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The  Secretary  of  the  Interior  has  determined  that  the  publication  of  this  periodical  is  necessary  in  the 
transaction  of  the  public  business  required  by  law  of  this  Department.  Use  of  funds  for  printing  this  periodical 
has  been  approved  by  the  Office  of  Management  and  Budget  through  September  1989. 


As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 


in 
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01  NATURE  OF  WATER 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


WATER  CHEMISTRY  METHODS  IN  ACID 
DEPOSITION  RESEARCH:  A  COMPARATIVE 
STUDY  OF  ANALYSES  FROM  CANADA, 
NORWAY,  AND  THE  UNITED  STATES, 

Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09282 


PARAMETER  IDENTIFIABILITY  OF  HYDRO- 
LOGICAL  MODELS  WITH  IMPLICIT  STRUC- 
TURE: A  NUMERICAL  APPROACH, 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09351 


ATTENUATION     AND     PHASE     SHIFT     IN 
LENEAR  FLOOD  ROUTING, 

Polish  Academy  of  Sciences,   Warsaw.   Inst,   of 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09352 


COMPARATD7E  WATER  BALANCES  OF  SE- 
LECTED AFRICAN  WETLANDS, 

Heath  Barton,  Manor  Road,  Goring  on  Thames, 

Oxfordshire,  U.K. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09354 


APPLICABILITY  OF  TWO  SINGLE  EVENT 
MODELS  TO  CATCHMENTS  WITH  DIFFER- 
ENT PHYSICAL  CHARACTERISTICS, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Hy- 

drological  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09355 


GROUNDWATER  STORAGE-STREAMFLOW 
RELATIONS  DURING  WINTER  IN  A  SUBARC- 
TIC WETLAND,  SASKATCHEWAN, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09441 


RELATIONSHIP  BETWEEN  THE  TIME  CON- 
DENSATION APPROXIMATION  AND  THE 
FLUX-CONCENTRATION  RELATION, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-09486 


CHANGING  IDEAS  EN  HYDROLOGY:  THE 
CASE  OF  PHYSICALLY-BASED  MODELS, 

Lancaster  Univ.  (England).  Centre  for  Research 

on  Environmental  Systems. 

K.  Beven. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 

p  157-172,  January  30,  1989.  1  fig,  42  ref.  NERC 

grant  GR3/6264. 

Descriptors:  'Physical  models,  *Hydrologic 
models,  *Model  studies,  Predictions,  Model  test- 
ing, Theoretical  analysis,  Simulation  analysis. 

Arguments  are  presented  to  show  that  there  are 
fundamental  problems  in  the  application  of  phys- 
ically-based models  for  practical  prediction  in  hy- 
drology. These  problems  result  from  limitations  of 
the  model  equations  relative  to  a  heterogeneous 
reality;  the  lack  of  a  theory  of  subgrid  scale  inte- 
gration; practical  constraints  on  solution  method- 
ologies; and  problems  of  dimensionality  in  parame- 
ter calibration.  It  is  suggested  that  most  current 
applications  of  physically-based  models  use  them 
as  lumped  conceptual  models  at  the  grid  scale. 
Recent  papers  on  physically-based  models  have 
misunderstood   and   misrepresented   these   limita- 


tions. There  are  practical  hydrological  problems 
requiring  physically-based  predictions,  and  there 
will  continue  to  be  a  need  for  physically-based 
models  but  ideas  about  their  capabilities  must 
change  so  that  future  applications  attempt  to  obtain 
realistic  estimates  of  the  uncertainty  associated 
with  their  predictions,  particularly  in  the  case  of 
evaluating  future  scenarios  of  the  effects  of  man- 
agement strategies.  (Author's  abstract) 
W89-09496 


ACCOUNTING  FOR  ENTRACELL  FLOW  EN 
MODELS  WITH  EMPHASIS  ON  WATER 
TABLE  RECHARGE  AND  STREAM-AQUIFER 
INTERACTION:  I.  PROBLEMS  AND  CON- 
CEPTS, 

Geological  Survey,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-09890 


ACCOUNTING  FOR  ENTRACELL  FLOW  EN 
MODELS  WITH  EMPHASIS  ON  WATER 
TABLE  RECHARGE  AND  STREAM-AQUIFER 
INTERACTION:  II.  A  PROCEDURE, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09891 


SEDEMENT  ROUTENG  EN  A  SMALL  DRAIN- 
AGE BASIN  IN  THE  BLAST  ZONE  AT  MOUNT 
ST.  HELENS,  WASHINGTON,  U.S.  A., 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09907 


CHANGES  IN  WATER  QUALITY  AND  CLI- 
MATE AFTER  FOREST  HARVEST  IN  CEN- 
TRAL WASHINGTON  STATE, 

Forest  Service,  Portland,  OR.  Pacific  Northwest 
Research  Station. 

For  primary  bibliographic  entry  see  Field  4C. 
W89- 10200 


STORM  WATER  MANAGEMENT  MODEL, 
VERSION  4.  PART  A:  USER'S  MANUAL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

L.  A.  Roesner,  J.  A.  Aldrich,  and  R.  E.  Dickinson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-236658. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/3-88/001b,  June  1988.  157p, 
30  fig,  22  tab,  9  ref,  2  append.  EPA  Contract  CR- 
811607. 

Descriptors:  "Urban  runoff,  *Storm  runoff,  'Man- 
agement planning,  *  Storm  water,  'Model  studies, 
•Computer  models,  'Urban  hydrology,  Computer 
programs,  Manuals,  Simulation  analysis,  Mathe- 
matical models,  Rain  intensity,  Flow  profiles, 
Drainage  systems. 

The  EPA  Storm  Water  Management  Model 
(SWMM)  is  a  comprehensive  mathematical  model 
for  simulation  of  urban  runoff  water  quality  and 
quantity  in  storm  and  combined  sewer  systems.  All 
aspects  of  the  urban  hydrologic  and  quality  cycles 
are  simulated,  including  surface  and  subsurface 
runoff,  transport  through  the  drainage  network, 
storage  and  treatment.  Part  A  of  this  two  volume 
report  is  an  update  of  the  user's  manuals  issued  in 
1971,  1975,  and  1981.  Part  B  is  a  user's  manual  for 
EXTRAN,  a  flow  routing  model  that  can  be  used 
both  as  a  block  of  the  SWMM  package  and  as  an 
independent  model.  The  SWMM  user's  manual 
provides  detailed  descriptions  for  program  blocks 
for  Runoff,  Transport,  Storage/Treatment,  Com- 
bine, Statistics,  Rain,  Temp  and  Graph  (part  of  the 
Executive  Block).  The  manual  presents  a  detailed 
discussion  of  input  data  and  provides  a  demonstra- 
tion of  seven  example  problems.  (Lantz-PTT) 
W89- 10303 


Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-10419 


APPLICATION  OF  THE  U.S.  GEOLOGICAL 
SURVEY'S  PRECIPITATION-RUNOFF  MOD- 
ELING SYSTEM  TO  WILLIAMS  DRAW  AND 
BUSH  DRAW  BASINS,  JACKSON  COUNTY, 
COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-10511 


2B.  Precipitation 


EFFECTS  OF  SIMULATED  ACID  RAEN  ON 
GROWTH  RATE  IN  A  SPRUCE-LIVING 
SPIDER, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09288 


HYDROLOGICAL  SAMPLING:  A  CHARAC- 
TEREZATION  EN  TERMS  OF  RAENFALL  AND 
BASIN  PROPERTIES, 


ATMOSPHERIC  DEPOSITION  OF  BERYLLI- 
UM 7  IN  THE  CHESAPEAKE  BAY  REGION, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09298 


PHYSICAL  RETRIEVAL  OF  RAENFALL 
RATES  OVER  THE  OCEAN  BY  MULTISPEC- 
TRAL  MICROWAVE  RADIOMETRY:  APPLI- 
CATION TO  TROPICAL  CYCLONES, 

Wisconsin  Univ. -Madison.  Space  Science  and  En- 
gineering Center. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-09299 


STATISTICAL    ANALYSIS     OF    PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE   EASTERN    UNTIED   STATES:   PART   I. 
SEASONAL  AND  REGIONAL  PATTERNS  AND 
CORRELATIONS, 
SRI  International,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09302 


STATISTICAL    ANALYSIS     OF    PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE  EASTERN   UNTIED  STATES:   PART   II. 
KRIGING    ANALYSIS    OF    REGIONAL    PAT- 
TERNS AND  TRENDS, 
SRI  International,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09303 


STATISTICAL    ANALYSIS     OF    PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE  EASTERN  UNITED  STATES:  PART  III. 
THE  IONIC  BALANCE  AMONG  CHEMICAL 
CONSTITUENTS, 
SRI  International,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09304 


STATISTICAL  ANALYSIS  OF  PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE  EASTERN  UNITED  STATES:  PART  EV. 
THE  ENFLUENCES  OF  METEOROLOGICAL 
FACTORS, 

SRI  International,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09305 


FOREST    DECLENE    AND    ACIDIC    DEPOSI- 
TION, 

Electric   Power  Research  Inst.,   Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09345 
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Field  2— WATER  CYCLE 


Group  2B — Precipitation 

BOOTSTRAP  CONFIDENCE  INTERVALS  FOR 
DESIGN  STORMS  FROM  EXCEEDANCE 
SERIES, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Mathe- 
matical Statistics. 
W.  Zucciiini,  and  P.  T.  Adamson. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 
No.  1,  p  41-48,  February  1989.  4  tab,  9  ref,  append. 

Descriptors:  'Flood  forecasting,  •Storms,  'Design 
storms,  •Statistical  methods,  *Estimating  equa- 
tions, "Probability  distribution,  Poisson  ratio, 
Bootstrap  methods,  Rainfall,  South  Africa. 

The  design  quantiles  of  storms  are  derived  directly 
in  terms  of  design  life  and  the  risk  of  occurrence. 
The  standard  statistical  method  of  estimating 
design  storms  from  observed  annual  maximum 
storms  is  described.  Estimators  for  these  quantiles 
based  on  exceedance  series  are  discussed  for  the 
cases  of  Poisson  and  negative  binomial  storm  arriv- 
al processes.  The  use  of  Bootstrap  methods  to 
estimate  confidence  intervals  for  the  design  quan- 
tiles is  demonstrated.  In  the  first  of  two  examples, 
1-day  design  storms  at  Vryheid,  South  Africa  were 
estimated  for  two  combinations  of  design  horizon 
and  risk  of  occurrence.  In  the  second  example, 
estimates  for  the  standard  deviation  of  four  design 
storms  were  computed  with  Bootstrap  methods 
and  compared  with  those  obtained  using  an  equa- 
tion in  which  a  theoretically  based  estimator  is 
available.  Daily  rainfall  data  for  the  period  1865- 
1977  at  the  Cape  Town  Observatory,  South  Africa 
were  used.  Results  were  in  good  agreement.  The 
methods  discussed  can  also  be  applied  to  estimate 
other  design  events,  such  as  floods.  When  using 
this  method  however,  the  truncation  level  needs  to 
be  selected  with  care,  because  for  low  truncation 
levels  the  assumption  that  the  exceedances  are 
independently  distributed  can  be  violated.  (Au- 
thor's abstract) 
W89-09353 


SEMI-LAGRANGIAN  INTEGRATION  OF  A 
GRIDPOINT  SHALLOW  WATER  MODEL  ON 
THE  SPHERE, 

Irish  Meteorological  Service,  Dublin. 

A.  McDonald,  and  J.  R.  Bates. 

Monthly  Weather  Review  MRWEAB,  Vol.  117, 

No.   1,  p   130-137,  January  1989.  6  fig,   13  ref,  2 

append.  NASA  grant  NAG-867. 

Descriptors:  'Climatology,  'Oceanography, 
•Water  circulation,  'Weather  patterns,  'Model 
studies,  'Mathematical  models,  'Shallow  water, 
Coordinate  system,  Equations,  Weather,  Mapping. 

A  stable.  semi-Lagrangian,  semi-implicit,  two-time 
level,  gridpoint  integration  scheme  for  the  shallow 
water  equations  on  the  sphere  is  presented.  A 
rotated,  spherical  coordinate  system  is  used  to  inte- 
grate the  equations  of  motion  at  each  gridpoint 
poleward  of  a  certain  latitude,  thus  overcoming 
problems  associated  with  the  polar  singularity.  The 
results  of  medium  term  integrations  of  large  scale 
test  patterns  using  a  long  time  step  are  presented. 
The  model  contained  no  diffusion,  other  than  the 
inherent  numerical  diffusion  of  the  semi-Lagran- 
gian scheme  and  no  polar  filtering  was  employed. 
Starting  from  a  geostrophically  balanced  initial 
state  of  planetary  scale,  it  was  found  possible  to 
carry  out  accurate  integrations  for  a  5-day  period, 
even  without  damping,  using  a  time  step  of  1  hour. 
(Miller-PTT) 
W89-09396 


AUSTRALIAN  SUMMER  MONSOON  ONSET 
DURING  AMEX  1987, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

H.  H.  Hendon,  N.  E.  Davidson,  and  B.  Gunn. 
Monthly  Weather  Review  MRWEAB,  Vol.   117, 
No.  2,  p  370-390,  February   1989.   17  fig,  26  ref. 

Descriptors:  'Climatology,  'Storms,  'Australia, 
•Monsoons,  'Meteorology,  'Weather,  Air  circula- 
tion, Surface  pressure,  Cyclones,  El  Nino/South- 
ern Oscillation. 

Onset  of  the  Australian  monsoon  during  1986/87  is 
examined   using   the  gridded   tropospheric   winds 


and  surface  pressure  data  from  the  Australian 
Bureau  of  Meteorology  Tropical  Region  Analyses. 
Dramatic  and  sudden  circulation  changes  on  the 
synoptic  and  larger  scale  are  known  to  occur  at  the 
onset  of  the  monsoon.  During  November  1986 
through  early  January  1987,  anomalous  convection 
and  low-level  westerly  winds  persisted  in  the  cen- 
tral equatorial  Pacific  associated  with  an  El  Nino/ 
Southern  Oscillation  event  This  anomalous  con- 
vection forced  a  large-scale  sinking,  dry  easterly 
flow  over  the  Australian  tropics,  inhibiting  the 
onset  of  the  monsoon.  In  early  January,  the  anoma- 
lous ENSO  convection  in  the  central  Pacific  di- 
minished rapidly,  apparently  due  to  the  passage  of 
the  downward  branch  of  a  40-50  day  oscillation 
event.  The  attendant  dry  sinking  motion  over  the 
Australian  tropics  diminished,  and  monsoon  onset 
subsequently  occurred  in  the  second  week  of  Janu- 
ary. Onset  in  the  Australian  region  appears  to  have 
been  triggered  by  the  arrival  of  a  westward 
moving  equatorial  wave  disturbance.  This  synoptic 
scale  disturbance  appears  to  have  originated  in  the 
ENSO  westerlies  in  the  central  Pacific  just  before 
their  temporary  demise  in  early  January.  It  propa- 
gated at  least  5000  km  across  the  Pacific  into  the 
Australian  region.  Synoptic-scale  low-level  moist 
northerlies  due  to  the  wave  drastically  increased 
the  low  level  humidity  while  the  wave's  conver- 
gence appears  to  have  initiated  organized  convec- 
tion over  the  Australian  region.  Subsequently,  in  a 
matter  of  one  to  two  days,  monsoon  convection 
and  low-level  westerlies  developed  over  a  longitu- 
dinal span  of  about  40  degrees.  The  synoptic-scale 
wave  disturbances  also  appear  to  be  associated 
with  formation  of  tropical  cyclones  in  the  region 
soon  after  onset.  The  subsequent  expansion  of  the 
monsoon  westerlies  after  onset  results  from  a  com- 
bination of  an  amplification  of  the  synoptic-scale 
wave  disturbance  in  the  Doppler-shifted  group  ve- 
locity direction  and  by  the  passage  of  a  40-50  day 
oscillation  event.  (Author's  abstract) 
W89-09397 


EFFECT  OF  LENGTH  OF  RECORD  ON  ESTI- 
MATES OF  ANNUAL  PRECIPITATION  IN 
NEVADA, 

Nevada  Univ.  System,  Las  Vegas.  Water  Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  7C. 
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RAINFALL  DISAGGREGATION  MODEL  FOR 
CONTINUOUS  HYDROLOGIC  MODELING, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
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SPATIAL  STRUCTURE  OF  RAINFALL  IN 
MID-LATITUDE  COLD  FRONT  SYSTEMS, 

Consiglio     Nazionale     delle     Ricerche,     Perugia 

(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 

gica  nell'  Italia  Centrale. 

C.  Corradini,  and  F.  Melone. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  3-4, 

p  297-316,  February  28,  1989.  8  fig,  3  tab,  28  ref. 

Descriptors:  'Meteorology,  'Storms,  'Rainfall, 
•Spatial  distribution,  'Weather,  Temperate  zone, 
Orography,  Regional  analysis,  Temporal  distribu- 
tion. 

Experimental  evidence  and  physical  interpretation 
of  rainfall  spatial  distribution  associated  with  cold 
front  systems  in  an  inland  region  (2282  sq  km)  of 
the  Mediterranean  area  are  provided.  By  using  a 
representation  on  the  meso-local  scale,  postfrontal 
and  prefrontal  storm  ensembles  consisting  of 
thirty-two  and  seven  components,  respectively, 
were  considered.  For  postfrontal  storms  the  distri- 
bution of  storm  total  depth  was  found  to  be  mainly 
determined  by  small  mesoscale  precipitation  areas 
of  random  nature  with  orographic  effects  that  on 
the  average  were  represented  by  a  ratio  of  1.5 
between  rainfall  depth  over  the  hills  and  in  a 
lowland  area  just  upwind  of  them.  However,  de- 
spite the  basic  role  of  random  effects  it  was  possi- 
ble to  divide  the  study  region  into  a  restricted 
number  of  homogeneous  zones  whose  structure 
appears  to  be  linked  with  orography.  For  prefron- 


tal storms  the  orographic  enhancement  was  more 
considerable  with  the  above  ratio  expressed  by  a 
value  of  2.5.  The  enhancement  was  limited  by  the 
absence  of  contributions  to  surface  rainfall  due  to  a 
seeder-feeder  process.  The  occurrence  of  an  effect 
of  inhibition  of  forced  uplift,  which  accompanied 
both  the  storm  types  and  was  caused  by  fairly 
modest  orography,  is  also  discussed.  Such  a  mech- 
anism frequently  produced  a  weakening  or  dissipa- 
tion of  pre-existing  precipitation  and  may  take  on 
an  important  role  in  problems  of  rainfall  analysis 
over  real  basins.  (Author's  abstract) 
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RAINFALL  INTERCEPTION  BY  BRACKEN  IN 
OPEN  HABITATS:  RELATIONS  BETWEEN 
LEAF  AREA,  CANOPY  STORAGE  AND 
DRAINAGE  RATE, 

London   Univ.   (England).    Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  21. 
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STANDARD  ERROR  CALCULATIONS  FOR 
NON-SEASALT  CONSTITUENTS  IN  MARINE 
PRECIPITATION, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
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BULK  AND  WET  ATMOSPHERIC  DEPOSI- 
TION CHEMISTRY  AT  PALLANZA,  (N. 
ITALY), 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 
For  primary  bibliographic  entry  see  Field  5B. 
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PRECIPITATION  AND  STREAMWATER 
CHEMISTRY  FROM  UNDISTURBED  WATER- 
SHEDS  IN  THE  CASCADE  MOUNTAINS  OF 
OREGON, 

Northeastern  Forest  Experiment  Station,  Durham, 

NH.  Forestry  Sciences  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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ACCURATE  RELATIONS  BETWEEN  RADAR 
REFLECTIVITY  FACTOR  AND  RAINFALL 
RATE  FOR  ATTENUATING  WAVELENGTHS, 

Clemson  Univ.,  SC.  Dept.  of  Physics  and  Astrono- 
my. 

For  primary  bibliographic  entry  see  Field  7B. 
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DROP-SIZE  DISTRIBUTIONS  ASSOCIATED 
WITH  INTENSE  RAINFALL, 

Atlantic  Oceanographic  and  Meteorological  Labs., 

Miami,  FL. 

P.  T.  Willis,  and  P.  Tattelman. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

28,  No.  1,  p  3-15,  January  1989.  13  fig,  2  tab,  22  ref. 

Descriptors:  'Rainfall  intensity,  'Fluid  drops, 
'Distribution  patterns,  Tropical  regions. 

A  large  sample  of  drop-size  distributions  from  in- 
tense rainfall  in  tropical  convection  was  analyzed. 
A  Gamma-distribution  function  was  fit  to  the  nor- 
malized set  of  intense-rainfall  drop-size  distribu- 
tions. This  fit  formed  the  basis  of  a  model  distribu- 
tion as  a  function  of  rainfall  rate  of  precipitation 
water  content.  The  model  fit  was  applied  to  nu- 
merous observed  high-rainfall-rate  drop-size  distri- 
butions from  several  geographic  locations  and  was 
found  to  very  reasonably  characterize  these  ob- 
served distributions.  The  distributions  in  heavy 
rain  are  essentially  similar  over  a  wide  range  of 
geographical  locations,  both  tropical  and  continen- 
tal. This  model  was  used  to  specify  the  profiles  of 
drop-size  distributions  for  five  categories  on  in- 
tense rainfall.  The  additional  data  considered  in 
this  study  provide  an  improved  specification  of 
drop-size  distributions  for  intense  rainfall.  In  the 
sample  of  airborne  data,  there  appears  to  be  some 
difference  in  the  distributions  from  3000  m  altitude 
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and   those   much   nearer  the   surface  at   450   m. 

(MiUer-PTT) 
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RAINFALL  INTENSITY,  THE  WEIBULL  DIS- 
TRIBUTION, AND  ESTIMATION  OF  DAILY 
SURFACE  RUNOFF, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 

D.  S.  Wilks. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

28,  No.   1,  p  52-58,  January  1989.  2  fig,  22  ref, 

append. 

Descriptors:  *Statistical  analysis,  *Rainfall  intensi- 
ty, *Surface  runoff,  Absorption,  Precipitation, 
Weibull  distribution. 

A  new  method  for  estimating  absorption  and 
runoff  of  rainfall  at  a  point  on  the  basis  of  total 
daily  precipitation  and  the  absorption  capacity  of 
the  soil  is  proposed.  The  method  is  based  on  a 
statistical  characterization  of  the  variation  of  pre- 
cipitation rates  over  the  course  of  a  day.  Short- 
duration  precipitation  rates  are  modeled  as  Weibull 
random  variates.  Distribution  parameters  are  esti- 
mated using  maximum  likelihood  methods  by  re- 
garding precipitation  from  dry  intervals  as  cen- 
sored data.  The  formulation  for  surface  runoff  and 
absorption  proposed  here  has  the  advantages  of 
being  based  on  a  single  physically  and  intuitively 
meaningful  soil  parameters  that  directly  influences 
absorption,  A(max),  and  of  giving  explicit  consid- 
eration to  the  nature  of  the  variations  of  precipita- 
tion rate  during  a  given  day.  Also,  it  is  capable  of 
accounting  for  seasonal  variations  in  absorption 
and  runoff  potential  processes  at  different  times  of 
this  year.  Its  incorporation  into  soil  water  balance 
models  would  be  straightforward,  and  could  be 
done  at  various  levels  of  sophistication.  For  exam- 
ple, the  parameter  A(max)  could  be  considered 
constant  for  a  particular  soil  depending  on  land 
use,  soil  texture  and  slope.  It  could  also  be  made  to 
vary  dynamically  as  a  function  of  such  variables  as 
soil  water  content  or  leaf  area  index.  Finally,  it 
should  be  emphasized  that  the  important  step  of 
verification  and  testing  of  this  method  on  gaged 
watersheds  has  not  been  done.  Such  work  will  be 
required  before  the  proposed  runoff  estimation 
method  can  be  considered  for  operational  use. 
(Miller-PTT) 
W89-09849 
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EFFECTS  OF  MONSOONAL  FLUCTUATIONS 
ON  GRAINS  IN  CHINA:  II.  CROP  WATER  RE- 
QUIREMENTS, 

California  Univ.,  Los  Angeles.  Dept.  of  Geogra- 
phy. 

P.  E.  Todhunter,  L.  O.  Mearns,  W.  H.  Terjung,  J. 
T.  Hayes,  and  H.  Y.  Ji. 

Journal  of  Climate  JLCLEL,  Vol.  2,  No.  1,  p  19- 
37,  January  1989.  1 1  fig,  8  tab,  35  ref. 

Descriptors:  *Evapotranspiration,  *Irrigation, 
♦China,  'Monsoons,  *Rainfall,  'Statistical  analysis, 
Cluster  analysis,  Meteorology,  Crop  yields. 

The  effects  of  monsoonal  variability  are  described 
in  regard  to  crop  evapotranspiration  (ET)  and 
irrigation  needs  of  rice,  maize  and  wheat  for  16 
Chinese  station  between  1961  and  1975.  The 
YIELD  model  was  applied  and  two  measures  of 
drought  were  used  to  examine  year-to-year 
changes;  (1)  a  drought  index  based  on  monthly 
precipitation  totals,  and  (2)  a  relative  ET  deficit 
defined  as  the  ration  of  actual  to  potential  ET  as 
determined  from  the  model.  The  correlation  be- 
tween the  two  drought  measures  are  -0.585,  -0.783, 
and  -0.704  for  rice,  maize  and  wheat,  respectively. 
Differences  can  be  explained  by  meteorological 
conditions  for  specific  years  and  varying  plant 
responses  to  drought.  The  two  approaches  often 
identified  different  dry  and  wet  years.  The  study 
determined  the  probable  yearly  changes  of  ET  and 
irrigation  on  a  regional  and  specific-station  basis. 
Drought  episodes  were  found  to  be  crop-specific. 
For  instance,  1965,  1968,  1972  and  1975  were 
drought  years  for  maize  and  wheat,  whereas  1963, 
1968  and  1969  were  drought  years  for  rice.  The 
use  of  mean  meteorological  data  for  a  time  period, 
in  place  of  actual  year-to-year  data  can  create 
considerable  errors,  varying  with  crop  type  and 
region.  According  to  the  annual  ET  deficit,  Peking 
showed  the  greatest  range  for  maize  and  wheat  for 
the  15-year  period.  This  range  was  highest  for  rice 
at  Chengtu  (Szechwan)  and  Nanking  (Anhwei). 
Generally,  year-to-year  irrigation  changes  mim- 
icked the  ET  patterns.  (See  also  W89-09850)  (Au- 
thor's abstract) 
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EFFECTS  OF  MONSOONAL  FLUCTUATIONS 
ON  GRAINS  IN  CHINA:  I.  CLIMATIC  CONDI- 
TIONS FOR  1961-1975, 

Clark  Univ.,  Worcester,  MA.  Graduate  School  of 

Geography. 

P.  E.  Todhunter,  L.  O.  Mearns,  W.  H.  Terjung,  J. 

T.  Hayes,  and  H.  Y.  Ji. 

Journal  of  Climate  JLCLEL,  Vol.  2,  No.  1,  p  5-17, 

January  1989.  14  fig,  3  tab,  33  ref. 

Descriptors:  'Fluctuations,  'China,  'Monsoons, 
'Rainfall,  'Statistical  analysis,  Cluster  analysis, 
Meteorology,  Model  studies,  Crop  yield. 

The  general  climatology  of  China  is  described  in 
regard  to  fluctuations  in  monsoon  rainfall  during 
the  period  1961-75.  A  regional  classification  is  de- 
veloped based  upon  principal  components  and 
cluster  analysis  of  25-year  normal  climate  variables 
at  197  stations  to  ensure  that  the  stations  analyzed 
in  detail  are  representative  of  the  major  agroclima- 
tic  regions  of  China.  Meteorological  variables  at  16 
stations  for  the  15-year  period  are  analyzed  both 
temporally  and  spatially,  and  fluctuations  are  dis- 
cussed in  relation  to  specific  cropping  regions  and 
grain  cultivars.  Large  regional  variations  were  ob- 
served rather  than  clear  year-to-year  patterns  of 
changes  in  the  variables  for  the  country  as  a 
whole.  However,  some  years  can  be  identified  as 
being  particularly  droughty  for  individual  crop 
areas.  A  cursory  attempt  is  made  to  present  the  15 
years  in  the  context  of  longer  time  series  at  several 
stations  in  China.  In  general,  the  period  under 
study  is  not  remarkable  for  any  unusual  trends  in 
the  meteorological  variables.  The  16-station  data- 
base will  serve  as  input  for  future  crop  modelling 
studies  to  examine  the  effect  of  monsoonal  fluctua- 
tion on  crop  water  use  and  grain  yields  in  China 
for  the  years  1961-75.  (See  also  W89-09851)  (Au- 
thor's abstract) 


TIME  AND  SPACE  VARIABILITY  OF  RAIN- 
FALL IN  CENTRAL-EAST  ARGENTINA, 

Instituto     Argentino     de     Oceanografia,     Bahia 

Blanca. 

C.  M.  Krepper,  B.  V.  Scian,  and  J.  O.  Pierini. 

Journal  of  Climate  JLCLEL,  Vol.  2,  No.  1,  p  39- 

47,  January  1989.  14  fig,  2  tab,  32  ref.  CON-ICET 

Grant  PIA-1426. 

Descriptors:  'Argentina,  'Rainfall,  'Spatial  varia- 
bility, 'Temporal  distribution,  Precipitation. 

Climatic  variability  of  monthly  rainfall  data  over  a 
period  of  30  years  is  analyzed.  Twenty-three  pre- 
cipitation locations  of  the  central  pampa  region  of 
Argentina  were  used.  They  are  spread  over  the 
transition  zone  between  wet  and  dry  pampa.  The 
variance  contribution  for  three  frequency  bands 
were  emphasized  using  spectral  analysis.  They  in- 
clude interannual,  annual  and  intraannual  variabili- 
ty. Temporal  variability  for  high  frequency  (that  of 
periods  up  to  5  months)  accounts  for  60%  of  the 
total  variance.  Space  variability  for  monthly, 
three-month,  seasonal  and  annual  periods  are  ana- 
lyzed by  empirical  orthogonal  functions.  An  axis 
of  maximum  mean  monthly  rainfall  variability  is 
found  oriented  from  Sierra  de  la  Ventana  towards 
the  NE.  Spectral  contributions  for  the  monthly 
temporal  coefficients  of  the  first  two  eigenvalues 
show  main  peaks  with  12,  6  and  7-month  periods. 
The  results  suggest  several  possibilities  for  im- 
provement of  knowledge  of  precipitation  variabili- 
ty. It  is  concluded  that  an  important  element  to  be 
incorporated  is  a  detailed  synoptic-climatological 
study  of  the  pampa  as  well  as  the  classification  of 
rainfall  regimes  with  synoptic-scale  events  and  the 
influences  of  the  South  Atlantic  high  pressure 
system  and  temperature  westerlies  in  connection 
with  precipitation  events.  It  is  also  necessary  to 
physically  extend  the  region  under  analysis  and 
enlarge  the  time  series  recorded.  Other  methods 


Precipitation — Group  2B 

may  be  needed  to  investigate  high  frequency  varia- 
bility as  well  as  low-frequency  processes  that  may 
be   more   important   in   terms   of  their   potential 
impact.  (Miller-PTT) 
W89-09852 


REAL-TIME  ANALYSIS  OF  PRECIPITATION 
USING  SATELLITES,  GROUND-BASED 
RADARS,  CONVENTIONAL  OBSERVATIONS 
AND  NUMERICAL  MODEL  OUTPUT, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
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SIMPLE  PARAMETERIZATION  OF  LAND 
SURFACE  PROCESSES  FOR  METEOROLOGI- 
CAL MODELS, 

Centre  National  de  Recherches  Meteorologiques, 

Toulouse  (France). 

J.  Noilhan,  and  S.  Planton. 

Monthly  Weather  Review  MRWEAR,  Vol.  117, 

No.  3,  p  536-549,  March  1989.  10  fig,  3  tab,  34  ref, 

append. 

Descriptors:  'Meteorology,  'Model  studies,  'Land 
use,  Meterological  data,  Water  budget,  Soil  types, 
Vegetation,  Temperature. 

An  identification  of  parameters  of  land  surface 
processes  to  be  included  in  mesoscale  and  large- 
scale  meteorological  models  is  presented.  The 
number  of  parameters  has  been  reduced  as  much  as 
possible,  while  attempting  to  preserve  the  repre- 
sentation of  the  physics  which  controls  the  energy 
and  water  budgets.  Two  main  classes  of  param- 
eters are  distinguished.  The  spatial  distribution  of 
primary  parameters  (the  dominant  types  of  soil  and 
vegetation  within  each  grid  cell)  can  be  specified 
from  existing  global  datasets.  The  secondary  pa- 
rameters, describing  the  physical  properties  of 
each  type  of  soil  and  vegetation,  can  be  inferred 
from  measurements  or  derived  from  numerical  ex- 
periments. A  single  surface  temperature  was  used 
to  represent  the  surface  energy  balance  of  the 
land/cover  system.  The  soil  heat  flux  is  linearly 
interpolated  between  its  value  over  the  bare 
ground  and  a  value  of  zero  for  complete  shielding 
by  the  vegetation.  The  ground  surface  moisture 
equation  includes  the  effect  of  gravity  and  the 
thermo-hydric  coefficients  of  the  equations  have 
been  either  calculated  or  calibrated  using  textural 
dependent  formulations.  The  calibration  has  been 
made  using  the  results  of  a  detailed  soil  model 
forced  by  prescribed  atmospheric  mean  conditions. 
The  results  show  that  the  coefficients  of  the  sur- 
face soil  moisture  equation  are  greatly  dependent 
upon  the  textural  class  of  the  soil,  as  well  as  upon 
its  moisture  content.  The  new  scheme  has  been 
included  in  a  one-dimensional  model  which  allows 
a  complete  interaction  between  the  surface  and  the 
atmosphere.  Several  simulations  have  been  per- 
formed using  data  collected  during  HAPEX-MO- 
BILHY  experiments.  These  first  results  show  the 
ability  of  the  parametrization  to  reproduce  the 
components  of  the  surface  energy  balance  over  a 
wide  variety  of  surface  conditions.  (Author's  ab- 
stract) 
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DETECTION  OF  METHYL,  HYDROXY- 
METHYL  AND  HYDROXYETHYL  HYDRO- 
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Inst,  fuer  Oekologische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09871 


WET  DEPOSITION  OF  EXCESS  SULFATE  AT 
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Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09905 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 


COMPARISONS  OF  SULFATE  AND  NITRATE 
PRODUCTION  IN  CLOUDS  ON  THE  MID-AT- 
LANTIC AND  PACIFIC  NORTHWEST  COASTS 
OF  THE  UNITED  STATES, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09906 


LIQUID  WATER  CONTENT  OF  A  RADIATION 
FOG  MEASURED  BY  AN  FSSP  100  OPTICAL 
PROBE  AND  A  FOG  IMPACTOR, 

Vienna    Univ.    (Austria).    Inst,    for    Experimental 

Physics. 

A.  Berner,  G.  Reischl,  K.  H.  Enderle,  W. 

Jaeschke,  and  S.  Fuzzi. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  77,  No.  2/3,  p  133-140,  December  1988.  1  fig, 

1  tab,  10  ref. 

Descriptors:  *Cloud  liquid  water,  *Fog,  'Remote 
sensing,  'Clouds,  Fog  impactor,  Radiation  fog, 
Condensation,  Optical  probe,  Sampling,  Measuring 
instruments. 

The  liquid  water  content  of  radiation  fogs  was 
measured  by  a  fog  impactor  specifically  designed 
for  the  ground-based  collection  of  fog  and  cloud 
droplets.  Studies  were  done  in  the  fall  of  1986  in 
the  Po  Valley  near  Bologna,  Italy,  a  region  with 
high  frequency  of  fogs  during  that  season.  Simulta- 
neously, a  set  of  liquid  water  content  data  was 
derived  from  the  droplet  size  distributions  record- 
ed on  an  FSSP  100  optical  probe.  Results  giving 
the  liquid  water  content  of  radiation  fogs  as  a 
function  of  time  were  very  encouraging.  For  a 
time  resolution  of  half  an  hour,  which  is  about  the 
impactor's  limit  for  collecting  a  reasonable  amount 
of  sample,  the  difference  between  the  two  liquid 
water  measurements  was,  on  the  average,  a  few 
percent.  (Cassar-PTT) 
W89-09912 


SPECTRAL  AND  TOTAL  ALBEDO  TO  SOLAR 
RADIATION  OF  ICE  AND  WATER  CLOUDS- 
EXPERIMENTAL  RESULTS  FROM  ASPIRE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 
G.  W.  Paltridge. 

Atmosfera,  Vol.  1,  No.  1,  p  5-16,  April  1988.  4  fig, 
2  tab,  14  ref. 

Descriptors:  'Remote  sensing,  'Meteorology, 
'Albedo,  'Solar  radiation,  'Cloud  liquid  water, 
'Clouds,  'Atmospheric  water,  Physical  properties, 
Ice,  Electromagnetic  waves,  Spectral  analysis. 

An  extensive  experiment  (the  Aspendale  ISCCP 
Regional  Experiment)  to  study  the  radiative  and 
microphysical  properties  of  mixed-phase  clouds 
yielded  aircraft  profiles  from  3  fully  iced  cirrus 
decks,  2  liquid  water  decks  of  stratocumulus  and  2 
mixed-phase  decks  of  altostratus.  The  short-wave 
solar  radiation  results  are  presented;  examples  of 
the  spectra  of  upcoming  short-wave  radiance  were 
obtained  (1)  at  the  mid-level  of  the  stratocumulus 
of  one  flight,  where  the  total  water  path  from  the 
top-of-atmosphere  (TO A)  was  17.5  g/sq  m,  (2)  at 
the  mid-level  of  the  cirrus  deck  of  flight  3  where 
the  water  path  from  TOA  was  1100  g/sq  m,  and 
(3)  at  an  altitude  of  2000  m  in  the  clear  sky  of  flight 
14  where  the  total  water  path  from  TOA  was  0.56 
g/sq  m.  In  the  infrared  region  of  the  spectra  are 
the  expected  'valleys'  of  the  major  water  vapor 
(and  liquid  water  and  ice)  absorption  bands  at  0.95, 
1.15,  1.35,  and  1.85  microns.  Between  the  'valleys' 
the  upcoming  radiance  is  relatively  less  in  the 
clouds  than  in  the  clear  sky  which,  provided  that 
radiation  scatter  is  not  greatly  dependent  on  wave- 
length over  this  range,  is  an  indication  of  signifi- 
cant infrared  absorption  by  water  particles  in  spec- 
tral regions  where  water  vapor  absorption  is  very 
small.  The  reflection  spectra  from  1.1  to  2.5  mi- 
crons suffered  badly  from  instrumental  noise  and 
the  detail  of  infrared  absorption  and  could  not  be 
examined.  However,  the  broadest  average  of  cloud 
reflectivity  as  a  function  of  wavelength  was  con- 
sistent with  earlier  theoretical  work.  Analysis  of 
total  spectrum  albedo  A  as  measured  by  Eppley 
pyranometers  yielded  fairly  consistent  relations  be- 


tween A  and  total  water  or  ice  path  W  for  solar 
zenith  angles  of  the  order  of  60  degrees,  namely,  A 
=  0.07  +  0.037(log  W)squared  for  the  stratocumu- 
lus, and  A  =  0.0079(log  W)squared  for  the  cirrus. 
The  albedo  of  the  mixed-phase  altostratus  sat 
nicely  between  the  two  extremes  as  an  apparently 
simple  function  of  the  fraction  of  liquid  water  to 
the  total.  The  unexpected  consistency  of  the  cirrus 
relation  is  attributed  to  the  relatively  constant 
mean  particle  radius  (about  200  microns)  of  the 
clouds  examined.  (Freidmann-PTT) 
W89-09937 


TEMPERATURE,  PRECIPITATION  VARI- 
ATIONS AND  LOCAL  EFFECTS  AGUASCA- 
LIENTES  1921-1985, 

Universidad  Nacional  Autonoma  de  Mexico, 
Mexico  City.  Centro  de  Ciencias  de  la  Atmosfera. 
L.  Lemus,  and  C.  Gay. 

Atmosfera,  Vol.  1,  No.  1,  p  39-44,  April  1988.  7  fig, 
8  ref. 

Descriptors:  'Meteorology,  'Mexico,  'Precipita- 
tion, 'Temperature,  'Meteorological  data  collec- 
tion, 'Climatology,  'Weather  data  collections, 
Data  analysis,  Synoptic  analysis,  Biomass,  Primary 
productivity,  Arid  climates. 

In  order  to  study  the  temperature  and  precipitation 
variations  for  the  state  of  Aguascalientes,  Mexico 
(22  degrees,  2  minutes  N  latitude,  102  degrees  W 
longitude),  the  data  from  seven  meteorological  sta- 
tions were  analyzed.  The  recorded  data  are  for  the 
period  1921  to  1985.  The  possible  local  effects 
associated  with  these  variations  were  studied  by 
the  aridity  index  (IA)  and  productivity  (biomass) 
behavior,  where  PN  =  primary  productivity  in 
gr/sq  m-yr  =  20. 16.0(1  A)  to  the  -(0.83139)  power. 
The  results  show  an  average  increase  in  tempera- 
ture in  the  state  of  T  =  0.4  C.  This  increase  coin- 
cides with  the  general  global  warming  trend  re- 
ported earlier.  An  increase  in  the  aridity  index  and 
a  reduction  of  the  productivity  (gr/sq  m-yr)  was 
also  found  for  the  state.  (Author's  abstract) 
W89-09938 


PRELIMINARY  RESULTS  ON  THE  MIGRA- 
TION OF  THE  TROPICAL  RAINFALL  ZONE 
IN  A  SIMPLE  CLIMATE  MODEL, 

Indian  Inst,  of  Science,  Bangalore.  Centre  for  At- 
mospheric Sciences. 

M.  Sankar-Rao,  and  A.  V.  Kiram  Kumar. 
Atmosfera,  Vol.  1,  No.  3,  p  173-193,  October  1988. 
19  fig,  9  ref,  append. 

Descriptors:  'Climatology,  'Tropical  regions, 
•Model  studies,  'Rainfall,  'Precipitation,  'Tem- 
perature, Climate,  Indian  Ocean,  Wetlands. 

One  of  the  interesting  features  of  tropical  climatol- 
ogy is  the  movement  of  the  intertropical  conver- 
gence zone  (ITCZ),  especially  over  the  Indian 
Region.  Earlier,  a  simple  model  explained  this 
movement  to  be  related  to  land  processes.  The 
numerical  experiments,  performed  with  a  simple 
energy  balance  climate  model,  were  performed  to 
see  if  simple  'toy'  climate  models  can  be  used  for  a 
further  understanding  of  this  type  of  climatological 
phenomenon  with  a  time  scale  of  a  month  or 
longer.  One  model  is  for  a  global  ocean  planet  and 
the  other  is  for  a  wetland  planet.  Using  initial 
conditions  of  a  global  ocean,  ice  from  70  degrees 
to  the  poles,  and  a  temperature  field  similar  to  the 
present-day  ones,  a  convergent  solution  was  first 
obtained  with  the  sun  fixed  at  equinox  (March  21). 
From  this  starting  point,  the  ocean  experiment  was 
integrated  for  nine  years  to  attain  accuracy  with 
respect  to  monthly  mean  temperatures  at  every 
grid  point  to  within  0.05C.  A  similar  equinoxial 
convergent  solution  was  obtained  for  the  wetland 
experiment,  using  the  following  initial  conditions: 
dark  soil  with  500  mm  of  soil  moisture  every- 
where; 20  meters  of  ice  from  70  degrees  to  the 
poles;  temperature  fields  close  to  the  present-day. 
After  nearly  13  years  of  integration,  the  surface 
temperatures  at  the  equator  seemed  to  have 
reached  a  repetitive  convergent  solution.  It  was 
found  that  the  tropical  rainbelt  maximum  migrates, 
for  a  land  planet,  about  30  degrees  in  latitude, 
while  for  the  ocean  planet,  it  stays  constantly  near 
the  equator.  Because  of  the  stationary  tendency  of 


the  rainbelt  in  the  ocean  planet,  a  tropical  desert  is 
formed  besides  the  extratropical  desert,  which 
forms  both  for  land  and  ocean  experiments.  On  the 
ocean  globe,  complete  deglaciation  took  place  in 
the  model.  On  the  land  globe,  ice  melted  complete- 
ly in  summer  and  restored  in  winter  from  the  poles 
to  60  degrees.  (Friedmann-PTT) 
W89-09939 


BOUNDARY-LAYER  INFLUENCE  ON  THE 
DEVELOPMENT  OF  A  MESOSCALE  RAIN- 
STORM, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
mate and  Meteorology  Section. 
R.  Ackerman. 

Atmosphere-Ocean  ATOCDA,  Vol.  26,  No.  4,  p 
634-652,  December  1988.  9  fig,  18  ref. 

Descriptors:  'Meteorology,  'Boundary  layers, 
•Storms,  'Cyclones,  'Cyclonic  precipitation,  'At- 
mospheric physics,  Rainfall,  Precipitation,  Air- 
earth  interfaces,  Atmospheric  water. 

A  major  convective  rainstorm  slowly  developed  in 
the  largely  barotropic  warm  sector  of  an  open- 
wave  cyclone  in  central  Illinois  on  the  afternoon  of 
July  30,  1979.  A  study  of  this  storm  showed  that 
meso-beta-scale  boundary-layer  conditions  played 
a  significant  role  in  the  location  of  storm  develop- 
ment, and  provided  favorable  thermodynamic  gra- 
dients and  persistently  convergent  flow  in  pre- 
ferred areas.  Minimal  storm  movement  and  a 
strong  association  between  the  surface  divergence 
field  and  cloud  evolution  permitted  the  estimation 
of  that  fraction  of  the  moisture  fed  into  the  storm 
from  the  boundary  layer  that  was  returned  to  the 
ground  as  rain.  By  midnight  of  the  date  under 
study,  after  which  only  scattered  light  rain  oc- 
curred, the  accumulated  storm  rain  mass  was  1.24 
times  10  to  the  12th  power  kg.  By  then,  it  is 
estimated  that  between  1.8  and  2.5  times  10  to  the 
12th  power  kg  of  moisture  was  transported 
upward  from  the  subcloud  layer.  Thus,  between 
half  and  two-thirds  of  the  subcloud  moisture  sup- 
plied to  the  cloud  layer  in  the  storm  area  was 
returned  within  the  areas  as  rain  at  the  ground. 
This  ratio  may  be  considered  a  rough  measure  of 
the  'precipitation  efficiency'  of  this  mesoscale  rain- 
storm. (Friedmann-PTT) 
W89-09941 


CLOUD  TOP  LIQUID  WATER  FROM  LIDAR 
OBSERVATIONS  OF  MARINE  STRATOCU- 
MULUS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

J.  D.  Spinhirne,  R.  Boers,  and  W.  D.  Hart. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
28,  No.  2,  p  81-90,  February  1989.  9  fig,  1  tab,  27 
ref. 

Descriptors:  'Meteorology,  'Clouds,  'Cloud  phys- 
ics, 'Remote  sensing,  Lidar,  Cloud  liquid  water, 
Atmospheric  water,  Marine  environment,  Per- 
formance evaluation,  Optical  properties,  Data  ac- 
quisition, Data  processing. 

Marine  stratus  clouds  were  simultaneously  ob- 
served by  nadir  Nd:YAG  lidar  measurements  and 
in  situ  cloud  physics  measurements.  A  procedure 
was  applied  to  derive  the  two-dimensional  vertical 
cross  section  of  the  liquid  water  from  within  the 
cloud  top  lidar  observations.  A  comparison  to 
direct  in-cloud  liquid  water  observations  gave 
good  results.  The  liquid  water  retrieval  was  limited 
to  an  effective  optical  depth  of  1.5.  The  true  cloud 
optical  thickness  was  obtained  from  the  retrieval 
procedure  to  a  corresponding  limit  of  3.8.  The 
optical  thickness  of  the  observed  marine  stratus 
clouds  was  predominantly  below  3.0.  (Author's 
abstract) 
W89-10035 


OPTICAL  SCATTERING  AND  MICROPHYSI- 
CAL PROPERTIES  OF  SUBVISUAL  CIRRUS 
CLOUDS,  AND  CLIMATIC  IMPLICATIONS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 
K.  Sassen,  M.  K.  Griffin,  and  G.  C.  Dodd. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
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28  No.  2,  p  91-98,  February  1989.  6  fig,  3  tab,  18 
ref.  NSF  Grant  ATM-85  13975  and  NASA  Grants 
NAG- 1-686  and  NAG- 1-7 18. 

Descriptors:  'Meteorology,  *Albedo,  *Solar  radi- 
ation, 'Climates,  *Cloud  physics,  'Optical  proper- 
ties, 'Remote  sensing,  Lidar,  Atmospheric  water, 
Data  acquisition,  Data  processing,  Radiation  bal- 
ance. 

The  optical  and  microphysical  properties  of  subvi- 
sual  cirrus  clouds  are  derived  from  ground-based 
polarization  lidar,  shortwave  radiation  flux,  and 
solar  corona  measurements  of  two,  approximately 
0.75-km  deep,  cirrus  located  near  the  tropopause. 
The  first  cloud  produced  no  visual  manifestations 
under  excellent  viewing  conditions,  and  the  second 
appeared  to  be  a  persistent  aircraft  contrail  that 
was  generally  visible  except  in  the  zenith  direction. 
Average  lidar  linear  depolarization  ratios  and 
volume  backscatter  coefficients  for  the  two  clouds 
were  0.19  and  0.35  and  0.0006  and  0.0014/km  sr, 
respectively.  It  is  estimated  that  the  zenith-subvi- 
sual  cirrus  contained  ice  crystals  of  25  micrometer 
effective  diameter  at  a  mean  concentration  of  25/L 
and  ice  mass  content  of  0.2  mg/cu  m.  The  thresh- 
old cloud  optical  thickness  for  visual-versus-invisi- 
ble  cirrus,  derived  from  both  broadband  shortwave 
flux  and  0.694  micrometer  lidar  data,  is  found  to  be 
tau  sub  c  approximately  0.03.  Such  tau  values  are 
comparable  to  those  of  5-10  km-deep  stratospheric 
aerosol  clouds  of  volcanic  origin  and  polar  strato- 
spheric clouds,  which  are  episodic  in  nature.  It  is 
concluded  that,  if  these  clouds  are  a  fairly  common 
feature  of  the  upper  troposphere,  as  recent  SAGE 
satellite  measurements  suggest,  then  the  impact  of 
natural  and  contrail  subvisual  cirrus  on  the  planet's 
radiation  balance  may  be  relatively  significant. 
(Author's  abstract) 
W89-1O036 


RETRIEVAL  OF  TOTAL  PRECIPITABLE 
WATER  USING  RADIOMETRIC  MEASURE- 
MENTS NEAR  92  AND  183  GHZ, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10037 


PRECIPITATION  DETECTION  WITH  SATEL- 
LITE MICROWAVE  DATA, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10196 


AEROSOL  NITRATE  AND  SULFATE:  MEAS- 
UREMENTS  BY  THREE  DIFFERENT  CO-LO- 
CATED SAMPLERS, 

Argonne  National  Lab.,  IL.  Chemical  Technology 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89- 10279 

TRADE  OFF  BETWEEN  THE  COMPLEXITY, 
INPUT  DATA  AND  SCALE  OF  APPLICATION 
OF  THE  RAINS-LAKE  MODEL:  A  STATISTI- 
CAL ANALYSIS, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10288 

PRESENT  STATUS  OF  ARTIFICIAL  RAIN 
MAKING, 

International  Centre  for  Theoretical  Physics,  Tri- 
este (Italy). 
A.  M.  Choudhury. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-701823. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Internal  Report  No.  IC/86/239,  November  1987. 
12p. 

Descriptors:  'Artificial  precipitation,  'Cloud  seed- 
ing, History,  Rainfall,  Ice,  Silver  iodide,  Economic 
aspects. 

Since  the  discovery  of  seeding  effect,  numerous 
cloud  seeding  experiments  have  been  carried  out 
over  the  last  four  decades  in  different  parts  of  the 
glove  with  a  view  to  increase  rainfall  by  seeding 
clouds  with  solid  ice  on  silver  iodide.  But  with  the 
exception  of  the  Israel  experiment,  there  is  little 
convincing  evidence  that  seeding  clouds  with  arti- 
ficial nuclei  induce  economically  significant  in- 
creases in  precipitation  that  can  be  distinguished 
from  natural  variation  of  rainfall.  Though  many 
cloud  seeding  operations  in  the  beginning  were  not 
designed  as  scientific  experiments  and  hence 
proper  evaluation  was  not  possible.  However,  in 
recent  years,  a  number  of  long  term  national  ex- 
periments have  been  conducted  based  on  statistical 
designs  incorporating  randomization  between 
target  and  control  areas  and  seeded  and  unseeded 
periods  under  the  supervision  of  reputable  scien- 
tists experienced  in  the  field  of  cloud  physics  seed- 
ing. In  some  cases  a  consistent  decrease  in  rainfall 
has  been  noticed  as  a  result  of  seeding.  (Lantz- 
PTT) 
W89- 10293 


ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  11:  ACIDIC  DEPOSITION  AND  THE 
ENVIRONMENT,  A  LITERATURE  OVER- 
VIEW, 

Calgary  Univ.  (Alberta).  Kananaskis  Centre  for 

Environmental  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10201 


METEOROLOGICAL  SATELLITE  PRODUCT 
SUPPORT  AND  RESEARCH  FOR  PROJECT 
GALE, 

Wisconsin  Univ. -Madison.  Space  Science  and  En- 
gineering Center. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-10260 


METEOROLOGICAL  ASPECTS  OF  WET  DEP- 
OSITION IN  SOUTHERN  FINLAND, 

Finnish  Meteorological  Inst.,  Helsinki. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10261 


NEAR-REAL  TIME  INFRARED  OBSERVA- 
TIONS OF  ACIDIC  SULFATES  IN  'CLEAN' 
AIR  AT  MAUNA  LOA,  HAWAH, 

Argonne  National  Lab.,  IL.  Chemical  Technology 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10278 


SENSITIVITY   STUDIES   FROM   TWO   SCAV- 
ENGING MODELS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10298 


ACID  PRECIPITATION. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10299 

MAP3S  NETWORK  DATA  AND  QUALITY 
CONTROL  SUMMARY  FOR  1985, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
M.  T.  Dana. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-008463. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-6461,  February  1988.  74p,  18  fig, 
18  tab,  16  ref,  2  append.  DOE  Contract  DE-AC06- 
76RLO  1830. 

Descriptors:  'Data  collections,  'Chemical  analysis, 
'Fate  of  pollutants,  'Quality  control,  'Precipita- 
tion, 'Acid  rain,  'Statistical  analysis. 

This  report,  the  ninth  in  a  series  documenting 
results  from  the  MAP3S  Precipitation  Chemistry 
Network,  contains  a  statistical  summary  of  daily 
precipitation  chemistry  data.  Data  were  collected 
from  a  nine-site  network  in  the  eastern  United 


Precipitation — Group  2B 

States,  both  for  the  year  1985  alone,  and  for  the 
period  1977  through  1985.  In  addition,  a  report  on 
quality  control  and  external  quality  assurance  ac- 
tivities is  included,  which  updates  the  1980  quality 
control  report.  (Lantz-PTT) 
W89- 10300 


TRACER  WATER  TRANSPORT  AND  SUBGRID 
PRECIPITATION  VARIATION  WITHIN  AT- 
MOSPHERIC GENERAL  CIRCULATION 
MODELS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab. 

R.  D.  Koster,  P.  S.  Eagleson,  and  W.  S.  Broecker. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  N88-26745. 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
Report  No.  317,  March  1988.  364p,  47  fig,  14  tab, 
81  ref,  4  append.  NASA  Grant  NAG5-743. 

Descriptors:  'Meteorology,  'Precipitation, 
•Model  studies,  'Tracers,  'Atmospheric  water, 
Simulation  analysis,  Tritium,  Evaporation,  Mathe- 
matical models,  Mathematical  studies. 

A  capability  is  developed  for  monitoring  tracer 
water  movement  in  the  3-D  GISS  Atmospheric 
General  Circulation  Models  (GCM).  A  typical  ex- 
periment with  the  'tracer  water  model'  follows 
water  evaporating  from  selected  grid  squares  and 
determines  where  this  water  first  returns  to  the 
earth's    surface    as    precipitation    or    condensate, 
thereby  providing  information  on  the  lateral  scales 
of  hydrological  transport  in  the  GCM.  Through  a 
comparison  of  model  results  with  observations  in 
nature,  inferences  can  be  drawn  concerning  real 
world  water  transport.  Tests  of  the  tracer  water 
model  include  a  comparison  of  simulated  and  ob- 
served vertically-integrated  vapor  flux  fields  and 
simulations  of  atomic  tritium  transport  from  the 
stratosphere  to  the  oceans.  The  inter-annual  varia- 
bility of  the  tracer  water  model  results  is  also 
examined.  The  tracer  water  model  is  applied  to 
determine  the  evaporative  sources  of  precipitation 
falling  on  representative  regions  in  the  Northern 
Hemisphere   for  the  GCM   climate.   The  results 
indicate  a  larger  degree  of  water  recycling  over 
mid-latitude  continental  regions  than  is  generally 
estimated  in  the  literature.  A  variation  of  this  ex- 
periment   determines    that    the    concentration    of 
stable  isotopes  in  Antarctic  precipitation  is  related 
in  part  to  evaporative  sources  temperature.  Model 
results  are  compared  to  those  of  a  different  tracer 
water  model  developed  concurrently  by  another 
research  group  using  a  different  GCM.  A  com- 
pletely separate  study  addresses  the  unrealistic  uni- 
form wetting  assumption  common  in  GCMs,  under 
which  precipitation  formed  over  a  grid  square  falls 
uniformly  across  the  square.  The  effects  of  incor- 
porating a  fractional  grid  square  wetting  parame- 
terization into  a  GCM  is  examined.  For  computa- 
tional efficiency,  tests  are  performed  with  a  one- 
dimensional  model  designed  to  simulate  the  work- 
ings of  the  3-D  GISS  GCM.  The  analysis  indicates 
that  dividing  a  grid  square  area  into  only  two 
sections,  with  boundaries  that  change  at  the  start 
of  every  storm,  may  be  sufficient  to  capture  some 
of  the  important  effects  of  a  more  realistic  subgrid 
wetting  procedure.  The  one-dimensional  model  is 
found  to  have  potential  use  for  other  GCM  hydrol- 
ogy studies  as  well.  (Author's  abstract) 
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EFFECTS  OF  ACIDIC  DEPOSITION  ON 
AQUATIC  RESOURCES  IN  CANADA:  AN 
ANALYSIS  OF  PAST,  PRESENT,  AND 
FUTURE  EFFECTS. 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5C. 
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PRESENT  STATUS  OF  SURFACE  WATER 
CHEMISTRY, 

Environmental  and  Social  Systems  Analysts  Ltd., 

Toronto  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 
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QUANTIFYING   CHEMICAL  CHANGE   AS   A 
RESULT  OF  ACIDIC  DEPOSITION, 

Environmental  and  Social  Systems  Analysts  Ltd., 
Toronto  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10379 


OVERVIEW  OF  THE  PRECP  PROGRAM, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
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HYDROLOGICAL  SAMPLING:  A  CHARAC- 
TERIZATION IN  TERMS  OF  RAINFALL  AND 
BASIN  PROPERTIES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

D.  G.  Tarboton,  R.  L.  Bras,  and  C.  E.  Puente. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89  132567/ 
AS,  price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  319,  R88-12,  August  1988,  184p, 
27  fig,  7  tab,  67  ref,  4  append.  USGS  contract  14- 
08-0O01-G1143. 

Descriptors:  'Sampling,  ♦Rainfall-runoff  relation- 
ships, 'Runoff,  'Rainfall,  'Model  studies,  Precipi- 
tation, Mathematical  analysis,  Statistical  methods, 
Fluvial  geomorphology,  Linear  filtering  tech- 
niques. 

The  sampling  was  considered  of  rainfall  and  runoff 
processes,  both  in  time  and  in  space,  and  the  sam- 
pling problem  is  linked  to  basin  and  rainfall  charac- 
teristics. Sampling  strategies  are  defined  by  the 
number  of  rain  gages,  rainfall  measurement  inter- 
val and  flow  measurement  interval.  The  effective- 
ness of  different  sampling  strategies  is  measured  by 
the  variance  of  the  error  in  estimating  either  the 
volume  or  peak  of  streamflow.  This  is  related  to 
the  rainfall  and  basin  rainfall-runoff  properties 
through  parameterizations  of  these  processes.  Sev- 
eral rainfall  parameterizations,  including  stationary 
and  non-stationary  event  based  models  are  used. 
Runoff  from  rainfall  is  parameterized  in  terms  of 
the  fluvial  geomorphology  of  the  basin.  Linear 
filtering  techniques  are  used  to  compute  the  vari- 
ance of  the  estimation  error  for  different  sampling 
strategies.  The  results  are  given  in  the  form  of 
quasi-general  design  aids,  which  can  be  used  to 
select  appropriate  sampling  options  when  doing 
network  design.  (USGS) 
W89-10419 


PRECIPITATION  RECORDS  AND  FLOOD- 
PRODUCING  STORMS  IN  CHEYENNE,  WYO- 
MING, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
J.  B.  Lindner-Lunsford. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225,  paper 
copy  $7.25,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4225,  1988.  44p 
24  fig,  5  tab,  10  ref. 

Descriptors:  'Precipitation,  'Frequency  analysis, 
•Floods,   'Hyetographs,   'Cheyenne,   'Wyoming. 

Annual  maximum  precipitation  data  for  Cheyenne, 
Wyoming,  are  presented  for  the  years  1871-1986 
for  durations  of  5,  10,  15,  and  30  minutes  and  I,  2, 
and  24  hours.  Precipitation-frequency  curves  are 
developed  on  the  basis  of  data  collected  before 
1985;  a  second  set  of  curves  are  developed  on  the 
basis  of  data  collected  through  1986.  The  data  are 
plotted  and  analyzed  three  times,  assuming:  (1) 
The  data  are  described  by  a  Gumbel  distribution; 
(2)  the  logarithms  of  the  data  are  described  by  a 
Gumbel  distribution;  and  (3)  the  logarithms  of  the 
data  are  described  by  a  Pearson  Type  III  distribu- 
tion. The  inclusion  of  data  for  the  large  storm  of 
August  1,  1985,  had  the  most  noticeable  effect  on 
the  prediction  of  the  magnitude  of  storms  of  long 
average  recurrence  intervals  for  the  1-,  2-,  and  24- 
hour  durations.  Seven  intensity-duration  curves 
were  calculated  for  the  August  1,  1985  storm.  For 
durations  greater  than  30  minutes,  the  observed 
curve  indicates  greater  intensity  than  do  five  of  the 


seven  calculated  curves.  Dimensionless  hyeto- 
graphs were  developed  for  10  flood-producing 
storms  that  have  occurred  in  the  Cheyenne  area 
since  1903.  The  pattern  index  (integral  of  the  di- 
mensionless hyetograph  curve)  for  the  storm  of 
August  1,  1985,  is  3  standard  deviations  lower  than 
the  mean  of  the  pattern  indices  for  the  remaining  9 
storms,  indicating  that  the  distribution  of  precipita- 
tion with  time  for  the  August  1,  1985,  storm  was 
outside  the  normal  range  for  Cheyenne.  (USGS) 
W89- 10449 


APPLICATION  OF  THE  U.S.  GEOLOGICAL 
SURVEY'S  PRECIPITATION-RUNOFF  MOD- 
ELING SYSTEM  TO  WILLIAMS  DRAW  AND 
BUSH  DRAW  BASINS,  JACKSON  COUNTY, 
COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  Kuhn. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $6.50,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4013,  April  1989 
38p,  10  fig,  10  tab,  20  ref. 

Descriptors:  'Colorado,  'Model  studies,  'Rainfall- 
runoff  relationships,  'Simulation,  'Ephemeral 
streams,  Hydrological  models,  Calibrations. 

The  U.S.  Geological  Survey's  precipitation-runoff 
modeling  system  was  calibrated  for  this  study  by 
using  daily  streamflow  data  for  April  through  Sep- 
tember, 1980  and  1981,  from  the  Williams  Draw 
basin  in  Jackson  County,  Colorado.  The  calibrated 
model  then  was  verified  by  using  daily  streamflow 
data  for  April  through  September,  1982  and  1983. 
Transferability  of  the  model  was  tested  by  applica- 
tion to  adjoining  Bush  Draw  basin  by  using  daily 
streamflow  data  for  April  through  September, 
1981  through  1983.  Four  model  parameters  were 
optimized  in  the  calibration:  (1)  BST,  base  air 
temperature  used  to  determine  the  form  of  precipi- 
tation (rain,  snow,  or  a  mixture);  (2)  SMAX,  maxi- 
mum available  water-holding  capacity  of  the  soil 
zone;  (3)  TRNCF,  transmission  coefficient  for  the 
vegetation  canopy  over  the  snowpack;  and  (4) 
DSCOR,  daily  precipitation  correction  factor  for 
snow.  For  calibration  and  verification,  volume  and 
timing  of  simulated  streamflow  were  reasonably 
close  to  recorded  streamflow;  differences  were 
least  during  years  that  had  considerable  snowpack 
accumulation  and  were  most  during  years  that  had 
minimal  or  no  snowpack  accumulation.  Calibration 
and  optimization  of  parameters  were  facilitated  by 
snowpack  water-equivalent  data.  Application  of 
the  model  to  Bush  Draw  basin  to  test  for  transfer- 
ability indicated  inaccurate  results  in  simulation  of 
streamflow  volume.  Weighted  values  of  SMAX, 
TRNCF,  and  DSCOR  from  the  calibration  basin 
were  used  for  Bush  Draw.  The  inadequate  results 
obtained  by  use  of  weighted  parameters  indicate 
that  snowpack  water-equivalent  data  are  needed 
for  successful  application  of  the  precipitation- 
runoff  modeling  system  in  this  area,  because  fre- 
quent windy  conditions  cause  variations  in  snow- 
pack accumulation.  (USGS) 
W89-10511 


2C.  Snow,  Ice,  and  Frost 


WINTER  COVER  OF  A  HIGH-MOUNTAIN 
MEDITERRANEAN  LAKE  (ESTANY  REDO, 
PYRENEES), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

J.  Catalan. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  519-527,  March  1989.  9  fig,  1  tab,  51  ref. 

Descriptors:  'Ice,  'Lake  ice,  'Ice  cover,  'Snow 
cover,  'Mountain  lakes,  Floodwater,  Chemical 
composition,  Precipitation,  Runoff,  Calcium,  Inor- 
ganic compounds,  Snow,  Silicates,  Nitrogen,  Pyr- 
enees lakes. 

Deep  lakes  freeze  late  in  the  Pyrenees,  and  time  for 
black  ice  growth  is  short  because  snow  falls  abun- 
dantly. More  than  70%  of  the  winter  cover  water 
equivalent  comes  from  the  lake,  mainly  in  the  form 
of  flooding  water.  The  quantity  of  flooding  water 


is  proportional  to  the  accumulated  precipitation. 
Silicate,  bicarbonate,  calcium,  and  inorganic  nitro- 
gen are  the  compounds  more  effectively  excluded 
when  ice  forms.  Fresh  snow  shows  a  high  variabil- 
ity in  its  chemistry,  especially  in  nitrogen  com- 
pounds and  chloride.  The  destructive  metamor- 
phism  of  the  snow  is  accentuated  during  high 
radiation  periods,  promoting  an  enrichment  of  the 
slush  layers  with  some  ions  by  preferential  elution. 
Nevertheless,  the  flooding  process  in  the  principal 
factor  controlling  the  chemical  composition  of  the 
cover  and  causes  the  cover  composition  to  ap- 
proach the  lake  water  composition.  The  important 
role  of  the  flooding  water  has  implications  in  the 
evaluation  of  water  resources  and  chemical  budg- 
ets of  the  lake.  (Author's  abstract) 
W89-09323 


THIN  ICE  GROWTH, 

Cold   Regions   Research   and    Engineering   Lab., 

Hanover,  NH.  Snow  and  Ice  Branch. 

G.  D.  Ashton. 

Water  Resources  Research  WRERAO,  Vol    25 

No.  3,  p  564-566,  March  1989.  1  fig,  6  ref. 

Descriptors:  'Ice,  'Ice  cover,  'Ice  formation, 
•Thermodynamics,  Mathematical  studies,  Physico- 
chemical  properties,  Water  properties,  Air-water 
interfaces,  Ice  thickness,  Freezing. 

The  thickening  of  ice  covers  has  traditionally  been 
calculated  using  a  method  in  which  the  thickness  is 
assumed  proportional  to  the  square  root  of  the 
accumulated  freezing  degree  days.  Particularly  for 
newly  formed  thin  ice,  this  method  overpredicts 
the  ice  thickness.  Consideration  of  the  thermal 
resistance  between  the  top  of  the  ice  and  the 
atmosphere  results  in  a  method  that  predicts  linear 
growth  with  time  for  thin  ice  and  transitions  to  the 
t  to  the  1/2  power  growth  at  large  thicknesses. 
The  method  proposed  in  this  paper  is  not  new,  but 
seems  to  be  rarely  used  even  though  it  requires 
selection  of  only  one  coefficient.  Data  from  several 
sources  including  initial  river  ice  growth,  sea  ice 
growth,  and  sludge  freezing  are  used  to  validate 
the  method  and  bracket  the  coefficient.  (Author's 
abstract) 
W89-09328 


EVIDENCE  FOR  RECENT  TEMPERATURE- 
INDUCED  WATER  MIGRATION  INTO  PER- 
MAFROST FROM  THE  TRITIUM  CONTENT 
OF  GROUND  ICE  NEAR  MAYO,  YUKON  TER- 
RITORY, CANADA, 

Carleton  Univ.,  Ottawa  (Ontario).  Ottawa-Carle- 
ton  Centre  for  Geoscience  Studies 
C.  R.  Burn,  and  F.  A.  Michel. 
Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
25,  No.  6,  p  909-915,  June  1988.  4  fig,  2  tab,  27  ref. 

Descriptors:  'Tracers,  'Arctic  zone,  'Ground  ice, 
•Temperature  effects,  'Yukon,  'Tritium,  'Perma- 
frost, 'Ice,  Mass  transfer,  Infiltration,  Heavy 
water,  Atmospheric  water. 

Determinations  of  tritium  (3H)  content  of  ground 
ice  collected  near  Mayo,  Yukon  Territory,  indicate 
that  since  the  mid-1950s,  atmospheric  water  has 
infiltrated  permafrost  to  depths  of  up  to  50  cm. 
The  rate  of  tritium  infiltration  into  permafrost  at 
two  plots  irrigated  with  tritiated  water  in  1983 
suggest  that  tritium  movement  is  principally  due  to 
temperature-induced  mass  transport  rather  than 
molecular  diffusion.  (Author's  abstract) 
W89-09434 


ENERGY-BUDGET  SNOWMELT  MODEL  FOR 
THE  CANADIAN  PRAIRIES, 

Saskatchewan  Univ.,  Saskatoon.  Div.  of  Hydrolo- 
gy- 

D.  M.  Gray,  and  P.  G.  Landine. 
Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
25,  No.  8,  p  1292-1303,  August  1988.  7  fig,  1  tab,  36 
ref,  append. 

Descriptors:  'Model  studies,  'Snowmelt,  'Stream- 
flow  forecasting,  'Thaw,  'Water  yield,  Mathemat- 
ical equations,  Hydrologic  models.  Water  manage- 
ment, Hydrologic  cycle,  Streamflow. 
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Meltwater  released  by  shallow  snow  covers  of  the 
Canadian  Prairies  is  an  important  water  resource 
to  the  region.  Therefore,  many  water-management 
agencies  are  interested  in  methods  of  forecasting 
streamflow  and  seasonal  water  yield  from  snow- 
melt.  Reliable,  accurate  forecasts,  however,  re- 
quire information  of  the  time  of  melt  and  snowmelt 
rates  and  volumes.  At  the  present  time  these  quan- 
tities are  usually  estimated  by  simple  temperature- 
index  methods,  which  have  not  proven  successful 
in  open  grassland  environments.  The  development 
and  testing  of  a  snowmelt  model  that  uses  the 
energy  equation  as  its  physical  framework  is  de- 
scribed. Empirical  procedures  for  evaluating  radi- 
ative, convective,  advective,  and  internal-energy 
terms  from  standard  climatological  measurements 
are  presented.  Algorithms  for  accounting  for 
changes  in  the  energy  terms  in  a  daily  energy- 
balance  model  are  described.  The  application  of 
the  energy-budget  snowmelt  model  (EBSM)  for 
predicting  ablation  and  simulating  streamflow  from 
small  and  large  watersheds  is  evaluated.  It  is  dem- 
onstrated that  the  EBSM  is  workable  in  an  oper- 
ational forecast  system  and  when  incorporated 
within  such  a  system,  leads  to  general  improve- 
ment in  synthesizing  streamflow  from  snowmelt. 
(Author's  abstract) 
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TURBULENT  TRANSFER  OVER  SNOW  AND 
ICE, 

British  Antarctic  Survey,  Cambridge  (England). 
E.  M.  Morris. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  3-4, 
p  205-223,  February  28,  1989.  7  fig,  3  tab,  45  ref. 

Descriptors:  *Turbulent  flow,  *Snow,  *Energy 
transfer,  *Ice,  'Mathematical  models,  *Snowmelt, 
Solar  radiation,  Ablation,  Evaporation,  Literature 
review. 

The  literature  on  turbulent  transfer  processes  over 
snow  and  ice  surface  are  reviewed  and  current 
techniques  for  modelling  these  transfers  for  hydro- 
logical  purposes  are  discussed.  It  is  important  for 
snowmelt  modelers  to  measure  or  calculate  the 
sensible  heat  flux  and  evaporation  (which  are  both 
produced  by  turbulent  transfer  processes)  with  at 
least  the  same  level  of  precision  as  is  achieved  for 
net  radiation.  Turbulent  transfer  over  a  flat  snow 
field  is  discussed  in  relation  to  flow  in  the  bounda- 
ry layer  of  the  atmosphere,  modeling  turbulent 
transfer  at  a  point  site,  direct  measurement  of  the 
turbulent  fluxes,  and  blowing  snow.  Turbulent 
transfer  on  sloping  snow  and  ice  surfaces  is  dis- 
cussed in  relation  to  katabatic  forces  and  local 
pressure  gradients.  The  equations  derived  for  tur- 
bulent transfer  have  been  used  by  many  authors  in 
hydrological  models  to  calculate  the  amount  of 
snowmelt  in  a  catchment.  An  alternative,  mesos- 
cale,  modelling  approach  involves  using  meteoro- 
logical data  from  a  height  well  above  the  height  of 
the  hills  in  the  catchment  to  calculate  turbulent 
transfers.  Some  promising  results  have  been  ob- 
tained using  this  technique  to  calculate  evaporation 
from  wet  soil  and  vegetation.  (Geiger-PTT) 
W89-09478 

SOIL  MOISTURE  AND  GROUNDWATER  RE- 
SPONSES TO  SNOWMELT  ON  A  DRUMLIN 
SIDESLOPE, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09485 


INORGANIC  NITROGEN  UPTAKE  AND  RE- 
GENERATION IN  PERENNIALLY  ICE-COV- 
ERED LAKES  FRYXELL  AND  VANDA,  ANT- 
ARCTICA, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09536 


EXCESS    AND    DEFICIT    OF    SULFATE    IN 
POLAR  SNOW, 

Bergen  Univ.  (Norway).  Dept.  of  Meteorology. 

Y.  Gjessing. 

Atmospheric  Environment  ATENBP,  Vol.  23,  No. 


1,  p  155-160,  January  1989.   1  fig,  4  tab,  30  ref. 

Descriptors:  'Sulfates,  *Acid  rain,  *Snow,  *Snow 
sampling,  *Polar  regions,  "Ions,  'Antarctica, 
Coastal  waters,  Comparison  studies,  Seawater, 
Water  analysis. 

The  S04(2-)/Na(  +  ),  S04(2-)/Cl(-)  and  S04(2-)/ 
Mg(2  +  )  ratios  in  deposited  snow  in  the  coastal 
area  of  Antarctica  are  markedly  lower  than  for  sea 
water.  The  mean  deficit  with  respect  to  sea  water 
Na(  +  )  for  10  samples  from  a  1  m  snow  layer  close 
to  the  shelf  edge  was  approx.  1400  ng/cu  m  and  1 
km  from  the  shelf  edge  the  mean  deficit  of  30 
samples  was  700  ng/cu  m.  Here,  the  annual  accu- 
mulation was  600  kg/sq  m,  which  corresponds  to  a 
S04(2-)  deficit  of  300  sq  m/a.  Precipitation  and 
newly  fallen  snow  in  the  same  area  have  positive 
excess  S04(2-).  Anomalous  ratios  of  the  principal 
metallic  ions  of  the  upper  1  mm  of  the  ocean  or 
loss  of  S04(2-)  from  the  snow  to  the  atmosphere 
by  volatilization  have  been  tested  by,  respectively, 
simple  field  experiments  and  laboratory  experi- 
ments. Such  effects  were  not  detectable.  The  most 
reasonable  explanations  for  the  observed  S04(2-) 
deficit  in  snow  are  contributions  from  rime  depos- 
its with  a  deficit  of  S04(2-)  and  deposition  of 
frozen  sea  drops  which  have  gone  through  a  sepa- 
ration process  of  Na2S04  and  NaCl  during  freez- 
ing. (Author's  abstract) 
W89-09673 


ECOLOGY  OF  A  BEECH   FOREST  ON   MT. 

SANPOIWADAKE,      HAKUSAN      NATIONAL 

PARK,  JAPAN:  II.  THE  CORRELATION  OF 

THE  SUBASSOCIATION  WITHIN  THE  LIN- 

DERO  MEMBRANACEAE-FAGETUM  CRENA- 

TAE  ASSOCIATION  AND  ENVIRONMENTAL 

PARAMETERS, 

Tokyo    Univ.    of   Agriculture    and    Technology 

(Japan).  Faculty  of  Agriculture. 

For  primary  bibliographic   entry   see   Field   2G. 
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EFFECT  OF  MELTING  AT  THE  SNOW- 
GROUND  INTERFACE  ON  THE  RUNOFF 
DURING  WINTER, 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 
Temperature  Science. 

H.  Motoyama,  D.  Kobayashi,  and  K.  Kojima. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 
No.  2,  p  165-176,  April  1986.  16  fig,  3  tab,  15  ref. 

Descriptors:  *Snow,  *Snowmelt,  'Runoff,  *Hy- 
drologic  budget,  Lysimetry,  Mathematical  models, 
Heat  flow. 

The  specific  runoff  in  a  snowy  region  is  in  general, 
larger  than  that  in  a  snow-free  region.  In  a  region 
with  deep  snow,  the  bottom  layer  of  the  snow- 
cover  melts  by  the  conductive  heat  from  the 
ground  during  the  winter.  The  quantitative  influ- 
ence of  this  bottom-melt  on  stream  flow  was  inves- 
tigated. The  bottom-melt  and  river  runoff  in  an 
experimental  watershed  under  deep  snow  and 
severe  cold  conditions,  were  measured  during  two 
winter  seasons.  Bottom-melt  was  measured  by  two 
different  techniques  at  the  field  station  in  the  wa- 
tershed. In  one  method  the  meltwater  was  meas- 
ured directly  by  a  lysimeter.  In  the  other,  the  heat 
flux  in  the  ground  and  in  the  snowcover  were 
measured  to  estimate  the  melting  heat  energy.  The 
amount  of  bottom-melt  was  estimated  by  mathe- 
matically calculating  the  heat  flux  in  the  snow 
cover  from  the  air  temperature  and  snow  depth. 
Runoff  amounts  were  successfully  simulated  using 
the  tank  model.  Runoff  water  in  the  case  of  no 
bottom-melt  was  also  calculated,  and  was  half  of 
the  observed  amount  in  March.  The  bottom-melt 
supplied  about  a  half  of  the  runoff  water  to  the 
watershed.  These  results  indicate  that  bottom-melt 
plays  an  important  role  in  the  overall  water  bal- 
ance during  the  winter.  (Author's  abstract) 
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HEAVY  METAL  CONCENTRATIONS  IN 
URBAN  SNOW  AS  AN  INDICATOR  OF  AIR 
POLLUTION, 

Muroran  Inst,  of  Tech.  (Japan).  Dept.  of  Chemical 
Engineering. 


For  primary  bibliographic  entry  see  Field  5B. 
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SPECTRAL  AND  TOTAL  ALBEDO  TO  SOLAR 
RADIATION  OF  ICE  AND  WATER  CLOUDS- 
EXPERIMENTAL  RESULTS  FROM  ASPIRE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  2B. 
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THERMAL  BUDGET  OF  RIVER  ICE  COVERS 
DURING  BREAKUP, 

National    Hydrology    Research    Inst.,    Saskatoon 
(Saskatchewan).  Northern  Hydrology  Section. 
T.  D.  Prowse,  and  P.  Marsh. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  1,  p  62-71,  February  1989.  7  fig,  2  tab, 
28  ref. 

Descriptors:  *Floating  ice,  *Ice  cover,  *Ice  jams, 
♦Ice  breakup,  Radiation,  Heat  flow,  Hydrothermal 
studies,  Water  temperature,  Liard  River,  Canada, 
Rivers. 

The  magnitude  and  relative  importance  of  atmos- 
pheric (air-ice)  and  hydrothermal  (water-ice)  heat 
fluxes  to  intact  and  fragmented  river  ice  covers 
were  studied  for  the  case  of  a  thermal  breakup. 
Based  on  field  measurements  obtained  from  the 
Liard  River,  the  atmospheric  sources  were  shown 
to  be  dominant  during  the  period  of  intact  ice 
cover.  Radiation  was  the  primary  heat  source,  but 
its  effect  was  reduced  by  a  granulation  of  the 
decaying  columnar  ice  which  increased  the  cover 
albedo  to  that  comparable  for  melting  snow.  The 
hydrothermal  heat  input,  even  with  frazil  ice  en- 
trained within  the  flow,  was  comparable  to  that 
from  atmospheric  sources  under  low  melt  condi- 
tions. The  hydrothermal  heat  flux  dramatically  in- 
creased with  the  arrival  of  the  breakup  front  be- 
cause of  a  rapid  rise  in  water  temperature  and  an 
increase  in  subsurface  ice  roughness.  Higher  sur- 
face roughness  and  lower  albedo  of  the  fragmented 
ice  also  increased  the  atmospheric  heat  fluxes,  but 
these  were  small  relative  to  the  hydrothermal  heat 
input  near  the  leading  edge  of  open  water.  (Au- 
thor's abstract) 
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REMOTE  SENSING  APPLICATIONS  TO  HY- 
DROLOGICAL MODELING, 

Centre    National    d'Etudes    des    Telecommunica- 
tions, Issy-les-Moulineaux  (France). 
For  primary  bibliographic  entry  see  Field  7B. 
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STOCHASTIC  ANALYSIS  OF  SOIL  WATER 
REGIME  IN  A  WATERSHED, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
Dept.  of  Hydraulics  and  Catchment  Hydrology. 
For  primary  bibliographic  entry  see  Field  2G. 
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PHYSICALLY  BASED  MODEL  FOR  THE 
AGROHYDROLOGIC  PROCESSES:  SOLUTE 
MOVEMENT  IN  SOIL, 

For  primary  bibliographic  entry  see  Field  2G. 
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EVAPORATION  FROM  BANKSIA  WOOD- 
LAND ON  A  GROUNDWATER  MOUND, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

P.  Farrington,  E.  A.  N.  Greenwood,  G.  A.  Bartle, 

J.  D.  Beresford,  and  G.  D.  Watson. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 

p  173-186,  January  30,  1989.  6  fig,  2  tab,  17  ref. 

Descriptors:  'Evaporation,  "Vegetation  effects, 
•Groundwater  recharge,  Australia,  Water  table, 
Groundwater  level,  Wetlands,  Forest  watersheds. 
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Annual  evaporation  from  a  site  within  a  Banksia 
woodland  on  a  groundwater  mound  near  Perth, 
Western  Australia,  was  estimated  from  measure- 
ments of  daily  evaporation  by  ventilated  chambers 
on  fourteen  occasions  during  a  12-month  period. 
The  total  evaporation  for  this  period  was  estimated 
to  be  666  mm  (77%  of  annual  rainfall).  About  two- 
thirds  of  the  total  evaporation  came  from  the 
ground  flora,  one-fifth  from  Banksia  trees,  and  the 
remainder  from  the  tall  shrub  Adenanthos  cyg- 
norum.  Depth  to  water  table,  which  ranged  from  4 
to  12  m  over  the  site,  had  little  effect  on  total 
evaporation.  This  work  suggests  that  regular  re- 
duction in  ground  flora  foliage,  for  example,  by 
controlled  burning  could  increase  recharge.  (Au- 
thor's abstract) 
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EVAPOTRANSPIRATION  FROM  THE 

ALPINE  TUNDRA  OF  COLORADO,  USA, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ge- 
ography. 

A.  Isard,  and  M.  J.  Belding. 

Arctic  and  Alpine  Research,  Vol.  21,  No.  1,  p  71- 
82,  February  1989.  6  fig,  24  ref. 

Descriptors:  'Colorado,  *Lysimeters,  *Evapotran- 
spiration,  *Hydrologic  cycle,  *Alpine  regions, 
•Tundra,  Heat  flow,  Heat  transfer,  Evaporation, 
Air-earth  interfaces,  Air-water  interfaces,  Precipi- 
tation. 

An  electronic  load-cell  weighing  lysimeter  was 
used  for  measuring  daily  evapotranspiration  from 
the  alpine  tundra  on  Niwot  Ridge  in  the  Front 
Range,  Colorado,  during  the  1987  growing  season. 
Concomitant  measurements  of  net  radiation,  insola- 
tion, ground  heat  flux,  and  the  gradients  of  wind, 
temperature,  and  humidity  in  the  lower  atmos- 
phere are  used  to  evaluate  factors  that  govern 
temporal  variations  in  evapotranspiration  from 
four  sites  in  a  dry  alpine  meadow.  Evapotranspira- 
tion was  governed  by  energy  availability  for  3  to  5 
d  after  precipitation  events;  thereafter,  the  rate  at 
which  the  gradually  drying  soil  could  deliver 
water  to  the  evaporating  surface  appeared  to 
become  an  increasingly  important  control  over 
evapotranspiration.  Advection  of  cold,  dry  air 
from  the  Continental  Divide  increased  both  the 
vertical  temperature  and  specific  humidity  gradi- 
ents 100%  over  what  would  have  occurred  if 
advection  were  not  present.  Since  the  effect  of 
advection  on  these  gradients  was  approximately 
equivalent,  both  the  sensible  and  latent  heat  fluxes 
were  augmented  at  the  expense  of  the  ground  heat 
flux.  A  primary  effect  of  advection  is  to  reduce  the 
temperature  of  the  alpine  tundra  surface.  (Author's 
abstract) 
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CHEMICAL  AND  BIOLOGICAL  EFFECTS  OF 
ACID,  ALUMINUM  AND  LIME  ADDITIONS 
TO  A  WELSH  HILL-STREAM, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
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GENERALIZED  MAINTENANCE  OF  VARI- 
ANCE EXTENSION  PROCEDURE  FOR  EX- 
TENDING CORRELATED  SERIES, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
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NON-GAUSSIAN  MULTICOMPONENT 

MODEL  FOR  RIVER  FLOW, 

Vrije  Univ.,  Brussels  (Belgium).  Center  for  Statis- 
tics and  Operations  Research. 
G.  L.  Vandewiele,  and  A.  Dom. 
Water  Resources  Research  WRERAO,  Vol.   25, 
No.  3,  p  397-404,  March  1989.  5  fig,  7  tab,  13  ref. 

Descriptors:    *Hydrologic    models,    *Streamflow, 
•Runoff,   'Model  studies,   'River  flow,  'Stream- 


flow  forecasting,  'Monte  Carlo  method,  'Rainfall- 
runoff  relationships,  Fourier  analysis,  Time  series 
analysis,  Hydrologic  properties,  Optimization,  Par- 
ameterization, Model  testing. 

To  satisfactorily  model  sharp  rises  and  slow  de- 
creases appearing  in  any  pure  runoff  time  series 
with  a  small  enough  time  base,  exponentially  de- 
caying recession  and  base  flow  terms  are  first 
subtracted  from  total  runoff.  The  remaining  part  is 
deaseasonalized  by  a  truncated  Fourier  series  mul- 
tiplicator  and  then  modeled  as  a  second-order 
Markov  stationary  series.  The  use  of  non-Gaussian 
distribution  allows  the  modeling  of  zero  contribu- 
tions, which  correspond  to  dry  spells.  An  example 
has  been  optimized  and  simulated  and  the  observed 
and  simulated  series  have  been  compared,  even  on 
hydrologically  interesting  properties  such  as  return 
periods,  which  were  not  modeled  explicitly.  Pa- 
rameters were  estimated  by  the  maximum  likeli- 
hood method  and  a  1000-year  simulation  allowed 
model  check  by  comparing  a  number  of  properties 
of  observed  and  simulated  series.  Nearly  all  checks 
turned  out  to  be  positive.  Although  return  periods 
for  a  number  of  hydrologically  interesting  phe- 
nomena were  not  used  in  parameter  estimation, 
they  were  computed  by  the  model  satisfactorily. 
(Friedmann-PTT) 
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DESCRIPTION  OF  PERIODIC  VARIATION  IN 
PARAMETERS  OF  HYDROLOGIC  TIME 
SERIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 
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STREAMFLOW  CHANGES  AFTER  CLEAR- 
CUT  LOGGING  OF  A  PINE  BEETLE-INFEST- 
ED WATERSHED  IN  SOUTHERN  BRITISH 
COLUMBIA,  CANADA, 

British  Columbia  Ministry  of  Forests  and  Lands, 

Kamloops.  Research  Section. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-09318 


STATISTICAL  SELF-SIMILARITY  IN  RIVER 
NETWORKS  PARAMETERIZED  BY  ELEVA- 
TION, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

V.  K.  Gupta,  and  E.  Waymire. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  3,  p  463-476,  March  1989.  9  fig,  2  tab,  29  ref. 

Descriptors:  'Elevation,  'Geomorphology,  'Sto- 
chastic process,  'Probability  distribution,  'Topolo- 
gy, 'Channel  flow,  Statistical  analysis,  Parameteri- 
zation, Geohydrology,  Theoretical  analysis,  River 
basins. 

A  stochastic  theory  is  developed  to  describe  spatial 
variability  in  link  heights  in  topologically  random 
river  networks.  Both  the  systematic  and  random 
spatial  variability  in  link  heights  are  reflected  in  a 
scaling  invariance  property  of  their  probability  dis- 
tributions with  drainage  area  serving  as  a  scale 
parameter.  Tests  of  theoretical  predictions  against 
empirical  observations  show  that  link  height  distri- 
butions exhibit  scaling  invariance  under  magnifica- 
tion or  reduction  of  the  scale  parameter.  This 
invariance  property  is  referred  to  as  statistical  'self- 
similarity.'  It  provides  a  fundamental  theoretical 
basis  for  some  existing  empirical  relationships  on 
gradients  and  other  river  geometries  in  channel 
networks  and  points  to  important  research  direc- 
tions in  river  basin  hydrology.  (Author's  abstract) 
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PROBABILITY  DISTRIBUTION  OF  VELOCI- 
TY IN  NATURAL  CHANNEL  CROSS  SEC- 
TIONS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  8B. 
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SOME  ASPECTS  OF  THE  WATER  CHEMIS- 
TRY IN  THE  AREA  AROUND  MALHAM 
TARN,  NORTH  YORKSHIRE, 

Freshwater    Biological     Association,    Ambleside 

(England). 
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FLOW  DIRECTIONS  WITH  A  SPREADSHEET, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

W.  E.  Kelly,  and  I.  Bogardi. 
Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  245- 
247,  March-April  1989.  3  fig,  2  tab,  10  ref. 

Descriptors:  'Flow  characteristics,  'Fluid  me- 
chanics, 'Spreadsheets,  'Groundwater  movement, 
•Hydrodynamics,  'Computer  programs,  Mathe- 
matical studies,  Least  squares  methods,  Stream- 
flow. 

Direction  of  flow  is  determined  by  a  least-squares 
fitting  of  plane  surfaces  to  measured  water  levels. 
The  calculated  coefficients  yield  the  corresponding 
components  of  the  gradient  vector.  The  method 
can  be  implemented  for  two-dimensional  or  three- 
dimensional  flow  using  a  spreadsheet  program. 
More  than  the  minimum  three  or  four  measure- 
ments for  two-dimensional  or  three-dimensional 
flow  can  be  included  in  the  calculation.  The 
method  is  flexible  and  easily  tailored  to  particular 
field  applications.  (Author's  abstract) 
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PATTERNS  OF  PLANT  SPECIES  RICHNESS 
ALONG  RIVERBANKS, 

Umea    Univ.     (Sweden).     Dept.     of    Ecological 
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For  primary  bibliographic  entry  see  Field  21. 
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PARAMETER  IDENTIFIABILITY  OF  HYDRO- 
LOGICAL  MODELS  WITH  IMPLICIT  STRUC- 
TURE: A  NUMERICAL  APPROACH, 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 
X.  Jun. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 
No.  1,  p  1-19,  February  1989.  6  fig,  4  tab,  13  ref. 

Descriptors:  'Hydrologic  models,  'Parametric  hy- 
drology, 'Numerical  analysis,  'Model  studies, 
•Rainfall-runoff  relationships,  Mathematical 
models,  China. 

In  rainfall-runoff  modeling  and  analysis,  two  of  the 
important  problems  are  to  determine  model  struc- 
ture and  to  estimate  model  parameters.  With  re- 
spect to  conceptual  hydrological  modeling,  the 
structure  may  be  suitably  selected  using  physical 
knowledge  or  conceptualization,  but  values  of 
most  of  the  unknown  parameters  need  to  be  esti- 
mated from  measured  data  and  other  information. 
This  paper  focuses  on  the  identifiability  problem  of 
hydrological  system  modeling,  taking  implicit  rain- 
fall-runoff models,  i.e.,  those  models  whose  struc- 
tures are  nonlinear  functions  of  their  parameters,  as 
a  target  for  study.  Because  most  implicit  models 
and  objective  functions  are  very  difficult  as  re- 
gards analytical  solutions,  or  for  finding  high-order 
derivatives,  a  numerical  analysis  method  is  devel- 
oped which  not  only  can  assess  the  identifiability 
problem  but  can  also  provide  useful  information 
for  dealing  with  parameter  optimization.  The 
major  studies  involved  are  two-fold:  (1)  proposing 
a  mathematical  description  and  assessment  method 
for  the  structural  identifiability  of  hydrological 
models;  and  (2)  providing  a  workable  and  robust 
identification  technique  using  a  rotating  transfor- 
mation of  the  parameter  space.  Using  both  generat- 
ed error-free  and  watershed  data  in  China,  it  has 
been  verified  that  this  approach  is  of  significance 
and  usefulness.  (Author's  abstract) 
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ATTENUATION     AND     PHASE     SHIFT     IN 
LINEAR  FLOOD  ROUTING, 

Polish   Academy   of  Sciences,   Warsaw.    Inst,   of 
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Geophysics. 

Z.  W.  Kundzewicz,  and  J.  C.  I.  Dodge. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 
No.  1,  p  21-40,  February  1989.  2  fig,  1 1  ref. 

Descriptors:  'Flood  routing,  *Unsteady  flow, 
•Hydrologic  models,  'Routing,  'Mathematical 
models,  Kinematic  waves,  Attenuation,  Phase  shift, 
Flood  control,  Flood  data. 

The  necessary  and  sufficient  conditions  for  non- 
zero phase  shift  and  non-zero  attenuation  in  linear 
flood  routing  can  be  derived  from  the  continuity 
equation  alone  and  are  found  to  depend  on  the 
existence  of  an  imaginary  part  in  the  expression  for 
frequency  or  in  the  expression  for  wave  number.  It 
is  shown  that  in  linear  flood  routing  the  phase  lag 
between  flow  rate  and  area  of  flow  is  directly 
related  to  the  attenuation  per  unit  wave  length. 
The  effects  of  using  various  forms  of  the  momen- 
tum equation,  in  addition  to  the  continuity  equa- 
tion, are  exemplified  by  driving  analytical  expres- 
sions in  terms  of  the  frequency,  both  for  attenu- 
ation per  unit  channel  length  and  for  phase  shift, 
for  the  kinematic  wave,  the  general  diffusion  anal- 
ogy, and  the  complete  St.  Venant  equation.  (Au- 
thor's abstract) 
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APPLICABILITY  OF  TWO  SINGLE  EVENT 
MODELS  TO  CATCHMENTS  WITH  DIFFER- 
ENT PHYSICAL  CHARACTERISTICS, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Hy- 
drological Research  Unit. 
D.  A.  Hughes,  and  A.  B.  Beater. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 
No.  1,  p  63-78,  February  1989.  5  fig,  5  tab,  24  ref. 

Descriptors:  'Flood  forecasting,  'Model  studies, 
'Rainfall-runoff  relationships,  'Hydrologic 
models,  Model  testing,  Floods,  Catchment  areas. 

One  topic  within  the  field  of  deterministic  flood 
modeling  that  appears  to  have  been  relatively  ne- 
glected is  the  level  of  model  sophistication  that  is 
needed  to  satisfy  the  requirements  of  different 
model  applications.  The  study  considered  two  iso- 
lated event  models,  both  of  which  can  be  operated 
in  lumped  and  semi-distributed  format.  The  results 
of  modeling  174  rainfall-runoff  events  from  16 
medium  sized  catchments  in  the  USA  and  South 
Africa  were  compared  for  these  models.  The 
lumped  models  perform  as  well  as  the  semi-distrib- 
uted when  the  rainfall  input  is  relatively  spatially 
uniform.  The  semi-distributed  models  show  de- 
monstrable improvements  for  storms  with  spatially 
variable  rainfall  if  the  rainfall  input  is  adequately 
defined  by  the  available  data.  The  simpler  model 
appears  to  perform  as  well  as  the  more  complex 
one.  However,  this  is  achieved  at  the  expense  of 
consistency  of  parameter  values  for  a  single  catch- 
ment. (Author's  abstract) 
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SEASONAL  FLUCTUATIONS  AND  COMPOSI- 
TION OF  FISH  ASSEMBLAGE  IN  THE  SHATT 
AL-ARAB  RIVER  AT  BASRAH,  IRAQ, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 
For  primary  bibliographic  entry  see  Field  2L. 
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WOODY  DEBRIS  AND  ITS  CONTRIBUTION 
TO  POOL  FORMATION  IN  A  COASTAL 
STREAM  50  YEARS  AFTER  LOGGING, 

Oregon  State  Univ.,  Corvallis.   Dept.   of  Forest 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09364 


MACROINVERTEBRATE  COMMUNITIES 

AND  ENVIRONMENT  IN  A  SOUTHERN  AFRI- 
CAN MOUNTAIN  STREAM, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09367 


EFFECTS  OF  WINTER  FLOODS  ON  FISHES 
IN  THE  SIERRA  NEVADA, 


California  Univ.,  Berkeley.  Dept.  of  Forestry  and 
Resources  Management. 
D.  C.  Erman,  E.  D.  Andrews,  and  M.  Yoder- 
Williams. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  12,  p  2195-2200, 
December  1988.  3  fig,  1  tab,  29  ref,  append. 

Descriptors:  'Flood  damage,  'Stream  fisheries, 
•Fish,  'Bed-load  discharge,  'Snowpack,  'Popula- 
tion density,  Trout,  Sculpin,  Sierra  Nevada, 
Benthic  fauna,  Floods,  Biomass,  Water  depth. 

Winter  floods  in  the  Sierra  Nevada  mountains  kill 
age  0  class  brook  trout  (Salvelinus  fontinalis)  and 
Paiute  sculpin  (Cottus  beldingi)  because  bed-mate- 
rial transport  increases  greatly  when  high  flows 
are  constrained  by  snow  banks.  In  February  1982, 
dead  Paiute  sculpin  were  collected  while  sampling 
bedload  during  a  rain-on-snow  flood.  Population 
estimates  by  electrofishing  at  nine  permanent  sta- 
tions the  following  summer  showed  that  density 
(3586/ha)  and  biomass  (12.9  kg/ha)  of  Paiute  scul- 
pin were  lower  than  the  respective  means  (12,017/ 
ha  and  40.3  kg/ha)  obtained  during  previous  stud- 
ies from  1952  to  1961.  These  estimates  were  also 
below  those  obtained  in   1956,  after  the  largest 
winter  flood  from  1952  to  1961.  Brook  trout  fry 
were  also  less  abundant  in  1982  than  previously 
reported.  Maximum  flow  depth,  rather  than  dis- 
charge, were  the  likely  cause  of  fish  mortality. 
Winter   floods   are   severe   because   accumulated 
snowpack   increases  the   effective   height  of  the 
stream  bank  and  confines  most  or  all  of  a  rain-on- 
snow  flood  within  the  channel.  Shear  forces  on  the 
bed  increase  and  as  a  result  bed-material  transport 
increases  rapidly.   These  conditions  directly  kill 
many  benthic-living  fishes  such  as  the  Paiute  scul- 
pin or  buried  eggs  of  fall-spawning  fishes  such  as 
the  brook  trout  by  mechanical  grinding  or  crush- 
ing. The  impact  of  snow-constrained  floods  was 
not  uniform  along  Sagehen  Creek  due  to  patchi- 
ness  in  types  of  riparian  canopy.  The  relationship 
among   canopy   cover,   snow   accumulation,   and 
winter  floods  points  to  one  more  critical  role  that 
buffer  strips  may  play  in  ameliorating  effects  of 
timber  harvesting.  (Author's  abstract) 
W89-09368 


FUNCTIONAL  DESIGN  OF  A  SWIM  BASIN  IN 
THE  DETROIT  RIVER, 

Becker  (N.K.)  and  Associates  Ltd.,  Windsor  (On- 
tario). 

H.  R.  Patterson,  N.  K.  Becker,  and  J.  A. 
McCorquodale. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  6,  p  1006-1014,  December  1988.  8  fig, 
3  tab,  1  ref. 

Descriptors:  'Lake  Erie,  'Water  quality,  'Recrea- 
tion, 'Detroit  River,  'Swimming,  Breakwaters, 
Filtration,  Public  health,  Urban  areas. 

Many  urban  beaches  on  fresh  water  lakes  and 
rivers  face  closure  during  peak  summer  periods 
due  to  dangerous  concentrations  of  fecal  coliforms 
and  other  waterborne  contaminants.  One  such  ex- 
ample is  the  Lake  Erie  Metro  Park  which  is  locat- 
ed approximately  22  km  (14  miles)  downriver  of 
Detroit,  Michigan  and  Windsor,  Ontario  at  the 
mouth  of  the  Detroit  River.  A  functional  design 
was  developed  for  a  swim  basin  formed  by  cordon- 
ing off  an  area  of  the  Detroit  River  with  a  break- 
water. A  unique  feature  of  this  breakwater  is  its 
ability  to  filter  water  from  the  Detroit  River  to  the 
extent  required  for  safe  swimming  and  to  accomo- 
date approximately  1500  swimmers.  Extensive  hy- 
draulic model  studies  were  performed  to  research 
and  develop  a  functional  design  for  this  facility. 
The  methodology  used  to  develop  the  design  con- 
cepts for  this  swim  basin  as  well  as  the  results  of 
the  testing  program  are  described.  Based  on  the 
results  of  the  hydraulic  model  and  analytical  stud- 
ies, it  is  believed  that  this  type  of  swim  basin  is 
technically  feasible  and  that  facilities  of  this  type 
could  be  an  economical  method  for  restoring  rec- 
reational access  to  other  urban  freshwater  shore- 
lines that  would  otherwise  not  be  safe  for  swim- 
ming. (Miller-PTT) 
W89-09403 


Streamflow  and  Runoff— Group  2E 

CHARACTERISTICS   OF   SEDIMENT   LOADS 
IN  ONTARIO  STREAMS, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-09407 


DETERMINATION  OF  PHENYLALANINE  IN 
RD7ER  WATER  BY  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY, 

River  Dee  Joint  Organics  Lab.,  Huntingdon  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09430 


GEOMORPHIC  IMPACT  OF  THE  CATA- 
STROPHIC OCTOBER  1984  FLOOD  ON  THE 
PLANFORM  OF  SQUAMISH  RIVER,  SOUTH- 
WESTERN BRITISH  COLUMBIA, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Geography. 

E.  J.  Hickin,  and  H.  M.  Sichingabula. 

Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 

25,  No.  7,  p  1078-1087,  July  1988.  8  fig,  5  tab,  28 

ref. 

Descriptors:  'Channel  erosion,  'Channel  morphol- 
ogy, 'Geomorphology,  'Flood  plains,  'Flood 
damage,  'Erosion,  'Squamish  River,  Flood,  Chan- 
nel stability,  Channel  flow,  Unstable  channels, 
Braided  streams,  Meanders,  Aerial  photography. 

Small-format  aerial  photography  of  Squamish 
River  just  prior  to  and  immediately  following  the 
October  1984  flood  of  record  forms  the  basis  of  a 
quantitative  evaluation  of  floodplain  erosion  and 
construction  during  this  extreme  event.  Channel 
changes  in  1984  were  compared  with  those  deter- 
mined from  sequential  aerial  photography  at  vari- 
ous other  times  since  1947  and  associated  with  less 
extreme  flooding.  Depending  on  the  type  of  river 
planform,  the  degree  of  channel  change  during  the 
1984  flood  varied  from  a  relatively  minor  response 
to  a  major  reorganization  of  the  channel.  Despite 
its  large  size,  the  1984  flood  accomplished  little 
more  floodplain  modification  in  the  meandering 
and  transitional  semibraided  reaches  than  had  pre- 
vious smaller  floods  of  similar  duration.  In  general, 
greater  erosion  was  accomplished  here  by  relative- 
ly small  but  longer  duration  flood  events.  In  con- 
trast, in  the  braided  reach,  the  1984  flood  caused 
floodplain  erosion  and  major  reorganization  of  the 
channel  to  an  extent  previously  unrecorded,  appar- 
ently here  exceeding  a  threshold  for  channel  stabil- 
ity. For  all  reaches,  variation  in  floodplain  erosion 
among  sites  was  greater  than  at-site  variation  in 
erosion  related  to  flood  history.  (Author's  abstract) 
W89-09437 


ENERGY-BUDGET  SNOWMELT  MODEL  FOR 
THE  CANADIAN  PRAIRIES, 

Saskatchewan  Univ.,  Saskatoon.  Div.  of  Hydrolo- 
gy. 

For  primary  bibliographic  entry  see  Field  2C. 
W89-09439 


GROUNDWATER  STORAGE-STREAMFLOW 
RELATIONS  DURING  WINTER  IN  A  SUBARC- 
TIC WETLAND,  SASKATCHEWAN, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

J.  S.  Price,  and  J.  E.  FitzGibbon. 
Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
24,  No.  10,  p  2074-2081,  October  1987.  6  fig,  5  tab, 
22  ref. 

Descriptors:  'Surface-ground  water  relations, 
•Groundwater  storage,  'Wetlands,  'Seasonal  vari- 
ation, 'Fens,  'Bogs,  'Terrain  analysis,  'Water 
yield,  Seepage,  Groundwater  movement,  Stream- 
flow,  Ice  formation. 

Wetland  drainage  systems  are  shown  to  be  hydro- 
logically  active  during  winter.  Water  storage  in 
various  terrain  types  changed  over  the  winter  as  a 
result  of  intrabasin  transfers  between  terrain  types, 
primarily  from  outlying  mineral  terrains  to  central- 
ly located  groundwater  controlled  wetlands,  and 
due  to  winter  streamflow.  Mineral  terrain  and  bog 
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lost  97  and  25  mm  of  water,  respectively,  whereas 
fens  gained  28-51  mm.  A  water  balance  indicated 
that  mineral  terrain  yielded  almost  twice  as  much 
water  as  was  released  as  streamflow,  and  that 
much  of  this  excess  was  being  stored  in  the  fens 
where  groundwater  seepage  at  the  surface  resulted 
in  icings.  Bogs  had  little  ability  to  sustain  winter 
streamflow.  Diminishing  streamflow  in  early 
winter  coincided  with  freezing  of  the  surface 
layers  of  peat,  which  normally  transmit  most  of  the 
water.  However,  streamflow  was  maintained 
throughout  winter  by  water  transmitted  through 
the  fens.  (Author's  abstract) 
W89-09441 


UNIFICATION    OF    MUSKINGUM    DIFFER- 
ENCE SCHEMES, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09450 


CHECKING    FLOOD    FREQUENCY    CURVES 
USING  RAINFALL  DATA, 

Williamson  and  Schmid,  Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09451 


ANALYSIS  OF  STREAMFLOW  GENERATION 
FOLLOWING  DEFORESTATION  IN  SOUTH- 
WEST WESTERN  AUSTRALIA, 

Water  Authority  of  Western  Australia,  Perth.  Sur- 
face Water  Branch. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-09488 


COMPARATIVE  EVALUATION  OF  THE  ESTI- 
MATORS OF  THE  LOG  PEARSON  TYPE  (LP) 
3  DISTRIBUTION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

K.  Arora,  and  V.  P.  Singh. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 

p  19-37,  January  30,  1989.  8  tab,  22  ref,  append. 

Descriptors:  'Statistics,  *Flood  frequency,  •Math- 
ematical models,  *Monte  Carlo  method,  Error 
analysis,  Simulation  analysis,  Mathematical  studies. 

The  log  Pearson  type  3(LP3)  distribution,  recom- 
mended by  the  U.S.  Water  Resources  Council 
(USWRC)  in  1967,  and  subsequently  updated  in 
1975,  1977  and  1981  as  the  base  method  of  flood 
frequency  analysis  in  the  United  States,  has  been 
widely  used  in  many  parts  of  the  world.  However, 
the  estimation  procedure  for  the  LP3  distribution 
recommended  by  the  USWRC  has  been  shown  by 
many  investigators  to  perform  rather  poorly.  Sev- 
eral estimation  methods  for  the  LP3  distribution, 
some  quite  recent,  are  investigated.  The  perform- 
ance of  the  various  methods  is  compared  via 
Monte  Carlo  simulation  with  the  objective  of  iden- 
tifying the  most  robust  estimator  among  them.  It  is 
found  that  besides  the  USWRC  method,  the  meth- 
ods based  on  maximum  likelihood  and  entropy 
perform  poorly.  The  method  based  on  the  mo- 
ments in  real  space,  and  the  relatively  recent  so- 
called  method  of  mixed  moments  perform  marked- 
ly superior  to  other  methods  in  terms  of  both 
resistance  and  efficiency  of  estimation  or  robust- 
ness. Therefore,  the  USWRC  guidelines  are  in 
need  of  revision.  (Author's  abstract) 
W89-09489 


MAXIMUM  LIKELIHOOD  ESTIMATION  OF 
THE  PARAMETERS  AND  QUANTILES  OF 
THE  GENERAL  EXTREME-VALUE  DISTRI- 
BUTION FROM  CENSORED  SAMPLES, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

H.  H.  Phien,  and  T.  S.  E.  Fang. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 

p  139-155,  January  30,  1989.  3  tab,  24  ref,  append. 

Descriptors:  'Statistics,  'Mathematical  models, 
•Flood  frequency,  *Monte  Carlo  method,  Statisti- 
cal methods,  Maximum  probable  floods,  Flood 
forecasting. 

The  General  Extreme  Value  (GEV)  distribution 
has  become  increasingly  popular,  as  has  the  use  of 


historic  information,  in  flood  frequency  analysis 
during  recent  years.  Both  call  for  a  systematic 
investigation  of  the  properties  of  the  maximum 
likelihood  (ML)  estimators  obtained  from  censored 
samples.  In  this  study,  such  an  investigation  was 
made  for  the  type-1  censoring  believed  to  be  more 
frequently  encountered  in  practical  situations.  All 
the  mathematical  equations  needed  for  obtaining 
the  ML  estimators  of  the  parameters  and  the  quan- 
tiles  (represented  by  the  T-year  event)  were  de- 
rived and  Monte  Carlo  experiments  were  carried 
out  to  determine  their  sampling  properties.  It  was 
found  that  censoring  may  reduce  the  bias  of  the 
parameter  estimators  but  does  not  necessarily  in- 
crease the  variances.  It  was  also  found  that  the 
variances-covariances  of  the  parameter  estimators, 
and  hence  the  variance  of  the  T-year  event,  are 
better  approximated  by  using  the  observed  rather 
than  the  Fisher  information  matrix.  (Author's  ab- 
stract) 
W89-09495 


LEAF  LITTER  IN  TWO  SOUTHERN  TASMA- 
NIAN  CREEKS  AND  ITS  RELEVANCE  TO  PA- 
LAEOBOTANY, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09519 


FACTORS  REGULATING  CLADOCERAN  DY- 
NAMICS IN  A  VENEZUELAN  FLOODPLAIN 
LAKE, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09535 


EFFECTS  OF  DISCHARGE  OF  MUNICIPAL 
WASTE  ON  WATER  QUALITY  OF  THE 
LOWER  MISSISSIPPI  RIVER, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-09548 


RECORD  OF  EVENTS  AT  THE  ORANGE 
RIVER  MOUTH  DURING  THE  MARCH  1988 
FLOOD, 

National  Research  Inst,  for  Oceanology,  Stellen- 

bosch  (South  Africa). 

D.  H.  Swart,  P.  D.  Morant,  J.  P.  Moller,  J.  B. 

Crowley,  and  A.  De  Wet. 

South  African  Journal  of  Science  SAJSAR,  Vol. 

84,  No.  11,  p  881-889,  November/December  1988. 

14  fig,  7  ref. 

Descriptors:  'Estuaries,  'Floods,  'Flood  data, 
•Flood  flow,  *Flood  hydrographs,  Ecological  ef- 
fects.  Monitoring,   Orange   River,   South   Africa. 

During  late  February  and  March  1988,  the  Orange 
Free  State  experienced  severe  flooding  as  a  result 
of  heavy  rainfall.  Extensive  damage  was  caused 
along  the  entire  lower  reaches  of  the  Orange  River 
from  Douglas  to  the  sea.  During  the  approximately 
one  week  that  the  flood  wave  was  moving  down 
the  Orange  River,  preparations  were  made  by  the 
CSIR  to  monitor  the  events  taking  place  at  the 
mouth  of  the  river.  Two  estimates  of  the  flood 
hydrograph  at  the  mouth  of  the  river  were  ob- 
tained. The  best  estimate  of  the  flood  peak  is  7,800 
cu  m/s.  The  runoff  from  this  flood  was  calculated 
to  have  been  15.65  times  10  to  the  ninth  power  cu 
m.  On  this  basis,  the  March  1988  flood  has  a  return 
period  of  >  200  yr.  The  flood  is  a  normal  natural 
event  to  much  of  the  estuarine  biota.  In  time,  both 
the  sandbanks  and  mudbanks  will  be  recolonized 
by  plants  and  animals.  (Sand-PTT) 
W89-09603 


SIMULATION  OF  RIVER  FLOW, 

University   of  the   Witwatersrand,   Johannesburg 
(South    Africa).    Water    Systems    Research    Pro- 
gramme. 
D.  Stephenson. 

South  African  Journal  of  Science  SAJSAR,  Vol. 
84,  No.  11,  p  870-871,  November/December  1988. 
2  fig,  6  ref. 


Descriptors:  •Streamflow  forecasting,  'Model 
studies,  'Reservoir  design,  'Rainfall  rate,  'Surface 
runoff,  'River  flow,  'Simulation,  'Mathematical 
models,  'Computer  models,  Reservoir  operation, 
Reservoir  capacity,  Water  resources  development, 
Planning,  Catchment  areas,  Soil  types,  Infiltration, 
Streamflow,  South  Africa. 

In  South  Africa,  the  monthly  or  even  daily  rainfall 
records  are  still  not  detailed  enough  to  enable 
runoff  to  be  simulated  using  a  physical  law.  Instan- 
taneous rainfall  rates  are  required  in  order  to  esti- 
mate infiltration  and  surface  runoff,  because  the 
biggest  runoffs  follow  short,  intense  storms.  There 
are  general  types  of  models  that  can  be  used  to 
generate  runoff,  using  monthly  rainfall  records  for 
instance.  Catchment  models  are  available  for  gen- 
erating river  flow  behavior  from  rainfall  records. 
Such  models  cannot  be  based  on  physical  laws 
because  the  complete  data  are  not  available  to 
enable  the  physical  infiltration  and  runoff  processes 
to  be  simulated  correctly.  Instead,  such  models 
incorporate  factors  to  account  for  surface  cover 
such  as  vegetation,  soil  type  and  catchment  size, 
but  the  relationships  between  stream  flow  and  rain- 
fall are  essentially  equations  of  the  curve-fitting 
type.  Models  of  the  even  more  empirical  type, 
without  any  attempt  to  account  for  the  catchment 
surface  configuration,  can  also  be  used  and  are 
equations  of  the  purely  mathematical  regression 
type.  Streamflow  behavior  based  on  monthly  or 
other  records  can  also  be  generated  using  limited 
statistical  properties  abstracted  from  the  region  or 
as  observed  at  a  specific  site,  to  generate  a  synthet- 
ic type  of  record.  These  models  produce  a  record 
of  adequate  length  to  reproduce  all  possible  combi- 
nations of  flows  into  a  reservoir.  The  planner  may 
study  the  fluctuations  in  water  level  using  a  com- 
puter model  and  passing  the  simulated  river  flow 
through  the  reservoir.  Evaporation  and  drawoff  as 
well  as  spill  are  accounted  for,  and  the  planner  can 
come  up  with  a  risk  of  failure  for  any  selected 
design.  (Sand-PTT) 
W89-09605 


INFLUENCE  OF  HABITAT  STRUCTURE  ON 
FISH  ASSEMBLAGE  COMPOSITION  IN 
SOUTHEASTERN  BLACKWATER  STREAMS, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09621 


LATERAL  MOVEMENT  AND  USE  OF  FLOOD- 
PLAIN  HABITAT  BY  FISHES  OF  THE  KAN- 
KAKEE RIVER,  ILLINOIS, 

Illinois     Natural     History     Survey,     Champaign. 

Aquatic  Biology  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09622 


ALTITUDINAL  RANGE  AND  HABITAT  OF 
TRICLADS  IN  STREAMS  OF  THE  LAKE 
TAHOE  BASIN, 

Castleton  State  Coll.,  VT.  Dept.  of  Natural  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09623 


WATER  TURBIDITY  AND  PERPENDICULAR 
VEGETATION  INDICES  FOR  PADDY  RICE 
FLOOD  DAMAGE  ANALYSES, 

National   Inst,   of  Agro-Environmental   Sciences, 
Kannondai  (Japan).  Remote  Sensing  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-09635 


SECONDARY   FLOW   IN   MILDLY   SINUOUS 
CHANNEL, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

H.  Johannesson,  and  G.  Parker. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  115,  No.  3,  p  289-308,  March  1989. 

7  fig,  3  tab,  18  ref.  NSF  grants  MSM-831 1721-02, 

INT-8412678. 
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WATER  CYCLE— Field  2 


Descriptors:  ♦Meanders,  *Channel  How,  *River 
beds,  'Channel  morphology,  'Mathematical  analy- 
sis, Flow,  Channels,  Convection,  Hydraulic 
models,  Meanders,  Sinuous  flow. 

A  theoretical  model  for  the  calculation  of  second- 
ary flow  in  mildly  sinuous  channels  was  devel- 
oped. The  analysis  is  based  upon,  but  is  more 
rigorous  than,  that  of  Ikeda  and  Nishimura.  Down- 
stream convective  acceleration  of  the  secondary 
flow  is  shown  to  give  rise  to  a  phase  lag  between 
the  secondary  flow  and  channel  centerline  curva- 
ture, and  also  to  suppress  the  magnitude  of  the 
flow.  The  results  of  the  analysis  vindicate  the 
approximate  procedure  of  Ikeda  and  Nishimura. 
The  analysis  of  Kitanidis  and  Kennedy  appears  to 
considerably  overpredict  the  shift  of  the  secondary 
flow.  The  analysis  indicates  that  although  the  pre- 
dicted lag  must  be  accounted  for  in  the  simulation 
of  the  flow  field  and  the  bed  topography  in  many 
experiments,  it  can  be  neglected  without  making  a 
large  error  for  most  natural  meandering  rivers. 
The  theory  predicts  much  higher  values  in  many 
experimental  channels,  in  agreement  with  data. 
The  reason  for  this  is  that  a  scaled  dimensionless 
meander  wave  number  r,  found  to  be  order-one  in 
natural  channels,  is  an  order  of  magnitude  higher 
in  many  laboratory  meandering  flumes.  (Dona- 
PTT) 
W89-0964O 


WIDTH    OF    STRAIGHT    ALLUVIAL    CHAN- 
NELS, 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09641 


FORM  RESISTANCE  IN  GRAVEL  CHANNELS 
WITH  MOBILE  BEDS, 

North  Canterbury  Catchment  Board,  Chnstchurch 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-09643 


CALCULATION  OF  BED  VARIATION  IN  AL- 
LUVIAL CHANNELS, 

Civil  Engineering  Research  Inst.,  Sapporo  (Japan). 
For  primary  bibliographic  entry  see  Field  2J. 
W89-09645 


MOMENTS  AND  CUMULANTS  OF  LINEAR- 
IZED ST.  VENANT  EQUATION, 

Polish   Academy  of  Sciences,   Warsaw.   Inst,   of 

Geophysics. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09665 


APPLICATION  OF  HYDROLOGIC  MODELS 
FOR  FLOOD  FORECASTING  AND  FLOOD 
CONTROL  IN  INDIA  AND  BANGLADESH, 

Dansk  Hydraulisk  Inst.,  Hoersholm. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-09666 

VARIATIONS  IN  TIME  AND  SPACE  OF  SOME 
PHYSICAL  AND  CHEMICAL  VARIABLES  IN 
THE  BERNESGA  RIVER  (LEON,  SPAIN), 

Leon  Univ.  (Spain).  Dept.  de  Ecologia. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09668 


ECOLOGY  OF  RIBEIRA  DE  IGUAPE  RIVER: 
IONIC  CONTENT  AND  CHLOROPHYLL  A. 
(ECOLOGIA  DO  RIO  RIBEIRA  DE  IGUAPE:  I 
CONTEUDO  IONICO  E  CLOROFILA  A.), 
Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 
nologia. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09676 

BIOMASS  REGULATION  OF  MICRO- 
BENTHIC  ALGAE  IN  DANISH  LOWLAND 
STREAMS, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 


W89-09702 

MORPHOLOGICAL  ADAPTATION  OF  SHAPE 
TO  FLOW:  MICROCURRENTS  AROUND 
LOTIC  MACROINVERTEBRATES  WITH 
KNOWN  REYNOLDS  NUMBERS  AT  QUASI- 
NATURAL  FLOW  CONDITIONS, 
Karlsruhe  Univ.  (Germany,  F.R.).  Zoologisches 
Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09704 

HYDROBIOLOGICAL  CHANGES  DURING  A 
TEN-YEAR      PERIOD      IN      A      HIGHLAND 
STREAM     IN     HUNGARY     (HYDROBIOLO- 
GISCHE  ZUSTANDSANDERUNG   WAHREND 
EINES  JAHRZEHNTES  IN  EINE  MITTELGE- 
BIRGSBACH  IN  UNGARN), 
Botanikai  Kutatointezete,  Vacratot  (Hungary). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09713 

PROTOZOANS  IN  TWO  SOUTHEASTERN 
BLACKWATER  RIVERS  AND  THEIR  IMPOR- 
TANCE TO  TROPHIC  TRANSFER, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09742 


Streamflow  and  Runoff— Group  2E 

Descriptors:  'Nitrogen  compounds,  'Surface 
runoff,  'Small  watersheds,  Japan,  Nitrates,  Ni- 
trites, Forest  watersheds,  Runoff,  Precipitation, 
Tama  Hill. 

Budgets  of  nitrogen  compounds  were  estimated  at 
the  small  watershed  (Hs-1)  of  Tama  Hill,  by  deter- 
mining the  nitrogen  content  in  precipitation  (rain 
in  the  open  plot,  throughfall  and  stemflow)  and 
surface  runoff  water  during  the  period  May-Sep- 
tember 1982.  The  runoff  coefficient  of  water  (ratio 
of  the  amount  of  surface  runoff  water  to  that  of 
precipitation)  was  63%.  Input  of  nitrogen  by 
throughfall  and  stemflow  was  1.6-2.4  times  larger 
than  that  by  rainfall  in  the  open  plot.  Runoff 
coefficients  of  NH4-N  and  N03-N  were  3%  and 
480%  respectively.  Assuming  that  NH4-N  in  rain 
water  is  oxidized  to  N03-N  in  soil  and  eluted  to 
surface  runoff  water,  runoff  percentage  of  N03-N 
becomes  270%.  The  average  runoff  coefficient  of 
nitrogen  over  five  years  was  180%.  At  the  experi- 
mental watershed  of  Tama  Hill,  the  nitrogen 
output  by  surface  runoff  water  was  larger  than  the 
input  by  precipitation,  suggesting  that  the  water- 
shed is  not  a  stable,  or  climax,  forest  ecosystem. 
(Author's  abstract) 
W89-09776 


SPATIAL  DISTRIBUTION  OF  LARVAL 
FISHES  ABOUT  THE  MISSISSIPPI  RIVER 
PLUME, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-09743 

KEY  CAUSE  OF  FLOOD-WATERLOGGING  OF 
HUAIHE  RIVER  MIDSTREAM  (IN  CHINESE), 

Academia  Sinica,  Beijing  (China).  Inst,  of  Remote 

Sensing  Application. 

J.  Pu. 

Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No.  1, 

p  27-34,  January  1988.  4  fig,  1  tab,  2  ref.  English 

summary. 

Descriptors:  'Flood  discharge,  'Flooding,  'Flood 
control,  'China,  'Huaihe  River,  Flood  frequency, 
Hongze  Lake,  Water  level,  Water  management. 

The  formation  of  Hongze  Lake  and  the  physico- 
geographical  condition  of  Huaihe  River  midstream 
are  described.  Midstream  in  the  Huaihe  River  is 
the  area  most  prone  to  flood  waterlogging.  Be- 
cause of  the  expansion  of  Hongze  Lake,  the  raising 
of  stage,  and  the  difficulty  is  releasing  the  water  of 
the  Huaihe  River,  the  frequency  of  flood  waterlog- 
ging increased  from  13%  in  the  15th  century  to 
35%  in  the  18th  century.  It  took  95  days  for  the 
flood  water  at  the  Bangbu  station,  in  August  1975, 
to  return  to  normal,  greatly  aggravating  the  disas- 
ter. Enlarging  the  drain  channel  of  Hongze  Lake  is 
strongly  suggested  to  reduce  the  water  level  of  the 
lake.  (Lantz-PTT) 
W89-09760 


RESULTS    OF    CHEMICAL    ANALYSES    OF 

WATERS    IN    THE    JEVISOVKA    AND    FRY- 

SAVKA    RIVERS    (VYSLEDKY    SLEDOVANI 

CHEMICKEHO    SLOZENI    VODY    V    RECE 

JEVISOVCE  A  FRYSAVCE), 

Vysoka  Skola  Zemedelska,  Brno  (Czechoslovakia). 

Katedra  Rybarstvi  a  Ochrany  Biosfery. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09764 


BEHAVIOUR   OF   NITROGEN   COMPOUNDS 
IN  SURFACE  RUNOFF  WATER   AT  SMALL 
WATERSHED    OF    TAMA    HILL    (IN    JAPA- 
NESE), ,      , 
Tokyo    Univ.    of   Agriculture    and    Technology 
(Japan).  Faculty  of  Agriculture. 
N.  Ogura,  A.  Ishino,  K.  Nagai,  and  I.  Tange. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 
No.  1,  p  17-26,  January  1986.  3  fig,  10  tab,  10  ref, 
append.  English  summary. 


DIATOM  VEGETATION  OF  THE  LESS  POL- 
LUTED RIVER,  THE  U-KAWA  RIVER,  KYOTO 
PREFECTURE  (IN  JAPANESE), 

Kinki  Univ.  Medical  Association,  Osaka  (Japan). 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09779 


CHANGE  OF  EPILITHIC  DIATOM  ASSEM- 
BLAGES ON  THE  RD/ER  BED  OF  THE  RIVER 
KAKEHASHI-GAWA  IN  ISHIKAWA  PREFEC- 
TURE CAUSED  BY  THE  CONSTRUCTION  OF 
AKAZE  DAM  (IN  JAPANESE), 
Komatsu  Meiho  High  School,  Kanazawa  (Japan). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09784 


EFFECT  OF  MELTING  AT  THE  SNOW- 
GROUND  INTERFACE  ON  THE  RUNOFF 
DURING  WINTER, 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 

Temperature  Science. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-09790 

CLASSIFICATION    OF    RIVER    WATERS    IN 
DIFFERENT  PARENT  ROCKS  FROM  THEIR 
CHEMICAL  COMPOSITIONS -IN  THE  WEST- 
ERN  PART   OF  THE   SHIMOINA   AREA   IN 
NAGANO  PREFECTURE--(IN  JAPANESE), 
Iidanishi  Junior  High  School  (Japan). 
For  primary  bibliographic  entry  see  Field  2K. 
W89-09793 

FIELD  STUDY  ON  RTVER-INDUCED  CUR- 
RENTS-AN  INTERMOUNTAIN  LAKE,  LAKE 
OKOTANPE,  HOKKAIDO, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09803 


ECOLOGICAL   PROFILE   OF  THE   SHOALS, 
CHONDROSTOMA  NASUS  (OSTEICHTHYES, 
CYPRINIDAE)     IN     THE     FRENCH     UPPER 
RHONE:     STRUCTURE     OF     HABITAT     BY 
SEASON  AND  LOCATION  (PROFIL  ECOLO- 
GIQUE  DU  HOTU,  CHONDROSTOMA  NASUS 
(OSTEICHTYEN,      CYPRINIDE)      DANS      LE 
HAUT-RHONE       FRANCAIS:       STRUCTURE 
D'HABITAT  PONCTUEL  ET  STATIONNEL), 
Lyon-1   Univ.,   Villeurbanne  (France).   Dept.   de 
Biologie  Animale  et  Ecologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09810 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

DAM     BREAK     ANALYSIS     ON     A     RIVER 
SYSTEM, 

Concordia     Univ.,     Loyola     Campus,     Montreal 

(Quebec). 

For  primary  bibliographic  entry  see  Field  8A. 

W89-09843 


HYDROBIOLOGICAL  STUDIES  OF  SURFACE 
WATERS  IN  ANTWERP:  2.  THE  WATER  OF 
THE  MOAT  OF  FORT  MERKSEM  (HYDRO- 
BIOLOGISCH  ONDERZOEK  VAN  OPPERV- 
LAKTEWATERS  IN  ANTWERPEN:  2.  HET 
VESTINGWATER  VAN  HET  FORT  VAN 
MERKSEM), 

Rijksuniversitair    Centrum    te    Antwerpen    (Bel- 
gium). Laboratorium  voor  Algemene  Biologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09874 


SIZE-SELECTIVE    ENTRAINMENT    OF    BED 
LOAD  IN  GRAVEL  BED  STREAMS, 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 

Science. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-09886 


INFLUENCE  OF  SAND  ON  HYDRAULICS 
AND  GRAVEL  TRANSPORT  IN  A  BRAIDED 
GRAVEL  BED  RIVER, 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 

Science. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-09887 


ACCOUNTING  FOR  INTRACELL  FLOW  IN 
MODELS  WITH  EMPHASIS  ON  WATER 
TABLE  RECHARGE  AND  STREAM-AQUIFER 
INTERACTION:  I.  PROBLEMS  AND  CON- 
CEPTS, 

Geological  Survey,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-09890 


ACCOUNTING  FOR  INTRACELL  FLOW  IN 
MODELS  WITH  EMPHASIS  ON  WATER 
TABLE  RECHARGE  AND  STREAM-AQUIFER 
INTERACTION:  II.  A  PROCEDURE, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09891 


CHANNEL  DYNAMICS  MODEL  FOR  REAL- 
TIME FLOOD  FORECASTING, 

Geological  Survey,  Nashville,  TN. 

A.  B.  Hoos,  A.  D.  Koussis,  and  G.  O.  Beale. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  4,  p  691-705,  April  1989.  9  fig,  2  tab,  42  ref, 

append. 

Descriptors:  •Routing,  'Flood  routing,  'Streams, 
•Flood  forecasting,  'Streamflow,  'Model  studies, 
ASPIRE  model,  Mathematical  models,  Channels, 
Forecasting,  Flow  discharge,  Flood  discharge, 
Muskingum  routing  scheme,  Cumberland  River, 
Kentucky. 

ASPIRE  (alternative  system  predictor  in  real 
time),  a  new  channel  dynamics  scheme  designed 
for  real-time  river  flow  forecasting,  was  compared 
with  the  Muskingum  routing  scheme  in  field  tests. 
Tests  were  conducted  in  the  Cumberland  River 
basin,  Kentucky-Tennessee.  ASPIRE  is  a  storage 
routing  model  that  limits  the  influence  of  catch- 
ment model  forecast  errors  to  the  downstream 
station  closest  to  the  catchment.  ASPIRE  proved 
more  accurate  in  forecasting,  probably  because 
discharge  observations  are  used  to  a  maximum 
advantage  and  routing  reaches  (and  model  errors 
in  each  reach)  are  uncoupled.  Use  of  a  Kalman 
filter  with  ASPIRE  did  not  improve  forecast  accu- 
racy relative  to  a  deterministic  updating  proce- 
dure. (Cassar-PTT) 
W89-09893 


FRACTAL    DIMENSION    OF    STREAM    NET- 
WORKS, 


Genoa  Univ.  (Italy).  Inst,  of  Hydraulics. 

P.  La  Barbera,  and  R.  Rosso. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  4,  p  735-741,  April  1989.  5  fig,  40  ref.  National 

Research  Council  Grant  87.00922.42. 

Descriptors:  'Hortons  law,  •Streams,  'Geomor- 
phology,  'Networks,  'Stream  order,  'Fractal  di- 
mension, Hydrology,  Mathematical  studies,  Chan- 
nels, Drainage  patterns,  Networks,  Arno  River, 
Italy. 

For  an  ordered  drainage  system,  the  fractal  dimen- 
sion was  derived  from  Horton's  laws  of  stream 
number  and  stream  lengths,  resulting  in  a  simple 
function  of  bifurcation  and  stream  length  ratios  of 
the  drainage  system.  Theoretically,  the  fractal  di- 
mension would  be  estimated  to  vary  from  1  to  2, 
the  latter  value  descending  from  the  modal  values 
of  Horton's  order  ratios  for  topological  random- 
ness. However,  the  analysis  of  a  large  sample  of 
field  data  showed  that  the  typical  fractal  dimension 
of  river  networks  lay  between  1.5  and  2,  with  an 
average  of  1.6  to  1.7.  (Cassar-PTT) 
W89-09897 


AUTOMATICALLY  DERIVED  CATCHMENT 
BOUNDARIES  AND  CHANNEL  NETWORKS 
AND  THEIR  HYDROLOGICAL  APPLICA- 
TIONS, 

Institute  of  Hydrology,  Wallingford  (England). 
D.  G.  Morris,  and  R.  G.  Heerdegen. 
Geomorphology,  Vol.  1,  No.  2,  p  131-141,  March 
1988.  8  fig,  2  tab,  20  ref. 

Descriptors:  'Rivers,  'Channels,  'Networks, 
•Stream  order,  'Drainage  patterns,  'Catchment 
areas,  'Geomorphology,  'Mathematical  models, 
Boundaries,  Algorithms,  Hydrologic  models, 
Model  studies,  Digital  terrain  model,  Mapping, 
Contours,  Automation. 

A  method  of  generating  drainage  networks  and 
catchment  boundaries  from  gridded  ground  eleva- 
tion data  (a  digital  terrain  model)  includes  an  algo- 
rithm for  coping  with  localized  low  points  in  the 
data.  Two  objective  ways  of  comparing  the  con- 
ventionally mapped  with  the  automatically  gener- 
ated drainage  network  are  given.  One  is  a  topologi- 
cal grid,  related  to  drainage  direction;  the  other  is 
a  catchment  area.  Algorithms  derive  a  catchment 
boundary  and  channel  network  for  any  point 
whose  catchment  is  contained  on  the  gridded  area. 
The  density  of  the  channel  network  depends  on  the 
value  of  catchment  area  deemed  necessary  for  a 
stream  to  exist.  A  value  of  0.16  sq  km  gives  rise  to 
a  network  with  similar  drainage  density  and  drain- 
age order  distribution  to  that  of  the  source  map  for 
the  pilot  area,  undulating  moorland  just  south  of 
the  English-Scottish  border.  (Cassar-PTT) 
W89-09908 


IMPACT  OF  THE  PARANGANA  DAM  ON  THE 
RIVER  MERSEY,  TASMANIA, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6G. 
W89-09910 


SEDIMENT  YIELD  AND  SPURIOUS  CORRE- 
LATION: TOWARD  A  BETTER  PORTRAYAL 
OF  THE  ANNUAL  SUSPENDED-SEDIMENT 
LOAD  OF  RIVERS, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-09911 


LIGNIN  DEGRADATION  AND  HUMUS  FOR- 
MATION IN  ALLUVIAL  SOILS  AND  SEDI- 
MENTS, 

Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09968 


INSECT   EMERGENCE    IN    A    STRETCH    OF 
THE  PO  RIVER  (ITALY), 

Milan  Univ.  (Italy).  Sezione  di  Ecologia. 


For  primary  bibliographic  entry  see  Field  2H. 
W89-09977 


FACTORS  INFLUENCING  THE  ABUNDANCE 
OF  TRICHOPTERA  IN  HARTLEY  CREEK,  A 
BROWNWATER  STREAM  IN  NORTHEAST- 
ERN ALBERTA,  CANADA, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09979 


EFFECTS  OF  SEASONAL  AND  HYDROLOGI- 
CAL INFLUENCES  ON  THE  MACROINVER- 
TEBRATES  OF  THE  RHONE  RIVER,  FRANCE: 
1.  METHODOLOGICAL  ASPECTS, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09980 


SOLUBLE  HUMIC  SUBSTANCES  FROM  THE 
AFFLUENTS  OF  CHASCOMUS  POND  (AR- 
GENTINA), 

Universidad   Nacional   de   La   Plata   (Argentina). 

Inst,  de  Limnologia. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09981 


VERTICAL  DISTRIBUTION  OF  BENTHIC  IN- 
VERTEBRATES IN  THE  BED  OF  THE  THOM- 
SON RIVER,  VICTORIA, 

Museum  of  Victoria,  Abbotsford  (Australia). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09985 


JOINT  USE  OF  THE  HEC-2  MODEL  AND  A 
PHYSICAL  MODEL  FOR  FLOODLINE  DE- 
LINEATION UPSTREAM  OF  A  BRIDGE, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

P.  Wisner,  R.  Townsend,  J.  Sabourin,  and  D. 
Leitch. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  1,  p  1-7,  February  1989.  9  fig,  1  tab,  6 
ref. 

Descriptors:  'Flood  profiles,  'Backwater, 
•Bridges,  'Hydraulics,  'Mathematical  models, 
Simulation,  North  Thames  River,  Ontario. 

The  findings  are  reported  of  a  physical  model 
study  of  backwaters  generated  in  the  vicinity  of  "- 
the  Queen  Street  bridge  crossing  of  the  North 
Thames  River  in  the  town  of  St.  Marys,  Ontario. 
Differences  in  water  surface  elevations  measured 
on  the  physical  model  across  a  particular  section 
were  found  to  vary  with  the  discharge.  By  com- 
parison, HEC-2  is  one-dimensional  and  therefore 
only  mean  water  levels  from  the  model  were  used 
when  determining  the  contraction  and  expansion 
coefficients  of  the  bridge.  The  calibration  was 
done  for  a  5-year  flood,  at  which  point  damage 
starts  to  occur.  Certain  limitations  of  the  HEC-2 
model,  in  regards  to  bridge  hydraulics,  are  identi- 
fied. The  physical  model  is  also  used  to  compare 
several  flood  protection  alternatives  for  the  town, 
for  both  the  100-and  500-year  flows.  Floodline 
delineation  was  based  on  both  physical  model  and 
HEC-2  simulations.  The  former  were  adopted  for 
the  reach  simulated  by  the  physical  model,  with 
the  latter  being  employed  for  the  reaches  upstream 
of  the  physically  modelled  reach.  (Sand-PTT) 
W89-09998 


TRANSPORT  OF  SOME  CHLORINATED  CON- 
TAMINANTS BY  THE  WATER,  SUSPENDED 
SEDIMENTS,  AND  BED  SEDIMENTS  IN  THE 
ST.  CLAIR  AND  DETROIT  RIVERS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10018 


SOME  IMPACTS  OF  HUMAN  ACnvnTES  ON 
TROUT,  SALMO  TRUTTA,  POPULATIONS, 

Freshwater    Biological    Association,    Windermere 
(England). 
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For  primary  bibliographic  entry  see  Field  4C. 
W89- 10023 

PRODUCTION  RATE  OF  EICHHORMA 
CRASSIPES  (MART.)  SOLMS  IN  RIVER 
GANGA  WATER, 

Burdwan  Univ.  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-10O31 

WEST  BRANCH  SUSQUEHANNA  RIVER  SUB- 
BASIN:  LOW  FLOW  MANAGEMENT  FRAME- 
WORK PLAN 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  4A. 
W89- 10205 


RECONNAISSANCE  REPORT  FOR  SECTION 
205  FLOOD  CONTROL:  EAST  BRANCH  OF 
THE  SOUTH  BRANCH  OF  THE  KJSHWAU- 
KEE  RIVER,  DE  KALB  COUNTY,  UXINOIS. 

Army  Engineer  District,  Rock  Island,  IL. 
For  primary  bibliographic  entry  see  Field  4A. 
W89- 10249 

PREDICTED  IMPACTS  TO  THE  GROUND- 
WATER AND  COLUMBIA  RIVER  FROM  AM- 
MONIATED  WATER  DISCHARGES  TO  THE 
216-A-36B  CRIB, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10297 

STORM  WATER  MANAGEMENT  MODEL, 
VERSION  4.  PART  A:  USER'S  MANUAL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-10303 

MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  II: 
QUALITY  ASSURANCE  PLAN, 

International  Science  and  Technology,  Inc., 
Reston  VA 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 10392 

GEOHYDROLOGY  OF  THE  FURNACE  CREEK 
BASIN  AND  VICINITY,  BERKS,  LANCASTER, 
AND  LEBANON  COUNTIES,  PENNSYLVA- 
NIA 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-10409 

WATER  RESOURCES  APPRAISAL  OF  THE 
MOUNT  SHASTA  AREA  IN  NORTHERN  CALI- 
FORNIA, 1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  C.  Blodgett,  K.  R.  Poeschel,  and  J.  L.  Thornton. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $11.00,  microfiche  $4.75.  USGS  Water-Re- 
sources Investigations  Report  87-4239,  1988.  46p, 
1 1  fig,  1  pi,  8  tab,  24  ref. 

Descriptors:  'Hydrologic  data,  *Water  resources 
data,  'Volcanoes,  'California,  'Mount  Shasta, 
Data  collections,  Water  supply,  Spring  water,  Sur- 
face water,  Groundwater,  Water  quality,  Glaciers, 
Glacial  streams. 

Present  Mount  Shasta,  California,  area  hydrologic 
characteristics  were  documented  to  compare 
future  changes  due  to  land  use  or  volcanic  activity. 
Lower  flanks  of  Mount  Shasta  consist  of  broad 
aprons  of  pyroclastic-flow,  debris  flow,  and  fluvial 
deposits,  with  incised  channels  on  upper  parts  of 
the  mountain.  Data  include  glacial  areas  and  vol- 
umes, streamflow,  sediment  concentrations,  tem- 
perature, and  water  chemistry  of  groundwater  and 


springs.  Many  springs  issue  from  fractures  in  lava 
and  lava  tubes  around  Mount  Shasta  and  serve  as 
sources  of  water  for  nearby  towns.  Groundwater 
levels  fluctuate  as  much  as  27  ft.  Water  sampled 
from  wells  meets  U.S.  Environmental  Protection 
Agency  drinking  water  standards.  Streamflow  is 
affected  by  snowfield  and  glacial  melt  and  precipi- 
tation, with  some  streams  showing  diurnal  vari- 
ations related  to  daily  air  temperature  changes. 
Only  four  streams  have  sufficient  streamflow  to 
travel  more  than  about  6  mi  from  the  summit; 
differences  in  low  flows  are  attributed  to  ground- 
water stored  in  materials  that  compose  the  moun- 
tain and  alluvial  fans  and  the  rain  shadow  effect  on 
precipitation  in  northwest  areas  of  the  mountain. 
Most  streamflow  is  ephemeral  and  percolates  into 
channel  beds  on  alluvial  fans.  (USGS) 
W89-10435 

BIBLIOGRAPHY  OF  REPORTS  ON  THE  HY- 
DROLOGY OF  OKLAHOMA  PREPARED  BY 
THE  U.S.  GEOLOGICAL  SURVEY  AND  COOP- 
ERATING AGENCIES,  1901-88, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field   IOC. 

W89-10438 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  COMPACT,  ARKANSAS-OKLAHOMA, 
1988  WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-10440 

EFFECTS  OF  FLOOD  CONTROLS  PROPOSED 
FOR  WEST  BRANCH  BRANDYWINE  CREEK, 
CHESTER  COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-10456 

EFFECTS  OF  URBANIZATION  ON  STORM- 
RUNOFF  VOLUME  AND  PEAK  DISCHARGE 
OF  VALLEY  CREEK,  EASTERN  CHESTER 
COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-10457 


LOW-FLOW  ROUTING  IN  THE  LEHIGH  AND 
DELAWARE  RTVERS,  PENNSYLVANIA, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 
H.  N.  Flippo. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  85-4331, 
1988.  30p,  9  fig,  12  tab,  4  ref. 

Descriptors:  'Low  flow,  'Model  studies,  'Reser- 
voir operation,  'Pennsylvania,  'Flood  routing, 
•Routing,  'Lehigh  River,  'Delaware  River,  Flow 
characteristics,  Regulated  flow. 

Flow  routing  studies  were  made  to  evaluate  the 
response  of  the  Lehigh  and  Delaware  Rivers  to 
low-flow  augmentative  releases  from  two  reser- 
voirs-Francis E.  Water  Reservoir  and  Beltzville 
Lake-in  the  Lehigh  River  basin.  Unit-response 
models  that  use  diffusion-analogy  methods  were 
used  to  route  hypothetical  augmentative  releases. 
The  models  were  adequate  for  simulating  the  hy- 
drographic  response  of  the  rivers  to  such  releases 
at  eight  sites.  Travel  time  of  flow  pulses  on  the 
Lehigh  River  were  determined  from  hydrographic 
records  collected  at  existing  and  temporary  gages. 
Relationships  are  presented  for  estimating  the 
travel  time  of  flow  pulses  in  the  reaches  from 
Francis  E.  Walter  and  Beltzville  Dams  to  Glendon 
on  the  Lehigh  River.  (USGS) 
W89-10458 
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WATER  CYCLE— Field  2 
Streamflow  and  Runoff— Group  2E 

SEDIMENT  LOADS,  DISCHARGES,  AND 
YIELDS  IN  THE  EAST  BRANCH  MAHONING 
CREEK  BASIN,  CLEARFIELD  AND  JEFFER- 
SON COUNTIES,  PENNSYLVANIA,  JUNE  1979 
THROUGH  SEPTEMBER  1981, 
Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-10459 


CHARACTERISTICS  AND  TRENDS  OF 
STREAMFLOW  AND  DISSOLVED  SOLIDS  IN 
THE  UPPER  COLORADO  RIVER  BASIN,  ARI- 
ZONA, COLORADO,  NEW  MEXICO,  UTAH, 
AND  WYOMING, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10466 

FLOODS  OF  MARCH  1982  IN  INDIANA, 
OHIO,  MICHIGAN,  AND  ILLINOIS, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

D.  R.  Glatfelter,  and  E.  H.  Chin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1467,  1988.  36p,  30  fig,  3  tab,  8 
ref. 

Descriptors:  'Indiana,  'Michigan,  'Ohio,  'Snow- 
melt,  Flood  frequency,  Flood  hydrographs,  Flood 
peak,   Regional   floods,   Streams,   Surface   runoff. 

Rapid  melting  of  a  snowpack  containing  up  to  6  in 
of  water  equivalent  that  coincided  with  moderate 
rainfall  caused  major  flooding  in  March  1982  in 
northern  Indiana,  southern  Michigan,  Northwest- 
ern Ohio,  and  northeastern  Illinois.  The  floods 
resulted  in  the  loss  of  at  least  six  lives,  caused 
millions  of  dollars  in  property  damage,  and  forced 
the  evacuation  of  more  than  15,000  people.  Peak 
discharges  in  March  1982  at  several  gaging  stations 
in  each  of  the  following  river  basins  have  recur- 
rence intervals  of  50  to  greater  than  100  years: 
Wabash,  St.  Joseph,  River  Raisin,  Maumee,  and 
Kankakee.  Particular  attention  is  given  to  the 
Maumee  River  basin,  where  flooding  on  most  large 
streams  was  the  worst  since  the  devastating  flood 
of  1913.  In  Fort  Wayne,  Indiana,  flooding  of  the 
Maumee  River  and  its  tributaries-the  St.  Marys 
and  the  St.  Joseph  Rivers-damaged  1,500  homes 
and  100  businesses,  forced  the  evacuation  of  9,000 
people,  and  caused  $51  million  in  damage.  A  major 
flood-fighting  effort  prevented  millions  of  dollars 
of  additional  damage.  Data  collected  by  the  Na- 
tional Weather  Service  document  the  seventy  and 
sequence  of  the  meteorological  conditions.  Stream- 
flow  data  collected  by  the  U.S.  Geological  Survey 
document  the  severity  of  the  resulting  runoff. 
(USGS) 
W89- 10467 

ESTIMATION  OF  FLOOD-FREQUENCY 
CHARACTERISTICS  AND  THE  EFFECTS  OF 
URBANIZATION  FOR  STREAMS  IN  THE 
PHILADELPHIA,  PENNSYLVANIA  AREA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89- 10468 


ARSENIC  AND  CHLORIDE  DATA  FOR  FIVE 
STREAM  SITES  IN  THE  MADISON  RIVER 
DRAINAGE,  MONTANA,  1988, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10472 

DRAINAGE  AREAS  IN  THE  VERMILLION 
RIVER  BASIN  IN  EASTERN  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-10500 


Field  2— WATER  CYCLE 


Group  2E— Streamflow  and  Runoff 

APPLICATION  OF  THE  U.S.  GEOLOGICAL 
SURVEY'S  PRECIPITATION-RUNOFF  MOD- 
ELING SYSTEM  TO  WILLIAMS  DRAW  AND 
BUSH  DRAW  BASINS,  JACKSON  COUNTY 
COLORADO,  www*  i, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2B. 
W 89-1051 1 


EFFECTS  OF  CHANNEL  RELOCATION  AND 
PROPOSED  BRIDGE  CONSTRUCTION  OF 
FLOODFLOWS  OF  THE  CATAWBA  RIVER 
NEAR  MARION,  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

T.  C.  Stamey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4207 
1989.  16p,  3  fig,  2  tab,  lOref. 

Descriptors:  •Hydrologic  data,  'Channel  improve- 
ment, 'Backwater,  'North  Carolina,  Flood  fre- 
quency, Floodflow  effects,  McDowell  County. 

The  relocation  of  a  part  (about  one-half  mile)  of 
the  Catawba  River  near  Marion,  North  Carolina 
and  the  proposed  addition  of  a  main  bridge  and  an 
overflow  bridge  of  U.S.  Highway  221  have  created 
the  need  for  a  current  evaluation  of  the  effects  of 
these  physical  changes  on  floodflow  in  the  river. 
The  100-year  flood-frequency  discharge,  elevation, 
flood  profiles,  and  floodways  were  determined  for 
1988  and  for  proposed  bridge  conditions.  Analysis 
of  data  indicates  that  during  the  100-year  flood  the 
maximum  amount  of  backwater  effect  from  the 
proposed  bridges  would  be  1.2  ft,  and  backwater 
would  extend  about  6,800  ft  upstream.  The  100- 
year  flood  elevation  in  the  relocated  channel  reach 
will  be  about  6  ft  lower  than  previously  deter- 
mined in  a  1983  Soil  Conservation  Service  flood 
study.  (USGS) 
W89-10523 


2F.  Groundwater 


ESTIMATION  OF  SPATIAL  COVARIANCE 
STRUCTURES  BY  ADJOINT  STATE  MAXI- 
MUM LIKELIHOOD  CROSS  VALIDATION  I 
THEORY, 

Universidad   Politecnica  de   Cataluna,   Barcelona 
(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 
Caminos,  Canales  y  Puertos. 
For  primary  bibliographic  entry  see  Field  7C. 


ESTIMATION  OF  SPATIAL  COVARIANCE 
STRUCTURES  BY  ADJOINT  STATE  MAXI- 
MUM  LIKELIHOOD  CROSS  VALIDATION-  II 
SYNTHETIC  EXPERIMENTS, 

Universidad   Politecnica   de   Cataluna,   Barcelona 

(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 

Caminos,  Canales  y  Puertos. 

For  primary  bibliographic  entry  see  Field  7C 

W89-O9310 


ESTIMATION  OF  SPATIAL  COVARIANCES 
STRUCTURES  BY  ADJOINT  STATE  MAXI- 
MUM LIKELIHOOD  CROSS  VALIDATION- 
III.  APPLICATION  TO  HYDROCHEMICAL 
AND  ISOTOPIC  DATA, 

Universidad   Politecnica   de   Cataluna,    Barcelona 
(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 
Caminos,  Canales  y  Puertos. 
F.  J.  Samper,  and  S.  P.  Neuman. 
Water  Resources  Research  WRERAO    Vol    25 
No.  3,  p  373-384,  March  1989.  31  fig,  4  tab,  33  ref 

Descriptors:  'Analysis  of  variance,  'Geochemis- 
try, 'Aquifer  characteristics,  'Isotope  studies, 
•Groundwater,  'Geohydrology,  'Model  studies, 
Hydrogen  ion  concentration,  Conductivity,  Sili- 
con, Carbon  radioisotoptes,  Groundwater  quality, 
Estimating,  Chemical  properties,  Hydrologic 
models. 

This  third  of  three  parts  presents  applications  of  an 
adjoint  state  maximum  likelihood  cross-validation 


(ASMLCV)  method  to  real  data  from  aquifers. 
The  Madrid  basin  in  Spain  serves  as  the  source  of 
information  about  1 1  hydrochemical  variables  (pH 
electrical  conductivity,  silica  content,  and  the  con- 
centration of  major  ions)  and  two  isotopes  (oxygen 
18  and  carbon  14).  Due  to  a  lack  of  sufficient 
vertical  resolution,  this  analysis  is  restricted  to  the 
horizontal  plane.  With  the  exception  of  oxygen  18 
and  silica,  the  variables  appear  to  be  free  of  a 
horizontal  drift.  No  discernible  directional  effects 
are  seen.  All  variables  exhibit  a  large  nugget  effect 
that  is  indicative  of  background  noise.  It  is  con- 
cluded that  more  detailed  and  careful  sampling  in 
three  dimensions  is  required  if  groundwater  quality 
information  is  to  become  less  prone  to  such  noise 
and  thereby  more  useful  in  the  context  of  quantita- 
tive hydrogeological  analyses.  Despite  the  existing 
noise,  geostatic  confirmation  (though  not  all)  of 
the  hypotheses  advanced  by  others  about  hydro- 
chemical  evolution  and  isotope  changes  in  the 
basin  was  obtained.  The  ability  of  ASMLCV  to 
filter  out  spatial  variations  from  part  of  the  meas- 
urement noise  is  illustrated  on  carbon  14  data.  The 
same  data  are  also  used  to  investigate  the  utility  of 
model  structure  identification  criteria  in  selecting 
the  best  among  a  set  of  alternative  semivarioeram 
models.  (See  W89-09309  thru  W89-09310)  (Au- 
thor's abstract) 
W89-09311 


EFFECTIVE  GROUNDWATER  MODEL  PA- 
RAMETER VALUES:  INFLUENCE  OF  SPA- 
TIAL VARIABILITY  OF  HYDRAULIC  CON- 
DUCTIVITY, LEAKANCE,  AND  RECHARGE 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

J.J.  Gomez-Hernandez,  and  S.  M.  Gorelick 
Water  Resources  Research  WRERAO,  Vol    25 
No.  3,  p  405-419,  March  1989.  21  fig,  3  tab,  49  ref! 

Descriptors:  'Model  studies,  'Stochastic  models, 
Hydrologic  models,  'Aquifers,  'Groundwater  re- 
charge, 'Hydraulic  conductivity,  'Leaky  aquifers 
•Groundwater  movement,  Monte  Carlo  method' 
Standard  deviation,   Statistical  models,  Pumping! 

A  stochastic  simulation  approach  was  used  to  in- 
spect the  influence  of  spatial  variability  in  aquifer 
and  recharge  properties  on  effective  (averaged) 
groundwater  model  parameters.  A  two-dimension- 
al unconfined  aquifer  model  was  set  up  for  an  area 
similar  to  that  near  Livermore,  California.  Monte 
Carlo  simulations  were  generated  for  different  sets 
of  spatial  correlation  structures  assuming  stationar- 
lty  and  an  exponential  semivariogram.  For  each 
Monte  Carlo  realization,  groundwater  flow  was 
simulated,  and  estimates  of  the  means  and  standard 
deviations  of  the  hydraulic  head  were  obtained. 
Nine  different  cases  were  studied  involving  differ- 
ent correlation  lengths  of  hydraulic  conductivity, 
conditional  simulations,  parameter  zonation,  and 
spatial  recharge  distributions.  Results  indicate  that 
there  is  no  single  uniform  value  of  the  hydraulic 
conductivity  that  reproduces  the  expected  head 
values.  Spatial  averaging  to  obtain  effective  values 
was  based  on  the  p  norm  (power  norm),  which 
ranges  from  1  for  the  arithmetic  mean  to  -1  for  the 
harmonic  mean,  with  0  representing  the  geometric 
mean.  For  the  unconditional  case,  the  -0.4  p  norm 
seems  to  best  reproduce  the  expected  values.  The  - 
0.2  p  norm  gave  the  best  result  for  the  conditional 
simulation  case.  If  the  geometric  mean  were  used 
instead,  the  heads  would  deviate  from  the  expected 
heads  by  about  2  m  near  the  wells.  Some  value 
between  the  arithmetic  and  the  geometric  means  of 
riverbed  leakance  will  give  results  close  to  the 
expected  head  values.  The  arithmetic  mean  of  aeri- 
ally  distributed   recharge   produced   results   with 
small  deviations  from  the  expected  head  values. 
These  particular  results  may  only  apply  to  this 
modeled  system,  as  the  pumping  pattern  and  mag- 
nitudes exhibited   strong  influences  on  zones  of 
maximum  head  deviation.  The  implication  of  this 
work  is  that  if  an  effective  hydraulic  conductivity 
is  used  in  a  simulation  model,  it  must  be  selected 
for  a  particular  set  of  wells  and  pumping  rates.  In 
an  aquifer  with  significant  pumping  centers  the 
best  effective  value  for  a  two-dimensional  uncon- 
fined flow  model  is  most  likely  between  the  geo- 
metric and  harmonic  mean.  If  the  wells  are  turned 
off,  the  effective  hydraulic  conductivity  for  that 
flow  model  reverts  to  the  geometric  mean.  (Au- 
thor's abstract) 


W89-09314 


S25HP ING  MO°EL  FOR  ESTIMATION  OF 
WATER  TABLE  ELEVATION, 

Calvin  Coll.,  Grand  Rapids,  MI. 

R.  J  Hoeksema,  R.  B.  Clapp,  A.  L.  Thomas,  A.  E. 

Hunley,  and  N.  D.  Farrow. 

Water  Resources  Research  WRERAO    Vol    25 

JJo- 3,  p  429-438,  March  1989.  13  fig,  3  tab,  13  ref! 

DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  'Kriging,  'Water  table  fluctuations, 
Model  studies,  'Groundwater  movement  'Water 
table  'Groundwater  level,  'Hydrologic  models, 
Analysis  of  variance,  Statistical  analysis,  Hydro- 
geology,  Model  studies,  Model  testing,  Water  table 
rise,  Observation  wells,  Estimating,  Geohydro- 
logy. 

In  geological  settings  where  the  water  table  is  a 
subdued  replica  of  the  ground  surface,  cokriging 
can  be  used  to  estimate  the  water  table  elevation  at 
unsampled  locations  on  the  basis  of  values  of  water 
table  elevation  and  ground  surface  elevation  meas- 
ured at  wells  and  at  points  along  flowing  streams 
The  ground  surface  elevation  at  the  estimation 
point  must  also  be  determined.  In  the  proposed 
method,  separate  models  are  generated  for  the 
spatial  variability  of  the  water  table  and  ground 
surface  elevation  and  for  the  dependence  between 
these  variables.  After  the  models  have  been  vali- 
dated, cokriging  or  minimum  variance  unbiased 
estimation  is  used  to  obtain  the  estimated  water 
table  elevations  and  their  estimation  variances.  For 
the  Pits  and  Trenches  area  near  Oak  Ridge  Nation- 
al Laboratory,  water  table  estimations  along  a 
linear  section,  both  with  and  without  the  inclusion 
of  ground  surface  elevation  as  a  statistical  predic- 
tor, illustrate  the  advantages  of  the  cokriging 
model.  (Author's  abstract) 
W89-09316 


CONVERGENT  RADIAL  DISPERSION:  A  LA- 
PLACE TRANSFORM  SOLUTION  FOR  AOUI- 
FER  TRACER  TESTING, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
A.  F.  Moench. 

Water  Resources  Research  WRERAO,  Vol  25 
No.  3,  p  439-447,  March  1989.  6  fig,  1  tab,  29  ref' 
append. 

Descriptors:  'Laplace  equation,  'Tracers, 
•Aquifers,  'Groundwater  movement,  'Diffusivity, 
'Observation  wells,  Porosity,  Mathematical  stud- 
ies, Geohydrology,  Fluid  flow,  Injection  wells, 
Hydrologic   properties,   Dispersion,   Pump   wells. 

A  Laplace  transform  solution  was  obtained  for  the 
injection  of  a  tracer  in  a  well  situated  in  a  homoge- 
neous aquifer  where  steady,  horizontal,  radially 
convergent  flow  has  been  established  due  to  pump- 
ing at  a  second  well.  The  standard  advection- 
dispersion  equation  for  mass  transfer  was  used  as 
the  controlling  equation.  For  boundary  conditions, 
mass  balances  that  account  for  mixing  of  the  tracer 
with  the  fluid  residing  in  the  injection  and  pumped 
wells  were  used.  The  derived  solution,  which  can 
be  adapted  for  either  resident  or  flux-averaged 
concentration,  is  of  practical  use  only  from  the 
pumped  well.  This  problem  is  of  interest  because  it 
is  easily  applied  to  field  determination  of  aquifer 
dispersivity  and  effective  porosity.  Breakthrough 
curves  were  obtained  by  numerical  inversion  of  the 
Laplace  transform  solution.  It  was  found  that 
tracer  mixing  with  fluid  in  the  pumped  and  injec- 
tion wells,  especially  in  low-porosity  aquifers,  may 
have  a  significant  influence  on  the  shape  of  the 
tracer  breakthrough  curves.  (Author's  abstract) 
W89-09317 


PHYSICAL  AND  NUMERICAL  STUDIES  OF  A 
FRACTURE  SYSTEM  MODEL, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Mineral  Engineering. 

A.  R.  Piggott,  and  D.  Elsworth. 

Water  Resources  Research  WRERAO,  Vol    25 

No.  3,  p  457-462,  March  1989.  10  fig,  3  tab,  21  ref 
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WATER  CYCLE— Field  2 


Descriptors:  'Groundwater  movement,  'Geohy- 
drology,  'Fracture  permeability,  'Model  studies, 
•Hydrologic  models,  'Geologic  fractures,  Leak- 
age, Orifice  flow,  Rocks,  Algorithms,  Physical 
properties,  Numerical  analysis. 

Physical  and  numerical  studies  of  transient  flow  in 
a  model  of  discretely  fractured  rock  are  presented. 
The  physical  model  is  a  thermal  analogue  to  frac- 
tured media  flow  consisting  of  idealized  disc- 
shaped fractures.  The  numerical  model  is  used  to 
predict  the  behavior  of  the  physical  model.  The 
use  of  different  insulating  materials  to  encase  the 
physical  model  allows  the  effects  of  differing  leak- 
age magnitudes  to  be  examined.  A  procedure  for 
determining  appropriate  leakage  parameters  is  doc- 
umented. These  parameters  are  used  in  forward 
analysis  to  predict  the  thermal  response  of  the 
physical  model.  Knowledge  of  the  leakage  param- 
eters and  of  the  temporal  variation  of  boundary 
conditions  are  shown  to  be  essential  to  an  accurate 
prediction.  Favorable  agreement  is  illustrated  be- 
tween numerical  and  physical  results.  The  physical 
model  provides  a  data  source  for  the  benchmark- 
ing of  alternative  numerical  algorithms.  (Author's 
abstract) 
W89-09319 

DERIVATION  OF  CONDITIONS  DESCRIBING 
TRANSPORT  ACROSS  ZONES  OF  REDUCED 
DYNAMICS  WITHIN  MULTIPHASE  SYS- 
TEMS- 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 

hygiene,  Bilthoven  (Netherlands). 

S.  M.  Hassanizadeh,  and  W.  G.  Gray. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  529-539,  March  1989.  3  fig,  1  tab,  13  ref,  2 

append. 

Descriptors:  'Hydrodynamics,  'Groundwater 
movement,  'Porous  media,  'Soil  water,  'Infiltra- 
tion, 'Geohydrology,  'Multiphase  flow,  Porosity, 
Fracture  permeability,  Physico-chemical  proper- 
ties, Mathematical  studies,  Mathematical  equations, 
Temperature,  Saturation,  Thermodynamics, 
Aquifers,  Groundwater  barriers. 

When  a  permeable  fracture  separates  two  porous 
media,  the  transport  of  thermodynamic  properties 
within  the  fracture  may  play  an  essential  role  in  the 
overall  behavior  of  the  system.  Alternatively,  a 
clay  lens  separating  two  aquifers  will  dramatically 
affect  the  flow  and  transport  in  the  groundwater 
system,  although  the  lens  itself  may  be  treated 
simply  as  an  interface  or  intermedia  zone.  Equa- 
tions for  describing  flow  and  transport  in  multi- 
phase systems  can  be  derived  within  the  context  of 
averaging  theory.  In  some  subsurface  systems,  the 
balance  equations  must  be  three  dimensional  in  one 
portion  of  a  domain  of  interest  but  need  be  only 
one  or  two  dimensional  in  other  regions  (e.g., 
across  clay  lenses  or  within  fractures).  Conditions 
linking  the  dynamic  processes  among  the  different 
regions  are  typically  obtained  heuristically.  Here,  a 
general  framework  is  presented  within  which  the 
needed  conditions  may  be  derived  systematically. 
Particular  conditions  for  mass,  momentum,  chemi- 
cal species,  and  heat  transfer  are  illustrated  be- 
tween main  porous  media  domains  and  both  a 
permeable  fracture  and  a  semipermeable  layer.  The 
general  techniques  presented  allow  for  a  complete 
and  rigorous  analysis  of  multiphase  systems  that 
undergo  jump  changes  in  properties  such  as  tem- 
perature, porosity,  saturation,  permeability.  (Au- 
thor's abstract) 
W89-09324 


The  uneven  flow  distribution  observed  in  a  migra- 
tion  experiment  in   the   Stripa   research  mine   is 
analyzed  with  a  discrete  fracture  network  model. 
Data  on  the  measured  inflow  distribution  and  trace 
geometry  in  the  experimental  drift  are  the  basic 
sources  for  estimation  of  the  model  parameters. 
Direct  input  data  need  to  be  analyzed  in  the  net- 
work model.  Detailed  measurements  of  the  inflow 
distribution  in  the  experimental  drift  provided  an 
opportunity  to  determine  the  model  parameters 
through  calibration  in  the  network  model.  Calibra- 
tion was  performed  on  the  mean  inflow,  distribu- 
tion of  flow,  and  trace  geometry  observed  in  the 
roof  of  the  experimental  drift.  The  simulation  re- 
sults show  that  the  model  can  be  calibrated  to 
produce  an  areal  flow  distribution  that  is  consistent 
with  the  measured  one.  The  uncertainties  in  the 
input  parameters  are  thus  reduced,  but  different 
combinations  of  input  data  are  still  possible.  The 
calibration  simulations  show  that  the  length  of 
conductive  fractures  per  area  might  be  used  as  a 
calibration  parameter.  Simulations  based  on  differ- 
ent combinations  of  fracture  size  and  density  but 
with  the  same  length  of  conductive  fracture  traces 
produced  similar  flow  distributions.  The  validity  of 
the  calibrated  model  is  explored  by  predicting  the 
flow  into  the  boreholes  at  the  experimental  site. 
The  resulting  inflow  distributions  accord  well  with 
those  measured  in  two  of  the  three  boreholes.  The 
properties  of  the  third  borehole,  which  differ  sub- 
stantially from  the  other  two,  could  not  be  ex- 
plained by  the  simulation  results.   (Author's  ab- 
stract) 
W89-09325 


APPLICATION  OF  THE  LANCZOS  ALGO- 
RITHM TO  THE  SOLUTION  OF  THE 
GROUNDWATER  FLOW  EQUATION, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Mechanical  Engineering. 

W.  S.  Dunbar,  and  A.  D.  Woodbury. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  551-558,  March  1989.  6  fig,  5  tab,  20  ref, 

append. 

Descriptors:  'Model  studies,  'Finite  element 
method,  'Groundwater  movement,  'Finite  ele- 
ment method,  'Finite  difference  methods,  'Fluid 
flow,  'Differential  equations,  Mathematical  equa- 
tions, Aquifers,  Hydrologic  properties,  Lanczos 
algorithm,   Geohydrology,   Mathematical   studies. 

The  solution  to  the  finite  element  matrix-differen- 
tial equations  resulting  from  the  discretization  of 
the  groundwater  flow  equation  is  normally  carried 
out  by  a  finite  difference  approximation  to  the  time 
derivative.  The  total  computational  effort  in  solv- 
ing a  fluid  flow  problem  is  then  directly  related  to 
the  number  of  unknowns  and  the  number  of  time 
steps  required  to  obtain  accurate  and  stable  solu- 
tions. The  Lanczos  algorithm  uses  an  orthogonal 
matrix  transformation  to  reduce  the  finite  element 
equations  to  a  much  smaller  tridiagonal  system  of 
first-order  differential  equations.  This  new  system 
can  be  solved  by  a  standard  tridiagonal  solution 
algorithm  with  very  little  computational  effort.  A 
matrix-vector  multiplication  is  then  used  to  obtain 
the  original  solution  at  desired  time  steps.  The 
algorithm  is  used  to  accurately  simulate  the  draw- 
down of  synthetic  two-dimensional  aquifers,  in- 
cluding ones  with  substantial  hydraulic  conductivi- 
ty contrasts.  The  method  affords  an  efficient  means 
of  solving  large  problems,  particularly  when  time 
durations  are  long.  (Author's  abstract) 
W89-09326 


Groundwater — Group  2F 

A  closed-form  solution  is  obtained  for  flow  to  a 
well  near  the  boundary  between  a  layered  and  an 
unlayered  aquifer  system.  The  well  is  assumed  to 
abstract  a  different  flow  rate  from  each  of  the  N 
aquifers,  and  the  top  and  bottom  boundaries  are 
assumed  to  be  impermeable.  The  solution  is  ob- 
tained by  using  a  single  potential  function  to  calcu- 
late boundary  conditions  along  the  common 
boundary  between  the  layered  and  unlayered  re- 
gions. Then  the  solution  for  the  layered  region  is 
obtained  by  solving  a  generalized  eigenvalue  prob- 
lem. Numerical  examples  are  worked  in  order  to 
illustrate  the  use  of  the  solution  for  several  particu- 
lar cases.  (Author's  abstract) 
W89-09327 


SEMIAUTOMATIC  MESH  GENERATION  AL- 
GORITHM FOR  THREE-DIMENSIONAL 
GROUNDWATER  TETRAHEDRAL  FINITE 
ELEMENT  MODELS, 

Universita  di  Reggio  Calabria,  Cosenza  (Italy).  Fa- 

colta  di  Ingegneria. 

T.  Tucciarelli. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  573-576,  March  1989.  7  fig,  1  ref. 

Descriptors:  'Finite  element  method,  'Aquifer 
characteristics,  'Model  studies,  'Groundwater 
movement,  'Geohydrology,  'Hydrologic  models, 
Algorithms,  Mathematical  studies,  Aquifers,  Di- 
mensional analysis,  Aquifer  systems. 

An  algorithm  which  allows  the  user  to  generate 
the  input  file  by  means  of  the  triangular  mesh  of 
the  plan  and  the  lithological  parameters  along  the 
vertical  subtended  by  each  node  in  the  triangular 
mesh  is  proposed.  The  first  step  is  the  representa- 
tion of  the  plan  for  the  aquifer  by  means  of  a 
triangular  mesh.  In  the  second  step,  the  code  subdi- 
vides each  triangular  prism  into  many  others  ac- 
cording to  the  layers  actually  intersected  by  the 
prism.  All  the  necessary  information  for  the  above 
said  decomposition  is  obtained  from  the  verticals 
subtended  by  the  nodes  of  the  plan  mesh.  The  final 
tetrahedral  decomposition  generated  by  the  code 
guarantees  the  conformity  of  the  elements.  This 
methodology  has  shown  applications  to  be  very 
suitable  for  the  input  data  generation  of  complex 
aquifer  systems.  (Friedmann-PTT) 
W89-09330 


APPLICATION  OF  THE  DISCRETE  FRAC- 
TURE NETWORK  CONCEPT  WITH  FIELD 
DATA:  POSSIBILITIES  OF  MODEL  CALIBRA- 
TION AND  VALIDATION, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Hydraulics  Engineering. 

B.  Dverstorp,  and  J.  Andersson. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  540-550,  March  1989.  12  fig,  8  tab,  15  ref. 

Descriptors:  'Groundwater  movement,  'Fracture 
permeability,  'Bow  characteristics,  'Hydrologic 
models,  'Model  studies,  Networks,  Calibrations, 
Hydraulic  conductivity,  Simulation,  Model  studies, 
Inflow,  Field  tests,  Boreholes,  Model  testing. 


FLOW  TO  A  WELL  NEAR  THE  BOUNDARY 
BETWEEN  A  LAYERED  AND  AN  UN- 
LAYERED  AQUIFER  SYSTEM, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

B.  Hunt,  and  T.  G.  Curtis. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  559-563,  March  1989.  3  fig,  6  ref. 

Descriptors:  'Groundwater  movement,  'Aquifer 
systems,  'Flow  rates,  'Confined- water  wells,  'Per- 
meability, 'Geohydrologic  boundaries,  Mathemati- 
cal studies,  Boundary  layers,  Case  studies,  Hydro- 
logic  properties,  Geohydrology,  Wells. 


MODELING  GROUNDWATER  MANAGE- 
MENT OPTIONS  FOR  SMALL  LIMESTONE 
ISLANDS:  THE  BERMUDA  EXAMPLE, 

EMCON  Associates,  San  Jose,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-09334 

KINETICS  OF  FEdD  OXIDATION  AND  WELL 
SCREEN  ENCRUSTATION, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-09337 

CALCULATION  OF  CONSTANT-RATE  DRAW- 
DOWNS FROM  STEPPED-RATE  PUMPING 
TESTS, 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-09338 

CHARACTERIZATION  OF  GROUNDWATER 
FLOW  BY  FIELD  MAPPING  AND  NUMERI- 
CAL SIMULATION,  ROSS  CREEK  BASIN,  AL- 
BERTA, CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
D.  U.  Ophori,  and  J.  Toth. 

Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  193- 
201,  March-April  1989.  8  fig,  1  tab,  29  ref. 

Descriptors:  'Geohydrology,  'Groundwater 
movement,  'Alberta,  'Mapping,  'Simulation, 
•Canada,  Model  studies,  Flow  patterns,  Discharge, 
Catchment  areas,  Surface-groundwater  relations, 
Topographic  mapping,  Flow  system,  Numerical 
analysis,  Groundwater  basins,  Base  flow,  Ground- 
water recharge. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Hydrogeological  mapping  and  numerical  simula- 
tion techniques  were  used  to  characterize  the  flow 
of  groundwater  in  Ross  Creek  Basin.  Forty  per- 
cent of  the  basin's  groundwater  is  recharged  in  the 
Cypress  Hills  and  discharged  through  local,  inter- 
mediate, and  regional  flow  systems  at  lower  topo- 
graphic elevations  north  of  the  hills.  The  remain- 
ing 60  percent  is  recharged  through  randomly 
distributed  areas  of  restricted  sizes.  The  similarity 
between  the  flow  patterns  mapped  in  the  field  and 
simulated  numerically  is  an  indication  that  the 
mapping  technique  is  useful  in  determining 
groundwater  flow  patterns  throughout  the  various 
climatic  regions  in  the  Alberta  prairies.  Ground- 
water discharge  was  found  not  to  be  restricted  to 
the  thalwegs  of  the  main  drainage  ways,  Ross  and 
Gros  Ventre  Creeks,  and  their  tributaries.  Conse- 
quently, measurable  base  flow  cannot  represent  the 
total  discharge  of  groundwater,  which  is  estimated 
to  be  0.0001  cu  m/s  or  22%  of  the  total  precipita- 
tion in  the  basin.  There  is  evidence  that  soil  devel- 
opment has  been  influenced  by  groundwater  in  this 
area.  (Author's  abstract) 
W89-09339 


DETERGENT  FORMULA  EFFECT  ON  TRANS- 
PORT OF  NUTRIENTS  TO  GROUNDWATER 
FROM  SEPTIC  SYSTEMS, 

Wisconsin      Univ.-Madison.      Water      Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09341 


MAPPING  RECHARGE  AREAS  USING  A 
GROUNDWATER  FLOW  MODEL:  A  CASE 
STUDY, 

Wisconsin  Univ.-Madison.  Dept.  of  Geology  and 

Geophysics. 

M.  W.  Stoertz,  and  K.  R.  Bradbury. 

Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  220- 

228,  March-April  1989.  7  fig,  2  tab,  27  ref. 

Descriptors:  'Groundwater  movement,  ♦Re- 
charge, *Mapping,  •Groundwater  recharge,  *Hy- 
drologic  models,  Case  studies,  Hydraulic  conduc- 
tivity, Wisconsin,  Maps,  Surface-groundwater  rela- 
tions, Mathematical  equations,  Topography, 
Aquifers,  Stream  discharge,  Aquifer  characteris- 
tics. 

A  method  is  developed  for  calculating  groundwat- 
er recharge  rates  using  the  mass-balance  equation, 
water  table  elevation  data,  estimates  of  the  hydrau- 
lic conductivity,  and  aquifer  thickness  data,  and 
have  applied  this  method  to  produce  a  map  of  the 
recharge  and  discharge  patterns  for  a  groundwater 
basin  in  central  Wisconsin.  This  recharge  mapping 
method  is  simplified  using  a  modified  computer 
program,  the  USGS  Modular  Groundwater  Flow 
Model  (McDonald  and  Harbaugh,  1984).  The 
modeled  recharge  pattern  compares  favorably 
with  a  recharge  map  based  on  field  observations. 
Because  recharge  rates  are  extremely  sensitive  to 
hydraulic  conductivity,  the  magnitudes  of  the  cal- 
culated rates  are  less  reliable  than  the  patterns  of 
recharge  and  discharge  areas.  However,  introduc- 
ing stream  discharge  data  constrains  the  model  to 
produce  net  recharge  rates  averaged  over  the  basin 
that  agree  with  estimates  of  the  basin  yield.  Be- 
cause the  method  is  insensitive  to  the  position  of 
lateral  boundaries,  it  can  be  used  to  map  recharge 
over  areas  within  basins  that  are  not  physically 
bounded.  Recharge  maps  made  with  this  method 
can  be  used  to  design  groundwater  monitoring 
networks  and  as  frameworks  for  interpreting  geo- 
chemical  or  potentiometric  data.  (Author's  ab- 
stract) 
W89-09342 


Institut    National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09347 


SEQUENTIAL  ISOTOPE  AND  SOLUTE  PRO- 
FILING IN  THE  UNSATURATED  ZONE  OF 
BRITISH  CHALK, 

British  Geological  Survey,  Wallingford  (England). 
Hydrogeology  Research  Group. 
A.  K.  Geake,  and  S.  S.  D.  Foster. 
Hydrological  Sciences  Journal  HSJODN,  Vol   34 
No.  1,  p  79-95,  February  1989.  8  fig,  3  tab,  28  ref. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Nitrates,  'Tracers,  'Great  Britain, 
'Isotope  studies,  'Aeration  zone,  'Groundwater 
movement,  'Solute  transport,  'Surface-ground- 
water  relations,  Aquifer  characteristics,  Aquifer 
testing,  Chlorides. 

The  Chalk  is  the  most  important  aquifer  in  Britain, 
yielding  about  4000  ML/day  of  groundwater 
mainly  for  potable  supplies.  Sequential  re-profiling 
of  the  Chalk  unsaturated  zone  at  sites  in  Dorset, 
Cambridge  and  Norfolk  has  been  carried  out  in  an 
attempt  to  improve  the  understanding  of  solute 
movement  and  the  prediction  of  future  groundwat- 
er quality.  Pore-water  profiles  of  chloride,  nitrate, 
and  isotopes  of  oxygen  and  hydrogen,  over  periods 
of  up  to  nine  years,  were  evaluated  in  terms  of 
transport  mechanisms.  Stable  isotope  profiles  from 
Dorset  provide  evidence  of  the  lack  of  major 
dispersion  associated  with  unsaturated  zone  solute 
movement,  since  cyclic  variations,  reflecting  the 
seasonal  fluctuations  in  isotopic  composition  of 
rainfall  are  preserved  down  to  6  m  depth.  At  the 
Cambridge  site,  pore  water  profiles  for  the  stable 
isotopes  corroborate  the  evidence  for  strongly  dis- 
persive flow,  inferred  from  the  analysis  to  tritium 
profiles.  Initial  tritium  profiles  at  the  four  sites 
investigated  in  West  Norfolk  suggest  that  solute 
movement  exhibits  more  dual-porosity  dispersion 
than  at  the  Dorset  site,  but  less  so  than  at  the 
Cambridge  site.  The  transport  of  solutes  and  iso- 
topes through  the  Chalk  unsaturated  zone  is  com- 
plex and  variable.  However,  the  very  high  concen- 
trations of  nitrate  present  in  the  unsaturated  zone 
at  sites  of  arable  cultivation  and  the  generally  slow 
transit  times  through  this  zone  still  imply  that 
nitrate  concentrations  in  Chalk  groundwater  sup- 
plies will  continue  to  rise  slowly  over  wide  areas 
of  the  unconfined  Chalk  aquifer  for  many  years. 
(Author's  abstract) 
W89-09356 


ALDICARB  CONTAMINATION  OF  GROUND- 
WATER, 

Florida    Univ.,    Gainesville.    Pesticide    Research 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09393 


USE  OF  SEEPAGE  METERS  IN  A  GROUND- 
WATER-LAKE INTERACTION  STUDY  IN  A 
FRACTURED  ROCK  BASIN-A  CASE  STUDY, 

Bechtel  Civil,  Inc.,  San  Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-09401 


PRELIMINARY  EVALUATIONS  OF  REGION- 
AL GROUNDWATER  QUALITY  IN  RELATION 
TO  LAND  USE, 

Geological  Survey,  Pueblo,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09343 


MODELING  THE  TRANSPORT  AND  THE 
FATE  OF  PESTICIDES  IN  THE  UNSATURAT- 
ED  ZONE  CONSIDERING  TEMPERATURE 
EFFECTS, 


INFLUENCE  OF  ALTERNATE  ELECTRON  AC- 
CEPTORS ON  THE  METABOLIC  FATE  OF 
HYDROXYBENZOATE  ISOMERS  IN  ANOXIC 
AQUIFER  SLURRIES, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09421 


GROUNDWATER  STORAGE-STREAMFLOW 
RELATIONS  DURING  WINTER  IN  A  SUBARC- 
TIC WETLAND,  SASKATCHEWAN, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09441 


POROSITY  DEVELOPMENT  IN  COASTAL 
CARBONATE  AQUIFERS, 

Geological  Survey,  Reston,  VA. 

W.  E.  Sanford,  and  L.  F.  Konikow. 

Geology  GLGYBA,  Vol.   17,  No.  3,  p  249-252 

March  1989.  4  fig,  20  ref. 

Descriptors:  'Aquifers,  'Coastal  aquifers,  'Porosi- 
ty, 'Geochemistry,  'Hydrologic  models,  'Saline- 
freshwater  interfaces,  'Surface-groundwater  rela- 
tions, 'Calcite,  Coastal  waters,  Seawater,  Ground- 
water movement,  Hydrologic  models.  Carbonate 
rocks,  Model  studies,  Hydrodynamics. 

Geochemical  mixing  theory  suggests  that  the 
mixing  of  seawater  and  calcite-saturated  fresh 
groundwater  can  result  in  a  solution  that  is  under- 
saturated  with  respect  to  calcite.  Previous  studies 
of  the  mixing  of  such  waters  in  carbonate  rocks 
along  certain  coastlines  have  indicated  that  this 
mixing  effect  may  be  responsible  for  significant 
amounts  of  calcite  dissolution  and  porosity  devel- 
opment. Potential  rates  of  porosity  development 
by  calcite  dissolution  are  assessed  by  combining 
geochemical  mixing  theory  with  the  hydrodyna- 
mics of  freshwater-saltwater  mixing  zones  in  a 
coupled  reaction-transport  model.  Results  from  the 
reaction-path  model  PHREEQE  were  used  with  a 
variable-density  groundwater  flow  and  solute- 
transport  model  to  simulate  an  idealized  cross- 
section  of  a  coastal  carbonate  aquifer.  Results  of 
the  simulations  indicate  that  the  dissolution  process 
is  sensitive  to  freshwater  chemistry,  groundwater 
velocities,  and  sea-level  movement.  Dissolution  po- 
tential was  evaluated  at  three  field  sites,  and  evi- 
dence from  those  sites  is  in  general  agreement  with 
the  simulation  results.  Dissolution  rates  indicated 
by  the  model  show  that  under  the  proper  condi- 
tions, this  dissolution  mechanism  can  produce  sig- 
nificant increases  in  porosity  over  relatively  short 
spans  of  geologic  time  (tens  of  thousands  of  years). 
(Author's  abstract) 
W89-09442 


EXPERIMENTAL  AND  THEORETICAL  ANAL- 
YSIS OF  SOLUTE  TRANSPORT  FROM  A  DIF- 
FUSE SOURCE  OF  POLLUTION, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09479 


EXPERIMENTAL  ASSESSMENT  OF  PREFER- 
ENTIAL FLOW  PATHS  IN  A  FTELD  SOIL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-O9480 


PREDICTION  OF  SOLUTE  BREAKTHROUGH 
FROM  SCALED  SOIX  PHYSICAL  PROPER- 
TIES, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09481 


GROUNDWATER-DISCHARGE  PROCESSES 
AT  A  CENTRAL  AUSTRALIAN  PLAY  A, 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
G  Jacobson,  and  J.  Jankowski. 
Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  3-4, 
p  275-295,  February  28,  1989.  14  fig,  4  tab,  12  ref. 

Descriptors:  'Groundwater  movement,  'Playas, 
•Hydrologic  budget,  'Discharge  measurement, 
Water  level  fluctuations,  Groundwater  recharge, 
Groundwater  level. 

Water  balance  studies  have  been  undertaken  at  a 
groundwater-discharge  play?  (Spring  Lake)  near 
Curtin  Springs,  in  arid  central  Australia.  Hydraulic 
calculations  indicate  that  the  groundwater  inflow 
to  the  playa  is  about  2000  cu  m/day.  This  is 
equivalent  to  evaporative  discharge,  integrated 
over  the  playa  surface  area  (15  sq  km),  of  about  49 
mm/yr.  As  the  mean  annual  rainfall  is  226  mm  the 
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total  evaporative  discharge  is  about  275  mm/yr. 
Measured  water  losses  from  the  playa  surface 
during  a  3-month  dry  period,  July-September  1985, 
ranged  from  0.28  to  0.45  mm/day.  This  is  of  the 
expected  order  of  magnitude  for  the  cooler  half  of 
the  year.  The  rate  of  water  loss  is  variable  over  the 
playa  surface.  The  playa  is  surrounded  by  sand 
dunes.  Monitoring  of  water  level  fluctuations  indi- 
cates that  annual  rainfall  events  induce  groundwat- 
er recharge  in  the  playa-marginal  zone  where  the 
water  table  is  within  4  m  of  the  ground  surface. 
Evaporation  from  the  playa  has  resulted  in  the 
development  of  highly  saline  brines,  with  density 
1.20  or  more  and  containing  more  than  250  g/liter 
total  dissolved  solids.  The  brines  are  sodium  chlo- 
ride waters  with  appreciable  magnesium  and  sul- 
fate. At  the  playa  margin,  a  transition  zone  has 
developed  between  saline  regional  groundwaters 
which  underlie  sand  dunes,  and  the  playa  hypersa- 
line  brines.  Salt  may  be  diffusing  downwards  be- 
neath the  regional  groundwaters.  Gypsum  is  pre- 
cipitating in  the  playa.  The  effects  of  seasonal  and 
longer  term  drought  are  shown  by  the  develop- 
ment of  gypsum  fields  on  the  playa  bed  and  playa- 
marginal  gypsum  terraces  which  are  later  colo- 
nized by  halophytic  plants.  Long-term  reduction  in 
groundwater  head  results  in  the  vegetation  of 
playas  which,  no  longer  actively  discharging 
groundwater,  become  susceptible  to  alluviation  or 
aeolian  sand  drift.  Thus  playas  migrate  by  a  proc- 
ess, playa  capture,  analogous  to  river  capture,  but 
induced  by  groundwater  head  decay.  (Author's 
abstract) 
W89-09482 


SOIL  MOISTURE  AND  GROUNDWATER  RE- 
SPONSES TO  SNOWMELT  ON  A  DRUMLIN 
SIDESLOPE, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Ge- 
ography. 
J.  M.  Buttle. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  3-4, 
p  335-355,  February  28,  1989.  10  fig,  1  tab,  29  ref. 

Descriptors:  'Surface-groundwater  relations,  'Re- 
charge, 'Infiltration,  'Groundwater  recharge, 
•Perched  aquifers,  'Isotope  studies,  'Soil  water, 
•Snowmelt,  Permeability  coefficient,  Soil  texture, 
Runoff,  Return  flow,  Overland  flow,  Soil  porosity, 
Aquifers,  Capillarity,  Wettability. 

Hillslope  soil  moisture  and  groundwater  fluxes  at  a 
site  in  south-central  Ontario  were  examined  during 
the  1986  spring  snowmelt.  Near-surface  soil  mois- 
ture was  found  to  respond  rapidly  to  the  daily 
snowmelt  cycle  and  a  perched  aquifer  was  formed 
in  the  latter  stages  of  melt  due  to  a  progressive 
decrease  in  soil  permeability  with  depth.  The  delay 
between  the  initiation  of  snowmelt  and  the  produc- 
tion of  an  extensive  perched  aquifer  appears  to 
have  resulted  from  microscale  variations  in  wetting 
behavior  induced  by  heterogeneity  in  soil  texture 
and  porosity.  Subsequent  additions  of  rainwater  to 
the  aquifer's  capillary  fringe  produced  an  upward 
extension  of  phreatic  conditions  into  more  permea- 
ble near-surface  layers,  resulting  in  increased 
groundwater  contributions  from  the  hillslope.  Pre- 
vious studies  indicate  that  saturation  overland  flow 
dominates  the  runoff  response  of  catchments  in  this 
region  during  snowmelt;  the  present  results  suggest 
that  much  of  the  return  flow  component  of  this 
runoff  mechanism  is  produced  by  these  transient 
perched  aquifers.  The  rapid  formation  of  perched 
aquifers  suggests  that  the  initial  water  discharged 
from  such  aquifers  may  have  the  same  isotopic 
signature  as  snowmelt  water  yet  its  chemistry  may 
differ  dramatically  from  that  of  the  snowpack  by 
virtue  of  its  movement  through  the  soil  matrix. 
The  presence  and  behavior  of  such  perched 
aquifers  may  account  for  some  of  the  discrepancies 
between  observed  chemical  fluxes  during  snow- 
melt and  those  predicted  using  isotopic  tracer  re- 
sults. (Geiger-PTT) 
W89-09485 


PREDICTING  PUMPING  WATER  LEVELS  IN 
SINGLE  AND  MULTIPLE  WELLS  USING  RE- 
GIONAL GROUNDWATER  MODELS, 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 
D.  N.  Lerner. 


Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 
p  39-55,  January  30,   1989.  9  fig,  2  tab,   12  ref. 

Descriptors:  'Aquifer  testing,  'Pumping  tests, 
•Water  level,  'Groundwater  movement,  'Hydro- 
logic  models,  'Groundwater  recharge,  Pump 
wells,  Regional  analysis,  Aquifers,  Water  table 
fluctuations,  Groundwater  level,  Mathematical 
studies. 

Models  of  regional  groundwater  flow  do  not  accu- 
rately predict  pumping  water  levels  in  wells.  Pre- 
vious workers  have  shown  that,  under  several  re- 
strictive assumptions,  the  predicted  level  is  valid 
for  a  very  large  well  with  a  radius  of  approximate- 
ly 0.2a,  where  a  is  the  finite  difference  mesh  spac- 
ing. This  result  is  shown  to  be  valid  for  time 
variant  conditions,  and  for  aquifers  receiving  re- 
charge. Methods  of  adjusting  for  water  table  and 
partially  penetrating  conditions  are  derived.  Re- 
gional models  place  wells  at  nodes  and  so  they 
only  approximate  to  the  distance  between  wells, 
and  between  wells  and  boundaries.  Corrections  for 
these  approximations  are  derived.  The  various  ad- 
justments to  calculate  pumping  water  levels  in 
wells  from  regional  model  predictions  are  com- 
bined into  an  operations  model  to  study  a  part  of 
the  Lima  aquifer  where  there  are  23  wells  in  12  sq 
km.  The  performance  of  most  wells  is  adequately 
reproduced.  (Author's  abstract) 
W89-09490 

STOCHASTIC  ANALYSIS  OF  SOIL  WATER 
REGIME  IN  A  WATERSHED, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
Dept.  of  Hydraulics  and  Catchment  Hydrology. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-09491 


BACTERIOPHAGE   TRACER    EXPERIMENTS 
IN  GROUNDWATER, 

Surrey    Univ.,    Guildford    (England).    Dept.    of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-09508 


Groundwater — Group  2F 

18  core  samples  only.  Petrographic  examination  of 
a  thin  section  of  the  subsurface  Nubia  sandstones  in 
the  South  of  Beris  Oasis  showed  that  the  lithified 
rocks  fall  into  three  types,  depending  on  the  nature 
of  the  cement  (siliceous  or  ferruginous)  and  on  the 
amount  of  primary  matrix,  which  is  reorganized 
into  iron  oxides,  microquartz,  and  muscovite 
flakes.  Rounding  of  the  quartz  grains  shows  that 
transportation  had  a  minor  effect  on  the  grain 
morphology  and  favors  a  fluviatile  transporting 
agent.  (Author's  abstract) 
W89-09547 


HYDROGEOLOGIC  ASSESSMENT-FIGEH 
SPRING,  DAMASCUS,  SYRIA, 

La  Moreaux  (P.E.)  and  Associates,  Inc.,  Tuscaloo- 
sa, AL. 

P.  E.  LaMoreaux,  T.  H.  Huges,  B.  A.  Memon,  and 
N.  Lineback. 

Environmental  Geology  and  Water  Sciences 
EVHPAZ,  Vol.  13,  No.  2,  p  73-127,  March/ April 
1989.  42  fig,  11  tab,  128  ref. 

Descriptors:  'Groundwater  movement,  'Data  ac- 
quisition, 'Geohydrology,  'Syria,  'Aquifer  char- 
acteristics, Wells,  Springs,  Aerial  photography, 
Mapping,  Rock  properties,  Damascus,  Water 
supply. 

Hydrogeological  studies  at  Figeh  Springs  sought 
to  determine  groundwater  flow  paths,  storage  and 
discharge  units,  and  the  maximum  reliable  yield. 
The  project  was  designed  to  provide  information 
upon  which  to  base  pumpage  to  augment  low- 
season  flows  from  the  spring,  which  is  the  major 
water  supply  for  the  city  of  Damascus,  Syria.  As  a 
basis  for  conclusion  and  recommendations,  work 
included  extensive  surface  geologic  mapping,  air 
photographic  interpretation,  a  detailed  well  and 
spring  inventory,  and  a  quality  of  water  sampling 
program.  Geologic  structural  work  including  map- 
ping and  jointing,  faulting,  and  folding,  and  an 
analysis  of  their  impact  on  groundwater  move- 
ment. (Author's  abstract) 
W89-09551 


HYDROGEOLOGICAL  ASPECTS  AND  ENVI- 
RONMENTAL CONCERNS  OF  THE  NEW 
VALLEY  PROJECT,  WESTERN  DESERT, 
EGYPT,  WITH  SPECIAL  EMPHASIS  ON  THE 
SOUTHERN  AREA, 

La  Moreaux  (P.E.)  and  Associates,  Inc.,  Tuscaloo- 
sa, AL. 
F.  A.  Assaad. 

Environmental  Geology  and  Water  Sciences 
EVHPAZ,  Vol.  12,  No.  3,  p  141-161,  December 
1988.  26  fig,  9  tab,  8  ref. 

Descriptors:  *Geohydrology,  'Egypt,  'Aquifer 
characteristics,  'Oases,  Mineralogy,  Deposition, 
Geologic  history,  Logging  (Recording). 

Lithological,  petrophysical,  and  petrographical 
studies  were  conducted  on  four  wells  south  of 
Beris  Oasis.  The  Nubian  sedimentation  is  of  Post- 
tectonic  deposition  that  took  place  over  the  uplift- 
ed Precambrian  granitic  basement  and  is  Lower 
Cretaceous,  whereas  the  uppermost  variegated 
shales  of  the  cap  rock  are  Upper  Cretaceous.  The 
Nubian  sandstones  in  the  area  south  of  Beris  Oasis 
contain  hematitic  stains  and/or  fine  granular  auto- 
genic hematite,  thin  laminae  of  brown  ferruginous 
quartzite  also  is  recorded,  denoting  oxidizing  con- 
ditions in  the  basement  of  deposition.  Thin  streaks 
of  carbonaceous  shales  are  found  at  different 
depths  south  of  the  Beris  area;  they  may  be  taken 
to  denote  oscillations  in  sea  level,  and  are  responsi- 
ble for  the  change  in  oxidation-reduction  potential 
during  the  deposition  of  the  corresponding  beds. 
Lithologic  logs  were  interpreted  together  with  the 
electric  and  micro-logs  for  the  adjustment  of  the 
shale  breaks,  demonstrating  that  there  are  five 
water-bearing  zones.  These  are  mainly  unfossilifer- 
ous  orthoquartzites,  separated  from  each  other  by 
impervious  beds  of  siltstones,  shales,  and  clays  of 
varying  thicknesses.  Mechanical  analyses  were 
performed  on  39  samples  (18  core  samples,  21 
cuttings),  which  were  raised  from  four  wells  dug  in 
the  area  south  of  Beris  Oasis,  Kharga  Oases.  Poros- 
ity and  permeability  tests  were  carried  out  on  the 


HYDROGEOLOGY  OF  THE  MALMANI  DO- 
LOMITE IN  THE  KLIP  RIVER  AND  NATALS- 
PRUTT  BASINS,  SOUTH  AFRICA, 

Department   of  Water    Affairs,    Pretoria   (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09553 

FINITE  ELEMENTS  MODELING  OF  A  LARGE 
WATER  TABLE  AQUIFER  IN  TRANSIENT 
CONDITIONS, 

Liege  Univ.  (Belgium).  Labs,  de  Geologie  de  l'ln- 

genieur,  d'Hydrogeologie. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09661 


EULERIAN-LAGRANGIAN     METHOD      FOR 
SOLVING  TRANSPORT  IN  AQUIFERS, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09662 


SIMULATION  OF  NONAQUEOUS  PHASE 
GROUNDWATER  CONTAMINATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Computer  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09663 

REGIONAL  HYDROCHEMICAL  ANOMALIES 
IN  THE  WESTERN  PART  OF  THE  MA- 
ZOWSZE  BASIN, 

Warsaw  Univ.   (Poland).   Inst,   of  Hydrogeology 

and  Engineering  Geology. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09674 
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Group  2F — Groundwater 

MODEL-LIKE     GROUNDWATER     CIRCULA- 
TION SYSTEM  IN  THE  MAZOWSZE  BASIN, 

Warsaw   Univ.   (Poland).    Inst,   of  Hydrogeology 

and  Engineering  Geology. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09675 


POSITIVE  RELATIONSHIP  BETWEEN 
GROUNDWATER  VELOCITY  AND  SUB- 
MERSED MACROPHYTE  BIOMASS  IN  SPAR- 
KLING LAKE,  WISCONSIN, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09744 


STUDIES  ON  THE  GROUNDWATER  POLLU- 
TION IN  ISLANDS  (I) -SEAWATER  INTRU- 
SION INTO  GROUNDWATER  IN  GOGO 
ISLAND-(IN  JAPANESE), 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

T.  Kakinuma,  K.  Inouchi,  and  A.  Inoue. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 

No.  1,  p  37-51,  January  1986.  18  fig,  3  tab,  15  ref! 

English  summary. 

Descriptors:  'Saline  water  intrusion,  •Groundwat- 
er pollution,  'Japan,  Gogo  Island,  'Islands,  'Con- 
fined aquifers,  Aquifers,  Groundwater  quality 
Chlorides,  Wells. 

This  report  deals  with  the  problem  of  the  ground- 
water pollution  caused  by  seawater  intrusion  into 
phreatic  and  confined  aquifers  of  Gogo  Island, 
Ehime  Prefecture.  Groundwater  levels  and  chlo- 
ride ion  concentrations  in  shallow  wells  were 
measured  in  five  districts  on  Gogo  Island  from 
August  1983  to  December  1984.  High  chloride  ion 
concentrations  far  greater  than  200  ppm,  the  stand- 
ard value  of  city  water,  were  found  in  coastal 
regions  of  the  Yura  district-levels  were  very  low 
in  other  districts.  In  the  Yura  district,  groundwater 
levels  and  chloride  ion  concentrations  in  deep 
wells  as  well  as  tide  levels  were  measured.  Chlo- 
ride ion  concentration  profiles  showed  a  rapid 
increase  along  the  well-bottom.  A  modified  Kishi 
and  Inouchi  model  to  analyze  variations  in  the 
groundwater  level  and  fresh-saltwater  interface  in 
response  to  the  tide,  was  found  to  be  applicable  to 
a  confined  aquifer  with  an  exponentially  varying 
thickness.  The  thickness  of  the  confined  aquifer 
estimated  from  this  analysis  was  in  fairly  good 
agreement  with  that  obtained  boring.  (Author's 
abstract) 
W89-09778 


STUDIES  ON  THE  MOTION  OF  GROUND 
WATER  WITH  DISPERSION  IN  COASTAL 
AQUIFERS  (D-DISPERSION  COEFFICIENTS 
IN  NAKA  RTVER  AND  KIKI  RTVER  ESTU- 
ARIES AND  SCALE  EFFECT  (IN  JAPANESE), 
Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 
Engineering. 

T.  Kakinuma,  Y.  Kishi,  K.  Inouchi,  and  K. 
Tsuzuki. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol  46 
No.  3,  p  174-184,  July  1985.  12  fig,  14  ref.  English 
summary. 

Descriptors:  'Groundwater  movement,  'Diffusion 
coefficient,  'Saline  water  intrusion,  'Coastal 
aquifers,  'Estuaries,  Groundwater  management, 
Mathematical  studies,  Dispersion  coefficient,  Naka 
River,  Kiki  River,  Japan,  Hydraulic  conductivity, 
Hydraulic  similitude,  Confined  aquifers. 

A  three-dimensional,  steady  state  model  simulating 
the  effect  of  dispersion,  is  used  to  illustrate  sea- 
water  encroachment  in  the  confined  aquifers  of  the 
estuaries  of  the  Naka  River,  Tokushima  Prefecture, 
and  the  Kiki  River,  Ehime  Prefecture,  Japan.  The 
magnitudes  of  the  dispersion  coefficients  in  these 
two  regions  together  with  those  in  other  experi- 
mental and  observational  studies  are  reviewed 
from  the  viewpoint  of  the  scale  effect.  The  hori- 
zontal and  vertical  dispersion  coefficients  are  5  sq 
cm/sec  and  5  to  0.5  sq  cm/sec  respectively,  in  the 
estuary  of  the  Naka  River,  respectively.  In  the 
estuary  of  the  Kiki  River,  the  corresponding  values 


are  0.2  sq  cm/sec  and  0.2  to  0.02  sq  cm/sec, 
respectively.  The  groundwater  level  predicted 
with  the  dispersion  model  is  almost  the  same  as 
that  predicted  with  the  interface  model,  and  about 
1.3  times  the  observed  groundwater  level.  The 
ratio  of  the  dispersion  coefficient  to  the  hydraulic 
conductivity  is  proportional  to  the  thickness  of  the 
aquifer.  This  result  is  consistent  with  that  attained 
by   the   hydraulic   similitude.   (Author's  abstract) 


WATER-SEDIMENTS  INTERACTION  OF  SA- 
LINIZED  GROUNDWATER,  AND  ITS  CHEMI- 
CAL COMPOSITIONS  IN  COASTAL  AREAS 
(IN  JAPANESE), 

Geological  Survey  of  Japan,  Yatabe. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09808 


REMOVING  VOLATILE  CONTAMINANTS 
FROM  THE  UNSATURATED  ZONE  BY  IN- 
DUCING ADVECTIVE  AIRPHASE  TRANS- 
PORT, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic   entry  see   Field   5G. 

W89-09876 


IN-SITU  ADSORPTION  OF  SR90  IN  A  SAND 
AQUIFER  AT  THE  CHALK  RIVER  NUCLEAR 
LABORATORIES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09877 


IMPACT  OF  NITROGEN  FERTILKERS  ON 
GROUNDWATER  QUALITY:  SOME  EXAM- 
PLES FROM  CZECHOSLOVAKIA, 

Stavebnl  geologie,  Hydrogeological  Department, 
Gorkeho  nam  7,  113  09  Prague  1,  Czechoslovakia. 
For  primary  bibliographic  entry  see  Field  5B 
W89-09878 


BATCH  STUDIES  FOR  THE  INVESTIGATION 
OF  THE  MOBILITY  OF  THE  HEAVY  METALS 
CD,  CR,  CU  AND  ZN, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09879 


COMPARISON  OF  TRAVEL  TIME  AND  CON- 
CENTRATION APPROACHES  TO  MODELING 
TRANSPORT  BY  GROUNDWATER, 

Tel-Aviv  Univ.  (Israel).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09880 


VERTICAL  TRANSPORT  PROCESSES  IN  UN- 
CONFINED  AQUIFERS, 

Universidad   Nacional   de   La   Plata  (Argentina). 

Inst,  de  Limnologia. 

For  primary  bibliographic  entry  see  Field  5B 

W89-09881 


SIMULATION  OF  CALCITE  DISSOLUTION 
AND  POROSITY  CHANGES  IN  SALTWATER 
MIXING  ZONES  IN  COASTAL  AQUIFERS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09889 


ACCOUNTING  FOR  INTRACELL  FLOW  IN 
MODELS  WITH  EMPHASIS  ON  WATER 
TABLE  RECHARGE  AND  STREAM-AQUIFER 
INTERACTION:  I.  PROBLEMS  AND  CON- 
CEPTS, 

Geological  Survey,  Denver,  CO. 
D.  G.  Jorgensen,  D.  C.  Signor,  and  J.  I.  Imes. 
Water  Resources  Research  WRERAO,  Vol    25 
No.  4,  p  669-676,  April  1989.  5  fig,  25  ref. 

Descriptors:  'Hydrologic  models,  'Surface- 
groundwater  relations,  'Model  studies,  'Ground- 


water     recharge,      'Recharge,      'Water      table, 
'Streams,  'Aquifers,  Precipitation. 

Intracell  flow  is  important  in  modeling  cells  that 
contain  both  sources  and  sinks.  Special  attention  is 
needed  if  recharge  through  the  water  table  is  a 
source.  One  method  of  modeling  multiple  sources 
and  sinks  is  to  determine  the  net  recharge  per  cell. 
For  example,  for  a  model  cell  containing  both  a 
sink  and   recharge  through   the  water  table,   the 
amount  of  recharge  should  be  reduced  by  the  ratio 
of  the  area  of  influence  of  the  sink  within  the  cell 
to  the  area  of  the  cell.  The  reduction  is  the  inter- 
cepted portion  of  the  recharge.  In  a  multilayer 
model  this  amount  is  further  reduced  by  a  propor- 
tion factor,  which  is  a  function  of  the  depth  of  the 
flowlines  from  the  water  table  boundary  to  the 
internal  sink.  A  gaining  section  of  a  stream  is  a 
typical  sink.  The  aquifer  contribution  to  a  gaining 
stream  can  be  conceptualized  as  having  two  parts: 
the  first  part  is  the  intercepted  lateral  flow  from 
the  water  table  and  the  second  is  the  flow  across 
the  stream  bed  due  to  differences  in  head  between 
the   water   level   in   the   stream   and   the   aquifer 
below.  The  amount  intercepted  is  a  function  of  the 
geometry  of  the  cell,  but  the  amount  due  to  differ- 
ence in  head  across  the  stream  bed  is  largely  inde- 
pendent of  cell  geometry.  A  discharging  well  can 
intercept  recharge  through  the  water  table  within 
a  model  cell.  The  net  recharge  to  the  cell  would  be 
reduced  in  proportion  to  the  area  of  influence  of 
the  well  within  the  cell.  The  area  of  influence 
generally  changes  with  time.  Thus  the  amount  of 
intercepted  recharge  and  net  recharge  may  not  be 
constant  with  time.  During  periods  when  the  well 
is  not  discharging  there  will   be  no  intercepted 
recharge  even  though  the  area  of  influence  from 
previous  pumping  may  still  exist.  The  reduction  of 
net  recharge  per  cell  due  to  internal  interception  of 
flow  will  result  in  a  model-calculated  mass  balance 
less  than  the  prototype.  Additionally  the  effective 
transmissivity  along  the  intercell  flow  paths  may 
be  altered  when  flow  paths  are  occupied  by  inter- 
cepted recharge.  (See  also  W89-09891)  (Author's 
abstract) 
W89-09890 


ACCOUNTING  FOR  INTRACELL  FLOW  IN 
MODELS  WITH  EMPHASIS  ON  WATER 
TABLE  RECHARGE  AND  STREAM-AQUIFER 
INTERACTION:  II.  A  PROCEDURE, 

Geological  Survey,  Denver,  CO. 
D.  G.  Jorgensen,  D.  C.  Signor,  and  J.  I.  Imes. 
Water  Resources  Research  WRERAO,  Vol    25 
No.  4,  p  677-684,  April  1989.  5  fig,  14  ref. 

Descriptors:  'Hydrologic  models,  'Surface- 
groundwater  relations,  'Model  studies,  'Ground- 
water recharge,  'Recharge,  'Water  table, 
'Streams,  'Aquifers,  Precipitation. 

Intercepted  intracell  flow,  especially  if  the  cell 
includes  water  table  recharge  and  a  stream  (sink), 
can  result  in  significant  model  error  if  not  account- 
ed for.  A  procedure  utilizing  net  flow  per  cell  (Fn) 
that  accounts  for  intercepted  intracell  flow  can  be 
used  for  both  steady  state  and  transient  simulations. 
Germane  to  the  procedure  is  the  determination  of 
the  ratio  of  area  of  influence  of  the  interior  sink  to 
the  area  of  the  cell  (Ai/Ac).  Ai  is  the  area  in  which 
water  table  recharge  has  the  potential  to  be  inter- 
cepted by  the  sink.  Determining  Ai/Ac  requires 
either  a  detailed  water  table  map  or  observation  of 
stream  conditions  within  the  cell.  A  proportioning 
parameter  M,  which  is  equal  to  1  or  slightly  less 
and  is  a  function  of  cell  geometry,  is  used  to 
determine  how  much  of  the  water  that  has  poten- 
tial for  interception  is  intercepted  by  the  sink 
within  the  cell.  Also  germane  to  the  procedure  is 
the  determination  of  the  flow  across  the  streambed 
(Fs),  which  is  not  directly  a  function  of  cell  size, 
due  to  difference  in  head  between  the  water  level 
in  the  stream  and  the  potentiometric  surface  of  the 
aquifer  underlying  the  streambed.  The  use  of  Fn 
for  steady  state  simulations  allows  simulation  of 
water  levels  without  utilizing  head-dependent  or 
constant  head  boundary  conditions  which  tend  to 
constrain  the  model-calculated  water  levels,  an 
undesirable  result  if  a  comparison  of  measured  and 
calculated  water  levels  is  being  made.  Transient 
simulations  of  streams  usually  utilize  a  head-de- 
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pendent  boundary  condition  and  a  leakance  value 
to  model  a  stream.  Leakance  values  for  each  model 
cell  can  be  determined  from  a  steady  state  simula- 
tion, which  used  the  net  flow  per  cell  procedure. 
For  transient  simulation,  Fn  would  not  include  Fc. 
Also,  for  transient  simulation  it  is  necessary  to 
check  Fn  at  different  time  intervals  because  M  and 
Ai/Ac  are  not  constant  and  change  with  time.  The 
procedure  was  used  successfully  in  two  different 
models  of  the  aquifer  system  in  the  Ozarks.  The 
use  of  Fn  was  essential  to  the  two  model  studies 
because  most  model  cells  in  both  models  contained 
water  table  recharge  and  multiple  sinks.  (See  also 
W89-09890)  (Author's  abstract) 
W89-09891 

STOCHASTIC  ANALYSIS  OF  BOUNDARIES 
EFFECTS  ON  HEAD  SPATIAL  VARIABILITY 
IN  HETEROGENEOUS  AQUIFERS:  2.  IMPER- 
VIOUS BOUNDARY, 

Tel-Aviv  Univ.  (Israel).  Faculty  of  Engineering. 
Y.  Rubin,  and  G.  Dagan. 

Water  Resources  Research  WRERAO,  Vol.  25, 
No.  4,  p  707-712,  April  1989.  6  fig.  9  ref. 

Descriptors:  *Stochastic  process,  'Probability, 
•Groundwater  movement,  *Aquifers,  Mathemati- 
cal studies,  Tansmissivity. 

The  spatial  variability  of  the  head  (H)  in  a  two- 
dimensional  flow  in  the  vicinity  of  an  impervious 
boundary  was  investigated.  By  representing  H  and 
the  log  transmissivity  (Y)  as  space  random  function 
and  by  solving  the  flow  equation,  first-order, 
closed  form,  analytical  expressions  for  the  head 
variogram  and  the  head-log  transmissivity  Y  co- 
variance  were  developed.  These  expressions  pro- 
vided the  means  to  evaluate  the  influence  of  the 
boundary  on  the  joint  Y,H  random  field.  The 
assumption  of  unbounded  domain  was  examined 
and  found  to  be  a  good  approximation  at  distances 
larger  than  three  log  transmissivity  integral  scales 
from  the  boundary.  By  using  conditional  probabil- 
ities, a  simple  method  to  estimate  the  statistical 
moments  close  to  the  boundary  was  developed.  It 
requires  knowledge  of  the  moments  of  Y  and  H  in 
the  unbounded  domain  only.  The  method  com- 
pared favorably  with  the  exact  analytical  solution. 
(Cassar-PTT) 
W89-09894 


EFFICIENT  LAPLACE  TRANSFORM  SOLU- 
TION FOR  MULTIAQUIFER  SYSTEMS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  H.-D.  Cheng,  and  K.  Ou. 

Water  Resources  Research  WRERAO,  Vol.  25, 
No.  4,  p  742-748,  April  1989.  8  fig,  29  ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
•Laplace  equation,  *Multiaquifer  systems,  •Sedi- 
mentary basins,  Aquitards,  Mathematical  studies, 
Confined  aquifers. 

An  efficient  numerical  algorithm  was  developed 
for  groundwater  flow  in  multiaquifer  systems.  The 
method  was  based  on  Herrara's  formulation  which 
eliminates  the  need  of  explicitly  modeling  aqui- 
tards. Laplace  transform  was  applied  to  the  gov- 
erning integrodifferential  equations,  which  re- 
moves not  only  the  time  dependence  in  the  solu- 
tion system  but  also  the  integral  expression.  The 
final  system  was  a  set  of  nontransient,  linear  partial 
differential  equations  in  two  spatial  dimensions,  a 
regular  finite  difference  method  was  used  for  its 
solution.  The  solution  in  the  Laplace  transform 
domain  was  then  inverted  to  the  time  domain  using 
either  a  slow  or  a  quick  scheme  depending  on  the 
requirement  of  speed  and  accuracy.  Examples  of  a 
two-aquifer  one-aquitard  system  involving  radial 
and  regional  geometries  was  examined.  (Author's 
abstract) 
W89-09898 


DIRECT  INVERSE  PROBLEM  IN  AQUIFERS, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Applied  Mathematics 

Div. 

G  J.  Weir. 

Water  Resources  Research  WRERAO,  Vol.  25, 


No.  4,  p  749-753,  April  1989.  1  fig,  12  ref. 

Descriptors:  'Groundwater  recharge,  'Recharge, 
•Aquifers,  'Mathematical  studies,  Galerkin 
method,  Direct  inverse  problem,  Reservoirs,  Finite 
element  method. 

Solution  of  the  inverse  problem  for  aquifers  re- 
quires identification  of  a  distributed  parameter 
system.  In  addition  to  ill-posedness,  the  inverse 
problem  may  be  underdetermined  if  recharge  is 
treated  as  a  spatially  and  temporally  variable  distri- 
bution parameter.  Galerkin's  method  was  applied 
to  a  weak  formulation  of  the  direct  inverse  prob- 
lem, leading  to  a  (possibly  nonlinear)  weighted 
least  squares  problem.  Consideration  of  generic 
errors  suggests  that  if  the  estimate  for  some  deriva- 
tive of  head  contains  a  significant  error  on  one 
element  for  all  time,  then  significant  estimation 
errors  are  possible  for  all  nodes  and  for  all  reser- 
voir parameters.  In  contrast,  if  some  derivative  of 
head  is  small  in  some  spatial  region,  for  all  time, 
causing  the  matrix  to  be  inverted  in  the  least 
squares  algorithm  to  be  nearly  singular,  then  signif- 
icant estimation  errors  can  occur  in  the  corre- 
sponding reservoir  parameters  in  that  spatial 
region;  although  it  is  still  possible  that  other  reser- 
voir parameters  in  that  region,  as  well  as  all  reser- 
voir parameters  elsewhere,  may  be  satisfactorily 
estimated.  (Author's  abstract) 
W89-09899 
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LIQUID  CHROMATOGRAPHY  APPLICA- 
TIONS TO  DETERMINATION  OF  SORPTION 
ON  AQUIFER  MATERIALS, 

William  and  Mary  Coll.,  Gloucester  Point,  VA. 
Inst,  of  Marine  Science. 
W.  G  Maclntyre,  and  T.  B.  Stauffer. 
Chemosphere  CMSHAF,  Vol.  17,  No.  11,  p  2161- 
2173,  1988.  3  fig,  3  tab,  27  ref. 

Descriptors:  'Aquifers,  'Sorption  coefficients, 
'Liquid  chromatography,  'Organic  compounds, 
•Pollutants,  *Path  of  pollutants,  Methylnaphtha- 
lene,  Dichlorobenzene. 

Sorption  coefficients  of  1-methylnaphthalene  and 
1,2-dichlorobenzene  in  aqueous  solution  were 
measured  on  six  aquifer  materials  by  column  chro- 
matography using  frontal  analysis.  Possible  prob- 
lems with  using  columns  to  determine  sorption 
isotherms  on  soils  and  aquifer  material  were  con- 
sidered in  designing  the  apparatus  and  methods. 
Results  were  compared  with  those  for  similar  sys- 
tems determined  by  the  batch  method,  and  were 
generally  near  0.5  times  the  batch  values.  The 
order  of  sorption  coefficients  on  the  aquifer  materi- 
als was  the  same  for  both  methods.  (Author's 
abstract) 
W89-09992 


SIMULATION  OF  FRACTIONATION  OF  C13 
DURING  NONEQUILIBRIUM  REACTIVE 
SOLUTE  TRANSPORT  IN  GEOLOGIC  SYS- 
TEMS: FORMULATION  AND  EXAMPLE  CAL- 
CULATION, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
J.  Noorishad,  C.  L.  Carnahan,  and  L.  V.  Benson. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  4,  p  754-756,  April  1989.  1  fig,  7  ref.  Depart- 
ment of  Energy  contract  DE-AC03-76SF00098. 

Descriptors:  *Tracers,  *Carbon  radioisotopes, 
•Geochemistry,  *Solute  transport,  'Groundwater 
movement,  *Groundwater  dating,  *Chemical  reac- 
tions, *Isotope  studies,  Recharge,  Groundwater  re- 
charge, Carbonate  rocks,  Aquifers,  CHMTRNS 
computer  code,  Dating. 

Equations  of  transport  for  the  fractionating  stable 
carbon  isotope  were  formulated  and  implemented 
in  a  nonequilibrium  reactive  chemical  transport 
code.  These  equations  govern  the  variation  of 
C13/C12  ratios  arising  from  a  nonequilibrium 
chemical  reaction  of  flowing  groundwater  with 
carbonate  rocks.  Knowledge  of  the  C13/C12  ratios 
aids  in  dating  of  groundwaters.  (Cassar-PTT) 
W89-09900 


SOLUTION  OF  THE  FLOW  AT  A  CORNER 
PROBLEM  WITH  A  STAGNATION  ZONE, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

C.  W.  Boast,  and  P.  Baveye. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  4,  p  757-763,  April  1989.  6  fig,  31  ref. 

Descriptors:  *Waste  disposal,  'Groundwater 
movement,  'Stagnant  water,  Mathematical  studies, 
Aquifers,  Waste  disposal,  Flow  measurement. 

A  method  for  determining  the  location  of  the 
stagnation  boundary  for  a  porous  medium  with 
jump-to-proportionality  threshold  gradient  behav- 
ior is  described  and  used  to  solve  the  flow  at  a 
corner  boundary  value  problem.  These  deviations 
from  Darcy  behavior  are  significant  because  waste 
disposal  sites  would  pose  minimal  risks  if  located  in 
these  stagnation  zones.  (Cassar-PTT) 
W89-09901 


CANCER  MORTALITY  IN  U.  S.  COUNTIES 
WITH  HAZARDOUS  WASTE  SITES  AND 
GROUND  WATER  POLLUTION, 

Health  Effects  Research  Lab.,  Research  Triangle 

Park,  NC. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-09902 


ADAPTATION     OF     AQUIFER     MICROBIAL 

COMMUNITIES  TO  THE  BIODEGRADATION 

OF  XENOBIOTIC  COMPOUNDS:  INFLUENCE 

OF     SUBSTRATE     CONCENTRATION     AND 

PREEXPOSURE, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 

Environmental  Sciences  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10003 


GROUNDWATER  UBIQUITY  SCORE:  A 
SIMPLE  METHOD  FOR  ASSESSING  PESTI- 
CIDE LEACHABILITY, 

Monsanto  Agricultural  Products  Co.,  St.  Louis, 

MO. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-1O022 


LINEAMENTS:  SIGNIFICANCE,  CRITERIA 
FOR  DETERMINATION,  AND  VARIED  EF- 
FECTS ON  GROUND-WATER  SYSTEMS:  A 
CASE  HISTORY  IN  THE  USE  OF  REMOTE 
SENSING, 

Geological  Survey,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10U6 


HYDROGEOLOGIC  FRAMEWORK  FOR 
GROUNDWATER  PROTECTION, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 
Geophysics. 
M.  P.  Anderson. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  1-27,  7  fig,  2 
tab,  50  ref. 

Descriptors:  'Water  quality  control,  'Path  of  pol- 
lutants, 'Water  pollution  control,  'Groundwater 
movement,  'Groundwater  management,  'Hydro- 
logic  cycle,  Physical  properties,  Toxins,  Water 
vapor,  Glaciers,  Unsaturated  flow,  Recharge,  Ad- 
sorption, Chemical  degradation,  Hydrolysis,  Over- 
draft, Porosity,  Water  pollution  sources,  Soil 
water. 

To  understand  the  basic  principles  of  groundwater 
occurrence  and  movement,  it  is  necessary  to  appre- 
ciate the  ways  in  which  groundwater  interacts 
with  other  kinds  of  water  moving  through  the 
hydrologic  cycle.  Contamination  of  any  part  of  the 
hydrologic  cycle  may  lead  to  widespread  prob- 
lems; however,  it  is  important  to  recognize  that 
there  are  natural  mechanisms  within  the  subsurface 
that  can  mitigate  the  effects  of  a  pollutant  source. 
The  hydrologic  cycle  contains  water  in  three 
states:  liquid  water,  water  vapor,  and  water  tempo- 
rarily locked  up  in  glaciers.  The  concern  here  is 
with  liquid  water  which  occurs  in  two  forms:  (1) 
subsurface  water,  which  includes  soil  water  and 
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groundwater,  and  (2)  surface  water,  which  is  found 
in  streams,  lakes,  and  the  ocean.  Water  moves 
continuously  through  the  hydrologic  cycle  and  for 
this  reason  it  is  difficult  to  isolate  the  soil  zone, 
groundwater  zone,  or  surface  water  zone  for  indi- 
vidual analysis;  all  three  zones  are  connected. 
Therefore,  the  groundwater  hydrologist  must  also 
be  knowledgeable  about  processes  in  the  soil  zone 
as  well  as  surface  water  processes.  Chemicals  are 
transported  through  the  unsaturated  zone  dis- 
solved in  water  that  infiltrates  at  the  land  surface 
and  percolates  down  to  the  water  table.  Hence, 
analysis  of  chemical  movement  requires  an  analysis 
of  water  movement  in  the  unsaturated  zone.  Natu- 
ral defense  mechanisms  include  physical  processes 
(such  as  dilution  of  contaminated  water  with  un- 
contaminated  recharge  water  and  mixing  with  un- 
contaminated  water  already  present  in  the  subsur- 
face), chemical  processes  (such  as  adsorption  and 
precipitation),  and  biological  processes  (such  as 
chemical  degradation  by  bacteria),  as  well  as  decay 
and  hydrolysis.  Two  types  of  groundwater  moni- 
toring activities  are  important  for  groundwater 
planning  and  protection:  (1)  protecting  groundwat- 
er supplies  from  overdraft  and  (2)  protecting 
groundwater  from  pollution.  A  more  powerful 
analysis  is  possible  when  a  mathematical  model  is 
used  to  quantify  the  movement  of  water  and  so- 
lutes in  the  subsurface.  Major  areas  of  uncertainty 
include  quantifying  the  nature  of  heterogeneities 
present  in  aquifers  and  in  soil  profiles,  quantifying 
groundwater  recharge  rates,  identifying  the  kinds 
of  chemical  and  biological  reactions  that  occur  in 
the  subsurface,  and  quantifying  these  reactions  for 
input  to  mathematical  models.  (See  also  W89- 
10123)  (Fish-PTT) 
W89-10124 


LONG  ISLAND  CASE  STUDY, 

Long  Island  Regional  Planning  Board,  Hauppauge, 

For  primary   bibliographic   entry  see   Field   5G. 
W89-10129 


GROUND-WATER  CONTAMINATION:  FIELD 
METHODS. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-10153 


DEVELOPMENT   OF   EFFECTIVE   GROUND- 
WATER SAMPLING  PROTOCOLS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Ground-Water  Section. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10154 


QUALITY  ASSURANCE  GUIDELINES  FOR 
GROUND-WATER  INVESTIGATIONS:  THE 
REQUIREMENTS, 

Environmental  Monitoring  Systems  Lab.,  Las 
Vegas,  NV. 

J.  J.  van  Ee,  and  L.  G.  McMillion. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  27-34,  2  tab,  3  ref. 

Descriptors:  'Quality  control,  *Groundwater  qual- 
ity, 'Water  quality,  •Monitoring,  *Standards, 
•Data  acquisition,  Groundwater  pollution,  Geo- 
physics, Groundwater  management,  Assessments, 
Air  pollution,  Hazardous  wastes,  Political  aspects. 

The  U.S.  Environmental  Protection  Agency 
(EPA)  is  required  to  assess  the  quality  of  data  that 
are  collected  in  its  research  and  monitoring  pro- 
grams, and  this  requirement  is  meant  to  apply  to 
established  areas  such  as  air  and  water  pollution 
monitoring  as  well  as  to  the  emerging  use  of  geo- 
physics in  groundwater  investigations.  The  Agen- 
cy's quality  assurance  requirements  are  outlined, 
and  the  ability  to  meet  the  requirements  in  ground- 
water investigations  is  examined.  Suggestions  are 
offered  on  how  standards  and  standard  methods 
can  be  developed,  based  upon  the  experiences  ob- 
tained in  the  implementation  of  monitoring  pro- 
grams in  air  pollution  in  the  1970s.  The  concept  of 
reference  and  equivalent  methods  is  compared  in 
the  monitoring  of  the  air  quality  with  the  assess- 
ment of  groundwater  quality  for  the  EPA.  The 


applicability  of  quality  assurance  to  the  many  and 
varied  steps  in  a  groundwater  investigation  is 
viewed  with  an  emphasis  given  to  geophysics.  The 
lack  of  standard  procedures  and  quality  assurance 
guidelines  for  geophysical  investigations  of  hazard- 
ous waste  sites  poses  serious  questions  to  the  ac- 
ceptance of  emerging  disciplines  for  groundwater 
quality  studies.  (See  also  W89-10153)  (Author's 
abstract) 
W89-10155 


AVAILABILITY  AND  ACCESS  TO  GROUND- 
WATER-RELATED  INFORMATION  AND 
DATA, 

Tennessee  Valley  Authority,  Knoxville. 

For  primary  bibliographic  entry  see  Field   10A 

W89-10156 


INTEGRATING  GEOPHYSICAL  AND  HYDRO- 
GEOLOGICAL  DATA:  AN  EFFICIENT  AP- 
PROACH TO  REMEDIAL  INVESTIGATIONS 
OF  CONTAMINATED  GROUNDWATER, 

Toledo  Univ.,  OH.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-10157 


USE  OF  CONTROLLED  SOURCE  AUDIO 
MAGNETOTELLURICS  (CSAMT)  TO  DELIN- 
EATE ZONES  OF  GROUND-WATER  CON- 
TAMINATION-A  CASE  HISTORY, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10161 


MODIFIED  REVERSE-CIRCULATION  AIR 
ROTARY  DRILLING  TECHNIQUE  FOR  DE- 
VELOPMENT OF  OBSERVATION  AND  MON- 
ITORING WELLS  AT  GROUND-WATER  CON- 
TAMINATION srrES, 

Clark  (Edward  E.)  Engineers-Scientists,  Inc., 
Miami,  FL. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-10163 


MONITORING  WELL  CONSTRUCTION,  AND 
RECOMMENDED  PROCEDURES  FOR 
DIRECT  GROUNDWATER  FLOW  MEASURE- 
MENTS USING  A  HEAT-PULSING  FLOWME- 
TER. 

K-V  Associates,  Inc.,  Falmouth,  MA. 
For  primary  bibliographic  entry  see  Field  8A. 
W89-10164 


DETERMINING  WHETHER  WELLS  AND  PIE- 
ZOMETERS GD7E  WATER  LEVELS  OR  PIE- 
ZOMETRIC  LEVELS, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  de 

Genie  Mineral. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10165 


CHEMICAL  STABILITY  PRIOR  TO  GROUND- 
WATER SAMPLING:  A  REVIEW  OF  CURRENT 
WELL  PURGING  METHODS, 

Acres  International  Ltd.,  Niagara  Falls  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10171 


INVESTIGATIONS  OF  TECHNIQUES  FOR 
PURGING  GROUND-WATER  MONITORING 
WELLS  AND  SAMPLING  GROUND  WATER 
FOR  VOLATILE  ORGANIC  COMPOUNDS, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  Kalamazoo,  MI.  Cen- 
tral-Lake States  Regional  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10172 


RECENT   DEVELOPMENT   OF   DOWNHOLE 
WATER  SAMPLERS  FOR  TRACE  ORGANICS, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-10173 


FIELD  EVALUATION  OF  SEVEN  SAMPLING 
DEVICES  FOR  PURGEABLE  ORGANIC  COM- 
POUNDS IN  GROUND  WATER, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10174 


HERMETICALLY  ISOLATED  SAMPLING 
METHOD  FOR  GROUND-WATER  INVESTI- 
GATIONS, 

BAT  Envitech  A.B.,  Stockholm  (Sweden). 
For  primary  bibliographic  entry  see  Field  7B 
W89-10175 


SAMPLING  INTERAQUIFER  CONNECTOR 
WELLS  FOR  POLONIUM-210:  IMPLICA- 
TIONS FOR  GROSS-ALPHA  ANALYSIS, 

University   of  South   Florida,   Tampa.    Dept.   of 

Physics. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10176 


MEASURING  EFFECTS  OF  PERMEANT  COM- 
POSITION ON  PORE-FLUID  MOVEMENT  IN 
SOIL, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10178 


METHODS    FOR    VIRUS    SAMPLING    AND 
ANALYSIS  OF  GROUND  WATER, 

Arizona  Univ.,  Tucson.   Dept.   of  Nutrition  and 

Food  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10179 


ADSORPTION  AND  DEGRADATION  OF  EN- 
HANCED OIL  RECOVERY  CHEMICALS, 

National  Inst,  for  Petroleum  and  Energy  Research, 

Bartlesville,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10181 


MONITORING  GROUND-WATER  AND  SOIL 
CONTAMINATION  BY  REMOTE  FIBER 
SPECTROSCOPY, 

ST  and  E,  Inc.,  Livermore,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10182 


APPLICATION  OF  A  NEW  TECHNIQUE  FOR 
THE  DETECTION  AND  ANALYSIS  OF  LOW 
CONCENTRATIONS  OF  CONTAMINANTS  IN 
SODL, 

Colorado    School    of  Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10183 


FIELD      EXPERIMENTAL      METHODS      IN 
STRATIFIED  AQUIFERS, 

Auburn  Univ.,  AL.   Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10185 


FIELD  INVESTIGATION  OF  A  SMALL-DIAM- 
ETER, CYLINDRICAL,  CONTAMINATED 
GROUNDWATER  PLUME  EMANATING 
FROM  A  PYRITIC  URANIUM-TAILINGS  IM- 
POUNDMENT, 

Morwijk  Enterprises,  Vancouver  (British  Colum- 
bia). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10186 


GROUND-WATER  MONITORING  TECH- 
NIQUES FOR  NON-POINT-SOURCE  POLLU- 
TION STUDIES, 

South  Dakota  Dept.  of  Water  and  Natural  Re- 
sources, Brookings. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-10187 
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GROUND-WATER  CONTAMINATION  AND 
LAND  MANAGEMENT  IN  THE  KARST  AREA 
OF  NORTHEASTERN  IOWA, 

Soil  Conservation  Service,  Casper,  WY. 

For  primary  bibliographic  entry   see   Field   5G. 

W89-10188 


DETERMINING    NONPOINT-SOURCE    CON- 
TAMINATION BY  AGRICULTURAL  CHEMI- 
CALS IN  AN  UNCONFINED  AQUIFER,  DADE 
COUNTY,     FLORIDA:     PROCEDURES     AND 
PRELIMINARY  RESULTS, 
Geological  Survey,  Miami,  FL. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10189 


GEOLOGIC  AND  FLOW-SYSTEM-BASED  RA- 
TIONALE FOR  GROUND- WATER  SAMPLING, 

Agricultural  Research  Service,   University  Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-10190 


ARSENIC  CONTAMINATION  IN  EAST-CEN- 
TRAL ILLINOIS  GROUND  WATERS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10198 


RCRA  GROUNDWATER  MONITORING 
TECHNICAL  ENFORCEMENT  GUIDANCE 
DOCUMENT. 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic   entry  see   Field   5G. 

W89- 10202 


STUDY  OF  GROUNDWATER  COLLOIDS  AND 
THEIR  ABILITY  TO  TRANSPORT  RADIONU- 
CLIDES, 

Ytkemiska  Inst.,  Stockholm  (Sweden). 

For  primary  bibliographic  entry  see  Field  7B. 

W89- 10291 


CONTAMINATION  OF  TWO  DIMENSIONAL 
AQUIFERS  BY  POLLUTANTS, 

International  Centre  for  Theoretical  Physics,  Tri- 
este (Italy). 

For  primary  bibliographic  entry  see  Field  7B. 
W89-10292 


PREDICTED  IMPACTS  TO  THE  GROUND- 
WATER AND  COLUMBIA  RIVER  FROM  AM- 
MONIATED  WATER  DISCHARGES  TO  THE 
216-A-36B  CRIB, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10297 


AUTHIGENIC  NONTRONITIC  SMECTITE  AS- 
SOCIATED WITH  THE  CREOSOTE  WASTE 
PLUME,  PENSACOLA,  FLORIDA, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10315 


EVALUATION  OF  REPRODUCIBILITY  OF 
ORGANIC  CONTAMINANT  CONCENTRA- 
TIONS IN  GROUND  WATER  CONTAMINAT- 
ED BY  WOOD-PRESERVING  WASTES  AT 
PENSACOLA,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-10316 


EFFECTS  OF  CREOSOTE  PRODUCTS  ON 
THE  AQUEOUS  GEOCHEMISTRY  OF  UNSTA- 
BLE CONSTITUENTS  IN  A  SURFICIAL  AQUI- 
FER, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5C. 


W89-10317 


ANAEROBIC  BIODEGRADATION  OF  CREO- 
SOTE CONTAMINANTS  IN  NATURAL  AND 
SIMULATED  GROUND-WATER  ECOSYS- 
TEMS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10318 


FATE  AND  TRANSPORT  OF  CONTAMINANTS 
IN  SEWAGE-CONTAMINATED  GROUND 
WATER  ON  CAPE  COD,  MASSACHUSETTS, 

Geological  Survey,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10319 


NATURAL-GRADDZNT  TRACER  TEST  IN 
SAND  AND  GRAVEL:  OBJECTIVE,  AP- 
PROACH, AND  OVERVIEW  OF  TRACER 
MOVEMENT, 

Geological  Survey,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10320 


NATURAL-GRADIENT  TRACER  TEST  IN 
SAND  AND  GRAVEL:  RESULTS  OF  SPATIAL 
MOMENTS  ANALYSIS, 

Geological  Survey,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10321 


NATURAL-GRADIENT  TRACER  TEST  IN 
SAND  AND  GRAVEL:  NONCONSERVATTVE 
TRANSPORT  OF  MOLYBDENUM, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10322 


NATURAL-GRADIENT  TRACER  TEST  IN 
SAND  AND  GRAVEL:  PRELIMINARY  RE- 
SULTS OF  LABORATORY  AND  FIELD  MEAS- 
UREMENTS OF  HYDRAULIC  CONDUCTIVI- 
TY, 

Geological  Survey,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10323 


DEVELOPMENT  OF  TECHNIQUES  TO  MEAS- 
URE IN  SITU  RATES  OF  MICROBIAL  PROC- 
ESSES IN  A  CONTAMINATED  AQUIFER, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10324 


TRANSPORT    OF    BACTERIA    THROUGH    A 
CONTAMINATED  FRESHWATER  AQUIFER, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10325 


IMPORTANCE  OF  CLOSE-INTERVAL  VERTI- 
CAL SAMPLING  IN  DELINEATING  CHEMI- 
CAL AND  MICROBIOLOGICAL  GRADIENTS 
IN  GROUND- WATER  STUDIES, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-10326 


CONCEPTUAL  CHEMICAL  PROCESS  MODEL 
FOR  SEWAGE  CONTAMINATION  OF  A  SAND 
AND  GRAVEL  AQUIFER, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10327 


PRELIMINARY  ONE-DIMENSIONAL  SIMU- 
LATION OF  AMMONIUM  AND  NITRATE  IN 
THE  CAPE  COD  SEWAGE  PLUME, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10328 


INFLUENCE   OF   GEOCHEMICAL   HETERO- 
GENEITY IN  A  SAND  AND  GRAVEL  AQUI- 
FER  ON  THE  TRANSPORT  OF  NONIONIC 
ORGANIC   SOLUTES:   METHODS   OF   SEDI- 
MENT CHARACTERIZATION, 
Geological  Survey,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10329 


ROLE  CATION  EXCHANGE  IN  THE  TRANS- 
PORT OF  AMMONIUM  AND  NITRATE  IN  A 
SEWAGE-CONTAMINATED  AQUIFER, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10330 


MOVEMENT  AND  FATE  OF  CRUDE  OIL 
CONTAMINANTS  IN  THE  SUBSURFACE  EN- 
VIRONMENT AT  BEMIDJI,  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10331 


SEDIMENTARY  AND  POST-DEPOSITIONAL 
PROCESSES  RELATED  TO  AQUIFER  PROP- 
ERTIES AT  THE  BEMIDJI  RESEARCH  SITE, 
NORTH-CENTRAL  MINNESOTA, 

State  Univ.  of  New  York  Coll.  at  Pittsburgh. 
D.  A.  Franzi. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  C-7. 

Descriptors:  'Glacial  aquifers,  'Aquifer  character- 
istics, 'Minnesota,  'Groundwater  pollution,  Path 
of  pollutants,  Fate  of  pollutants,  Oil  spills. 

The  Bemidji  research  site  is  located  on  a  pitted  and 
regionally  dissected  outwash  plain  bordered  on  the 
north  by  a  moraine  complex  and  on  the  south  and 
west  by  a  low-relief,  till-veneered  upland.  Four 
glacial  lithofacies  associations,  each  of  which  con- 
tains a  diamicton  unit  and  genetically  related  strati- 
fied deposits,  are  recognized  on  the  basis  of  well- 
log  data  and  surface  morphostratigraphic  relation- 
ships. The  surficial  aquifer  is  composed  of  ice- 
contact  stratified  drift  and  outwash  that  range  in 
texture  from  moderately  well  sorted  to  poorly 
sorted  sand.  A  regionally  extensive  till  layer,  at 
depths  of  23-31  m  near  the  crude  oil  spill  site, 
forms  the  base  of  the  surficial  aquifer.  The  hydro- 
logic  characteristics  of  the  outwash  are  the  result 
of  its  depositional  environment  and  secondary  sub- 
sidence and  collapse  related  to  the  formation  of 
kettles.  Stratigraphic  reconstructions  from  surface 
morphological  relationships,  test  drilling,  and 
ground-penetrating-radar  surveys  indicate  that 
kettle  development  occurred  before,  during,  and 
after  outwash  deposition.  An  important  effect  of 
this  process  is  the  development  of  locally  thick 
accumulations  of  coarse-grained  outwash  associat- 
ed with  high-angle  faults  and  zones  of  disrupted 
bedding.  Small  bodies  of  fine-grained  sediment 
within  the  outwash  sequence  may  represent  over- 
bank  deposits  or  represent  local  accumulations  in 
abandoned  channels  or  isolated  kettle  depressions. 
(See  also  W89-10313)  (Rochester-PTT) 
W89-10332 


EFFECTS  OF  LOCAL  HYDRAULIC  DISCONTI- 
NUITIES ON  THE  TRANSPORT  OF  CRUDE- 
OIL  RESIDUALS  IN  GROUND  WATER,  BE- 
MIDJI, MINNESOTA,  RESEARCH  SITE, 

Geological  Survey,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10333 


BULK  AND  DISTRIBUTED  PARAMETER 
MASS-TRANSFER  MODELS  FOR  DETERMI- 
NATION OF  THE  SOURCE  STRENGTH  AT  AN 
OIL  SPILL/GROUND-WATER  INTERFACE, 

Minnesota  Univ.,  Minneapolis. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10334 
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GEOCHEMICAL  FAC1ES  AND  MINERAL  DIS- 
SOLUTION, BEMIDJI,  MINNESOTA,  RE- 
SEARCH SITE, 

Syracuse  Univ.,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10335 


WASHINGTON:  SITE  DESCRIPTION  AND  RE- 
SEARCH GOALS, 

Geological  Survey,  Tacoma,  WA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10348 


PRELIMINARY  DEVELOPMENT  OF  A  FIBER 
OPTIC  SENSOR  FOR  TNT, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 10370 


METAL  PARTITIONING  IN  AQUIFER  SEDI- 
MENTS, BEMIDJI,  MINNESOTA,  RESEARCH 
SITE, 

Syracuse  Univ.,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10336 


SOLID  PHASE  STUDIES  OF  AQUIFER  SEDI- 
MENTS, BEMIDJI,  MINNESOTA,  RESEARCH 
SITE, 

Syracuse  Univ.,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10337 


COMPOSITION  AND  FATE  OF  HYDROCAR- 
BONS IN  A  SHALLOW  GLACIAL-OUTWASH 
AQUIFER, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10338 


MICROBIAL   OXIDATION   OF  PETROLEUM 
VAPORS  IN  THE  UNSATURATED  ZONE, 

Geological  Survey,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10339 


TRANSPORT  AND  FATE  OF  MONOAROMA- 
TIC  HYDROCARBONS  IN  THE  SUBSURFACE, 
BEMIDJI,  MINNESOTA,  RESEARCH  SITE, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10340 


NONVOLATILE  ORGANIC  ACIDS  IN 
GROUND  WATER  CONTAMINATED  WITH 
CRUDE  OIL, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10341 


MICROBIAL  DEGRADATION  OF  PETROLE- 
UM IN  SUBSURFACE  ENVIRONMENTS,  BE- 
MIDJI, MINNESOTA,  RESEARCH  SITE, 

Bemidji  State  Univ.,  MN.  Center  for  Environmen- 
tal Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10343 


MOVEMENT  AND  FATE  OF  CHLORINATED 
SOLVENTS  IN  GROUND  WATER:  PRELIMI- 
NARY RESULTS  AND  FUTURE  RESEARCH 
PLANS, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10344 


ACID  GROUND-WATER  CONTAMINATION 
FROM  COPPER  MINING  NEAR  GLOBE,  ARI- 
ZONA: I.  OVERVIEW, 

Geological  Survey,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10345 


ACIDIC  GROUND-WATER  CONTAMINATION 
FROM  COPPER  MINING  NEAR  GLOBE,  ARI- 
ZONA: II.  NEUTRALIZATION  CAPACITY  OF 
ALLUVIUM, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10346 


GASOLINE  AND  DIESEL-OIL  CONTAMINA- 
TION   OF    GROUND    WATER    AT    YAKIMA, 


MOVEMENT  AND  FATE  OF  AGRICULTURAL 
CHEMICALS   IN  THE  SURFACE   AND  SUB- 
SURFACE ENVIRONMENTS  AT  THE  PLAINS 
WATERSHED     RESEARCH     SITE,     SOUTH- 
WESTERN GEORGIA, 
Geological  Survey,  Doraville,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10349 


FIELD  COMPARISON  OF  DOWNHOLE  AND 
SURFACE  SAMPLING  DEVICES  FOR  PUR- 
GEABLE  ORGANIC  COMPOUNDS  IN 
GROUND  WATER, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  7B. 

W89- 10350 


COMPARATIVE  TEST  OF  TWO  SAMPLING 
DEVICES  FOR  OBTAINING  PURGEABLE  OR- 
GANIC COMPOUNDS  FOR  GROUND-WATER 
WELLS, 

Geological  Survey,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10351 


CONSIDERATION  OF  THE  FLOW  SYSTEM  IN 
COLLECTION  AND  INTERPRETATION  OF 
GROUND-WATER  QUALITY  SAMPLES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10352 


USE  OF  CARBON-13  NUCLEAR  MAGNETIC 
RESONANCE  SPECTROSCOPY  IN  THE 
ANALYSIS  OF  COMPLEX  SAMPLES  OF  EN- 
VIRONMENTAL INTEREST, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10353 


ADSORPTION  OF  SELENIUM  BY  IRON  AND 
MANGANESE  OXIDES:  ENVIRONMENTAL 
IMPLICATIONS, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10354 


DISTRIBUTION  OF  ARSENIC  AND  HEAVY 
METALS  IN  A  CONTAMINATED  ALLUVIAL 
AQUIFER,  MILLTOWN,  MONTANA, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10355 


RECONNAISSANCE  APPRAISALS  OF  AN- 
THROPOGENIC EFFECTS  ON  REGIONAL 
GROUND- WATER  QUALITY, 

Geological  Survey,  Pueblo,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10356 


STATISTICAL  ANALYSIS  OF  GROUND 
WATER  CONTAMINATION  OF  THE  ALERT 
APRON  AND  NORTHERN  LANDFILL  AREAS 
OF  WURTSMITH  AFB,  MICHIGAN, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10368 


AIR    STRIPPERS    AND    THEIR    EMISSIONS 
CONTROL  AT  SUPERFUND  SITES, 

Environmental     Protection    Agency,     Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 10369 


INSTALLATION    RESTORATION    PROGRAM 
PHASE        II-CONFIRMATION/QUANTIFICA- 
TION,  STAGE  1.  VOLUME  1:  SELFRIDGE  AIR 
NATIONAL       GUARD       BASE,       MACOMB 
COUNTY,  MICHIGAN. 
Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10373 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II-CONFIRMATION/QUANTIFICA- 
TION  STAGE  1.  BUCKLEY  AIR  NATIONAL 
GUARD  BASE,  COLORADO. 

Dames  and  Moore,  Park  Ridge,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10386 


INSTALLATION    RESTORATION    PROGRAM 
PHASE        II-CONFIRMATION/QUANTIFICA- 
TION.     STAGE     1:     FINAL     REPORT     FOR 
UNITED  STATES  AIR  FORCE  PLANT  NO.  59, 
JOHNSON  CITY,  NEW  YORK. 
Hart  (Fred  C.)  Associates,  Inc.,  New  York. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10387 


INSTALLATION    RESTORATION    PROGRAM 
PHASE        II-CONFIRMATION/QUANTIFICA- 
TION,  STAGE  1.  FINAL  REPORT  FOR  BUR- 
LINGTON   AIR    NATIONAL    GUARD    BASE, 
BURLINGTON,  VERMONT. 
Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10399 


GEOLOGIC  STRUCTURE  AND  ALTITUDE  OF 
THE  TOP  MINNELUSA  FORMATION, 
NORTHEASTERN  BLACK  HILLS,  SOUTH 
DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89- 10407 


CHRONOLOGY  OF  DIVING  ACTIVITIES  AND 
UNDERGROUND  SURVEYS  IN  DEVDLS  HOLE 
AND  DEVILS  HOLE  CAVE,  NYE  COUNTY, 
NEVADA,  1950-86, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W 89- 10408 


GEOHYDROLOGY  OF  THE  FURNACE  CREEK 
BASIN  AND  VICINITY,  BERKS,  LANCASTER, 
AND  LEBANON  COUNTIES,  PENNSYLVA- 
NIA, 

Geological    Survey,    Malvern,    PA.    Water    Re- 
sources Div. 
L.  D.  Cecil. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4218, 
1988.  38p,  10  fig,  12  tab,  18  ref. 

Descriptors:  'Groundwater  resources,  'Geohydro- 
logy,  'Groundwater  budget,  'Pennsylvania, 
Groundwater  availability,  Surface  water  availabil- 
ity, Water  yield. 

A  study  of  the  water  resources  of  the  Furnace 
Creek  basin  and  vicinity  was  conducted  by  the 
U.S.  Geological  Survey  from  October  1982  to 
September  1985.  Although  all  water  resources  in 
the  area  were  studied,  the  primary  focus  was  on 
the  geohydrology.  The  Furnace  Creek  basin  is  an 
area  of  8.95  sq  mi,  about  three-fourths  of  which  is 
underlain  by  metamorphic  rocks  of  low  permeabil- 
ity. Reported  yields  for  14  wells  in  these  rocks 
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range  from  1  to  60  gal/min  (gallons  per  minute) 
with  a  median  of  7.5  gal/min.  Groundwater  dis- 
charge for  4.18  sq  mi  underlain  by  Precambrian 
granitic  and  hormblende  gneiss  averaged  869,000 
gal/day/sq  mi  between  October  1983  and  Septem- 
ber 1985.  Theoretically  about  3,630,000  gal/day 
could  be  pumped  from  wells  in  this  area  on  a 
sustained  basis;  however,  pumping  this  amount 
would  have  major  adverse  effects  on  streamflow. 
A  water  budget  analysis  for  March  1984  to  Febru- 
ary 1985  showed  that  precipitation  was  52.16 
inches,  streamflow  was  26.38  inches,  evapotran- 
spiration  was  29.29  inches,  groundwater  storage 
decreased  by  5.94  inches  and  diversions  made  by 
Womelsdorf-Robesonia  Joint  Authority  for  water 
supply  were  2.43  inches.  Precipitation  during  this 
period  was  above  normal.  Four  of  19  wells  sam- 
pled for  water  quality  had  iron,  manganese,  or 
nitrate  concentrations  above  the  U.S.  Environmen- 
tal Protection  Agency's  recommended  limits.  The 
crystalline  rocks  in  the  study  area  yield  soft  to 
hard  water  that  is  generally  acidic.  (USGS) 
W89-10409 


GROUNDWATER    LEVELS    IN    ARKANSAS, 
SPRING  1988, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-10415 


GEOHYDROLOGY  AND  DIGITAL  SIMULA- 
TION OF  THE  GROUNDWATER  FLOW 
SYSTEM  IN  THE  UMATILLA  PLATEAU  AND 
HORSE  HEAVEN  HILLS  AREA,  OREGON 
AND  WASHINGTON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

A.  Davies-Smith,  E.  L.  Bolke,  and  C.  A.  Collins. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    87-4268, 
1988.  72p,  25  fig,  1  tab,  36  ref. 

Descriptors:  'Groundwater  movement,  'Geohy- 
drology,  'Model  studies,  'Oregon,  *Basalts,  *Hy- 
drogeologic  units,  'Columbia  Plateau,  Simulation 
analysis,  Groundwater  flow  model,  Aquifers,  Aq- 
uifer characteristics. 

The  Columbia  Plateau  is  underlain  by  massive 
basalt  flows,  with  a  composite  thickness  of  about 
10,000  ft.  Structural  features  within  the  study  area 
include  a  series  of  anticline-syncline  pairs.  The 
main  avenues  of  groundwater  movement  in  the 
basalt  are  the  interflow  zone  between  basalt  flows. 
Individual  interflow  zones  may  be  rather  extensive 
in  the  lateral  direction  and  are  largely  isolated 
from  overlying  and  underlying  interflows  by 
poorly  permeable  basalt  flow  centers.  Four 
aquifers  were  defined  for  this  study.  The  upper- 
most aquifer  (layer  1)  consists  of  unconsolidated 
deposits  of  gravel,  sand,  silt,  and  clay  that  overlie 
the  basalt:  layer  2  consists  of  the  Saddle  Mountains 
Basalt,  layer  3  the  Wanapum  Basalt,  and  layer  4 
consists  of  the  upper  thousand  ft  of  Grande  Ronde 
Basalt.  Recharge  to  the  groundwater  system  is 
from  precipitation,  leakage  from  streams,  and  seep- 
age from  surface  water  irrigation.  Natural  dis- 
charge of  aquifers  is  principally  to  streams.  Dis- 
charge by  groundwater  pumpage  from  the  study 
area  ranged  from  approximately  2,000  acre-ft  in 
1950  to  144,000  acre-ft  in  1980.  About  85%  of  the 
total  pumpage  in  1980  was  from  the  Oregon  part  of 
the  study  area.  Water  level  declines  of  over  300  ft 
occur  locally  in  parts  of  the  study  area.  (USGS) 
W89-10416 


WATER  RESOURCES  OF  BORREGO  VALLEY 
AND  VICINITY,  SAN  DIEGO  COUNTY,  CALI- 
FORNIA: PHASE  2--DEVELOPMENT  OF  A 
GROUNDWATER  FLOW  MODEL, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

H.  T.  Mitten,  G.  C.  Lines,  C.E.  Berenbrock,  and 
T.  J.  Durbin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $5.50,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4199.  1988.  27p, 


13  fig,  3  tab,  5  ref. 

Descriptors:  'California,  'Model  studies,  'Water 
table  decline,  'Finite  element  method,  Mathemati- 
cal models,  Groundwater  basins,  Unconsolidated 
aquifers,  Pumpage,  Recharge,  Groundwater  move- 
ment, Groundwater  budget. 

Because  of  the  imbalance  between  recharge  and 
pumpage,  groundwater  levels  declined  as  much  as 
100  ft  in  some  areas  of  Borrego  Valley,  California 
during  drinking  1945-80.  As  an  aid  to  analyzing  the 
effects  of  pumping  on  the  groundwater  system,  a 
three-dimensional  finite-element  groundwater  flow 
model  was  developed.  The  model  was  calibrated 
for  both  steady-state  (1945)  and  transient-state 
(1946-79)  conditions.  For  the  steady-state  calibra- 
tion, hydraulic  conductivities  of  the  three  aquifers 
were  varied  within  reasonable  limits  to  obtain  an 
acceptable  match  between  measured  and  computed 
hydraulic  heads.  Recharge  from  streamflow  infil- 
tration (4,800  acre-ft/yr)  was  balanced  by  comput- 
ed evapotranspiration  (3,900  acre-ft/yr)  and  com- 
puted subsurface  outflow  from  the  model  area  (930 
acre-ft/yr).  For  the  transient  state  calibration,  the 
volumes  and  distribution  of  net  groundwater 
pumpage  were  estimated  from  land-use  data  and 
estimates  of  consumptive  use  for  irrigated  crops. 
The  pumpage  was  assigned  to  the  appropriate 
nodes  in  the  model  for  each  of  seventeen  2-year 
time  steps  representing  the  period  1946-79.  The 
specific  yields  of  the  three  aquifers  were  varied 
within  reasonable  limits  to  obtain  an  acceptable 
match  between  measured  and  computed  hydraulic 
heads.  Groundwater  pumpage  input  to  the  model 
was  compensated  by  declines  in  both  the  computed 
evapotranspiration  and  the  amount  of  groundwater 
in  storage.  (USGS) 
W89- 10427 


AQUIFER-TEST  EVALUATION  AND  POTEN- 
TIAL EFFECTS  OF  INCREASED  GROUND- 
WATER PUMPAGE  AT  THE  STOVEPIPE 
WELLS  HOTEL  AREA,  DEATH  VALLEY  NA- 
TIONAL MONUMENT,  CALIFORNIA, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-10430 


GROUNDWATER  GEOCHEMISTRY  OF  THE 
ALBUQUERQUE-BELEN  BASIN,  CENTRAL 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-10431 


SIMULATED  EFFECTS  OF  GROUNDWATER 
MANAGEMENT  ALTERNATIVES  FOR  THE 
SALINAS  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-10432 


GROUNDWATER  CONDITIONS  IN  THE 
ANZA-TERWILLIGER  AREA,  WITH  EMPHA- 
SIS ON  THE  CAHUILLA  INDIAN  RESERVA- 
TION,  RD/ERSIDE   COUNTY,   CALIFORNIA, 

1973-86, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89- 10434 


WATER  RESOURCES  APPRAISAL  OF  THE 
MOUNT  SHASTA  AREA  IN  NORTHERN  CALI- 
FORNIA, 1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-10435 


GEOHYDROLOGY  AND  MATHEMATICAL 
SIMULATIONS  OF  THE  PAJARO  VALLEY 
AQUIFER  SYSTEM,  SANTA  CRUZ  AND  MON- 
TEREY COUNTIES,  CALIFORNIA, 


Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

M.  J.  Johnson,  C.  J.  Londquist,  J.  Laudon,  and  H. 
T.  Mitten. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $10.25,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4281,  1988.  62p, 
28  fig,  5  tab,  34  ref. 

Descriptors:  'Model  studies,  'Finite  difference 
methods,  'Groundwater  level,  'Geohydrology, 
•Mathematical  models,  'California,  Coastal 
aquifers,  Pajaro  River,  Pajaro  Valley,  Pumpage, 
Unconsolidated  aquifers,  Water  levels,  Watson- 
ville. 

Groundwater  development  has  resulted  in  lowered 
water  levels  and  seawater  intrusion  in  the  Pajaro 
Valley,  California.  An  investigation  was  undertak- 
en to  describe  the  geohydrology  of  the  groundwat- 
er flow  system  and  to  evaluate  the  response  of  the 
system  to  pumping  stresses  by  using  a  mathemati- 
cal model.  The  aquifer  system  consists  of  three 
aquifers.  The  lower  aquifer  is  in  fluvial  sequences 
of  Quaternary  Aromas  Sand  below  interbedded 
clay  layers.  The  middle  aquifer  is  in  upper  fluvial 
and  lower  eolian  sequence  of  Aromas  Sand,  and  in 
overlying  basal  gravels  in  terrace  deposits  and 
alluvium.  Weathered  soil  zones  in  the  Aromas 
Sand,  and  clay  layers  in  the  terrace  deposits  and 
alluvium  overlie  the  middle  aquifer.  The  upper 
aquifer  is  actually  many  discontinuous  water  bear- 
ing zones  in  the  Aromas  Sand,  terrace  deposits, 
alluvium,  and  dune  sand.  The  three  aquifers  are 
represented  in  the  mathematical  model  by  three 
model  layers  separated  by  two  confining  layers. 
Model-generated  water  budgets  for  the  11 -year 
simulation  period  show  that  storage  decreased  by 
23,000  acre-ft,  mostly  during  the  1976-77  drought. 
The  calibrated  model  can  simulate,  with  acceptable 
accuracy,  both  semiannual  and  long-term  trends  of 
potentiometric  heads  in  parts  of  the  lower  and 
middle  layers.  (USGS) 
W89-10436 


PRELIMINARY  EVALUATION  OF  THE  HY- 
DROGEOLOGIC  SYSTEM  IN  OWENS 
VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
W.  R.  Danskin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $12.25,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4003,  1988.  76p, 
9fig,  3  tab,  31  ref. 

Descriptors:  'Groundwater  movement,  'Owens 
Valley,  'California,  'Model  studies,  Mathematical 
models,  Geohydrology,  Water  levels,  Water  use, 
Water  budget,  Hydrologic  budget. 

A  preliminary,  two-layer,  steady-state,  groundwat- 
er flow  model  was  used  to  evaluate  present  data 
and  hydrologic  concepts  of  Owens  Valley,  Califor- 
nia. Simulations  of  the  groundwater  system  indi- 
cate that  areas  where  water  levels  are  most  affect- 
ed by  changes  in  recharge  and  discharge  are  near 
toes  of  alluvial  fans  and  along  the  edge  of  permea- 
ble volcanic  deposits.  Sensitivity  analysis  for  each 
model  parameter  shows  that  steady  state  simula- 
tions are  most  sensitive  to  uncertainties  in  evapo- 
transpiration rates.  Tungsten  Hills,  Poverty  Hills, 
and  Alabama  Hills  were  found  to  act  as  virtually 
impermeable  barriers  to  groundwater  flow.  Accu- 
rate simulation  of  the  groundwater  system  between 
Bishop  and  Lone  Pine  appears  to  be  possible  with- 
out simulating  the  groundwater  system  in  Round 
Valley,  near  Owens  Lake,  or  in  aquifer  materials 
more  than  1,000  ft  below  land  surface.  Although 
vast  amounts  of  geologic  and  hydrologic  data  have 
been  collected  for  Owens  Valley,  many  parts  of 
the  hydrogeologic  system  have  not  been  defined 
with  sufficient  detail  to  answer  present  water  man- 
agement questions.  Location  and  extent  of  geolog- 
ic materials  that  impede  the  vertical  movement  of 
water  are  poorly  documented.  The  likely  range  of 
aquifer  characteristics,  except  vertical  hydraulic 
conductivity,  is  well  known,  but  spatial  distribu- 
tion of  these  characteristics  is  not  well  document- 
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ed.  A  set  of  consistent  water  budgets  is  needed, 
including  one  for  surface  water,  groundwater,  and 
the  entire  valley.  The  largest  component  of  previ- 
ous water  budgets  (evapotranspiration)  is  largely 
unverified.  More  definitive  estimates  of  local  gains 
and  losses  for  Owens  River  are  needed.  Although 
groundwater  pumpage  from  each  well  is  measured, 
the  quantity  of  withdrawal  from  different  zones  of 
permeable  material  has  not  been  defined.  (USGS) 
W89-10437 


BIBLIOGRAPHY  OF  REPORTS  ON  THE  HY- 
DROLOGY OF  OKLAHOMA  PREPARED  BY 
THE  U.S.  GEOLOGICAL  SURVEY  AND  COOP- 
ERATING AGENCIES,  1901-88, 

Geological  Survey,  Oklahoma  City,  OK.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field   IOC 

W89-10438 

HYDROGEOLOGIC  AND  GEOTECHNICAL 
PROPERTIES  OF  PLEISTOCENE  MATERIALS 
IN  NORTH-CENTRAL  WISCONSIN, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 
Geophysics. 

M.  A.  Muldoon,  K.  R.  Bradbury,  D.  M. 
Mickelson,  and  J.  W.  Attig. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-162259/ 
AS,  price  codes:  ACM  in  paper  copy,  A01  in  micro- 
fiche. Wisconsin  Water  Resources  Center,  Madi- 
son, Technical  Report,  WIS  WRC  88-03,  1988 
58p,  19  fig,  6  tab,  42  ref.  USGS  contract  14-08- 
0001-61053.  USGS  project  61053-03. 

Descriptors:  *Aquifers,  *Glacial  aquifers, 
•Groundwater,  *Geotechnical  properties,  •Stratig- 
raphy, *Hydrogeologic  properties,  Groundwater 
movement,  Permeability,  Porosity,  Hydraulic  con- 
ductivity, Piezometer  tests,  Grain  size,  Till  units, 
Shear  strength,  Compressive  strength,  Pleistocene 
units. 

Glacial  materials  cover  most  of  Wisconsin  and 
play  an  important  role  in  groundwater  investiga- 
tions and  geotechnical  projects.  A  lithostratigra- 
phic  framework  for  the  Pleistocene  units  in  Wis- 
consin outlines  the  extent  and  physical  characteris- 
tics of  the  Pleistocene  units;  these  hydrogeologic 
and  geotechnical  properties  of  the  units,  however, 
are  not  as  well  defined.  Hydrogeologic  and  geo- 
technical properties  were  determined  for  four  prel- 
ate Wisconsin  till  units  that  occur  in  western  Mara- 
thon County.  The  till  units  are  contained  within 
the  Medford  and  Edgar  Members  of  the  Marathon 
Formation  and  the  Bakerville  and  Merrill  Mem- 
bers of  the  Lincoln  Formation.  Hydraulic  conduc- 
tivity, P200,  Atterberg  limits,  unconfined  compres- 
sive strength,  and  shear  strength  parameters  were 
determined  for  each  till  unit.  A  characteristic  value 
and  the  range  of  values  were  determined  for  each 
unit  and  the  variation  in  properties  was  compared 
to  the  grain-size  variability  of  each  unit.  The  geo- 
metric means  of  the  laboratory-measured  conduc- 
tivities for  each  formation  are  2.5  to  3  orders  of 
magnitude  less  than  field-measured  conductivities. 
Grain-size  estimates  of  the  geometric  mean  hy- 
draulic conductivity  of  each  till  unit  range  over 
four  orders  of  magnitude.  The  Marathon  Forma- 
tion tills  are  classified  as  inorganic  silt  and  clay  of 
low  plasticity,  while  the  Lincoln  Formation  tills 
range  from  silty  sand  to  inorganic  silt  of  low 
plasticity.  The  shear  strength  parameters  indicate 
that  the  Medford  Member  till  is  normally  consoli- 
dated; the  Edgar  Member  till  is  overconsolidated; 
and  the  Merrill  Member  till  behaves  as  a  dense 
sand.  (USGS) 
W89- 10445 


Descriptors:  'Geohydrology,  *Groundwater 
movement,  *Geology,  'Tennessee,  'Structural  ge- 
ology, 'Waste  dumps,  Williamson  County. 

The  geology  and  structure  of  an  area  near  Brent- 
wood, Williamson  County,  Tennessee,  were  stud- 
ied to  define  the  potential  aquifers  and  confining 
units  that  comprise  the  groundwater  flow  system 
of  the  area.  Four  different  formations  were  identi- 
fied. These  formations  are,  in  descending  order, 
the  Bigby-Cannon  Limestone,  the  Hermitage  For- 
mation, the  Carters  Limestone,  and  the  Lebanon 
Limestone.  The  Bigby-Cannon  Limestone  and  the 
Hermitage  Formation  have  been  affected  by  recent 
erosion.  Any  variation  of  the  Carters  Limestone  is 
controlled  by  pre-Carters  erosion  of  the  top  of  the 
Lebanon  Limestone.  The  thickness  of  this  forma- 
tion ranges  from  65  to  79  ft.  A  small  scale  anti- 
cline-syncline  pair  is  evident.  This  structure  is  not 
a  result  of  erosion  and  also  occurs  in  the  T-3 
bentonite  bed  in  the  Carters  Limestone.  (USGS) 
W89- 10450  ' 


AREAL  VARIATION  IN  RECHARGE  TO  AND 
DISCHARGE  FROM  THE  FLORIDAN  AQUI- 
FER SYSTEM  IN  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89- 10453 


SIMULATION  OF  GROUNDWATER  FLOW  IN 
AQUIFERS  ALONG  THE  SUSQUEHANNA 
RIVER  IN  COLUMBIA  COUNTY,  PENNSYL- 
VANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

J.  H.  Williams,  and  G.  E.  Senko. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    85-4185 
1988.  44p,  13  fig,  12  tab,  6  plates,  14  ref. 

Descriptors:  'Model  studies,  *Geohydrology, 
•Pennsylvania,  'Groundwater  movement,  •Frac- 
ture permeability,  Aquifers,  Computer  models, 
Carbonate  rocks,  Shale,  Glacial  aquifers. 

A  numerical  model  of  groundwater  flow  was  de- 
veloped for  a  10.3  sq  mi  area  along  the  Susquehan- 
na River  in  Columbia  County,  east  central  Penn- 
sylvania. Groundwater  in  the  model  area  primarily 
is  in  secondary  openings  in  the  carbonate-and 
clastic-rock  aquifers  and  primary  openings  in  the 
glacial-outwash  aquifer  that  discontinuously  over- 
lies bedrock.  The  groundwater  flow  model  was 
calibrated  under  average  steady-state  conditions 
for  1981.  The  simulated  1981  water  budget  indi- 
cates an  average  inflow  rate  of  7.24  cu  ft/sec.  Of 
this,  93%  is  recharge  from  precipitation  and  6.6% 
is  boundary  flow.  62%  of  the  outflow  is  leakage  to 
streams,  21%  to  pumpage,  and  17%  to  evapotran- 
spiration. The  model  was  calibrated  under  tran- 
sient conditions  for  December  22,  1980  through 
April  21,  1982.  Water  level  fluctuations  caused  by 
natural  stresses  were  more  successfully  simulated 
than  those  caused  by  pumping  stresses.  Three  10- 
year,  hypothetical  stress  periods  were  simulated 
with  the  calibrated,  transient  model.  The  general 
impact  of  three  pumping  schemes  under  hypotheti- 
cal drought  and  drought-recovery  conditions  were 
simulated.  (USGS) 
W89-10455 


GEOLOGY  OF  AN  AREA  NEAR  BRENT- 
WOOD, WILLIAMSON  COUNTY,  TENNES- 
SEE, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div 
D.  W.  Hanchar. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4176 
1988.  24p,  10  fig,  2  tab,  7  ref. 


DISTRIBUTION  OF  DISSOLVED  SOLIDS 
CONCENTRATIONS  AND  TEMPERATURE  IN 
GROUNDWATER  OF  THE  GULF  COAST  AQ- 
UIFER SYSTEMS,  SOUTH-CENTRAL  UNITED 
STATES, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89- 10460 


DOCUMENTATION  OF  A  COMPUTER  PRO- 
GRAM TO  SIMULATE  AQUIFER  SYSTEM 
COMPACTION  USING  THE  MODULAR 
FINITE-DIFFERENCE  GROUNDWATER 

FLOW  MODEL, 


Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89- 10462 


HYDROLOGY  OF  THE  MELTON  VALLEY  RA- 
DIOACTIVE  WASTE  BURIAL  GROUNDS  AT 
OAK  RIDGE  NATIONAL  LABORATORY,  TEN- 
NESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89- 10464 


WATER    WITHDRAWALS    AND    CONSUMP- 
TION IN  PENNSYLVANIA,  1984, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 

For  primary   bibliographic   entry  see  Field   6D 
W89- 10469 


SIMULATION  OF  GROUNDWATER  FLOW  IN 
THE  LOWER  SAND  UNIT  OF  THE  POTO- 
MAC-RARITAN-MAGOTHY  AQUIFER 

SYSTEM,  PHILADELPHIA,  PENNSYLVANIA, 

Geological    Survey,    Malvern,    PA.    Water    Re- 
sources Div. 
R.  A.  Sloto. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4055 
February  1989.  51p,  29  fig,  2  tab,  30  ref. 

Descriptors:  *Groundwater,  *Pennsylvania,  'Geo- 
hydrology, 'Potomac-Raritan-Magothy  Aquifer 
System,  Model  studies,  Simulation  analysis,  Com- 
puter models. 

Groundwater  flow  in  the  lower  sand  unit  of  the 
Cretaceous  Potomac-Raritan-Magothy  aquifer 
system  in  Philadelphia,  Pennsylvania  was  simulat- 
ed with  a  two-dimensional  finite  difference 
groundwater  model.  The  133-sq  mi  modeled  area 
also  includes  part  of  Delaware  County,  Pennsylva- 
nia and  parts  of  Camden  and  Gloucester  counties, 
New  Jersey.  Throughout  most  of  the  area,  the 
lower  sand  unit  is  overlain  by  a  clay  confining  unit. 
A  vertical  hydraulic  conductivity  of  0.0016  ft/sec 
and  a  storage  coefficient  of  10  to  the  minus  eighth 
power  were  used  for  the  lower  sand  unit  and  a 
vertical  hydraulic  conductivity  of  4.0  x  10-8  ft/sec 
was  used  for  the  upper  confining  unit.  Changes  in 
the  potentiometric  surface  of  the  lower  sand  unit 
for  1904-78  were  simulated.  Differences  between 
simulated  and  observed  heads  generally  were  less 
than  10  ft.  Simulations  determined  that  5  and  10 
Mgal/d  increases  in  industrial  groundwater  pump- 
ing in  Philadelphia  would  lower  water  levels  by  as 
much  as  33  and  66  ft,  respectively.  Development  of 
an  emergency  60  Mgal/d  municipal  water  supply 
would  cause  declines  of  as  much  as  121  ft  after  30 
days  of  pumping.  (USGS) 
W89- 10470 


QUALITY  OF  WATER  FROM  PUBLIC- 
SUPPLY  WELLS  IN  PRINCIPAL  AQUIFERS 
OF  ILLINOIS,  1984-87, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10471 


GROUNDWATER  LEVELS  IN  THE  ALLUVIAL 
AQUIFER  IN  EASTERN  ARKANSAS,  1987, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
P.  W.  Westerfield. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-64,  March  1989.  32p,  2  fig,  15 
ref. 

Descriptors:  'Data  collections,  'Water  resources 
data,  'Groundwater  level,  'Alluvial  aquifers,  'Ar- 
kansas, Wells,  Mississippi  River  Valley  alluvial  aq- 
uifer, Mississippi  Alluvial  Plain. 
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Groundwater  level  measurements  of  516  wells  that 
tap  the  alluvial  aquifer  in  the  Quaternary  deposits 
of  the  Mississippi  Alluvial  Plain  were  made  by 
U.S.  Geological  Survey  and  district  Soil  Conserva- 
tion Service  personnel  during  1987.  The  shallowest 
prepumping  water  levels  occurred  in  Ashley,  Clay, 
Crittenden,  Greene,  Mississippi,  Phillips,  and  Ran- 
dolph Counties  where  water  levels  averaged  less 
than  20  ft  below  the  land  surface.  The  deepest 
water  levels  occurred  in  Arkansas,  Lonoke,  Poin- 
sett, and  Prairie  Counties  where  water  levels  of 
more  than  100  ft  below  land  surface  were  meas- 
ured. Water  levels  in  the  postpumping  season  aver- 
aged about  3.3  ft  lower  than  during  the  prepump- 
ing season.  (USGS) 
W89- 10474 


TEST  HOLES  FOR  MONITORING  SURFACE- 
WATER/GROUNDWATER  RELATIONS  IN 
THE  COTTONWOOD  CREEK  AREA,  SHASTA 
AND    TEHAMA    COUNTIES,    CALIFORNIA, 

1984-85, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

M.  J.  Johnson,  E.  R.  Houston,  and  J.  M.  Neil. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $5.00,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4090,  March 
1989.  20p,  11  fig,  8  tab,  8  ref. 

Descriptors:  'Tracers,  *Surface-groundwater  rela- 
tions, ♦Dam  construction,  *Damsites,  'Cotton- 
wood Creek,  'California,  Water  quality,  Piezo- 
meters, Stable-isotope  analysis,  Tritium,  Deuteri- 
um, Shasta  County,  Tehama  County,  Dutch 
Gulch,  Olinda,  Tehama  Formation,  Nomlaki  Tuff. 

Ten  test  holes  were  drilled  to  obtain  hydrogeolo- 
gic  information  for  an  investigation  of  stream-aqui- 
fer interaction  near  proposed  damsites  on  Cotton- 
wood Creek  and  South  Fork  Cottonwood  Creek, 
California.  At  each  site,  one  deep  well  was  com- 
pleted below  the  first  confining  clay  encountered 
in  the  upper  Tehama  Formation  to  determine  hy- 
draulic gradients  between  water-bearing  deposits 
in  the  Tehama  Formation  and  overlying  channel 
deposits.  At  three  sites  along  Cottonwood  Creek, 
two  shallow  wells  were  drilled  at  each  site  on  a 
line  perpendicular  to  the  stream  channel  to  deter- 
mine if  groundwater  in  channel  deposits  is  moving 
toward  or  away  from  the  stream  channel  and  to 
monitor  water  levels.  Geophysical  logs  were  cor- 
related with  lithologic  logs  compiled  from  analyses 
of  drill  cuttings  to  determine  depths  for  setting 
well  screens.  After  pumping  to  confirm  hydraulic 
connection  between  each  well  and  the  Tehama 
Formation,  water  levels  were  monitored  monthly 
from  June  1984  to  June  1985;  at  two  sites,  water 
levels  were  above  the  altitude  of  the  stream  chan- 
nel bottom  during  all  streamflow  conditions.  Triti- 
um dating  indicates  two  wells  have  water  more 
than  100  years  old;  one  well  has  either  a  mixture  of 
old  and  new  water  or  an  intermediate-aged  water. 
(USGS) 
W89-10478 


SIMULATION  OF  GROUNDWATER  FLOW  AT 
ANCHORAGE,  ALASKA,  1955-83, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89- 10480 


CHANGES  IN  SALTWATER  INTRUSION  IN 
THE  BISCAYNE  AQUIFER,  HIALEAH-MIAMI 
SPRINGS  AREA,  DADE  COUNTY,  FLORIDA, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic   entry  see   Field   5G. 

W89- 10481 


LIGHT-SENSITIZED  DECONTAMFNATION 
OF  GROUNDWATER  HAZARDOUS  CHEMI- 
CALS, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-10482 


BIODEGRADATION  OF  TRICHLOROETHY- 
LENE  AND  BIOMANIPULATION  OF 
AQUIFERS, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 
and  Operations  Research. 

For  primary  bibliographic  entry  see  Field  5D. 
W89- 10483 


EFFECTS  OF  MICROTOPOGRAPHY  AND 
VEGETATION  COVER  DENSITY  ON  INFIL- 
TRATION AND  RUNOFF, 

Washington  Univ.,  Seattle.   Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-10485 


GEOHYDROLOGY  OF  INDIANA  RIVER 
COUNTY,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

G.  R.  Schiner,  C.  P.  Laughlin,  and  D.  J.  Toth. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4073, 
1988.  1  lOp,  54  fig,  7  tab,  43  ref,  2  append.  Project 
FL-370. 

Descriptors:  *Water  quality,  *Geohydrology, 
•Floridan  Aquifer  System,  'Aquifer  systems, 
♦Saline  water,  'Florida,  *Indian  River  County, 
Groundwater,  Water  level,  Irrigation  water,  Vero 
Beach  well  field. 

The  surficial  aquifer  system  and  the  Floridan  aqui- 
fer system  are  the  sources  of  groundwater  used  in 
Indian  River  County,  Florida.  About  65%  of  the 
groundwater  is  used  for  irrigation  and  is  from  the 
Floridan  aquifer  system.  Saline  water  ranging  from 
slightly  saline  to  brine  underlies  the  fresh  ground- 
water throughout  the  county  and  is  the  chief  water 
quality  problem.  Transmissivities  of  the  surficial 
aquifer  system  in  eastern  Indian  River  County 
range  from  1,500  to  11,000  sq  ft/d.  Yields  of  wells 
are  as  much  as  1,200  gal/min.  Reported  transmissi- 
vities for  the  Floridan  aquifer  system  range  from 
65,000  to  200,000  sq  ft/d.  Most  wells  that  tap  the 
Floridan  aquifer  system  flow;  flow  rates  range 
from  30  to  2,000  gal/min.  Chloride  concentrations 
of  water  in  the  surficial  aquifer  system  generally 
are  below  100  mg/L,  but  concentrations  often 
exceed  250  mg/L  in  water  from  the  Floridan  aqui- 
fer system.  Between  1976  and  1983,  average  chlo- 
ride concentrations  in  water  from  six  wells  that  tap 
the  surficial  aquifer  system  in  the  Vero  Beach  well 
field  increased  about  36  mg/L,  but  were  un- 
changed in  four  other  wells.  The  increase  in  chlo- 
ride concentration  probably  is  related  to  a  well- 
field  pumpage  increase  from  5.44  million  gal/d  in 
1976  to  8.00  million  gal/d  in  1983.  In  most  of  the 
County,  chloride  concentrations  of  wells  that  tap 
the  Floridan  aquifer  system  have  not  changed  sig- 
nificantly in  the  15-year  period,  1968-83.  Water 
levels  in  the  surficial  aquifer  system  declined  15  to 
19  ft  between  1971  and  1984  in  the  Vero  Beach 
well  field  where  the  larger  groundwater  withdraw- 
als occur,  but  have  not  declined  significantly  out- 
side heavily  pumped  areas.  Water  levels  in  the 
Floridan  aquifer  system  have  declined  16  to  24  ft  in 
eastern  Indian  River  County  in  the  50-year  period, 
1934-84,  but  declines  outside  the  heavily  pumped 
areas  generally  have  been  less  than  10  ft  during  this 
period.  (USGS) 
W89-10487 


POTENTIAL  FOR  AQUIFER  COMPACTION, 
LAND  SUBSIDENCE,  AND  EARTH-FISSURES 
IN  THE  TUCSON  BASIN,  PUMA  COUNTY,  AR- 
IZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-10489 


GROUNDWATER  QUALITY  IN  THE  LOMPOC 
PLAIN,  SANTA  BARBARA  COUNTY,  CALI- 
FORNIA, 1983, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2K. 
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WATER  RESOURCES  AND  EFFECTS  OF 
GROUNDWATER  DEVELOPMENT  IN  PASCO 
COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

J.  D.  Fretwell. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4188, 
October  1988.  209p,  70  fig,  16  tab,  62  ref,  6  append. 

Descriptors:  'Upper  Floridan  Aquifer,  ♦Surface- 
groundwater  relations,  'Groundwater  movement, 
♦Water  quality,  ♦Florida,  Groundwater  develop- 
ment, Surficial  aquifer,  Pasco  County. 

Ninety-nine  percent  of  the  79.72  million  gal/d  of 
water  used  in  Pasco  County,  Florida  is  groundwat- 
er from  the  Upper  Floridan  aquifer.  In  addition, 
53.5  million  gal/d  is  exported  for  use  in  Pinellas 
County.  Chemical  quality  of  the  water  generally 
falls  within  recommended  limits  for  drinking  water 
except  near  the  coast.  A  groundwater  flow  model 
was  used  to  predict  drawdowns  in  water  levels 
under  five  different  development  plans  for  west 
Pasco  County.  One  of  these  plans  was  incorporat- 
ed in  an  estimated  groundwater  development  plan 
for  2035  for  Pasco,  Pinellas,  and  part  of  Hillsbor- 
ough County.  Reduction  in  evapotranspiration  ac- 
counts for  nearly  all  the  water  required  for  each 
development  plan.  Two  plans  showed  less  effect  in 
drawdown  and  potential  of  saltwater  intrusion 
than  the  other  three.  For  the  overall  groundwater 
development  plan  for  Pasco,  Pinellas,  and  parts  of 
Hillsborough  Counties,  the  average  potentiometric 
surface  in  2035  would  be  from  8  ft  higher  to  20  ft 
lower  than  the  average  1976-77  potentiometric  sur- 
face. Reductions  in  head  would  increase  the  poten- 
tial for  infiltration  of  contaminants  in  areas  where 
surficial  materials  are  thin,  sinkhole  development 
in  sinkhole  prone  areas,  and  upconing  and  lateral 
intrusion  of  saltwater.  The  potential  for  dewatering 
the  surficial  aquifer  is  great  in  the  Cross  Bar  Ranch 
and  Cypress  Creek  well-field  areas.  Evapotranspir- 
ation of  groundwater  would  be  reduced  by  19% 
between  1976-77  and  2035.  Exchange  of  water 
between  the  rivers  and  the  aquifers  will  be  reduced 
by  13%.  Springflow  will  be  reduced  by  6%,  and 
three  springs  will  cease  to  flow.  Model  boundary 
inflow  and  outflow  also  will  be  reduced.  (USGS) 
W89-10493 


REASSESSMENT  OF  THE  GEORGETOWN 
LEVIESTONE  AS  A  HYDROLOGIC  UNIT  OF 
THE  EDWARDS  AQUIFER,  GEORGETOWN 
AREA,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

L.  F.  Land,  and  M.  E.  Dorsey. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    88-4190, 
1988.  49p,  28  fig,  1  tab,  8  ref. 

Descriptors:  ♦Texas,  ♦Edwards  Aquifer,  ♦Geohy- 
drology,  ♦Aquifers,  ♦Groundwater  recharge, 
♦Water  quality,  Streamflow,  Streams,  Hydraulic 
properties,  Data  collections.  Water  resources  data, 
Aquifer  testing. 

A  reassessment  of  the  uppermost  geologic  unit  of 
the  Edwards  aquifer,  the  Georgetown  Limestone, 
to  determine  if  it  should  continue  to  be  classified  as 
a  unit  of  the  Edwards  aquifer,  was  conducted  in 
the  Georgetown  area  using  (1)  data  from  six  sur- 
veys of  streamflow  gains  and  losses  and  ground- 
water levels,  (2)  aquifer  tests  at  three  clusters  of 
test  wells,  and  (3)  variation  in  water  quality  char- 
acteristics to  indicate  groundwater  circulation.  The 
surveys  did  not  show  a  pattern  of  corresponding 
streamflow  gains  and  losses  with  positive  (upward) 
and  negative  (downward)  head  differentials,  re- 
spectively, between  the  main  water-bearing  zone 
of  the  Edwards  aquifer  and  the  streams.  A  consist- 
ent and  corresponding  pattern  was  shown  only  for 
the  subreach  containing  Berry  Springs.  The  aquifer 
tests  consisted  of  'slug'  test  analyses  to  determine 
the  transmissive  characteristics  of  the  Georgetown 
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Limestone  and  produced  hydraulic  conductivity 
values  ranging  from  1.4  x  10  to  the  minus  eighth 
power  to  2.8  x  10  the  the  ninth  power  centimeters/ 
sec  at  four  of  the  six  test  wells.  The  other  two  test 
wells  did  not  produce  data  suitable  for  convention- 
al aquifer-test  analysis.  An  analysis  of  the  water 
quality  characteristics  indicates  that  the  Edwards 
Limestone  and  the  stream  have  a  significant  hy- 
draulic connection  but  the  groundwater  circulation 
between  the  Edwards  Limestone  and  the  George- 
town Limestone  is  very  limited.  The  only  area, 
where  a  high  degree  of  hydraulic  connection  be- 
tween the  main  water  bearing  zone  of  the  Edwards 
aquifer  and  the  streams  was  found,  is  near  the 
updip  limits  of  the  Georgetown  where  a  nearby 
fault  occurs  and  where  major  springs  have  devel- 
oped. These  findings  indicate  that  the  Georgetown 
Limestone  does  not  function  as  a  unit  of  the  Ed- 
wards aquifer  but  as  a  regional  confining  bed  with 
localized  avenues  that  allow  flow  to  and  from  the 
underlying  Edwards  aquifer.  (USGS) 
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A  multilayered  groundwater  flow  system  exists  in 
the  Coastal  Plain  sediments  of  Texas.  The  Tertiary 
and  Quaternary  deposits  have  an  areal  extent  of 
128,000  sq  mi.  Two  distinct  aquifer  systems  are 
recognized.  The  older  Texas  coastal  uplands  aqui- 
fer system  consists  of  four  aquifers  and  two  confin- 
ing units  in  the  Wilcox  and  Claiborne  Groups.  It  is 
bounded  from  below  by  the  practically  imperme- 
able Midway  confining  unit  or  by  the  top  of  the 
geopressured  zone.  It  is  bounded  from  above  by 
the  poorly  permeable  Vicksburg-Jackson  confining 
unit,  which  separates  it  from  the  overlying  system. 
The  overlying  coastal  lowlands  aquifer  system 
consists  of  five  aquifers  and  two  confining  units 
that  range  in  age  from  Oligocene  to  Holocene.  The 
hydrogeologic  units  of  both  systems  crop  out  in 
bands  that  parallel  the  coastline.  The  units  dip  and 
thicken  toward  the  Gulf.  Quality  of  water  in  the 
aquifer  systems  varies  greatly,  with  dissolved 
solids  ranging  from  a  few  hundred  to  more  than 
200,000  mg/L.  A  three-dimensional,  variable-den- 
sity digital  model  was  calibrated  to  simulate  prede- 
velopment  flow.  Horizontal  hydraulic  conductiv- 
ities of  the  aquifers  range  from  15  to  170  ft/d. 
Vertical  hydraulic  conductivities  of  all  units  range 
from  0.00001  to  0.01  ft/d.  Simulated  recharge  rates 
in  the  outcrop  areas  do  not  exceed  6  inches/year. 
The  high  rates  exist  in  small,  local  topographically 
high  areas.  The  average  recharge  rate  in  the  out- 
crop areas  is  0.74  inch/year.  Total  simulated  re- 
charge in  the  outcrop  areas  is  269  million  cu  ft/d. 
(USGS) 
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Aquifers  in  Island  County,  Washington,  that  are 
intruded  by  seawater  from  Puget  Sound  contain 
chloride  concentrations  that  exceed  100  mg/L. 
Chloride  concentrations  exceeded  100  mg/L  in 
24%  of  the  wells  that  were  drilled  below  sea  level 
and  sampled  in  August  1981,  but  most  of  the 
chloride  concentrations  did  not  exceed  1,000  mg/ 
L.  Groundwater  occurs  in  glacial  deposits  that 
have  a  maximum  thickness  of  3,000  ft;  the  deposits 
were  divided  into  five  aquifers  and  five  confining 
units.  Four  overlapping  digital  models  were  cali- 
brated, using  time-averaged  data,  to  simulate  three- 
dimensional  steady  flow  of  fresh  groundwater  in 
multiple  aquifers  containing  freshwater  and  sea- 
water  separated  by  a  sharp  interface.  Model  simu- 
lations indicate  that  most  of  the  recharge  is  dis- 
charged from  aquifers  C  and  D  as  springs  below 
sea  levels,  and  only  a  small  fraction  of  the  recharge 
moves  downward  below  aquifer  C.  Simulations 
also  indicate  that  aquifers  beneath  the  islands  are 
not  recharged  by  groundwater  that  moves  from 
the  mainland  through  aquifers  beneath  Puget 
Sound  except  in  the  area  of  northeast  Camano 
Island.  Between  Whidbey  and  Camano  Islands,  the 
freshwater-seawater  interface  intersects  the  bottom 
of  Puget  Sound  and  prevents  movement  of  fresh 
groundwater  between  the  two  islands.  (USGS) 
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The  geohydrology  of  the  Flathead  Indian  Reserva- 
tion was  studied  to  provide  information  needed  to 
formulate  groundwater  development  plans.  Bed- 
rock in  the  area  consists  predominantly  of  slightly 
metamorphosed  carbonate  and  fine-grained  clastic 
rocks  of  the  Precambrian  Belt  Supergroup.  Valley- 
fill  deposits  consist  of  alluvium  of  Holocene  age; 
glacial  and  glaciolacustrine  boulders,  cobbles, 
gravel,  sand,  silt,  and  clay  of  Pleistocene  age;  and 
siltstone,  fine-grained  sandstone,  and  coal  of  proba- 
ble Tertiary  age.  Most  wells  in  the  reservation  are 
completed  in  valley-fill  aquifers~for  which  well 
discharge  ranges  from  0.5  to  1,600  gal/min  and 
transmissivity  ranges  from  3.2  to  45,600  sq  ft/d. 
Groundwater  flow  follows  the  trend  of  the  respec- 
tive valleys.  Water  level  in  valley-fill  aquifers  fluc- 
tuates seasonally  in  response  to  recharge  from 
streams  and  irrigation  canals  and  discharge  from 
wells.  Recharge  to  valley-fill  aquifers  occurs  by 
direct  infiltration  of  snowmelt  and  rainfall,  leakage 
from  streams  and  irrigation  canals,  subsurface 
inflow,  and  irrigation  return  flow.  Discharge  from 
the  valley-fill  aquifers  occurs  through  evaporation, 
transpiration  by  plants,  withdrawals  from  wells, 
leakage  to  rivers  and  streams,  and  subsurface  out- 
flow. Water  in  bedrock  is  available  from  fracture 
zones  of  secondary  permeability;  discharge  from 
wells  completed  in  bedrock  ranges  from  2.5  to  40 
gal/min.  Water  from  wells  and  springs  is  calcium 
bicarbonate  or  sodium  bicarbonate  type  and  con- 
tained dissolved-solids  concentrations  of  42  to 
1,100  mg/L.  All  dissolved  constituents  in  most 
samples  were  within  Federal  drinking  water  stand- 
ards. (USGS) 
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Paleozoic  rocks  in  northwestern  Colorado  were 
investigated  during  the  U.S.  Geological  Survey's 
Regional  Aquifer  Systems  Analysis  of  the  Upper 
Colorado  River  Basin.  Paleozoic  rocks  in  the  study 
area  are  grouped  into  11  hydrostratigraphic  units 
on  the  basis  of  lithologic  and  hydrologic  proper- 
ties. Devonian  and  Mississippian  carbonate  rocks 
and  Pennsylvanian  and  Permian  sandstone  are  re- 
gional aquifers,  with  natural  discharges  commonly 
ranging  from  50  to  1,000  gal/min.  Other  hydrostra- 
tigraphic units  in  the  area  are  either  local  aquifers 
or  confining  layers,  with  discharges  rarely  exceed- 
ing 50  gal/min.  Aquifer  tests  at  Glenwood  Springs 
indicate  that  the  Devonian  and  Mississippian  car- 
bonate rocks  unit  locally  has  a  transmissivity  of 
47,000  sq  ft/day,  a  storage  coefficient  of  0.0005, 
and  a  hydraulic  conductivity  of  more  than  100  ft/ 
day.  Hydraulic  conductivities  in  most  hydrostrati- 
graphic units  decrease  with  distance  away  from 
structural  uplifts.  Water  in  the  Devonian  and  Mis- 
sissippian carbonate  rocks  unit  flows  from  structur- 
al uplifts  to  structural  and  fluvial  basins.  This  hy- 
drostratigraphic unit  supplies  water  to  streams  that 
drain  the  White  River  Plateau,  hot  springs  at  Glen- 
wood Springs,  and  artesian  wells  in  the  Burns 
basin.  (USGS) 
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Thermal  water  in  Twin  Fall  County  has  been  used 
for  space  heating,  large-scale  greenhouse  oper- 
ations, and  aquaculture  since  the  mid-1970's.  More 
recently,  increased  utilization  of  the  thermal  water 
has  caused  aquifer  pressures  to  decline.  Near  the 
city  of  Twin  Falls,  water  levels  in  some  formerly 
flowing  thermal  wells  have  declined  to  below  land 
surface.  The  thermal  water  is  principally  in  the 
silicic  volcanic  rocks  of  the  Idavada  Volcanics. 
Electrical  resistivity  soundings  indicate  that  thick- 
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ness  of  the  rocks  ranges  from  about  700  to  3,000  ft 
and  averages  about  2,000  ft.  Temperatures  of  water 
sampled  range  from  26  C  to  nearly  50  C  in  wells 
completed  in  the  upper  part  of  the  reservoir  near 
Twin  Falls.  Water  from  deeper  parts  of  the  reser- 
voir may  be  warmer  than  50  C.  Most  of  the 
thermal  water  is  a  sodium  bicarbonate  type.  The 
maximum  fluoride  concentration  was  22  mg/L. 
Chloride  concentrations  between  about  50  and  150 
mg/L  are  the  result  of  mixing  of  deep  water  with 
shallower,  cooler  water  that  has  been  affected  by 
percolation  of  irrigation  water.  Carbon- 14  concen- 
trations in  selected  thermal  water  samples  indicate 
ages  of  1,000  to  15,000  years.  The  water  becomes 
progressively  older  northward  along  proposed 
groundwater  flowpaths.  On  the  basis  of  transit 
times  in  the  system  of  10,000  to  15,000  years  and 
the  reservoir  volume,  recharge  is  estimated  to  be 
about  5  to  7  cu  ft/sec.  Net  heat  flux  in  the  area  is 
about  2.2  heat  flow  units.  (USGS) 
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The  Oakley  Fan  area  is  a  broad,  crescent-shaped 
lowland  along  the  southern  margin  of  the  Snake 
River  Plain  in  south-central  Idaho.  Intensive 
groundwater  development  for  irrigation  has  result- 
ed in  rapid  water-level  declines  and,  as  a  conse- 
quence, designation  by  the  State  of  four  Critical 
Groundwater  Areas.  Principal  aquifers  are  in  lime- 
stone, rhyolite,  basalt,  and  alluvium.  Annual  water- 
level  declines  range  from  3  ft  to  about  5  ft.  Re- 
charge to  the  groundwater  system  is  from  infiltra- 
tion of  surface  water  used  for  irrigation,  precipita- 
tion on  the  surrounding  mountains,  infiltration  of 
localized  runoff,  and  upward  movement  of  thermal 
water.  Groundwater  pumpage  during  the  period 
1979-84  averaged  173,000  acre-ft/yr.  Surface  and 
groundwater  is  predominantly  a  calcium  bicarbon- 
ate type  with  variable  concentrations  of  dissolved 
solids.  Comparisons  of  silica  and  chloride  concen- 
trations and  isotopic  composition  of  groundwater 
were  useful  in  determining  areal  extent  of  aquifers 
and  movement  of  groundwater.  A  three-dimen- 
sional mathematical  model  of  the  Oakley  Fan  area 
was  developed.  The  aquifer  system  was  simulated 
in  three  phases:  (1)  Average  1979-84  hydrologic 
conditions,  (2)  1910  hydrologic  conditions,  and  (3) 
1910-84  hydrologic  conditions.  Model  simulation 
indicated  that,  for  the  period  1945-79,  subsurface 
outflow  declined  from  327,000  acre-ft/yr  to 
215,000  acre-ft/yr.  Simulated  groundwater  pump- 
age during  the  period  1945-79  was  3,000,000  acre- 
ft;  simulated  change  in  storage  was  250,000  acre-ft. 
Simulations  with  the  model  approximate  natural 
conditions  and  probably  can  be  used  to  evaluate 
future  changes  in  the  hydrologic  system.  (USGS) 
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The  U.S.  Geological  Survey,  in  cooperation  with 
the  U.S.  Marine  Corps,  is  studying  the  groundwat- 
er resources  of  the  Marine  Corps  Base  at  Camp 
Lejeune,  North  Carolina,  and  is  constructing  a 
groundwater  flow  model  of  the  area.  Water  use  by 
the  Base  grew  from  about  4  million  gal/day  in 
1941  to  about  7  million  gal/day  in  1986.  In  the  last 
decade,  water  demand  has  not  increased  substan- 
tially. The  Castle  Hayne  aquifer  is  the  water- 
supply  source  for  the  Base.  The  aquifer,  which  lies 
between  50  to  300  ft  below  the  Base,  is  made  up  of 
a  series  of  sand  and  limestone  beds.  Contour  maps 
of  water  levels  show  that  the  New  River  is  a  major 
discharge  area  for  the  Castle  Hayne,  as  is  the 
Atlantic  Ocean.  The  top  of  the  aquifer  ranges  from 
about  20  ft  above  sea  level  in  the  northern  part  of 
the  area  to  about  40  ft  below  sea  level  in  the 
southeastern  part.  Thin  and  discontinuous  clay 
beds,  less  than  30  ft  thick,  make  up  about  15  to 
24%  of  the  section,  indicating  that  the  water- 
supply  aquifer  is  in  a  leaky,  confined  aquifer 
system.  Well-acceptance  tests  indicate  a  mean  spe- 
cific capacity  of  8.8  gal/min/ft  of  drawdown.  The 
mean  transmissivity  value  estimated  from  specific 
capacities  is  9,900  sq  ft/day.  The  mean  estimated 
hydraulic  conductivity  is  48  ft/day.  (USGS) 
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This  report  describes  listings  of  model  input  values 
for  the  simulation  of  three-dimensional  groundwat- 
er flow  in  the  Tesuque  aquifer  system  in  northern 
North  Mexico  using  a  modular,  three-dimensional, 
finite-difference,    groundwater    flow    model.    The 
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original  simulations  were  done  in  1980  using  a 
mathematical,  three-dimensional  finite  difference, 
groundwater  flow  model.  Conversion  of  the  math- 
ematical model  was  done  in  1988.  Values  for  a 
historical  period,  1947  through  1980,  and  a  future 
period,  1981  through  2080,  are  listed.  The  model 
input  values  are  contained  on  a  360-kilobyte  dis- 
kette. This  report  is  a  supplement  to  U.S.  Geologi- 
cal Survey  Open-File  Report  89-26.  (USGS) 
W89- 10524 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  2, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10525 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  3, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10526 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
AQUIFERS  TO  SURFACE  CONTAMINATION 
IN  ALABAMA;  AREA  5, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10527 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  10, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10528 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  11, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10529 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  12, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10530 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  13, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10531 
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PARAMETER  ESTIMATION  FOR  COUPLED 
UNSATURATED  FLOW  AND  TRANSPORT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09312 


GAS  TRANSPORT  IN  UNSATURATED  ZONES: 
MULTICOMPONENT  SYSTEMS  AND  THE 
ADEQUACY  OF  FICK'S  LAWS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09321 
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DERIVATION  OF  CONDITIONS  DESCRIBING 
TRANSPORT  ACROSS  ZONES  OF  REDUCED 
DYNAMICS  WITHIN  MULTIPHASE  SYS- 
TEMS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-09324 


INTERPRETATION  OF  OXYGEN  AND 
SULFUR  ISOTOPES  FROM  DISSOLVED  SUL- 
FATES IN  TILLS  OF  SOUTHERN  ALBERTA, 
CANADA, 

National   Water   Well   Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-09329 


SIGNIFICANCE  OF  CHANGES  IN  K  SUB  C 
VALUES  FOR  CA-AL  EXCHANGE  AND  ITS 
EFFECTS  ON  SOIL  AND  WATER  ACIDIFICA- 
TION PREDICTIONS, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Inst,  foer 

Ekologi  och  Miljoevaard. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09348 


WATER  FLOW  THROUGH  LAYERED  ANISO- 
TROPIC BEDDED  SOIL  WITH  SUBSURFACE 
DRAINS, 

Agricultural  Research  Service,  Baton  Rouge,  LA. 

Soil  and  Water  Management  Research  Unit. 

J.  S.  Rogers,  and  H.  M.  Selim. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  53,  No.  1,  p  18-24,  January/February  1989.  6 

fig,  6  tab,  26  ref. 

Descriptors:  *Soil  water,  *Hydraulic  conductivity, 
'Anisotropy,  *Model  studies,  'Impervious  bound- 
aries, 'Subsurface  drains,  'Saturated  flow,  'Soil 
saturation,  Soil  moisture,  Vertical  flow,  Mathemat- 
ical studies,  Seepage,  Stratification,  Soil  profiles, 
Boundary  conditions,  Mathematical  models. 

Steady-state  water  flow  was  analysed  for  layered 
bedded  soils  with  subsurface.  The  soil  was  assumed 
to  consist  of  one  or  more  layers  bounded  below  by 
an  impervious  barrier  and  above  by  a  soil  surface 
of  uniform  slope.  Each  soil  layer  was  considered 
water-saturated  and  uniformly  isotropic  or  aniso- 
tropic within  the  layer.  Anisotropy  was  defined 
such  that  the  horizontal  hydraulic  conductivity 
does  not  equal  vertical  hydraulic  conductivity. 
The  finite  element  method  was  used  in  the  numeri- 
cal solution  for  steady  and  saturated  flow.  Al- 
though the  numerical  techniques  presented  can 
handle  any  number  of  layers,  results  are  only  pre- 
sented for  one-layer  and  two-layer  profiles.  The 
effect  of  the  degree  of  anisotropy  (R)  and  equiva- 
lent hydraulic  conductivity  (K)  for  individual 
layers  on  drain  outflow,  water  seepage  along  the 
soil  surface,  and  the  relative  flow  within  each  layer 
was  investigated.  The  presence  of  subsurface 
drains  increased  the  total  flow  into  the  bedded  soil 
surface  and  decreased  (often  eliminated)  water 
seepage  outflow  along  the  sloping  soil  surface.  The 
influence  of  the  depth  of  subsurface  drains  below 
the  ground  surface  was  dependent  upon  both  K 
and  R  of  the  soil  layers.  In  general,  higher  K  and 
higher  R  in  the  layer  containing  the  subsurface 
drain  resulted  in  higher  drain  flows.  (Author's 
abstract) 
W89-09461 


EFFECT  OF  POLYSACCHARIDES,  CLAY  DIS- 
PERSION, AND  IMPACT  ENERGY  ON 
WATER  INFILTRATION, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 
W89-09463 


EFFECT  OF  SUBSOILING  ON  YIELD  AND 
QUALITY  OF  CORN  AND  POTATO  AT  TWO 
IRRIGATION  FREQUENCIES, 

El  Obeid  Res.  Stn.,  El.  Obeid,  Sudan. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-09465 


EFFECT  OF  TWO  POLYMERS  AND  WATER 
QUALITIES  ON  DRY  COHESIVE  STRENGTH 
OF  THREE  SOILS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
S.  M.  Aly,  and  J.  Letey. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  1,  p  255-259,  January/February  1989. 
3  fig,  5  tab,  16  ref. 

Descriptors:  'Polymers,  'Soil  amendments,  'Soil 
strength,  'Soil  physical  properties,  'Water  quality, 
'Soil  treatments,  'Soil  water,  Sand,  Loam,  Clays, 
Soil  water,  Physico-chemical  properties. 

The  effects  of  two  polymers,  cationic  guar  (CP-14) 
and  anionic  polyacrylamide  (PAM),  and  two  water 
qualities  on  dry  cohesive  strength  of  three  soils 
were  studied.  The  soils  were  Fallbrook  sandy  loam 
(fine-loamy,  mixed,  thermic,  Typic  Haplixeralf), 
Bosanko  sandy  clay  loam  (fine,  montmorillonitic, 
thermic,  Chromic  Pelloxererts),  and  Hanford 
loamy  sand  (coarse-loamy,  mixed,  nonacid,  ther- 
mic, Typic  Xerorthents).  The  two  polymers  were 
applied  with  synthesized  Friant-Kern  Canal  or 
well  water  typical  of  the  San  Joaquin  Valley  of 
California  (EC  0.05  and  0.7  dS/m,  respectively). 
The  soil  was  used  either  directly  (nonpretreated) 
or  pretreated  by  spraying  the  waters  containing 
polymers  to  create  concentrations  of  0,  0.25,  50 
and  100  mg  polymer  per  kg  soil  and  then  air- 
drying  the  soil.  Soil  briquets  and  soil  cores  of 
pretreated  soil  were  saturated  with  untreated  water 
and  nonpretreated  soil  was  saturated  with  waters 
containing  polymer  concentrations  of  0,  5,  25,  50, 
and  100  mg/L.  The  saturated  soil  was  drained, 
dried  at  60  C  for  48  h  and  then  the  dry  cohesive 
strength  was  measured  by  modulus  of  rupture 
(MR)  of  soil  briquets  and  tensile  strength  (S)  of  soil 
cores.  The  rupture  stress  (RS)  required  for  crush- 
ing three  group  sizes  (2-4,  4-5.66,  and  5.66-8  mm) 
of  artificially  prepared  soil  aggregates  using  the 
various  solutions  was  also  measured.  Both  poly- 
mers were  effective  in  ameliorating  soil  hardness, 
but  PAM  was  more  effective  than  CP-14  in  either 
water.  The  degree  to  which  MR,  S  and  R  de- 
creased with  polymer  applications  was  dependent 
upon  the  soil  type,  water  quality,  polymer  concen- 
tration and  method  of  polymer  application.  Pre- 
treated Bosanko  soil  showed  higher  MR  values  in 
canal  water  than  in  well  water  for  both  polymers. 
Fallbrook  soil  showed  the  same  trend  as  Bosanko 
soil  with  CP-14  and  opposite  results  with  PAM. 
Higher  values  of  MR  were  obtained  in  nonpre- 
treated soil  than  in  pretreated  soil  from  Bosanko 
soil  in  both  canal  and  well  water.  In  general, 
differences  in  MR  between  pretreated  and  nopre- 
treated  Fallbrook  soil  were  not  great.  Reasonable 
agreement  was  found  between  measured  MR  and 
RS  of  the  three  soils  and  predicted  results  based  on 
flocculation  and  polymer  adsorption  on  montmo- 
rillonite.  (Author's  abstract) 
W89-09466 


ALUMINUM  LEACHING  BY  MINERAL  ACIDS 
IN  FOREST  SOILS:  II.  ROLE  OF  THE  FOREST 
FLOOR, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

B.  R.  James,  and  S.  J.  Riha. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  1,  p  264-269,  January/February  1989. 
5  fig,  25  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
sources,  'Forest  soils,  'Acidic  soils,  'Leaching, 
'Aluminum,  'Soil  organic  matter,  'Soil  horizons, 
Forest  hydrology,  Soil  columns,  Soil  contamina- 
tion, Lake  acidification. 

To  simulate  the  effects  of  forest  floor  organic 
horizons  on  leaching  of  labile  and  nonlabile  forms 
of  Al  from  underlying  mineral  soil  horizons  by 
acid  precipitation,  albic  (E),  ochric  (A),  and  spodic 
(Bs)  mineral  horizons  were  leached  in  the  laborato- 
ry with  1.0  mM  HN03,  0.5  mM  H2S04,  or 
NH4N03  control  solutions  at  ionic  strength  0.01 
with  or  without  an  Oi-Oe-Oa  forest  floor  horizon 
sequence  (FF)  above  each  mineral  horizon. 
Adding  2  and  0.5  cmol  (H(  +  ))Ag  to  the  organic 
horizons  and  mineral  soils,  respectively,  simulated 
snowmelt   additions  to   the  soils  in   mountainous 


regions  of  the  northeastern  USA,  where  lake  acidi- 
fication has  been  attributed  to  acid  precipitation 
leaching  of  forest  soils.  Total  Al  concentrations  in 
leachates  from  soil  columns  containing  the  E  or  A 
horizon  below  the  FF  were  greater  than  the  sum 
of  the  concentrations  in  leachates  from  the  FF  and 
mineral  horizon  when  leached  separately.  This 
positive  synergistic  behavior  of  the  FF-mineral 
horizon  sequences  was  also  observed  in  the  FF-Bs 
horizon  sequence  when  leached  with  the  control 
solution,  but  the  synergism  was  negative  for  both 
forms  of  Al  when  leached  with  the  acids.  Sulfuric 
acid  leached  less  Al  from  the  Bs  horizon  than  did 
HN03,  regardless  of  the  presence  of  an  FF,  but 
HN03,  H2S04,  and  control  solutions  leached  simi- 
lar concentrations  of  Al  from  the  E  and  A  hori- 
zons. The  FF  effects  on  the  mineral  soil  leachates 
were  attributed  to  effects  of  Ca,  S04,  N03,  and 
dissolved  organic  C  leached  from  the  FF  to  the 
mineral  horizons  since  the  FF  removed  nearly  all 
added  H  +  .  (See  also  W89-09467)  (Author's  ab- 
stract) 
W89-09468 


RUBBER  LATEX  ENCASEMENT  OF  UNDIS- 
TURBED CORES  FOR  WATER  FLOW  AND 
POTENTIAL  MEASUREMENTS, 

Montana  Salinity  Control  Association,  Conrad. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-09470 


SOIL  MOISTURE  AND  GROUNDWATER  RE- 
SPONSES TO  SNOWMELT  ON  A  DRUMLIN 
SIDESLOPE, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09485 


RELATIONSHIP  BETWEEN  THE  TIME  CON- 
DENSATION APPROXIMATION  AND  THE 
FLUX-CONCENTRATION  RELATION, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
M.  Sivapalan,  and  P.  C.  Milly. 
Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  3-4, 
p  357-367,  February  28,  1989.  2  fig,  13  ref. 

Descriptors:  'Condensation,  'Soil  water,  'Hydro- 
logic  models,  'Model  studies,  'Infiltration,  Bound- 
ary conditions,  Theoretical  analysis,  Rainfall  rate, 
Temporal  distribution. 

The  time  condensation  approximation  (TCA)  has 
been  used  widely  in  hydrological  modeling  since  it 
was  introduced  in  the  1940's.  A  theoretical  founda- 
tion is  proposed  for  the  validity  of  the  TCA  ap- 
plied to  constant-rainfall  infiltration  by  recourse  to 
the  flux-concentration  relation  (FCR)  used  in  soil 
physics.  When  the  FCR  is  independent  of  bounda- 
ry conditions,  the  TCA  is  exact.  The  success  of  the 
TCA  is  the  result  of  two  important  properties  of 
the  FCR.  The  first  is  the  fact  that  for  a  variety  of 
flow  processes  the  FCR  is  nearly  the  same  regard- 
less of  the  actual  boundary  conditions.  Secondly, 
the  FCR-based  solutions  of  the  Richards  equation 
are  relatively  insensitive  to  the  form  of  the  FCR. 
For  a  delta-function  soil,  the  TCA  is  exact.  The 
largest  errors  associated  with  the  TCA  occur  in 
the  case  of  linear  soil,  where  it  leads  to  a  19% 
error  in  the  calculation  of  time  to  ponding.  (Au- 
thor's abstract) 
W89-09486 


REMOTE  SENSING  APPLICATIONS  TO  HY- 
DROLOGICAL MODELING, 

Centre    National    d'Etudes    des    Telecommunica- 
tions, Issy-les-Moulineaux  (France). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-09487 


STOCHASTIC   ANALYSIS   OF   SOIL   WATER 
REGIME  IN  A  WATERSHED, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Hydraulics  and  Catchment  Hydrology. 
J.  W.  Hopmans,  and  J.  N.  M.  Strieker. 
Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 
p  57-84,  January  30,   1989.  6  fig,  7  tab,  39  ref. 
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Descriptors:  'Stochastic  process,  'Hydrologic 
models,  *Monte  Carlo  method,  'Transpiration, 
•Soil  water,  'Groundwater  movement,  Computer 
models,  Simulation  analysis,  Groundwater  level, 
Regression  analysis,  Soil  properties. 

A  stochastic-deterministic  one-dimensional  model 
is  proposed  that  simulates  soil  water  flow  for  vari- 
able soil  hydraulic  properties  and  variable  lower 
boundary  conditions.  These  variations  were  deter- 
mined by  a  normalization  procedure  which  yields  a 
scaled  mean  or  reference  curve  and  a  set  of  scale 
factor  values.  Knowledge  of  the  distribution  type 
and  mean  and  standard  deviation  of  scale  factor 
values  allowed  new  scale  factor  values  to  be  ran- 
domly generated.  Using  Monte  Carlo  (MC)  simula- 
tions, two  sets  of  random  scale  factor  values  for 
both  the  soil  hydraulic  properties  and  the  lower 
boundary  condition  yielded  a  set  of  output  varia- 
bles. From  calculation  of  the  statistical  properties 
of  each  such  set  of  output  variables,  it  was  then 
possible  to  divide  the  Hupselse  Beek  watershed 
into  a  number  of  soil  classes,  each  of  which  yielded 
distinct  values  for  average  actual  transpiration 
during  the  growing  seasons  of  1976  and  1982. 
Computer  simulated  cumulative  transpiration,  wa- 
tershed discharge  and  groundwater  levels  com- 
pared favorably  with  measured  values  in  most 
cases.  From  the  results  of  the  MC  analysis  it  was 
furthermore  possible  to  predict  reduction  in  actual 
transpiration  (RED)  from  initial  groundwater  level 
and  scale  factor  values  for  the  horizons.  With 
multiple  regression  analysis,  RED  values  could  be 
predicted  with  an  estimated  standard  deviation  of 
approximately  10  mm  in  1976  and  7  mm  in  1982. 
(Author's  abstract) 
W89-09491 


PHYSICALLY  BASED  MODEL  FOR  THE 
AGROHYDROLOGIC  PROCESSES:  SOLUTE 
MOVEMENT  IN  SOIL, 

R.  Al-Soufi. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 

p  85-93,  January  30,  1989.  5  fig,  5  ref. 

Descriptors:  'Evapotranspiration,  'Transpiration, 
'Mathematical  models,  'Soil  water,  'Solute  trans- 
port, 'Finite  difference  methods,  'Infiltration, 
'Computer  models,  Advection,  Infiltration,  Simu- 
lation analysis,  Groundwater  movement,  Water 
management. 

A  physically  based  mathematical  computer  model 
has  been  developed  to  predict  solute  concentration 
in  nonhomogeneous  anisotropic  porous  media.  The 
module  is  complemental  to  the  main  model  WSHS 
which  was  developed  earlier  to  simulate  water 
flow  in  the  four  most  important  parts  of  the  water- 
shed continuum  that  are  controlled  by  the  proper- 
ties of  soil,  plants  and  meteorological  factors.  The 
simulation  procedure  is  based  on  a  three-dimen- 
sional mass  balance  equation  for  the  advection- 
dispersion  solute  flow  in  the  soil  continuum.  The 
solution  is  achieved  by  the  same  finite  difference 
scheme  by  which  the  entire  basin  is  modelled, 
being  essentially  a  complex  of  elemental  cubic 
nodes  of  different  sizes.  The  accuracy  of  the  model 
was  tested  by  checking  results  of  a  one-dimension- 
al infiltration  problem  for  which  field  data  are 
available.  The  results  indicated  that  this  computa- 
tional scheme  could  predict  the  measured  concen- 
tration profile  well  enough  to  be  considered  as  a 
useful  tool  for  water  management  and  agricultural 
development  programs.  (Author's  abstract) 
W89-09492 


NUMERICAL  MODELING  OF  COUPLED 
HEAT  AND  WATER  FLOWS  DURING 
DRYING  IN  A  STRATIFIED  BARE  SOIL:  COM- 
PARISON WITH  FIELD  OBSERVATIONS, 

Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Mecanique  de  Grenoble. 
A.  Passerat  De  Silans,  L.  Bruckler,  J.  L.  Thony, 
and  M.  Vauclin. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 
p  109-138,  January  30,  1989.  14  fig,  6  tab,  48  ref. 

Descriptors:  'Mathematical  models,  'Saturated 
soils,  'Soil  water,  'Heat  transfer,  'Finite  element 
method,  Soil  temperature,  Vapor  pressure,  Numer- 
ical analysis,  Wind  velocity,  Radiation,  Soil  prop- 
erties. 


A  general  physically  based  formulation  of  water, 
both  in  liquid  and  vapor  phases,  and  heat  transport 
in  a  partially  saturated  soil  coupled  with  a  lower 
atmosphere  boundary  layer  modeling  is  presented. 
It  is  driven  by  surface  heat  and  moisture  fluxes 
estimated  from  meteorological  data.  Soil  water 
pressure  head  and  temperature  are  used  as  the 
dependent  descriptive  variables  and  the  resulting 
one-dimensional  nonlinear  equations  are  solved  by 
a  finite  element  Galerkin  method.  The  numerical 
results  are  compared  with  field  data  obtained 
during  an  experiment  conducted  on  a  3600  sq  m 
bare  soil  presenting  three  different  horizons  in  the 
first  80  cm  including  a  crust  of  5  mm  thick  at  the 
soil  surface.  The  plot  was  intensively  equipped 
with  appropriate  sensors  in  order  to  measure  the 
time  evolution  of  soil  temperature,  water  content 
and  water  potential  at  different  depths  and  loca- 
tions, the  profiles  of  wind  speed,  air  temperature 
and  vapor  pressure  above  the  surface  as  well  as  the 
different  radiation  components.  Due  to  experimen- 
tal uncertainties  in  the  estimation  of  some  param- 
eters (mainly  soil  hydraulic  and  thermal  properties 
of  the  crust)  and  the  lack  of  determination  of 
others  (such  as  vapor  flow  coefficients),  the  model 
was  first  calibrated  on  the  first  two  days  of  the 
experimentation  and  then  evaluated  on  the  follow- 
ing five  days.  For  the  5-day  period,  very  fair 
agreement  between  computed  and  observed  values 
of  soil  temperature  and  water  content  patterns  as 
well  as  evaporation  fluxes  demonstrates  the  reli- 
ability of  such  a  model,  at  least  after  a  calibration 
phase  and,  for  this  specific  experimental  site,  as 
long  as  the  surface  crust  is  not  cracking.  (Author's 
abstract) 
W89-09494 


WATER  BUDGET  ON  A  FALLOW  AND  A 
BARE  SOIL  IN  SEMI-ARID  REGIONS  (BILAN 
HYDRIQUE  SUR  JACHERE  ET  SOL  NU  DANS 
LES  REGIONS  SEMI-ARIDES), 

Institut  National  Agronomique  de  Tunis  (Tunisia). 

Dept.  d'Energetique  et  des  Ressources. 

H.  Daghari,  M.  Maalej,  C.  Laroussi,  and  L.  W. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 
p  197-204,  January  30,  1989.  2  fig,  2  tab,  4  ref. 
English  summary. 

Descriptors:  'Soil  water,  'Semiarid  lands,  'Hydro- 
logic  budget,  'Moisture  profiles,  Capillarity,  Crop 
production,  Vegetation  effects,  Tensiometers,  Iso- 
topic  tracers. 

To  store  the  greatest  amount  of  water  in  the  soil 
profile  for  the  next  crop  in  semi-arid  areas  two 
main  fallow  techniques  are  used,  namely  fallow 
(with  natural  vegetation)  and  tilled  (bare  soil).  The 
water  budgets  on  abandoned  fallow  (with  natural 
vegetation)  and  tilled  (bare  soil)  are  determined 
with  the  method  of  instantaneous  moisture  profiles 
with  the  help  of  isotopic  and  tensiometric  measure- 
ments. The  flow  due  to  drainage  discharge  and 
capillary  rise  is  quantified.  In  winter  when  there  is 
little  vegetation,  the  bare  soil  and  the  fallow  have 
the  same  moisture  content.  In  spring  an  important 
decrease  in  stored  water,  and  capillary  rise  take 
place  in  the  case  of  fallow.  It  appears  from  these 
results  that  the  method  of  instantaneous  moisture 
profiles  is  adequate  in  comparison  studies  of  water 
budgets.  (Author's  abstract) 
W89-09499 

EFFECTS  OF  SOIL  TEMPERATURE  AND 
WATER  ON  MAIZE  ROOT  GROWTH, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  21. 
W89-09584 


RHIZOBIUM  NODULATION  IN  PROSOPIS 
JULIFLORA  SEEDLINGS  AT  DIFFERENT  IR- 
RIGATION LEVELS  IN  EASTERN  KENYA, 

Helsinki  Univ.  (Finland).  Dept.  of  Silviculture. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-09587 


GROWTH  AND  DEVELOPMENT  OF  MAXI- 
PAK  WHEAT  AS  AFFECTED  BY  SOIL  SALINI- 
TY AND  MOISTURE  LEVELS, 


Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Iraq).  Dept.  of  Soil  and  Land 

Reclamation. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-09588 


WATER  VAPOR  ADSORPTION  KINETICS 
AND  ISOTHERMAL  INFILTRATION, 

California  Univ.,  Davis.  Dept.  of  Agricultural  En- 
gineering. 
M.  E.  Grismer. 

Soil  Science  SOSCAK,  Vol.  146,  No.  5,  p  297-302, 
November  1988.  9  fig,  9  ref. 

Descriptors:  'Water  vapor,  'Soil  water,  'Soil  tex- 
ture, 'Adsorption  kinetics,  'Infiltration  rate,  Diffu- 
sivity,  Boundary  conditions. 

Water  vapor  transport  and  adsorption  may  be  a 
significant  factor  affecting  solution  movement 
through  relatively  dry,  fine-textured  soils.  The  sig- 
nificance of  this  process  depends  on  the  relative 
magnitudes  of  the  liquid  and  vapor  diffusivities  in 
the  water  content  range  in  which  vapor  adsorption 
is  possible.  Dependence  of  the  vapor  diffusivity  on 
vapor  adsorption  leads  to  incorporation  of  the 
kinetic  aspects  of  adsorption  into  the  vapor  diffusi- 
vity. As  such,  significant  fluxes  of  water  vapor 
adsorbing  ahead  of  the  liquid  wetting  front  may 
occur  during  relatively  slow  rates  of  infiltration  on 
the  order  of  1  mm/d.  Several  infiltration  experi- 
ments were  conducted  to  assess  the  effects  of 
water  vapor  adsorption  kinetics  on  liquid-vapor 
diffusivity.  As  boundary  flux  increased,  the  range 
of  water  contents  over  which  vapor  diffusivity 
dominates  tended  to  become  increasingly  narrow. 
Based  on  these  results  and  observations  of  liquid- 
wetting  front  advance  rates  and  vapor  adsorption, 
it  appears  that  the  significance  of  vapor  transport 
and  adsorption  phenomenon  to  solution  movement 
in  fine-textured  soils  decreases  as  the  boundary  flux 
and  initial  water  content  increase.  (Author's  ab- 
stract) 
W89-09600 


EFFECT  OF  SODIUM-MAGNESIUM  AND 
SODIUM-CALCIUM  SYSTEMS  ON  SOIL  HY- 
DRAULIC CONDUCTIVITY  AND  INFILTRA- 
TION, 

Soil  and  Irrigation  Research  Inst.,  Pretoria  (South 

Africa). 

G.  J.  Levy,  H.  V.  H.  Van  der  Watt,  and  H.  M.  Du 

Plcssis. 

Soil  Science  SOSCAK,  Vol.  146,  No.  5,  p  303-310, 

November  1988.  4  fig,  3  tab,  23  ref 

Descriptors:  'Water  chemistry,  'Soil  water,  'Con- 
ductivity, 'Hydraulic  conductivity,  'Infiltration 
rate,  'Sodium,  'Magnesium,  'Calcium,  'Soil  phys- 
ical properties,  Simulated  rainfall,  South  Africa, 
Permeability,  Rainfall  impact. 

The  effect  of  exchangeable  Mg  on  the  hydraulic 
properties  of  three  South  African  soils  was  com- 
pared to  the  effect  of  exchangeable  Ca  using  Na- 
Mg  and  Na-Ca  systems  with  different  levels  of 
exchangeable  Na.  The  Na-Mg  system  always  main- 
tained lower  relative  hydraulic  conductivity  (HC) 
values  than  the  corresponding  Na-Ca  system  when 
leached  with  distilled  water,  although  the  electri- 
cal conductivity  of  the  effluent  after  leaching  with 
similar  volumes  of  distilled  water  was  higher  in  the 
Na-Mg  system.  Infiltration  studies  using  a  rainfall 
simulator  yielded  the  same  cumulative  rain  and 
final  infiltration  rate  for  both  the  Na-Mg  and  Na- 
Ca  systems.  The  results  suggest  that  the  specific 
effect  of  exchangeable  Mg  is  evident  only  in  meas- 
urements that  are  sensitive  to  small  differences  in 
clay  dispersion,  such  as  HC  measurements.  In  a 
system  where  the  impact  energy  of  the  raindrops, 
and  hence  the  physical  dispersion  of  the  soil  aggre- 
gates, predominates  the  chemical  effects  of  Mg  vis- 
a-vis Ca  on  the  permeability  of  the  soil  are  ob- 
scured. (Author's  abstract) 
W89-09601 


MEASUREMENTS  OF  WATER  PENETRA- 
TION AND  VOLUME  PERCENTAGE  WATER- 
HOLDING   CAPACITY   FOR   UNDISTURBED, 
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COARSE-TEXTURED  SOILS  IN  SOUTHWEST- 
ERN CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA. 

J.  W.  Harden. 

Soil  Science  SOSCAK,  Vol.  146,  No.  5,  p  374-383, 

November  1988.  5  fig,  5  tab,  18  ref. 

Descriptors:  'Soil  water,  'Water-holding  capacity, 
•Infiltration,  'Arid  climates,  'Soil  texture,  Sand, 
Gravel,  California,  Infiltrometers. 

Water-holding  capacity  expressed  in  volume  per- 
centage (vWHC)  is  determined  in  the  field  and  is 
defined  as  the  amount  of  water,  in  centimeters, 
applied  to  a  soil  by  precipitation  during  one  storm 
event  or  by  a  double-ring  infiltrometer,  divided  by 
the  depth,  in  centimeters,  to  which  the  water  pene- 
trates after  infiltration  has  declined  significantly. 
To  study  major  wetting  events  that  control  the 
development  of  calcic  horizons  in  arid  soils, 
vWHC  was  measured  on  sandy,  gravelly  soils  at 
the  end  of  the  seasonal  dry  summer.  Particle-size 
distribution  was  measured  on  the  wetted  material. 
For  samples  with  50%  or  more  sand,  vWHC 
ranges  from  about  3-13%.  Preliminary  data  suggest 
that  vWHC  can  be  estimated  from  percentages  of 
sand  and  gravel,  with  an  accuracy  of  about  3% 
vWHC.  The  equation  for  coarse-grained  soils  is  % 
vWHC=16-0.09(sand  %)-0.05(gravel  %  by 
weight).  (Author's  abstract) 
W89-09602 


COUNTING    AND    ISOLATING    NITRIFYING 
BACTERIA  FROM  WATER  AND  SOIL, 

Potchefstroom  Univ.  for  C.H.E.  (South  Africa). 

Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-09604 


SOIL  SOLUTION  CHEMISTRY  IN  AN  ALPINE 
WATERSHED,  FRONT  RANGE,  COLORADO, 
USA, 

Colorado    Univ.,    Boulder.    Inst,    of  Arctic    and 

Alpine  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09669 


EFFECT  OF  TEMPERATURE  AND  SOLAR  RA- 
DIATIONS ON  VOLATILIZATION,  MINERAL- 
IZATION, AND  DEGRADATION  OF  U40-DDT 
IN  SOU., 

Delhi  Univ.  (India).  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09679 


ECOLOGY   OF  A   BEECH   FOREST  ON  MT. 

SANPOIWADAKE,      HAKUSAN      NATIONAL 

PARK,  JAPAN:  II.  THE  CORRELATION  OF 

THE  SUBASSOCIATION  WITHIN  THE  LIN- 

DERO  MEMBRANACEAE-FAGETUM  CRENA- 

TAE  ASSOCIATION  AND  ENVIRONMENTAL 

PARAMETERS, 

Tokyo    Univ.    of    Agriculture    and    Technology 

(Japan).  Faculty  of  Agriculture. 

T.  Hukusima,  and  K.  A.  Kershaw. 

Ecological  Research  ECRSEX,  Vol.  3,  No.  3,  p 

185-193,  December  1988.  5  fig,  1  tab,  8  ref. 

Descriptors:  'Ecological  distribution,  *Japan, 
•Beech  trees,  *Soil-water-plant  relationships,  'Soil 
types,  *Snow,  *Forest  soils,  Ecology,  Hardpan 
soils,  Leaves,  Environmental  effects,  Forests,  Plant 
populations. 

The  ecology  of  the  beech  forest  subassociations  of 
the  Mt.  Sanpoiwadake,  Japan  area  is  not  well 
known;  in  particular  the  role  of  snow  as  a  source 
of  water,  and  its  interaction  with  soil  development 
has  not  been  studied.  In  this  study,  detailed  exami- 
nation of  a  sample  plot  covered  by  the  Lindero 
membranaceae-Fagetum  crenatae  association  on 
Mt.  Sanpoiwadake,  Hakusan  National  Park,  re- 
vealed a  number  of  correlations  between  the  distri- 
bution of  subassociations  and  environmental  fac- 
tors. The  subassociations  on  the  south-facing  slopes 
receive  deep  snow  cover  in  winter  with  rapid 
melting  in  the  spring.  They  occur  on  porous,  freely 
draining  soils,  typical  of  the  general  range  of 
brown  forest  soils.  Conversely,  on  the  north-east- 


ern slopes  there  are  widespread  late-snow  patches 
which  delay  leaf  development  and  expansion  and 
which  provide  an  abundant  water  supply  well  into 
early  summer.  Under  these  conditions,  bleached 
soil  horizons  have  developed  with  iron  pan  forma- 
tion, resulting  in  poor  soil  drainage,  which  is 
strongly  correlated  with  quite  different  plant  com- 
munities. (Author's  abstract) 
W89-09682 


DETERMINATION  OF  PERSISTENCE,  MOVE- 
MENT, AND  DEGRADATION  OF  HEXAZIN- 
ONE  IN  SELECTED  CANADIAN  BOREAL 
FOREST  SOILS, 

Toronto  Univ.  (Ontario).  Faculty  of  Forestry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09687 


INFLUENCE  OF  FIELD  HISTORIES  OF  CON- 
TINUOUS SOIL  INSECTICIDE  TREATMENTS 
ON  THE  RATE  OF  SOIL  BIODEGRADATION 
OF  CARBOFURAN  IN  CAULIFLOWER,  BRUS- 
SELS SPROUTS,  CHINESE  CABBAGE  AND 
SUGAR  BEET  CROPS, 

Universite    Catholique   de    Louvain,    Louvain-la- 
Neuve  (Belgium).  Lab.  of  Phytopathology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09714 


EFFECT  OF  DROUGHT  ON  THE  DEVELOP- 
MENT OF  TRITICUM  DURUM  DESF.,  TRITI- 
CUM  AESTTVUM  L.,  HORDEUM  DISTICHUM 
L.  AND  HORDEUM  VULGARE  L., 

Istanbul  Univ.  (Turkey).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-09857 


SEEPAGE  EXCLUSION  PROBLEM  FOR  PAR- 
ABOLIC AND  PARABOLOIDAL  CAVITIES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

J.  R.  Philip,  J.  H.  Knight,  and  R.  T.  Waechter. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  4,  p  605-618,  April  1989.  12  fig,  5  tab,  18  ref. 

Descriptors:  *Infiltration,  *Hydraulics,  'Seepage, 
•Tunnels,  *Unsaturated  flow,  'Mathematical  stud- 
ies, Flow,  Tunnel  hydraulics,  Hydraulics,  Under- 
ground structures,  Caves,  Clays. 

The  problems  of  water  exclusion  from,  or  entry 
into,  parabolic-cylindrical  and  paraboloidal  cavities 
during  steady  downward  unsaturated  seepage  were 
solved.  Both  the  quasi-linear  and  the  full  nonlinear 
solutions  were  found  exactly  and  simply.  The  iden- 
tical general  mathematical  character  of  the  two 
types  of  solution,  and  the  good  agreement  of  nu- 
merical details,  showed  the  reliability  and  utility  of 
the  very  much  simpler  quasi-linear  analysis.  A 
remarkable  result  was  that  for  both  the  parabolic 
cylinder  and  the  paraboloid,  the  potential  at  the 
cavity  wall  was  spatially  uniform.  These  geome- 
tries constituted  separatices  between  apically 
blunter  ones  (circular  cylinder,  sphere)  where  the 
potential  at  the  wall  decreases  downstream,  and 
sharper  ones  (wedge,  cone,  hyperbolic  cylinder, 
hyperboloid),  where  it  increases.  The  parabolic 
geometries  were  optimal  in  leaking  nowhere  or 
everywhere:  blunter  ones  leaked  first  at  the  apex 
and  sharper  ones  at  a  low  point  of  the  wall.  Possi- 
ble applications  of  these  solutions  are  in  design  of 
seepage-excluding  tunnels  and  underground  reposi- 
tories. A  comparison  of  the  results  with  those  for 
the  circular  cylinder  and  the  sphere  showed  the 
significance  of  two  dimensionless  parameters  of 
cavity  geometry:  the  first  dependent  on  sorptive 
number  and  apical  total  curvature  and  the  second 
defined  as  apical  sharpness.  (Cassar-PTT) 
W89-09884 


INCLUSIVE  INFILTRATION  EQUATION  FOR 
DOWNWARD  WATER  ENTRY  INTO  SOIL, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agronomy. 
D.  Swartzendruber,  and  F.  R.  Clague. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  4,  p  619-626,  April  1989.  5  fig,  1  tab,  26  ref. 


Descriptors:  'Soil  water,  'Infiltration,  •Mathemat- 
ical studies,  Differential  flow  equation. 

A  new  infiltration  equation,  derived  exactly  from  a 
recent  quasi-solution  of  the  governing  differential 
flow  equation,  was  shown  capable  of  expressing 
eleven  previously  published  infiltration  equations. 
On  the  basis  of  least  squares  fitting,  the  new  equa- 
tion in  three-parameter  dimensionless  form  ex- 
pressed each  of  the  eleven  previous  equations  with 
0.31%  over  all  times.  If  only  one  parameter  was 
retained  and  fitted  in  the  dimensionless  form,  nine 
of  the  eleven  equations  were  still  expressed  within 
2.5%.  The  proposed  equation  was  shown  as  a 
realistic  blend  of  rigor  and  utility  for  the  complete 
range  of  time.  The  cumulative  quantity  of  water 
infiltrated  was  determined  from  the  sorptivity,  a 
constant  arising  from  the  quasi-solution,  and  the 
sated  (satiated,  near-saturated)  hydraulic  conduc- 
tivity. Because  of  its  broad  matching  capability, 
the  equation  was  deemed  promising  for  describing 
and  fitting  experimental  infiltration  data.  (Cassar- 
PTT) 
W89-09885 


MONITORING  GROUND-WATER  AND  SOIL 
CONTAMINATION  BY  REMOTE  FIBER 
SPECTROSCOPY, 

ST  and  E,  Inc.,  Livermore,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10182 


APPLICATION  OF  A  NEW  TECHNIQUE  FOR 
THE  DETECTION  AND  ANALYSIS  OF  LOW 
CONCENTRATIONS  OF  CONTAMINANTS  IN 
SOIL, 

Colorado    School    of   Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10183 


DETERMINATION  OF  EFFECTIVE  POROSI- 
TY OF  SODL  MATERIALS, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  5E. 

W89- 10285 


CONTAMINANT  TRANSPORT   IN   THE   UN- 
SATURATED ZONE, 

Clemson  Univ.,  SC.  Dept.  of  Computer  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10504 


2H.  Lakes 


SULFUR  AND  NUTRIENT  ANALYSIS  IN 
SEDIMENTS  AND  SEDIMENT  INTERSTITIAL 
WATER, 

Technische  Univ.   Berlin  (Germany,  F.R.).   Inst. 

fuer  Oekologie. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-09273 


HPLC  DETERMINATION  OF  LINEAR  ALKYL- 
BENZENESULFONATE  (LAS)  IN  AQUATIC 
ENVIRONMENT:  SEASONAL  CHANGES  IN 
LAS  CONCENTRATION  IN  POLLUTED  LAKE 
WATER  AND  SEDIMENT, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09276 


POLLUTION    OF    LAKES    IN    A    FORMER 
MINING    AND    SMELTERING    AREA:    EVI- 
DENCE   FROM    SUCCESSIVE    EXTRACTION 
AND    POLLEN   ANALYSIS   OF   LAKE   SEDI- 
MENTS, PART  1.  LAKE  LISSJON, 
Helsinki  Univ.  (Finland).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09280 
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POLLUTION    OF    LAKES    IN    A    FORMER 
MINING    AND    SMELTERING    AREA:    EVI- 
DENCE FOR  SUCCESSIVE  EXTRACTION  AND 
POLLEN  ANALYSIS  OF  LAKE  SEDIMENTS, 
PART  2.  LAKE  DAMMSJON, 
Geologian  Tutkimuskeskus,  Espoo  (Finland). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09281 


WINTER  COVER  OF  A  HIGH-MOUNTAIN 
MEDITERRANEAN  LAKE  (ESTANY  REDO, 
PYRENEES), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2C. 
W89-09323 


SOME  ASPECTS  OF  THE  WATER  CHEMIS- 
TRY IN  THE  AREA  AROUND  MALHAM 
TARN,  NORTH  YORKSHIRE, 

Freshwater    Biological    Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09331 


COMPARATIVE  WATER  BALANCES  OF  SE- 
LECTED AFRICAN  WETLANDS, 

Heath  Barton,  Manor  Road,  Goring  on  Thames, 

Oxfordshire,  U.K. 

J.  V.  Sutcliffe,  and  Y.  P.  Parks. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 

No.  1,  p  49-62,  February  1989.  8  fig,  11  ref. 

Descriptors:  *Africa,  'Wetlands,  *Swamps,  *Hy- 
drologic  budget,  *Hydrological  regime,  Flood 
data,  Flood  plains,  Deltas,  Time  series  analysis, 
Comparison  studies. 

There  are  considerable  differences  between  major 
African  wetlands  which  may  be  brought  out  by 
comparative  studies  of  their  hydrological  regimes. 
The  water  balances  of  four  major  African  wet- 
lands~the  flood  plain  of  the  lower  Senegal,  the 
Niger  Inland  Delta,  the  Sudd  region  of  the  upper 
Nile  and  the  Okavango  delta  in  Botswana-were 
compared  through  analysis  of  inflows  and  out- 
flows, rainfall  and  evaporation.  Annual  and  season- 
al inflows  were  compared  and  marked  differences 
revealed.  A  simple  relation  between  flooding  area 
and  volume  is  included  in  the  water  balance  model 
in  order  to  estimate  monthly  series  of  flooded  areas 
over  the  period  of  records.  These  show  great 
differences  in  the  proportions  of  permanent  and 
seasonal  swamp,  which  help  to  explain  the  differ- 
ences in  vegetation  distributions.  (Author's  ab- 
stract) 
W89-09354 


BACTERIAL  ABUNDANCE,  BIOMASS,  AND 
SECONDARY  PRODUCTION  ALONG  A 
FOREST-TO-OCEAN  LANDSCAPE  GRADI- 
ENT, 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-09357 


SEASONAL  FLUCTUATIONS  AND  COMPOSI- 
TION OF  FISH  ASSEMBLAGE  IN  THE  SHATT 
AL-ARAB  RIVER  AT  BASRAH,  IRAQ, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 
For  primary  bibliographic  entry  see  Field  2L. 
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EVALUATION  OF  WHOLE-LAKE  NITROGEN 
FERTILIZATION  FOR  CONTROLLING  BLUE- 
GREEN  ALGAL  BLOOMS  IN  A  HYPEREU- 
TROPHIC  LAKE, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Research. 

For  primary  bibliographic   entry   see   Field   5G. 
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WOODY  DEBRIS  AND  ITS  CONTRIBUTION 
TO  POOL  FORMATION  IN  A  COASTAL 
STREAM  50  YEARS  AFTER  LOGGING, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest 
Engineering. 


C.  W.  Andrus,  B.  A.  Long,  and  H.  A.  Froehlich. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,   No.    12,  p  2080-2086, 
December  1988.  3  fig,  4  tab,  5  ref. 

Descriptors:  *Wood  wastes,  'Detritus,  'Coastal 
streams,  'Logging,  'Aquatic  habitats,  'Riparian 
vegetation,  Natural  streams,  Streams,  Stream  fish- 
eries, Oregon. 

Decaying  wood  that  litters  the  channels  and  banks 
of  streams  flowing  through  forested  land  plays 
important  roles  in  structuring  stream  channels.  The 
channel  complexity  that  woody  debris  creates  is 
particularly  important  for  fish  species  that  use 
pools  and  gravel  deposits  for  spawning  and  rearing 
their  young.  A  study  was  conducted  to  determine 
how  young  stands  of  timber  might  be  managed  so 
that  they  supply  adequate  amounts  of  woody 
debris  to  fish-bearing  streams.  To  assess  the  ade- 
quacy of  the  supply  of  woody  debris  in  a  fourth- 
order  coastal  Oregon  stream  system,  the  amount  of 
debris  that  remained  from  a  previous  stand  subject- 
ed to  logging  and  fire,  and  the  amount  that  origi- 
nated in  the  current  stand  was  measured.  Large 
quantities  of  woody  debris  persisted  50  years  after 
logging  and  fire  in  the  stream  channels.  Debris 
from  the  current  stand  represented  only  14%  of 
total  debris  volume  and  8%  of  debris  volume  re- 
sponsible for  creating  pools.  The  greatest  number 
of  pools  were  located  in  downstream  sections  of 
the  watershed  where  gradient  was  reduced,  dis- 
charge was  increased,  and  streambed  material  was 
finer.  Seventy  percent  of  current  riparian  forest 
varied  with  topography.  Alder  stands  dominated 
moist  terrace  sites  adjacent  to  channels,  whereas 
slopes  contained  a  mixture  of  alder  and  conifer. 
Study  results  indicate  that  riparian  trees  must  be 
left  to  grow  longer  than  50  years  to  ensure  that  an 
adequate,  long-term  supply  of  woody  debris  is 
available  for  stream  channels.  Debris  from  previ- 
ous stands  plays  a  crucial  role  in  the  interim  and 
should  not  be  removed  from  stream  channels.  (Au- 
thor's abstract) 
W89-09364 


EXPERIMENTAL  INDUCTION  OF  LIVER  TU- 
MOURS IN  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  BY  CONTAMINATED  SEDI- 
MENT FROM  HAMILTON  HARBOUR,  ON- 
TARIO, 

Trent  Univ.,  Peterborough  (Ontario).  Environmen- 
tal and  Resource  Studies  Program. 
For  primary  bibliographic  entry  see  Field  5C. 
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MACROINVERTEBRATE  COMMUNITIES 

AND  ENVIRONMENT  ES  A  SOUTHERN  AFRI- 
CAN MOUNTAIN  STREAM, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

J.  M.  King,  J.  A.  Day,  P.  R.  Hurly,  M.-P. 
Henshall-Howard,  and  B.  R.  Davies. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.   45,  No.    12,  p  2168-2181, 
December  1988.  6  fig,  5  tab,  50  ref. 

Descriptors:  'Macroinvertebrates,  'Stream  biota, 
'Aquatic  populations,  'Species  composition,  Re- 
gression analysis,  Spatial  distribution,  Potassium, 
South  Africa. 

Both  numerical  and  functional  approaches  to  in- 
vertebrate community  structure  and  distribution 
have  the  potential  for  allowing  considerable  insight 
into  the  ways  in  which  stream  ecosystems  function 
and  into  their  reactions  to  disturbance.  In  a  study 
of  a  second-order  southern  African  stream,  Langri- 
vier  in  southern  Africa,  complementary  classifica- 
tion and  multidimensional  scaling  (MDS)  tech- 
niques revealed  longitudinal  changes  in  macroin- 
vertebrate  community  structure,  but  no  temporal 
changes.  Stepwise  discriminant  analysis  and  multi- 
ple linear  regression  were  used  to  identify  environ- 
mental variables  correlated  with  the  community 
changes  but  produced  conflicting  results  depend- 
ing on  the  information  used,  possibly  because  of 
strong  correlations  between  some  of  the  variables. 
The  MDS  plot  of  biotic  samples  illustrated  that 
potassium  levels  correlated  most  strongly  with 
community    distribution.    Because    of    the    large 


number  of  variables  now  shown  worldwide  to 
correlate  with  faunal  distributions,  ways  are  sug- 
gested to  choose  the  variables  to  suit  the  kind  of 
study  to  be  undertaken.  Attempts  to  assign  the 
invertebrates  to  functional  feeding  groups  (FFGs) 
were  unsatisfactory  as  the  relevant  categories  are 
poorly  defined  and  often  inadequate  for  classifying 
the  fauna.  Until  these  categories  are  more  clearly 
defined,  and  more  uniformly  applied,  concepts  re- 
lating to  FFGs  cannot  be  tested  satisfactorily.  The 
stream  community  in  Langrivier  is  more  similar  to 
communities  found  in  two  other  mediterranean 
ecosystems  than  to  those  in  other  southern  African 
rivers,  probably  because  of  the  greater  predictabil- 
ity of  flow  in  the  Langrivier.  (Author's  abstract) 
W89-09367 


EFFECTS  OF  WINTER  FLOODS  ON  FISHES 
EM  THE  SIERRA  NEVADA, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 

Resources  Management. 

For  primary  bibliographic  entry  see  Field  2E. 
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ORTHOPHOSPHATE  CONCENTRATIONS  IN 
LAKE  WATER:  ANALYSIS  OF  RIGLER'S  RA- 
DIOBIOASSAY  METHOD, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
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PATTERNED  FENS  OF  WESTERN  LABRA- 
DOR AND  ADJACENT  QUEBEC:  PHYTOSO- 
CIOLOGY,  WATER  CHEMISTRY,  LAND- 
FORM  FEATURES,  AND  DYNAMICS  OF  SUR- 
FACE PATTERNS, 

Harvard  Univ.,  Petersham,  MA.  Harvard  Forest. 
D.  R.  Foster,  G.  A.  King,  and  M.  V.  Santelmann. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  66, 
No.  12,  p  2402-2418,  December  1988.  14  fig,  5  tab, 
78  ref.  NSF  Grants  DPP-8400638  and  DEB- 
7922142. 

Descriptors:  'Distribution  patterns,  'Ecological 
distribution,  'Fens,  'Wetlands,  'Vegetation, 
•Canada,  'Peat  bogs,  'Stratigraphy,  Topography, 
Chemical  analysis,  Surface-groundwater  relations, 
Soil  water  table,  Hydrologic  aspects. 

The  landforms,  vegetation,  water  chemistry,  and 
stratigraphy  of  four  patterned  fens  (aapmires)  in 
western  Labrador  and  adjacent  Quebec  are  de- 
scribed in  a  study  investigating  the  origin  and 
characteristics  of  surface  patterns  on  northern 
peatlands.  Phytosociological  analysis  by  the  releve 
approach,  in  conjunction  with  analysis  by  TWIN- 
SPAN,  is  used  to  describe  11  floristic  noda.  The 
vegetational  patterns  are  largely  controlled  by 
depth  to  the  water  table.  Mire  landforms  discussed 
in  detail  include  ice-push  ridges,  flarks  and  pools, 
peat  ridges,  and  mire-margin  hummocks.  Water 
chemistry  is  typical  of  minerotrophic  conditions, 
with  pH  ranging  from  4.4  to  6.7  and  calcium 
concentrations  from  20  to  430  microequiv/L.  The 
water  chemistry,  vegetation,  and  landforms  on  the 
mires  are  compared  with  results  from  other  studies 
from  Labrador  and  circumboreal  regions.  Strati- 
graphic  results  and  field  observations  support  the 
theory  that  surface  patterns  on  the  mire  develop 
slowly  through  the  interplay  of  biological  and 
hydrological  processes,  specifically  differential  rate 
of  peat  accumulation  controlled  by  vegetation  type 
and  depth  to  water  table.  Pool  formation  apparent- 
ly involves  four  steps:  (i)  gradual  differentiation  of 
shallow  flarks  on  previously  undifferentiated  mire 
surface;  (ii)  expansion  and  deepening  of  flarks  and 
development  of  ridges  due  to  differential  peat  ac- 
cumulation; (iii)  degradation  of  flark  vegetation 
into  mud  bottoms  and  open-water  pools;  and  (iv) 
coalescence,  continued  expansion,  and  deepening 
of  open-water  areas.  Hydrological  controls  over 
the  rate  and  extent  of  pool  formation  are  discussed 
as  a  probable  explanation  of  the  geographical  dis- 
tribution of  patterned  mires.  (Author's  abstract) 
W89-09374 
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SCHISTOSOMIASIS  IN  KANO  STATE,  NIGE- 
RIA: I.  HUMAN  INFECTIONS  NEAR  DAM 
SITES  AND  THE  DISTRIBUTION  AND  HABI- 
TAT PREFERENCES  OF  POTENTIAL  SNAIL 
INTERMEDIATE  HOSTS, 

Bayero  Univ.,  Kano  (Nigeria).  Dept.  of  Biological 
Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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SCHISTOSOMIASIS  IN  KANO  STATE,  NIGE- 
RIA: II.  FIELD  STUDIES  ON  ASETIVATION 
IN  BULINUS  ROHLFSI  (CLESSIN)  AND  B. 
GLOBOSUS  (MORELET)  AND  THEIR  SUS- 
CEPTIBILITY TO  LOCAL  STRAINS  OF  SCHIS- 
TOSOMA HAEMATOBIUM  (BILHARZ), 
Bayero  Univ.,  Kano  (Nigeria).  Dept.  of  Biological 
Sciences. 

C.  Betterton,  B.  T.  Ndifon,  and  R.  M.  Tan. 
Annals   of  Tropical    Medicine   and    Parasitology 
ATMPA2,  Vol.  82,  No.  6,  p  571-579,  December 
1988.  3  fig,  15ref. 

Descriptors:  'Nigeria,  •Schistosomiasis,  *Animal 
physiology,  *Snails,  •Environmental  effects, 
•Parasites,  *Human  diseases,  *Water  level  fluctua- 
tions, *Damsites,  Drying,  Population  dynamics, 
Flooding,  Aquatic  habitats,  Reservoirs,  Mortality, 
Developing  countries. 

Aestivation  patterns  in  Bulinus  rohlfsi  and  B.  glo- 
bosus  were  studied  by  digging  transects  across  the 
floor  of  their  dried  habitats  and  by  monitoring 
changes  in  snail  population  structure  during  the 
period  when  the  habitats  were  flooded.  Bulinus 
rohlfsi,  which  inhabited  a  small  man-made  lake, 
was  found  to  asetivate  towards  the  bottom  of  its 
habitat,  aestivation  occurring  during  the  last  six 
weeks  before  the  lake  dried.  The  data  on  B.  globo- 
sus  from  a  temporary  pool  are  less  complete,  but 
they  show  that  this  species  also  aestivates  at  the 
bottom  of  its  habitat  and  can  be  found  buried  at 
depths  up  to  3  cm.  A  wide  size  range  of  both 
species  of  snail  were  found  to  aestivate,  but  there 
was  differential  mortality  of  young  B.  rohlfsi  soon 
after  the  lake  re-filled,  and  the  optimally  surviving 
size  group  of  B.  globosus  was  9  mm.  The  begin- 
ning of  aestivation  in  B.  rohlfsi  did  not  correlate 
with  many  of  the  physical  parameters  measured, 
but  it  coincided  with  the  dying  off  of  a  bloom  of 
unicellular  algae.  The  importance  of  stimuli  other 
than  desiccation  in  the  aestivation  process  of  bulin- 
ids  is  stressed.  Laboratory  infections  with  isolates 
of  Schistosoma  haematobium  showed  that  both 
Bulinus  species  were  capable  of  transmitting  local 
strains  of  the  parasite  and  indicated  the  presence  of 
snail  host-specific  strains.  (See  also  W89-09382) 
(Author's  abstract) 
W89-09383 


CONSERVATION  OF  WETLANDS:  DO  INFER- 
TILE WETLANDS  DESERVE  A  HIGHER  PRI- 
ORITY, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 

D.  R.  J.  Moore,  P.  A.  Keddy,  C.  L.  Gaudet,  and  I. 

C.  Wisheu. 

Biological  Conservation  BIOCOK,  Vol.  47  No  3 

p  203-217,  1989.  3  fig,  3  tab,  39  ref. 

Descriptors:  'Wetlands,  'Wildlife  conservation, 
•Ecology,  *Species  diversity,  •Environmental 
policy,  Species  composition,  Infertile  wetlands, 
Value,  Environmental  protection,  Canada. 

Whether  infertile  wetlands  have  higher  conserva- 
tion value  than  fertile  wetlands  was  evaluated 
based  on  three  criteria  commonly  used  in  ecologi- 
cal site  evaluations:  species  richness,  number  of 
rare  species,  and  species  composition.  The  data 
consisted  of  species  composition  in  n  =  401  0.25  sq 
m  quadrats  from  a  wide  range  of  wetland  types  in 
eastern  Canada.  Infertile  wetlands  had  higher  spe- 
cies richness  and  many  more  rare  species  than  did 
fertile  wetlands.  Further,  infertile  wetlands  had  a 
greater  range  of  vegetation  types  than  did  fertile 
wetlands.  It  is  also  probable  that  infertile  wetlands 
are  more  sensitive  to  human  disturbances.  These 
results  indicate  that  infertile  wetlands  are  more 
desirable  for  conservation  than  presently  account- 
ed for  in  wetland  evaluation  systems.  In  addition, 
because  of  greater  variation  in  vegetation  types, 


relatively  more  ecological  reserves  are  needed  to 
adequately  represent  the  variation  in  infertile  wet- 
lands. (Author's  abstract) 
W89-09386 


THERMOANAEROBIUM  LACTOETHYLICUM 
SPEC.  NOV.:  A  NEW  ANAEROBIC  BACTERI- 
UM  FROM  A  HOT  SPRING  OF  KAMCHATKA, 

Moscow  State  Univ.  (USSR).  Dept.  of  Microbiolo- 
gy- 

E.  N.  Kondratieva,  E.  V.  Zacharova,  V.  I.  Duda, 
and  V.  V.  Krivenko. 

Archives  of  Microbiology  AMICCU,  Vol.  151, 
No.  2,  p  117-122,  January  1989.  3  tab,  3  fig,  32  ref 

Descriptors:  *Anaerobic  bacteria,  *Hot  springs, 
•Taxonomy,  'Bacterial  physiology,  'Metabolism, 
•Growth  media,  Aquatic  habitats,  Growth,  Bacte- 
rial analysis,  Respiration,  Biochemistry,  USSR, 
Kamchatka. 

A  new  anaerobic  thermophilic  Gram-positive,  non- 
sporeforming  bacterium  strain  ZE-1  was  isolated 
from  a  hot  spring  of  Kamchatka  (USSR).  The  cells 
are  rod-shaped,  (0.5-0.8  by  2.0-20  micrometers), 
non-motile.  The  bacterium  can  grow  between  42 
and  75  C;  the  optimal  temperature  is  65  C.  The 
growth  is  possible  between  pH  values  5.0  and  8.5; 
optimal  pH  is  7.0.  The  cultures  grow  on  the  media 
containing  peptone,  yeast  extract,  or  casein  hydrol- 
ysate  as  nitrogen  sources  in  the  presence  of  glucose 
or  some  other  sugars,  mannitol  or  starch.  The  main 
fermentation  products  of  glucose  are  ethanol,  ace- 
tate, lactate,  hydrogen  (H2),  and  carbon  dioxide 
(C02);  by-products  are  propionic,  butyric  and  iso- 
valeric acids.  Glucose  is  metabolized  via  Embden- 
Meyerhoff-Parnas  pathway.  Molecular  hydrogen 
does  not  inhibit  growth.  The  bacterium  does  not 
reduce  acetone  to  isopropanol,  but  is  able  to  form 
hydrogen  sulfide  from  elemental  sulfur.  The  bacte- 
rium contains  a  soluble  hydrogenase.  This  enzyme 
catalyzes  both  evolution  an  uptake  of  H2  and  is 
active  in  the  presence  of  methyl  viologen.  The 
DNA-base  composition  is  34.6  mol%;  the  genome 
size  2.08  times  10  to  the  9th  power  D.  The  name 
proposed  for  the  isolated  bacterium  strain  ZE-1  is 
Thermoanaerobium  lactoethylicum  spec.  nov.  (Au- 
thor's abstract) 
W89-09389 


EFFECT  OF  THERMAL  ADDITIONS  ON  THE 
DENSITY  AND  DISTRIBUTION  OF  THERMO- 
PHILIC AMOEBAE  AND  PATHOGENIC 
NAEGLERIA  FOWLERI  IN  A  NEWLY  CRE- 
ATED COOLING  LAKE, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Zoology  and 
Entomology. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-09423 


LTMNOLOGICAL  MEASUREMENTS  OF  NI- 
TRATE GRADIENTS  IN  THE  LITTORAL  AND 
PROFUNDAL  SEDIMENTS  OF  A  MESO-EU- 
TROPHIC  LAKE  (LAKE  VECHTEN,  THE 
NETHERLANDS), 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
J.  R.  A.  Sweerts,  and  D.  DeBeer. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  3,  p  754-757,  March  1989. 
2  fig,  1  tab,  13  ref. 

Descriptors:  *Environmental  gradient,  •Measuring 
instruments,  'Littoral  zone,  *Eutrophic  lakes, 
•Sedimentation,  *Lake  sediments,  'Nitrates,  'Ni- 
trogen cycle,  'The  Netherlands,  'Limnology,  Eu- 
trophication,  Silt,  Sand,  Denitrification,  Limiting 
nutrients. 

N03(-)  concentration  profiles  were  measured  with 
a  newly  developed  microelectrode.  The  depth  of 
penetration  of  N03(-)  varied  from  only  1.3  mm  in 
organic-rich  profundal  silty  sediments  to  5  mm  in 
organic-poor  littoral  sandy  sediments.  The  thick- 
ness of  the  zone  of  denitrification  in  the  organic- 
rich  sediments  was  500  micrometers.  Oxygen  pro- 
files measured  simultaneously  revealed  that  the 
zone  of  denitrification  was  directly  adjacent  to  the 
aerobic  zone.  The  results  demonstrate  high  denitri- 
fication rates  (0.26  to  1.31  mmol/sq  m/day)  at  in 
situ  nitrate  concentrations  in  the  overlying  water 


(0.030  mmol/liter)  and  limitation  of  denitrification 
by  nitrate  availability.  (Author's  abstract) 
W89-09424 


BOG  DEVELOPMENT  AND  LANDFORM  DY- 
NAMICS IN  CENTRAL  SWEDEN  AND 
SOUTH-EASTERN  LABRADOR,  CANADA, 

Harvard  Univ.,  Petersham,  MA.  Harvard  Forest. 

D.  R.  Foster,  H.  E.  Wright,  M.  Thelaus,  and  G.  A. 

King. 

Journal  of  Ecology  JECOAB,  Vol.  76,  No.  4,  p 

1164-1185,  December  1988.   15  fig,  1  tab,  65  ref 

Descriptors:  'Geomorphology,  'Paleolimnology, 
•Limnology,  'Wetlands,  'Canada,  'Sweden, 
•Bogs,  'Stratigraphy,  Mires,  Landform  dynamics, 
Radiocarbon  dating,  Labrador,  Comparison  stud- 
ies, Stream  erosion. 

Stratigraphic  analysis,  detailed  surveying,  and  ra- 
diocarbon dating  were  used  to  document  the  de- 
velopment of  Hammarmossen,  a  raised  mire  in 
central  Sweden,  and  to  contrast  the  structure,  de- 
velopment and  dynamics  of  landforms  there  with 
those  on  Gilbert  bog  in  south-eastern  Labrador 
(Canada).  A  series  of  basal  radiocarbon  dates  from 
transects  of  peat  cores  across  Hammarmossen 
shows  that  peat  started  to  accumulate  approxi- 
mately 5500  years  b.p.  and  spread  rapidly  across  a 
glacial  outwash  plain  throughout  the  late  Holo- 
cene.  The  implications  of  this  pattern  of  develop- 
ment for  models  of  bog  hydrology  and  growth  and 
for  interpretations  of  the  process  of  paludification 
are  discussed.  On  both  Swedish  and  Labrador 
mires,  the  distribution,  shape  and  development  of 
open-water  pools  are  closely  controlled  by  the 
topography  of  the  peat  surface.  The  largest  and 
deepest  pools  occur  on  the  flattest  surfaces,  where 
water  outflow  is  slow.  Pool  development  results 
from  hydrological  controls  on  relative  rates  of  peat 
accumulation  in  hummocks  and  hollows.  Pools 
were  initiated  throughout  the  last  400  years  of  bog 
development.  On  Hammarmossen,  a  deep  layer  of 
algal  gyttja  partly  fills  the  pools;  on  Labrador, 
bogs  algal  sediment  is  absent,  and  the  pool  floors 
are  degrading  peat  and  peat  detritus.  This  contrast 
in  stratigraphy  of  bog  pools  in  Sweden  and  Labra- 
dor follows  a  similar  pattern  for  pools  on  minero- 
trophic  mires  (fens)  in  the  two  areas.  Once  formed, 
pools  undergo  similar  dynamics  in  the  two  regions. 
Pool  depth  increases  as  peat  accumulation  on  hum- 
mocks exceeds  sedimentation  in  pools.  Lateral  ex- 
pansion of  pools  occurs  through  marginal  flooding, 
controlled  by  differential  rates  of  accumulation  and 
by  the  breakdown  of  peat  ridges  separating  adja- 
cent pools.  Pools  may  be  drained  through  surface 
erosion  or  through  subsurface  piping.  Erosion  of 
the  bog  from  the  mire  margin  towards  the  center 
may  gradually  fragment  the  peat  mass.  Under  very 
wet  conditions,  raised  bogs  are  inherently  unstable 
systems  on  which  water-dominated  landforms  in- 
crease through  time  until  stream  erosion  gradually 
dissects  the  mire.  (Author's  abstract) 
W89-09427 


SEASONAL  CHANGE  EM  GAS  CONTENT  AND 
BUOYANCY  OF  FLOATING  TYPHA  MATS, 

Boreal  Inst,  for  Northern  Studies,  Edmonton  (Al- 
berta). 

E.  H.  Hogg,  and  R.  W.  Wein. 
Journal  of  Ecology  JECOAB,  Vol.  76,  No.  4,  p 
1055-1068,  December  1988.  2  fig,  2  tab,  30  ref. 

Descriptors:  'Marshes,  'Temperature  effects, 
•Seasonal  variation,  'Buoyancy,  'Floating  plants, 
•Wetlands,  •Limnology,  Mats,  Floating  mats,  Cat- 
tails, Gas  bubbles,  Anaerobic  conditions,  Solubili- 
ty- 
Seasonal  changes  in  buoyancy  and  gas  bubble  dy- 
namics of  floating  mats  were  quantified  and  these 
changes  were  related  to  the  effects  of  both  biotic 
and  abiotic  temperature-dependent  processes.  In  an 
embanked,  freshwater  marsh  in  New  Brunswick 
(Canada),  the  buoyancy  of  experimentally  isolated 
Typha  floating  mats  and  release  rate  of  gas  bubbles 
were  monitored.  Mats  were  most  buoyant  and 
released  the  greatest  quantity  of  gas  in  late  summer 
when  water  temperature  in  the  mat  was  highest. 
Nitrogen  and  methane  were  major  components  of 
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gas  bubbles  trapped  in  the  organic  material  in 
August,  but  the  percentage  of  methane  was  rela- 
tively lower  in  May.  In  a  laboratory  experiment, 
Typha  mat  samples  were  incubated  in  growth 
chambers  at  2,  8,  15  or  22  C  for  twelve  weeks,  and 
were  then  held  at  2  C  for  thirteen  weeks  and  15  C 
for  ten  weeks  to  simulate  winter  and  summer  tem- 
peratures, respectively,  in  floating  mats.  Samples 
incubated  at  22  C  reached  and  an  equilibrium  gas 
content  of  13.7%  of  total  mat  volume,  while  sam- 
ples at  2  C  attained  a  gas  content  of  6.2%.  The 
magnitude  of  seasonal  changes  in  gas  content  was 
estimated  at  between  2.5  and  4.7%  of  total  mat 
volume.  Seasonal,  temperature-dependent  change 
in  the  rate  of  anaerobic  decomposition  is  partly 
responsible  for  the  observed  seasonal  variation  in 
the  gas  content  and  buoyancy  of  mats,  but  physical 
processes  such  as  changes  in  gas  solubility  with 
temperature  are  also  important.  (Author's  abstract) 
W89-09429 


STRATIGRAPHY  OF  THE  SIXTEEN  MILE 
CREEK  LAGOON,  AND  ITS  IMPLICATIONS 
FOR  LAKE  ONTARIO  WATER  LEVELS, 

Corps  of  Engineers,  Buffalo,  NY.  Buffalo  District. 
J.  E.  Flint,  R.  W.  Dalrymple,  and  J.  J.  Flint. 
Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
25,  No.  8,  p  1175-1183,  August  1988.  6  fig,  1  tab,  35 
ref. 

Descriptors:  *Paleolimnology,  *Paleoclimatology, 
•Lake  Ontario,  *Climatology,  'Lagoons,  'Stratig- 
raphy, 'Bottom  sediments,  'Water  level,  Sedimen- 
tation, Silt,  Clay,  Channel  accretion,  Carbon  ra- 
dioisotopes. 

The  sequence  of  units  (from  the  base  up)  in  the 
Sixteen  Mile  Creek  Lagoon  (Lake  Ontario, 
Canada)  mimics  the  longitudinal  sequence  of  surfi- 
cial  environments:  pink  silt-overbank  (flood  plain- 
dry  marsh);  bottom  sand-stream  channel  and 
beach;  orange  silt-marsh;  gyttja-wet  marsh  and 
very  shallow  (deltaic)  lagoon;  and  brown  and  grey 
clay-open-water  lagoon.  This  entire  sequence  ac- 
cumulated over  the  last  4200  years  under  slowly 
deepening,  transgressive  conditions  caused  by  the 
isostatic  rise  in  the  lake  outlet.  Land  clearing  by 
European  settlers  dramatically  increased  the 
supply  of  clastic  sediment  and  terminated  the  dep- 
osition of  the  organic-rich  silty  clays  (gyttja)  that 
make  up  most  of  the  lagoon  fill.  Because  the  gyttja 
and  beach  sand  are  interpreted  to  have  accumulat- 
ed in  water  depths  of  less  than  0.5  m,  the  elevation- 
time  plot  of  14C  dates  from  these  units  can  be  used 
to  reconstruct  a  very  closely  constrained  lake-level 
curve.  The  data  indicate  that  water  levels  have 
risen  at  an  average  rate  of  0.25  cm/yr  over  the  last 
3300  years  as  a  result  of  differential,  isostatic  re- 
bound. Superimposed  on  this  trend  are  water-level 
oscillations  with  amplitudes  on  the  order  of  1  m 
and  periods  of  several  hundred  years.  These  oscil- 
lations are  synchronous  and  in  phase  with  water- 
level  fluctuations  in  Lake  Michigan,  and  with  a 
variety  of  other  climatic  variations  in  North  Amer- 
ica and  Europe.  It  is  therefore  proposed  that  the 
water-level  oscillations  are  a  result  of  long-term, 
climatically  produced  variations  in  precipitation  in 
the  Great  Lakes  drainage  basin.  (Author's  abstract) 
W89-09438 


NEGATIVELY  BUOYANT  FLOW  IN  DD/ERG- 
ESG  CHANNEL:  in.  ONSET  OF  UNDERFLOW, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-09443 


NEGATD/ELY  BUOYANT  FLOW  IN  DIVERG- 
ING CHANNEL:  D7.  ENTRATNMENT  AND  DI- 
LUTION, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-09444 


INFLUENCE  OF  TOPOGRAPHIC  FACTORS 
UPON  THE  OXYGEN  CONSUMPTION  RATE 
IN  SIXL  BASINS  OF  FJORDS, 

Fiskeridirektoratets  Havforskningsinstitutt,  Bergen 


(Norway). 

J.  Aure,  and  A.  Stigebrandt. 

Estuarine,   Coastal  and   Shelf  Science   ECSSD3, 

Vol.  28,  No.  1,  p  59-69,  January  1989.  5  fig,  1  tab,  7 

ref. 

Descriptors:  'Fjords,  'Topography,  'Oxygen  re- 
quirements, 'Mathematical  models,  Basins,  Organ- 
ic matter,  Norway. 

The  rate  of  oxygen  consumption  has  been  estimat- 
ed for  29  different  sill  basins  of  fjords,  all  located  in 
a  relatively  small  area  of  the  Norwegian  west 
coast.  It  is  found  that  CONS,  the  volume  mean 
rate  of  oxygen  consumption  in  a  sill  basin  (i.e. 
below  the  sill  level),  is  inversely  proportional  to 
the  mean  depth  of  the  basin  below  the  sill.  In 
addition  it  is  demonstrated  that  CONS  decreases 
with  increasing  sill  depth  in  an  approximately 
linear  fashion.  The  results  are  compatible  with  a 
regionally  horizontally  homogeneous  and  down- 
ward decreasing  vertical  flux  of  organic  carbon. 
Based  on  data  from  the  present  set  of  sill  basins,  an 
empirical  formula  has  been  derived  for  CONS  as  a 
function  of  sill  depth  and  depth  of  the  basin  below 
the  sill.  This  may  be  looked  upon  as  a  regionally 
valid  empirical  fjord  model  which  may  be  used  to 
determine  whether  or  not  the  oxygen  consumption 
in  a  sill  basin  is  normal.  (Author's  abstract) 
W89-09474 


INFLUENCE  OF  SEAGRASS  BEDS  AND 
OYSTER  PARKS  ON  THE  ABUNDANCE  AND 
BIOMASS  PATTERNS  OF  MEIO--AND  MA- 
CROBENTHOS  IN  TIDAL  FLATS, 

Bordeaux- 1  Univ.,  Talence  (France).  Inst,  de  Bio- 

logie  Marine. 

J.  Castel,  P.  J.  Labourg,  V.  Escaravage,  I.  Auby, 

and  M.  E.  Garcia. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  28,  No.  1,  p  71-85,  January  1989.  3  fig,  4  tab, 

37  ref.  IFREMER  Grant  85/5080580. 

Descriptors:  'Estuaries,  'Tidal  flats,  'Intertidal 
areas,  'Oysters,  'Sea  grasses,  'France,  Bays, 
Benthos,  Regression  analysis,  Population  density. 
Chlorophyll,  Organic  carbon,  Biomass,  Temporal 
distribution,  Spatial  distribution. 

The  relative  contribution  of  meio-and  macrofauna 
to  the  benthic  ecology  of  the  Arcachon  Bay  tidal 
flats  in  south-west  France  were  studied  at  seven 
stations  seasonally  for  a  year.  Relationships  be- 
tween faunal  density  and  biomass,  and  external 
factors  such  as  sediment  structure,  benthic  chloro- 
phyll and  seagrass  debris  were  investigated.  A 
comparison  was  made  between  bare  sands,  oyster 
beds  and  vegetated  sediment  in  semi-exposed  con- 
ditions and  in  sheltered  areas.  Using  a  stepwise 
method  of  multiple  linear  regression,  the  high  den- 
sities of  macrobenthos  are  mostly  explained  by 
high  quantities  of  plant  debris.  For  meiofauna, 
together  with  plant  debris,  silt  content,  organic 
carbon,  chlorophyll  pigments  are  involved.  On  an 
average,  a  correlation  between  macro-and  meio- 
faunal  abundances  could  be  found.  However,  this 
general  pattern  is  modified  by  the  biogenic  struc- 
ture created  by  the  oysters  and  seagrass.  When 
compared  to  the  adjacent  sandbanks,  oysters  clear- 
ly enhanced  meiofaunal  abundance  but  depressed 
marofaunal  densities.  The  organic-rich  oyster  bio- 
deposits  probably  favor  meiofauna  by  an  increase 
of  the  trophic  resources  but  do  not  favor  macro- 
fauna  by  inducing  low  oxygen  concentrations.  It  is 
also  likely  that  macrofauna  is  more  sensitive  to 
predation  than  meiofauna  both  in  sandbanks  and  in 
oyster  parks.  For  both  meio-and  macrofauna  the 
highest  incidences  are  recorded  in  seagrass  bed 
sediments.  Zostera  induces  an  enhancement  of  or- 
ganic detritus  and  provides  a  refuge  against  preda- 
tion. In  terms  of  biomass,  the  macrofauna/meio- 
fauna  ratio  is  25:1  in  sandbanks,  1:5  in  oyster  parks 
and  4:2  in  seagrass  bed  sediments.  Macrofaunal 
biomass  is  more  variable  both  spatially  and  tempo- 
rally than  meiofauna  biomass.  It  is  likely  that  the 
macrofauna  is  more  sensitive  to  external  factors 
such  as  predation,  anoxia,  exposure,  than  the  meio- 
fauna. Meiofauna  abundance  and  biomass  are  more 
usually  a  function  of  food  abundance  and  physical 
properties  of  the  sediment.  (Author's  abstract) 
W89-09475 


WATER  CYCLE— Field  2 
Lakes — Group  2H 

ROLE  OF  CILIATED  PROTOZOA  IN  PELAG- 
IC FRESHWATER  ECOSYSTEMS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

J.  R.  Beaver,  and  T.  L.  Crisman. 

Microbial  Ecology  MCBEBU,  Vol.  17,  No.  2,  p 

111-136,  1989.  9  fig,  2  tab,  116  ref. 

Descriptors:  'Protozoa,  'Eutrophic  lakes,  'Phyto- 
plankton,  'Trophic  level,  'Limnology,  'Ecosys- 
tems, 'Food  chains,  Eutrophication,  Oligotrophic 
lakes,  Species  diversity,  Temporal  distribution, 
Spatial  distribution,  Zooplankton,  Crustaceans, 
Thermal  stratification,  Biomass. 

The  abundance  and  biomass  of  ciliates  are  both 
strongly  related  to  lake  trophic  status  as  measured 
by  chlorophyll  a  concentrations.  Taxonomic  re- 
placements occur  with  increasing  eutrophication 
such  that  large-bodied  forms  predominantly  oligo- 
trichs)  are  progressively  replaced  by  smaller- 
bodied  ciliates  (mainly  scuticociliates).  Highly 
acidic  lakes  display  a  more  pronounced  dominance 
of  large-bodied  forms  when  contrasted  with  less 
acidic  lakes  of  comparable  trophy.  Community 
structure  of  ciliate  populations  is  determined  large- 
ly by  lake  trophy  with  acidic  oligotrophic  systems 
being  characterized  by  reduced  diversity  and  spe- 
cies richness  compared  with  hypereutrophic  sys- 
tems. The  temporal  and  spatial  distribution  of  small 
(<100  micrometers)  ciliate  populations  is  ascribed 
to  lake  thermal  regimes  which  provide  localized 
concentrations  of  food  resources.  Likewise,  in  ex- 
tremely productive  lakes,  very  large  (>100  mi- 
crometers) meroplanktonic  ciliates  enter  the  water 
column  during  midsummer  after  the  development 
of  thermal  stratification  and  associated  profundal 
deoxygenation.  Laboratory  studies  indicate  that 
large  zooplankton  (crustaceans)  are  capable  of  uti- 
lizing ciliates  as  a  food  source,  but  there  is  little 
direct  evidence  from  field  studies  documenting  this 
trophic  link.  Ciliates  can  be  voracious  grazers  of 
both  bacterioplankton  and  phytoplankton,  and 
each  species  has  a  distinct  range  of  preferred  parti- 
cle size  which  is  a  function  of  both  mouth  size  and 
morphology.  Myxotrophic  ciliates  may  be  impor- 
tant components  in  some  plankton  communities, 
particularly  during  periods  of  nutrient  limitation  or 
after  their  displacement  from  the  benthos  of  eutro- 
phic lakes.  Evidence  regarding  the  importance  of 
planktonic  ciliated  protozoa  in  nutrient  regenera- 
tion and  as  intermediaries  in  energy  flow  is  dis- 
cussed. (Author's  abstract) 
W89-09500 


CHARACTERIZATION  OF  AMIDOHYDRO- 
LASES  IN  A  FRESHWATER  LAKE  SEDIMENT, 

Kent  Univ.,  Canterbury  (England).  Biological  Lab. 
P.  J.  Sallis,  and  R.  G.  Burns. 

Microbial  Ecology  MCBEBU,  Vol.  17,  No.  2,  p 
159-170,  1989.  4  fig,  1  tab,  37  ref. 

Descriptors:  'Limnology,  'Lake  sediments,  'En- 
zymes, 'Eutrophic  lakes,  Hydrogen  ion  concentra- 
tion, Water  temperature,  Sediments. 

Sediment  samples  were  air  dried  (ADS)  and  stored 
for  at  least  3  months  before  being  enzymically 
characterized.  The  pH  optimum  of  I,  II,  and  III 
were  pH  7.0,  8.4,  and  6.5-7.0,  respectively,  while 
HI  in  soluble  extracts  from  ADS  was  most  active 
between  pH  8.0  and  9.0.  The  temperature  response 
of  the  three  enzymes  in  ADS  gave  E(a)  values  of 
38.9,  41.6,  and  35.9  kJ/mol  for  I,  II,  and  III, 
respectively.  K(m)  and  V(max)  values  for  ADS  I, 
II,  and  III  were  1.2  mM  and  1.9  micromol  NH3/g/ 
hr.  K(m)  values  for  all  three  enzymes  in  ADS 
extracts  were  at  least  an  order  of  magnitude  great- 
er than  those  of  the  ADS.  The  susceptibility  of 
each  enzyme  to  proteolysis  was  followed  in  ADS 
and  fresh  wet  sediment  and  compared  with  that  of 
III  in  an  ADS  extract.  All  sediment  enzymes  were 
found  to  be  more  resistant  than  the  commercial 
preparation  of  bacterial  L-glutaminase  subjected  to 
the  same  treatment.  These  results  suggested  that  I, 
II,  and  III  all  exist  to  some  extent  as  colloid- 
immobilized  enzyme  fractions  in  freshwater  sedi- 
ments and  are  analogous  to  the  stable  enzyme 
fractions  in  soils.  (Author's  abstract) 
W89-09502 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


FACTORS  INVOLVED  IN  MULTIPLICATION 
AND  SURVIVAL  OF  ESCHERICHIA  COLI  IN 
LAKE  WATER, 

Cornell  Univ.,  Ithaca,  NY.  Lab.  of  Soil  Microbi- 
ology. 

Y.  Henis,  K.  R.  Gurijala,  and  M.  Alexander. 
Microbial  Ecology  MCBEBU,  Vol.  17,  No.  2,  p 
171-180,  1989.  5  fig,  29  ref.  U.S.  EPA  Cooperate 
Agreement  CR812233. 

Descriptors:  *Bioindicators,  'Escherichia  coli, 
•Lakes,  'Population  dynamics,  Phosphates,  Amino 
acids,  Coliforms,  Bacteria. 

The  population  of  a  strain  of  Escherichia  coli  that 
was  resistant  to  nalidixic  acid  and  streptomycin 
declined  rapidly  in  samples  of  sterile  and  nonsterile 
Cayuga  Lake  water  and  reached  an  undetectable 
level  in  nonsterile  water  at  24  and  72  hr  when 
counted  on  eosin-methylene  blue  (EMB)  agar  and 
half-strength  trypticase  soy  agar  (TSA),  respec- 
tively. In  sterile  lake  water  amended  with  10  mi- 
crograms amino  acids  per  ml  or  0. 1  M  phosphate, 
E.  coli  multiplied  exponentially  for  more  than  24 
hr.  The  addition  of  Rhizobium  leguminosarum 
biovar  phaseoli  to  unamended  sterile  lake  water 
prevented  the  decline  of  E.  coli,  and  its  addition  to 
amended  sterile  lake  water  prevented  E.  coli  multi- 
plication. The  cell  density  of  this  strain  of  E.  coli 
declined  in  the  first  8  hr  after  its  introduction  into 
an  inorganic  salts  solution,  but  the  bacterium  then 
grew  extensively.  This  increase  in  abundance  was 
not  observed  in  the  presence  of  R.  phaseoli,  and  E. 
coli  counts  on  half-strength  TSA  remained  un- 
changed between  8  hr  and  6  days.  When  counted 
on  EMB  agar,  the  abundance  of  the  antibiotic- 
resistant  strain  of  E.  coli  and  a  strain  not  selected 
for  resistance  increased  in  solutions  containing 
phosphate  and  amino  acids  but  declined  in  the 
presence  of  high  densities  of  R.  phaseoli.  Many  of 
the  cells  of  the  antibiotic-resistant  E.  coli  strain 
failed  to  grow  on  antibiotic-amended  EMB  agar 
after  introduction  of  the  organism  into  nonsterile 
or  sterile  lake  water  or  into  an  inorganic  salts 
solution  containing  R.  phaseoli,  although  colonies 
appeared  on  TAS.  The  data  suggest  that  E.  coli 
cells  grown  on  rich  media  suffer  a  shock  when 
introduced  into  lake  water  because  of  low  hypo- 
tonicity,  the  indigenous  competing  flora,  or  both. 
This  shock  is  prevented  by  either  phosphate  buffer 
or  by  amino  acids  at  low  concentration.  The 
shocked  bacteria  formed  colonies  on  half-strength 
TSA.  Depending  on  environmental  conditions,  the 
presence  of  a  second  organism  either  has  no  effect 
or  results  in  an  increase  or  decrease  in  E.  coli 
numbers.  (Author's  abstract) 
W89-09503 


RESPONSES  OF  RED  DRUM  (SCIAENOPS 
OCELLATUS)  TO  CALCIUM  AND  MAGNESI- 
UM CONCENTRATIONS  IN  FRESH  AND 
SALT  WATER, 

For  primary  bibliographic  entry  see  Field  81. 
W89-09514 


PRELIMINARY  HYDROCHEMICAL  STUDY 
OF  THE  STREAMS  OF  JACI-PARANA  (RON- 
DONIA)  (ESTUDO  PRELIMINAR  SOBRE  A 
HIDROQUIMICA  DA  BACIA  DE  JACI- 
PARANA  (RO), 

Instituto  Nacional  de  Pesquisas  da  Amazonia, 
Manaus  (Brazil). 

For  primary  bibliographic  entry  see  Field  2K. 
W89-09516 


LEAF  LITTER  IN  TWO  SOUTHERN  TASMA- 
NIAN  CREEKS  AND  ITS  RELEVANCE  TO  PA- 
LEOBOTANY, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

R.  J.  Carpenter,  and  P.  Horwitz. 

Papers  and  Proceedings  of  the  Royal  Society  of 

Tasmania,  Vol.  122,  No.  2,  p  39-45,  October  1988. 

1  fig,  1  tab,  19  ref. 

Descriptors:  'Leaves,  'Detritus,  'Litter,  'Austra- 
lia, 'Streams,  'Paleolimnology,  'Riparian  vegeta- 
tion, Paleobotany,  Vegetation,  Limnology,  Mixed 
forests,  Species  composition. 


Variations  in  the  relative  proportions  of  the  leaves 
of  different  species  represented  as  leaf  litter  at 
surface  and  benthic  levels  in  lotic  and  lentic  sys- 
tems, then  compared  to  the  surrounding  vegeta- 
tion, may  have  important  implications  for  both 
paleobotanical  and  limnological  research.  Benthic 
and  drifting  litter  were  examined  in  two  parallel 
creeks  in  mixed  forest  in  southern  Tasmania  (Aus- 
tralia), and  the  occurrence  of  whole  leaves  record- 
ed. Nothofagus  cunninghamii  leaves  were  domi- 
nant in  both  the  benthic  and  drift  samples,  Athero- 
sperma  moschatum  occurred  in  the  drift  but  only 
in  trace  quantities  in  the  drift  samples,  and  whole 
Eucalyptus  obliqua  leaves  were  absent  from  all 
samples.  Otherwise  most  species  occurred  in  simi- 
lar proportions  in  both  creeks  and  for  both  sam- 
pling strategies.  It  is  concluded  that  the  processes 
of  litter  input,  leaf  buoyancy,  and  leaf  breakdown 
will  result  in  an  unequal  potential  for  fossilization 
of  the  leaves  of  different  species;  accordingly,  at- 
tempts to  reconstruct  vegetation  using  macrofossils 
need  to  be  approached  with  caution.  (Author's 
abstract) 
W89-09519 


FIRST  MEASUREMENT  OF  THE  PRIMARY 
PRODUCTION  OF  EPILITHIC  ALGAE  IN 
LAKE  TANGANYIKA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan). 
K.  Takamura. 

Physiology  and  Ecology  Japan,  Vol.  25,  No.  1,  p 
1-7,  October  1988.  2  fig,  2  tab,  21  ref.  Japanese 
Ministry  of  Education,  Science  and  Culture  grant- 
in-aid  61043031. 

Descriptors:  'Primary  productivity,  'Aquatic  pro- 
ductivity, 'Lake  Tanganyika,  'Algae,  'Lake  fish- 
eries, Littoral  zone,  Fish  food  organisms,  Epilithic 
algae,  Algal  growth,  Fish  populations. 

In  Lake  Tanganyika  in  Zaire,  a  tropical  oligotro- 
phic  lake,  a  dense  growth  of  epilithic  algae  is  found 
on  the  rocky  shore  which  composes  most  of  the 
lake  shoreline.  The  cichlid-dominated  fish  fauna 
found  at  this  shore-type  is  one  of  the  most  diverse 
freshwater  fish  communities  known,  and  is  very 
rich  in  biomass.  In  order  to  evaluate  the  potential 
of  the  littoral  fishery  development,  littoral  primary 
production  was  studied.  Measurements  of  epilithic 
algae  primary  production  were  made  on  a  rocky 
shore  of  the  lake  in  the  early  dry  season.  The  daily 
production  rate  was  0.395-0.695  g  C/sq  m/d  at  1.5 
m  depth  and  0.192-0.561  g  C/sq  m/d  at  4.5  m 
depth,  which  showed  epilithic  algae  were  as  pro- 
ductive as  pelagic  phytoplankton  in  this  season. 
The  littoral  fish  community  is  superior  to  the  pe- 
lagic fish  community  in  the  exploitation  of  primary 
production  in  that  many  herbivorous  fish  are  in- 
cluded in  the  community  (e.g.  18%  of  the  total  fish 
number)  Therefore,  the  rate  of  fish  production  in 
the  littoral  zone  is  comparable  to  that  in  the  pelag- 
ic zone.  (VerNooy-PTT) 
W89-09521 


EFFECT  OF  NITROGEN  AND  PHOSPHORUS 

ADDITION     ON     THE     PHYTOPLANKTON 

GROWTH    IN    WATER    COLLECTED    FROM 

DIFFERENT  TROPHIC  REGIONS   OF  LAKE 

BIWA, 

Nagoya  Women's  Univ.  (Japan). 

For  primary  bibliographic  entry  see  Field  5C. 
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LONG  TERM  STUDY  OF  THE  PHOSPHORUS 
CYCLE  IN  LOUGH  NEAGH,  NORTHERN  IRE- 
LAND, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
For  primary  bibliographic  entry  see  Field  5B. 
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SIGNIFICANCE  OF  THE  INTERNAL  NUTRI- 
ENT LOAD  TO  HYPERTROPHIC  SHALLOW 
WATERS, 

Technische  Univ.,  Dresden  (German  D.R.).  Sek- 

tion  Wasserwesen. 

D.  Uhlmann,  and  T.  Guderitz. 

International  Revue  der  Gesamten  Hydrobiologie 


IGHYAZ,  Vol.  73,  No.  3,  p  275-295,  1988.  15  fig,  4 
tab,  17  ref. 

Descriptors:  'Phosphorus,  'Hypertrophy,  'Eutro- 
phic  lakes,  'Cycling  nutrients,  'Fish  ponds,  'Pri- 
mary productivity,  'Sediment-water  interfaces, 
Sedimentation,  Phytoplankton,  Seasonal  variation, 
Microenvironment,  Nutrients,  Thermal  stratifica- 
tion, Chemical  analysis. 

Hypertrophic  water  bodies  are  characterized  by  a 
high  phosphorus  load.  In  two  carp  ponds  with  a 
long  water  residence  time,  the  seasonal  changes  in 
concentration  and  internal  mass-flow  of  inorganic 
nutrients  have  been  estimated  together  with 
oxygen  production  P  sub  N  of  phytoplankton  and 
community  respiration.  The  results  were  compared 
with  the  findings  from  laboratory  microcosms 
(LM)  with  a  high  recycle  rate  between  euphotic 
and  aphotic  sediment  compartments.  In  the  LM's, 
a  dark  period  of  at  least  12  hours  was  necessary  for 
optimum  remobilization  of  C02,  P04(— )  and 
NH4(  +  ).  Very  high  values  of  P  sub  N  were  meas- 
ured even  if  external  nutrient  sources  were  missing. 
Low  nutrient  concentrations  could  be  compensat- 
ed by  high  vertical  fluxes.  A  cycle  of  nocturnal 
mixing  and  of  thermal  stratification  with  anoxia  at 
the  mud-water  interface  which  increases  nutrient 
regeneration  seems  to  be  the  principal  mechanism 
which  maintains  very  high  P  sub  N  in  hypertroph- 
ic shallow  waters.  (Author's  abstract) 
W89-09525 


SPRING    PHOSPHORUS    CONVERSION    IN 
WATER  AND  SESTON  OF  PLUSS-SEE  LAKE, 

Polish   Academy  of  Sciences,   Krakow.   Inst,   of 

Geography  and  Spatial  Organization. 

For  primary  bibliographic  entry  see  Field  5B. 
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EXPERIMENTAL  SYSTEM  TO  STUDY  THE 
EFFECTS  OF  PRESSURE,  LIGHT  AND  TEM- 
PERATURE ON  MACROPHYTE  PRODUC- 
TION, 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

J.  Penuelas. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

35,  No.   1,  p  17-21,   1988.   1  fig,  9  ref.  CAYCIT 

(Spain)  grant  592/81. 

Descriptors:  'Limnology,  'Laboratory  equipment, 
•Macrophytes,  'Hydrostatic  pressure,  'Aquatic 
productivity,  'Light  intensity,  Simulation,  Irradia- 
tion, Temperature  control,  Photosynthesis,  Water 
depth,  Lakes,  Algae,  Vertical  distribution. 

A  new  experimental  system  was  developed  for 
measuring  photosynthesis,  respiration  and  growth 
of  macrophytes  under  different  conditions  of  hy- 
drostatic pressure,  light  and  temperature  in  order 
to  elucidate  the  effect  of  hydrostatic  pressure  on 
the  depth  distribution  of  macrophytes  m  lakes.  The 
system  consists  of  six  incubation  vessels  that  can  be 
exposed  to  different  photon  flux  densities,  tempera- 
tures and  pressures.  Production  is  measured  by 
changes  in  oxygen  concentration,  pH,  conductivi- 
ty, and  in  growth,  morphology  and  pigments  of 
the  plants.  In  this  experimental  system  the  re- 
sponses of  bryohpytes,  large  algae  and  higher 
plants  to  different  pressure,  irradiance  and  temper- 
ature conditions  have  been  compared.  Growth  was 
inhibited  by  pressure  at  >  1  atm  in  long  term 
experiments  (11  days).  It  was  also  shown  than  the 
increase  in  oxygen  partial  pressure  in  lacuna]  is  an 
important  damaging  factor  that  limits  the  depth 
distribution  of  higher  plants.  (Vernooy-PTT) 
W89-09527 


EFFECTS  OF  HYDROSTATIC  PRESSURE  AND 
IRRADIANCE  ON  TWO  SUBMERGED 
AQUATIC  PLANTS:  AN  EXPERIMENTAL 
STUDY, 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
J.  Penuelas. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
35,  No.  1,  p  23-32,  1988.  1  fig,  2  tab,  34  ref. 
CAYCIT  (Spain)  grant  0592/81. 
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Descriptors:  'Submerged  plants,  'Aquatic  plants, 
•Plant  morphology,  'Limnology,  'Hydrostatic 
pressure,  'Light  intensity,  'Irradiation,  'Vascular 
tissues,  Simulation,  Growth,  Photosynthesis,  Water 
depth,  Vertical  distribution. 

The  aquatic  vascular  plants  Ceratophyllum  demer- 
sum  and  Potamogeton  crispus  were  subjected  to 
different  hydrostatic  pressures  including  pressures 
well  in  excess  of  those  encountered  when  growing 
at  their  normal  depths  in  lakes.  A  clear  decline  in 
plant  growth  was  found  at  excess  pressures,  espe- 
cially when  light  intensity  was  high.  Plants  re- 
sponded to  low  levels  of  irradiance  corresponding 
to  high  depths  by  increasing  the  chlorophyll  con- 
centration, by  decreasing  the  carotene  concentra- 
tion, and  by  increasing  the  internode  distance  and 
elongation.  No  significant  effect  of  hydrostatic 
pressure  was  observed  on  aerial  spaces,  whose 
volume  was  unchanged  or  even  increased.  This 
data  showed  that  hydrostatic  pressure  is  a  control- 
ling factor  in  the  depth  distribution  of  aquatic 
plants.  Increased  oxygen  partial  pressure  in  the 
aerial  spaces  seems  to  be  the  determinant  damaging 
factor  that  limits  the  colonization  of  deep  zones  by 
aquatic  vascular  plants.  (Author's  abstract) 
W89-09528 


ZOOPLANKTON  PATCHINESS  IN  EN- 
CLOSED AND  UNENCLOSED  AREAS  OF 
WATER, 

Freshwater    Biological    Association,    Ambleside 

(England). 

D.  G.  George. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 

No.  2,  p  173-184,  March  1989.  7  fig,  1  tab,  26  ref. 

Descriptors:  'Limnology,  'Copepods,  'Spatial  dis- 
tribution, 'Animal  behavior,  'Water  currents, 
'Zooplankton,  'Population  density,  Aquatic  popu- 
lations, Crustaceans,  Enclosures,  Statistical  analy- 
sis, Downwelling,  Experimental  design. 

Indices  of  patchiness  based  on  the  concept  of  mean 
crowding  were  used  to  compare  the  dispersion 
patterns  of  crustacean  zooplankton  in  an  area  of 
open  water  and  in  two  experimental  enclosures  of 
different  size  located  in  two  different  lakes  in  the 
United  Kingdom.  In  all  situations  the  distribution 
of  the  animals  was  primarily  determined  by  their 
behavioral  response  to  water  movements.  In  the 
copepod  Cyclops  strenuous  abyssorum  this  behav- 
ior changed  systematically  as  the  animals  grew  and 
became  capable  of  independent  movement.  Statisti- 
cal tests  showed  that  the  lowest  levels  of  patchi- 
ness were  recorded  in  the  open  water  and  the 
highest  in  the  smaller  enclosure.  These  results  can 
be  explained  by  the  animals'  tendency  to  accumu- 
late in  ares  of  downwelling  water.  In  the  open 
water  the  animals  can  drift  horizontally  for  hun- 
dreds of  meters  before  encountering  a  downwell- 
ing. In  the  small  enclosure  the  'open  water'  is  soon 
traversed  and  the  animals  are  forced  to  respond  to 
a  sudden  vertical  displacement.  The  results  are 
discussed  in  relation  to  the  general  problems  of 
experimental  design  and  the  specific  problems  of 
scaling  in  a  fluid  environment.  In  the  enclosures 
used  for  the  study,  the  most  dramatic  effects  of 
enclosure  appear  in  relation  to  the  vectorial  rather 
than  the  stochastic  components  of  flow.  It  is  sug- 
gested that  the  low  cost  of  replication  in  working 
with  freshwater  enclosures  is  overemphasized  as 
an  advantage  of  very  small  volume  systems.  If,  as 
seems  likely,  the  inherent  temporal  instability  of 
small  enclosures  is  also  associated  with  a  greatly 
increased  sampling  variance,  the  advantage  of 
cheap  replication  is  lost.  (VerNooy-PTT) 
W89-09532 


PHOTOSYNTHETIC  PRODUCTION  AND  EX- 
OENZYMATIC  DEGRADATION  OF  ORGANIC 
MATTER  IN  THE  EUPHOTIC  ZONE  OF  A 
EUTROPHIC  LAKE, 

Warsaw  Univ.  (Poland).  Inst,  of  Microbiology. 
R.  J.  Chrost,  U.  Munster,  H.  Rai,  D.  Albrecht,  and 
P.  K.  Witzel. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  2,  p  223-242,  March  1989.  11  fig,  2  tab,  50  ref. 
grant  CPBP  04.02. 3. 1.1.  (Poland). 

Descriptors:  'Photosynthesis,  'Enzymes,  'Organic 
matter,    'Eutrophic   lakes,   'Phytoplankton,    *Eu- 


photic  zone,  Photosynthetic  bacteria,  Biodegrada- 
tion,  Eutrophication,  Biomass,  Aquatic  bacteria, 
Biochemistry,  Biotransformation,  Primary  produc- 
tion. 

Photosynthetic  production  of  organic  matter,  and 
its  exoenzymatic  decomposition  were  studied  in 
the  euphotic  zone  of  a  naturally  eutrophic  lake, 
Lake  Pluss-see  in  West  Germany,  during  early 
spring  phytoplankton  bloom  and  after  its  break- 
down. Phytoplankton  were  the  major  biomass  pro- 
ducers when  algae  were  actively  growing,  and  the 
algal  fraction  (>  3.0  micrometers)  contributed  on 
average  75-80%  of  the  total  biomass  of  micro- 
plankton.  When  the  phytoplankton  bloom  began  to 
decline,  bacterial  biomass  increased  rapidly,  and  at 
the  end  of  the  bloom  bacteria  contributed  48.7- 
69.98%  of  the  total  biomass  of  microplankton.  The 
high  bacterial  abundance  during  phytoplankton 
bloom  breakdown  followed  the  highest  rates  of 
glucose  uptake,  and  the  highest  rates  of  alkaline 
phosphatase,  leucine-amino-peptidase,  beta-galac- 
tosidase  and  beta-glucosidase  activities.  The  major- 
ity of  enzyme  activity  was  associated  with  the 
bacterial  size  fraction  of  seston.  The  activities  of 
free  (dissolved  in  water)  exoenzymes  were  negligi- 
ble. The  synthesis  of  bacterial  exoenzymes  was 
under  control  of  an  induction/depression  mecha- 
nism, and  depended  on  the  amount  of  easily  assimi- 
lable substrates,  and/or  the  presence  of  polymeric 
organic  compounds  in  the  water,  which  served  as 
substrates  for  exoenzymatic  hydrolysis.  The  results 
confirm  the  hypothesis  of  a  tight  metabolic  cou- 
pling between  bacterial  exoenzymatic  hydrolysis 
and  uptake  of  low  molecular  weight  substrates. 
(Author's  abstract) 
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ROLE  OF  LIGHT,  CARBON  DIOXIDE  AND 
NITROGEN  IN  REGULATION  OF  BUOYAN- 
CY, GROWTH  AND  BLOOM  FORMATION  OF 
ANABAENA  FLOS-AQUAE, 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

For  primary  bibliographic  entry  see  Field  5C. 
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INORGANIC  NITROGEN  UPTAKE  AND  RE- 
GENERATION IN  PERENNIALLY  ICE-COV- 
ERED LAKES  FRYXELL  AND  VANDA,  ANT- 
ARCTICA, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
J.  C.  Priscu,  W.  F.  Vincent,  and  C.  Howard- 
Williams. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  2,  p  335-351,  March  1989.  8  fig,  2  tab,  38  ref. 
NSF  grants   INT   84-12682   and   DPP   84-15215. 

Descriptors:  'Iced  lakes,  'Antarctic,  'Nitrogen 
cycle,  'Meromictic  lakes,  'Limnology,  'Lakes, 
•Phytoplankton,  'Limiting  nutrients,  Isotopic  trac- 
ers, Ammonium  compounds,  Kinetics,  Aquatic 
populations,  Primary  production,  Metabolism. 

Previous  studies  have  found  that  the  primary  pro- 
ductivity of  a  number  of  Antarctic  lakes  is  nitro- 
gen-limited. The  isotope  15N  was  used  to  examine 
nitrogen  dynamics  in  Lakes  Fryxell  and  Vanda, 
two  permanently  ice-covered  Antarctic  lakes. 
Half-saturation  constants  for  NH4(+)  uptake  in 
the  shallow  waters  of  both  lakes  were  less  than  10 
micrograms  N/L;  uptake  kinetic  experiments  on 
populations  forming  the  deep-chlorophyll  layers  of 
these  lakes  showed  zero-order  kinetics  and  could 
not  be  fitted  with  the  Michaelis-Menten  equation. 
Elevated  uptake  within  the  first  few  minutes  fol- 
lowing pulses  of  NH4(  +  )  and  N03  occurred  in 
both  lakes.  NH4(  +  )  regeneration,  determined  from 
isotope  dilution  experiments,  exceeded  uptake  at 
4.6  m  in  Lake  Fryxell,  was  less  than  uptake  at  9  m 
in  Lake  Fryxell  and  was  equal  to  uptake  at  10  m  in 
Lake  Vanda  under  the  experimental  conditions. 
N03(-)  uptake  was  suppressed  by  NH4(  +  )  levels 
as  low  as  2  micrograms  NH4(  +  )-N/L  in  Lake 
Fryxell;  the  suppression  was  strongest  in  the  near- 
surface  populations.  Substrate-saturated  ON 
uptake  ratios  (g:g)  in  Lake  Fryxell  decreased  from 
8.4  near  the  surface  to  1.8  at  the  bottom  of  the 
trophogenic  zone.  Overall,  the  nitrogen  dynamics 
in  these  lakes  are  similar  to  other  lakes  and  the 
open  ocean  in  that  biological  productivity  during 
the  austral  summer  is  supported  by  regenerated 
nutrients.  (Author's  abstract) 
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FACTORS  REGULATING  CLADOCERAN  DY- 
NAMICS IN  A  VENEZUELAN  FLOODPLAIN 
LAKE, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Zoology. 
S.  Twombly,  and  W.  M.  Lewis. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  2,  p  317-333,  March  1989.  8  fig,  2  tab,  40  ref. 
NSF  Grants  DEB  8116725,  BSR  8315410,  BSR 
8604655  and  BSR  8609395. 

Descriptors:  'Crustaceans,  'Flood  plains,  'Lakes, 
'Population  dynamics,  'Limnology,  'Turbidity 
flow,  Tropical  regions,  Flooding,  Aquatic  popula- 
tions, Population  density,  Predation,  Venezuela, 
Zooplankton,  Arinoca  River. 

Five  cladoceran  zooplankton  species  in  a  Venezu- 
elan floodplain  lake,  Laguna  la  Orsinera,  were 
analyzed  to  identify  factors  controlling  their  dy- 
namics over  a  period  encompassing  isolation,  inun- 
dation by  the  Orinoco  River  and  drainage.  The 
abundance  of  each  species  increased  rapidly  to  a 
maximum  associated  with  flooding  of  the  lake  by 
the  Orinoco  River.  Birth,  death  and  population 
growth  rates  were  calculated,  and  a  method  devel- 
oped for  estimating  uncertainty  in  these  param- 
eters, in  order  to  interpret  observed  cladoceran 
abundance  patterns.  Rapid  increases  in  population 
sizes  resulted  from  both  high  birth  rates  associated 
with  decreasing  turbidity  following  inundation  and 
from  the  hatching  of  resting  eggs.  Birth  rates  re- 
mained high  throughout  the  study,  but  high  death 
rates  restricted  each  population  to  a  brief  maxi- 
mum and  then  maintained  small  population  sizes 
throughout  the  remainder  of  the  study.  Demo- 
graphic analyses  suggest  that  high  mortality  result- 
ed from  intense  predation  by  fish  and  by  Chao- 
borus  larvae,  rather  than  from  resource  limitation, 
and  that  this  mortality  was  the  major  factor  regu- 
lating cladoceran  abundance  during  inundation  and 
drainage  in  this  tropical  floodplain  lake.  Author's 
abstract) 
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PLANKTONIC  ROTIFERS  IN  LAKE  BLED, 

Kemijski  Inst.  Boris  Kidric,  Ljubljana  (Yugoslav- 
ia). 

M.  Rejic,  and  M.  Toman. 

Zeitschrift  fuer  Wasser-und  Abwasser  Forschung 
ZWABAQ,  Vol.  22,  No.  1,  p  24-28,  February 
1989.  18  fig,  8  ref. 

Descriptors:  'Limnology,  'Reservoirs,  'Yugoslav- 
ia, 'Zooplankton,  'Rotifers,  'Lake  Bled,  Radovna 
River,  Biomass,  Long-term  studies,  Spatial  distri- 
bution, Temporal  distribution,  Eutrophication, 
Thermal  stratification,  Hypolimnion. 

Data  are  presented  concerning  the  planktonic  com- 
munity of  rotifers  in  Lake  Bled  (Slovenia,  Yugo- 
slavia) for  the  period  1890-1980.  In  the  years  1977- 
1980  the  spatial  and  temporal  distribution  in  the 
lake  of  seven  species  resulted  from  thermal  stratifi- 
cation, inflow  from  the  Radovna  River,  draining  of 
hypolimnic  water,  and  from  the  eutrophic  process- 
es in  the  lake.  Rotifers  comprised  a  small  part  of 
the  total  biomass  in  the  lake.  No  similarities  in 
vertical  distribution  of  zooplankton  could  be  de- 
tected between  the  two  basins  of  the  lake.  During 
the  period  1977-1980  the  population  never  exceed- 
ed 700  organisms/L;  only  four  species  had  more 
than  10  organisms/L.  Asplanchna  priodonta,  Kelli- 
cottia  longispina,  Keratella  cochlearis,  and  Po- 
lyarthra  vulgaris  were  present  almost  continuous- 
ly. (Author's  abstract) 
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EFFECTS  OF  DISCHARGE  OF  MUNICIPAL 
WASTE  ON  WATER  QUALITY  OF  THE 
LOWER  MISSISSIPPI  RIVER, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  5C. 
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PALAEOENVIRONMENTS  AND  PALAEOHY- 
DROLOGY  OF  A  TROPICAL  CLOSED  LAKE 
(LAKE  ASAL,  DJIBOUTI)  SINCE  10,000  YR 
B.P., 

Ecole  Normale  Superieure,  Paris  (France). 

F.  Gasse,  and  J.-C.  Fontes. 

PaJaeogeography,    Palaeoclimatology,    Palaeoeco- 

logy  ,  Vol.  69,  No.  1/2,  p  67-102,  February  1989.  9 

fig,  5  tab,  77  ref. 

Descriptors:  'Lakes,  *Paleolimnology,  *Paleohy- 
drology,  •Lake  Asal,  'Africa,  'Saline  lakes,  Water 
level  fluctuations. 

In  eastern  Africa  (Republic  of  Djibouti),  the  hy- 
persaline  Lake  Asal  occupies  an  exceptional  geo- 
logical, topographical  and  hydrological  situation  at 
155  m  below  sea  level,  and  at  12  km  from  the  sea. 
Infiltration  of  marine  water  represents  the  major 
water  input  to  the  lake.  Due  to  high  evaporation 
conditions,  halite  precipitates.  Holocene  water 
level  fluctuations  (315  m),  sedimentary  conditions 
(from  fresh-oligosaline  waters  to  heavy  brines), 
and  palaeohydrology  were  reconstructed.  Discus- 
sion of  the  water  balance  for  the  major  stages  is 
based  on  reasonable  assumptions  about  Holocene 
conditions  of  precipitation  and  evaporation.  After 
an  arid  terminal  Pleistocene  phase,  the  Holocene 
cycle  began  with  complex,  strontium-rich  carbon- 
ate phases,  which  could  reflect  the  first  under- 
ground marine  supply,  and  waters  concentrated 
through  evaporation.  A  high  lake  level  from  about 
8600  to  6000  B.P.  corresponds  to  the  deposition  of 
high  Mg-calcite  precipitated  in  a  deep  freshwater 
lake.  Lake  Asal  was  draining  the  Awash  river 
system  through  groundwater  circulations.  The  ter- 
minal basin  of  the  system  was  probably  the 
present-day  marine  gulf  of  Ghoubbat-al-Kharab 
hydrologically  separated  from  the  open  ocean  by  a 
sill  at  4  m  below  sea  level.  Possibly  due  to  fracture 
opening,  a  dramatic  regression  in  the  lake  level 
(from  +160  to  -150  m)  occurred  between  about 
6000  and  5000  B.P.  The  inputs  of  continental  water 
were  consequently  overwhelmed  by  marine  infil- 
trations. From  5000  B.P.,  Lake  Asal  experienced 
minor  water  level  fluctuations.  Aragonite-rich  car- 
bonates precipitated,  followed  by  calcium  sulfates 
and  halite.  Stable  isotopes  of  gypsum  reflect  its 
marine  origin  and  various  diagenetic  processes. 
The  Holocene  evolution  of  Asal,  which  clearly 
differs  from  that  of  the  neighboring  closed  basins, 
is  due  to  both  its  specific  geological  and  hydrologi- 
cal setting,  and  to  regional  climatic  changes.  (Au- 
thor's abstract) 
W89-09583 


NOSTOCOPHYCEAE  (CYANOPHYCEAE)  OF 
THE  DESCOBERTO  RESERVOIR,  FEDERAL 
DISTRICT,  BRAZIL  (NOSTOCOPHYCEAE 
(CYANOPHYCEAE)  DA  REPRESA  DO  DESCO- 
BERTO, DISTRITO  FEDERAL,  BRASIL), 
Brasilia  Univ.  (Brazil).  Dept.  de  Biologia  Vegetal. 
P.  A.  C.  Senna. 

Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  48, 
No.  4,  p  683-696,  November  1988.  4  fig,  63  ref. 
English  summary. 

Descriptors:  *Cyanophyta,  'Reservoirs,  'Eutroph- 
ication,  Nostocophyceae,  Brazil,  Rio  Descoberto 
Reservoir,  Water  quality,  Bioindicators. 

Between  February  1985  and  February  1986  month- 
ly samples  were  collected  in  the  Rio  Descoberto 
Reservoir  using  a  plankton  net  (37  microns).  A 
total  of  130  samples  were  collected,  including  16 
species  of  4  genera  of  Nostocophyceae;  the  genus 
Oscillatoria  with  12  species  was  the  best  represent- 
ed. The  presence  of  several  species  which  indicate 
eutrophic  environments  constitutes  a  warning  to 
the  local  government  to  take  measures  to  protect 
the  reservoir  against  further  eutrophication  to 
maintain  the  water  quality.  (Author's  abstract) 
W89-09595 


COUNTING    AND    ISOLATING    NITRIFYING 
BACTERIA  FROM  WATER  AND  SOIL, 

Potchefstroom  Univ.   for  CHE.  (South  Africa). 

Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  7B. 
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SIMULATION  OF  RIVER  FLOW, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  2E. 
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PRODUCTION  RATES  OF  AQUATIC  INSECTS 
IN  A  TURBID  RESERVOIR, 

Nebraska  Univ. -Lincoln.  Dept.  of  Forestry,  Fish- 
eries and  Wildlife. 
J.  C.  Lund,  and  E.  J.  Peters. 

Transactions  of  the  Nebraska  Academy  of  Sci- 
ences TNASDJ,  Vol.  9,  No.  2,  p  23-34,  1981.  4  tab, 
46  ref. 

Descriptors:  'Turbidity,  'Aquatic  insects,  'Reser- 
voirs, 'Productivity,  Chemical  properties,  Physical 
properties,  Alkalinity,  Hydrogen  ion  concentra- 
tion, Hardness,  Suspended  solids,  Salinity,  Temper- 
ature, Dissolved  oxygen,  Conductivity,  Buckley 
Creek,  Nebraska. 

Buckley  Creek  3F  is  a  turbid  13  ha  reservoir  in 
southeastern  Nebraska.  The  quality  of  the  environ- 
ment was  assessed  in  1977  with  an  annual  produc- 
tion estimate  of  the  benthic  insects.  Monthly 
bottom  samples  were  taken  using  a  15  cm  (6  in) 
Ekman  dredge.  To  observe  any  correlation  be- 
tween production  and  other  factors,  chemical  and 
physical  parameters  consisting  of  total  alkalinity, 
hardness,  pH,  conductivity,  salinity,  temperature, 
dissolved  oxygen,  and  suspended  solids  were  moni- 
tored. Total  benthic  production  was  0.156  g/sq  m/ 
yr  (dry  weight).  Individual  genera  produced  be- 
tween 0.001  (Chaoborus  sp.)  and  0.057  g/sq  m/yr 
(Hexagenia  sp.).  Published  studies  show  other 
waters  to  be  two  to  1200  times  more  productive 
than  Buckley  on  a  total  fauna  comparison.  Single 
species  comparisons  showed  Buckley  to  be  less 
productive  by  a  similar  magnitude.  (Author's  ab- 
stract) 
W89-09606 


INCREASING  CONTRIBUTIONS  OF  NITRO- 
GEN TO  THE  ACIDITY  OF  SURFACE 
WATERS  IN  NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 
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PRECIPITATION  AND  STREAMWATER 
CHEMISTRY  FROM  UNDISTURBED  WATER- 
SHEDS IN  THE  CASCADE  MOUNTAINS  OF 
OREGON, 

Northeastern  Forest  Experiment  Station,  Durham, 

NH.  Forestry  Sciences  Lab. 

C.  W.  Martin,  and  R.  D.  Harr. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 

No.  1-2,  p  203-219,  November  1988.  9  tab,  36  ref. 

NSF  grants  DEB  7611978,   DEB  925939,  DEB 

8012162  and  BSR  8300370. 

Descriptors:  'Acid  rain,  'Water  chemistry, 
•Forest  watersheds,  'Chemistry  of  precipitation, 
'Cascade  Mountains,  'Streams,  Precipitation, 
Chemical  properties,  Hydrogen  ion  concentration, 
Bicarbonates,  Calcium,  Sodium,  Potassium,  Mag- 
nesium, Chloride,  Ammonium,  Nitrates,  Phos- 
phates, Phosphorus,  Silica,  Particulate  matter, 
Conductance,  Oregon. 

Long-term  records  of  precipitation  and  stream- 
water  chemistry  are  rare;  such  records  from  forest- 
ed watersheds  relatively  free  of  acidic  deposition 
are  even  rarer.  Precipitation  and  streamwater 
chemistry  were  measured  on  two  undisturbed  for- 
ested watersheds  at  the  H.  J.  Andrews  Experimen- 
tal Forest  located  on  the  western  slopes  of  the 
Cascade  Mountains  of  Oregon.  Data  from  one 
watershed  spans  the  period  1973-85,  the  other 
1969-85.  The  mean  annual  pH  of  precipitation  was 
5.5  with  a  range  of  4.7-6.0.  Bicarbonate  was  the 
dominant  anion;  Ca  and  Na  were  the  dominant 
cations.  The  mean  annual  pH  of  streamwater  was 
7.3,  and  was  dominated  by  bicarbonate  and  Ca. 
These  data  contrast  sharply  with  data  from  other 
calibrated  watersheds  in  the  north  Cascade  Moun- 
tains of  Washington  and  British  Columbia,  and 
with  data  from  New  Hampshire  and  North  Caroli- 


na where  pH  of  precipitation  averages  4.14  and 
4.43,  respectively,  with  sulfate  the  dominant  anion. 
(Author's  abstract) 
W89-09618 


INFLUENCE  OF  HABITAT  STRUCTURE  ON 
FISH  ASSEMBLAGE  COMPOSITION  IN 
SOUTHEASTERN  BLACKWATER  STREAMS, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

G.  K.  Meffe,  and  A.  L.  Sheldon. 

American    Midland    Naturalist   AMNAAF,    Vol 

120,  No.  2,  p  225-240,  October  1988.  5  fig,  3  tab,  58 

ref.  US  DOE  contract  DE-AC09-76SR00-819. 

Descriptors:  'Aquatic  habitats,  'Fish  populations, 
'Species  composition,  'Ecological  distribution, 
Population  density,  Savannah  River,  Streams, 
Fish,  Coastal  plains,  Water  currents,  Ecology. 

Fish  assemblages  were  quantitatively  sampled  and 
habitat  structure  measured  in  upper  coastal  plain 
streams  of  the  central  Savannah  River  drainage, 
South  Carolina.  Fish  species  abundances  ordinated 
in  principal  component  space  based  on  15  habitat 
variables  were  arrayed  along  gradients  of  velocity 
and  stream  size  (depth  and  width)  and  their  covar- 
iates  such  as  substrate  and  cover.  The  majority  of 
species'  centroids  oriented  toward  slower,  deeper 
habitats  with  depositional  substrates  and  cover. 
Size  classes  within  some  species  were  well  separat- 
ed, indicating  change  in  habitat  use  with  age, 
whereas  others  clustered  closely,  indicating  con- 
sistent habitat  use  through  ontogeny.  In  an  ordina- 
tion based  on  species  distributions  and  abundances 
(detrended  correspondence  analysis)  species  again 
oriented  along  velocity  and  stream  size  gradients. 
Although  taxonomically  related  species  had  dis- 
tinct optima,  most  genera  and  families  clumped 
into  similar  regions,  indicating  a  phylogenetic  com- 
ponent to  assemblage  composition.  A  Mantel  com- 
parison of  species  ordinations  on  PCA  and  DCA 
axes  resulted  in  high  and  significant  concordance, 
indicating  that  these  independent  techniques 
produce  the  same  conclusion  regarding  response  of 
fishes  to  habitat  parameters.  Much  site-to-site  vari- 
ation in  composition  of  coastal  plain  fish  assem- 
blages can  be  attributed  to  variation  in  habitat 
structure,  primarily  current  velocity  and  stream 
size.  (Author's  abstract) 
W89-09621 


LATERAL  MOVEMENT  AND  USE  OF  FLOOD- 
PLAIN  HABITAT  BY  FISHES  OF  THE  KAN- 
KAKEE RIVER,  ILLINOIS, 

Illinois     Natural     History     Survey,     Champaign. 

Aquatic  Biology  Station. 

T.  J.  Kwak. 

American    Midland    Naturalist    AMNAAF,    Vol. 

120,  No.  2,  p  241-249,  October  1988.  2  fig,  2  tab,  27 

ref. 

Descriptors:  'Aquatic  habitats,  'Flood  plains, 
•Kankakee  River,  *Illinois,  •Fish  migration,  •Eco- 
logical distribution,  Rivers,  Channels,  Ditches, 
Ecology,  Sampling,  Sunfish,  Perch,  Flow,  Juvenile 
growth  stage,  Species  composition,  Flooding. 

Fishes  were  trapped  moving  between  the  river 
channel  and  two  distinct  floodplain  habitats:  an 
ephemeral  ditch  and  a  permanent  pool.  Twenty- 
five  fish  species  were  sampled  by  one-way  traps 
and  seine;  dominant  species  were  grass  pickerel 
(Esox  americanus),  green  sunfish  (Lepomis  cyanel- 
lus),  pirate  perch  (Aphredoderus  sayanus),  and 
orangespotted  sunfish  (L.  humilis).  Numbers  of  fish 
trapped  per  day  were  positively  correlated  with 
river  discharge  yielding  a  significant  exponential 
relationship.  Recaptures  of  marked  fish  were  rare, 
indicating  seasonal  use  of  the  floodplain.  Juveniles 
made  up  54.7%  of  the  fish  collected,  revealing  the 
value  of  floodplains  as  nursery  areas.  No  signifi- 
cant migration  trends  of  size  or  taxon  occurred  by 
date  or  discharge.  Samples  of  fish  leaving  the 
ephemeral  ditch  and  samples  of  those  entering  the 
permanent  pool  showed  the  highest  similarity 
index  value.  These  data  suggest  that  flood-exploita- 
tive fishes,  those  species  adapted  to  flooding,  con- 
tinue to  seek  favorable  backwater  habitat  when 
forced  off  the  floodplain.  (Author's  abstract) 
W89-09622 
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ALTITUDINAL  RANGE  AND  HABITAT  OF 
TRICLADS  IN  STREAMS  OF  THE  LAKE 
TAHOE  BASIN, 

Castleton  State  Coll.,  VT.  Dept.  of  Natural  Sci- 
ences. 

A.M.Hampton. 

American  Midland  Naturalist  AMNAAF,  Vol. 
120,  No.  2,  p  302-312,  October  1988.  1  fig,  2  tab,  35 
ref. 

Descriptors:  *Limnology,  'Aquatic  habitats,  'Eco- 
logical distribution,  'Lake  Tahoe  Basin,  'Species 
composition,  'Platyhelminthes,  Altitude,  Eleva- 
tion, Streams,  Springs,  Seeps,  Population  density, 
Ecology,  Sierra  Nevada  Mountains. 

The  distribution  of  freshwater  triclads  in  streams, 
springs,  and  seeps  of  the  Lake  Tahoe  Basin  was 
studied.  Twenty-one  streams  were  investigated 
from  source  to  mouth  in  an  elevation  range  from 
1902  to  2792  m,  and  collecting  sites  were  estab- 
lished approximately  every  400  m.  Species  of  Poly- 
celis  were  found  at  the  highest  elevations  and  were 
the  most  abundant  and  widely  distributed  of  the 
stream  triclads.  They  were  in  81%  of  the  streams 
and  in  many  springs  and  seeps.  In  several  cases, 
triclads  of  the  genus  Polycelis  were  most  abundant 
in  headwaters,  decreasing  in  density  downstream. 
There  was  no  evidence  of  their  being  replaced  by 
other  triclads  at  lower  elevations  within  the  Lake 
Tahoe  Basin.  Phagocata  crenophila  was  found 
with  species  of  Polycelis  in  a  few  locations,  and 
two  other  triclads  were  collected:  Dugesia  doroto- 
cephala  in  two  streams  and  Phagocata  morgani 
morgani  in  one.  In  searches  outside  of  the  Basin 
down  into  the  Carson  Valley  in  an  elevation  range 
from  1706  to  1437  m,  the  genus  Polycelis  was 
supplanted  by  Dugesia.  This  survey  substantiates 
other  studies  indicating  that  the  dominant  triclad 
fauna  of  the  Sierra  Nevada  Mountains  is  boreal. 
(Author's  abstract) 
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DINTTROGEN  FIXATION  IN  THE  WET 
MEADOWS  AND  EMERGENT  ZONES  OF 
TWO  NEBRASKA  SANDHILLS  LAKES, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Botany. 
L.  A.  Kapustka,  L.  C.  Morrison,  and  J.  D.  DuBois. 
American    Midland    Naturalist   AMNAAF,    Vol. 
120,  No.  2,  p  398-404,  October  1988.  1  fig,  3  tab,  10 
ref.  NSF  grant  DEB-8004172. 

Descriptors:  'Wetlands,  'Meadows,  'Nebraska 
Sandhills,  'Cyanophyta,  'Acetylene  reduction, 
'Limnology,  Lakes,  Alkaline  water,  Vegetation, 
Algae,  Physiological  ecology,  Nitrogen  cycle, 
Aquatic  environment,  Nitrogen. 

Dinitrogen  fixation  (acetylene  reduction)  activity 
was  determined  along  a  moisture  gradient  transect 
of  a  neutral-slightly  alkaline  lake  (Island  Lake)  and 
an  alkaline  lake  (Goose  Lake)  in  western  Nebraska 
during  the  summers  of  1981  and  1982.  Vegetation 
graded  from  Carex  meadow  to  Typha  to  Scirpus 
emergent  zones  along  each  of  the  50-m  transects. 
Abundant  growth  of  cyanobacteria  occurred  on 
exposed  soil  surfaces  and  epiphytically  below  the 
water  line  in  the  emergent  zones.  The  Carex 
meadow  exhibited  relatively  low  and  variable  rates 
of  acetylene  reduction,  whereas  the  Typha  and 
Scirpus  zones  had  consistently  high  rates  of  activi- 
ty. Estimated  mean  nitrogen  influx  rates  (kg/ha/ 
yr)  for  the  1981  and  1982  seasons  were  consistently 
higher  at  Goose  Lake  (Carex,  0.5;  Typha,  10.1- 
43.8-  Scirpus,  8.5-13.5)  compared  to  Island  Lake 
(Carex,  0.1;  Typha,  0.9-10.6;  Scirpus,  2.9-5.7).  The 
higher  rates  of  activity  at  the  Goose  Lake  site  are 
most  likely  due  to  the  alkaline  pH  which  is  consid- 
ered to  favor  cyanobacteria.  The  expansive  wet 
meadow-emergent  zones  bordering  the  typically 
shallow  Sandhills  lakes  support  microbial  popula- 
tions which  contribute  large  amounts  of  biological- 
ly fixed  nitrogen  to  these  aquatic  ecosystems.  (Au- 
thor's abstract) 
W89-09624 


For  primary  bibliographic  entry  see  Field  7B. 
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MODELING  OF  LONG-TERM   LAKE  ALKA- 
LINITY RESPONSES  TO  ACID  DEPOSITION, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
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EVALUATION  OF  TWO  METHODS  FOR  ESTI- 
MATING BELOWGROUND  PRODUCTION  IN 
A  FRESHWATER  SWAMP  FOREST, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 


IMPACT  OF  EMPTYING  ON  THE  DEVELOP- 
MENT OF  ZOOPLANKTON  POPULATIONS 
IN  A  PYRENEAN  RESERVOIR  (IMPACT  DE 
LA  VIDANGE  SUR  LE  DEVELOPPEMENT 
DES  POPULATIONS  ZOOPLANCTIONIQUES 
DANS  UNE  RETENUE  DES  PYRENEES), 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
J  Rev 

Annates  de  Limnologie  ANLIB3,  Vol.  24,  No.  3,  p 
235-241,  1988.  7  fig,  2  tab,  18  ref. 

Descriptors:  'Reservoir  releases,  'Zooplankton, 
'Ecosystems,  'Aquatic  populations,  'Population 
dynamics,  Outflow,  Migration,  Daphnia,  Lakes, 
Reservoirs,  Aquatic  animals. 

The  loss  of  zooplankton  in  the  outflow  of  Lake 
Oredon  during  a  period  of  emptying  (21  July  to  31 
October)  has  been  estimated  as  3.1  tons  wet 
weight.  The  nature  and  quantity  of  exported  zoo- 
plankton were  affected  by  the  migratory  behavior 
of  the  pelagic  organisms,  by  the  amplitude  of  their 
vertical  displacement  and  by  the  variation  in  the 
height  of  the  water  column.  The  successive  pulses 
caused  by  the  emptying  during  the  growth  phase 
of  the  species  reduced  the  zooplankton  population 
and  the  productivity  of  the  reservoir.  The  losses  at 
the  outflow  are  partially  compensated  by  species 
with  short  generation  times  (Daphnia  longispina), 
but  in  the  long  term,  lead  to  the  loss  of  species 
with  a  long  development  cycle  (Mixodiaptomus 
laciniatus).  (Author's  abstract) 
W89-09667 

FRESHWATER  ECOSYSTEMS  OF  POLAR  RE- 
GIONS: VULNERABLE  RESOURCES, 

Institute  of  Freshwater  Research,  Drottningholm 

(Sweden). 

J.  Hammar. 

Ambio  AMBOCX,  Vol.  18,  No.  1,  p  6-22,  1989.  12 

fig,  98  ref. 

Descriptors:  'Antarctic,  'Ecosystems,  'Polar  re- 
gions, 'Arctic  zone,  'Ecology,  'Aquatic  environ- 
ment, Trophic  level,  Conservation. 

A  synthesis  of  fundamental  characteristics  of 
Arctic  and  Antarctic  inland  water  ecosystems  is 
provided  as  a  background  for  a  more  detailed 
review  of  polar  freshwater  vertebrate  ecology  and 
interactions  including  these  and  other  trophic 
levels  as  well  as  other  biomes.  The  Arctic  char 
(Salvelinus  alpinus)  species  complex  is  used  as  a 
northern  ecological  model  to  describe  processes  of 
speciation,  introgression,  life-history  strategies  and 
vertebrate  interactions  with  lower  trophic  levels. 
The  significance  of  polar  freshwater  ecosystems  as 
vulnerable  sources  of  genetic  and  ecological  infor- 
mation is  pointed  out  and  exemplified.  Unique  gene 
pools  are  exterminated  by  exploitation  of  the  fresh- 
water environment,  introduction  of  alien  species, 
and  pollution.  The  urgent  need  for  efficient  conser- 
vation of  polar  freshwater  ecosystems  is  empha- 
sized. (Author's  abstract) 
W89-09672 

ECOLOGY  OF  RIBEIRA  DE  IGUAPE  RD7ER: 

IONIC   CONTENT   AND   CHLOROPHYLL   A. 

(ECOLOGIA  DO  RIO  RIBEIRA  DE  IGUAPE:  I 

CONTEUDO  IONICO  E  CLOROFILA  A.), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 

nologia. 

M.  Takino,  and  M.  H.  Maier. 

Boletim  do  Instituto  de  Pesca  BINPED,  Vol.  14, 

No.  1,  p  11-24,  December  1987.  2  fig,  6  tab,  27  ref. 

Descriptors:  'Rivers,  'Streams,  'Ecology,  'Water 
analysis,  'Chlorophyll  a,  'Ions,  Sodium,  Potassi- 
um, Calcium,  Manganese,  Sulfates,  Chlorine,  Salin- 


Lakes — Group  2H 

ity,  Estuaries,  Cations,  Anions,  Sampling,  Trace 
elements,  Fish,  Crustaceans. 

This  paper  is  part  of  a  project  which,  since  1978, 
has  investigated  physical  and  chemical  characteris- 
tics of  Ribeira  de  Iguape  River  to  complement  the 
study  of  autoecology  of  Anchoviella  (manjuba) 
and  Macrobrachium   (pitu)   usually   found   there. 
The  research  was  undertaken  at  monthly  intervals, 
from  April  1981  to  March  1984  to  determine  the 
content  of  chlorophyll  a.  and  the  major  ions  (Na, 
K,  Ca,  Mg,  HC03,  S04,  and  CI)  at  surface  waters. 
The  samples  were  collected  at  14  stations  distribut- 
ed in  4  river  segments  located  along  160  km  of  the 
river.  The  studied  stretch  included  the  City  of 
Registro  (25  degrees,  29  minutes,  14  seconds  S  and 
47  degrees,  50  minutes,   17  seconds  W,   10  m  of 
altitude)  and  extends  to  Iguape  (24  degress,  43 
minutes  S  and  47  degrees,  33  minutes  W)  where 
the  river  reaches  the  sea.  The  salinity  (the  sum  of 
the  median  values  of  dominant  ions)  showed  low 
values-with  the  exception  of  the  station  near  the 
estuary;  the  median  values  were  58  mg/1,  with  the 
following  proportions:  Ca  >  Mg  >  Na  >  D  and 
HC03  >  CI  >  S04.  At  the  estuary,  the  salinity 
median  values  were  1140  mg/1,  with  the  following 
proportions:  Na  >  Mg  >  Ca  >  K,  and  CI  >  S04 
>  HC03.  The  relations  of  the  cation  monovalent 
(M)  and  divalent  (D)  as  well  as  M/M  and  D/D  did 
not  present  any  relation  with  chlorophyll  a.  con- 
centration. The  largest  median  values  were  seen  at 
the  Jacupiranga   River   (6.55   micrograms/1)  and 
Ribeira  de  Iguape  River  near  Valo  Grande  (6.22 
micrograms/L)  and  the  lowest  near  the  Registro 
City  (1.58  and  2.89  micrograms/1).  (Author's  ab- 
stract) 
W89-09676 


AIR  TOXICS  AND  THE  GREAT  LAKES, 

Michigan  Dept.   of  Natural  Resources,  Lansing. 

Air  Quality  Div. 

For  primary  bibliographic   entry  see   Field   5G. 

W89-09681 

POPULATION  DYNAMICS  OF  DAPHNIA 
ROSEA  IN  A  SMALL  EUTROPHIC  POND, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

P.  Shei,  T.  Iwakuma,  and  K.  Fuji. 
Ecological  Research  ECRSEX,  Vol.  3,  No.  3,  p 
291-304,  December  1988.  6  fig,  32  ref. 

Descriptors:  'Limnology,  'Protozoa,  'Population 
dynamics,  'Daphnia,  'Eutrophic  lakes,  'Limiting 
factors,  'Ceratium,  Ponds,  Seasonal  variation, 
Population  density,  Crustaceans,  Foods,  Phyto- 
plankton,  Dinoflagellates. 

The  population  dynamics  of  Daphnia  rosea  were 
studied  in  a  small,  eutrophic  fish-free  pond  during 
November  1986-November  1987.  D.  rosea  showed 
two  density  peaks  in  1987,  a  high  peak  in  spring 
and  a  slightly  lower  one  in  autumn,  but  they  disap- 
peared in  mid  and  late  summer  when  a  smaller 
cladoceran,  Ceriodaphnia  reticulata,  dominated. 
The  rapid  decline  in  density  of  D.  rosea  in  mid- 
May  and  the  low  density  in  June/July  were  pre- 
ceded by  or  coincided  with  a  period  of  increased 
male  density,  the  appearance  of  ephippial  females, 
smaller  body  length  of  adult  females,  decreased 
brood  size,  and  increased  frequency  of  empty 
brood  chambers,  all  of  which  indicate  a  worsening 
food  situation.  The  rapid  density  decline  of  D. 
rosea  in  mid-May  was  considered  attributable  nei- 
ther to  increasing  water  temperature,  nor  preda- 
tion  by  the  dipteran  Chaoborus  flavicans,  but  to 
insufficient  food  conditions  for  the  maintenance  of 
stable  reproduction.  Although  edible  phytoplank- 
ton  was  abundant  in  June/July,  the  general  food 
situation  was  not  suitable  for  D.  rosea  due  to 
blooms  of  the  large-celled  dinoflagellate,  Ceratium 
hirundinella,  which  probably  inhibited  the  feeding 
activity  of  D.  rosea.  The  C.  hirundinella  blooms 
might  also  be  important  for  the  shift  of  the  domi- 
nant herbivore  from  the  larger  D.  rosea  to  the 
smaller  Ceriodaphnia  reticulata  in  August/Septem- 
ber. (Author's  abstract) 
W89-09684 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

OCCURRENCES  OF  SILICA-SCALED  CHRO- 
MOPHYTE  ALGAE  IN  PREDOMINANTLY  AL- 
KALINE LAKES  AND  PONDS  IN  IOWA, 

Loyola  Univ.,  New  Orleans,  LA.  Dept.  of  Biologi- 
cal Sciences. 

J.  L.  Wee,  and  M.  Gabel. 

American  Midland  Naturalist  AMNAAF,  Vol. 
121.  No.  1,  p  32-40,  January  1989.  1  tab,  43  ref 
NSF  Grant  BSR-84 11 487. 

Descriptors:  *Algae,  'Alkaline  water,  'Iowa, 
•Silica,  •Limnology,  'Chrysophyta,  •Species  com- 
position, Lakes,  Lentic  environment,  Hydrogen 
ion  concentration,  Water  temperature,  Specific 
conductivity. 

Lentic  water  bodies  in  Iowa  were  examined  for  the 
presence  of  silica-scaled  chromophyte  algae  (Syn- 
urophyceae,  Chrysophyceae).  Silica-scaled  species 
were  encountered  in  samples  from  all  seasons  of 
the  year  and  in  water  with  pH  measurements  rang- 
ing from  5.7-8.7.  Based  upon  qualitative  electron 
microscopic  observations,  34  taxa  were  identified 
in  27  collections.  Temperature,  pH  and  specific 
conductance  were  measured  for  each  collection. 
Of  the  commonly  observed  taxa  in  this  survey, 
Chrysophaerella  brevispina  was  relatively  stenoth- 
ermic,  occurring  in  six  collections  with  a  tempera- 
ture range  of  2-11  C.  Synura  echinulata  wa  ob- 
served only  in  the  five  most  acidic  collections,  pH 
5.7-6.6.  Mallomonas  tonsurata,  M.  pseudocoronata, 
M.  acaroides  and  M.  caudata  were  common  in 
relatively  alkaline  collections  and  may  form  an 
assemblage  of  silica-scaled  species  common  in  alka- 
line prairie  habitats.  A  table  of  species  distributions 
versus  the  environmental  parameters  of  pH,  tem- 
perature, and  specific  conductance  is  included.  Re- 
gional intraspecific  differences  in  distribution  with 
respect  to  habitat  pH  or  a  correlated  variable  ap- 
parently exist  among  silica-scaled  species.  Howev- 
er, a  variety  of  parameters  in  freshwaters  also 
correlate  with  pH.  Additionally,  phosphorus,  Si:P 
loadings,  and  light  are  shown  to  be  important  for 
structuring  chromophyte  communities.  Any  of 
these  factors  could  be  responsible  if  natural  selec- 
tion or  genetic  drift  occurred  among  regions.  Until 
studies  with  more  systematic  sampling  regimes  are 
completed,  the  real  role  of  pH  in  the  distribution  of 
silica-scaled  algae  in  alkaline  waters  is  uncertain. 
(VerNooy-PTT) 
W89-09689 


BIOMASS  REGULATION  OF  MICRO- 
BENTHIC  ALGAE  IN  DANISH  LOWLAND 
STREAMS, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 
Ferskvands-Biologiske  Lab. 
K.  Sand-Jensen,  J.  Moller,  and  B.  H.  Olesen. 
Oikos  OIKSAA,  Vol.  53,  No.  3,  p  332-340,  No- 
vember 1988.  7  fig,  1  tab,  25  ref. 

Descriptors:  *Algal  growth,  *Eutrophication, 
•Benthic  flora,  'Denmark,  •Biomass,  *Light  inten- 
sity, 'Limiting  factors,  Aquatic  productivity, 
Stream  biota,  Submerged  plants,  Seasonal  varia- 
tion, Algae. 

Microbenthic  algae  have  a  dominant  role  in  the 
organic  productivity  of  unshaded  small  streams, 
frequently  with  submerged  macrophytes.  In  this 
paper  the  seasonal  abundance  of  microbenthic 
algae  in  two  small  eutrophic  Danish  lowland 
streams  is  described  and  predicted.  No  plants  were 
present  during  high  winter  discharge.  Increasing 
surface  irradiance  and  filling  discharge,  turbidity 
and  water  depth  induced  an  extensive  spring 
bloom  of  benthic  diatoms  (300-500  mg  chlorophyll 
a/sq  m)  followed  one  month  later  by  growth  of 
submerged  macrophytes  and  decline  of  micro- 
benthic biomass.  High  light  availability  at  the  sedi- 
ment surface  (30-60%  of  surface  irradiance)  was 
restricted  to  spring,  and  most  of  the  year  the 
irradiance  was  less  than  5%  of  surface  irradiance 
due  to  attenuation  in  the  water  and  by  submerged 
macrophytes.  The  spring  bloom  was  characterized 
by  the  largest  primary  productivity  and  diel  fluctu- 
ations of  dissolved  oxygen  measured  in  the 
streams.  The  seasonal  abundance  of  microbenthic 
algae  is  potentially  influenced  by  many  environ- 
mental and  biological  variables  affecting  the 
growth  and  decline  of  algae.  A  single  light  model, 
however,   could    predict    the    biomass   of  micro- 


benthic algae  in  one  stream  and  was  verified  by 
data  from  the  spring  bloom  in  the  other  stream. 
The  key-role  of  light  is  probably  due  to  the  fact 
that  light  availability  was  low  and  permanently 
limiting  for  growth,  whereas  concentrations  of  in- 
organic nutrients  were  high  and  saturating.  Water 
velocity  was  low  and  had  no  detectable  influence 
on  biomass  development  during  spring,  although 
velocities  below  a  certain  level  may  be  necessary 
for  the  initial  biomass  accumulation.  The  relative 
importance  of  these  environmental  factors  is  prob- 
ably subject  to  changes  due  to  different  hydrology 
and  fertility  among  streams.  (Author's  abstract) 
W89-09702  ' 


MORPHOLOGICAL  ADAPTATION  OF  SHAPE 
TO  FLOW:  MICROCURRENTS  AROUND 
LOTIC  MACROINVERTEBRATES  WITH 
KNOWN  REYNOLDS  NUMBERS  AT  QUASI- 
NATURAL  FLOW  CONDITIONS, 
Karlsruhe  Univ.  (Germany,  F.R.).  Zoologisches 
Inst. 

B.  Statzner,  and  T.  F.  Holm. 
Oecologia  OECOBX,  Vol.  78,  No.  2,  p  145-157 
February  1989.  8  fig,  2  tab,  50  ref. 

Descriptors:  *Stream  biota,  •Adaptation,  *Flow 
around  objects,  *Water  currents,  *Lotic  environ- 
ment, *Macroinvertebrates,  *Flow  characteristics, 
•Reynolds  number,  Hydraulic  properties,  Fluid 
mechanics,  Streamflow,  Flow  patterns,  Gastro- 
pods, Boundary  layers,  Animal  morphology,  Am- 
phipods,  Caddisflies,  Flow  Separation. 

Using  Laser  Doppler  Anemometry,  current  veloci- 
ties in  the  median  plane  around  dead  lotic  macroin- 
vertebrates  in  a  flume  that  reproduced  natural  near 
bottom  hydraulics  were  measured.  Specimens  of 
the  gastropods  Ancylus,  Acroloxus,  and  Potamo- 
pyrgus  were  investigated,  as  well  as  the  amphipod 
Gammarus  and  the  larval  caddisflies  Anabolia,  Mi- 
crasema,  and  Silo  of  various  sizes,  various  align- 
ments to  the  flow  or  that  were  otherwise  manipu- 
lated in  order  to  clarify  certain  questions  of  adapta- 
tion of  shape  or  case  building  style  to  flow,  or  the 
effects  of  flow  on  field  distribution  patterns.  The 
steepest  velocity  gradients  close  to  the  animals 
were  found  near  areas  of  their  bodies  protruding 
furthest  into  flow.  In  such  regions,  the  rates  of 
potential  diffusive  exchange  processes,  the  poten- 
tial corrasion  (abrasion  through  suspended  solids), 
and,  for  larger  specimens,  the  lift  forces  (directed 
toward  the  water  surface)  must  be  highest.  Posteri- 
or of  these  areas  growing  boundary  layers  formed 
above  those  species  whose  upper  contour  was  ap- 
proximately parallel  to  the  upstream-downstream 
direction  of  the  flow.  All  specimens  removed  mo- 
mentum from  the  flow  and  thus  experienced  a  drag 
force  (directed  downstream).  From  the  complete 
data  set,  the  following  general  conclusions  about 
the  physical  effects  of  potential  morphological  ad- 
aptations were  derived,  considering  diffusion 
through  boundary  layers,  corrasion,  lift  forces, 
friction  and  pressure  drag  forces:  The  physical 
significance  of  these  five  factors  generally  depends 
on  the  Reynolds  number  of  an  animal  and  is  large- 
ly affected  by  flow  separation,  which  was  signifi- 
cantly related  to  the  ratio  of  body  length  to  height 
and  the  slope  of  the  posterior  contour.  A  simulta- 
neous effective  morphological  adaptation  to  all 
five  factors  is  physically  impossible  and,  in  addi- 
tion, would  have  to  change  from  life  at  low  (e.g.  a 
young,  small  specimen  of  a  species)  to  life  at  high 
(e.g.  a  fully  grown  specimen  of  the  same  species) 
Reynolds  number.  (Author's  abstract) 
W89-09704 


HYDROBIOLOGICAL  CHANGES  DURING  A 
TEN-YEAR      PERIOD      IN     A      HIGHLAND 
STREAM     IN     HUNGARY     (HYDROBIOLO- 
GISCHE   ZUSTANDSANDERUNG   WAHREND 
EINES  JAHRZEHNTES  IN  EINE  MITTELGE- 
BIRGSBACH  IN  UNGARN), 
Botanikai  Kutatointezete,  Vacratot  (Hungary). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09713 


PARTICLE  TRANSPORT  IN  LAKES:  MODELS 
AND  MEASUREMENTS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 


Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

U.  Weilenmann,  C.  R.  O'Melia,  and  W.  Stumm. 
Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.   1,  p  1-18,  January  1989.  8  fig,  3  tab,  32  ref 

Descriptors:  •Limnology,  •Mathematical  models, 
•Eutrophication,  •Coagulation,  *Sediment  trans- 
port, 'Suspended  solids,  'Lakes,  'Sedimentation, 
Path  of  pollutants,  Fate  of  pollutants,  Lake  sedi- 
ments, Suspended  sediments.  Calcium,  Organic 
matter,  Primary  productivity,  Organic  carbon,  Eu- 
trophication. 

Results  of  experimental  measurements  and  mathe- 
matical modeling  demonstrate  that  coagulation  in 
lakes  can  be  sufficiently  rapid  and  extensive  to 
affect  suspended  particle  concentrations  and  sedi- 
menting  fluxes  significantly.  The  process  domi- 
nates particle  removal  in  Lake  Zurich  and  substan- 
tially influences  particle  concentrations  in  the 
water  column  of  Lake  Sempach.  Natural  coagula- 
tion in  lakes  is  a  process  that  is  strongly  influenced 
by  solution  chemistry.  Calcium  ions  act  as  destabi- 
lizing agents  and  enhance  natural  coagulation 
while  dissolved  natural  organic  matter  stabilizes 
particles  and  retards  coagulation.  Since  solution 
chemistry  varies  widely  among  lakes,  natural  co- 
agulation rates  are  expected  to  differ  among  lacus- 
trine systems.  Field  observations  of  Lakes  Zurich 
and  Sempach  support  this  view.  Although  primary 
productivity  in  Lake  Zurich  is  considerably  lower 
than  in  Lake  Sempach,  higher  sedimenting  fluxes 
are  observed  in  Lake  Zurich.  The  waters  of  Lake 
Zurich  are  low  in  dissolved  organic  carbon,  per- 
mitting rapid  coagulation  in  the  epilimnion  of  the 
lake  and  producing  correspondingly  rapid  sedi- 
mentation rates.  Colloidal  stability  can  be  a  factor 
in  eutrophication.  (Author's  abstract) 
W89-09735 


TOMALES  BAY,  CALIFORNIA:  A  CASE  FOR 
CARBON-CONTROLLED  NITROGEN  CY- 
CLING, 

Hawaii  Inst,  of  Marine  Biology,  Honolulu. 

S.  V.  Smith,  J.  T.  Hollibaugh,  S.  J.  Dollar,  and  S 

Vink. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  1,  p  37-52,  January  1989.  7  fig,  3  tab,  38  ref. 

Descriptors:  'Cycling  nutrients,  'Bays,  'Phospho- 
rus, 'Nitrogen,  'Organic  carbon,  Denitrification, 
Water  exchange,  Model  studies,  Nutrients,  Hydro- 
logic  models,  Salinity,  Evaporation,  Primary  pro- 
ductivity. 

Data  collected  over  the  summer-autumn  dry 
season  in  Tomales  Bay,  California,  demonstrate 
that  system  to  be  exporting  dissolved  phosphorus 
(P)  and  importing  dissolved  fixed  nitrogen  (N).  A 
simple  explanation  for  the  observed  pattern  is  net 
system  heterotrophy  by  about  8%,  with  <2%  of 
the  system  primary  production  of  organic  carbon 
(C)  being  oxidized  by  denitrification.  The  loss  of 
fixed  N  to  denitrification  consumes  the  dissolved 
inorganic  N  (DIN)  liberated  through  the  8% 
excess  organic  oxidation  over  organic  production. 
There  is  a  small  hydrographic  loss  of  dissolved 
organic  N  (DON).  The  DIN  deficit  for  primary 
production  is  therefore  caused  by  the  system  C 
metabolism.  Thus,  C  metabolism  has  a  profound 
effect  on  the  N  cycle,  even  though  this  denitrifica- 
tion rate  is  trivial  to  the  C  cycle.  It  is  suggested 
that  this  pattern  of  C-controlled  N  cycling  has 
wide  general  applications.  (Author's  abstract) 
W89-09737 


DISCRIMINATION  OF  PHYTOPLANKTON 
VIA  LIGHT-SCATTERING  PROPERTIES, 

Wyatt  Technology  Corp.,  Santa  Barbara,  CA. 
P.  J.  Wyatt,  and  C.  Jackson. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  1,  p  96-112,  January  1989.  8  fig,  5  tab,  11  ref. 

Descriptors:  'Turbidity,  'Phytoplankton,  'Pho- 
tometry, 'Population  density,  Lasers,  Radiation, 
Optical  properties. 

Measurements  of  multiangle  light  scattering  were 
made  on  individual  phytoplankter  cells  in  vitro  by 
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means  of  a  commercial  light-scattering  photometer 
and  in  situ  with  a  new  instrument  capable  of  meas- 
urements in  an  unconfined  environment.  Both  in- 
struments contain  collimated  detectors  that  meas- 
ure light  scattered  from  a  small,  defined-volume 
element  of  a  detector-circumscribed,  plane-polar- 
ized laser  beam.  As  a  single  phytoplankter  enters 
this  volume,  a  scattering  signal  detected  at  a  select- 
ed angle  triggers  repeated  electronic  scans  of  the 
particle  as  it  moves  through  the  volume.  Data 
collected  at  up  to  16  distinct  angles  are  recorded 
100  times  during  a  period  of  a  few  hundred  milli- 
seconds. A  subsequent  analysis  of  data  from  1,265 
individual  phytoplankters  covering  12  distinct  spe- 
cies confirms  (for  this  group)  the  hypothesis  that 
different  species  of  phytoplankton  produce  distinc- 
tive scattering  signals.  (Author's  abstract) 
W89-09740 

PHAGOTROPHIC  SUSTENANCE  OF  A  META- 
LEMNETIC  PHYTOPLANKTON  PEAK, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

D.  F.  Bird,  and  J.  Kalff. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.    1,  p   155-162,  January    1989.  4  fig,   26  ref. 

Descriptors:  *Limnology,  *Phytoplankton,  *Chry- 
sophyta,  *  Algae,  *Carbon,  Bacteria,  Food  chains, 
Biomass,  Photosynthesis,  Comparison  studies, 
Lakes. 

Evidence  is  provided  for  the  importance  of  phago- 
cytosis to  auxotrophic  chrysophycean  algae  and  to 
the  phytoplankton  community  as  a  whole.  First, 
the  major  assumption  of  past  work  that  the  con- 
stituents of  ingested  particles  are  incorporated  effi- 
ciently into  algal  tissue  was  confirmed.  Cells  of  the 
phagotrophic  chrysomonad  Dinobryon  sertularia 
collected  from  Lac  Gilbert,  Quebec,  incorporated 
carbon  from  radiolabeled  bacterial  prey  with  54% 
efficiency  (95%  C.L.  =  40-79%)  over  a  5-hr  period. 
When  removed  from  labeled  bacteria,  the  loss  of 
previously  incorporated  label  from  Dinobryon  was 
undetectable  over  a  4-hr  period.  It  was  concluded 
that  this  alga's  quantitative  utilization  of  prey  tissue 
is  indistinguishable  from  that  of  purely  heterotro- 
phic organisms.  Second,  simultaneous  measure- 
ments were  made  of  phagotrophic  feeding  and 
photosynthesis  within  a  highly  concentrated  layer 
of  chrysomonads  (Dinobryon  and  Ochromonas)  in 
the  metalimnion  of  Lac  Gilbert  on  3-4  July  1986. 
Chrysomonad  abundance  ranged  from  300  cells/ml 
at  6  m,  to  9,000  at  7  m,  and  back  to  <  100  at  9  m. 
At  the  7-m  peak,  phagotrophy  accounted  for  79% 
of  algal  community  carbon  assimilation  on  this 
overcast  day.  (Author's  abstract) 
W89-09741 


PROTOZOANS  IN  TWO  SOUTHEASTERN 
BLACKWATER  RIVERS  AND  THEIR  IMPOR- 
TANCE TO  TROPHIC  TRANSFER, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

L.  A.  Carlough,  and  J.  L.  Meyer. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  1,  p  163-177,  January  1989.  5  fig,  5  tab,  90  ref. 

Descriptors:  'Cycling  nutrients,  "Food  chains, 
•Organic  carbon,  *Protozoa,  'Population  density, 
•Rivers,  Aquatic  bacteria,  Macroinvertebrates, 
Species  composition,  Organic  matter,  Dissolved 
solids. 

Protozoan  population  densities  in  the  sixth-order 
Ogeechee  River  and  fourth-order  Black  Creek 
ranged  from  60  thousand  to  1 1  million  flagellates/ 
liter  and  0  to  150  thousand  ciliates/liter  over  a  12- 
month  period.  These  numbers  approximate  those 
reported  for  various  marine  and  freshwater  habi- 
tats. A  microcosm  study  with  Ogeechee  River 
water  showed  a  density  increase  from  400  thou- 
sand to  9  million  flagellates/liter  and  7  thousand  to 
400  thousand  ciliates/liter  in  2  days,  representing 
an  estimated  net  protozoan  production  of  600  mi- 
crograms C/liter/day.  This  production  was  mainly 
attributed  to  bacterial  growth  on  dissolved  organic 
carbon  and  subsequent  grazing  by  the  protozoans. 
Although  problems  always  accompany  container 
studies,  this  indicates  an  immense  potential  for 
protozoan  production  in  the  river.  Daily  transport 
of  protozoan  carbon  ranged  from  1.08  to  1,360  g, 


and  annual  estimated  transport  downstream  was  60 
tons  of  protozoan  carbon  in  the  Ogeechee  River. 
Densities  of  filter-feeding  macroinvertebrates  are 
very  high  in  this  river.  Many  of  the  filter-feeding 
species  are  known  to  feed  primarily  on  amorphous 
material  in  the  seston,  within  which  protozoans 
constitute  about  4%  by  carbon  content.  Since  pro- 
tozoans can  be  assimilated  at  relatively  high  effi- 
ciency (approximately  50%),  they  appear  to  be  a 
trophic  link  between  the  metazoans  and  otherwise 
unavailable  carbon  sources  in  blackwater  rivers. 
(Author's  abstract) 
W89-09742 


SPATIAL  DISTRIBUTION  OF  LARVAL 
FISHES  ABOUT  THE  MISSISSIPPI  RIVER 
PLUME, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-09743 


POSITIVE  RELATIONSHIP  BETWEEN 
GROUNDWATER  VELOCITY  AND  SUB- 
MERSED MACROPHYTE  BIOMASS  IN  SPAR- 
KLING LAKE,  WISCONSIN, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 

D.  M.  Lodge,  D.  P.  Krabbenhoft,  and  R.  G. 

Striegl. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.    1,  p  235-239,  January   1989.   3  fig,   36  ref. 

Descriptors:  *Flow  velocity,  *Groundwater  move- 
ment, *Lakes,  *Wisconsin,  *Surface-groundwater 
relations,  'Limnology,  *Macrophytes,  Biomass, 
Sediment-water  interfaces,  Regression  analysis. 

The  groundwater  velocity  and  submersed  macro- 
phyte  biomass  was  measured  at  52  shallow  (.4-6.6 
m)  sites  in  mesotrophic  Sparkling  Lake,  Vilas 
County,  Wisconsin,  during  May-August  1985.  Sev- 
enteen percent  of  variation  in  macrophyte  biomass 
was  explained  by  a  significant  (P<  0.005)  relation 
with  depth  (log(biomass+l)=0.49  depth- 
0.08(depth)(depth)+0.12).  Some  of  the  remaining 
variation  in  macrophyte  biomass  was  explained  by 
a  significant  rank  correlation  of  biomass-on-depth 
residuals  with  groundwater  velocity  (r(s)  =  0.46, 
P<0.01).  These  results  suggest  that  water  move- 
ment through  the  sediment-water  interface  may  be 
a  determinant  of  macrophyte  abundance  and  distri- 
bution. (Author's  abstract) 
W89-09744 


Lakes — Group  2H 

Wuhan  Inst,  of  Hydrobiology  (China). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09747 


VERTICAL  STRUCTURE  OF  TIDAL  CUR- 
RENTS IN  SHALLOW  WATER  NEAR  THE 
CHANGJIANG  RIVER  ESTUARY  (IN  CHI- 
NESE), 

East  China  Normal  Univ.,  Shanghai.  Inst,  of  Estua- 
rine  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-09752 


CARBON  ISOTOPIC  STUDIES  OF  THE  SEDI- 
MENTS IN  LAKES  QARHAN  AND  FROME  (IN 
CHINESE), 

Qinghai  Inst,  of  Salt  Lake,  Xining  (China). 

Q.  Huang,  J.  M.  Bowler,  H.  A.  Polach,  and  J. 

Head. 

Oceanologia  et  Limnologia  Sinica,  Vol.  16,  No.  2, 

p  81-91,  March  1985.  6  fig,  4  tab,  13  ref.  English 

summary. 

Descriptors:  'Limnology,  •Paleolimnology,  •Aus- 
tralia, *Carbon  radioisotopes,  *Lake  sediments, 
•Lake  Qarhan,  *Lake  Frome,  *China,  Salinity,  Cli- 
matology, Sulfates,  Chlorides,  Thorium  radioiso- 
topes, Saline  lakes. 

The  distribution  of  carbon  radioisotopes  in  sedi- 
ments in  Lake  Qarhan,  China,  and  Lake  Frome, 
Australia,  is  presented.  Comprehensive  14-C  dating 
of  organic  and  inorganic  carbon,  320-Th  dating, 
and  geological  data  showed  that  there  was  once  a 
period  of  mineralization  in  the  two  lakes.  During 
the  Late  Pliocene  period,  the  palaeoclimate 
became  arid  and  cooled  rapidly.  Brines  in  the  lakes 
were  further  concentrated,  on  a  large  scale,  by 
solar  evaporation.  As  a  result,  Lakes  Qarhan  and 
Frome  were  soon  brought  to  the  stage  of  evolving 
into  saline  lakes.  From  25,000  to  9000  B.  P.,  sul- 
fates and  large  amounts  of  chlorides  were  deposit- 
ed in  Lake  Qarhan.  Concurrently,  a  major  mineral- 
ization occurred  within  the  area-this  mineralism 
occurred  much  later  in  Lake  Frome.  Sulfates  pre- 
cipitated between  15000  and  6000  B.  P.  and  chlor- 
ides deposited  from  6000  B.  P.  to  date.  Changes  in 
the  palaeoclimate  were  more  or  less  alike  in  the 
areas  of  both  Lake  Qarhan  and  Lake  Frome.  (Au- 
thor's abstract) 
W89-09754 


MACROZOOBENTHOS  IN  TRIBUTARIES  OF 
LAKE  IZRA  (MAKROZOOBENTOS  PRITO- 
KOV  JAZERA  IZRA), 

Slovenska  Akademia  Vied,  Kosice  (Czechoslova- 
kia). Centrum  Biologicko-Ekologickych  Vied. 
J.  Brazda,  and  J.  Terek. 

Biologia  (Bratislava)  BLOAAO  Vol.  42,  No.  6,  p 
557-564,  June  1987.  1  fig,  4  tab,  14  ref.  English 
summary. 

Descriptors:  *Limnology,  *Macroinvertebrates, 
•Benthic  fauna,  *Lake  Izra,  *  Czechoslovakia,  Sea- 
sonal variation,  Amphipods,  Isopods,  Species  di- 
versity, Population  density. 

In  addition  to  several  periodic  tributaries,  the 
mountain  Lake  Izra  (488  m  above  sea  level)  has 
two  permanent  tributaries  of  oligosaprobic  charac- 
ter, differing  considerably  from  one  another  by 
their  physical  characteristics.  Physico-chemical 
properties  of  both  tributaries  were  similar.  In  both 
tributaries,  benthic  macrofauna  consisting  of  38 
taxa  was  rather  poor;  amphipods  were  the  domi- 
nant macrofauna.  The  average  yearly  abundance  of 
macrozoobenthos  in  tributaries  1  and  2  was  (X)  = 
15,582.7/  sq  in  and  (X)  =  5,449.3/sq  m,  respective- 
ly. Based  on  the  occurrence  of  amphipods  and 
isopods,  a  marked  migration  in  the  winter  period 
can  be  presumed.  (Lantz-PTT) 
W89-09746 


STUDY  ON  PHOSPHATE  AND  OTHER 
CHEMICAL  COMPONENTS  IN  PRECIPITA- 
TION IN  DONGHU  LAKE,  WUHAN  (IN  CHI- 
NESE), 


APPLICATION  OF  GPY  SEISMIC  PROFILER 
IN  THE  LAKE'S  SEDIMENTOLOGY,  (IN  CHI- 
NESE), 

Academia  Sinica,  Nanjing  (China).  Inst,  of  Geog- 
raphy. 

S.  Sun,  and  Y.  Wu. 

Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No.  1, 
p  18-26,  January  1988.  13  fig,  3  ref.  English  sum- 
mary. 

Descriptors:  'Seismology,  *Geophysics,  •Sound- 
ing, *  Sonar,  *Lake  sediments,  •  Measuring  instru- 
ments, •Seismology,  China,  Water  depth,  Taiho 
Lake,  Geologic  fractures,  Seismic  properties,  Sedi- 
ments, Springs. 

The  GPY  seismic  profiler  is  a  new  type  of  remote 
echo-sounding  equipment,  incorporating  the  ad- 
vantages of  other  instruments  with  a  new  signal 
treating  technique.  Its  advantages  include  broad 
applications  (water  depth  from  2  m  to  300  m),  high 
resolution  (from  0.2-0.4  m),  high  quality  of  record, 
clear  figures,  and  prevention  of  strong  noise.  The 
apparatus  was  used  to  measure  sediments  in  two 
lakes  in  China:  a  deep  lake  in  Yunnan  Province, 
and  the  shallow  Taihu  Lake.  Measurement  of  the 
former  lake  showed  that  it  developed  along  a  great 
faulted  belt-the  mountains  on  both  sides  of  the 
lake  were  strongly  uplifted,  while  the  center  part, 
continued  to  sink,  causing  the  strata  to  become 
compressed,  folded,  dislocated  and  deformed. 
Gravity  flow  and  deposition  were  mainly  from 
recent  deposition.  There  are  also  many  springs 
escaping  along  the  fault  at  the  bottom  of  the  lake. 
Taihu  Lake's  bottom  consists  of  hard  loess  sedi- 
ment. Some  channels  and  depressions  lie  on  the 
sediment,  demonstrating  that  the  lake  was  a  plain 
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which  was  once  covered  by  the  loess  materials 
before  the  lake  formed.  (Lantz-PTT) 
W89-09759 


DISTRIBUTION  OF  TRACE  ELEMENTS  IN 
SALT  LAKES  OF  XIZANG  (TIBET)  (IN  CHI- 
NESE), 

Qinghai  Inst,  of  Salt  Lake,  Xining  (China). 
X.  Zheng. 

Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No.  1 
p  52-63,  January  1988.  6  fig,  8  tab,  7  ref.  English 
summary. 

Descriptors:  •Geochemistry,  'Water  chemistry, 
♦Trace  elements,  *Saline  lakes,  'Tibet,  Xizang, 
Tectonics,  Geology,  Lithium,  Boron,  Rubidinum, 
Cesium,  Mercury,  Arsenic,  Silver,  Lead,  Chromi- 
um, Sodium,  Potassium,  Magnesium,  Chlorides, 
Sulfates,  Bicarbonate,  Heavy  metals,  Saline  water. 

Xizang  is  one  of  several  salt  lake  areas  in  China:  it 
is  the  biggest  in  scale  and  the  highest  above  sea 
level.  Saline  lakes  can  be  grouped  into  either  car- 
bonate or  sulfate  types  (including  Na2-S04  and 
Mg-S04  subtypes).  The  chloride  type  is  not  cur- 
rently found  in  the  Xizang  region.  Beside  Na,  K 
Ca,  Mg,  CI,  S04,  HC02  and  C02,  there  are  27 
other  trace  elements  in  the  lakes.  The  concentra- 
tion of  Sr  and  Br  is  close  to  or  lower  than  that  in 
sea  water,  the  concentrations  of  the  other  25  trace 
elements  are  higher  than  those  in  sea  water.  The 
concentration  of  Li,  B,  Rb,  Cs,  Hg,  Th,  As,  Ag,  Pb 
and  Cr  are  a  thousand  times  higher  than  in  sea 
water,  reaching  levels  comparable  to  geochemical 
concentration  and  industrial  production.  Xizang 
has  a  favorable  environment  for  enriching  Li  and 
B  by  remelting  magmatism  caused  by  plate  tecton- 
ics and  strong  geothermal  action.  (Author's  ab- 
stract) 
W89-09761 


STUDY  OF  CLAY  MINERALS  IN  SOME  SALT 
LAKES  OF  CHINA  (IN  CHINESE), 

Qinghai  Inst,  of  Salt  Lake,  Xining  (China). 

C  Xu. 

Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No  3 

p  278-285,  May  1988.  3  fig,  2  tab,  7  ref.  English 

summary. 

Descriptors:  •Sedimentology,  *Clay  minerals, 
•Saline  lakes,  'Clays,  'Geochemistry,  'China, 
Minerals,  Illiates,  Kaolinite,  Chlorite,  Saline  water, 
Magnesium,  Iron. 

Data  from  38  salt  lakes  in  China  are  summarized  as 
follows:  (1)  Clay  minerals  are  mainly  illite,  second- 
ary chlorite,  a  small  amount  montmorillonite  and 
kaolinite;  mineral  concentrations  differ  according 
to  stages  of  salt  lake  sedimentation,  and  are  similar 
to  those  in  soil  of  the  region  which  is  controlled  by 
dry  climate;  (2)  the  major  chemical  compositions 
are  similar  to  those  of  illite  clay  and  continental 
clay  of  cold,  temperate  zones,  but  chemical  charac- 
teristics of  some  clays  in  various  regions  and  sedi- 
mentary stages  of  salt  lakes  are  different  and  there- 
fore are  useful  for  discussing  material  sources  and 
mineral  origins  of  salt  lakes;  and  (3)  changes  in 
clay  and  mineral  content  and  their  chemical  com- 
positions in  salt-forming  and  non-forming  stages 
are  consistent,  with  a  lesser  chlorite  content  mainly 
of  the  Mg-Fe-chlorite  type.  The  A1203/MgO  ratio 
is  small  in  the  salt-forming  state  and  the  freshwater 
period  of  salt-forming  stage.  (Author's  abstract) 
W89-09763 


LONG  DATA  SERIES  ON  FRESH  WATER 
FISH  STOCKS  (LANGVARIGE  FISKERIBIO- 
LOGISKE  FORSKNINGSPROGRAMMER  I 
FERSKVANN), 

Oslo  Univ.  (Norway).  Zoological  Museum. 

P.  Aass. 

Fauna  FUNAAO  Vol.  39,  No.  1,  p  10-17,  1986.  9 

fig,  9  ref.  English  summary. 

Descriptors:  'Fish  populations,  'Data  collections, 
'Ecological  effects,  'Water  management,  Water 
quality,  Char,  Trout,  Fisheries. 

Large  man-made  changes  in  hydrology  and  water 
quality  have  made  long  data  series  on  fish  stocks 


increasingly  valuable.  The  impact  of  lake  impound- 
ments and  river  regulations  on  stocks  of  arctic 
char,  brown  trout  and  vendace  and  their  yield, 
based  on  registrations  over  20-30  years,  are  sum- 
marized. (Author's  abstract) 
W89-09768 


STUDIES  ON  THE  CATCHMENT  AREAS  AND 
THE  RETENTION  TIME  OF  DAMMED  LAKE 
ONO  (IN  JAPANESE), 

Ono  Limnological  Station,  Ube  (Japan). 

K.  Takesue,  and  S.  Ueno. 

Suisan   Daigakkeo,   The  Journal  of  Shimonoseki 

University  of  Fisheries  SDKHAK,  Vol.  33,  No  2- 

3,  p  185-192,   1985.  4  fig,  6  tab,   15  ref.  English 

summary. 

Descriptors:  'Eutrophication,  'Japan,  'Limnolo- 
gy, 'Lake  Ono,  'Retention  time,  'Catchment 
areas,  Seasonal  variation,  Lakes,  Flow  profiles, 
Lake  eutrophication,  Phytoplankton,  Nutrients. 

In  order  to  clarify  the  mechanism  of  lake  eutroph- 
ication, the  limnological  characteristics  of  dammed 
Lake  Ono,  Ube  City,  Japan,  were  investigated. 
The  catchment  areas,  monthly  retention  time  and 
annual  retention  time  of  the  lake  were  studied. 
These  retention  times  were  calculated  from  the 
storage  and  the  inflow  of  the  water  during  1966- 
1983.  The  results  can  be  summarized  as  follows:  (1) 
The  catchment  area  is  320.2  sq  km,  of  which 
51.8%  and  32.3%  are  occupied  by  River  Kotou 
division  and  R.  Oota  division,  respectively.  This 
area  comprises  a  population  of  about  18,600,  and 
about  28.9  sq  km  of  rice  fields.  An  Akiyoshi  lime- 
stone group  spread  over  both  the  divisions  is 
19.6%  of  the  catchment  area;  (2)  The  maximum 
daily  inflow  was  43.66  million  cu  m/day,  with  a 
mean  annual  inflow  of  0.368  cu  km/yr.  The  inflow 
changed  seasonally  with  larger  values  in  summer 
and  smaller  ones  in  winter;  (3)  The  great  substitu- 
tion of  lake  water  occurred  only  in  summer,  with 
monthly  retention  <  5  days.  Mean  values  of 
monthly  retention  time  were  about  10  days  in 
summer,  and  more  than  a  month  in  winter;  (4) 
Annual  retention  times  changed  irregularly  year 
by  year,  indicating  a  mean  value  of  17.5  days 
during  1966-1983;  and  (5)  Eutrophication  of  this 
lake  would  be  largely  affected  by  the  inflow, 
which  is  enriched  with  nutrients  originating  from 
the  catchment  area  and  also  by  the  retention  time 
which  is  not  so  short  that  phytoplankton  popula- 
tion might  be  diluted  out  and  not  so  long  that 
nutrients  might  be  depleted  in  the  euphotic  zone. 
(Author's  abstract) 
W89-09770 


HELGELAND--AN  EL  DORADO  FOR  AQUAT- 
IC PLANTS  (HELGELAND -ET  ELDORADO 
FOR  VASSPLANTER), 

Tromsoe   Univ.   (Norway).   Inst,   for   Biologi   og 

Geologi. 

V.  Johansen,  and  R.  Elven. 

Blyttia  BLYTAT,  Vol.  43,  No.  1,  p  22-32,  1985.  6 

fig,  3  tab,  12  ref.  English  summary. 

Descriptors:  'Limnology,  'Eutrophic  lakes, 
•Aquatic  plants,  'Lakes,  'Norway,  Species  diver- 
sity, Population  density,  Hydrogen  ion  concentra- 
tion, Calcium,  Sodium,  Chlorides,  Nitrogen,  Phos- 
phorus, Nutrients,  Distribution  patterns. 

A  fairly  rich  aquatic  flora  is  reported  from  several 
small  lakes  on  South  Helgeland,  Nordland  County, 
Norway.  The  most  interesting  finds  are  Callitriche 
hermaphroditica  (rare  in  northern  Norway),  Cera- 
tophyllum  demerdum  (5th  find  in  northern 
Norway),  Myriophyllum  spicatum  coll.  (very  rare 
in  Nordland  Co.),  Potamogeton  friesii  (new  to 
northern  Norway),  P.  obtusifolius  (new  to  Nord- 
land Co.),  P.  vaginatus  (new  to  Norway,  reported 
earlier),  and  Ranunculus  trichopyllus  (2nd  find  in 
Nordland  Co.).  The  majority  of  the  lakes  are  situ- 
ated between  calcareous  ridges,  on  marine  sedi- 
ments rich  in  calcium,  a  few  meters  above  sea 
level.  They  are  mostly  eutrophic,  with  high  pH 
values  (7.1-7.6),  fairly  high  amounts  of  calcium, 
sodium,  and  chlorides,  and  very  high  amounts  of 
nitrogen  and  phosphorus.  This  concentration  of 
rare  and  eutrophic  species  is  compared  with  similar 
(and  larger)  concentrations  in  three  other  areas  in 


Norway:  the  Oslo  area  in  SE  Norway,  Jaeren  in 
SW  Norway,  and  the  Trondelag  lowlands  in  C 
Norway.  The  species  assembled  in  Helgeland  have 
a  more  pronounced  eastern  affinity  than  the  others, 
especially  in  the  occurrence  of  Potamogeton  va- 
ginatus. The  isolated  Helgeland  occurrences  of 
these  species  may  have  originated  by  long-distance 
dispersal  by  birds,  or  more  probably,  as  a  remnant 
in  a  locally  eutrophic  area  of  a  more  widely  dis- 
tributed rich  aquatic  flora  in  the  early  Post-glacial 
age.  (Author's  abstract) 
W89-09773 


VERTICAL  CIRCULATION  AND  FORMATION 
OF  ANOXIC  LAYER-CASE  STUDY  AT 
DREDGED  AREA  IN  SOUTHERN  BASIN  OF 
LAKE  BIWA  (IN  JAPANESE), 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

M.  Kumagai,  H.  Maeda,  and  Y.  Oonishi. 

Japanese  Journal  of  Limnology  RIZAA,  Vol  47 

No.  1,  p  27-35,  January  1986.  12  fig,  7  ref.  English 

summary. 

Descriptors:  'Water  circulation,  'Oxygen  deple- 
tion, 'Limnology,  'Dissolved  oxygen,  'Lake  strat- 
ification, 'Eutrophication,  Lake  Biwa,  Japan, 
Water  temperature,  Mathematical  models,  Chemi- 
cal oxygen  demand,  Anoxia,  Chemical  reactions, 
Chemical  precipitation,  Hypolimnion,  Case  studies, 
Lake  basins. 

A  deficiency  of  dissolved  oxygen  (DO),  or  the 
formation  of  an  anoxic  layer,  is  observed  in  the 
hypolimnion  of  stratified  eutrophic  lakes  in  periods 
of  heating.  The  mechanism  for  the  formation  of 
this  anoxic  layer  was  clarified  through  the  use  of  in 
situ  data,  and  a  simple  numerical  model  focusing 
on:  vertical  diffusivity,  the  precipitation  rate  of 
chemical  components  estimated  by  chemical 
oxygen  demand  (COD)  and  the  second  order  rate 
constant  between  chemical  components  (i.e. 
COD),  and  DO.  These  are  the  most  important 
parameters  for  predicting  changes  of  DO  concen- 
tration in  the  hypolimnion.  Results  show  that  the 
consumption  of  DO  in  the  bottom  water  is  strong- 
ly dependent  on  the  precipitation  rate  of  organic 
matter  and  rate  constant,  where  the  DO  is  trans- 
ported from  surface  to  bottom  via  vertical  diffu- 
sion. Therefore,  the  faster  the  precipitation  rate, 
the  more  the  anoxic  layer  tends  to  occur  in  the 
hypolimnion.  And,  if  the  precipitation  rate  is  fixed, 
the  anoxic  layer  is  most  liable  to  occur  at  a  particu- 
lar rate  constant.  (Author's  abstract) 
W89-09777 


DIATOM  VEGETATION  OF  THE  LESS  POL- 
LUTED RIVER,  THE  U-KAWA  RIVER,  KYOTO 
PREFECTURE  (IN  JAPANESE), 
Kinki  Univ.  Medical  Association,  Osaka  (Japan). 
Dept.  of  Biology. 
T.  Gotoh,  and  K.-I.  Negoro. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 
No.  1,  p  77-86,  January  1986.  6  fig,  5  tab,  2  plates! 
16  ref.  English  summary. 

Descriptors:  'Stream  biota,  'Species  composition, 
'Diatoms,  'Japan,  U-Kawa  River,  Species  diversi- 
ty, Population  density,  Aquatic  vegetation,  Cyano- 
phyta,  Algae,  Rivers. 

The  diatom  community  in  the  U-kawa  River  in 
Kyoto  Prefecture,  Japan,  was  investigated  to  find 
the  community  characteristics,  and  the  relationship 
between  the  community  and  a  river  zonation 
system  based  on  geographical  features  previously 
reported.  The  diatom  community  was  composed  of 
15-42  forms  at  each  station.  The  dominant  species 
in  the  community  changed  from  upstream  to 
downstream  as  follows:  Gomphonema  minutum- 
Achnanthes  convergens-nitzschia  frustulum-Fra- 
gilaria  vaucheriae  var.  perminuta,  and  alpha-meso- 
saprobic  indicator  species.  No  distinct  relationship 
was  found  between  the  community  and  river  zona- 
tion. Species  diversity  of  the  communities  varied 
from  1.597  to  4.256,  with  communities  having 
lower  species  diversity  predominated  by  blue- 
green  algae,  Homoeothrix  janthina.  Present  results 
indicate  that  the  very  high  similarity  of  the  diatom 
communities  in  different  river  zones  might  be  due 
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to  the  dominance  of  H.  janthina  which  grows  over 
different  river  zones  and  forms  uniform  microen- 
vironments  for  diatoms,  leading  to  the  formation  of 
fairly  similar  communities.  (Author's  abstract) 
W89-09779 


DISTRIBUTION  AND  RELATIVE  ABUN- 
DANCE OF  BLOOM  FORMING  MICROCYS- 
TIS SPECIES  IN  SEVERAL  EUTROPHIC 
WATERS  (IN  JAPANESE), 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy. 

Y.  Watanabe,  M.  F.  Watanabe,  and  M.  Watanabe. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 
No.  1,  p  87-93,  January  1986.  3  fig,  1  tab,  9  ref. 
English  summary. 

Descriptors:  •Limnology,  'Microcystis,  'Eutroph- 
ication,  *Eutrophic  lakes,  'Species  diversity, 
Cyanophyta,  Population  density,  Reservoirs, 
Ponds,  Seasonal  variation,  Distribution  patterns. 

The  species  variation  and  relative  abundance  of  the 
blue-green  alga,  Microcystis,  were  studied  with 
blooming  water  samples  from  various  eutrophic 
lakes,  reservoirs  and  ponds.  Using  a  previously 
established  taxonomic  system,  Microcystis  aerugin- 
osa f.  aeruginosa  (M-AA),  M.  aeruginosa  f.  flos- 
aquae  (M-AF),  M.  wesenbertii  (M-W),  and  M. 
viridis  (M-V)  were  identified.  Relative  abundance 
of  each  species  was  variable.  M-AA  was  the  most 
dominant  species  at  67%,  M-W  was  found  at  19%, 
and  M-V  was  found  at  14%  in  the  water  bodies 
examined.  M-AF  was  never  present  as  the  pre- 
dominant form.  A  seasonal  shift  in  the  relative 
abundance  was  found  in  Himonya  Pond,  Tokyo, 
where  M-AA  was  predominant  in  the  early  stage 
of  bloom  development.  M-W  increased  in  later 
periods  and  was  present  in  a  higher  proportion  in 
the  overwintering  population  in  the  pond.  (Lantz- 
PTT) 
W89-09780 


RAINFALL  AS  A  FACTOR  REGULATING  THE 
APPEARANCE  OF  ANABAENA  BLOOM  IN 
THE  SOUTH  BASIN  OF  LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

Y.  Tezuka. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  46, 

No.  1,  p  8-14,  January  1985.  7  fig,  18  ref. 

Descriptors:  *Rainfall,  *Lake  Biwa,  'Anabaena, 
'Eutrophication,  *Japan,  'Limnology,  Cyano- 
phyta, Nitrogen,  Storm  runoff. 

Results  of  surveys  carried  out  during  warmer  sea- 
sons from  1981  to  1983  revealed  that  the  appear- 
ance in  the  south  basin  of  Lake  Biwa,  of  a  bloom  of 
Anabaena  macrospora,  a  nitrogen-fixing  cyanobac- 
terium,  was  closely  dependent  on  the  levels  of 
dissolved  inorganic  nitrogen  (DIN)  during  hot 
months.  Anabaena  blooms  appeared  in  1981  and 
1983,  but  not  in  1982.  Correspondingly,  DIN  was 
deficient  during  the  hot  months  of  1981  and  1983, 
but  not  during  these  months  in  1982.  Such  differ- 
ences in  DIN  levels  in  different  years  was  related 
to  the  presence  or  absence  of  heavy  rainfall  during 
hot  months,  suggesting  the  importance  of  storm- 
water  runoff  in  regulating  DIN  levels,  hence  the 
appearance  of  Anabaena  bloom,  in  the  south  basin 
of  Lake  Biwa.  (Author's  abstract) 
W89-09781 


CHEMICAL  INVESTIGATION  OF  NATURAL 
WATERS  IN  OKU-NIKKO,  CENTRAL 
HONSHU  (IN  JAPANESE), 

For  primary  bibliographic  entry  see  Field  2K. 
W89-09782 


CHEMICAL  AND  BIOLOGICAL  FACTORS  ON 
THE  MUSTY  ODOR  OCCURRENCE  IN  LAKE 
KASUMIGAURA, 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan). 

O.  Yagi,  N.  Sugiura,  and  R.  Sudo. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  46, 

No.  1,  p  32-40,  January  1985.  12  fig,  1  tab,  22  ref. 


Descriptors:  *Organoleptic  properties,  ♦Limnolo- 
gy, 'Odors,  *Lake  Kasumigaura,  'Actinomyces, 
♦Japan,  Chemical  analysis,  Biological  studies, 
Methylisoborneol,  Algae,  Hydrogen  ion  concen- 
tration. 

A  musty  odor  developed  in  the  water  of  the  north- 
west part  of  Lake  Kasumigaura  in  May  1982. 
Chemical  and  biological  environmental  factors 
causing  this  musty  odor  were  investigated.  A 
musty  odor  compound  in  the  lake  water  was  isolat- 
ed by  activated  carbon  adsorption  and  extraction 
procedures,  and  identified  as  2-methylisoborneol 
by  gas  chromatography/mass  spectrometry  analy- 
sis. The  concentration  of  2-methylisoborneol  was 
0.20  micrograms/L  in  the  lake  water.  A  significant 
increase  in  the  cell  number  of  Synedra  acus,  a  non- 
odoriferous  alga,  was  observed  during  the  period 
of  musty  odor  occurrence,  but  musty  odor-produc- 
ing algae  were  not  present  at  that  time.  A  large 
number  of  actinomycetes  (80%)  and  a  relatively 
high  pH  value  were  observed  in  the  surface  mud. 
It  was  suggested  that  the  growth  of  actinomycetes 
in  the  mud  at  the  high  pH  value  was  responsible 
for  the  musty  odor  production.  (Author's  abstract) 
W89-09783 


CHANGE  OF  EPILITHIC  DIATOM  ASSEM- 
BLAGES ON  THE  RIVER  BED  OF  THE  RJVER 
KAKEHASHI-GAWA  IN  ISHIKAWA  PREFEC- 
TURE CAUSED  BY  THE  CONSTRUCTION  OF 
AKAZE  DAM  (IN  JAPANESE), 
Komatsu  Meiho  High  School,  Kanazawa  (Japan). 
M.  Sumita,  and  T.  Watanabe. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  46, 
No.  1,  p  41-49,  January  1985.  7  fig,  1  tab,  15  ref. 
English  summary. 

Descriptors:  'Epiphytes,  'Stream  biota,  'Dam  ef- 
fects, 'Japan,  'Species  composition,  'Diatoms, 
'Akaze  Dam,  Ecological  effects,  Dam  construc- 
tion, Biological  studies,  Kakehashi-gawa  River, 
Periphyton,  Microbiological  studies,  Seasonal  vari- 
ation, Silting,  Species  diversity,  Water  quality, 
Water  resources  development,  Population  density. 

Diatom  assemblages  were  surveyed  on  the  river 
bed  for  seven  years  (from  October,  1974,  just 
before  Akaze  Dam  construction  started  to  Novem- 
ber, 1980,  just  after  its  completion)  at  five  stations 
on  the  main  stream  of  the  River  Kakehashi-gawa. 
The  change  of  periphyton  communities  was  inves- 
tigated using  epilithic  diatom  assemblages  as  bio- 
logical indicators.  During  and  after  construction 
work  the  ignition  loss  decreased,  reflecting  the 
reduction  in  standing  crops  of  microorganisms 
after  completion  of  construction.  However,  the 
ratio  of  ignition  loss  to  ignition  residence  increased 
especially  in  the  springtime.  This  fact  clearly 
shows  that  the  amount  of  silt  settling  on  the  river 
bed  decreased  after  the  construction  project. 
Ninety-five  taxa  belonging  to  27  general  were 
identified  in  this  survey.  The  change  of  water 
quality  in  the  downstream  area  of  the  River  Kake- 
hashi-gawa after  the  completion  of  Akaze  Dam, 
caused  the  decrease  of  the  standing  crops  of  micro- 
organisms, but  did  not  affect  the  specific  composi- 
tion of  the  diatom  assemblages  in  attached  materi- 
als on  the  river  bed  of  the  downstream  stations. 
This  is  presumably  caused  by  increase  of  the  water 
being  discharged  from  the  dam  in  order  to  control 
the  flood.  (Author's  abstract) 
W89-09784 


CHIRONOMID  MIDGES  EMERGED  FROM 
AQUATIC  MACROPHYTES  IN  RESERVOIRS, 

Aichi     Medical     Univ.     Association,     Nagakute 

(Japan).  Dept.  of  Parasitology 

S.  Kondo,  and  S.  Hamashima. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  46, 

No.  1,  p  50-55,  January  1985.  4  tab,  25  ref. 

Descriptors:  'Aquatic  plants,  'Limnology, 
'Midges,  'Macrophytes,  'Reservoirs,  Aquatic 
vegetation,  Species  diversity,  Biological  studies, 
Population  density,  Seasonal  variation,  Floating 
plants,  Submerged  plants,  Distribution  patterns,  In- 
sects, Aquatic  insects,  Aquatic  animals. 

Chironomid  fauna  emerging  from  aquatic  macro- 
phytes in  reservoirs  was  investigated  during  the 


summers  of  1982  and  1983.  The  aquatic  macro- 
phytes surveyed  were  six  species  of  floating-leaved 
and  four  species  of  submerged  plants.  Twelve 
genera,  27  species  and  one  family  were  identified. 
Pentapedilum  tigrinum  was  largely  collected  from 
many  plants.  This  species  was  more  abundantly 
recovered  from  floating-leaved  plants  than  those 
that  were  submerged.  Distinctive  variations  were 
observed  in  the  number  of  species  and  the  relative 
abundance  among  plants.  Collection  of  Pentapedi- 
lum tigrinum  and  Corynoneura  cuspis  from  both 
habitats  was  greater  during  the  vegetation  season. 
The  former  species  was  always  obtained  more 
from  leaves  than  stems.  Much  Polypedilum  cultel- 
latum  was  obtained  from  leaves  in  July.  On  the 
stems,  Pentapedilum  sordens  and  Parachironomus 
monochromus  dominated  in  August  and  Septem- 
ber. Glyptotendipes  viridis  and  Pen.  tritum  were 
obtained  only  from  stems  throughout  the  vegeta- 
tion season.  Cricotopus  trifasciatus  was  collected 
largely  from  stems  in  July  and  from  leaves  in 
October,  while  most  Tanytarsini  was  from  stems  in 
July.  (Lantz-PTT) 
W89-09785 


EARLY  DIAGENESIS  OF  ORGANIC  MATTER 
IN  WATER  OF  LAKE  HARUNA.  II,  CARBOHY- 
DRATES AND  AMINO  ACIDS  IN  SUSPENDED 
PARTICLE,  SINKING  PARTICLE  AND  SEDI- 
MENT (IN  JAPANESE), 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of 
Chemistry. 

M.  Ochiai,  S.  Yamamoto,  H.  Hayashi,  K. 
Fukushima,  and  K.  Ogura. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 
No.  2,  p  115-120,  April  1986.  5  fig,  1  tab,  15  ref. 
English  summary. 

Descriptors:  'Fate  of  pollutants,  'Organic  matter, 
'Diagenesis,  'Lakes,  'Carbohydrates,  'Lake  sedi- 
ments, 'Particulate  matter,  'Amino  acids,  'Japan, 
Biodegradation,  Sugars,  Organic  compounds,  Lake 
Haruna,  Biochemical  analysis. 

The  very  early  diagenesis  of  particulate  organic 
matter,  was  studied  in  the  course  of  the  transporta- 
tion of  particulate  organic  matter  through  a  water 
column  with  sediment  traps  in  Lake  Haruna.  There 
was  a  great  difference  in  the  neutral  sugar  and 
amino  acid  composition  ratio  between  suspended 
particles  and  sinking  particles.  However,  there  was 
a  similarity  in  the  composition  ratio  between  sink- 
ing particles  and  surface  sediments.  The  results  on 
neutral  sugar  and  amino  acid  composition  ratios 
suggest  that  carbohydrates  and  amino  acids  in  sink- 
ing particles  are  residual  fractions  from  particulate 
organic  matter  which  had  been  degraded.  Particu- 
late carbohydrates  and  amino  acids  are  rapidly 
subjected  to  degradation  processes  in  the  water 
column  and  sediment  traps.  The  remaining  refrac- 
tory fractions  may  be  slowly  degraded  in  the  sedi- 
ment. (Author's  abstract) 
W89-09788 


HORIZONTAL  DISTRIBUTION  AND  SEA- 
SONAL CHANGE  OF  CHLOROPHYLL  A  CON- 
CENTRATION IN  THE  SOUTH  BASIN  OF 
LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

M.  Nakanishi,  T.  Narita,  O.  Mitamura,  N.  Suzuki, 

and  K.  Okamoto. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 

No.  2,  p  155-164,  April  1986.  5  fig,  1  tab,  22  ref. 

Descriptors:  'Limnology,  'Japan,  'Lake  Biwa, 
'Chlorophyll  a,  'Seasonal  variation,  'Distribution 
patterns,  'Limnology,  Nitrogen,  Phytoplankton, 
Biological  studies,  Algae. 

The  distribution  of  chlorophyll  a  was  surveyed 
from  April  1978  to  March  1979.  Three  types  of 
distribution  patterns  were  observed:  (1)  nearly  uni- 
form distribution,  (2)  uneven  distribution  with 
higher  chlorophyll  a  concentration  along  the  east 
side,  and  (3)  higher  concentrations  along  both  the 
east  and  west  sides.  Pattern  (2)  with  the  east-high, 
west-low  gradient  was  observed  frequently  and 
seemed  to  be  typical  in  the  south  basin.  Change  in 
the  patterns  was  mainly  due  to  a  great  variation  of 
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chlorophyll  a  on  the  east  side  during  the  investiga- 
tion period.  As  a  whole,  the  horizontal  distribution 
patterns  depended  mainly  on  nanoplankton  contri- 
butions to  total  phytoplankton  except  from 
August-October,  when  net  plankton  were  relative- 
ly abundant.  Seasonal  changes  in  chlorophyll  a  and 
dissolved  inorganic  nitrogen  (DIN)  concentrations 
were  compared  between  stations  along  the  west- 
offshore-east  sides  or  among  offshore  stations  from 
the  north  to  the  south.  Chlorophyll  a  concentra- 
tions tended  to  change  seasonally  with  three  peaks, 
in  which  dominant  algal  species  differed  among 
stations:  peak  one  from  about  April-June,  peak  two 
in  August,  and  peak  three  in  December.  Chloro- 
phyll a  and  DIN  concentrations  were  extraordinar- 
ily higher  and  fluctuated  much  more  at  the  east 
stations  than  at  the  west  and  offshore  stations. 
(Author's  abstract) 
W89-09789 


DEPTH  PROFILES  OF  DIMETHYLARSINATE, 
MONOMETHYLARSONATE,  AND  INORGAN- 
IC ARSENIC  IN  SEDIMENT  FROM  LAKE 
BIWA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09791 


GENERAL  DISTRIBUTION  PROFILES  OF 
THIRTY-SIX  ELEMENTS  IN  SEDIMENTS 
AND  MANGANESE  CONCRETIONS  OF  LAKE 
BDVA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09792 


CONTINUOUS  CURRENT  MEASUREMENTS 
IN  LAKE  BIWA  (I) -METHOD  AND  SOME  RE- 
SULTS-(IN  JAPANESE), 

Osaka  Electro-Communication  Univ.  (Japan).  Fac- 
ulty of  Engineering. 

For  primary  bibliographic  entry  see  Field  7B 
W89-09794 


NUMBER  OF  NITRIFYING  BACTERIA  IN 
THE  NORTH  BASIN  OF  LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

Y.  Tezuka. 

Japanese  Journal  of  Limnology  RIZAA,  Vol   46 

No.  2,  p  145-148,  April  1985.  2  tab,  13  ref. 

Descriptors:  'Nitrogen  fixing  bacteria,  'Lake 
Biwa,  *Population  density,  *Nitrification,  •Lim- 
nology, *Japan,  Lake  basins,  Lake  sediments,  Ni- 
trates, Nitrites,  Ammonium,  Hypolimnion,  Lake 
stratification,  Nitrification. 

To  elucidate  the  mechanism  of  nitrate  accumula- 
tion in  the  hypolimnion  of  the  north  basin  of  Lake 
Biwa  during  summer  stratification,  the  numbers  of 
nitrifying  bacteria  and  concentrations  of  nitrate 
plus  nitrite  and  ammonium  in  the  water  body  and 
bottom  sediments,  were  determined  during  the 
stagnation  period  of  1982.  The  numbers  of  nitrify- 
ing bacteria  were  small  (below  one  cell/ml)  in  the 
water  body,  but  fairly  large  (90  to  4,000  cells/ml) 
in  the  surface  sediments.  Concentrations  of  nitrate 
plus  nitrite  were  about  two  times  higher  in  the 
surface  sediments  than  those  in  the  deepest  layer  of 
the  water  body.  In  addition,  ammonium  was  not 
detected  in  the  water  body,  but  rather  in  high 
concentrations  in  the  surface  sediments.  Results 
suggest  that  the  nitrate  accumulation  in  the  hypo- 
limnion of  Lake  Biwa  during  summer  stratification 
is  mainly  due  to  the  active  nitrification  in  the 
bottom  sediments  and  subsequent  liberation  of  ni- 
trate to  the  hypolimnion.  (Author's  abstract) 
W89-09795 


REMOVAL  AND  EXCRETION  OF  DISSOLVED 
ORGANIC  MATTER  BY  PERIPHYTON  COM- 
MUNITY GROWN  IN  EUTROPHIC  RIVER 
WATER, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy- 


M.  Aizaki. 

Japanese  Journal  of  Limnology  RIZAAU  Vol  46 

No.  3,  p  159-168,  July  1985.  12  fig,  3  tab,  16  ref 

Descriptors:  'Epiphytes,  'Fate  of  pollutants,  •Bio- 
degradation,  'Organic  matter,  'Eutrophication, 
Dissolved  solids,  Periphyton,  Tamagawa  River, 
Ecosystems,  Organic  compounds,  Japan,  Bio- 
chemical oxygen  demand,  Algae,  Microbiological 
studies,  Absorption,  Excretion,  Biofilms. 

Removal  and  excretion  activities  of  periphyton 
communities  were  examined  using  artificial  sub- 
strata submerged  in  the  water  of  the  eutrophic 
River  Tamagawa,  and  laboratory  recirculating 
streams.  These  activities  changed  with  the  progress 
of  biofilm  development.  High  removal  activities  of 
dissolved  organic  substances  was  observed  in  the 
early  stage  of  the  biofilm  development,  while  a 
high  excretion  rate  was  found  in  the  mature  stage. 
The  maximum  excretion  rate  was  580  mg  C/sq  m/ 
d.  Organic  substances  removed  from  the  water 
were  biologically  labile  compounds,  easily  deter- 
mined by  BOD,  which  excreted  organic  substances 
regarded  as  microbiologically  stable  compounds. 
Decomposition  products  formed  along  the  inside 
of  the  periphyton  biofilm,  and  were  considered  to 
be  an  important  source  of  organic  substances  from 
the  periphyton  community  in  the  mature  stage  of 
biofilm  development.  (Author's  abstract) 
W89-09796 


PRESENT  STATE  OF  AQUATIC  PLANTS  IN 
LAKE  BIWA  AND  ITS  SURROUNDING 
WATER  BODIES, 

Shimane  Univ.,  Matsue  (Japan).  Dept.  of  Biology. 
H.  Kunii,  T.  Tsuchiya,  K.  Matsui,  and  I.  Ikusima. 
Japanese  Journal  of  Limnology  RIZAAU  Vol  46 
No.  3,  p  215-218,  July  1985.   1  fig,  2  tab,  5  ref! 

Descriptors:  'Lakes,  'Aquatic  plants,  'Species 
composition,  Lake  Biwa,  Japan,  Population  densi- 
ty, Elodea,  Vegetation. 

Investigations  were  conducted  concerning  the  spe- 
cies composition  of  aquatic  plants  (except  for 
emergent  plants)  in  Lake  Biwa  and  17  selected 
surrounding  water  bodies,  in  1982.  A  total  of  22 
species  were  found  in  Lake  Biwa  and  13  species  in 
the  surrounding  water  bodies.  The  species  found 
with  greatest  frequency  were  Elodea  nuttallii 
(Planch.)  St.  John,  Egeria  densa  Planch.,  and  Val- 
lisneria  bivaensis  (Mild)  Ohwi  in  Lake  Biwa.  E. 
nuttallii,  Trapa  sp.,  and  Spirodela  polyrhiza  (Linn.) 
Schleid.  with  Lemna  sp.,  were  found  in  the  sur- 
rounding water  bodies.  The  average  number  of 
species  found  in  the  surrounding  water  bodies  was 
2.9  in  the  summer  of  1982,  consisting  mostly  of  E. 
nuttallii  (about  75%  frequency).  (Author's  ab- 
stract) 
W89-09799 


C:N:P  RATIOS  OF  SESTON  IN  LAKE  BIWA  AS 
INDICATORS  OF  NUTRIENT  DEFICIENCY  IN 
PHYTOPLANKTON  AND  DECOMPOSITION 
PROCESS  OF  HYPOLIMNETIC  PARTICU- 
LATE MATTER, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 
Station. 
Y.  Tezuka. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol  46 
No.  4,  p  239-246,  October  1985.  5  fig,  2  tab,  15  ref 

Descriptors:  'Carbon,  'Nitrogen,  'Phosphorus, 
'Seston,  'Nutrients,  'Phytoplankton,  'Decomposi- 
tion, 'Lake  Biwa,  'Limnology,  'Deficient  ele- 
ments, 'Particulate  matter,  'Hypolimnion,  Season- 
al variation,  Japan,  Euphotic  zone,  Mineralization, 
Culturing  techniques. 

In  an  attempt  to  diagnose  the  nutritional  status  of 
phytoplankton,  C:N:P:  ratios  from  various  depths 
were  determined  throughout  the  four  seasons  of 
1983.  The  results  of  a  preliminary  experiment  in 
which  laboratory  cultures  inoculated  with  natural 
phytoplankton  from  Lake  Biwa  were  grown  in 
media  with  different  N:P  ratios,  showed  that 
C:N:P  ratios  of  phytoplankton  were  good  indica- 
tors of  N  or  P  deficiency.  C:N:P  ratios  of  seston 
from  the  euphotic  zone  indicated  that  phosphorus 
limited  phytoplankton  growth  throughout  almost 


all  seasons.  In  addition,  nitrogen  was  also  a  limiting 
factor  in  late  summer.  This  result  agreed  well  with 
the  prediction  obtained  by  the  chemical  analysis  of 
lake  water.  Comparisons  of  C:N:P  ratios  of  seston 
collected  from  the  trophogenic  and  tropholytic 
layers  suggest  that  among  the  three  elements, 
carbon  is  the  most  and  phosphorus  is  the  least 
rapidly  mineralized  during  sedimentation  of  partic- 
ulate matter.  (Author's  abstract) 
W89-09801 


DIFFERENCE  IN  BACTERIAL  FLORAS 
AMONG  DIFFERENT  SIZE  FRACTIONS  OF 
SUSPENDED  PARTICLES  IN  A  HYPER- 
TROPHIC  POND, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy- 

T.  Konda. 

Japanese  Journal  of  Limnology  RIZAAU  Vol  46 
No.  4,  p  247-255,  October  1985.  3  fig,  2  tab,  31  ref 

Descriptors:  'Suspended  solids,  'Eutrophication, 
'Bacterial  analysis,  'Limnology,  'Ponds,  'Species 
composition,  'Particle  size,  Bacteria,  Classifica- 
tion, Tokyo,  Japan,  Microcystis,  Pseudomonas. 

The  bacteria  in  four  fractions  (>35  micron,  35-5 
micron,  5-1  micron,  and  <1  micron)  of  particles 
from  the  surface  water  of  Himon-ya  Pond  in 
Tokyo,  were  investigated  from  August  1978  to 
January  1979.  The  bacterial  flora  in  the  >35 
micron  fraction  (bacteria  associated  mainly  with 
the  mucilage  of  Microcystis  colonies)  showed  a 
simple  generic  composition  during  the  Microcystis 
bloom,  and  was  almost  dominated  by  the  bacteria 
tentatively  identified  as  Pseudomonas-like,  which 
were  gram-negative,  strictly  aerobic,  weakly  cata- 
lase  positive,  oxidase  negative,  colorless  or  pinkish, 
and  slightly  irregular  rods  with  a  single  polar 
flagellum.  In  the  35-5  micron  and  5-1  micron  frac- 
tions (bacteria  associated  with  various  kinds  of 
phytoplankton,  detritus,  and  clay  particles),  bacte- 
rial populations  showed  a  more  diversified  flora 
than  that  in  the  >35  um  fraction.  The  bacterial 
flora  in  the  <  1  micron  fraction  (free-living  bacte- 
ria) was  dominated  by  one  or  two  genera  such  as 
Pseudomonas,  Flavobacterium,  Moraxella,  Caulo- 
bacter,  and  Acinebacter  at  each  sampling  time. 
These  results  suggest  the  existence  of  different 
bacterial  floras  among  different  size  fractions  of 
suspended  particles  in  the  pond  water.  (Author's 
abstract) 
W89-09802 


FIELD  STUDY  ON  RD/ER-INDUCED  CUR- 
RENTS-AN  INTERMOUNTAIN  LAKE,  LAKE 
OKOTANPE,  HOKKAIDO, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

K.  Chikita,  M.  Hattori,  and  E.  Hagiwara. 
Japanese  Journal  of  Limnology  RIZAAU,  Vol  46 
No.  4,  p  256-267,  October  1985.  8  fig,  3  tab,  16  ref. 

Descriptors:  'Hokkaido,  'Limnology,  'Water  cur- 
rents, 'River  flow,  'Mountain  lakes,  Inlets,  Out- 
lets, Lake  Okotanpe,  Japan,  Water  circulation,  Sea- 
sonal variation,  Mathematical  models,  Lakes. 

The  effects  of  a  river  on  the  seasonal  circulation  of 
the  lake  were  investigated  through  observations  of 
lake  currents  and  water  temperatures  at  low-water 
stages  of  Lake  Okotanpe  and  its  inflow/outflow 
river(s).  The  influent  rivers  have  an  almost  con- 
stant diurnal  variation  in  water  temperature  during 
the  period  of  rainfall,  ranging  from  6  to  13  C.  As  a 
result,  the  inflow  water  may  be  transferred  into 
density  currents  with  the  three  flowing  conditions 
according  to  the  seasonal  variation  of  thermal  con- 
ditions in  the  lake.  They  could  be  described  by 
interflow  in  spring,  interflow-underflow  in 
summer,  and  persistent  underflow  in  autumn.  Den- 
sity underflow  was  discovered  in  October  1983, 
more  conspicuously  in  the  lake  basin  north  of  the 
'threshold',  but  in  the  southern  basin,  followed  by 
its  bifurcation  and  subsequent  decay  possibly  due 
to  extensive  and  turbulent  entrainment  from  the 
open  basin.  During  the  ice-covered  period  of  no 
river  inflow,  a  little  outflow  can  induce  a  baro- 
clinic  field  and  consequent  circulation  in  the  whole 
lake  with  stronger  currents  near  the  bottom  at  5-6 
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cm/s.  The  results  of  October  1983  can  be  simulated 
consistently  by  a  numerical  experiment  with  a  ver- 
tically integrated  model,  except  that  inflow  water 
does  not  reach  the  maximum-depth  area  of  the 
lake,  because  the  intrusion  of  cold  water  is  not 
taken  into  account.  (Author's  abstract) 
W89-09803 

SEASONAL  CHANGES  OF  NUTRIENTS, 
CHLOROPHYLL-A,  AND  ORGANIC  MATTER 
CONCENTRATIONS  IN  HIGHLY  EUTROPHIC 
LAKE  BARATO,  JAPAN, 

Hokkaido  Research  Inst,  for  Environmental  Pollu- 
tion, Sapporo  (Japan).  Div.  of  Water  Environment. 
S.  Hino,  and  M.  Tada. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  46, 
No.  4,  p  268-278,  October  1985.  9  fig,  1  tab,  32  ref. 

Descriptors:  'Seasonal  variation,  'Limnology, 
•Nutrients,  'Chlorophyll  a,  'Organic  matter,  *Eu- 
trophic  lakes,  'Lake  Barato,  'Japan,  'Lake  stratifi- 
cation, Oxygen,  Nitrogen,  Phosphorus,  Phos- 
phates, Phytoplankton,  Saline  water  intrusion, 
Correlation  analysis. 

Lake  Barato  is  a  crescent  lake  having  a  maximum 
depth  of  9  m,  where  sea  water  invades  the  bottom 
layer  through  the  Ishikari  River.  Lake  water  strati- 
fied slightly  in  August,  and  formed  the  bottom 
layer  with  low  oxygen  concentration  during  late 
summer.  Mean  values  of  standing  stocks  of  total 
nitrogen  and  total  phosphorus  from  May  1982  to 
February  1984  were  64  g/sq  m,  and  0.96  g/sq  m, 
respectively.  Although  dissolved  inorganic  nitro- 
gen was  detected  throughout  all  seasons,  inorganic 
phosphate  disappeared  during  summer  in  the  eu- 
photic  layer.  A  high  level  of  dissolved  organic 
phosphorus  was  detected  in  all  seasons.  Maximum 
standing  stocks  of  chlorophyll  a,  proteins,  and 
sugars  were  0.83  g/sq  m,  93  g/sq  m,  and  41  g/sq 
ra,  respectively.  High  correlations  were  observed 
between  chlorophyll  a  and  particulate  organic 
matter  concentrations,  and  were  expressed  as  fol- 
lows: Particulate  sugars  =  70.6(chl-a)  superscript 
0.881,  particulate  proteins  =  237(chl-a)  superscript 
0.680.  However,  no  such  correlation  was  recog- 
nized between  chlorophyll  a  concentration  and 
dissolved  organic  matter  concentration.  The  dis- 
solved organic  matter  concentrations  were  higher 
in  increasing  and  decreasing  periods  of  phyto- 
plankton. This  result  suggested  that  the  concentra- 
tions related  to  the  amount  of  excretion  from  phy- 
toplankton were  affected  by  its  physiological  activ- 
ity. (Author's  abstract) 
W89-09804 


PHOSPHORUS  EXCRETION  BY  SOME  ZOO- 
BENTHOS  IN  A  EUTROPHIC  FRESHWATER 
LAKE  AND  ITS  TEMPERATURE  DEPENDEN- 
CY, 

Niigata  Univ.  (Japan).  Faculty  of  Education. 

H.  Fukuhara,  and  K.  Yasuda. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  46, 

No.  4,  p  287-296,  October  1985.  7  fig,  2  tab,  39  ref. 

Ministry  of  Education,  Science,  and  Culture  of 

Japan  Grant-in-Aid  57030044. 

Descriptors:  'Phosphorus,  'Limnology,  'Benthic 
fauna,  'Eutrophic  lakes,  'Water  temperature, 
Midges,  Phosphates,  Zooplankton,  Excretion. 

The  phosphorus  excretion  rate  and  its  temperature 
dependency  were  investigated  experimentally  in 
four  dominant  species  of  zoobenthos  in  eutrophic 
freshwater  lakes  in  Japan.  The  rates  for  the  fourth 
instar  larvae  of  Chironomus  plumosus,  Tokuna- 
gayusurika  akamusi  and  Chaoborus  flavicans  and 
for  Limnodrilus  spp.  were  0.0144,  0.073,  0.582,  and 
0.049  micrograms  P/mg  dry  weight/d,  respective- 
ly, at  15  C.  The  Q  sub  10  values  of  the  excretion 
rate  for  Chironomus  plumosus,  Chaoborus  flavi- 
cans and  Limnodrilus  spp.  were  2.19,  1.66  and  2.00, 
below  30  C,  respectively.  The  larvae  of  T.  akamusi 
showed  the  lowest  Q  sub  10  value  of  1.20  below  15 
C.  Inorganic  phosphorus  accounted  for  >  55%  of 
the  excreted  total  phosphorus  for  C.  plumosus  and 
85%  for  Limnodrilus  spp.  The  contribution  of 
phosphate  excretion  by  zoobenthos  to  the  phos- 
phate release  from  lake  sediment  was  discussed. 
(Author's  abstract) 
W89-09806 


EARLY  DIAGENESIS  OF  ORGANIC  MATTER 
IN  WATER  OF  LAKE  HARUNA  (D:  FLUX  OF 
ORGANIC  MATTER  TO  THE  BOTTOM  BY 
DETERMINATION  OF  CARBON  AND  NITRO- 
GEN OF  SEDIMENT  TRAP  SAMPLE,  PARTIC- 
ULATES AND  SEDIMENTS  (IN  JAPANESE), 
Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of 
Chemistry. 

K.  Ogura,  M.  Ochiai,  K.  Kawamura,  K. 
Fukushima,  and  M.  Shioya. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  46, 
No.  4,  p  297-302,  October  1985.  2  fig,  3  tab,  8  ref. 
English  summary. 

Descriptors:  'Diagenesis,  'Particulate  matter, 
•Limnology,  'Japan,  'Organic  matter,  'Lake  sedi- 
ments, 'Lake  Haruna,  'Carbon,  'Nitrogen,  Sedi- 
ment sampler,  Particulates,  Settling  velocity. 

Sediment  traps  were  deployed  in  Lake  Haruna  for 
25  days  to  investigate  the  early  diagenesis  of  or- 
ganic matter.  Carbon  and  nitrogen  from  the 
trapped  samples  were  compared  with  those  of  par- 
ticulates and  sediments.  Daily  flux  at  the  trap  was: 
particles,  carbon,  nitrogen  and  inorganic  matter  to 
the  trap  was  3.5  g/sq  m/d,  0.37  g/sq  m/d,  0.050  g/ 
sq  m/d,  and  2.76  g/sq  m/d,  respectively.  The 
percentages  of  retention  of  biogenic  elements  in  4 
m-layer  particulate,  in  which  biogenic  elements 
were  most  abundant  were:  carbon  in  sediment  trap 
samples,  19%;  carbon  in  fresh  sediment,  18%;  and 
carbon  in  sediment,  17%;  nitrogen  in  sediment  trap 
samples,  15%;  nitrogen  in  fresh  sediment,  12%; 
and  nitrogen  in  sediment,  9%.  Thus,  the  trap 
sample  seems  to  have  been  subject  to  sufficient 
biodegradation  during  deployment.  Particulate 
standing  masses  above  12  m  layer  were:  38.6  g/sq 
m  in  total  weight,  10.7  g/sq  m  in  carbon,  1.83  g/sq 
m  in  nitrogen,  and  17.2  g/sq  m  in  inorganic  matter. 
The  mean  percentages  of  the  matter  settling  in  the 
trap  to  the  standing  mass  were  9%/d  for  total 
weight,  3.5%/d  for  carbon,  2.7%/d  for  nitrogen, 
and  16%/d  for  inorganic  matter,  respectively.  The 
average  settling  velocity  of  the  particles  was  1.9 
m/d,  this  was  comparable  to  1.54  +/-0.22  m/d, 
which  is  an  average  settling  velocity  of  particles, 
10-64  micrometers  in  size.  (Author's  abstract) 
W89-09807 


BENTHONIC  AND  PLANKTONIC  MICROBI- 
AL PRODUCTrVITY  IN  RECENT  HYPERSA- 
LINE  ENVIRONMENTS:  A  REVIEW  (PRO- 
DUCnVTTE  MICROBIENNE,  BENTHIQUE  ET 
PLANCTONIQUE,  DANS  LES  MILIEUX  HY- 
PERSALES  ACTUELS:  UNE  REVUE), 
Museum  National  d'Histoire  Naturelle,  Paris 
(France).  Lab.  de  Geologic 
A.  Cornee. 

Memoires  du  Museum  National  D'Histoire  Natur- 
elle, Sciences  de  la  Terre  MMNCAH,  Vol.  55,  p 
19-41,  1988.  10  fig,  1  tab,  71  ref.  English  summary. 

Descriptors:  'Reviews,  'Microorganisms,  *Eva- 
porites,  'Paleolimnology,  'Limnology,  'Produc- 
tivity, 'Plankton,  'Benthos,  'Saline  lakes,  Organic 
matter,  Benthic  environment,  Bacteria,  Salinity, 
Oxygen,  Hydrogen  ion  concentration,  Light  inten- 
sity, Lake  sediments,  Lake  stratification,  Chemical 
reactions. 

The  association  between  organic-rich  layers  and 
some  evaporites  has  often  been  reported  in  ancient 
deposits.  Though  these  environments  have  been 
long  considered  as  inimical  to  life,  it  has  been 
proven  that  they  can  produce  significant  organic 
matter  quantities  from  microorganisms  which 
thrive  in  these  settings:  bacteria,  benthic  and  plank- 
tonic  cyanobacteria,  and  a  few  species  of  unicellu- 
lar algae.  The  great  development  of  microorga- 
nisms is  enhanced  by  a  high  nutrient  supply,  and 
the  lack  of  competition  with  more  complex  orga- 
nisms (plants,  grazers  and  burrowing  animals,  etc.) 
excluded  by  such  a  hostile  environment  (high  salt 
concentration,  high  light  intensity,  high  tempera- 
ture, low  02  content,  H2S  occurrence).  The  com- 
position and  distribution  of  different  microbial  as- 
semblages are  described  both  for  benthic  and 
planktonic  populations  according  to  bottom  micro- 
topography,  salinity,  and  02  content  of  brines. 
Different  assemblages  can  be  distinguished  by:  (1) 
microbials  mats  (until  130%  or  150%),  and  (2) 
populations   associated   with   gypsum   crusts  and 


those  of  the  halitic  zone.  One  of  the  most  notewor- 
thy features  of  benthic  formations  is  a  double  strat- 
ification-one biological  layer  controlled  by  gradi- 
ents of  light  intensity,  pH,  and  02  content,  result- 
ing in  a  succession  of  distinct  layers  of  cyanobac- 
teria and  bacteria;  and  a  sedimentary  stratification 
due  to  the  alteration  of  organic  growth  phases  and 
detritical  input  or  chemical  precipitation  phases.  In 
the  Great  Salt  Lake,  hyperhalophilic  bacteria  rep- 
resent a  biomass  equal  to  300  g/cu  m,  while  Duna- 
liella  are  present  at  just  24  g/cu  m.  In  the  Solar 
Lake,  in  lower  water  bodies  (metalimnion  and 
mainly  hypolimnion)  productivity  levels  as  great  as 
5,  280  g  C/sq  m/day  have  been  measured.  Modern 
hypersaline  environments  show  favorable  condi- 
tions to  organic  matter  production  and  to  its  pres- 
ervation while  simultaneously  the  object  of  severe 
decomposition  processes.  (Lantz-PTT) 
W89-09809 


ECOLOGICAL  PROFILE  OF  THE  SHOALS, 
CHONDROSTOMA  NASUS  (OSTEICHTHYES, 
CYPRINIDAE)  IN  THE  FRENCH  UPPER 
RHONE:  STRUCTURE  OF  HABITAT  BY 
SEASON  AND  LOCATION  (PROFIT  ECOLO- 
GIQUE  DU  HOTU,  CHONDROSTOMA  NASUS 
(OSTEICHTYEN,  CYPRINIDE)  DANS  LE 
HAUT-RHONE  FRANCAIS:  STRUCTURE 
D'HABITAT  PONCTUEL  ET  STATIONNEL), 
Lyon-1  Univ.,  Villeurbanne  (France).  Dept.  de 
Biologie  Animale  et  Ecologie. 
A.  Nelva. 

Acta  Oecologica,  Oecological  Applications 
AOSADN,  Vol.  9,  No.  3,  p  275-296,  1988.  8  fig,  4 
tab,  1 1  ref.  English  summary. 

Descriptors:  'Fish,  'Lotic  environment,  'Stream 
biota,  'Dam  effects,  'Ecosystems,  'Shoals, 
•Rhone  River,  *France,  Biological  studies,  Popu- 
lation density,  Channels,  Distribution  patterns,  Bio- 
logical samples. 

The  ecological  profile  of  Chondrostoma  nasus,  the 
Nase,  was  analyzed  using  data  from  a  sampling  of 
the  populations  in  the  French  Upper  Rhone.  These 
data  belong  to  a  data  base  which  was  developed  by 
the  spot  sampling  method.  The  spatio-temporal 
strata  of  the  samples  studied  were  defined  before- 
hand as  objectively  as  possible.  The  results  present- 
ed here  concern  the  size/space/time  relationships 
on  the  spot  (microdistribution)  vs.  that  at  the  sam- 
pling stations  (mesodistribution).  On  the  spot  anal- 
ysis shows  a  steady  movement  within  the  shoals 
from  one  kind  of  habitat  to  another,  as  demonstrat- 
ed by  a  shift  from  one  modality  to  another  in 
several  variables  of  the  habitat.  This  clearly  indi- 
cates a  tendency  towards  'channelization'  of  indi- 
viduals as  they  grow  and  spread  out  into  wider 
spaces  through  a  series  of  successive  stages.  At  the 
sampling  stations,  in  the  parts  of  the  river  which 
have  not  undergone  human  interference  recently, 
the  individuals  only  occupy  the  different  units  of 
the  station  habitat  typology  as  they  grow,  with 
movements  of  shoals  between  the  channel.  In  the 
stretches  that  have  been  short-circuited  by  man- 
agement installations,  the  reduction  of  discharge 
seems  to  clearly  increase  the  diversity  of  the  habi- 
tats corresponding  to  the  three  types  of  shoals, 
leading  to  an  increase  in  numbers  and  biomass  of 
the  species.  (Author's  abstract) 
W89-09810 


PROLONGED  CHANGES  IN  THE  COMPOSI- 
TION AND  EXTENSION  OF  POLYCHAETA  IN 
THE  NORTH-WEST  BLACK  SEA  (MNOGO- 
LETNIE  IZMENENTYA  SOSTAVA  I  RASPROS- 
TRANENIYA  MNOGOSECHITNYLSH  CHER- 
VEI  SEVERO-ZAPADNOI  CHASTI  CHER- 
NOGO  MORYA), 

Institute  of  Biology  of  the  Southern  Seas,  Sevasto- 
pol (USSR). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-09811 


SIGNIFICANCE  OF  CHLOROPHYLL  INDICES 
(INFORMATSIONNOE  ZNACHENIE  KHLOR- 
OFILLNOGO  POKAZATDIYA), 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
gii- 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 


For  primary  bibliographic  entry  see  Field  7B. 
W89-09813 


WATER  CIRCULATION  IN  THE  SASYK  RES- 
ERVOIR (TSOCKULYATSIYA  VOD  V  SASYS- 
KOM  VODOKHRANILISHCHE), 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

V.  M.  Tmchenko,  A.  S.  Litvinov,  M.  P.  Kolesnik, 

and  S.  A.  Podubbnyi. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  24, 

No.  4,  p  67-73,  1988.  6  fig,  5  ref.  English  summary. 

Descriptors:  •Reservoirs,  'Water  circulation,  •Hy- 
draulic models,  Shallow  water,  Black  Sea,  Flow 
profiles,  Sasyk  Reservoir,  Interbasin  transfers. 

A  model  of  complete  flows  is  used  to  analyze  data 
on  water  circulation  in  the  Sasyk  Reservoir,  a 
typical  shallow  water  body  of  the  North-Western 
Black  Sea  area.  Changes  in  circulation  with  inclu- 
sion of  the  water  body  into  the  system  of  interbasin 
diversion  of  part  of  the  Danube  flow,  are  consid- 
ered. (Author's  abstract) 
W89-09815 


FACTORS  IN  THE  BALANCE  OF  BIOGENIC 
SUBSTANCES  IN  RESERVOIRS  (ELEMENTY 
BALANSA  BIOGENNYKH  VESHCHESTV  V. 
VODOKHRANILISHCHAKH), 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

A.  I.  Denisova,  and  A.  K.  Ryabov. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  24, 

No.  4,  p  73-79,  1988.  4  fig,  2  tab,  3  ref.  English 

summary. 

Descriptors:  *Reservoirs,  *Limnology,  *Dneiper 
River,  Organic  matter,  Lakes. 

Balance  characteristics  of  biogenic  and  organic 
substances  in  the  cascades  of  the  Dnieper  reser- 
voirs are  presented.  The  data  permit  judgements  to 
be  made  on  the  direction  of  infra-reservoir  process- 
es occurring  in  the  reservoirs  during  the  first  years 
of  their  existence  (1961-1966),  and  again  in  1982. 
(Author's  abstract) 
W89-09816 


INDICES  OF  PRIMARY  PRODUCTIVITY  IN 

FERTILIZED      VERSUS      NON-FERTILIZED 

LAKES   IN  THE   VOLOGDA   REGION   (PER- 

VICHNAYA  PRODUKTSIYA  I  DRUGIE  BIO- 

PRODUKTSIONINYE     POKAZATELI      UDO- 

BRENNYKH     I     NEYDOBRENNYKH     OZER 

LOSKO-AZATSKOI  GRUPPY), 

Ecological    Institute   of  the   Volga    Basin,    A.K. 

Nauk,  Togliatti,  Russia. 

L.  N.  Orekhova. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  24, 

No.  4,  p  95-101,  1988.  1  fig,  2  tab,  17  ref.  English 

summary. 

Descriptors:  *Lake  fisheries,  •Fertilization,  •Pri- 
mary productivity,  *Ecosystems,  Water  pollution 
effects,  Volga  River,  Fertilizers,  Plankton,  Bio- 
mass,  Fish  populations,  Chlorophyll  a. 

Nine  northern  lakes  in  the  Vologda  region  with 
areas  from  3  to  258  ha  and  maximal  depths  of  4  to 
13  m,  were  studied  for  seven  years.  Fertilizers 
were  applied  to  four  lakes  according  to  the  stand- 
ards of  the  State  Research  Institute  of  the  Lake- 
Fishing  Industry.  The  gross  primary  output  of  the 
non-fertilized  lakes  did  not  exceed  3  kcal/sq  m/d 
and  for  500  kcal/sq  m/season.  Fertilization  caused 
a  two-fold  increase  of  daily  plankton  production 
and  a  two-to  six-fold  increase  of  seasonal  plankton 
production  in  different  lakes.  An  increase  in  pri- 
mary productivity  was  accompanied  by:  the  degra- 
dation of  oxygen  conditions  of  lake  hypolimnions; 
increases  in  oxidability;  and  an  intensification  of 
organic  matter  destruction.  Chlorophyll  a  concen- 
trations before  fertilization  did  not  exceed  10  mi- 
crograms/L  (ug/L),  while  after  fertilizing  it  rose 
to  40  ug/L.  Chlorophyll  a  percentages  in  the  phy- 
toplankton  biomass,  and  the  daily  quantity  of  as- 
similated chlorophyll,  increased  as  well.  Such  fish- 
ery measures  as  macrophyte  population  declines, 
and  regular  fishing  for  several  years  also  resulted 


in  an  increase  of  the  lakes'  primary  productivity. 

(Author's  abstract) 

W89-09817 


BACTERIAL  DECOMPOSITION  OF  LEAVES 
FROM  SELECTED  WOODY  PLANT  SPECIES 
IN  AN  IRRIGATION  CANAL  IN  EAST-SLO- 
VAKIAN  LOWLANDS  (BAKTERIALNY  ROZK- 
LAD  LISTOVEHO  OPADU  VYBRANYCH 
DRUHOV  DREVIN  V  HYDROMELIORAC- 
NOM  KANALI  NA  VYCHODOSLOVENSKEJ 
NIZINE), 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). 
P.  Ferianc. 

Biologia  (Bratislava)  BLOAAO  Vol.  43,  No  7,  p 
623-636,  1988.  4  fig,  5  tab,  17  ref.  English  summa- 
ry. 

Descriptors:  *Biodegradation,  *Decomposition, 
•Leaves,  •  Irrigation  canals,  Organic  matter, 
Poplar  trees,  Oak  trees,  Alder  trees,  Willow  trees, 
Heterotrophic  bacteria,  Anaerobic  digestion. 

After  a  year  in  the  canal  under  anaerobic  condi- 
tions, the  loss  of  organic  matter  was  62.6%  for 
poplar  (Populus  nigra),  46.9%  from  alder  (Alnus 
glutinosa),  30.7%  from  oak  (Quercus  robur)  and 
33.7%  from  willow  (Salix  alba)  leaves.  Deteriora- 
tion of  leaves  from  all  these  plant  species  was 
accompanied  by  an  increase  in  the  number  of  colo- 
nies of  heterotrophic  bacteria  under  study  as  well 
as  by  changes  in  the  pattern  of  morphological 
forms  of  bacteria.  The  dynamics  of  the  bacteria 
were  estimated  based  on  the  contents  of  easily 
mineralizing  organic  substances  in  individual  leaf 
species.  The  deterioration  rate  and  bacteria  plate 
counts  were  not  affected  by  either  temperature  or 
pH.  (Lantz-PTT) 
W89-09818 


PRELIMINARY  LIMNOLOGICAL  CHARAC- 
TERIZATION OF  32  LAGOONS  IN  GUATA- 
MELA  (CARACTERIZACION  LIMNOLOGICA 
PRELIMINAR  DE  32  LAGUNAS  DE  GUATE- 
MALA), 

Centro  Agronomico  Tropical  de  Investigacion  y 
Ensenanza,  Guatemala  City.  Proyecto  Regional  de 
Manejo  de  Cuencas. 
M.  B.  Diaz. 

Revista  de  Biologia  Tropical  RBTCAP,  Vol.  36, 
No.  1,  p  115-122,  1988.  4  fig,  3  tab,  16  ref.  English 
summary. 

Descriptors:  *Lagoons,  'Limnology,  'Guatemala, 
Classification,  Aquaculture,  Statistical  analysis, 
Climate,  Geology,  Monitoring,  Water  quality. 

A  preliminary  classification  of  32  lagoons  in  Gua- 
temala, according  to  physical  and  chemical  water 
characteristics  (cluster  analysis),  is  provided.  The 
water  chemistry  showed  great  differences  which 
were  apparently  independent  of  climate,  elevation, 
geology,  origin,  soil  and  man's  actions.  Statistical 
analysis  defined  groups  of  lagoons  that  are  to  be 
continuously  monitored  for  further  classification 
and  potential  aquaculture.  (Author's  abstract) 
W89-09819 


LIMNOLOGY  OF  LAKE  PETEN  ITZA,  GUATE- 
MALA (LIMNOLOGIA  DEL  LAGO  PETEN 
ITZA,  GUATEMALA), 

Centro  Agronomico  Tropical  de  Investigacion  y 

Ensenanza,  Guatemala  City.  Proyecto  Regional  de 

Manejo  de  Cuencas. 

M.  B.  Diaz. 

Revista  de  Biologia  Tropical  RBTCAP,  No.  36, 

Vol.  1,  p  123-127,  1988.  2  tab,  3  fig,  4  ref.  English 

summary. 

Descriptors:  'Flooding,  *Limnology,  'Lake  Peten 
Itza,  'Guatemala,  Water  chemistry,  Lake  stratifi- 
cation, Calcium,  Sulfates,  Algae,  Water  quality, 
Groundwater  barriers. 

Since  1978,  flooding  caused  by  increasing  of  Lake 
Peten  Itza  water  level,  has  been  a  serious  problem. 
The  lake  is  a  warm  monomictic  type  with  a  ther- 
mocline  at  about  20  m,  and  a  maximum  depth  of  60 
m.  This  stratification  lasts  from  February  to  No- 


vember. Chemical  characteristics  of  the  water 
from  1969  to  1985  were  the  subject  of  a  prelimi- 
nary investigation,  which  indicated  that:  (a)  calci- 
um doubled  since  1975;  and  (2)  other  ions  have 
remained  constant.  The  increase  in  calcium  was 
probably  related  to  the  plugging  of  the  groundwat- 
er outflow,  causing  the  increase  in  water  level. 
Sulfate  was  the  main  anion.  Lyngbya  and  Micro- 
cystis were  the  dominant  algae  in  both  1969  and 
1983.  (Author's  abstract) 
W89-09820 


C02  STORAGE  AND  ALKALINITY  TRENDS 
IN  LAKES, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2K 
W89-09822 


BENTHIC  NUTRIENT  REMINERALIZATION 
AND  OXYGEN  CONSUMPTION  IN  THE 
COASTAL  AREA  OF  HIROSHIMA  BAY, 

Hiroshima  Prefectural  Research  Center  for  Envi- 
ronmental Science  (Japan). 
For  primary  bibliographic  entry  see  Field  2L. 
W89-09831 


CIRCULATION  OF  PEDOGENIC  AND  AQUA- 
GENIC  ORGANIC  MATTER  IN  AN  EUTRO- 
PHIC  LAKE, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 

Analytical  and  Applied  Chemistry. 

J.  Zumstein,  and  J.  Buffle. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  229- 

239,  1989.  11  fig,  1  tab,  60  ref. 

Descriptors:  'Limnology,  'Cycling  nutrients, 
'Lakes,  'Eutrophic  lakes,  'Switzerland,  'Organic 
carbon,  Field  tests,  Soil  organic  matter,  Aquagenic 
organic  matter,  Lake  Bret,  Runoff,  Suspended 
solids,  Sedimentation. 

Measurements  of  total  and  dissolved  organic 
carbon  (respectively  TOC  and  DOC),  absorbance 
(A)  and  fluorescence  (F)  were  used  to  characterize 
natural  pedogenic  (soil  derived)  and  aquagenic 
(produced  in  lake)  organic  matter  (NOM)  in  Lake 
Bret,  Switzerland.  Profiles  were  established  and 
settling  matter  was  collected  in  the  center  of  the 
lake  every  2-4  weeks  from  March  to  November 
1981.  In  addition,  water  samples  were  collected  at 
1-2  week  intervals  at  the  lake  inlet  and  outlet,  in 
order  to  compute  and  compare  the  mass  balances 
of  pedogenic  and  aquagenic  NOM.  The  results 
showed  that  NOM  in  lake  water  consisted  mostly 
of  pedogenic  refractory  matter  (PROM),  which 
originates  from  the  leaching  of  soils  and  is  brought 
into  the  lake  by  its  effluent  and  runoff.  The  vari- 
ations in  DOC,  A  and  F  in  the  river  water  indicate 
that  leaching  of  PROM  is  strongly  related  to  the 
amount  of  rainfall  received  by  the  watersheds  the 
days  preceding  sampling.  The  NOM  mass  balances 
reveal  that  quasi  totality  of  the  aquagenic  organic 
matter  (AOM)  not  mineralized  in  the  water 
column  is  lost  by  sedimentation,  whereas  about 
75%  of  PROM  is  eliminated  at  the  outflow  and 
does  not  sediment.  Chemical  analyses  of  settling 
matter  suggested  that  the  sedimenting  NOM  are 
mainly  bound  to  clays  and  to  Fe(III)  hydroxides 
but  very  little  to  calcite,  the  precipitation  of  which 
probably  only  causes  a  dilution  of  other  sediment- 
ing particles.  (Author's  abstract) 
W89-09832 


COMPARISON  OF  FD/E  NORTHERN  VIRGIN- 
IA WATERSHEDS  IN  CONTRASTING  LAND 
USE  PATTERNS, 

East   Carolina   Univ.,    Greenville,    NC.   Dept.   of 

Political  Science. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-09856 


HYDROBIOLOGICAL  STUDIES  OF  SURFACE 
WATERS  IN  ANTWERP:  2.  THE  WATER  OF 
THE  MOAT  OF  FORT  MERKSEM  (HYDRO- 
BIOLOGISCH  ONDERZOEK  VAN  OPPERV- 
LAKTEWATERS    IN    ANTWERPEN:    2.    HET 


WATER  CYCLE— Field  2 
Lakes— Group  2H 


VESTTNGWATER  VAN  HET  FORT  VAN 
MERKSEM), 

Rijksuniversitair    Centrum    te    Antwerpen    (Bel- 
gium). Laboratorium  voor  Algemene  Biology 
W.  H.  DeSmet,  A.  Das,  E.  A.  VanRompu,  and  J. 
A.  DeGreef.  ,  ■  ,„, 

Natuurwetenschappelijk  Tijdschnft,  No.  69,  p  156- 
213,  February  23,  1989.  26  fig,  81  ref,  append. 
English  summary. 

Descriptors:  'Belgium,  'Surface  water,  'Hydro- 
biology,  Physical  properties,  Chemical  properties, 
Plankton,  Moats,  Seasonal  variation,  Cyanophyta, 
Chlorophyta,  Dissolved  oxygen,  Eutrophication, 
Anabaena,  Copepods  rotifers. 

From  March  1985  till  March  1986,  physico-chemi- 
cal analyses,  as  well  as  qualitative  and  quantitative 
plankton  studies,  were  performed  on  the  surface 
water  of  Fort  Merksem  (Antwerp,  Belgium).  The 
water  was  slightly  alkaline  and  well-buffered,  beta- 
meso-ionic  and  medium  hard.  Concentration  of 
chloride-ions,  sulfates,  ammonia  nitrogen,  nitrite, 
nitrate  and  dissolved  orthophosphate  were  low  as 
well  as  the  values  for  biochemical  and  chemical 
oxygen  demand.  The  dissolved  oxygen  showed 
seasonal  fluctuations,  as  determined  by  a  develop- 
ment of  blue-green  algae.  Important  oxygen  defi- 
cits occurred  from  October  till  December.  The 
plankton  showed  a  pronounced  periodicity  with 
numerous  successions  of  groups  and  species.  The 
phytoplankton  was  numerically  dominated  by  the 
Bacillariophyta,  Chlorophyta  and  Cyanobactena. 
Anabaena  flos-aquae  developed  to  considerable 
numbers  in  August.  The  zooplankton  was  charac- 
terized by  high  numbers  of  Rotifera  and  Cope- 
poda,  and  to  a  lesser  extent  by  the  Cladocera.  On 
the  basis  of  the  chemical  analyses  and  plankton 
composition,  the  water  might  be  characterized  as 
weakly  to  moderately  eutrophic.  As  for  limnosa- 
probity,  the  water  was  mesosaprobic.  (Author's 
abstract) 
W89-09874 

BANK  RECESSION  PROCESSES,  RATES,  AND 
PREDICTION,  LAKE  SAKAKAWEA,  NORTH 
DAKOTA,  U.S.A., 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09909 

BIOGENIC  SILICA  AS  AN  ESTIMATE  OF  SI- 
LICEOUS MICROFOSSIL  ABUNDANCE  IN 
GREAT  LAKES  SEDIMENTS, 

Michigan  Univ.,   Ann   Arbor.   Great   Lakes   Re- 
search Div. 
D.  J.  Conley. 

Biogeochemistry  BIOGEP,  Vol.  6,  No.  3,  p  161- 
179,  1988.  8  fig,  4  tab,  44  ref. 

Descriptors:  'Limnology,  'Paleolimnology,  'Dia- 
toms, 'Silica,  'Sediments,  'Lake  sediments,  'Fos- 
sils, 'Great  Lakes,  Decomposing  organic  matter, 
Organic  matter,  Diatoms,  Biogenic  silica. 


Biogenic  silica  concentration  (BSi)  in  sediment 
cores  from  the  Great  Lakes  was  evaluated  as  an 
estimate  of  siliceous  microfossil  abundance.  A  sig- 
nificant linear  relationship  was  found  between 
measured  BSi  and  diatom  valve  abundance  for 
sediment  cores  from  the  Bay  of  Quinte,  Lake  On- 
tario, Lake  Michigan  and  Lake  Superior  and  be- 
tween measured  BSi  and  diatom  biovolume  for 
Lake  Erie,  Lake  Michigan,  and  Lake  Superior  but 
not  for  Lake  Ontario.  Diatom  silica  predicted  from 
diatom  species  abundance  and  an  estimated  silica 
content  per  cell  in  the  Lake  Erie  cores  accounted 
for  117%  and  103%  of  measured  BSi,  respectively. 
By  contrast,  predicted  diatom  silica  could  only 
account  for  28%  of  measured  BSi  in  the  Lake 
Michigan  core  and  only  25%  in  the  Lake  Superior 
core.  A  few  large  diatoms  with  a  large  silica  con- 
tent per  cell  comprised  a  major  portion  of  predict- 
ed diatom  silica  in  all  cores.  The  discrepancy  be- 
tween chemically  measured  BSi  and  the  silica  pre- 
dicted from  diatoms  in  the  Lake  Michigan  and 
Lake  Superior  cores  was  partially  due  to  the  inabil- 
ity of  the  regression  model,  used  to  estimate 
diatom  silica  content,  to  account  for  different  de- 
grees of  silicification  in  the  diatom  assemblages 


from  the  more  dissolved  silica  rich  Lake  Michigan 
and  Lake  Superior.  (Author's  abstract) 
W89-09942 

SUMMER  TOTAL  PHOSPHORUS  IN  LAKES: 
A  MAP  OF  MINNESOTA,  WISCONSIN,  AND 
MICHIGAN,  USA, 

Corvallis  Environmental  Research  Lab.,  UK. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-0996O 

SURVIVAL  AND  DETECTION  OF  BACTERIA 
IN  AN  AQUATIC  ENVIRONMENT, 

Nevada  Univ.,   Las  Vegas.   Dept.   of  Biological 

Sciences. 

P.  S.  Amy,  and  H.  D.  Hiatt. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  4,  p  788-793,  April  1989.  7 

fig,  17  ref.  EPA  Agreement  CR  812189-02. 

Descriptors:  'Bioindicators,  'Bacterial  analysis, 
'Aquatic  bacteria,  'Escherichia  coli,  DNA,  Lake 
Meade,  Nevada. 

A  genetically  engineered  plasmid,  pPSA131,  was 
used  as  a  DNA  probe  to  detect  homologous  DNA 
in  Escherichia  coli  HB101(pPSA131)  after  it  was 
mixed   with   aquatic   microorganisms   from   Lake 
Mead,  Nevada,  water  samples.  An  isolate  from  the 
pLAFRl   chromosomal   library   of  Pseudomonas 
syringae  Cit  7  was  used  to  detect  parent  P.  synn- 
gae  Cit  7  that  had  been  mixed  with  Lake  Mead 
water.   E.   coli(pPSA131)  was  kept  in  variously 
treated  samples  of  lake  water  or  buffer,  and  its 
survival  was  measured  by  viable  cell  counting  on 
modified  Luria-Bertani  (LB)  agar.  Full  strength 
LB  agar  proved  better  than  0.1   x  LB  agar  at 
recovering  E.  coli(pPSA131)  after  survival  in  low- 
nutrient        environments.        Survival        of       E. 
coli(pPSA131)   remained    high   in   filtered   (0.22- 
micron  pore  size)  lake  water  and  salts  buffer  on 
both   selective   and   nonselective   agars   but   was 
lower  in  untreated  lake  water  or  lake  water  filtered 
with  a  0.8-micron  pore  size  membrane.  Total  re- 
coverable colonies  grown  on  LB  agar  were  higher 
when  lake  water  was  filter  treated   (0.8-micron 
pore  size)  than  when  lake  water  was  untreated. 
Microorganisms  recovered  from  lake  water  alone 
grew  rapidly  on  nonselective  media,  probably  be- 
cause of  the  'bottle  effect.'  After  being  mixed  with 
Lake  Mead  water,  E.  coli(pPSA131)  and  P.  syrin- 
gae were  detected  by  colony  blotting  with  non- 
radioactive^      labeled       DNA       probes.       E. 
coli(pPSA131)    were    recovered    at    three    times 
during  48  h  from  variously  treated  samples  of  lake 
water  and  from  a  mixture  with  Lake  Mead  water 
organisms.  Colonies  were  supported  on  either  non- 
selective or  selective  agar  for  comparison.  Target 
cells  were  best  detected  when  a  combination  of 
selection  and  DNA  probing  was  used  and  when 
there  was  no  competition  with  native  lake  micro- 
organisms. Only  four  colonies  from  Lake  Mead 
were  recovered  on  selective  agar;   when  DNA 
probed,  these  colonies  proved  to  be  negative  for 
the  target  sequence.  (Author's  abstract) 
W89-09964 


LIGNIN  DEGRADATION  AND  HUMUS  FOR- 
MATION IN  ALLUVIAL  SOILS  AND  SEDI- 
MENTS, 

Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
E.  Fustec,  E.  Chauvet,  and  G.  Gas. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  4,  p  922-926,  April  1989.  6 
tab,  32  ref. 

Descriptors:  'Lignin,  'Humic  acids,  'Fulvic  acids, 
•Decomposing  organic  matter,  'Biodegradation, 
•Alluvial  soils,  'Rivers,  'Ponds,  Clay,  Nutrients, 
Garonne  River,  France,  Lignocellulose. 

The  contribution  of  lignin  to  the  formation  of 
humic  compounds  was  examined  in  different  envi- 
ronments of  the  terrestrial-aquatic  interface  in  the 
Garonne  River  valley  in  southwestern  France.  Al- 
luvial soils  and  submerged  or  nonsubmerged  river 
and  pond  sediments  containing  alder,  poplar,  or 
willow  (C14-lignin)lignocelluloses  were  incubated. 


After  a  49-day  incubation  period,  10-15%  of  la- 
beled lignins  in  alluvial  soils  was  recovered  as 
evolved   C14-C02.    In   nonsubmerged   sediments, 
10%  of  the  applied  activity  was  released  as  C14- 
C02,  and  in  submerged  sediments,  only  5%  was 
released  after  60  days  of  incubation.  In  the  differ- 
ent alluvial  soils  and  sediments,  the  bulk  of  residual 
activity  (70-85%)  remained  in  the  two  coarsest- 
grain  fractions  (2,000  to  100  and   100  to  50  mi- 
crons). Only  2-6%  of  the  residual  activity  of  these 
two  coarse  fractions  was  recovered  as  humic  and 
fulvic   acids,   except   in   the  case  of  alder  (CI  4- 
lignin)lignocellulose,  which  had  decomposed  in  a 
soil  collected  beneath  alders.  In  this  one  55%  of 
the  residual  activity  was  extracted  as  humic  sub- 
stances   from    the    2,000-to-100-micron    fraction. 
Humic  and  fulvic  acids  represented  from  6-50%  of 
the  residual  activity  in  the  finest-grain  fractions  (50 
to  20  and  20  to  0  microns).  The  highest  percent- 
ages were  obtained  in  soil  collected  beneath  alders 
and  in  submerged  pond  sediment.  The  contribution 
of  different  groups  of  microorganisms,  as  well  as 
nutrients  and  clay  content,  may  influence  humic 
substance  formation  in  such  environments.  Physi- 
cal stability  may  also  be  an  important  factor  for 
complex  microbial  activity  involved  in  this  proc- 
ess. (Author's  abstract) 
W89-09968 


PHOSPHORUS  CYCLING  IN  ARCTIC  LAKE 
SEDIMENTS:  ADSORPTION  AND  AUTHI- 
GENIC  MINERALS, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 
J.  C.  Cornwell. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  109, 
No  2  p  161-179,  April  1987.  6  fig,  6  tab,  40  ref. 
NSF  grant  DPP77-23475. 

Descriptors:  'Cycling  nutrients,  'Limnology,  'Cy- 
cling nutrients,  'Lake  sediments,  'Interstitial 
water,  'Arctic,  'Phosphorus,  'Iron,  Mineral, 
Oxides,  Adsorption,  Vivianite. 

The  distribution  of  phosphorus  in  sediment  and 
pore  water  was  examined  in  an  Arctic  lake  in 
which  post-depositional  migration  of  Mn  and  Fe 
results  in  metal  oxide-enriched  sediment  zones.  P 
concentrations  within  the  sediment  correlated  with 
Fe  concentrations,  and  the  adsorption  of  inorganic 
P  by  Fe  oxyhydroxides  within  oxic  surficial  sedi- 
ments limits  the  sediment- water  exchange  of  P. 
Porewater  P  concentrations  increase  in  reducing 
sediments  and  a  dissolution-diffusion-precipitation 
mechanism  results  in  P-enriched  sediment  zones. 
The  mineral  vivianite  is  thermodynamically  fa- 
vored within  the  sediment  and  has  been  identified. 
The  roles  of  authigenic  mineral  formation  and  ad- 
sorption in  limiting  pore  water  of  concentrations 
are  discussed.  The  rates  of  P  cycling  within  the 
sediment  are  comparable  to  other  rate  terms  in  a 
whole  lake  P  budget.  (Author's  abstract) 
W89-09973 

HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL):  III.  CONCENTRATIONS  OF  IRON, 
MANGANESE,  NICKEL,  COBALT,  MOLYBDE- 
NUM, ZINC,  CADMIUM,  LEAD  AND  COPPER 
IN  INTERSTITIAL  WATER  AND  SEDIMENT 
DRY  WEIGHTS, 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  G.m.b.H.,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 

T.  Frevert,  and  C.  Sollmann. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109 
No.  2,  p  181-205,  April  1987.  6  fig,  6  tab,  33  ref. 
Deutsche  Forschungsgemeinschaft  project  Fr  596/ 
1-1. 

Descriptors:  'Lake  Kinneret,  'Israel,  'Lake  sedi- 
ments, 'Interstitial  water,  'Geochemistry,  'Heavy 
metals,  'Water  pollution  sources,  'Heavy  metals, 
Iron  Manganese,  Nickel,  Cobalt,  Molybdenum, 
Cadmium,  Lead,  Copper,  Zinc,  Sediment-water 
interfaces. 


Zn,  Cd,  Pb  and  Cu  and  ignition  loss,  Fe,  Mn,  Ni, 
Co,  Mo,  Zn,  Cd,  Pb  and  Cu  concentrations  were 
measured  in  interstitial  waters  and  the  dried  sedi 
ments  of  Lake  Kinneret,  respectively.  In  interstitia 
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water  Zn  and  Pb  join  the  pathway  of  the  Jordan 
River  through  the  lake  with  highest  concentrations 
in  the  northwestern  part  whereas  Cu  and  Cd  reach 
their  highest  concentrations  in  the  southwestern 
and  eastern  parts  of  the  lake  which  may  be  the 
effect  of  thermomineral  spring  waters.  The  same  is 
due  to  the  sediment  dry  weights  where  Fe,  Mn,  Ni, 
Co,  Zn,  Pb  and  Cu  concentrations  are  similar  to 
world-wide  averages  found  in  less  polluted  lakes. 
Cd  and  significant  vertical  stratifications  could  not 
be  detected.  Hallberg's  paleoredox  parameter 
R  =  (Cu  +  Mo)/Zn  applied  to  Lake  Kinneret 
turned  out  to  reflect  the  relative  duration  of  the 
annual  reducing  and  oxidizing  periods  as  referred 
to  by  the  sedimentation  rate  and  by  water  regulat- 
ing or  climatic  events  during  the  last  40  years 
(RP).  Thus,  it  is  suggested  that  RP  is  a  general 
indicator  for  the  long-term  redoxchemical  cycling 
in  monomictic  lakes  performing  regularly  oxic  and 
anoxic  (H2S-bearing)  conditions  at  the  sediment- 
water  interface.  (Author's  abstract) 
W89-09974 


PATTERN  OF  ORGANIC  MATTER  PRODUC- 
TION BY  NATURAL  PHYTOPLANKTON  POP- 
ULATION IN  A  EUTROPHIC  LAKE:  2.  EXTRA- 
CELLULAR PRODUCTS, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 

T.  Hama,  and  N.  Handa. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  2,  p  227-243,  April  1987.  6  fig,  2  tab,  35  ref. 

Descriptors:  'Japan,  *Eutrophic  lakes,  'Phyto- 
plankton,  'Algae,  'Organic  matter,  'Limnology, 
'Organic  compounds,  Photosynthesis,  Polysac- 
charides, Carbohydrates,  Amino  acids,  Proteins, 
Organic  acids,  Gel  filtration,  Ion  exchange,  Lake 
Suwa. 

Diurnal  change  in  the  production  of  dissolved 
organic  matter  through  algal  excretion  was  exam- 
ined in  a  eutrophic  lake,  Lake  Suwa,  Japan.  The 
ratios  of  excretion  to  the  total  (particulate  and 
dissolved)  photosynthetic  production  were  in  the 
range  from  1.4  to  2.2%  when  short-term  incuba- 
tions were  used.  The  ratios  of  excretion  increased 
from  1.5  to  7.8%  in  proportion  to  the  duration  of 
incubation  in  the  daytime,  when  long-term  (3-12  h) 
incubations  were  used.  Molecular  weight  (MW) 
distributions  of  the  extracellular  products  were  es- 
timated by  gel  filtration.  The  results  showed  that 
low  MW  compounds  (<500  dalton)  were  the  main 
component.  The  ratio  of  high  MW  compounds 
accounted  for  a  small  part  of  the  total  excreted 
compounds  in  the  samples  incubated  for  3  h.  How- 
ever, they  showed  an  increase  as  the  duration  of 
incubation  increased.  This  result  indicates  that  spe- 
cific activity  of  high  MW  compounds  was  lower 
than  that  of  low  MW  products.  Thus,  the  excretion 
rate  of  high  MW  compounds  could  be  underesti- 
mated when  the  specific  activity  of  inorganic 
carbon  was  used  for  conversion  from  radioactivity 
to  absolute  carbon  value.  Ion  exchange  resin  was 
also  applied  to  characterize  excreted  organic  com- 
pounds. Polysaccharides  constituted  the  bulk  of 
high  MW  compounds,  whereas  oligopeptides,  free 
amino  acids  and  organic  acids  were  the  main  prod- 
ucts of  low  MW  fractions.  Turnover  rate  of  dis- 
solved organic  matter  through  algal  excretion  was 
calculated  from  the  excretion  rate  and  the  ambient 
concentration  of  each  organic  compound.  The 
rates  ranged  from  0.0013  to  0.03/h  and  high  rates 
were  obtained  for  low  MW  compounds.  (Author's 
abstract) 
W89-09976 


INSECT  EMERGENCE  IN  A  STRETCH  OF 
THE  PO  RIVER  (ITALY), 

Milan  Univ.  (Italy).  Sezione  di  Ecologia. 

B.  Rossaro,  and  R.  Cironi. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    109 

No.  2,  p  245-256,  April  1987.  3  fig,  6  tab,  16  ref. 

Descriptors:  'Po  River,  'Italy,  'Aquatic  insects, 
•Rivers,  Seasonal  variation,  Species  diversity,  Or- 
ganic matter,  Dissolved  oxygen,  Water  tempera- 
ture, Photoperiod. 

Aquatic  insect  emergence  in  three  sampling  sites  of 
the  Po  River  was  examined  for  three  years  near 
Typha  latifolia  banks.  The  species  found  show  a 


seasonal  pattern  of  emergence  that  may  shift  in 
time  and  be  of  different  quantity  according  to 
changes  in  the  river,  high  water  coinciding  with  a 
smaller  number  of  emerging  insects.  Many  species 
are  temperature-and  photoperiod-dependent,  but 
the  variability  in  peak  emergence  in  different  years 
suggests  that  the  species  are  opportunistic.  The 
spectrum  of  bottom  grain-size  and  the  percentage 
of  organic  matter  content  differ  in  the  three  sites. 
Some  species,  such  as  Harnischia  angularis  and 
Polypedilum  acifer,  require  a  moderate  water 
speed  and  are  more  abundant  in  the  first  station, 
which  has  the  highest  water  turnover  and  a  larger 
percentage  of  sand.  Other  species,  such  as  Tanypus 
punctipennis  and  Chironomus  plumosus,  tolerate 
low  dissolved  oxygen  content  and  have  maximum 
density  in  the  second  station,  which  has  the  highest 
organic  matter  content.  The  third  site,  which  has 
intermediate  characteristics  for  water  speed  and 
oxygen  content,  has  a  greater  diversity  of  fauna. 
(Author's  abstract) 
W89-09977 


FACTORS  INFLUENCING  THE  ABUNDANCE 
OF  TRICHOPTERA  IN  HARTLEY  CREEK,  A 
BROWNWATER  STREAM  IN  NORTHEAST- 
ERN ALBERTA,  CANADA, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 
M.  J.  McElhone,  R.  W.  Davies,  and  J.  M.  Culp. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109 
No.  2,  p  279-285,  April  1987.  1  fig,  4  tab,  23  ref. 

Descriptors:  'Aquatic  insects,  'Caddisflies, 
'Streams,  'Species  composition,  Riffles,  Chemical 
properties,  Physical  properties,  Hartley  Creek,  Al- 
berta, Canada. 

The  physical  and  chemical  conditions  in  Hartley 
Creek,  a  northeastern  Alberta  brownwater  stream, 
are  described  for  a  two-year  period  and  related  to 
the  composition  of  the  Trichoptera  species  present. 
In  1976,  when  discharge  was  high,  net-spinners 
(Hydropsyche  species)  were  dominant  in  the  rif- 
fles. In  1977,  when  discharge  was  substantially 
lower,  the  Trichoptera  fauna  in  the  riffles  was 
dominated  by  algal  piercers  (Hydroptilidae  spp.). 
In  both  years  the  pool  communities  were  dominat- 
ed by  Hydroptilidae  spp.  (Author's  abstract) 
W89-09979 


EFFECTS  OF  SEASONAL  AND  HYDROLOGI- 
CAL  INFLUENCES  ON  THE  MACROINVER- 
TEBRATES  OF  THE  RHONE  RIVER,  FRANCE: 
1.  METHODOLOGICAL  ASPECTS, 

M.  Bournaud,  H.  Tachet,  A.  L.  Roux,  and  Y. 

Auda. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  2,  p  287-304,  April  1987.  7  fig,  1  tab,  21  ref. 

Descriptors:  'Succession,  'Rhone  River,  'Rivers, 
•Macroinvertebrates,  Seasonal  variation,  Water 
temperature,  Flooding,  Flow  discharge,  Regres- 
sion analysis,  France. 

A  graphic  method  of  data  analysis  is  used  to  dem- 
onstrate the  influence  of  5  environmental  variables 
on  the  macroinvertebrates  of  the  Upper  Rhone 
River,  France.  Two  seasonable  variables,  one 
strictly  periodic  (day  length)  and  one  less  regular 
(water  temperature)  were  studied.  Hydrologic 
fluctuations,  more  or  less  aperiodic,  are  expressed 
by  a  weekly  mean  discharge  and  two  smoothed 
variations  of  the  mean  discharge,  the  tendency 
discharge  and  the  intermediate  discharge.  Trie 
combined  fluctuations  of  these  variables  and  the 
values  from  62  taxa  were  observed  over  a  4-year 
period  using  artificial  substrates.  The  overall  tem- 
poral succession  of  the  populations  illustrated  by 
correspondence  analysis  of  fauna  is  closely  corre- 
lated with  tendency  discharge  fluctuations,  with 
modulation  by  flooding.  The  primordial  influence 
of  the  hydrological  variables  is  emphasized.  The 
fluctuations  of  these  5  physical  variables  are  exam- 
ined against  those  of  the  62  taxa  by  single-regres- 
sion and  multiple-regression  analysis,  which  leads 
to  the  graphic  superimposition  of  the  observed 
values  to  the  best  predicted  combination  of  the  5 
variables.  From  these  graphs,  the  temporal  succes- 
sion not  accounted  for  in  the  regression  can  be 
observed  and  the  fauna/milieu  relationships  can  be 
classified.  (Author's  abstract) 


W89-09980 


SOLUBLE  HUMIC  SUBSTANCES  FROM  THE 
AFFLUENTS  OF  CHASCOMUS  POND  (AR- 
GENTINA), 

Universidad   Nacional   de   La   Plata   (Argentina). 

Inst,  de  Limnologia. 

V.  H.  Conzonno,  and  A.  F.  Cirelli. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109 

No.  2,  p  305-314,  April  1987.  7  fig,  2  tab,  18  ref. 

Descriptors:  'Ponds,  'Humic  acids,  'Turbidity, 
•Argentina,  Hydrogen  ion  concentration,  Ionic 
strength,  Gel  filtration,  Chascomus  Pond. 

The  presence  of  humic  substances  in  Chascomus 
pond  and  its  affluents  was  investigated.  Trie  influ- 
ence of  pH  and  ionic  strength  on  the  size  of  these 
polymeric  substances  was  analyzed  by  gel  filtra- 
tion. Intermolecular  aggregation  increases  with  in- 
creasing pH  and  can  be  attributed  to  humic  acid- 
metal  association.  On  the  other  hand,  a  decrease  in 
size  was  observed  with  increasing  ionic  strength. 
The  saline  concentration  of  the  sample  has  an 
influence  on  the  chromatographic  behavior  when 
water  is  used  as  eluent.  Chemical  and  biological 
parameters  of  limnological  significance  for  samples 
from  Chascomus  pond  and  its  affluent  Valdez  over 
a  12-month  period  indicated  greater  fluctuations  in 
the  Valdez.  In  contrast,  the  pond  was  more  uni- 
form. Similar  values  were  obtained  for  ionic  com- 
position and  salinity.  However,  a  higher  carbonate 
concentration  was  determined  in  the  pond  in  ac- 
cordance with  its  higher  alkalinity,  evidenced  by 
the  pH  values.  Inorganic  nutrients  were  more 
abundant  in  the  Valdez,  however,  lower  values 
were  obtained  for  dissolved  oxygen,  suspended 
matter,  and  POC.  In  the  pond,  suspended  matter 
caused  a  high  turbidity,  while  in  the  Valdez,  in 
spite  of  the  brownish  color  of  the  water,  it  can  be 
seen  down  to  the  bottom.  Chlorophyll  a,  phaeo- 
phytin,  and  gross  primary  production  are  lower  in 
the  affluent  than  in  the  pond,  as  the  latter  is  more 
eutrophic.  The  most  significant  difference  between 
the  Valdez  and  the  pond  is  the  content  of  soluble 
organic  matter,  responsible  for  the  characteristic 
color  of  the  water  in  the  Valdez.  The  higher  COD 
values  and  absorbances  at  250  and  365  nm,  param- 
eters with  low  standard  deviation  in  comparison 
with  others,  account  for  it.  (Sand-PTT) 
W89-09981 


MACROINVERTEBRATE  COMMUNITY 

STRUCTURE  AND  CHEMISTRY  OF  AN  OR- 
GANICALLY POLLUTED  CREEK  IN  SOUTH- 
EAST QUEENSLAND, 

Department  of  Environment  Conservation  and 
Tourism,  Brisbane  (Australia).  Div.  of  Environ- 
ment. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-09983 


NUTRIENT  AND  GILVIN  LEVELS  IN 
WATERS  OF  COASTAL-PLAIN  WETLANDS  IN 
AN  AGRICULTURAL  AREA  OF  WESTERN 
AUSTRALIA, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
T.  J.  Wrigley,  J.  M.  Chambers,  and  A.  J. 
McComb. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  5,  p  685-694,  1988.  4 
fig,  3  tab,  34  ref. 

Descriptors:  'Wetlands,  'Coastal  plains,  'Nutri- 
ents, 'Phosphorus,  'Gilvin,  'Phytoplankton,  Con- 
ductivity, Light  penetration,  Particulate  matter, 
Productivity,  Australia. 

The  Peel-Harvey  catchment  lies  on  a  sandy  coastal 
plain,  largely  cleared  for  agriculture,  and  drains 
into  a  eutrophic  estuarine  system.  Sixty-eight  wet- 
lands in  the  catchment  had  total  P  concentrations 
of  0.4-7.8  mg/1,  the  high  values  being  attributed  to 
agricultural  activity.  Conductivity  was  150-8770 
microS/cm,  pH  4.1-9.3.  Waters  contained  high 
concentrations  of  gilvin,  up  to  262  g  sub  400/m, 
with  a  mean  E  sub  4/E  sub  6  ratio  of  6.2.  Particu- 
late material  contributed  little  to  light  absorption  at 
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lower  wavelengths  (400-450  mm)  but  governed 
absorbance  at  600-700  nm.  Wetlands  with  the  larg- 
est concentrations  of  gilvin  were  located  in  the 
grey  Bassendean  sands,  leachates  from  which  had 
gilvin  levels  up  to  748  g  sub  440/m.  No  phyto- 
plankton  blooms  were  observed,  and  it  is  suggested 
that  high  gilvin  levels  and  the  consequent  reduc- 
tion in  light  penetration  are  important  in  maintain- 
ing low  phytoplankton  biomass  in  these  lakes.  The 
decomposition  of  littoral  vegetation  and  the  leach- 
ing of  resultant  organic  material  from  the  sandy 
soils  appear  to  be  the  major  sources  of  gilvin. 
(Author's  abstract) 
W89-09984 

VERTICAL  DISTRIBUTION  OF  BENTHIC  IN- 
VERTEBRATES IN  THE  BED  OF  THE  THOM- 
SON RIVER,  VICTORIA, 

Museum  of  Victoria,  Abbotsford  (Australia). 
R.  Marchant. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  6,  p  775-784,  1988.  3 
fig,  23  ref. 

Descriptors:  *Sampling,  *Benthic  fauna,  'Macroin- 
vertebrates,  *Rivers,  *Vertical  distribution,  ♦Popu- 
lation density,  Thomson  River,  Australia,  Cores, 
Bottom  sampling,  Freeze-corer. 

The  vertical  distribution  of  the  benthic  fauna  was 
studied  at  three  sites  on  the  Thomson  River  using  a 
freeze-corer.  Samples  were  taken  over  two  years  in 
early  and  late  summer.  At  each  site  an  average  of 
72-84%  of  the  fauna  was  found  in  the  0-10  cm  zone 
of  the  river  bed,  10-20%  in  the  10-20  cm  zone  and 
6-8%  in  the  20-30  cm  zone;  flooding  at  one  site  was 
followed  by  an  increase  in  the  depth  to  which  the 
fauna  penetrated.  Surface  percentage  abundances 
were  probably  underestimated  because  of  the  in- 
ability of  the  corer  to  sample  surface  rocks  and 
their  fauna  consistently  and  because  the  coring 
operation  disturbs  the  surface  fauna  to  some  extent 
before  it  can  be  frozen.  Nevertheless,  the  results 
indicate  that  in  the  Thompson  River  the  majority 
of  the  fauna  is  within  the  depth  range  (0-10  cm)  of 
a  Surber  sampler.  (Author's  abstract) 
W89-09985 


OPTICAL  PROPERTIES,  NUTRIENTS  AND 
PHYTOPLANKTON  OF  FRESHWATER 
COASTAL  DUNE  LAKES  IN  SOUTH-EAST 
QUEENSLAND, 

University  of  New  England,  Armidale  (Australia). 
Dept.  of  Botany. 
L.  C.  Bowling. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  6,  p  805-815,  1988.  3 
fig,  3  tab,  40  ref. 

Descriptors:  *Lakes,  *Coastal  dune  lakes,  'Phyto- 
plankton,  'Nutrients,  *Limnology,  'Optical  prop- 
erties, Radiation,  Photosynthesis,  Turbidity,  Chlo- 
rophyll a,  Secchi  disks,  Conductivity,  Acidity, 
Australia. 

Gilvin  was  the  main  attenuator  of  photosyntheti- 
cally  available  radiation  (PAR)  in  26  freshwater 
coastal  dune  lakes,  despite  most  being  only  slightly 
humic  (range  0.000-27.866/m,  median  =  1.088/m). 
Most  were  also  non-turbid  (range  0.27-3.00  nephe- 
lometric turbidity  units  (NTU),  median  =  0.77 
NTU)  and  had  low  concentrations  of  chlorophyll  a 
(range  0.212-15.869  microgram/1,  median  =  3.285 
microgram/1).  Accordingly  there  was  only  slight 
to  moderate  attenuation  of  PAR  in  most  lakes,  the 
majority  having  mean  downwelling  vertical  at- 
tenuation coefficients  of  less  than  1 .0/m.  However, 
Secchi  depths  indicate  that  the  lake  waters  were 
more  transparent  during  this  study  than  previously 
reported  in  the  literature.  The  lakes  were  typically 
oligotrophic,  acidic,  and  of  low  conductivity.  Des- 
mids  and  Peridinium  spp.  dominated  the  phyto- 
plankton, although  Dynobryon  cylindricum  and 
various  Chlorococcales  were  also  common.  (Au- 
thor's abstract) 
W89-09986 


ANTIBIOTIC-RESISTANT  MODERATELY  HA- 
LOPHILIC  GRAM-NEGATIVE  MOTILE  RODS 
FROM  HYPERSALINE  WATERS, 


Granada  Univ.   (Spain).   Dept.  of  Microbiology. 
J.  Quevedo-Sarmiento,  A.  Del  Moral,  M.  R. 
Ferrer,  and  A.  Ramos-Cormenzana. 
Chemosphere  CMSHAF,  Vol.  17,  No.  11,  p  2233- 
2242,  1988.  1  fig,  3  tab,  31  ref. 

Descriptors:  *Saline  water,  *Saline  lakes,  *Aquatic 
bacteria,  *Antibiotics,  Vibrio,  Deleya,  Pseudo- 
monas,  Alteromonas. 

The  resistances  of  152  strains  of  moderately  halo- 
philic  bacteria  isolated  from  hypersaline  waters  to 
14  antibiotics  was  investigated.  The  genera  studied 
were  Vibrio,  Deleya,  Alteromonas,  and  Pseudo- 
monas.  Wide  differences  were  found  among  the 
genera  in  the  percentage  of  resistance  to  a  particu- 
lar antibiotic.  Within  the  same  genera,  the  percent- 
age of  resistance  to  different  antibiotics  also  dif- 
fered greatly.  In  addition,  most  strains  of  particular 
bacteria  genera  exhibited  similar  responses  to  vari- 
ous antibiotics.  The  results  suggest  that  similar 
mechanisms  exist  for  the  development  of  antibiotic 
resistance  in  the  various  genera.  The  highest  inci- 
dence of  resistance  was  to  Chloramphenicol 
(100%),  Tetracycline  (100%),  Kanamycin  (100%), 
Streptomycin  (88.3%),  Lincomycin  (99%),  Genta- 
mycin  (98.6%),  Neomycin  (92%),  and  Troleando- 
mycin  (89.5%)  whereas  the  lower  levels  of  resist- 
ance were  to  Rifampicin  (0%),  Ampicillin  (0.6%), 
Carbenicillin  (2%),  and  Cefotaxime  (11.8%). 
(Sand-PTT) 
W89-09996 


UPTAKE,  ELIMINATION  AND  TISSUE  DIS- 
TRIBUTION OF  DIETARY  AND  AQUEOUS 
CADMIUM  BY  RAINBOW  TROUT  (SALMO 
GAIRDNERI  RICHARDSON)  AND  LAKE  WHI- 
TEFISH  (COREGONUS  CLUPEAFORMIS  MLT- 
CHILL), 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10004 


EFFECT  OF  DISSOLVED  ORGANIC  MATTER 

FROM  CANADIAN  SHIELD  LAKES  ON  THE 

BIOAVAILABILITY  OF  1,3,6,8-TETRACHLOR- 

ODIBENZO-P-DIOXIN  TO  THE  AMPHIPOD 

CRANGONYX  LAURENTIUS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10007 


SOME  IMPACTS  OF  HUMAN  ACTIVITIES  ON 
TROUT,  SALMO  TRUTTA,  POPULATIONS, 

Freshwater   Biological    Association,    Windermere 

(England). 

For  primary  bibliographic  entry  see  Field  4C. 

W89-10023 


GEOPHYSICAL  LIMNOLOGY  OF  LAKE 
OGUTA  EM  SOUTHEASTERN  NIGERIA  WITH 
NOTES  ON  ITS  POSSIBLE  ORIGIN, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Zoology. 
M.  I.  Odigi,  and  C.  S.  Nwadiaro. 
Hydrobiological  Bulletin  HYPUD9,  Vol.  22,  No. 
2,  p  113-126,  December  1988.  8  fig,  4  tab,  31  ref. 

Descriptors:  *Lake  Oguta,  *Nigeria,  'Limnology, 
♦Lake  sediments,  Transparency,  Water  depth, 
Water  temperature,  Thermal  stratification,  Con- 
ductivity, Seasonal  variation,  Geology,  Pluvial  pe- 
riods. 

Lake  Oguta  is  a  relatively  small,  shallow  fresh 
water  body  (flood  season  maximum  surface  area  = 
2.48  sq  km,  maximum  depth  =  9.30  m),  but  the 
largest  natural  lentic  system  in  southeastern  Nige- 
ria. The  maximum  depth,  surface  water  tempera- 
ture, Secchi-disk  transparency,  and  conductivity 
varied  seasonally  with  rainfall  between  May  1982 
and  April  1983.  The  ranges  for  these  parameters 
were,  respectively:  7.0-9.3  m,  24-31  C,  0.61-4.0  m, 
and  8.6-16.5  microsiemens/cm.  Weak,  unstable 
thermal  stratification  developed  toward  midday  in 
the  warmer  months  (April-August).  The  sediment 
particle  size  varied  around  the  lake,  with  coarse, 
sandy  shores  and  fine,  silty  clay  in  the  deep,  open 
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area.  The  sediment  particle  size  variation  is  related 
to  relief,  transportation  and  depositional  processes. 
The  lake  basin  is  a  low-energy,  aqueous  continen- 
tal depositional  environment.  The  origin  of  Lake 
Oguta  is  related  to  the  Quaternary/Holocene  Eur- 
asian glaciation,  which  correlated  with  the  pluvials 
of  the  tropics.  (Author's  abstract) 
W89- 10029 


PRODUCTION  RATE  OF  EICHHORNIA 
CRASSIPES  (MART.)  SOLMS  IN  RrVER 
GANGA  WATER, 

Burdwan  Univ.  (India).  Dept.  of  Botany. 
Q.  Taheruzzaman,  and  D.  P.  Kushari. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  22,  No. 
2,  p  163-171,  December  1988.  5  fig,  1  tab,  22  ref. 

Descriptors:  'India,  'Ganges  River,  'Water  hya- 
cinth, 'Primary  productivity,  Alkalinity,  Transpar- 
ency, Nitrogen,  Phosphorus,  Seasonal  variation, 
Monsoons,  Tissue  analysis. 

The  production  rate  of  Eichhornia  crassipes  was 
stimulated  by  water  of  the  River  Ganga  (India) 
and  by  prevailing  environmental  conditions.  It  was 
highest  in  October  (4.75  g/sq  m/day)  and  was 
positively  correlated  with  ammonia  nitrogen  and 
total  phosphorus  of  the  water  but  negatively  corre- 
lated with  total  alkalinity  and  transparency.  The 
average  annual  production  of  14.13  tons/ha/yr  is 
equivalent  to  the  average  production  of  0.067  tons/ 
ha/yr  phosphorus  and  0.40  tons/ha/yr  nitrogen. 
The  concentrations  of  total  P  and  total  N  of  the 
plant  varied  seasonally.  They  decreased  with  in- 
creasing production  rate  and  during  the  monsoon. 
(See  also  W89-10032)  (Author's  abstract) 
W89-10031 


EFFECT  OF  SEWAGE-ENRICHED  RIVER 
GANGA  WATER  ON  THE  BIOMASS  PRODUC- 
TION OF  THE  AZOLLA-ANABAENA  COM- 
PLEX, 

Burdwan  Univ.  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-10032 


TROPHIC  LEVEL  ASSESSMENT  OF  PROFUN- 

DAL  SEDIMENTS  OF  THE  ARTIFICIAL  LAKE 

CAMPOTOSTO    (CENTRAL    ITALY),    USING 

MIDGE    LARVAL    COMMUNITY    (DIPTERA: 

CHIRONOMIDAE), 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 

Dipt,  di  Biologia  Animale  e  dell  'Uomo. 

M.  Seminara,  and  M.  Bazzanti. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  22,  No. 

2,  p  183-193,  December  1988.  3  fig,  4  tab,  51  ref. 

Descriptors:  'Artificial  lakes,  'Trophic  level, 
•Midges,  'Bioindicators,  'Lake  sediments,  'Italy, 
Eutrophication,  Lake  Campotosto,  Larval  growth 
stage,  Reservoirs,  Feeding,  Animal  behavior, 
Water  chemistry,  Comparison  studies. 

The  profundal  chironomids  of  the  artificial  Lake 
Campotosto  (central  Italy)  were  studied  during  the 
summer/early  autumn  of  1983  and  1984  to  analyze 
their  composition  and  community  structure  in  rela- 
tion to  the  lake  trophic  level  assessed  by  water 
chemical  analysis.  A  total  of  about  2000  specimens 
belonging  to  15  taxa  were  collected.  Chironomus 
plumosus  group  and  Tanytarsus  spp.  dominated  in 
1983  and  1984,  respectively,  showing  a  competitive 
relationship,  probably  due  to  the  larval  size.  The 
functional  feeding  organization  was  composed 
mostly  of  collectors  (greater  than  90%),  revealing 
the  presence  of  abundant  fine  organic  deposits. 
Diversity  and  evenness  appeared  to  be  negatively 
affected  by  the  monotony  of  food,  which  seems  to 
constitute  the  key  factor  in  governing  both  the 
taxonomic  and  the  trophic  structure  of  the  chiron- 
omid  fauna.  A  clear  discrepancy  was  observed 
between  water  chemistry  data  and  the  profundal 
chironomid  analyses  in  the  terms  of  trophic  level 
assessment.  Sediment  exhibited  eutrophicated  con- 
ditions, whereas  overlying  waters  indicated  an  oli- 
gotrophic status.  (Author's  abstract) 
W89-10033 
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PALEOECOLOGY     AND     ENVIRONMENTAL 
ANALYSIS, 

Dow  Chemical  Co.,  Midland,  MI.  Health  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10047 


LONG-TERM    HISTORY    OF    EUTROPHICA- 
TION  IN  WASHINGTON  LAKES, 

Southern  Illinois  Univ.  at  Edwardsville.  Dept.  of 
Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10048 


USE  OF  SUBFOSSIL  BENTHIC  INVERTE- 
BRATES IN  AQUATIC  RESOURCE  MANAGE- 
MENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10049 


TWO-HUNDRED-YEAR  PH  HISTORY  OF 
WOODS,  SAGAMORE,  AND  PANTHER  LAKES 
IN  THE  ADIRONDACK  MOUNTAINS,  NEW 
YORK  STATE, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10050 


COMPARISON  OF  LAKE  SEDIMENTS  AND 
OMBROTROPHIC  PEAT  DEPOSITS  AS 
LONG-TERM  MONITORS  OF  ATMOSPHERIC 
POLLUTION, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 10090 


REVIEW  OF  THE  CRATER  LAKE  LEMNOLO- 
GICAL  PROGRAMS, 

Oregon  State  Univ.,  Corvallis.  Coil,  of  Forestry. 
G.  L.  Larson. 

IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  58-69,  4  tab,  38  ref, 
append. 

Descriptors:  'Lakes,  'Limnology,  *Data  collec- 
tions, *Water  quality,  'Monitoring,  Crater  Lake, 
Optical  properties,  Color,  Water  properties,  Trans- 
parency, Paleolimnology,  Volcanoes,  Secchi  disks, 
Phytoplankton,  Chlorophyll,  Trophic  level, 
Aquatic  life. 

A  ten-year  study  of  water  quality  in  Crater  Lake 
was  mandated  in  1982.  Its  main  objective  was  to 
stress  ecological  relationships  among  trophic  levels 
and  environmental  conditions  to  bring  a  more  ho- 
listic approach  to  the  baseline  data.  The  study  was 
instituted  because  park  management  and  others 
perceived  that  lake  clarity  had  declined  and  phyto- 
plankton composition  had  changed.  Although  data 
on  water  quality  was  generated  as  early  as  1892,  it 
was  too  variable  to  be  used  as  baseline  data.  In 
addition  to  water  quality  parameters,  zooplankton, 
benthos,  and  fish  will  be  included  in  future  studies. 
Sampling  schedules  are  described  in  detail.  (See 
also  W89- 10086)  (Cassar-PTT) 
W89-10091 


LATE  QUATERNARY  CLIMATE,  TECTON- 
ISM,  AND  SEDIMENTATION  IN  CLEAR 
LAKE,  NORTHERN  CALIFORNIA  COAST 
RANGES. 

For  primary  bibliographic  entry  see  Field  2J 
W89-10137 


LATE  QUATERNARY  CLIMATE,  TECTON- 
ISM,  AND  SEDIMENTATION  IN  CLEAR 
LAKE,  NORTHERN  CALIFORNIA  COAST 
RANGES, 

Geological  Survey,  Menlo  Park,  CA. 

J.  D.  Sims. 

IN:   Late  Quaternary  Climate,   Tectonism,   Sedi- 


mentation in  Clear  Lake,  Northern  California 
Coasts.  Geological  Society  of  America,  Boulder 
CO.  1988.  p  1-8,  3  fig,  1  tab,  34  ref. 

Descriptors:  'Paleohydrology,  •Paleolimnology, 
•Lake  basins,  'Tectonics,  'Lake  sediments,  •Cali- 
fornia, Geothermal  studies,  Seismology,  Palynolo- 
gy,  Stratigraphy,  Sedimentology,  Quaternary 
Period,  Dating,  Thermal  springs,  Thermal  conduc- 
tivity, Correlation  analysis,  Amino  acids,  Bioindi- 
cators,  Pollen,  Ostracods,  Diatoms,  Algae,  Pine, 
Oak,  Vegetation,  Aquatic  environment,  Water 
chemistry,  Eutrophic  lakes,  Turbidity,  Geologic 
fractures. 

Clear  Lake  is  located  about  140  km  north  of  San 
Francisco  at  an  elevation  of  404  m.  It  lies  in  a  fault- 
bounded,  seismically  active  valley  north  of  The 
Geysers  geothermal  field,  and  is  polymictic  and 
eutrophic,  with  a  seasonal  thermocline.  The  lake 
has  an  average  depth  of  6  m,  a  surface  area  of  160 
square   km,   and   is   composed   of  three   distinct 
basins.  The  geologic,  tectonic,  and  biologic  set- 
tings of  Clear  Lake  combine  to  produce  a  natural 
laboratory  for  the  study  of  geologic  and  ecologic 
processes  during  late  Pleistocene  and   Holocene 
time.  Tectonism  and  volcanism  produced  the  inter- 
montane  basin  now  partly  occupied  by  Clear  Lake, 
and  their  efforts  are  currently  expressed  as  modern 
seismicity,  active  fault  movements,  The  Geysers 
geothermal  field,  and  numerous  thermal  gaseous 
springs  in  and  around  the  lake.  The  lake  basin  lies 
near  the  ecotone  between  forests  that  are  predomi- 
nantly pine  and  oak.  This  ecotone  shifted  in  re- 
sponse to  late  Quaternary  climatic  changes,  which 
resulted  in  differing  vegetational  cover  surround- 
ing Clear  Lake.  The  makeup  of  the  different  plant 
communities  during  those  climatic  variations  may 
be  read  from  the  pollen  content  of  sediments  in 
Clear  Lake.  These  sediments  also  contain  the  re- 
mains of  lacustrine  plants  and  animals  that  reveal 
conditions  and  changes  of  the  lake  itself  through 
late  Quaternary  time.  Aquatic  plants  such  as  algae 
and  diatoms  provide  insight  into  stratigraphic  suc- 
cession, age,  and  environmental  history.  Animals 
such  as  ostracods  give  information  about  water 
chemistry,  turbidity,  and  lake  bottom  conditions. 
The  relative  age  of  the  sediments  of  Clear  Lake 
may  be  determined  by  several  graphic  successional 
relationships.  Absolute  age-dating  is  accomplished 
by  radiocarbon  dating,  amino  acid  racemization 
ratios,  and  tephrachronologic  correlation.   Addi- 
tional work  on  pollen  spectra  from  Clear  Lake 
cores  may  enable  better  correlations  among  the 
current  cores  and  refinement  of  biostratigraphic 
detail,   allowing   the   late   Quaternary   section   of 
Clear  Lake  to  become  increasingly  useful  as  a 
reference      section      of      at      least      provincial 
importance.(See  also  W89-10137)  (Fish-PTT) 
W89-10138 


TECTONIC   FRAMEWORK   OF  THE   CLEAR 
LAKE  BASIN,  CALIFORNIA, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-10139 


LATE  QUATERNARY  DEPOSITS  BENEATH 
CLEAR  LAKE,  CALIFORNIA;  PHYSICAL 
STRATIGRAPHY,  AGE,  AND  PALEOGEOGRA- 
PHIC  IMPLICATIONS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2J 

W89-10140 


DEPOSITIONAL  ENVHtONMENTS  OF  THE 
CACHE,  LOWER  LAKE,  AND  KELSEYVnXE 
FORMATIONS,  LAKE  COUNTY,  CALD70R- 
NIA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2J 

W89-10141 


POLLEN  ZONATION  AND  PROPOSED  IN- 
FORMAL CLIMATIC  UNITS  FOR  CLEAR 
LAKE,  CALIFORNIA,  CORES  CL-73-4  AND  CL- 

73-7, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 


W89-10142 


CORRELATIONS  OF  THE  CLEAR  LAKE, 
CALIFORNIA,  CORE  CL-73-4  POLLEN  SE- 
QUENCE WITH  OTHER  LONG  CLIMATE 
RECORDS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2J 

W89-10143 


DIATOM  BIOSTRATIGRAPHY  AND  THE  PA- 
LEOLIMNOLOGY OF  CLEAR  LAKE,  LAKE 
COUNTY,  CALIFORNIA, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J 

W89-10144 


CLEAR  LAKE,  CALIFORNIA,  OSTRACODE 
RECORD, 

Geological  Survey,  Denver,  CO. 
R.  M.  Forester. 

IN:  Late  Quaternary  Climate,  Tectonism,  Sedi- 
mentation in  Clear  Lake,  Northern  California 
Coasts.  Geological  Society  of  America,  Boulder 
CO.    1988.   p    131-139,    1    fig,    18   ref,    1   append! 

Descriptors:  *Lake  basins,  *Ostracods,  'Geologic 
history,  •California,  •Cores,  *Paleolimnology, 
•Paleoclimatology,  Lake  sediments,  Geothermal 
studies,  Paleohydrology,  Palynology,  Stratigra- 
phy, Sedimentology,  Quaternary  Period,  Dating, 
Correlation  analysis,  Bioindicators,  Pollen,  Oak 
trees,  Pine  trees,  Turbidity,  Benthic  environment, 
Anaerobic  conditions,  Solutes. 

Modern-day  Clear  Lake  is  a  turbulent,  turbid,  per- 
manent, polymictic  lake.  It  is  also  a  highly  produc- 
tive fresh-water  lake  whose  dominant  solutes  are 
Mg(++)  +  Ca(++)-HC03(-).  The  lake  has  a  di- 
verse and  abundant  limnetic  community,  yet  has  a 
depauperate  benthic  community.  The  benthic  com- 
munity structure  appears  to  be  ecologically  simple 
as  the  result  of  turbulence-induced  substrate  insta- 
bility coupled  with  unpredictable  periods  of  anoxia 
induced  by  the  oxygen-consuming  organic  matter. 
Ostracods,  which  are  ubiquitous,  largely  benthic, 
environmentally  sensitive,  and  diverse  organisms, 
are  represented  in  Clear  Lake  only  by  the  nektic 
species  Cypria  ophtalmica.  The  substrate  condi- 
tions provide  adequate  reason  for  the  absence  of 
most  ostracods  from  the  modern  lake,  but  their 
absence  in  the  fossil  record  suggests  that  the 
modern  lacustrine  environment  existed  in  the  past 
despite  known  climate  changes.  This  seeming  para- 
dox can  be  explained  by  considering  the  influence 
of  various  types  on  the  climatic  change  on  the 
lacustrine  environment;  certain  types  of  climate- 
environmental  changes  would  maintain  a  lacustrine 
environment  unsuited  to  ostracods.  These  hypoth- 
esized climate-lacustrine  environmental  changes 
would  favor  the  modern  (Holocene)  and  other 
oak-dominated  periods  to  be  the  wannest  and 
driest  in  Clear  Lake  history,  whereas  the  pine-TCT 
(Taxodiaceae,  Cupressaceae,  and  Taxaceae)  peri- 
ods would  be  cooler  and  wetter  than  today.  The 
largely  barren  ostracod  record,  coupled  with  rare 
ostracod  occurrences,  would  support  a  glacial-in- 
terglacial  Clear  Lake  climatic  history  character- 
ized primarily  by  changes  in  the  annual  precipita- 
tion-evaporation budget.  (See  also  W89-10137) 
(Author's  abstract) 
W89-10145 


CORRELATIONS  AND  AGE  ESTIMATES  OF 
ASH  BEDS  IN  LATE  QUATERNARY  SEDI- 
MENTS OF  CLEAR  LAKE,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-10146 


RADIOCARBON  CONTENT,  SEDIMENTA- 
TION RATES,  AND  A  TIME  SCALE  FOR  CORE 
CL-73-4  FROM  CLEAR  LAKE,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-10147 
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AMINO-ACID  DIAGENESIS  AND  ITS  IMPLI- 
CATION FOR  LATE  PLEISTOCENE  LACUS- 
TRINE SEDIMENT,  CLEAR  LAKE,  CALIFOR- 
NIA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-10148 

CLEAR  LAKE  RECORD  VS.  THE  ADJACENT 
MARINE  RECORD;  A  CORRELATION  OF 
THEIR  PAST  20,000  YEARS  OF  PALEOCLIMA- 
TIC  AND  PALEOCEANOGRAPHIC  RE- 
SPONSES, 

Geological  Survey,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-10149 


FISH  EVOLUTION  AND  THE  LATE  PLEISTO- 
CENE AND  HOLOCENE  HISTORY  OF  CLEAR 
LAKE,  CALIFORNIA, 

Sonoma  State  Univ.,  Rohnert  Park,  CA. 
J.  D.  Hopkirk. 

IN:  Late  Quaternary  Climate,  Tectonism,  Sedi- 
mentation in  Clear  Lake,  Northern  California 
Coasts.  Geological  Society  of  America,  Boulder, 
CO.  1988.  p  183-193,  4  fig,  4  tab,  50  ref. 

Descriptors:  'California,  'Cores,  *Paleolimnology, 
♦Fish,  *Lake  basins,  'Geologic  history,  'Paleocli- 
matology,  Lake  sediments,  Geothermal  studies,  Pa- 
leohydrology,  Palynology,  Stratigraphy,  Sedimen- 
tology,  Quaternary  Period,  Cenozoic  Era,  Holo- 
cene  Epoch,  Pleistocene  Epoch,  Spawning,  Troph- 
ic levels,  Benthic  fauna,  Perch,  Correlation  analy- 
sis, Bioindicators,  Pollen,  Oak  trees. 

Clear  Lake  in  Lake  County,  California,  has  an 
endemic  fish  fauna  composed  of  five  lake-adapted 
forms  derived  from  lowland  stream-adapted  forms 
present  in  surrounding  drainage  basins.  Two  of  the 
five  endemic  forms  are  extinct.  The  three  remain- 
ing endemics  maintain  themselves  despite  the  de- 
struction of  sloughs  and   tule  beds  surrounding 
Clear  Lake  that  are  used  for  spawning  and  nursery 
areas.  Trophic  specializations  of  the  endemic  fishes 
indicate  past  selection  for  feeding  on  small  benthic 
and  pelagic  invertebrates.  The  presence  of  fine 
particles  in  the  substrate  and  the  reduced  activity 
of  tributary  streams  for  at  least  the  past   10,000 
years  are  major  hydrographic  features  contributing 
to  the  evolution  of  these  trophic  adaptations.  Sub- 
fossil  scales  of  the  endemic  Clear  Lake  tuleperch 
(Hysterocarpus  traskii  lagunae),  present  in  three 
U.S.  Geological  Survey  cores  (CL-73-7,  -6,  and  - 
8),  removed  from  the  bottom  of  Clear  Lake  in  1973 
were  analyzed  by  for  age  and  growth  rate.  Periods 
of  increased  scale  growth  were  inferred  to  repre- 
sent warming  of  the  lake.  Comparison  of  the  scale 
data  with  pollen  data  indicate  that  maximum  scale 
growth  (core  CL-75-8)  occurred  at  about  19  ka,  or 
15  ka,  during  a  cold  interval.  Fluctuations  in  scale 
density  in  cores  CL-73-4  and  CL-73-7,  however, 
seem  to  follow  fluctuations  in  oak  pollen.  It  is 
therefore  concluded  that  maximum-scale  growth 
represents  cool  periods,  whereas  maximum-scale 
density  represents  warm  periods  in  the  history  of 
the  lake.  During  the  period  that  maximum-scale 
growth  occurred,  Clear  Lake  basin  may  have  also 
been  closed  off  from  surrounding  basins  and  the 
lake  enriched  with  nutrients.  (See  also  W89-10137) 
(Author's  abstract) 
W89-10150 


SEISMICITY   IN  THE  CLEAR   LAKE   AREA, 
CALIFORNIA,  1975-1983, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-10151 


British  Columbia  Univ.,  Vancouver.  Dept.  of  Zo- 
ology. 

D  J.  Randall,  R.  C.  Russo,  and  R.  V.  Thurston. 
IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  50-57,  36  ref. 

Descriptors:  'Ammonia,  'Fish,  'Path  of  pollut- 
ants, 'Excretion,  Fate  of  pollutants,  Fish  physiolo- 
gy, Gills,  Bioaccumulation. 

Ammonia  is  widely  found  in  natural  water  systems 
in  both  ionized  and  un-ionized  forms.  This  litera- 
ture review  surveys  research  conducted  on  the 
conditions  affecting  ammonia  concentrations  in 
water,  and  the  distribution  of  the  compound  in  fish 
tissue.  A  discussion  of  ammonia  excretion  with 
emphasis  on  removal  across  fish  gills  is  included. 
Elevated  environmental  ammonia  levels  reduce  ex- 
cretion, resulting  in  ammonia  accumulation  in  the 
body  of  the  fish  with  deleterious  consequences. 
(See  also  W89-10262)  (Author's  abstract) 
W89-10267 


STATEWIDE  SURVEY  OF  AQUATIC  ECOSYS- 
TEM CHEMISTRY;  1986, 

California  State  Dept.  of  Fish  and  Game,  Rancho 

Cordova.  Water  Pollution  Control  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10197 


AMMONIA  DISTRIBUTION  IN  AND  EXCRE- 
TION BY  FISHES, 


EFFECT  OF  AMMONIUM  IONS  ON  MINER- 
AL EXCHANGE  IN  FRESHWATER  FISH  AND 
CRUSTACEANS,  ,     .. 

Akademiya    Nauk    SSSR,    Borok.    Inst.    Biologu 

Vnutrennykh  Vod. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10268 

BUFFER  CAPACITY  OF  FRESHWATER  ECO- 
SYSTEMS FOR  HEAVY  METALS  AND  HY- 
DROBIOLOGICAL  PARAMETERS  DETER- 
MINING IT, 

Hydrochemical  Inst.,  Rostov-na-Donu  (USSR). 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10272 

COMMUNITY  RESPONSE  OF  AQUATIC  OR- 
GANISMS TO  PESTICIDE  STRESS, 

Wisconsin  Univ.-Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 10273 

THEORETICAL  AND  METHODOLOGICAL 
ASPECTS  OF  MODELING  LACUSTRINE  ECO- 
SYSTEMS, 

Hydrochemical  Inst.,  Rostov-na-Donu  (USSR). 
A.  A.  Matveyev,  A.  M.  Nikanorov,  Y.  A. 
Dombrovskiy,  and  V.  V.  Selytin. 
IN:   Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,    1987.   Report   No.   EPA/600/9-88/001,   May 
1988.  p  133-152,  3  fig,  1  tab. 

Descriptors:  'Mathematical  models,  'Ecosystems, 
•Lakes,  'Lacustrine  environment,  Model  studies, 
Simulation  analysis,  Lake  Baykal,  Theoretical  anal- 
ysis, Lake  Sevan. 

A  broad  range  of  ecosystem  water  models  are 
currently  utilized  from  the  simplest  inlet-outlet 
models  that  include  empirically  selected  relation- 
ships, to  cumbersome  models  that  have  dozens  and 
even  hundreds  of  variable  simulation  systems.  In 
selecting  a  particular  mathematical  method  for  de- 
scribing a  system  and  obtaining  the  desired  degree 
of  model  resolution,  the  researcher  is  guided  by  the 
purpose  of  the  modeling  effort,  the  available  data, 
and  the  technical  capabilities  of  each  model.  Since 
such  a  choice  is  largely  subjective,  this  work  exam- 
ines some  of  the  means  of  reducing  this  subjectiv- 
ity by  identifying  methods  that  facilitate  an  a  priori 
evaluation  of  the  required  area,  the  dimensions, 
and  degree  of  detail.  Also  discussed  are  some 
standardized  quantitative  analysis  processes  for 
ecosystems  such  as  Lake  Baikal  and  Lake  Sevan. 
(See  also  W89- 10262)  (Lantz-PTT) 
W89-10274 
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Hydrochemical  Inst.,  Goskomhydromet,  USSR. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10276 


HYDROLOGICAL,  GEOCHEMICAL,  AND  EC- 
OLOGICAL CHARACTERIZATION  OF  KES- 
TERSON  RESERVOIR.  ANNUAL  REPORT: 
OCTOBER  1, 1986  THROUGH  SEPTEMBER  30, 
1987.  „ 

California  Univ.,  Berkeley.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10281 


WOOD  STORKS  OF  THE  BIRDSVILLE 
COLONY  AND  SWAMPS  OF  THE  SAVANNAH 
RIVER  PLANT:  1986  ANNUAL  REPORT, 

Savannah  River  Ecology  Lab.,  Aiken,  SC.  Div.  of 
Stress  and  Wildlife  Ecology. 
For  primary  bibliographic   entry   see   Field   6G. 
W89- 10384 

CHRONOLOGY  OF  DIVING  ACnVITIES  AND 
UNDERGROUND  SURVEYS  IN  DEVILS  HOLE 
AND  DEVILS  HOLE  CAVE,  NYE  COUNTY, 
NEVADA,  1950-86, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-10408 

ANNUAL  MAXIMUM  AND  MINIMUM  LAKE 
LEVELS  FOR  INDIANA,  WATER  YEARS  1942- 
85, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
K.  K.  Fowler. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $55.25,  microfiche  $4.00.  USGS  Water  Open- 
File  Report  88-331,  1988.  363p,  6  fig,  1  tab,  4  ref. 

Descriptors:  'Lakes,  'Lake  storage,  'Indiana, 
♦Hydrologic  data,  Legal  levels,  Drainage  areas, 
Lake-level  control. 

Indiana  has  many  natural  and  manmade  lakes. 
Lake-level  data  are  available  for  217  lakes.  These 
data  were  collected  during  water  years  1942-85  by 
use  of  staff  gages  and,  more  recently,  continuous 
recorders.  The  period  of  record  at  each  site  ranges 
from  1  to  43  years.  Data  from  the  lake  stations 
have  been  compiled,  and  maximum  and  minimum 
lake  levels  for  each  year  of  record  are  reported.  In 
addition  to  annual  maximum  and  minimum  lake 
levels,  each  lake  station  is  described  by  gage  loca- 
tion, surface  area,  drainage  area,  period  of  record, 
datum  of  gage,  gage  type,  established  legal  level, 
lake  level  control,  inlets  and  outlets,  and  extremes 
for  the  period  of  record.  (USGS) 
W89-10451 


REMOTE    MONITORING    OF    ECOLOGICAL 
CONDITION  OF  AQUATIC  ECOSYSTEMS, 
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PATTERNS  OF  PLANT  SPECIES  RICHNESS 
ALONG  RIVERBANKS, 

Umea  Univ.  (Sweden).  Dept.  of  Ecological 
Botany. 

C.  Nilsson,  G.  Grelsson,  M.  Hohansson,  and  U. 
Sperens. 

Ecology  ECOLAR,  Vol.  70,  No.  1,  p  77-84,  Feb- 
ruary 1989.  3  fig,  1  tab,  61  ref. 

Descriptors:  'Species  diversity,  'Riparian  vegeta- 
tion, 'Rivers,  'Stream  banks,  'Plant  populations, 
Vegetation  establishment,  Sweden,  Substrates, 
Aquatic  environment,  Seasonal  variation,  Distribu- 
tion patterns,  Paticle  size. 

Bank  vegetation  between  the  spring  high-water 
level  and  the  summer  low-water  level  along  two 
rivers  in  northern  Sweden  was  studied.  The  hy- 
pothesis that  natural  and  ruderal  species  would 
show  different  downstream  patterns  of  species 
richness  was  tested  by  sampling  species  composi- 
tion and  environmental  variables  along  200  m  long 
stretches  of  riverbank,  10  km  apart.  Natural  species 
richness  was  highest  in  the  midreaches  of  both 
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rivers,  whereas  ruderal  species  showed  a  signifi- 
cant, monotonic  increase  donwstream.  There  are 
no  obvious  mechanisms  producing  the  quadratic 
pattern  of  natural  species  richness.  The  down- 
stream increase  in  ruderal  species  suggests  a  foun- 
dering or  flooding  effect  depending  on  larger  arti- 
ficial disturbances  near  the  coast,  but  alternative 
explanations  include  variations  in  scour.  Total  spe- 
cies richness  did  not  exhibit  any  interpretable 
downstream  patterns.  The  only  factors  significant- 
ly correlated  with  total  species  richness  along  both 
rivers  were  substrate  heterogeneity  and  substrate 
fineness.  Total  species  richness  increased  with  sub- 
strate hetrogeneity  and  was  at  maximum  at  inter- 
mediate levels  of  substrate  fineness.  This  suggests 
that  co-occurrence  of  natural  and  ruderal  species  is 
most  likely  where  substrate  types  are  numerous 
and  dominant  substrate  particle  size  intermediate. 
(Author's  abstract) 
W89-09346 


AQUATIC     PLANTS:     AN     EXPERIMENTAL 
STUDY, 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2H 
W89-09528 


CHEMICAL  CHANGES  IN  SIMULATED  RAIN- 
DROPS FOLLOWING  CONTACT  WITH 
LEAVES  OF  FOUR  BOREAL  FOREST  SPE- 
CIES, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09375 


RAINFALL  INTERCEPTION  BY  BRACKEN  IN 
OPEN  HABITATS:  RELATIONS  BETWEEN 
LEAF  AREA,  CANOPY  STORAGE  AND 
DRAINAGE  RATE, 

London  Univ.  (England).  Dept.  of  Geography 
J.  I.  Pitman. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No  3-4 
p  317-334,  February  28,  1989.  4  fig,  5  tab,  42  ref 
NERC  Grant  GR3/3451. 

Descriptors:  *Interception  loss,  'Rainfall,  'Mathe- 
matical models,  'Canopy,  'Bracken,  'Simulation 
analysis,  Habitats,  Throughfall,  Optimization, 
Drainage,  Leaves,  Hydrologic  budget,  Vegetation 
effects,  Remote  sensing. 

A  rainfall  simulator  has  been  used  to  investigate 
how  the  free  throughfall  coefficient  p,  canopy 
storage  C,  and  drainage  rate,  D(s),  of  bracken 
varies  with  projected  leaf  area  index  (LAI)  over  a 
LAI  range  of  0.4  to  5.88.  For  field  canopies  p  was 
found  to  be  a  simple  exponential  function  of  LAI. 
Measured  maximum  water  storage,  C(max)  was 
related  to  LAI  by  C(max)=0.467(  +  or-0.004)LAI. 
Attempts  to  relate  the  measured  storage  and  drain- 
age rate  using  the  modified  Rutter  drainage  func- 
tion and  the  recently  proposed  Calder  drainage 
model  were  unsuccessful,  primarily  because  both 
assume  zero  drainage  at  zero  C.  The  experimental 
data  show  that  C  always  has  some  positive  value 
C(min)  when  drainage  from  the  canopy  ceases. 
C(min)  was  related  to  LAI  by  C(min)=(0.156+or- 
0.004)LAI,  and  is  smaller  than  reported  values. 
Two  new  asymptotic  drainage  functions  were 
fitted  to  the  data,  using  optimization  with  excellent 
results.  Optimizations  of  the  two  new  equations  for 
each  experiment  showed  that  the  values  C(min),  K 
(a  constant)  and  A  (a  constant)  were  simple  func- 
tions of  LAI.  Thus  both  empirical  expressions 
could  be  expressed  as  simple  functions  of  LAI  and 
storage,  and  hence  generalized  over  the  complete 
LAI  range.  Model  (I)  explained  >  90%  of  the 
variance  of  D(s)  over  the  LAI  range  0.4  to  5.88.  If 
remote  sensing  techniques  are  used  to  obtain  values 
of  LAI,  the  functions  presented  have  wide  applica- 
bility to  bracken  growing  in  open  habitats.  (Au- 
thor's abstract) 
W89-09484 


REUSE  OF  DRAINAGE  WATER  FOR  IRRIGA- 
TION: RESULTS  OF  IMPERIAL  VALLEY 
STUDY:  I.  HYPOTHESIS,  EXPERIMENTAL 
PROCEDURES,  AND  CROPPING  RESULTS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  3C. 
W89-09509 


EFFECTS  OF  HYDROSTATIC  PRESSURE  AND 
IRRADIANCE       ON       TWO       SUBMERGED 


EFFECTS  OF  SOIL  TEMPERATURE  AND 
WATER  ON  MAIZE  ROOT  GROWTH, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy 
S.  A.  Barber,  A.  D.  Mackay,  R.  O.  Kuchenbuch, 
and  P.  B.  Barraclough. 

Plant  and  Soil  PLSOA2,  Vol.  Ill,  No.  2,  p  267- 
269,  October  1988.  5  fig,  4  ref. 

Descriptors:  'Corn,  'Plant  growth,  'Root  devel- 
opment, 'Nutrient  uptake,  'Phosphorus,  'Potassi- 
um, 'Plant  physiology,  'Soil  water,  'Soil  tempera- 
ture, Precipitation,  Evapotranspiration,  Mathemat- 
ical model,  Root  distribution. 

The  growth  and  rate  of  nutrient  uptake  of  maize 
(Zea  mays)  were  investigated  using  a  mathematical 
model  which  combines  the  rate  of  increase  in  root 
surface  area,   the  kinetics  of  nutrient   uptake  as 
affected  by  nutrient  concentration  in  the  soil  solu- 
tion, and  the  rate  of  supply  of  nutrients  from  the 
soil  to  the  root  by  mass  flow  and  diffusion.  The 
data  indicate  that  under  the  climate  conditions  at 
Lafayette,   Indiana,   the  primary   factor  affecting 
root   distribution   during   the   first  4-6   weeks   of 
growth  is  soil  temperature.  Soil  water  then  be- 
comes the  principal  factor  regulating  root  growth 
and  distribution  since  soil  temperature  in  the  0-to 
20-cm  layer  is  high  enough  for  near  maximum  root 
growth  rate.  Precipitation  during  the  4  weeks  prior 
to  anthesis  is  usually  less  than  evapotranspiration 
so  that  the  soil  water  content  decreases.   Since 
reduction  starts  from  the  surface,  the  primary  re- 
duction is  in  the  upper  layers  which  contain  most 
of  the  available  P  and  K.  Root  distribution  in  the 
soil  at  anthesis  was  measured  in  9  separate  years. 
Root  density  in  the  0-  to  15-cm  layer  was  highly 
correlated  with  precipitation  occurring  during  the 
three  weeks  prior  to  anthesis.  This  indicates  that 
soil  water  level  was  the  primary  factor  affecting 
root  growth   rate.   Soil   temperature  affects  root 
growth  more  in  the  deeper  soil  layers.  The  major 
difference  among  the  9  years  was  in  the  tempera- 
ture during  the  first  few  weeks  after  planting.  Root 
growth  is  more  sensitive  to  the  range  of  soil  tem- 
peratures occurring  at  this  time.  With  increased 
heat  applied  to  the  soil  as  the  season  progressed, 
roots  grew  deeper  since  the  deeper  soil  layers 
became  warm  enough  for  more  rapid  root  growth. 
There  was  no  relation  between  temperature  and 
root  density  in  the  0-to  15-cm  layer  because  soil 
water  level  had  the  greater  impact.  Temperature 
even  with  no  soil  water  variable  had  the  greatest 
effect  at  60-to  75-cm  because  there  was  little  varia- 
tion in  the  water  content  of  this  layer  with  year  at 
this  stage  of  growth.  In  other  soils  with  differing 
climate  differences  from  these  observations  would 
probably  occur.  (Sand-PTT) 
W89-09584 


INFLUENCE  OF  HYDROLOGICAL  FLUCTUA- 
TIONS  ON  THE  GROWTH  AND  NUTRIENT 
DYNAMICS  OF  PHALARIS  ARUNDINACEA  L. 
IN  A  RIPARIAN  ENVIRONMENT, 

Centre    National    de   la    Recherche   Scientifique, 
Toulouse   (France).   Centre  d'Ecologie  des   Res- 
sources  Renouvelables. 
O.  Conchou,  and  E.  Fustec. 

Plant  and  Soil  PLSOA2,  Vol.  112,  No.  1,  p  53-60, 
November  1988.  10  fig,  2  tab,  36  ref. 

Descriptors:  'Bank  stabilization,  'Erosion  control, 
'Riparian  vegetation,  'Plant  growth,  'Plant  physi- 
ology, 'Cycling  nutrients,  Nitrogen,  Phosphorus, 
Potassium,  Carbon,  Phalaris,  Seasonal  variation, 
Roots,  Rhizomes,  Primary  productivity,  Water 
table,  France,  Wastewater  treatment. 

Seasonal  changes  in  aboveground  and  below- 
ground  tissues  of  Phalaris  arundinacea  were  stud- 
ied in  a  population  colonizing  an  ancient  meander 
of  the  Garonne  river  (France)  submitted  to  impor- 
tant fluctuations  of  the  permanent  water  table. 
Waterlogged  conditions  in  spring  stopped  the 
growth  of  rhizomes  and  promoted  the  transloca- 
tion of  nutrient  to  the  shoots.  The  early  senescence 


of  plants  after  flowering  could  be  related  to  the 
withdrawal  of  the  water  table.  It  was  characterized 
by  a  distribution  of  nutrients  in  belowground  tis- 
sues and  a  release  in  litter  and  soil.  Aerated  condi- 
tions in  late  summer  permitted  the  growth  of  be- 
lowground tissues.  At  this  time  a  partition  of  re- 
sources between  aboveground  and  belowground 
biomass  of  a  new  generation  of  plants  was  ob- 
served. Rising  water  and  decreasing  temperatures 
in  winter  induced  the  death  of  aboveground  parts. 
Reconstitution  of  nutrient  stocks  in  rhizomes  and 
losses  by  leaching  then  occurred.  This  strategy  has 
led  to  considerations  of  using  P.  arundinacea  in 
wastewater  treatments,  for  stabilization  of  river 
banks  against  erosion,  and  for  revegetation  of  allu- 
vial areas  disturbed  by  dams  or  embankments 
(Sand-PTT) 
W89-09585 


STOMATAL  RESPONSE  TO  LEAF  WATER  PO- 
TENTIAL IN  ALMOND  TREES  UNDER  DRIP 
IRRIGATED  AND  NON-IRRIGATED  CONDI- 
TIONS, 

Centro  de   Edafologia   y   Biologia   Aplicada  del 

Segura,  Murcia  (Spain). 

For  primary  bibliographic  entry  see  Field  3F. 

W89-09586 


RHIZOBIUM  NODULATION  IN  PROSOPIS 
JULIFLORA  SEEDLINGS  AT  DIFFERENT  IR- 
RIGATION LEVELS  IN  EASTERN  KENYA, 

Helsinki  Univ.  (Finland).  Dept.  of  Silviculture. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-09587 


GROWTH  AND  DEVELOPMENT  OF  MAXI- 
PAK  WHEAT  AS  AFFECTED  BY  SOIL  SALINI- 
TY AND  MOISTURE  LEVELS, 

Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Iraq).  Dept.  of  Soil  and  Land 

Reclamation. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-09588 


NJTROGENASE  ACTIVITY  OF  BLUE-GREEN 
ALGAE  ON  SEASONALLY  FLOODED  SOILS 
IN  BANGLADESH, 

Durham  Univ.  (England).  Dept.  of  Biological  Sci- 
ences. 

J.  A  Rother,  and  B.  A.  Whitton. 
Plant  and  Soil  PLSOA2,  Vol.  113,  No.  1,  p  47-52, 
January  1989.  5  tab,  12  ref.  U.K.  Overseas  Devel- 
opment Administration  contracts  R3630  and 
R3983,  Commission  of  the  European  Communities 
contract  TSD-A.207. 

Descriptors:  'Floodwater,  'Rice,  'Cyanophyta, 
'Soil  algae,  'Nitrogen  fixation,  Enzymes,  Nitro- 
genase,  Bangladesh. 

Blue-green  algal  communities  formed  an  extensive 
cover  on  soils  at  5  deepwater  rice-growing  loca- 
tions in  Bangladesh  during  the  month  before  the 
arrival  of  floodwater.  The  principal  taxa  were  An- 
abaena,  Cylindrospermum,  Lyngbya,  Microcoleus, 
Nostoc,  Porphyrosiphon  notarisii,  Scytonema  mi- 
rabile  and  Tolypothrix  byssoidea.  One  of  two  loca- 
tions studied  after  the  floodwaters  had  receded 
also  had  an  extensive  cover,  mainly  Scytonema 
mirabile.  Nitrogenase  activity  assayed  at  mid-day 
was  from  one  to  three  orders  of  magnitude  higher 
per  unit  area  of  community  than  bare  soil.  Nostoc 
showed  higher  activity  than  Tolypothrix,  whether 
expressed  per  unit  area  or  biomass.  Whole  field 
estimates  of  nitrogen  fixed  by  blue-green  algal 
communities  during  the  pre-flood  period  ranged 
from  1.0  to  10.2  kg  N/ha.  Much  of  this  is  probably 
not  recycled  until  floodwaters  cover  the  fields. 
However,  nitrogen  fixed  after  floodwaters  have 
receded  is  probably  recycled  due  to  ploughing. 
(Author's  abstract) 
W89-09589 


EFFECT  OF  SALINITY  STRESS  ON  DEVEL- 
OPMENT OF  PYTHIUM  BLIGHT  IN  AGROS- 
TIS  PALUSTRIS, 

Arizona  Univ.,  Tucson.  Dept.  of  Plant  Pathology. 
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For  primary  bibliographic  entry  see  Field  3C. 
W89-09631 

IRRIGATION  WATER  AS  A  SOURCE  OF  INO- 
CULUM OF  SOFT  ROT  ERWINIAS  FOR 
AERIAL  STEM  ROT  OF  POTATOES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany 

and  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09632 

INFLUENCE  OF  FREQUENCY  AND  DURA- 
TION OF  FURROW  IRRIGATION  ON  THE 
DEVELOPMENT  OF  PHYTOPHTHORA  ROOT 
ROT  AND  YIELD  IN  PROCESSING  TOMA- 
TOES, 

California  Univ.,  Davis.  Dept.  of  Plant  Pathology. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-09633 


INDICES  OF  PRIMARY  PRODUCTIVITY  IN 

FERTILIZED      VERSUS      NON-FERTILIZED 

LAKES   IN  THE   VOLOGDA   REGION   (PER- 

VICHNAYA  PRODUKTSIYA  I  DRUGIE  BIO- 

PRODUKTSIONINYE     POKAZATELI      UDO- 

BRENNYKH     I     NEYDOBRENNYKH     OZER 

LOSKO-AZATSKOI  GRUPPY), 

Ecological    Institute   of  the   Volga   Basin,   A.K. 

Nauk,  Togliatti,  Russia. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09817 


sources  Div. 

For  primary  bibliographic  entry  see  Field  3C. 

W89- 10429 

23.  Erosion  and  Sedimentation 


RESPONSES  OF  A  CAM  PLANT  TO 
DROUGHT  AND  RAINFALL:  CAPACITANCE 
AND  OSMOTIC  PRESSURE  INFLUENCES  ON 
WATER  MOVEMENT, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 
P.  J.  Schulte,  and  P.  S.  Nobel. 
Journal  of  Experimental  Botany  JEBOA6,  Vol.  40, 
No.  210,  p  61-70,  January  1989.  11  fig,  1  tab,  22  ref. 
DOE  Contract  DE-FCO3-87-ER60615  and  NSF 
Grant  BSR-88-02237. 

Descriptors:  *Moisture  stress,  'Desert  plants, 
Agave,  Drought,  Rainfall,  Transpiration,  Osmotic 
pressure,  Plant  water  potential,  Soil  water,  Plant 
physiology,  Crassulacea,  Acid  metabolism. 

Daily  and  seasonal  patterns  in  water  flow  and 
water  potential  were  investigated  for  the  Crassula- 
cean  acid  metabolism  (CAM)  succulent  Agave  de- 
serti  during  an  extended  summer  drought  and  for  a 
period  following  rainfall.  Field  measurements  of 
transpiration  and  of  osmotic  pressure  changes  over 
selected  24  hr  periods  were  used  as  input  variables 
for  a  computer  model  of  water  flow  that  was  based 
on  an  electrical  circuit  analog  of  the  whole  plant. 
Parameters  such  as  root  resistance  and  tissue  ca- 
pacitance also  were  varied  to  reflect  the  effects  of 
changing  plant  and  soil  water  status.  The  model 
predicted  internal  water  flow  and  water  potential 
during  the  drought  cycle  and  was  used  to  assess 
the  role  of  tissue  osmotic  properties  in  water 
uptake  from  the  soil  and  in  internal  water  redistri- 
bution. For  plants  under  wet  soil  conditions,  55% 
of  the  night-time  transpiration  was  derived  from 
water  storage,  this  storage  being  recharged  during 
the  day.  As  drought  progressed,  transpiration  and 
the  nocturnal  increase  in  osmotic  pressure  de- 
clined, although  the  osmotic  pressure  itself  in- 
creased. The  difference  in  osmotic  pressure  be- 
tween the  water  storage  tissue  and  the  chlorenchy- 
ma  cause  a  net  flow  of  water  into  the  chlorenchy- 
ma  after  3  weeks  of  drought,  thereby  increasing 
chlorenchyma  turgor  pressure.  Simulations  also  in- 
dicated that  a  large  increase  in  root  resistance  must 
occur  to  prevent  substantial  water  loss  from  the 
plant  to  the  dry  soil.  After  rainfall,  recharge  of 
plant  water  storage  was  complete  within  one 
week,  although  full  recovery  in  the  amplitude  of 
daily  osmotic  pressure  variations  took  longer.  (Au- 
thor's abstract) 
W89-10038 


TOLERANCES  OF  PLANTS  TO  DROUGHT 
AND  SALINITY  IN  THE  WESTERN  UNITED 
STATES, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 


FLUXES  OF  INORGANIC  NITROGEN  BE- 
TWEEN SEDIMENTS  AND  WATER  IN  A 
CORAL  REEF  LAGOON, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH. 

R.  Johnstone,  K.  Koop,  and  A.  W.  D.  Larkum. 
Proceedings  of  the  Linnean  Society  of  New  South 
Wales  PLSWAQ,  Vol.  110,  No.  3/4,  p  219-227, 
1988/89.  5  fig,  1  tab,  32  ref. 

Descriptors:  'Volatile  organic  compounds,  'Meas- 
uring instruments,  'Water  analysis,  'Fluctuations, 
•Nitrogen,  'Sediments,  'Reefs,  'Lagoons,  Nutri- 
ents, Nitrification,  Denitrification. 

Lagoon  sediments  of  coral  reefs  are  potentially 
important  sites  of  nutrient  regeneration.  Profiles  of 
ammonium  within  sediments  at  One  Tree  Island, 
southern  Great  Barrier  Reef,  showed  strong  gradi- 
ents with  values  as  high  as  50  microg/atoms 
NH4(+)-N/L  at  15  cm  depth  decreasing  to  around 
8  microg  atoms/L  just  below  the  surface.  Gradi- 
ents of  N03(-)/N02(-)  also  existed  but  concentra- 
tions were  much  lower  than  for  ammonium,  rang- 
ing from  undetectable  levels  to  approximately  8 
microg  atoms/1.  Overlying  waters  characteristical- 
ly have  low  to  undetectable  levels  of  dissolved 
ammonium  or  nitrate/nitrite.  Nutrient  profiles 
were  examined  in  the  top  0-10  cm  of  two  sediment 
types  and  despite  strong  concentration  gradients, 
no  efflux  of  NH4(  +  )  ions  or  N03(-)/N02(-)  ions 
were  observed  from  the  sediments  into  the  water 
column.  In  experiments  where  the  water  under 
domes  was  artificially  enriched  with  ammonium 
chloride  to  maximum  sediment  concentrations  (50 
microg  atoms  NH4(  +  )-N/l),  rapid  uptake  of 
NH4(+)-N  by  sediments  was  shown  to  occur. 
Microbial  processes  such  as  nitrification,  denitrifi- 
cation and  ammonium  utilization  by  psammolithic 
algae  in  the  uppermost  layers  of  sediment  may  be 
responsible  for  the  observed  phenomena.  (Author's 
abstract) 
W89-09293 


Erosion  and  Sedimentation — Group  2J 


of  major  significance.  Daily  loads  follow  a  distinc- 
tive seasonal  pattern,  the  bulk  being  transported 
during  the  spring  period.  Sediment  transport  in  the 
province  is  an  event-oriented  process  with  a  large 
percentage  of  the  load  moving  in  a  small  percent- 
age of  time.  Extreme  events  transport  a  significant 
portion  of  the  total  suspended  load,  but  so  also  do 
annual  peak  events.  The  bulk  of  the  load  emanates 
from  sheet  and  rill  erosion  in  cropland  areas,  and 
areal  variability  in  loads  can  be  related  to  land  use 
and  surface  soil  conditions.  Suspended  sediment 
has  been  documented  to  be  both  a  pollutant  carrier 
or  source  of  contamination  and  a  sink  or  trap  for 
pollutants  such  as  phosphorous,  organic  com- 
pounds, pesticides,  and  heavy  metals.  (Author's 
abstract) 
W89-09407 


STATISTICAL  SELF-SIMILARITY  IN  RIVER 
NETWORKS  PARAMETERIZED  BY  ELEVA- 
TION, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09320 


INTERPRETATION  OF  OXYGEN  AND 
SULFUR  ISOTOPES  FROM  DISSOLVED  SUL- 
FATES IN  TILLS  OF  SOUTHERN  ALBERTA, 
CANADA, 

National   Water   Well   Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-09329 


CHARACTERISTICS  OF  SEDIMENT  LOADS 
IN  ONTARIO  STREAMS, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
W.  T.  Dickinson,  and  D.  R.  Green. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  6,  p  1067-1079,  December  1988.  8  fig, 
4  tab,  36  ref. 

Descriptors:  'Ontario,  'Canada,  'Water  pollution 
sources,  'Path  of  pollutants,  'Streams,  'Suspended 
sediments,  'Ontario,  'Sediment  load,  Sediment 
transport,  Erosion,  Land  use,  Seasonal  variation, 
Rill  erosion,  Sheet  erosion. 

A  literature  review  and  data  analysis  were  per- 
formed regarding  suspended  stream  sediments  in 
southern  Ontario,  highlighting  knowledge  and 
identifying  gaps  with  reference  to  stream  loadings, 
seasonal  and  areal  variability,  extreme  events, 
sources  of  sediments,  and  sediment  and  water  qual- 
ity. The  quantity  of  sediment  transported  in  Ontar- 
io streams  is  generally  not  of  major  proportion  or 


LIMNOLOGICAL  MEASUREMENTS  OF  NI- 
TRATE GRADIENTS  IN  THE  LITTORAL  AND 
PROFUNDAL  SEDIMENTS  OF  A  MESO-EU- 
TROPHIC  LAKE  (LAKE  VECHTEN,  THE 
NETHERLANDS), 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09424 


LARGE  BEDFORMS  AND  ASSOCIATED  HY- 
DRAULIC CONDITIONS  WITHIN  MICROTI- 
DAL-INLET  CHANNELS,  SOUTHERN  GULF 
OF  ST.  LAWRENCE,  CANADA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-09435 


LATE  WINTER-EARLY  SPRING  SEDIMENTA- 
TION OFF  THE  GREAT  WHALE  RIVER, 
SOUTHEASTERN  HUDSON  BAY, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-09436 

GEOMORPHIC  IMPACT  OF  THE  CATA- 
STROPHIC OCTOBER  1984  FLOOD  ON  THE 
PLANFORM  OF  SQUAMISH  RIVER,  SOUTH- 
WESTERN BRITISH  COLUMBIA, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09437 


SPATIAL  AND  TEMPORAL  PATTERNS  OF 
SUSPENDED-SEDIMENT  YIELD  IN  THE  SAS- 
KATCHEWAN RIVER  BASIN, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Geogra- 
phy. 

P.  E.  Ashmore,  and  T.  J.  Day. 
Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol 
25,  No.  9,  p  1450-1463,  September  1988.  13  fig,  3 
tab,  30  ref. 

Descriptors:  'Drainage  area,  'Catchment  areas, 
'Suspended  load,  'Sediment  yield,  'Sediment  con- 
centration, 'Sediment  transport,  'Saskatchewan, 
♦Canada,  Temporal  distribution,  Drainage  pat- 
terns, Prairies,  Mountains,  Streams. 

Long-term  suspended-sediment  concentration  and 
load  records  are  available  for  23  Water  Survey  of 
Canada  sediment-monitoring  stations  in  the  Sas- 
katchewan River  basin,  where  the  drainage  areas 
range  from  10  to  >  300,000  sq  km.  Mean  annual 
sediment  yield  is  greatest  in  the  western  Alberta 
Plains  along  the  Oldman  and  Red  Deer  rivers 
(over  100  t/sq  km-yr)  and  tends  to  increase  down- 
stream along  the  North  and  South  Saskatchewan 
rivers  until  major  reservoirs  in  Saskatchewan  inter- 
vene. Average  sediment  concentration  shows  a 
pattern  of  variation  similar  to  that  of  yield.  Tempo- 
ral aspects  of  suspended -sediment  transport  vary 
along  the  drainage  network.  The  range  and  skew- 
ness  of  the  yield-duration  and  concentration-dura- 
tion curves  are  greater  in  the  intermediate-size 
basins  close  to  the  Rocky  Mountains  and  in  two 
small  basins  with  Prairie  sources  than  they  are  in 
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(he  large  Prairie  streams  with  mountain  sources 
and  the  glacier-fed  upper  North  Saskatchewan 
River.  Similarly,  infrequent  flows  transport  a 
larger  proportion  of  the  annual  load  in  the  smaller 
Foothills  and  western  Plains  basins  than  in  the 
large  Prairie  streams  because  of  differences  in 
drainage  area  and  discharge  regime.  (Author's  ab- 
stract) 
W89-09440 


TURBULENCE  MEASUREMENTS  OF  SUS- 
PENDED SOLIDS  CONCENTRATION  IN  ES- 
TUARIES, 

Birmingham  Univ.  (England).  Dept.  of  Chemistry. 
J.  R.  West,  and  K.  O.  K.  Oduyemi. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  115,  No.  4,  p  457-474,  April  1989. 
1 1  fig,  2  tab,  19  ref,  append. 

Descriptors:  *Turbulent  flow,  'Suspended  solids, 
•Estuaries,  'Sediment  concentration,  'Sediment 
transport,  'Flow  velocity,  Sedimentation,  Salinity, 
Fluctuations,  Vertical  flow. 

Measurements  of  turbulent  fluctuations  of  horizon- 
tal and  vertical  components  of  velocity  and  of 
suspended  solids  concentration  in  the  region  of 
0.50  to  1.25  m  above  the  bed  have  been  made  in 
the  upper  reaches  of  the  Conwy  and  Tamar  estu- 
aries (U.K.).  The  characteristics  of  the  turbulence 
fluctuations  of  suspended  solids  concentration 
were  found  to  be  in  some  ways  similar  to  those  of 
the  turbulent  fluctuations  of  the  horizontal  and 
vertical  components  of  velocity  and  salinity.  The 
relative  velocities  are  strongly  dependent  on  rela- 
tive depth  and  particle  gradient  Richardson 
number.  The  intensity  of  the  suspended  solids  con- 
centration fluctuations  increases  with  the  suspend- 
ed solids  concentration  vertical  gradient.  The  mo- 
mentum and  suspended  solids  flux  correlation  coef- 
ficients decrease  with  increasing  gradient  Richard- 
son number,  with  the  vertical  suspended  solids  flux 
correlation  coefficient  decreasing  more  rapidly 
than  the  horizontal  suspended  solids  flux  correla- 
tion coefficient.  These  effects  are  tentatively  ex- 
plained by  the  concept  of  turbulent  fluctuations 
being  progressively  replaced  by  wave-like  fluctua- 
tions in  stable  conditions.  (Author's  abstract) 
W89-09445 


HYDROLOGIC  APPROACH  TO  PREDICTION 
OF  SEDIMENT  YIELD, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09449 


BIOTURBATION,      SEDIMENTATION      AND 
SEDIMENT-WATER  EXCHANGES, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09471 


SEDIMENTATION  IN  THE  ILLINOIS  RIVER 
VALLEY  AND  BACKWATER  LAKES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
N.  G.  Bhowmik,  and  M.  Demissie. 
Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 
p  187-195,  January  30,  1989.  3  fig,  1  tab,  9  ref.  NSF 
grant  BSR81-14563. 

Descriptors:  'Sedimentation,  'Sedimentation  rates, 
•Illinois,  'Water  pollution  control,  Lake  sedi- 
ments, Nonpoint  pollution  sources,  Wetlands, 
Trace  elements,  Sediment  load. 

The  Illinois  River  valley  has  experienced  a  tremen- 
dous amount  of  sediment  deposition  in  recent 
years.  Many  of  the  53  or  so  backwater  lakes  along 
this  major  river  have  lost  30  to  100%  of  their 
capacity  to  sediment  deposition.  Peoria  Lake,  a 
bottomland  lake,  has  lost  68%  of  its  1903  capacity, 
and  upper  Peoria  Lake  will  eventually  attain  the 
appearance  of  an  incised  river  with  broad  and 
shallow  wetlands  on  both  sides.  On  the  average 
about  18.7  million  metric  tons  of  sediment  is  depos- 
ited annually  over  the  entire  river  valley,  with  a 
deposition  rate  of  20.5-53.3  mm/yr.  Recently  im- 


plemented nonpoint  source  pollution  control  meas- 
ures are  showing  their  impacts  on  the  receiving 
bodies  of  water  through  substantially  lower  con- 
centrations of  trace  elements  within  the  recently 
deposited  sediment.  (Author's  abstract) 
W89-09498 


CHANGJIANG  RIVER  PLUME  AND  SUS- 
PENDED SEDIMENT  TRANSPORT  IN 
HANGZHOU  BAY, 

National    Bureau    of   Oceanography,    Hangzhau 

(China).  Second  Inst,  of  Oceanography. 

S.  Jilan,  and  W.  Kangshan. 

Continental  Shelf  Research  CSHRDZ,  Vol.  9,  No. 

1,  p  93-111,  January   1989.   14  fig,  4  tab,   13  ref. 

Descriptors:  'Changjiang  River,  'Estuaries, 
'China,  'Bays,  'Sediment  transport,  'Hydrog- 
raphy, 'Suspended  sediments,  •Plumes,  *River 
flow,  Salinity,  Siltation,  Sediment  sampler,  Sedi- 
ment discharge,  Particle  size,  Sediment  distribu- 
tion, Deposition. 

Hangzhou  Bay  is  situated  immediately  south  of  the 
mouth  of  Changjiang,  the  fourth  largest  river  in 
the  world  in  both  water  and  sediment  discharge. 
Synoptic  and  anchor-station  observations  of  hy- 
drography and  suspended  sediment  during  July 
1981,  December  1982,  and  December  1983  have 
been  used  to  describe  the  water  and  sediment 
discharge  from  Changjiang  into  Hangzhou  Bay. 
The  primary  Changjiang  plume  exits  through  the 
middle  two  of  four  waterways  at  the  Changjiang 
River  mouth,  and  has  a  front  extending  more  than 
50  km  offshore.  Nearshore  there  is  a  secondary 
Changjiang  plume  resulting  from  the  discharge 
pattern  of  the  southernmost  waterway,  which  is 
close  to  Hangzhou  bay.  This  plume  carries  with  it 
high  TSM  concentrations  and  is  found  to  play  an 
important  role  in  both  the  circulation  and  sediment 
transport  inside  the  bay.  The  plume  front  serves  as 
a  guide  for  sediment  transport  and  it  may  be  relat- 
ed to  the  rapid  accretion  at  the  south  shore  of 
Hangzhou  Bay.  (Author's  abstract) 
W89-09518 


IN-SITU    INTEGRATED    SUSPENDED    SEDI- 
MENT STREAM  SAMPLER  (IS3), 
State  Univ.  of  New  York  Coll.  at  Oswego.  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-09549 


WIDTH  OF  STRAIGHT  ALLUVIAL  CHAN- 
NELS, 

M.  A.  Stevens. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  3,  p  309-326,  March  1989. 
2  fig,  2  tab,  52  ref,  append. 

Descriptors:  *Channel  morphology,  *Alluvial 
channels,  'Soil  properties,  *Sediment  transport, 
•Stream  banks,  Channels,  Wash  load,  Strength, 
Alluvial  soils,  Residual  soils,  Flow,  Hydraulic  ge- 
ometry, Hydraulic  design,  Canals,  Sediment  trans- 
port, Friction. 

The  minimum  width  of  an  essentially  straight 
stable  alluvial  channel  transporting  water  with  or 
without  a  bed  material  or  wash  load  is  related  to 
the  tractive  strength  and  the  sliding  strength  of  the 
bank  soils,  either  alluvial  or  residual.  In  addition, 
the  variation  of  the  bed  level  at  the  banks  due  to 
bed  forms,  alternate  bars,  and  other  three-dimen- 
sional flow  effects  is  an  important  factor.  The 
variation  is  defined  by  the  ratio  of  the  maximum 
depth  along  the  bank  to  the  average  depth  over  the 
bed.  The  maximum  width  is  not  so  well  defined 
but  depends  on  the  depositional  characteristics  of 
the  suspended  sediment  and  the  development  of 
meandering  tendencies  in  wider  channels.  Use  of 
bank  soil  properties  to  determine  stable  channel 
widths  indicates  that  more  than  one  width  and 
slope  are  possible  to  carry  a  given  water  discharge 
with  or  without  bed-material  load.  For  design,  the 
minimum  allowable  width  is  usually  the  best 
choice.  (Author's  abstract) 
W89-09641 


SEDIMENT  ENTRAINMENT  IN  CHANNEL 
WITH  RIPPLED  BED, 

Tokyo  Univ.  (Japan).  Dept.  of  Civil  Engineering. 

T.  Asaeda,  M.  Nakai,  S.  K.  Manandhar,  and  N. 

Tamai. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  3,  p  327-339,  March  1989. 

6  fig,  1  tab,  20  ref,  2  append. 

Descriptors:  *Sediment  transport,  'Channel  mor- 
phology, 'Channel  erosion,  'Suspended  sediments, 
•Entrapment,  *Channels,  *Streambeds,  Hydraulic 
models,  Flow,  Shear  stress,  Sand,  Resistance, 
Drag,  Friction. 

An  expression  for  entrapment  in  a  channel  with 
rippled  bed  has  been  developed  considering  the 
entrainment  mechanism.  The  flow  structure  behind 
the  ripple  has  been  modeled  on  an  eye-shaped  line 
vortex.  Afterwards,  the  pick-up  rate  of  the  sedi- 
ment particle  and  its  motion  has  been  calculated 
under  the  vortex  activity.  The  ripple  characteris- 
tics, such  as,  configuration,  frequency  of  formation 
and  the  shear  stress  (due  to  the  vortex)  on  the  sand 
surface  have  been  obtained  as  functions  of  the  bulk 
parameters.  Combining  these  characteristics,  the 
entrainment  rate  at  the  lee-side  of  the  ripple  has 
been  calculated.  Also  the  entrainment  rate  from 
the  stoss  side  has  been  taken  as  a  basis  for  the 
calculations  concerned  with  the  total  entrainment 
rate.  Then,  the  ratio  of  the  lee-side  entrainment  to 
the  total  value  was  obtained  as  a  function  of  the 
ripple  characteristics  described  above.  The  results 
are  satisfactory  when  compared  with  former  inves- 
tigations and  experimental  results.  (Author's  ab- 
stract) 
W89-09642 


FORM  RESISTANCE  IN  GRAVEL  CHANNELS 
WITH  MOBILE  BEDS, 

North  Canterbury  Catchment  Board,  Christchurch 

(New  Zealand). 

G.  A.  Griffiths. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  3,  p  340-355,  March  1989. 

4  fig,  28  ref,  append. 

Descriptors:  *Hydraulic  roughness,  *Alluvial 
channels,  *Bed  load,  'Resistance,  'Gravel, 
'Streambeds,  'Channel  morphology,  'Sediment 
transport,  Channels,  Drag,  Turbulent  flow,  Stress, 
Shear  stress,  Flow,  Critical  flow,  Friction,  Mathe- 
matical equations,  Model  studies. 

Form  resistance,  which  includes  pressure  drag  on 
bed  forms  and  pressure  and  viscous  drag  on  bed 
particles  in  transport,  is  shown  to  be  a  major 
component  of  hydraulic  roughness  in  steady,  quasi- 
uniform,  two-dimensional  turbulent  flow  over 
mobile  gravel  beds.  Dimensionless  form  shear 
stress  exceeds  dimensionless  particle  shear  stress 
for  values  of  about  three  times  critical  Shields 
stress  in  subcritical  flow,  and  five  times  in  supercri- 
tical flow.  Theoretical  analysis  provides  a  physical 
basis  for  expressing  friction  factor  as  a  function  of 
particle  friction  factor,  estimated  by  the  Keulegan 
equation,  and  the  ratio  of  form  to  particle  shear 
stress,  termed  relative  form  shear  stress.  Dimen- 
sional reasoning  and  empirical  modeling  of  flume 
data  demonstrate  that  relative  form  shear  stress 
depends  on  Shields  stress  and  relative  roughness  in 
subcritical  and  upper  supercritical  flow  regimes, 
and  on  relative  roughness  alone  in  the  lower  super- 
critical regime.  In  particular,  for  given  Shields 
stress  and  increasing  relative  roughness,  relative 
form  shear  stress  increases  in  subcritical  flow  be- 
cause of  bed  form  influences  but  decreases  in  su- 
percritical flow  owing  to  transport  rate  effects. 
Predictive  relations  for  relative  form  shear  stress 
allow  an  explicit  solution  of  the  depth-discharge 
problem  for  mobile  gravel  beds.  (Author's  ab- 
stract) 
W89-09643 


GUIDE  FOR  ESTIMATING  RIVERBED  DEG- 
RADATION, 

Iowa  Univ.,   Iowa  City.   Inst,  of  Hydraulic  Re- 
search. 

S.  C.  Jain,  and  I.  Park. 
Journal      of     Hydraulic      Engineering     (ASCE) 
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JHEND8,  Vol.  115,  No.  3,  p  356-366,  March  1989. 
7  fig,  12  ref,  append.  NSF  Grant  CEE80-23003. 

Descriptors:  'Channel  erosion,  *Dam  effects, 
•River  beds,  'Degradation,  'Channel  morphology, 
'Sediment  discharge,  Computers,  Numerical  anal- 
ysis, Mathematical  equations,  Momentum  equation, 
Continuity  equation,  Flow,  Sediment  transport, 
Regression  analysis,  Froude  number. 

Riverbed  degradation  downstream  from  a  dam  due 
to  the  entrapment  of  sediment  in  the  reservoir  and 
release  of  sediment-free  water  through  the  dam  is  a 
classical  problem.  The  knowledge  of  the  rate  and 
extent  of  degradation  is  of  great  importance  to 
river  engineers  in  designing  hydraulic  structures 
along  the  river  reach  affected  by  degradation.  The 
rate  and  extent  of  riverbed  degradation  resulting 
from  sediment  interruption  were  determined  by 
means  of  computer-based  numerical  experiments. 
Momentum  and  continuity  equations  for  water  and 
sediment  flows  in  a  wide  prismatic  channel  were 
solved  numerically  using  a  recently  verified  model 
for  the  bed-armoring  process.  The  bed  profiles  for 
different  times  were  found  to  be  similar  and  coa- 
lesced to  a  single  normalized  curve.  The  changes 
in  bed  levels  and  mean  sediment  size,  and  the 
length  of  degradation,  determined  from  the  numer- 
ical experiments,  were  correlated  by  multiple  re- 
gression analysis  to  the  independent  dimensionless 
variables.  The  depth  of  degradation  depends  on  the 
Froude  number,  the  geometric  standard  deviation, 
and  the  normalized  median  size  of  the  bed  material. 
The  proposed  relationship  for  bed  degradation  was 
verified  with  the  field  data  of  Missouri  River.  The 
computation  procedure  is  illustrated  by  an  exam- 
ple. (Doria-PTT) 
W89-09644 


CALCULATION  OF  BED  VARIATION  IN  AL- 
LUVIAL CHANNELS, 

Civil  Engineering  Research  Inst.,  Sapporo  (Japan). 
Y.  Shimizu,  and  T.  Itakura. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  3,  p  367-384,  March  1989. 
12  fig,  3  tab,  22  ref,  append. 

Descriptors:  'Channel  morphology,  'Bed  load, 
'Sediment  transport,  'River  beds,  'Alluvial  chan- 
nels, 'Meanders,  'Model  studies,  Flow  characteris- 
tics, Shallow  water,  Continuity  equation,  Simula- 
tion, Riffles. 

A  two-dimensional  model  was  applied  to  calculate 
bed  variations  in  alluvial  channels.  The  depth- 
averaged  flow  field  was  obtained  from  a  steady- 
state,  two-dimensional  shallow  water  flow  model, 
and  the  bed  variation  was  calculated  by  a  continui- 
ty equation  for  bed-load  transport.  The  model  was 
used  to  analyze  the  symmetric  and  asymmetric 
meander  loops.  Results  agreeing  with  experiments 
were  observed.  Applications  of  the  model  to  the 
development  of  meso-scale  bed  configuration  in 
straight  channels  are  also  shown.  The  model  simu- 
lations were  conducted  for  three  types  of  bed 
configurations:  alternating  bars,  braided  bars,  and 
no  bars,  according  to  the  regime  criteria  of  meso- 
scale  bed  configurations  proposed  by  Kuroki  and 
Kishi.  The  computed  results  for  alternating  bars 
compare  favorably  with  experiments.  The  migra- 
tion velocity  of  bars  in  meandering  channels  was 
also  investigated  by  the  model.  Good  agreement 
with  previous  experimental  and  theoretical  analy- 
ses was  found.  (Author's  abstract) 
W89-09645 


EFFECTS  OF  AIR  ENTRAINMENT  ON 
PLUNGE  POOL  SCOUR, 

Gibb  (Alexander)  and  Partners,  London  (Eng- 
land). 

P.  J.  Mason. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  3,  p  385-399,  March  1989. 
5  fig,  2  tab,  25  ref,  append. 

Descriptors:  'Plunge  pools,  'Stilling 

basins, 'Entrainment,  'Scour,  'Hydraulic  models, 
•Dam  effects,  Erosion,  Jets,  Flood  flow. 

For  many  years,  the  erosion  of  plunge  pools  down- 
stream of  dams  has  represented  an  increasingly 


popular  form  of  hydraulic  energy  dissipation. 
Flood  flows  are  issued  from  flip  buckets,  pressure 
gates,  and  dam  spillway  crests  in  the  form  of  high 
energy  jets.  Plunge  pools  or  scour  holes  are 
formed  in  the  river  bed  downstream  at  the  point  of 
jet  impact.  Plunge  pool  scour  depths  are  normally 
assumed  to  be  dependent  on  unit  flow  q  and  head 
drop  H,  with  a  surprising  variation  among  authors 
concerning  the  importance  of  H.  It  is  hypothesized 
that  this  process  may  be  linked  to  plunge  pool  air 
entrainment.  Tests  were  carried  out  using  a  hy- 
draulic model  on  which  q,  H,  and  the  air/water 
ratio  'beta'  in  the  plunge  pool  could  each  be  varied 
separately.  Scour  depths  were  found  to  depend 
only  on  q  and  beta  with  the  apparent  effects  of  H 
recorded  in  the  past  being  possibly  due  to  associat- 
ed variations  of  beta  with  H.  Equations  were  de- 
veloped explaining  the  results  in  terms  of  forces  on 
the  particles  of  bed  material.  These  are  shown  to 
apply  to  a  wider  body  of  model  test  data  and  also 
to  prototype  data.  It  is  proposed  that  any  future 
plunge  pool  scour  studies  should  recognize  air 
entrainment  as  a  significant  variable.  (Doria-PTT) 
W89-09646 


DENSITY    MEASUREMENT    OF    PARTICLE 
AND  FLOC  SUSPENSIONS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

Water  Research  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-09647 


ASSESSMENT  OF  TOXICANT  ACTIVITY  IN 
SEDIMENTS  BY  THE  ECHA  BIOCIDE  MONI- 
TOR, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09677 


SOME    HEAVY    METALS    IN    SEDIMENTS 
FROM  DARWIN  HARBOUR,  AUSTRALIA, 

Darwin  Inst,  of  Tech.,  Casuarina  (Australia).  Fac- 
ulty of  Applied  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09696 


J.  T.  Moller. 

Resource  Management  and  Optimization 
RMOPDH,  Vol.  5,  No.  1-4,  p  61-89,  April  1987.  15 
fig,  3  tab,  8  ref. 

Descriptors:  'Denmark,  'Erosion,  'Sedimentation, 
'Shore  protection,  'Coastal  zone  management, 
•Coasts,  Recreation,  Geomorphology,  Water  use, 
Dredging,  Conservation,  Case  studies,  Harbors, 
Land  reclamation,  Economic  aspects,  Channel  im- 
provement, Coastal  waters,  Flood  protection. 

Although  Denmark  is  a  small  country,  its  shoreline 
is  very  long.  Owing  to  loosely  consolidated  sedi- 
ments, the  costs  are  vulnerable  to  erosion,  but 
great  efforts  have  been  made  to  protect  them. 
Denmark's  coast  is  characterized  by  moraine  or 
fluvial  materials  or  aeolian  sediments.  The  shore- 
lines are  mainly  moraine  and  limestone  cliffs,  sandy 
beaches,  salt  marshes  and  meadows.  Many  sites 
along  the  Danish  coast  have  been  reclaimed. 
Meadows  are  protected  against  flooding,  especially 
in  areas  with  raised  sea  floors.  Tourist  activities, 
nature  protection  and  economic  perspectives  inter- 
fere with  the  planning  of  coastal  protection.  Some 
problems  experienced  on  Danish  coasts  are  re- 
viewed, and  a  brief  case  study  of  the  Thyboron 
Area  is  used  to  exemplify  one  particularly  danger- 
ous coastal  problem  that  has  arisen  as  a  conse- 
quence of  geomorphological  and  economic  condi- 
tions. Thyboron,  a  natural  harbor  on  the  North 
Sea,  was  subject  to  sedimentation  deposited  in  a 
delataic  form  east  of  the  outlet  over  a  period  of 
years.  This  caused  decreased  water  transport  ve- 
locities, which  led,  in  turn,  to  further  sedimenta- 
tion. The  outlet  had  to  be  maintained  by  dredging 
since  it  had  become  so  important  economically. 
Erosion  of  the  barriers  increased  greatly  when  the 
navigable  channels  were  kept  open  artificially. 
(Friedmann-PTT) 
W89-09705 


MAN'S  RESPONSE  TO  COASTAL  CHANGE  IN 
THE  NORTHERN  GULF  OF  MEXICO, 

Nicholls  State  Univ.,  Thibodaux,   LA.  Dept.   of 

Earth  Science. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-09710 


REMOVAL,  TREATMENT,  AND  USE  OF  SEDI- 
MENT FROM  RESERVOIRS, 

Hydro  Soil  Services  N.V.,  Zwijndrecht  (Belgium). 
M.  Roovers. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  3,  p  45-48,  March  1989.  5 
fig,  19  ref. 

Descriptors:  'Reservoir  silting,  'Sediment  control, 
'Dredging,  Spoil  banks,  Reservoir  management, 
Silt,  Land  reclamation,  Recycling. 

Various  methods  for  preventing  and  dealing  with 
sedimentation  problems  at  reservoirs  are  reviewed. 
Existing  methods  are  either  preventative  or  cura- 
tive, and  sediment  flushing  and  dredging  fall  into 
the  latter  category.  In  most  reservoirs,  it  seems 
that  the  use  of  an  automatic  deep-dredger  with  a 
silt-tight  remote  controlled  grab  system  is  the  best 
solution  for  sediment  deposit  removal,  due  to  un- 
limited dredging  depth,  removal  of  most  types  of 
sediments,  limited  water  consumption,  no  pollution 
effects,  easy  installation  and  transport  of  equip- 
ment, easy  operation,  and  continued  operation  of 
the  reservoirs  during  the  dredging  process.  The 
dredged  material  can  then  be  treated  by  hydrocy- 
clones  and  sieves  and  used  for  recycling  in  the 
construction  industry.  This  system  for  sediment 
removal  and  disposal,  developed  in  Belgium  and 
which  can  be  offered  on  a  turnkey  basis,  is  recom- 
mended. The  system  is  suitable  for  dredging  to 
depths  of  around  150  m,  and  is  claimed  not  to 
cause  turbidity  (and  therefore  pollution)  to  the 
reservoir  water  while  the  process  is  going  on.  No 
interruption  to  the  reservoir  operation  is  necessary 
during  the  dredging  process.  (VerNooy-PTT) 
W89-09701 


MAN  AND  THE  CHANGING  COASTLINE  OF 
DENMARK, 

Aarhus  Univ.  (Denmark). 


SORPTION  BEHAVIOR  OF  SOME  ORGANO- 
PHOSPHORUS  PESTICIDES  IN  NATURAL 
SEDIMENTS, 

Zagreb  Univ.  (Yugoslavia).  Inst,  for  Medical  Re- 
search and  Occupational  Health. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09716 


SOURCE  AND  QUANTITATIVE  ESTIMATION 
OF  THE  SAND  ACCUMULATION  IN  THE 
CHANNEL  AT  THE  BAR  OF  THE  RIVER 
MOUTH  OUTSIDE  SHANTOU  PORT  (IN  CHI- 
NESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
ology. 

B.  Lin,  F.  You,  and  T.  Zhou. 
Oceanologia  et  Limnologia  Sinica,  Vol.  17,  No.  1, 
p  13-25,  January  1986.  8  fig,  1  tab,  4  ref.  English 
summary. 

Descriptors:  'River  mouth,  'Sedimentation, 
'Sandbars,  'Xinjinxi  River,  'Sand,  'China,  Sedi- 
ment transport,  Sediment  load,  Shoals,  Channels, 
Dredging,  River  mechanics. 

The  sources  of  sand  which  form  the  bar  at  the 
Xinjinxi  River  mouth,  outside  Shantou  Port,  and 
the  river's  dredged  channel,  are  discussed.  The 
accumulation  is  calculated  from  data  from  prior 
studies  and  data  recently  acquired.  Results  reveal 
that  the  bar  overlaps  the  modern  ebb  delta.  This 
delta  appears  to  be  based  on  an  ancient  longshore 
bar.  The  development,  growth  and  decline  of  the 
sand  bar  are  closely  related  to  the  characteristics  of 
the  sand  carried  there  from  the  Xinjinxi  River,  and 
by  wave  and  tidal  currents.  Sediment  patterns  indi- 
cated that  the  bar  at  the  river  mouth  is  declining 
following  the  dredging  of  a  channel  through  the 
river.  Sediment  volume  is  on  the  decrease  from  the 
river  mouth  to  the  channel  bar.  Heavy  minerals 
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found  can  be  divided  into  three  zones:  titanite, 
magnetite,  zircon;  epidote,  hornblend;  and  biotite-- 
in  accordance  with  their  specific  gravities  and 
shapes.  Sediment  properties  show  that  the  sand 
was  in  fact  transported  to  the  river  mouth  from  the 
Xinjinxi  River.  Comparisons  of  historic  charts 
(1907-1979)  show  that  the  average  sand  accumula- 
tion is  about  560,000  cu  m  and  that  on  the  east  side 
of  the  channel,  this  accounts  for  87.3%.  However, 
accumulation  on  the  west  side  tends  to  be  faster, 
indicating  that  the  sand  is  transported  from  east  to 
west.  Various  information  shows  that  the  sand 
accumulated  in  the  dredged  channel  is  transported 
from  the  shoal  along  the  east  side.  At  present,  the 
bar  of  the  river  mouth  is  under  a  dynamic  parae- 
quilibrium  with  very  little  accumulation.  However, 
after  the  channel  is  dredged,  the  channel  will  be 
silted  up  gradually  by  the  sand.  The  volume  of  silt 
deposited  is  related  to  the  width  and  depth  of  the 
dredged  channel.  Provided  that  the  channel  is  80 
m  wide  and  5.5  m  deep,  the  accumulation  can  be 
estimated  at  500,000-600,000  cu  m/yr.  (Lantz- 
PTT) 
W89-09748 


CHARACTERISTICS  OF  TIDAL  CURRENT 
AND  SEDIMENTATION  OF  SUSPENDED 
LOAD  ON  TIDAL  MUD  FLAT  IN  JIANGSU 
PROVINCE  (IN  CHINESE), 

Nanjing  Univ.  (China). 

R.  Zhang. 

Oceanologia  et  Limnologia  Sinica,  Vol.  17,  No.  3, 

p  235-245,  May  1986.  6  fig,  1  tab,  19  ref.  English 

summary. 

Descriptors:  "Tidal  currents,  'Sedimentation, 
•Suspended  load,  *Mud  flats,  "China,  Tidal  flats, 
Sediment  transport,  Suspended  sediments,  Tides, 
Water  currents. 

The  prograding  tidal  mud  flat  in  Jiangsu  Province 
is  perhaps  the  widest  and  longest  in  China.  It 
belongs  to  the  open  (north  part)  or  semi-open 
(south  part)  tidal  flat  and  is  of  a  moderate-high 
tidal  range.  Four  profiles  of  tidal  mud  flats  in 
Jiangsu  Province  are  described.  A  25-hour  survey 
of  the  whole  tide  hydrography  was  carried  out  for 
each  profile.  Analyses  and  characteristics  of  tidal 
currents  and  the  concentration  of  suspended  sedi- 
ments on  tidal  mud  flats  are  presented.  It  has  been 
found  that  the  concentration  and  distribution  of 
suspended  sediment  is  different  from  that  of  cur- 
rent velocity  along  the  profiles.  The  concentration 
of  suspended  sediment  is  the  highest  near  the  low 
water  line  decreasing  toward  the  sea  and  the  high 
water  line.  However  the  velocity  decreases  from 
offshore  to  the  high  water  line.  The  tidal  current  is 
rectilinear  in  the  offshore  tidal  channel,  but  rotary 
on  tidal  mud  flats.  The  direction  of  residual  trans- 
port of  water  and  sediments  in  the  upper  intertidal 
zone  contrasts  strikingly  with  that  on  the  lower 
intertidal  and  subtidal  zones.  A  lag  mechanism 
appears  to  be  the  main  explanation  of  sedimentary 
processes  taking  place  on  tidal  flats  in  Jiangsu 
Province  but  all  of  the  observed  phenomenon 
cannot  be  explained  without  considering  wave  and 
storm  surge  effects.  This  doesn't  take  into  account 
an  introducing  wave  and  storm  surge  effect.  It  is 
notable  that  horizontal  residual  circulation  of 
water  and  suspended  load  occurs  on  the  tidal  flats. 
As  a  result,  the  wide  tidal  mud  flat  is  divided  into  a 
series  of  longshore  cells  which  form  individual 
dynamic  units.  (Author's  abstract) 
W89-09758 


STUDY  OF  CLAY  MINERALS  IN  SOME  SALT 
LAKES  OF  CHINA  (IN  CHINESE), 

Qinghai  Inst,  of  Salt  Lake,  Xining  (China). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09763 


METALS  FROM  SEDIMENTS, 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 

Botanisches  Inst. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09834 


BEDDING-DOWN  AND  RHEOLOGY  OF 
MUDS:  PART  I  (TASSEMENT  ET  RHEOLOGIE 
DES  VASES:  PREMIERE  PARTTE), 


4,    Avenue    Jean-Jaures,    94220   Charenton-Pont, 

France. 

C.  Migniot. 

Houille  Blanche  HOBLAB,  No.  1,  p  11-29,  1989. 

30  fig,  28  ref.  English  summary. 

Descriptors:  "Sediment  transport,  "Alluvial  chan- 
nels, "Rheology,  "Bed  load,  "Sedimentation,  "Silt- 
ing, Deposition,  Sediment,  Reviews,  Mud,  Alluvi- 


The  knowledge  of  bedding-down  conditions  of 
very  thin  sediment  deposits~of  the  mud,  silt  or 
alluvium  type-and  their  consistency  modifications 
day  after  day  is  a  prime  element  to  tackle  silting 
problems  at  the  site  and  to  search  for  the  best 
means  to  find  a  solution.  A  synthesis  of  various 
research,  relating  to  mud-bedding  down  and  rheol- 
ogy, carried  out  during  the  last  twenty  years  by 
the  Laboratoire  Central  d'Hydraulique  de  France 
is  presented.  From  these,  number  of  empirical  laws 
on  the  evolution  of  deposits  density  can  be  ex- 
pressed from  results  obtained  from  sediments  of 
very  different  mineralogical,  chemical  and  granu- 
lometrical  types,  associated  with  waters  more  or 
less  rich  in  salts.  Presumptions  can  be  made  on  the 
angles  of  repose  of  banks  and  on  their  conditions  of 
entrainment  and  transport  by  currents  and  swell 
taking  the  mechanical  characteristics  of  these  de- 
posits into  account.  (Author's  abstract) 
W89-09841 


SIZE-SELECTIVE  ENTRAINMENT  OF  BED 
LOAD  IN  GRAVEL  BED  STREAMS, 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 

Science. 

P.  J.  Ashworth,  and  R.  I.  Ferguson. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  4,  p  627-634,  April  1989.  4  fig,  3  tab,  26  ref. 

NERC  grant  GR3/5602. 

Descriptors:  "Sediment  transport,  "Streams,  "Bed 
load,  "Gravel,  "Entrainment,  "Particle  size,  Dub- 
haig  River,  Feshie  River,  Scotland,  Lyngsdalselva 
River,  Norway,  Shear  stress,  Braided  streams, 
Stream  beds. 

Entrainment  of  mixed  size  gravel  bed  material  was 
studied  in  nine  reaches  of  three  high-power 
streams  in  Scotland  and  Norway:  Allt  Dubhaig, 
River  Feshie,  and  the  Lyngsdalselva.  Paired  meas- 
urements of  at-a-point  shear  stress  (estimated  from 
velocity  profiles)  and  bed  load  transport  (by  hand- 
held sampler)  were  made.  They  extended  to  very 
high  values  (400  N/sq  m,  3.5  kg/m/sec).  Analyses 
of  maximum  bed  load  diameter,  mean  bed  load 
diameter,  transport  rates  of  individual  size  frac- 
tions, and  tracer  pebble  movements  all  showed 
some  dependence  of  threshold  shear  stress  for  en- 
trainment on  absolute  particle  size,  despite  strong 
relative  size  effects.  Precise  equal  mobility  of  all 
sizes  was  approached  in  the  data  set  with  the 
highest  shear  stresses  and  transport  rates.  Size- 
selective  transport  in  the  streams  studied  is  also 
indicated  by  clear  downstream  and  downbar  re- 
ductions in  surface  sediment  size  over  distances  too 
short  for  abrasion  to  be  significant.  (Cassar-PTT) 
W89-09886 


INFLUENCE  OF  SAND  ON  HYDRAULICS 
AND  GRAVEL  TRANSPORT  IN  A  BRAIDED 
GRAVEL  BED  RIVER, 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 

Science. 

R.  I.  Ferguson,  K.  L.  Prestegaard,  and  P.  J. 

Ashworth. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  4,  p  635-643,  April  1989.  7  fig,  17  ref.  NATO 

grant  86/310. 

Descriptors:  "Alluvial  channels,  "Sediment  trans- 
port, "Streams,  "Bed  load,  "Sand,  "Gravel,  "Braid- 
ed streams,  "Entrainment,  "Particle  size,  White 
River,  Washington,  Shear  stress,  Stream  beds. 

Measurements  in  a  braided  reach  of  the  proglacial 
White  River,  Washington,  were  used  to  compare 
the  bed  load  capacity  and  competence  of  flow  over 
the  predominant  gravel  bed  and  over  a  narrow 
ribbon  of  mobile  sand  which  extended  alongside 
the  talweg.  Analysis  of  144  velocity  profiles  and 


222  bed  load  samples  showed  that  shear  stress  and 
roughness  height  were  significantly  lower  over 
sand  than  gravel,  but  maximum  bed  load  diameter 
and  total  gravel  transport  rated  significantly 
higher,  as  were  transport  rates  of  given  size  frac- 
tions at  similar  shear  stresses.  These  differences  in 
competence  and  capacity  were  explained  by  rela- 
tive size  effects  on  the  threshold  shear  stress  for 
entrainment.  The  influence  on  gravel  transport  of 
local  variation  in  bed  material  size  was  believed 
responsible  for  the  self-sorting  of  bed  load  sheets 
described  previously.  However,  in  channels  such 
as  the  White  River,  the  continuous  longitudinal 
ribbon  of  sand  allowed  the  flow  to  develop  a  lower 
shear  stress  over  the  smoother  bed,  which  partly 
offset  the  relative  size  effects  of  competence  and 
capacity.  (Cassar-PTT) 
W89-09887 


SEDIMENT  ROUTING  IN  A  SMALL  DRAIN- 
AGE BASIN  IN  THE  BLAST  ZONE  AT  MOUNT 
ST.  HELENS,  WASHINGTON,  U.S.  A., 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Geogra- 
phy. 

R.  D.  Smith,  and  F.  J.  Swanson. 
Geomorphology,  Vol.  1,  No.  1,  p  1-13,  July  1988. 
5  fig,  7  tab,  25  ref.   Department  of  Agriculture 
Forest  Service,  Grant  PNW-80-286  and  81-306. 

Descriptors:  "Erosion,  "Sediment  transport,  "Vol- 
canoes, "Mount  St  Helens,  "Washington,  "Sedi- 
ment load,  Watersheds,  Streams,  Sediment  distri- 
bution, Bed  load,  Channels,  Alluvial  channels, 
Tephra,  Boomer  Creek,  Sediment  erosion,  Channel 
storage,  Rill  erosion,  Sheet  erosion,  Flow,  Geo- 
morphology. 

A  quantitative  description  of  the  routing  of  400,000 
tons/sq  km  of  sediment  delivered  to  a  2.4  sq  km 
basin  (Boomer  Creek)  by  the  May  18,  1980  erup- 
tion of  Mt.  St.  Helens  was  developed  for  May  1980 
to  June  1981.  Tephra  thicknesses  at  13  transects 
varied  from  19  to  44  cm,  with  an  average  of  34  cm. 
Hillslope  storage  sites  contained  900  cu  m  of  sedi- 
ment per  ha,  58%  in  primary  and  42%  in  second- 
ary storage.  Alluvial  wedges  accounted  for  more 
stored  sediment  than  any  other  type  of  hillslope 
storage  site.  Eighty-five  percent  of  this  volume 
was  in  primary  storage  and  15%  in  secondary 
storage.  Storage  upslope  of  logs  accounted  for 
29%  of  the  total  volume  in  hillslope  storage  sites. 
Of  the  1980  tephra  15%  was  mobilized  by  shallow 
sliding  on  hillslopes  exceeding  a  critical  gradient 
(0.70).  This  material  was  capped  by  a  silty  layer  of 
low  infiltration  capacity,  causing  rain  to  run  off  as 
sheet  flow,  eroding  an  average  4  mm  of  the  surface 
within  the  first  post-eruption  year.  Sheet  flow 
became  channelized  into  rills  where  additional 
sediment  was  mobilized.  Rates  of  sheet  and  rill 
erosion  decreased  through  time  because  of  an  in- 
crease in  infiltration  capacity  and  exposure  of 
coarse,  less  erodible  substrates.  Most  remobilized 
sediment  on  hillslopes  was  redeposited  before 
reaching  the  channel  system.  However,  in  addition 
to  the  5%  of  the  tephra  mass  delivered  directly  to 
channels  by  the  eruption,  7%  was  delivered  by 
shallow  sliding  and  sheet  and  rill  erosion.  Sediment 
accumulated  in  channel  storage  sites  such  as  those 
formed  upstream  of  fallen  logs.  In  first-and  second- 
order  channels  greatest  storage  was  in  channel-bed 
storage;  in  third-and  fourth-order  channels  alluvial 
fan  storage  was  more  important.  A  large  alluvial 
fan  formed  at  the  mouth  of  Boomer  Creek  and 
accounted  for  about  one-third  of  the  channel- 
stored  sediment  after  one  year.  By  this  time  6%  of 
the  1980  sediment  delivered  to  the  basin  was  in 
storage  within  the  channel  system,  and  6%  had 
been  exported  from  the  basin.  Most  of  the  tephra 
delivered  to  the  basin  by  the  eruption  is  likely  to  be 
preserved  in  the  stratigraphic  record.  (Cassar- 
PTT) 
W89-O9907 


BANK  RECESSION  PROCESSES,  RATES,  AND 
PREDICTION,  LAKE  SAKAKAWEA,  NORTH 
DAKOTA,  U.S.A., 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Geol- 
ogy- 

J.  R.  Reid,  B.  S.  Sandberg,  and  M.  D.  Millsop. 
Geomorphology,  Vol.  1,  No.  2,  p  161-189,  March 
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WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 


1988.  23  fig,  11  tab,  33  ref. 

Descriptors:  'Erosion,  'Lakes,  *Bank  erosion, 
•Lake  Sakakawea,  *North  Dakota,  Beach  erosion, 
Seasonal  variation,  Wind  waves,  Wave  action, 
Geomorphology. 

Bank  recession  at  twenty  stations  along  the  eastern 
end  of  286  km  long  Lake  Sakakawea,  North 
Dakota,  measured  regularly  between  1983  and 
1986  showed  a  recession  range  from  essentially 
zero  to  almost  9  m  per  year,  with  an  average  of  1.6 
m  per  year.  Areas  with  a  high  recession  rate  either 
faced  into  the  dominant  wind,  have  narrow  beach- 
es, are  devoid  of  appreciable  coarse  beach  clasts, 
have  strongly  jointed  till  overlying  sands,  are  in 
areas  of  high  topographic  relief,  or  are  on  exposed 
headlands.  Areas  with  low  recession  rates  are 
either  in  protected  bays,  face  away  from  the  domi- 
nant wind,  are  in  the  lee  of  islands,  have  an  appre- 
ciable percentage  of  coarse  beach  clasts,  or  are  in 
areas  of  low  topographic  relief.  High  lake  levels 
with  accompanying  wind-driven  waves  accounted 
for  about  78%  of  total  bank  recession.  Failure 
events  related  to  spring  thaw  accounted  for  the 
remaining  22%  of  total  bank  recession.  Almost 
100%  of  the  recession  was  by  mass  movement 
following  wave  erosion  of  the  colluvium  and  occa- 
sionally the  primary  bank  material.  Block  separa- 
tion along  joints  was  dominant.  Banks  9  m  high 
receded  at  the  same  long-term  average  rate  as 
banks  5  m  high,  but  the  low  banks  receded  more 
irregularly.  The  minimum  ultimate  recession 
ranges  from  zero  to  54  m,  the  latter  taking  113 
years  to  reach  stability.  Maximum  ultimate  reces- 
sion (500  years)  ranges  from  zero  to  800  m.  The 
probable  ultimate  recession  was  estimated  at  zero 
to  585  m  (trend  analysis)  or  zero  to  542  m  (regres- 
sion analysis).  (Cassar-PTT) 
W89-09909 


SEDIMENT  YIELD  AND  SPURIOUS  CORRE- 
LATION: TOWARD  A  BETTER  PORTRAYAL 
OF  THE  ANNUAL  SUSPENDED-SEDIMENT 
LOAD  OF  RTVERS, 

Geological  Survey,  Lakewood,  CO. 
C.  F.  Waythomas,  and  G.  P.  Williams. 
Geomorphology,  Vol.  1,  No.  4,  p  309-316,  Decem- 
ber 1988.  5  fig,  17  ref. 

Descriptors:  'Statistics,  'Sediment  yield,  'Rivers, 
'Suspended  sediments,  Erosion,  Drainage  patterns, 
Mississippi  River,  Green  River,  San  Juan  River, 
Geomorphology. 

Methods  for  portraying  the  annual  suspended  sedi- 
ment load  of  a  river  are  suggested.  One  method 
involved  plotting  suspended  sediment  load  (tons 
per  year)  against  distance  downstream.  This  indi- 
cated that  annual  suspended  sediment  load  does 
not  necessarily  have  a  linear  relationship  with  dis- 
tance. The  second  method  involved  plotting 
annual  suspended  sediment  load  against  drainage 
basin  area.  Both  methods  more  accurately  por- 
trayed fundamental  relations  between  annual  sedi- 
ment load  and  drainage  basin  characteristics  than 
did  the  yield-area  relation  because  spurious  corre- 
lation was  avoided.  Plots  were  made  of  annual 
suspended  sediment  load  versus  time  for  several 
stations  along  each  of  eight  rivers  for  the  10-15 
years  of  available  data.  The  plots  were  in  phase 
with  respect  to  relative  magnitude  of  annual  sedi- 
ment loads  in  these  rivers  (Mississippi,  Colorado, 
Delaware,  Sacramento,  Green  in  Wyoming  and 
Utah,  Schuylkill,  Eel,  and  San  Juan).  (Cassar-PTT) 
W89-09911 


TECHNIQUE  FOR  BETTER  SEDIMENT 
CHARACTERIZATION, 

Georgia  Dept.  of  Natural  Resources,  Atlanta. 
K.  A.  Knapp,  and  B.  C.  Dysart. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  128-137,  1  tab, 
12  fig,  5  ref. 

Descriptors:  'Environmental  effects,  'Water  qual- 
ity control,  'Erosion,  'Distribution  patterns, 
•Sedimentation,  Particle  size,  Erosion  control, 
Sediment  control,  Sediment  erosion,  Sediment  dis- 
tribution,   Particulate    matter,    Data    processing, 


Data  interpretation,  Stoke's  law,  Sensitivity  analy- 
sis. 

The  dual  dispersed  and  nondispersed  particle  size 
distribution  (PSD)  analysis  provides  a  tool  to 
assess  and  mitigate  the  environmental  hazard  posed 
by  an  eroded  material.  Using  the  hydrometer 
method  of  PSD  analysis,  each  standard  PSD  prep- 
aration (chemical  dispersion  of  soil  aggregates)  was 
preceded  by  nondispersed  PSD  analysis.  The  data 
were  then  plotted  as  the  percentage  finer  by 
weight,  on  an  arithmetic  scale,  versus  grain  size,  on 
a  log  scale.  Each  sediment  sample's  curve  included 
a  dispersed  portion  and  a  nondispersed  portion 
which  could  be  used  to  describe  the  transport 
behavior  of  the  soil.  This  information  is  necessary 
to  design  effective  erosion  control  measures.  Sedi- 
ment samples  were  collected  over  a  two-year 
period  from  the  site  of  a  1000-MW  pumped-storage 
hydroelectric  facility  now  under  construction.  The 
characterization  of  the  material  eroded  at  the  site 
studied  determined  that  the  material  collected  con- 
tains a  large  percentage  of  primary  clay,  and  poses 
inherent  adsorption/absorption  dangers  to  down- 
stream water  quality.  In  addition,  this  clay  floccu- 
lates to  form  aggregates  which  behave  and  settle 
like  much  larger  particles.  A  sensitivity  analysis 
which  included  an  investigation  of  the  effects  of 
sampling  approach,  temperature,  dispersing  time, 
meniscus,  and  concentration,  indicated  this  tech- 
nique is  a  simple,  quick,  reproducible,  and  inexpen- 
sive way  of  characterizing  an  eroded  material.  (See 
also  W89-10O42)  (White-Reimer-PTT) 
W89- 10052 


LATE  QUATERNARY  CLIMATE,  TECTON- 
ISM,  AND  SEDIMENTATION  IN  CLEAR 
LAKE,  NORTHERN  CALIFORNIA  COAST 
RANGES. 

Geological  Society  of  America,  Boulder,  CO.  Spe- 
cial Paper  No.  214.  1988.  225p.  Edited  by  John  D. 
Sims. 

Descriptors:  'Paleolimnology,  'Lake  basins,  'Tec- 
tonics, 'Geologic  history,  'California,  'Paleocli- 
matology,  'Lake  sediments,  Geothermal  studies, 
Volcanoes,  Geologic  fractures,  Seismology,  Paleo- 
hydrology,  Paleolimnology,  Palynology,  Stratigra- 
phy, Sedimentology,  Quaternary  Period,  Cenozoic 
Era,  Holocene  Epoch,  Pleistocene  Epoch,  Defor- 
mation, Dating,  Thermal  conductivity,  Correlation 
analysis,  Amino  acids,  Bioindicators,  Pollen,  Ostra- 
cods,  Diatoms,  Fish,  Core  drilling. 

Clear  Lake,  California,  is  of  interest  to  geoscien- 
tists  because  it  is  located  in  a  region  characterized 
by  active  tectonism,  recent  volcanism,  and  plant 
communities  that  are  sensitive  to  climatic  change. 
The  geologic  history  of  the  Clear  Lake  basin  is 
closely  related  to  the  events  in  the  nearby  Geysers- 
Clear  Lake  geothermal  area  and  to  Coast  Range 
tectonism,  both  of  which  developed  as  a  result  of 
the  northward  migration  of  the  northern  triple 
junction  of  the  San  Andreas  fault  system.  The 
research  papers  in  this  volume  were  stimulated  by 
core  drilling  done  in  Clear  Lake  in  1973  and  1980, 
and  are  concerned  with  the  stratigraphic  and  sedi- 
mentologic  record  contained  in  the  sediments  of 
the  Clear  Lake  basin,  as  well  as  the  use  of  this 
record  to  determine  the  tempo  of  volcanic  and 
tectonic  processes,  the  variation  in  late  Quaternary 
climate  in  the  northern  Coast  Ranges,  and  the 
evolution  of  plants  and  animals  that  live  in  the 
basin.  The  first  group  of  papers  examines  the  tec- 
tonic framework  and  paleogeography  of  the 
region,  presents  interpretations  of  depositional  en- 
vironments for  late  Cenozoic  basin  deposits,  dis- 
cusses the  near-surface  magma  body  just  south  of 
the  lake,  defines  basin-shaping/deformational  epi- 
sodes, illustrates  current  seismicity  and  fault  struc- 
tures, and  considers  thermal  conductivity  measure- 
ments taken  in  the  area.  The  second  group  of 
papers  examines  the  Clear  Lake  cores  in  terms  of 
physical  stratigraphy,  dating  of  sediments,  and  evi- 
dence of  paleolimnology  and  paleoclimate  of  Clear 
Lake.  Age  correlations  are  discussed  in  terms  of 
radiocarbon  dates,  tephra  layers,  and  amino  acids. 
Biologic  indicators  of  limnology  and  climate 
change  factors  affecting  Clear  Lake  are  covered  in 
papers  on  palynology  (pollen  spectra),  diatoms, 
ostracods,  and  subfossil  and  modern  fish.  Addition- 
al research  may  yield  data  applicable  to  ambigu- 


ities and  gaps  of  knowledge  in  the  cores  from  the 
lake,  for  instance  in  the  areas  of  further  develop- 
ment of  a  detailed  absolute  chronology  for  the 
Kelseyville  Formation,  palynologic  research  to 
further  detail  biostratigraphy  of  the  Kelseyville 
and  Lower  Lake  Formations,  and  additional  work 
on  pollen  spectra  from  cores  in  Clear  Lake  to 
enable  better  correlation  between  the  10  cores. 
(See  W89-10138  thru  W89-10152)  (Fish-PTT) 
W89-10137 


LATE  QUATERNARY  CLIMATE,  TECTON- 
ISM, AND  SEDIMENTATION  IN  CLEAR 
LAKE,  NORTHERN  CALIFORNIA  COAST 
RANGES, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-10138 


TECTONIC   FRAMEWORK   OF  THE   CLEAR 
LAKE  BASIN,  CALIFORNIA, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-10139 


LATE  QUATERNARY  DEPOSITS  BENEATH 
CLEAR  LAKE,  CALIFORNIA;  PHYSICAL 
STRATIGRAPHY,  AGE,  AND  PALEOGEOGRA- 
PHIC  IMPLICATIONS, 

Geological  Survey,  Menlo  Park,  CA. 
J.  D.  Sims,  M.  J.  Rymer,  and  J.  A.  Perkins. 
IN:   Late  Quaternary  Climate,   Tectonism,   Sedi- 
mentation   in    Clear    Lake,    Northern    California 
Coasts.  Geological  Society  of  America,  Boulder, 
CO.  1988.  p  21-44,  10  fig,  3  tab,  48  ref. 

Descriptors:  'Paleolimnology,  'Lake  basins,  'Tec- 
tonics, 'Geologic  fractures,  'Cores,  'California, 
'Volcanoes,  'Stratigraphy,  'Sedimentology,  Pa- 
leoclimatology,  Lake  sediments,  Geologic  history, 
Eutrophic  lakes,  Quaternary  Period,  Deformation, 
Dating,  Correlation  analysis,  Bioindicators,  Pollen. 

Clear  Lake,  California,  lies  in  a  volcano-tectonic 
depression  that  received  nearly  continuous  lacus- 
trine deposition  for  the  past  500,000  years  and 
probably  longer.  The  lake  has  been  shallow  (<30 
meters)  and  eutrophic  throughout  its  history.  Sedi- 
ments beneath  the  floor  of  the  lake  are  fine  grained 
(chiefly  >7.0  phi)  and  contain  fossils  of  a  large 
lacustrine  biota,  as  well  as  a  pollen  record  of  land 
plants  that  lived  in  the  basin.  The  sediments  also 
contain  tephra  units  of  local  and  regional  extent. 
The  ages  of  the  sediments  in  Clear  Lake  are  deter- 
mined from  radiocarbon  dates  on  the  sediments, 
from  correlation  of  regionally  distributed  tephra 
units,  and  from  inferred  correlation  of  oak-pollen 
spectra  with  the  marine  oxygen-isotope  record. 
From  the  chronology  of  events  recorded  in  the 
cores  from  Clear  Lake,  the  late  Quaternary  history 
of  the  lake  can  be  deciphered  and  the  sediments 
correlated  with  other  basins  in  northern  California. 
Comparison  of  cores  from  Clear  Lake  with  strata 
of  the  Kelseyville  Formation,  exposed  south  of  the 
main  basin,  suggests  a  general  northward  migration 
of  lacustrine  sedimentation,  which  in  turn  suggests 
a  northward  tilt  of  the  basin.  Migration  of  the  lake 
was  a  response  to  volcanism  and  tectonism.  Vol- 
canic rocks  erupted  from  Mt.  Konocti,  on  the 
southern  margin  of  the  lake,  and  displaced  the 
shoreline  to  the  west  and  north.  Clear  Lake  is 
bounded  by  faults  that  are  part  of  the  San  Andreas 
fault  system.  These  faults  strongly  influenced  the 
position,  depth,  and  longevity  of  Clear  Lake. 
Movement  on  these  boundary  faults  deepened  the 
Highlands  and  Oaks  arms  of  the  lake  about  10  ka 
that  have  been  inferred  from  the  subbottom  stratig- 
raphy of  the  lake.  Climate  change,  although  re- 
sponsible for  large  variation  in  the  composition  of 
the  terrestrial  flora  of  the  Clear  Lake  drainage 
basin,  has  not  influenced  the  areal  extent,  depth,  or 
position  of  the  lake.  (See  also  W89-10137)  (Au- 
thor's abstract) 
W89-10140 
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FORMATIONS,  LAKE  COUNTY,  CALIFOR- 
NIA, 

Geological  Survey,  Menlo  Park,  CA. 
M.  J.  Rymer,  B.  Roth,  J.  P.  Bradbury,  and  R.  M. 
Forester. 

IN:  Late  Quaternary  Climate,  Tectonism,  Sedi- 
mentation in  Clear  Lake,  Northern  California 
Coasts.  Geological  Society  of  America,  Boulder, 
CO.  1988.  p  45-61,  3  fig,  5  tab,  38  ref,  2  append. 

Descriptors:  'Lake  sediments,  *Benthic  environ- 
ment, 'California,  *Lake  basins,  'Deposition, 
•Geologic  history,  •Paleolimnology,  Paleoclimato- 
logy,  Streamflow,  Anaerobic  environments,  Paleo- 
hydrology,  Stratigraphy,  Sedimentology,  Cenozo- 
ic  Era,  Pleistocene  Epoch,  Deformation,  Bioindi- 
cators,  Pollen. 

The  depositional  environments  of  the  Cache, 
Lower  Lake,  and  Kelseyville  Formations  are  de- 
scribed in  light  of  habitat  preferences  of  recovered 
mollusks,  ostracods,  and  diatoms.  A  reconstruction 
of  paleoenvironments  for  these  late  Cenozoic  de- 
posits provides  a  framework  for  an  understanding 
of  basin  evolution  and  deposition  in  the  Clear  Lake 
region.  The  Pliocene  and  Pleistocene  Cache  For- 
mation was  deposited  primarily  in  stream  and 
debris  flow  environments;  fossils  from  fine-grained 
deposits  indicate  shallow,  fresh-water  environ- 
ments with  locally  abundant  aquatic  vegetation. 
The  fine-grained  sediments  were  probably  deposit- 
ed in  ponds  in  abandoned  channels  or  shallow 
basins  behind  natural  levees  associated  with  the 
fluvial  systems  responsible  for  deposition  of  the 
bulk  of  the  tectonically  controlled  Cache  Forma- 
tion. There  is  strong  support  from  habitat  prefer- 
ences of  the  recovered  fossils  for  inferring  a  wide 
range  of  water  depths  during  deposition  of  this 
formation,  indicating  a  shallowing  system  and  the 
culmination  of  a  dessicating  lacustrine  system.  The 
Pleistocene  Kelseyville  Formation  represents  la- 
custrine deposition  with  minor  fluvial  deposits 
around  the  margins  of  the  basin.  Local  conglomer- 
ate beds  and  fossil  tree  stumps  in  growth  position 
within  the  basin  indicate  occasional  fluvial  incur- 
sions and  depositional  hiatuses.  The  Kelseyville 
strata  represent  a  large  water  mass  with  a  muddy, 
fluid  substrate  having  periods  of  anoxia,  account- 
ing for  the  low  numbers  of  benthic  organisms 
recovered  from  the  Kelseyville  Formation.  Similar 
low-oxygen  conditions  for  benthic  life  are  repre- 
sented throughout  the  sedimentary  history  of  Clear 
Lake.  Water  depths  for  the  Kelseyville  Formation 
of  10-30  meters  and  12  meters  near  the  margins  of 
the  basin  are  inferred  both  before  and  after  fluvial 
incursions.  These  water-depth  fluctuations  cannot 
be  correlated  with  major  climatic  changes  as  indi- 
cated by  pollen  and  fossil  leaves  and  cones;  they 
may  be  due  to  faulting  in  this  tectonically  active 
region.  (See  also  W89-10137)  (Author's  abstract) 
W89-10141 


POLLEN  ZONATION  AND  PROPOSED  IN- 
FORMAL CLIMATIC  UNITS  FOR  CLEAR 
LAKE,  CALD70RNIA,  CORES  CL-73-4  AND  CL- 

73-7, 

Geological  Survey,  Menlo  Park,  CA. 
D.  P.  Adam. 

IN:  Late  Quaternary  Climate,  Tectonism,  Sedi- 
mentation in  Clear  Lake,  Northern  California 
Coasts.  Geological  Society  of  America,  Boulder, 
CO.  1988.  p  63-80,  2  fig,  4  tab,  26  ref,  1  append. 

Descriptors:  'Lake  basins,  'Tectonics,  'Palynolo- 
gy,  'Cores,  'Paleoclimatology,  'Paleolimnology, 
•California,  'Lake  sediments,  Glaciation,  Geother- 
mal  studies,  Geologic  history,  Paleohydrology,  Pa- 
leolimnology, Stratigraphy,  Sedimentology,  Qua- 
ternary Period,  Cenozoic  Era,  Holocene  Epoch, 
Pleistocene  Epoch,  Dating,  Correlation  analysis, 
Bioindicators,  Pollen,  Oak  trees,  Pine  trees,  Vege- 
tation, Zoning. 

Clear  Lake  occupies  a  structural  depression  in  the 
northern  California  Coast  Ranges  at  an  elevation 
of  404  meters.  Eight  sediment  cores  were  taken 
from  the  lake  in  1973  and  the  palynology  of  cores 
CL-73-4  and  CL-73-7  are  reported.  The  former  is 
115  meters  long,  and  is  interpreted  to  cover  the 
entire  last  glacial  cycle;  the  latter  is  27.5  meters 
long  and  covers  at  least  the  last  40,000  radiocarbon 
years.  The  pollen  records  of  both  cores  are  domi- 


nated by  three  pollen  types  (oak,  pine,  and  TCT 
(Taxodiaceae,  Cupressaceae,  and  Taxaceae)  that 
together  account  for  between  75  and  99  percent  of 
the  pollen  in  each  sample.  The  present  pollen  rain 
around  Clear  Lake  is  dominated  by  oak  pollen. 
During  the  cooler  parts  of  the  last  glacial  cycle, 
oak  pollen  influx  to  the  sediments  of  Clear  Lake 
was  largely  or  entirely  replaced  by  coniferous 
pollen  (mostly  pine  and  TCT)  in  response  to  verti- 
cal migration  of  vegetation  belts  caused  by  climatic 
changes.  Pollen  data  were  reduced  using  a  Q-mode 
factor  analysis.  Five  factors  were  defined  that  ac- 
count for  more  than  98  percent  of  the  variance. 
Zoning  of  the  pollen  diagrams  was  accomplished 
using  an  iterative  program.  The  21  pollen  zones  of 
core  CL-73-4  are  used  to  propose  a  series  of  infor- 
mal climatic  units  that  include  the  time  interval 
from  the  penultimate  glaciation  to  the  present.  The 
major  units  proposed,  from  oldest  to  youngest,  are: 
(1)  Tsabal  cryomer,  (2)  Konocti  thermomer,  (3) 
Porno  cryomer,  and  (4)  Tuleyome  thermomer 
(Holocene).  The  record  in  the  sediments  of  algae 
with  acid-resistant  remains  indicates  that  lake  pro- 
ductivity was  relatively  high  during  warm  inter- 
vals in  the  past,  and  that  overall  productivity  in- 
creased as  the  lake  became  shallower  and  its  ther- 
mal inertia  decreased.  The  lake  waters  were  prob- 
ably transparent  during  the  cooler  parts  of  the  last 
glacial  cycle,  but  Clear  Lake  has  probably  not 
been  as  clear  a  lake  during  the  Holocene.  (See  also 
W89-10137)  (Author's  abstract) 
W89-10142 
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Clear  Lake  core  CL-73-4  records  fluctuating  abun- 
dances of  oak  pollen  during  the  last  glacial/interg- 
lacial  cycle  that  correlate  remarkably  well  with 
fluctuations  in  extensive  pollen  records  from 
Grande  Pile  in  France  and  Tenaghi  Phillipon  in 
Macedonia,  as  well  as  with  the  oxygen-isotope 
records  from  deep-sea  cores.  The  record  correlates 
less  closely  with  other  extensive  records,  including 
those  for  Lake  Biwa,  Japan,  and  Sabana  de 
Bogota,  Colombia.  Correlation  of  the  record  with 
the  early  Weichselian  climatic  sequence  of  north- 
western Europe  is  excellent;  both  sequences  show 
a  series  of  five  cryomer/thermomer  fluctuations 
between  the  end  of  the  last  interglaciation 
(Eemian/Konocti,  which  is  correlated  with  the 
end  of  marine  oxygen-isotope  Stage  5e)  and  the 
onset  of  full  continental  glaciation  at  the  end  of 
Stage  5a.  The  fluctuations  correlate  both  in  their 
relative  durations  and  in  their  relative  amplitudes. 
The  Clear  Lake  record  also  correlates  with  various 
North  American  sequences.  The  Sangamon  inter- 
val of  the  mid-continent  area  correlates  with  the 
entire  Konocti  thermomer  and  early  Porno 
cryomer  interval,  and  correlations  with  the  glacial 
sequences  of  the  Sierra  Nevada  and  Rocky  Moun- 
tains suggest  that  some  Tahoe,  Mono  Basin,  and 
Bull  Lake  moraines  may  be  of  Sangamon  age.  The 
proposed  correlations  of  the  Clear  Lake  record 
with  other  sequences  have  not  been  proved.  The 
overall  impression,  however,  is  one  of  remarkable 
consistency,  and  it  is  likely  that  further  work  will 
provide  more  evidence  in  support  of  the  sequence 
of  five  cryomer/thermomer  cycles  between  the 
end  of  the  last  interglacial  period  and  the  onset  of 
full  glacial  conditions  about  70,000  years  ago.  This 
sequence  is  much  more  complicated  than  has  been 
generally  recognized,  although  parts  of  it  have 
been  known  for  many  years.  The  sequence,  which 
has  now  been  found  in  several  widely  separated 
areas,  should  no  longer  be  ignored.  (See  also  W89- 
10137)  (Author's  abstract) 
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DIATOM  BIOSTRATIGRAPHY  AND  THE  PA- 
LEOLIMNOLOGY OF  CLEAR  LAKE,  LAKE 
COUNTY,  CALIFORNIA, 

Geological  Survey,  Denver,  CO. 
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IN:  Late  Quaternary  Climate,  Tectonism,  Sedi- 
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Descriptors:  'Lake  basins,  'Paleolimnology,  'Stra- 
tigraphy, 'Diatoms,  'Paleoclimatology,  'Lake 
sediments,  'Cores,  'California,  Geothermal  stud- 
ies, Volcanoes,  Paleohydrology,  Palynology,  Stra- 
tigraphy, Sedimentology,  Holocene  Epoch,  Pleis- 
tocene Epoch,  Dating,  Thermal  conductivity,  Cor- 
relation analysis,  Plankton,  Tectonics,  Trophic 
level.  Algae,  Bioindicators,  Pollen. 

Fossil  diatoms  from  a  177-meter  core  (CL-80-1) 
taken  near  the  center  of  the  main  basin  (Upper 
Arm)  of  Clear  Lake,  California,  provide  evidence 
about  the  stratigraphic  relationships,  age,  and  envi- 
ronmental history  of  these  lacustrine  deposits.  In 
general,  diatom  assemblages  from  the  core  are 
dominated  by  planktonic  genera  such  as  Stephano- 
discus,  Cyclotella,  and  Melosira.  Shallow-water 
species  of  Fragilaria  and  Amphora  are  common 
and  sometimes  abundant.  Several  planktonic  dia- 
toms from  the  core  are  also  found  in  the  Kelsey- 
ville Formation  and  the  lacustrine  sediments  be- 
neath Clear  Lake.  In  the  upper  50  meters  of  core 
CL-80-1,  diatom  assemblages  apparently  reflect 
late  Pleistocene  and  Holocene  paleoenvironmental 
changes,  although  their  environmental  significance 
may  be  obscured  by  reworking  of  diatoms  from 
older  sediments,  by  tectonically  caused  changes  in 
patterns  and  rates  of  sedimentation,  and  by  the 
impact  of  volcanism.  Nevertheless,  the  diatoms 
indicate  that  lacustrine  environments  have  been 
characterized  by  fresh,  moderately  deep,  nutrient- 
rich  water  throughout  much  of  their  sedimentary 
history.  Cooler  climatic  and  lacustrine  environ- 
ments of  the  late  Pleistocene  were  characterized 
by  a  codominance  of  Stephanodiscus  and  Melosira 
species,  implying  a  mesotrophic  to  eutrophic, 
stratified  lake.  After  the  change  from  Pleistocene 
to  Holocene  climates,  Clear  Lake  became  yet  more 
eutrophic  and  turbid.  Stratification  was  short-term 
and  irregular,  and  warm-water  conditions  extended 
throughout  a  greater  portion  of  the  growing 
season  although  there  is  evidence  for  a  middle 
Holocene  return  to  cooler  and  moister  conditions. 
The  modern  limnology  of  Clear  Lake,  which  is 
characterized  by  massive  blooms  of  blue-green 
algae  and  by  the  abundance  of  Melosira  granulata, 
apparently  began  about  15,000  years  ago.  (See  also 
W89-10137)  (Author's  abstract) 
W89-10144 
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Ash  beds  in  sediment  cores  of  Clear  Lake,  Califor- 
nia, have  been  identified  by  the  chemistry  of  their 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 


volcanic  glasses  and  petrography,  enabling  correla- 
tion between  cores,  and  to  correlate  three  ash  beds 
to  several  localities  outside  the  Clear  Lake  basin 
where  they  have  been  isotopically  dated  or  their 
ages  estimated  by  stratigraphically  bracketing 
dates.  Available  age  control  from  extrapolation  of 
radiocarbon  ages  downward  in  the  two  cores,  age 
constraints  from  the  correlations  of  ash  beds,  and 
etching  of  mafic  minerals  in  ash  beds  at  depths 
below  about  118  meters  in  core  CL-80-1  suggest 
the  following  depositional  histories  for  the  two 
cores:  in  core  CL-73-4,  sedimentation  appears  to 
have  been  rapid  (about  1  mm/year)  and  continuous 
from  about  120  ka  to  the  present,  corresponding  to 
a  depth  interval  from  about  115  meters  to  the 
present  lake  bottom.  In  the  deeper  core  CL-80-1, 
sedimentation  took  place  at  a  relatively  moderate 
rate  (0.4  mm/year)  from  about  460  ka  until  some- 
time between  about  3  million  and  1.4  million  years 
(300  and  140  ka),  corresponding  to  a  depth  interval 
from  about  168  to  118  meters.  Slow  deposition  or 
erosion  took  place  sometime  during  the  interval 
from  about  300  to  140  ka,  corresponding  to  an 
inferred  hiatus  at  a  depth  of  about  118  meters. 
From  1.4  million  years  (140  ka)  to  the  present, 
rapid  sedimentation  took  place  at  about  the  same 
rate  (about  0.8  mm/year)  as  in  core  CL-73-4,  cor- 
responding to  a  depth  interval  from  about  118 
meters  to  the  present  lake  bottom.  The  age  of 
sediments  in  Clear  Lake  is  not  well  constrained 
within  the  depth  interval  of  about  70  to  130  meters 
in  the  two  deep  cores,  and  the  duration  of  the 
putative  hiatus  at  about  118  meters  in  the  core  CL- 
80-1  may  be  shorter  than  we  propose.  The  pres- 
ence of  a  hiatus  at  about  a  1 18-meter  depth  in  this 
core  is  suggested,  indicating  that  a  period  of  su- 
baerial  exposure,  or  exposure  above  the  ground- 
water table,  had  occurred  for  sediments  below  this 
level.  (See  also  W89-10137)  (Author's  abstract) 
W89-10146 
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Period,  Holocene  Epoch,  Correlation  analysis, 
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Radiocarbon  dating  of  disseminated  organic  matter 
from  10  horizons  in  Clear  Lake  core  CL-73-4 
produced  apparent  ages  ranging  from  4,230  to 
36,650  years  before  present  (B.P.).  Old  carbon 
from  lake  sediments  and  springs  beneath  the  lake 
adds  about  4,200  years  to  the  apparent  age  of  each 
Holocene  sample.  A  significant  component  of 
younger  carbon,  which  cannot  be  completely  re- 
moved by  cleaning  in  sodium  hydroxide  solution, 
makes  the  dates  older  than  20,000  years  unaccept- 
able. The  younger  dates  are  corrected  for  the  old 
carbon  effect,  calibrated  to  the  dendrochronologic 
time  scale,  and  then  used  to  derive  a  sedimentation 
rate  for  the  Holocene  part  of  the  core.  Sediment 
accumulation  is  expressed  as  the  mass  in  kilograms 
per  square  centimeter  of  noncombustible  overbur- 
den above  a  given  level  in  the  core  in  order  to 
compensate  for  variations  in  degree  of  sediment 
compaction  and  organic  content.  The  Holocene 
sedimentation  rate,  when  applied  to  the  entire 
core,  yields  an  estimated  core-bottom  age  of  133 
ka.  This  independent  evidence  is  consistent  with 
the  correlation  of  the  high  oak-pollen  zone  just 
above  the  base  of  the  core  with  the  last  interglacia- 
tion.  When  the  oak  pollen  maxima  at  the  top  and 
bottom  of  the  core  are  equated  with  the  Holocene 
and  the  last  interglacial,  the  larger  intervening 
fluctuations  in  the  oak  curve  show  a  marked  simi- 
larity to  the  climatic  record  preserved  in  deep 
ocean  sediments.  The  major  fluctuations  of  the  oak 
pollen  curve  are  correlated  with  their  counterparts 
in  the  deep  sea  record,  and  the  Clear  Lake  time 


scale  is  further  refined  by  adjusting  the  age  of  the 
apparent  Stage  5/4  boundary  to  73  ka.  The  revised 
time  scale  indicates  that  sedimentation  rates  during 
the  last  glacial  and  interglacial  were  slightly  higher 
and  lower,  respectively,  than  during  the  Holocene. 
According  to  the  revised  time  scale,  interstadial 
events  in  the  Clear  Lake  pollen  record  appear 
synchronous  with  prominent  radiocarbon-dated  in- 
terstadials  in  other  areas,  as  well  as  with  high  sea 
stands  dated  by  uranium-series  disequilibrium 
methods.  (See  also  W89-10137)  (Author's  abstract) 
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The  diagenesis  of  amino  acids  in  sediments  from 
Clear  Lake  core  CL-80-1  is  indicated  by  changes  in 
amino  acid  concentrations,  compositions,  and  ster- 
eochemistry. Concentrations  of  total  amino  acids 
decrease  with  depth,  but  the  decrease  is  not  sys- 
tematic, possibly  reflecting  a  nonuniformity  in  sedi- 
mentary and  postdepositional  processes  affecting 
the  amino  acids.  Ratios  of  neutral/acidic  amino 
acids  may  indicate  that  the  pH  of  interstitial  water 
is  slightly  alkaline  to  slightly  acidic  and  that  the 
organic  matter  is  well-humidified.  Ratios  of  non- 
protein/protein  amino  acids  suggest  that  some 
changes  in  amino  acids  with  depth  result  from 
microbial  degradations.  The  extent  of  racemization 
of  alanine  increases  with  depth;  the  trends  of  these 
data  may  be  explained,  in  part,  by  rapid  sedimenta- 
tion within  the  lake.  Agreement  between  extents  of 
alanine  racemization  for  sediments  from  equivalent 
depths  in  two  cores  from  the  lake  suggests  that 
diagenetic  temperatures  are  uniform  within  the 
sediments  of  the  northern  basin  of  Clear  Lake.  (See 
also  W89-10137)  (Author's  abstract) 
W89-10148 


CLEAR  LAKE  RECORD  VS.  THE  ADJACENT 
MARINE  RECORD;  A  CORRELATION  OF 
THEIR  PAST  20,000  YEARS  OF  PALEOCLIMA- 
TIC  AND  PALEOCEANOGRAPHIC  RE- 
SPONSES, 

Geological  Survey,  Menlo  Park,  CA. 
J.  V.  Gardner,  L.  E.  Heusser,  P.  J.  Quinterno,  S. 
M.  Stone,  and  J.  A.  Barron. 

IN:  Late  Quaternary  Climate,  Tectonism,  Sedi- 
mentation in  Clear  Lake,  Northern  California 
Coasts.  Geological  Society  of  America,  Boulder, 
CO.  1988.  p  171-182,  10  fig,  20  ref. 

Descriptors:  'Geologic  history,  'Paleohydrology, 
'Cores,  'California,  'Paleoclimatology,  'Palynol- 
ogy, 'Paleolimnology,  Oceanography,  Lake 
basins,  Lake  sediments,  Continental  slope,  Upwell- 
ing,  Stratigraphy,  Sedimentology,  Quaternary 
Period,  Dating,  Correlation  analysis,  Pollen. 

A  deep-sea  core  collected  on  the  continental  slope 
off  northern  California  contains  a  pollen  stratigra- 
phy for  the  past  20,000  years  that  can  be  correlated 
to  the  pollen  stratigraphy  from  the  upper  section  of 
Clear  Lake  core  CL-73-4.  The  occurrence  in  one 
sequence  of  pollen,  reflecting  the  local  continental 
paleoclimates,  and  marine  microfossils  reflecting 
the  local  paleoceanography,  allows  a  comparison 
of  concurrent  responses  of  the  local  ocean  and 
adjacent  continental  area  to  global  climate 
changes.  The  interpretation  of  the  two  data  sets 
gives  a  complex  progression  of  changes  that  are 
probably  interrelated,  such  as  upwelling  that  pro- 
duced coastal  fogs.  The  changes  in  climatic  and 


oceanographic  environmental  conditions  that  oc- 
curred in  response  to  the  switch  from  global  gla- 
cial to  interglacial  conditions  was  not  a  smooth 
progression  of  increasingly  modern  regimes; 
rather,  the  changes  appear  to  be  a  complicated 
series  of  states  that  suggests  a  disequilibrium  mode 
lasting  from  about  15,000  to  5,000  years  ago.  (See 
also  W89-10137)  (Author's  abstract) 
W89-10149 


FISH  EVOLUTION  AND  THE  LATE  PLEISTO- 
CENE AND  HOLOCENE  HISTORY  OF  CLEAR 
LAKE,  CALD70RNIA, 

Sonoma  State  Univ.,  Rohnert  Park,  CA. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-10150 


SEISMICITY   IN   THE  CLEAR   LAKE   AREA, 
CALIFORNIA,  1975-1983, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-10151 


THERMAL  REGIME  OF  THE  SHALLOW 
SEDIMENTS  OF  CLEAR  LAKE,  CALIFORNIA, 

Geological  Survey,  Denver,  CO. 
T.  C.  Urban,  and  W.  H.  Diment. 
IN:   Late  Quaternary  Climate,  Tectonism,   Sedi- 
mentation   in    Clear    Lake,    Northern    California 
Coasts.  Geological  Society  of  America,  Boulder, 
CO.  1988.  p  207-221,  8  fig,  3  tab,  27  ref. 

Descriptors:  'Lake  basins,  'Core  drilling,  'Heat 
flow,  'California,  'Lake  sediments,  'Geothermal 
studies,  'Geologic  fractures,  Paleolimnology,  Stra- 
tigraphy, Sedimentation,  Thermal  conductivity, 
Permeability,  Geysers. 

During  1973  and  1974,  precision  temperatures 
were  measured  in  four  drill  holes,  ranging  in  depth 
from  42  to  122  meters,  in  Clear  Lake,  Lake 
County,  California.  Thermal-conductivity  meas- 
urements on  the  sediment  cores  from  the  holes 
were  measured  using  the  needle-probe  technique. 
These  measurements  indicate  that  the  sapropelic 
muds  that  underlie  most  of  the  main  body  of  the 
lake  and  the  peat  of  the  southeast,  or  Highlands 
Arm,  of  the  lake  have  thermal  conductivities  only 
slightly  greater  than  that  of  water.  Conductivities 
of  the  coarse-grained  sediments  associated  with  the 
deltaic  deposits  of  Kelsey  Creek  are  two  to  three 
times  that  of  water.  Heat  flows  calculated  from  the 
measurements  are  1.5  to  1.6  heat-flow  units  (HFU) 
in  the  main  basin  of  Clear  Lake  and  about  2.4  HFU 
in  the  Highlands  Arm  of  the  lake.  These  values  are 
considerably  lower  than  expected,  based  on  heat- 
flow  measurements  in  The  Geysers  25  km  south  of 
Clear  Lake.  A  correction  for  an  average  sedimen- 
tation rate  in  the  lake  of  0.68  mm/year  would  raise 
the  observed  heat  flows  about  13  percent.  Sedi- 
ment composition  and  thickness  below  about  200 
meters  in  the  lake  are  unknown,  and  large  differ- 
ences in  conductivity  could  drastically  change 
these  corrections.  However,  the  possibility  of  such 
high  heat  flows  is  encouraging  enough  that  future 
measurements  at  greater  depths  should  be  contem- 
plated. Aside  from  refraction  effects  there  are 
other  possible  causes  of  the  low  heat  flows:  (1) 
Clear  Lake  is  bounded  by  faults  and  at  least  one 
fault  is  inferred  to  pass  beneath  the  main  body  of 
the  lake,  allowing  for  possible  heat  absorbtion 
(which  could  decrease  the  heat  flux)  caused  by 
downward  cold  water  movement  along  such  a 
fault;  and  (2)  water  may  be  moving  down  through 
the  sediments,  although  the  permeability  of  lake 
sediments  is  generally  rather  low.  Depending  on 
the  velocity  of  the  movement,  a  substantial  reduc- 
tion in  heat  flow  could  result.  The  downward 
movement  of  water  over  such  a  large  area  (114 
square  km)  could  be  a  source  of  recharge  for  The 
Geysers-Clear  Lake  geothermal  system.  (See  also 
W89-10137)  (Author's  abstract) 
W89-10152 


ATTEMPT  TO  EVALUATE  THE  EFFECTS  OF 
AN  ANTI-TURBIDITY  SYSTEM  ON  SEDI- 
MENT DISPERSION  FROM  A  HOPPER 
DREDGE, 
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Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 10203 


EFFECTS  OF  COOPER  RIVER  REDIVERSION 
FLOWS  ON  SHOALING  CONDITIONS  AT 
CHARLESTON  HARBOR,  CHARLESTON, 
SOUTH  CAROLINA, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W89- 10204 


OVERVIEW  OF  SEDIMENT  QUALITY  IN  THE 
UNITED  STATES, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10401 


CHEMICAL  AND  BIOLOGICAL  CHARACTER- 
ISTICS AND  SEDIMENTATION  FOR 
STREAMS  DRAINING  COAL-MINED  LANDS 
IN  RACCOON  CREEK  BASIN,  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10406 


CHANNEL  MORPHOLOGY  OF  COTTON- 
WOOD CREEK  NEAR  COTTONWOOD,  CALI- 
FORNIA, FROM  1940-1984. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

W.  F.  McCaffrey,  J.  C.  Blodgett,  and  J.  L. 
Thornton. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $5.75,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4251,  1988.  33p,  7 
fig,  6  tab,  24  ref. 

Descriptors:  'Channel  morphology,  'Alluvial 
channels,  'Flood  channels,  'Dam  effects,  Stream 
classification,  Aerial  photography,  Braided 
streams,  Cottonwood  Creek,  California,  Shasta 
County,  Tehama  County,  Scour,  Stream  erosion. 

Proposed  construction  of  two  dams  on  Cotton- 
wood Creek  California,  has  caused  concern  that 
resulting  streamflow  modification  may  alter  down- 
stream channel  morphology.  Baseline  information 
on  Cottonwood  Creek  channel  characteristics 
from  1982-83  field  surveys  and  1940-84  aerial  pho- 
tographs indicates  an  alluvial  channel  that  consists 
of  a  braided  inner  main  channel  within  a  broader 
flood  channel,  with  no  clear  topographic  break 
between  the  main  and  flood  channels.  The  braided 
channel  is  subject  to  large  and  rapid  position  shifts 
in  the  flood  channel,  which  meanders  within  the 
valley  fill;  however,  the  position  of  the  flood  chan- 
nel has  remained  relatively  stable  since  1940.  Mean 
slope  of  Cottonwood  Creek  is  0.0017  and  that  of 
South  Fork  Cottonwood  Creek  is  0.0020.  Fluctua- 
tions of  mean  bed  elevation  appear  to  be  random 
with  no  apparent  long-term  trend  of  aggradation 
or  degradation.  Mean  bed-material  size  ranged 
from  3  to  82  millimeters.  Low-flow  channel  sinuo- 
sity ranged  from  1.04  to  1.47  from  1940  to  1984. 
Cumulative  lateral  migration  for  Cottonwood 
Creek  decreased  upstream,  while  for  South  Fork, 
it  remained  relatively  constant.  Net  lateral  migra- 
tion was  toward  the  right  bank  on  Cottonwood 
Creek  whereas  no  trend  in  net  lateral  migration  is 
apparent  for  the  South  Fork.  (USGS) 
W89-10433 


HYDROGEOLOGIC  AND  GEOTECHNICAL 
PROPERTIES  OF  PLEISTOCENE  MATERIALS 
IN  NORTH-CENTRAL  WISCONSIN, 

Wisconsin  Univ.-Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 
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SEDIMENT     LOADS,     DISCHARGES,     AND 
YIELDS  IN  THE  EAST  BRANCH  MAHONING 


CREEK  BASIN,  CLEARFIELD  AND  JEFFER- 
SON COUNTIES,  PENNSYLVANIA,  JUNE  1979 
THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

C.  A.  Loper,  and  K.  L.  Wetzel. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations    Report    85-4213, 
1988.  26p,  8  fig,  5  tab,  9  ref. 

Descriptors:  'Sediment  discharge,  'Streamflow, 
•Mahoning  Creek,  'Pennsylvania,  'Hydrologic 
data,  Turbidity,  Land  use,  Data  collections,  Ma- 
honing Creek  basin. 

Rainfall,  streamflow,  and  sediment  discharge  data 
were  collected  from  the  East  Branch  Mahoning 
Creek  basin  from  June  1979  through  September 
1981  to  evaluate  sediment  discharges  from  an  area 
in  which  erosion  and  sediment  controls  were  being 
used  on  surface  mined  areas.  Sediment  yields  from 
the  basin  averaged  144  tons/sq  mi/year.  During 
the  study,  9,570  tons  of  sediment  were  transported 
from  the  East  Branch  Mahoning  Creek  basin.  In- 
creased monthly  suspended-sediment  loads  were 
found  after  July  1980  when  mined-area  reclama- 
tion was  accelerated.  Beaver  Run  near  Troutville 
discharged  576  tons  of  sediment,  which  was  7%  of 
the  load  transported  from  the  basin  from  Decem- 
ber 1979  through  September  1981.  Turbidity  and 
suspended-sediment  concentration  follow  a  linear 
relation  throughout  the  range  of  measured  values. 
Using  this  relation  and  the  frequency  distribution 
of  suspended-sediment  concentrations,  the  estimat- 
ed turbidity  levels  in  the  stream  were  equal  to  or 
greater  than  30  Nephelometric  Turbidity  Units 
(the  level  at  which  the  streams  become  unusable  as 
a  public  water  source)  approximately  15%  of  the 
time  during  the  study.  (USGS) 
W89- 10459 


EFFECTS  OF  MICROTOPOGRAPHY  AND 
VEGETATION  COVER  DENSITY  ON  INFIL- 
TRATION AND  RUNOFF, 

Washington  Univ.,  Seattle.  Dept.  of  Geological 
Sciences. 

T.  Dunne,  W.  Cundy,  and  W.  Zhang. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-178586/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  December  11,  1988.  57p,  30 
fig,  Href.  USGS  contract  1 4-08-000 1-G 1154. 

Descriptors:  'Model  studies,  'Overland  flow,  'To- 
pography, 'Erosion,  'Vegetation  effects,  'Infiltra- 
tion, 'Mathematical  models,  'Runoff,  Two-dimen- 
sional models,  Simulation,  Kinematic  wave  ap- 
proach, Surface  roughness,  Rainfall  rate. 

This  research  investigated  the  effects  of  vegetation 
and  microtopography  on  filtration  and  runoff 
through  mathematical  modeling  and  synthesis  of 
field  work  and  previously  published  research.  Two 
modeling  approaches  were  used  in  the  study.  The 
first  utilized  a  steady-state  kinematic  wave  ap- 
proach to  model  a  corrugated  microtopography 
where  filtration  capacity  and  roughness  both  in- 
crease with  elevation  in  response  to  the  presence  of 
vegetation.  The  second  approach  utilized  the  full 
two-dimensional,  unsteady  equations  of  open-chan- 
nel flow.  The  original  hypotheses  of  a  positive 
relationship  between  infiltration  rate  and  rainfall 
rate  is  supported  by  the  kinematic  wave  modeling 
results.  The  model  reproduces  field  data  well,  and 
is  simple  and  accurate  enough  to  be  incorporated 
into  runoff  predictions.  The  two-dimensional 
model  leads  to  important  knowledge  of  hillslope 
runoff  and  erosion  processes,  reproducing  the  few 
available  field  measurements  quite  well.  Simula- 
tions of  hypothetical  surfaces  show  that  microto- 
pography has  a  dominant  effect  on  the  depth, 
velocity  and  direction  of  flow.  The  effects  of  spa- 
tial variation  in  infiltration  and  surface  roughness 
are  understanding  overland  flow  in  two  ways. 
First,  for  the  purpose  of  hydrologic  analysis  and 
prediction,  empirical  observations  of  increasing  in- 
filtration rate  with  increasing  rainfall  have  been 
explained  from  a  process  perspective.  The  role  of 
vegetation  and  its  association  with  high  infiltration 
capacities  and  large  surface  roughness  is  shown  to 
be  important  and  is  quantified.  Second,  the  devel- 


opments of  a  two-dimensional  model  of  overland 
flow  has  led  to  new  insights  into  the  process  of 
overland  flow  on  real  hillslopes.  The  knowledge 
and  prediction  of  overland  flow  fields  is  well 
beyond  previous  work.  Furthermore,  the  results 
apply  directly  to  the  problem  of  surface  erosion. 
(USGS) 
W89-10485 


REGIONALIZATION  OF  MEAN  ANNUAL 
SUSPENDED-SEDIMENT  LOADS  IN 

STREAMS,  CENTRAL,  NORTHWESTERN, 
AND  SOUTHWESTERN  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

J.  G.  Elliott. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $4.25,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4193,  April  1989. 
24p,  3  fig,  1  pi,  5  tab,  1 1  ref. 

Descriptors:  'Suspended  load,  'Statistics,  'Colora- 
do, 'Geomorphology,  'Regionalization,  Annual 
suspended-sediment  load,  Annual  streamflow. 

Regression  analysis  was  used  to  develop  models 
for  estimating  mean  annual  suspended-sediment 
loads  for  streams  in  Colorado.  Mean  annual  sus- 
pended-sediment loads  at  81  selected  streamflow- 
gaging  stations  in  the  central,  northwestern,  and 
southwestern  regions  of  Colorado  were  expressed 
as  functions  of  geomorphic  and  hydrologic  varia- 
bles. A  multiple-regression  model  that  included 
mean  basin  elevation,  mean  annual  streamflow,  and 
drainage-basin  area  explained  78%  of  the  variance 
in  mean  annual  suspended-sediment  load  when  all 
sites  were  analyzed  together.  The  state  was  divid- 
ed into  four  regions  to  decrease  variance  from 
spatial  differences  in  geography  and  climate,  and 
multiple-regression  models  were  recomputed  for 
each  region.  The  best  multiple-regression  models 
for  the  centra],  northwestern,  and  southwestern 
regions  of  Colorado  included  mean  annual  stream- 
flow  and  mean  basin  elevation.  A  multiple-regres- 
sion model  was  not  developed  for  eastern  Colora- 
do because  few  sites  in  this  region  had  adequate 
sediment-load  records.  Regionalization  of  mean 
annual  suspended-sediment  loads  resulted  in  im- 
proved multiple-regression  models  for  the  central, 
northwestern,  and  southwestern  regions  of  Colora- 
do. The  regional  multiple-regression  models  can  be 
used  to  estimate  mean  annual  suspended-sediment 
loads  for  other  streams  in  these  regions  when  mean 
annual  streamflow  and  mean  basin  elevation  are 
known.  Regional  regression  models  based  only  on 
drainage  area  also  were  developed,  and  they  can 
be  used  to  estimate  mean  annual  suspended-sedi- 
ment load  when  annual  streamflow  is  unknown. 
(USGS) 
W89-10513 


EFFECTS  OF  CHANNEL  RELOCATION  AND 
PROPOSED  BRIDGE  CONSTRUCTION  OF 
FLOODFLOWS  OF  THE  CATAWBA  RIVER 
NEAR  MARION,  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89- 10523 


2K.  Chemical  Processes 


COMPLEXING  ABILITIES  OF  HYDROUS 
MANGANESE  OXITJE  SURFACES  AND  THEIR 
ROLE  IN  THE  SPECIATION  OF  HEAVY 
METALS, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 

Analytical  and  Applied  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
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ATMOSPHERIC  DEPOSITION  OF  BERYLLI- 
UM 7  IN  THE  CHESAPEAKE  BAY  REGION, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

J.  E.  Dibb. 

Journal  of  Geophysical  Research  (D)  Atmospheres 
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WATER  CYCLE— Field  2 


Chemical  Processes — Group  2K 


JGRDE3,  Vol.  94,  No.  2,  p  2261-2265,  February 
20,  1989.  4  fig,  2  tab,  34  ref.  NSF  grants  OCE 
8442759  and  OCE  8511383. 

Descriptors:  'Chemistry  of  precipitation,  *Isotopic 
tracers,  'Precipitation,  "Tracers,  "Isotope  studies, 
•Deposition,  "Beryllium,  Seasonal  variations, 
Chesapeake  Bay,  Maryland. 

Beryllium  7  has  come  to  be  recognized  as  a  good 
tracer  of  mixing  and  transport  in  aquatic  and  sedi- 
mentary systems.  Bulk  (combined  wet  and  dry) 
atmospheric  deposition  of  the  cosmogenic  isotope 
7Be  was  monitored  at  Solomons,  Maryland  (38 
degrees  North,  76  degrees  West)  from  March  1986 
to  November  1987.  The  observed  deposition  of 
7Be  supported  an  inventory  ranging  from  2  to  4 
dpm  (disintegrations  per  min)/sq  cm.  The  support- 
ed inventory  and  monthly  fluxes  of  7Be  showed 
maxima  in  late  spring  (March-May).  The  peak  in 
7Be  deposition  was  very  similar  in  1986  and  1987 
despite  1986  having  a  very  dry  spring.  It  appears 
that,  given  even  modest  amounts  of  precipitation, 
there  is  strong  seasonality  in  the  atmospheric  depo- 
sition of  7Be  near  40  degrees  North.  The  timing 
and  magnitude  of  the  spring  peak  in  7  Be  deposition 
are  in  close  agreement  with  estimates  of  the  sea- 
sonal variation  in  the  injection  of  stratospheric  air 
into  the  troposphere,  suggesting  that  the  bulk  dep- 
osition of  7Be  closely  reflects  the  tropospheric 
inventory  of  7Be  on  a  monthly  time  scale.  (Au- 
thor's abstract) 
W89-09298 


TOXICITY  OF  AMMONIA  IS  A  FUNCTION  OF 

WATER  PH:  A  STUDY  IN  THE  SALAMANDER 

PLEURODELES   WALTL   (LA  TOXICTTE   DE 

L'AMMONIAC  EST   FONCTION   DE   PH   DE 

L'EAU:    ETUDE    CHEZ    LA    SALAMANDRE 

PLEURODELES  WALTL), 

Strasbourg- 1    Univ.   (France).    Lab.   d'Etude   des 

Regulations  Physiologiques. 

For  primary  bibliographic  entry  see  Field  5C. 
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INTERPRETATION  OF  OXYGEN  AND 
SULFUR  ISOTOPES  FROM  DISSOLVED  SUL- 
FATES IN  TILLS  OF  SOUTHERN  ALBERTA, 
CANADA, 

National   Water  Well  Association,   Dublin,   OH. 
M.  J.  Hendry,  H.  R.  Krouse,  and  M.  A.  Shakur. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  3,  p  567-572,  March  1989.  3  fig,  2  tab,  19  ref. 

Descriptors:  "Oxygen,  "Sulfur,  "Stable  isotopes, 
"Soil  solution,  "Geochemistry,  "Weathering,  "Al- 
berta, "Canada,  "Till,  "Soil  chemistry,  "Soil  hori- 
zons, "Sulfates,  "Weathering  zone,  Air-earth  inter- 
faces, Oxidation-reduction  potential,  Chemical 
properties,  Groundwater. 

Tills  of  Interior  Plains  Region  of  southern  Alberta, 
Canada,  consist  of  an  upper  sulfate-rich  weathered 
zone  and  a  lower  sulfate-deficient  nonweathered 
zone.  The  delta  018  of  aqueous  sulfate  from  the 
nonweathered  zone  (arithmetic  mean  (x)  =  -4.1 
ppt,  s  =  3.2,  n  =  1 1)  was  enriched  over  the  delta 
018  of  the  weathered  zone  (x  =  -15.1  ppt,  s  =  3.1, 
n  =  29);  however,  no  statistical  difference  was 
observed  in  the  delta  S34  data  of  the  aqueous 
sulfate  from  the  two  zones  (x  =  -9.2  ppt,  s  =  2.1,  n 
=  40).  The  delta  018  and  delta  S34  data  from  the 
aqueous  sulfate  provide  independent  support  for  an 
earlier  finding  that  most  sulfate  in  the  weathered 
zone  is  derived  from  the  oxidation  of  reduced 
sulfur.  The  delta  018  of  aqueous  sulfate  from  the 
nonweathered  zone  is  different  from  that  of  the 
associated  groundwaters  (x  =  -22.6  ppt,  s  =  3.3,  n 
=  11),  whereas  the  delta  018  of  aqueous  sulfate 
from  the  weathered  zone  is  similar  to  that  of  the 
groundwater  (x  =  -17.8  ppt,  s  =  3.1,  n  =  17). 
These  data  are  not  consistent  with  equilibrium 
isotopic  exchange  between  the  aqueous  sulfate  and 
the  groundwater  and  suggest  that  the  rate  of  equili- 
bration is  very  slow  because  the  groundwater  and 
sulfate  in  the  nonweathered  zone  have  been  in 
contact  for  up  to  37,000  years.  Isotopic  balance 
calculations  imply  that  most  of  the  oxygen  in  the 
sulfate  produced  by  the  oxidation  of  reduced  sulfur 
in  the  weathered  zone  is  incorporated  from  the 
associated  water  molecules.  (Author's  abstract) 


W89-09329 


SOME  ASPECTS  OF  THE  WATER  CHEMIS- 
TRY IN  THE  AREA  AROUND  MALHAM 
TARN,  NORTH  YORKSHIRE, 

Freshwater    Biological    Association,     Ambleside 

(England). 

C.  Woof,  and  E.  Jackson. 

Field  Studies  FSTUBX,  Vol.  7,  No.  1,  p  159-187, 

October   1988.    13   fig,   2  tab,   32  ref,  9  append. 

Descriptors:  "Lakes,  "Acidity,  "Geochemistry, 
"Geomorphology,  "Alkaline  water,  "Streams, 
"England,  "Water  chemistry,  "Acidic  water,  Marl, 
Hydrogen  ion  concentration,  Water  analysis,  Cal- 
cium, Magnesium,  Hardness,  Alkalinity,  Bicarbon- 
ates,  Conductivity,  Correlation  analysis. 

Within  a  five-km  radius  of  Malham  Tarn  Field 
Centre  (U.K.),  lies  a  wide  spectrum  of  standing 
and  running  waters;  a  strongly  acid  Pennine  Tarn, 
the  highest  and  largest  marl  lake  in  Britain,  a 
variation  of  alkaline  stream  types,  and  a  transition 
from  acid  to  alkaline  can  be  followed  in  a  single 
stream.  This  interesting  diversity  of  water  chemis- 
try initiated  the  study.  pH,  alkalinity,  conductivity, 
calcium,  magnesium,  and  total  hardness  were  de- 
termined on  65  sites  in  9  different  water  systems 
over  a  period  of  twelve  months.  The  analyses  of 
the  running  water  samples  showed  that  calcium  is 
the  major  cation  and  bicarbonate  the  major  anion 
in  the  waters.  This  important  characteristic  of  the 
chemistry  of  the  water  samples  can  also  be  ex- 
pressed through  the  relationships  of  calcium  and 
alkalinity  to  conductivity.  The  correlations  be- 
tween these  determinands  were  sufficiently  strong 
(p  <  0.001)  on  this  and  the  other  occasions  that  it 
is  possible  to  derive  a  fairly  reliable  estimate  of  the 
calcium  and  alkalinity  values  for  these  waters  from 
the  graphs,  simply  by  knowing  the  conductivity 
values.  (Friedmann-PTT) 
W89-09331 


KINETICS  OF  FE(II)  OXIDATION  AND  WELL 
SCREEN  ENCRUSTATION, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 
K.  R.  Applin,  and  N.  Zhao. 

Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  168- 
174,  March-April  1989.  5  fig,  1  tab,  17  ref. 

Descriptors:  "Fouling,  Kinetics,  "Well  screens, 
"Well  water,  "Oxidation,  "Iron  oxides,  Water  anal- 
ysis, Chemical  analysis,  Groundwater,  Groundwat- 
er movement,  Dissolved  oxygen,  Hydrogen  ion 
concentration,  Mixing,  Pumping,  Water  supply, 
Unconsolidated  aquifers. 

The  unconsolidated  sediments  that  border  the  Mis- 
souri River  constitute  an  important  groundwater 
aquifer  that  has  been  developed  for  municipal  and 
industrial  water  supplies.  The  hydraulic  efficiency 
of  wells  in  these  sediments  decreases  with  time 
because  of  well  screen  encrustation  caused  by  the 
oxidation  of  dissolved  ferrous  iron  to  insoluble 
ferric  oxyhydroxides.  The  kinetics  of  ferrous  iron 
oxidation  are  strongly  dependent  upon  the  solution 
pH  and  to  a  lesser  extent  the  dissolved  oxygen 
content.  Chemical  analyses  of  the  well  water  in- 
cluding pH,  Eh,  dissolved  oxygen,  and  dissolved 
iron  indicate  that  at  least  one-half  time  for  ferrous 
iron  oxidation  occurs  prior  to  groundwater  enter- 
ing the  wells.  As  groundwater  velocity  increases 
near  a  pumping  well,  shallow,  oxygen-bearing 
groundwater  may  mix  with  deeper,  reduced  water 
by  mechanical  dispersion  and  turbulent  flow  and 
facilitate  the  oxidation  of  dissolved  ferrous  iron. 
Although  little  can  be  done  to  prevent  well  screen 
encrustation,  the  rate  of  encrustation  may  be 
slowed  by  regulated  pumping  and  avoidance  of 
shutdowns.  (Author's  abstract) 
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SIGNIFICANCE  OF  CHANGES  IN  K  SUB  C 
VALUES  FOR  CA-AL  EXCHANGE  AND  ITS 
EFFECTS  ON  SOIL  AND  WATER  ACIDIFICA- 
TION PREDICTIONS, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Inst,  foer 

Ekologi  och  Miljoevaard. 

G.  R.  Gobran,  and  G.  I.  Agren. 

Ecological  Modelling  ECMODT,  Vol.  44,  No.  3/ 


4,  p  165-175,  January  1989.  7  fig,  22  ref. 

Descriptors:  "Calcium,  "Aluminum,  "Acidic  soils, 
"Acid  rain  effects,  "Water  chemistry,  Soil  water, 
Soil  chemistry,  Sensitivity  analysis,  Chemical  reac- 
tions, Acidic  water,  Soil  moisture,  Mathematical 
studies,  Prediction,  Selectivity. 

A  mathematical  sensitivity  test  of  the  effect  of  soil 
surface  composition  of  a  Ca-Al  system  on  the 
selectivity  coefficient,  K  sub  c,  is  presented.  Esti- 
mates of  K  sub  c  prime  (Al-Ca)  are  found  to  be 
very  sensitive  to  the  equivalent  fraction  of  ex- 
changeable calcium,  E  sub  Ca.  The  sensitivity  is 
very  large  at  both  low  and  high  values  of  E  sub 
Ca.  But  the  error  in  K  sub  c  prime,  delta  K  sub  c 
prime,  remains  tolerable  for  0.30  <  E  sub  Ca  < 
0.80.  Because  of  the  extensive  interest  in  soils  im- 
pacted by  acid  deposition,  which  normally  have  E 
sub  Ca  <  0.3,  more  experimental  work  on  Ca-Al 
exchange  systems  within  this  range  of  E  sub  Ca  is 
recommended.  The  functional  relationship  be- 
tween BS-K  sub  c-pH  (BS,  base  saturation)  is 
discussed.  If  the  K  sub  c  value  is  underestimated  or 
overestimated,  the  soil  leaching  sensitivity  (SLS) 
to  acidic  deposition  would  also  be  underestimated 
or  overestimated,  respectively.  This  reveals  that 
using  an  appropriate  K  sub  c  is  important  for 
predicting  soil  and  water  acidification.  (Author's 
abstract) 
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AUTOMATED  TWO-COLUMN  ION  EX- 
CHANGE SYSTEM  FOR  DETERMINATION 
OF  THE  SPECIATION  OF  TRACE  METALS  IN 
NATURAL  WATERS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
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ZINC  INFLUX  ACROSS  THE  ISOLATED,  PER- 
FUSED HEAD  PREPARATION  OF  THE  RAIN- 
BOW TROUT  (SALMO  GAIRDNERD  IN  HARD 
AND  SOFT  WATER, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
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CHEMICAL  CHANGES  IN  SIMULATED  RAIN- 
DROPS FOLLOWING  CONTACT  WITH 
LEAVES  OF  FOUR  BOREAL  FOREST  SPE- 
CIES, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09375 


VIRUCIDAL     EFFECT     OF     CHLORINATED 
WATER  CONTAINING  CYANURIC  ACID, 

Aichi  Prefectural  Inst,  of  Public  Health,  Nagoya 

(Japan). 

For  primary  bibliographic  entry  see  Field  5F. 
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TWO-COLUMN  ION-EXCHANGE  METHOD 
FOR  THE  DETERMFSATION  OF  COPPER- 
COMPLEXING  CAPACITY  AND  CONDITION- 
AL STABILITY  CONSTANTS  OF  COPPER 
COMPLEXES  FOR  LIGANDS  IN  NATURAL 
WATERS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
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BIODEGRADATION  KINETICS  OF  LINEAR 
AKYLBENZENE  SULFONATE  IN  SLUDGE- 
AMENDED  AGRICULTURAL  SOILS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 
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KINETICS  OF  NITRATE  UTILIZATION  BY 
MIXED  POPULATIONS  OF  DENITRIFYING 
BACTERIA, 
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Group  2K — Chemical  Processes 


Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
R.  E.  Murray,  L.  L.  Parsons,  and  M.  S.  Smith. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  3,  p  717-721,  March  1989. 
1  fig,  2  tab,  25  ref.  NSF  grant  BSR-8604964. 

Descriptors:  *Denitrification,  'Nitrogen  cycle, 
•Nitrates,  'Bacteria,  Sediment,  Soils,  Kinetics, 
Aquatic  bacteria,  Soil  bacteria,  Kentucky. 

Kinetics  of  nitrate  utilization  by  mixed  bacterial 
populations  from  two  agricultural  soils  and  a  pond 
sediment  in  Kentucky  were  measured  by  using 
progress  curves  of  nitrous  oxide  production.  Ni- 
trous oxide  production  from  anaerobic  soil  and 
sediment  slurries  containing  added  nitrate  and  acet- 
ylene exhibited  first-order  kinetics.  Nitrate  affinity 
(Km)  for  mixed  populations  of  denitrifying  bacte- 
ria in  unfertilized  agricultural  soils  and  pond  sedi- 
ments ranged  from  1.8  to  13.7  microM.  The  affini- 
ty of  bacterial  populations  for  nitrate  did  not  vary 
with  habitat,  and  the  ability  to  use  low  concentra- 
tions of  nitrate  was  retained  by  bacterial  popula- 
tions living  in  environments  which  received  large 
inputs  of  nitrate.  (Author's  abstract) 
W89-09422 


FIELD  STUDY  OF  THE  EFFECT  OF  DEPTH 
ON  METHANE  PRODUCTION  IN  PEATLAND 
WATERS:  EQUIPMENT  AND  PRELIMINARY 
RESULTS, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Land  Reference  Research  Centre. 

H.  Dinel,  S.  P.  Mathur,  A.  Brown,  and  M. 

Levesque. 

Journal  of  Ecology  JECOAB,  Vol.  76,  No.  4,  p 

1083-1091,  December   1988.  3  fig,  2  tab,  20  ref. 

Descriptors:  *Swamps,  'Wetlands,  'Limnology, 
•Methane,  'Peat,  'Water  depth,  Field  tests, 
Probes,  Methanogenesis,  Sampling,  Data  collec- 
tions, Carbon  cycle,  Data  acquisition. 

The  question  of  whether  deep  layers  of  peatlands 
contain  occluded  gaseous  methane  and  are  richer 
in  dissolved  methane  than  the  surface  was  ad- 
dressed a  system  suitable  for  sampling  depth  layers 
of  peatland  water  and  gases  was  designed.  Tubular 
probes  of  stainless  steel,  with  the  outer  jacket 
containing  an  open  side  window  and  a  retractable 
inner  plunger  fitted  with  a  rubber  O-ring,  were 
built  and  used  to  sample  water  and  gas  from  layers 
40-60  cm,  90-110  cm  and  125-145  cm  below  the 
surface  of  waterlogged  peat  in  two  peatlands,  both 
basin  swamps.  Samples  were  collected  periodically 
up  to  2  h,  each  time  in  evacuated  gas  bottles,  with 
the  O-ring  on  the  plunger  acting  as  a  seal  in  the 
withdrawn  position  after  time  zero.  The  evolved 
gases  were  detected  and  measured  by  gas  chroma- 
tography. The  amounts  of  methane  and  carbon 
dioxide  evolved  increased  with  depth  and  de- 
creased with  time.  The  methane,  but  not  the 
carbon  dioxide,  evolved  from  deeper  layers  and 
was  greater  in  amount  than  could  have  been  dis- 
solved in  all  the  water  that  the  sample  probe  could 
hold.  The  ratio  of  methane:carbon  dioxide  evolved 
increased  with  depth  to  beyond  the  expected  2.33. 
The  results  indicated  that  deep  layers  of  the  peat- 
lands waters  held  occluded  (trapped)  and  pressur- 
ized gaseous  methane  or  were  supersaturated  with 
dissolved  methane  with  respect  to  1  atmosphere,  or 
both.  These  observations  are  in  accord  with  a 
recent  proposal  on  the  role  of  methane  in  peatland 
hydrology  and  the  carbon  cycle.  (Author's  ab- 
stract) 
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EVIDENCE  FOR  RECENT  TEMPERATURE- 
INDUCED  WATER  MIGRATION  INTO  PER- 
MAFROST FROM  THE  TRITIUM  CONTENT 
OF  GROUND  ICE  NEAR  MAYO,  YUKON  TER- 
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Carleton  Univ.,  Ottawa  (Ontario).  Ottawa-Carle- 
ton  Centre  for  Geoscience  Studies 
For  primary  bibliographic  entry  see  Field  2C. 
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ACCURATE,  RELATIVELY  SIMPLE  CALCU- 
LATION OF  THE  SATURATION  INDEX  OF 
CALCTTE  FOR  FRESH  TO  SALT  WATER, 


Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

P.  J.  Stuyfzand. 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 

p  95-107,  January  30,   1989.  2  fig,  2  tab,  20  ref, 

append. 

Descriptors:  'Calcite,  'Mathematical  models, 
'Computer  models,  'Water  chemistry,  'Hardness, 
Saline  water,  Hydrogen  ion  concentration,  Con- 
ductivity, Chlorine,  Sulfates,  Calcium,  Alkalinity, 
Fortran. 

An  accurate,  noniterative  method  for  calculating 
the  calcite  saturation  index  for  fresh  to  salt  waters 
is  presented.  The  results  differ  only  +  or  -  0.02 
log-units  on  average  and  -f  or  -  0.05  log-units  at 
most,  from  the  results  obtained  with  the  computer 
program  WATEQF.  The  method  has  been  tested 
on  100  water  samples,  covering  the  following 
ranges  in  composition:  pH =4.35-9.5,  CI  =  5-20,000 
mg/1,  SO4  =  0-3000  mg/1,  HC03=  1-25000  mg/1 
and  electrical  conductivity  =  100-53,000  microS/ 
cm  (20  C).  The  necessary  input  for  the  calculation 
consists  of  temperature,  electrical  conductivity, 
pH,  alkalinity  (as  HC03),  Ca  and  S04.  The  high 
computation  speed  and  low  number  of  input-pa- 
rameters make  the  method  very  applicable  to  pro- 
grammable pocket  calculators  and  for  large  data- 
bases like  those  used  in  regional  hydrochemical 
research.  The  computer  program  for  the  calcula- 
tion method  is  given  in  FORTRAN-77.  (Author's 
abstract) 
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PRELIMINARY  HYDROCHEMICAL  STUDY 
OF  THE  STREAMS  OF  JACI-PARANA  (RON- 
DONIA)  (ESTUDO  PRELIMINAR  SOBRE  A 
HIDROQUIMICA  DA  BACIA  DE  JACI- 
PARANA  (RO), 

Instituto  Nacional  de  Pesquisas  da  Amazonia, 
Manaus  (Brazil). 

U.  M.  Santos,  M.  N.  G.  Ribeiro,  and  A.  C.  F. 
Tancredi. 

Acta  Amazonica  AMAZAP,  Vol.  16/17,  No.  1, 
Suppl,  p  143-150,  1986/87.  1  fig,  1  tab,  10  ref. 
English  summary. 

Descriptors:  'Brazil,  'Streams,  'Rain  forests, 
'Water  chemistry,  'Hydrologic  data  collections, 
'Tropic  zone,  Dissolved  solids,  Hydrogen  ion  con- 
centration, Decomposing  organic  matter. 

The  hydrochemical  parameters  of  the  streams  of 
the  tropical  rain-forest  area  of  Jaci-Parana  in  Ron- 
donia  (Brazil)  were  examined.  The  samples  were 
collected  during  October  1984  to  November  1985, 
including  dry  and  wet  seasons.  The  parameters 
presented  are  pH,  specific  conductance,  humic  ma- 
terial, oxygen  consumed,  sulfate,  calcium,  magnesi- 
um, sodium,  potassium,  chloride,  iron,  Kjeldahl 
nitrogen,  and  silica.  These  waters  are  very  poor  in 
dissolved  solids  concentrations.  (Author's  abstract) 
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METHANE  OXIDATION  IN  SAANICH  INLET 
DURING  SUMMER  STRATIFICATION, 

California  Univ.,   San   Diego,   La  Jolla.   Inst,   of 

Marine  Resources. 

B.  B.  Ward,  K.  A.  Kilpatnck,  A.  E.  Wopat,  E.  C. 

Minnich,  and  M.  E.  Lidstrom. 

Continental  Shelf  Research  CSHRDZ,  Vol.  9,  No. 

1,  p  65-75,  January  1989.  7  fig,  1  tab,  25  ref.  NSF 

grant  OCE-84 17038  (BBW)  and  NASA  contract 

NAGW  839  (MEL). 

Descriptors:  'Saanich  Inlet,  'Fjords,  'Canada, 
'Oxidation,  'Methane,  'Stratification,  'Biological 
oxidation,  'Marine  environment,  'Interfaces, 
Methane  bacteria,  Air-water  interfaces,  Anoxic, 
Chemical  oxidation,  Seasonal  distribution,  Diffusi- 
vity,  Fluctuations,  Aerobic  conditions,  Anaerobic 
conditions. 

Saanich  Inlet,  British  Columbia,  a  fjord  on  the 
southeast  coast  of  Vancouver  Island,  typically 
stratifies  in  summer,  leading  to  the  formation  of  an 
oxic-anoxic  interface  in  the  water  column  and  ac- 
cumulation of  methane  in  the  deep  water.  The 
results  of  methane  concentration  measurements  in 
the  water  column  of  the  inlet  at   various  times 


throughout  the  summer  months  in  1983  are  pre- 
sented here.  Methane  gradients  and  calculated  dif- 
fusive fluxes  across  the  oxic-anoxic  interface  in- 
creased as  the  summer  progressed.  Methane  distri- 
bution and  consumption  in  Saanich  Inlet  were 
studied  in  more  detail  during  August  1986.  At  this 
time,  a  typical  summer  stratification  with  an  oxic- 
anoxic  interface  around  140  m  was  present.  At  the 
interface,  steep  gradients  in  nutrient  concentra- 
tions, bacterial  abundance  and  methane  concentra- 
tion were  observed.  Methane  oxidation  was  detect- 
ed in  the  aerobic  surface  waters  and  in  the  anaero- 
bic deep  layer,  but  the  highest  rates  occurred  in  a 
narrow  layer  at  the  oxic-anoxic  interface.  Estimat- 
ed methane  oxidation  rates  were  sufficient  to  con- 
sume 100%  of  the  methane  provided  by  the  diffu- 
sive flux  from  the  anoxic  layer.  Methane  oxidation 
is  thus  a  mechanism  whereby  atmospheric  flux 
from  anoxic  waters  is  minimized.  (Author's  ab- 
stract) 
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SUMMARY  ON  THE  LEAD-210  CYCLE  IN 
NATURE  AND  RELATED  APPLICATIONS  IN 
SCANDINAVIA, 

Uppsala  Univ.  (Sweden).  Dept.  of  Physics. 

F.  El-Daoushy. 

Environment  International,  Vol.  14,  No.  4,  p  305- 

319,  1988. 

Descriptors:  'Geochemistry,  'Geochemical 
cycles,  'Geochemistry,  'Tracers,  'Isotope  studies, 
'Scandinavia,  'Lead  radioisotopes,  'Cycling  ra- 
dioisotopes, Data  collections,  Radon  radioisotopes, 
Peat,  Erosion,  Weathering,  Deposition. 

The  atmospheric  lead-210  'extra'  or  'unsupported' 
lead-210  (half-life  22.26  +or-0.22  yr)  is  created 
through  the  emanation  of  radon-222  (half-life  3.8 
days)  from  continental  lands  free  from  glaciers  and 
permafrost  at  an  average  rate  of  4  x  10  to  the  minus 
17th  power  Ci  per  sq  cm/sec.  Through  its  atmos- 
pheric and  hydrologic  pathways,  lead-210  is  mixed 
with  other  global,  regional,  and  local  remains,  con- 
veyed to,  and  accumulated  in,  various  depository 
sites.  Earlier  experiments  and  research  on  Scandi- 
navian lead-210  focused  mainly  on  the  lead-210 
dating  of  marine  and  lacustrine  sediments  along 
with  a  few  ecological  studies  of  ombrotrophic  peat 
and  lichen-carpets.  No  direct  research  has  been 
carried  out  on  soils,  rivers,  dry  and  wet  atmospher- 
ic precipitation,  coastal-,  lake-,  and  ground-waters. 
Therefore,  a  general  circulation  model  of  Scandi- 
navian lead-210  is  lacking.  However,  the  existing 
lead-210  data  bank,  which  has  been  created  from  a 
series  of  scattered  investigations,  permits  discus- 
sion of  some  of  the  essential  processes  controlling 
the  lead-210  cycling  in  some  parts  of  the  Scandina- 
vian environment.  Physical  and  chemical  erosion 
are  of  basic  importance  in  the  environmental  cy- 
cling of  lead-210,  particularly  in  areas  with  dynam- 
ic hydrologic  cycles  such  as  Scandinavia.  The 
interaction  of  different  eroded  components  would 
influence  the  fate  of  lead-210  in  various  depository 
reservoirs.  For  these  reasons,  speciation  studies 
would  enhance  the  knowledge  on  multi-system 
interactions.  Lead-210  cycling  in  the  environment, 
if  properly  understood,  would  permit  modeling  of 
many  other  biogeochemical  cycles.  (Rochester- 
PTT) 
W89-09556 


STANDARD  ERROR  CALCULATIONS  FOR 
NON-SEASALT  CONSTITUENTS  IN  MARINE 
PRECIPITATION, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

M.  E.  Hawley,  J.  N.  Galloway,  and  W.  C.  Keene. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 
No.  1-2,  p  87-102,  November  1988.  4  fig,  2  tab,  6 
ref. 

Descriptors:  'Precipitation,  'Geochemical  cycles, 
•Path  of  pollutants,  'Geochemistry,  'Statistical 
analysis,  'Acid  rain,  'Water  pollution  sources, 
Seawater,  Ions,  Marine  environment. 

Pollutant  transport  studies  and  investigations  of 
geochemical  cycling  often  involve  calculation  of 
excess  (non-seasalt)  concentrations  for  various  ions 
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found  in  precipitation.  Excess  concentrations  are 
calculated  from  measurements  of  the  concentra- 
tions of  a  reference  species  and  the  species  of 
interest.  Formulas  for  determining  the  accuracy  of 
calculated  excess  concentrations  are  necessary  be- 
cause this  accuracy  can  vary  significantly  from 
sample  to  sample  within  the  same  data  set,  as  well 
as  from  one  study  to  another.  Formulas  were  de- 
rived that  demonstrate  that  the  standard  error  of 
calculated  excess  concentrations  is  dependent  on 
the  nature  and  magnitude  of  the  analytical  errors 
made  in  measuring  total  concentrations.  Applica- 
tion to  a  real  data  set  indicates  that  this  standard 
error  is  often  greater  than  the  calculated  excess 
concentration,  and  that  the  standard  error  may 
vary  by  orders  of  magnitude  for  various  samples  in 
the  same  data  set.  The  magnitude  of  the  potential 
errors  has  important  implications  for  the  reliability 
of  conclusions  based  on  calculated  excess  concen- 
trations, while  the  sample-to-sample  variation  of 
these  errors  complicates  the  process  of  determining 
the  accuracy  of  summary  statistics  such  as  the 
volume-weighted  mean  concentration.  In  addition, 
these  variations  in  accuracy  can  obscure  the  rela- 
tionships between  excess  concentrations  and  other 
variables,  both  chemical  and  meteorological.  This 
complicates  investigations  of  source-receptor  rela- 
tionships and  geochemical  cycling,  and  may  lead 
to  faulty  conclusions.  (Author's  abstract) 
W89-09613 


SEDIMENTARY  RECORD  OF  SEASONAL 
PRODUCTION  AND  GEOCHEMICAL  FLUXES 
IN  A  NEARSHORE  COASTAL  EMBAYMENT 
IN  THE  NORTHERN  BALTIC  SEA, 

Finnish  Inst,  of  Marine  Research,  Helsinki. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-09658 


VARIATIONS  IN  TIME  AND  SPACE  OF  SOME 

PHYSICAL  AND  CHEMICAL  VARIABLES  IN 

THE  BERNESGA  RIVER  (LEON,  SPAIN), 

Leon  Univ.  (Spain).  Dept.  de  Ecologia. 

M.  C.  Fernandez  Alaez,  M.  Fernandez  Alaez,  and 

E.  L.  Calabuig. 

Annales  de  Limnologie  ANLIB3,  Vol.  24,  No.  3,  p 

285-291,  1988.  4  fig,  18  ref. 

Descriptors:  *  Spain,  *Data  collections,  'Water 
chemistry,  *Water  quality,  *Rivers,  'Streams, 
Water  analysis,  Seasonal  variation,  Mineralization, 
Temporal  distribution,  Flow  rates,  Streamflow, 
Chemical  analysis,  Physical  properties,  Spatial  dis- 
tribution. 

The  chemical  composition  of  the  river  Bernesga 
has  been  evaluated  throughout  four  seasonal  sam- 
pling studies  at  twelve  sampling  points.  The  tend- 
ency toward  an  increase  in  mineralization  all  along 
the  river  can  be  observed  when  using  a  principal 
component  analysis  to  the  complete  data  gathered. 
A  temporal  differentiation  based  on  the  variations 
that  affect  the  flow  rate  throughout  the  year  is  also 
established.  The  spatial  organization  defined  by  the 
second  component  allows  the  use  of  the  scores  as 
the  staring  point  in  order  to  determine  the  value  of 
the  chemical  distance  between  the  different  sam- 
pling stations.  The  contrast  between  the  chemical 
and  actual  distance  gives  an  overall  view  of  the 
river,  which  is  a  reflection  of  what  happens  on  its 
course  with  regard  to  its  chemical  processes.  (Au- 
thor's abstract) 
W89-09668 


DIEL  VARIATIONS  IN  IRON  CHEMISTRY  IN 
AN  ACIDIC  STREAM  IN  THE  COLORADO 
ROCKY  MOUNTAINS,  U.S.A., 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

D.  McKnight,  and  K.  E.  Bencala. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  20, 

No.  4,  p  492-500,  November  1988.  4  fig,  3  tab,  25 

ref. 

Descriptors:  'Water  pollution  effects,  'Acid  mine 
drainage,  'Acid  streams,  'Heavy  metals,  'Iron, 
•Colorado,  'Water  analysis,  Sampling,  Trace  ele- 
ments, Diurnal  distribution,  Fluctuations,  Rocky 
Mountains,  Regime  streams. 


In  the  Snake  River,  an  acidic  mountain  stream  in 
the  Colorado  Rocky  Mountains,  the  concentration 
of  dissolved  iron  is  apparently  unrelated  to  season- 
al changes  in  hydrologic  regime,  which  strongly 
influence  the  concentrations  of  most  other  dis- 
solved constituents.  Hourly  sampling  indicated 
that  short-term  fluctuations  in  iron  chemistry 
occur,  whereas  the  concentrations  of  most  other 
dissolved  constituents,  including  other  trace 
metals,  remain  stable.  During  the  day,  greater  con- 
centrations of  dissolved  total  and  ferrous  iron  gen- 
erally occurred  during  periods  of  full  sunlight. 
Photoreduction  of  hydrous  iron  oxides,  which  are 
abundant  in  the  fine  sediment  and  as  coatings  on 
the  rocks,  may  be  responsible  for  these  observa- 
tions. Iron  chemistry  also  varied  at  night,  decreas- 
ing in  dissolved  total  and  ferrous  iron  until  about 
midnight  and  increasing  until  dawn.  Oxidation  of 
ferrous  iron,  and  several  microbial  processes,  may 
contribute  to  these  nighttime  changes.  In  an  on-site 
batch  experiment  using  rocks  and  streamwater,  an 
increase  in  dissolved  total  and  ferrous  iron  oc- 
curred on  exposure  to  sunlight,  and  ferrous  oxida- 
tion occurred  on  return  to  darkness.  Short-term 
fluctuations  in  iron  chemistry  are  consistent  with 
the  lack  of  correlation  between  iron  and  other 
constituents  in  the  long-term  data,  and  illustrate 
the  potential  importance  of  complex  in-stream 
processes  in  such  stream  systems.  (Author's  ab- 
stract) 
W89-09670 


EXCESS    AND    DEFICIT    OF    SULFATE    IN 
POLAR  SNOW, 

Bergen  Univ.  (Norway).  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2C. 
W89-09673 


REGIONAL  HYDROCHEMICAL  ANOMALIES 
IN  THE  WESTERN  PART  OF  THE  MA- 
ZOWSZE  BASIN, 

Warsaw  Univ.   (Poland).   Inst,   of  Hydrogeology 

and  Engineering  Geology. 

A.  Macioszcyk. 

Biuletyn  Geologiczny-Bulletin  of  Geology,  Vol. 

30,  p  83-124,  1986.  7  fig,  6  tab,  71  ref. 

Descriptors:  'Poland,  'Color,  'Water  chemistry, 
'Groundwater  basins,  'Geochemistry,  'Catchment 
areas,  'Geohydrology,  'Salinity,  Geologic  struc- 
tures, Artesian  basins,  Saline  water,  Tectonics, 
Coal,  Mineralization,  Watersheds. 

In  the  western  part  of  the  Mazowsze  Basin, 
Poland,  there  are  waters  with  anomalous  salinity 
and  color,  in  spite  of  a  hydrochemical  zonality 
typical  for  shallow  artesian  basins.  Anomalous  sa- 
linities occur  in  zones  of  mineralized  water  upflow, 
connected  with  tectonic  fracturing  within  the  beds 
that  overlie  the  halokinetic  structures.  Color  anom- 
alies depend  on  the  intensity  of  carbonization  of 
brown  coal  deposits  within  the  Miocene  coal  for- 
mation. Occurrence  of  both  these  phenomena  in 
the  same  place  in  spite  of  their  differing  origin  is 
related  to  hydrodynamic  conditions.  A  limited 
supply  of  infiltration  waters  and  an  insignificant 
flow  of  waters  in  certain  zones,  result  in  the  forma- 
tion of  both  types  of  anomalies.  (Author's  abstract) 
W89-09674 


EFFECT  OF  TEMPERATURE  AND  SOLAR  RA- 
DIATIONS ON  VOLATILIZATION,  MINERAL- 
IZATION, AND  DEGRADATION  OF  U40-DDT 
IN  SOIL, 

Delhi  Univ.  (India).  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09679 


SIMULTANEOUS  DETERMINATION  OF  BRO- 
MIDE AND  IODIDE  AS  ACETONE  DERrVA- 
TIVES   BY   GAS   CHROMATOGRAPHY   AND 
ELECTRON  CAPTURE  DETECTION  IN  NATU- 
RAL WATERS  AND  BIOLOGICAL  FLUIDS, 
Eoetvoes  Lorand  Univ.,  Budapest  (Hungary).  Inst, 
of  Inorganic  and  Analytical  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-09686 


DEGRADATION  OF  THE  UREASE  INHIBI- 
TOR PHENYL  PHOSPHORODIAMIDATE  IN 
SOLUTIONS  AND  FLOODWATERS, 

International     Fertilizer     Development     Center, 

Muscle  Shoals,  AL. 

B.  Byrnes,  K.  Vilsmeier,  E.  Austin,  and  A. 

Amberger. 

Journal    of    Agricultural    and    Food    Chemistry 

JAFCAU,  Vol.  37,  No.  2,  p  473-477,  March/ April 

1989.  5  fig,  1  tab,  24  ref. 

Descriptors:  'Degradation,  'Urease  inhibitors, 
'Fertilizers,  'Chemical  treatment,  'Flood  irriga- 
tion, 'Irrigation  effects,  'Ammonia,  Hydrogen  ion 
concentration,  Chemical  reactions,  Nitrogen  com- 
pounds, Kinetics,  Algicides. 

Studies  were  conducted  to  determine  the  effects  of 
various  pH  buffers  and  floodwater  additions  on 
phenyl  phosphorodiamidate  (PPDA)  degradation 
and  to  evaluate  the  possibility  of  lowering  the  pH 
of  the  floodwater  to  decrease  PPDA  degradation 
rates  and  thus  prolong  its  effectiveness.  The  degra- 
dation of  the  urease  inhibitor  PPDA  in  buffered 
and  unbuffered  solutions  followed  first-order  reac- 
tion kinetics,  and  the  rates  were  greatly  affected  by 
the  buffering  salts.  The  rate  of  PPDA  degradation 
increased  linearly  with  increasing  buffer  concen- 
trations. At  pH  values  where  the  salts  had  no 
buffering  ability,  they  did  not  affect  the  rate.  Deg- 
radation of  PPDA  in  floodwaters  overlying  soil 
depended  on  the  daytime  pH  of  the  water,  and 
there  was  no  evidence  that  biological  or  adsorp- 
tion-catalyzed degradation  was  important.  The 
PPDA  failed  to  be  an  effective  urease  inhibitor 
shortly  after  its  concentration  dropped  to  0.5  ppm. 
It  was  difficult  to  reduce  the  floodwater  pH  with 
organic  salts.  Algicides  were  the  most  effective 
means  of  decreasing  the  base  hydrolysis  of  PPDA. 
(Author's  abstract) 
W89-09688 


PARTICLE  TRANSPORT  IN  LAKES:  MODELS 
AND  MEASUREMENTS, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09735 


SOME  TRACE  METAL  IONS  IN  NATURAL 
WATERS  OF  TIANSHAN  MOUNTAINS  AND 
QINGHAI-TIBET  PLATEAU-EVIDENCE  OF 
THE  HOMOGENEOUS  DISTRIBUTION  OF 
TRACE  METAL  IONS  IN  NATURAL  WATERS 
(IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
ology. 

H.  Gu,  M.  Liu,  G.  Li,  W.  Bao,  and  S.  Zhang. 
Oceanologia  et  Limnologia  Sinica,  Vol.  16,  No.  5, 
p  364-370,  September  1985.   1  fig,  2  tab,   11  ref. 
English  summary. 

Descriptors:  'Hydrologic  cycle,  'Trace  metals, 
'Water  chemistry,  'Geochemistry,  'Natural 
waters,  Zinc,  Cadmium,  Lead,  Copper,  Tibet, 
Thermodynamics,  Seawater,  Rivers,  East  China 
Sea,  Precipitation. 

Concentrations  of  Zn,  Cd,  Pb,  and  Cu  ions  are 
shown  to  be  similar  in  the  natural  waters  of  Tian- 
shan  and  Qinghai-Xizang  (Tibet)  plateau  as  well  as 
in  the  East  China  Sea.  Metal  speciation  showed  no 
significant  changes  throughout  the  natural  water 
cycle.  Average  and  variable  concentrations  of 
trace  metal  ions  in  fresh  water  are  respectively 
Zn(2  +  )  5.7  parts  per  billion  (ppb)  +/-26%, 
Cd(2  +  )  0.092  ppb  +/-41%,  Pb(2  +  )  0.048  ppb 
+  /-23%,  and  Cu(2  +  )  1.1  ppb  +/-18%.  The  aver- 
age concentrations  in  East  China  Sea  water  are 
Zn(2  +  )  7.3  ppb  (5.5  in  1976),  Cd(2  +  )  0.12  ppb, 
Pb(2  +  )  0.036  ppb,  and  Cu(2  +  )  0.94  ppb.  This 
phenomenon  of  a  homogeneous  distribution  of 
trace  metal  ions  in  natural  waters  shows  that  the 
metal  ions  are  carried  throughout  the  water  cycle. 
The  metals  are  carried  into  the  air  by  evaporation 
from  seawater;  from  the  air  into  the  rivers  by  rain; 
and  from  the  river  back  into  the  sea.  No  significant 
equilibration  transfer  takes  place  between  trace 
metal  ions  and  particulate  phases  at  the  pH  of 
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natural  waters.  When  an  ion  occurs  at  trace  con- 
centrations the  influence  of  the  environment  (the 
medium)  will  be  of  great  importance,  and  the  ion 
will  not  observe  the  rates  of  thermodynamic  equi- 
librium theory.  This  transfer  is  not  determined  by 
the  energy  of  the  metal  ions  and,  consequently,  the 
thermodynamics  do  not  present  a  problem.  (Lantz- 
PTT) 
W89-09751 


TRANSPORT  OF  MAJOR  DISSOLVED 
MATTER  IN  CHANGJIANG  ESTUARY  (IN 
CHINESE), 

National    Bureau    of   Oceanography,    Hangzhau 
(China).  Second  Inst,  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-09753 


DISTRIBUTION  OF  TRACE  ELEMENTS  IN 
SALT  LAKES  OF  XIZANG  (TIBET)  (IN  CHI- 
NESE), 

Qinghai  Inst,  of  Salt  Lake,  Xining  (China). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09761 


CHEMICAL  INVESTIGATION  OF  NATURAL 
WATERS  IN  OKU-NIKKO,  CENTRAL 
HONSHU  (IN  JAPANESE), 

J.  Kobayashi,  F.  Morii,  and  T.  Tokui. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  46, 
No.  1,  p  25-31,  January  1985.  2  fig,  27  ref,  append. 
English  summary. 

Descriptors:  *Water  quality,  ♦Honshu,  •Geochem- 
istry, 'Water  chemistry,  'Natural  waters,  *Japan, 
Chemical  analysis,  Groundwater  quality,  Yukawa 
Rivers,  Izumikado  Pond,  Minerals,  Calcium  bicar- 
bonate, Lake  Chuzenji,  Yanagi  River,  Jigoku 
River,  Silica. 

In  the  Oku-Nikko  area  of  Japan,  65  water  samples 
were  collected  from  29  stations  from  May  1977  to 
May  1980  to  determine  the  mineral  components. 
Spring  waters  along  the  Jigoku-zawa  Valley  and 
groundwater  at  the  dormitory  of  the  Utsunomiya 
University  experimental  farm  were  similar  in  their 
principal  components,  suggesting  that  they  might 
have  originated  from  the  same  strata  of  ground- 
water. The  two  springs  tested  at  the  Yukawa  River 
side  and  the  Izumikado  Pond  side  seem  to  flow  out 
from  the  same  source.  They  have  a  high  mineral 
content,  causing  chemical  constituents  of  the 
Yukawa  River  to  increase  and  brook  trout  (Salve- 
linus  fontinalis)  to  avoid  the  stream.  In  general,  the 
dissolved  mineral  contents  ranged  from  a  state  as 
dilute  as  pure  rain  water  to  high  concentrations. 
Using  the  Piper  diagram,  water  types  were  ana- 
lyzed. Among  the  29  stations,  13  were  found  to 
have  calcium-bicarbonate  types,  which  is  the 
normal  quality  of  this  water.  The  chemical  nature 
of  Lake  Chuzenji  was  found  to  be  an  average  of 
the  three  rivers,  Yukawa,  Jigoku  and  Yanagi,  that 
feed  the  lake.  The  silica  content  of  the  Jigoku-zawa 
which  originates  in  volcanic  Mt.  Nantai  showed 
values  as  high  as  those  of  other  rivers  running 
through  volcanic  areas  of  Japan.  However,  the 
silica  concentration  in  Lake  Chuzenji  was  found  to 
be  markedly  less  than  that  of  the  rivers  that  feed  it. 
The  same  phenomenon  was  observed  in  Lake 
Biwa.  (Author's  abstract) 
W89-09782 


EARLY  DIAGENESIS  OF  ORGANIC  MATTER 
IN  WATER  OF  LAKE  HARUNA.  II,  CARBOHY- 
DRATES AND  AMINO  ACIDS  IN  SUSPENDED 
PARTICLE,  SINKING  PARTICLE  AND  SEDI- 
MENT (IN  JAPANESE), 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of 
Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09788 


HORIZONTAL  DISTRIBUTION  AND  SEA- 
SONAL CHANGE  OF  CHLOROPHYLL  A  CON- 
CENTRATION IN  THE  SOUTH  BASIN  OF 
LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 
Station. 


For  primary  bibliographic  entry  see  Field  2H. 
W89-09789 


CLASSIFICATION  OF  RIVER  WATERS  IN 
DIFFERENT  PARENT  ROCKS  FROM  THEIR 
CHEMICAL  COMPOSITIONS-IN  THE  WEST- 
ERN PART  OF  THE  SHIMOINA  AREA  IN 
NAGANO  PREFECTURE--(IN  JAPANESE), 
Iidanishi  Junior  High  School  (Japan). 
M.  Takemura. 

Japanese  Journal  of  Limnology  RIZAA,  Vol  46 
No.  2,  p  128-134,  April  1985.  10  fig,  2  tab,  9  ref. 
English  summary. 

Descriptors:  'Japan,  *Water  chemistry,  'Chemical 
composition,  'Geochemistry,  'Rivers,  'Japan, 
Water  quality,  Classification,  Weathering,  Geolo- 
gy- 

The  chemical  composition  of  56  different  river 
waters  were  determined  in  the  western  part  of  the 
Shimoina  area,  Nagano  Prefecture.  Since  the  effect 
of  human  activities  on  water  quality  is  negligible  in 
these  river  waters,  their  chemical  composition 
should  be  controlled  chiefly  by  the  chemical 
weathering  of  parent  rocks.  The  river  water  was 
classified  according  to  chemical  composition  in 
relation  to  the  interaction  with  parent  rock  in  the 
area.  Results  show  that  the  chemical  composition 
of  river  waters  in  this  area  clearly  reflects  the 
nature  of  parent  rock,  and  that  the  water  quality 
can  be  classified  into  four  groups  according  to  the 
differences  in  geologic  conditions.  (Author's  ab- 
stract) 
W89-09793 


NUMBER    OF    NITRIFYING    BACTERIA    IN 
THE  NORTH  BASIN  OF  LAKE  BJAVA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09795 


ANALYSIS  OF  THE  COMPOSITION  OF 
HEAVY  METAL  POLLUTION  IN  JAPANESE 
RIVER  SEDIMENTS  BY  PRINCIPAL  COMPO- 
NENT ANALYSIS, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09797 


C:N:P  RATIOS  OF  SESTON  IN  LAKE  BIWA  AS 
INDICATORS  OF  NUTRIENT  DEFICIENCY  IN 
PHYTOPLANKTON  AND  DECOMPOSITION 
PROCESS  OF  HYPOLIMNETIC  PARTICU- 
LATE MATTER, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 
Station. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09801 


SEASONAL  CHANGES  OF  NUTRIENTS, 
CHLOROPHYLL-A,  AND  ORGANIC  MATTER 
CONCENTRATIONS  IN  HIGHLY  EUTROPHIC 
LAKE  BARATO,  JAPAN, 

Hokkaido  Research  Inst,  for  Environmental  Pollu- 
tion, Sapporo  (Japan).  Div.  of  Water  Environment. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-O9804 


PHOSPHORUS  EXCRETION  BY  SOME  ZOO- 
BENTHOS  IN  A  EUTROPHIC  FRESHWATER 
LAKE  AND  ITS  TEMPERATURE  DEPENDEN- 
CY, 

Niigata  Univ.  (Japan).  Faculty  of  Education. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-O9806 


C02  STORAGE  AND  ALKALINITY  TRENDS 
IN  LAKES, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Geo- 
logical Sciences. 
A.  Lerman,  and  W.  Stumm. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  139- 
146,  1989.  3  fig,  3  tab,  32  ref.  NSF  Grant  EAR- 


8816350. 

Descriptors:  'Limnology,  'Air  pollution,  'Acid 
rain  effects,  'Lake  restoration,  'Lakes,  'Carbon 
dioxide,  'Alkalinity,  'Storage  capacity,  Sediments, 
Carbonate,  Hydrogen  ion  concentration,  Iron, 
Manganese,  Nitrogen,  Sulfur,  Oxidation. 

Greater  transfer  of  C02  from  the  atmosphere  to 
lakes,  as  a  first  step  towards  its  storage  in  lake 
sediments,  can  be  driven  by  an  increase  in  lake- 
water  alkalinity.  Higher  alkalinity  values  in  fresh 
water  lakes  can  be  attained  through  biological 
productivity,  carbonate-mineral  dissolution,  reduc- 
tion reactions  in  water  and  sediments,  or  input  of 
chemical  bases.  Alkalinity  increase  in  lakes  owing 
to  the  proton  consumption  in  biogeological  reduc- 
tion of  iron,  manganese,  nitrogen  and  sulfur  species 
is  at  least  in  part  balanced  by  alkalinity  reducing 
processes,  such  as  oxidation  and  carbonate  deposi- 
tion. At  present,  lakes  varying  in  composition  from 
very  dilute  to  highly  saline  are  at,  or  near,  an 
equilibrium  with  the  atmospheric  C02.  On  a  global 
scale,  transfer  of  about  1%  of  atmospheric  C02  to 
fresh-water  lakes  would  raise  their  dissolved  car- 
bonate concentration  by  several  tens  of  mg/L.  The 
present  near-annual  increment  of  atmospheric  C02 
could  be  taken  up  by  a  mean  net  primary  produc- 
tivity of  about  850  mgC/sq  m/yr,  a  value  that  is 
typical  of  eutrophic  and  tropical  lakes.  A  compara- 
ble C02  transfer  to  lakes  may  be  attained  by 
increases  in  alkalinity  in  the  range  0.0001  to  0.001 
mol/L  and/or  in  pH  in  the  range  from  7.0  to  8.5. 
(Author's  abstract) 
W89-09822 


PHOSPHORUS  DYNAMICS  IN  WATER- 
SHEDS: ROLE  OF  TRAPPING  PROCESSES  IN 
SEDIMENTS  (DYNAMIQUE  DU  PHOSPHORE 
DANS  LES  BASSINS  VERSANTS:  IMPOR- 
TANCE DES  PHENOMENES  DE  RETENTION 
DANS  LES  SEDIMENTS), 

Institut  National  de  la  Recherche  Agronomique, 
Thonon-les-Bains  (France).  Inst,  de  Limonologie. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09823 


RELATIONSHIPS  BETWEEN  MICELLE- 
WATER  AND  OCTANOL-WATER  PARTITION 
CONSTANTS  FOR  HYDROPHOBIC  ORGAN- 
ICS  OF  ENVIRONMENTAL  INTEREST, 

Louisiana   State    Univ.,    Baton    Rouge.    Dept.    of 

Chemical  Engineering. 

K.  T.  Valsaraj,  and  L.  J.  Thibodeaux. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  183- 

189,  1989.  6  fig,  1  tab,  31  ref. 

Descriptors:  'Path  of  pollutants,  'Surfactants, 
•Organic  compounds,  'Hydrophobic  compounds, 
♦Groundwater  movement,  Water  analysis,  Mi- 
celles, Sodium  dodecyl  sulfate,  Partitioning,  Octa- 
nol. 

The  partition  constants  between  micelles  of  sodium 
dodecyl  sulfate  and  water  for  eleven  hydrophobic 
non-polar  organics  of  environmental  interest  were 
correlated  to  their  octanol-water  partition  con- 
stants, aqueous  solubilities  and  total  molecular  sur- 
face areas.  Octanol-water  partition  constant  was 
found  to  be  the  best  correlating  parameter.  Values 
of  partition  constants  for  micelles  formed  of  dode- 
cylbenzenesulfonate  and  hexadecyltrimethylam- 
monium  bromide  surfactants  were  also  correlated 
to  the  octanol-water  partition  constants.  This  cor- 
relation was  then  applied  to  the  transport  of  hydro- 
phoric  compounds  whose  transport  in  groundwat- 
er is  facilitated  by  linear  alkyl  sulfate  surfactants  to 
distances  far  greater  than  predicted  by  simple  re- 
tarded diffusion  equations.  It  was  concluded  that 
micelles  formed  by  any  particular  surfactant  have 
an  effect  on  the  transport  of  hydrophobic  contami- 
nants in  groundwater.  (Author's  abstract) 
W89-09827 


METALS  FROM  SEDIMENTS, 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 

Botanisches  Inst. 

W.  Lietz,  and  G  Galling. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  247- 
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WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 


252,  1989.  4  fig,  2  tab,  21  ref. 

Descriptors:  *Rivers,  *Bottom  sediments,  ♦Sedi- 
ment-water interfaces,  'Adsorption,  *Desorption, 
•Path  of  pollutants,  'Heavy  metals,  Zinc,  Cadmi- 
um, Lead,  Oker  River,  Germany,  Algae. 

River  sediments  were  investigated  relative  to  their 
desorption  characteristics  for  zinc,  cadmium  and 
lead  by  examining  naturally  contaminated  sedi- 
ments of  the  Oker  River  in  the  Federal  Republic  of 
Germany.  Using  dialysis  pipes  for  separating  sedi- 
ments from  the  medium,  a  direct  influence  of  com- 
plexes is  prevented.  The  only  possibility  of  this 
influence  is  from  diffusion  through  the  membrane 
which  is  dependent  upon  the  uptake  capacity  of 
the  surrounding  medium.  Without  any  metal  ad- 
sorbing substances  in  solution,  values  of  desorption 
reached  a  maximum  of  1.96%  lead,  0.31%  cadmi- 
um and  0.02%  zinc.  The  addition  of  1  micro  M 
NTA  (nitrilotriacetic  acid)  or  EDTA  to  the 
medium  increased  metal  desorption.  Incubation, 
together  with  these  chelating  agents,  raised  zinc 
values  28-fold;  lead  and  cadmium  are  enhanced  by 
a  maximum  5-fold.  The  addition  of  algae  to  the 
medium  has  no  effect  on  desorption.  All  three 
metals  have  only  slightly  varied  concentrations 
when  compared  with  the  medium  alone.  Uptake 
only  reaches  10-15%  of  the  total  desorbed  cadmi- 
um and  lead  concentrations  in  the  medium.  (Au- 
thor's abstract) 
W89-09834 


CONCERNING  THE  HYDROCHEMISTRY  OF 
BOTTOM  AND  SURFACE  BLACK  SEA 
WATERS, 

Bulgarian  Academy  of  Sciences,  Sofia.  Geological 

Inst. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-09839 


MULTTVARIATE-STATISTICAL  EXAMINA- 
TIONS OF  THE  SAMPLING  STRATEGY  IN 
THE  ANALYSIS  OF  RD/ER  WATER  (MULTI- 
VARIAT-STATISTISCHE  UNTERSUCHUNGEN 
ZUR  PROBENAHMESTRATEGIE  IN  DER 
FLIESSGEWASSERANALYTIK), 
Friedrich-Schiller-Univ.,  Jena  (German  D.R.). 
Sektion  Chemie. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-09840 


BATCH  STUDIES  FOR  THE  INVESTIGATION 
OF  THE  MOBILITY  OF  THE  HEAVY  METALS 
CD,  CR,  CU  AND  ZN, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09879 


HYDROGEOLOGIC  FACTORS  AFFECTING 
ACID  NEUTRALIZATION  IN  CADWELL 
CREEK  WATERSHED,  WEST  CENTRAL  MAS- 
SACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

R.  Yuretich,  W.  Leonard,  and  S.  Pohanka. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  4,  p  644-654,  April  1989.  10  fig,  4  tab,  27  ref. 

USGS  project  G-848. 

Descriptors:  *Acid  rain  effects,  'Water  chemistry, 
•Geochemistry,  'Acidic  water,  'Groundwater, 
'Neutralization,  'Streams,  Aquifers,  Cad  well 
Creek,  Massachusetts,  Water  quality,  Flow,  Un- 
confined  aquifers,  Geohydrology,  Glacial  aquifers, 
Quabbin  Reservoir,  Precipitation,  Runoff. 

Groundwater  hydrology  and  chemistry  were  mon- 
itored for  influence  of  acidity  in  a  network  of  10 
wells  in  the  Cadwell  Creek  watershed,  west  cen- 
tral Massachusetts.  The  study  area  is  underlain  by 
crystalline  metamorphic  bedrock  with  glacial  till 
serving  as  the  main  unconfined  aquifer.  Low  air- 
equilibrated  pH  (4.7  to  5.4),  low  alkalinity  (near 
zero  mg/L  CaC03),  and  low  conductivity  (23-24 
micromhos)  were  measured  in  the  groundwater  in 
the  downstream  parts  of  the  watershed  where 
steep  hydraulic  gradients  prevail  and  groundwater 


residence  times  are  short,  about  3  months.  The 
headwater  areas,  in  which  low  hydraulic  gradients 
and  slower  groundwater  velocities  are  characteris- 
tic, had  correspondingly  higher  air-equilibrated 
groundwater  pH  (7.0  to  7.4),  alkalinity  up  to  26 
mg/L,  and  higher  conductivity  (32-71  micromhos). 
In  this  supposedly  acid-sensitive  terrain  the 
groundwater  was  neutralized  as  long  as  mineral-to- 
water  contact  time  was  long  enough,  on  the  order 
of  one  year.  Cadwell  Creek  water  had  low  pH 
(about  4.5  to  6)  for  most  of  the  year  because  about 
70%  of  its  base  flow  originates  as  shallow  ground- 
water in  the  lower  reaches  of  the  watershed.  When 
deeper  base  flow  from  headwater  sources  pre- 
vailed in  late  summer,  pH  and  alkalinity  rose  ap- 
preciably (to  about  6.5  to  7  and  to  about  5  mg/L 
CaC03,  respectively).  (Cassar-PTT) 
W89-09888 


SIMULATION  OF  CALCTTE  DISSOLUTION 
AND  POROSITY  CHANGES  IN  SALTWATER 
MIXING  ZONES  IN  COASTAL  AQUIFERS, 

Geological  Survey,  Reston,  VA. 

W.  E.  Sanford,  and  L.  F.  Konikow. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  4,  p  655-667,  April  1989.  18  fig,  2  tab,  42  ref. 

Descriptors:  'Weathering,  'Leaching,  'Geochem- 
istry, 'Groundwater  movement,  'Coastal  aquifers, 
•Aquifers,  'Saline  water  intrusion,  'Model  studies, 
Calcite,  Carbonate  aquifers,  Solute  transport, 
Limestone,  Dissolution,  Mixing,  Chemical  reac- 
tions, Saline-freshwater  interfaces,  Porous  media. 

The  results  from  a  reaction  simulation  model 
(PHREEQE)  were  coupled  with  a  variable  density 
groundwater  flow  and  solute  transport  model  to 
study  the  potential  for  limestone  dissolution  in 
coastal  carbonate  aquifers.  Ideal  cross  sections  of 
coastal  carbonate  aquifers  were  simulated  to  esti- 
mate the  potential  for  calcite  dissolution  under  a 
variety  of  hydrologic  and  geochemical  conditions. 
Results  showed  that  limestone  dissolution  in 
mixing  zones  was  strongly  dependent  on  ground- 
water flux  and  nearly  independent  of  the  dissolu- 
tion kinetics  of  calcite.  The  amount  of  dissolution 
varied  within  a  mixing  zone,  depending  on  the 
properties,  physical  dimensions,  and  boundary  con- 
ditions of  the  aquifer  system.  Nearly  all  of  the 
dissolution  occurred  in  the  fresher  side  of  the 
mixing  zone,  with  the  maximum  occurring  in 
water  fresher  than  predicted  solely  by  geochemical 
reaction  models.  The  greatest  porosity  and  perme- 
ability development  occurred  at  the  toe  and  at  the 
top  of  the  mixing  zone.  If  permeability  increased  as 
porosity  increased,  asymmetry  in  the  dissolution 
caused  the  mixing  zone  to  migrate  landward  over 
time.  Dissolution  rates  indicated  by  the  model 
showed  that  this  mechanism  can  produce  signifi- 
cant increases  in  porosity  and  permeability  over 
time  spans  on  the  order  of  tens  of  thousands  of 
years.  It  was  postulated  that  this  process  could 
have  been  responsible  for  porosity  and  permeabil- 
ity enhancement  observed  in  carbonate  rocks 
through  which  a  mixing  zone  had  migrated  during 
its  geologic  history.  (Cassar-PTT) 
W89-09889 


SIMULATION  OF  FRACTIONATION  OF  C13 
DURING  NONEQUILIBRIUM  REACTIVE 
SOLUTE  TRANSPORT  IN  GEOLOGIC  SYS- 
TEMS: FORMULATION  AND  EXAMPLE  CAL- 
CULATION, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-09900 


GEOTOXICITY  OF  MULTIPLE  SCLEROSIS: 
THE  HENRIBOURG,  SASKATCHEWAN, 
CLUSTER  FOCUS,  II.  THE  SOIL, 

Saskatchewan  Univ.,  Saskatoon.  Toxicology  Re- 
search Centre. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-09914 


DETERMINATION  OF  MAGNESIUM  AND 
CALCIUM  IN  WATER  WITH  ION-SELECTIVE 
ELECTRODES, 

Eidgenoessische  Technische  Hochschule,  Zurich 
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(Switzerland).  Dept.  of  Organic  Chemistry. 

M.  Maj-Zurawska,  M.  Rouilly,  W.  E.  Morf,  and 

W.  Simon. 

Analytica  Chimica  Acta  AC  AC  AM,  Vol.  218,  No. 

1,  p  47-59,  March  1989.  5  fig,  2  tab,  9  ref. 

Descriptors:  'Chemical  analysis,  'Calcium,  'Mag- 
nesium, *Ion-selective  electrodes,  Fresh  water,  Sea 
water. 

The  sum  of  the  concentrations  of  Ca  and  Mg  in 
fresh  water  and  sea  water  samples  can  be  deter- 
mined directly  with  a  neutral  carrier-based  Mg/ 
Ca-selective  electrode  (divalent  ion-selective  elec- 
trode), without  addition  of  any  auxiliary  complex- 
ing  agent  such  as  acetylacetone.  This  approach 
works  well,  even  in  situations  where  Ca-selective 
electrodes  do  not  detect  the  second  inflection  point 
because  the  Ca/Mg  concentration  ratio  is  too  high 
(Ca2  +  :Mg2+>5:l)  or  the  Na  concentration  is 
high.  With  high  levels  of  acetylacetone  (0. 1  M)  the 
divalent  ion-selective  electrode  can  also  be  used 
for  Ca  determinations.  For  such  measurements, 
however,  the  standard  deviations  obtained  with  the 
Ca-selective  electrode  are  smaller.  A  theoretical 
description  of  titration  curves  corroborates  these 
findings.  (Author's  abstract) 
W89-09962 


DETERMINATION  OF  BORON  IN  WATER  BY 
FLOW  INJECTION/INDUCTIVELY  COUPLED 
PLASMA  EMISSION  SPECTROMETRY, 

Hydrological    Research    Inst.,     Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-09963 


HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL):  III.  CONCENTRATIONS  OF  IRON, 
MANGANESE,  NICKEL,  COBALT,  MOLYBDE- 
NUM, ZINC,  CADMIUM,  LEAD  AND  COPPER 
IN  INTERSTITIAL  WATER  AND  SEDIMENT 
DRY  WEIGHTS, 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  G.m.b.H.,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09974 


NITROGEN  CYCLING  IN  SALT-MARSH  AND 
MANGROVE  SEDIMENTS  AT  WESTERN 
PORT,  VICTORIA, 

Monash    Univ.,    Clayton    (Australia).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-09982 


MICROBIAL  DEGRADATION  KINETICS  OF 
TOXIC  ORGANIC  CHEMICALS  OVER  A  WIDE 
RANGE  OF  CONCENTRATIONS  IN  NATURAL 
AQUATIC  SYSTEMS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10002 


EFFECT  OF  DISSOLVED  ORGANIC  MATTER 

FROM  CANADIAN  SHIELD  LAKES  ON  THE 

BIOAVAILABILITY  OF  1,3,6,8-TETRACHLOR- 

ODIBENZO-P-DIOXIN  TO  THE  AMPHIPOD 

CRANGONYX  LAURENTIUS, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10007 


TRANSPORT  OF  SOME  CHLORINATED  CON- 
TAMINANTS BY  THE  WATER,  SUSPENDED 
SEDIMENTS,  AND  BED  SEDIMENTS  IN  THE 
ST.  CLAIR  AND  DETROIT  RTVERS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10018 


Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 


CYCLING  OF  DISSOLVED  RARE  EARTH  ELE- 
MENTS IN  CHESAPEAKE  BAY, 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-10028 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: lOTH  VOLUME. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10042 


FACTORS  AFFECTING  THE  BIOAVAILABI- 
LITY OF  HEXACHLOROBIPHENYLS  TO 
BENTHIC  ORGANISMS, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10054 


PARTITIONING  BETWEEN  DISSOLVED  OR- 
GANIC MACROMOLECULES  AND  SUSPEND- 
ED PARTICULATES:  EFFECTS  ON  BIOAVAI- 
LABILITY AND  TRANSPORT  OF  HYDRO- 
PHOBIC ORGANIC  CHEMICALS  IN  AQUAT- 
IC SYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10O6O 


STATEWIDE  SURVEY  OF  AQUATIC  ECOSYS- 
TEM CHEMISTRY;  1986, 

California  State  Dept.  of  Fish  and  Game,  Rancho 
Cordova.  Water  Pollution  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10197 


TRANSLATION  OF  LABORATORY  RESULTS 
TO  FIELD  CONDITIONS:  THE  ROLE  OF 
AQUATIC  CHEMISTRY  IN  ASSESSING  TOX- 
ICITY, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10230 


NATIONAL    STREAM     SURVEY    PHASE     1: 
FIELD  OPERATIONS  REPORT. 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10246 


AMMONIA  DISTRIBUTION  IN  AND  EXCRE- 
TION BY  FISHES, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 10267 


EFFECT  OF  AMMONIUM  IONS  ON  MINER- 
AL EXCHANGE  IN  FRESHWATER  FISH  AND 
CRUSTACEANS, 

Akademiya  Nauk  SSSR,  Borok.  Inst.  Biologii 
Vnutrennykh  Vod. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10268 


SULFUR  DIOXIDE-HYDROGEN  PEROXIDE 
RELATIONSHIPS  IN  CLEAR  AIR,  CLOUDS, 
AND  PRECIPITATION, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10287 


CONCEPTUAL  CHEMICAL  PROCESS  MODEL 
FOR  SEWAGE  CONTAMINATION  OF  A  SAND 
AND  GRAVEL  AQUIFER, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10327 


CHARACTERIZING  COLLOIDS  IN  NATURAL 
WATER, 

Geological  Survey,  Denver,  CO. 
T.  F.  Rees,  and  J.  F.  Ranville. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  C-33,  1  ref. 

Descriptors:  *Colloids,  'Sorption,  Chemistry, 
Groundwater  pollution,  "Solute  transport,  Path  of 
pollutants,  Electron  microscopy,  Spectroscopy, 
Electric  birefringence  analysis,  Energy-dispersive 
x-ray  analysis,  Electrophoretic  light  scattering, 
Molecular  properties. 

The  U.S.  Geological  Survey  has  undertaken  a  re- 
search program  to  study  the  behavior  of  colloidal 
materials  in  natural  systems.  The  first  phase  of  the 
program  is  to  identify  surface-and  groundwater 
systems  in  which  colloids  are  present.  After  identi- 
fication of  such  systems,  the  colloids  will  be  char- 
acterized as  to  size  and  shape  distributions,  chemi- 
cal composition,  and  crystal  morphology,  surface 
charge  and  surface-chemistry  characteristics,  and 
sorption  of  contaminants  of  interest.  The  transport 
of  these  colloid-contaminant  associations  then  will 
be  studied  in  field  settings.  Both  conventional  and 
nontypical  techniques  will  be  used  in  these  studies. 
The  nontypical  techniques  will  include  scanning 
electron  microscopy  with  energy-dispersive  x-ray 
analysis,  photon  correlation  microscopy,  electric 
birefringence  analysis,  and  electrophoretic  light 
scattering.  Plans  are  to  show  how  these  techniques 
can  be  used  to  determine  the  characteristics  of 
colloidal  populations  in  natural  waters  by  using 
results  obtained  from  field  investigations  at  Be- 
midji,  Minnesota,  Pensacola,  Florida,  and  the 
Whitewood  Creek-Belle  Fourche-Cheyenne  River 
Basin  investigation  site  (Montana).  (See  also  W89- 
10313)  (Rochester-PTT) 
W89- 10342 


EFFECTS  OF  MINERAL  ACID  DEPOSITION 
ON  CONCENTRATIONS  OF  DISSOLVED  OR- 
GANIC ACIDS  IN  SURFACE  WATERS, 

Environmental  and  Social  Systems  Analysts  Ltd., 
Vancouver  (British  Columbia). 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10362 


MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  I: 
PROGRAM  DESIGN, 

International  Science  and  Technology,  Inc., 
Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 10391 


ION  CHROMATOGRAPHY  IN  WATER  ANAL- 
YSIS, 

Moscow  State  Univ.  (USSR).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10404 


GROUNDWATER  GEOCHEMISTRY  OF  THE 
ALBUQUERQUE-BELEN  BASIN,  CENTRAL 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
S.  K.  Anderholm. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $22.00,  microfiche  $5.50.  USGS  Water-Re- 
sources Investigations  Report  86-4094,  Nov.  1988. 
11  Op,  27  fig,  13  tab,  74  ref. 

Descriptors:  'New  Mexico,  'Groundwater  move- 
ment, *Water  chemistry,  'Water  pollution  sources, 
•Water  quality,  'Surface  water,  Evapotranspira- 
tion,  Calcite,  Dolomite,  Gypsum,  Chlorides,  Spe- 
cific conductivity,  Irrigation  water,  Return  flow, 
Geochemistry,  Albuquerque-Belen  Basin. 

The  purpose  of  this  study  was  to  define  the  areal 
distribution  of  different  water  types,  use  the  distri- 
bution to  help  define  the  groundwater  flow  system, 


and  identify  processes  resulting  in  differences  in 
groundwater  quality  in  the  Albuquerque-Belen 
Basin  in  central  New  Mexico.  The  chemistry  of 
surface  water  inflow  from  adjacent  areas,  which 
infiltrates  and  recharges  the  aquifer  along  the  basin 
margin,  affects  the  groundwater  quality  in  the  east- 
ern and  southeastern  areas  of  the  basin.  Ground- 
water in  the  eastern  area  generally  has  a  specific 
conductance  less  than  400  microsiemens,  and  calci- 
um and  bicarbonate  are  the  dominant  ions.  Mixing 
of  recharge,  groundwater  inflow,  and  surface 
inflow  from  adjacent  areas,  which  have  different 
chemical  compositions,  is  the  major  process  affect- 
ing groundwater  quality  in  the  southwestern,  west- 
ern, and  northern  areas  of  the  basin.  In  these  areas, 
there  is  a  large  range  in  specific  conductance  and 
distribution  of  dissolved  ions.  Groundwater  quality 
in  the  Rio  Grande  valley  is  affected  by  the  infiltra- 
tion of  excess  irrigation  water.  The  excess  irriga- 
tion water  generally  has  a  larger  specific  conduct- 
ance than  other  groundwater  in  the  valley,  so 
mixing  of  these  waters  results  in  shallow  ground- 
water generally  having  larger  specific  conductance 
than  the  deeper  groundwater.  (USGS) 
W89- 10431 


SELECTED  WATER  QUALITY  DATA  FOR 
THE  FORT  HALL  INDIAN  RESERVATION, 
SOUTHEASTERN  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-10441 


RELATION  OF  TRIHALOMETHANE-FORMA- 
TION  POTENTIAL  TO  WATER  QUALITY  AND 
PHYSICAL  CHARACTERISTICS  OF  SMALL 
WATER  SUPPLY  LAKES,  EASTERN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  M.  Pope,  J.  A.  Arruda,  and  C.  H.  Fromrn. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225,  paper 
copy  $7.75,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4161,  1988.  46p, 
12  fig,  17  tab,  34  ref. 

Descriptors:  'Carcinogens,  'Chlorinated  hydro- 
carbons, 'Chlorination,  'Kansas,  'Lakes,  'Water 
quality,  Lake  morphology,  Land  use,  Organic 
carbon,  Watersheds. 

The  formation  of  carcinogenic  trihalomethanes 
during  the  treatment  of  public  surface  water  sup- 
plies has  become  a  potentially  serious  problem. 
The  U.  S.  Geological  Survey,  in  cooperation  with 
the  Kansas  Department  of  Health  and  Environ- 
ment, investigated  the  potential  for  trihalomethane 
formation  in  water  from  15  small,  public  water 
supply  lakes  in  eastern  Kansas  from  April  1984 
through  April  1986  in  order  to  define  the  principal 
factors  that  affect  or  control  the  potential  for  triha- 
lomethane formation  during  the  water  treatment 
process.  Relations  of  mean  concentrations  of  triha- 
lomethane-formation  potential  to  selected  water 
quality  and  lake  and  watershed  physical  character- 
istics were  investigated  using  correlation  and  re- 
gression analysis.  Statistically  significant,  direct  re- 
lations were  developed  between  trihalomethanes 
produced  in  unfiltered  and  filtered  lake  water  and 
mean  concentrations  of  total  and  dissolved  organic 
carbon.  Correlation  coefficients  for  these  relations 
ranged  from  0.86  to  0.93.  Mean  values  of  maximum 
depth  of  lake  were  shown  to  have  statistically 
significant  inverse  relations  to  mean  concentrations 
of  trihalomethane-formation  potential  and  total  and 
dissolved  organic  carbon.  Correlation  coefficients 
for  these  relations  ranged  from  -0.76  to  -0.81. 
(USGS) 
W89- 10452 


DISTRIBUTION  OF  DISSOLVED  SOLIDS 
CONCENTRATIONS  AND  TEMPERATURE  IN 
GROUNDWATER  OF  THE  GULF  COAST  AQ- 
UIFER SYSTEMS,  SOUTH-CENTRAL  UNITED 
STATES, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 
For  primary  bibliographic  entry  see  Field  7C. 
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W89- 10460 

ESTIMATING  AVERAGE  DISSOLVED-SOLIDS 
YIELD  FROM  BASINS  DRAINED  BY  EPHEM- 
ERAL AND  INTERMITTENT  STREAMS- 
GREEN  RIVER  BASIN,  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

L.  L.  DeLong,  and  D.  K.  Wells. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $2.75,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4222,  1988.  14p,  6 
fig,  2  tab,  7  ref. 

Descriptors:  'Water  quality,  'Dissolved  solids, 
•Intermittent  streams,  *Ephemeral  streams,  'Salin- 
ity, 'Green  River  Basin,  'Wyoming,  Statistical 
techniques. 

A  method  was  developed  to  determine  the  average 
dissolved-solids  yield  contributed  by  small  basins 
characterized  by  ephemeral  and  intermittent 
streams  in  the  Green  River  basin  in  Wyoming.  The 
method  is  different  from  that  commonly  used  for 
perennial  streams.  Estimates  of  dissolved-solids  dis- 
charge at  eight  water  quality  sampling  stations 
operated  by  the  U.S.  Geological  Survey  in  coop- 
eration with  the  U.S.  Bureau  of  Land  Management 
range  from  less  than  2  to  95  tons/day.  The  dis- 
solved-solids yield  upstream  from  the  sampling 
stations  ranges  from  0.023  to  0.107  tons/day /sq  mi. 
However,  estimates  of  dissolved  solids  yield  con- 
tributed by  drainage  areas  between  paired  stations 
on  Bitter,  Salt  Wells,  Little  Muddy,  and  Muddy 
creeks,  based  on  dissolved-solids  discharge  versus 
drainage  area,  range  only  from  0.081  to  0.092  tons/ 
day/sq  mi.  (USGS) 
W89-10461 


CALIBRATION  AND  USE  OF  AN  INTERAC- 
TIVE-ACCOUNnNG  MODEL  TO  SIMULATE 
DISSOLVED  SOLIDS,  STREAMFLOW,  AND 
WATER  SUPPLY  OPERATIONS  IN  THE  AR- 
KANSAS RIVER  BASIN,  COLORADO, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10465 


CHARACTERISTICS  AND  TRENDS  OF 
STREAMFLOW  AND  DISSOLVED  SOLIDS  IN 
THE  UPPER  COLORADO  RIVER  BASIN,  ARI- 
ZONA, COLORADO,  NEW  MEXICO,  UTAH, 
AND  WYOMING, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10466 


GEOHYDROLOGY      OF     INDIANA     RIVER 
COUNTY,  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-10487 


DISTRIBUTION  OF  FLUORIDE  IN  THE 
GROUNDWATER  IN  ALLUVIAL  BASINS  OF 
ARIZONA  AND  ADJACENT  PARTS  OF  CALI- 
FORNIA, NEVADA,  AND  NEW  MEXICO, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89- 10488 


VOLATCLIZATION  OF  BENZENE  AND  EIGHT 
ALKYL-SUBSTITUTED  BENZENE  COM- 
POUNDS FROM  WATER, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10490 


GROUNDWATER  QUALITY  IN  THE  LOMPOC 
PLAIN,  SANTA  BARBARA  COUNTY,  CALI- 
FORNIA, 1983, 


Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
C.  E.  Berenbrock. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $8.75,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4101,  Oct.  1988. 
54p,  34  fig,  9  tab,  25  ref. 

Descriptors:  'Water  pollution,  'Unconsolidated 
aquifers,  'Groundwater  pollution,  'Water  quality, 
•Geohydrology,  'California,  Chemical  analysis, 
Groundwater,  Groundwater  level,  Well  data, 
Lompoc  plain,  Vandenberg  Air  Force  Base,  Santa 
Barbara  County. 

Groundwater  is  the  main  source  of  water  in  the 
Lompoc  plain,  California.  The  lower  member  of 
the  younger  alluvium  is  the  main  water-bearing 
zone.  Long-term  groundwater  levels  in  most  of  the 
plain  have  not  changed  significantly  since  the 
1940's.  Groundwater  quality  in  the  plain  in  1983 
tended  to  deteriorate  from  east  to  west.  Dissolved- 
solids  concentrations  throughout  the  plain  exceed- 
ed the  U.S.  Environmental  Protection  Agency  sec- 
ondary maximum  contaminant  level  of  500  mg/L 
for  drinking  water.  In  samples  from  some  wells, 
concentrations  of  one  or  more  of  the  following 
constituents-sodium,  chloride,  nitrate,  and  iron- 
exceeded  primary  and  secondary  maximum  con- 
taminant levels  for  drinking  water.  Concentration 
of  constituents  in  some  samples  also  exceeded  rec- 
ommended levels  for  irrigation  water.  The  pre- 
dominant ions  generally  were  calcium,  magnesium, 
sulfate,  and  bicarbonate-except  in  the  western 
part,  where  sodium  and  chloride  were  the  pre- 
dominant dissolved  ions.  From  1972  to  1983,  dis- 
solved-solids concentrations  in  the  main  water- 
bearing zone  generally  decreased  in  the  central 
part  of  the  plain  but  increased  throughout  most  of 
the  study  area.  The  largest  increases,  greater  than 
1,000  mg/L,  were  in  the  extreme  western  part  of 
the  plain.  (USGS) 
W89-10491 


MANGANESE      DYNAMICS      IN      THE      R. 
B.RUSSELL  IMPOUNDMENT, 

Clemson  Univ.,  SC.  Dept.  of  Chemistry. 

For  primary  bibliographic   entry  see   Field   5G. 

W89- 10505 


DISSOLVED-SOLIDS  CONCENTRATIONS 

AND  PRIMARY  WATER  TYPES,  GULF  COAST 
AQUIFER  SYSTEM  SOUTH-CENTRAL 
UNITED  STATES, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89- 10509 
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EFFECTS  OF  DREDGING  AND  RECLAMA- 
TION ON  METALS  LEVELS  IN  WATER  AND 
SEDIMENTS  FROM  AN  ESTUARINE  ENVI- 
RONMENT OFF  TRINIDAD,  WEST  INDIES, 

University  of  the  West  Indies,  St.  Augustine  (Trin- 
idad and  Tobago).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09283 


SURVIVAL  AND  ACTIVITY  OF  STREPTOCOC- 
CUS FAECALIS  AND  ESCHERICHIA  COLI  IN 
PETROLEUM-CONTAMINATED  TROPICAL 
MARINE  WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09285 


FLUXES  OF  INORGANIC  NITROGEN  BE- 
TWEEN SEDIMENTS  AND  WATER  IN  A 
CORAL  REEF  LAGOON, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-09293 


BASELINE  SURVEY  OF  THE  BENTHIC  MA- 
CROFAUNA  OF  TWOFOLD  BAY,  N.S.W., 
WITH  A  DISCUSSION  OF  THE  MARINE  SPE- 
CIES INTRODUCED  INTO  THE  BAY, 

Australian  Museum,  Sydney.  Invertebrate  Div. 
P.  Hutchings,  J.  Vandervelde,  and  S.  Keable. 
Proceedings  of  the  Linnean  Society  of  New  South 
Wales  PLSWAQ,  Vol.   110,  No.  3/4,  p  339-367, 
1988/89.  1  fig,  2  tab,  32  ref,  append. 

Descriptors:  'Baseline  studies,  'Species  composi- 
tion, 'Bays,  'Benthic  fauna,  'Fauna,  'Surveys, 
•Australia,  'Marine  animals,  Water  sampling,  Bal- 
last, Intertidal  areas,  Isopods,  Crabs,  Snails,  Barna- 
cles, Oysters. 

A  baseline  survey  of  the  benthic  macrofauna  of 
Twofold  Bay,  southern  N.S.W.,  was  carried  out 
during  1984-85.  Sampling  was  concentrated  in  in- 
tertidal and  shallow  subtidal  habitats.  Samples 
were  collected  seasonally  and,  although  sampling 
was  largely  qualitative,  some  attempts  were  made 
to  assess  the  abundance  of  species  and  this  is  indi- 
cated in  the  species  list  given.  The  survey  originat- 
ed in  response  to  a  study  on  ballast  water,  which  is 
regularly  discharged  into  Twofold  Bay.  The  bal- 
last water  contained  living  organisms  and  one 
study  indicated  that  these  animals  could  survive 
discharge  into  the  Bay.  Of  the  seven  marine  species 
recorded  during  this  survey  as  non-indigenous  to 
Twofold  Bay,  two  may  have  been  introduced  via 
ballast  water:  (1)  Eurylana  arcuata,  and  (2)  Cras- 
sostrea  gigas.  The  remaining  species,  with  the  ex- 
ception of  Theba  pisana,  were  probably  introduced 
as  fouling  organisms.  The  influence  of  these  seven 
introduced  species  on  the  ecology  of  the  indige- 
nous marine  life  in  the  bay  is  not  known.  To  date, 
only  the  Pacific  oyster,  Crassostrea  gigas,  has  been 
recognized  as  posing  a  possible  commercial  threat 
to  fisheries;  this  is  a  state-wide  problem,  not  one 
restricted  to  Twofold  Bay.  The  spread  of  Carcinus 
maenas  along  the  southern  and  south-eastern  Aus- 
tralian coastline  and  possibly  into  Western  Austra- 
lia may  warrant  further  studies  including  ones  to 
assess  the  impact  this  species  has  on  the  local 
fauna.  This  basic  inventory  of  the  macrofauna  of 
shallow  intertidal  and  subtidal  benthic  communi- 
ties in  Twofold  Bay  provides  a  basis  for  identifying 
any  subsequent  introductions  and  assessing  the 
timing  of  the  introduction.  (Miller-PTT) 
W89-09294 


RESONANT  SEICHE  MOTION  IN  THE 
CHESAPEAKE  BAY, 

National  Taiwan  Univ.,  Taipei.  Inst,  of  Oceanogra- 
phy. 

W.  Chuang,  and  W.  C.  Boicourt. 
Journal    of   Geophysical    Research    (C)    Oceans 
JGRCEY,  Vol.  94,  No.  2,  p  2105-2110,  February 
15,   1989.  4  fig,   1  tab,   10  ref.  NSF  grant  OCE- 
8411052. 

Descriptors:  'Resonance,  'Chesapeake  Bay, 
•Seiches,  *Estuaries,  *Wind  tides,  *Wind-driven 
currents,  *Water  currents,  Fluctuations,  Bays, 
Model  studies,  Coastal  waters. 

Chesapeake  Bay  is  a  long  and  narrow  estuary  in 
which  seiche  motions  are  common  phenomena. 
These  motions  are  generally  driven  by  the  longitu- 
dinal (N-S)  wind  at  2-  to  3-day  time  scales  and  are 
characterized  by  a  node  at  the  mouth  and  an 
antinode  at  the  head  of  the  bay.  Recent  observa- 
tions revealed  a  burst  of  seiche  activity  which  was, 
however,  related  to  lateral  (E-W)  wind.  The  am- 
plitude of  current  fluctuations  was  about  50  cm/s 
and  was  not  simply  related  to  the  winds.  The 
period  was  about  1.6  days,  which  was  less  than  the 
natural  period  of  the  whole  bay.  Since  the  opti- 
mum wind  was  aligned  with  only  a  small  portion 
of  the  bay  (the  lower  reaches  of  the  bay,  about  40 
km  long),  the  primary  wind  effect  may  be  active 
only  at  the  entrance  region.  Nevertheless,  it  ap- 
peared that  the  wind-driven  current  was  able  to 
trigger  a  resonant  seiche  motion  in  the  rest  of  the 
bay.  The  coupled  response  was  modeled  through  a 
two-section  conceptual  model,  and  the  results 
compare  well  with  the  observations.  It  is  conclud- 
ed that  both  longitudinal  and  lateral  wind  are 
capable  of  causing  seiche  motion  in  the  bay  and, 
therefore,  contribute  to  estuary-coastal  ocean  ex- 
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change.  The  longitudinal  wind  forced  response  can 
exist  in  a  relatively  broad  spectrum  range  (2-3 
days)  and  is  more  easily  generated.  The  lateral 
wind  can  only  induce  a  coupled  response  near 
resonant  frequency,  but  its  transport  far  exceeds 
the  one  associated  with  longitudinal  wind  and 
cannot  be  neglected.  (Miller-PTT) 
W89-09297 


SEASONALITY  IN  AN  ARCTIC  FJORD  ECO- 
SYSTEM: HORNSUND,  SPITSBERGEN, 

Polish  Academy  of  Sciences,  Sopot.  Inst,  of 
Oceanology. 

J.  M.  Weslawski,  M.  Zajaczkowski,  S. 
Kwasniewski,  J.  Jezierski,  and  W.  Moskal. 
Polar  Research,  Vol.  6,  No.  2,  p  185-189,  Decem- 
ber 1988.  4  fig,  25ref. 

Descriptors:  'Arctic,  *Svalbard,  'Fjords,  'Ecosys- 
tems, 'Fjords,  'Aquatic  habitats,  'Seasonal  varia- 
tion, Salinity,  Water  temperature,  Cycling  nutri- 
ents, Fluctuations,  Physical  properties,  Solar  radi- 
ation, Meltwater,  Phytoplankton,  Sea  ice,  Aquatic 
animals,  Suspended  particulates,  Invertebrates, 
Water  birds,   Seals,   Polar  bears,   Phytoplankton. 

Based  on  two  complete  years  of  marine  ecological 
surveys  (1981-82  and  1984-85)  carried  out  in  the 
Hornsund  fjord  of  southern  Spitsbergen  (77  de- 
grees N),  the  seasonal  variation  of  physical  and 
biological  processes  is  presented.  Physical  param- 
eters reflect  the  strong  seasonality  of  sun  radiation, 
while  water  salinity  and  temperature  fluctuate 
within  a  narrow  range.  Concentrations  of  nutrients 
and  suspended  matter  depend  on  meltwater  dis- 
charge from  glaciers  and  snow  cover  thickness. 
The  breeding  period  of  most  marine  invertebrate 
species  is  strongly  related  to  the  phytoplankton 
bloom  that  peaks  in  May.  Ringed  seal  and  polar 
bear  occurrences  are  directly  to  sea  ice  conditions. 
Both  species  are  most  numerous  in  Hornsund 
during  March- April.  Sea  birds  that  nest  in  huge 
colonies  along  the  Hornsund  coasts  arrive  in  April- 
May  and  leave  by  August-September  except  for 
Fulmars  and  Brunnich's  Guillemots,  which  were 
observed  year-round.  (Author's  abstract) 
W89-09332 


EFFECTS  OF  TRIBUTYLTIN  COMPOUNDS 
ON  IONIC  REGULATION  AND  GILL  ATPASE 
ACTIVITY  IN  ESTUARINE  FISH, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09350 


BACTERIAL  ABUNDANCE,  BIOMASS,  AND 
SECONDARY  PRODUCTION  ALONG  A 
FOREST-TO-OCEAN  LANDSCAPE  GRADI- 
ENT, 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 
T.  H.  Chrzanowski,  and  R.  G.  Zingmark. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  125,  No.  3,  p  253-266,  1989.  7 
fig,  1  tab,  40  ref.  NSF  Grants  DEB  8119752  and 
DEB  8012165. 

Descriptors:  'Population  density,  'Bacteria,  'Bio- 
mass,  'Coastal  marshes,  'Secondary  productivity, 
•Wetlands,  'Salt  marshes,  'Saline  water,  Aquatic 
productivity,  Aquatic  bacteria,  Population  dynam- 
ics, Coastal  streams,  South  Carolina. 

Intrasystem  C  processing  by  bacteria  was  exam- 
ined through  an  investigation  of  bacterial  second- 
ary production  at  various  sites  within  the  coastal 
landscape  of  the  North  Inlet  salt-marsh  ecosystem 
near  Georgetown,  South  Carolina.  Bacterial  abun- 
dance, biomass,  and  rates  of  secondary  production 
were  measured  at  three  locations  along  a  transect 
extending  from  stream-input  areas  to  near-ocean 
areas.  Bacterial  abundances,  biomass,  and  growth 
rates  were  low  in  stream  areas  compared  to  abun- 
dances, biomass,  and  growth  rates  in  high-marsh 
and  near-ocean  marsh.  This  general  pattern  was 
influenced  by  tidal  events.  Bacteria  were  more 
abundant  and  had  higher  growth  rates  during  low 
tides  than  during  high  tides  at  high-marsh  and 
near-ocean  marsh  sites.  This  pattern  was  reserved 
in  stream  input  areas  where  bacterial  abundance 


and  growth  rates  were  higher  during  high  tides 
than  during  low  tides.  Estimates  covaried  with 
salinity.  Covariance  of  growth  rates  and  salinity 
suggested  that  bacterial  growth  rates  were  more 
closely  associated  with  a  given  water  mass  than 
with  a  particular  landscape  segment  or  the  charac- 
teristics  of   that    landscape    segment.    (Vernooy- 

W89-09357 


SEASONAL  FLUCTUATIONS  AND  COMPOSI- 
TION OF  FISH  ASSEMBLAGE  IN  THE  SHATT 
AL-ARAB  RIVER  AT  BASRAH,  IRAQ, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 
N.  A.  Hussain,  T.  S.  Ali,  and  K.  D.  Saud. 
Journal  of  Biological  Science  Research  (Baghdad) 
JBSREF,  Vol.  20,  No.  1,  p  139-150,  January  1989 
3  fig,  2  tab,  15  ref. 

Descriptors:  'Estuaries,  'Shatt  Al-Arab  River, 
•Seasonal  variation,  'Fish  populations,  'Iraq, 
•Rivers,  •Population  dynamics,  'Species  composi- 
tion, Population  density,  Salinity,  Temperature  ef- 
fects. 

The  limnological  characteristics  of  the  Shatt  Al- 
Arab  river  depend  mainly  on  the  amount  of  fresh- 
water received  from  its  tributaries,  the  Tigris,  Eu- 
phrates, and  Karuin.  Recently,  a  gradual  decrease 
in  the  amount  of  freshwater  input  in  the  river 
resulted  in  the  extension  of  its  estuary  further  to 
the  north.  Seasonal  changes  and  composition  of 
fish  assemblage  in  Shatt  Al-Arab  river  were  stud- 
ied from  Feb.  1987  to  Jan.  1983.  A  total  of  1507 
fish  comprising  33  species  were  collected.  Among 
them  fiye  species-Nematalosa  nasus,  Gambusia  af- 
firm, Liza  abu,  Acanthopagrus  latu,  and  Hetero- 
poeustus  fossilus-formed  almost  half  (44.4%)  of 
the  total  specimens  collected.  Species  composition 
and  abundance  seem  to  be  affected  by  the  chlorin- 
ity  more  than  temperature.  Shatt  Al-Arab  river  has 
a  major  function  as  nursery,  feeding  and  protection 
ground  especially  for  young  marine  fish.  (Ver- 
nooy-PTT) 
W89-09362 


VEGETATION  PATTERNS  IN  JAMES  BAY 
COASTAL  MARSHES:  II.  EFFECTS  OF  HY- 
DROLOGY ON  SALINITY  AND  VEGETATION, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

J.  S.  Price,  K.  Ewing,  M.-K.  Woo,  and  K.  A. 
Kershaw. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  66 
No.  12,  p  2586-2594,  December  1988.  7  fig,  3  tab, 
31  ref. 

Descriptors:  'Marshes,  'Vegetation,  'Salinity, 
•Hydrologic  systems,  'Coastal  marshes,  *Brackish 
water,  *Ecological  distribution,  'Saline  soils,  Estu- 
arine environment,  Saline-freshwater  interfaces, 
Surface-groundwater  relations,  James  Bay, 
Canada. 

The  vegetation  of  a  coastal  marsh  in  southern 
James  Bay  in  Canada  was  examined  in  reference  to 
the  salinity  and  hydrological  processes.  Regional 
hydrologic  influences  related  to  the  freshwater 
budget  of  James  Bay  reduce  the  local  salinity  so 
that  the  vegetation  typifies  that  of  a  fresh  to  brack- 
ish marsh  system,  in  contrast  to  the  Hudson  Bay 
salt  marshes  reported  in  the  literature.  Thus  species 
that  thrive  in  areas  of  higher  salinity  have  only 
limited  occurrence  at  the  study  site.  Infrequent 
tidal  inundation  of  low  salinity  bay  water  dimin- 
ishes surface  salinity,  which  is  primarily  controlled 
by  the  interaction  of  marsh  hydrology  with  fossil 
salt  diffusing  upward  from  postglacial  deposits. 
The  soil  water  salinity  increases  with  the  depth 
and  distance  inland.  However,  local  hydrologic 
gradients  near  raised  beach  ridges  and  incised 
stream  channels  affect  surface  runoff  and  ground- 
water recharge  and  discharge,  producing  further 
distinct  spatial  variations  in  salinity.  These  process- 
es thus  control  the  distribution  of  saline  water  in 
the  rooting  zone  and  hence  the  patterns  of  vegeta- 
tion. (Author's  abstract) 
W89-09376 


OCCURRENCE     AND     DISTRIBUTION     OF 
VIBRIO  SPP.,  LISTONELLA  SPP.,  AND  CLOS- 


TRIDIUM    BOTULINUM     IN     THE     SETO 
INLAND  SEA  OF  JAPAN, 

Hiroshima  Univ.  (Japan).  Faculty  of  Applied  Bio- 
logical Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09420 


LARGE  BEDFORMS  AND  ASSOCIATED  HY- 
DRAULIC CONDITIONS  WITHIN  MICROTI- 
DAL-INLET  CHANNELS,  SOUTHERN  GULF 
OF  ST.  LAWRENCE,  CANADA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

P.  N.  Matsushita,  and  S.  B.  McCann. 
Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol 
25,  No.  6,  p  916-922,  June   1988.  4  fig,    18  ref. 

Descriptors:  'Sandbars,  'Sediment  transport, 
'Channel  morphology,  'St  Lawrence  Seaway, 
•Inlets,  *Tidal  hydraulics,  'Tidal  basins,  'Tides, 
Tidal  range,  Tidal  currents,  Sandwaves. 

A  variety  of  large  bedforms,  at  two  scales  (sand 
waves,  dunes),  occur  within  the  throat  section  of 
three  small  microtidal-inlet  channels  in  the  south- 
ern Gulf  of  St.  Lawrence.  The  larger  forms,  which 
have  an  average  length  of  32  m  and  height  of  1.0 
m,  remain  ebb  oriented  throughout  the  tidal  month 
but  are  only  actively  modified  at  large  tides.  The 
smaller  forms,  which  may  be  superimposed  on  the 
larger,  are  partially  reworked  each  tidal  cycle  but 
are  also  predominantly  ebb  oriented.  Tidal-current 
measurements  confirm  the  dominance  of  ebb-tidal 
flow  in  the  inlet  throats  and  indicate  that  despite 
the  small  tidal  range  (maximum  1.1  m),  ebb  cur- 
rents may  exceed  1.0  m/s  with  associated  shear 
velocities  of  0.14  m/s.  (Author's  abstract) 
W89-09435 


LATE  WINTER-EARLY  SPRING  SEDIMENTA- 
TION OFF  THE  GREAT  WHALE  RIVER, 
SOUTHEASTERN  HUDSON  BAY, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

B.  d'Anglejan,  and  G.  Biksham. 
Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
25,  No.  6,  p  930-933,  June  1988.  2  fig,  1  tab,  9  ref. 

Descriptors:  'Sedimentation,  'Sedimentation  rates, 
'Seasonal  variation,  'Sediment  transport,  'Hudson 
Bay,  Great  Whale  River,  Ice  breakup,  Ice  cover, 
Sediment  sampler. 

Sediment  traps  were  used  to  measure  particle-set- 
tling fluxes  in  serial  moorings  offshore  of  Great 
Whale  River  (Hudson  Bay,  Canada),  both  under 
the  late  winter  sea-ice  cover  and  during  and  after 
breakup.  Before  breakup,  the  settling  fluxes  ranged 
between  0.25  and  2  g/sq  cm/  100  yr,  increasing 
from  April  to  May  in  response  to  the  progressively 
larger  under-ice  algal  biomass.  Fluxes  also  in- 
creased with  depth.  During  and  after  breakup, 
including  the  early  summer  period  of  peak  runoff, 
sedimentation  rates  increased  to  values  of  up  to  33 
g/sq  cm/100  yr.  These  fluxes  agree  with  the  mean 
sedimentation  rate  determined  from  210Pb  activi- 
ties in  the  underlying  sediments.  (Author's  ab- 
stract) 
W89-09436 


TURBULENCE  MEASUREMENTS  OF  SUS- 
PENDED SOLIDS  CONCENTRATION  IN  ES- 
TUARIES, 

Birmingham  Univ.  (England).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-09445 


ESTUARINE  BEHAVIOUR  OF  SELENIUM  IN 
SAN  FRANCISCO  BAY, 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09472 


HYDROLOGY  AND  FISH  FAUNA  OF  CANAL 
DEVELOPMENTS  IN  AN  INTENSIVELY 
MODIFIED  AUSTRALIAN  ESTUARY, 
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WATER  CYCLE— Field  2 
Estuaries — Group  2L 


Queensland  Dept.  of  Primary  Industries,  Brisbane 

(Australia).  Fisheries  Management  Branch. 

For  primary  bibliographic   entry   see   Field   6G. 

W89-09473 


INFLUENCE  OF  TOPOGRAPHIC  FACTORS 
UPON  THE  OXYGEN  CONSUMPTION  RATE 
IN  SILL  BASINS  OF  FJORDS, 

Fiskeridirektoratets  Havforskningsinstitutt,  Bergen 

(Norway). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09474 


INFLUENCE  OF  SEAGRASS  BEDS  AND 
OYSTER  PARKS  ON  THE  ABUNDANCE  AND 
BIOMASS  PATTERNS  OF  MEIO -AND  MA- 
CROBENTHOS  IN  TIDAL  FLATS, 

Bordeaux- 1  Univ.,  Talence  (France).  Inst,  de  Bio- 

logie  Marine. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09475 


CURRENT  VANES  FOR  MEASURING  TIDAL 
CURRENTS  IN  ESTUARIES, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-09476 


TEMPORAL  AND  SPATIAL  PATTERNS  OF 
PHYTOPLANKTON  PRODUCTION  IN  TO- 
MALES  BAY,  CALIFORNIA,  U.S.A., 

Geological  Survey,  Menlo  Park,  CA. 

B.  E.  Cole. 

Estuarine,   Coastal  and   Shelf  Science   ECSSD3, 

Vol.  28,  No.  1,  p  103-115,  January  1989.  7  fig,  1 

tab,  28  ref. 

Descriptors:  *Tomales  Bay,  'California,  'Phyto- 
plankton,  *Bays,  'Estuaries,  'Primary  productivi- 
ty, Temporal  distribution,  Spatial  distribution, 
Carbon,  Biomass. 

Primary  productivity  in  the  water  column  was 
measured  14  times  between  April  1985  and  April 
1986  at  three  sites  in  Tomales  Bay,  California, 
U.S.A.  The  conditions  at  these  three  stations  en- 
compassed the  range  of  hydrographic  conditions, 
phytoplankton  biomass,  phytoplankton  community 
composition,  and  turbidity  typical  of  this  coastal 
embayment.  Linear  regression  of  the  measured 
daily  carbon  uptake  against  the  composite  parame- 
ter BZ(p)  I(o)  (where  B  is  the  average  phytoplank- 
ton biomass  in  the  photic  zone;  Z(p)  is  the  photic 
depth;  and  I(o)  is  the  daily  surface  insolation) 
indicates  that  90%  of  the  variability  in  primary 
productivity  is  explained  by  variations  in  phyto- 
plankton biomass  and  light  availability.  The  linear 
function  derived  using  Tomales  Bay  data  is  essen- 
tially the  same  as  that  which  explains  more  than 
80%  of  the  variation  in  productivity  in  four  other 
estuarine  systems.  Using  the  linear  function  and 
measured  values  for  B,  Z(p),  and  I(o),  the  daily 
photic-zone  productivity  was  estimated  for  10  sites 
at  monthly  intervals  over  the  annual  period.  The 
average  daily  photic-zone  productivity  for  the  10 
sites  ranged  from  0.2  to  2.2  g  C/sq  m.  The  bay- 
wide  average  annual  primary  productivity  in  the 
water  column  was  400  g  C/sq  m,  with  most  of  the 
uptake  occurring  in  spring  and  early  summer.  Spa- 
tial and  temporal  variations  in  primary  productivi- 
ty were  similar  to  variations  in  phytoplankton  bio- 
mass. Productivity  was  highest  in  the  seaward  and 
central  regions  of  the  bay  and  lowest  in  the  shal- 
low landward  region.  (Author's  abstract) 
W89-09477 


NITRATE  REQUIREMENT  FOR  ACETYLENE 
INHD3LTION  OF  NITROUS  OXIDE  REDUC- 
TION IN  MARINE  SEDIMENTS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

J.  M.  Slater,  and  D.  G.  Capone. 

Microbial  Ecology  MCBEBU,  Vol.  17,  No.  2,  p 

143-157,  1989.  6  fig,  1  tab,  40  ref.  NSF  Division  of 

Ocean  Sciences  Grants  OCE   84-17595   and   85- 

15886. 


Descriptors:  'Nitrates,  'Marine  sediments,  'Salt 
marshes,  'Denitrification,  Sulfides,  Kinetics,  Nitro- 
gen, Acetylene  reduction,  Estuaries,  Organic 
carbon. 

The  possible  causes  of  temporary  inhibition  of 
nitrous  oxide  (N20)  reduction  by  acetylene 
(C2H2)  in  saltmarsh  sediment  was  investigated. 
The  reduction  of  N20  in  the  presence  of  C2H2 
was  biological.  N20  consumption  in  the  presence 
of  C2H2  began  when  nitrate  concentration  became 
very  low.  The  time  course  of  N20  consumption 
after  periods  of  N20  accumulation  was  unaffected 
by  initial  nitrate  concentrations  between  16  and 
200  microM,  or  C2H2  concentrations  between  10 
and  100%  of  the  gas  phase.  Sulfide  had  no  effect 
on  the  kinetics  of  N20  reduction  in  the  presence  of 
C2H2.  In  more  dilute  slurries  of  saltmarsh  sedi- 
ments and  in  estuarine  sediment,  N20  persisted  in 
the  presence  of  C2H2  unless  sufficient  organic 
carbon  was  added  to  deplete  nitrate.  In  saltmarsh 
sediments,  the  rate  of  N20  consumption  in  the 
presence  of  C2H2  was  not  changed  by  preincuba- 
tion with  C2H2.  Initial  positive  rates  of  N20  pro- 
duction in  the  presence  of  C2H2  occurred  only 
when  the  block  was  apparently  effective  (i.e.,  at 
nitrate  concentrations  >  about  5-10  microM)  and 
appeared  to  represent  a  valid  estimate  of  denitrifi- 
cation. Conversely,  and  in  agreement  with  previ- 
ous studies,  concentrations  of  N03(-)  below  these 
levels  resulted  in  reduced  efficiency  of  C2H2 
blockage  of  N20  reductase.  (Author's  abstract) 
W89-09501 


METHANE  OXIDATION  IN  SAANICH  INLET 
DURING  SUMMER  STRATIFICATION, 

California  Univ.,   San   Diego,   La  Jolla.   Inst,  of 

Marine  Resources. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09517 


CHANGJIANG  RIVER  PLUME  AND  SUS- 
PENDED SEDIMENT  TRANSPORT  IN 
HANGZHOU  BAY, 

National    Bureau    of    Oceanography,    Hangzhau 
(China).  Second  Inst,  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-09518 


MARINE  EUTROPHICATION  INDUCED 
OXYGEN  DEFICIENCY:  EFFECTS  ON  SOFT 
BOTTOM  FAUNA,  WESTERN  SWEDEN, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09523 


EARLY  LIFE  HISTORIES  OF  THREE  SYMPA- 
TRIC  STICKLEBACKS  IN  A  SALT-MARSH, 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 

R.  Poulin,  and  G.  J.  FitzGerald. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  34,  No.  2,  p 

207-221,  February  1989.  4  fig,  6  tab,  42  ref. 

Descriptors:  'Stickleback,  'Fish  populations,  'Life 
history  studies,  'Juvenile  growth  stage,  'Environ- 
mental effects,  'Salt  marshes,  Salinity,  Survival, 
Temperature  effects,  Dissolved  oxygen,  Popula- 
tion dynamics,  Fish  eggs. 

The  effects  of  abiotic  factors  (water  level,  tempera- 
ture, dissolved  oxygen  and  salinity)  and  interspeci- 
fic competition  on  the  survival  and  growth  of  early 
life  stages  of  three  sympatric  sticklebacks,  Gaster- 
osteus  aculeatus,  G.  wheatlandi  and  Pungitius  pun- 
gitius,  were  studied  in  salt-marsh  tide  pools  near 
Isle  Verte,  Quebec.  Significant  year-to-year  varia- 
tion was  observed  in  the  percentage  of  live  eggs 
per  nest,  egg  incubation  times,  and  the  growth  and 
condition  of  juveniles  for  all  three  species.  These 
differences  were  associated  with  variations  in  tem- 
perature, oxygen  and  salinity  in  the  pools.  Com- 
parisons of  egg  survival  and  juvenile  growth  rates 
were  also  made  for  G.  aculeatus  living  in  two 
contrasting  habitats  of  the  salt-marsh,  the  harsh 
and  variable  tide  pools,  and  a  less  harsh,  less  vari- 
able freshwater  site.  Egg  incubation  times  were 
longer,  and  the  percentage  of  live  eggs  per  nest 
lower,  in  the  river  than  in  the  pools.  However, 
river  juveniles  had  higher  growth  rates  and  condi- 


tion factors  than  pool  juveniles.  Results  of  experi- 
ments to  study  interspecific  competition  between 
juvenile  G.  aculeatus  and  juvenile  G.  wheatlandi 
were  inconsistent,  and  it  is  suggested  that  the  ef- 
fects of  abiotic  factors  on  the  survival  and  growth 
of  early  life  stages  in  sticklebacks  are  more  impor- 
tant than  competition  at  this  site.  (Author's  ab- 
stract) 
W89-09538 


MAN'S   RESPONSE   TO   CHANGES   IN   THE 
AUSTRALIAN  COASTAL  ZONE, 

Melbourne  Univ.  (Australia). 

For  primary  bibliographic  entry  see  Field  4C. 

W89-09593 


MESOSCALE  HETEROGENEITIES  OF  THE 
PHYTOPLANKTON  DISTRIBUTION  IN  ST. 
HELENA  BAY,  SOUTH  AFRICA,  FOLLOWING 
AN  UPWELLING  EVENT, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 

Africa). 

G.  C.  Pitcher. 

South  African  Journal  of  Marine  Science  SJMSE7, 

Vol.  7,  p  9-23,  1988.  14  fig,  1  tab,  39  ref. 

Descriptors:  'Coasts,  'Upwelling,  *St  Helena  Bay, 
'South  Africa,  'Phytoplankton,  'Diatoms,  'Dino- 
flagellates,  Species  composition,  Species  diversity, 
Organic  carbon,  Chlorophyll  a. 

The  effect  of  the  variability  of  the  hydrographic 
field  following  an  upwelling  event  on  the  phyto- 
plankton composition  and  distribution  within  the 
St.  Helena  Bay  region  was  investigated.  Phyto- 
plankton samples  transecting  newly  upwelled,  ma- 
turing and  aged  upwelled  water  were  examined. 
Both  cell  concentrations  and  species  diversity  were 
found  to  increase  with  the  age  of  the  upwelled 
water.  Several  species  exhibited  intense  concentra- 
tion gradients,  with  stations  of  similar  hydrological 
conditions  having  similar  populations.  All  stations 
were  numerically  dominated  by  the  microflagel- 
lates.  In  terms  of  carbon,  different  components  of 
the  phytoplankton  were  associated  with  different 
stages  of  the  upwelling  circulation.  The  variation 
and  peaks  in  the  biomass  were  primarily  attributa- 
ble to  the  diatom  fraction  of  the  total  carbon,  with 
the  microflagellates  and  dinoflagellates  maintaining 
a  relatively  stable  background  level.  Phytoplank- 
ton carbomchlorophyll  a  ratios  exhibited  a  coher- 
ent spatial  pattern.  Chlorophyll  a  values  from  dif- 
ferent locations  and  depths  were  therefore  not  a 
comparable  index  of  biomass.  Changes  in  the  spe- 
cies compositions  between  newly  upwelled  and 
aged  upwelled  water  are  thought  to  have  been 
determined  to  a  large  degree  by  the  varying  histo- 
ries of  these  water  masses.  (Author's  abstract) 
W89-09596 


DISTRIBUTION  AND  VARIATIONS  IN  SEA- 
SONAL BIOMASS  OF  EELGRASS  ZOSTERA 
CAPENSIS  IN  THE  KROMME  ESTUARY,  ST. 
FRANCIS  BAY,  SOUTH  AFRICA, 

Tsitsikamma  Coastal  National  Park,  P.O.  Storms 

River  6308,  South  Africa. 

N.  Hanekom,  and  D.  Baird. 

South  African  Journal  of  Marine  Science  SJMSE7, 

Vol.  7,  p  51-59,  1988.  2  fig,  4  tab,  42  ref. 

Descriptors:  'Sea  grasses,  'Eelgrass,  'Ecological 
distribution,  'Biomass,  Zostera,  Seasonal  variation, 
Nutrients,  Temperature,  Salinity,  Floods,  Food 
chain,  Kromme  Estuary,  St.  Francis  Bay,  South 
Africa. 

The  distribution  and  biomass  of  Zostera  capensis  in 
the  Kromme  Estuary  is  discussed  in  relation  to 
substratum,  nutrients,  season  and  other  abiotic  pa- 
rameters. It  was  found  that  substratum  alone  does 
not  limit  the  distribution  of  Zostera  beds  and  that 
this  species  can  tolerate  large  variations  in  such 
abiotic  factors  as  salinity  and  temperature.  De- 
clines in  biomass  are  due  mainly  to  episodic  floods 
and  the  deposition  of  large  quantities  of  fluvial  silt. 
Annual  net  production  rates  of  Z.  capensis  were 
estimated  from  results  of  other  studies.  Few  ani- 
mals apparently  feed  directly  on  Z.  capensis,  and 
the  major  proportion  of  this  species'  production  is 
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probably  channeled  through  the  estuarine  detrital 

food  chain.  (Author's  abstract) 

W89-09598 


RECORD  OF  EVENTS  AT  THE  ORANGE 
RIVER  MOUTH  DURING  THE  MARCH  1988 
FLOOD, 

National  Research  Inst,  for  Oceanology,  Stellen- 

bosch  (South  Africa). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09603 


ECOLOGICAL  EFFECTS  OF  A  MAJOR  OIL 
SPILL  ON  PANAMANIAN  COASTAL  MARINE 
COMMUNITIES, 

Smithsonian     Tropical     Research     Inst.,     Balboa 

(Panama). 

For  primary  bibliographic  entry  see  Field  5C 

W89-09629 


ELEFSIS  BAY  ANOXIA:  NUTRIENT  CONDI- 
TIONS AND  BENTHIC  COMMUNITY  STRUC- 
I URE, 

Institute  of  Oceanographic  and  Fisheries  Research 

Athens  (Greece). 

For  primary  bibliographic  entry  see  Field  5C 

W89-09639 


SEDIMENTARY  RECORD  OF  SEASONAL 
PRODUCTION  AND  GEOCHEMICAL  FLUXES 
IN  A  NEARSHORE  COASTAL  EMBAYMENT 
IN  THE  NORTHERN  BALTIC  SEA, 

Finnish  Inst,  of  Marine  Research,  Helsinki. 

R.  J.  Morris,  A.  Niemi,  L.  Niemisto,  and  E.-L. 

Poutanen. 

Finnish  Marine  Research  FMRED3,  No.  256    d 

77-94,  1988.  5  fig,  31  ref.  '  P 

Descriptors:  'Baltic  Sea,  *Productivity,  'Marine 
sediments,  'Bays,  'Geochemistry,  'Seasonal  varia- 
tion, 'Phytoplankton,  Coasts,  Algae,  Organic 
matter,  Lipids,  Plankton,  Aquatic  plants,  Diatoms, 
Suspension,  Particulate  matter,  Sedimentology 
Chemical  properties. 

The  algal  and  chemical  composition  of  alternating 
black  and  light-colored  laminae  were  studied  in  a 
multi-laminated  surface  sediment  core  from  the 
semi-stagnant  sedimentary  basin  at  Hanko  Bay. 
The  results  seem  to  indicate  that  the  black  layers 
contain  abundant  amounts  of  algae  and  lipid-rich 
organic  material  corresponding  to  periods  of  high 
phytoplankton  production,  usually  the  vernal 
diatom  bloom.  The  light  layers  contain  many  min- 
eral particles,  little  algal  remains,  and  old  organic 
material  corresponding  to  low  production  stages 
and/or  results  of  resuspension.  It  is  concluded  that 
there  is  a  seasonally  modulated  supply  of  phyto- 
plankton to  the  sediments  in  the  area  directly  relat- 
ed to  periods  of  primary  production,  the  vernal 
diatom  bloom  being  the  major  source  of  this  geo- 
chemical  flux.  The  background  of  the  formation  of 
the  laminae  is  discussed.  It  is  postulated  that  the 
sequence  of  laminae  in  these  sediments  may  be 
used  as  a  long-term  record  of  productivity  cycles 
in  the  area.  (Author's  abstract) 
W89-09658 


EFFECTS  OF  CHRONIC  EXPOSURE  TO  CAD- 
MIUM OR  COPPER  ON  IDOTHEA  BALTICA 
(CRUSTACEA,  ISOPODA),  «*-»i^ 

Naples    Univ.    (Italy).    Dipt.    Genetica,    Biologia 

Generale  e  Molecolare. 

For  primary  bibliographic  entry  see  Field  5C 

W89-09692 


GROWTH  AND  SENESCENCE  IN  PLANT 
COMMUNITIES  EXPOSED  TO  ELEVATED 
C02  CONCENTRATIONS  ON  AN  ESTUARINE 
MARSH, 

Smithsonian     Environmental     Research     Center 

Edgewater,  MD. 

P.  S.  Curtis,  G.  G.  Drake,  P.  W.  Leadley,  W  J 

Arp,  and  D.  F.  Whigham. 

Oecologia  OECOBX,   Vol.   78,   No.    1,   p  20-26 

January  1989.  5  fig,  3  tab,  39  ref. 


Descriptors:  'Plant  growth,  'Plant  populations 
Coastal  marshes,  'Aquatic  plants,  'Estuaries  Air 
pollution  effects,  'Carbon  dioxide,  Chesapeake 
Bay,  Aquatic  environment,  Aging,  Primary  pro- 
ductivity, Ecosystems. 

Three  high  marsh  communities  on  the  Chesapeake 
Bay  were  exposed  to  a  doubling  in  ambient  C02 
concentration  for  one  growing  season.  Open-top 
chambers  were  used  to  raise  C02  concentrations 
ca.  340  ppm  above  ambient  monospecific  commu- 
nities of  Scirpus  olneyi  (C3),  and  Spartina  patens 
(C4),  and  a  mixed  community  of  S.  olneyi,  S 
patens,  and  Distichlis  spicata  (C4).  Plant  growth 
and  senescence  were  monitored  by  serial,  nonde- 
structive censuses.  Elevated  C02  resulted  in  in- 
creased shoot  densities  and  delayed  senescence  in 
the  C3  species.  This  resulted  in  an  increase  in 
primary  productivity  in  S.  olneyi  growing  in  both 
the  pure  and  mixed  communities.  There  was  no 
effect  of  C02  on  growth  in  the  C4  species.  These 
results  demonstrate  that  elevated  atmospheric  C02 
can  cause  increased  above-ground  production  in  a 
mature,  unmanaged  ecosystem.  (Author's  abstract) 
W89-09703 


NUTRIENT  AND  OXYGEN  CONDITIONS  IN 
THE  ELEFSIS  BAY,  AN  INTERMITTENTLY 
ANOXIC  MEDITERRANEAN  BASIN, 

Institute  of  Oceanographic  and  Fisheries  Research 

Athens  (Greece). 

For  primary  bibliographic  entry  see  Field  5C 

W89-09721 


IMPORTANCE  OF  BOUNDARY-LAYER  FLOW 
IN  SUPPLYING  PHYTOPLANKTON  TO  THE 
BENTHIC  SUSPENSION  FEEDER,  MYTILUS 
EDULIS  L., 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
M.  Frechette,  C.  A.  Butman,  and  W.  R.  Geyer. 
Limnology  and  Oceanography  LIOCAH,  Vol  34 
No.  1,  p  19-36,  January  1989.  9  fig,  4  tab,  43  ref! 

Descriptors:  'Nutrients,  'Mussels,  'Phytoplank- 
ton, 'Benthos,  'Mussels,  'Flow  velocity,  Model 
studies,  Food  chains,  Boundary  layers,  Advection, 
Roughness  coefficient,  Turbulent  flow,  Finite  dif- 
ference methods. 

Measurements  of  vertical  gradients  in  phytoplank- 
ton fluorescence  over  an  intertidal  mussel  bed  in 
the  St.  Lawrence  River  estuary  (Quebec)  indicate 
a  significant  reduction  in  phytoplankton  concentra- 
tion close  to  the  bed.  Furthermore,  measurements 
of  near-bed  fluorescence  as  a  function  of  current 
speed,  and  of  mussel  consumption  rate  as  a  func- 
tion of  in  situ  fluorescence,  suggest  that  consump- 
tion rate  varies  with  flow  speed.  A  steady,  two- 
dimensional,  finite-difference  model  was  construct- 
ed to  represent  the  balance  between  horizontal 
advection  and  vertical  diffusion  of  phytoplankton 
over  a  mussel  bed,  in  order  to  simulate  the  ob- 
served influence  of  mussels  on  the  phytoplankton 
distribution.   The   vertical   distribution   of  phyto- 
plankton generated  by  the  model  shows  a  marked 
reduction  close  to  the  bed,  consistent  with  the  field 
measurements,  and  the  model  also  confirms  the 
dependence  of  consumption  rate  on  flow  speed. 
Enhanced    vertical   diffusive   transport   at   higher 
current  speeds  results  in  a  higher  rate  of  replenish- 
ment of  phytoplankton  to  food-impoverished  near- 
bottom  waters.  Model  runs  with  different  values  of 
the    bottom    roughness    parameter    indicate    that 
roughness  due  to  the  mussels  themselves  may  sig- 
nificantly increase  the  food  supply  to  the  bed,  due 
to  enhanced  turbulent  transport.  In  addition,  since 
there  is  a  strong  vertical  gradient  in  food  concen- 
tration above  the  seabed,  the  time-averaged  food 
concentration  obtained  by  the  mussels  is  a  strong 
function  of  the  height  from  which  they  ingest 
(Author's  abstract) 
W89-09736 


PRODUCTION  OF  DIMETHYLSULFONIUM 
PROPIONATE  AND  DIMETHYI^SULFIDE  BY 
PHYTOPLANKTON  IN  ESTUARINE  AND 
COASTAL  WATERS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

R.  L.  Iverson,  F.  L.  Nearhoof,  and  M.  O.  Andreae. 
Limnology  and  Oceanography  LIOCAH  Vol  34 
No.  1,  p  53-67,  January  1989.  11  fig,  4  tab,  28  ref! 

Descriptors:  'Sulfides,  'Estuaries,  'Phytoplank- 
ton, 'Bays,  'Sulfur  compounds,  Particulate  matter 
Diatoms,  Primary  productivity,  Chlorophyll  a 
Species  composition,  Biomass,  Sulfur,  Chesapeake 
Bay,  Delaware  Bay,  Ochlockonee  Bay. 

The  concentrations  of  dimethylsulfide  (DMS)  and 
its  metabolic  precursor,  dimethylsulfonium  propio- 
nate (DMSP),  were  determined  in  water  and  par- 
ticulate samples  obtained  along  transects  through 
Delaware  Bay,  Chesapeake  Bay  (including  the  Po- 
tomac  River),   and   Ochlockonee   Bay   (Florida) 
The  Delaware  and  Chesapeake  Bay  transects  ex- 
tended into  the  open  ocean.  In  most  cases,  a  posi- 
tive correlation  was  observed  between  the  concen- 
trations of  the  biogenic  sulfur  species  and  salinity, 
particularly  when  the  concentrations  of  the  sulfur 
compounds  were  normalized  to  chlorophyll  a  as  a 
measure  of  phytoplankton  biomass.  The  normal- 
ized concentrations  of  DMS,  dissolved  DMSP  and 
particulate  (intracellular)  DMSP  increased  nonlin- 
early  with  salinity  from  estuarine  through  shelf  to 
oceanic  environments.  Within  each  environment 
dissolved    DMS    and    dissolved    and    particulate 
DMSP  correlated  more  strongly  with  salinity  than 
with  phytoplankton  species  composition.  On  the 
other  hand,  the  sharp  increases  in  chlorophyll  a- 
normalized  biogenic  sulfur  concentrations  from  the 
estuanne  to  the  coastal  and  shelf  environments 
were  most  strongly  correlated  with  differences  in 
the  species  composition  of  the  phytoplankton  com- 
munity between  environments  and  appear  to  re- 
flect  differences   in   DMSP  production   between 
oceanic,  coccolithophore-dominated  communities 
and    estuarine,     diatom-dominated     communities. 
(Author's  abstract) 
W89-09738 


MODELING  THE  EFFECTS  OF  TEMPERA- 
TURE, LIGHT,  AND  NUTRIENTS  ON  PRI- 
MARY  PRODUCTIVITY:  AN  EMPIRICAL  AND 
A   MECHANISTIC  APPROACH   COMPARED, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

A.  A.  Keller. 

Limnology  and  Oceanography  LIOCAH,  Vol  34 

No.  1,  p  82-95,  January  1989.  6  fig,  I  tab,  60  ref! 

Descriptors:  'Nutrients,  'Estuaries,  'Phytoplank- 
ton, 'Primary  productivity,  Model  studies,  Water 
temperature,  Nutrients,  Light  penetration,  Bio- 
mass, Bays. 


TOMALES  BAY,  CALIFORNIA:  A  CASE  FOR 
CARBON-CONTROLLED  NITROGEN  CY- 
CLING, 

Hawaii  Inst,  of  Marine  Biology,  Honolulu. 
For  primary  bibliographic  entry  see  Field  2H 
W89-09737 


The  prospect  of  reliably  predicting  production 
from  environmental  variables  in  heterogeneous  es- 
tuarine environments  offers  clear  logistic  advan- 
tages over  measurement  with  the  C14  technique, 
particularly  if  detailed  coverage  (in  space  and 
time)  is  desired.  To  that  end,  two  different  tech- 
niques for  predicting  phytoplankton  production 
were  tested  and  compared  using  data  from  Narra- 
gansett  Bay,  Rhode  Island,  and  experimental  estua- 
rine ecosystems.  Primary  productivity  was  first 
estimated  via  an  empirical  technique  (principal 
component  regression),  which  incorporated  tem- 
perature, light,  and  nutrients  as  independent  varia- 
bles. This  approach  was  compared  with  a  tradi- 
tional mechanistic  formulation  which  included  the 
same  environmental  variables  as  the  major  limiting 
factors.  Both  models  provided  good  fits  to  the  data 
(explaining  77-82%  of  the  total  variance).  The 
predictive  ability  of  the  mechanistic  model  was 
significantly  greater  (P<0.05)  than  the  principal 
component  regression  when  tested  on  two  inde- 
pendent data  sets.  Predictive  ability  between  the 
two  models  was  statistically  compared  by  F-tests 
on  the  residual  variability  from  each  method.  (Au- 
thor's abstract) 
W89-09739 
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SPATIAL  DISTRIBUTION  OF  LARVAL 
FISHES  ABOUT  THE  MISSISSIPPI  RIVER 
PLUME, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 
Beaufort  Lab. 

J.  J.  Govoni,  D.  E.  Hoss,  and  D.  R.  Colby. 
Limnology  and  Oceanography  LIOCAH,  Vol.  34 
No.  1,  p  178-187,  January  1989.  8  fig,  3  tab,  37  ref. 

Descriptors:  *Fish,  *Larvae,  'Rivers,  *Plumes, 
•Spatial  distribution,  Population  density,  Flow  ve- 
locity, Zooplankton,  Temporal  distribution,  Estu- 
aries. 

The  distribution  of  larval  fishes  is  shaped  by  the 
Mississippi  River  plume  at  both  coarse  (kilometers) 
and  fine  (tens  to  hundreds  of  meters)  spatial  scales. 
Density  estimates  of  larval  fishes  (number/cu  m), 
based  upon  ichthyoplankton  samples  collected 
about  the  Mississippi  River  plume  in  February 
1982,  December  1982,  and  November  1983,  were 
often  greater  by  a  factor  of  10,  and  sometimes  by 
several  orders  of  magnitude,  at  the  plume  front 
than  they  were  inside  (within)  or  outside  of  the 
plume.  Greater  densities  at  the  plume  front  were 
most  apparent  for  larval  Brevoortia  patronus  (a 
clupeid)  and  unidentified  clupeid  larvae.  Frontal 
convergence  apparently  affects  the  accumulation 
of  larval  fishes  at  the  frontal  interface,  but  high 
densities  were  not  evident  everywhere  along  the 
front.  An  index  of  potential  convergent  velocity 
indicates  maximal  velocities  of  the  order  of  0.10- 
0.30  m/sec,  but  this  index  does  not  explain  varia- 
tion in  the  accumulation  of  larval  fishes.  Frontal 
convergence  may  be  localized  and  affected  by 
secondary  circulations.  (Author's  abstract) 
W89-09743 


SOURCE  AND  QUANTITATIVE  ESTIMATION 
OF  THE  SAND  ACCUMULATION  IN  THE 
CHANNEL  AT  THE  BAR  OF  THE  RIVER 
MOUTH  OUTSIDE  SHANTOU  PORT  (IN  CHI- 
NESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
ology. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09748 

STUDY  ON  THE  CAUSE  OF  THE  PATH 
TURNING  OF  THE  CHANGJIANG  RIVER  DI- 
LUTED WATER  ON  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

Y.  Gu. 

Oceanologia  et  Limnologia  Sinica,  Vol.  16,  No.  5, 

p  354-363,  September  1985.  6  fig,  8  ref.  English 

summary. 

Descriptors:  *Saline-freshwater  interfaces,  *East 
China  Sea,  *Seasonal  variation,  *Chang  Jiang 
River,  *River  mechanics,  *Wind-driven  currents, 
•Flow  pattern,  Water  currents,  Mathematical 
equations,  Mathematical  studies. 

The  spreading  direction  and  movement  of  Chang- 
jiang  River  plume  in  the  China  Sea  varies  greatly 
from  season  to  season.  In  general,  during  the 
summer  months,  the  diluted  water  flows  to  the 
NE,  heading  for  Cheju  Island,  turning  to  the  left. 
But  in  winter  months,  it  flows  to  the  S  or  SE  along 
the  coast  of  Jiangsu-Zhejiang,  turning  to  the  right. 
The  cause  of  this  variation  appears  to  be  due  in 
part  to  the  current  field,  wind  field  and  pressure 
field  in  the  East  China  Sea.  Using  the  Lagrange 
analysis  method,  the  path  of  the  Changjiang  River 
water  may  be  expressed  by  motion  equations.  This 
analysis  suggests  that  the  western  surface  currents 
of  the  East  China  Sea  (composed  of  Taiwan  Warm 
current,  Coastal  Current  and  Wind  Current)  run 
generally  in  S-N  direction  giving  the  Changjiang 
River  water  a  push  in  the  S-N  direction.  It  is  this 
push  which  causes  the  path  of  the  Changjiang 
River  water  to  turn  to  the  left  in  summer  and  to 
the  right  in  winter.  In  the  eastern  region  which  is 
dominated  by  the  Kuroshio  current  and  its 
branches,  the  surface  inclines  upward  from  west  to 
east,  blocking  the  extension  of  diluted  water. 
(Lantz-PTT) 
W89-09750 


VERTICAL  STRUCTURE  OF  TIDAL  CUR- 
RENTS IN  SHALLOW  WATER  NEAR  THE 
CHANGJIANG  RIVER  ESTUARY  (IN  CHI- 
NESE), 

East  China  Normal  Univ.,  Shanghai.  Inst,  of  Estua- 
rine  and  Coastal  Research. 
S.Li. 

Oceanologia  et  Limnologia  Sinica,  Vol.  16,  No.  4, 
p  261-273,  July  1985.  4  fig,  5  tab,  9  ref.  English 
summary. 

Descriptors:  'Estuaries,  *Tidal  currents,  •Shallow 
water,  *Chang  Jiang  River,  *China,  *Mathematical 
models,  *Model  studies,  Mathematical  studies, 
Flow  velocity,  Water  currents,  Tides. 

Changes  of  the  current  ellipse  parameters  of  three 
constituents  (M  sub  2,  K  sub  1  and  M  sub  4)  with 
depth  were  analyzed  by  regression  analysis,  and 
the  basic  features  concerning  the  vertical  structure 
of  tidal  currents  in  shallow  water  near  the  Chang- 
jiang River  estuary  are  described.  A  simple  theory 
is  proposed  based  on  the  assumption  that  the  verti- 
cal variation  of  tidal  currents  is  caused  by  friction 
at  the  sea  bed,  where  the  frictional  force  is  propor- 
tional to  the  current  velocity,  introducing  a  fric- 
tion-free gradient  current.  A  simple  mathematical 
model  for  the  vertical  structure  of  tidal  currents 
was  then  deduced  in  conformity  with  the  observed 
phenomenon.  The  vertical  structure  of  the  tidal 
currents  had  the  following  basic  features:  (1)  the 
maximum  velocity  W  sub  M  sub  2  is  99.2  cm/s  and 
58.2  cm/s  at  the  surface  and  bottom  lagers  respec- 
tively, decreasing  with  depth  at  a  rate  of  0.52  cm/ 
s/m  on  the  average;  (2)  the  orientation  of  maxi- 
mum velocity  theta  sub  m  sub  2  in  general  continu- 
ously deviates  to  the  left  at  the  west  side  of  the 
mouth  bar,  and  to  the  right  at  the  east.  The  theta  k 
sub  1  regularly  deviates  to  the  left  with  increasing 
depth;  (3)  the  time  of  maximum  velocity  tau  sub  M 
sub   2   of  the  lower  currents  lead   continuously 
ahead  of  that  of  the  upper  currents  with  an  increas- 
ing depth  in  most  parts  of  this  area.  The  tau  sub  M 
sub  2  and  tau  sub  M  sub  4  lead  an  average  of  2.4 
min  and  5.0  min  respectively  when  the  depth  in- 
creases one  meter.  (4)  The  ellipticity,  rotation,  and 
direction  of  current  ellipse  k  sub  m  sub  2,  k  sub  K 
sub  1  and  k  sub  M  sub  4  have  mostly  negative 
values  in  a  clockwise  rotation  in  this  area.  The 
ellipses  become  more  and  more  narrow  with  in- 
creasing depth.  (Lantz-PTT) 
W89-09752 


TRANSPORT  OF  MAJOR  DISSOLVED 
MATTER  IN  CHANGJIANG  ESTUARY  (IN 
CHINESE), 

National    Bureau    of    Oceanography,    Hangzhau 

(China).  Second  Inst,  of  Oceanography. 

Z.  Wang,  X.  Yuan,  and  L.  Yao. 

Oceanologia  et  Limnologia  Sinica,  Vol.  16,  No.  3, 

p  222-229,  May  1985.  10  fig,  4  tab,  11  ref.  English 

summary. 

Descriptors:  *Estuaries,  *Mixing,  *Water  chemis- 
try, 'Geochemistry,  *Chang  Jiang  River,  China, 
Silicon,  Calcium,  Magnesium,  Sodium,  Potassium, 
Chlorides,  Sulfates. 

Average  concentrations  (ppm)  of  major  dissolved 
matter  in  the  Changjiang  River  are  Si02,  6.2;  Ca, 
35.0;  Mg,  5.5;  Na,  9.0;  K,  2.2;  CI,  20;  S04,  13.5; 
HC03,  127.  Among  them,  the  most  concentrated 
species  are  Ca  and  HC03.  In  the  area  studied, 
major  dissolved  elements  are  controlled  by  physi- 
cal mixing  because  they  are  linearly  related  to  CI 
0/00,  which  also  indicates  conservative  behavior. 
(Author's  abstract) 
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MERCURY  IN  SEDIMENTS  OF  BOHAI  BAY 
(IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09756 

RELATIONSHIP  BETWEEN  HEAVY  METAL 
POLLUTION  AND  WATER  PRODUCTIVITY 
IN  XIAMEN  ESTUARINE  HARBOR  (IN  CHI- 
NESE), 

Xiamen  Univ.  (China). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-09757 

CHARACTERISTICS  OF  TIDAL  CURRENT 
AND  SEDIMENTATION  OF  SUSPENDED 
LOAD  ON  TIDAL  MUD  FLAT  ES  JIANGSU 
PROVINCE  (IN  CHINESE), 

Nanjing  Univ.  (China). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-09758 

REVIEW  OF  MARINE  ENVIRONMENTAL 
CHEMISTRY  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

X.  Li,  and  H.  Gu. 

Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No.  1, 

p  93-100,  January  1988.   1  plate,  20  ref.  English 

summary. 

Descriptors:  *Waste  disposal,  'Wastewater  dispos- 
al, *Ocean  dumping,  *Marine  environment, 
•Chemical  analysis,  *Fate  of  pollutants,  *Water 
pollution  effects,  Environmental  effects,  Measuring 
instruments,  Zinc,  Copper,  Pollutant  identification, 
Industrial  wastewater,  Wastewater  disposal,  Mu- 
nicipal wastewater. 

Four  aspects  of  marine  environmental  chemistry 
are  reviewed:  (1)  pollutants  and  their  sources;  (2) 
transfer  and  exchange;  (3)  laboratory  modeling  and 
enclosed  ocean  experiments;  and  (4)  environmental 
analytical  chemistry.  The  environmental  capacity 
of  the  ocean  and  atmosphere  is  almost  without 
limit,  so  obvious  pollution  is  just  seen  only  near  the 
pollution  source.  Pollutants  from  human  activities 
are  not  so  great  as  to  affect  the  vast  ocean  and 
atmosphere,  and  the  increasing  temperature  of  the 
earth  and  the  El  Nino  are  mainly  'natural  rules', 
not  cause  by  the  greenhouse  effect  or  by  human 
activities.  Therefore  city  wastes  that  are  not  treat- 
ed can  be  directly  discharged  into  the  offshore 
ocean  current  through  pipes.  However,  industrial 
sewage  is  not  suitable  for  fisheries  because  of  long 
term   effects   on    the   ecosystem.    The   free    ions 
Zn(2  +  )  and  Cu(2  +  )  found  in  natural  seawater  can 
be    analyzed    by    an    'antiadsorption    physically 
coated  mercury  film  electrode  system'  without  any 
reagent.  If  the  seawater  is  acidified,  the  Zn  and  Cu 
in  suspended  particles  will  be  dissolved  into  free 
ions,  and  highly  analytical  results  which  have  no 
relationship  to  toxicity  will  be  obtained.  Because  of 
this,    the    national    environmental    standards    for 
Zn(2  +  )  and  Cu(2  +  )  concentrations  are  too  high. 
Fine  particles  from  cars  and  factories  can  pass 
through  air  filters,  so  analytical  results  of  trace 
metal  ions  in  clean  laboratories  from  polluted  cities 
are  not  too  reliable.  There  are  no  really  clean 
laboratories  in  air  polluted  cities.  Movable  clean 
laboratories  and  research  vessels,  and  developing 
underwater  concentrators,  and  underwater  probes, 
are  necessary  for  analysis  on  shipboard  and  sea  in 
situ.  (Author's  abstract) 
W89-09762 


ENVIRONMENTAL  GEOCHEMISTRY  OF 
SOME  HEAVY  METALS  IN  THE  SEDIMENTS 
OF  BOHAI  BAY  I.  THE  DISTRIBUTION  PAT- 
TERN OF  HEAVY  METALS  IN  THE  SEDI- 
MENTS AND  THEIR  BACKGROUND  VALUES 
(IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09755 


69 


JAPWEED  -SARGASSUM  MUTICUM--BIO- 
LOGICAL  POLLUTION  OF  EUROPEAN 
WATERS  (JAPANSK  DRIVTANG -SARGAS- 
SUM MUTICUM -BIOLOGISK  FORURENSN- 
ING  AV  EUROPEISKE  FARVANN), 
Oslo  Univ.  (Norway).  Biologisk  Inst. 
J.  Rueness. 

Blyttia  BLYTAT,  Vol.  43,  No.  2,  p  71-74,  1985.  3 
fig,  15  ref.  English  summary. 


Field  2— WATER  CYCLE 


Group  2L — Estuaries 

Descriptors:     *Sargassum,     'Introduced  species, 

•Europe,   'Norway,   'Japweed,   'Algae,  Oysters,' 

Aquatic    vegetation.    Biological    studies,  Ecosys- 
tems. 

Finds  of  drift  specimens  of  Sargassum  muticum  on 
the  Norwegian  Skagerrak  coast  in  July  1984,  indi- 
cate a  continued  spread  of  this  Pacific  alga  within 
European  waters.  The  establishment  of  the  alga  is 
a  result  of  the  Japanese  oyster,  Crassostrea  gigas, 
being  imported  into  oyster  beds.  The  invasion  his- 
tory of  the  algae  is  reviewed.  Based  on  distribution 
limits  in  the  Pacific  and  experimental  data  from  the 
literature,  it  is  predicted  that  the  alga  will  rapidly 
spread  in  European  waters,  and  probably  establish 
itself  as  a  permanent  member  of  the  Norwegian 
flora.  (Author's  abstract) 
W89-09771 


STUDIES  ON  THE  MOTION  OF  GROUND 
WATER  WITH  DISPERSION  IN  COASTAL 
AQUIFERS  (I) -DISPERSION  COEFFICIENTS 
IN  NAKA  RIVER  AND  KIKI  RIVER  ESTU- 
ARIES AND  SCALE  EFFECT  (IN  JAPANESE), 
Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 
Engineering. 

For  primary  bibliographic  entry  see  Field  2F 
W89-09798 


STRATIFIED  CONDITION  OF  LAKE  KAIIKE 
ON  KAMIKOSHIKI  ISLAND  WITH  REFER- 
ENCE TO  INFLOW  AND  OUTFLOW  OF  SEA- 
WATER  (IN  JAPANESE), 

Nagasaki  Univ.  (Japan).  Faculty  of  Fisheries. 
M.  Matsuyama. 

Japanese  Journal  of  Limnology  RIZAAU  Vol  46 
No.  4,  p  229-238,  October  1985.  6  fig,  1  tab,  23  ref! 
English  summary. 

Descriptors:    'Density    stratification,    'Seawater 

Lake    Kaiike,    'Saline    water    systems,    'Japan, 

Lake  stratification,  Water  temperature,  Seasonal 

variation,   Dissolved   oxygen,   Islands,   Hydrogen 

sulfides.  6 

Distributions  of  chlorine,  water  temperature  dis- 
solved 02  and  H2S  in  Lake  Kaiike  in  the  two 
periods,  April  1976-February  1977  and  April  1984- 
January  1985,  are  compared.  Lake  Kaiike  is  strati- 
fied with  the  seawater  layer  covered  by  less  saline 
water.  The  deeper  layer  contains  a  significant 
amount  of  H2S.  During  period  April  1976-Febru- 
ary 1977,  outflow  of  seawater  from  the  lake  lasted 
long,  and  the  chlorine  content  of  the  surface  water 
was  low,  6.6-9.9%.  Some  characteristic  features  of 
the  stratified  condition  such  as  accumulation  of 
dissolved  02  (up  to  254%  saturation),  and  high 
temperatures  (up  to  38.9  C)  were  noted  in  the 
upper  layer  during  spring  and  summer.  Seasonal 
change  in  the  temperature  of  the  bottom  layer  was 
ilm>cted'  Durin8  the  Period  April  1984-January 
1985,  inflow  of  seawater  into  the  lake  was  pro- 
longed due  to  a  general  trend  toward  low  precipi- 
tation. Chlorine  concentrations  of  the  surface 
water  rose  to  a  level  of  8.1-15.3%.  A  less  saline 
water  mass  was  frequently  observed  in  the  middle 
and  deeper  layers  probably  due  to  the  direct  intru- 
sion of  surface  water.  Changes  of  the  stratified 
condition  of  the  lake  in  the  two  periods  are  dis- 
cussed with  reference  to  annual  cycle  of  inflow 
and  outflow  of  seawater.  (Author's  abstract) 
W89-09800 


BENTHIC  NUTRIENT  REMINERALIZATION 
AND  OXYGEN  CONSUMPTION  IN  THE 
COASTAL  AREA  OF  HIROSHIMA  BAY, 

Hiroshima  Prefectural  Research  Center  for  Envi- 
ronmental Science  (Japan). 
T.  Seiki,  H.  Izawa,  and  E.  Date. 
Water  Research  IAWPRC,  Vol  23,  No  2   d  219- 
228,  1989.  8  fig,  6  tab,  45  ref. 

Descriptors:  'Sediment-water  interfaces,  'Sedi- 
ments, 'Hiroshima  Bay,  'Japan,  'Nutrients,  'Sedi- 
ment oxygen  demand,  Nitrogen,  Phosphorus, 
Bottom  sediments,  Marine  sediments. 

In  situ  and  laboratory  measurements  of  nutrient 
fluxes  across  benthic  sediments  and  the  sediment 
oxygen  demand  (SOD)  rates  were  made  and  com- 


pared in  a  shallow,  eutrophic  coastal  area  of  Hiro- 
shima Bay.  The  difference  in  the  SOD  rates  was 
scarcely  noticed  between  the  two  methods,  but  the 
nutrient  fluxes  from  in  situ  sediments  were  about  2 
times  higher  than  laboratory  measurements.  The 
SOD  rates  in  the  coastal  area  of  Hiroshima  Bay 
were  in  the  range  of  0.02-0.61  g  sq  m/day.  On  the 
other  hand,  the  in  situ  values  of  the  benthic  fluxes 
of  nitrogen  and  phosphorus  across  the  surface  sedi- 
ments were  in  the  ranges  of  3.7-53.7  g  N/sq  m/day 
and  -0.9  to  17.2  g  P/sq  m/day,  respectively, 
showed  higher  value,  10  times  greater  in  summer 
than  m  winter  or  spring.  It  became  clear  from 
comparing  the  sedimentation  rates  of  particulate 
matter  suspended  in  the  water  with  the  benthic 
fluxes  that  60-70%  of  the  particulate  nitrogen  and 
phosphorus  which  settled  on  the  sediments  might 
return  again  to  the  water  column.  (Author's  ab- 
stract) 
W89-09831 


CONCERNING  THE  HYDROCHEMISTRY  OF 
BOTTOM  AND  SURFACE  BLACK  SEA 
WATERS, 

Bulgarian  Academy  of  Sciences,  Sofia.  Geological 

Inst. 

M.  G.  Damyanova,  and  E.  N.  Pentcheva. 

Dokladi  Bolgarskoi  Akademii  Nauk  DBANAD 

Vol.  41,  No.  12,  p  93-96,  1988.  2  fig,  1  tab,  10  ref! 

Descriptors:  'Water  chemistry,  'Geochemistry 
'Seawater,  'Water  chemistry,  'Surface  water' 
'Bottom  water,  'Black  Sea,  Ions,  Sulfate,  Calcium' 
Magnesium. 

Data  on  the  bottom  and  surface  waters  were  exam- 
ined and  interpreted  using  ratios  of  the  sulfate, 
calcium  and  magnesium  ions  to  the  chlorine  con- 
centration. Two  study  expeditions  with  the  Hori- 
zon Research  Ship  (1981  and  1982)  obtained  sam- 
ples from  29  stations  in  the  northwestern  continen- 
tal slope  chiefly;  another  30  stations  were  sampled 
in  the  expeditions  with  the  Evpatoriya  Research 
Ship  during  1982,   1983  and  1984  as  well  as  180 
samples  along  the  South  Bulgarian  Black  Sea  shelf. 
The  isochlorines  of  surface  water  in  the  shelf  zone 
outline  the  pathway  of  the  Southern  Current  from 
the  northernmost  part  of  the  region  studied,  having 
a  chlorinity  of  9.75  g/1.  In  stations  more  to  the 
north,   this  parameter  possesses  a   markedly  ex- 
pressed dynamic  in  a  vertical  direction.  To  the 
south  of  the  Bay  of  Bourgas,  this  difference  de- 
creases. Further  away  from  the  coast  along  the 
continental  slope,  chlorinity  of  surface  water  rises 
slightly  and  becomes  stable  at  9.50  g/1  after  the 
2000  m  isobath.   The  absolute  values  of  sulfate 
contents  in  samples  from  different  depths  and  re- 
gional location  vary  from  1.38  g/L  to  1.86  g/L. 
These  values  do  not  offer  so  much  information  on 
the  processes  which  may  affect  sulfate  concentra- 
tions in  comparison  with  the  deviations  from  the 
normal  value  of  the  characteristic  coefficient  S04/ 
CI  4  =  0.14  for  the  World  Ocean.  The  measured 
absolute  values  of  the  Ca-concentrations  varied 
from  220  to  325  mg/1.  The  following  dependencies 
were  elucidated  by  the  values  determined  by  the 
Ca/Cl  formation  ratio:  (1)  a  distinct  tendency  to- 
wards an  increase  in  the  Ca/Cl  ratio  from  0.265  for 
the  surface  waters  in  the  region  studied  from  the 
northern  towards  the  southern  parts  of  the  basin 
and,  (2)  another  decrease  towards  the  parts  closer 
to  the  coast  near  the  Bosphorus.  The  magnesium 
component  showed  a  considerable  stability  in  both 
surface  waters  and  bottom  layer  for  the  whole 
region  studied.  The  rise  in  Mg-concentrations  in 
comparison    with    the    normal    ones    amounts    to 
barely  5%.  This  is  explained  on  the  basis  of  the 
specific  hydrodynamic  behavior  and  the  significant 
indifference  of  Mg-ions.  (Miller-PTD 
W89-09839 


SIMULATION  OF  CALCITE  DISSOLUTION 
AND  POROSITY  CHANGES  IN  SALTWATER 
MIXING  ZONES  IN  COASTAL  AQUIFERS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2K 

W89-09889 


NUMERICAL    MODELING    OF    TIDE    AND 
CURRENT    IN    CENTRAL    PUGET    SOUND: 


COMPARISON  OF  A  THREE-DIMENSIONAL 
AND  A  DEPTH-AVERAGED  MODEL, 

Washington  Univ.,  Seattle.  Dept.  of  Chemistry. 
W.-S.  Chu,  J.-Y.  Liou,  and  K.  D.  Flenniken. 
Water  Resources  Research  WRERAO  Vol  25 
No.  4,  p  721-734,  April  1989.  9  fig,  32  ref.  USGS 
project  G 1456-05,  Washington  State  Water  Re- 
ECst51<5798er  PrOJCCt  A153"WASH>  NSF  grant 

Descriptors:  'Estuaries,  'Tidal  hydraulics,  'Water 
currents,  'Model  studies,  'Puget  Sound,  'Wash- 
ington, Mathematical  models,  Numerical  models 
Hydraulics,  Hydrodynamics,  Computer  models,' 
Depth-averaged  models,  Three-dimensional 
models,  Water  quality. 

A.  depth-averaged  model  and  a  three-dimensional 
hydrodynamics  model  were  applied  in  a  study  to 
evaluate  quantitative  methods  for  characterizing 
tide  and  current  in  one  of  the  major  basins  of  Puget 
Sound.  The  objective  of  the  investigation  was  to 
assess  the  models'  performance  and  operational 
requirements  for  future  management  applications 
The  study  found  that  at  the  chosen  horizontal 
spatial  resolution  scale  of  762  m,  both  models  were 
capable  of  reproducing  major  observed  tide  and 
tidal  current  characteristics  in  the  study  area,  and 
the  differences  between  the  results  of  the  two 
models  were  small.  Typical  runs  of  the  models 
with  the  current  resolution  required  about  6-20 
System  Resources  Units  on  a  CRAY  S/MP-48 
supercomputer.  For  future  simulation  of  general 
tidal  circulation  and  transport  features  in  the 
Sound,  the  use  of  depth-averaged  models  with 
spatial  resolution  of  800  m  or  less  was  recommend- 
ed. For  certain  management  problems  around  the 
Sound  (for  example,  outfall  siting,  dredge  material 
disposal)  in  which  more  detailed  knowledge  of  the 
tidal  current  might  be  useful,  the  use  of  three- 
dimensional  models  with  finer  spatial  resolution 
(300  m  or  less  horizontally  and  15-50  m  vertically) 
was  suggested.  (Author's  abstract) 
W89-09896 


MULTTVARIATE  ANALYSIS  OF  HEAVY 
METAL  CONCENTRATION  IN  SEDIMENTS 
OF  THE  LAGOON  OF  VENICE, 

Venice  Univ.  (Italy).  Facolta  di  Chimica  Indus- 

tnale. 

For  primary  bibliographic  entry  see  Field  5B 

W89-09915 


WIND-DRIVEN  MOTIONS  AT  THE  MOUTH 
OF  THE  LOWER  ST.  LAWRENCE  ESTUARY, 

Quebec  Univ.,  Rimouski.  Dept.  of  Oceanography. 
G.  Mertz,  M.  I.  El-Sabh,  and  V.  G.  Koutitonsky. 
Atmosphere-Ocean  ATOCDA,  Vol.  26,  No   4   d 
509-523,  December  1988.  9  fig,  27  ref. 

Descriptors:  'Gaspe  Current,  'Estuaries,  'Wind- 
driven  currents,  'Water  currents,  'Flow  discharge, 
*St  Lawrence  Estuary,  'Longshore  currents,  Air- 
earth  interfaces,  Eddies,  Water  circulation. 

The  outflow  from  the  lower  St.  Lawrence  Estuary 
(LSLE)  is  a  major  input  to  the  Gulf  of  St.  Law- 
rence. The  discharge  of  the  St.  Lawrence  River 
drives  a  pair  of  buoyant  coastal  jets  in  the  estuary 
that  combine  to  form  the  major  part  of  the  Gaspe 
Current,  perhaps  the  dominant  feature  of  the  circu- 
lation in  the  Gulf.  The  dominant  forcing  agencies 
of  the  low-frequency  variability  (aside  from  the 
seasonal  freshwater  discharge  cycle)  of  motions  in 
the  LSLE  and  the  Gaspe  Current  have  not  been 
definitively  identified.  The  current  data  from  the 
mouth  of  the  estuary  are  examined  from  two  field 
programs  (undertaken  in  1962  and  1979)  and  use 
spectral  and  bulk  correlation  analyses  to  show  that 
wind-driven  motions  apparently  exert  a  strong  in- 
fluence on  the  variability  of  the  exchange  between 
Gulf  and  estuarine  waters.  Meteorologically  forced 
motions  are  shown  to  be  most  prominent  in  the  1- 
to  15-d  period  range  (corresponding  to  the  typical 
interval  between  the  passages  of  weather  systems). 
The  wind-induced  current  field  is  shown  to 
produce  a  counterflow  at  depth  in  the  LSLE. 
(Author's  abstract) 
W89-09940 


70 


WATER  CYCLE— Field  2 
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DEVIETHYLSULFIDE  AND  METHANE  THIOL 
IN  SEDIMENT  POHEWATER  OF  A  DANISH 
ESTUARY, 

Aarhus  Univ.  (Denmark).  Inst,  of  Ecology  and 

Genetics. 

J.  Sorensen. 

Biogeochemistry  BIOGEP,  Vol.  6,  No.  3,  p  201- 

210    1988.  3  fig,  32  ref.  European  Communities 

contract  ENV-822-DK. 

Descriptors:  *Estuaries,  *Bottom  sediments,  ♦In- 
terstitial water,  'Sulfides,  *Decomposing  organic 
matter,  *Seasonal  variation,  *Methane  bacteria, 
Methane,  Oxidation,  Sulfur  bacteria. 

Seasonal  variation  of  dimethylsulfide  (DMS)  and 
methane  thiol  (MSH)  concentrations  in  sediment 
porewater  was  determined  in  a  Danish  estuary. 
Dimethyldisulfide  (DMDS)  was  never  found.  De- 
tectable DMS  levels  of  up  to  0.1  micromoles  were 
found  only  in  the  summer  and  only  within  the 
upper  5  cm  of  the  sediment.  The  DMS  accumula- 
tion was  probably  associated  with  decomposing 
fragments  of  macro-algae  in  the  surface  layer.  Sig- 
nificant MSH  accumulation  of  up  to  1  micromole 
was  found  only  in  the  deep,  CH4-rich  sediment 
below  the  S04(2-)  zone.  With  depth,  a  detectable 
MSH  level  could  thus  be  observed  below  the  1 
millimole  S04(2-)  isopleth  which  also  marked  the 
S04(2-)-CH4  transition.  The  transition  zone  was 
located  deeper  in  the  sediment  in  winter  (20-25  cm 
depth)  than  in  summer  (5-10  cm  depth).  The  ab- 
sence of  MSH  in  the  S04(2-)  zone  could  be  due  to 
rapid  utilization  of  the  compounds  by  S04(2-)- 
reducing  bacteria.  A  possible  involvement  of  MSH 
in  anaerobic  CH4  oxidation  at  the  transition  zone 
may  be  that  CH4  and  sulfide  (HS(-)  form,  pH 
7)form  MSH  and  H2,  which  in  turn  may  be  metab- 
olized by,  e.g.,  S04(2-)-reducing  bacteria.  (Au- 
thor's abstract) 
W89-09943 


NARRAGANSETT  BAY  POLLUTION  CON- 
TROL: AN  EVALUATION  OF  PROGRAM  OUT- 
COME, 

Rhode  Island  Univ.,  Kingston.  Marine  Affairs  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-09946 


MODELING  WETLAND  LOSS  IN  COASTAL 
LOUISIANA:  GEOLOGY,  GEOGRAPHY,  AND 
HUMAN  MODD7ICATIONS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

J.  H.  Cowan,  and  R.  E.  Turner. 

Environmental  Management  EMNGCD,  Vol.  12, 

No.  6,  p  827-838,  November  1988.  4  fig,  7  tab,  35 

ref. 

Descriptors:  *Coastal  environment,  *Wetlands, 
•Louisiana,  'Aquatic  habitats,  'Erosion,  'Statisti- 
cal analysis,  'Model  studies,  'Geomorphology, 
Deltas,  Coastal  waters,  Land  use,  Marine  geology, 
Mapping,  Cluster  analysis,  Principal  component 
analysis,  Multiple  regression  analysis. 

Habitat  change  in  coastal  Louisiana  from  1955/6  to 
1978  was  analyzed  to  determine  the  influence  of 
geological  and  man-made  changes  on  landscape 
patterns  within  7.5  min.  quadrangle  maps.  Three 
quantitative  analyses  were  used:  principal  compo- 
nents analysis,  multiple  regression  analysis,  and 
cluster  analysis.  Regional  differences  in  land  loss 
rates  reflect  variations  in  geology  and  the  deltaic 
growth/decay  cycles,  man-induced  changes  in  hy- 
drology (principally  canal  dredging  and  spoil 
banking),  and  land-use  changes  (principally  urban- 
ization and  agricultural  expansion).  The  coastal 
zone  is  not  homogeneous  with  respect  to  these 
variables  and  the  interaction  between  causal  fac- 
tors leading  to  wetland  loss  is  therefore  locally 
variable  and  complex.  The  relationship  between 
wetland  loss,  hydrologic  changes,  and  geology  can 
be  described  with  statistically  meaningful  results, 
even  though  these  data  are  insufficient  to  precisely 
quantify  the  relationship.  However,  these  data  sup- 
port the  hypothesis  that  the  indirect  impacts  of 
man-induced  changes  (hydrologic  and  land  use) 
may  be  as  influential  as  the  direct  impacts  resulting 
in  converting  wetlands  to  open  water  (canals)  or 


modified  (impounded)  habitat.  Three  regions 
within  the  Louisiana  coastal  zone  can  be  defined, 
based  on  the  potential  causal  factors  used  in  the 
analyses.  The  moderate  (mean  =  22%)  wetland 
loss  rates  in  region  1  are  a  result  of  relatively  high 
canal  density  and  developed  area  in  marshes  that 
overlie  sediments  of  moderate  age  and  depth;  local 
geology  acts,  in  this  case,  to  lessen  indirect  im- 
pacts. On  the  other  hand,  wetland  loss  rates  in 
region  2  are  high  (mean  =  36%),  despite  fewer 
man-induced  impacts;  the  potential  for  increased 
wetland  loss  due  to  both  direct  and  indirect  effects 
of  man's  activity  in  these  areas  is  high.  Conversely, 
wetland  loss  (mean  =  20%)  in  region  3  is  appar- 
ently least  influenced  by  man's  activity  in  the 
coastal  zone  because  of  sedimentary  geology  (old, 
thin  sediments),  even  though  these  areas  have  al- 
ready experienced  significant  direct  habitat  alter- 
ation and  wetland  loss.  (Author's  abstract) 
W89-09961 


DESCRIPTION  OF  AN  ESTUARINE  METHY- 
LOTROPHIC  METHANOGEN  WHICH 
GROWS  ON  DIMETHYL  SULFIDE, 

Geological  Survey,  Menlo  Park,  CA. 

R.  S.  Oremland,  R.  P.  Kiene,  I.  Mathrani,  M.  J. 

Whiticar,  and  D.  R.  Boone. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  4,  p  994-1002,  April  1989. 

8  fig,  3  tab,  54  ref. 

Descriptors:  'Methane  bacteria,  'Aquatic  bacteria, 
•Bacterial  physiology,  Estuaries,  Sediments,  Me- 
tabolism, Dimethyl  sulfide,  Trimethylamine. 

Characteristics  of  an  obligately  methylotrophic 
coccoid  methanogen  (strain  GS-16)  previously  iso- 
lated from  estuarine  sediment  are  described. 
Growth  was  demonstrated  on  dimethyl  sulfide 
(DMS)  or  trimethylamine  (TMA),  but  not  on 
methane  thiol,  methane  thiol  plus  hydrogen,  di- 
methyl disulfide,  or  methionine.  DMS-grown  cells 
were  able  to  metabolize  DMS  and  TMA  simulta- 
neously when  inoculated  into  media  containing 
substrate  levels  of  these  compounds.  However, 
TMA-grown  cells  could  not  metabolize 
(C14)DMS  to  methane,  although  they  could  con- 
vert (C14)methanol  to  methane.  These  results  sug- 
gest that  metabolism  of  DMS  proceeds  along  a 
somewhat  different  route  than  that  of  TMA  and 
perhaps  also  that  of  methanol.  The  organism  exhib- 
ited doubling  times  of  23  and  32  h  for  growth 
(25C)  in  mineral  media  on  TMA  and  DMS,  respec- 
tively. Doubling  times  were  more  rapid  (about  6  h) 
when  the  organisms  were  grown  on  TMA  in  com- 
plex broth.  In  mineral  media,  the  fastest  growth  on 
DMS  occurred  between  pH  levels  of  7.0  and  8.7, 
at  29C,  and  with  0.2  to  0.4  M  Na  and  0.04  M  Mg. 
Somewhat  different  results  occurred  for  growth  on 
TMA  in  complex  broth.  Cells  had  a  moles  percent 
G  +  C  value  of  44.5%  for  their  DNA.  Growth  on 
DMS,  TMA,  and  methanol  yielded  stable  carbon 
isotope  fractionation  factors  of  1.044,  1.037,  and 
1  063,  respectively.  Fractionation  factors  for  hy- 
drogen were  1.203  (DMS)  and  1.183  (TMA).  (Au- 
thor's abstract) 
W89-09969 


GAS  VACUOLATE  BACTERIA  FROM  THE 
SEA  ICE  OF  ANTARCTICA, 

Washington  Univ.,  Seattle.  Dept.  of  Microbiology. 
J.  T.  Staley,  R.  L.  Irgens,  and  R.  P.  Herwig. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  4,  p  1033-1036,  April  1989. 
3   fig,    1   tab,    17   ref.   NSF  grant  DPP-84 15069. 

Descriptors:  'Marine  bacteria,  'Sea  ice,  'Antarcti- 
ca, Algae,  Chlorophyll  a,  Heterotrophic  bacteria. 

Gas-vacuolate  heterotrophic  bacteria  from  marine 
habitats  are  reported  for  the  first  time.  They  were 
isolated  from  Antarctic  sea  ice  microbial  communi- 
ties and  the  underlying  water  column.  The  pre- 
dominant gas-vacuolate  bacterium  from  the  sea  ice 
is  filamentous  and  pigmented,  whereas  those  of 
water  column  are  unicellular  and  nonpigmented. 
The  highest  concentrations  of  bacteria  in  sea  ice 
were  found  in  conjunction  with  the  highest  algal 
(chlorophyll  a)  concentrations.  (Author's  abstract) 
W89-09972 


71 


NITROGEN  CYCLING  IN  SALT-MARSH  AND 
MANGROVE  SEDIMENTS  AT  WESTERN 
PORT,  VICTORIA, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of 
Botany. 

P.  I.  Boon,  and  S.  Cain. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  5,  p  607-623,  1988.  6 
fig,  3  tab,  53  ref. 

Descriptors:  'Salt  marshes,  'Mangrove  swamps, 
•Sediments,  'Nitrogen  compounds,  'Cycling  nu- 
trients, Amino  acids,  Peptides,  Ammonium,  Phos- 
phorus, Biodegradation,  Metabolism,  Western 
Port,  Victoria. 

The  metabolism  of  organic  nitrogen  compounds  in 
sediments  from  salt-marsh  (Sarcocornia  quinque- 
flora)  and  mangrove  (Avicennia  marina)  areas  at 
Western  Port,  Victoria,  was  investigated.  Organic 
nitrogen  compounds  were  metabolized  at  potential 
rates  of  up  to  3.9  micromol/cu  cm/day  for  amino 
acids,  23  micromol/cu  cm/day  for  dipeptides,  and 
5  micromol/cu  cm/day  for  an  amide  (N-benzyl  L- 
arginine  amide).  These  were  higher  than  the  rate  of 
ammonium  regeneration  in  the  absence  of  added 
substrate  (<0.08  micromol/cu  cm/day);  this  indi- 
cates that  organic  nitrogen  compounds  play  a 
major  role  in  nutrient  cycling  in  coastal  sediments. 
Rates  of  some  transformations  were  highly  corre- 
lated with  sediment  organic  matter  content,  total 
nitrogen  content  or  concentration  of  soluble  reac- 
tive phosphorus  in  the  sediments,  but  overall  there 
were  few  significant  correlations  between  metabol- 
ic rates  and  edaphic  conditions.  Degradation  of 
organic  nitrogen  compounds  in  these  sediments  is 
likely  to  be  influenced  strongly  by  the  availability 
of  phosphorus,  the  quantity  and  quality  of  detrital 
inputs,  and  the  size  and  activity  of  microbial  popu- 
lations. (Author's  abstract) 
W89-09982 


NUTRIENT  AND  GILVIN  LEVELS  IN 
WATERS  OF  COASTAL-PLAIN  WETLANDS  IN 
AN  AGRICULTURAL  AREA  OF  WESTERN 
AUSTRALIA, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
For  primary  bibliographic  entry  see  Field  2H. 
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COMPARISON  OF  PLANT  COMMUNITY-EN- 
VIRONMENT RELATIONS  IN  TWO  ESTUA- 
RINE MARSHES  OF  NORTHERN  BRITISH 
COLUMBIA, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Botany. 

A.  Campbell,  and  G.  E.  Bradfield. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  67, 

No.  1,  p  146-155,  January  1989.  6  fig,  2  tab,  50  ref. 

Descriptors:  'Coastal  marshes,  'Tidal  marshes, 
'Estuaries,  'Vegetation,  'Marsh  plants,  'Plant 
populations,  Species  composition,  Principal  com- 
ponent analysis,  Correlation  analysis,  Soil  chemis- 
try, British  Columbia. 

The  Dala  and  Yakoun  estuarine  marshes  in  north- 
ern British  Columbia  were  compared  to  evaluate 
similarities  in  species  composition,  plant  communi- 
ties, and  vegetation-environment  relationships.  The 
Dala  is  a  fjord-head  marsh  at  the  mouth  of  a 
glacially  fed  river  with  a  fresh  to  brackish  salinity 
regime  and  a  7-m  tidal  range.  The  Yakoun  marsh  is 
fed  by  lowland  bog  drainage  on  the  Queen  Char- 
lotte Islands,  has  a  salt  to  brackish  salinity  regime, 
and  3-m  tidal  range.  Both  marshes  contain  similar 
dominant  species  (Carex  lyngbyei,  Deschampsia 
cespitosa,  Potentilla  pacifica,  Triglochin  mariti- 
mum),  but  share  only  about  one-third  of  the  total 
(50)  vascular  species  recorded.  Four  plant  commu- 
nity types  characterizing  three  main  physiographic 
zones  (low,  intermediate,  and  high)  were  described 
at  each  marsh.  Principal  component  analysis 
(PCA)  of  species  composition  data  indicated  simi- 
larities in  general  patterns  of  community  organiza- 
tion at  both  marshes;  however,  PCA  of  soil  chemi- 
cal data  indicated  greater  between-marsh  differ- 
ences, especially  between  overall  vegetation  varia- 
tion and  substratum  elevation,  and  a  clearer  eleva- 
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tional  zone  of  communities  than  the  Dala.  Exami- 
nation of  tidal  regime  data  indicated  that  the 
Yakoun  experiences  steeper  gradients  in  submer- 
gence time  and  flooding  frequency  than  the  Dala, 
thus  offering  an  explanation  for  the  different  vege- 
tation-elevation  relationships.   (Author's  abstract) 


VARIABILITY   OF   VEGETATION   IN   TIDAL 
MARSHES  OF  MAINE,  U.S.A., 
Maine  Univ.  at  Orono.  Inst,  for  Quaternary  Stud- 
ies. 

H.  A.  Jacobson,  and  G.  L.  Jacobson. 
Canadian  Journal  of  Botany  CJBOAW    Vol    67 
No.  1,  p  2161-2173,  January  1989.  6  fig,  3  tab   37 
ref. 

Descriptors:  'Tidal  marshes,  'Salt  marshes, 
•Vegetation,  *Marsh  plants,  •Maine,  *Plant  popu- 
lations, Species  composition,  New  England,  Bay  of 
Fundy. 

Systematic  studies  of  vegetation  on  18  salt  marshes 
along  the  coast  of  Maine  show  that  the  vegetation 
is  highly  variable  in  species  composition,  species 
richness,  and  zonation  pattern.  Marshes  with  high 
species  richness  are  found  in  relatively  stable  geo- 
logic settings,  while  unstable  marshes  at  the  base  of 
erodible  bluffs  have  low  species  richness.  Species 
composition  is  influenced  by  freshwater  input. 
Salt-marsh  zonation  varies  greatly  in  both  the 
number  of  zones  present  per  marsh  and  the  species 
assemblages  within  zones.  The  diverse  geologic 
settings  and  environmental  conditions  along  the 
convoluted  coast  of  Maine  have  allowed  a  great 
diversity  of  tidal  marshes  to  develop.  The  geologic 
stability  of  the  settings,  apparently  have  strong 
influence  over  the  diversity  of  the  march  vegeta- 
tion, with  stable  and  long-lasting  marshes  botani- 
cally  more  diverse  than  marshes  that  erode  and 
reform  in  a  cyclic  process  over  decades  or  centur- 
ies. With  a  few  notable  exceptions,  the  vegetation 
of  salt  marshes  in  southern  Maine  is  similar  to  that 
of  marshes  in  southern  New  England.  Salt-marsh 
vegetation  in  northeastern  Maine  is  more  similar  to 
that  of  marshes  in  the  Bay  of  Fundy  region.  (Sand- 
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ACUTE  TOXICITY  OF  SEDIMENT  FROM 
EAGLE  HARBOR,  WASHINGTON,  TO  THE 
INFAUNAL  AMPHIPOD  RHEPOXYNIUS 
ABRONIUS, 

Environmental  Protection  Agency,  Narragansett 

RI.  Environmental  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C 
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SALT  MARSH  HYDROLOGY:  IMPLICATIONS 
FOR  BIOGEOCHEMICAL  FLUXES  TO  THE 
ATMOSPHERE  AND  ESTUARDZS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

W.  K.  Nuttle,  and  H.  F.  Hemond. 
Global  Biogeochemical  Cycles  GBCYEP   Vol   2 
No.  2,  p  91-1 14,  June  1988.  9  fig,  4  tab,  71  ref.  NSF 
Grants  BSR   8306433  and  BSR  870233,  NOAA 
Office  of  Sea  Grant  Grant  NA84AA-D-00046. 

Descriptors:  •Geochemistry,  'Water  chemistry, 
Biochemistry,  *Massachusetts,  *Estuarine  envi- 
ronment, 'Solute  transport,  Tidal  marshes,  Salt 
marshes,  Advection,  Topography,  Tides,  Water 
loss,  Evapotranspiration. 

Rates  of  gas  emissions  and  solute  fluxes  from  salt 
marsh  sediments  are  influenced  by  sediment  hy- 
drology. A  comprehensive  water  balance  study  in 
New  England  salt  marsh  (Belle  Isle  Marsh,  Massa- 
chusetts) reveals  that  evapotranspiration  and  infil- 
tration during  tidal  inundation  and  precipitation 
are  the  dominant  hydrological  processes  in  the 
sediment  on  a  marsh-wide  scale.  Water  loss  by 
drainage  through  the  sediment  into  tidal  creeks  is 
effectively  limited  to  within  10  m  to  15  m  of  the 
creek  bank,  but  drainage  is  responsible  for  40%  of 
the  water  loss  within  10  m  of  the  creek  during 
nonflooding,  neap  tide  periods.  The  rate  and  extent 
of  advective  transport  by  pore  water  drainage  is 
controlled  by  the  topography  of  the  marsh  surface. 


Tidal  fluctuations  in  creek  level  drive  larger,  oscil- 
lating water  fluxes  across  the  creek  bank,  resulting 
in  a  dispersive  transport  of  the  solutes  in  the  sedi- 
ment, but  these  fluxes  are  attenuated  in  the  first 
meter.  Convexities  in  the  marsh  surface,  such  as 
the  crests  of  creek  banks,  are  the  location  of  maxi- 
mum water  loss  by  drainage  and  probably  the 
highest  degree  of  desaturation  and  aeration,  which 
can  increase  gas  emissions  locally.  The  spring-neap 
tide  cycle  modulates  wetting  and  drying  of  the 
sediment  and,  by  inference,  gas  emissions  in  the 
interior  of  the  marsh.  The  limited  extent  of  solute 
transport  by  drainage  implies  that  an  as  yet  unde- 
scribed  mechanism  is  responsible  for  controlling 
the  concentration  of  conservative  solute  in  salt 
marshes.  (Author's  abstract) 
W89- 10027 


CYCLING  OF  DISSOLVED  RARE  EARTH  ELE- 
MENTS IN  CHESAPEAKE  BAY, 

Woods  Hole  Oceanographic  Institution,  MA 
E.  R.  Sholkovitz,  and  H.  Elderfield. 
Global  Biogeochemical  Cycles  GBCYEP   Vol   2 
No.  2,  p  157-176,  June  1988.  7  fig,  5  tab,  52  ref 
NSF  Grant  OCE-85-1139  and  Natural  Environ- 
ment Research  Council  Grant  GST/02/03. 

Descriptors:  'Geochemistry,  *Chesapeake  Bay, 
•Rare  earth  elements,  *Estuarine  environment! 
Susquehanna  River,  Sediments,  Cycling  elements, 
Lanthanum,  Cerium,  Neodymium,  Samarium,  Eu- 
ropium, Erbium,  Ytterbium,  Lutetium,  Pore  water, 
Oxidation-reduction  potential,  Iron,  Manganese. 

The  measurement  of  dissolved  rare  earth  elements 
(REEs)  in  the  surface  waters,  water  column  of 
anoxic  basins,  and  pore  waters  in  Chesapeake  Bay 
has   provided   new   insights   into   the   biogeoche- 
mistry  and  estuarine  chemistry  of  REEs.  All  dis- 
solved REEs  from  the  riverine  source  show  large- 
scale  removal  in  the  lower  salinity  zone  (0-10  ppt). 
The  shale-normalized  pattern  of  dissolved  REEs  in 
Susquehanna  River  water  is  opposite  in  form  to 
that  of  surface  sediments  in  the  Bay.  The  Susque- 
hanna water  is  enriched  in  heavy  REEs  (HREEs), 
whereas  the  Chesapeake  Bay  water  is  enriched  in 
light  REEs  (LREEs).  Neither  component  has  a  flat 
pattern  normally  assumed  for  REEs  transported  by 
rivers  to  the  ocean.  The  dissolved  LREEs  (i.e.,  La, 
Ce,  Nd,  Sm,  and  Eu)  are  enriched  3-9  times  in  the 
oxygen-depleted  waters  over  their  concentrations 
in  the  oxic  surface  waters.  In  contrast,  HREEs  (Er, 
Yb,  and  Lu)  are  slightly  depleted.  All  REE  con- 
centrations in  the  two  surface  (0-2  cm)  pore  waters 
are  greatly  enriched  (8-17  times,  43  times  for  Ce) 
relative   to   oxygen-depleted   bottom   waters   and 
have  relative  abundances  opposite  to  those  of  their 
sediments.  Whereas  Ce  has  a  positive  anomaly  in 
the  pore  waters,  negative  anomalies  exist  in  the 
oxygen-depleted  bottom  waters.   The  REEs  are 
participating  in  a  set  of  complex  biogeochemical 
cycles  within  the  water  column  and  surface  sedi- 
ments. Fractionation  of  REEs  during  these  cycles 
leads  to  preferential  enrichment  of  LREEs  in  the 
seasonally  oxygen-depleted  bottom  waters.   It  is 
proposed  that  this  fractionation  is  coupled  to  redox 
cycles  of  Mn  and  Fe  and  the  interaction  of  dis- 
solved REEs  with  suspended  particles  and  surficial 
sediments.  (Author's  abstract) 
W89- 10028 


INFLUENCE  OF  THE  SPECTRAL  COMPOSI- 
TION OF  IRRADIANCE  ON  PRIMARY  PRO- 
DUCTION IN  THE  EASTERN  SCHELDT  (THE 
NETHERLANDS), 

Ministry  of  Transport  and  Public  Works,  Middel- 

burg  (Netherlands).  Tidal  Waters  Div. 

J.  Stronkhorst. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  22,  No. 

2,  p  127-134,  December  1988.  3  fig,  4  tab,  15  ref. 

Descriptors:  'North  Sea,  'The  Netherlands,  'Pri- 
mary productivity,  Optical  properties,  Isotope 
studies,  'Scheldt  Estuary,  Estuarine  environment, 
Carbon  radioisotopes,  Algae,  Simulation,  Mathe- 
matical analysis. 

The  error  in  in  vivo  14C  incubator  measurements 
of  primary  production  in  the  Eastern  Scheldt  estu- 
ary (The  Netherlands)  when  neutral  density  filters 
were  used  and  the  error  obtained  when  no  account 


was  taken  of  the  spectral  changes  in  submarine 
irradiance  that  occur  with  increasing  depth  were 
evaluated  theoretically.  By  multiplying  the  photo- 
synthetic  action  spectra  of  two  marine  algae 
(Chaetoceros  gracilis  and  Rhodomonas  D3)  by 
calculated  irradiance  in  the  euphotic  layer  using 
the  downdwelling  irradiance  attenuation  coeffi- 
cient (Kd)  and  the  spectral  irradiance  attenuation 
coefficient  (Kd  lambda),  respectively,  the  gross 
primary  production  for  irradiance  400-700  nano- 
meters and  the  irradiance  values  for  each  25-nano- 
meter  increase  in  wavelength  from  400-700  nano- 
meter were  computed.  In  the  green-brown  waters 
of  the  Eastern  Scheldt  estuary,  the  use  of  neutral 
density  filters  was  sufficient  to  simulate  the  under- 
water light  conditions.  In  clear  waters  this  proce- 
dure can  cause  an  overestimation  of  the  gross 
primary  production.  (Author's  abstract) 
W89- 10030 


ANNUAL  CYCLE  OF  GLYCOGEN  IN  ESTUA- 
RINE BENTHIC  ANIMALS, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

H.  Hummel,  L.  De  Wolf,  and  A.  W.  Fortun. 

Hydrobiological  Bulletin  HYBUD9,  Vol    22   No 

2,  p  199-202,  December  1988.  1  fig,  35  ref. 

Descriptors:  'Cycling  nutrients,  'Scheldt  Estuary, 
Benthic  fauna,  'Glycogen,  'The  Netherlands, 
Nutrition,  Lake  Grevelingen,  Seasonal  variation, 
Intertidal  areas,  Food  supply,  Metabolism,  Mol- 
lusks,  Polychaetes,  Anemones,  Reproduction,  Car- 
bohydrates. 

Annual  changes  in  glycogen  content  of  commer- 
cial and  non-commercial  benthic  species  were  fol- 
lowed from  November  1983  through  August  1985. 
Animals  were  sampled  in  the  southwest  Nether- 
lands, from  intertidal  areas  in  the  Oosterschelde, 
mostly  near  Yerseke,  with  the  exception  of  Ostrea 
edulis,  which  was  sampled  subtidally  in  the  brack- 
ish Lake  Grevelingen.  Most  species  showed  con- 
siderable seasonal  changes  in  glycogen  content 
high  values  were  found  in  summer  and  autumn! 
and  low  values  in  winter  and  spring.  The  glycogen 
content  of  bivalves  reached  the  highest  values,  up 
to  30%  of  dry  weight,  and  showed  the  strongest 
fluctuations.  The  glycogen  content  of  all  other 
species  remained  below  10%.  Similar  values  and 
fluctuations  had  been  found  previously  for  Mytilus 
edulis  and  Arenicola  marina.  Nutritional  stress  may 
be  one  of  the  causes  of  the  decrease  in  glycogen 
content  during  winter;  another  cause  may  be  ga- 
metogenesis.  It  is  concluded  that  major  changes  in 
the  glycogen  content  of  estuarine  invertebrates  can 
be  coupled  to  food  conditions  and  to  reproduction. 
This  holds  for  bivalves,  a  gastropod,  polychaetes, 
and  an  anemone.  (Rochester-PTT) 
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STRATEGIES  FOR  LONG-TERM  POLLUTION 
MONITORING  OF  THE  COASTAL  OCEANS, 

Marshall  (David  B.),  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  7A 
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MONITORING,  RESEARCH,  AND  MANAGE- 
MENT: INTEGRATION  FOR  DECISIONMAK- 
ING IN  COASTAL  MARINE  ENVIRONMENTS, 

National   Oceanic   and   Atmospheric  Administra- 
tion, Rockville,  MD.  Ocean  Assessments  Div. 
For  primary  bibliographic  entry  see  Field  7A 
W89-10092 


MULTTOECADE  TREND-MONITORING  PRO- 
GRAM FOR  CHESAPEAKE  BAY,  A  TEMPER- 
ATE EAST  COAST  ESTUARY, 

Environmental     Protection     Agency,     Annapolis, 

MD.  Chesapeake  Bay  Program. 

For  primary  bibliographic  entry  see  Field  7A 

W89-10093 


COASTAL  MONITORING:  EVALUATION  OF 
MONITORING  METHODS  IN  NARRAGAN- 
SETT BAY,  LONG  ISLAND  SOUND  AND  NEW 
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YORK  BIGHT,  AND  A  GENERAL  MONITOR- 
ING STRATEGY, 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

For  primary  bibliographic  entry  see  Field  7 A. 

W89-10094 

MUSSEL  WATCH:  MEASUREMENTS  OF 
CHEMICAL  POLLUTANTS  IN  BIVALVES  AS 
ONE  INDICATOR  OF  COASTAL  ENVIRON- 
MENTAL QUALITY, 

Woods    Hole    Oceanographic    Institution,    MA. 

Coastal  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10095 

ESTUARJNE  INVERTEBRATES  AND  FISH: 
SAMPLING  DESIGN  AND  CONSTRAINTS 
FOR  LONG-TERM  MEASUREMENTS  OF 
POPULATION  DYNAMICS, 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-10096 

DEVELOPMENT,  MANAGEMENT,  AND 
ANALYSIS  OF  A  LONG-TERM  ECOLOGICAL 
RESEARCH  INFORMATION  BASE:  EXAMPLE 
OF  MARINE  MACROBENTHOS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst  for  Marine  Biology  and  Coastal  Research. 
W.  K.  Michener,  R.  J.  Feller,  and  D.  G.  Edwards. 
IN-  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  173-188,  3  fig,  3  tab, 
11  ref.  National  Science  Foundation  Grant  BSR- 
8012165. 

Descriptors:  »Estuaries,  *Data  collections,  •Moni- 
toring, 'Invertebrates,  *Aquatic  habitats,  'Benthic 
fauna,  Aquatic  animals,  Baruch  Data  Management 
System,  Habitats,  Ecology,  Statistical  methods, 
Temporal  variation,   Data  processing,   Sampling. 

The  Baruch  Data  Management  System,  a  flexible 
system  for  the  management  and  analysis  of  ecolog- 
ical data,  includes  over  four  years  of  data  collected 
from  ecological  research  on  coastal  and  estuanne 
habitats.  The  data  base  catalog  has  two  levels  of 
documentation,  the  secondary  level  being  more 
detailed.  The  catalog  incorporates  information  on 
physical  structure  of  the  data  and  on  experimental 
design  and  methods.  Information  is  backed  up  on 
multiple  media  (paper,  tape,  mass  storage,  floppy 
disks)  to  insure  future  access.  Incorporation  of 
routine  exploratory  analysis  procedures  (especially 
graphics)  into  the  management  scheme  provides 
rapid  feedback  of  project  results.  Nested  analyses 
of  variance  and  autocorrelation  analyses  contribute 
to  understanding  of  the  variability  in  a  long-term 
data  set  and  are  useful  in  refining  sampling  proto- 
col. When  sampling  problems  occur  (for  example, 
replication  insufficient  for  detection  of  trends),  the 
data  base  management  should  be  flexible  enough  to 
incorporate  corrective  actions.  (See  also  W89- 
10086)  (Cassar-PTT) 
W89-10098 

TTOES,  AND  TH)AL  AND  RESIDUAL  CUR- 
RENTS IN  SUISUN  AND  SAN  PABLO  BAYS, 
CALIFORNIA-RESULTS  OF  MEASURE- 
MENTS, 1986, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  W.  Gartner,  and  B.  T.  Yost. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $15.00,  micrfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4027,  1988.  94p,  6 
fig,  2  tab,  15  ref. 

Descriptors:  'Tides,  'Water  currents,  'San  Fran- 
cisco Bay,  'California,  *Hydrologic  data,  "Tides, 
Data  collections,  Water  levels,  San  Pablo  Bay, 
Suisun  Bay. 

Current  meter  data  collected  at  11  stations  and 
water  level  data  collected  at  one  station  in  Suisun 
and  San  Pablo  Bays,  California,  in  1986  are  com- 


piled in  this  report.  Current-meter  measurements 
include  current  speed  and  direction,  and  water 
temperature  and  salinity  (computed  from  tempera- 
ture and  conductivity).  For  each  of  the  19  current- 
meter  records,  data  are  presented  m  two  forms 
These  are:  (1)  results  of  harmonic  analysis;  and  (2) 
plots  of  tidal  current  speed  and  direction  versus 
time  and  plots  of  temperature  and  salinity  versus 
time  Spatial  distribution  of  the  properties  of  tidal 
currents  are  given  in  graphic  form.  In  addition, 
Eulerian  residual  currents  have  been  compiled  by 
using  a  vector-averaging  technique.  Water  level 
data  are  presented  in  the  form  of  a  time-series  plot 
and  the  results  of  harmonic  analysis.  (USGS) 
W89- 10428 

HYDROLOGIC  DATA  FOR  THE  SALT  BAYOU 
ESTUARY  NEAR  SABINE  PASS,  TEXAS,  OC- 
TOBER 1984  TO  MARCH  1986, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

J.  C.  Fisher. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $19.75,  microfiche  $4.00.  USGS  Open-File 
Report  88-499,  1988.   128p,  19  fig,  10  tab,  9  ref. 

Descriptors:  *Estuaries,  *Hydrologic  budget, 
•Texas,  'Salt  Bayou,  *Hydrologic  data,  Data  col- 
lections. 

The  Salt  Bayou  estuary,  located  in  extreme  South- 
east Texas  near  Sabine  Pass,  has  been  altered  by 
construction  of  the  Gulf  Intracoastal  Waterway. 
The  waterway  has  interrupted  the  historical  salt- 
water-freshwater exchange  of  this  important  estu- 
ary   A   cooperative   effort  was  initiated  by  the 
Louisiana  Cooperative  Fish  and  Wildlife  Research 
Unit,  the  U.S.  Fish  and  Wildlife  Service,  the  Texas 
Parks  and  Wildlife  Department,  and  the  U.S.  Geo- 
logical Survey  to  identify  the  fish  species  and  their 
transport  mechanisms.  The  U.S.  Geological  Sur- 
vey's part  of  the  study  was  to  describe  the  hydrol- 
ogy of  Salt  Bayou.   A  data-collection  network, 
consisting  of  stage  gages,  water  velocity  recordmg 
equipment,  and  temperature  and  specific-conduct- 
ance recording  equipment,  was  established.  Six  24- 
hour  flow  investigations  were  performed  to  cali- 
brate the  velocity  recording  equipment  and  to  de- 
termine the  flow  at  ungaged  sites.  Specific  con- 
ductance was  measured  at  43  sites  within  the  estu- 
ary. Precipitation  data,  wind  speed,  and  wind  di- 
rection were  obtained  from  National  Oceanic  and 
Atmospheric  Administration  weather  stations.  Pre- 
cipitation data  were  used  to  estimate  the  contribu- 
tion of  freshwater  from  rainfall.  Evaporation  data 
were  obtained  from  the  Beaumont  Research  Sta- 
tion and  were  used  to  make  estimates  of  water 
consumption  from  evapotranspiration.  (USGS) 
W89-10516 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 

BACTERIOLOGICAL  EXAMINATION  OF  THE 
WATER  SUPPLY  ON  AN  ANTARCTIC  BASE, 

Robert  Gordon's  Inst,  of  Tech.,  Aberdeen  (Scot- 
land). British  Antarctic  Survey  Medical  Unit. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09381 


Chemical  treatment,  Inorganic  compounds,  Organ- 
ic compounds,  Surfactants. 

This  Phase  I  program  was  directed  toward  the 
development  of  an  improved  cleaning  solution  for- 
mulation for  cleaning  fouled  reverse  osmosis  water 
purification  unit  (ROWPU)  membrane  elements, 
with  the  ultimate  objective  of  a  low-cost  generic 
formulation  that  can  be  prepackaged  as  dry  chemi- 
cals. During  this  development  program  four  pri- 
mary factors  were  considered:  (1)  the  chemistry, 
structure,  and  properties  of  both  Army  and  Marine 
Corps  ROWPU  units;  (2)  interactions  of  various 
chemicals  with  the  membranes;  (3)  the  effect  of 
cleaning  solution  pH,  ionic  strength,  and  tempera- 
ture effects  on  the  membranes;  and  (4)  the  nature 
of  foulants  to  be  removed  from  the  membrane 
surface.  The  program  initially  was  directed  toward 
compatibility  studies  of  various  cleaning  solution 
formulations  in  make-up  waters  ranging  from  per- 
meate to  brine  from  a  unit  operating  on  a  seawater 
feed  source.  The  intent  was  to  evaluate  the  com- 
patibility of  flat  sheet  membrane  samples  in  various 
cleaning  solution  mixtures  to  determine  any  ad- 
verse  effects   on    membrane   performance   when 
tested  in  a  reverse  osmosis  test  system  under  sea- 
water  test  conditions  at  800  psi.  Solution  compat- 
ibility studies  in  various  make-up  waters  were  ex- 
panded significantly  and,  in  fact,  eight  different 
chemicals  were  selected  that  offered  great  promise 
in  formulating  new  cleaning  solutions  that  would 
be  compatible  with  membrane  systems  and  envi- 
ronmentally safe,  i.e.,  containing  no  phosphates  or 
components  that  would  harm  fish  and  wildlife. 
During  this  study,   12  inorganic  compounds,   19 
organic  compounds,  10  dispersants,  32  surfactants, 
and  13  commercially  available  cleaning  formula- 
tions were  evaluated.  (Lantz-PTT) 
W89- 10360 

AQUIFER-TEST  EVALUATION  AND  POTEN- 
TIAL EFFECTS  OF  INCREASED  GROUND- 
WATER PUMPAGE  AT  THE  STOVEPIPE 
WELLS  HOTEL  AREA,  DEATH  VALLEY  NA- 
TIONAL MONUMENT,  CALIFORNIA, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89- 10430 

3B.  Water  Yield  Improvement 

RESPONSES  OF  A  CAM  PLANT  TO 
DROUGHT  AND  RAINFALL:  CAPACITANCE 
AND  OSMOTIC  PRESSURE  INFLUENCES  ON 
WATER  MOVEMENT, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 
W89-10038 

3C.  Use  Of  Water  Of  Impaired 
Quality 

EFFECT  OF  LANDFILL  LEACHATE  IRRIGA- 
TION ON  RED  MAPLE  (ACER  RUBRUM  L.) 
AND  SUGAR  MAPLE  (ACER  SACCHARUM 
MARSH.)  SEEDLING  GROWTH  AND  ON 
FOLIAR  NUTIUENT  CONCENTRATIONS, 
Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 
Science. 

For  primary  bibliographic  entry  see  Field  5C 
W89-09290 


DEVELOPMENT  OF  AN  IMPROVED  CLEAN- 
ING SOLUTION  FOR  ROWPU  UNITS, 

Separation  Systems  Technology,  San  Diego,  CA. 
C.  E.  Milstead,  and  R.  L.  Riley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A1196  977. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  SST-88-01,  April  11,  1988.  245p,  22  fig, 
9  tab,  36  ref,  6  append.  Department  of  the  Army 
Contract  DAAK-87-C-0O65. 

Descriptors:  'Desalination,  'Reverse  osmosis, 
•Water  treatment,  *Membranes,  'Maintenance, 
Chemical  analysis,   Hydrogen  ion  concentration, 
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EFFECT  OF  SALINE  IRRIGATION  WATERS 
ON  SOIL  MANGANESE  LEACHING  AND 
BIOAVAILABILITY  TO  SUGAR  BEET, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
R.  A.  Khattak,  and  W.  M.  Jarrell. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  1,  p  142-146,  January/February  1989. 
3  tab,  33  ref. 

Descriptors:  'Impaired  water  use,  'Saline  water, 
'Irrigation  water,  'Leaching,  'Phytotoxicity 
•Manganese,     'Bioaccumulation,     'Beets,     'Soil 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C— Use  Of  Water  Of  Impaired  Quality 


chemistry,  •Soil-water-plant  relationships,  Heavy 
metals,  Chemical  properties,  Trace  elements  Soil 
properties. 

Use  of  saline  water  for  irrigation  has  shown  con- 
siderable promise.  However,  its  effect  on  the  solu- 
bility and  bioavailability  of  native  soil  nutrients  is 
not  well  understood.  A  study  was  conducted  to 
evaluate  the  extent  of  the  salt-induced  Mn  solubili- 
ty and  phytotoxicity  to  sugar  beet  (Beta  vulgaris 
(L.)  USH  11)  under  a  soil-plant-leachate  system 
Sugar  beet  grown  in  the  glasshouse  on  four  diverse 
California  soils  was  irrigated  with  either  deionized 
water  or  22.5  and  45.0  mol/cu  m  NaCl-CaC12 
solution.  Saline  irrigation  waters  significantly  (P  < 
0.0001)  increased  (27  to  97%)  the  Mn  concentra- 
tion and  total  Mn  accumulation  (48  and  130%)  in 
sugar  beet  tops  in  all  soils.  The  concentration  of 
Mn  in  the  soil  solution  leachate  increased  signifi- 
cantly with  net  increases  of  55.3,  35.5,  and  2  6  mg 
MnAg  in  Mayment,  Aiken-Tehama,  and  Aiken- 
ElDorado  soil,  respectively,  for  the  highest  salini- 
ty, but  only  traces  of  Mn  were  detected  in  leachate 
of  a  high  pH  (8.23)  Mojave  soil.  Diethylenetria- 
mine  pentaacetic  acid  (DTPA)-extractable  soil  Mn 
significantly  increased  with  salinity  levels  in  irriga- 
tion waters  in  Maymen  (92%),  in  Aiken-Tehama 
soil  of  low  pH  (5.10)  and  low  C  (3.60  g/kg).  The 
multiple  regression  analyses  produced  R  squared 
=  0.864  (P  <  0.0001)  when  shoot  Mn  concentra- 
tion was  regressed  on  ECsub  e,  soil  solution  Mn 
concentration,  soil  pH,  and  DTPA-extractable  soil 
Mn_  Since  sugar  beet  tops  contained  in  excess  of 
1000  mg  MnAg  top  tissue,  it  was  concluded  that 
salt-induced  Mn  accumulation  under  saline  irriga- 

11?™^  be  Potentially  toxic.  (Author's  abstract) 
W89-09464 


REUSE  OF  DRAINAGE  WATER  FOR  IRRIGA- 
TION: RESULTS  OF  IMPERIAL  VALLEY 
IV££  h  HYPOTHESIS,  EXPERIMENTAL 
PROCEDURES,  AND  CROPPING  RESULTS 

Agricultural  Research  Service,  Riverside,  CA  Sa- 
linity Lab. 

J.  D.  Rhoades,  F.  T.  Bingham,  J.  Letey,  A  R 
Dedrick,  and  M.  Bean. 

Hilgardia  HILGA4,  Vol.  56,  No.  5,  p  1-16  Octo- 
ber 1988.  6  fig,  11  tab,  16ref. 

Descriptors:  *Drainage  water,  *Water  reuse 
•California,  •Irrigation  practices,  'Salt  tolerance! 
•Agricultural  hydrology,  'Crop  yield,  Brackish 
water,  Water  supply  development,  Crop  produc- 
tion, Irrigation  efficiency,  Water  conservation  Sa- 
linity, Wheat,  Beets,  Cotton,  Alfalfa,  Mixing,  Field 
tests. 

An   irrigation/cropping   management   strategy  as 
been  developed  to  facilitate  the  use  of  brackish 
waters  for  irrigation,  with  the  goal  of  expanding 
the  available  water  supply  and  minimizing  the  off- 
site  pollution  potential  of  drainage  disposal.  A  field 
experiment  conducted  in  the  Imperial  valley  of 
California  to  test  the  strategy  has  produced  four 
years  of  cropping  results.  After  seedling  establish- 
ment, when  the  crops  were  in  a  sufficiently  mature 
salt-tolerant  growth  stage,  brackish  drainage  water 
(Alamo   River)   was   substituted   for   the   normal 
water  (Colorado  River)  to  irrigate  wheat  and  sug- 
arbeets  (in  a  successive  crop  rotation  of  wheat- 
sugar  beets:  cantaloupes)  and  cotton  (in  a  block 
rotation  of  cotton:  cotton:  wheat:  alfalfa).  A  good 
stand  was  obtained  under  relatively  low  conditions 
of  salinity  by  using  Colorado  River  water  for  the 
preplant  and  early-season  irrigations.  The  salt-sen- 
sitive crops  in  the  rotations  (cantaloupes  and  alfal- 
fa) were  ungated  with  Colorado  River  water  only 
This  procedure  kept  soil  salinity  within  acceptable 
limits  over  time  so  that  production  and  quality 
were   sustained    when    the   sensitive   crops    were 
grown  on  the  same  land.  The  high  crop  yields  and 
qualities   obtained   in   this   field   test   support   the 
validity  of  the  recommended  strategy.  (See  also 
W89-09510)  (Author's  abstract) 
W89-09509 


linity  Lab. 

J.  D.  Rhoades,  F.  T.  Bingham,  J.  Letey,  P  J 
Pinter,  and  R.  D.  Lemert. 

Hilgardia  HILGA4,  Vol.  56,  No.  5,  p  17-44  Octo- 
ber 1988.  3 1  tab,  4  ref,  append. 

Descriptors:  *Saline  soils,  •Hydrologic  budget 
Drainage  water,  *Water  reuse,  *California,  •Irri- 
gation practices,  'Salt  tolerance,  'Agricultural  hy- 
drology, »Crop  yield,  Brackish  water,  Water 
supply  development,  Crop  production,  Irrigation 
efficiency,  Water  conservation,  Salinity,  Wheat 
Beets,  Cotton,  Alfalfa,  Mixing,  Field  tests. 

Crop  yield  and  quality  results  obtained  in  field  tests 
in  part  I  of  this  study  indicate  that  saline  water  can 
be  successfully  substituted  for  'good  water'  to  irri- 
gate certain  crops  in  rotation  when  they  are  in  a 
salt-tolerant  growth  stage,  with  the  'good  water' 
used  for  the  other  irrigations.  In  the  tests,  substan- 
tial substitution  of  saline  drainage  water  (25  to  50 
percent)  was  made  for  Colorado  River  water  in 
producing  the  two  crop  rotations  (two  cycles  of 
wheat:   sugar  beets:   cantaloupes,   designated   the 
successive  rotation;  and  cotton:  cotton:  wheat   al- 
falfa, designated  the  block  rotation)  without  appre- 
ciable effects  on  yield  or  quality.  Data  is  presented 
on  water  use  and  soil  salinity  status  obtained  in  the 
field  tests.  These  data,  together  with  those  present- 
ed in  part  I,  support  the  use  of  saline  drainage 
waters  for  irrigation  for  the  following  reasons  (1) 
Soil  salinity  and  boron  were  kept  within  acceptable 
limits   for  seeding  establishment   and   subsequent 
growth  of  the  individual  crops  grown  in  the  rota- 
tions. (2)  No  significant  loss  of  yield  or  crop  qual- 
ity occurred  in  any  of  the  five  groups  grown  with 
substitution  of  the  saline  Alamo  River  water  for 
Colorado  River  water  for  up  to  25  to  50  percent  of 
the  total  irrigation  requirements  of  the  two  repre- 
sentative rotations.  (3)  No  problems  of  soil  degra- 
dation were  observed,  even  though  accumulative 
leaching  was  minimal  (less  than  15  percent)   with 
the  clay  soil.  (See  also  W89-09509)  (Author's  ab- 
stract) 
W89-09510 


IRRIGATION  WITH  TREATED 

WASTEWATER  EFFLUENT  UTILIZES  VALU- 
ABLE  RESOURCE, 

Carollo  (John)  Engineers,  Fountain  Valley,  CA 
D.  K.  Wood,  and  L.  Nagy 

Public  Works  PUWOAH,  Vol.  120.  No.  3  p  54-55 
March  1989. 

Descriptors:  'Wastewater  disposal,  *Impaired 
water  use,  *Wastewater  treatment,  *Wastewater 
facilities,  *Wastewater  irrigation,  Dams,  Storage 
reservoirs,  Pumping  plants,  Pipelines,  Carson  City, 
Nevada. 

The  Carson  City,  Nevada  Comprehensive  Water 
Plan,  prepared  by  a  joint  venture  of  four  engineer- 
ing firms,  was  a  response  to  the  doubling  of  the 
population  of  the  city  between  1969-88.  This 
growth  not  only  strained  the  city's  water  supply 
and  wastewater  treatment  capabilities,  but  these 
facilities  were  not  designed  to  meet  the  stringent 
water  quality  standards  set  for  the  Carson  River 
which  then  received  the  effluent.  The  final  plan 
consists  of  modifications  and  expansion  of  the  ex- 
isting wastewater  treatment  plant,  construction  of 
a  dam  and  reservoir  for  effluent  storage,  construc- 
tion of  an  effluent  pumping  station  and  pipeline 
system  for  transmission  of  effluent  between  the 
plant  reservoir,  and  various  irrigation  sites,  and 
development  of  irrigation  sites  including  installa- 
tion of  irrigation  equipment,  small  regulating  fore- 
bays,  irrigation  pump  stations,  and  tail  water  return 
facilities.  Treated  wastewater  effluent  now  irri- 
gates two  municipal  golf  courses,  a  state  prison 
farm,  and  private  pasturelands  along  the  Carson 
River  because  of  the  successful  implementation  of 
this  plan.  (Sand-PTT) 
W89-09592 


n  ■»*  2mcf  k',TLM-  Waly'  E  M'  Abd  Elnaim-  and 
a.  M.  B.  El  Nashar. 

Biological  Wastes  BIWAED,  Vol  23  d  17-24 
1988.  3  tab,  29  ref.  '  P  ' 

Descriptors:  'Wastewater  disposal,  'Impaired 
water  use,  'Wastewater  irrigation,  'Irrigation  ef- 
fects, 'Crop  yield,  'Heavy  metals,  'Fruit  crops, 
Growth,  Leaves,  Iron,  Zinc,  Manganese,  Copper 
Nickel,  Lead,  Cadmium,  Cobalt. 

Five  soil  sites  irrigated  with  sewage  water  for  10, 
20  30,  40,  and  60  years  were  chosen  to  study  the 
effect  of  this  irrigation  on  orange  trees.  Growth 
density,  shoot  length,  fresh  and  dry  weight  of 
leaves,  fruit  weight,  peel  thickness,  and  fruit  yield 
increased  remarkably  with  time  of  sewage  irriga- 
t'°1n.. Frult  -"Ulce  per  cent  and  leaf  number  per  shoot 
exhibited  slight  variations  in  response  to  sewage 
treatments.  Leaves  contained  the  most  heavy 
metals  followed  by  peels.  Juice  contained  the 
lowest  concentration  of  all  the  heavy  metals  inves- 
tigated, but  concentrations  tended  to  increase  with 
prolonged  sewage  application.  Contents  of  heavy 
metals  were  as  follows:  Fe  >  Zn  >  Mn  >  Cu  > 
Nl  >  Pb  >  Cd  >  Co  in  leaves  and  peels  and  Cu 
>  Mn  >  Zn  >  Fe  >  Ni  >  Cd  >  pb  >  Co  in 
juice.  The  longer  the  time  of  sewage  application  to 
the  orange  trees  the  greater  the  vegetative  growth 
fruit  yield,  and  heavy  metals  content.  However' 
the  concentration  of  heavy  metals  in  fruit  juice  was 
within  the  permissible  limits  and  below  the  level 
toxic  to  man  or  plants.  (Author's  abstract) 
W89-09626 


REUSE  OF  DRAINAGE  WATER  FOR  IRRIGA- 
TION: RESULTS  OF  IMPERIAL  VALLEY 
STUDY:  II.  SOIL  SALINITY  AND  WATER  BAL- 
ANCE, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 


EFFECT  OF  SEWAGE  IRRIGATION  ON 
YIELD,  TREE  COMPONENTS  AND  HEAVY 
METALS  ACCUMULATION  IN  NAVEL 
ORANGE  TREES, 

Menoufia  Univ.,  Shibin  al-Kom  (Egypt).  Dept.  of 
Soil  Sciences. 


EFFECT  OF  SALINITY  STRESS  ON  DEVEL- 
OPMENT OF  PYTHIUM  BLIGHT  IN  AGROS- 
TIS  PALUSTRIS, 

Arizona  Univ.,  Tucson.  Dept.  of  Plant  Pathology. 
S.  L.  Rasmussen,  and  M.  E.  Stanghellini. 
Phytopathology   PHYTAJ,   Vol.    78,   No     11     n 
1495-1497,  November   1988.  2  fig,  2  tab,   15  ref 

Descriptors:  'Irrigation  practices,  'Salinity 
'Stress,  •Turf  grasses,  'Plant  diseases,  'Pathogenic 
fungi,  Temperature,  Conductivity,  Mortality 
Molds,  Growth,  Irrigation  effects. 

Salinity    stress    predisposed    cultivar    Permcross 
creeping  bentgrass  to  cottony  blight  caused  by 
Pythium  aphanidermatum  at  two  temperature  re- 
gimes. At  25-32  C,  complete  necrosis  of  all  inocu- 
lated  plants  occurred   at  electrical   conductivity 
(Ec)  levels  of  4.3-7.1  decisiemens  (ds)  per  meter  in 
2  days,  whereas  at  Ec  levels  of  0.5-2.8  ds/m,  death 
occurred   within   3  days.   At  25-27  C,  complete 
necrosis  of  all  inoculated  plants  occurred  at  Ec 
levels  of  4.3-7.1  ds/m  within  a  period  of  5  days;  no 
death  was  observed  in  control  or  inoculated  plants 
at  an  Ec  level  of  0.5  ds/m.  Increased  salinity  levels 
apparently  affected  the  bentgrass  rather  than  P. 
aphanidermatum.    Mycelial    growth    rate    of   the 
fungus   was   increased   only   slightly   by   salinity 
levels  up  to  7.1  ds/m.  Zoospore  production  of  P. 
aphanidermatum  and  two  other  species  of  Pythium 
decreased  with  increasing  salinity  levels  up  to  7.1 
ds/m;  production  was  completely  inhibited  at  14.2 
ds/m.  Results  indicate  that  salinity  stress  may  sig- 
nificantly increase  the  time  that  the  pathogen  is 
active.  Golf  course  superintendents  normally  apply 
preventive  fungicides  for  control  of  Pythium  on 
the  basis  of  forecasting  systems.  These  data  indi- 
cate that  these  periods  of  susceptibility  would  be 
increased  by  the  stress  imposed  on  the  plant  by 
salinity.  Salinity  levels  in  turfgrass  situations  rarely 
are  static  and  may  fluctuate  considerably  over  the 
course  of  a  year,  depending  on  irrigation  variables. 
Irrigation  frequency,  duration,  water  quality,  soil 
permeability,  and  syringing  cycles  contribute  to 
these  fluctuations.   Fluctuations  in  salinity  levels 
may  account  for  the  sporadic  occurrence  of  cot- 
tony  blight  on   golf  courses  in   Arizona  during 
periods  not  normally  conducive  for  P.  aphanider- 
matum. (Doria-PTT) 
W89-09631 


SUITABILITY  FOR  SOIL  IRRIGATION  OF 
DISTILLERY  WASTE  TREATED  BY  STABILI- 
ZATION  POND  AS  TERTIARY  TREATMENT, 

National  Centre  for  Scientific  Research,  Havana 
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(Cuba).  o      . 

M.  Leon,  I.  Berdan,  L.  Traviesco,  and  E.  Sanchez. 
Biotechnology  Letters  BILED3,  Vol.  11,  No.  3,  p 
217-218,  March  1989.  2  tab,  5  ref. 

Descriptors:  'Irrigation  water,  'Wastewater  irriga- 
tion, 'Stabilization  ponds,  'Tertiary  wastewater 
treatment,  Distilleries,  Cations,  Anions,  Heavy 
metals,  Sodium,  Salinity,  Soil  porosity. 

A  distillery  waste  stabilization  pond  effluent,  ob- 
tained after  an  anaerobic  and  an  aerobic  treatment, 
was  investigated  in  order  to  define  the  utilization 
of  distillery  wastewater  as  a  recoverable  resource 
for  irrigation.  The  cation,  anion,  and  microelement 
content  in  the  waste  effluent  was  determined  and 
various  recommended  index  values,  e.g.  sodium 
absorption  ratio  (SAR),  soluble  sodium  percentage 
(SSP),  sodium  carbonate  residual  (SCR),  potential 
salinity,  effective  salinity,  precipitated  sodium  per- 
centage and  hydraulic  constant,  were  calculated. 
The  values  for  SAR,  sodium  being  the  element  of 
most  concern  for  agricultural  irrigation  because  of 
its  capacity  for  the  reduction  of  soil  porosity  and 
permeability,  indicated  that  the  stabilization  pond 
is  acceptable  in  this  respect,  while  the  SSP  indicat- 
ed that  the  wastewater  can  be  classified  as  doubtful 
but  very  near  to  the  permissible  values.  The  heavy 
metal  contents  were  acceptable,  all  being  at  ex- 
tremely low  levels,  except  for  Ni,  Mn  and  Co. 
According  to  the  SCR  values,  Na2C03  can  be 
increased  in  dissolution,  and  a  soil  impermeability 
can  be  produced  by  the  interchange  with  the  soil 
absorption  complex,  so  that  the  effluent  is  not 
really  suitable  for  long-term  irrigation.  This  efflu- 
ent is  shown  to  have  a  high  salinity;  it  can  be 
applied  for  irrigation  in  very  permeable  soils  when 
mixed  with  low  salinity  waters,  but  it  will  be 
necessary  to  know  the  characteristics  of  the  crop 
before  land  application  as  well  as  the  chemical 
characteristics  of  the  soil.  (Sand-PTT) 
W89-09987 


TOLERANCES  OF  PLANTS  TO  DROUGHT 
AND  SALINITY  IN  THE  WESTERN  UNITED 
STATES, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

F.  A.  Branson,  R.  F.  Miller,  and  S.  K.  Sorenson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $3.00,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4070,  1988.  16p,  5 
fig,  47  ref. 

Descriptors:  'Desert  plants,  'Drought  resistance, 
Evapotranspiration,  Osmotic  pressure,  Phreato- 
phytes,  Saline  soils,  Salinity,  Salt  tolerance,  West- 
em  U.S. 

Differing  capacities  of  plant  species  to  tolerate 
drought  and  salinity  are  causative  factors  for  pres- 
ence of  species  and  communities  in  various  habi- 
tats. It  is  proposed  that  minimum  xylem  pressure 
potentials  measured  are  indicative  of  drought  toler- 
ance and  that  minimum  cell  osmotic  potentials  are 
indicative  of  salt  tolerance  of  plant  species.  Of  85 
species  measured,  Nuttall  saltbush  (Atriplex  nuttal- 
lii  nuttallii)  was  found  to  be  the  most  drought 
tolerant.  Saltbrush  (Atriplex  confertifolia,  A.  nut- 
tallii, A.  canescens,  and  A.  torreyi)  had  the  lowest 
cell  osmotic  potentials  measured.  Although 
pickleweed  (Allenrolfea  occidentalis)  grows  in  the 
saltiest  soil  measured,  it  did  not  have  the  lowest 
cell  osmotic  potential.  This  apparent  inconsistency 
may  be  explained  by  the  succulent  characteristics 
of  pickleweed.  (USGS) 
W89-10429 

3D.  Conservation  In  Domestic  and 
Municipal  Use 


LONG-TERM    OPTIONS    FOR    MUNICIPAL 
WATER  CONSERVATION, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
A.  Grisham,  and  W.  M.  Fleming. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  3,  p  34-42,  March  1989.  1 
fig,  2  tab  ,  29  ref. 


Descriptors:  'Conservation,  'Water  conservation, 
♦Municipal  water,  'Long-term  planning,  Natural 
resources,  Public  policy. 

Long-term  municipal  water  conservation  is  an  ef- 
fective way  to  reduce  the  current  use  of  water  and 
thereby  reduce  the  costs  of  municipal  water  devel- 
opment and  wastewater  treatment.  It  is  also  a  cost- 
effective  means  of  protecting  a  valuable  natural 
resource  for  future  needs.  In  most  cases,  the  bene- 
fits of  a  water  conservation  program  will  outweigh 
its  costs.  However,  in  order  to  be  successful  over 
the  long  term,  the  program  must  be  carefully 
planned,  well-managed,  and  properly  monitored, 
and  must  include  a  good  public  education  effort. 
These  conditions  must  be  met  to  avoid  operational 
and  financial  problems  and  to  gain  necessary 
public  support.  Virtually  any  community  facing 
long  term  water  supply  concerns  can  benefit  from 
a  water  conservation  program.  Each  community 
will  need  to  examine  its  specific  situation  and  plan 
its  own  conservation  program  composed  of  the 
water  conservation  measures  that  best  fit  its  needs. 
Some  of  the  actions  that  communities  can  take  are: 
(1)  public  education,  (2)  metering  and  leak  repair, 
(3)  establishment  of  building  codes  that  require 
water-saving  devices  in  new  and  existing  construc- 
tion, (4)  implementation  of  water  rate  schemes  that 
encourage  water  conservation,  (5)  landscaping 
changes  to  conserve  water,  (6)  water  use  restric- 
tions, and  (7)  water  reuse.  (Miller-PTT) 
W89-09858 


Boston. 

A.  Vickers. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  3,  p  48-51,  March  1989.  2 

fig,  3  tab,  10  ref. 

Descriptors:  'Water  conservation,  'Municipal 
water,  'State  jurisdiction,  'Plumbing,  'Massachu- 
setts, Toilets,  Building  codes,  Legislation. 

A  new  plumbing  code  in  Massachusetts  requires  all 
two-piece  tank-type  and  floor-mounted  flush-valve 
toilets  installed  during  new  construction  or  re- 
placements of  existing  toilets  to  use  no  more  than 
1.6  gal/flush.  The  previous  requirement  allowed 
toilets  to  use  no  more  than  3.5  gal/flush.  The  code 
change,  made  to  help  mitigate  immediate  as  well  as 
long-term  water  supply  problems,  is  the  first  of  its 
kind  on  a  statewide  basis  and  has  served  as  an 
incentive  for  proposed  federal  legislation  to  estab- 
lish conservation-oriented  water  use  standards  for 
plumbing  fixtures.  The  use  of  low-volume  toilets 
could  lower  a  typical  household's  annual  indoor 
water  use  by  thousands  of  gallons  a  year  as  well  as 
decrease  its  overall  water  and  sewer  costs.  Per- 
formance of  low-volume  toilets  is  equal  to  or 
better  than  that  of  conventional  toilets  in  most 
respects.  Low-volume  toilets  have  the  potential  to 
be  a  significant  factor  in  water  demand  manage- 
ment. (Author's  abstract) 
W89-09860 


COST-BENEFIT  ANALYSIS  OF  CONSERVA- 
TION PROGRAMS, 

Brown  and  Caldwell,  Denver,  CO. 

P.  P.  Macy,  and  W.  O.  Maddaus. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  3,  p  43-47,  March  1989.  6 

fig,  3  tab,  2  ref. 

Descriptors:  'Municipal  water,  'Water  conserva- 
tion, 'Cost-benefit  analysis,  Water  supply,  Utiliza- 
tion. 

A  technique  to  calculate  the  water  savings,  bene- 
fits, and  costs  of  water  conservation  programs  is 
described.  The  steps  involved  in  formulating  and 
evaluating  a  water  conservation  program  can  be 
separated  into  four  tasks:  (1)  compiling  a  list  of 
conservation  measures,   (2)  developing  a  locale- 
specific  data  base  on  water  and  demographics  and 
a  measure  data  base  that  will  be  necessary  for  later 
calculations,  (3)  performing  the  cost-benefit  analy- 
sis, and  (4)  selecting  measures  for  the  total  conser- 
vation program.  A  rigorous  cost-benefit  analysis  of 
water  conservation  programs  has  several  advan- 
tages.  It   provides  the  data  needed   to  plan  for 
future  work.  It  supports  the  budgets  that  are  re- 
quired to  implement  new  conservation  programs. 
It  gives  the  utility  staff  and  its  board  of  directors  a 
basis  for  implementing  the  programs  needed  to 
achieve  the  projected  water  savings.  It  proves  to 
the  public  that  the  water  utility  has  thoroughly 
investigated  water  conservation  options  before  ap- 
proving new  capital  projects  to  accomodate  new 
growth.  Performing  a  cost-benefit  analysis  is  not 
difficult.  It  simply  requires  the  application  of  engi- 
neering and  economic  principals  to  the  facts  and 
numbers  relating  to  water  conservation.  The  fol- 
lowing recommendations  are  offered  to  those  un- 
dertaking the  development  of  a  new  water  conser- 
vation program:  (1)  agree  on  the  list  of  water 
conservation  measures  to  be  screened  for  detailed 
analysis,  (2)  agree  on  the  evaluation  criteria,  (3) 
develop  a  sound  methodology  to  compute  water 
savings,  benefits  and  costs,  (4)  determine  what  to 
use  as  the  basis  for  the  estimated  benefits,  (5)  use  a 
commercially  available  computer  software  spread- 
sheet program  to  evaluate  benefits  and  costs,  (6) 
consider  the  evaluation  process  to  be  iterative  until 
all  interested  parties  are  satisfied  that  water  conser- 
vation measures  have  been  thoroughly  investigat- 
ed, and  (7)  develop  a  format  for  presenting  the 
final  program  that  is  suitable  for  lay  people  to 
understand.  (Miller-PTT) 
W89-09859 


NEW  MASSACHUSETTS  TOILET  STANDARD 
SETS  WATER  CONSERVATION  PRECEDENT, 

Massachusetts      Water      Resources      Authority, 


PERFORMANCE  OF  ULTRA-LOW-VOLUME, 
FLUSH  TOILETS  IN  PHOENIX, 

Ayres  Associates,  Tampa,  FL. 

D.  L.  Anderson,  and  R.  L.  Siegrist. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  3,  p  52-57,  March  1989.  1 

fig,  3  tab,  14  ref. 

Descriptors:  'Water  conservation,  'Municipal 
water,  'Plumbing,  Phoenix,  'Wastewater  facilities, 
Toilets,  Utilities,  Arid  lands. 

The  performance  of  ultra-low-volume  (ULV) 
toilet  fixtures  was  studied  under  field  conditions  in 
Phoenix,  Arizona.  Two  residential  subdivisions 
were  compared,  one  using  conventional  toilet  fix- 
tures (>  or  =  3.5  gal/flush)  and  one  using  ULV 
fixtures  (0.8  gal/flush).  The  water  savings  and 
wastewater  flow  reduction  provided  by  the  ULV 
fixtures  were  evaluated  as  well  as  their  effect  on 
drainage  and  sewer  transport  and  their  in-house 
performance  and  acceptance  by  users  compared 
with  their  conventional  counterparts.  In-house  per- 
formance of  the  ULV  toilets  was  equal  to  or  better 
than  that  of  the  conventional  toilets,  according  to 
the  survey  of  users.  During  months  of  minimum 
exterior  water  use  (December  and  January),  the 
water  use  in  homes  using  ULV  toilets  ranged  from 
19%  to  28%  less  (with  an  average  of  about  23) 
than  in  ones  using  conventional  toilet  fixtures. 
Wastewater  composition  in  the  ULV  subdivision 
was  within  the  range  typically  reported  for  munici- 
pal wastewater.  The  frequency  and  magnitude  of 
peak  wastewater  flow  conditions  were  similar  in 
the  two  subdivisions.  Peak  flows  in  sewers  serving 
homes  with  ULV  toilet  fixtures  may  therefore 
provide  similar  cleansing  velocities  to  remove  ac- 
cumulated sediment.  Waste  flushing  and  transport 
through  the  household  plumbing  systems,  building 
sewers,  and  sewer  mains  in  locations  where  ULV 
toilets  were  used  were  as  satisfactory  as  where 
conventional  toilets  were  used.  It  appears  that 
ULV  toilet  fixtures  could  be  used  in  residential 
areas  in  the  United  States  without  any  adverse 
effects  on  user  service  levels  or  utility  systems. 
(Miller-PTT) 
W89-09861 


DEMAND  MANAGEMENT  FACTORS  IN  RESI- 
DENTIAL WATER  USE:  THE  SOUTHERN  ARI- 
ZONA EXPERIENCE, 

Arizona   Univ.,   Tucson.    Coll.    of  Business   and 

Public  Administration. 

R.  B.  Billings,  and  W.  M.  Day. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  3,  p  58-64,  March  1989.  7 

fig,  3  tab,  9  ref. 
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Descriptors:  'Water  conservation,  'Water 
demand,  'Water  use,  *Urban  areas,  *Arizona, 
♦Model  studies,  Municipal  water,  Water  rates, 
Arid  lands. 

Two  models  that  explain  urban  residential  demand 
for  water  under  increasing-block  rate  pricing  were 
presented  and  tested.  These  models  examined  the 
correlation  of  water  use  to  changes  in  price, 
income,  publicity  about  the  need  for  conservation, 
variations  in  the  weather,  and  socioeconomic  char- 
acteristics of  groups  of  households.  Statistically 
strong  estimates  of  the  response  of  water  use  to 
each  of  the  major  factors  examined  were  obtained. 
The  results  suggest  that  the  average-price  model 
provides  superior  explanatory  power  when  in- 
comes are  high  and  water  prices  low  (absorbing 
less  than  1%  of  income).  As  prices  rise  or  incomes 
fall,  and  as  water  bills  approach  2%  or  more  of 
household  income,  the  demand  model  using  mar- 
ginal price  and  rate  premium  provides  superior 
explanatory  power.  It  is  strongly  suggested  that 
price,  income,  and  socio-economic  variables  sig- 
nificantly influence  residential  water-use  decisions 
and  that  publicity  about  the  need  for  conservation 
has  a  minor  impact.  An  overall  long-term  price 
elasticity  of  -0.72  was  found,  which  means  that  a 
10%  increase  in  water  rates  will  provide  about  3% 
more  revenue  (while  trigerring  a  7%  reduction  in 
use).  The  response  to  publicity  about  water  short- 
ages had  a  comparatively  small  elasticity  ranging 
from  -0.04  to  0.14,  depending  on  the  model 
(Miller-PTT) 
W89-09862 


EFFECTIVENESS  OF  CONSERVATION-ORI- 
ENTED  WATER  RATES  IN  TUCSON, 

Beck  (R.W.)  and  Associates,  Seattle,  WA 

R.  W.  Cuthbert. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  3,  p  65-73,  March  1989.  1 1 

fig,  2  tab,  9  ref. 

Descriptors:  'Water  conservation,  'Water  use, 
•Water  rates,  *Arizona,  'Municipal  water,  Arid 
lands,  Utilities. 

In  arid  regions  such  as  the  American  Southwest, 
various  measures  have  been  implemented  to  help 
reduce  water  use.  The  effectiveness  of  an  inverted 
(increasing-block)  rate  structure  as  a  means  of  en- 
hancing an  already  ambitious  water  conservation 
program  in  Tucson,  Arizona  is  examined.  Use  pat- 
terns of  single-family  residential  customers  during 
a  nine-year  period  are  analyzed,  with  a  focus  on 
inverted  water  rates.  The  results  suggest  that  the 
use  of  these  conservation-oriented  rates  in  Tucson 
has  significantly  helped  to  reduce  single-family 
water  use  during  the  past  decade.  Single-family 
residential  customers  in  Tucson  appear  to  be  sensi- 
tive to  adjustments  in  water  rates,  and  it  is  the  level 
of  real,  inflation-adjusted  rates  that  influences 
water  use  patterns.  It  is  uncertain  whether  single- 
family  residential  customers  in  Tucson  are  aware 
that  they  are  being  charged  for  water  with  invert- 
ed rates;  nevertheless,  these  customers  have  re- 
duced their  consumption  levels  to  accomodate  the 
inverted  rate  structure.  Tucson's  use  of  inverted 
rate  structure  has  focused  rate  increases  on  single- 
family  residential  customers  who  use  the  greatest 
amounts  of  water.  This  change,  in  conjunction 
with  other  conservation  programs,  has  had  a  sig- 
nificant impact  on  the  use-per-customer  levels  for 
high-use  customers  and  has  resulted  in  overall  de- 
creases in  this  group's  average  use  levels.  (Miller- 
PTT) 
W89-09863 

3E.  Conservation  In  Industry 

REMOVAL  AND  SELECTIVE  RECOVERY  OF 
HEAVY  METAL  IONS  FROM  INDUSTRIAL 
WASTE  WATERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

For   primary   bibliographic   entry   see   Field    5D 

W89-10476 
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EFFECT  OF  POLYSACCHARIDES,  CLAY  DIS- 
PERSION, AND  IMPACT  ENERGY  ON 
WATER  INFILTRATION, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
M.  Ben-Hur,  and  J.  Letey. 

Soil  Science  Society  of  America  Journal  SSSJD4 
Vol.  53,  No.  1,  p  233-238,  January/February  1989 
5  fig,  3  tab,  24  ref. 

Descriptors:  •Infiltration,  *Infiltration  rate,  •Soil 
amendments,  *Soil  physical  properties,  *Soil  treat- 
ment, •Clays,  Percolation,  Soil  water,  Soil  mois- 
ture, Polymers,  Polysaccharides. 

Effects  of  clay  dispersion,  impact  energy  of  water 
drops,  and  chemical  amendments  on  crust  forma- 
tion and  infiltration  rate  (IR)  of  Haplic  Durixeralf 
soil  were  studied  using  a  sprinkler  infiltrometer. 
The  soil  was  subjected  to  two  impact  energies, 
high  energy  =  240  J/sq  m-h  and  low  energy  =  0, 
and  to  three  waters:  (1)  distilled  water  (DW,  elec- 
trical conductivity  (EC)  <  0.05  dS/m),  (2)  saline 
water  (SW,   EC   =    5.0  dS/m),  and  (3)  regular 
water   (RW,    EC    =    1.0  dS/m).   The   chemical 
amendments,    polysaccharides,    guar    derivatives 
were  supplied  with  the  DW  and  RW  and  with 
high  impact  energy.  Crust  formation  by  the  impact 
energy  was  found  as  a  dominant  factor  in  the  IR 
reduction.  This  factor  reduced  the  total  soil  infil- 
tration capacity  by  more  than  40%.  Conversely, 
clay  dispersions  in  the  soil  surface  reduced  the 
total  soil  infiltration  capacity  by  24%.  Likewise,  it 
was  found  that  clay  dispersion  in  the  soil  surface 
decreased  the  hydraulic  conductivity  of  the  crust 
and  sharply  increased  its  hydraulic  resistance.  The 
polymers  had  an  amendatory  effect  on  the  IR.  The 
polymers  apparently  adsorbed  on  the  particle  sur- 
faces and  acted  as  a  cementing  material  holding 
primary  particles  together  against  the  destructive 
forces  of  the  water  drops.  The  order  of  the  maxi- 
mum effect  of  the  chemical  amendments  (0.01  kg/ 
cu  m),  that  were  supplied  in  DW,  on  the  mainte- 
nance of  IR  was:  high  charge  cationic  polymer 
(HCCP)  >  low  charge  cationic  polymer  (LCCP) 
>  >  nonionic  polymer  >  anionic  polymer  (had  no 
effect).  A  concentration  of  0.01  kg/cu  m  of  HCCP 
and  LCCP  in  RW  prevented  crust  formation  and 
preserved  the  high  initial  IR  of  the  soil  throughout 
the   water   application   period.    The   HCCP   and 
LCCP  under  sprinkled  DW  and  RW  conditions 
apparently  adsorbed  at  the  soil  surface  and  did  not 
move  with  the  water  into  the  soil  layer.  (Author's 
abstract) 
W89-09463 


EFFECT  OF  SUBSOJXING  ON  YIELD  AND 
QUALITY  OF  CORN  AND  POTATO  AT  TWO 
IRRIGATION  FREQUENCIES, 

El  Obeid  Res.  Stn.,  El.  Obeid,  Sudan. 

B.  A.  Ibrahim,  and  D.  E.  Miller. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  53,  No.  1,  p  247-251,  January/February  1989 

3  fig,  4  tab,  15  ref. 

Descriptors:  'Soil-water-plant  relationships,  'Root 
zone,  'Cycling  nutrients,  'Irrigation  practices, 
•Subsoil,  *Crop  yield,  •Corn,  •Potatoes,  Irrigation 
effects,  Loam,  Sand,  Agronomic  crops. 

High  strength  soil  layers  within  a  rooting  zone 
restrict  rooting  and  reduce  the  supply  of  water  and 
nutrients  to  plants.  Frequent  irrigation  may  be 
required  to  prevent  plant  water  stress.  Studies 
were  conducted  in  1983,  1984,  an  1985  to  evaluate 
the  yield  responses  of  potato  (Solanum  tuberosum 
L.)  and  field  corn  (Zea  mays  L.)  to  subsoiling  and 
spinkler  irrigation  frequency  on  Warden  loam 
(coarse-silty,  mixed,  mesic  Xerollic  Camborthids) 
and  Quincy  sand  (mixed,  mesic  Xeric  Torripsam- 
ments)  soils.  Leaf  water  potential,  stomatal  resist- 
ance, and  canopy  temperature  were  measured.  On 
the  loam  soil,  yield  and  %  U.S.  no.  1  potato  tubers 
responded  positively  to  subsoiling  with  biweekly 
irrigation  but  not  with  weekly  irrigation.  Corn 
silage  yields  were  increased  by  subsoiling  with 
both  irrigation  regimes  but  grain  yields  were  not. 
Plants  growing  on  subsoiled  sand  and  irrigated 
every  4  d  were  stressed  less  than  plants  grown 


without  subsoiling.  With  this  irrigation  regime 
total  tuber  yield,  %  U.S.  no.  1  tubers,  and  corn 
grain  yields  were  increased  by  subsoiling.  Benefits 
from  subsoiling  were  relatively  unimportant  for 
either  crop  or  soil  if  irrigation  was  adequate.  (Au- 
thor's abstract) 
W89-09465 


REUSE  OF  DRAINAGE  WATER  FOR  IRRIGA- 
TION: RESULTS  OF  IMPERIAL  VALLEY 
STUDY:  I.  HYPOTHESIS,  EXPERIMENTAL 
PROCEDURES,  AND  CROPPING  RESULTS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  3C 
W89-09509 


REUSE  OF  DRAINAGE  WATER  FOR  IRRIGA- 
TION: RESULTS  OF  IMPERIAL  VALLEY 
STUDY:  II.  SOIL  SALINITY  AND  WATER  BAL- 
ANCE, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  3C 
W89-09510 


STOMATAL  RESPONSE  TO  LEAF  WATER  PO- 
TENTIAL IN  ALMOND  TREES  UNDER  DRIP 
IRRIGATED  AND  NON-IRRIGATED  CONDI- 
TIONS, 

Centro  de   Edafologia   y   Biologia  Aplicada  del 

Segura,  Murcia  (Spain). 

A.  Torrecillas,  M.  C.  Ruiz-Sanchez,  A.  Leon,  and 

A.  L.  Garcia. 

Plant  and  Soil  PLSOA2,  Vol.  112,  No.  1    p  151- 

153,  November  1988.  3  fig,  18  ref. 

Descriptors:  'Almond  trees,  'Plant  physiology, 
'Leaves,  'Water  potentials,  'Conductance,  'Drip 
irrigation,  'Water  stress,  Seasonal  variation, 
Amygdalus. 

Almond  plants  (Amygdalus  communis)  were 
grown  in  the  field  under  drip  irrigated  and  non- 
irrigated  conditions.  Leaf  water  potential  and  leaf 
conductance  were  determined  at  three  different 
times  of  the  growing  season  (spring,  summer,  and 
autumn).  The  realtionships  between  water  poten- 
tial and  conductance  in  both  treatments  showed  a 
continuous  decrease  of  conductance  as  water  po- 
tential decreased  in  spring  and  summer.  Data  from 
the  autumn  presented  a  threshold  value  of  water 
potential  (approximately  -2.7  MPa  in  dry  treat- 
ment, and  -1.4  MPa  in  wet  treatment)  below  which 
leaf  conductance  remained  constant.  (Author's  ab- 
stract) 
W89-09586 


RHIZOBIUM  NODULATION  IN  PROSOPIS 
JULIFLORA  SEEDLINGS  AT  DIFFERENT  IR- 
RIGATION LEVELS  IN  EASTERN  KENYA, 

Helsinki  Univ.  (Finland).  Dept.  of  Silviculture. 
P.  Miettinen,  O.  Luukkanen,  S.  Johansson,  E. 
Eklund,  and  J.  Mulatya. 

Plant  and  Soil  PLSOA2,  Vol.  112,  No.  2,  p  233- 
238,  December  1988.  3  fig,  3  tab,  19  ref. 

Descriptors:  'Trees,  'Nitrogen  fixation,  'Nitrogen 
fixing  bacteria,  'Rhizobium,  'Irrigation,  'Soil 
water,  Prosopis,  Acacia,  Root  nodules,  Nodula- 
tion,  Kenya,  Drought  resistance. 

In  a  field  carried  out  at  Bura,  eastern  Kenya, 
introduced,  drought  resistant  Prosopis  juliflora 
seedlings  were  watered  at  four  different  irrigation 
levels.  Forty-three  sample  trees  with  1772  root 
nodules  were  dug  up  and  investigated.  Several 
trees  lacked  viable  root  nodules  especially  in  non- 
irrigated  plots.  Regression  analysis  indicated  signif- 
icant negative  correlation  between  the  mortality  of 
the  root  nodules  and  the  level  of  irrigation.  Rhizo- 
bium strains,  which  were  isolated  from  the  samples 
trees,  were  capable  of  nodulating  indigenous 
Acacia  Senegal.  These  findings  support  the  hypoth- 
esis that  legumes  do  not  fix  atmospheric  nitrogen 
during  water  stress  but  instead  exploit  the  soil 
nitrogen  under  such  conditions.  (Author's  abstract) 
W89-09587 
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GROWTH  AND  DEVELOPMENT  OF  MAXI- 
PAK  WHEAT  AS  AFFECTED  BY  SOIL  SALINI- 
TY AND  MOISTURE  LEVELS, 

Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Iraq).  Dept.  of  Soil  and  Land 

Reclamation. 

R.  K.  Abdul-Halim,  H.  M.  Salih,  A.  A.  Ahmed, 

and  A.  M.  Abdul-Rahem. 

Plant  and  Soil  PLSOA2,  Vol.  112,  No.  2,  p  255- 

259,  December  1988.  2  fig,  3  tab,  18  ref. 

Descriptors:  'Crop  yield,  *Wheat,  'Plant  growth, 
•Saline  soils,  *Soil  water,  Chlorides,  Sulfates,  Tn- 
ticum,  Iraq. 

The  effect  of  soil  salinity  and  soil  moisture  on  the 
growth  and  yield  of  Maxipak  wheat  (Triticum 
aestivum)  was  studied  in  a  lath-house  experiment  in 
which  chloride-sulfate  salt  mixtures  were  used  to 
artificially  salinize  a  sandy  loam  soil  from  Al- 
Jadyriah  Baghdad.  Soil  salinity  levels  of  electrical 
conductivities  equal  to  1.7  (Control),  4.2,  5.8,  8.1, 
9.4  and  11.0  dS/m  were  prepared  and  used  at  3 
levels  of  available  soil  moisture  depletion,  25,  50, 
and  75%,  as  determined  by  weight.  Both  growth 
(vegetative)  and  yield  components  were  studied 
throughout  the  growing  season.  Increasing  the  soil 
salinity  from  1.7  to  110  dS/m,  and  decreasing  the 
available  soil  water  from  75  to  25%  resulted  in 
independent  and  significant  decreases  in  Maxipak 
wheat  growth  and  yield  components  at  different 
stages  of  plant  development.  Root  growth  showed 
more  sensitivity  to  both  available  soil  water  and 
soil  salinity  level  than  other  components.  It  is 
concluded  that  at  soil  salinity  levels  >8.0  dS/m, 
available  soil  water  became  a  limiting  factor  on 
wheat  growth.  The  maintenance  of  75%  of  avail- 
able soil  water  during  the  growth  period  is  recom- 
mended to  obtain  satisfactory  grain  yield.  (Au- 
thor's abstract) 
W89-09588 

ntRIGATION  WATER  AS  A  SOURCE  OF  INO- 
CULUM OF  SOFT  ROT  ERWINIAS  FOR 
AERIAL  STEM  ROT  OF  POTATOES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany 

and  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09632 

INFLUENCE  OF  FREQUENCY  AND  DURA- 
TION OF  FURROW  IRRIGATION  ON  THE 
DEVELOPMENT  OF  PHYTOPHTHORA  ROOT 
ROT  AND  YIELD  IN  PROCESSING  TOMA- 
TOES, 

California  Univ.,  Davis.  Dept.  of  Plant  Pathology. 
J  B  Ristaino,  J.  M.  Duniway,  and  J.  J.  Marois. 
Phytopathology   PHYTAJ,   Vol.   78,   No.    12,   p 
1701-1706,  December  1988.  6  fig,  2  tab,  30  ref. 

Descriptors:  *Furrow  irrigation,  *Plant  diseases, 
•Tomatoes,  'Irrigation  practices,  *Crop  yield, 
Fungi,  Irrigation,  Roots,  Leaves,  Water  potentials. 

Processing  tomatoes  grown  in  field  plots  with  soil 
either  infested  or  uninfested  with  Phytophthora 
parasitica  were  furrow  irrigated  for  4-8  hr  every  14 
days  (normal  irrigation),  for  4-8  hr  every  28  days 
(less  frequent  irrigation),  or  with  alternating  4-8-hr 
and  24-hr  irrigations  every   14  days  (prolonged 
irrigation).  Disease  developed  more  rapidly  and 
symptom   severity    was   significantly    greater   on 
shoots  and  roots  of  plants  in  infested  soil  that 
received    prolonged    irrigations    compared    with 
plants  that  were  irrigated  less  frequently.  Midday 
leaf  water  potential  was  reduced  significantly  as 
symptom  severity  increased  and,  by  90  days  after 
planting,  was  correlated  negatively  with  fruit  yield 
at  harvest  (122  days).  Disease  significantly  reduced 
fruit  yield  by  68  or  74%,  34  or  60%,  and  20  or 
43%  as  compared  with  uninoculated  controls  in 
prolonged,  normal,  or  less  frequent  irrigation  treat- 
ments in  1985  or  1986,  respectively.  Populations  of 
P.  parasitica  in  soil  increased  from  6  to  17  colony- 
forming  units  per  gram  (cfu/g)  of  soil  after  infesta- 
tion to  67-121   cfu/g  of  soil  at  harvest.  Results 
clearly  show  that  variations  in  the  frequency  and 
duration  of  furrow  irrigation  can  have  large  effects 
on  the  development  of  Phytophthora  root  rot  and 
yield  loss  to  root  rot  in  processing  tomatoes.  (Au- 
thor's abstract) 


W89-09633 


DEGRADATION  OF  THE  UREASE  INHIBI- 
TOR PHENYL  PHOSPHORODIAMIDATE  IN 
SOLUTIONS  AND  FLOODWATERS, 

International     Fertilizer     Development     Center, 

Muscle  Shoals,  AL. 

For  primary  bibliographic  entry  see  Field  2K.. 

W89-09688 

EFFECTS  OF  MONSOONAL  FLUCTUATIONS 
ON  GRAINS  IN  CHINA:  II.  CROP  WATER  RE- 
QUIREMENTS, 

California  Univ.,  Los  Angeles.  Dept.  of  Geogra- 
phy. n 
For  primary  bibliographic  entry  see  Field  2ti. 
W89-09851 


EFFECT  OF  DROUGHT  ON  THE  DEVELOP- 
MENT OF  TRITICUM  DURUM  DESF.,  TRITI- 
CUM  AESTIVUM  L.,  HORDEUM  DISTICHUM 
L.  AND  HORDEUM  VULGARE  L., 

Istanbul  Univ.  (Turkey).  Dept.  of  Biology. 

S.  Baykal.  .  w  .  „    . 

Istanbul  Universitesi  Fen  Fakultesi  Mecmuasi  Sen 

B  IFMBAI,  Vol.  47-48,  p  21-50,  1982-83.  18  tab,  68 

ref. 

Descriptors:  'Drought  resistance,  'Arid  lands, 
•Crop  yield,  'Soil  water,  Wheat,  Barley,  Turkey. 

The  effect  of  drought  was  investigated  on  Triti- 
cum  durum,  Triticum  aestivum,  Hordeum  disti- 
chum  and  Hordeum  vulgare  grown  in  soils  of 
various  water  capacities  (100%,  60%  and  20%). 
Although  there  was  no  marked  difference  in  the 
stem  lengths  of  species  of  wheat  and  barley  grown 
in  soils  of  100%  and  60%  water  capacities,  there 
was  a  reduction  of  44.7%  in  Triticum  durum,  of 
37  9%  in  Triticum  aestivum,  of  26.9%  in  Hordeum 
distichum    and    of   31.2%    in    Hordeum    vulgare 
grown  in  soils  of  20%  water  capacity.  Although 
there  was  no  significant  decrease  in  fresh  and  dry 
weights  of  the  plants  grown  in  100%  and  60% 
water   capacities,   the   plants   cultivated   in   20% 
water  capacity  showed  a  marked  reduction  com- 
pared to  others.  The  negative  effect  of  drought  m 
fresh  and  dry  weights  of  plants  grown  in  20% 
water  capacity   was  determined,   mostly   on  the 
stem.  The  reduction  rate  changes  in  the  stem  be- 
tween 76%  to  80%,  according  to  fresh  weight.  A 
decrease  was  determined  in  the  stem/root  ratio  in 
all  experimental  plants  grown  in  20%  water  capac- 
ity. The  negative  effect  of  drought  on  leaf  develop- 
ment was  determined  by  the  results  of  measure- 
ments of  leaf  surfaces  carried  out  in  all  the  plants 
grown  in  20%  water  capacity.  The  reduction  in 
leaf  length  was  contributed  mostly  to  the  reduction 
in  leaf  surface.  When  the  effect  of  drought  on 
chlorophyll  amount  in  leaves  was  studied,  there 
was   a   decrease   only   in   Triticum   durum.   The 
amounts  of  Na(+),  K(+),  and  Ca(  +  )  ions  were 
measured  in  the  stem,  leaves  and  roots  of  the  plants 
grown  in  soils  of  various  water  capacities.  In  the 
roots  of  the  plants  under  drought  conditions,  there 
was  a  decrease  in  the  amount  of  K(+)  ion  and  a 
marked  increase  in  the  amount  of  Ca(  +  )  ion.  Al- 
though the  Na(-I-)  ion  exhibit  no  marked  differ- 
ence in  the  stem  and  leaves  in  wheat  species,  it 
deceased  in  the  roots.  In  barley  species,  Na(  +  ) 
ions    increased    in    the    stem,    leaves    and    roots. 
Drought  caused  a  decrease  in  the  yield  of  ears  and 
grains  in  all  plants.  Triticum  aestivium,  a  species  of 
wheat,  can  be  regarded  as  the  most  adaptable  plant 
to  drought  conditions  in  the  experiment.  (Author's 
abstract) 
W89-09857 

RESEARCH  ON  WATER  MANAGEMENT  OF 
RICE  FDXLDS  IN  THE  NILE  DELTA,  EGYPT, 

Drainage  Research  Inst.,  Cairo  (Egypt). 
S.  El  Guindy,  and  I.  A.  Risseeuw. 
International  Institute  for  Land  Reclamation  and 
Improvement/ILRI,    Wageningen,    The    Nether- 
lands. Publication  41,  1987.  72  p.  Edited  by  H.  J. 
Nijland. 

Descriptors:    'Water   management,    'Rice,    *Nile 
River,     *Deltas,     *Egypt,     'Agricultural    water, 


Drainage,  Soil  water,  Irrigation,   Farms,  Institu- 
tional constraints. 

Egyptian  and  Dutch  scientists  have  been  cooperat- 
ing on  research  on  water  management  in  Egypt  for 
more  than  ten  years.  This  research  is  carried  out 
under  the  auspices  of  the  Egyptian-Dutch  Adviso- 
ry Panel  on  Land  Drainage,  a  group  of  experts 
from  both  countries  that  provides  guidance.  The 
Panel  regularly  reviews  the  results  of  the  joint 
investigations  of  drainage  technology,  the  reuse  of 
drainage  water  for  irrigation,  and  the  economic 
evaluation  of  drainage  projects.  To  combat  water- 
logging  and   salinization   of  its   cultivated   land, 
Egypt   is   now   implementing   a   major   drainage 
project.  One  of  the  major  problems  of  this  under- 
taking is  the  water  management  of  tile-drained  rice 
fields.  The  prevalence  of  rice  in  the  cropping  pat- 
tern causes  problems  for  water  management  and 
drainage.  In  rice  fields,  the  presence  of  a  subsur- 
face drainage  system  that  was  installed  for  other 
crops  causes  substantial  water  'losses'  through  the 
system  and  leads  to  large  applications  of  irrigation 
water.  The  resulting  higher  water  duty  leads  to  a 
higher  drain  discharge.  This  creates  special  condi- 
tions in  tile-drained  soils,  conditions  that  have  not 
been  investigated  elsewhere.  Experience  with  the 
modified  subsurface  drainage  system  in  the  Mah- 
mudiya  I  area  was  very  positive.  Water  manage- 
ment in  rice  growing  areas  in  the  Delta  could  be 
considerably  improved  by  applying  the  modified 
system.  Two  other  areas  have  already  been  desig- 
nated for  further  investigation.  To  reap  the  full 
benefits  of  the  modified  system  there  are  still  a  few 
items  to  be  considered.  These  are:  (1)  consultation 
between  'Irrigation'  and  'Agriculture'  on  the  most 
suitable  drainage  units  should  these  units  deviate 
for  any  reason  from  the  cropping  units;  (2)  the 
planning  of  the  location  and  delimitation  of  rice 
blocks  from  year  to  year  according  to  the  subcol- 
lector  units;  (3)  operation  and  maintenance  of  the 
closing  devices.  The  similarity  with  the  operation 
of  the  irrigation  system  is  striking.  Therefore,  'irri- 
gation' seems  to  be  the  obvious  choice;  and  (4) 
extension  to  the  farmers.  This  work  is  normally 
within  'Agriculture's'  competence  and  responsibil- 
ities. The  arrangement  between  these  items  should 
be  institutionalized  by  an  agreement  between  'Irri- 
gation' and  'Agriculture'.  (Lantz-PTT) 
W89-10402 


POTENTIAL  HYDROLOGIC  EFFECTS  OF  A 
DRAINAGE  SYSTEM  IN  MCMILLAN  DELTA 
AND  WATER  IMPOUNDMENT  IN  BRANTLEY 
RESERVOIR,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-10418 

IMPROVING  LIVESTOCK  TOLERANCE  TO 
TOXICANTS  IN  KOCHIA  TOWARD  IN- 
CREASED USE  AS  A  WATER-EFFICIENT 
CROP, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Animal  and  Range  Sciences. 
G.  Stanley  Smith,  H.  E.  Kiesling,  D.  M.  Hallford, 
D.  L.  Rankins,  and  J.  M.  Erickson. 
Available   from   National   Technical   Information 
Service,  Springfield,  VA  22161  as  PB89-171508/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.   236,   January    1989.   85p,   7   tab,    100  ref,   6 
append.  State  project  1345650. 

Descriptors:  *Toxicity,  *Lethal  limit,  'Median  tol- 
erance limit,  'Kochia,  'Forages,  Rats,  Sheep, 
Cattle,  Metabolism,  Tolerance  levels,  Toxicosis, 
Toxicants. 

Herbage  of  Kochia  scoparia  (L)  Schrad  (kochia) 
was  collected  at  bud  stage,  dried  and  fed  to  rats, 
sheep  and  cattle  to  characterize  the  nature  of  early 
kochia  toxicosis,  to  identify  better  the  primary 
toxicant(s),  and  to  evaluate  certain  treatments  as 
ways  to  improve  animal  tolerance  of  toxicants, 
toward  increased  use  of  kochia  as  a  water-efficient 
forage  crop.  In  rats,  severity  to  toxicosis  was  cor- 
related with  content  of  substances  reactive  to  Dn 
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gendorffs  reagent  (presumably  alkaloids)  in  fresh 
herbage.  Clinical  signs  of  toxicosis  in  rats,  sheep 
and  steers  were  consistent  with  alkaloids  as  the 
primary  toxicant  rather  than  oxalate  or  saponins. 
In  rats,  supplemental  vitamins  A  and  E  or  supple- 
mental choline,  inositol  and  folic  acid  tended  to 
improve  tolerance  of  dietary  kochia;  injected  ace- 
tylcysteine plus  trans-stilbene  oxide  were  effective, 
whereas  supplemental  zinc  was  detrimental.  Earli- 
est signs  of  kochia  toxicosis  in  sheep  and  cattle 
were  altered  blood  levels  of  metabolic  hormones 
(insulin,  prolactin,  somatotropin)  and  impaired  ni- 
trogen retention,  along  with  impaired  bilirubin 
conjugation  and  leakage  of  hepatic  enzymes.  Find- 
ings suggest  better  ways  to  manage  animal  usage  of 
kochia  forage  and  suggest  other  treatments  that 
might  improve  tolerance  of  toxicants  in  kochia. 
(USGS) 
W89-10477 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


DETERMINATION  OF  FLOOD  CONTROL 
VOLUMES  IN  A  MULTIRESERVOIR  SYSTEM, 

Centro  de  Pesquisas  de  Energia  Eletrica,  Rio  de 

Janeiro     (Brazil).     Electrical     Energy     Research 

Center. 

J.  Kelman,  J.  M.  Damazio,  J.  L.  Marien,  and  J.  P. 

da  Costa. 

Water  Resources  Research  WRERAO,  Vol    25 

No.  3,  p  337-344,  March  1989.  3  fig,  3  tab,  13  ref! 

Descriptors:  *Multireservoir  networks,  *Flood 
control  storage,  'Flood  control,  'Model  studies, 
Hydraulic  models,  Reservoir  management,  Hydro- 
electric power,  Hydraulic  properties,  Floods, 
Brazil,  Optimization,  Flood  protection. 

A  methodology  is  presented  for  the  optimal  design 
of  flood  control  volumes  in  a  multireservoir  system 
with  one  downstream  critical  section.  The  design 
is  optimal  in  the  sense  that  the  objective  function 
attempts  to  minimize  the  penalties  associated  with 
providing  the  flood  protection.  Moreover,  the 
method  explicitly  considers  a  set  of  probability 
constraints  on  the  occurrence  of  floods.  The  pro- 
posed calculation  scheme  is  easily  applied  to 
almost  any  type  of  multireservoir  system.  The 
methodology  is  applied  to  the  problem  of  deter- 
mining the  flood  control  volumes  to  be  provided  in 
a  hydropower  system  of  eight  reservoirs  on  the 
Parana  nver  in  Brazil.  In  that  case,  the  objective 
function  consists  of  minimizing  the  electrical 
energy  loss.  (Author's  abstract) 
W89-09307 


DESCRIPTION  OF  PERIODIC  VARIATION  IN 
PARAMETERS  OF  HYDROLOGIC  TIME 
SERIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

V.  Yevjevich,  and  N.  B.  Harmancioglu. 

Water  Resources  Research  WRERAO,  Vol    25 

No.  3,  p  421-428,  March  1989.  5  fig,  1  tab,  15  ref! 

Descriptors:  *Periodicity,  'Rainfall-runoff  rela- 
tionships, 'Multivariate  analysis,  'Hydrologic 
models,  'Time  series  analysis,  'Stochastic  models, 
Parameterization,  Statistical  models,  Fourier  analy- 
sis, Model  studies,  Hydrologic  properties. 

The  multivariate  approach  of  marginal  distribu- 
tions and  their  sequential  dependence  models  is 
often  used  for  description  of  periodic-stochastic 
hydrologic  time  series.  This  is  a  nonfunctional  (or 
nonparametric)  method  of  description  of  periodic 
variation  in  basic  parameters.  Usually,  it  requires  a 
large  number  of  estimated  parameters.  This  often 
represents  a  lack  of  respect  for  the  sound  statistical 
principle  of  parsimony  in  the  total  number  of 
model  parameters.  Two  distortions  result  from  this 
approach  when  new  samples  are  generated  by 
these  models.   First,  some  estimates  vary  less  in 


generated  samples  than  they  should.  Second,  a 
tendency  exists  to  generated  new  extremes  at  the 
times  of  historic  extremes,  with  some  of  them  more 
pronounced  than  the  historic  extremes.  The  fitted 
Fourier  functions  with  a  limited  number  of  signifi- 
cant harmonics  to  the  periodic  variation  of  basic 
parameters,  as  the  functional  (or  parametric)  de- 
scription of  periodicity  in  time  series,  require  a 
much  smaller  total  number  of  parameters.  They 
either  avoid  or  minimize  the  distortions  in  generat- 
ed samples.  (Author's  abstract) 
W89-09315 


WATER     QUALITY     EFFICIENCY     OF     AN 

URBAN    COMMERCIAL    WET    DETENTION 

STORMWATER  MANAGEMENT  SYSTEM  AT 

THE   BOYNTON   BEACH   MALL   IN   SOUTH 

PALM  BEACH  COUNTY,  FLORIDA, 

Smith  and  Gillespie  Engineers,  Inc.,  Sarasota,  FL 

J.  D.  Holler. 

Florida  Scientist  FLSCAQ,  Vol.  52,  No.  1    p  48- 

57,  Winter  1989.  1  fig,  4  tab,  17  ref. 

Descriptors:  'Storm  runoff,  'Detention  reservoirs, 
•Urban  runoff,  'Surface  runoff,  'Flood-control 
storage,  'Water  quality  control,  Storm  water, 
Florida,  Water  pollution  control,  Nitrogen,  Phos- 
phorus. 

Stormwater  runoff  detention  storage  not  only  re- 
duces runoff  peak  flow,  but  also  results  in  reduced 
runoff  nutrient  loadings  prior  to  discharging  to  the 
receiving  waters.  Urban  wet  detention  system  in- 
vestigations were  conducted  at  a  commercial  shop- 
ping mall  in  Boynton  Beach,  FL.  This  study  site 
possessed  a  permitted  drainage  area  of  25.4  ha 
(62.8  ac),  which  was  approximately  90  percent 
impervious.  The  water  management  area  consisted 
of  three  interconnected  ponds,  each  approximately 
1.2  ha  (3  ac),  totaling  3.5  ha  (8.7  ac).  This  site  was 
instrumented  with  automatic  water  quality  sam- 
plers to  collect  storm-generated  runoff  samples.  In 
addition,  digital  stage  measurement  equipment  con- 
tinually monitored  and  recorded  both  surface  and 
groundwater  elevation.  Storm  event  sampling  was 
initiated  upon  advent  of  rainfall  in  excess  of  1.3  cm 
(0.5  in)  of  precipitation  over  the  watershed  bound- 
aries. Surface  runoff  inflow  automatic  samplers 
were  flow  proportionally  activated  by  an  electro- 
magnetic flow  sensor  device.  Surface  water  results 
indicate  the  following  treatment  efficiencies  for 
select  nutrients:  NOx-N  =  87%,  NH4-N  =  55% 
TKN  =  58%,  ortho-P04-P  =  76%,  and  TSS- 
91%.  These  results  were  collated  with  previous 
results  in  the  literature  and  comparisons  indicated 
superior  treatment  efficiencies.  Diversion  of  storm- 
water  runoff  from  a  commercial  parking  lot  area 
into  a  detention  basin  was  found  to  be  an  effective 
means  of  reducing  stormwater  nutrient  mass  loads 
entering  receiving  waters.  (Vernooy-PTT) 
W89-09371 


HYDROLOGICAL  IMPACT  OF  THE  PARAN- 
GANA  DAM  ON  THE  MERSEY  RIVER,  TAS- 
MANIA, 

Sheffield  Univ.  (England). 

For  primary   bibliographic   entry  see   Field   6G 

W89-09520 


INCLUDING  DAILY  CONSTRAINTS  IN  A 
MONTHLY  RESERVOIR  OPERATION 
MODEL  FOR  LOW-FLOW, 

Ruhr  Univ.,  Bochum  (Germany,  F.R.).  Lehrstuhl 

fuer  Waserwirtschaft  und  Umwelttechnik  I 

R.  Harboe. 

Advances  in  Water  Resources  AWREDI,  Vol   1 1 

No.  2,  p  54-57,  June  1988.  5  fig,  5  ref. 

Descriptors:  'Model  studies,  'Reservoirs,  'Reser- 
voir operation,  'Mathematical  models,  'Optimiza- 
tion, 'Low  flow,  Flow,  Computers,  Simulation, 
Water  conveyance,   Water   management,   Inflow. 

In  many  real-world  situations,  operation  of  water 
resources  systems  are  subject  to  constraints  that 
are  formulated  on  a  daily  basis.  Since  mathematical 
models  (simulation  or  optimization  models)  are 
often  developed  on  a  monthly  basis  to  avoid  di- 
mensionality problems  and  to  reduce  necessary 
computer  time,  some  degree  of  approximation  is 


necessary.  Two  examples  are  presented  in  order  to 
show  how  this  approximation  can  be  done:  (1)  a 
reservoir  is  operated  for  hydroelectric  power  pro- 
duction and  low-flow  augmentation  is  provided  on 
a  daily  basis  as  a  function  of  inflows  (Lech  River 
System,  Germany);  (2)  a  reservoir  is  operated  opti- 
mally for  daily  low-flow  augmentation  at  a  control 
gage  downstream.  The  model  also  includes  manda- 
tory releases  as  constraints  (Wupper  River  System 
in  Germany).  In  the  first  example,  the  daily  re- 
quirements are  part  of  the  constraints  in  the 
system,  while  in  the  second  example,  the  daily 
constraint  concerns  directly  the  objective  function. 
Further,  in  the  first  case,  water  can  be  saved  and  in 
the  second  case,  more  water  is  needed  as  compared 
to  calculations  on  a  monthly  basis.  These  examples 
are  presented  to  show  two  solutions  using  enve- 
lope curves,  but  other  possibilities  (e.g.,  regression 
analysis,  constraints,  coefficients)  could  be  consid- 
ered. (Author's  abstract) 
W89-09660 


APPLICATION  OF  HYDROLOGIC  MODELS 
FOR  FLOOD  FORECASTING  AND  FLOOD 
CONTROL  IN  INDIA  AND  BANGLADESH, 

Dansk  Hydraulisk  Inst.,  Hoersholm. 

J.  C.  Refsgaard,  K.  Havno,  H.  C.  Ammentorp,  and 

A.  Verwey. 

Advances  in  Water  Resources  AWREDI,  Vol   1 1 

No.  2,  p  101-105,  June  1988.  9  fig,  8  ref. 

Descriptors:  'Mathematical  models,  'Hydrologic 
models,  'Model  studies,  'Flood  forecasting, 
'Flood  control,  'India,  'Bangladesh,  'Rainfall- 
runoff  relationships,  Flood  plains,  Flood  routing, 
Hydrodynamics,  Flood  plain  management,  Catch- 
ment areas. 

A  general  mathematical  modeling  system  for  real- 
time flood  forecasting  and  flood  control  planning 
is  described.  The  system  comprises  a  lumped  con- 
ceptual rainfall-runoff  model,  a  hydrodynamic 
model  for  river  routing,  reservoir  and  flood  plain 
simulation,  an  updating  procedure  for  real-time 
operation  and  a  comprehensive  data  management 
system.  The  system  is  presently  applied  for  real- 
time forecasting  of  the  two  20,000  sq  km  (Yamuna 
and  Damodar)  catchments  in  India  as  well  as  for 
flood  control  modeling  at  the  same  two  catch- 
ments in  India.  In  another  project,  the  system  is 
being  established  for  the  entire  Bangladesh  with  a 
coarse  descretization  and  for  the  Southeast  region 
of  Bangladesh  with  a  fine  model  discretization. 
The  objectives  of  the  modeling  application  in  Ban- 
gladesh are  to  enable  predictions  of  the  effects  of 
alternative  river  regulation  structures  in  terms  of 
changes  in  water  levels,  inundations,  siltration  and 
salinity.  The  modeling  system  has  been  transferred 
to  the  Central  Water  Commission  of  India  and  the 
Master  Plan  Organization  of  Bangladesh  in  con- 
nection with  comprehensive  training  programs. 
The  models  are  presently  being  operated  by  Indian 
and  Bangladeshi  engineers  in  the  two  countries. 
(Author's  abstract) 
W89-09666 


KEY  CAUSE  OF  FLOOD-WATERLOGGING  OF 
HUAIHE  RIVER  MIDSTREAM  (IN  CHINESE), 

Academia  Sinica,  Beijing  (China).  Inst,  of  Remote 

Sensing  Application. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09760 


CALIBRATION  OF  AN  OBJECTIVE  FUNC- 
TION FOR  THE  OPTIMIZATION  OF  REAL- 
TIME RESERVOIR  OPERATIONS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

T.  R.  Ginn,  and  M.  H.  Houck. 
Water  Resources  Research  WRERAO,  Vol.  25 
No.  4,  p  591-603,  April  1989.  10  fig,  16  ref. 

Descriptors:  'Water  management,  'Reservoir  op- 
eration, 'Model  studies,  Optimization,  Decision 
making,  Forecasting,  Green  River,  Kentucky, 
Rouge  Reservoir. 

A  new  method  for  calibrating  the  objective  func- 
tion of  an  optimization  model  was  developed  spe- 
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cifically  for  the  quadratic  program  class  of  models, 
but  is  applicable  to  general  nonlinear  programs 
with  polynomial  objective  functions.  The  method 
was  used  to  calibrate  a  quadratic  objective  func- 
tion of  a  math  program  used  to  simulate  real-time 
operation  of  the  Green  River  Basin  hydrosystem 
(Rouge  Reservoir)  in  Kentucky.  The  hydrosystem 
operation  responded  more  strongly  to  the  shorter- 
term  inflow  forecasts  than  to  forecasts  farther 
away  in  the  forecast  horizon.  This  provided  an 
alternative  tool  for  quantitative  and  qualitative  as- 
sessment of  the  decision  makers'  preferences,  as  in 
utility  theory.  (Cassar-PTT) 
W89-09883 


CHANNEL  DYNAMICS  MODEL  FOR  REAL- 
TIME FLOOD  FORECASTING, 

Geological  Survey,  Nashville,  TN. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09893 


RESPONSE  OF  HYDRILLA  (HYDRILLA  VER- 
TICILLATA  (L.F.)  ROYLE)  TO  DIQUAT  AND  A 
MODEL  OF  UPTAKE  UNDER  NONEQUILI- 
BRIUM  CONDITIONS, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

K.  Cassidy,  and  J.  H.  Rodgers. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  8,  No.  2,  p  133-140,  1989.  7  fig,  1 

tab,  18ref. 

Descriptors:  *Hydrilla,  'Herbicides,  'Aquatic 
weed  control,  *Diquat,  Bioaccumulation,  Model 
studies,  Chlorophyll  a,  Dissolved  oxygen,  Mortali- 
ty, Plant  pathology,  Plant  physiology,  Prediction. 

The  response  of  Hydrilla  verticillata  (L.f.)  Royle 
to  the  herbicide  diquat  was  measured  by  dissolved 
oxygen  concentration  in  the  surrounding  water, 
chlorophyll  a  concentration  in  plant  tissue,  and 
membrane  permeability  of  hydrilla  cells.  Dissolved 
oxygen  concentration  was  the  most  rapid  and  sen- 
sitive measure  of  response,  followed  by  membrane 
permeability.  Chlorophyll  a  was  an  inadequate 
measure  of  response  because  of  high  variability  in 
measurements  and  slow  response  time.  The  lethal 
concentration  of  diquat  in  hydrilla  tissue  was  ap- 
proximately 600  microgram/gram  dry  weight.  The 
uptake  of  diquat  by  hydrilla  was  modeled  under 
nonequilibrium  conditions  and  assuming  exponen- 
tial decay  of  diquat  from  the  surrounding  water. 
The  modeled  uptake  depended  on  the  rate  of 
decay  of  diquat  from  the  water  column,  the  rate  of 
uptake  of  diquat  by  hydrilla,  and  the  rate  of  depur- 
ation of  diquat  from  hydrilla.  The  observed  uptake 
closely  matched  the  calibrated,  predicted  uptake. 
(Author's  abstract) 
W89-10006 


WEST  BRANCH  SUSQUEHANNA  RIVER  SUB- 
BASIN:  LOW  FLOW  MANAGEMENT  FRAME- 
WORK PLAN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

D.  W.  Heicher,  and  G.  H.  Hirschel. 

Susquehanna  River  Basin  Commission  Publication 

No.  121,  March  1989.  192p,  18  fig,  82  tab,  34  ref,  4 

append. 

Descriptors:  *Low  flow,  *River  flow,  *River  fore- 
casting, 'Water  management,  'Susquehanna  River, 
Flow  profiles,  Water  use,  Meteorology,  Pennsyl- 
vania, History. 

The  7-day  10-year  low  flow  (Q7-10)  value  is  used 
as  an  indicator  to  identify  historical  low  flow  peri- 
ods, and  to  determine  potential  water  deficits 
within  watersheds  during  a  repeat  of  the  most 
severe  historical  low  flow  period.  In  general,  up- 
stream consumptive  use  presently  ranges  from 
about  2%  to  11%  of  the  Q7-10  value  at  the  outlets 
of  major  stream  sections  in  the  subbasin.  Total 
consumptive  use  in  the  subbasin  under  baseline  low 
flow  conditions  is  estimated  to  be  44.29  MGD 
(68.53  cu  ft/sec  (cfs)).  Consumptive  use  during 
potential  low  flow  conditions  in  the  year  2010  is 
projected  to  be  about  45.91  mgd  (71.04  cfs).  It  is 
estimated  that  if  meteorological  conditions  produc- 
ing the  1930  drought  were  repeated  under  present 


conditions,  about  25,500  acre-ft  of  water  would  be 
required  to  maintain  Q7-10  flows  at  the  mouth  of 
the  West  Branch  Susquehanna  River.  About  the 
same  amount  of  water  would  be  required  if  the 
1930  drought  were  to  be  repeated  in  the  year  2010. 
The  amount  of  water  storage  needed  to  maintain 
flows  at  the  Q7-10  value  at  the  outlet  of  each 
stream  section  was  also  determined.  A  more  thor- 
ough knowledge  of  minimum  instream  flow  re- 
quirements and  the  fresh  water  requirements  of  the 
Chesapeake  Bay  are  required  to  establish  definitive 
low  flow  goals  for  key  locations  in  the  West 
Branch  Susquehanna  River  Subbasin.  (Lantz-PTT) 
W89-10205 

RECONNAISSANCE  REPORT  FOR  SECTION 
205  FLOOD  CONTROL:  EAST  BRANCH  OF 
THE  SOUTH  BRANCH  OF  THE  KISHWAU- 
KEE  RIVER,  DE  KALB  COUNTY,  ILLINOIS. 

Army  Engineer  District,  Rock  Island,  IL. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A196  835. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  CENCR-PD-P,  June  1988.  53p,  4  tab, 
1  plate,  3  append. 

Descriptors:  'Flood  control,  'Management  plan- 
ning, Feasibility  studies,  Evacuation,  Flood  plain 
management,  Project  planning. 

In  a  letter  dated  June  29,  1979,  De  Kalb  County, 
Illinois,  requested  that  the  Rock  Island  District 
investigate  the  flooding  problem  of  the  Evergreen 
Village    Mobile    Home    Park    along    the    South 
Branch  of  the  East  Branch  of  the  Kishwaukee 
River  near  Sycamore  under  Section  205  of  the 
1948  Flood  Control  Act,  as  amended.  The  Corps 
completed  an  initial  study  in  1981  which  deter- 
mined that  there  was  an  economically  feasible  solu- 
tion. However,  the  substantial  financial  investment 
required  by  the  local  sponsor  was  beyond  their 
funding  capabilities  and  the  study  was  terminated. 
The  county  board   passed  a  resolution  in    1984 
supporting  an  additional  study  based  on  the  will- 
ingness of  the   State  of  Illinois,   Department  of 
Transportation,  Division  of  Water  Resources,  to 
aid  in  funding  the  local  sponsor's  portion  of  the 
plan.  A  February  3,   1987,  letter  from  De  Kalb 
County  requested  that  the  Corps  initiate  the  next 
study  phase.  In  response  to  that  request,  the  Corps 
conducted  this  study.  Permanent  evacuation  of  the 
mobile  home  park  was  evaluated  and  determined 
to  be  economically  infeasible.  Other  nonstructural 
plans  are  not  suited  to  this  situation.  Structural 
flood  damage  reduction  measures  were  not  evalu- 
ated because  Federal  policy  views  protection  of 
mobile  home  parks  as  providing  protection  for 
beneficiaries,  and  this  type  of  benefit  is  not  consid- 
ered to  be  in  the  Federal  interest.  In  addition,  since 
the  mobile  home  park  is  located  adjacent  to  the 
river,  protection  would  have  to  be  constructed  in 
the  floodway  which  is  not  in  accordance  with 
State   of  Illinois   regulatory   criteria   and   which 
would  require  major  mitigation  efforts.  Since  no 
flood  damage  reduction  alternatives  warrant  addi- 
tional study,  the  study  will  be  terminated.  (Lantz- 
PTT) 
W89- 10249 


Groundwater  recharge,  Drainage,  Channels,  Lake 
sediments. 

Construction  of  a  proposed  drainage  system  could 
result  in  a  moderate  flow  increase  in  the  Pecos 
River  downstream  from  the  McMillan  delta.  The 
potential  effect  of  a  new  line  channel  of  the  Pecos 
River   in   McMillan   delta   in   southeastern   New 
Mexico  would  be  an  increase  of  less  than  11,000 
acre-ft/year.  This  increase  includes  overflow  of 
300  acre-ft  from  the  present  Pecos  River  channel, 
seepage  losses  of  3,600  acre-ft  from  the  river  bed 
and  tributary  inflow  of  7,100  acre-ft.  The  potential 
effects  of  drains  at  the  north  end  of  the  study  area 
would  be  additional  water  of  about  6,100  acre-ft 
within  the  first  few  years.  In  order  to  drain  this 
much  water,  the  drains  would  have  to  be  dredged 
to  a  lower  depth  6  to  8  mi  to  the  south.  Impound- 
ment in  Brantley  Reservoir  will  cause  increases  in 
groundwater  storage.  The  quantity  of  increased 
storage   will   depend   on  average   reservoir  pool 
levels.  Major  Johnson  Springs  probably  will  cease 
to  flow  at  the  conservation-pool  level,  and  south- 
ward groundwater  leakage  from  the  Major  John- 
son Springs  aquifer  could  increase.  Large  quanti- 
ties of  water  may  move  in  and  out  of  storage  in  the 
Major  Johnson  Springs  aquifer  as  the  Brantley 
Reservoir  pool  changes  between  minimum  pool 
and  conservation  pool  levels.  A  ground-and  sur- 
face-water monitoring  network  is  needed  to  deter- 
mine changes  in  groundwater  storage  caused  by 
Brantley  Reservoir.  Water  levels  in  selected  wells 
need  to  be  measured  periodically  during  operation 
of  the  reservoir.  Additional  streamflow-gaging  sta- 
tions need  to  be  established  and  surface-water  sam- 
ples analyzed  to  determine  changes  caused  by  a 
drainage  system  and  Brantley  Reservoir.  (USGS) 
W89-10418 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  COMPACT,  ARKANSAS-OKLAHOMA, 
1988  WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

M.  A.  Moore,  T.  E.  Lamb,  and  L.  D.  Hauth. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-54,  March  1989.  36p,  1  fig,  3 
ref. 

Descriptors:  'Water  yield,  'Data  collections,  *Hy- 
drologic  data,  'Water  resources  data,  'Interstate 
compacts,  'Arkansas,  'Oklahoma,  Annual  yield, 
River  basin,  Stream  discharge,  Reservoir  storage, 
Water  quality. 

The  computed  annual  yield  and  deficiency  of  the 
subbasins  as  defined  in  the  Arkansas  River  Com- 
pact, Arkansas-Oklahoma,  are  given  in  tables. 
Actual  runoff  from  the  subbasins  and  depletion 
caused  by  major  reservoirs  in  the  compact  area  are 
also  given  in  tabular  form.  Monthly,  maximum, 
minimum,  and  mean  discharge  are  shown  for  the 
14  streamflow  stations  used  in  computing  annual 
yield.  Water  quality  data  are  shown  for  two  sites  in 
the  compact  area.  (USGS) 
W89-10440 


RESEARCH  ON  WATER  MANAGEMENT  OF 
RICE  FIELDS  IN  THE  NILE  DELTA,  EGYPT, 

Drainage  Research  Inst.,  Cairo  (Egypt). 
For  primary  bibliographic  entry  see  Field  3F. 
W89- 10402 


POTENTIAL  HYDROLOGIC  EFFECTS  OF  A 
DRAINAGE  SYSTEM  IN  MCMILLAN  DELTA 
AND  WATER  IMPOUNDMENT  IN  BRANTLEY 
RESERVOIR,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

T.  M.  Crouch,  and  G.  E.  Welder. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    88-4054, 
1988.  44p,  15  fig,  4  tab,  17  ref. 

Descriptors:  'Surf ace-ground  water  relations, 
♦Dam  effects,  'Roswell  Basin,  'Pecos  River, 
'New  Mexico,  Groundwater  basins,  Water  budget, 


EFFECTS  OF  FLOOD  CONTROLS  PROPOSED 
FOR  WEST  BRANCH  BRANDYWINE  CREEK, 
CHESTER  COUNTY,  PENNSYLVANIA, 

Geological    Survey,    Malvern,    PA.    Water    Re- 
sources Div. 
R.  A.  Sloto. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4054, 
1988.  28p,  10  fig,  12  tab,  14  ref. 

Descriptors:  'Model  studies,  'Pennsylvania, 
•Rainfall-runoff  relationships,  'Flood  control, 
Computer  models,  Peak  discharge,  Flood  routing, 
Routing,  Hydrograph  analysis,  Brandywine  Creek. 

Twenty-four  hour  rainfall,  distributed  according  to 
the  U.S.  Soil  Conservation  Service  type  II  rainfall 
distribution,  was  used  as  rainfall  input  to  calibrated 
rainfall-runoff  models.  The  effects  of  four  pro- 
posed flood  controls  were  evaluated  by  using  these 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4A— Control  Of  Water  On  The  Surface 


rainfalls  to  simulate  discharge  hydrograph  with 
and  without  the  flood  controls,  and  comparing  the 
simulated  peak  discharges.  In  Coatesville  subbasin, 
proposed  flood  controls  reduced  the  peak  dis- 
charge from  1  to  8%  for  2-and  10-year  floods.  The 
combination  of  all  three  flood  controls  proposed 
for  the  Coatesville  subbasin  reduced  the  100-year 
peak  discharge  44%.  In  the  Modena  subbasin,  a 
flood  control  proposed  to  be  built  on  Sucker  Run, 
a  tributary,  reduced  the  peak  discharge  of  Sucker 
Run  at  State  Route  82  by  22,  25,  and  27%  and  the 
peak  discharge  of  West  Branch  Brandywine  Creek 
at  Modena  by  10,  6,  and  less  than  1%  for  the  2-,  10- 
,  and  100-year  floods,  respectively.  For  the  2-and 
10-year  floods,  flood  control  proposed  for  the 
Coatesville  subbasin  had  little  effect  on  the  peak 
discharge  of  West  Branch  Brandywine  Creek  at 
Modena.  For  the  100-year  flood,  the  combination 
of  all  three  flood  controls  proposed  for  the  Coates- 
ville subbasin  reduced  the  peak  discharge  at 
Modena  25%.  (USGS) 
W89-10456 


LOW-FLOW  ROUTING  IN  THE  LEHIGH  AND 
DELAWARE  RIVERS,  PENNSYLVANIA, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-10458 


INVENTORY  OF  INTERBASIN  WATER 
TRANSFERS  IN  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water   Re- 
sources Div. 
L.  C.  Trotta. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-466,  1988.  15p,  4  fig,  2  tab. 

Descriptors:  *Interbasin  transfers,  'Minnesota, 
Water  conveyance,  Sewers,  Groundwater  infiltra- 
tion,  Water  use,   Water  export,   Water  demand. 

Water  transfer  data  were  collected  by  the  U.S. 
Geological  Survey,  in  cooperation  with  the  Minne- 
sota Department  of  Natural  Resources,  from  the  13 
hydrologic  subregions  in  Minnesota.  About  30,000 
acre-ft  of  water  is  exported  annually  from  eight  of 
these  subregions.  Interbasin  transfer  of  water  is 
classified  according  to  type  of  water  conveyance 
in  Minnesota.  This  information  in  needed  by  water 
system  managers  and  planners  to  develop  water 
budgets  for  major  river  basins,  to  examine  the 
extent  of  existing  interbasin  transfers,  and  to  evalu- 
ate the  feasibility  of  transferring  water  to  meet 
regional  water  demands.  (USGS) 
W89-10497 


ENZYMOLOGY  OF  HYDRILLA, 

District  of  Columbia  Univ.,  Washington.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10507 
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MODELING  GROUNDWATER  MANAGE- 
MENT OPTIONS  FOR  SMALL  LIMESTONE 
ISLANDS:  THE  BERMUDA  EXAMPLE, 

EMCON  Associates,  San  Jose,  CA. 

J.  A.  M.  Thomson. 

Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  147- 

154,  March-April  1989.  7  fig,  1  tab,  17  ref. 

Descriptors:  'Islands,  'Water  yield,  'Model  stud- 
ies, 'Geohydrology,  'Groundwater  management, 
•Limestone,  'Bermuda,  Hydrologic  models, 
Aquifers,  Water  table  fluctuations,  Atmospheric 
pressure,  Sea  level,  Coastal  aquifers,  Groundwater 
barriers,  Domestic  wastes,  Aquifer  management, 
Observation  wells,  Water  table,  Groundwater 
level,  Groundwater  recharge. 

Small  oceanic  limestone  islands  represent  a  unique 
hydrogeological  environment.  High  transmissivi- 
ties  and  small  land  areas  cause  the  average  water 
table  relief  to  be  of  the  order  of  cm,  while  permit- 
ting   larger    diurnal    and    barometric    sea    level 


changes  to  penetrate  the  aquifer.  Extremely  accu- 
rate surveying  and  monitoring  at  observation  wells 
and  tedious  data  reduction  are  necessary  to  obtain 
representative  water  levels.  Numerical  modeling  of 
island  aquifers,  while  largely  in  its  infancy,  can  be 
an  excellent  focus  for  research,  and  ultimately  a 
useful  management  tool.  Essential  inputs  to  an 
island  model  are  barometric  changes  in  oceanic 
base  level  and  a  thorough  assessment  of  recharge. 
In  Bermuda,  the  main  groundwater  lens  provides 
4500  cu  m/d  of  ground  water  for  public  supply. 
Because  of  the  importance  of  this  resource,  the 
Bermuda  Public  Works  Dept.  has  invested  in  a 
groundwater  monitoring  and  research  program.  As 
part  of  this,  a  well-evaluated  example  of  an  island 
aquifer  model  has  been  developed.  Bermuda  is 
generally  typical  of  this  hydrogeological  environ- 
ment, but  differs  from  other  small  islands  in  two 
ways:  internal  marshes,  major  discharge  areas  else- 
where, act  as  barriers  to  groundwater  flow;  and, 
development  of  high  density  of  housing  (typical  of 
only  a  few  small  oceanic  islands)  has  significantly 
increased  Bermuda's  recharge,  because  of  domestic 
wastewater  and  road  drainage  contributions.  A 
number  of  aquifer  management  options  were  tested 
by  the  Bermuda  model.  Steady-state  modeling  re- 
sults suggest  that  an  increase  in  abstraction  to  8500 
cu  m/d  without  serious  derogation  is  possible. 
Such  a  policy  would  increase  the  vulnerability  of 
the  lens  to  point-source  pollution,  and  should 
therefore  be  gradual,  monitored,  and  combined 
with  stronger  measure  for  pollution  prevention. 
(Author's  abstract) 
W89-09334 


SEAWATER  INTRUSION  BARRIER  EVALU- 
ATED WITH  3-D  GROUNDWATER  MODELS, 

Camp,   Dresser  and  McKee,   Inc.,   Boston,   MA. 
D.  J.  Schroeder,  B.  M.  Harley,  and  C.  Mejia. 
Water  Engineering  and  Management  WENMD2, 
Vol.   136,  No.  2,  p  26-29,  February   1989.  3  fig. 

Descriptors:  'Groundwater  barriers,  'Model  stud- 
ies, 'Saline  water  intrusion,  'Saline-freshwater 
interfaces,  'Saline  water  barriers,  'Barriers, 
Groundwater  supply,  Los  Angeles,  Finite  element 
method. 

Concerned  about  the  long-term  effectiveness  of 
their  major  freshwater  injection  barrier,  which 
protects  critical  groundwater  supply  basins  in  the 
greater  Los  Angeles  area  from  saltwater  intrusion, 
the  Los  Angeles  County  Department  of  Public 
Works  (LADPW)  sought  assistance  in  modeling 
and  analyzing  the  barrier's  operation.  Dynflow  is  a 
groundwater  flow  model  that  employs  linear  finite 
elements.  Dyntrack  is  the  companion  code  of  Dyn- 
flow for  the  simulation  of  3-dimensional  contami- 
nant transport.  Application  of  Dynflow/Dyntrack 
to  simulation  of  the  West  Basin  Barrier  project, 
which  serves  as  an  hydraulic  dam  blocking  the 
inland  movement  of  coastal  seawater  into  once- 
pristine  fresh  groundwater  reservoirs,  has  had 
three  immediate  benefits  for  the  LADPW.  It 
shows  clearly  that  the  barrier  is  generally  working 
effectively.  In  particular,  it  illustrated  graphically 
why  the  plume  of  brackish  water  in  the  Silverado 
aquifer  had  become  trapped  inland  of  the  barrier 
and  how  it  was  continuing  to  move  upland.  It 
enables  the  LADPW  to  identify  localized  points  of 
leakage  and  to  recommend  best  locations  for  instal- 
lation of  several  additional  injection  wells  to  con- 
trol barrier  leakage.  It  provides  the  LADPW  with 
an  effective  tool  for  long-term  management  of  the 
barrier.  These  simulation  models  can  be  applied  to 
any  coastal  area  where  saltwater  intrusion  is  a 
threat  to  water  supplies.  Long  Island,  New  York, 
the  New  Jersey  coastal  plain,  and  much  of  coastal 
Florida  are  areas  facing  similar  conditions  and 
needing  reliable  information  for  decision-making. 
(Miller-PTT) 
W89-09409 


PREDICTING  PUMPING  WATER  LEVELS  IN 
SINGLE  AND  MULTIPLE  WELLS  USING  RE- 
GIONAL GROUNDWATER  MODELS, 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09490 


WATER  ENTRANCE  RESISTANCE  INTO  POL- 
YVINYL-CHLORIDE  DRAIN  TUBES  (LA  RE- 
SISTANCE D'ENTREE  DE  L'EAU  DANS  LES 
DRAINS   EN   POLYCHLORURE   DE  VINYLE 

ANNELES), 

Centre    National    du    Machinisme    Agricole,    du 

Genie   Rural,   des   Eaux   et  des   Forets,   Antony 

(France). 

For  primary  bibliographic  entry  see  Field  8B. 

W89-09844 


SOCIAL  ASSESSMENT  OF  ALTERNATIVE 
WATER  MANAGEMENT  POLICIES  IN 
SOUTHWESTERN  KANSAS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Sociolo- 
gy, Anthropology  and  Social  Work. 
For  primary  bibliographic  entry  see  Field  6B. 
W89-09854 


PLANNING  FOR  GROUNDWATER  PROTEC- 
TION. 

For  primary  bibliographic   entry  see   Field   5G. 
W89-10123 


INSTITUTIONAL  FRAMEWORK  FOR  PRO- 
TECTING GROUNDWATER  IN  THE  UNITED 
STATES, 

Environmental    Protection    Agency,    New   York. 

Region  II. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-10125 


TECHNOLOGICAL    APPROACHES    TO    RE- 
MOVING TOXIC  CONTAMINANTS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-10127 


DATA    AND    ORGANIZATIONAL    REQUIRE- 
MENTS FOR  LOCAL  PLANNING, 

Illinois  Univ.  at  Chicago  Circle.  School  of  Urban 

Planning  and  Policy. 

For  primary  bibliographic  entry  see   Field   5G. 

W89-10128 


LONG  ISLAND  CASE  STUDY, 

Long  Island  Regional  Planning  Board,  Hauppauge, 

For  primary  bibliographic   entry   see  Field   5G. 
W89-10129 


DADE  COUNTY,  FLORIDA,  CASE  STUDY, 

Dade  County  Planning  Dept.,  Miami,  FL. 

For  primary  bibliographic   entry  see   Field   5G. 

W89-10130 


URBAN  GROWTH  MANAGEMENT  AND 
GROUNDWATER  PROTECTION:  AUSTIN, 
TEXAS, 

Lower  Colorado   River  Authority,   Austin,   TX. 

Water  Policy  and  Programs  Div. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-10132 


PERTH  AMBOY,  NEW  JERSEY,  CASE  STUD- 
IES, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

For   primary   bibliographic   entry   see   Field   6D. 
W89-10133 


SANTA  CLARA  VALLEY  (SILICON  VALLEY), 
CALIFORNIA,  CASE  STUDY, 

Sunnyvale,  CA. 

For   primary   bibliographic   entry  see  Field   5G 

W89-10134 


GROUNDWATER     MANAGEMENT     UNDER 
THE  APPROPRHTION  DOCTRINE, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 
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Resources. 

For  primary  bibliographic  entry  see  Field  bfc. 

W89- 10425 


WATER  RESOURCES  OF  BORREGO  VALLEY 
AND  VICINITY,  SAN  DIEGO  COUNTY,  CALI- 
FORNIA: PHASE  2 -DEVELOPMENT  OF  A 
GROUNDWATER  FLOW  MODEL, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  it. 
W89- 10427 

AOUIFER-TEST  EVALUATION  AND  POTEN- 
TIAL EFFECTS  OF  INCREASED  GROUND- 
WATER PUMPAGE  AT  THE  STOVEPIPE 
WELLS  HOTEL  AREA,  DEATH  VALLEY  NA- 
TIONAL MONUMENT,  CALIFORNIA, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

L  R  Woolfenden,  P.  Martin,  and  B.  Bahane. 
Available  from  Books  and  Open  File  Report  Sec- 
tion USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $4.50,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4270,  1988.  26p, 
12  fig,  3  tab,  7  ref. 

Descriptors:  *Pumpage,  *California,  'Death 
Valley,  'Water  yield,  'Drawdown,  'Aquifer  test- 
ing, Water  levels,  Phreatophytes,  Transmissivity, 
Storage  coefficient,  Confined  aquifers,  Theis  equa- 
tion. 

Groundwater  use  in  the  Stovepipe  Wells  Hotel 
area  in  Death  Valley  National  Monument,  Califor- 
nia,  is  expected  to  increase  significantly   if  the 
nonpotable,  as  well  as  potable,  water  supply  is 
treated  by  reverse  osmosis.  During  the  peak  tourist 
season,    October    through    March,    groundwater 
pumpage   could   increase  by   37,500  gal/day,   or 
76%.  In  order  to  evaluate  the  effects  of  increased 
pumpage  on  water  levels  in  the  Stovepipe  Wells 
Hotel  area  well  field  two  aquifer  tests  were  per- 
formed at  the  well  field  to  determine  the  transmis- 
sivity and  storage  coefficients  of  the  aquifer.  A 
transmissivity  of  1,360  sq  ft/day  was  determined  to 
be  representative  of  the  aquifer.   The  estimated 
value  of  transmissivity  and  the  storage  coefficient 
values  that  are  representative  of  confined  (0.00012) 
and  unconfined  (0.25)  conditions  were  used  in  the 
Theis  equation  to  calculate  the  additional  draw- 
down that  might  occur  after  1,  10,  and  50  years  of 
increased  pumpage.   Calculated  additional  draw- 
downs after  50  years  range  from  7.8  ft  near  the 
pumped  well  to  2.4  ft  at  a  phreatophyte  stand 
10,000  ft  east  of  the  well  field  assuming  confined 
conditions,  and  from  5.7  ft  near  the  pumpage  well 
to  0.3  foot  at  the  phreatophyte  stand  assuming 
unconfined  conditions.  Comparison  of  the  calculat- 
ed drawdowns  to  water  levels  measured  in  obser- 
vation wells  during  1973-85  in  response  to  an  aver- 
age pumpage  of  34,200  gal/day  indicates  that  the 
estimated    transmissivity    and    storage-coefficient 
values  adequately  represent  the  aquifer  and  that 
the  calculated  drawdowns  are  reasonable.  (USGS) 
W89-10430 


SIMULATED  EFFECTS  OF  GROUNDWATER 
MANAGEMENT  ALTERNATIVES  FOR  THE 
SALINAS  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
E.  B.  Yates. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $13.00,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4066,  1988.  79p, 
29  fig,  7  tab,  17  ref. 

Descriptors:  'Groundwater  management,  'Model 
studies,  'Groundwater  movement,  'California, 
'Saline  water  intrusion,  Geohydrology,  Mathemat- 
ical models,  Hydrology  budget,   Salinas  Valley. 

A  two-dimensional  mathematical  groundwater 
flow  model  was  developed  to  analyze  the  geohy- 
drology of  the  groundwater  basin  in  Salinas 
Valley.  The  groundwater  model  was  calibrated  for 
steady-state  and  transient  simulations  by  compar- 
ing simulated  with  measured  or  estimated  inflows, 


outflows,  and  water  levels  for  1970-81.  For  the 
steady-state  calibration,  70%  of  the  simulated 
water  levels  were  within  9  ft  of  measured  water 
levels  for  1970-81.  The  simulated  mean  annual 
water  budget  for  the  basin  included  559,500  acre- 
ft/year  each  of  outflow  and  inflow.  Agricultural 
pumpage  constituted  91.5%  of  basin  outflow,  and 
the  major  sources  of  inflow  were  seepage  from  the 
Salinas  River  (38.3%)  and  percolation  of  irrigation 
water  (34.0%).  The  calibrated  model  was  used  to 
evaluate  several  water  resources  management  al- 
ternatives. Projected  pumpage  increase  at  a  rate  of 
1%  page  reduction,  and  surface-water  importation 
were  simulated  for  different  parts  of  the  valley. 
Simulated  seawater  intrusion  rates  were  much 
more  sensitive  to  management  of  areas  near  the 
coast  than  areas  farther  inland.  The  hydrauhcally 
most  efficient  alternatives  reduced  intrusion  by 
about  1  acre-ft/year  for  every  2  acre-ft/year  of 
pumpage  reduction.  (USGS) 
W89-10432 

GROUNDWATER  CONDITIONS  IN  THE 
ANZA-TERWILLIGER  AREA,  WITH  EMPHA- 
SIS ON  THE  CAHUILLA  INDIAN  RESERVA- 
TION,  RIVERSIDE   COUNTY,   CALIFORNIA, 

1973-86, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

L.  R.  Woolfenden,  and  D.  J.  Bright. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $12.50,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4029,  1988.  79p, 
10  fig,  4  tab,  4  ref. 

Descriptors:  'Land  use,  'Groundwater  level, 
'California,  'Groundwater  movement,  'Water 
quality,  'Anza  Valley,  'Cahuilla  Indian  Reserva- 
tion, Anza-Terwilliger  area,  Water  table,  Dis- 
solved solids,  Nitrates,  Monitoring,  Groundwater 
use,  Pumping  depressions. 

Demand  for  groundwater  in  the  96-sq  mi  Anza 
Terwilliger   area  of  California  has   increased   in 
recent  years  because  of  population  growth  and 
agricultural  development.  In  order  to  evaluate  the 
potential  effects  of  continued  growth  and  develop- 
ment on  the  water  resources  of  Cahuilla  Indian 
Reservation,  water  level,  land  use,  and  water  qual- 
ity data  were  collected  and  analyzed.  Water  level 
measurements  indicate  that,  as  in  previous  years, 
groundwater  normally  moves  toward  streams  in 
Anza  and  Terwilliger  Valleys.  However,  during 
the  summer,   when   pumping  is  at  a  maximum, 
groundwater  moves  toward  two  areas  of  ground- 
water withdrawal  in  Anza  Valley.  One  area  where 
groundwater  levels  were  lowered  extends  to  the 
northern  boundary  of  Cahuilla  Indian  Reservation. 
Groundwater    use   during    1986   is    estimated    at 
10,000  acre-ft,  6,000  acre-ft  more  than  in  1973.  The 
water  table,  however,  generally  has  risen  since 
1973  due  to  the  wet  climatic  conditions  that  gener- 
ally have  prevailed  since   1976.   Dissolved-solids 
concentrations  during  1984-86  ranged  from  184  to 
1,320  mg/L.  Water  from  two  wells  on  Cahuilla 
Indian  Reservation  had  dissolved-solids  concentra- 
tions higher  than  the  U.S.  Environmental  Protec- 
tion   Agency    recommended    limit    for    drinking 
water  of  500  mg/L.   No  wells  sampled  on  the 
reservation  contained  water  with  nitrate  concen- 
trations above  the  U.S.  Environmental  Protection 
Agency  recommended  limit  of  10  mg/L.  The  ob- 
servation-well network  was  found  to  be  generally 
adequate,  but  the  addition  of  one  water  level  and 
two  water  quality  observation  wells  would  en- 
hance its  effectiveness.  (USGS) 
W89-10434 

GEOHYDROLOGY  AND  MATHEMATICAL 
SIMULATIONS  OF  THE  PAJARO  VALLEY 
AQUIFER  SYSTEM,  SANTA  CRUZ  AND  MON- 
TEREY COUNTIES,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-10436 


Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89- 10437 

SIMULATION  OF  GROUNDWATER  FLOW  IN 
AQUIFERS  ALONG  THE  SUSQUEHANNA 
RTVER  IN  COLUMBIA  COUNTY,  PENNSYL- 
VANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-10455 

WATER  WITHDRAWALS  AND  CONSUMP- 
TION IN  PENNSYLVANIA,  1984, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6U. 
W89-10469 

SIMULATION  OF  GROUNDWATER  FLOW  IN 
THE  LOWER  SAND  UNIT  OF  THE  POTO- 
MAC-RARITAN-MAGOTHY  AQUIFER 

SYSTEM,  PHILADELPHIA,  PENNSYLVANIA, 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-10470 

TEST  HOLES  FOR  MONITORING  SURFACE- 
WATER/GROUNDWATER  RELATIONS  IN 
THE  COTTONWOOD  CREEK  AREA,  SHASTA 
AND    TEHAMA    COUNTIES,    CALIFORNIA, 

1984-85, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div.  . 
For  primary  bibliographic  entry  see  Field  2F. 
W89-10478 

SIMULATION  OF  GROUNDWATER  FLOW  AT 
ANCHORAGE,  ALASKA,  1955-83, 
Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89- 10480 

WATER  RESOURCES  AND  EFFECTS  OF 
GROUNDWATER  DEVELOPMENT  IN  PASCO 
COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-10493 

HYDROTHERMAL  SYSTEM  IN  CENTRAL 
TWIN  FALLS  COUNTY,  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-10514 

HYDROGEOLOGIC  FRAMEWORK  AND  A  RE- 
CONNAISSANCE OF  GROUNDWATER  QUAL- 
ITY IN  THE  PIEDMONT  PROVINCE  OF 
NORTH  CAROLINA,  WITH  A  DESIGN  FOR 
FUTURE  STUDY, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-10522 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


PRELIMINARY  EVALUATION  OF  THE  HY- 
DROGEOLOGIC SYSTEM  IN  OWENS 
VALLEY,  CALIFORNIA, 


STREAMFLOW  CHANGES  AFTER  CLEAR- 
CUT  LOGGING  OF  A  PINE  BEETLE-INFEST- 
ED WATERSHED  IN  SOUTHERN  BRITISH 
COLUMBIA,  CANADA, 

British  Columbia  Ministry  of  Forests  and  Lands, 
Kamloops.  Research  Section. 
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Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


J.  D.  Cheng. 

Water  Resources  Research  WRERAO,   Vol.   25 

No.  3,  p  449-456,  March  1989.  8  fig,  4  tab,  19  ref. 

Descriptors:  •Streamflow,  'Logging,  •Clear-cut- 
ting, 'Forest  hydrology,  'Forest  watersheds, 
•British  Columbia,  Watersheds,  Catchment  areas, 
Snowmelt,  Flood  peak,  Annual  runoff,  Water 
yield,  Evapotranspiration,  Soil  water. 

The  paired  watershed  technique  was  used  to  assess 
the  streamflow  changes  of  Camp  Creek  in  interior 
British  Columbia  after  clear-cut  logging  occurred 
over  30%  of  its  33.9  sq  km  watershed.  Existing 
hydrometric  data  for  Camp  Creek  and  those  of  an 
adjacent  control,  Greata  Creek,  were  analyzed  for 
both  the  1971-1976  prelogging  and  1978-1983  post- 
logging  periods.  Postlogging  Camp  Creek  stream- 
flow  changes  are  characterized  by  increases  in 
annual  and  monthly  water  yields  and  annual  peak 
flows,  as  well  as  earlier  annual  peak  flow  and  half 
flow  volume  occurrence  dates.  The  direction  and 
magnitude  of  these  postlogging  streamflow  in- 
creases are  clear  and  consistent.  The  results  are  in 
good  agreement  with  the  findings  of  most  previous 
studies  conducted  on  watersheds  that  generally 
have  been  smaller  than  2.5  sq  km.  This  study 
provides  strong  evidence  that  changes  in  stream- 
flow  from  a  large  forested  watershed  can  be  signif- 
icant if  a  sizeable  portion  of  its  drainage  area  is 
clear-cut.  Possible  causes  for  the  streamflow 
changes  include  a  more  efficient  and  speedier  con- 
version of  watershed  snowpack  to  streamflow  as  a 
result  of  higher  snowmelt  rates  over  a  shorter 
period  after  the  removal  of  shade-providing  trees. 
Also,  reduction  in  evapotranspiration  losses  in 
logged  areas  also  resulted  in  reduced  soil  water 
deficits  and  lower  soil  moisture  recharge  require- 
ments. Consequently,  more  water  would  be  avail- 
able for  streamflow.  (Friedmann-PTT) 
W89-09318 


PRELIMINARY  EVALUATIONS  OF  REGION- 
AL GROUNDWATER  QUALITY  IN  RELATION 
TO  LAND  USE, 

Geological  Survey,  Pueblo,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09343 


WOODY  DEBRIS  AND  ITS  CONTRIBUTION 
TO  POOL  FORMATION  IN  A  COASTAL 
STREAM  50  YEARS  AFTER  LOGGING, 

Oregon   State  Univ.,  Corvallis.   Dept.   of  Forest 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09364 


ANALYSIS  OF  STREAMFLOW  GENERATION 
FOLLOWING  DEFORESTATION  IN  SOUTH- 
WEST WESTERN  AUSTRALIA, 

Water  Authority  of  Western  Australia,  Perth.  Sur- 
face Water  Branch. 
J.  K.  Ruprecht,  and  N.  J.  Schofield. 
Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  1-2, 
p   1-17,  January  30,   1989.   11   fig,  2  tab,  21   ref. 

Descriptors:  'Land  use,  *Rainfall-runoff  relation- 
ships, 'Streamflow,  *Deforestation,  *Australia, 
•Interception  loss,  Transpiration,  Groundwater  re- 
charge, Environmental  effects,  Flow  discharge, 
Overland  flow. 

The  clearing  of  native  vegetation  and  establish- 
ment of  agricultural  plants  on  a  small  catchment  in 
southwest  Western  Australia  resulted  in  a  large 
streamflow  increase  (approximately  30%  rainfall/ 
yr).  This  increase  was  brought  about  by  a  decrease 
in  transpiration  and  interception  loss.  Streamflow 
increased  markedly  in  the  first  year  after  clearing 
(approximately  10%  rainfall)  and  continued  to  in- 
crease at  a  slower  rate  for  a  further  five  years, 
when  a  new  streamflow  equilibrium  was  reached. 
Explanations  of  the  time  trend  of  streamflow  in- 
crease were  sought  in  terms  of  streamflow  genera- 
tion mechanisms.  The  initial  increase  in  streamflow 
was  attributed  to  the  impact  of  the  immediate 
decrease  in  interception  loss  (approximately  13% 
of  rainfall).  The  subsequent  linear  increase  in 
streamflow  was  closely  correlated  with  the  expan- 
sion of  the  groundwater  discharge  area,  and  the 


cessation  of  streamflow  increase  was  considered  to 
result  from  the  attainment  of  a  new  groundwater 
recharge-discharge  equilibrium.  Evidence  from 
other  catchments  which  have  undergone  forest 
reduction  show  that  the  permanent  groundwater 
system  is  instrumental  in  controlling  the  stream- 
flow  response  following  forest  reduction.  (Au- 
thor's abstract) 
W89-09488 


MAN'S  RESPONSE  TO  CHANGES  IN  THE 
AUSTRALIAN  COASTAL  ZONE, 

Melbourne  Univ.  (Australia). 

E.  C.  F.  Bird. 

Resource        Management        and        Optimization 

RMOPDH,  Vol.  4,  No.  3-4,  p  215-232,  April  1987. 

4  fig,  30  ref. 

Descriptors:  *Coasts,  *Coastal  zone  management, 
•Geomorphology,  *Beach  erosion,  'Dunes,  'Man- 
grove swamps,  'Lagoons,  'Salt  marshes,  'Austra- 
lia, Groins,  Sea  walls,  Wetland  drainage,  Aborigi- 
nes. 

Aborigines  have  occupied  Australia  for  at  least 
40,000  years,  utilizing  lands  which  became  sub- 
merged as  the  continental  shelf  during  the  sea  level 
rise  which  started  about  18,000  years  ago,  and 
brought  the  sea  to  its  present  level  about  6000 
years  ago.  The  Aborigines  must  have  retreated  as 
this  marine  transgression  proceeded:  kitchen-mid- 
dens younger  than  6000  years  are  concentrated 
along  the  present  coastline.  In  the  era  of  European 
settlement,  starting  in  1788,  coastal  changes  have 
been  largely  man-induced,  and  include  beach  ero- 
sion, dune  mobilization,  drainage  of  wetlands,  and 
increasing  salinity  in  many  coastal  swamps  and 
lagoons.  The  response  to  coastal  erosion  has  in- 
cluded extensive  building  of  sea  walls  and  groins, 
and  in  recent  years  the  artificial  renourishment  of 
depleted  beaches.  Drifting  dunes  have  been  stabi- 
lized, generally  by  the  planting  of  European 
marram  grass,  while  mangrove  and  salt  marsh 
areas  have  been  modified,  notably  by  the  introduc- 
tion of  Spartina  grass,  and  lagoons  have  been 
changed  by  opening,  enlarging,  or  sealing  their 
marine  entrances.  In  recent  years  the  response  to 
coastal  change  has  been  organized  and  coordinated 
in  schemes  of  coastal  management  operated  by  the 
Australian  states.  (Author's  abstract) 
W89-09593 


MAN'S  RESPONSE  TO  CHANGE  IN  THE 
COASTAL  ZONE  OF  PAKISTAN, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Geog- 
raphy. 
R.  E.  Snead. 

Resource  Management  and  Optimization 
RMOPDH,  Vol.  4,  No.  3-4,  p  371-401,  April  1987. 
12  fig,  41  ref. 

Descriptors:  'Tidal  floods,  'Coasts,  'Pakistan, 
•Lagoons,  'Estuaries,  'Dunes,  Deserts,  Cyclones, 
Earthquakes,  Tsunamis. 

The  Pakistan  coastal  zone,  stretching  for  about  990 
km  from  the  Indian  border,  at  the  edge  of  the  Rann 
of  Cutch,  to  the  Iranian  border,  west  of  the  Dasht 
River,  is  a  hostile  desert  region.  Except  for  the 
Karachi  region,  the  population  is  not  only  sparse 
but  entirely  lacking  along  large  sections  of  the 
coastal  fringe,  especially  in  the  Indus  Delta. 
Human  response  to  changes  in  the  shoreline  con- 
sists of  moving  small  fishing  villages  when  lagoons 
and  estuaries  become  too  silt-laden,  when  shifting 
sand  dunes  migrate  over  the  shacks  and  when 
severe  Arabian  Sea  cyclones  cause  tidal  inundation 
of  low-lying  coastal  plains.  An  occasional  earth- 
quake may  be  felt  by  the  inhabitants  of  this  coastal 
zone  but  man  is  directly  affected  only  when  one, 
such  as  the  severe  1945  quake,  causes  uplift  of  the 
coastal  terraces  and  an  accompanying  tsunami. 
Since  the  population  is  so  sparse  man  can  usually 
adjust  to  most  changes  in  the  coastal  zone  without 
any  great  hardship  or  economic  loss.  The  Karachi 
region  is  an  entirely  different  situation.  Being  a 
major  port  it  has  had  to  change  the  harbor  en- 
trance by  filling  in  large  sections  of  the  tidal  man- 
grove swamps  for  berthing  space  and  by  dredging 
the  estuary  entrance  for  large  ships.  Also,  the 
coastal  dunes  in  the  region  have  been  stabilized  for 


residential  and  recreational  development  along  the 
immediate  coast.  (Author's  abstract) 
W89-09594 


INFLUENCE  OF  MAINS  LEAKAGE  AND 
URBAN  DRAINAGE  ON  GROUNDWATER 
LEVELS  BENEATH  CONURBATIONS  IN  THE 

British  Geological  Survey,  Wallingford  (England) 
M.  Price,  and  D.  W.  Reed. 

Proceedings  of  the  Institution  of  Civil  Engineers, 
Part  1,  PCIEAT,  Vol.  86,  p  31-39,  February  1989 
1  fig,  19  ref. 

Descriptors:  'Urban  drainage,  'Water  mains, 
'England,  'Leakage,  'Urban  hydrology, 
'Groundwater  recession,  'Groundwater  recharge, 
•Water  table  rise,  Sandstones,  Aquifers,  Ground- 
water level,  Infiltration,  Urbanization,  Pumping, 
Water  supply. 

The  problem  of  rising  groundwater  levels  in  sand- 
stone aquifers  beneath  conurbations  in  the  UK  is 
considered.  It  is  suggested  that  factors  other  than 
groundwater  abstraction  were  involved  in  the 
original  decline  of  water  levels,  and  that  factors 
other  than  reduced  abstraction  are  involved  in 
their  present  recovery.  The  decline  was  probably 
caused  in  part  by  the  reduction  in  natural  infiltra- 
tion that  occurred  when  large  areas  were  covered 
with  pavement  and  buildings;  this  being  so,  water 
tables  should  never  completely  return  to  their 
original  levels,  even  if  all  pumping  were  to  cease, 
without  some  other  form  of  recharge.  However,  it 
is  shown  that  leakage  from  water  mains  is  more 
than  sufficient  to  account  for  the  currently  ob- 
served rise  in  the  water  table  beneath  Liverpool.  In 
England  and  Wales  as  a  whole,  the  rate  at  which 
water  leaks  from  mains  into  the  ground  is  similar 
to  the  rate  at  which  water  is  pumped  from  the 
ground  into  the  public  supply.  It  is  suggested  that, 
in  many  cases,  before  seeking  geotechnical  solu- 
tions to  the  problems  associated  with  rising  water 
levels,  it  would  be  appropriate  to  consider  what 
effects  could  be  achieved  by  local  programs  to 
reduce  mains  leakage.  (Author's  abstract) 
W89-09637 


MAN  AND  THE  CHANGING  COASTLINE  OF 
DENMARK, 

Aarhus  Univ.  (Denmark). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-09705 


MAN'S  RESPONSE  TO  COASTAL  CHANGES 
IN  FRANCE, 

Universite       de       Bretagne-Occidentale,       Brest 

(France). 

A.  Guilcher,  and  M.  Le  Demezet. 

Resource       Management       and       Optimization 

RMOPDH,  Vol.  5,  No.  1-4,  p  91-126,  April  1987.  9 

fig,  1  tab,  81  ref. 

Descriptors:  '0035131  zone  management,  'Frsnce, 
'Erosion,  'Coasts,  Case  studies,  Regional  plan- 
ning, Littoral  zone,  Legislation,  Administrative 
regulations,  Environmental  policy,  Industrial  de- 
velopment, Geomorphology,  Water  pollution  pre- 
vention, Shore  protection. 

The  main  areas  of  coastal  retreat,  stability  or  prop- 
agation in  France  are  defined  and  general  physical 
features  of  the  coasts  are  briefly  reviewed.  Tradi- 
tional coastal  resource  use  activities  are  described 
and  contrasted  with  more  recent  and  conflicting 
utilizations.  Responses  to  the  problems  that  thus 
include  legal,  operating  and  protecting  options 
(natural  reserves,  protection  against  pollution, 
action  against  shore  erosion).  Further  applied  re- 
search needs  are  examined.  Brief  case  studies  from 
the  Landes  Dunes  of  Gascony,  the  Poitou-Char- 
ente  region,  the  Loire  estuary,  Brittany  outside  this 
estuary,  Languedoc-Roussillon,  and  Provence- 
Cote  d'Azur  are  discussed.  Efforts  have  been  ex- 
erted to  create  legislation;  coastal  reserves  and 
rehabilitation  works  conducted  through  the  Con- 
servatoire du  Littoral  represent  fine  achievements 
that  will  have  to  be  continued;  and  new  regulations 
governing  commercial  navigation  in  the  English 
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Channel  appear  sufficient  to  prevent,  or  at  least 
mitigate,  the  frequency  of  oil  spills.  In  some  re- 
gions, successful  attempts  have  been  made  to 
create  a  regional  understanding  of  coastal  prob- 
lems. In  other  regions,  however,  coordinated  gen- 
eral planning  is  either  lacking  or  has  been  overri- 
den by  special  interests.  Thus,  the  pressures  of 
heavy  industrialization  or  of  massive  tourist  resort 
development  seem  to  have  exceeded  reasonable 
limits,  beyond  which  the  future  of  coastal  and 
estuarine  ecosystems  are  compromised.  The 
French  responses  to  coastal  problems  over  the  next 
few  years  will  be  critically  important,  since  they 
will  basically  decide  the  long-term  future  prospects 
for  the  nation's  coastal  areas.  (Friedmann-PTT) 
W89-09706 


MAN'S  RESPONSE  TO  CHANGE  IN  THE 
COASTAL  ZONE  OF  IRELAND, 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Dept. 

of  Environmental  Studies. 

R.  W.  G.  Carter. 

Resource       Management       and       Optimization 

RMOPDH,  Vol.  5,  No.  1-4,  p  127-164,  April  1987. 

12  fig,  100  ref. 

Descriptors:  'Coastal  zone  management,  *Coasts, 
•Ireland,  'Littoral  zone,  Environmental  policy, 
Urbanization,  Erosion,  Wetlands,  Land  reclama- 
tion, Financing,  History,  Hazards,  Tide  lands, 
Drainage,  Recreation,  Industrial  development, 
Water  quality,  Oil  fields,  Decision  making,  Politi- 
cal aspects,  Economic  aspects. 

Although  much  of  Irish  life  is  inextricably  linked 
to  coastal  affairs,  there  is  a  surprisingly  low  level 
of  interest  in  scientific  understanding  and  manage- 
ment of  coastal  environments.  Response  to  coastal 
problems  is  generally  uncoordinated,  and  it  usually 
only  sanctioned  at  the  last  moment  in  the  face  of 
some  perceived  threat.  Financial  provision  for  the 
implementation  of  well-defined  coastal  policies  is 
virtually  non-existent.  The  history  of  the  country's 
response  to  coastal  changes  is  reviewed.  This  re- 
sponse may  be  divided  into  three  time  periods. 
First,  an  'abandonment'  phase  lasting,  in  most 
places,  until  the  mid-nineteenth  Century.  Dis- 
turbed coastal  environments  were  simply  left  until 
they  recovered.  Coastal  communities  were  aware 
of  hazards,  and  acted  accordingly.  This  phase  may 
be  viewed,  essentially,  as  one  of  balance,  or  harmo- 
ny, with  natural  processes.  Second,  after  about 
1850,  came  an  initial  'adjustment'  phase.  Coastal 
resources  began  to  be  exploited,  manifest  in  tidal 
wetland  reclamation,  draining  of  coastal  lagoons, 
development  of  recreational  resorts  and  expansion 
of  industrial  and  urban  coastal  locations.  The  third 
or  'late  adjustment'  phase,  dating  from  around  the 
1930s  in  some  places,  but  much  later  in  others,  has 
been  marked  by  a  growing  concern  for  Irish  coast- 
al resources  and  the  need  to  address  them  prag- 
matically. The  spotlight  has  illuminated  such  'con- 
cerns' as  estuarine  water  quality,  commercial  ex- 
traction of  beach  sand,  degradation  of  dune  land, 
coastal  rescision  and  exploitation  of  offshore  oil 
and  gas  fields.  Until  now,  these  problems  have  not 
attracted  much  Government  support,  so  that  ex- 
pressions of  concern  have  come  mainly  from  the 
scientific  community  or  informed  individuals. 
Today,  many  decisions  are  taken  mainly  on  politi- 
cal and  economic  grounds.  This  helps  explain  why 
coastal  management  in  Ireland  is  so  poorly  devel- 
oped; Northern  Ireland  has  no  coastal  plan  and  one 
for  the  Republic  of  Ireland  has  not  been  imple- 
mented widely.  Until  a  more  realistic  approach  is 
taken,  it  is  not  possible  to  predict  future  responses 
to  coastal  change.  (Friedmann-PTT) 
W89-09707 
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Descriptors:  *Coastal  zone  management, 
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banization, Industrial  development. 


Alterations  of  the  coastline  due  to  emergence,  lit- 
toral abrasion,  erosion  or  accumulation  are  negligi- 
ble in  Norway.  Minor,  temporary  variations  of 
pocket  beaches  do  not  influence  the  people  in  the 
coastal  zone.  That  75  percent  of  the  population  of 
Norway  inhabits  a  15-km  broad  coastal  zone  has 
not  changed  much  over  time,  but  concentration  in 
towns  and  special  areas  has  occurred.  Decline  in 
fishery  resources,  improved  boats,  gear  and  meth- 
ods, government  subsidies,  environmental  protec- 
tion acts  and  the  management  of  fishing  grounds 
represent  changes  and  adaptations.  Decreased  em- 
ployment in  agriculture  and  fishing  has  been  coun- 
teracted by  increases  first  in  reconstruction  and 
industry,  later  in  trade  and  administration,  and  in 
the  last  two  decades  in  the  oil  industry.  Changes  in 
society  and  economic  activity  have  been  gradual, 
with  many  small  alterations  to  which  society  and 
people  in  the  coastal  zone  have  managed  to  adapt 
with  few  difficulties.  Storm  winds,  surge  and 
waves  have  had  a  greater  effect  on  people  along 
the  coast,  while  morphological  processes  that  have 
altered  the  coastal  geomorphology  have  had  little 
such  effect.  In  the  pre-World  War  II  period,  land 
and  fishery  resources  could  sustain  increased  num- 
bers of  people,  but  postwar  changes  in  fish  re- 
sources induced  many  people  to  leave  the  primary 
sector;  a  correspondingly  gradual  change  and  ad- 
aptation was  the  move  from  small  farms  and  fish- 
ing villages  to  larger  fishing  villages  and  central 
service  towns  on  the  coast.  In  the  early  postwar 
years,  people  adapted  easily  to  the  change  from  the 
primary  sector  to  the  service  and  industry  sector. 
Norwegian  coast  dwellers  have  demonstrated  a 
great  ability  to  readjust  to  new  employment  condi- 
tions in  the  post-war  era.  (Friedmann-PTT) 
W89-09708 
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Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Geography. 
B.  C.  Richardson. 

Resource  Management  and  Optimization 
RMOPDH,  Vol.  5,  No.  1-4,  p  213-236,  April  1987. 
3  fig,  37  ref. 

Descriptors:  *Mud  flats,  'Guyana,  'Coastal  zone 
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aspects. 

Over  90%  of  the  inhabitants  of  Guyana  (British 
Guiana  until  1966)  occupy  a  narrow,  sea-level 
coastal  plain.  The  coastal  zone  itself  is  composed 
of  fine-particle  clays  transported  from  the  mouth 
of  the  Amazon  River  by  an  equatorial  ocean  cur- 
rent. The  coastal  settlement  network  of  Guyana 
was  begun  by  Dutch  planters  who  supervised  the 
first  diking  and  draining  of  the  mudflats  by  African 
slaves.  Individual  plantation  land  units-elongated 
parallelograms  with  settlements  at  the  ocean  end- 
were  joined  together  by  a  road  early  in  the  19th 
century  into  a  settlement  network  that  has  since 
exerted  a  kind  of  'spatial  tyranny'  over  subsequent 
coastal  inhabitants.  Former  resident  plantation 
workforces-black  freedmen  after  slavery  and  then 
indentured  laborers  from  India-have  settled  Guya- 
nese coastal  towns  and  villages  on  lands  that  were 
either  former  estates  or  strongly  influenced  by  the 
existing  settlement  system.  Communal  sea-defense, 
irrigation  efforts,  or  drainage  canal  maintenance 
never  have  been  particularly  successful  within  in- 
dividual village  units.  Access  from  coastal  village 
settlements  to  muddy  backlands  always  is  a  prob- 
lem. Many  villagers  have  adapted  to  local  ecologi- 
cal uncertainties  by  seeking  livelihood  alternatives 
in  neighboring  communities  and  estates,  thereby 
reinforcing  the  importance  of  the  coastal  highway. 
Recent  rice  development  programs  have  been  in- 
hibited in  part  by  the  existing  settlement  network, 
thereby  exacerbating  Guyana's  economic  prob- 
lems. (Author's  abstract) 
W89-09709 
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Descriptors:  'Gulf  of  Mexico,  'Coastal  zone  man- 
agement, 'Coasts,  'Sea  walls,  'Erosion,  'Land 
reclamation,  Subsidence,  Saline  water  intrusion, 
Littoral  zone,  Hurricanes,  Wetlands,  Channeling, 
History,  Water  policy,  Water  pollution. 

The  multitude  of  man-made  problems  that  the 
coastline  of  the  northern  Gulf  of  Mexico  is  facing 
are  reviewed.  Most  are  related  to  the  area's  ex- 
panding population  and  its  resources.  Seawalls, 
reclamation  activities,  subsidence,  saltwater  intru- 
sion and  channelization/canalization  can  be  used  as 
case  studies.  Galveston  Island,  Texas,  is  presented 
as  a  single  case  study.  Man-induced  changes 
brought  to  the  island  as  a  result  of  the  devastating 
1900  hurricane  included  construction  of  a  5.18  m- 
high  seawall  and  raising  the  island's  grade  by  more 
than  2  m.  Hurricane  damage  in  Mississippi  resulted 
in  construction  of  one  of  the  world's  longest  sea- 
walls. Louisiana's  alluvial  wetlands,  the  largest  and 
most  productive  in  the  United  States,  are  currently 
being  threatened.  The  channelization  of  the  Missis- 
sippi River  and  the  canals  excavated  to  extract  the 
region's  enormous  hydrocarbon  resources  are  re- 
sponsible for  an  annual  loss  of  103.6  sq  km  of 
coastal  real  estate.  In  addition,  New  Orleans  must 
fight  tow  battles:  flooding  and  urban  subsidence. 
The  Florida  section  of  the  Gulf  of  Mexico  is 
plagued  by  red  tides,  mangrove  destruction,  salt- 
water intrusion  and  numerous  other  problems.  At- 
tempts at  coastal  management  have  been  started 
and  a  state-wide  policy  exists;  however,  they 
simply  represent  compromises  with  powerful  real 
estate  and  tourist  interests;  enforcement  seems  ir- 
regular. The  continuous  discharge  of  ecologically 
toxic  substances,  from  both  point  and  nonpoint 
sources,  has  affected  these  areas  in  ways  yet  to  be 
determined.  Also,  the  regional  problem  of  water- 
course containment  and  diversion  has  greatly  di- 
minished the  sediment  being  injected  into  the  near- 
shore  energy  gradient,  thereby  creating  a  deficit 
sediment  budget  resulting  in  a  general  erosional 
shoreline  retreat  state  for  the  vast  majority  of  the 
Gulf  of  Mexico  coastline.  Whether  the  issue  is  land 
loss,  subsidence,  reclamation,  or  saltwater  intru- 
sion, man  has  had  to  respond.  (Author's  abstract) 
W89-09710 


PACIFIC  COASTAL  ZONE  OF  THE  UNITED 
STATES, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geography. 
E.  A.  Keen. 

Resource  Management  and  Optimization 
RMOPDH,  Vol.  5,  No.  1-4,  p  299-331,  April  1987. 
3  fig,  61  ref. 

Descriptors:  'Coastal  zone  management,  'Coasts, 
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The  physical  characteristics  and  major  problem 
resources  of  the  coastal  zone  of  the  three  contigu- 
ous Pacific  coast  states,  Washington,  Oregon,  and 
California,  are  reviewed.  The  coastal  zone  as  treat- 
ed includes  the  200  mile  extended  economic  zone. 
Human  responses  to  these  coastal  resource  prob- 
lems are  also  reviewed.  With  minor  exceptions, 
traditional  institutional  arrangements  for  managing 
of  the  resources  of  the  zone  became  grossly  inad- 
equate by  the  1960s.  Changes  in  the  legislative 
component  of  institutional  arrangements  for  coast- 
al fringe  resources  have  centered  at  the  state  level, 
although  Federal  and  local  governments  have 
played  important  roles.  The  new  arrangements  for 
coastal  fringe  resources  have  shown  considerable 
success.  Markedly  different  management  frame- 
works have  evolved  or  are  in  the  process  of  evolu- 
tion. Evolution  of  new  frameworks  for  the  terres- 
trial portion  of  the  zone  is  well  advanced;  frame- 
works for  marine  fishery  resources  are  still  in  a 
rudimentary  state.  Given  the  nature  of  this  coastal 
zone,  the  recency  and  rapidity  of  development  of 
pressure  on  its  resources,  the  response  of  a  dynam- 
ic and  concerned  population  to  these  pressures,  the 
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zone  warrants  close  attention  by  those  interested  in 
development  of  institutional  frameworks  for  man- 
agement of  coastal  zone  resources.  (Friedmann- 
PTT) 
W89-09711 
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The  Canadian  coastal  zone  varies  widely  in  its 
physical  characteristics  and  human  uses.  For  pur- 
poses of  review  of  its  changes  as  a  resource,  it  is 
broken  into  four  regions:  Pacific,  Atlantic,  Arctic, 
and  Great  Lakes.  Pressures  are  generally  increas- 
ing on  all  these  coastal  areas,  but  the  nature  and 
extent  of  these  pressures  different.  Urban,  industri- 
al, recreational,  and  transportation  demands  are 
responsible  for  many  coastal  zone  conflicts  in  the 
lower  Great  Lakes.  Coastal  zone  problems  are 
spreading  to  Lakes  Huron  and  Superior.  On  the 
Pacific  coast,  urban-industrial  pressures  are  mainly 
concentrated  on  the  southern  part  of  the  coast  but 
farther  north,  new  large-scale  resource-based  in- 
dustries are  producing  conflicts  with  traditional 
coastal  uses.  In  eastern  Canada,  offshore  hydrocar- 
bon exploration  and  other  energy  developments, 
changes  in  the  fishing  industry,  increasing  demand 
for  recreational  space,  water  pollution,  and  physi- 
cal changes  in  the  coastline  are  creating  most  pres- 
sures for  coastal  zone  management.  The  Arctic, 
even  in  its  more  northern  areas,  is  beginning  to  feel 
pressures  on  the  coastal  zone  as  hydrocarbon  and 
mineral  activities  spread  to  this  region.  Although 
all  major  developments  in  the  coastal  zone  are 
subject  to  environmental  impact  assessments  by 
Environment  Canada,  the  response  to  coastal  prob- 
lems has  varied  from  provincial  government  to 
another.  Although  it  appeared  that  the  Federal 
government  might  develop  an  overall  coastal  zone 
management  policy  at  the  beginning  of  the 
1980s,no  formal  declared  policy  for  the  manage- 
ment of  coastal  areas  has  emerged.  A  piecemeal 
reaction  to  local  problems  has  taken  priority  over 
longer-term  strategic  planning  for  coastal  areas. 
(Friedmann-PTT) 
W89-09712 


COMPARISON  OF  FIVE  NORTHERN  VIRGIN- 
IA WATERSHEDS  IN  CONTRASTING  LAND 
USE  PATTERNS, 

East   Carolina   Univ.,   Greenville,   NC.   Dept.   of 

Political  Science. 
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Journal  of  Environmental  Systems  JEVSBH,  Vol. 

18,  No.  2,  p  133-151,  1988-89.  8  tab,  41  ref. 

Descriptors:  'Land  use,  'Urban  watersheds,  'Vir- 
ginia, 'Macroinvertebrates,  'Urbanization,  'Water 
pollution  sources,  Biological  diversity,  Water  pol- 
lution effects,  Benthic  fauna. 

A  study  of  benthic  macroinvertebrate  community 
composition  was  conducted  at  five  sites  in  North- 
em  Virginia  with  contrasting  land  use  patterns  to 
determine  the  relative  impact  of  the  degree  of 
urbanization  on  the  biological  condition  of  those 
watersheds.  The  biological  diversity  and  produc- 
tivity of  the  receiving  streams  was  assessed 
through  the  collection  and  subsequent  analysis  of 
benthic  invertebrates  and  periphyton,  in  accord- 
ance with  scientifically  established  procedures. 
Various  physical  and  chemical  parameters  were 
also  addressed  in  order  to  establish  their  relation- 
ship to  the  biological  diversity  and  productivity  of 
the  streams.  These  parameters  were:  (1)  water 
flow,  (2)  pH,  (3)  alkalinity,  (4)  chlorophyll  level, 
and  (5)  suspended  solids.  The  biological  diversity 
of  the  benthic  organisms  and  periphyton  was  found 


to  be  greater  in  those  watersheds  with  a  lower 
degree  of  urbanization.  There  were  twenty  or 
more  taxa  in  the  least  developed  areas  and  as  few 
as  eight  in  the  most  developed  areas.  The  more 
urbanized  area  streams  also  had  substantially  great- 
er percentage  of  pollution-tolerant  algal  species 
and  the  chlorophyll-a  values  were  greater  as  well. 
Futhermore,  the  quantity  of  suspended  solids  in- 
creased along  with  the  degree  of  urbanization  (in 
accordance  with  similar  studies  of  this  phenome- 
non), displaying  increased  erosion  associated  with 
reduced  ground  cover,  especially  during  storm 
events.  (Author's  abstract) 
W89-09856 


INFLUENCE  OF  SILVICULTURAL  PRAC- 
TICES ON  THE  HYDROLOGY  OF  PINE 
FLATWOODS  IN  FLORIDA, 

Florida  Univ.,  Gainesville.  School  of  Forest  Re- 
sources and  Conservation. 
H.  Riekerk. 

Water  Resources  Research  WRERAO,  Vol.  25, 
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Descriptors:  'Forest  hydrology,  'Land  use, 
'Water  table  fluctuations,  'Forest  management, 
'Watershed  management,  'Trees,  'Runoff, 
Drought,  Hydrologic  balance,  Seepage,  Evapo- 
transpiration,  Pine  trees,  Florida,  Drought,  Storm 
runoff,  Infiltration,  Storage,  Water  storage,  Forest 
soils,  Drought,  Floods,  Water  level. 

Slash  pine  (pinus  elliotti  Engelm.)  flatwoods  in 
diked  watersheds  were  harvested  and  regenerated 
with  high  and  low  levels  of  disturbance.  Harvest 
began  in  November  1978,  and  monitoring  of  its 
effects  on  water  table  and  runoff  continued 
through  1985.  One  watershed  was  subjected  to 
high  disturbance  (machine  harvesting,  slash  burn- 
ing, windrowing,  bedding,  and  machine  planting). 
A  second  watershed  was  subjected  to  low  level 
disturbance  (manual  harvesting,  slash  chopping, 
bedding,  and  machine  planting).  An  undisturbed 
watershed  served  as  control.  Water  table  levels 
were  higher  after  harvest  because  of  reduced  eva- 
potranspiration.  The  differences  in  water  table 
levels  due  to  treatment  were  more  pronounced  at 
deeper  soil  depths,  probably  because  of  lower  spe- 
cific yield  of  the  soil  matrix  with  depth.  Daily 
runoff  during  the  first  year  increased  somewhat  in 
proportion  to  the  area  clear-cut  in  each  watershed. 
However,  only  the  15-cm  first-year  runoff  increase 
from  the  high-disturbance  watershed  was  signifi- 
cant at  1 50%  of  predicted  runoff.  This  dropped  to 
65%  of  predicted  runoff  6  years  later,  suggesting  a 
return  to  normal  about  11  years  after  treatment. 
An  unexpectedly  early  decrease  in  runoff  from  the 
low-disturbance  watershed  was  apparent  by  the 
last  year,  indicative  of  anomalous  watershed  be- 
havior. This  was  attributed  to  greater  seepage 
through  perimeter  dikes.  A  severe  drought  (1981) 
which  occurred  during  the  study  caused  a  very 
slow  recovery  of  the  hydrologic  regime;  a  full  year 
of  normal  rainfall  was  required  to  restore  runoff 
patterns.  High-disturbance  site  preparation  resulted 
in  many  windrows  oriented  toward  the  drainages, 
less  resistance  to  surface  runoff,  and  some  compac- 
tion of  normally  wet  soils.  The  net  effect  was  less 
infiltration  and  more  storm  flow.  First-year  storm 
flow  was  increased  on  the  high-disturbance  water- 
shed, but  flooding  by  large  storms  often  over- 
whelmed this  effect.  Pine  evapotranspiration  esti- 
mates were  used  in  the  annual  water  balances  to 
calculate  seepage.  A  seepage  value  of  3  cm/yr  or 
2%  of  annual  rainfall,  showed  good  agreement 
with  previously  published  information  for  pine 
flatwoods.  (Author's  abstract) 
W89-09895 


MODELING  WETLAND  LOSS  IN  COASTAL 
LOUISIANA:  GEOLOGY,  GEOGRAPHY,  AND 
HUMAN  MODIFICATIONS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 
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SOME  IMPACTS  OF  HUMAN  ACTTVTnES  ON 
TROUT,  SALMO  TRUTTA,  POPULATIONS, 
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Descriptors:  'Trout,  'Life  cycles,  'Growth  stages, 
•Water  resources  development,  'Environmental 
effects,  Spawning,  Oxygen,  Water  temperature, 
Reproduction,  Survival,  Fish,  Forestry,  Sport  fish- 
ing, Water  pollution  effects. 

The  life  cycle  of  salmonid  fishes  is  summarized  and 
the  performance  and  life  stages  of  the  trout  (Salmo 
trutta  L.)  are  reviewed.  The  literature  gives  pre- 
dictive relationships  between  water  temperature 
and  rate  of  embryonic  development,  food  require- 
ments, and  growth  rate.  Water  temperature,  intra- 
gravel oxygen  supply  rate,  water  pH,  the  occur- 
rence of  mechanical  shock,  disturbance  of  spawn- 
ing gravels,  sedimentation,  and  water  chemistry  all 
can  influence  the  survival  of  the  intragravel  stages. 
The  survival  and/or  well-being  of  the  free-swim- 
ming stages  and  the  success  of  spawning  are  influ- 
enced by  such  factors  as  dissolved  oxygen  concen- 
tration, pH,  water  depth,  water  velocity,  and  water 
chemistry.  Human  activities  such  as  impoundment, 
river  transfer,  drainage  works,  land  improvement, 
afforestation,  and  deforestation  can  all  influence 
trout  populations  via  changes  in  flow  regime  (and 
related  effects  such  as  sedimentation),  temperature 
regime,  and  water  chemistry.  Man  also  influences 
trout  populations  directly  by  cropping  for  food 
and/or  sport  and  by  artificial  stocking.  Examples 
of  practical  application  of  present  knowledge  of 
the  trout  include  using  temperature  regimes  to 
predict  changes  in  growth  and  maintenance  ration 
requirements;  from  these  data  the  time  course  of 
alevin  starvation  due  to  increased  water  tempera- 
ture (from  river  impoundment)  can  be  determined. 
Among  future  research  needs  in  this  area  are:  (1) 
better  knowledge  of  the  quantitative  relationships 
between  human  activities  and  flow  regime  and  of 
the  physical  activities  that  relate  flow  regime  quan- 
titatively to  movements  of  bed  material,  to  sedi- 
ment transport,  and  deposition,  and  to  the  infilling 
of  gravels  by  sedimentation;  (2)  better  knowledge 
of  the  effects  upon  water  temperature  of  various 
human  activities,  particularly  afforestation  and  de- 
forestation; (3)  better  information  on  the  detailed 
structure  of  redds  and  about  the  interrelationships 
of  intragravel  flow,  oxygen  concentration,  and  egg 
survival;  and  (4)  more  information  on  the  re- 
sponses of  free-swimming  trout  to  low  pH,  alumi- 
num ions,  heavy  metals,  and  various  dissolved 
oxygen  values.  (See  also  W89-10024)  (Rochester- 
PTT) 
W89-10023 


CHANGES  IN  WATER  QUALITY  AND  CLI- 
MATE AFTER  FOREST  HARVEST  IN  CEN- 
TRAL WASHINGTON  STATE, 

Forest  Service,  Portland,  OR.  Pacific  Northwest 
Research  Station. 

W.  B.  Fowler,  T.  D.  Anderson,  and  J.  D.  Helvey. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242987. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Research  Paper  PNW-RP-388,  January  1988.  12p, 
8  fig,  4  tab,  1 1  ref. 

Descriptors:  'Environmental  effects,  'Water  qual- 
ity, 'Forestry,  'Logging,  'Washington,  'Forest 
watersheds,  Nitrates,  Magnesium,  Sodium,  Potassi- 
um, Nitrogen,  Chemical  analysis,  Mathematical 
studies,  Regression  analysis. 

Chemical  output  of  nitrate,  calcium,  magnesium, 
sodium,  potassium,  and  organic  nitrogen  were  de- 
termined on  a  grams/hectares/day  basis  for  five 
treatment  watersheds  and  a  control  watershed. 
Water  samples  were  collected  from  April  to  Octo- 
ber during  3  pretreatment  and  3  post-treatment 
years  (1978  to  1983).  Except  for  increased  calcium 
and  sodium  in  several  streams,  regression  equations 
comparing  treatment  with  control  showed  no  sig- 
nificant difference  for  pretreatment  and  post-treat- 
ment output.  Output  generally  declined  in  the  post- 
treatment  years.  Cyclic  changes  in  output  from 
these  and  other  streams  in  the  eastern  Cascade 
Range  in  Washington  appeared  to  occur  regardless 
of  treatment  and  were  probably  related  to  precipi- 


84 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


tation.  Mean  maximum  air  temperature  increased 
during  the  post-treatment  period  in  all  the  small 
watersheds,  but  stream  temperatures  were  relative- 
ly unaffected.  (Author's  abstract) 
W89-10200 


ENVIRONMENTAL  IMPACTS:  COMPUTER 
ANALYSIS  (JAN  70-SEP  88).  CITATIONS 
FROM  THE  NTIS  BIBLIOGRAPHIC  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10252 


STORM    WATER    MANAGEMENT    MODEL, 
VERSION  4.  PART  A:  USER'S  MANUAL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10257 


FATE  OF  AN  ARTIFICIAL  POND  RECEIVING 
DRAINAGE  FROM  A  RECLAIMED  COAL 
REFUSE  AND  SLURRY  AREA, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

W.  S.  Vinikour,  K.  E.  LaGory,  and  E.  D. 
Pentecost. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-010061. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-880413--1,  (1988).  16p,  1  fig,  1 
tab,  13  ref.  DOE  Contract  W-31-109-Eng-38. 

Descriptors:  *Coal  mines,  *Mine  wastes,  ♦Artifi- 
cial ponds,  *Land  reclamation,  Benthic  environ- 
ment, Ponds,  Macroinvertebrates,  Midges,  Hydro- 
gen ion  concentration,  Phytoplankton. 

An  artificial  pond  was  created  as  part  of  a  reclama- 
tion effort  at  an  abandoned  deep  coal  mine  site 
near  Staunton,  Illinois.  The  pond  was  designed  to 
help  contain  and  control  runoff  from  the  site  and 
to  provide  wildlife  habitat  and  recreational  oppor- 
tunities. The  benthic  macroinvertebrate  communi- 
ty was  analyzed  as  part  of  the  program  to  evaluate 
site  reclamation  success.  Macroinvertebrates  were 
collected  from  the  pond  created  as  part  of  the 
reclamation  activities,  a  small  farm  pond  that  was 
not  linked  hydrologically  to  the  mine  drainage  and 
that  served  as  a  control.  Reclamation  activities 
began  in  1976  and  samples  were  collected  from  the 
ponds  in  1977,  1978,  1987.  Results  from  1977  and 
1978  indicated  that  the  newly  created  pond  was 
developing  into  a  productive  ecosystem.  During 
those  years,  the  dominant  benthic  invertebrates 
were  dipterans,  especially  chironomids.  By  1987 
the  pH  of  the  new  pond  had  declined  to  below  2.5 
and  no  benthic  invertebrates  were  collected  in 
samples  taken  from  the  new  pond  or  the  retention 
pond.  Phytoplankton  was  found  in  the  new  pond, 
but  species  richness  and  abundance  were  severely 
limited.  It  is  evident  that  efforts  to  create  viable 
aquatic  habitats  in  slurry  areas  of  abandoned  coal 
mine  sites  may  be  subject  to  failure  unless  routine 
remedial  actions,  such  as  neutralization,  are  con- 
ducted on  a  regular  basis.  (Author's  abstract) 
W89- 10277 


UNDERGROUND  COAL  GASIFICATION  PAR- 
TIAL SEAM  CRIP  TEST,  THURSTON  AND 
LEWIS  COUNTIES,  WASHINGTON. 

Department   of  Energy,   Laramie,   WY.   Laramie 

Energy  Technology  Center. 

For  primary  bibliographic   entry  see   Field   5G 

W89-10283 


STORM    WATER    MANAGEMENT    MODEL, 
VERSION  4.  PART  A:  USER'S  MANUAL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 
W89- 10303 


RECONNAISSANCE  APPRAISALS  OF  AN- 
THROPOGENIC EFFECTS  ON  REGIONAL 
GROUND-WATER  QUALITY, 


Geological  Survey,  Pueblo,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10356 


WATER  RESOURCES  APPRAISAL  OF  THE 
MOUNT  SHASTA  AREA  IN  NORTHERN  CALI- 
FORNIA, 1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89- 10435 


TECHNIQUES  FOR  ESTIMATION  OF 
STORM-RUNOFF  LOADS,  VOLUMES,  AND 
SELECTED  CONSTITUENT  CONCENTRA- 
TIONS IN  URBAN  WATERSHEDS  IN  THE 
UNTTED  STATES, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

N.  E.  Driver,  and  G.  D.  Tasker. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $13.25;  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-191,  1989.  80p,  6 
fig,  12  tab,  45  ref. 

Descriptors:  "Urban  runoff,  "Model  studies,  "Sta- 
tistical models,  "Storm  runoff,  "Regression  models, 
"Least  squares  method,  "Urban  hydrology,  Gener- 
alized least  squares,  Mathematical  models. 

Urban  planners  and  managers  need  information  on 
the  quantity  of  precipitation  and  the  quality  and 
quantity  of  runoff  in  their  cities  and  towns  if  they 
are  to  adequately  plan  for  the  effects  of  storm 
runoff  from  urban  areas.  As  a  result  of  this  need, 
four  sets  of  linear  regression  models  were  devel- 
oped for  estimating  storm-runoff  constituent  loads, 
storm-runoff  volumes,  storm-runoff  mean  concen- 
trations of  constituents,  and  mean  seasonal  or  mean 
annual  constituent  loads  from  physical,  land  use 
and  climatic  characteristics  of  urban  watersheds  in 
the  United  States.  Three  statistically  different  re- 
gions that  were  identified  on  the  basis  of  mean 
annual  rainfall  were  used  to  improve  linear  regres- 
sion models  where  adequate  data  were  available. 
Multiple  regression  analyses,  including  ordinary 
least  squares  and  generalized  least  squares,  were 
used  to  determine  the  optimum  linear  regression 
models.  The  most  significant  explanatory  variables 
in  all  linear  regression  models  were  total  storm 
rainfall  and  total  contributing  drainage  area.  Im- 
pervious area,  land-use,  and  mean  annual  climatic 
characteristics  also  were  significant  explanatory 
variables  in  some  linear  regression  models.  Models 
for  estimating  loads  of  dissolved  solids,  total  nitro- 
gen, and  total  ammonia  plus  organic  nitrogen  as 
nitrogen  generally  were  the  most  accurate,  where- 
as models  for  suspended  solids  were  the  least  accu- 
rate. The  most  accurate  models  were  those  for 
application  in  the  more  arid  Western  United  States, 
and  the  least  accurate  were  those  for  areas  that  had 
large  mean  annual  rainfall.  (USGS) 
W89-10439 


AREAL  VARIATION  IN  RECHARGE  TO  AND 
DISCHARGE  FROM  THE  FLORIDAN  AQUI- 
FER SYSTEM  IN  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-10453 


EFFECTS  OF  URBANIZATION  ON  STORM- 
RUNOFF  VOLUME  AND  PEAK  DISCHARGE 
OF  VALLEY  CREEK,  EASTERN  CHESTER 
COUNTY,  PENNSYLVANIA, 

Geological    Survey,    Malvern,    PA.    Water    Re- 
sources Div. 
R.  A.  Sloto. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4196, 
1988.  32p,  18  fig,  13  tab,  11  ref. 

Descriptors:  "Urban  hydrology,  "Model  studies, 
"Pennsylvania,  "Urbanization,  "Storm  runoff, 
Land  use,  Computer  models,  Routing,  Simulation, 
Mathematical  models,  Valley  Creek  basin. 


Peak  discharge  and  runoff  volume  were  simulated 
for  21  storms,  producing  peak  discharge  from  301 
to  900  cu  ft/sec  in  the  Valley  Creek  basin,  using 
the  U.S.  Geological  Survey  distributed  routing 
rainfall-runoff  model.  Rainfall  was  measured  at 
three  recording  rain  gages  in  the  basin.  Simulated 
runoff  volumes  and  peak  discharges  were  com- 
pared with  runoff  volumes  and  peak  discharges 
observed  at  stream  flow-gaging  station  Valley 
Creek  at  the  Pennsylvania  Turnpike  bridge  near 
Valley  Forge  for  20.8  sq  mi  of  the  basin.  Stream- 
flow  was  routed  from  the  gaging  station  to  the 
Schuylkill  River  using  a  second  model  for  the  2.6- 
sq  mi  basin  area  below  the  gaging  station.  The 
average  error  for  runoff  volume  was  29%.  The 
average  error  for  peak  discharge  was  19%  for  the 
11  calibration  storms  and  32%  for  the  10  verificia- 
tion  storms.  Simulation  were  made  to  determine 
the  effect  on  runoff  volume  and  peak  discharge  of 
increasing  impervious  area  in  Chester  Valley  from 
9%  to  15,  20,  and  25%.  For  25%  impervious  area, 
runoff  volume  would  increase  an  average  of  52%, 
and  peak  discharge  would  increase  an  average  of 
55%  for  Valley  Creek  at  the  Pennsylvania  Turn- 
pike bridge.  At  the  confluence  of  Valley  Creek 
with  the  Schuylkill  River,  runoff  volume  would 
increase  an  average  of  46%,  and  peak  discharge 
would  increase  an  average  of  50%.  (USGS) 
W89- 10457 


ESTIMATION  OF  FLOOD-FREQUENCY 
CHARACTERISTICS  AND  THE  EFFECTS  OF 
URBANIZATION  FOR  STREAMS  IN  THE 
PHILADELPHIA,  PENNSYLVANIA  AREA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

J.  F.  Bailey,  W.  O.  Thomas,  K.  L.  Wetzel,  and  T. 
J.  Ross. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4194, 
March  1989.  71p,  4  fig,  6  tab,  7  append,  11  ref. 

Descriptors:  "Flood  frequency,  "Urban  water- 
sheds, "Urban  hydrology,  "Rainfall-runoff  rela- 
tionships, "Philadelphia,  "Pennsylvania,  Small  wa- 
tersheds, Flood  peaks,  Surface  runoff,  Regression 
analysis,  Imperviousness,  Sewered  streets,  Sewer 
systems,  Urbanization. 

Data  collected  at  21  streamflow  gaging  stations 
were  used  in  a  multiple-regression  analysis  to  de- 
velop equations  for  computation  of  peak-flow 
characteristics  in  Philadelphia,  Pennsylvania.  The 
flood  equations  were  determined  by  relating  flood- 
frequency  characteristics  computed  using  observed 
flow  data  from  13  stations  and  synthetically  de- 
rived flow  data  from  8  stations  to  measurable  basin 
characteristics.  Significant  characteristics  in  the 
equations  are  drainage  area  and  impervious  cover. 
Standard  errors  of  estimate  for  the  regression  equa- 
tions ranged  from  38  to  43%.  The  equations  can  be 
used  to  determine  peak-flow  characteristics  and  to 
estimate  the  effect  of  urbanization  on  small  streams 
with  drainage  areas  from  1.1  to  64  sq  mi.  The 
analyses  indicate  that  increasing  impervious  area 
can  significant  increase  peak  flows.  Examples  are 
given  for  computing  flood  frequency  for  a  site  on 
an  ungaged  stream  and  for  an  ungaged  site  on  a 
gaged  stream.  (USGS) 
W89-10468 


POTENTIAL  EFFECTS  OF  SURFACE  COAL 
MINING  ON  THE  HYDROLOGY  OF  THE 
UPPER  OTTER  CREEK-PASTURE  CREEK 
AREA,  MOORHEAD  COAL  FIELD,  SOUTH- 
EASTERN MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

N.  E.  McClymonds,  and  J.  A.  Moreland. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    88-4187, 
87p,  4  fig,  2  pi,  5  tab,  36  ref. 

Descriptors:  "Coal  mine  effects,  "Groundwater 
level,  "Hydrology,  "Coal  mines,  "Montana, 
"Moorhead  Coal  Field,  Coal  mining,  Geohydro- 
logy,  Water  pollution  sources,  Reclamation. 
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The  combined  upper  Otter  Creek-Pasture  Creek 
area,  south  of  Ashland,  Montana,  contains  large 
reserves  of  Federal  coal  for  potential  lease  sale.  A 
hydrologic  study  was  conducted  in  the  area  to 
describe  existing  hydrologic  systems  and  general- 
ized groundwater  quality,  to  assess  potential  effects 
of  surface  mining  on  local  water  resources,  and  to 
evaluate  the  potential  for  reclamation  of  those 
water  resources.  Principal  aquifers  are  coal  beds 
and  sandstone  in  the  upper  Tongue  River  Member 
of  the  Fort  Union  Formation  (Paleocene  age),  and 
sand  and  gravel  in  alluvium  (Pleistocene  and  Holo- 
cene  age).  Hydraulic  conductivity  determined 
from  aquifer  tests  was  about  0.004  to  16  ft/d  for 
coal  or  sandstone  aquifers  and  1  to  290  ft/d  for 
alluvial  aquifers.  Dissolved-solids  concentrations  in 
water  from  bedrock  ranged  from  1,160  to  4,390 
mg/L.  In  alluvium,  the  concentrations  were  1,770 
to  12,600  mg/L.  Surface  water  is  available  from 
interrupted  flow  along  downstream  reaches  of 
Otter  and  Pasture  Creeks,  from  stock  ponds,  and 
from  springs.  Most  stock  ponds  are  dry  by  mid- 
summer. Mining  of  coal  in  the  Anderson,  Dietz, 
and  Canyon  beds  would  lower  the  potentiometric 
surface  within  coal  and  sandstone  aquifers.  Alluvi- 
um along  Otter  Creek,  its  main  tributaries,  and 
Pasture  Creek  would  be  removed  at  the  mines. 
Planned  structuring  of  the  spoils  and  reconstruc- 
tion of  alluvial  aquifers  could  minimize  down- 
stream changes  in  water  quality.  Although  mining 
would  alter  the  existing  hydrologic  systems  and 
destroy  several  shallow  wells  and  stock  ponds, 
alternative  water  supplies  are  available.  (USGS) 
W89- 10502 


EFFECTS  OF  CHANNEL  RELOCATION  AND 
PROPOSED  BRIDGE  CONSTRUCTION  OF 
FLOODFLOWS  OF  THE  CATAWBA  RIVER 
NEAR  MARION,  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89- 10523 


4D.  Watershed  Protection 


INFLUENCE  OF  HYDROLOGICAL  FLUCTUA- 
TIONS ON  THE  GROWTH  AND  NUTRIENT 
DYNAMICS  OF  PHALARIS  ARUNDINACEA  L. 
IN  A  RIPARIAN  ENVIRONMENT, 

Centre    National    de    la    Recherche    Scientifique, 
Toulouse   (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  21. 
W89-09585 


PHOSPHORUS  DYNAMICS  IN  WATER- 
SHEDS: ROLE  OF  TRAPPING  PROCESSES  IN 
SEDIMENTS  (DYNAMIQUE  DU  PHOSPHORE 
DANS  LES  BASSINS  VERSANTS:  IMPOR- 
TANCE DES  PHENOMENES  DE  RETENTION 
DANS  LES  SEDIMENTS), 

Institut  National  de  la  Recherche  Agronomique, 
Thonon-les-Bains  (France).  Inst,  de  Limonologie. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09823 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


SULFUR  AND  NUTRIENT  ANALYSIS  IN 
SEDIMENTS  AND  SEDIMENT  INTERSTITIAL 
WATER, 

Technische  Univ.   Berlin  (Germany,  F.R.).   Inst. 

fuer  Oekologie. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-09273 


SEMI-AUTOMATED  COLORIMETRIC 

METHOD   FOR   THE   DETERMINATION   OF 
MONOMERIC  ALUMINUM  SPECIES  IN  NAT- 


URAL WATERS  BY  FLOW  INJECTION  ANAL- 
YSIS, 

Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 
Vegas,  NV. 

J.  M.  Henshaw,  T.  E.  Lewis,  and  E.  M.  Heithmar. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.   34,  No.  2,  p   119-135, 
1988.  2  fig,  9  tab,  16  ref.  EPA  contract  68-03-3249. 

Descriptors:  *Chemical  analysis,  'Acid  rain  ef- 
fects, 'Measuring  instruments,  'Water  analysis, 
•Colorimetry,  'Aluminum,  'Pollutant  identifica- 
tion, Pyrocathecol  violet  method,  Flow  injection, 
Natural  waters,  Automation,  Separation,  Tech- 
niques, Detection  units,  Performance  evaluation, 
Precision,  Toxicity. 

The  toxicity  of  aqueous  alumnum  has  become  an 
important  field  of  research  in  the  past  decade.  A 
pyrocathecol  violet  (PCV)  method  used  by  the 
National  Surface  Water  Survey,  employing  a  two- 
channel  flow  injection  analysis  (FIA)  system  to 
fractionate  and  quantify  monomelic  aluminum  spe- 
cies, is  described.  The  method  is  based  upon  the 
colorimetric  reaction  of  monomelic  aluminum 
with  pyrocathecol  violet  at  pH  6.1.  The  first  chan- 
nel measures  total  monomeric  aluminum  while  the 
second  determines  the  non-exchangeable  fraction. 
The  method  was  found  to  be  linear  up  to  1.0  mg 
Al/L  with  a  lower  limit  of  detection  of  7.0  micro- 
grams Al/L.  The  analytical  performance  of  the 
method  was  assessed  in  both  the  laboratory  and  as 
part  of  a  large  aquatic  chemistry  survey.  The 
method  performance  in  a  large  survey  was  evaluat- 
ed and  compared  with  that  of  the  8-hydroxyquino- 
line  (8-HQ)  complexation  method  for  determining 
monomeric  aluminum  using  329  natural  and  quality 
control  samples.  The  PCV-FIA  method  was  suc- 
cessfully implemented  in  a  major  environmental 
survey.  Despite  apparent  differences  in  affinity  for 
monomelic  aluminum  compounds,  results  from  the 
PCV-FIA  and  the  8-HQ  methods  correlate  well 
with  each  other.  The  PCV  method  gave  better 
precision  and  a  higher  sample  throughput.  (Miller- 
PTT) 
W89-09274 


DETERMINATION  OF  2-PHENYLPHENOL 
AND  4-CHLORO-3-METHYLPHENOL  IN 
WATER  AND  SEDIMENTS  BY  LIQUID  CHRO- 
MATOGRAPHY USING  ELECTROCHEMICAL 
DETECTION, 

La  Trobe  Univ.,  Bundoora  (Australia).  Analytical 
Chemistry  Labs. 

T.  J.  Cardwell,  I.  C.  Hamilton,  M.  J.  McCormick, 
and  R.  K.  Symons. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  34,  No.  2,  p  167-178, 
1988.  5  fig,  2  tab,  11  ref. 

Descriptors:  'Chromatography,  'Sediments, 
•Phenols,  'Electrochemistry,  'Pollutant  identifica- 
tion, 'Water  analysis,  'Measuring  instruments, 
'Chemical  analysis,  Organic  pollutants,  Reverse- 
phase  liquid  chromatography,  Cleanup,  Tracers, 
Wildlife,  Urban  runoff. 

Reverse-phase  liquid  chromatography  (LC)  using 
electrochemical  detection  (EC)  was  used  to  deter- 
mine 4-chloro-3-methylphenol  and  2-phenylphenol 
released  into  the  environment  after  a  chemical  fire. 
The  relatively  high  water  solubility  of  the  two 
phenols  and  the  large  volume  of  water  used  during 
the  fire-fighting  process  quickly  transported  them 
from  the  site  of  the  fire  through  the  stormwater 
drainage  system  leading  into  a  wild-life  preserve. 
By  using  the  phenols  as  markers  the  extent  of  the 
pollution  could  be  assessed  and  the  degree  of  envi- 
ronmental clean-up  required  addressed  according- 
ly. The  ability  of  the  LC-EC  technique  to  deter- 
mine levels  of  4-chloro-3-methylphenol  and  2- 
phenylphenol  at  sub  mg/L  levels  was  shown  and 
the  technique's  applicability  in  the  analysis  of  both 
sediment  and  water  samples  was  demonstrated. 
The  level  of  these  or  similar  phenols  could  be  used 
as  a  measure  of  the  extent  of  the  distribution  of 
these  and  other  organic  pollutants  in  urban  water- 
ways arising  from  similar  industrial  accidents.  The 
analytical  data  demonstrates  the  effectiveness  of 
the  steps  taken  in  the  environmental  clean-up 
which  prevented  more  widespread  contamination 
of  a  major  river  system.  (Miller-PTT) 


W89-09275 


HPLC  DETERMINATION  OF  LINEAR  ALKYL- 
BENZENESULFONATE  (LAS)  IN  AQUATIC 
ENVIRONMENT:  SEASONAL  CHANGES  IN 
LAS  CONCENTRATION  IN  POLLUTED  LAKE 
WATER  AND  SEDIMENT, 
National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
K.  Inaba,  and  K.  Amano. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  34,  No.  3,  p  203213, 
1988.  7  fig,  2  tab,  16  ref.  Ministry  of  Education, 
Science  and  Culture  grant  62740335  and  62750553. 

Descriptors:  'Liquid  chromatography,  Seasonal 
variations,  'Water  pollution,  'Aquatic  environ- 
ment, 'Lakes,  'Lake  sediments,  'Measuring  instru- 
ments, 'Water  analysis,  'Pollutant  identification, 
♦Linear  alkyl  sulfonates,  High  performance  liquid 
chromatography,  Separation  techniques,  Fate  of 
pollutants. 

An  analytical  method  for  linear  alkylbenzenesul- 
fonate  (LAS)  using  high  performance  liquid  chro- 
matography (HPLC)  was  studied.  It  was  found 
that  the  peaks  on  different  LAS  isomers  with  alkyl 
chain  lengths  between  11  and  14  could  be  separat- 
ed by  gradient  elution  with  aqueous  NaC104  solu- 
tion and  acetonitrile.  The  pretreatment  of  the  LAS 
in  the  environmental  samples  was  studied  and  an 
easy-to-use  method  involving  solvent  extraction 
with  4-methyl-2-pentanone  was  developed.  By 
using  these  techniques,  the  concentrations  of  the 
different  LAS  analogues  in  environmental  samples 
could  be  measured  respectively.  The  method  was 
used  to  determine  LAS  in  the  aquatic  environment; 
the  seasonal  changes  of  these  chemical  were  clear- 
ly observed.  It  is  concluded  that  the  concentration 
of  each  LAS  analogue  which  was  distributed  in 
environmental  water  or  sediment  can  be  deter- 
mined by  using  LC  with  the  gradient  elution  tech- 
nique. Sensitivity  of  the  present  method  is  not 
much  higher  than  with  the  previous  methods 
(methylene-blue-active  substances  method  and  gas 
chromatographic  method).  However,  easier  pre- 
treatment and  clearer  isomer  separation  make  this 
technique  useful  to  analyze  the  fate  of  each  LAS 
analogue  in  the  aquatic  environment.  (Miller-PTT) 
W89-09276 


COMPARISON  OF  METHODS  TO  DETER- 
MINE OXYGEN  DEMAND  FOR  BIOREME- 
DIATION  OF  A  FUEL  CONTAMINATED  AQ- 
UIFER, 

Robert    S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

R.  M.  Powell,  R.  W.  Callaway,  J.  T.  Michalowski, 

S.  A.  Vandegrift,  and  M.  V.  White. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.   34,  No.  3,  p  253-263, 

1988.  3  fig,  2  tab,  10  ref.  EPA  contract  68-03-3315. 

Descriptors:  'Water  pollution  treatment,  'Biode- 
gradation,  'Biological  treatment,  'Groundwater 
pollution,  'Pollutant  identification,  'Aquifers, 
'Oxygen  demand,  'Hydrocarbons,  'Fuel,  Total 
organic  carbon,  Chemical  oxygen  demand,  Oil  and 
grease,  Gas  chromatography,  Fate  of  pollutants, 
Comparison  studies,  Chemical  analysis,  Cores, 
Sample  preservation. 

Four  analytical  methods  were  compared  for  esti- 
mating concentrations  of  fuel  contaminants  in  sub- 
surface core  samples.  The  methods  were  (1)  total 
organic  carbon,  (2)  chemical  oxygen  demand,  (3) 
oil  and  grease,  and  (4)  a  solvent  extraction  of  fuel 
hydrocarbons  combined  with  a  gas  chromatogra- 
phic technique  (FC/GC).  Core  samples  can  exhibit 
a  rather  large  variability  due  to  heterogeneous 
distribution  of  fuel  components.  This  might  be 
mimimized  by  composting  subsamples  from 
throughout  the  volume  of  each  core  sample,  but 
volatiles  loss  during  this  process  would  be  a  major 
concern.  Since  longitudinal  and  lateral  diffusion 
along  with  biodegradation  of  the  contaminant  can 
occur,  sample  storage  time  must  also  be  a  consider- 
ation. Sample  heterogeniety  can  be  partially  allevi- 
ated by  replicates  of  subsamples  from  each  core 
sample.    Minimization    of    volatiles    loss    and/or 


86 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


greatest  extraction  efficiency  during  sample  analy- 
sis was  demonstrated  by  the  extractive  FC/GC 
method,  which  gave  the  highest  oxygen  demand 
levels  for  he  contaminated  cores.  The  oil  and 
grease  method  might  be  a  reasonable  alternative 
when  less  volatile  contaminants  are  to  be  deter- 
mined but  may  also  be  limited  by  extraction  effi- 
ciency. (Miller-PTT) 
W89-09279 


WATER  CHEMISTRY  METHODS  IN  ACID 
DEPOSITION  RESEARCH:  A  COMPARATIVE 
STUDY  OF  ANALYSES  FROM  CANADA, 
NORWAY,  AND  THE  UNITED  STATES, 

Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 
Vegas,  NV. 

M.  A.  Stapanian,  T.  E.  Lewis,  and  D.  C.  Hillman. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  34,  No.  4,  p  299-314, 
1988.   3  tab,   30  ref.  EPA  contract  568-03-3249. 

Descriptors:  *Water  analysis,  *Chemical  analysis, 
•Water  pollution  sources,  *Chemistry  of  precipita- 
tion, 'Pollutant  identification,  *Canada,  'Norway, 
•Precipitation,  *Acid  rain,  'Lakes,  Water  chemis- 
try, Linear  equations,  Linear  models,  Comparison 
studies,  Sample  preparation,  Analysis  of  variance. 

Identical  aliquots  (split  samples)  from  lakes  in  the 
southeastern  United  States  were  analyzed  in  lab- 
oratories in  the  United  States  and  Norway.  A 
second  set  of  split  samples  from  lakes  in  the  north- 
eastern United  States  were  analyzed  in  laboratories 
in  the  United  States  and  Canada.  Methods  used  by 
the  laboratories  were  identical  for  most  analyses. 
For  8  of  11  analytes,  there  was  a  statistically 
significant  difference  between  the  results  from 
Norway  and  the  United  States.  For  15  of  the  17 
analytes,  there  was  a  statistically  significant  differ- 
ence between  the  results  from  Canada  and  the 
United  States.  Linear  equations  describing  the  rela- 
tionship between  results  from  the  U.S.  and 
Norway  (or  Canada)  explained  over  90%  of  the 
variance  for  most  analytes.  Notable  discrepancies 
occurred  for  labile  inorganic  aluminum  and  acid- 
neutralizing  capacity,  two  analytes  critical  to  acid 
deposition  studies.  A  linear  model  explained  about 
35%  of  the  variance  for  labile  inorganic  aluminum. 
Considerable  laboratory  bias  was  evident  for  acid- 
neutralizing  capacity  in  both  sets  of  split  sample 
measurements.  Difference  in  methodologies  and 
holding  times  may  account  for  these  discrepancies. 
For  any  of  the  analytes,  the  practical  significance 
of  the  differences  is  dependent  on  the  objectives 
and  constraints  of  each  application.  The  effects  of 
laboratory  and  methodology  were  statistically  con- 
founded. Standardizing  analytical  methods  would 
assist  the  chemist  in  interpreting  data  from  studies, 
notably  those  of  lake  acidification,  in  other  nations. 
(Author's  abstract) 
W89-09282 


SURVIVAL  AND  ACTIVITY  OF  STREPTOCOC- 
CUS FAECALIS  AND  ESCHERICHIA  COLI  IN 
PETROLEUM-CONTAMINATED  TROPICAL 
MARINE  WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
J.  W.  S.  Domingo,  F.  A.  Fuentes,  and  T.  C.  Hazen. 
Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
4,  p  263-281,  1989.  9  fig,  1  tab,  41  ref.  Sea  Grant  R/ 
LR-08-87-THA1,  Public  Health  Service  grants 
RR-2657  and  RR-8102,  and  DOE  contract  DE- 
AC09-76SR00001. 

Descriptors:  'Streptococcus,  'Escherichia  coli, 
•Bioindicators,  *Water  pollution  effects,  *Oil  pol- 
lution, *  Sea  water,  Fate  of  pollutants,  Bacteria, 
Protein  synthesis,  Membrane  diffusion,  Coastal 
waters,  Survival,  Tropical  regions,  Refinery 
wastes,  Conforms. 

The  in  situ  survival  and  activity  of  Streptococcus 
faecalis  and  Escherichia  coli  were  studied  using 
membrane  diffusion  chambers  in  tropical  marine 
waters  receiving  oil  refinery  effluents.  Protein  syn- 
thesis, DNA  synthesis,  respiration  or  fermentation, 
INT-reduced  per  cell,  and  ATP  per  cell  were  used 
to  measure  physiological  activity.  Cell  densities 
decreased  significantly  over  time  at  both  sites  for 
both  S.  faecalis  and  E.  coli;  however,  no  significant 
differences  in  survival  pattern  were  observed  be- 


tween S.  faecalis  and  E.  coli.  Differences  in  protein 
synthesis  between  the  two  were  only  observed  at  a 
study  site  which  was  not  heavily  oiled.  E.  coli  was 
more  active  in  protein  synthesis  and  respiration 
than  S.  faecalis  at  both  oiled  and  unoiled  sites,  and 
the  percentage  of  the  E.  coli  population  that  was 
respiring  was  significantly  higher  than  S.  faecalis 
fermenting  cells  at  both  sites.  However,  S.  faecalis 
cells  were  more  active  in  DNA  synthesis  and 
higher  in  ATP  content  than  E.  coli  cells  at  both 
sites.  Although  fecal  streptococci  have  been  sug- 
gested as  a  better  indicator  of  fecal  contamination 
than  fecal  coliforms  in  marine  waters,  in  this  study 
both  E.  coli  and  S.  faecalis  survived  and  remained 
physiologically  active.  (Author's  abstract) 
W89-09285 


RESIDUES  IN  FISH  EXPOSED  TO  SUBLE- 
THAL DOSES  OF  ENDOSULFAN  AND  FISH 
COLLECTED  FROM  COTTON  GROWENG 
AREA, 

Sydney  Univ.  (Australia).  Dept.  of  Zoology. 

B.  Novak,  and  N.  Ahmad. 

Journal    of   Environmental    Science    and    Health 

JPFCD2,  Vol.  24,  No.  1,  p  97-109,  February  1989. 

5  tab  21  ref. 

Descriptors:  *Fate  of  pollutants,  'Population  expo- 
sure, *Fish,  'Pesticides,  'Sublethal  effects,  'Pollut- 
ant identification,  'Path  of  pollutants,  'Cotton, 
Residues,  Endosulfan,  Agricultural  runoff. 

A  one-step  extraction  and  cleanup  procedure  for 
determining  endosulfan  in  fish  was  investigated. 
Minced  fish  was  mixed  with  trisodium  citrate,  diso- 
dium  hydrogen  orthophosphate  and  sodium  sulfate 
into  dry  powdery  mixture,  which  was  eluted 
through  silicic  acid  and  alumina  with  a  mixture  of 
dichloromethane  and  hexane.  The  eluate  was  con- 
centrated and  chromatographed  on  GLC  using  an 
EC  detector  without  further  cleanup.  Three  spe- 
cies of  fresh  water  fish  exposed  to  0.7-16  microg/1 
technical  grade  endosulfan  in  tanks  for  various 
periods  of  time  were  found  to  concentrate  both 
alpha  and  beta  endosulfan  and  metabolize  them  to 
sulfate,  diol,  ether  and  lactone.  Fish  collected  from 
Gwydir  River  in  the  cotton  growing  area  in 
summer  were  found  to  contain  endosulfan  residues. 
This  suggests  that  endosulfan  is  quite  stable  in  the 
environment  and  can  cause  residues.  (Author's  ab- 
stract) 
W89-09292 


HEALTH  IMPLICATIONS  OF  RADIONU- 
CLIDE LEVELS  IN  CATTLE  RAISED  NEAR  U 
MINTNG  AND  MDLLEVG  FACILITIES  IN  AM- 
BROSIA LAKE,  NEW  MEXICO, 

New    Mexico    Health    and    Environment    Dept., 
Santa  Fe.  Environmental  Improvement  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09296 


MEASUREMENT  AND  INDUCTION  OF  CY- 
TOCHROME P-450  AND  MONOOXYGENASE 
ACTIVITIES  IN  A  PRIMARY  CULTURE  OF 
RAINBOW  TROUT  (SALMO  GAIRDNERI)  HE- 
PATOCYTES  (MISE  EN  EVIDENCE  ET  EN- 
DUCTION  DU  CYTOCHROME  P-450  ET  D'AC- 
TTVTrES  MONOOXYGENASES  DANS  UNE 
CULTURE  PRIMAIRE  D'HEPATOCYTES  DE 
TRUrr  ARC-EN-CIEL  (SALMO  GAIRDNERI)), 
Rennes-1  Univ.  (France).  Lab.  de  Biologie  Mole- 
culaire. 

C.  Vaillant,  G.  Monod,  Y.  Valotaire,  and  J. 
Riviere. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Serie  3)  Sciences  de  Vie  CRAMED,  Vol.  308, 
No.  3,  p  83-88,  January  19,  1989.  2  fig,  1  tab,  15  ref. 

Descriptors:  'Enzymes,  'Pigments,  'Water  pollu- 
tion effects,  'Biochemistry,  'Bioindicators,  'Fish, 
•Trout,  Path  of  pollutants,  Hepatocytes,  Cytoch- 
rome P-450,  Monooxygenase,  Biotransformation, 
Cultures. 

A  study  was  undertaken  to  determine  if  cytoch- 
rome P-450  and  mono-oxygenase  (MO)  activities 
could  be  measured  in  a  primary  culture  of  trout 
hepatocytes  and  if  induction  could  be  observed. 
Hepatocytes  were  obtained  following  in  situ  perfu- 
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sion  of  male  rainbow  trout  liver  with  collagenase 
solution.  Cytochrome  P-450  and  MO  activities,  T- 
ethoxycoumarin  O-deethylase  (ECOD)  and  7-eth- 
oxyresorufin  O-deethylase  (EROD)  were  quanti- 
fied at  a  nearly  constant  level  for  up  to  96  hours  of 
culture.  Time  course  of  cytochrome  P-450  level 
decreased  significantly  until  48  hours  of  culture, 
then  remained  at  a  constant  level  (nearly  50%  of 
the  initial  content).  Only  a  slight  decrease  in 
ECOD  and  EROD  activities  was  observed  follow- 
ing 96  hours  of  culture  (72  and  83%  of  the  initial 
activities,  respectively).  Furthermore,  EROD  and 
ECOD  activities  were  induced  following  exposure 
of  hepatocytes  to  a  model  inducer,  beta-naphtho- 
flavone.  It  is  shown  that  primary  cultures  of  trout 
hepatocytes  may  be  a  promising  tool  for  studying 
the  impact  and  the  mechanism  of  action  of  pollut- 
ants on  biotransformation  enzymes.  (Miller-PTT) 
W89-09301 


CHROMIUM  IN  BIOLOGICAL  MATERIALS- 
IAEA  ESTERCOMPARISON  RESULTS, 

International    Atomic    Energy    Agency,    Vienna 

(Austria).  Dept.  of  Research  and  Isotopes. 

R.  Schelenz,  R.  M.  Parr,  E.  Zeiller,  and  S. 

Clements. 

Fresenius'    Zeitschrift    fuer   Analytische    Chemie 

ZACFAU,  Vol.  333,  No.  1,  p  33-34,  January  1989. 

3  fig,  1  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Chromium, 
'Laboratories,  'Error  analysis,  Heavy  metals, 
Comparison  studies,  Quality  control,  Variation  co- 
efficient, Detection  limits,  Atomic  absorption  spec- 
trometry, Neutron  activation  analysis,  X-ray  fluo- 
rescence, Photometry,  Sample  preservation. 

Some  reasons  for  the  relatively  large  confidence 
intervals  for  Chromium  (Cr)  in  International 
Atomic  Energy  Agency  (IAEA)  Reference  Mate- 
rials are  critically  evaluated.  Results  reported  for 
Cr  from  an  Analytical  Quality  Control  Services 
program  have  consistently  shown  poor  reliability; 
the  resulting  confidence  intervals  and  coefficients 
of  variation  for  the  reference  materials  appear  to 
be  comparatively  high.  These  relatively  high 
errors  for  Cr  are  not  restricted  to  IAEA  materials, 
but  are  also  apparent  in  reference  materials  issued 
by  other  producers.  In  recent  intercomparisons, 
30-60%  (depending  on  the  matrix)  of  the  partici- 
pants submitted  results  for  Cr  compared  with  80% 
for  Zn.  A  significant  number  of  these  Cr  results 
have  had  to  be  rejected  as  outliers  according  to 
statistical  evaluation  of  the  intercomparison  data  or 
were  reported  as  being  below  the  limit  of  detection 
of  the  analytical  method  used.  Focusing  on  the 
results  received  in  analyzing  a  mixed  human  diet,  a 
clustering  of  the  data  with  respect  to  the  analytical 
methods  may  be  observed.  According  to  the  re- 
sults received  for  these  samples,  mainly  atomic 
absorption  spectrometry  (AAS)  (42.9%),  nuclear 
activation  analysis  (NAA)  (35.7%),  induction-cou- 
pled photometry  (ICP)  (14.3%)  and  X-ray  fluores- 
cence (XRF)  (7.1%)  have  been  used.  Only  57%  of 
the  laboratory  means  have  been  accepted  for  the 
final  evaluation  of  the  results,  the  remainder  being 
below  the  limits  of  detection  or  outliers.  In  addi- 
tion to  the  analytical  problems  occurring  near  the 
detection  limit,  the  contamination  of  the  sample 
prior  to  analysis  (by  ambient  air,  chemicals,  storage 
containers  and  particularly  by  mechanical  tools 
used  for  sample  preparation)  may  be  a  major  prob- 
lem, even  if  analytical  methods  have  been  applied 
which  presumably  give  reliable  results.  There  are 
some  indications,  resulting  from  the  preparation  of 
intercomparison  and  standard  samples,  that  the 
distribution  of  Cr  in  biological  reference  materials 
is  not  necessarily  as  homogeneous  as  for  other 
elements.  (Miller-PTT) 
W89-09306 


INFLUENCE  OF  USING  PURGED  AND  PAR- 
TIALLY PENETRATING  MONITORING 
WELLS  ON  CONTAMINANT  DETECTION, 
MAPPING,  AND  MODELESG, 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-09335 
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AUTOMATED  TWO-COLUMN  ION  EX- 
CHANGE SYSTEM  FOR  DETERMINATION 
OF  THE  SPECIATION  OF  TRACE  METALS  IN 
NATURAL  WATERS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
Y.  Liu,  and  J.  D.  Ingle. 

Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  6, 
p  525-529,  March  15,   1989.  5  fig,  4  tab,  21  ref. 

Descriptors:  *Ion  exchange,  *Trace  metals,  'Pol- 
lutant identification,  'Trace  metals,  'Atomic  ab- 
sorption spectrophotometry,  Natural  waters,  De- 
tection limits,  Automation,  Speciation. 

Knowledge  of  chemical  speciation  of  trace  metals 
in  natural  waters  is  essential  for  the  interpretation 
of  biological  or  geochemical  cycling  of  trace 
metals  in  natural  waters.  A  rapid  method  for  deter- 
mination of  metal  speciation  based  on  an  automat- 
ed two-column  ion  exchange  system  is  described. 
Two  fractions  of  dissolved  trace  metal  species  are 
directly  determined  by  on-line  flame  atomic  ab- 
sorption spectrophotometry  after  preconcentration 
by  sequential  columns  of  Chelex-100  chelating 
resin  and  AG  MP-a  macroporous  anion  resin.  A 
third  fraction  is  determined  by  standard  addition. 
Variables  that  affect  the  results  obtained  by  the 
two-column  system  are  studied  by  the  use  of  model 
complexing  agents.  With  a  10-mL  sample  loop,  the 
sample  throughput  is  6  samples  per  hour  and  detec- 
tion limits  are  0.1  micrograms/L  for  Cu(II),  0.08 
micrograms/L  for  Cd(II),  and  0.2  micrograms/L 
for  Zn(II).  The  method  is  used  to  determine  the 
speciation  of  Cu(II),  Cd(II),  and  Zn(II)  in  natural 
water  samples.  (Vernooy-PTT) 
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EVALUATION  OF  THE  METAL  UPTAKE  OF 
SEVERAL  ALGAE  STRAINS  IN  A  MULTICOM- 
PONENT  MATRIX  UTILIZING  INDUCTIVELY 
COUPLED  PLASMA  EMISSION  SPECTROME- 
TRY, 

Texas  Univ.  at  Austin.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see   Field   5D. 
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ORTHOPHOSPHATE  CONCENTRATIONS  IN 
LAKE  WATER:  ANALYSIS  OF  RIGLER'S  RA- 
DIOBIOASSAY  METHOD, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

S.  J.  Tarapchak,  and  L.  R.  Herche. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.    12,  p  2230-2237, 
December  1988.  4  fig,  1  tab,  23  ref. 

Descriptors:  'Orthophosphates,  'Phosphorus  ra- 
dioisotopes, 'Water  analysis,  'Simulation  analysis, 
'Bioassay,  Phosphates,  Mathematical  analysis,  Nat- 
ural waters,  Estimation. 

Rigler's  radiobioassay  method  is  frequently  used  to 
estimate  maximum  possible  orthophosphate  (P) 
concentrations  in  natural  waters.  An  evaluation  of 
the  method,  based  on  simulated  P  uptake  by  hypo- 
thetical phytoplankton  communities,  reveals  that 
the  Rigler  value  is  not  a  consistent  estimator  of 
true  maximum  possible  P  concentration.  Analyses 
show  that  all  members  of  that  family  of  curves  for 
which  the  difference  between  true  and  assumed  (or 
estimated)  values  of  P  is  below  the  minimum  half- 
saturation  constant  of  a  component  species,  will 
pass  through  the  plot's  origin.  A  new  upper  bound, 
termed  R  (Rigler),  which  is  the  sum  of  the  true 
ambient  P  concentration  and  the  lowest  half-satu- 
ration constant  of  a  component  species,  is  identi- 
fied as  a  consistently  distinguishable  bound  on 
maximum  possible  P  concentrations  in  lake  water. 
The  R  curve  cannot  be  distinguished  in  a  lake 
water  experiment  because  of  the  complex  behavior 
of  uptake  curves  in  the  unobservable  substrate 
region.  A  theoretical  procedure,  based  on  compar- 
ing uptake  parameters  for  lake  water  samples  and 
multispecific  hypothetical  communities,  offers  po- 
tential for  calculating  upper  and  lower  limits  on  R 
in  P-limited  lake  water  samples.  (Author's  abstract) 
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NOSOCOMIAL  LEGIONELLA  PNEUMONIA: 
DEMONSTRATION  OF  POTABLE  WATER  AS 
THE  SOURCE  OF  INFECTION, 

Center  for  Infectious  Diseases,  Atlanta,  GA.  Div. 

of  Bacterial  Diseases. 

For  primary  bibliographic  entry  see  Field  5B. 
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EXPOSURE  TO  LEGIONELLACEAE  AT  A 
HOT  SPRING  SPA:  A  PROSPECTIVE  CLINI- 
CAL AND  SEROLOGICAL  STUDY, 

Centre  National  de  Reference  des  Legionelloses, 

Lyon  (France). 

For  primary  bibliographic  entry  see  Field  5C. 
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LEGIONELLA  PNEUMOPHILA  IN  A  HOSPI- 
TAL IN  TORINO,  ITALY:  A  RETROSPECTIVE 
ONE- YEAR  STUDY, 

Turin  Univ.  (Italy).  Inst,  of  Hygiene. 
A.  Moiraghi  Ruggenini,  M.  Castellani  Pastoris,  P. 
J.  Dennis,  C.  Barral,  and  A.  Sciacovelli. 
Epidemiology    Information   EPINEU,   Vol.    102, 
No.  1,  p  21-29,  February  1989.  2  fig,  2  tab,  19  ref. 
Italian  National  Research  Council  (CNR)  Grant 
N.84.03 102.52. 

Descriptors:  'Bacterial  analysis,  'Legionella, 
•Hospitals,  'Human  pathology,  'Potable  water, 
'Infection,  Pollutant  identification,  'Decontamina- 
tion, Human  diseases,  Contamination,  Italy. 

Over  the  last  few  years  Legionella  pneumophila 
has  been  found  to  be  common  in  hospital  water 
systems  and  has  been  responsible  for  epidemic 
cases  of  nosocomially-acquired  pneumonia.  In  a 
hospital  in  Torino,  Italy,  several  patients  hospital- 
ized for  various  diseases  were  found  to  have  pneu- 
monia or  bronchopneumonia  at  post  mortem.  Le- 
gionella pneumophila  serogroup  1  was  isolated 
from  13  out  of  58  patients  autopsied.  The  results  of 
a  study  undertaken  in  the  hospital  environment 
showed  that  the  water  plumbing  system  was  colo- 
nized with  L.  pneumophila  serogroup  1  which 
could  also  be  isolated  from  respiratory  devices 
filled  with  tap  water.  The  following  prevention 
and  control  measures  were  adopted.  In  all  wards: 
(1)  cleaning,  descaling  and  disinfection  of  oxygen 
bubble  humidifiers,  and  replacement  of  many  of 
them  with  new  ones;  (2)  preparation  of  single-dose 
containers  of  sterile  distillated  water  to  fill  the 
oxygen  humidifiers;  (3)  adopting  underwater  chest 
drains  that  can  be  disassembled  and  sterilized. 
Since  it  was  impossible  to  add  chlorine  to  the 
hospital  cold  water  system,  control  measures  were 
confined  to  raising  the  hot  water  temperature  to  60 
C  at  the  taps  for  24  h  each  week.  During  the  17 
months  and  94  autopsied  pneumonia  cases  that 
followed,  only  three  were  culture  positive  for  L. 
pneumophila  and  these  occurred  during  the  first  10 
months  of  control  measures.  It  is  important  for 
medical  staff  to  consider  the  diagnosis  of  L.  pneu- 
mophila in  cases  of  nosocomial  pneumonia  and  to 
observe  health  regulations  in  the  use  and  mainte- 
nance of  hospital  devices.  (VerNooy-PTT) 
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CAN  THE  CASE-CONTROL  METHOD  BE 
USED  TO  ASSESS  THE  IMPACT  OF  WATER 
SUPPLY  AND  SANITATION  OF  DIARRHOEA: 
A  STUDY  IN  THE  PHILIPPINES, 

Philippines  Univ.  at  Manila.  Dept.  of  Epidemiolo- 
gy and  Biostatistics. 

J.  Baltazar,  J.  Briscoe,  V.  Mesola,  C.  Moe,  and  F. 
Solon. 

Bulletin  of  the  World  Health  Organization 
BWHOA6,  Vol.  66,  No.  5,  p  627-635,  1988.  1  fig,  5 
tab,  16  ref. 

Descriptors:  'Potable  water,  'Water  conveyance, 
'Sanitation,  'Water  quality,  'Philippines,  'Statisti- 
cal methods,  'Human  diseases,  Estimating,  Field 
tests,  Domestic  wastes,  Infection,  Statistical  analy- 
sis, Developing  countries. 

Use  of  the  case-control  approach  offers  the  prom- 
ise of  a  rapid  yet  valid  method  for  assessing  the 
impact  of  improved  environmental  sanitation  prac- 
tices on  diarrheal  disease.  A  field  trial  of  this 
approach  in  Cebu,  Philippines.  Suggests  that  when 


only  two  exposure  categories  are  used  the  method 
can  be  applied  in  the  field  and  can  yield  valid  and 
sufficiently  precise  results,  rapidly  and  at  a  moder- 
ate cost.  However,  for  studies  of  the  interactions 
between  water  supply  and  excretal  disposal  (and 
other  risk  factors  of  diarrhea),  the  sample  sizes 
have  to  be  increased  substantially.  It  was  found 
that  among  children  of  families  with  adequate  en- 
vironmental sanitation  practices  (both  with  respect 
to  water  supply  and  excreta  disposal)  the  incidence 
of  diarrhea  reported  to  clinics  was  20%  less,  and 
that  of  pathogen-positive  diarrhea  was  40%  less, 
than  that  among  children  of  families  who  did  not 
have  adequate  practices.  (Author's  abstract) 
W89-09384 


NEW  RIVER  SEDIMENT  STANDARD  REFER- 
ENCE MATERIAL, 

National    Inst,    of    Standards    and    Technology 

(NML),  Gaithersburg,  MD.  Center  for  Analytical 

Chemistry. 

M.  S.  Epstein,  B.  I.  Diamondstone,  and  T.  E.  Gills. 

Talanta  TLNTA2,  Vol.  36,  No.   1/2,  p   141-150, 

1989.  3  fig,  5  tab,  17  ref. 

Descriptors:  'Analytical  methods,  'Standards, 
•Rivers,  'Sedimentology,  'Sediments,  'Data  proc- 
essing, 'Data  acquisition,  Elements,  Certification, 
Quality  control. 

The  collection,  processing  and  certification  of  a 
new  sediment  Standard  Reference  Material  (SRM), 
SRM  2704,  is  described.  Collected  from  the 
bottom  of  the  Buffalo  River  in  New  York  State 
during  the  fall  of  1986,  SRM  2704  is  certified  for 
25  elements  with  information  provided  on  another 
22  elements.  Improvements  in  analytical  methods 
as  well  as  the  application  of  well-defined  quality- 
control  procedures  for  collection,  processing  and 
analysis  have  resulted  in  a  reference  material  that  is 
more  completely  characterized  than  previous  Na- 
tional Institute  of  Standards  and  Technology  sedi- 
ment reference  materials.  Two  major  trends  are 
apparent  in  the  data  set.  First,  the  uncertainties 
increase  as  the  certified  concentrations  decrease. 
The  highest  concentration  range,  greater  than  1000 
microg/g,  represents  measurements  by  classical  an- 
alytical techniques  capable  of  high  precision  and 
by  instrumental  methods  used  in  high  precision 
modes.  Bias  of  individual  techniques  or  laborato- 
ries and  sample  inhomogeneity  contribute  greatly 
to  the  uncertainty  in  this  concentration  range.  As 
the  constituent  concentrations  in  these  materials 
decrease,  the  uncertainty  associated  with  reported 
values  increases,  since  the  method  bias  caused  by 
matrix-induced  interferences  and  contamination 
makes  larger  contributions  to  the  overall  uncer- 
tainty of  the  individual  analytical  techniques.  At 
the  lowest  concentrations,  where  the  detection 
limits  of  the  techniques  are  approached,  random 
and  systematic  error  due  to  fundamental  instru- 
ment processes  become  significant,  and  the  number 
of  useful  techniques  becomes  limited.  Second,  the 
confidence  limits  for  certified  values  at  concentra- 
tions levels  decrease  by  a  factor  of  almost  two  for 
the  newest  sediment  SRMs,  such  as  SRM  2704  and 
the  Pacific  Coast  sediment  issued  by  the  National 
Research  Council  of  Canada.  This  improvement  at 
high  concentrations  can  be  attributed  to  experience 
gained  in  the  collection  and  processing  of  previous 
sediment  materials  as  well  as  improved  quality 
control  and  analytical  procedures.  At  low  concen- 
trations, much  of  the  improvement  is  due  to  the 
developments  in  analytical  methodology  for  trace 
analysis  that  have  occurred  in  the  last  decade. 
(Miller-PTT) 
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DETERMINATION  OF  PHENYLALANINE  IN 
RIVER  WATER  BY  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY, 

River  Dee  Joint  Organics  Lab.,  Huntingdon  (Eng- 
land). 

P.  J.  Rennie. 

Journal  of  Chromatography  JOCRAM,  Vol.  461, 
No.  1,  p  277-280,  January  6,  1989.  1  fig,  1  tab,  4  ref. 
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High  performance  liquid  chromatography,  Waste 
disposal,  Fluorescence,  Detection  limits,  Dairy  in- 
dustry, Precision,  Performance  evaluation. 

The  use  of  o-phthalaldehyde  (OP A)  derivatization 
of  phenylalanine  followed  by  high-performance 
liquid  chromatography  (HPLC)  with  fluorescence 
detection  as  used  by  amino  acid  analysis  in  clinical 
laboratories  was  examined  to  assess  its  suitability 
for  the  monitoring  of  river  pollution  by  the  dairy 
industry.  This  method  could  achieve  the  detection 
limit  required  (l°w  microg/L)  without  extensive 
pre-column  concentration  or  extraction  of  the  ana- 
lyte.  OPA  reacts  with  primary  amino  groups  in  the 
presence  of  2-mercaptoethanol  to  form  highly  fluo- 
rescent derivatives;  this  reagent  is  highly  specific 
and  derivitization  takes  place  rapidly.  To  test  the 
performance  of  the  method,  duplicate  analysis 
were  carried  out  on  each  of  four  days,  of  HPLC- 
grade  water  (blank),  10  microg/L  and  20  microg/ 
L  standards,  river  water  from  the  River  Dee  at 
Huntington  and  the  River  Dee  water  spiked  with  a 
10  microg/L  phenylalanine  addition.  The  results  of 
the  last  two  samples  were  used  to  calculate  the 
spiking  recovery.  The  spiking  recovery  of  89% 
was  considered  satisfactory.  It  was  shown  that 
methods  used  in  the  clinical  laboratory  can  be 
applied  to  environmental  analysis  with  little  or  no 
changes.  The  selected  method  is  simple,  rapid  and 
with  satisfactory  precision  and  detection  limit. 
(Miller-PTT) 
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GAS  CHROMATOGRAPHIC  DETERMINA- 
TION OF  PHENOLS  IN  WASTE  WATER-OIL 
EMULSIONS, 

Institut  za  Nuklearne  Nauke  Boris  Kidric,   Bel- 
grade (Yugoslavia).  Chemical  Dynamics  Lab. 
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Journal  of  Chromatography  JOCRAM,  Vol.  462, 
No.  1,  p  392-397,  January  13,  1989.  1  fig,  1  tab,  10 
ref. 

Descriptors:  •Pollutant  identification, 

•Wastewater,  *Oil  pollution,  'Emulsions,  *Gas 
chromatography,  *  Phenols,  Rivers,  Benzene, 
Acidic  water,  Separation  techniques. 

The  use  of  benzene  and  butyl  acetate  as  extractants 
for  phenols  in  acidic  water  media  was  studied.  The 
benzene  extraction  of  standard  phenols  from  neu- 
tral water  exhibits  a  low  concentration  factor,  in 
accordance  with  the  reported  lower  distribution 
coefficient  for  phenols.  To  gain  a  desired  concen- 
tration of  phenols  in  the  organic  phase  and  to 
improve  the  gas  chromatography  detection  limit,  a 
benzene:water  phase  ratio  exceeding  1:30  was 
used;  this  had  the  drawback  of  a  reduced  extrac- 
tion efficiency.  Butyl  acetate,  with  distribution  co- 
efficients for  phenols  two  orders  of  magnitude 
greater  than  those  with  benzene,  completely  ex- 
tracts phenols  in  a  single  step,  and  the  pre-concen- 
tration  is  easily  carried  out.  Butyl  acetate  is  recom- 
mended for  the  extraction  of  trace  amounts  of 
phenols  from  organic  samples.  Unfortunately, 
butyl  acetate  is  also  a  strong,  non-selective  extract- 
ant  for  non-phenolic  species,  so  that  in  a  system 
with  hundreds  of  unknown  components,  it  is 
almost  impossible  to  resolve  phenols  from  the 
matrix  using  gas  chromatography  analysis  alone. 
The  extraction  of  phenols  from  a  water-oil  phase 
having  a  pH  lower  than  6  with  diethyl  ether  is 
suitable  for  the  determination  of  phenols  in  com- 
plex organic  mixtures.  (Miller-PTT) 
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RANKING  LABORATORIES  BASED  ON 
ANALYSES  OF  MULTIPLE  POLLUTANTS, 

Illinois  Univ.,  Urbana.  Dept.  of  Veterinary  Sci- 
ences. 

D.  J.  Schaeffer,  and  K.  G.  Janardan. 
Journal-Water     Pollution     Control      Federation 
JWPFA5,  Vol.  61,  No.  3,  p  359-361,  March  1989. 
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trol, 'Laboratories,  'Statistical  methods,  'Pollut- 
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Statistical  analysis,  Data  collections,  Environmen- 
tal management. 


A  nonparametric  statistical  procedure  for  ranking 
laboratories  based  on  their  overall  accuracy  and 
precision  for  many  analytes  is  presented.  'Preci- 
sion' refers  to  the  repeatability  of  the  method  used 
for  analysis  and  'accuracy'  refers  to  the  difference 
between  the  true  analyte  concentration  and  the 
concentration  reported  by  a  laboratory.  A  proce- 
dure that  maps  single  observations  made  for  sever- 
al analytes  by  a  single  laboratory  into  the  small 
closed  interval  0  to  1,  so  that  the  existing  differ- 
ences in  accuracy  and  precision  for  each  element 
attained  among  m  >  1  laboratories  is  preserved,  is 
developed  into  a  single  index.  This  index  optimally 
combines  all  the  'p'  parameters  into  a  single-valued 
function  of  the  standardized  distance  of  each  ob- 
servation from  the  known  spiked  value.  Small 
values  of  the  index  denote  high  precision  and  accu- 
racy of  analyses  by  a  laboratory.  A  study  was 
conducted  to  rank  10  laboratories  in  terms  of  their 
precision  and  accuracy  in  the  analysis  of  water 
samples  spiked  with  various  heavy  metals.  Each 
laboratory  analyzed  only  one  sample  per  metal  and 
thus  there  was  only  one  value  per  laboratory.  This 
method  is  readily  adaptable  to  data  obtained  for 
related  purposes,  including  large  environmental 
monitoring  programs  where  performance  of  per- 
sons carrying  out  the  sampling  is  evaluated.  (Fried- 
mann-PTT) 
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FACTORS  INVOLVED  IN  MULTIPLICATION 
AND  SURVIVAL  OF  ESCHERICHIA  COLI  IN 
LAKE  WATER, 

Cornell  Univ.,  Ithaca,  NY.  Lab.  of  Soil  Microbi- 
ology. 
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ENVIRONMENTAL     STATUS     OF     COBALT 

AND  ITS  MICRODETERMINATION  WITH  7- 

NITROSO-8-HYDROXYQUINOLINE-5- 

SULFONIC    ACID    IN    WATERS,    AQUATIC 

WEEDS  AND  ANIMAL  TISSUES, 

Pondicherry  Univ.  (India).   Salim  Ali  School  of 

Ecology. 
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Analytical  Letters  ANALBP,  Vol.  22,  No.   1,  p 

225-235,  January  1989.  1  fig,  1  tab,  28  ref. 
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Heavy  metals,  Aquatic  animals,  Anions,  Cations, 
Hydrogen  ion  concentration,  Chelating  agents. 

A  method  is  presented  for  the  spectrophotometric 
microdetermination  of  cobalt  (II)  in  fresh  waters, 
aquatic  weeds,  and  animal  tissues  employing  7- 
nitroso-8-hydroxy-quinoline-5-sulfonic  acid 

(NHQS).  The  method  enables  direct  determination 
of  cobalt  (II)  in  the  presence  of  a  large  number  of 
anions  and  cations  commonly  associated  with 
cobalt,  and  is  adequate  for  determining  the  metal  in 
the  concentration  range  of  0.001-10  ppm,  which  is 
commonly  encountered  in  environmental  samples. 
In  the  present  method,  cobalt  (II)  is  chelated  with 
NHQS  at  pH  3.5-5.8  in  aqueous  media  and  the  pH 
is  then  brought  down  to  -0.5.  Several  cations  other 
than  cobalt  (II)  form  complexes  with  NHQS  at  pH 
3.5-5.8,  but  while  the  Co-NHQS  system  remains 
stable  when  the  acidity  is  increased,  other  com- 
plexes readily  break  down.  The  applicability  of  the 
above  method  for  the  determination  of  cobalt 
levels  in  natural  waters,  aquatic  weeds,  and  animal 
tissues  was  tested  by  standard  addition  technique. 
Results  for  spiked  well  water  and  nymphaea  were 
in  good  agreement  with  those  obtained  by  atomic 
absorption  spectrometry.  (Geiger-PTT) 
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SUB-MICRODETERMINATION  OF  ANTIMO- 
NY (HI)  AND  ANTIMONY  (V)  IN  NATURAL 
AND  POLLUTED  WATERS  AND  TOTAL  ANTI- 
MONY IN  BIOLOGICAL  MATERIALS  BY 
FLAMELESS  AAS  FOLLOWING  EXTRACTIVE 
SEPARATION  WITH  N-P-METHOXY- 

PHENYL-2-FURYLACRYLOHYDROXAMIC 
ACID, 

Pondicherry  Univ.  (India).  Salim  Ali  School  of 
Ecology. 
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237-255,  January  1989.  5  fig,  3  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Antimony, 
'Atomic  absorption  spectroscopy,  Separation  tech- 
niques. 

Antimony  (III)  was  separated  from  antimony  (V) 
by  extractive  separation  from  2-6  microM  HC1 
media  with  N-p-methoxyphenyl-2-furylacrylohy- 
droxamic  acid  (MFHA)  in  chloroform  and  deter- 
mined by  graphite  furnace  atomic  absorption  spec- 
troscopy at  2600  C  using  copper  as  matrix  modi- 
fier. Antimony  (V)  was  subsequently  reduced  to 
the  trivalent  form  with  acidic  (-1M  HC1)  potassium 
iodide  solution  and  determined  as  above.  The 
mutual  tolerance  between  antimony  (III)  and  anti- 
mony (V)  in  the  present  method  was  very  high; 
either  of  the  species  could  be  determined  in  the 
presence  of  15  times  higher  concentration  of  the 
other  species.  The  separation-AAS  determination 
system  enabled  accurate  differential  analysis  of  the 
metalloid  in  natural/polluted  waters  down  to  .01 
ppb  (micrograms/L)  levels.  The  method  was  also 
applied  to  the  analysis  of  antimony  in  vehicle  ex- 
haust particulates,  plant  tissues,  and  animal  tissues. 
The  method  was  validated  by  analyzing  several 
certified  reference  materials  with  and  without 
standard  addition  of  antimony.  MFHA  was  chosen 
from  amongst  thirteen  new  hydroxamic  acids.  (Au- 
thor's abstract) 
W89-09506 


USE  OF  BACTERIOPHAGE  AS  TRACERS  OF 
AEROSOLS  LIBERATED  BY  SLUDGE  SUC- 
TION APPLIANCES, 

Robens    Inst,    of   Industrial    and    Environmental 
Health  and  Safety,  Guildford  (England). 
D.  Wheeler,  H.  E.  Skilton,  and  R.  F.  Carroll. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
65,  No.  5,  p  377-386,  November  1988.  3  fig,  4  tab, 
29  ref. 

Descriptors:  'Bacteriophage,  'Tracers,  'Air  pollu- 
tion, 'Wastewater  collection,  'Bioindicators, 
Microorganisms,  Sewage  sludge,  Public  health, 
Domestic  wastes. 

Three  bacteriophage  tracers  (for  Serratia  marces- 
cens,  Enterobacter  cloacae,  and  Escherichia  coli 
K12)  were  added  to  600-L  containers  of  water  and 
simulated  latrine  sludge  to  provide  high  titers  of 
tracer  in  aqueous  and  semi-aqueous  media.  After  a 
period  of  mixing  and  stabilization,  media  were 
removed  from  the  containers  with  suction  hoses 
coupled  to  the  vacuum  pump  of  one  to  two  sludge 
suction  tankers.  Exhaust  air  from  the  appliances 
was  sampled  by  cyclone  sampler  and  assayed  for 
the  presence  of  tracer  organisms  carried  over 
during  the  emptying  process.  In  the  experiments 
the  appliances  were  operated  at  different  vacuum 
pump  speeds,  drawing  both  aqueous  and  semi- 
aqueous  (simulated  sludge)  media.  Air  around  one 
tanker  was  also  sampled  during  the  emptying 
under  pressure  of  the  vacuum  vessel.  The  degree 
of  aerosolization  and  expulsion  of  tracer  bacterio- 
phage by  the  vacuum  appliances  was  consistently 
low,  regardless  of  medium  and  pump  air  flow.  In 
contrast,  the  proportion  of  tracer  retained  within 
the  appliances  was  very  high,  exceeding  the  pro- 
portion expelled  by  a  minimum  of  8  log  sub  10 
orders  of  magnitude  and  a  maximum  of  greater 
than  11  log  sub  10  orders.  The  highest  total  of 
tracer  bacteriophage  was  recovered  during  the 
pressure  emptying  of  the  vacuum  vessel  of  one 
tanker.  The  results  may  be  used  for  assessing  and 
comparing  potential  public  health  hazards  associat- 
ed with  the  handling  of  wastewater  sludge  by 
vacuum  appliances.  (Author's  abstract) 
W89-09507 


ALUMINIUM  OXIDE  AS  ION  EXCHANGER 
IN  ANALYSIS  OF  CATION-ACTIVE  SURFAC- 
TANTS AND  ALKYL  BENZENESULFONATES 
(LAS)  IN  SEWAGE  SLUDGE  (ALUMINIU- 
MOXID  ALS  IONENAUSTAUSCHER  BEI  DER 
ANALYSE  VON  KATIONTENSIDEN  UND  AL- 
KYLBENZOLSULFONATEN  (LAS)  IN 

KLAERSCHLAMM), 
Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 
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(Germany,  F.R.). 

H.  Hellmann. 

Zeitschrift  fuer  Wasser--und  Abwasser  Forschung 

ZWABAQ,  Vol.  22,  No.  1,  p  4-12  ,  February  1989. 

1 1  fig,  4  tab,  17  ref.  English  summary. 

Descriptors:  'Wastewater  analysis,  *Ion  exchange, 
•Surfactants,  Sludge,  Chemical  analysis,  Infrared 
spectroscopy,  Comparison  studies,  Performance 
evaluation. 

Powdery  aluminum  oxide  makes  an  excellent  ion 
exchanger  in  the  analysis  of  surfactants.  With  the 
aid  of  a  simple  column  chromatography  apparatus, 
it  is  possible  to  decompose  complexes  between 
LAS  and  cation-active  surfactants  and  to  separate 
the  substances  from  each  other  as  well  as  from 
impurities  and  interfering  substances.  The  method 
was  tested  in  detail  on  sewage  sludges.  The  quanti- 
tative results  were  supported  by  using  infrared 
spectroscopy.  A  comparison  with  published  tech- 
niques indicates  that  the  method  functions  with  a 
very  low  solvent  demand  and  results  in  consider- 
able time  saving.  The  reproducibility  is  +or-5% 
(cation-active  surfactants)  and  3%  (LAS)  for  100 
microgram  absolute  weight.  (Author's  abstract) 
W89-09541 


HEAVY  METALS  IN  SEDIMENTS-PROB- 
LEMS CONCERNING  DETERMINATION  OF 
THE  ANTHROPOGENIC  INFLUENCE:  STUDY 
IN  THE  KRKA  RIVER  ESTUARY,  EASTERN 
ADRIATIC  COAST,  YUGOSLAVIA, 
Zagreb  Univ.  (Yugoslavia).  Inst,  of  Geology. 
E.  Prohic,  and  M.  Juracic. 

Environmental  Geology  and  Water  Sciences 
EVHPAZ,  Vol.  13,  No.  2,  p  145-151,  March/April 
1989.  4  fig,  1  tab,  24  ref.  U.S.-Yugoslav  Joint  Fund 
in  Cooperation   with   U.S.   EPA  Grant  JFP717. 

Descriptors:  'Yugoslavia,  'Water  pollution 
sources,  'Heavy  metals,  'Estuarine  environment, 
'Sediments,  Krka  River  Estuary,  Adriatic  Sea, 
Coastal  waters,  Suspended  sediments,  Path  of  pol- 
lutants, Nickel,  Zinc,  Manganese,  Chromium, 
Lead,  Copper. 

Factors  governing  heavy  metal  concentration  in 
sediments  were  examined  by  a  combined  analyti- 
cal, geochemical,  and  geological  approach.  The 
constraints  encountered  in  the  determination  of 
anthropogenic  influence  are  exposed.  The  region 
examined  was  the  Krka  River  estuary  located  in 
the  typical  karst  region  of  the  eastern  Adriatic, 
Yugoslavia.  Sedimentological  research  revealed 
that:  the  Krka  River  (main  water  supplier)  is 
almost  free  of  suspended  terrigenous  material;  the 
main  supplier  of  suspended  terrigenous  matter  of 
flysch  origin  is  a  small  torrent-type  Guduca  Creek; 
and  this  fine-grained  terrigenous  material  is  sedi- 
ment mostly  in  the  central,  enlarged  part  of  the 
estuary,  the  Proklija  'Lake.'  Three  different  groups 
of  heavy  metals  were  identified  in  recent  sedi- 
ments. Increased  concentrations  of  nickel  and  zinc 
were  found  in  estuarine  sediments  due  to  strong 
natural  enrichment  in  source  rocks.  Manganese  and 
chromium  are  enriched  naturally  and  depleted  in 
the  surface  layer,  respectively,  due  to  the  different 
postdepositional  geochemical  behavior.  Lead  and 
copper  concentrations  were  increased  in  surface 
sediments  in  the  central  part  of  the  estuary,  appar- 
ently from  anthropogenic  sources.  (Author's  ab- 
stract) 
W89-09552 


DETERMINATION  OF  222RN  AND  226RA  IN 
ENVIRONMENTAL  WATERS  BY  LIQUID 
SCINTILLATION  COUNTING, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
E.  L.  Cooper,  R.  M.  Brown,  and  G.  M.  Milton. 
Environment  International,  Vol.  14,  No.  4,  p  335- 
340,  1988.  2  fig,  1  tab,  4  ref. 

Descriptors:  'Pollutant  identification,  'Radium  ra- 
dioisotopes, 'Radon  radioisotopes,  Liquid  scintilla- 
tion counting,  Isotope  studies,  Water  analysis, 
Barium  radioisotopes,  Leachates,  Natural  waters. 

Radon-222  in  environmental  waters  is  determined 
by  a  procedure  in  which  15  ml  of  sample  is  added 


to  5  ml  of  toluene-scintillator  in  a  glass  vial  and 
radon  is  extracted  into  the  scintillator.  The  vials 
are  counted  in  an  inverted  position  so  that  the 
water  seals  in  the  radon.  The  presence  of  222Rn 
supported  by  236Ra  can  be  detected  by  observing 
growth  in  sample  that  has  been  nitrogen-purged. 
The  minimum  detectable  activity  is  about  0.5  Bq/ 
L.  This  can  be  lowered  by  extracting  100  ml  of 
sample  with  20  ml  of  scintillator  and  separating  the 
scintillator  for  counting.  Radium-226  in  environ- 
mental waters  and  leachates  can  be  determined  by 
coprecipitation  of  Ra  with  BaS04  using  133  Ba  as 
a  yield  tracer,  dissolving  the  BaS04  in  alkaline 
EDTA,  and  extracting  in  growing  222Rn  into  tolu- 
ene-scintillator for  counting.  Use  of  100  mg  Ba  and 
limited  sulfate  permits  the  analysis  of  high-Ca 
waters.  Tests  with  133Ba  indicate  that  the  yield  of 
BaS04  is  acceptable  and  that  interference  from 
133Ba  in  the  counting  of  Rn  can  be  eliminated  by 
raising  the  energy  threshold  in  the  Rn  channel. 
(Author's  abstract) 
W89-09558 


DETERMINATION  OF  241PU  IN  ENVIRON- 
MENTAL SAMPLES  BY  A  RADIOCHEMICAL 
PROCEDURE, 

International     Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

E.  Holm. 

Environment  International,  Vol.  14,  No.  4,  p  363- 

365,  1988.  1  tab,  9  ref. 

Descriptors:  'Radiochemical  analysis,  'Plutonium 
radioisotopes,  'Pollutant  identification,  Americium 
radioisotopes,  Lead  radioisotopes,  Thorium  radioi- 
sotopes, Nickel,  Iron,  Performance  evaluation, 
Chernobyl  accident,  Isotope  studies. 

A  radiochemical  procedure  for  determining  241Pu 
in  environmental  samples  was  developed  in  which 
241  Am  built  up  in  plutonium  originally  electrode- 
posited  on  stainless  steel  discs  is  measured.  Prob- 
lems that  may  be  encountered  in  the  determination 
of  241Pu  in  environmental  samples  include  the 
following:  (1)  interference  of  241Am  grown  into 
241Pu  present  in  the  242Pu  standard  used  as  the 
radiochemical  yield  determinant;  (2)  incomplete 
decontamination  of  the  original  plutonium  from 
210Pb  resulting  in  interference  by  210Po  with 
243Am  used  as  the  radiochemical  yield  determi- 
nant; (3)  incomplete  decontamination  of  the  origi- 
nal plutonium  from  228Th  and/or  228Th  built  up 
in  236Pu  used  as  the  radiochemical  yield  determi- 
nant, resulting  in  interference  with  241  Am;  and  (4) 
incomplete  removal  of  stable  nickel  and  iron  aris- 
ing from  the  original  source  substrates,  leading  to 
thick  deposits  and  degraded  alpha  spectra.  The 
present  procedure  overcomes  problems  (2),  (3), 
and  (4).  A  correction  for  241  Am  grown  into  the 
242Pu  yield  determinant  can  be  calculated  from 
the  known  242Pu  isotopic  composition  or  by  alpha 
spectrometric  measurement  of  the  yield  determi- 
nant. Using  this  method,  results  were  obtained  on 
various  environmental  matrices  contaminated  by 
different  sources  of  plutonium.  The  241Pu/ 
239  +  240Pu  activity  ratio  and  the  238Pu/ 
239  +  240Pu  activity  ratio  characterize  the  source 
term.  The  method  has  been  applied  to  various 
environmental  matrices  including  rainwater,  sea- 
water,  sediments,  soils  and  algae.  The  activity 
ratios  in  samples  contaminated  from  various  differ- 
ent sources  can  be  arranged  in  the  following  se- 
quence: Chernobyl  accident  >  nuclear  fuel  reproc- 
essing plant  >  nuclear  explosion  tests  >  nuclear 
weapon  accidents.  (Rochester-PTT) 
W89-09559 


EVALUATION  OF  A  CLEAN-UP  PROCEDURE 
FOR  THE  DETERMINATION  OF  PHTHALIC 
ACID  ESTERS  IN  SEWAGE  SLUDGE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-09569 


MERCURY    POLLUTION   IN   GHANA   (WEST 
AFRICA)  COASTAL  COMMERCIAL  FISH, 

Cape  Coast  Univ.  (Ghana).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09571 


EVALUATION  OF  DIALYSIS  AS  A  SIZE- 
BASED  SEPARATION  METHOD  FOR  THE 
STUDY  OF  TRACE  METAL  SPECIATION  IN 
NATURAL  WATERS, 

Water  Research  Centre,  Marlow  (England). 
S.  C.  Apte,  M.  J.  Gardner,  and  D.  T.  E.  Hunt. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  2,  p  201-212,  February  1989.  2  fig,  3 
tab,  17  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Chemical  analysis,  'Wales,  'Heavy  metals, 
•Chemical  speciation,  'Dialysis,  Molecular  proper- 
ties, Trace  metals,  Hardness,  Chemical  reactions, 
Estuarine  environment,  Seawater,  Nickel,  Copper, 
Lead,  Cadmium,  Zinc. 

Equilibrium  dialysis  for  the  study  of  trace  metal 
speciation  in  natural  waters  was  investigated,  both 
in  a  laboratory  study  of  equilibration  in  synthetic 
hard  water,  calcium  chloride  solutions,  potassium 
nitrate  solution,  filtered  seawater,  and  dilute 
EDTA  solution  and  with  estuarine  samples  ob- 
tained in  South  Wales,  United  Kingdom.  The  times 
taken  for  dissolved  metals  (Ni,  Cu,  Pb,  and  Cd  at 
microgram/L  concentrations)  to  attain  dialysis 
equilibrium  varied  from  about  10  hr  in  seawater  to 
>  100  hr  in  low-hardness  freshwater  solutions. 
Equilibration  times  were  influenced  strongly  by 
adsorption  effects  and  were  not  controlled  by  dif- 
fusion alone.  In  the  estuarine  water  samples,  non- 
dialyzable  forms  of  Cd,  Ni,  and  Zn  were  relatively 
unimportant,  whereas  up  to  62%  of  filterable  Cu 
was  non-dialyzable.  (Rochester-PTT) 
W89-09577 


ENVIRONMENTAL  STUDY  OF  OBIDOS 
LAGOON  BY  MULTIELEMENT  ANALYSIS  OF 
SEDIMENTS, 

Laboratorio  Nacional  de  Engenharia  e  Tecnologia 

Industrial,  Lisbon  (Portugal). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09578 


HYDROCARBONS    IN    MUSSELS    AROUND 
THE  CAPE  PENINSULA,  SOUTH  AFRICA, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09599 


AQUATIC  INSECTS  AS  ENVIRONMENTAL 
MONITORS  OF  TRACE  METAL  CONTAMINA- 
TION: RED  RTVER,  NEW  MEXICO, 

New   Mexico   Inst,   of  Mining  and  Technology, 

Socorro. 

T.  R.  Lynch,  C.  J.  Popp,  and  G.  Z.  Jacobi. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 

No.  1-2,  p  19-31,  November  1988.  3  fig,  7  tab,  24 

ref. 

Descriptors:  'Water  pollution,  'Trace  metals, 
•Pollutant  identification,  'Bioindicators,  'Monitor- 
ing, 'Aquatic  insects,  'Mine  drainage,  'Red  River, 
•New  Mexico,  Arsenic,  Cadmium,  Chromium, 
Copper,  Iron,  Mercury,  Manganese,  Molybdenum, 
Nickel,  Lead,  Selenium,  Vanadium,  Zinc,  Con- 
tamination, Mills. 

Discontinuous  sampling  of  water  for  toxic  chemi- 
cals is  unreliable  in  lotic  ecosystems  or  in  systems 
subjected  to  sporadic  discharges.  Such  sampling 
either  fails  to  detect  the  contaminants  or  seriously 
underestimates  their  concentrations.  A  study  ex- 
plored the  use  of  resident  aquatic  insects  as  bio- 
monitors  of  trace  metal  contamination  in  a  river 
subjected  to  episodic  spills  of  Mo  mill  tailings. 
Aquatic  insects  at  sites  downstream  from  the  mill 
accumulated  more  Mo  and  Cu  than  upstream  in- 
sects. Due  to  a  prolonged  shutdown  at  the  mine, 
no  tailings  spills  were  recorded  during  this  study 
and  Mo  and  Cu  levels  in  water  and  bottom  sedi- 
ments declined  to  near  background  levels.  Howev- 
er, concentrations  of  these  metals  in  insects  de- 
clined only  slightly.  These  results  indicate  that 
aquatic  insects  are  useful  biomonitors  of  trace 
metal  contamination  in  an  intermittently  impacted 
system.  Reduction  of  elevated  trace  metal  concen- 
trations from  the  insects  occurred  at  a  slower  rate 
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than  from  the  non-living  components  of  the  river 
ecosystem   thereby   facilitating   detection   of  the 
spills.  (Author's  abstract) 
W89-09609 


ASSESSMENT  OF  TOXICANT  ACTIVITY  IN 
SEDIMENTS  BY  THE  ECHA  BIOCIDE  MONI- 
TOR, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
B.  J.  Dutka,  and  J.  F.  Gorrie. 
Environmental  Pollution  ENPOEK,  Vol.  57,  No. 
1,  p  1-7,  1989.  2  tab,  10  ref. 

Descriptors:  'Pollutant  identification,  'Monitor- 
ing, 'Toxicity,  'Sediments,  'Biocides,  'Toxins, 
Sampling,  Daphnia,  Bioindicators,  Comparison 
studies,  Performance  evaluation,  Bioassay,  Spiril- 
lum, Microtox. 

The  ECHA  (E.C.  Hill  and  Associates,  Cardiff, 
Wales)  Biocide  Monitor,  a  dipstick  procedure 
originally  designed  to  test  the  effectiveness  of  in 
situ  biocides,  was  evaluated  as  a  possible  environ- 
mental toxicity  assessment  procedure.  The  dipstick 
procedure  was  applied  to  94  sediment  extracts  that 
were  also  tested  by  three  well-documented  toxi- 
cant screening  procedures:  Microtox,  Daphnia 
magna  and  Spirillum  volutans.  In  these  samples, 
the  Daphnia  magna  test  proved  to  be  the  most 
sensitive  indication  of  toxicant  activity  (63  of  94) 
with  the  ECHA  Biocide  Monitor  easily  being  the 
second  most  sensitive  procedure  with  27  of  94 
sediments  indicating  the  presence  of  toxic  sub- 
stances. With  the  ECHA  Biocide  Monitor,  a  toxic 
effects  was  found  when  the  Hg(2  +  )  concentration 
was  between  0.5  and  0.6  ppm.  Twenty-seven  of  the 
94  samples  produced  a  measurable  effect  with  the 
monitor,  and  16  of  the  27  (59%)  were  also  positive 
by  the  Daphnia  magna  test.  Only  one  sample  was 
positive  with  the  Spirillum  volutans  test  and  no 
samples  produced  a  positive  effect  in  the  Microtox 
test.  It  is  likely  that  each  toxicant  assessing  proce- 
dure is  responsive  to  different  mixes  and  concen- 
trations of  chemicals  in  these  sediment  extracts. 
Every  test  that  produced  a  positive  or  intermediate 
effect  in  the  ECHA  strip  also  produced  an  effect  in 
the  Daphnia  magna  test.  (Friedmann-PTT) 
W89-09677 


SPHAGNUM  FUSCUM  MOSS  AS  AN  INDICA- 
TOR OF  ATMOSPHERIC  CADMIUM  DEPOSI- 
TION ACROSS  CANADA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
W.  A.  Glooschenko. 

Environmental  Pollution  ENPOEK,  Vol.  57,  No. 
1,  p  27-33,  1989.  2  tab,  16  ref. 

Descriptors:  'Air  pollution,  'Path  of  pollutants, 
'Bioindicators,  'Pollutant  identification,  'Cadmi- 
um, 'Heavy  metals,  'Mosses,  Trace  elements, 
Canada,  Sampling,  Detection  limits. 

The  concentration  of  cadmium  was  determined  in 
samples  of  Sphagnum  fuscum  moss  collected  from 
37  sites  across  Canada  from  the  Pacific  Ocean  to 
the  Atlantic  Ocean  and  Labrador  Sea.  At  22  of  the 
sites,  Cd  was  less  than  0.2  mgAg,  the  detection 
limit.  Elevated  Cd  levels  were  only  found  in 
mosses  collected  in  the  vicinity  of  the  smelters  at 
Flin  Flon,  Manitoba,  and  Rouyn-Noranda, 
Quebec,  where  a  maximum  concentration  of  12 
mg/kg  was  measured.  (Author's  abstract) 
W89-09678 


TEMPORAL  AND  SPATIAL  FLUCTUATIONS 
IN  TRACE  METAL  CONCENTRATIONS  IN 
TRANSPLANTED  MUSSELS  IN  HONG  KONG, 

Hong  Kong  Univ.  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09694 


TRENDS  IN  LEAD  LEVELS  IN  THE  HORSE- 
MUSSEL  FROM  THE  WESTERN  NORTH  SEA, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Burn- 
ham  on  Crouch  (England).  Fisheries  Lab. 
H.  L.  Rees,  and  M.  D.  Nicholson. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 


2,  p  86-89,  February   1989.   3  fig,   3  tab,  9  ref. 

Descriptors:  'Lead,  'Mussels,  'North  Sea,  'Bioac- 
cumulation,  'Bioindicators,  'Marine  environment, 
•Water  pollution  effects,  Heavy  metals,  Path  of 
pollutants,  Seasonal  variation. 

Annual  trends  in  lead  body  burdens  of  samples  of 
the  horse-mussel  Modiolus  modiolus  (L.)  were 
compared  at  two  different  sites  in  the  western 
North  Sea.  The  site  to  the  east  of  the  Humber 
estuary  is  a  dump  site  for  a  mixture  of  sewage 
sludge  and  industrial  wastes,  while  the  'control' 
site  off  the  Norfolk  coast  is  distant  from  known 
point-source  inputs.  Levels,  adjusted  for  differ- 
ences in  shell  weight,  were  significantly  higher  at 
the  Humber  site,  though  the  pattern  of  annual 
variation  was  similar  at  both.  Variation  in  gonad 
state  and  condition  had  no  apparent  effect  on  lead 
levels.  Mean  lead  levels  at  the  dump  site,  when 
expressed  as  mgAg  wet  flesh  wt,  were  at  or  above 
the  permissible  standard  of  10  mgAg  for  human 
consumption  of  shellfish,  but  below  this  level  at  the 
control  site.  Monitoring  of  contaminant  content  in 
Modiolus,  in  conjunction  with  autecological  study, 
may  offer  a  useful  option  in  some  areas  which  are 
not  amenable  to  traditional  quantitative  sampling 
by  grab.  (Author's  abstract) 
W89-09695 


TRACE  METAL  CONTENT  OF  SIX  ARABIAN 
SEA  FISH  SPECIES  USING  A  DIRECT  NITRIC 
ACID  BASED  WET  OXIDATION  METHOD, 

Quaid-i-Azam  Univ.,  Islamabad  (Pakistan).  Dept. 

of  Chemistry. 

M.  Ashraf,  and  M.  Jaffar. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  19,  No.  1-2,  p  63-68,  1989.  1  fig,  2 

tab,  8  ref. 

Descriptors:  'Trace  metals,  'Tissue  analysis,  'Pol- 
lutant identification,  'Fish,  'Bioaccumulation, 
•Heavy  metals,  Trace  elements,  Nickel,  Copper, 
Manganese,  Mercury,  Iron,  Chromium,  Cadmium, 
Lead,  Zinc,  Arsenic,  Arabian  Sea,  Detection 
limits,  Indian  Ocean,  Wet  oxidation  process. 

A  simple  wet  oxidation  procedure,  based  on  the 
use  of  nitric  acid  alone,  is  presented  for  the  estima- 
tion of  trace  metals  in  marine  fish  by  the  atomic 
absorption  method.  Six  Arabian  sea  fish  species, 
salmon,  tuna,  silver  pomfret,  black  pomfret,  long- 
tail  tuna  and  Indian  oil-sardine  were  analyzed  for 
their  trace  metal  content.  The  nearshore  fish  spe- 
cies caught  off  the  Karachi  coast  were  analyzed 
for  Ni,  Cu,  Mn,  Hg,  Fe,  Cr,  Cd,  Pb,  Zn  and  As. 
The  results  are  quoted  at  +  S  confidence  level, 
and  compared  statistically  with  those  attained  by 
common  wet  oxidation  and  dry  ashing  methods  in 
terms  of  standard  deviation  and  coefficient  of  vari- 
ation based  on  replicate  measurements.  No  signifi- 
cant differences  were  observed  in  the  trace  metal 
contents  of  a  given  species  as  a  function  of  areas  of 
catch.  All  ten  trace  metals  were  present  in  all  the 
fish  species  at  levels  above  the  detection  limit;  the 
one  exception  was  that  of  lead,  which  was  found  to 
be  below  detection  limit  in  three  samples  of 
salmon.  The  Arabian  Sea  fish  were  found  to  be 
rich  in  Fe,  Zn  and  As.  The  highest  levels  of  Cd,  As 
and  Cr  were  present  in  salmon;  of  Ni,  Cu  and  Mn, 
in  black  pomfret  and  of  Hg,  Fe  and  Pb,  in  Indian 
oil-sardine.  (Friedmann-PTT) 
W89-09715 


CONCENTRATION  OF  HEAVY  METALS  IN 
THE  TISSUES  OF  FISHES  IN  QINGHAI- 
XIZANG  (TIBET)  PLATEAU  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09749 


RESULTS  OF  CHEMICAL  ANALYSES  OF 
WATERS  IN  THE  JEVISOVKA  AND  FRY- 
SAVKA  RIVERS  (VYSLEDKY  SLEDOVANI 
CHEMICKEHO  SLOZENI  VODY  V  RECE 
JEVISOVCE  A  FRYSAVCE), 
Vysoka  Skola  Zemedelska,  Brno  (Czechoslovakia). 
Katedra  Rybarstvi  a  Ochrany  Biosfery. 
B.  Havelka,  J.  Hlusek,  M.  Bartosova,  and  I. 


Minxova. 

Acta  Universitatis  Agriculturae  AUAAB7,  Vol. 

34,  No.  1,  p  155-162,  1986.  3  tab,  11  ref.  English 

summary. 

Descriptors:  'Jevisovka  River,  'Frysavka  River, 
'Water  pollution  sources,  'Czechoslovakia,  Pollut- 
ant identification,  Chemical  analysis,  Potassium, 
Phosphorus,  Hydrogen  ion  concentration,  Nitrates, 
Calcium,  Magnesium,  Sodium,  Kalium. 

Between  1980-82,  the  composition  of  the  waters  in 
the  Jevisovka  and  Frysavka  rivers  at  selected  sites 
was  analyzed.  Attention  focused  on  the  pH  value, 
concentration  of  salts,  and  content  of  calcium  and 
magnesium.  Results  indicated  that,  during  the 
period  from  1966-82,  the  concentrations  of  N-N03, 
Ca,  and  Mg  recorded  increases  in  the  Jevisovka 
River.  Concentrations  of  K  and  P,  and  the  pH 
value,  showed  appreciable  variations  in  individual 
months.  The  regression  curves  illustrated  that  the 
concentrations  of  nitrates  and  phosphorus  tended 
to  increase  in  relation  to  the  flow  rate.  The  oppo- 
site trend  was  observed  in  the  concentrations  of 
sodium  and  potassium.  Calcium  was  the  most 
mobile  of  the  nutrients,  followed  by  nitrates,  mag- 
nesium, sodium  and  potassium.  In  the  Frysavka 
River  the  pH  values  ranged  between  6.5-7.8.  The 
concentration  of  salts  was  five  times  lower  than 
that  determined  for  the  Jevisovka  River.  The  con- 
tent of  N-N03  attained  a  maximum  level- 16  mg/ 
L~at  the  time  of  a  long-term  drought.  The  average 
level  of  N-N03  was  6  mg/L.  The  Frysavka  river 
is  polluted,  to  an  appreciable  extent,  by  its  tribu- 
tary-the  Rozkos  watercourse.  (Author's  abstract) 
W89-09764 


CRITICAL  POLLUTION  VALUE  OF  HEAVY 
METALS  CONTAINED  IN  RIVER  SEDI- 
MENTS, 

Nippon  Inst,  of  Tech.,  Saitama.  Dept.  of  Applied 

Statistics. 

H.  Nishida,  and  M.  Miyai. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 

No.  1,  p  1-9,  January  1986.  1  fig,  8  tab,  14  ref, 

append. 

Descriptors:  'Heavy  metals,  'River  sediments, 
'Pollutant  identification,  Mathematical  equations, 
Fate  of  pollutants,  Statistical  analysis,  Distribution 
patterns,  Japan. 

A  method  for  determining  a  critical  point  of  heavy 
metal  pollution  in  river  sediments  is  presented  in  a 
formula  using  data  on  heavy  metals,  the  inverse  of 
the  population  variance-covariance  matrix  of 
heavy  metals  in  upstream  rivers,  and  average  inde- 
pendent measurements  of  metal  concentrations  in 
the  typical  downstream  river.  Using  Pearson's  ap- 
proximation for  a  central  chi-square  distribution,  a 
critical  pollution  point  is  obtained.  Application  to 
first  class  rivers  in  Japan  showed  a  qualitative 
comparison  of  the  intensity  of  pollution.  (Lantz- 
PTT) 
W89-09774 


ANALYSIS  OF  THE  COMPOSITION  OF 
HEAVY  METAL  POLLUTION  IN  JAPANESE 
RTVER  SEDIMENTS  BY  PRINCIPAL  COMPO- 
NENT ANALYSIS, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy. 

M.  Miyai,  F.  Tada,  and  H.  Nishida. 
Japanese  Journal  of  Limnology  RIZAAU,  Vol.  46, 
No.  3,  p  169-173,  July  1985.  4  fig,  1  tab,  9  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Principal  component  analysis,  'Water  pollu- 
tion sources,  'Heavy  metals,  'Japan,  'River  sedi- 
ments, 'Path  of  pollutants,  Copper,  Chromium, 
Zinc,  Lead,  Cadmium,  Nickel,  Sediment  contami- 
nation, Chemical  analysis,  Chemical  composition, 
Particle  size,  Particle  shape. 

Principal  component  analysis  is  applied  to  analyze 
heavy  metal  contents  (Cu,  Cr,  Zn,  Pb,  Cd,  Ni), 
HN03-H202  soluble  in  the  upstream  sediments 
and  0.5  N  HC1  soluble  ones  in  the  downstream 
sediments  in  Japan.  Two  principal  factors  were 
extracted,  and  a  comparison  was  made  between  the 
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distribution  of  heavy  metals  on  the  plane  produced 
by  the  two  factor  loadings  and  that  of  rivers  on  the 
plane  produced  by  the  two  factor  scores.  Approxi- 
mately 63%  and  76%  for  each  case,  of  the  varia- 
tion in  the  data  can  be  explained  by  the  first  factor 
which  has  heavy  loading  on  Cu,  Cr,  Zn,  Pb,  Cd 
and  Ni  equally.  This  factor  is  readily  interpretable 
as  a  size  factor  which  in  this  study  involves  general 
pollution  by  heavy  metals.  The  second  factor 
which  has  positive  loading  on  Cr  and  Ni  and 
negative  loading  on  Cu,  Zn,  Pb  and  Cd  for  each 
case  similarly  explains  15.8%  and  9.6%  of  the 
variance,  respectively.  This  factor  can  be  interpret- 
ed as  a  shape  factor  which  means  in  this  study  the 
composition  of  heavy  metal  pollution.  This  second 
factor  in  HNO2-H202  soluble  heavy  metals  in  the 
upstream  sediments  represents  an  axis  of  sidero- 
phile-chalcophile  elements  from  the  standpoint  of 
geochemistry,  while  the  second  factor  in  0.5  N 
HC1  soluble  heavy  metals  in  the  downstream  sedi- 
ments represents  an  axis  of  adsorbable-unadsorba- 
ble  elements  in  sediment  from  the  standpoint  of 
artificial  heavy  metal  pollution.  (Author's  abstract) 
W89-09797 


CONCENTRATION  OF  LINEAR  ALKYLBEN- 
ZENE  SULFONATES  (LAS)  AND  ITS  COMPO- 
SITION IN  THE  RIVER  WATERS  OF  HYOGO 
PREF.  (IN  JAPANESE), 

Hyogo   Prefecture   Environmental   Science   Inst., 

Kobe  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09805 


DETERMINATION  OF  WATER  QUALITY  BY 
ZOOLOGICAL  OVERGROWTH  (BIOINDIKAT- 
SIYA  KACHESTRA  VOY  PO  ZOOBRASTAN- 
IYAM), 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

L.  V.  Shevtsova. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  24, 

No.  4,  p  42-48,  1988.  3  fig,  2  tab,  6  ref.  English 

summary. 

Descriptors:  *Bioindicators,  'Water  quality,  'Zoo- 
plankton,  'Monitoring,  Biomass,  Ecosystems,  Bio- 
chemical oxygen  demand,  Biological  studies. 

Structural  indices  of  zooplankton  population 
growth  (quantity,  biomass,  variety  index,  nema- 
tode and  oligochaete  quantity  in  communities)  and 
chemical  indices  such  as  biochemical  oxygen 
demand,  were  used  in  describing  water  quality. 
Biological  indices  were  found  to  be  more  sensitive 
indicators  of  water  quality.  (Author's  abstract) 
W89-09812 


BIOTESTING  WATER  CONTAINING  SUL- 
FONOL  AND  DNOC  (BIOTESTIROVANIE 
VOD  SODERZHASHCLYKH  PAV  (SUL- 
FONOL)  I  DNOK), 

Moscow  State  Univ.  (USSR). 

V.  N.  Maksimov,  K.  H.  Nagel,  and  S.  A. 

Ostoroumov. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  24, 

No.  4,  p  54-55,  1988.  1  tab,  6  ref.  English  summary. 

Descriptors:  'Pollutant  identification,  'Sulfonol, 
•Water  analysis,  *Dinitrocresol,  *Bioindicators, 
•Surfactants,  'Pesticides,  Plants,  Water  pollution, 
Water  quality. 

Water  solutions  containing  anionic  surfactant  sul- 
fonol  or  pesticide  DNOC  were  biotested.  Both 
pollutants  effectively  inhibited  the  elongation  of 
Sinapis  alba  seedlings,  DNOC  inhibiting  these 
seedlings  to  a  greater  extent  than  sulfonol.  The 
Sinapis  alba  seedlings  seem  to  be  useful  bioindica- 
tors  for  these  types  of  water  pollutants.  (Author's 
abstract) 
W89-09814 


CLOSTRIDIUM  PERFRINGENS  AS  A  POINT 
SOURCE  INDICATOR  IN  NON-POINT  POL- 
LUTED STREAMS, 

Utah  Water  Research  Lab.,  Logan. 

D.  L.  Sorensen,  S.  G.  Eberl,  and  R.  A.  Dicksa. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  191- 


197,  1989.  2  fig,  3  tab,  25  ref.  Utah  Dept.  of 
Natural  Resources  Agreement  86-3031. 

Descriptors:  'Bioindicators,  'Nonpoint  pollution 
sources,  'Bacteria,  'Water  pollution  sources, 
•Water  pollution,  Clostridium,  Runoff,  Feces, 
Feedlot  runoff,  Agricultural  runoff. 

Clostridium  perfringens  spores  were  evaluated  as 
an  indicator  of  point  source  in  small  streams  whose 
bacteriological  water  quality  was  influenced  by 
both  point  and  non-point  sources.  Samples  were 
collected  from  small  streams  and  sewage  lagoons. 
In  both  of  the  small  streams,  C.  perfringens  spores 
could  be  detected,  in  decreasing  concentrations, 
for  more  than  10  km  downstream  from  municipal 
wastewater  treatment  plant  effluents.  Coliform  and 
fecal  streptococci  concentrations  varied  widely 
along  the  streams  in  apparent  response  to  non- 
point  sources.  Samples  of  cow,  horse  and  sheep 
feces;  farmlot  runoff;  oxbow  lakes  that  receive 
fecal  material  from  animal  feeding  facilities;  and 
from  animal  grazing  area  soil  were  low  in  C. 
perfringens  spores,  but  contained  high  concentra- 
tions of  other  fecal  indicator  bacteria.  C.  perfrin- 
gens spores  appear  to  be  a  sensitive  indicator  for 
microorganisms  entering  streams  with  municipal 
wastewater,  even  when  agricultural  non-point 
sources  of  fecal  indicator  bacteria  are  important  in 
the  receiving  stream.  Samples  of  effluents  taken 
from  sewage  treatment  plants  with  sand  filtration 
processes,  and  from  facultative  sewage  lagoons, 
indicate  that  C.  perfringens  spores  concentrations 
may  be  low  in  the  effluents.  (Author's  abstract) 
W89-09828 


DISTRIBUTION  OF  HEAVY  METALS  BE- 
TWEEN THE  PRINCIPAL  COMPONENTS  OF 
DIGESTED  SEWAGE  SLUDGE, 

Oxford  Univ.  (England).  Soil  Science  Lab. 

R.  D.  MacNicol,  and  P.  H.  T.  Beckett. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  199- 

206,  1989.  7  tab,  32  ref. 

Descriptors:  'Wastewater  analysis,  'Sludge  analy- 
sis, 'Heavy  metals,  'Sludge,  Particulate  matter, 
Detritus,  Colloids,  Solubility,  Digested  sludge, 
Trace  metals,  Metals,  Sulfides,  Organic  ligands. 

Sewage  sludge  is  such  a  heterogeneous  mixture  of 
disparate  components  that  it  is  difficult  to  discuss 
its  chemistry  except  in  terms  of  these  separate 
components.  Procedures  for  separating  sludge  into 
its  principal  components  are  reviewed.  Because  it 
is  not  possible  to  achieve  complete  separation 
without  altering  some  of  the  fractions  separated, 
procedures  are  given  for  a  simple  four  component 
division  (particulate,  biofloc,  colloid,  soluble)  suffi- 
cient to  provide  a  basis  for  further  work,  and  a 
framework  for  computer  modelling.  Of  the  total 
copper,  nickel  and  zinc  in  a  typical  digested 
sewage  sludge  from  London:  85-95%  were  held  in 
the  biofloc  (bacterial  detritus);  5-15%  on  the  min- 
eral grains  and  organic  fragments  of  the  particulate 
fractions;  and  not  more  than  3%  in  soluble  and 
colloidal  organic  matter.  The  high  density  sepa- 
rates of  the  particulate  fraction  comprised  only  2% 
by  weight  of  the  whole  sludge,  but  they  contain 
the  highest  concentrations  of  the  heavy  metals, 
mainly  as  sulfide  precipitates,  in  association  with 
iron  sulfides.  Similar  precipitates  formed  coatings 
on  mineral  grains  and,  finely  disseminated,  they 
appear  to  be  the  main  forms  of  combination  of 
copper,  zinc,  lead,  and  cadmium  in  the  biofloc.  It  is 
not  clear  whether  the  nickel  in  the  biofloc  is  held 
by  organic  ligands  or  in  mixed  sulfide  precipitates. 
(Author's  abstract) 
W89-09829 


POTABLE  WATER  SAFETY  ASSESSED  BY  CO- 
LIPHAGE  AND  BACTERIAL  TESTS, 

Universidad  Nacional  Mayor  de  San  Marcos  de 

Lima  (Peru). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-09835 


EFFECTS  OF  RHODAMINE  WATER  TRACER 
ON  ESCHERICHIA  COLI  DENSITIES, 

Akademiet  for  de  Tekniske  Videnskaber,  Copenha- 
gen (Denmark).  Danish  Isotope  Centre. 


M.  Jensen,  and  K.  Kristensen. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  257- 

259,  1989.  1  tab,  8  ref. 

Descriptors:  'Tracers,  'Bioindicators,  'Tracers, 
•Bioindicators,  'Bacteria,  'Water  quality,  'Bacte- 
rial analysis,  Escherichia  coli,  Rhodamine  water 
tracer,  Marine  environment. 

Before  using  Rhodamine  Water  Tracer  (RWT)  in 
dilution  studies,  together  with  measurements  of  the 
indicator  bacteria  presumptive  Escherichia  coli 
(PEC)  in  marine  waters,  it  was  necessary  to  docu- 
ment the  number  of  PEC  that  were  unaffected  by 
the  presence  of  RWT.  This  note  shows  the  PEC 
densities  from  five  series  of  laboratory  experiments 
where  RWT  concentrations  and  durations  of  expo- 
sure varied  between  the  individual  series.  For  each 
series  the  number  of  PEC  in  samples  without 
RWT  were  assayed,  in  order  to  study  whether 
RWT  had  any  effect  on  PEC.  It  appeared  that 
RWT  was  not  inhibitory  to  PEC  with  the  RWT 
concentrations  and  exposure  durations  covered  by 
the  experiments.  (Author's  abstract) 
W89-09836 


CLEAR,  AMINE-CONTAINTNG  POLYfVTNYL 
CHLORIDE)  MEMBRANE  FOR  IN  SITU  OPTI- 
CAL DETECTION   OF  2,4,6-TRINITROTOLU- 

ENE, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

Y.  Zhang,  W.  R.  Seitz,  C.  L.  Grant,  and  D.  C. 
Sundberg. 

Analytica  Chimica  Acta  ACACAM,  Vol.  217,  No. 
2,  p  217-227,  February  15,  1989.  7  fig,  7  ref.  Army 
Cold  Regions  Research  and  Engineering  Labora- 
tory Contract  DACA89-K-0007. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Pollutant  identification,  'Membranes,  'Trinitro- 
toluene, 'Spectrophotometry,  Natural  waters,  Pol- 
yvinyl chloride. 

A  membrane  has  been  developed  for  the  direct 
determination  of  2,4,6-trinitrotoluene  (TNT)  in 
natural  waters  at  levels  as  low  as  10  ng/ml.  A 
typical  membrane  is  prepared  by  dissolving  the 
following  in  tetrahydrofuran:  (1)  0.5  g  of 
polyvinyl  chloride)  (PVC),  (2)  0.2  ml  of  dioctyl 
phthalate  to  serve  as  a  plasticizer  and,  (3)  0.12  ml 
of  Jeffamine  T403,  a  polyethyleneamine  which 
reacts  with  TNT  to  produce  a  colored  product. 
The  membrane  is  formed  by  casting  the  solution 
into  a  glass  Petri  dish  with  a  diameter  of  8  cm  and 
allowing  the  solvent  to  evaporate  slowly.  Trace 
amounts  of  1,3,5-trinitrobenzene  (TNB),  2,4,5-trini- 
trotoluene  (2,4,5-TNT)  and  N-picryl-N-methylni- 
tramine  (tetryl)  also  react  with  the  membrane  to 
produce  a  reddish  brown  color,  but  their  visible 
absorption  spectra  differ  from  that  of  TNT.  The 
membranes  remain  clear  indefinitely  in  water. 
After  storage  for  80  days  in  air  in  a  sealed  contain- 
er, over  80%  of  the  amine  remains  in  the  mem- 
branes. After  exposure  to  water  for  10  days,  over 
40%  of  the  amine  remains  in  the  membranes, 
which  continue  to  respond  to  TNT.  The  mem- 
brane can  be  used  to  determine  TNT  in  untreated 
water  samples  of  pH  6-9.  Recoveries  of  0.1-4.0 
mg/L  of  TNT  from  spiked  groundwater  ranged 
from  95  to  105%.  Results  by  direct  analysis  of 
turbid  water  samples  agreed  with  those  obtained 
by  high-performance  liquid  chromatography.  (Au- 
thor's abstract) 
W89-09837 


DETERMINATION  OF  TUNGSTATE  IN  SOILS 
AND  SLUDGES  BY  USING  SINGLE-COLUMN 
ION  CHROMATOGRAPHY, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
H.  C  Mehra,  and  W.  T.  Frankenberger. 
Analytica  Chimica  Acta  ACACAM,  Vol.  217,  No. 
2,  p  383-389,  February  15,  1989.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Tungsten, 
•Soil  types,  'Sludge,  'Chromatography,  'Water 
analysis,  'Wastewater  analysis,  'Spectrophoto- 
metry, Nitrates,  Sulfates,  Trace  levels. 
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A  procedure  has  been  developed  for  the  determi- 
nation of  tungstate  at  trace  levels  in  aqueous  ex- 
tracts of  soil  and  sludge  by  single-column  ion  chro- 
matography. Chromatographic  parameters  based 
on  ion  selectivity,  time  of  determination  and  signal 
response  were  optimized  for  tungstate  with  the 
simultaneous  detection  of  nitrate  and  sulfate.  Chlo- 
ride, phosphate,  chromate,  molybdate  and  vandate 
were  found  to  not  interfere  in  the  determination.  A 
low  capacity  resin-based  column  was  used  for  the 
separation  with  p-hydroxybenzoic  acid  (5  mM)  at 
pH  8.5  as  the  eluant.  The  limit  of  detection  defined 
as  three  times  the  signal-to-noise  ratio  was  170 
microg/1  (2  ml  sample).  The  resolution  between 
tungstate  and  sulfate  was  rs  =  2.84.  The  results  for 
aqueous  extracts  agree  closely  with  those  obtained 
by  an  accepted  spectrophotometric  method.  (Au- 
thor's abstract) 
W89-09838 


SIMULTANEOUS  DETERMINATION  OF 
ALACHLOR,  METOLACHLOR,  ATRAZINE, 
AND  SIMAZINE  IN  WATER  AND  SOIL  BY 
ISOTOPE  DILUTION  CHROMATOGRAPHY/ 
MASS  SPECTROMETRY, 

Connecticut     Agricultural     Experiment     Station, 
New  Haven.  Dept.  of  Analytical  Chemistry. 
L.  Q.  Huang. 

Journal-Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  72,  No.  2,  p  349-354,  March/ 
April  1989.  4  fig,  5  tab,  17  ref. 

Descriptors:  'Pollutant  identification,  'Herbicides, 
•Soil  contamination,  *Pollutant  identification, 
•Water  analysis,  'Chemical  analysis,  *Gas  chroma- 
tography, 'Mass  spectrometry,  Alachlor,  Meto- 
lachlor,  Atrazine,  Simazine. 

A  multiresidue  method  was  developed  for  the  si- 
multaneous determination  of  low  parts  per  billion 
(ppb)  concentrations  of  the  herbicides  alachlor, 
metolachlor,  atrazine  and  simazine  in  water  and 
soil  using  isotope  dilution  gas  chromatography/ 
mass  spectrometry  (GC/MS).  Known  amounts  of 
15N,  13C-alachlor  and  2H5-atrazine  were  added  to 
each  sample  as  internal  standards.  The  samples 
were  then  prepared  by  a  solid  phase  extraction 
with  no  further  cleanup.  A  high  resolution  GC/ 
low  resolution  MS  system  with  data  acquisition  in 
selected  ion  monitoring  mode  was  used  to  quantify 
herbicides  in  the  extract.  The  limit  of  detection 
was  0.05  ppb  for  water  and  0.5  ppb  for  soil.  Accu- 
racy greater  than  80%  and  precision  better  than 
4%  was  demonstrated  with  spiked  samples.  (Au- 
thor's abstract) 
W89-09845 


LIQUID  CHROMATOGRAPHIC  METHOD 
FOR  QUANTIFICATION  OF  GLYPHOSATE 
AND  METABOLITE  RESIDUES  IN  ORGANIC 
AND  MINERAL  SOILS,  STREAM  SEDI- 
MENTS, AND  HARDWOOD  FOLIAGE, 
Forest  Pest  Management  Inst.,  Sault  Sainte  Marie 
(Ontario). 

D.  G.  Thompson,  J.  E.  Cowell,  R.  J.  Daniels,  B. 
Staznik,  and  L.  M.  MacDonald. 
Journal-Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  72,  No.  2,  p  355-360,  March/ 
April  1989.  2  fig,  3  tab,  24  ref. 

Descriptors:  'Liquid  chromatography,  'Chroma- 
tography, 'Soil  contamination,  'Herbicides,  'Pol- 
lutant identification,  'Pesticides,  'Sediments,  Foli- 
age, Spectrophotometry,  Glyphosate. 

A  liquid  chromatographic  method  for  determining 
glyphosate  (GLYPH)  and  its  major  metabolite, 
aminomethylphosphonic  acid  (AMPA),  in  various 
environmental  substrates  is  described.  Ion-ex- 
change column  chromatography  is  coupled  with 
post-column  ninhydrin  derivatization  and  absor- 
bance  detection  at  570  nm.  Use  of  a  valve-switch- 
ing technique  allowed  quantification  of  both  ana- 
lytes  in  a  single  chromatographic  run  and  eliminat- 
ed slow-eluting,  coextracted  interferences.  The 
method  was  successfully  used  to  quantify  GLYPH 
and  AMPA  in  organic  and  mineral  soils,  stream 
sediments,  and  foliage  of  2  hardwood  species. 
Mean  recovery  efficiencies  for  GLYPH  as  deter- 
mined from  fortified  blank  field  samples  were  as 
follows:  (1)  bottom  sediment  84%,  (2)  suspended 


sediment  66%,  (3)  organic  soils  79%,  (4)  mineral 
soils  73%,  (5)  alderleaf  litter  81%,  (6)  salmonberry 
leaf  litter  84%,  and  (7)  artificial  deposit  collectors 
87%.  Precision  for  GLYPH  determination  was 
good,  with  less  than  14%  coefficient  of  variation 
on  mean  recovery  for  all  substrates.  Limits  of 
detection  were  lowest  for  sediment  (0.01  microg/g 
dry  mass)  and  highest  for  foliage  substrates  (0.10 
microg/g  dry  mass).  Using  this  system,  6  samples/ 
person/day  were  routinely  analyzed.  (Author's  ab- 
stract) 
W89-09846 


DETERMINATION  OF  ACIDIC  HERBICIDES 
AND    RELATED    COMPOUNDS    IN    WATER 
AND  SOIL  BY  CAPILLARY  GAS  CHROMA- 
TOGRAPHY USING  A  NITROGEN-PHOSPHO- 
ROUS DETECTOR, 
Moncton  Univ.  (New  Brunswick). 
A.  W.  Ahmed,  V.  N.  Mallet,  and  M.  J.  Bertrand. 
Journal-Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  72,  No.  2,  p  365-367,  March/ 
April  1989.  1  fig,  4  tab,  10  ref. 

Descriptors:  'Pollutant  identification,  'Herbicides, 
'Chromatography,  'Gas  chromatography. 

Methods  are  described  for  the  determination  of 
acidic  herbicides  and  related  compounds  in  water 
and  soil.  Eight  acidic  herbicides  and  related  com- 
pounds were  extracted  from  water  using  either 
dichloromethane  or  an  XAD-2  resin  column.  The 
acidic  moieties  were  derivatized  with  2- 
cyanoethyldimethyl(diethyl)aminosilane.  The  deri- 
vatized compounds  were  separated  using  capillary 
gas  chromatography  and  quantified  using  a  nitro- 
gen-phosphorous detector.  Extraction  from  water 
using  dichloromethane  or  an  XAD  resin  column 
resulted  in  recoveries  >  90%  at  0.1  ppb  with  an 
average  coefficient  of  variation  (CV)  of  6%.  In 
soils  extracted  with  aqueous  acetonitrile-acetic 
acid  and  partitioned  into  dichloromethane,  recov- 
eries at  500  ppb  were  >  75%  with  an  average  CV 
of  3.3%.  The  methods  are  rapid  and  there  are  few 
interferences.  (Author's  abstract) 
W89-09847 


COMPARATIVE  STUDY  OF  COLIFORM-ENU- 
MERATION  MEDIA  FROM  SEAWATER  SAM- 
PLES, 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 
M.  J.  Avila,  M.  A.  Morinigo,  R.  Cornax,  P. 
Romero,  and  J.  J.  Borrego. 

Journal  of  Microbiological  Methods  JMIMDQ, 
Vol.  9,  No.  3,  p  175-193,  March  1989.  4  fig,  7  tab, 
33  ref. 

Descriptors:  'Bioindicators,  'Pollutant  identifica- 
tion, 'Seawater,  'Water  sampling,  'Coliforms, 
'Membrane  filters,  Coliform  enumeration,  Culture 
media,  Agars. 

Fourteen  selective  media  currently  used  for  coli- 
form enumeration  from  water  samples,  accom- 
plished by  using  a  membrane-filtration  technique, 
were  evaluated  and  compared.  Deoxycholate  lac- 
tose and  mEndo  agars  showed  the  best  overall 
performance  characteristics  based  on  specificity, 
selectivity,  recovery  and  precision  of  the  methods. 
The  highest  specificity  for  coliforms  was  obtained 
with  MacConkey  and  mFC  media.  mTEC  and 
mT-7  agars  were  superior  on  the  selectivity  and 
recovery  efficiency  characteristics.  The  methods 
that  produced  the  highest  precision  were  deoxy- 
cholate lactose  and  Kligler  agars.  (Author's  ab- 
stract) 
W89-09867 


IMPROVED  METHOD  FOR  THE  ISOLATION 
OF  CAMPYLOBACTER  JEJUNI  AND  CAMPY- 
LOBACTER COLI  BACTERIOPHAGES, 

Central  Public  Health  Lab.,  London  (England). 
S.  Salama,  F.  J.  Bolton,  and  D.  N.  Hutchinson. 
Letters  in  Applied  Microbiology  LAMIE7,  Vol.  8, 
No.  1,  p  5-7,  January  1989.  13  ref. 

Descriptors:  'Bioindicators,  'Pollutant  identifica- 
tion, 'Bacteriophage,  'Membrane  filters,  'Filtra- 
tion, Centrifugation,  Isolation,  Phages,  Effluents, 
Wastewater. 


A  centrifugation  and  filtration  method  for  isolating 
Campylobacter  phages  employs  a  light  centrifuga- 
tion step  to  remove  most  of  the  dense  debris  fol- 
lowed by  filtration  through  a  1.2  microm  pore  size 
membrane  filter.  Some  samples  which  remained 
turbid  were  centrifuged  at  12000  rev/min  for  10 
min  at  room  temperature.  These  supernatants  and 
other  clear  filtrates  were  passed  through  0.22 
microm  pore  size  membrane  filters  to  produce  the 
phage  extract.  It  is  important  to  use  this  pore  size 
of  membrane  filter  to  prevent  Campylobacters  from 
passing  through  in  the  filtrate.  Membranes  of 
either  0.45  or  0.65  microm  pore  size  have  been 
used  to  isolate  Campylobacters  and  these  are  un- 
suitable for  use  in  phage  isolation  procedures.  Van- 
comycin was  added  to  the  basal  medium  used  for 
preparing  indicator  lawns  to  prevent  growth  of 
Bacillus  spp.  Campylobacter  phages  were  isolated 
from  272  effluent  samples  of  which  42  produced 
lysis  with  Campylobacter  jenuni  strains  and  seven 
with  C.  coli  strains.  Phages  were  recovered  from 
pig  manure,  abattoir  effluents,  human  feces, 
sewage  and  poultry  manure.  Phages  were  not  iso- 
lated from  water  samples,  cattle  and  sheep  feces 
and  farm  pasture  soil.  (Miller-PTT) 
W89-09869 


DETECTION  OF  METHYL,  HYDROXY- 
METHYL  AND  HYDROXYETHYL  HYDRO- 
PEROXIDES IN  AIR  AND  PRECIPITATION, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 

Inst,  fuer  Oekologische  Chemie. 

E.  Hellpointner,  and  S.  Gab. 

Nature  NATUAA,  Vol.  337,  No.  6208,  p  631-634, 

February  16,  1989.  2  fig,  3  tab,  31  ref. 

Descriptors:  'Air  pollution,  'Precipitation,  'Pol- 
lutant identification,  'Liquid  chromatography, 
•Chromatography,  Hydroperoxides,  Rain. 

The  determination  of  methyl  (MHP),  hydroxy- 
methyl  (HMP)  and  1-hydroxyethyl  (HEP)  hydro- 
peroxides with  H202,  by  high  performance  liquid 
chromatography  (HPLC),  is  reported  and  some 
preliminary  concentration  ranges  in  air  and  pre- 
cipitation are  presented.  This  method  exploits  the 
stability  of  hydroxyalkyl  hydroperoxides  in  cold 
acidic  solution  by  using  HPLC  to  separate  them 
from  H202,  which  is  normally  present  in  much 
higher  concentrations.  Directly  after  separation, 
both  the  temperature  and  the  pH  of  the  eluate  are 
increased  to  convert  the  hydroxyalkyl  hydroperox- 
ides to  H202  and  the  corresponding  aldehydes. 
H202  is  then  detected  by  the  highly  specific  and 
sensitive  p-hydroxyphenol  ethanoic  acid/peroxi- 
dase  fluorescence  reaction.  Any  H202  initially 
present  in  the  sample  is  eluted  first  from  the  HPLC 
column  and  is  detected  directly.  MHP  is  also  de- 
tected directly;  it  is  stable  to  the  higher  tempera- 
ture and  pH,  but  reacts  in  the  presence  of  horse- 
radish peroxidase.  During  February  and  March 
1988,  samples  of  snow  from  Freising/Munich  had 
an  average  H202  concentration  of  0.65  microm/L. 
Rain  samples  from  the  same  period  had  significant- 
ly higher  H202  concentrations.  The  peroxide  con- 
centration in  32  rain  samples  taken  in  April  and 
May  1988  varied  much  more  widely.  After  ex- 
tended periods  of  fine  weather,  the  first  rain  (typi- 
cally with  high  pH  values)  contained  little  H202, 
no  HMP  or  HEP  and  average  amounts  of  MHP. 
One  or  two  hours  later,  however,  peak  concentra- 
tions of  H202  were  reached  at  a  relatively  high 
pH.  Analyses  of  127  aqueous  samples  obtained  by 
freezing  water  out  of  the  air  at  -70  C  also  attest  to 
the  presence  of  MHP.  In  general,  peroxide  concen- 
trations increased  significantly  whenever  snow 
turned  into  rain.  The  range  and  the  variation  with 
time  of  the  H202  concentrations  reported  are 
comparable  with  those  reported  by  others.  (Miller- 
PTT) 
W89-09871 


USE  OF  TRIALKYLAMINES  AS  AN  INDICA- 
TOR OF  URBAN  SEWAGE  IN  SLUDGES, 
COASTAL  WATERS  AND  SEDIMENTS, 

Centro  de  Investigacion  y  Desarrollo,  Barcelona 
(Spain).  Environmental  Chemistry  Dept. 
M.  Vails,  J.  M.  Bayona,  and  J.  Albaiges. 
Nature  NATUAA,  Vol.  337,  No.  6209,  p  722-724, 
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Group  5A — Identification  Of  Pollutants 


February  23,  1989.  3  fig,  1  tab,  18  ref. 

Descriptors:  •Pollutant  identification,  •Sludge  dis- 
posal, •Wastewater,  •Coastal  waters,  •Sediments, 
Organic  compounds,  Water  pollution  sources, 
Wastewater  outfalls,  Ocean  dumping,  Wastewater 
pollution,  Detergents,  Urban  areas. 

Coastal  areas  receive  a  variety  of  land-based  or- 
ganic inputs,  both  natural  and  synthetic.  The  iden- 
tification of  specific  organic  markers  in  different 
marine  compartments  may  be  used  to  trace  the 
pathways  of  transport,  the  regions  of  concentration 
and  the  short-term  effects  of  such  inputs  into  the 
ocean.  Particular  attention  is  being  devoted  to  the 
assessment  of  urban  wastes  at  coastal  areas  because 
of  the  environmental  implications  of  discharging 
large  quantities  of  urban  sewage  waters  or  sludges 
into  the  sea.  The  widespread  occurrence  of  trialky- 
lamines  (TAMs)  is  reported  in  coastal  areas  origi- 
nating from  such  sewage  discharges.  The  concen- 
trations of  these  compounds  (which  have  the  for- 
mula R1R2NCH3  where  Rl  =  CH3  or  CnH(2n  + 
1)  and  R2  =  CnH(2n  +  1)  for  n  =  14-18)  in 
Western  Mediterranean  and  North  Sea  coastal 
sediments  ranged  from  0.1  to  35  microg/g,  depend- 
ing on  the  distance  from  and  the  pollutant  budget 
of  the  urban  sewage  sources.  TAMs  have  been 
identified  as  trace  impurities  in  quanternary  ammo- 
nium salts  used  as  fabric  softeners  in  household 
laundry  detergents,  for  which  reason  they  are 
found  in  urban  sewage  waters,  primarily  associated 
with  the  particulate  phase.  They  correlate  in  the 
sedimentary  record  with  other  domestic  surfactant 
markers,  such  as  the  long-chain  alkylbenzenes.  It  is 
proposed  that  the  TAMs  may  serve  as  conserva- 
tive indicators  of  urban  sewage  contamination  of 
coastal  areas.  (Author's  abstract) 
W89-09872 


CHEMICAL    COMPOSITION    OF    BOTTLED 
MINERAL  WATER, 

Drexel   Univ.,    Philadelphia,   PA.   Environmental 

Studies  Inst. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-09904 


HEAVY  METAL  CONCENTRATIONS  IN 
URBAN  SNOW  AS  AN  INDICATOR  OF  AIR 
POLLUTION, 

Muroran  Inst,  of  Tech.  (Japan).  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09913 


MULTILOCUS  GENETIC  RESISTANCE  AND 
SUSCEPTIBILITY  TO  MERCURY  AND  CAD- 
MIUM POLLUTION  IN  THE  MARINE  GAS- 
TROPOD, CERTTHIUM  SCABRIDUM, 

Haifa  Univ.  (Israel).  Inst,  of  Evolution. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-09927 


ACUTE  TOXICITY  BIOASSAYS  USING  RO- 
TIFERS: I.  A  TEST  FOR  BRACKISH  AND 
MARINE  ENVIRONMENTS  WITH  BRA- 
CHIONUS  PLICATILIS, 

Tampa  Univ.,  FL.  Div.  of  Science. 
T.  W.  Snell,  and  G.  Persoone. 
Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  1,  p 
65-80,  January  1989.  1  fig,  1  tab,  67  ref.  NSF  grant 
OCE-8600305,  Commision  of  European  Communi- 
ties grant  ENV-767-B(RS). 

Descriptors:  'Pollutant  identification,  *Water  pol- 
lution effects,  'Toxicity,  'Rotifers,  'Bioassay, 
•Marine  environment,  *Brackish  water,  Salinity, 
Population  exposure,  Growth  rates,  Heavy  metals, 
Copper,  Cadmium,  Malathion,  Ammonia,  Pesti- 
cides. 

The  rotifer  Brachionus  plicatUis  was  used  in  a 
standardized  24-h  acute  toxicity  test  for  the  marine 
environment.  Test  animals  were  obtained  by  hatch- 
ing cysts,  thus  eliminating  the  need  for  stock  cul- 
tures. Since  animals  hatching  from  cysts  are  of 
similar  age,  genotype  and  physiologic  condition, 
test  variability  is  greatly  reduced.  Controlled  cyst 
hatching  was  achieved  by  transferring  to  lower 


salinity,  warmer  temperature  and  light.  After  23  h 
at  25  C  and  15  ppt  salinity,  hatching  begins  and 
proceeds  rapidly.  By  28  h,  90%  of  the  cysts 
hatched.  A  protocol  was  outlined  to  collect  the 
neonates  and  use  them  in  a  simple  acute  toxicity 
test  to  calculate  a  24  h  LC  sub  50.  A  reference  test 
using  sodium  pentachlorophenate  (NaPCP)  was 
used  as  well  as  a  range-finding  test  and  a  definitive 
test  for  unknown  toxicants.  The  toxicity  of  six 
compounds  to  B.  plicatilis  was  examined  with  the 
following  decreasing  sensitivities:  copper  > 
NaPCP  >  sodium  dodecyl  sulfate  >  free  NH3  > 
cadmium  >  malathion.  For  3  of  the  6  compounds 
tested,  salinity  increase  from  15  to  30  ppt  resulted 
in  higher  sensitivity,  whereas  for  the  other  3  com- 
pounds there  was  no  effect.  In  comparison  with 
current  test  organisms,  B.  plicatilis  is  either  more, 
equal  or  less  sensitive  depending  on  the  compound, 
confirming  the  species-chemical  specificity  of 
mode  of  action  toxicants.  The  repeatability  of  the 
rotifer  test  is  5-6  times  better  than  that  reported  for 
Daphnia  tests  and  twice  as  good  as  the  Artemia 
nauplii  bioassay.  Like  the  standard  brine  shrimp 
nauplii  acute  test,  the  cyst-based  rotifer  test  is  an 
important  advance  in  acute  toxicity  testing  since  it 
eliminates  stock  cultures,  is  rapid,  sensitive,  highly 
repeatable,  easy  to  execute  and  cost  effective.  (Au- 
thor's abstract) 
W89-09934 


ACUTE  TOXICITY  BIOASSAYS  USING  RO- 
TIFERS: II.  A  FRESHWATER  TEST  WITH 
BRACHIONUS  RUBENS, 

Tampa  Univ.,  FL.  Div.  of  Science. 

T.  W.  Snell,  and  G.  Persoone. 

Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  1,  p 

81-92,  January  1989.  1  fig,  1  tab,  60  ref.  NSF  grant 

OCE-8600305. 

Descriptors:  *Pollutant  identification,  'Water  pol- 
lution effects,  'Bioassay,  'Rotifers,  'Toxicity,  Sub- 
lethal effects,  Organic  compounds,  Heavy  metals, 
Culturing  techniques,  Population  exposure,  Mala- 
thion, Copper,  Cadmium,  Ammonia,  Pesticides. 

The  rotifer  Brachionus  rubens,  hatched  from  cysts, 
were  used  in  a  24-h  acute  toxicity  test  for  freshwa- 
ter. Hatchlings  were  used  in  a  simple  protocol  that 
provided  for  LC  sub  50  calculation  and  yielded 
highly  repeatable  results.  Hatching  was  initiated  by 
transferring  cysts  to  warmer  temperatures  and 
light.  At  25  C,  hatching  commenced  after  17  h  and 
by  25  h,  40%  of  the  cysts  hatched.  The  average 
hatching  percentage  for  B.  rubens  cysts  was  53%. 
A  reference  test  using  sodium  pentachlorophenate 
(NaPCP)  yielded  an  LC  sub  50  of  0.62  mg/L,  with 
a  coefficient  of  variation  of  9.7%.  The  no  observed 
effect  concentration  (NOEC)  for  NaPCP  was  0.28 
mg/L.  Protocols  for  range-finding  and  definitive 
tests  of  unknown  toxicants  were  also  used;  six 
compounds  were  assayed  and  had  the  following 
toxicity  rankings:  copper  >  NaPCP  >  cadmium 
>  sodium  dodecyl  sulfate  >  free  NH3  >  malathi- 
on. The  precision  of  the  B.  rubens  acute  toxicity 
test  was  about  3  times  better  than  that  of  Daphnia. 
Like  its  marine  counterpart  with  B.  plicatilis,  the 
B.  rubens  test  for  fresh  water  has  a  major  advan- 
tage over  the  current  aquatic  test  in  that  it  elimi- 
nates culturing  and  maintenance  of  live  stocks. 
Test  animals  are  obtained  from  dormant  eggs  that 
have  a  shelf  life  of  at  least  1  yr.  Moreover,  the 
rotifer  test  proposed  is  fast,  convenient,  sensitive 
and  repeatable,  making  it  a  useful  new  tool  for 
routine  assessment  of  aquatic  toxicity  of  chemicals 
and  effluents.  (Author's  abstract) 
W89-09935 


BACTERIAL  CONTAMINATION  OF  HEMO- 
DIALYSIS CENTER  WATER  AND  DIALY- 
SATE:  ARE  CURRENT  ASSAYS  ADEQUATE, 
Louisville  Univ.,  KY.  Kidney  Disease  Program. 
G.  B.  Harding,  T.  Pass,  C.  Million,  R.  Wright,  and 
J.  DeJarnette. 

Artificial  Organs  ARORD7,  Vol.  13,  No.  2,  p  155- 
159,  April  1989.  1  fig,  3  tab,  9  ref. 

Descriptors:  'Water  treatment,  'Pollutant  identifi- 
cation, 'Bacteria,  'Laboratories,  'Water  use, 
•Hospitals,  Potable  water,  Human  diseases,  Pseu- 
domonas,  Public  health,  Culturing  techniques, 
Agars. 


Many  dialysis  centers  depend  on  clinical  laborato- 
ries or  a  commercially  available  dip  culture  to 
determine  the  contamination  levels  in  water  and 
dialysate.  To  determine  whether  these  standard 
clinical  culture  procedures  adequately  quantitate 
bacterial  contamination  in  hemodialysis  center 
water  and  dialysate,  test  results  of  two  routine 
clinical  media  were  compared,  trypticase  soy  agar 
(TSA)  and  plate  count  agar  (PCA),  with  those  of 
nutrient-poor  R2A  medium.  Dialysate  samples 
demonstrated  significant  differences  in  media,  the 
temperature  of  incubation,  and  plating  techniques 
(pour  plate  versus  spread  plates).  Purified  water 
for  dialysis  demonstrated  significant  differences 
only  for  media;  however,  temperature  was  an  im- 
portant variable.  Selective  growth  on  R2A  agar  of 
some  water-contaminating  and  dialysate-contami- 
nating  species  was  studied  by  velvet  disk  and  loop 
transfer  of  colonies.  A  strong  selectivity  for  water- 
borne  bacteria  was  demonstrated  by  R2A  agar;  the 
bacteria  that  did  not  grow  on  TSA  at  25  C  and  35 
C  included  Pseudomonas  vesicularis,  Moraxella 
spp,  and  Alcaligenes  spp.  (Author's  abstract) 
W89-09936 


VIABILITY   OF  SALMONELLA   SPECIES   IN 
NATURAL  WATERS, 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09947 


WATER-PHASE  DISTRIBUTION  OF  HEXACH- 
LOROBENZENE  IN  A  DELTAIC  ENVIRON- 
MENT (EBRE  DELTA,  WESTERN  MEDITER- 
RANEAN), 

Instituto    de    Quimica    Bio-Organica,    Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09948 


ISOMER-SPECIFIC  DETERMINATION  OF 
PCDD/PCDF  IN  OIL  EXTRACTS  FROM 
WATER  LEACHATES  OF  A  WASTE  LAND- 
FILL, 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.). 

C.  Forst,  L.  Stieglitz,  and  G.  Zwick. 
Chemosphere  CMSHAP,  Vol.  17,  No.  10,  p  1935- 
1944,  1988.  4  fig,  5  tab,  10  ref. 

Descriptors:  'Pesticides,  'Dioxins,  'Pollutant  iden- 
tification, 'Organic  compounds,  'Landfills,  *Lea- 
chates,  'Chlorinated  hydrocarbons,  'Hazardous 
materials,  Chromatography,  Sampling. 

A  cleanup  procedure  was  modified  for  the  isomer- 
specific  analysis  of  polychlorinated  dibenzodioxins 
(PCDDs)  and  dibenzofurans  (PCDFs)  in  oil  ex- 
tracts from  water  leachates  of  a  hazardous  waste 
landfill.  After  pretreatment,  the  samples  from  the 
landfill  were  chromatographed  on  Alumina  B- 
Super  I,  silica  gel/44%  concentrated  H2S04  and 
Bio-Beads  S-X3.  Separation  of  2,3,7,8-tetra-CDD 
and  fine  sample  purification  was  performed  on 
Alumina  B-Super  I  (micro-column).  Except  for 
2,3,7,8-tetra-CDF,  all  the  2,3,7,8-substitued 
PCDDs/PCDFs  could  be  detected.  Among  the 
2,3,7,8-tetra  and  hexa-CDDs/CDFs,  2,3,7,8- 
TCDD  was  by  far  the  most  abundant  isomer, 
determined  at  a  mean  concentration  of  70.5  ppb. 
Industrial  wastes  from  2,4,5-trichlorphenol  produc- 
tion are  assumed  to  be  the  main  source  for  the  high 
concentration  of  2,3,7,8-TCDD.  From  the  isomer- 
specific  analysis  of  the  hepta-CDFs,  pentachloro- 
phenol  can  be  considered  as  the  source  of  the 
higher  chlorinated  PCDDs/PCDFs.  (Author's  ab- 
stract) 
W89-09949 


MUSSEL  INCUBATION  METHOD  FOR  MONI- 
TORING ORGANOCHLORTNE  POLLUTANTS 
IN  WATERCOURSES.  FOUR-YEAR  APPLICA- 
TION IN  FINLAND, 

Water  and  Environment  District  of  Central  Fin- 
land, Jyvaskyla  (Finland). 

S.  Herve,  P.  Heinonen,  R.  Paukku,  M.  Knuutila, 
and  J.  Koistinen. 
Chemosphere  CMSHAP,  Vol.  17,  No.  10,  p  1945- 
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1961,  1988.  6  fig,  6  tab,  20  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Mussels, 
•Monitoring,  "Pollutant  identification,  *Bioassay, 
•Hydrocarbons,  *Bioaccumulation,  Finland, 
Bleaching  wastes,  Industrial  wastes,  Watercourses, 
Chlorinated  hydrocarbons,  Pulp  wastes,  Kraft  mill 
wastes. 

Four-week  incubation  of  mussels  followed  by  anal- 
yses has  been  developed  as  a  sensitivity  method  for 
monitoring  chlorohydrocarbons,  chlorophenols 
and  aromatic  chloroethers  in  watercourses.  During 
a  four-year  application  at  the  Kymijoki  River  basin 
in  Central  and  Southern  Finland,  a  decreasing 
trend  of  chlorophenol  pollution,  appearance  of 
chlorocymenes,  chlorocymenenes,  other  chlorohy- 
drocarbons from  pulp  bleaching  and  bioaccumula- 
tion  of  chloroanisoles  and  chloroveratroles  was 
shown.  A  continuing  local  polychlorinated  bi- 
phenyl  pollution  was  found  and  its  place  of  origin 
was  traced.  Use  of  combined  samples  in  analysis  to 
improve  the  economy  of  monitoring  was  applied 
successfully.  Toxaphene  components  and  toxic  pol- 
ychlorinated dibenzodioxins  (PCDD)  and  poly- 
chlorinated dibenzofurans  (PCDF)  congeners  were 
absent  in  mussels  incubated  very  near  to  the  efflu- 
ent pipe  of  the  activated  sludge  treatment  plant  of 
a  kraft  pulp  mill.  (Author's  abstract) 
W89-09950 


DETERMINATION  OF  ADSORBABLE  OR- 
GANIC HALOGENS  (AOX)  AND  THEIR  MO- 
LECULAR WEIGHT  DISTRIBUTION  IN  SUR- 
FACE WATER  SAMPLES, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 
Environmental  Research. 

B.  Wigilius,  B.  Allard,  H.  Boren,  and  A.  Grimvall. 
Chemosphere  CMSHAP,  Vol.  17,  No.  10,  p  1985- 
1994,  1988.  4  fig,  4  tab,  15  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  ♦Pollut- 
ant identification,  *Organic  compounds,  •Halo- 
gens, 'Surface  water,  'Sampling,  Chemical  prop- 
erties, Humic  acids,  Fractionation,  Chromatogra- 
phy, Adsorption,  Physicochemeical  properties. 

The  hypothesis  that  complexing  of  chloride  ions 
with  humic  substances  may  interfere  with  the  anal- 
ysis of  adsorbable  organic  halogens  (AOX)  in  sur- 
face waters  was  tested  and  rejected  in  experiments 
with  the  radioactive  isotope  36C1.  However,  the 
recovery  of  AOX  from  activated  carbon  added  to 
water  samples  was  strongly  pH-dependent  and 
thereby  statistically  correlated  to  the  recovery  of 
humic  substances.  A  procedure  for  determining  the 
molecular  weight  distribution  of  AOX  in  surface 
water  samples  was  developed.  After  preconcentra- 
tion  in  a  rotary  evaporator,  the  sample  was  frac- 
tionated with  a  Sephadex  G-25  column,  and  AOX 
were  determined  for  each  of  the  fractions  collect- 
ed. A  HPLC  (HPSEC)  column,  giving  the  same 
elution  order  as  the  Sephadex  column,  provided  a 
method  for  calibration  of  the  fractionation.  Analy- 
sis of  surface  waters  not  affected  by  industrial 
effluents  showed  that  such  waters  normally  con- 
tained 10-50  micrograms/L  of  AOX,  and  that  the 
molecular  weight  distribution  of  the  AOX  did  not 
differ  markedly  from  that  of  the  aqueous  organic 
substances  in  general.  The  observed  concentrations 
of  AOX  indicate  that  there  is  a  large,  thus  far 
unidentified,  source  of  organohalogen  compounds 
in  surface  water.  (Author's  abstract) 
W89-09951 


DETERMINATION,  FATE,  AND  POTENTIAL 
SIGNIFICANCE  OF  PCBS  IN  FISH  AND  SEDI- 
MENT SAMPLES  WITH  EMPHASIS  ON  SE- 
LECTED AHH-INDUCING  CONGENERS, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

J.  N.  Huckins,  T.  R.  Schwartz,  J.  D.  Petty,  and  L. 

M.  Smith. 

Chemosphere  CMSHAP,  Vol.  17,  No.  10,  p  1995- 

2016,  1988.  6  fig,  6  tab,  69  ref. 

Descriptors:  'Path  of  pollutants,  'Polychlorinated 
biphenyls,  'Pollutant  identification,  'Fate  of  pol- 
lutants, 'Fish  populations,  'Sediments,  Population 
exposure,  Organic  compounds,  Industrial  wastes, 
Sampling,  Great  Lakes. 


Total  polychlorinated  biphenyl  (PCB)  residues, 
non-o,o'-Cl  PCBs,  and  the  most  AHH-active 
mono-o*-Cl  PCB  congener  were  determined  in 
Great  Lakes  fish  and  sediment  samples.  Toxic 
3>3lj4j4'-tetrachlorobiphenyl  and  2,3,3',4,4'-pen- 
tachlorobiphenyl  were  detected  in  both  fish  and 
sediments.  There  appeared  to  be  some  reduction  in 
the  percentage  content  of  the  selected  AHH-active 
congeners  in  fish  and  sediment  PCB  residues  when 
compared  to  their  percentage  content  in  the  Aro- 
clor  mixtures  suspected  as  sources  of  contamina- 
tion. The  TCDD  equivalents  (AHH  induction  po- 
tency normalized  to  TCDD,  times  residue  concen- 
tration in  pg/g)  were  as  high  as  666  pg/g  in  fish. 
The  elevated  levels  of  di  and  trichlorobiphenyls 
relative  to  tetra  and  pentachlorobiphenyls  in  one 
sediment  sample  suggested  that  anaerobic  reduc- 
tive dechlorination  had  occurred,  as  this  peak  pat- 
tern would  not  be  expected  to  result  from  simple 
partitioning.  The  current  data  were  not  adequate 
to  confidently  predict  the  aquatic  fate  of  AHH- 
inducing  PCB  congeners.  (Author's  abstract) 
W89-09952 

CHLORTNATED  INSECTICIDE  RESIDUES  IN 
TANZANIAN  ENVIRONMENT.  TANZADRIN, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
J.  Paasivirta,  H.  Palm,  R.  Paukku,  J.  Akhabuhaya, 
and  M.  Lodenius. 

Chemosphere  CMSHAP,  Vol.  17,  No.  10,  p  2055- 
2062,  1988.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Insecticides,  'Tanzania,  'Organic 
pesticides,  'Polychlorinated  biphenyls,  Aquatic 
plants,  Sediments,  Chlorine,  Organic  compounds, 
Dieldrin,  Tanzadrin. 

Sediment,  water,  plant,  and  fish  samples  in 
Nyumba  ya  Mungu  Reservoir  in  Tanzania  were 
analyzed  for  organochlorine  insecticide  residues 
and  polychlorinated  biphenyls  (PCBs).  PCB  was 
not  found  (  <  0.5  ng/g  in  dry  weight).  Also,  the 
levels  of  other  chloroinsecticide  residues  were  low 
(0.1-21  ng/g)  except  dielderin  (4-36  ng/g),  and 
especially  its  photometabolite  Tanzadrin  (approx. 
10-250  ng/g).  Tanzadrin  was  found  to  be  a  product 
of  a  chlorine-hydrogen  exchange  at  olefmic  carbon 
9  of  dieldrin  and  could  be  prepared  by  UV-irradia- 
tion  of  dieldrin  in  hexane.  (Author's  abstract) 
W89-09954 


SURVIVAL  AND  DETECTION  OF  BACTERIA 
IN  AN  AQUATIC  ENVIRONMENT, 

Nevada  Univ.,   Las  Vegas.   Dept.   of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09964 


DETECTION  OF  FECAL  COLIFORMS  FN 
WATER  BY  USING  (C14)MANNITOL, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

D.  J.  Reasoner,  and  E.  E.  Geldreich. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  4,  p  907-911,  April  1989.  5 

fig,  1  tab,  25  ref. 

Descriptors:  'Bioindicators,  'Bacterial  analysis, 
'Coliforms,  'Water  quality,  Potable  water,  Recre- 
ational water,  Contamination,  Carbon  radioiso- 
topes, Mannitol. 

Interest  in  rapid  bacterial  detection  methods  for 
sanitary  indicator  bacteria  in  water  prompted  a 
study  of  the  use  of  (U-C14)mannitol  to  detect  fecal 
coliforms  (FC).  A  simple  method  which  used  m- 
FC  broth,  membrane  filtration,  and  two-tempera- 
ture incubation  (35C  for  2  h  followed  by  44. 5C  for 
2.5h)  was  developed.  (U-C14)mannitol  was  added 
to  the  medium,  and  the  temperature  was  raised  to 
44.5C  after  2  h  at  35C.  C14-C02  was  collected  as 
C14-BaC03  and  assayed  by  liquid  scintillation 
spectroscopy.  Correlations  were  examined  be- 
tween FC  cell  numbers  at  the  start  of  incubation 
(standard  24-h  FC  test)  and  BaC03  counts  per 
minute  after  4.5  h.  Results  indicated  that  FC  num- 
bers ranging  from  10  to  210,000  cells  could  be 
detected  in  4.5  h.  Within-sample  reproducibility  at 
all  cell  concentrations  was  good,  but  sample-to- 
sample  reproducibility  was  variable.  Comparisons 


between  m-FC  broth  and  m-FC  broth  modified  by 
substituting  D-mannitol  for  lactose  indicated  that 
the  standard  m-FC  broth  was  the  better  test 
medium.  Results  from  experiments  in  which  di- 
methyl sulfoxide  was  used  to  increase  permeability 
of  FC  to  (U-C14)mannitol  indicated  no  increase  in 
C14-C02  production  due  to  dimethyl  sulfoxide. 
Detection  of  FC  by  this  method  may  be  useful  for 
rapid  estimation  of  FC  levels  in  freshwater  recre- 
ational areas,  for  estimating  the  quality  of  potable 
source  water,  and  potentially  for  emergency  test- 
ing of  potable  water  suspected  of  contamination 
due  to  distribution  line  breaks  or  cross-connec- 
tions. (Author's  abstract) 
W89-09966 


NATIONAL  FIELD  EVALUATION  OF  A  DE- 
FINED SUBSTRATE  METHOD  FOR  THE  SI- 
MULTANEOUS DETECTION  OF  TOTAL 
COLIFORMS  AND  ESCHERICHIA  COLI 
FROM  DRINKING  WATER:  COMPARISON 
WITH  PRESENCE- ABSENCE  TECHNIQUES, 
Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
S.  C.  Edberg,  M.  J.  Allen,  and  D.  B.  Smith. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  4,  p  1003-1008,  April  1989. 
5  tab,  25  ref.  EPA  Ccooperative  Agreement 
CR811335. 

Descriptors:  'Bioindicators,  'Drinking  water, 
'Water  quality,  'Bacterial  analysis,  'Coliforms, 
'Escherichia  coli,  Autoanalysis  Colilert  method, 
Fluorescence. 

A  defined  substrate  method  was  applied  to  drink- 
ing water  to  simultaneously  enumerate  total  coli- 
forms and  total  E.  coli  directly  from  samples.  After 
incubation  at  35C  for  24  h,  the  development  of 
yellow  in  an  initially  colorless  solution  was  specific 
for  total  coliforms;  fluorescence  at  366  nm  in  the 
same  tube(s)  or  vessel  demonstrated  the  presence 
of  E.  coli.  No  confirmatory  or  completed  steps 
were  necessary.  Known  as  autoanalysis  Colilert 
(AC),  this  method  was  constituted  as  a  presence- 
absence  test  and  compared  with  the  methods  de- 
scribed in  Standard  Methods  (SM)  in  the  P-A 
format.  Seven  water  utilities  representing  a  wide 
geological  and  hydrological  spectrum  participated 
in  the  evaluation.  A  total  of  702  split  drinking 
water  samples  were  analyzed.  Of  these,  358  were 
negative  in  both  tests  (SM-,  and  AC-);  302  were 
positive  (SM  +  and  AC  +  );  and  42  were  mixed 
(SM+  and  AC-,  20;  AC+  and  SM-,  22).  The 
overall  agreement  rate  was  94%.  Comparison  of 
the  SM  and  AC  results  by  nonparametric  statistics 
demonstrated  no  differences.  Heterotrophic  plate 
count  bacteria  exerted  no  discernible  effect  on  the 
AC  test.  By  subculture,  each  time  the  AC  test  was 
yellow,  a  total  coliform  was  present;  when  the  test 
was  fluorescent,  E.  coli  was  isolated.  (Author's 
abstract) 
W89-09970 


BIOLOGICAL    SURVEILLANCE    OF    WATER 

QUALITY:  1.  A  COMPARISON  OF  MACROIN- 

VERTEBRATE    SURVEILLANCE    METHODS 

IN  RELATION  TO  ASSESSMENT  OF  WATER 

QUALITY  IN  A  CHALK  STREAM, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

L.  C.  V.  Pinder,  M.  Ladle,  T.  Gledhill,  J.  A.  B. 

Bass,  and  A.  M.  Matthews. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  2,  p  207-226,  April  1987.  5  fig,  9  tab,  15  ref. 

Descriptors:  'Bioindicators,  'Water  quality, 
•Streams,  'Macroinvertebrates,  'Species  diversity, 
'Pollution  index,  Gravel,  Alkaline  water,  Sedi- 
ments, England. 

Spring  and  autumn  samples  of  macroinvertebrates 
were  obtained  from  gravel,  soft  sediments  and  the 
macrophyte.  Ranunculus  calcareus,  in  a  southern 
England  chalk  stream.  Various  diversity  indices 
and  pollution  indices  were  applied  to  the  data  and 
comparisons  made  between  the  different  substrata, 
sampling  methods  and  levels  of  identification  of 
invertebrates.  The  greatest  numbers  of  species  was 
found  in  gravel  with  kick  samples  being  more 
productive  than  cores  in  this  respect.  The  spring 
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series  of  gravel  samples  had  the  advantage  that 
fewer  sample  units  were  required  to  produce  the 
maximum  number  of  species.  The  Simpson  and 
Shannon-Weaver  indices  of  diversity  were  affected 
by  sample  size  to  a  lesser  extent  than  either  the 
Margalef  or  Menhinick  index.  The  Simpson  index 
was  affected  to  only  a  small  extent  by  the  level  of 
identification.  Sample  size  had  little  effect  on  the 
value  of  the  Trent  Biotic  Index,  based  on  gravel 
samples,  but  values  of  the  National  Water  Council 
(NWC)  Score  and  the  Chandler  Score  had  a 
marked  tendency  to  increase  along  with  the  size  of 
the  sample.  The  Average  Score  per  Taxon  (ASPT) 
versions  of  both  the  NWC  and  Chandler  Scores 
were  largely  independent  of  sample  size.  The 
ASPT  version  of  the  NWC  Score  was  closely 
correlated  with  the  total  NWC  Score,  the  Chan- 
dler Score  and  with  3  of  the  4  diversity  indices  in 
the  order  of  ranking  of  samples.  The  ASPT  ver- 
sion of  the  Chandler  Score  did  not  correlate  sig- 
nificantly with  any  other  score  or  index  in  this 
respect.  Gravel  is  recommended  as  the  optimum 
biotope  for  sampling  for  surveillance  purposes,  and 
kick  samples  are  preferred  to  core  samples  since 
they  tend  to  collect  a  greater  number  of  species 
and  require  less  equipment.  Among  the  diversity 
indices,  the  Simpson  index  has  the  advantage  of 
being  relatively  independent  of  size  of  sample  and 
being  little  affected  by  the  level  of  identification. 
ASPT  based  on  the  NWC  system  is  recommended 
since  it  is  little  affected  by  sample  size,  is  simple  to 
calculate  and  requires  a  limited  degree  of  taxonom- 
ic  expertise.  (Author's  abstract) 
W89-09975 


CRITICAL  EVALUATION  OF  THE  FATHEAD 
MINNOW  7-DAY  STATIC  RENEWAL  TEST, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 
and  Environmental  Toxicology. 
M.  A.  Mayes,  T.  J.  Shafer,  and  M.  G.  Barron. 
Chemosphere  CMSHAF,  Vol.  17,  No.  11,  p  2243- 
2252,  1988.  6  tab,  Href. 

Descriptors:  'Chlorinated  hydrocarbons,  'Bioindi- 
cators,  'Water  pollution  effects,  'Testing  proce- 
dures, 'Pollutants,  'Organic  compounds,  'Toxici- 
ty, 'Fathead  minnows,  Larvae,  Dichlorophenol, 
Dichlorobenzene. 

The  practicality  and  reproducibility  of  the  7-day 
fathead  minnow  static  renewal  test  was  evaluated 
with  3  preliminary  control  tests  with  no  chemicals, 
four  tests  with  2,4-dichlorophenol  (DCP),  and  one 
test  with  1,4-dichlorobenzene  (DCB).  Overall 
growth  offish  in  control  tests  averaged  0.430  +or- 
0.128  mg/fish  (range  0.235-0.747  mg),  and  survival 
averaged  92.7%.  Seven-day  tests  with  DCP  indi- 
cated the  maximum  acceptable  toxicant  concentra- 
tion (MATC)  was  3.48  mg/1,  compared  to  a  stand- 
ard 32-day  embryo-larval  test  MATC  of  0.795  mg/ 
1.  A  7-day  test  with  DCB  indicated  the  MATC  was 
2.85  mg/1,  compared  to  a  standard  32-day  embryo- 
larval  test  MATC  of  0.763  mg/1.  A  large  variation 
in  average  fish  weight  was  observed  between  repli- 
cate tanks  and  replicate  tests.  Results  indicate  that 
the  7-day  test  may  not  provide  as  sensitive  a  meas- 
ure of  chronic  toxicity  as  the  32-day  embryo-larval 
test.  Further,  the  prescribed  testing  and  weighing 
methodology  makes  the  7-day  test  quite  labor  in- 
tensive, which  minimizes  the  advantage  of  the 
test's  short  duration.  (Author's  abstract) 
W89-09997 


SURFACE-ENHANCED  RESONANCE  RAMAN 
SPECTROSCOPY  AS  AN  ANCILLARY  HIGH- 
PERFORMANCE  LIQUID  CHROMATOGRA- 
PHY DETECTOR  FOR  NLTROPHENOL  COM- 
POUNDS, 

Nebraska  Univ. -Lincoln.  Dept.  of  Chemistry. 
F.  Ni,  L.  Thomas,  and  T.  M.  Cotton. 
Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  8, 
p  888-894,   1989.  7  fig,  1  tab,  49  ref.  NIH  grant 
GM35 108-5    and    NIEHS    Career    Development 
Award  ES00169. 

Descriptors:  'Pollutant  identification,  'Phenols, 
'Dinitrophenol,  'Dinitrocresol,  'Chromatogra- 
phy, 'Toxic  wastes,  'Spectroscopy,  Liquid  chro- 
matography, Nitrophenol,  Raman  spectroscopy, 
SERRS  spectroscopy. 


The  potential  application  of  surface-enhanced  reso- 
nance Raman  scattering  (SERRS)  spectroscopy  as 
an  off-line  secondary  detector  for  high  perform- 
ance liquid  chromatography  (HPLC)  was  evaluat- 
ed. Four  nitrophenol  compounds,  2-nitrophenol,  4- 
nitrophenol,  2,4-dinitrophenol,  and  4,6-dinitrocre- 
sol  were  separated  by  isocratic  reverse-phase 
HPLC  and  monitored  with  a  conventional  UV 
detector.  Resonance  Raman  and  SERRS  spectros- 
copy were  next  used  to  provide  the  required  speci- 
ficity for  distinguishing  the  nitrophenol  com- 
pounds. The  SERRS  detection  limit  for  both  2- 
nitrophenol  and  4-nitrophenol  was  calculated  to  be 
14  ppb  and  that  for  2,4-dinitrophenol  and  4,6- 
dinitrocresol  was  estimated  to  lie  near  the  parts- 
per-billion  level  as  well.  This  detection  limit  is  2-3 
orders  of  magnitude  lower  than  that  obtained  by 
resonance  Raman  spectroscopy.  In  addition,  each 
fraction  obtained  by  HPLC  separation  of  a  mixture 
of  nitrophenols  provides  a  definitive  SERR  spec- 
trum that  can  serve  as  a  fingerprint  to  identify 
individual  compounds.  (Author's  abstract) 
W89-10000 


TRACE  ANALYSIS  OF  IRON  IN  ENVIRON- 
MENTAL  WATER  AND  SNOW  SAMPLES 
FROM  POLAND, 

Warsaw  Univ.  (Poland).  Dept.  of  Chemistry. 
J.  Golimowski. 

Analytical  Letters  ANALBP,  Vol.  22,  No.  2,  p 
481-492,  February  1989.  3  fig,  1  tab,  12  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Iron,  'Snow,  'Wastewater  analysis,  Trace  levels, 
Voltammetry,  Poland. 

A  voltammetric  method  for  the  determination  of 
Fe  at  a  detection  limit  of  4  microgram/1  is  de- 
scribed, using  the  catalytic  current  of  the  reduction 
of  the  Fe(III)-triethanolamine  (TEA)  complex  in 
the  presence  of  bromate  ions.  The  determination 
was  performed  at  a  mercury  hanging  drop  elec- 
trode without  preconcentration,  using  the  TEA 
alkaline  solution  as  a  supporting  electrolyte  and  the 
differential  pulse  technique.  A  peak  current  for  the 
Fe(III)-TEA  catalytic  reduction  was  observed  at  a 
potential  of -1.0  V  (Ag/AgCl)  saturated  electrode). 
The  influence  of  TEA,  Br03  and  NaOH  concen- 
trations on  the  peak  height  was  studied.  A  100-fold 
excess  of  Mn  and  a  50-fold  excess  of  Cr(VI)  and 
Zn  did  not  interfere  in  the  determination.  This 
method  allows  the  rapid  determination  of  iron  in 
water  samples  and  can  be  applied  also  to  other 
substances  such  as  snow  and  wastewater  samples. 
Other  metals  present  in  natural  samples  do  not 
disturb  the  determination,  and  the  complex  agent 
DTPA  permits  the  iron  determination  in  sea  water 
and  other  samples  containing  magnesium,  such  as 
plants.  (Sand-PTT) 
W89-10001 


IN  SLTU  RTVER  EXPOSURE  VESSEL  FOR 
BIOACCUMULATION  STUDIES  OF  JUVE- 
NILE FISH, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 
P.  A.  Jones,  and  R.  J.  Sloan. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  2,  p  151-155,  1989.  3  fig,  2 
tab,  14  ref.  EPA  grant  C361 167-01. 

Descriptors:  'In  situ  tests,  'Bioassay,  'Fish, 
•Bioaccumulation,  Fathead  minnows,  Field  tests, 
Population  exposure,  Hudson  River,  Stress,  Fish 
handling  facilities,  Performance  evaluation,  New 
York. 

A  large-volume,  easily  handled  exposure  vessel  for 
holding  juvenile  fish  during  bioaccumulation  stud- 
ies of  water-borne  contaminants  was  designed  and 
tested  in  the  Hudson  River  in  New  York.  The 
exposure  vessel,  which  has  a  20-1  capacity  and  can 
hold  250-350  juvenile  fish  for  tests,  minimized  the 
stress  to  the  fish  and  allowed  representative  con- 
taminant accumulation  during  time-series  subsam- 
pling  and  long-term  in  situ  exposure.  A  total  of 
3,500  juvenile  fathead  minnows  (Pimephales  pro- 
melas)  were  introduced  into  the  river  inside  these 
vessels  over  a  6-month  study  period;  3,325  individ- 
uals were  recovered.  (Rochester-PTT) 
W89- 10008 


EVALUATION  OF  BIOASSAYS  FOR  DESIGN- 
ING SEDIMENT  CLEANUP  STRATEGIES  AT 
A  WOOD  TREATMENT  SITE, 

Westat,  Inc.,  Rockville,  MD.  Research  Div. 

L.  A.  Athey,  J.  M.  Thomas,  W.  E.  Miller,  and  J. 

Q.  Word. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  8,  No.  3,  p  223-230,  1989.  3  fig,  3 

tab,  7  ref.  DOE  Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Sediment  contamination,  'Bioassay, 
•Cleanup  operations,  'Industrial  wastes,  'Wood 
wastes,  Comparison  studies,  Daphnia,  Microtox, 
Infrared  spectroscopy,  Decision  making,  Pollutant 
identification,  Chemical  analysis,  Performance 
evaluation,  Mississippi. 

Standard  bioassays  were  studied  to  evaluate  their 
utility  in  guiding  remedial  action  decisions  at  sites 
contaminated  with  wood  treatment  operation 
wastes.  The  toxicities  of  sediment,  sediment  elutri- 
ate, and  whole  water  samples  collected  from  a 
creek  adjacent  to  a  wood  treatment  site  in  Missis- 
sippi were  estimated  using  six  bioassays  and  com- 
pared with  estimated  concentrations  of  creosote 
and  related  materials  obtained  from  the  same  sam- 
ples by  infrared  spectroscopy.  Of  the  bioassays, 
Daphnia  and  Microtox  were  most  sensitive  to  the 
contaminants  from  the  wood  treatment  operation. 
Based  on  an  analysis  of  these  samples,  chemical 
analysis  alone  is  insufficient  to  guide  cleanup  deci- 
sions, but  bioassays  alone  can  provide  usable  guid- 
ance, especially  if  more  than  one  contaminant  is 
present.  (Author's  abstract) 
W89-10014 


USE  OF  RESPIRATORY-CARDIOVASCULAR 
RESPONSES  OF  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  IN  IDENTIFYING  ACUTE  TOX- 
ICITY SYNDROMES  IN  FISH:  PART  3.  POLAR 
NARCOTICS, 

American  Scientific  International,  Duluth,  MN. 
S.  P.  Bradbury,  T.  R.  Henry,  G.  J.  Niemi,  R.  W. 
Carlson,  and  V.  M.  Snarski. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  3,  p  247-261,  1989.  4  fig,  5 
tab,  41  ref. 

Descriptors:  'Bioindicators,  'Toxic  wastes,  'Pol- 
lutant identification,  'Water  pollution  effects, 
'Narcotics,  'Fish,  'Neurological  effects,  'Toxici- 
ty, Phenols,  Anilines,  Tissue  analysis,  Blood,  Car- 
diovascular effects,  Principal  component  analysis, 
Classification,  Physiology. 

The  physiological  responses  of  rainbow  trout  to 
acutely  lethal  aqueous  concentrations  of  the  sus- 
pected polar  narcotics  phenol,  2,4-dimethylphenol, 
aniline,  2-chloroaniline,  and  4-chloroaniline  were 
examined.  Visible  signs  of  intoxication  included 
tremors  that  progressed  to  whole-organism  clonic 
seizures,  followed  by  general  depression  and  respi- 
ratory-cardiovascular collapse.  Tremors  and  sei- 
zures usually  were  initiated  with  coughs.  The  most 
striking  changes  in  the  respiratory-cardiovascular 
parameters  of  all  five  toxicants  included  elevated 
cough  frequency  (coincident  with  seizures),  venti- 
lation frequency  and  hematocrit,  and  depressed  gill 
oxygen  uptake  efficiency,  arterial  pH,  total  arterial 
oxygen,  and  total  arterial  carbon  dioxide.  The 
physiological  responses  noted  were  attributed  to 
the  initial  muscular  activity  associated  with  sei- 
zures followed  by  respiratory-cardiovascular  col- 
lapse. Using  phenol  as  a  model  compound,  these 
effects  were  found  to  be  reversible  when  intoxicat- 
ed fish  were  exposed  to  chemical-free  water.  Prin- 
cipal components  analyses  of  the  physiological  re- 
sponses demonstrated  that  the  1 1  monitored  varia- 
bles were  highly  correlated.  Responses  within  each 
toxicant-exposure  group  were  distinct  from  those 
of  the  control  group.  The  response  data  sets  for  the 
suspected  polar  narcotics  (N  =  20  fish)  were  com- 
bined with  four  fish  acute  toxicity  syndromes 
(FATS,  N  =  32  fish);  (respiratory  uncoupler  syn- 
drome, respiratory  irritant  syndrome,  acetylcholin- 
esterase inhibitor  syndrome,  and  narcosis  syn- 
drome), and  assessed  using  discriminant  function 
analysis.  All  52  trout  could  be  correctly  classified 
into  their  respective  FATS.  As  a  result,  two  sepa- 
rate narcosis  FATS,  narcosis  type  I  (previous 
work)  and  narcosis  type  II  (this  study),  were  de- 
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fined.  Identification  of  a  narcosis  type  II  syndrome 
supports  the  concept  of  developing  quantitative 
structure-activity    relationship    models    for    polar 
narcotics  in  fish.  (Author's  abstract) 
W89-10016 


DETERMINATION  OF  SOME  ADDITIONAL 
TRACE  ELEMENTS  IN  CERTIFIED  STAND- 
ARD REFERENCE  MATERIALS  (SOILS, 
SLUDGES,  SEDIMENT)  BY  ICP-EMISSION 
SPECTROMETRY, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Oekologische  Chemie. 
P.  Schramel. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie, 
Vol.  333,  No.  3,  p  203-210,  February  1989.  9  fig,  10 
tab,  19  ref. 

Descriptors:  *Water  analysis,  'Chemical  analysis, 
•Heavy  metals,  'Standards,  Soils,  Sludge,  Sedi- 
ments, Emission  spectrometry,  Silver,  Gold, 
Boron,  Barium,  Beryllium,  Cobalt,  Lithium,  Mo- 
lybdenum, Sodium,  Phosphorus,  Platinum,  Sulfur. 

The  concentrations  of  some  elements,  such  as  Ag, 
Au,  B,  Ba,  Be,  Co,  Li,  Mo,  Na,  P,  Pt,  and  S  in 
some  standard  reference  materials  (SRMs)  were 
determined  using  high-resolution  inductively-cou- 
pled-plasma (ICP)-emission  spectroscopy.  The  ma- 
terials used  were  three  soils  and  three  sludges  from 
the  Community  Bureau  of  Reference,  European 
Communities,  and  one  sediment  from  National 
Bureau  of  Standards,  U.S.A.  The  aqua  regia-solu- 
ble  and  the  total  content  using  HF-treatment  were 
determined.  The  mean  values  of  six  independent 
measurements  are  presented  for  each  material  and 
for  each  decomposition  method  (certification  con- 
ditions). The  quantitative  determination  of  Au  and 
Pt  was  not  possible  due  to  severe  spectroscopic 
interferences,  which  could  not  be  eliminated.  In 
addition  to  the  concentration  values,  the  detection 
limits  and  limits  of  determination  for  each  element 
in  the  investigated  matrices  are  given.  For  compar- 
ison and  for  testing  the  validity  of  the  decomposi- 
tion procedures,  certified  elements  like  Cd,  Cu,  Ni, 
and  Zn  were  analyzed  also  in  all  the  samples. 
(Author's  abstract) 
W89-10025 


GENE  PROBES  AS  A  TOOL  FOR  THE  DETEC- 
TION OF  SPECIFIC  GENOMES  IN  THE  ENVI- 
RONMENT, 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 10044 


normalized  organic  carbon  concentration  in  the 
sediments  was  plotted  verses  the  cumulative  fre- 
quency of  the  cooccurrences  for  each  species 
present  at  20  or  more  of  the  stations  sampled.  A 
cumulative  frequency  distribution  was  then  con- 
structed and  the  5th  percentile  of  that  distribution 
was  calculated  by  linear  interpolation  between  the 
two  nearest  quantiles.  This  interpolated  value  was 
designated  as  the  Screening  Level  Concentration 
(SLC)  of  the  contaminant.  SLCs  were  calculated 
for  total  PCBs,  DDT,  dieldrin,  chlordane,  and 
heptachlor  epoxide  in  freshwater  sediments,  and 
for  total  PCBs,  DDT,  naphthalene,  phenanthrene, 
fluoranthene,  benz(a)anthracene,  chrysene,  pyrene, 
and  benzo(a)pyrene  in  saltwater  sediments.  The 
reasons  for  the  differences  found  between  salt- 
water and  freshwater  sediment  results  may  be  due 
to  differences  in  the  (1)  range  and  distribution  of 
values  of  organic  carbon  concentrations;  (2)  rela- 
tive sensitivity  of  the  freshwater  and  saltwater 
benthic  infauna;  and  (3)  solubility  of  the  nonpolar 
organic  contaminants  in  freshwater  and  saltwater. 
Given  a  large  enough  data  base  the  approach  can 
provide  a  conservative  estimate  of  the  highest  con- 
centration that  95%  of  the  benthic  infauna  can 
tolerate  in  sediments.  (See  also  W89-10042) 
(White-Reimer-PTT) 
W89- 10051 


EVALUATION  OF  THE  SCREENING  LEVEL 
CONCENTRATION  APPROACH  FOR  VALI- 
DATION OF  SEDIMENT  QUALITY  CRITERIA 
FOR  FRESHWATER  AND  SALTWATER  ECO- 
SYSTEMS, 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
J.  M.  Neff,  B.  W.  Cornaby,  R.  M.  Vaga,  T.  C. 
Gulbransen,  and  J.  A.  Scanlon. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  115-127,  3  tab, 
3  fig,  15  ref.  EPA  contract  No.  68-01-6986. 

Descriptors:  *Bioindicators,  'Tolerance,  'Moni- 
toring, 'Benthic  fauna,  'Toxicity,  'Aquatic  ani- 
mals, 'Pesticides,  Pesticide  toxicity,  Polychlorinat- 
ed  biphenyls,  DDT,  Dieldrin,  Chlordane,  Hepta- 
chlor epoxide,  Naphthalene,  Phenanthrene,  Fluo- 
ranthene, Benz(a)anthracene,  Chrysene,  Pyrene, 
Benzo(a)pyrene,  Benthic  fauna.  Screening  Level 
Concentration  (SLC),  Statistical  analysis,  Frequen- 
cy distribution,   Linear  interpolation,   Sediments. 

The  Screening  Level  Concentration  (SLC)  ap- 
proach uses  field  data  on  the  cooccurrence  in 
sediments  of  benthic  infaunal  invertebrates  and  dif- 
ferent concentrations  of  the  nonpolar  organic  con- 
taminant of  interest.  This  method  is  designed  to 
estimate  the  highest  concentration  of  a  particular 
nonpolar  organic  contaminant  in  sediments  that 
can  be  tolerated  by  approximately  95%  of  benthic 
infauna.  In  order  to  calculate  the  concentration  the 


INTERSTITIAL  WATER  SAMPLING  IN  ECO- 
TOXICOLOGICAL  TESTING:  PARTTnONTNG 
OF  A  CATIONIC  SURFACTANT, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10053 

BIOMONrrORING  AS  AN  INTEGRAL  PART 
OF  THE  NPDES  PERMITTING  PROCESS:  A 
CASE  STUDY, 

South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia.  Bureau  of  Water  Pollu- 
tion Control. 

J.  M.  Marcus,  G.  R.  Swearingen,  and  G.  I.  Scott. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  161-176,  3  tab 
4  fig,  17  ref 

Descriptors:  'Toxicology,  'Bioindicators,  'Moni- 
toring, 'Water  pollution  prevention,  'Pollutant 
identification,  'Permits,  'Toxicity,  National  Pol- 
lutant Discharge  Elimination  System,  Case  studies, 
Testing  procedures,  Estuaries,  Streams,  Rivers, 
South  Carolina,  Chemical  industry,  Bioassay, 
Benthic  animals,  Aquatic  animals. 

A  case  study  of  integration  of  extensive  biomoni- 
toring  into  the  National  Pollutant  Discharge  Elimi- 
nation System  (NPDES)  permit  of  a  synthetic  or- 
ganic chemical  manufacturing  firm  in  South  Caro- 
lina to  meet  the  objectives  of  the  Clean  Water  Act 
is  presented.  NPDES  monitoring  requirements  for 
specific  chemicals  and  quarterly  toxicity  tests  (My- 
sidopsis  bahia)  failed  to  predict  severe  water  qual- 
ity degradation  in  a  small  estuarine  receiving 
stream.  This  severe  disturbance  was  documented 
through  benthic  macroinvertebrate  assessments 
and  sediment  elutriate  bioassays.  Additionally, 
chemical  testing  revealed  the  presence  of  a  myriad 
of  toxic,  carcinogenic,  and  other  organic  chemicals 
in  sediments  and  oyster  tissue  in  the  receiving 
stream  and  in  outlying  public  shellfishing  areas. 
Implementation  of  monthly  oyster-larvae  bioas- 
says, annual  benthic  macroinvertebrate  community 
structure  assessments,  annual  oyster  recruitment/ 
settlement  assessments,  and  continuation  of  the 
mysid  shrimp  bioassays  as  NPDES  permit  require- 
ments resulted  in  a  comprehensive  tool  for  actual 
determination  of  effluent  toxicity  as  well  as  for 
guiding  the  in-facility  reduction  of  toxicity.  This 
comprehensive  approach  of  laboratory  toxicity 
testing  of  effluents  and  field  monitoring  of  benthic 
macroinvertebrate  communities  provides  a  meas- 
ure for  assessing  chronic  or  cumulative  effects  of 
complex  effluents  on  aquatic  communities,  espe- 
cially when  those  effluents  are  highly  variable  due 
to  batch  manufacturing  processes.  (See  also  W89- 
10042)  (Author's  abstract) 
W89-10055 


ENVIRONMENTAL  PERSISTENCE/DEGRA- 
DATION OF  TOXICITY  IN  COMPLEX  EF- 
FLUENTS: LABORATORY  SIMULATIONS  OF 
FIELD  CONDITIONS, 

Battelle  Columbus  Div.,  OH. 

G.  M.  Degraeve,  W.  H.  Clement,  M.  F.  Arthur,  R. 

B.  Gillespie,  and  G.  K.  O'Brien. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  177-189,  7  tab, 

3  fig,  13  ref.  EPA  contract  811703-01-0. 

Descriptors:  'Toxicology,  'Toxic  wastes,  'Toxici- 
ty, Monitoring,  Water  pollution  prevention,  Water 
quality  control,  Dichlorophenol,  Degradation,  Per- 
sistence, National  Pollutant  Discharge  Elimination 
System,  Prediction,  Microtox,  Effluents. 

In  order  to  develop  a  laboratory  method  to  moni- 
tor the  persistence  or  degradation  of  toxicity  in 
complex  effluent/receiving  water,  initial  studies 
were  made  with  the  toxicant  2,4-dichlorophenol 
(DCP)  added  to  a  natural  receiving  water  in  the 
laboratory.  After  incubation  under  conditions  simi- 
lar to  the  field,  toxicity  paralleled  the  degradation 
of  the  toxicant  as  measured  chemically.  Loss  of 
DCP  in  the  laboratory  was  similar  to  the  predicted 
field-loss  rate.  Receiving  waters  and  industrial  and 
municipal  effluents  were  then  incubated  in  the 
laboratory  in  proportions  similar  to  those  observed 
in  the  field.  Environmentally  relevant  conditions  of 
temperature,  photoperiod,  light  intensity,  humidi- 
ty, and  aeration  were  maintained.  Periodically, 
samples  were  analyzed  for  toxicity  using  the  Mi- 
crotox system  to  monitor  persistence.  Following 
development  of  test  protocol  with  the  DCP  and 
effluents,  the  laboratory  unit  was  field-validated 
using  chlorine  in  Mississippi  River  water  in  the 
field  and  in  the  laboratory.  This  simple  laboratory 
method  can  be  used  to  predict  the  persistence  of 
effluent  toxicity  in  natural  receiving  waters.  Ulti- 
mately, one  may  be  able  to  model  effluent  toxicity 
behavior  in  natural  systems  by  tracking  toxicity 
degradation  in  the  laboratory,  which  could  result 
in  a  cost-effective,  toxicity-based  method  for  use  in 
the  National  Pollutant  Discharge  Elimination 
System  permitting  process.  (See  also  W89- 10042) 
(Author's  abstract) 
W89-1O056 


REVIEW  OF  INTERLABORATORY  AND  IN- 
TRALABORATORY  EFFLUENT  TOXICITY 
TEST  METHOD  VARIABILrTY, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Sparks,  MD. 

W.  J.  Rue,  J.  A.  Fava,  and  D.  R.  Grothe. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  190-203,  8  tab, 

1  fig,  19  ref. 

Descriptors:  'Toxicity,  'Testing  procedures, 
'Monitoring,  'Bioindicators,  'Pollutant  identifica- 
tion, Statistical  analyses,  Laboratories,  Aquatic  ani- 
mals, Effluents,  Daphnia,  Fish,  Rainbow  trout,  Mi- 
crotox. 

Based  on  an  extensive  search  of  the  published  and 
unpublished  literature  (available  through  April 
1985),  the  intralaboratory  and  interlaboratory  pre- 
cision of  effluent  toxicity  test  methods  was  evaluat- 
ed. Most  of  the  inter  and  intralaboratory  studies 
obtained  address  the  acute  toxicity  of  effluents  to 
three  standard  test  organisms:  Daphnia  spp.  (water 
fleas);  Salmo  gairdneri  (rainbow  trout);  and  the 
marine  bacterium  Photobacterium  phosphoreum 
(Microtox).  Only  limited  data  exist  for  Pimephales 
promelas  (fathead  minnows),  Mysidopsis  bahia 
(opossum  shrimp),  and  Cyprinodon  variegatus 
(sheepshead  minnows).  Based  on  LC50  or  EC50 
values  for  141  effluents  for  which  interlaboratory 
data  were  available,  81.6%  had  coefficients  of  vari- 
ation less  than  or  equal  to  40%,  and  74.5%  had 
coefficients  of  variation  equal  to  or  less  than  30%. 
For  46  effluents  for  which  intralaboratory  data 
were  available,  89.2%  had  coefficients  of  vari- 
ations less  than  or  equal  to  40%,  and  89.2%  also 
had  coefficients  of  variation  less  than  or  equal  to 
30%.  For  the  test  species  reviewed  in  this  study 
quantitative  inter  and  intralaboratory  variability 
comparisons  between  the  results  from  standardized 
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effluent  acute  toxicity  test  methods  and  priority 
pollutant  chemical  methods  indicate  that  they  are 
generally  within  the  same  range.  However,  it  is 
important  to  recognize  that  the  levels  of  precision 
presented  above  may  not  be  representative  of  all 
effluent  acute  or  chronic  toxicity  test  methods  and 
complex  chemical  mixtures.  Although  there  is 
some  data  on  the  precision  of  chronic  toxicity 
testing  with  effluents,  the  data  base  is  small.  (See 
also  W89- 10042)  (White-Reimer-PTT) 
W89- 10057 


PROTOCOL  FOR  THE  IDENTIFICATION  OF 
TOXIC  FRACTIONS  IN  INDUSTRIAL 
WASTEWATER  EFFLUENTS, 

Tel-Aviv  Univ.  (Israel).  Inst,  for  Nature  Preserva- 
tion Research. 

A.  Gasith,  K.  M.  Jop,  K.  L.  Dickson,  T.  F. 
Parkerton,  and  S.  A.  Kaczmarek. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  204-215,  2  tab, 
2  fig,  15  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Testing  pro- 
cedures, 'Monitoring,  'Pollutant  identification,  Ef- 
fluents, Daphnia,  Chemical  properties,  Chromium, 
Naphthenic  acids,  Toxic  fraction  identification 
protocol,  Fractionation,  Filtration,  Aeration,  Acti- 
vated carbon,  Cation  exchange,  Anion  exchange. 

A  toxic  fraction  identification  protocol  (TFIP)  was 
developed  to  identify  the  fraction(s)  of  a  complex 
wastewater  effluent  contributing  to  toxicity.  The 
TFIP  is  based  on  sequential  physical/chemical 
fractionations  of  the  effluent  with  associated  toxici- 
ty testing  using  the  aquatic  invertebrate  test  orga- 
nism Daphnia.  Fractionation  treatments  used  in  the 
TFIP  include  filtration,  aeration,  activated  carbon, 
and  cation  and  anion  exchange  treatments.  Before 
and  after  each  treatment,  acute  toxicity  tests  are 
conducted  to  determine  the  efficacy  of  the  treat- 
ments in  removing  toxicity.  Selected  chemical 
analyses  are  used  along  with  toxicity  test  results  to 
identify  the  toxic  fraction(s)  in  the  wastewater. 
The  TFIP  can  determine  whether  or  not  the  toxic- 
ity is  associated  with  filterable  solids,  volatile  and/ 
or  biodegradable  organics,  carbon  adsorbable  com- 
pounds, cationic  or  anionic  inorganic  constituents, 
and  charged  organic  compounds.  The  TFIP  was 
developed  using  six  industrial  effluents  possessing  a 
diversity  of  chemical  constituents.  It  was  validated 
using  a  nontoxic  industrial  effluent  spiked  with 
hexavalent  chromium  and  naphthenic  acids.  (See 
also  W89- 10042)  (Author's  abstract) 
W89- 10058 


IMPLICATIONS  OF  MOLECULAR  SPECIA- 
TION  AND  TOPOLOGY  OF  ENVIRONMEN- 
TAL METALS:  UPTAKE  MECHANISMS  AND 
TOXICITY  OF  ORGANOTINS, 

National  Bureau  of  Standards  (IMSE),  Gaithers- 

burg,  MD.  Ceramics  Chemistry  and  Bioprocesses 

Group. 

F.  E.  Brinckman,  G.  J.  Olson,  W.  R.  Blair,  and  E. 

J.  Parks. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  219-232,  3  tab, 

5  fig,  34  ref. 

Descriptors:  'Heavy  metals,  'Pesticides,  'Specia- 
tion,  'Toxicity,  'Testing  procedures,  Ecological 
effects,  Environmental  effects,  'Path  of  pollutants, 
'Bioaccumulation,  Organotins,  Optical  imaging, 
Bacteria,  Microorganisms,  Tin,  Flavonol,  Metals, 
Heavy  metals,  Trace  metals,  Fluorescence. 

Using  estimates  of  molecular  total  surface  area 
with  experimental  data  predictions  of  environmen- 
tal fate  and  effect  parameters  were  derived  from 
quantitative  structure-activity  relationships  of 
metal-organic  compounds.  Using  organotins  as  an 
example  a  simple  linear  free-energy  relationship 
with  total  surface  area  is  demonstrated  to  be  appli- 
cable to  aqueous  solubility,  chromatographic  reten- 
tivity,  octanol-water  partition  coefficients  and  bac- 
terial uptake,  and  aquatic  toxicity.  A  new  measure- 
ment methodology  providing  nondestructive  opti- 
cal imaging  in  vivo  of  tin  employing  a  fluorescent, 
tin-specific  ligand  (3-hydroxyflavone)  is  used  to 


evaluate  a  likely  mechanism  of  uptake  for  triorgan- 
otins  on  cells.  The  results  with  tin  and  flavonol 
show  that  fluorescent  metal  ligands  have  the  po- 
tential to  be  used  to  monitor  accumulation  of 
metals  by  microorganisms.  Apparently  cell-bound 
tin  is  still  available  for  interaction  with  flavonol 
since  cells  that  accumulated  tin  and  were  subse- 
quently treated  with  flavonol  fluoresced  blue. 
These  results  provide  insight  into  the  mode  of 
bacterial  uptake  of  organotins.  Microorganisms  in 
Chesapeake  Bay  water  samples  were  found  to  de- 
grade tributyltin  to  monobutyltin  and  dibutyltin 
species,  especially  when  supplied  with  nutrients. 
(See  also  W89- 10042)  (White-Reimer-PTT) 
W89-10059 


FIELD  UTILIZATION  OF  CLINICAL  MEAS- 
URES FOR  THE  ASSESSMENT  OF  XENOBIO- 
TIC  STRESS  IN  AQUATIC  ORGANISMS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10064 


UNTNDUCED  RAT  LIVER  MICROSOMES  AS 
A  METABOLIC  ACTIVATION  SYSTEM  FOR 
THE  FROG  EMBRYO  TERATOGENESIS 
ASSAY-XENOPUS  (FETAX), 
Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

J.  A.  Bantle,  and  D.  A.  Dawson. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  316-326,  2  tab, 
5  fig,  17  ref.  Oklahoma  State  University  Center  for 
Water  Research  and  Reproductive  Hazards  in  the 
Workplace  Grant  No.  15-30  from  the  March  of 
Dimes  Birth  Defects  Foundation. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
•Monitoring,  'Teratogenesis,  Amphibians,  Frogs, 
Testing  procedures,  Xenopus,  Physiological  ecolo- 
gy, In  vitro  tests. 

Current  validation  studies  of  FETAX  (Frog 
Embryo  Teratogenesis  Assay-Xenopus)  suggest 
that  fewer  than  15%  of  test  compounds  will  prove 
to  be  false  negatives  or  positives  in  the  in  vitro 
teratogenesis  screening  assay.  A  metabolic  activa- 
tion system  has  been  developed  that  employs  unin- 
duced  rat  liver  microsomes  to  convert  proterato- 
gens,  thus  reducing  the  number  of  potential  false 
negatives.  Microsomes  were  prepared  by  homog- 
enizing livers  and  centrifuging  the  homogenate 
first  at  600  and  then  at  9000  x  g  avg.  The  superna- 
tant from  these  centrifugations  was  then  centri- 
fuged  twice  at  120,000  x  g  avg.  By  not  inducing 
the  rat  liver  with  Aroclor  1254,  toxicity  from 
Aroclor  metabolites  was  avoided.  Xenopus  blastu- 
lae  were  exposed  to  different  concentrations  of 
cyclophosphamide  together  with  the  microsomes, 
generating  system,  and  antibiotics  for  a  period  of 
96  hr.  Activation  reduced  the  96  hr  LC50  by  4-fold 
from  greater  than  11.0  to  2.8  mg/ml.  The  EC50 
malformation  was  reduced  3.4-fold  from  6.8  to  2 
mg/ml.  The  severity  of  malformation  was  also 
increased  by  activation.  Activation  of  cyclophos- 
phamide also  caused  a  decrease  in  growth.  Unin- 
duced  rat  liver  microsomes  can  be  used  as  an 
acceptable  in  vitro  metabolic  activation  system  for 
FETAX.  (See  also  W89- 10042)  (Author's  abstract) 
W89-10066 


APPROACH   FOR   INTEGRATION  OF  TOXI- 
COLOGICAL  DATA, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-10068 


FIELD  VERIFICATION  OF  MULTISPECIES 
MICROCOSMS  OF  MARINE  MACROINVER- 
TEBRATES, 

Florida  State  Univ.,  Tallahassee.  Center  for  Aquat- 
ic Research  and  Resource  Management. 
R.  J.  Livingston. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  369-383,10  fig, 
8  ref.  EPA  contract  CR  810292-01-0. 


Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
•Water  pollution  effects,  'Bioindicators,  *Ma- 
croinvertebrates,  Apalachicola  Bay,  Marine  ani- 
mals, Estuaries,  Testing  procedures,  Prediction, 
Aquatic  habitats,  Aquatic  populations,  Fluid  tests, 
Florida. 

A  five-year  study  was  carried  out  to  determine  the 
feasibility  of  using  multispecies  microcosms  of  in- 
faunal  macroinvertebrates  to  predict  the  responses 
of  estuarine  systems  to  toxic  substances.  Experi- 
ments carried  out  in  the  Apalachicola  Bay  system 
in  Florida  demonstrated  that  infaunal  macroinver- 
tebrates can  be  established  for  short  periods  (five 
to  six  weeks)  and  that  the  microcosms  can  be  used 
to  simulate  certain  features  of  natural  field  assem- 
blages. Water  quality  in  the  microcosms  essentially 
paralleled  that  in  the  field  although  variation  of 
certain  water  features  and  sediment  characteristics 
was  noted.  These  laboratory  artifacts  were  appar- 
ently caused  by  the  isolation  of  the  microcosms 
from  natural  phenomena  of  the  estuarine  environ- 
ment that  were  not  replicable  in  the  laboratory. 
Physical  habitat  features  and  biological  responses 
in  the  study  area  were  extremely  complex  and 
highly  variable  in  time  and  space.  Factors  such  as 
water  and  sediment  quality,  predator-prey  relation- 
ships, recruitment,  and  dominance  relationships 
among  infaunal  populations,  influenced  the  com- 
munity structure  of  benthic  organisms  in  the  labo- 
ratory and  the  field.  The  relative  influence  of 
physical  and  biological  factors  varied  considerably 
between  habitats  and  through  time.  Consequently, 
the  extent  to  which  the  laboratory  microcosms 
paralleled  field  conditions  depended  to  a  consider- 
able degree  on  the  time  of  testing  and  dominance/ 
recruitment  features  of  the  system  in  the  source 
area.  Species  richness  in  the  laboratory  micro- 
cosms appeared  to  be  a  good  indicator  of  field 
conditions.  (See  also  W89-10042)  (Author's  ab- 
stract) 
W89-10O7O 


EVALUATION  OF  THE  INDICATOR  SPECIES 
PROCEDURE  FOR  DERIVING  SITE-SPECIFIC 
WATER  QUALITY  CRITERIA  FOR  ZINC, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

T.  F.  Parkerton,  S.  M.  Stewart,  K.  K.  Dickson,  J. 

H.  Rodgers,  and  F.  Y.  Saleh. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  423-435,  5  tab, 

34  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Water  pollu- 
tion effects,  'Toxicology,  'Zinc,  'Bioindicators, 
Fish,  Daphnia,  Pimephales  promelas,  Trinity 
River,  Texas. 

In  order  to  evaluate  the  indicator  species  proce- 
dure, a  case  study  was  conducted  with  zinc  using 
the  Trinity  River  near  Denton,  Texas.  Acute  and 
chronic  toxicity  tests  were  performed  with  Pime- 
phales promelas  and  Daphnia  pulex  in  both  natural 
river  and  reference  waters.  Toxicity  results  were 
expressed  as  a  function  of  both  total  and  soluble 
metal.  An  acute  water  effects  ratio  was  used  to 
calculate  the  site-specific  criterion  maximum  con- 
centration. The  site-specific  value  showed  excel- 
lent agreement  with  the  national  water  quality 
criterion  adjusted  for  the  site  water  hardness  when 
based  on  total  zinc.  These  findings  were  altered 
when  toxicity  results  from  a  different  reference 
water  were  used  in  calculations,  but  were  unaffect- 
ed if  the  test  organisms  were  not  acclimated  in  site 
water  prior  to  testing.  Three  different  methods 
were  used  to  calculate  the  site-specific  criterion 
continuous  concentration,  which  was  found  to  be 
up  to  four  times  lower  than  the  national  criterion. 
Toxicological  differences  observed  between  lab 
and  site  waters  were  reduced  when  expressed  in 
terms  of  mean  soluble  metal.  Additional  experi- 
ments demonstrated  that  particulate  zinc  was  not 
biologically  available  under  test  conditions  and 
that  soluble  zinc  may  vary  in  its  toxicity.  The  data 
also  suggest  that  kinetic  factors  influence  zinc  tox- 
icity. (See  also  W89-10042)  (Author's  abstract) 
W89- 10073 
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DRILLING  FLUID  BIOASSAYS  USING  PACIF- 
IC OCEAN  MYSID  SHRIMP,  ACANTHOMY- 
SIS  SCULPTA,  A  PRELIMINARY  INTRODUC- 
TION, 

CRL  Environmental,  Ventura,  CA. 

For  primary  bibliographic  entry  see  Field  5C. 

W89- 10075 

IN  VITRO  CYTOTOXICITY  OF  POLYCHLORI- 
NATED  BIPHENYLS  (PCBS)  AND  TOLUENES 
TO    CULTURED    BLUEGILL   SUNFISH    BF-2 

CELLS 

Rockefeller  Univ.,  New  York.  Lab.  Animal  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-10076 

METHOD  FOR  EVALUATING  EFFECTS  OF 
TOXIC    CHEMICALS    ON    FISH    GROWTH 

RATES'  ^     ,     ^ 

Shell  Research  Ltd.,  Sittingbourne  (England). 

For  primary  bibliographic  entry  see  Field  5C. 

W89- 10077 


HOW  CLEAN  IS  CLEAN  A  USE  OF  HAZARD 
ASSESSMENT  IN  GROUNDWATER  FOR 
EVALUATION  OF  AN  APPROPRIATE  FORM- 
ALDEHYDE SPILL  REMEDIAL  ACTION  END- 
POINT, 

Monsanto  Environmental  Sciences  Center,  St. 
Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10079 

EVALUATION  OF  APPROPRIATE  EXPRES- 
SIONS OF  TOXICITY  IN  AQUATIC  PLANT 
BIOASSAYS  AS  DEMONSTRATED  BY  THE 
EFFECTS  OF  ATRAZINE  ON  ALGAE  AND 
DUCKWEED, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 
J.  S.  Hughes,  M.  M.  Alexander,  and  K.  Balu. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  531-547,  2  tab, 
4  fig,  34  ref. 

Descriptors:  'Toxicology,  'Herbicides,  'Toxicity, 
•Bioassay,  *  Bioindicators,  'Testing  procedures, 
•Water  pollution  effects,  'Pesticides,  'Algae, 
•Aquatic  plants,  Atrazine,  Duckweed,  Anabaena 
flos-aquae,  Navicula  pelliculosa,  Dunaliella  tertio- 
lecta,  Statistical  analyses. 

The  toxicity  of  the  herbicide  atrazine  to  a  variety 
of  aquatic  plant  species  was  determined  using  the 
five-day   EC50,   the   five-day   no-observed  effect 
concentration  (NOEC),  and  the  phytostatic  and 
phytocidal  concentrations.  Tests  were  conducted 
with  two  freshwater  algae  (Anabaena  flos-aquae 
and  Navicula  pelliculosa),  a  marine  alga  (Duna- 
liella tertiolecta),  and  a  freshwater  vascular  plant, 
Lemna  gibba  (duckweed).  The  test  procedure  con- 
sists of  a  five-day  exposure  phase  followed  by  a 
nine-day  recovery  phase,  with  standing  crop  as  the 
measure  of  effect  on  growth.  The  log  of  concentra- 
tion was  plotted  against  percent  inhibition  to  deter- 
mine the  five-day  EC50  values.  The  line  of  best  fit, 
the  concentration  corresponding  to  50%  inhibition, 
and  the  associated  95%  confidence  interval  for  this 
predicted  value  were  determined  by  'inverse  esti- 
mation' linear  regression.  Of  the  four  endpoints, 
the  no-observed  effect  concentration  is  the  most 
conservative  and  is  also  the  most  sensitive  to  the 
experimental    design    and    statistical    procedures 
used.    A    50%    reduction   in    population    growth 
(EC50)  is  also  conservative  and  is  an  acceptable 
parameter  for  a  screening  test.  However,  determi- 
nation of  the  EC50  alone  does  not  indicate  the 
lethality  of  the  test  material  or  the  recovery  poten- 
tial of  the  test  species.  Due  to  environmental  sig- 
nificance and  statistical  considerations,  the  phytos- 
tatic  and   phytocidal   concentrations   are   recom- 
mended as  the  primary  responses.  If  substantial 
inhibition  is  observed  from  a  four-or  five  day  expo- 
sure to  the  test  material,  a  recovery  phase  should 
be  conducted  and  the  phytostatic  and  phytocidal 
concentrations  determined.  (See  also  W89- 10042) 
(White-Reimer-PTT) 
W89-10083 


SHORT-TERM  CHRONIC  TOXICITY  TEST 
USING  DAPHNIA  MAGNA, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Aquatic  Biology  Section. 

P.  A.  Lewis,  and  W.  B.  Horning. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  548-555,  2  tab, 

16  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Bioindicators, 
•Water  pollution  effects,  'Toxicology,  'Testing 
procedures,  'Daphnia,  Crustaceans,  Sodium  pen- 
tachlorophenate,  Laboratory  animals,  Culturing 
techniques. 

A  test  method  was  developed  in  response  to  the 
need  for  a  short-term  chronic  cladoceran  test  de- 
signed to  fit  into  the  normal  work  week  and  reduce 
the  amount  of  weekend  work.  The  test  consisted  of 
using  ten-day-old  Daphnia  magna  in  a  seven-day 
short-term  chronic  toxicity  test  instead  of  the  Cer- 
iodaphnia  short-term  test.  The  test  was  started  on 
Friday  so  that  weekend  work  was  limited  to  feed- 
ing. Five  tests,  using  sodium  pentachlorophenate, 
conducted  during  the  development  of  the  method 
gave  test  results  similar  to  those  previously  report- 
ed for  Daphnia  magna  chronic  tests  and  compara- 
ble to  Ceriodaphnia  short-term  tests  conducted  at 
the  U.S.  Environmental  Monitoring  and  Support 
Laboratory,  Cincinnati.  The  advantages  of  using 
D.  magna  as  an  alternate  to  Ceriodaphnia  include: 
(1)  they  are  much  better  known  both  taxonomical- 
ly  and  ecologically  because  of  their  long  use  as  test 
organisms;  (2)  they  are  much  easier  to  handle  and 
counting  of  the  neonates  is  much  faster;  (3)  cultur- 
ing and  testing  methods  are  better  defined;  (4)  food 
requirements  are  better  understood;  (5)  test  media 
need  not  be  changed  daily;  and  (6)  the  test  can  be 
conducted  with  about  half  the  man  hours  needed 
for  the  Ceriodaphnia  test  (the  Ceriodaphnia  test 
takes  about  15  to  20  man  hours  while  the  Daphnia 
magna  test  requires  about  9  or  10  man  hours.  (See 
also  W89- 10042)  (White-Reimer-PTT) 
W89- 10084 


NEW  APPROACHES  TO  MONITORING 
AQUATIC  ECOSYSTEMS. 

For  primary  bibliographic  entry  see  Field  7A. 
W89- 10086 

STRATEGIES  FOR  LONG-TERM  POLLUTION 
MONITORING  OF  THE  COASTAL  OCEANS, 

Marshall  (David  B.),  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-10088 

INNOVATIVE  DESIGNS  FOR  WATER  QUAL- 
ITY MONITORING:  ARE  WE  ASKING  THE 
QUESTIONS  BEFORE  THE  DATA  ARE  COL- 
LECTED, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-1O089 


COMPARISON  OF  LAKE  SEDIMENTS  AND 
OMBROTROPHIC  PEAT  DEPOSITS  AS 
LONG-TERM  MONITORS  OF  ATMOSPHERIC 
POLLUTION, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 

S.  A.  Norton,  and  J.  S.  Kahl. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  40-57,  6  fig,  2  tab,  18 
ref.  U.S.  National  Park  Service  grant  C5 1600-2- 
006. 

Descriptors:  'Path  of  pollutants,  'Lakes,  'Lake 
sediments,  *Paleolimnology,  'Acid  rain  effects, 
'Monitoring,  'Air  pollution,  'Water  pollution 
sources,  Sediments,  Peat,  Bogs,  Heavy  metals, 
Metals,  Lead,  Zinc,  Vanadium,  Titanium,  Precipi- 
tation, Acidic  water,  Limnology,  Acadia  National 
Park,  Maine. 

Cores  of  profundal  lake  sediment  and  ombrotro- 
phic  peat  from  both  a  hummock  and  hollow  were 


dated  by  Pb-210,  utilizing  the  constant  rate  of 
supply  model,  and  analyzed  for  13  major  and  trace 
elements.  The  study  sites  were  in  Acadia  National 
Park  and  Little  Long  Pond,  eastern  Maine.  All 
cores,  except  the  hollow,  yielded  a  pattern  of 
increasing  concentration  of  lead,  zinc,  and  vanadi- 
um since  the  mid- 1800s.  Net  accumulation  rates 
(microgram/sq  cm/year)  in  the  lakes  over  this 
period  were  0.1  to  5.0,  0.2  to  3.5,  and  0.04  to  1.15 
for  Pb,  Zn,  and  V,  respectively.  In  the  hollows,  the 
values  were  0.2  to  2.1,  0.1  to  0.86,  and  <0.01  to 
0.11;  in  the  hummocks,  0.2  to  4.1,  0.2  to  3.0,  and 
<0.01  to  0.42.  Atmospheric  deposition  rates  of 
metals  were  adjusted  by  normalization  of  trace 
metal  flux  to  titanium  dioxide  flux.  These  adjusted 
ranges  of  atmospheric  fluxes  were  0  to  4.3,  0  to  2.4, 
and  0  to  0.4  microgram/sq  cm/year  for  Pb,  Zn, 
and  V,  respectively,  in  the  lakes.  (See  also  W89- 
10086)  (Cassar-PTT) 
W89-10090 


MUSSEL  WATCH:  MEASUREMENTS  OF 
CHEMICAL  POLLUTANTS  IN  BrVALVES  AS 
ONE  INDICATOR  OF  COASTAL  ENVIRON- 
MENTAL QUALITY, 

Woods  Hole  Oceanographic  Institution,  MA. 
Coastal  Research  Center. 

J.  W  .  Farrington,  A.  C.  Davis,  B.  W.  Tripp,  D.  K. 
Phelps,  and  W.  B.  Galloway. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  125-139,  3  fig,  2  tab, 
25  ref.  EPA  contract  68-03-3193. 

Descriptors:  'Pollutant  identification,  'Estuaries, 
'Coastal  waters,  'Monitoring,  'Water  quality, 
'Bioindicators,  Mussels,  Bivalves,  Heavy  metals, 
Metals,  Pesticides,  Plutonium,  Polychlorinated  bi- 
phenyls,  Chlorinated  hydrocarbons,  Bioaccumula- 
tion,  Accumulation,  Plutonium,  Radioactive  waste, 
Upwelling. 

The  use  of  bivalves  as  bioindicators  in  monitoring 
for  chemicals  of  environmental  concern  was  evalu- 
ated by  regional  and  national  programs  and  by 
smaller  scale  research  efforts  in  several  countries 
during  the  past  15  years.  Among  the  many  pro- 
grams was  a  Mussel  Watch-type  program  in  the 
United    Kingdom    waters    in    1977-1978.    Heavy 
metals,  halogenated  hydrocarbons,  and  fossil  fuel 
hydrocarbons  were  measured.  Evaluation  of  this 
program  indicated  that  it  successfully  covered  the 
area  and  contaminants  of  interest,  that  hot  spots 
and  clean  or  background  areas  were  readily  identi- 
fied, and  that  some  contaminants  not  revealed  by 
previous  monitoring  programs  were  found.  The 
U.S.   Mussel  Watch  program,  conducted  during 
1976-1978,  monitored  for  heavy  metals,  transuranic 
radionuclides,  fossil  fuel  hydrocarbons,  and  halo- 
genated hydrocarbons.  Very  high  concentrations 
of  polychlorinated  biphenyls  were  found  in  the 
New    Bedford,    Massachusetts    area.    Plutonium 
found    in    mussels    from    the    Oregon-California 
border  south  to  Point  Fermin  was  traced  to  up- 
welling   of   mid-depth   waters   from   the    Pacific 
Ocean  containing  fallout  from  nuclear  weapons 
tests,  not  to  radioactive  waste  dumped  in  the  deep 
waters  nearby.  There  are  some  limitations  of  the 
bivalve    monitoring    method.    Concentrations    of 
contaminants  in  bivalves  and  biological  effects  in 
these   organisms   cannot   be   extrapolated   to   the 
health    of   entire    ecosystems.    Body   burdens   of 
chemicals  in  bivalves  cannot  be  extrapolated  to 
effects  on  human  health.  Bivalves  are  not  always 
found  where  measurements  are  required.  Biocon- 
centration  factors  are  not  the  same  for  all  chemi- 
cals. Bioaccumulation  is  affected  by  many  factors, 
such  as  reproductive  stats,  nutrition,  temperature, 
and  salinity.  (See  also  W89-10086)  (Cassar-PTT) 
W89-10095 


GAS  CHROMATOGRAPHIC  RESIDUE  PAT- 
TERNS OF  TOXAPHENE  IN  FISH  SAMPLES 
FROM  THE  GREAT  LAKES  AND  FROM 
RIVERS  OF  THE  SOUTHEASTERN  UNITED 
STATES, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10097 
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MONITORING  AND  QUALITY  ASSURANCE 
PROCEDURES  FOR  THE  STUDY  OF  REMOTE 
WATERSHED  ECOSYSTEMS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7A. 
W89- 10099 


IN  SITU,  TIME-SERIES  MEASUREMENTS 
FOR  LONG-TERM  GROUND-WATER  MONI- 
TORING, 

Technos,  Inc.,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10158 


COMBINING  SURFACE  GEOELECTRICS  AND 
GEOSTATISTICS  FOR  ESTIMATING  THE 
DEGREE  AND  EXTENT  OF  GROUND-WATER 
POLLUTION, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-10159 


APPLICATION  OF  IMPEDANCE-COMPUTED 
TOMOGRAPHY  TO  SUBSURFACE  IMAGING 
OF  POLLUTION  PLUMES, 

Faraci  (E.J.)  and  Associates,  Winnipeg  (Manitoba). 
For  primary  bibliographic  entry  see  Field  7C. 
W89-10160 


GROUND-WATER       MONITORING       FIELD 
PRACTICE-AN  OVERVIEW, 

Central  Mine  Equipment  Co.,  St.  Louis,  MO. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-10162 


ADSORPTION  OF  SELECTED  ORGANIC  CON- 
TAMINANTS ONTO  POSSIBLE  WELL 
CASING  MATERIALS, 

Robert    S.    Kerr   Environmental    Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10167 


DESIGN  CONSIDERATIONS  AND  INSTALLA- 
TION TECHNIQUES  FOR  MONITORING 
WELLS  CASED  WITH  TEFLON  PTFE, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-10168 


DESIGN  CONSIDERATIONS  AND  THE  QUAL- 
ITY OF  DATA  FROM  MULTIPLE-LEVEL 
GROUNDWATER  MONITORING  WELLS, 

Westbay  Instruments  Ltd.,  North  Vancouver  (Brit- 
ish Columbia). 

For  primary  bibliographic  entry  see  Field  7A. 
W89-10169 


VERIFICATION  OF  SAMPLING  METHODS 
AND  SELECTION  OF  MATERIALS  FOR 
GROUNDWATER  CONTAMINATION  STUD- 
IES, 

Illinois    State    Water    Survey    Div.,    Champaign. 
Aquatic  Chemistry  Section. 
M.  J.  Barcelona,  J.  A.  Helfrich,  and  E.  E.  Garske. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  221-231,  1  fig,  4  tab,  22  ref. 

Descriptors:  'Materials  engineering,  'Water  sam- 
pling, 'Groundwater  pollution,  'Hydrologic  data 
collections,  'Observation  wells,  Precision,  Quality 
control,  Organic  compounds,  Laboratories,  Field 
tests.  Materials  testing,  Design  criteria. 

The  development  of  proven  sampling  methods 
which  incorporate  the  use  of  noncontaminating 
materials  has  progressed  steadily  in  the  past  five 
years.  Once  the  hydrogeologic  conditions  and  po- 
tential contaminant  source  characteristics  have 
been  identified  at  a  particular  study  site,  the  selec- 
tion of  drilling  methods,  suitable  sampling  mecha- 
nisms, and  appropriate  materials  must  be  made  for 
the  chemical  constituents  of  interest.  The  results  of 


laboratory  and  Field  testing  of  sampling  mecha- 
nisms, tubing  and  well  casing  materials,  and  sam- 
pling procedures  have  identified  elements  of  sam- 
pling protocols  which  are  effective  in  reducing 
sampling  bias  and  imprecision.  The  proper  selec- 
tion of  these  elements  bears  on  the  accuracy  and 
precision  of  all  subsequent  measurements,  since 
field  blanks,  sample  splits,  replicate  samples,  and 
standards  can  only  account  for  errors  which  occur 
after  sample  collection.  The  limited  laboratory  and 
field  studies  of  sampling  error  strongly  suggest  that 
poor  borehole  seals  and  improper  well  purging 
techniques  are  serious  sources  of  bias,  particularly 
for  pH  and  gas-sensitive  parameters  and  volatile 
organic  compounds.  Quality  assurance  must  begin 
with  the  decisions  made  in  establishing  a  sampling 
point  (that  is,  well  or  dedicated  installation)  and 
collecting  samples.  (See  also  W89-10153)  (Author's 
abstract) 
W89-10170 


CHEMICAL  STABILITY  PRIOR  TO  GROUND- 
WATER SAMPLING:  A  REVIEW  OF  CURRENT 
WELL  PURGING  METHODS, 

Acres  International  Ltd.,  Niagara  Falls  (Ontario). 
A.  W.  Panko,  and  P.  Barth. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  232-239,  1  fig,  11  ref. 

Descriptors:  'Groundwater  pollution,  'Water  sam- 
pling, 'Observation  wells,  'Sample  preparation, 
'Sample  preservation,  'Chemical  analysis,  'Qual- 
ity control,  Temperature,  Hydrogen  ion  concentra- 
tion, Solubility,  Oxidation-reduction  potential,  Aq- 
uifer testing,  Drilling,  Specific  conductivity. 

Sample  preservation  and  analysis  of  groundwater 
follow  rigid  protocols  governed  by  well-estab- 
lished quality  assurance/quality  control  proce- 
dures. Well  purging  requirements  are  less  rigorous- 
ly defined,  making  chemical  sampling  critical  in 
obtaining  representative  data.  Purging  a  well  for 
chemical  sampling  causes  local  changes  in  water 
chemistry  in  terms  of  temperature,  pH,  solubility 
of  gases,  and  redox  potential.  Subtle  changes  over 
a  more  widespread  area  may  also  occur.  Before 
sampling  a  new  or  existing  well,  hydraulic  and 
chemical  stability  should  be  established  between 
the  aquifer  water  and  the  water  within  the  well. 
This  becomes  more  important  as  the  concentration 
of  contaminants  being  evaluated  becomes  lower  or 
nears  the  detection  limit  of  the  test.  In  developing 
new  wells,  stability  must  be  verified  so  that  all 
traces  of  drilling  fluid  (where  it  has  been  used)  and 
drilling  debris  are  removed  from  the  well  and  only 
aquifer  water  is  sampled.  This  is  typically  per- 
formed by  making  volume-by-volume  analysis  of 
pH,  specific  conductance,  and  temperature  until 
successive  samples  show  consistent  values.  Proper- 
ly developed  existing  wells  usually  reach  chemical 
stability  relatively  rapidly.  Each  monitoring  well 
or  set  of  wells  has  its  own  unique  hydraulic  and 
chemical  characteristics.  All  wells,  after  first  being 
drilled,  must  be  purged  to  determine  when  equilib- 
rium is  reached.  It  cannot  be  assumed  that  removal 
of  a  fixed  number  of  casing  volumes  of  water  will 
guarantee  stability.  Once  this  stability  has  been 
reached,  further  tests  are  still  required.  These  tests 
will  determine  the  volume  of  water  which  must  be 
removed  to  obtain  a  representative  formation 
water  sample,  for  each  individual  well  or  group  of 
wells,  in  the  same  aquifer  or  overburden  situation. 
It  is  essential  that  the  evaluation  of  the  hydraulic 
character  of  a  well  be  made  in  conjunction  with 
water  chemistry.  This  evaluation  should  be  made 
in  light  of  the  level  of  analytical  accuracy  required, 
and  prior  to  establishing  a  standard  number  of 
volumes  to  be  removed  for  purging  prior  to  sam- 
pling for  any  well.  (See  also  W89-10153)  (Author's 
abstract) 
W89-10171 


INVESTIGATIONS  OF  TECHNIQUES  FOR 
PURGING  GROUND-WATER  MONITORING 
WELLS  AND  SAMPLING  GROUND  WATER 
FOR  VOLATILE  ORGANIC  COMPOUNDS, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  Kalamazoo,  MI.  Cen- 
tral-Lake States  Regional  Center. 
J.  Unwin,  and  V.  Maltby. 


IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  240-252,  8  fig,  4  tab,  10  ref. 

Descriptors:  'Groundwater  pollution,  'Water  sam- 
pling, 'Observation  wells,  'Pollutant  identifica- 
tion, 'Well  purging,  'Sampling,  'Pumping,  Organ- 
ic compounds,  Volatility,  Drawdown,  Evaporation 
control,  Contamination,  Comparison  studies. 

An  experiment  designed  to  detect  and  quantify 
contamination  of  simulated  groundwater  samples 
with  stagnant  water  in  a  monitoring  well  found 
that  an  average  of  about  2  to  4%  of  the  water 
pumped  from  locations  above  the  screen  and  an 
average  of  about  1%  of  the  water  pumped  from 
within  the  screen  of  the  monitoring  well  came 
from  the  stagnant  water  above  the  pump  inlet  even 
when  effects  of  drawdown  were  precluded.  All 
runs  showed  peaks  of  contamination  up  to  8%  or 
higher.  The  amount  of  contamination  is  highly 
variable  over  a  short  time  frame.  An  experiment  to 
identify  the  effects  of  the  sampling  device  and  the 
tendency  of  a  compound  to  evaporate  from  water 
solution  on  the  loss  of  the  compound  during  the 
groundwater  sampling  process  revealed  that  the 
potential  for  losses  rises  as  the  tendency  to  evapo- 
rate from  solution  increases,  and  that  up  to  30% 
loss  can  occur  under  certain  circumstances.  Less 
than  10%  loss  is  more  typical  with  the  techniques 
normally  used  for  such  sampling.  Little  indication 
of  differences  between  commonly  used  sampling 
devices  was  found.  (See  also  W89-10153)  (Author's 
abstract) 
W89-10172 


RECENT    DEVELOPMENT   OF   DOWNHOLE 
WATER  SAMPLERS  FOR  TRACE  ORGANICS, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-10173 


FIELD  EVALUATION  OF  SEVEN  SAMPLING 
DEVICES  FOR  PURGEABLE  ORGANIC  COM- 
POUNDS IN  GROUND  WATER, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10174 


HERMETICALLY  ISOLATED  SAMPLING 
METHOD  FOR  GROUND-WATER  INVESTI- 
GATIONS, 

BAT  Envitech  A.B.,  Stockholm  (Sweden). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10175 


SAMPLING  INTERAQUIFER  CONNECTOR 
WELLS  FOR  POLONIUM-210:  IMPLICA- 
TIONS FOR  GROSS-ALPHA  ANALYSIS, 

University  of  South  Florida,  Tampa.  Dept.  of 
Physics. 

C.  R.  Oural,  S.  B.  Upchurch,  and  H.  R.  Brooker. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  290-303,  3  fig,  5  tab,  17  ref. 
Florida  Institute  of  Phosphate  Research  Award 
No.  82-05-014. 

Descriptors:  'Polonium,  'Pollutant  identification, 
'Sampling,  'Sample  preservation,  'Groundwater 
pollution,  'Water  sampling,  'Water  analysis,  'Ra- 
dioactivity, Radiochemical  analysis,  Radium  ra- 
dioisotopes, Uranium  radioisotopes,  Recharge 
wells,  Mine  drainage,  Florida. 

Groundwater  in  peninsular  Florida  commonly  has 
gross-alpha  radioactivity  in  excess  of  15  pCi/L. 
This  activity,  which  is  unsupported  by  radium, 
results  from  Po-210.  Comparison  of  polonium  with 
gross-alpha  activity  in  samples  collected  and  pre- 
served by  present  methods  indicates  that  gross- 
alpha  analyses  are  inconsistent  and  frequently  un- 
derestimate total  alpha  activity.  In  interaquifer  re- 
charge wells,  polonium  decreases  with  depth 
owing  to  sorption  and  mixing  with  host  water. 
Therefore  sampling  depth  affects  polonium  and 
gross-alpha  activity  determination.  Po-210  analysis 
is  sensitive  to  sample  collection,  preservation,  and 
preparation  techniques.  With  few  exceptions,  sam- 


100 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants— Group  5A 


pier  selection  has  little  impact  on  polonium  recov- 
ery. Bailers  and  air-lift  samplers  give  unreliable 
polonium  recovery.  Sample  preparation  methods 
are  critical  to  polonium  recovery.  Filtration  and 
sample  fixation  must  be  in  the  field.  (See  also  W89- 
10153)  (Author's  abstract) 
W89-10176 

SUCTION  LYSIMETER  OPERATION  AT  HAZ- 
ARDOUS WASTE  SITES, 

Kaman  Tempo,  Santa  Barbara,  CA. 
L  G  Everett,  L.  G.  McMillion,  and  L.  A.  Eccles. 
IN-  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  304-327,  12  fig,  2  tab,  37  ref. 
EPA  Contract  No.  68-03-3090. 

Descriptors:  *Land  disposal,  'Measuring  instru- 
ments, 'Hazardous  wastes,  *Water  sampling, 
•Groundwater  pollution,  'Lysimeters,  'Hazardous 
materials,  Aeration  zone,  Organic  compounds,  Soil 
water,  Vadose  water,  Performance  evaluation. 

Four  questions  relative  to  suction  lysimeter  per- 
formance have  been  raised  by  operators  of  land 
treatment  systems.  These  questions  deal  with  plug- 
ging of  the  porous  segments,  soil  suction  oper- 
ational ranges,  loss  of  volatile  organics  under  nega- 
tive pressure,  and  adsorption  and  screening  of  the 
various  lysimeter  parts.  The  physical  operation  of 
a  lysimeter  is  described,  along  with  the  characteris- 
tics of  the  lysimeters  tested  (high-and  low-flow 
lysimeters   with   porous   ceramic   cups   and   lysi- 
meters     with      porous      polytetrafluoroethylene 
(PTFE)  cups),  and  procedures  followed  in  prepar- 
ing the  lysimeters  for  testing.  The  results  of  experi- 
ments are  presented  dealing  with  the  first  three 
questions-plugging,  operational  ranges,  and  vola- 
tile organics  loss.  It  was  found  that  suction  lysi- 
meters placed  in  the  vadose  zone  of  most  types  of 
soils  will  initially  drop  off  rapidly  in  intake  rate, 
but  will  stabilize  after  about  15  liters  of  moisture 
has  been  drawn  through  the  porous  cups.  Packing 
a  crystalline  silica  flour  slurry  around  the  cups  of 
PTFE  lysimeters  negates  most  of  the  plugging 
associated  with  finer  particles  in  soils.  The  effec- 
tive operating  range  of  ceramic  lysimeters  is  be- 
tween 0  and  60  centibars  of  suction,  independent  of 
the  use  of  silica  flour.  The  operating  range  of 
PTFE  lysimeters  without  silica  flour  is  extremely 
narrow,  but  with  the  use  of  silica  flour  is  extended 
to  about  7  centibars  of  suction.  Volatile  organics 
are  lost  from  suction  lysimeters,  but  the  amount  of 
the  loss  is  difficult  to  estimate.  The  testing  program 
indicates  that  before  field  installation  all  lysimeters 
should  be  checked  for  leaks  using  pressure  tech- 
niques, and  that  lysimeters  have  'dead'  spaces,  that 
is,  reserves  of  moisture,  ranging  from  34  to  80  ml, 
that  cannot  be  extracted  from  the  cups,  and  that 
must  be   taken   into   account   when   determining 
moisture   collection   rates.    Information   gathered 
during  the  test  program  is  planned  for  inclusion  in 
an   Environmental   Protection   Agency   guideline 
document.   (See   also   W89-10153)   (Author's  ab- 
stract) 
W89-10177 


leaking  sewer  lines,  domestic  and  sludge  landfills, 
land  disposal  of  sewage  effluent,  leaking  sewage 
ponds,  etc.  Because  of  the  potential  health  signifi- 
cance of  low  numbers  of  viruses  in  water,  it  is 
necessary  to  sample  large  volumes  of  water  (40  to 
1000  liters).  The  method  most  commonly  used  is 
the  microporous  filter  adsorption/elution  tech- 
nique. This  involves  passing  water  through  a  filter 
to  which  the  viruses  adsorb  and  subsequently  elut- 
ing  (deadsorbing)  the  viruses  off  the  filter  using  a 
1-to  2-liter  suspension  of  3%  beef  extract.  This 
eluate  is  further  reconcentrated  to  a  volume  of  20 
to  30  ml  before  assay.  Currently,  this  concentrate  is 
then  assayed  by  animal  cell  culture.  Newer  tech- 
niques for  virus  detection  should  dramatically 
reduce  the  time  and  cost  of  virus  detection  in 
groundwater.  (See  also  W89-10153)  (Author's  ab- 
stract) 
W89-10179 


DETERMINATION  OF  AQUEOUS  SULFIDE 
IN  CONTAMINATED  AND  NATURAL  WATER 
USING  THE  METHYLENE  BLUE  METHOD, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10180 


A  direct  method  for  trapping  and  detecting  vola- 
tile organic  compounds  emanating  from  contami- 
nated groundwater  or  soil  has  been  successfully 
demonstrated.  The  method  consists  of  a  static  trap- 
ping device  which  is  placed  just  below  the  soil 
surface  and  left  for  seven  to  thirty  days  to  insure 
time  for  integrated  collection  of  the  soil  gas.  Anal- 
ysis of  the  trapped  compounds  is  performed  by 
Curie-point  desorption  mass  spectrometry.  Results 
from  two  studies  conducted  in  separate  Denver 
industrial  complexes  showed  that  the  technique  is  a 
powerful  tool  for  delineating  surface  contamina- 
tions such  as  trichloroethylene  (TCE),  tetrachlor- 
oethylene  (PCE),  toluene,  and  hydrocarbons.  The 
studies  also  showed  the  flux  data  are  useful  for 
inferring  the  extent  and  direction  of  contamination 
where  limited  hydrological  data  are  available.  (See 
also  W89-10153)  (Author's  abstract) 
W89-10183 


GROUND-WATER  MONITORING  TECH- 
NIQUES FOR  NON-POINT-SOURCE  POLLU- 
TION STUDIES, 

South  Dakota  Dept.  of  Water  and  Natural  Re- 
sources, Brookings. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-10187 


METHODS  FOR  VIRUS  SAMPLING  AND 
ANALYSIS  OF  GROUND  WATER, 

Arizona  Univ.,  Tucson.   Dept.  of  Nutrition  and 
Food  Science. 
C.  P.  Gerba. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  343-348,  1  tab,  17  ref. 

Descriptors:  'Groundwater  pollution,  *Water  sam- 
pling, 'Water  analysis,  'Pollutant  identification, 
•Sampling,  'Viruses,  Enteroviruses,  Human  dis- 
eases, Septic  tanks,  Sewer  systems,  Landfills,  Fil- 
tration, Culturing  techniques,  Water  pollution 
sources,  Public  health. 

The  consumption  of  contaminated  groundwater  is 
responsible  for  almost  half  of  the  reported  water- 
borne  disease  outbreaks  each  year  in  the  United 
States.  Enteric  viruses  continue  to  be  a  significant 
cause  of  such  waterborne  disease.  Methods  for 
virus  detection  in  groundwater  are  needed  to 
assess  the  safety  of  groundwater  supplies.  Viruses 
in  groundwater  may  originate  from  septic  tanks, 


MONITORING  GROUND-WATER  AND  SOIL 
CONTAMINATION  BY  REMOTE  FIBER  SPEC- 
TROSCOPY, 

ST  and  E,  Inc.,  Livermore,  CA. 
S.  M.  Klainer,  J.  D.  Koutsandreas,  and  L.  Eccles. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  370-380,  10  fig,  7  ref. 

Descriptors:  'Pollutant  identification,  'Ground- 
water pollution,  'Monitoring,  'Soil  contamination, 
•Remote  sensing,  'Spectroscopy,  Observation 
wells,  Field  tests,  Fiber  optics,  Lasers,  Chemical 
analysis,  Technology,  Gas  chromatography,  Water 
sampling,  Chlorides,  Organic  compounds,  Fluoro- 
metry,  Chloroform,  Performance  evaluation. 

Fiber  optics,  lasers,  chemistry,  fiber  optic  chemical 
sensors  (FOCS),  optics,  and  spectroscopy  have 
been  integrated  to  form  the  new  technology  of 
remote  fiber  spectroscopy  (RFS).  This  method 
permits  the  development  of  ductile  probes  to 
detect  and  monitor  groundwater  contaminants. 
The  key  to  this  concept  is  the  FOCS,  a  fiber 
termination  with  preselected  chemical  and  physical 
properties.  This  is  attached  to  the  distal  end  of  the 
fiber  so  that  specific,  sensitive  analyses  of  ground- 
water constituents  can  be  made.  A  single  fiber  is 
used  for  both  excitation  and  for  collection  of  the 
return  signal,  thus  keeping  the  sensor  small  and 
optically  simple.  The  first  FOCS  being  developed 
is  to  be  used  for  both  'early  warning'  and  long- 
term  monitoring  of  organic  chloride.  The  chemical 
basis  for  this  FOCS  is  a  modified  Fujiwara  reac- 
tion. The  FOCS,  in  conjunction  with  a  field  fluori- 
meter,  have  been  used  to  make  in  situ  measure- 
ments in  a  chloroform-contaminated  well.  Prelimi- 
nary data  indicate  good  agreement  between  the 
FOCS  data  and  independent  gas  chromatography 
analysis  of  collected  samples.  (See  also  W89-10153) 
(Author's  abstract) 
W89-10182 


APPLICATION  OF  A  NEW  TECHNIQUE  FOR 
THE  DETECTION  AND  ANALYSIS  OF  LOW 
CONCENTRATIONS  OF  CONTAMINANTS  IN 
SOIL, 

Colorado    School    of   Mines,    Golden.    Dept.    of 
Chemistry  and  Geochemistry. 
K.  J.  Voorhees,  M.  J.  Malley,  J.  C.  Hickey,  R.  W. 
Klusman,  and  W.  W.  Bath. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  381-396,  12  fig,  3  tab,  10  ref. 

Descriptors:  'Groundwater  pollution,  'Soil  gases, 
'Soil  contamination,  'Sampling,  'Pollutant  identi- 
fication, Chemical  analysis,  Mass  spectrometry, 
Hydrocarbons,  Trapping,  Industrial  wastes,  Trich- 
loroethylene, Tetrachloroethylene,  Toluene,  Aer- 
ation zone,  Path  of  Pollutants,  Organic  com- 
pounds. 


DETERMINING  NONPOINT-SOURCE  CON- 
TAMINATION BY  AGRICULTURAL  CHEMI- 
CALS IN  AN  UNCONFTNED  AQUIFER,  DADE 
COUNTY,  FLORIDA:  PROCEDURES  AND 
PRELIMINARY  RESULTS, 
Geological  Survey,  Miami,  FL. 
B.  G.  Waller,  and  B.  Howie. 

IN:  Ground- Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  459-467,  2  fig,  4  tab,  10  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Pollut- 
ant identification,  'Groundwater  pollution,  'Agri- 
cultural chemicals,  'Florida,  'Land  management, 
'Monitoring,  'Water  quality  management,  Water 
sampling,  Limestone,  Organic  matter,  Marl,  Irriga- 
tion, Fertilizer,  Nutrients,  Pesticides,  Aquifers, 
Drinking  water,  Aeration  zones,  Water  quality, 
Observation  wells,  Hydraulic  gradient,  Rotary 
drilling,  Organic  compounds,  Inorganic  com- 
pounds, Biological  samples,  Quality  control. 

About  85%  of  the  agricultural  area  in  South  Dade 
County,   Florida,   is  underlain  by   Rockdale  soil 
composed  of  crushed  limestone  and  organic  debris, 
and  the  remainder  is  underlain  by  Perrine  marl. 
Both  soils  must  be  irrigated  and  require  frequent 
applications  of  fertilizer,  micronutrients,  and  pesti- 
cides. This  area  overlies  permeable  limestone  of 
the  unconfined  Biscayne  aquifer,  which  is  designat- 
ed as  the  sole  source  of  drinking  water  for  south- 
east Florida.  The  unsaturated  zone  in  the  agricul- 
tural  area   ranges   in   thickness   from   0.3   to   4.6 
meters.  Representative  fields  from  the  30,000  ha 
under  cultivation  were  selected  for  groundwater 
quality  monitoring.  Five  test  plots  underlain  by 
both  Rockdale  and  Perrine  marl  soils  were  selected 
for  intense  evaluation.  Wells  ranging  in  depth  from 
2.4  to  15.7  meters  were  installed  in  areas  hydrauli- 
cally  upgradient  and  downgradient  and  near  the 
center  of  these  plots.  Additional  wells  were  in- 
stalled in  the  shallow  mixing  zone  within  and  adja- 
cent to  the  agricultural  area  to  determine  back- 
ground and  baseline  water  quality  conditions.  The 
groundwater  monitoring  program  was  designed  to 
leave  in  place  a  permanent  well  network  and  sam- 
pling stratagem  that  can  be  adapted  to  future  water 
quality  concerns.  Wells  are  drilled  by  clean  water 
rotary  and  left  open  hole  in  the  sampling  interval 
so  that  organic,  inorganic,  or  biological  samples 
could  be  taken  without  contamination  by  drilling 
fluids,    grouting    material,    or    well    casing    and 
screens.  A  quality  assurance  program  involving  10 
to  20%  of  all  samples  was  used  to  check  field  and 
laboratory  procedures  and  to  establish  the  accura- 
cy of  analytical  data.  Preliminary  results  of  water 
quality  sampling  indicate  that  agriculture  has  had  a 
minimal  effect  on   groundwater  quality.   Of  the 
constituents  sampled,  only  nitrate  and  potassium 
from  fertilizers  are  found  at  elevated  concentra- 
tions beneath  fanned  areas.  Elevated  concentra- 
tions  of  some   nutrients,   major   ions,   and   trace 
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metals  are  found  beneath  areas  used  for  storage 
and   disposal   of  agrichemicals.    (See   also   W89- 
10153)  (Author's  abstract) 
W89-10189 


GEOLOGIC  AND  FLOW-SYSTEM-BASED  RA- 
TIONALE FOR  GROUND-WATER  SAMPLING, 

Agricultural   Research  Service,   University   Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-10190 


ARSENIC  CONTAMINATION  IN   EAST-CEN- 
TRAL ILLINOIS  GROUND  WATERS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10198 


CHARACTERIZATION        OF        PRODUCED 
WATERS  FROM  UNDERGROUND  NATURAL 
GAS   STORAGE   RESERVOIR    OPERATIONS. 
VOLUME     II-APPENDIX     D:     ANALYTICAL 
DATA    REPORT,   TOPICAL   REPORT   (JULY 
1986  TO  JUNE  1988), 
Radian  Corp.,  Austin,  TX. 
L.  H.  Keith,  S.  K.  Mertens,  F.  L.  Shorer,  M.  C. 
Shepherd,  and  P.  J.  Schrynemeeckers. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-240924. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  GRI-88/0080.2,  June  1988.   167p,  12 
tab,  3  append. 

Descriptors:  *Pollutant  identification,  'Natural 
gas,  'Process  water,  Water  sampling,  Volatile  or- 
ganic compounds,  Chemical  analysis,  Chlorides, 
Dissolved  solids,  Trace  elements,  Organic  com- 
pounds, Injection  wells,  Data  acquisition. 

A  nationwide  characterization  program  was  con- 
ducted for  produced  waters  from  underground 
natural  gas  storage  operations.  The  impetus  for  this 
program  was  the  sparsity  of  existing  comprehen- 
sive data  publicly  available  on  the  characteristics 
and  management  practices  for  these  storage  facility 
waters.  In  all,  seven  produced  water  samples  from 
seven  different  sites  were  collected  and  analyzed. 
The  results  indicated  that  the  characteristics  and 
volumes  of  production  waters  from  storage  facili- 
ties are  highly  variable,  site-specific,  and  most 
likely  dependent  on  the  characteristics  of  the  stor- 
age formation.  In  general,  the  produced  waters 
from  storage  facilities  sampled  in  this  program 
contained  volatile  organics  and,  to  a  lesser  degree, 
selected  semivolatile  organics.  Selected  minor  and 
trace  elements  also  were  present  in  the  produced 
water  samples.  Chloride  and  total  dissolved  solids 
were  the  most  predominant  conventional  param- 
eters detected.  Produced  waters  did  not  generally 
exhibit  current  Resource  Conservation  and  Recov- 
ery Act  hazardous  waste  characteristics.  The  pre- 
dominant method  used  to  dispose  of  these  waters  is 
underground  injection  into  Class  II  wells  regulated 
under  the  Safe  Drinking  Water  Act.  (Author's 
abstract) 
W89-10199 


CHEMICAL  ANALYSIS  OF  WATER:  GENER- 
AL PRINCIPLES  AND  TECHNIQUES, 

Water  Research  Centre,  Medmenham  (England). 
Medmenharn  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
W89- 10207 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: SIXTH  SYMPOSIUM. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10209 


FIELD  INVESTIGATIONS  AND  ON-SITE  TOX- 
ICITY TESTING:  AN  ASSESSMENT  OF  HABI- 
TAT SUITABILITY-ARKANSAS  RIVER, 
PUEBLO,  COLORADO, 

Environmental    Research   and   Technology,    Inc., 

Fort  Collins,  CO.  Aquatics  Div. 

For  primary  bibliographic  entry  see  Field  5C. 


W89- 10224 


SUITABILITY  OF  A  BIOCHEMICAL  METHOD 
FOR  ASSESSING  THE  EXPOSURE  OF  FERAL 
FISH  TO  LEAD, 

Fisheries  and  Marine  Service,  Sault  Ste.  Marie 
(Ontario).  Great  Lakes  Biolimnology  Lab. 
P.  V.  Hodson,  B.  R.  Blunt,  and  D.  M.  Whittle. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  389-405,  9 
tab,  1  fig,  38  ref. 

Descriptors:  'Toxicity,  *Bioassay,  'Testing  proce- 
dures, 'Lead,  *Great  Lakes,  'Toxicology,  'Pollut- 
ant identification,  Fish,  ALAD,  Lake  trout,  White 
suckers,  White  perch,  Rainbow  trout. 

A  review  of  the  use  of  erythrocyte  sigma-amino 
levulinic  acid  dehydratase  (ALAD)  activity  to  in- 
dicate lead  exposure  of  fish,  both  in  the  laboratory 
and  in  field  surveys  of  Great  Lakes  fish  is  present- 
ed. Results  have  shown  that:  (1)  assays  of  ALAD 
activity  should  provide  a  practical  tool  for  assess- 
ing lead  exposure  of  lake  trout;  (2)  inhibition  of 
ALAD  activity  of  carp  and  white  suckers  was  not 
consistently  associated  with  lead  contamination; 
and  (3)  the  analytical  method  for  the  assay  of 
rainbow  trout  ALAD  activity  was  unsuitable  for 
the  ALAD  activity  of  white  perch.  Further  re- 
search is  required  to:  (a)  refine  the  enzyme  assay  to 
suit  individual  species;  (b)  develop  a  standard  assay 
using  purified  ALAD  to  ensure  consistency  be- 
tween analyses  and  analysts;  (c)  develop  standard 
curves  for  each  species  surveyed  relating  ALAD 
inhibition  to  waterborne  lead  concentrations;  (d) 
identify  possible  sources  of  variation  in  ALAD 
assays  to  reduce  coefficients  of  variation;  and  (e) 
conduct  further  field  trials  using  sampling  sites 
exhibiting  extremes  of  lead  contamination.  (See 
also  W89- 10209)  (White-Reimer-PTT) 
W89-10233 


INTERLABORATORY  COMPARISON  OF  A  28- 
DAY  TOXICITY  TEST  WITH  THE  POLY- 
CHAETE  NEANTHES  ARENACEODENTATA, 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

C.  E.  Pesch,  and  G.  L.  Hoffman. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  482-493,  3 

tab,  13  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
'Testing  procedures,  'Water  pollution  effects,  Po- 
lychaetes,  Neanthes  arenaceodentata,  Silver,  Endo- 
sulfan,  Laboratories,  Pesticides,  Variability. 

An  interlaboratory  comparison  of  toxicity  tests 
with  the  polychaete  Neanthes  arenaceodentata  was 
conducted  to  determine  the  amount  of  variability 
expected  with  this  test.  Six  laboratories  each  con- 
ducted two  28-day  flow-through  tests,  one  with 
silver  (as  silver  nitrate)  as  the  toxicant  and  the 
other  with  the  pesticide  endosulfan.  Muffled  sand 
(from  nonpolluted  beaches)  was  used  as  sediment 
in  the  tests.  The  mean  28-day  median  lethal  con- 
centrations (LC50s)  for  the  participating  laborato- 
ries were  165  +or-52  micrograms/L  for  the  tests 
with  silver  and  106  -|-or-24  for  the  test  with  endo- 
sulfan. The  ratio  of  the  highest  to  the  lowest  LC50 
value  was  2.23  for  silver  and  1.81  for  endosulfan. 
The  variability  of  the  test  for  28  days  was  about  a 
factor  of  2.  There  were  no  major  problems  with 
the  test  method  or  the  biological  aspects  of  the 
test.  The  details  that  caused  some  problems  for 
participating  laboratories  were  the  chemical  analy- 
sis of  silver  and  the  maintenance  of  the  proper  test 
concentrations,  particularly  of  silver,  in  the  experi- 
mental systems.  (See  also  W89- 10209)  (White- 
Reimer-PTT) 
W89- 10240 


EFFECTS  OF  FOOD  CONCENTRATION, 
ANIMAL  INTERACTIONS,  AND  WATER 
VOLUME  ON  SURVIVAL,  GROWTH,  AND  RE- 
PRODUCTION OF  DAPHNIA  MAGNA  UNDER 
FLOW-THROUGH  CONDITIONS, 
EG  and  G   Bionomics,   Wareham,   MA.   Aquatic 


Toxicology  Lab. 

G.  A.  LeBlanc,  D.  A.  Schoenfeld,  and  D.  C. 

Surprenant. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  494-508,  3 

tab,  5  fig,  20  ref. 

Descriptors:  'Toxicology,  'Testing  procedures, 
•Bioassay,  'Toxicity,  'Water  pollution  effects, 
Survival,  Daphnia,  Growth,  Reproduction,  Inter- 
active effects,  Mathematical  analysis. 

A  response  surface  design  was  used  to  determine 
the  interactive,  as  well  as  the  individual,  effects  of 
the  three  factors  studied  on  Daphnia  magna.  The 
results  indicated  that  there  were  no  important 
interactive  effects  of  the  three  factors  on  survival, 
growth,  or  reproduction  of  D.  magna.  Individual 
effects  of  the  factors  on  reproduction  were  ob- 
served. Food  concentration  produced  a  linear 
trend,  with  increasing  food  concentration  resulting 
in  an  increase  in  offspring  production.  The  number 
of  daphnids  per  container  produced  a  quadratic 
trend,  with  the  maximum  offspring  production  oc- 
curring in  vessels  containing  approximately  14 
daphnids.  Water  volume  produced  a  slight  linear 
trend,  with  increasing  water  volume  resulting  in  an 
increase  in  offspring  production.  The  recommen- 
dations published  in  the  ASTM  Proposed  Standard 
Practice  for  Conducting  Daphnia  magna  Chronic 
Toxicity  Tests  in  a  Flow-through  System  are  ade- 
quate for  the  successful  performance  of  meaningful 
and  sensitive  tests.  (See  also  W89- 10209)  (Author's 
abstract) 
W89- 10241 


RESOLVING  SOME  PRACTICAL  QUESTIONS 
ABOUT  DAPHNIA  ACUTE  TOXICITY  TESTS, 

Monsanto  Co.,  St.  Louis,  MO. 

Y.  Barera,  and  W.  J.  Adams. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  509-518,  4 

tab,  7  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Testing  proce- 
dures, 'Daphnia,  'Water  pollution  effects,  'Toxi- 
cology, Acute  toxicity,  Chronic  toxicity,  Alkyl- 
benzene  sulfonate,  Butybenzyl  phthalate. 

Acute  toxicity  tests  were  performed  with  six  age 
groups  of  Daphnia  magna,  ranging  from  less  than  6 
hr  to  216  hr,  for  five  chemicals,  selected  on  the 
basis  of  their  physical  and  chemical  properties  as 
well  as  their  acute  toxicity  to  D.  magna.  Trie  age 
of  the  daphnids  did  not  significantly  alter  the  48-hr 
EC50  values  for  the  chemicals  tested.  For  purposes 
of  standardization,  it  appears  that  D.  magna  up  to 
48  hr  of  age  at  the  beginning  of  the  test  can  be  used 
to  conduct  acute  toxicity  tests  with  most  chemi- 
cals. The  maximum  difference  observed  in  the  48- 
hr  EC50  values  between  the  6-hr  and  216-hr  age 
groups  was  a  factor  of  3.9  for  linear  alkylbenzene 
sulfonate.  The  results  of  static  acute  toxicity  tests 
conducted  with  butlyenzyl  phthalate  (BBP)  and  D. 
magna  in  the  presence  and  absence  of  several  com- 
monly used  solvents  indicate  that  the  acute  toxicity 
of  this  chemical  is  not  altered  by  the  use  of  a 
solvent  carrier.  The  results  of  static  acute  tests 
performed  with  D.  magna  and  BBP  in  the  presence 
of  various  concentrations  of  daphnid  foods  (algae 
or  trout  chow),  indicate  that  the  48-hr  EC50  values 
increase  proportionally  with  an  increase  in  food 
concentrations.  These  results  suggest  that  acute 
toxicity  tests  with  D.  magna  should  be  conducted 
in  the  presence  of  food  with  chemicals  with  a  high 
sediment  partition  coefficient  if  the  results  are  to  be 
used  to  select  the  test  concentrations  for  a  chronic 
study  with  daphnids.  The  type  of  food  and  the 
concentration  used  in  the  acute  test  should  be  the 
same  as  those  used  in  a  chronic  test.  (See  also  W89- 
10209)  (Author's  abstract) 
W89- 10242 


DEVELOPMENT  AND  VALIDATION  OF  AN 
IN  SITU  FISH  PREFERENCE-AVOIDANCE 
TECHNIQUE  FOR  ENVIRONMENTAL  MONI- 
TORING OF  PULP  MILL  EFFLUENTS, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 
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Columbia). 

E.  R.  McGreer,  and  G.  A.  Vigers. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  519-529,  3 

tab,  4  fig,  11  ref. 

Descriptors:  'Toxicology,  'Sulfite  liquors,  'Water 
pollution  effects,  'Testing  procedures,  'Fish,  'Fish 
behavior,  'Pulp  wastes,  'Preference-avoidance  re- 
sponses, Vertical  distribution,  Stickleback,  Her- 
ring, Chum  salmon,  Sulfite,  Dissolved  oxygen,  Hy- 
drogen ion  concentration,  Pulp  and  paper  industry, 
Industrial  wastewater,  Coastal  waters. 

An  in  situ  technique  for  studying  the  vertical  pref- 
erence-avoidance behavior  of  fish  exposed  to  in- 
dustrial pollutants  was  field  tested  in  a  three-year 
program  to  monitor  the  effects  of  sulfite  mill  efflu- 
ent  (SME)   in   a   remote   West   Coast   fjord.    A 
number  of  parameters  related  to  the  operation  of 
the  preference-avoidance  cages  were  investigated, 
including  different  fish  species,  response  time,  re- 
producibility, and  relationship  of  avoidance  behav- 
ior to  water  quality   variables.   The  preference- 
avoidance  traps  used  consisted  of  six  1.0-m  com- 
partments within  an  aluminum  framework,  which 
is  suspended  in  the  water  column  from  a  surface 
flotation  unit.  Doors  between  each  unit  may  be 
opened  and  closed  from  the  surface  to  allow  the 
fish  access  to  all  compartments,  or  to  trap  them  in 
individual  compartments.  Comparative  tests  with 
juvenile  stickleback  (Gasterosteus  aculeatus),  her- 
ring (Clupea  harengus  pallasi),  and  chum  salmon 
(Oncorhynchus  keta)  showed  that  the  juvenile  sal- 
monids  provided  the  most  consistent  preference- 
avoidance  response.  The  response  time  for  deter- 
mining fish  avoidance  in  the  cages  was  less  than 
0.5  hr.  The  zone  of  influence  for  the  SME  defined 
by  the  preference-avoidance  response  extended  to 
10  km  down  inlet  from  the  mill.  Dissolved  oxygen 
and  pH  were  shown  statistically  to  be  the  most 
significant  (P  <  0.05)  water  quality  variables  in 
explaining    the    vertical    distributions    observed. 
Monitoring  over  a  three-year  period  indicated  a 
reduction  in  the  SME  zone  of  influence  coincident 
with  the  mill  pollution  abatement  program.  It  was 
concluded  that  the  vertical  preference-avoidance 
technique  was  a  sensitive,  reliable,  and  cost-effec- 
tive monitoring  tool.  (See  also  W89- 10209)  (Au- 
thor's abstract) 
W89- 10243 


HEATED  PURGE  AND  TRAP  METHOD  DE- 
VELOPMENT AND  TESTING, 

Battelle  Columbus  Div.,  OH. 

S.  V.  Lucas,  and  H.  M.  Burkholder. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-242607. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/4-88/029,  August  1988.  71p, 

10  fig,   15  tab,  9  ref.  EPA  Contract  68-03-3224. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Chemical  analysis,  Organic  compounds, 
Acrolein,  Methyl  ethyl  ketone,  Methylacryloni- 
trile,  Acrylonitrile,  Acetonitrile,  Propionitrile, 
Dioxane,  Isobutanol,  Gas  chromatography,  Mass 
spectrometry,  Chloropropionitrile,  Alcohol. 

A  heated  purge-trap-desorb  (H-PTD)  analysis 
method  for  polar,  water  soluble  volatile  organic 
analytes  was  developed  and  tested.  The  research 
goal  was  to  obtain  analysis  sensitivities  for  the 
target  analytes  comparable  to  those  achieved  pres- 
ently for  non-polar  analytes  using  the  room  tem- 
perature PTD  approach  of  EPA  SW-846  Method 
5030  while  at  the  same  time  not  deviating  signifi- 
cantly from  the  type  of  apparatus  currently  in  use 
for  Method  5030.  Thirty-three  polar,  water  soluble 
analytes  from  Appendix  VIII  and  the  Michigan  list 
were  included  in  the  scope  of  work.  Eight  analytes 
proved  to  be  amenable  to  the  developed  method: 
acrolein,  methyl  ethyl  ketone,  methylacrylonitrile, 
acrylonitrile,  acetonitrile,  propionitrile,  1,4-dioxane 
and  isobutanol.  The  gas  chromatography-mass 
spectrometry  (GC-MS)  method  detection  limits  for 
the  analytes  ranged  from  2  to  9  micrograms/L  and 
were  about  5-fold  higher  than  would  be  obtainable 
with  more  optimized  chromatography.  Three  alco- 
hols, propargyl  alcohol,  2-chloroethanol  and  1,3- 
dichloro-2-propanol  could  not  be  recovered  to  any 


degree  by  H-PTD  even  using  80%  saturation  of 
the  sample  with  salts  and  dramatically  increased 
purge  gas  volumes.  One  analyte,  3-chloroproprion- 
itrile,  could  not  be  recovered  from  the  trap  desorp- 
tion  step,  even  though  it  was  shown  to  be  only 
slightly  hydrolytically  unstable.  The  other  21  ana- 
lytes had  plausible  chemical  reasons  for  the  ab- 
sence of  any  H-PTD  recovery  for  them:  nine  were 
nitrogen  bases,  six  were  hydrolytically  unstable, 
two  were  mercaptans  and  four  had  very  low  vola- 
tility and/or  very  high  water  solubility.  The  abso- 
lute H-PTD  recoveries  obtained  ranged  from 
about  80%  for  analytes  such  as  acrylonitrile  and 
methylacrylonitrile  to  about  30%  for  1,4-dioxane. 
The  developed  method  employs  a  standard  5-ml 
purge  vessel  with  an  integral,  very  small  volume 
water  cooled  condenser  and  the  same  all-Tenax 
trap  as  specified  in  Method  5030  for  use  in  Method 
8030.  Commercially  available  PTD  apparatus  can 
be  used  without  modification  except  to  accommo- 
date the  90  C  water  bath  used  to  heat  the  purged 
sample.  (Author's  abstract) 
W89- 10250 

ON-SITE  TOXICITY  TESTING:  APPLICA- 
TIONS IN  THE  UNITED  STATES  AND  SOVIET 
UNION,  „         ,    , 

National  Fisheries  Research  Center-Great  Lakes, 
Ann  Arbor,  MI. 

M.  G.  Henry,  B.  A.  Flerov,  V.  T.  Komov,  and  1 . 
A.  Heming. 

IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  70-77,  2  fig,  2  tab,  8  ref. 

Descriptors:  'Pollutant  identification,  'USSR, 
•Toxicity,  'Water  pollution  effects,  'Bioindicators, 
Daphnia,  Nonpoint  pollution  sources,  Detroit 
River,  Rybynsk  Reservoir,  Flow  profiles,  Mortali- 
ty, On-site  tests,  Dilution,  Waterfieas,  Bioassay, 
Reservoirs,  Hydrology. 

On-site  toxicity  tests  using  the  cladoceran  Cerio- 
daphnia  dubia,  were  conducted  in  the  USA  and 
USSR  by  the  same  team  of  investigators.  A  non- 
point  source  situation  (Detroit  River,  USA)  and  a 
point  source  spill  situation  (Rybynsk  Reservoir, 
USSR)  were  assessed.  A  48-hr  acute  lethality  bio- 
assay conducted  in  conjunction  with  the  USA  test 
indicated  that  81%  of  the  Detroit  River  water 
(DRW)  induced  mortality  in  50%  of  the  adult  test 
population.  Complete  mortality  also  was  induced 
during  the  77-day  on-site  test  in  the  100%  and  50% 
DRW  treatments.  Initial  cultures  of  C.  dubia  were 
established  in  the  USSR  in  July-August  1984,  using 
animals  collected  from  the  Rybynsk  Reservoir. 
These  cultures  were  subsequently  found  to  be  con- 
taminated with  C  reticulata.  Results  of  the  Ry- 
bynsk Reservoir  on-site  test  were  more  complete 
than  the  USA  test.  A  definite  dilution  effect  was 
apparent,  even  4  months  after  the  spill.  Complete 
mortality  was  induced  by  water  collected  at  four 
sites;  partial  mortality  was  induced  by  water  from 
the  other  six  sites.  Three  sites  where  100%  mortali- 
ty was  induced  were  upstream  from  the  spill  site. 
Control  reservoir  water  did  not  induce  any  mortal- 
ity. Mortality  patterns  observed  in  Ceriodaphnia 
exposed  to  water  from  the  Rybynsk  Reservoir  spill 
appear  to  have  been  influenced  by  the  hydrology 
of  the  reservoir.  (See  also  W89-10262)  (Lantz- 
PTT) 
W89- 10269 


NEAR-REAL  TIME  INFRARED  OBSERVA- 
TIONS OF  ACIDIC  SULFATES  FS  'CLEAN' 
AIR  AT  MAUNA  LOA,  HAWAII, 

Argonne  National  Lab.,  IL.  Chemical  Technology 

Div. 

S.  A.  Johnson,  and  R.  Kumar. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-010047. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-8806 123-1,  (1988).  4p,  1  tab,  5 

ref.  DOE  Contract  H-91322  B. 

Descriptors:  'Acid  rain,  'Sulfates,  'Pollutant  iden- 
tification, Air  pollution,  Mauna  Loa,  Hawaii,  In- 
fared  spectrometry,  Remote  sensing,  Sulfuric  acid, 
Ammonium  sulfate. 


Sulfuric  acid  and  its  partially  or  completely  neu- 
tralized salts  with  ammonia  are  believed  to  result 
from  the  oxidation  of  sulfur  dioxide  in  cloud  water 
and  in  other  heterogeneous  media  present  in  the 
atmosphere.  Due  to  the  natural  abundance  of  am- 
monia and  the  ubiquitous  presence  of  sulfur  in  the 
atmosphere,  ammonium  sulfate  is  commonly  the 
dominant  chemical  species  in  the  ambient  aerosol. 
Episodic  occurrence  of  acidic  ammonium  sulfates 
have  been  observed  in  urban  as  well  in  regional 
environments.  The  amounts  of  ammonium  sulfates 
are  expected  to  be  very  low  in  areas  far  removed 
from  anthropogenic  emissions  of  sulfur  dioxide. 
The  chemical  composition  of  submicrometer  aero- 
sol particles  was  determined  at  one  such  'back- 
ground' site,  the  Mauna  Loa  Observatory  (MLO) 
on  Mauna   Loa  in   Hawaii  during   an  eight-day 
period  in  August  1987.  The  MLO  site  was  selected 
for  this  measurement  because  it  is  the  only  ground- 
based  aerosol  observatory  in  the  remote  Pacific 
Ocean  that  allows  extended  sampling  of  aerosols  in 
the  free  troposphere.  Analytical  results  from  the 
nearly  continuous  sample  collection  over  an  eight- 
day  period  at  MLO  showed  that  ammonium  sulfate 
was  the  dominant  chemical  species  in  the  submi- 
crometer particles.   Over  half  of  the  nearly  40 
samples  collected  showed  an  acidic  sulfate  compo- 
nent. Consecutive  samples  were  found  to  change 
from  completely  neutralized  ammonium  sulfate  to 
acidic  ammonium  sulfates  in  a  two-hour  time  inter- 
val. This  observation  of  acidic  sulfates  in  a  relative- 
ly remote  area  suggests  that  the  acid  deposition 
problem  is  much  more  widespread  than  heretofore 
believed.  (Lantz-PTT) 
W89- 10278 

INSTALLATION  RESTORATION  PROGRAM 
PHASE  II-CONFTRMATION/QUANTIFICA- 
TION,  STAGE  1:  MCENTIRE  AIR  NATIONAL 
GUARD  BASE. 

Science  Applications  International  Corp.,  McLean, 

VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10284 

CAPILLARY  COLUMN  GC-MS  DETERMINA- 
TION OF  77  PURGEABLE  ORGANIC  COM- 
POUNDS IN  TWO  SIMULATED  LIQUTO 
WASTES, 

Battelle  Columbus  Labs.,  OH. 
M.  F.  Yancey,  R.  A.  Kornfeld,  and  J.  S.  Warner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-245881. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/4-88/030,  August  1988.  70p, 
1   fig,  5  tab,  append.  EPA  Contract  68-03-3224. 

Descriptors:  'Pollutant  identification,  'Gas  chro- 
matography, 'Mass  spectrometry,  'Chemical  anal- 
ysis, 'Organic  compounds,  Simulation  analysis, 
Chemical  analysis,  Volatile  organic  compounds, 
Municipal  wastewater,  Fulvic  acid,  Statistical  anal- 
ysis. 

The  suitability  of  purge-trap-desorb  (PTD)  proce- 
dures for  determination  of  84  volatile  organic  com- 
pounds with  capillary  column  gas  chromatography 
(GC)  and  mass  spectrometry  (MS)  was  evaluated. 
After  collecting  GC-MS  data  not  previously  avail- 
able for  some  analytes,  7  of  the  84  compounds 
were  eliminated  from  further  consideration  be- 
cause of  poor  purging  efficiency  or  analyte  insta- 
bility. For  each  of  the  remaining  77  compounds, 
the  linear  concentration  range  and  detection  limit 
were  determined  with  data  obtained  by  PTD  GC- 
MS  analysis  of  spiked  reagent  water.  A  relative 
standard  deviation  (RRSD)  of  <  or  =  25%  for 
the  average  response  factor  was  chosen  as  the 
acceptance  criterion  for  determining  the  linear 
range.  This  criterion  was  met  over  a  concentration 
range  of  at  least  two  orders  of  magnitude  for  56  of 
the  77  analytes,  1.5  orders  of  magnitude  for  12 
analytes,  and  1  order  of  magnitude  for  6  analytes. 
The  criterion  was  not  met  for  acetone,  trichloro- 
fluoromethane,  and  2-chloro-l,3-butadiene. 
Method  performance  was  assessed  by  analyzing 
eight  replicate  aliquots  of  two  simulated  liquid 
waste  samples  (a  municipal  sewage  sludge  leachate 
and  water  containing  fulvic  acid)  containing  ana- 
lytes spiked  at  two  concentrations.  For  >  80%  of 
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the  analytes,  bias  of  measured  concentrations  was 
<  or  =  30%.  For  most  other  analytes  bias  was  > 
+  30%.  The  observed  high  positive  bias  was  attrib- 
uted to  enhanced  sensitivity  caused  by  high  con- 
centrations of  ions  in  the  MS  source.  Calibration 
data  showed  that  short-term  (daily)  and  long-term 
(two  weeks)  precision  was  very  good.  (Lantz- 
PTT) 
W89- 10286 


INVESTIGATION  OF  VOLATILE  ORGANIC 
CHEMICAL  CONTAMINATION  IN  GROUND- 
WATER NEAR  ROCKTON,  ILLINOIS, 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Land  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10302 


PRELIMINARY  RECOMMENDATIONS  FOR  A 
CONGENER-SPECIFIC  PCB  ANALYSIS  IN 
REGULATORY  EVALUATION  OF  DREDGED 
MATERIAL, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
For   primary  bibliographic   entry  see   Field   5G. 
W89- 10308 


PROTOCOLS  FOR  SHORT  TERM  TOXICITY 
SCREENING  OF  HAZARDOUS  WASTE  SITES, 

Corvallis  Environmental  Research  Lab.,  OR. 
J.  C.  Greene,  C.  L.  Battels,  W.  J.  Warren-Hicks,  B. 
R.  Parkhurst,  and  G.  L.  Linder. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-235510. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/3-88/029,  July  1988.  102p,  1 
fig,  2  tab,  68  ref. 

Descriptors:  *Bioindicators,  'Toxicity,  ♦Monitor- 
ing, *Water  quality  control,  Daphnia,  Algae,  Min- 
nows, Vegetation,  Water  sampling,  Case  studies, 
Water  pollution  effects. 

This  document,  which  is  divided  into  two  major 
parts,  provides  protocols  for  toxicity  screening  at 
hazardous  waste  sites.  The  first  part  presents  issues 
relating  to  the  use  of  toxicity  tests,  including  back- 
ground information,  ongoing  research,  and  appli- 
cation of  tests  (Section  1);  data  analysis  and  calcu- 
lations and  uses  of  toxicity  indices  (Section  2); 
sampling  considerations,  including  the  choice  of 
media  to  sample  and  variability  issues  (Section  3); 
and  finally,  a  hypothetical  case  study  illustrating 
the  use  and  application  of  the  tests  (Section  4).  The 
second  part  of  the  document  is  an  Appendix  which 
provides  detailed,  step-by-step  protocols  for  using 
the  toxicity  tests.  Recommended  protocols  for  tox- 
icity tests  are  presented  for  water  flea  survival 
(Daphnia  magna  Straus  and  D.  pulex  Leydig), 
algal  growth  (Selenastrum  capricornutum  Printz), 
fish  survival  (fathead  minnow,  Pimephalles  prome- 
las  Rafinesque),  lettuce  seed  germination  (Lactuca 
sativa  L.),  lettuce  root  elongation  (Lactuca  sativa), 
and  earthwork  survival  (Eisenia  foetida  Savigny). 
This  test  battery  of  protocols  can  be  applied  to 
soils,  sediments,  elutriates  from  soils  or  sediments, 
groundwater,  and  surface  water  for  the  purpose  of 
measuring  short-term  toxicity  effects.  (Lantz-PTT) 
W89-10311 


EVALUATION  OF  REPRODUCIBILITY  OF 
ORGANIC  CONTAMINANT  CONCENTRA- 
TIONS IN  GROUND  WATER  CONTAMINAT- 
ED BY  WOOD-PRESERVING  WASTES  AT 
PENSACOLA,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

B.  J.  Franks,  D.  F.  Goerlitz,  and  J.  B.  Pruitt. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground- Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  A-13-A-14. 

Descriptors:  'Florida,  'Pollutant  identification, 
'Groundwater  pollution,  'Phenols,  'Creosote, 
•Sampling,  Chemical  analysis,  Data  interpretation, 
Variability,  Wood-preserving  wastes,  Precision. 


A  sand-and-gravel  aquifer  near  Pensacola,  Florida, 
contaminated  by  wood-preserving  wastes  has 
groundwater  enriched  in  phenolic  compounds 
(36%),  heterocyclic  compounds,  including  N,  S, 
and  O  heterocycles  (29%),  and  organic  acids 
(35%)  originating  from  a  wood-treatment  plant 
operated  from  1902  to  1981.  To  evaluate  data 
variability,  sampling  and  analytical  methods  were 
carefully  controlled  over  a  3-yr  period.  Four  wells, 
which  provided  a  representative  range  of  contami- 
nant concentrations,  were  selected  and  sampled  at 
a  flow  rate  of  1  L/min,  immediately  after  3-30 
casing  volumes  (110-1,100  L)  of  water  were  re- 
moved. Observed  concentrations  were  0.4-11.0 
mg/L  for  naphthalene,  0.06-2.2  mg/L  for  3,5-di- 
methylphenol,  and  <0.05-081  mg/L  for  dibenzo- 
furan.  Analytical  precision  and  accuracy  were 
evaluated  by  analyzing  replicate  ground-water 
samples,  surrogate  matrix  spikes,  and  deionized 
water  target  and  surrogate  spikes.  Analytical  preci- 
sion also  was  evaluated  by  making  repeated  analy- 
ses of  the  two  surrogate  compounds  in  a  matrix 
spike  and  of  a  deionized  water  spike  containing  the 
three  target  compounds.  Reproducibility  varied 
between  2  and  30%,  with  a  mean  of  about  15%. 
Since  sampling  techniques  were  carefully  con- 
trolled during  this  investigation,  most  of  the  ob- 
served variation  is  assumed  to  be  a  result  of  inher- 
ent uncertainties  in  the  analyses  of  target  organic 
compounds  in  the  subsurface  waters.  (See  also 
W89-10313)  (Rochester-PTT) 
W89-10316 


DETECTION  OF  SELECTED  PESTICIDES  IN 
EXTRACTS  OF  CORE  MATERIALS  AND 
GROUND  WATER  FROM  KANSAS, 

Geological  Survey,  Denver,  CO. 
T.  R.  Steinheimer. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  D-25-D-26. 

Descriptors:  'Pollutant  identification,  'Pesticides, 
'Soil  contamination,  'Kansas,  Mass  spectrometry, 
Gas  chromatography,  Fate  of  pollutants,  Atrazine, 
AJachlor,  Terbufos,  Metolachlor,  Trifluralin,  Tria- 
dimefon,  Triadimenol,  Triazines,  Agricultural 
chemicals,  Water  pollution  sources. 

Soil-core  samples  were  taken  from  test  plots  on 
agronomy  farms  owned  and  operated  by  a  univer- 
sity in  Kansas.  The  samples  were  analyzed  for 
residues  of  recently  applied  pesticides.  A  list  of 
pesticides  was  developed  from  records  available  at 
each  farm.  The  chemicals  used  were  primarily 
herbicides,  including  triazines,  atrazine,  and  cyana- 
zine,  with  the  triazine-like  material  metribuzin. 
Also  included  were  the  alachlor,  and  metolachlor, 
and  trifluralin.  The  organophosphate  insecticide 
terbufos  and  two  fumigant-fungicides,  triadimefon 
and  triadimenol  also  were  listed.  Several  methods 
incorporating  new  approaches  were  used  in  at- 
tempts to  find  residues  of  these  pesticides  in  the 
soils.  Gas  chromatography  with  mass  analysis  was 
necessary  for  unambiguous  identifications  and  to 
avoid  false  positives.  Atrazine  and  alachlor  were 
identified  in  a  groundwater  sample  collected  4  mo 
after  the  last  application.  Identifications  were  con- 
firmed by  ion-trap  mass  spectrometry  (ITMS), 
with  concentrations  of  both  herbicides  less  than  1 
microgram/L.  No  other  pesticides  were  confirmed 
by  ITMS  in  the  soil-core  extracts.  (See  also  W89- 
10313)  (Rochester-PTT) 
W89- 10347 


USE  OF  CARBON-13  NUCLEAR  MAGNETIC 
RESONANCE  SPECTROSCOPY  IN  THE 
ANALYSIS  OF  COMPLEX  SAMPLES  OF  EN- 
VIRONMENTAL INTEREST, 

Geological  Survey,  Denver,  CO. 
K.  A.  Thorn. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  E-13-E-17,  2  fig,  3  ref. 


Descriptors:  'Spectroscopy,  'Pollutant  identifica- 
tion, 'Minnesota,  'Groundwater  pollution,  'Trac- 
ers, 'Path  of  pollutants,  'Water  analysis,  'Massa- 
chusetts, Surfactants,  Nuclear  magnetic  resonance, 
Hazardous  materials,  Plumes,  Detergents,  Oil  pol- 
lution. 

The  analytical  problems  addressable  with  carbon- 
13  Fourier  transform  nuclear  magnetic  resonance 
(13C  NMR)  are  described;  the  general  protocol  for 
analysis  of  complex  samples  by  13  C  NMR;  and 
two  examples  of  successful  use  of  13C  NMR  at 
U.S.  Geological  Survey  hazardous  waste  research 
sites  are  presented.  Biodegraded  crude  oil  fractions 
at  Bemidji,  Minnesota,  and  the  detergents  from 
groundwater  on  Cape  Cod,  Massachusetts  were 
analyzed.  13C  NMR  can  complement,  or  in  some 
instances,  supplant  gas  chromatography/mass 
spectroscopy  (GC/MS)  in  the  analysis  of  complex 
mixtures  of  organic  compounds.  Both  quantitative 
and  nonquantitative  uses  of  the  technique  are  possi- 
ble. At  the  Bemidji  site,  hydrophobic  and  hydro- 
philic  fractions  have  been  isolated  from  ground- 
water downgradient  of  the  oil  pool.  13C  NMR  was 
used  to  obtain  information  about  the  oxygen-con- 
taining functional  groups  in  the  hydrophilic  frac- 
tion. With  this  information,  an  appropriate  deriva- 
tion procedure  for  analysis  of  the  hydrophilic  acid 
fraction  by  GC/MS  could  be  chosen.  In  research- 
ing the  contamination  of  groundwater  by  anionic 
detergents  at  the  Cape  Cod  site,  it  was  hypoth- 
esized that  detergents  formed  two  distinct  plumes 
downgradient  from  sewage  disposal  beds  at  Otis 
Air  Force  Base.  The  downfield  plume  was  as- 
sumed to  consist  of  alkyl  benzene  sulfonate  (ABS) 
detergents,  whereas  the  upfield  plume  was  as- 
sumed to  consist  primarily  of  linear  alkylbenzene 
sulfonate  (LAS)  detergents.  The  13C  NMR  spectra 
clearly  distinguished  an  ABS  standard  from  an 
LAS  standard.  The  attached  proton  test  (APT) 
spectrum  from  detergent  isolated  from  the  down- 
field  plume  was  identical  to  the  APT  spectrum  of 
the  ABS  standard,  confirming  that  the  plume  con- 
tained an  ABS  detergent.  (See  also  W89-10313) 
(Rochester-PTT) 
W89-10353 


PRELIMINARY  DEVELOPMENT  OF  A  FIBER 
OPTIC  SENSOR  FOR  TNT, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Physics. 
Y.  Zhang,  W.  R.  Seitz,  D.  C.  Sundberg,  and  C.  L. 
Grant. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A1195  869. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Special  Report  88-4,  March  1988.  16p,  6  fie,  6  tab, 
6  ref. 

Descriptors:  'Pollutant  identification,  'Fiber 
optics,  'Trinitrotoluene,  'Remote  sensing,  'Sen- 
sors, 'Measuring  instruments,  'Groundwater  pol- 
lution, Chemical  reagents,  Membranes. 

Research  aimed  at  the  development  of  a  fiber-optic 
based  sensor  is  described  for  in  situ  detection  of 
trinitrotoluene  (TNT)  in  groundwater.  Three  ap- 
proaches were  evaluated  in  depth.  All  three  in- 
volved use  of  a  material  to  concentrate  TNT  in  the 
field  of  view  of  an  optical  fiber.  The  materials 
tested  were:  (1)  a  concentrated  dextran  solution 
isolated  by  a  semi-permeable  membrane;  (2)  a  pre- 
swollen  cross-linked  polyvinyl  alcohol  polymer; 
and  (3)  an  amine-loaded  polyvinyl  chloride  (PVC) 
membrane.  Another  approach  based  on  the  forma- 
tion of  a  colored  TNT  anion  at  high  pH  was  also 
considered.  The  amine-loaded  PVC  membrane  ap- 
pears to  have  the  most  promise.  Clear  membranes 
were  prepared  which  reacted  with  TNT  to  form  a 
colored  product.  Measurement  is  made  at  520  nan- 
ometers which  is  very  convenient  for  fiber  optic- 
based  sensing.  Various  primary  amines  were  as- 
sessed. (Author's  abstract) 
W89- 10370 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II-CONFIRMATION/QUANTIFICA- 
TION,  STAGE  1.  VOLUME  1:  SELFRIDGE  AIR 
NATIONAL  GUARD  BASE,  MACOMB 
COUNTY,  MICHIGAN. 
Weston  (Roy  F.),  Inc..  West  Chester,  PA. 
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For  primary  bibliographic  entry  see  Field  5B. 
W89-10373 

INSTALLATION  RESTORATION  PROGRAM 
PHASE  II-CONFIRMATION/QUANnFICA- 
TION  STAGE  1.  BUCKLEY  AIR  NATIONAL 
GUARD  BASE,  COLORADO. 

Dames  and  Moore,  Park  Ridge,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10386 


INSTALLATION    RESTORATION    PROGRAM 
PHASE       n-CONFTRMATION/QUANITFICA- 
TION      STAGE     1:     FINAL     REPORT     FOR 
UNITED  STATES  AW  FORCE  PLANT  NO.  59, 
JOHNSON  CITY,  NEW  YORK. 
Hart  (Fred  C.)  Associates,  Inc.,  New  York. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10387 


MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  I: 
PROGRAM  DESIGN, 

International     Science     and     Technology,     Inc., 

Reston,  VA. 

For  primary  bibliographic  entry  see   Field   51j. 

W89-10391 

MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  III: 
FDZLD  METHODS  MANUAL, 

International  Science  and  Technology,  Inc., 
Reston  VA 

C.  M.  Knapp,  G.  J.  Filbin,  and  M.  B.  Bonoff. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-246269. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  AD-88-3,  April  1988.  30p,  5  fig,  2  tab, 
5  ref,  append. 

Descriptors:  *Water  analysis,  *Data  acquisition, 
•Maryland,  'Chemical  analysis,  'Monitoring, 
•Streams,  Manuals,  Hydrologic  properties,  Physi- 
cal properties,  Chemical  properties,  Field  tests, 
Acidification,  Water  sampling,  Water  quality  con- 
trol. 

The  Field  Methods  Manual  for  the  Maryland 
Long-Term  Stream  Chemistry  Monitoring  Pro- 
gram, describes  protocols  and  guidelines  for  water 
quality  and  hydrological  monitoring  of  the  select- 
ed streams.  It  details  a  rigorous  monitoring  pro- 
gram designed  to  maximize  the  ability  to  detect 
changes  in  key  hydrological,  physical,  and  chemi- 
cal parameters  that  are  related  to  the  potential 
effects  of  acidification  on  stream  resources.  The 
primary  objectives  of  the  field  activities  described 
in  this  manual  are  to  insure  consistency  in  sample 
and  data  collection,  to  maintain  sample  integrity  in 
the  field,  and  to  provide  and  maintain  a  high 
degree  of  quality  control  and  quality  assurance. 
This  manual  covers  sample  collection,  data  record- 
ing, hydrological  monitoring,  and  in-situ  physical 
and  chemical  data  collections.  (See  also  W89- 
10391,  W89-10392,  and  W89-10394)  (Lantz-PTT) 
W89-10393 


laboratory  practices  and  procedures.  It  includes 
analytical  methods,  laboratory  quality  control  and 
quality  assurance  procedures,  and  safety  proce- 
dures for  laboratory  personnel.  Many  of  these 
methods  have  been  excerpted  from  standard  texts 
as  protocols  modified  for  the  National  Surface 
Water  Survey  (NSWS),  applicable  to  waters  of 
low  ionic  strength.  Comparability  to  NSWS  is 
desirable  not  only  because  of  the  size  of  the  NSWS 
data  base  (nearly  2,500  lakes  and  streams),  but  also 
because  these  analytical  methods  are  state-of-the- 
science,  representing  a  major  program  of  research 
and  development  as  well  as  quality  assurance.  (See 
also  W89-10391  thru  W89-10393)  (Lantz-PTT) 
W89- 10394 

INSTALLATION    RESTORATION    PROGRAM 
PHASE        II-CONFIRMATION/QUANTIFICA- 
TION,  STAGE  1.  FINAL  REPORT  FOR  BUR- 
LINGTON   AIR    NATIONAL    GUARD    BASE, 
BURLINGTON,  VERMONT. 
Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10399 


STATISTICAL  METHODS  FOR  ENVIRON- 
MENTAL POLLUTION  MONITORING, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  7A. 
W89- 10403 

ION  CHROMATOGRAPHY  IN  WATER  ANAL- 

YSIS> 

Moscow  State  Univ.  (USSR).  Dept.  of  Chemistry. 

O.  A.  Shpigun,  and  Y.  A.  Zolotov. 

Ellis  Horwood  Ltd.,  Chichester,  England.   1988. 

188  p.  Translated  from  Russian. 

Descriptors:  'Pollutant  identification,  *Ion  ex- 
change chromatography,  'Chemical  analysis, 
'Chromatography,  'Water  analysis,  Anions,  Inor- 
ganic compounds,  Organic  compounds,  Precipita- 
tion, Wastewater. 

Ion  chromatography  is  the  best  method  for  the 
determination  of  anions  in  solution  as  it  features 
both  high  sensitivity  and  selectivity.  In  one  sample, 
up  to  10  anions  can  be  determined  in  10-20  minutes 
and  the  number  of  anions  detected  is  much  higher 
in  the  case  of  gradient  elution.  The  method  is 
particularly  convenient  for  the  analysis  of  different 
types  of  water.  Fundamentals  of  the  method  are 
discussed  in  detail.  Recent  achievements  in  ion 
chromatography,  which  greatly  broaden  its  scope, 
are  also  considered.  These  include  new  methods  of 
suppression  of  the  background  signal,  new  detec- 
tors and  sorbents  and  progress  in  theory.  Much 
attention  is  paid  to  the  determination  of  inorganic 
anions,  including  anions  of  weak  acids.  Methods  of 
determination  of  organic  substances,  mainly  of 
acidic  nature,  are  discussed  and  techniques  for 
determination  of  metal  ions  are  also  presented.  The 
analysis  of  water  of  different  types  e.g.  surface 
freshwater,  wastewater,  sea  water,  and  atmospher- 
ic precipitation  is  considered.  (Lantz-PTT) 
W89-10404 


MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  TV: 
LABORATORY  METHODS  MANUAL, 

International  Science  and  Technology,  Inc., 
Reston,  VA. 

C.  M.  Knapp,  G.  J.  Filbin,  and  M.  B.  Bonoff. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-246277. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  AD-88-3,  April  1988.  127p,  6  tab,  1  ref. 

Descriptors:  'Laboratory  methods,  'Water  analy- 
sis, 'Maryland,  'Water  quality,  'Streams,  'Moni- 
toring, Quality  control,  Manuals,  Chemical  analy- 
sis, Standards,  Water  quality  control. 

This  Laboratory  Methods  Manual,  for  the  Mary- 
land Long-Term  Stream  Chemistry  Monitoring 
Program,  describes  protocols  and  guidelines  for 
laboratory  analyses,  sample  handling,  laboratory 
quality   assurance/quality    control,    and   standard 


MANGANESE      DYNAMICS      IN      THE      R. 
B.RUSSELL  IMPOUNDMENT, 

Clemson  Univ.,  SC.  Dept.  of  Chemistry. 

For  primary  bibliographic   entry  see   Field   5G. 

W89- 10505 


ENZYMOLOGY  OF  HYDRILLA, 

District  of  Columbia  Univ.,  Washington.  Dept.  of 
Chemistry. 
D.  Blackman. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-171466/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. District  of  Columbia  Water  Resources  Re- 
search Center,  Washington,  D.C.,  Report  August 
1987.  33p,  14  fig,  7  ref. 

Descriptors:  'Hydrilla,  'Bioassay,  'Enzymes, 
•Protein  assay,  'Enzyme  assay,  'Pollutant  identifi- 
cation, Spectrophotometry,  Analytical  techniques, 
Aquatic  growth  control,  District  of  Columbia. 


Hydrilla  verticillata  continues  to  pose  major  prob- 
lems to  the  water-ways  in  the  Washington,  D.C. 
area.  This  project  was  initiated  as  an  attempt  to 
provide  preliminary  biochemical  data  on  a  number 
of  metabolically-important  enzymes  of  Hydrilla. 
The  effects  of  freeze-thaw  cycles  on  enzyme  stabil- 
ity were  investigated  in  order  to  avoid  problems 
associated  with  storage-related  lability  of  speci- 
mens. Variations  in  enzyme  activities  as  a  function 
of  time  over  the  course  of  the  growth  season  were 
studied.  Over  the  long  term  it  is  expected  that 
these  data  may  provide  information  that  will  be  of 
significance  in  evaluating  potential  agents  for  the 
control  of  Hydrilla  growth.  Hydrilla  samples  were 
collected  manually  at  the  Belle  Haven  Marina  in 
Alexandria,  VA,  at  intervals  of  approximately  one 
month  from  June  to  October,  1986.  Protein  assays 
were  carried  out  by  the  coomassie  blue  dye  bind- 
ing method.  All  enzyme  assays  were  carried  out 
spectrophotometrically.Enzymes   vary   widely   in 
stability  and  sensitivity  to  handling.  Of  the  three 
enzymes  studied  most  extensively,  two,  hexokinase 
and  malate  dehydrogenase,  seem  relatively  insensi- 
tive to  freeze-thaw  damage,  while  the  third,  aspar- 
tate transaminase,  is  quite  labile.  Addition  of  glyc- 
erol does  not  appear  to  offer  significant  protection. 
Activities  of  the  three  enzymes  do  not  appear  to 
vary  significantly  between  June  and  October.  Data 
presented  here  should  be  regarded  as  preliminary 
and  only  indicative;  this  is  the  result  of  two  condi- 
tions, namely  the  loss  of  data  for  the  first  thaw  on 
many  samples,  and  the  difficulty  of  carrying  out 
many  assays  in  a  thoroughly  reproducible  manner. 
(USGS) 
W89- 10507 

MEASUREMENT  OF  4-NONYLPHENOL  IN 
WATER  AND  WASTEWATER  EFFLUENTS, 

District  of  Columbia  Univ.,  Washington.  Water 
Resources  Research  Center. 
M.  M.  Varma,  D.  Patel,  L.  Wan,  J.  H.  Johnson, 
and  J.  N.  Cannon. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-171086/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Report,  August  1987,  47p,  6  fig,  8  tab,  28  ref. 

Descriptors:  'Wastewater  analysis,  'Water  analy- 
sis, 'Pollutant  identification,  'Phenols,  Detergents, 
Chromotography,  Organic  compounds,  Analytical 
techniques. 

4-Nonylphenol  (NP)  is  a  toxic  by-product  of  non- 
ionic  surfactants-nonylphenol  polyethoxylate 
(NPEO)  type.  Literature  review  shows  that  aerobi- 
cally  and  anaerobically  treated  wastewater  and 
sludge  contain  high  concentrations  of  NP.  The  end 
use  of  such  surfactants  in  this  country  is  increasing. 
The  prime  objectives  of  this  study  were  to  develop 
and  refine  the  methodology  of  measurement  of  NP 
as  well  as  to  perform  the  quantitative  evaluation  of 
NP  at  local  treatment  plants.  A  routine  methodolo- 
gy for  quantitative  evaluation  of  NP  was  devel- 
oped using  High  Performance  Liquid  Chromatog- 
raphy (HPLC).  Both  reverse  and  normal  phases 
were  used.  The  latter  provided  better  results.  Niel- 
son-Kryger  Steam  Distillation  was  used  for  NP 
extractions.  The  results  obtained  show  that  NP  in 
the  primary  sludge  was  about  44  mg/kg  and  in  raw 
sewage  it  was  about  41  microg/L.  Some  of  the 
tests  were  confirmed  using  GC/MS.  The  treatment 
plants  tested  in  this  study  primarily  receive  domes- 
tic sewage.  Hence,  more  research  is  needed  espe- 
cially if  the  treatment  plants  are  located  in  the 
industrial  belt.  Since  NP  is  toxic,  twice  more  than 
cadmium  to  aquatic  fauna,  therefore  it  may  be 
necessary  to  remove  it  from  wastewater  effluents. 
The  removal  efficiencies  should  be  studied  by  dif- 
ferent adsorptive  media.  (USGS) 
W89-10508 
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COMPLEXING  ABILITIES  OF  HYDROUS 
MANGANESE  OXIDE  SURFACES  AND  THEIR 
ROLE  IN  THE  SPECIATION  OF  HEAVY 
METALS, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 
Analytical  and  Applied  Chemistry. 
A.  Balikungeri,  and  W.  Haerdi. 
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Group  5B — Sources  Of  Pollution 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  34,  No.  3,  p  215-225, 
1988.  4  fig,  1  tab,  19  ref. 

Descriptors:  'Heavy  metals,  'Manganese  oxide, 
•Metal  complexes,  *Path  of  pollutants,  *Water 
chemistry,  Differential  pulse  polarography,  Plots, 
Polarographic  analysis,  Fate  of  pollutants,  Chemi- 
cal speciation,  Physicochemical  properties,  Com- 
parison studies,  Absorption,  Atomic  adsorption 
spectrophotometry. 

Manganese  oxide  plays  an  important  role  in  regu- 
lating heavy  metals  in  aquatic  systems.  In  order  to 
understand  their  physico-chemical  properties,  hy- 
drous manganese  oxides  were  synthesized  and 
interactions  with  heavy  metals  (especially  Cu(  +  2), 
Pb(  +  2),  Zn(  +  2)  and  Cd(  +  2))  have  been  studied. 
Complexing  capacities  as  well  as  a  surface  com- 
plexation  constants  at  pH  5.5,  6.0  and  6.5  have 
been  determined  by  differential  pulse  polarography 
(DPP).  The  DPP  method  enables  one  to  make 
metal  speciation  measurements  as  it  discriminates 
between  free  metal  ion  and  complexed  species. 
Surface  complexation  constants  were  evaluated  by 
linearizing  the  titration  data  using  two  different 
methods  viz.  Scatchard  and  van  den  Berg-Ruzic 
plot  methods.  The  results  yielded  by  each  method 
are  in  good  agreement.  Adsorption  of  heavy  metals 
onto  these  oxides  was  also  studied  over  a  wide 
range  of  pH.  Atomic  absorption  spectrometry  was 
used  for  the  analyses  of  these  metals.  The  metal 
analyses  were  carried  out  in  samples  filtered 
through  0.2  micron  filters.  The  drawback  of  this 
method  is  that  filtrates  are  contaminated  with  fine 
oxide  particles.  Plots  of  %  metal  absorbed  vs.  pH 
showed  sigmoidal  curves.  Plots  of  conditional  sta- 
bility constant  obtained  from  adsorption  data  vs. 
pH  yielded  straight  lines  in  the  pH  range  of  the 
adsorption  edge.  Therefore,  this  method  can  be 
applied  for  the  prediction  of  metal  speciation.  (Au- 
thor's abstract) 
W89-09277 


MICROANALYTICAL  STUDY  OF  THE  GILLS 
OF  ALUMINUM-EXPOSED  RAINBOW  TROUT 
(SALMO  GAIRDNERD, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

C.  Goossenaerts,  R.  Van  Grieken,  W.  Jacob,  H. 
Witters,  and  O.  Vanderborght. 
Internationa]  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.   34,  No.   3,  p  227-237, 
1988.  3  fig,  2  tab,  20  ref. 

Descriptors:  'Microscopic  analysis,  'Tissue  analy- 
sis, 'Acid  rain  effects,  'Fish,  *Trout,  'Gills,  'Alu- 
minum, 'Path  of  pollutants,  Fate  of  pollutants, 
Lasers,  Laser  microprobe  mass  analysis,  Electron 
microscopy. 

Laser  microprobe  mass  analysis  was  used  to  local- 
ize aluminum  at  the  subcellular  level  in  gills  of 
rainbow  trout  (Salmo  gairdneri)  exposed  to  an  Al- 
concentration  of  200  microg/1  for  3  days.  The  pH 
of  the  medium  was  5.0.  This  technique  is  based  on 
the  perforation  (diameter:  1-2  microm)  of  a  micro- 
tome section  of  the  tissue,  by  a  high-power  laser 
pulse.  Aluminum  was  mostly  found  on  the  surface 
of  the  gill  lamellae,  but  also  in  some  epithelial  cells. 
No  aluminum  was  measured  in  chloride  cells.  Bulk 
analysis  of  the  gills  gave  at  least  15  times  higher 
Al-concentrations  in  the  Al-exposed  fish,  com- 
pared to  the  control  fish.  Transmission  electron 
microscopy  revealed  fused  lamellae,  swollen  and 
collapsed  chloride  cells  and  epithelial  cells  separat- 
ed from  the  underlying  tissue.  (Author's  abstract) 
W89-09278 


sediments,  'Pollen,  Fate  of  pollutants,  Lake  Liss- 
jon,  Sweden,  Palynology,  Streambeds,  Dating. 

Pollution  of  lake  sediments  by  heavy  metals  was 
studied  in  a  previous  mining  and  smeltering  area  at 
Nyberget,  Central  Sweden.  Samples  of  a  lake  sedi- 
ment core  were  subjected  to  successive  extraction 
and  dissolution  kinetics  study  techniques  using  1  M 
ammonium  acetate  at  pH  7.3  for  exchangeable  and 
at  pH  4.8  for  sorbed  and  loosely  bound  elements, 
and  1  M  hydroxylammonium  chloride  plus  2  M 
acetic  acid  for  reducible  loosely  and  moderately 
bound  elements.  The  pollution  was  studied  in  con- 
nection with  environmental  history  reflected  by 
vegetational  changes  (pollen  analysis)  and  distribu- 
tion of  charcoal  dust  particles.  The  amounts  of 
loosely  and  moderately  bound  metals  (especially  of 
Pb,  Cd,  Ag  and  Cu)  were  particularly  high  in  three 
distinct  horizons  in  the  sediments  of  the  Lake 
Lissjon,  which  was  studied  downstream  of  the  pre- 
existing smeltering  site.  The  input  of  eroded  car- 
bonate-bearing mineral  matter  into  the  lake  seemed 
to  have  neutralized  acidity  of  the  lake  sediments. 
The  anthropogenic  pollen  data  and  the  amount  of 
charcoal  dust  correlate  well  with  the  metal  pollu- 
tion reflecting  environmental  history  in  the  area. 
Besides,  the  heavy  metals  were  strongly  scavenged 
by  Mn  oxides  on  small  stones  on  a  streambed 
nearby  the  smeltery.  The  heavy  metals,  however, 
had  relatively  low  content  and  were  rather  tightly 
bound  forms  in  slag  fragments  sampled  from  the 
streambed.  (See  also  W89-09281)  (Author's  ab- 
stract) 
W89-09280 


POLLUTION    OF    LAKES    IN    A    FORMER 
MINING    AND    SMELTERING    AREA:    EVI- 
DENCE FOR  SUCCESSIVE  EXTRACTION  AND 
POLLEN  ANALYSIS  OF  LAKE  SEDIMENTS, 
PART  2.  LAKE  DAMMSJON, 
Geologtan  Tutkimuskeskus,  Espoo  (Finland). 
I.  Vuorela,  A.  Vuorinen,  and  S.  Welinder. 
Internationa]  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.   34,  No.  4,  p  287-297 
1988.  9  fig,  9  ref. 

Descriptors:  'Industrial  wastes,  'Mine  wastes, 
'Path  of  pollutants,  'Pollen,  'Heavy  metals, 
'Lakes,  'Lake  sediments,  Fate  of  pollutants,  Lake 
Dammsjon,  Sweden,  Palynology,  Dating. 

A  sediment  core  from  Lake  Dammsjon  in  a  previ- 
ous mining  and  smeltering  area  at  Nyberget,  Cen- 
tra] Sweden,  was  investigated  for  heavy  metal 
pollution.  Successive  extraction  and  dissolution  ki- 
netics techniques  were  used.  Environmental  events 
in  the  area  were  assessed  by  means  of  pollen  analy- 
sis and  distribution  of  charcoal  dust  in  the  sedi- 
ment. The  lake  is  situated  upstream  from  the 
former  smeltering  site.  Secondary  pollution  of  sedi- 
ments by  Pb  and  Zn  was  discovered.  The  pollution 
was  evidently  due  to  release  of  the  metals  from  the 
smelter  and  their  subsequent  redistribution  by  field 
and  soil  erosion.  The  input  of  eroded  carbonate- 
bearing  matter  obviously  neutralized  natural  acidi- 
ty of  the  lake  sediments.  The  results  of  pollen 
analysis  and  charcoal  distribution  agree  well  with 
the  chemical  evidence  reflecting  environmental 
history  in  the  lake  area.  (See  also  W89-09280) 
(Author's  abstract) 
W89-09281 


POLLUTION    OF    LAKES    IN    A    FORMER 
MINING    AND    SMELTERING    AREA:    EVI- 
DENCE   FROM    SUCCESSIVE    EXTRACTION 
AND   POLLEN   ANALYSIS   OF   LAKE   SEDI- 
MENTS, PART  1.  LAKE  LISSJON, 
Helsinki  Univ.  (Finland).  Dept.  of  Geology. 
A.  Vourinen,  I.  Vuorela,  and  S.  Welinder. 
International  Journal  of  Environmental  Analytical 
Chemistry  LIEAA3,  Vol.   34,  No.  4,  p  265-285 
1988.  12  fig,  1  tab,  50  ref. 

Descriptors:    'Industrial    wastes,    'Mine    wastes, 
•Heavy  metals,  'Path  of  pollutants,  'Lakes,  'Lake 


WATER  CHEMISTRY  METHODS  IN  ACID 
DEPOSITION  RESEARCH:  A  COMPARATIVE 
STUDY  OF  ANALYSES  FROM  CANADA, 
NORWAY,  AND  THE  UNITED  STATES, 

Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09282 


ORGANOCHLORINE  CONTAMINANTS  IN 
EGGS  OF  SEABIRDS  IN  THE  NORTHWEST 
ATLANTIC,  1968-1984, 

National  Wildlife  Research  Centre,  Ottawa  (Ontar- 
io). 

P.  A.  Pearce,  J.  E.  Elliott,  D.  B.  Peakall,  and  R.  J. 
Norstrom. 

Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
3,  p  217-235,  1989.  2  fig,  3  tab,  39  ref. 


Descriptors:  'Path  of  pollutants,  'Organic  com- 
pounds, 'Eggs,  'Water  birds,  'Birds,  'Atlantic 
Ocean,  'Chlorinated  hydrocarbons,  Polychlorinat- 
ed  biphenyls,  DDE,  Dieldrin,  Benzenes,  Chlorinat- 
ed hydrocarbons,  Halogenated  pesticides. 

Eggs  of  three  seabird  species,  double-crested  cor- 
morant (Phalacrocorax  auritus)  Leach's  storm- 
petrel  (Oceanodroma  leucorhoa),  and  Atlantic 
puffin  (Fratercula  arctica)  were  collected  at  four- 
year  intervals  from  1968  to  1984,  from  colonies  in 
eastern  and  analyzed  for  organochlorines.  This 
monitoring  study  was  established  to  provide  data 
on  contamination  of  the  marine  environment  and 
possible  implications  for  seabird  health.  Long-term 
trend  data  are  presented  for  polychlorinated  bi- 
phenyls (PCBs),  DDE,  dieldrin,  hexachloroben- 
zene  (HCB),  oxychlordane,  heptachlor  epoxide, 
hexachlorocyclohexane  (HCH)  and  mirex.  DDE 
and  PCBs  declined  significantly  in  all  species  from 
the  Bay  of  Fundy.  DDE  declined  significantly  in 
puffins  and  petrels  while  PCBs  declined  only  in 
petrels  from  the  Atlantic  coast  of  Newfoundland. 
Generally,  DDE  declined  more  than  PCBs.  Diel- 
drin, oxychlordane,  HCH  and  mirex  levels  de- 
creased at  some  locations  but  were  stable  at  others. 
HCB  and  heptachlor  epoxide  levels  remained 
steady  or  increased  significantly,  depending  on  the 
species  and  location.  Organochlorine  levels  in  cor- 
morants from  the  St.  Lawrence  River  estuary 
showed  no  significant  trends.  (Author's  abstract) 
W89-09284 


UNUSED  FERTILIZER  NITROGEN  IN 
ARABLE  SOILS -ITS  CONTRIBUTION  TO  NI- 
TRATE LEACHING, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

A.  J.  McDonald,  D.  S.  Powlson,  P.  R.  Poulton, 

and  D.  S.  Jenkinson. 

Journal  of  the  Science  of  Food  and  Agriculture 

JSFAAE,  Vol.  46,  No.  4,  p  407-419,  1989.  1  fie,  4 

tab,  22  ref. 

Descriptors:  'Fertilization,  'Path  of  pollutants, 
•Nitrogen,  'Nitrates,  'Leaching,  'Soil  types, 
Arable  soils,  Plant  growth,  England. 

Nitrate  present  in  arable  soils  in  autumn  is  at  risk  to 
leaching  during  the  following  winter.  To  see 
whether  unused  nitrogen  fertilizer  was  a  major 
source  of  this  nitrate,  15N-labelled  fertilizer  was 
applied  to  1 1  winter  wheat  crops  at  rates  between 
47  and  234  kg  N/ha  in  spring.  The  experiments 
were  on  three  contrasting  soil  types  in  south-east 
England.  On  average,  17%  of  the  N  from  spring- 
applied  labelled  fertilizer  remained  in  the  0-23  cm 
soil  layer  at  harvest  (range,  7-36%)  but  only  a 
small  proportion  was  in  inorganic 
forms(ammonium  +  nitrate).  This  was  never  more 
than  5  kg  N/ha  and  averaged  only  1.3%  of  the 
fertilizer  N  applied  (range,  0.4-3.6%).  between  79 
and  98%  of  the  inorganic  N  in  soils  at  harvest  was 
unlabelled,  being  derived  from  the  mineralization 
of  organic  N  rather  than  from  unused  fertilizer. 
The  amount  of  unlabelled  N  was  much  greater 
where  wheat  was  grown  after  plowing  up  grass  or 
grass/clover  leys  than  where  it  was  grown  in  all- 
arable  rotations.  When  wheat  was  grown  without 
N  fertilizer,  soil  inorganic  N  content  at  harvest  was 
no  lower  than  in  plots  given  fertilizer  at  rates  up  to 
234  kg  N/ha.  It  is  indicated  that,  for  soil  growing 
winter  wheat,  almost  all  of  the  nitrate  at  risk  to 
leaching  over  the  winter  period  comes  from  miner- 
alization of  organic  N,  not  from  unused  fertilizer 
applied  in  spring.  Consequently,  even  a  drastic 
reduction  in  N  fertilizer  use  would  have  little 
effect  on  nitrate  leaching.  (Author's  abstract) 
W89-09291 


RESIDUES  IN  FISH  EXPOSED  TO  SUBLE- 
THAL DOSES  OF  ENDOSULFAN  AND  FISH 
COLLECTED  FROM  COTTON  GROWEVG 
AREA, 

Sydney  Univ.  (Australia).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09292 
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HEALTH  IMPLICATIONS  OF  RADIONU- 
CLIDE LEVELS  IN  CATTLE  RAISED  NEAR  U 
MINING  AND  MAILING  FACILITIES  IN  AM- 
BROSIA LAKE,  NEW  MEXICO, 

New    Mexico    Health    and    Environment    Dept., 
Santa  Fe.  Environmental  Improvement  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09296 

STATISTICAL    ANALYSIS     OF     PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE    EASTERN   UNITED   STATES:    PART   I. 
SEASONAL  AND  REGIONAL  PATTERNS  AND 
CORRELATIONS, 
SRI  International,  Menlo  Park,  CA. 
R.  M.  Endlich,  B.  P.  Eynon,  R.  J.  Ferek,  A.  D. 
Valdes,  and  C.  Maxwell. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
27,  No.  12,  p  1322-1333,  December  1988.  6  fig,  5 
tab,  16  ref.  Utility  Acid  Precipitation  Study  Pro- 
gram contract  U101-03. 

Descriptors:  *Chemistry  of  precipitation,  *Data 
collections,  *Precipitation,  *Acid  rain,  Seasonal 
variations,  Statistical  analysis,  Rainfall,  Correlation 
analysis,  Acidity,  Sulfates,  Nitrates,  Hydrogen  ion 
concentration,  Ammonium,  Regression  analysis. 

Daily  precipitation  measurements  for  the  period 
1978  through  1983  over  the  eastern  United  States 
were  examined  for  34  sites.  A  statistical  investiga- 
tion was  made  of  the  regional  and  seasonal  patterns 
of  the  chemical  constituents  in  precipitation,  the 
relationship  among  various  constituents  and  pre- 
cipitation acidity,  and  the  representation  of  acidity 
by  a  linear  combination  of  constituent  concentra- 
tions. Analysis  of  the  data  seasonally  showed  that 
in  the  eastern  part  of  the  region,  the  highest  hydro- 
gen ion  and  sulfate  concentrations  occurred  in 
summer  while  nitrate  showed  smaller  seasonal 
variations.  Ammonium  concentrations  peaked  in 
spring  or  summer.  At  a  western  site,  the  seasonal 
variations  in  hydrogen  ion  and  analytes  concentra- 
tions were  small.  The  relationships  between  acidity 
and  the  other  chemical  constituents  were  investi- 
gated. In  the  regions  where  acidity  was  highest, 
concentrations  of  sulfate  and  nitrate  were  relative- 
ly high  and  ammonium  concentrations  were  also 
relatively  high,  but  not  to  the  extent  that  acidity 
was  neutralized.  The  two  predominant  cations 
were  hydrogen  and  ammonium,  and  the  predomi- 
nant anions  were  sulfate  and  nitrate.  Together, 
these  four  accounted  for  75%  or  more  if  the  total 
ionic  content  of  the  precipitation  at  each  of  the  six 
sites.  A  correlation  analysis  of  the  constituents  at 
the  six  sites  showed  that  the  concentrations  of 
hydrogen  ions  were  most  highly  related  to  sulfate 
concentrations.  Several  linear  regression  equations 
that  relate  hydrogen  ion  concentrations  to  combi- 
nations of  the  concentrations  of  various  analytes 
were  tested,  and  their  explained  variance  was  com- 
puted. (See  W89-09303  thru  W89-09305)  (Miller- 
PTT) 
W89-09302 


estimates  of  the  regional  patterns  of  the  chemical 
constituents  and  their  time  trends.  Highest  concen- 
trations of  hydrogen,  sulfate,  and  nitrate  ions  oc- 
curred along  the  Ohio  River  Valley  northeastward 
to  New  England.  Maximum  ammonium  concentra- 
tions occurred  in  a  belt  extending  from  the  north- 
ern Great  Plains  eastward  across  the  Great  Lakes. 
Over  the  period  investigated,  a  small  trend  toward 
decreasing  acidity  and  decreasing  concentrations 
of  the  three  main  constituents  was  found.  Year-to- 
year  changes  were  both  upward  and  downward, 
with  values  decreasing  from  1981  to  1983.  More 
data  are  required  to  determine  whether  the  appar- 
ent trend  is  continuing.  In  contrast,  no  statistically 
significant  trends  were  found  in  the  amount  of 
material  deposited  by  precipitation.  (See  also  W89- 
09302  and  W89-09304  thru  W89-09305)  (Author's 
abstract) 
W89-09303 


STATISTICAL  ANALYSIS  OF  PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE  EASTERN  UNITED  STATES:  PART  II. 
KRIGING  ANALYSIS  OF  REGIONAL  PAT- 
TERNS AND  TRENDS, 
SRI  International,  Menlo  Park,  CA. 
B.  P.  Eynon. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
27,  No.  12,  p  1334-1343,  December  1988.  7  fig,  4 
tab,  10  ref.  Utility  and  Precipitation  Study  Pro- 
gram contract  U 10 1-03. 

Descriptors:  'Chemistry  of  precipitation,  •Statisti- 
cal analysis,  'Precipitation,  *Acid  rain,  Regional 
analysis,  Rainfall,  Kriging,  Data  collections,  Distri- 
bution patterns. 

The  regional  patterns  and  time  trends  of  free  acidi- 
ty and  inorganic  chemical  constituents  in  precipita- 
tion were  investigated  using  a  new  archive  of  daily 
precipitation  chemistry  measurements  for  the  east- 
ern United  States.  This  archive  contains  data  from 
three  networks  during  the  period  from  1979 
through  1983  and  consists  of  approximately  10,000 
precipitation  samples.  The  Kriging  interpolation 
method  was  used  to  provide  objective,  unbiased 


STATISTICAL    ANALYSIS     OF    PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE  EASTERN  UNITED  STATES:  PART  III. 
THE  IONIC  BALANCE  AMONG  CHEMICAL 
CONSTITUENTS, 
SRI  International,  Menlo  Park,  CA. 
R.  J.  Ferek,  B.  P.  Eynon,  and  R.  M.  Endlich. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
27,  No.  12,  p  1344-1351,  December  1988.  6  fig,  1 
tab,  11  ref.  Utility  Acid  Precipitation  Study  Pro- 
gram contract  U101-03. 

Descriptors:  *Chemistry  of  precipitation,  ♦Equilib- 
rium, 'Precipitation,  *Acid  rain,  *Ions,  Sulfates, 
Nitrates,  Ammonium,  Calcium,  Magnesium 
Sodium,  Chlorides,  Statistical  analysis,  Chemical 
constituents,  Rainfall. 

The  relationship  between  acidity  and  the  principal 
chemical  constituents  of  precipitation  (including 
sulfate,  nitrate,  ammonium,  calcium,  magnesium, 
sodium  and  chloride)  were  investigated  using  a 
new  archive  of  daily  precipitation  chemistry  meas- 
urements for  the  eastern  United  States.  This  ar- 
chive consists  of  measurements  from  three  net- 
works during  the  period  from  1979  through  1983. 
The  chemical  relationships  between  acidity  and  the 
other  chemical  constituents  were  studied  using  six 
sites  that  span  the  eastern  United  States  and  repre- 
sent geographic  variations.  At  these  sites,  the  two 
predominant  cations  were  hydrogen  and  ammoni- 
um, and  the  predominant  anions  were  sulfate  and 
nitrate;  these  four  largely  controlled  the  ionic  bal- 
ance, particularly  at  locations  where  the  precipita- 
tion was  most  acidic.  When  other  less  predominant 
analytes  (sodium,  magnesium,  potassium,  chloride 
and  phosphate)  were  also  considered,  the  average 
ionic  balance  indicated  an  apparent  excess  of  ca- 
tions relative  to  anions.  This  imbalance  arose  either 
from  a  bias  in  the  measurement  of  cations,  or  from 
anions  (such  as  organic  acids)  that  were  not  meas- 
ured. At  all  sites,  there  was  wide  variability  from 
day  to  day  in  the  concentrations  of  all  analytes. 
For  example,   the   relative  amounts  of  the  four 
predominant  analytes  changed  substantially  from 
storm  to  storm.  This  variability  indicates  that  air 
mass  trajectories  over  emission  sources,  and  vari- 
ations in  chemical  processes  and  meteorological 
conditions  interacted  in  complex  ways  to  produce 
the    observed    constituent    concentrations.    (See 
W89-09302  thru  W89-09303  and  W89-09305)  (Au- 
thor's abstract) 
W89-09304 


STATISTICAL  ANALYSIS  OF  PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE  EASTERN  UNITED  STATES:  PART  P7. 
THE  INFLUENCES  OF  METEOROLOGICAL 
FACTORS, 

SRI  International,  Menlo  Park,  CA. 
C.  Maxwell,  B.  P.  Eynon,  and  R.  M.  Endlich. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
27,  No.  12,  p  1352-1358,  December  1988.  1  fig,  5 
tab,  16  ref.  Utility  Acid  Precipitation  Study  Pro- 
gram contract  U 10 1-03. 

Descriptors:  *Path  of  pollutants,  *  Precipitation, 
♦Meteorology,  *Acid  rain,  Rainfall,  Acidic  water, 
Data  collections,  Weather  patterns,  Statistical  anal- 
ysis. 


The  influences  of  meteorological  factors  on  pre- 
cipitation acidity  and  constituent  concentrations 
were  investigated  using  selected  portions  of  a  new 
archive  of  daily  precipitation  chemistry  measure- 
ments for  the  eastern  United  States.  This  archive 
consists  of  measurements  during  the  period  from 
1979  through  1983.  Differences  in  acidity  and  ana- 
lyte  concentrations  were  found  for  different  pre- 
cipitation types.  Rain  had  significantly  higher  aver- 
age acidity,  and  higher  sulfate  and  ammonium  con- 
centrations  than   frozen   precipitation   while   the 
latter  had  the  highest  nitrate  concentration.  Pre- 
cipitation  days   were   classified   objectively   into 
seven  groups  including  warm  frontal,  cold  frontal, 
and  convective  categories.  On  an  overall  basis  for 
six  sites,  there  were  significant  differences  in  pH 
and  analytes  concentrations  among  the   groups. 
The  convective  category  had  the  highest  average 
concentrations  of  hydrogen  ion,  sulfate,  and  ni- 
trate. The  cold  front  category  was  next  highest  in 
these  constituents,  and  also  had  the  highest  ammo- 
nium concentration.  In  contrast,  the  warm  front 
category  had  the  lowest  acidity  and  lowest  con- 
centrations of  sulfate,  nitrate,  and  ammonium.  The 
average  daily  precipitation  amount  for  warm  fronts 
was  approximately  double  that  for  cold  fronts  and 
convective  events,  so  that  the  deposition  of  con- 
stituents by   these  phenomena   was  roughly   the 
same.  Individual  sites  varied  from  this  general  pat- 
tern, probably  reflecting  the  particular  distribution 
of  emission  affecting  that  site.  (See  W89-09302  thru 
W89-09304)  (Author's  abstract) 
W89-09305 

PARAMETER  ESTIMATION  FOR  COUPLED 
UNSATURATED  FLOW  AND  TRANSPORT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Center  for  Environmental  and  Hazardous 
Material  Studies. 
S.  Mishra,  and  J.  C.  Parker. 

Water  Resources  Research  WRERAO,  Vol.  25, 
No.  3,  p  385-396,  March  1989.  5  fig,  7  tab,  20  ref. 

Descriptors:  'Simulation  analysis,  'Model  studies, 
•Path  of  pollutants,  'Solute  transport,  'Dispersion, 
•Soil  water,  'Hydraulic  properties,  'Unsaturated 
flow,  'Diffusivity,  Numerical  analysis,  Optimiza- 
tion, Permeability,  Parameterization,  Algorithms, 
Least  squares  method,  Hydraulic  models,  Estimat- 
ing. 

The  estimation  of  soil  hydraulic  and  transport  pa- 
rameters   from    transient    unsaturated    flow    and 
tracer  experiments  using  a  combined  simulation- 
optimization    approach    is    described.    Hydraulic 
properties  are  defined  by  a  modified  from  of  van 
Genuchten's   (1980)   parametric   model   for   two- 
phase    permeability-saturation-pressure    relations, 
and  transport  properties  are  defined  by  an  empiri- 
cal   parametric    dispersion    model.    A    nonlinear 
weighted  least  squares  algorithm  is  used  to  esti- 
mate unknown  model  parameters  by  minimizing 
deviations  between  concentrations,  water  contents, 
and  pressure  heads  obtained  from  hypothetical  in- 
filtration/redistribution/evaporation    experiments, 
and  those  predicted  by  solving  a  numerical  model 
of  coupled  unsaturated  flow  and  transport.  Simul- 
taneous estimation  of  hydraulic  and  transport  prop- 
erties is  found  to  yield  smaller  estimation  errors  for 
model  parameters  than  sequential  inversion  of  hy- 
draulic properties  from  water  content  and  pressure 
head   data   followed   by   inversion   for   transport 
properties  from  concentration  data.  For  infiltra- 
tion-evaporation sequences  in  layered  media,  it  was 
found  that  proper  identification  of  layer  locations 
is  critical,  failing  which  the  effect  of  contrasting 
soil  properties  on  flow  and  transport  cannot  be 
duplicated.  When  random  noise  enter  data  meas- 
urements and  an  improper  parametric  model  are 
chosen,   not  only   is  the  dispersion  scale   factor 
poorly  estimated  (confidence  limits  being  greater 
than  half  the  estimated  value),  but  it  is  also  about 
40%  less  than  the  actual  value.  This  suggests  that 
ignoring   nonhysteretic   conditions   introduces   an 
error  in  approximating  the  position  of  the  wetting 
front,  which  also  tends  to  affect  the  solute  front.  It 
is  shown,  however,  that  meaningful  estimates  for 
such  parameters  as  scale-dependent  dispersivities 
can  be  obtained  for  the  hypothetical  data  sets  used 
in  this  study,  even  in  the  presence  of  data  and 
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model  error,  when  the  number  of  unknown  param- 
eters is  reduced.  (Author's  abstract) 
W89-09312 


GAS  TRANSPORT  IN  UNSATURATED  ZONES: 
MULTICOMPONENT  SYSTEMS  AND  THE 
ADEQUACY  OF  FICK'S  LAWS, 

Geological  Survey,  Reston,  VA. 

D.  C.  Thorstenson,  and  D.  W.  Pollock. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  477-507,  March  1989.  3  fig,  11  tab,  27  ref, 

7  append. 

Descriptors:  *Soil  gases,  *Path  of  pollutants, 
•Leaching,  'Hazardous  wastes,  'Porous  media, 
•Aeration  zone,  'Unsaturated  flow,  Mathematical 
equations,  Hydrologic  properties,  Soil  moisture, 
Gravity  flow,  Mathematical  studies,  Fluid  flow, 
Percolation,  Diffusivity,  Ficks  laws,  Viscous  flow, 
Nitrogen,  Argon,  Error  analysis. 

A  complete  understanding  of  multicomponent  gas 
transport  in  porous  media  (unsaturated  zones)  in 
and  near  waste  disposal  sites  requires  a  knowledge 
of  Knudsen  transport,  the  molecular  and  nonequi- 
molar  components  of  diffusive  flux,  and  viscous 
(pressure-driven)  flux.  A  brief  discussion  is  present- 
ed of  the  principles  underlying  each  of  the  above 
flux  mechanisms,  illustrated  with  binary  systems, 
and  then  casts  the  constitutive  equations  in  forms 
thought  to  be  most  useful  for  the  study  of  natural 
unsaturated  zones.  A  derivation  is  presented  show- 
ing that  the  constitutive  equations  maintain  the 
same  form  when  expressed  in  terms  of  the  poten- 
tiometric  head  of  a  gas  column  in  a  gravitational 
field,  a  conclusion  of  considerable  practical  impor- 
tance for  the  study  of  natural  systems.  The  viscous 
and  diffusive  fluxes  are  coupled  with  the  constitu- 
tive equations  through  the  Knudsen  diffusivities. 
Equations  are  derived  allowing  calculation  of 
Knudsen  diffusivities  from  measurements  of  the 
Klinkenberg  effect.  The  accuracy  of  Fick's  first 
Law  (and  by  inference,  Fick's  second  law)  is 
shown  to  depend  primarily  on  the  relative  magni- 
tudes of  the  viscous  and  diffusive  flux  components. 
Methods  are  presented  for  approximating  these 
flux  components,  to  determine  whether  the  multi- 
component  equations  are  needed  for  a  given  prob- 
lem. These  estimates  depend  on  a  knowledge  of 
concentration  profiles  of  stagnant  (zero  flux)  gases. 
Fick's  law(s)  are,  essentially  by  definition,  inad- 
equate to  deal  with  stagnant  gases.  In  the  examples 
presented,  the  error  associated  with  estimating 
total  fluxes  of  nonstagnant  gases  by  Fick's  low 
ranges  from  a  few  percent  to  orders  of  magnitude. 
Other  conclusions  include:  major  gas  concentra- 
tion gradients  can  be  produced  solely  by  transport 
phenomena;  any  study  of  natural  systems  that  re- 
quires a  knowledge  of  N2  (or  Ar)  fluxes,  as  op- 
posed to  assuming  them  to  be  stagnant,  must  be 
based  on  a  multicomponent  analysis;  concentration 
profiles  of  stagnant  gases  can  be  used  to  determine 
the  direction,  and  semiquantitative^  the  magni- 
tude, of  the  net  gas  flux  into  or  out  of  unsaturated 
zones.  (Author's  abstract) 
W89-09321 


ISOLATION  OF  PATHOGENIC  FREE-LrvTNG 
NAEGLERIA  AMOEBAE  FROM  COOLING 
WATER  OF  A  POWER  PLANT  IN  SHANGHAI, 

East  China  Normal  Univ.,  Shanghai.  Dept.  of  Biol- 
ogy 

C.  Yang,  and  S.  Lang. 

Chinese  Medical  Journal  CMJODS,  Vol.  101,  No. 
8,  p  539-563,  August   1988.  9  fig,   1  tab,   10  ref. 

Descriptors:  'Protozoa,  'Public  health,  'Infection, 
•Pathogens,  'Cooling  water,  'Pollutant  identifica- 
tion, 'Human  diseases,  Powerplants,  Human  pa- 
thology, China,  Population  exposure,  Amebic  men- 
ingoencephalitis, Tissue  analysis,  Cultures. 

It  has  been  confirmed  that  two  species  of  free- 
living  amebas  of  the  genus  Naegleria,  i.e.,  N.  fow- 
leri  and  N.  australiensis,  are  infectious  to  man  and 
cause  fatal  meningoencephalitis  known  as  primary 
amebic  meningoencephalitis.  About  1 30  cases  have 
been  reported  worldwide  with  two  cases  in  China: 
one  in  Beijing  caused  by  Naegleria  fowleri,  the 
other  in  Shanghai  with  unknown  causative  agent. 
From  a  survey  of  pathogenic  free-living  amoebae 


in  Shanghai,  a  strain,  WO4302,  was  isolated  from 
the  cooling  water  of  a  power  plant  in  Shanghai  in 
April  1986.  It  could  be  fatal  in  mice.  Culture  of  the 
brain  tissue  of  the  dead  mice  was  positive  for  the 
amoeba.  According  to  the  morphology  of  tropho- 
zoites and  their  ability  to  transform  into  a  tempo- 
rary flagellate  stage,  the  parasite  belongs  to  the 
genus  Naegleria.  But  the  strain  WO42302  was  dif- 
ferent from  N.  fowleri,  by  several  ultrastructural 
characteristics,  the  protein  and  isoenzyme  patterns 
of  acid  phosphatase,  alkaline  phosphatase  and  lac- 
tate dehydrogenase  and  its  lower  virulence.  The 
results  obtained  in  this  study  imply  that  the  patho- 
genic strain  WO4302  may  belong  to  the  species  N. 
australiensis,  which  is  new  in  China.  (Author's 
abstract) 
W89-09333 


INFLUENCE  OF  USING  PURGED  AND  PAR- 
TIALLY PENETRATING  MONITORING 
WELLS  ON  CONTAMINANT  DETECTION, 
MAPPING,  AND  MODELING, 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-09335 


DETERGENT  FORMULA  EFFECT  ON  TRANS- 
PORT OF  NUTRIENTS  TO  GROUNDWATER 
FROM  SEPTIC  SYSTEMS, 

Wisconsin      Univ. -Madison.      Water      Resources 

Center. 

B.  J.  Alhajjar,  J.  M.  Harkin,  and  G.  Chesters. 

Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  209- 

219,  March-April  1989.  8  tab,  37  ref. 

Descriptors:  'Solute  transport,  'Phosphorus,  'Ni- 
trogen, 'Path  of  pollutants,  'Water  pollution 
sources,  'Septic  tanks,  'Groundwater  pollution, 
•Detergents,  •Stochastic  models,  Nutrient  remov- 
al, Phosphates,  Model  studies,  Carbonates. 

Two  groups  of  new  septic  systems  in  coarse-tex- 
tured soils  overlying  shallow  groundwater  were 
monitored  for  two  years  to  determine  the  potential 
for  contamination  of  individual  groundwater 
supply  from  the  use  of  phosphate-built  (P04)  or 
carbonate-built  (C03)  detergents.  The  distribution 
of  nutrients  and  chloride  in  the  shallow  aquifer 
were  examined  to  trace  contamination  from  the 
septic  systems.  The  data  were  evaluated  statistical- 
ly, and  a  stochastic  nutrient  transport  model  was 
compiled  to  simulate  groundwater  contamination 
by  nutrients  for  a  five-county  region.  The  stochas- 
tic modeling  of  the  data  showed  that  neither  deter- 
gent caused  delivery  of  total  phosphorus  to 
groundwater  in  concentrations  above  0.1  mg/1  as 
P.  However,  total  nitrogen  was  removed  more 
efficiently  from  systems  receiving  P04-built  than 
C03-built  detergents.  The  total  nitrogen  from 
septic  systems  reached  the  groundwater  in  concen- 
trations of  39  and  69  mg/1  as  N  from  P04(-)  and 
C03-built  detergent  use,  respectively.  The  deter- 
gent formula  has  substantial  effect  on  groundwater 
contamination  by  nitrogen  from  septic  systems. 
(Author's  abstract) 
W89-09341 


PRELIMINARY  EVALUATIONS  OF  REGION- 
AL GROUNDWATER  QUALITY  IN  RELATION 
TO  LAND  USE, 

Geological  Survey,  Pueblo,  CO. 

D.  Cain,  D.  R.  Helsel,  and  S.  E.  Ragone. 

Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  230- 

244,  March- April  1989.  10  fig,  6  tab,  17  ref. 

Descriptors:  'Groundwater  pollution,  'Water 
quality,  'Surface-groundwater  relations,  'Land 
use,  'Water  pollution  sources,  Alluvial  aquifers, 
Trace  elements,  Organic  compounds,  Pesticides, 
Wastewater  disposal,  Agricultural  hydrology, 
Urban  watersheds,  Urban  hydrology,  Land  devel- 
opment, Impaired  water  quality. 

The  U.S.  Geological  Survey,  through  its  Toxic- 
Waste-Groundwater  Contamination  Program, 
began  studies  during  1984  to  evaluate  the  degrada- 
tion of  regional  groundwater  quality  as  a  result  of 
human  activities.  The  studies  are  designed  to  quan- 
titatively relate  human  activities,  expressed  as  land 


use,  to  the  quality  of  groundwater  at  a  regional 
scale.  Preliminary  results  from  six  of  the  studies  in 
New  York,  New  Jersey,  Connecticut,  Florida,  Ne- 
braska, and  Colorado  summarized  in  this  paper 
indicate  that  regional  groundwater  quality  has 
been  affected  by  human  activities.  The  frequencies 
of  detection  of  volatile  organic  compounds  and 
some  trace  elements  were  larger  in  groundwater 
underlying  urban  or  industrial  areas  in  comparison 
to  undeveloped  areas.  Groundwater  in  agricultural 
areas  generally  had  larger  concentrations  of  nitrate 
and  had  an  increased  frequency  of  detection  of 
pesticides  in  comparison  to  undeveloped  areas.  Ef- 
fects of  human  activities  on  water  quality  increased 
as  the  intensity  of  urbanization  or  irrigation  in- 
creased. Groundwater  pumpage,  wastewater  dis- 
charges into  a  stream  that  is  hydraulically  connect- 
ed to  an  alluvial  aquifer,  and  consumptive  use  of 
groundwater  affected  the  groundwater  quality  in 
one  study  area  to  a  greater  extent  than  land-use 
practices.  These  preliminary  results  indicate  that  in 
specific  areas,  surficial  nonpoint  sources,  expressed 
as  land  use,  have  altered  regional  groundwater 
quality.  Additional  studies  are  being  made  to  deter- 
mine if  these  results  are  consistent  and  widespread. 
(Author's  abstract) 
W89-09343 


MODELING  THE  TRANSPORT  AND  THE 
FATE  OF  PESTICIDES  IN  THE  UNSATURAT- 
ED ZONE  CONSIDERING  TEMPERATURE 
EFFECTS, 

Institut    National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

F.  Padilla,  P.  LaFrance,  C.  Robert,  and  J. 

Villeneuve. 

Ecological  Modelling  ECMODT,  Vol.  44,  No.  1/ 

2,  p  73-88,  December  1988.  6  fig,  23  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
•Fate  of  pollutants,  'Pesticides,  'Aeration  zone, 
•Temperature  effects,  Differential  equations,  Simu- 
lation, Groundwater  movement,  Unsaturated  flow, 
Finite  element  method,  Mathematical  equations, 
Groundwater  pollution,  Root  zone,  Soil  tempera- 
ture, Degradation. 

A  mathematical  model  solved  by  finite  elements 
method,  namely  MELEF-3v  model,  is  used  to 
simulate  the  one-dimensional  water  flow  as  well  as 
the  heat  and  the  mass  transport  through  the  unsatu- 
rated-saturated  zones  of  the  soil.  Differential  equa- 
tions and  physical  lows  were  used  to  link  tempera- 
ture, water  pressure  and  water  chemistry.  The 
Arrhenius  and  the  Van  't  Hoff  equations  allow  the 
prediction  of  the  effect  of  the  water  temperature 
on  the  adsorption  and  the  degradation  of  pesticides 
in  soil.  Simulation  of  the  transport  of  the  pesticide 
atrazine  is  performed  in  order  to  evaluate  the  effect 
of  a  difference  of  temperature  between  the  water 
of  precipitations  and  the  water  of  the  aquifer,  on 
the  concentration  profile  of  the  pesticide  in  the 
unsaturated-saturated  zones.  When  considering  a 
uniform  and  constant  temperature  in  a  soil  column 
(5C),  the  simulated  concentration  profiles  show, 
after  10  days  and  1  year,  some  differences  with 
those  obtained  by  using  the  Pesticide  Root  Zone 
Model  of  Carsel  et  al.  When  considering  a  temper- 
ature variation  of  10C  between  the  soil  and  surface 
(15C)  and  the  water  of  the  aquifer  (5C),  no  signifi- 
cant modification  of  the  individual  convection- 
dispersion  process  for  the  pesticide  was  observed 
after  1  year.  This  temperature  variation  induces  a 
slightly  more  retarded  concentration  profile,  and 
markedly  diminishes  the  peak  concentration  of  the 
pesticide  subject  to  degradation  process.  The  con- 
centration profile  of  atrazine  in  the  unsaturated 
zone  is  then  largely  affected  by  this  warmer  tran- 
sient temperature  gradient  since  the  pesticide  is 
retarded  (adsorbed)  in  this  zone  where  basic  trans- 
formation process  are  enhanced.  (Author's  ab- 
stract) 
W89-09347 


SEQUENTIAL  ISOTOPE  AND  SOLUTE  PRO- 
FILING IN  THE  UNSATURATED  ZONE  OF 
BRITISH  CHALK, 

British  Geological  Survey,  Wallingford  (England). 

Hydrogeology  Research  Group. 

For  primary  bibliographic  entry  see  Field  2F. 
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W89-09356 

DOSE-RESPONSE  ANALYSIS  OF  CADMIUM 
IN  THE  GENERAL  ENVIRONMENT  WITH 
SPECIAL  REFERENCE  TO  TOTAL  CADMIUM 
INTAKE  LIMIT, 

Kanazawa  Medical  Univ.,  Uchinada  (Japan). 
K.  Nogawa,  R.  Honda,  T.  Kido,  I.  Tsuritani,  and 
Y.  Yamada. 

Environmental  Research  ENVRAL,  Vol.  48,  No. 
1,  p  7-16,  February   1989.  4  fig,   5  tab,    18  ref. 

Descriptors:  'Heavy  metals,  "Cadmium,  ♦Epide- 
miology, 'Water  pollution  effects,  'Population  ex- 
posure, 'Human  population,  Rice,  Human  diseases, 
Morbidity,  Japan,  Kakehashi  River. 

An  epidemiological  study  on  the  dose-response 
relationship  of  cadmium  was  performed  on  1850 
Cd-exposed  and  294  nonexposed  inhabitants  of  the 
Kakehashi  River  basin  in  Ishikawa  Prefecture. 
Cadmium  compounds  are  transported  by  the  Kake- 
hashi River  from  a  mine  upstream  to  the  rice  fields 
of  the  study  area  where  the  river  water  is  used  for 
irrigations.  Beta  sub  2-microglobulinuria  was  used 
as  an  index  of  the  effect  of  cadmium  on  health  and 
the  average  cadmium  concentration  in  locally  pro- 
duced rice  was  employed  as  an  indicator  of  cadmi- 
um exposure.  Cadmium  exposure  was  found  to 
affect  health  in  a  dose-related  manner  when  the 
subjects  were  classified  according  to  the  average 
cadmium  concentration  in  their  village  rice  and 
their  length  of  residence  in  the  polluted  area. 
Based  on  the  available  data,  the  total  cadmium 
intake  that  produced  an  adverse  effect  on  health 
was  calculated  as  approximately  2000  mg  for  both 
men  and  women.  (Author's  abstract) 
W89-09360 


CONTAMINANT  EFFECTS  ON  OVARIAN  DE- 
VELOPMENT IN  ENGLISH  SOLE  (PARO- 
PHYRS  VETULUS)  FROM  PUGET  SOUND, 
WASHINGTON, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Coastal  Zone  and  Estuarine  Studies  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09365 


ZINC  INFLUX  ACROSS  THE  ISOLATED,  PER- 
FUSED HEAD  PREPARATION  OF  THE  RAIN- 
BOW TROUT  (SALMO  GAIRDNERD  IN  HARD 
AND  SOFT  WATER, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

D.  J.  Spry,  and  C.  M.  Wood. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.    12,  p  2206-2215, 
December  1988.  5  fig,  2  tab,  42  ref. 

Descriptors:  'Zinc,  'Trout,  'Water  chemistry, 
•Fish  physiology,  'Gills,  Bioaccumulation,  Hard 
water,  Water  softening,  Calcium,  Heavy  metals. 

The  purpose  of  this  study  was  to  measure  the  rate 
of  Zn  influx  across  the  gill  of  fish,  compare  it  with 
those  rates  which  exist  for  other  divalent  metals, 
and  also  determine  the  effects  of  water  hardness 
(i.e.  Ca).  At  a  waterborne  Zn  of  1.9  mg/L  in  hard 
water  (approx.  1  mmol  Ca/L),  Zn  influx  across  an 
isolated,  saline-perfused  head  preparation  of  rain- 
bow trout  (Salmo  gairdneri)  was  about  1.5  nmol/ 
kg/h  through  the  lamellar  pathway  and  about  1 
nmol/kg/h  through  the  filamental  route.  Flux  rates 
came  rapidly  to  steady  state  in  both  pathways. 
Trout  preexposed  to  artificial  soft  water  (approx. 
0.05  mmol  Ca/L)  for  5  d  showed  differential  stimu- 
lation of  flux  rates  to  about  42  and  5  nmol  Zn/kg/h 
through  the  lamellar  and  filamental  pathways,  re- 
spectively. Under  these  conditions,  steady-state 
fluxes  across  the  lamellae  did  not  occur  until  15-20 
min  after  the  start  of  perfusion.  Preparations  from 
hardwater-acclimated  trout  tested  in  softwater 
gave  typical  hardwater  fluxes  showing  that  these 
changes  in  influx  were  not  simply  due  to  acute 
exposure  of  the  gill  surface  to  low  waterborne 
(Ca).  Influxes  in  softwater  trout,  studied  over  (Zn) 
from  0.4  to  7.5  mg  Zn/L,  revealed  a  saturable, 
first-order  uptake  with  apparent  J  sub  max  and  K 
sub  m  of  150  nequiv/kg/h  and  1.5  mg  Zn/L  (23 
micromoles/L),  respectively.  Because  the  apparent 


K  sub  m  is  in  the  toxic  range,  Zn  is  clearly  no  the 
primary  substrate.  Scanning  electron  micrography 
revealed  hypertrophy  and  increased  apical  expo- 
sure of  chloride  cells;  this  stimulation,  coupled 
with  the  increase  in  Zn  influx,  suggests  that  chlo- 
ride cells  may  be  the  site  of  entry  of  Zn  across  the 
gill.  (Author's  abstract) 
W89-09369 

LEGIONELLA  QUINLIVANII  SP.  NOV.  ISO- 
LATED FROM  WATER, 

Center  for  Infectious  Diseases,  Atlanta,  GA.  Div. 

of  Bacterial  Diseases. 

R.  F.  Benson,  W.  L.  Thacker,  R.  P.  Waters,  P.  A. 

Quinlivan,  and  W.  R.  Mayberry. 

Current  Microbiology  CUMIDD,  Vol.  18,  No.  3, 

p  195-197,  March  1989.  1  tab,  12  ref. 

Descriptors:  'Contamination,  'Bacterial  analysis, 
♦Cooling  water,  'Legionella,  Pollutant  identifica- 
tion, Water  quality,  Australia. 

Six  Legionella-like  organisms  were  isolated  from 
the  evaporative  air  conditioning  system  of  a  bus  in 
South  Australia.  All  six  isolates  were  presumptive- 
ly identified  as  legionellae  by  their  growth  require- 
ment for  L-cysteine  and  their  cellular  branched- 
chain  fatty  acids.  They  were  serologically  distinct 
from  other  legionellae  in  the  slide  agglutination 
test.  DNA  hybridization  studies  showed  that  the 
six  isolates  belong  to  a  new  species  of  Legionella, 
Legionella  quinlivanii  (ATCC  43830).  The  new 
strain  was  isolated  from  water  in  South  Australia 
on  Mar  10,  1986.  (Author's  abstract) 
W89-09372 


B.  Ruf,  D.  Schurmann,  I.  Horbach,  K.  Seidel,  and 
H.  D.  Pohle. 

Epidemiology  Information  EPINEU,  Vol.  101, 
No.  3,  p  647-654,  December  1988.  4  tab,  31  ref. 

Descriptors:  'Bacterial  analysis,  'Legionella, 
'Hospitals,  'Pollutant  identification,  'Human  dis- 
eases, 'Infection,  'Potable  water,  Contamination, 
West  Germany. 

From  January  1983  until  December  1985,  35  cases 
of  sporadic  nosocomial  legionella  pneumonia,  all 
caused  by  Legionella  pneumophila,  were  diag- 
nosed in  a  university  hospital  in  West  Germany.  L. 
pneumophila  sergroup  (SG)  1  was  cultured  from 
12  of  the  35  cases  and  compared  to  corresponding 
L.  pneumophila  SG  fl  isolates  from  water  outlets 
in  the  patients'  immediate  environment  by  subtyp- 
ing  with  monoclonial  antibodies.  The  correspond- 
ing environmental  isolates  were  identical  to  9  out 
of  12  (75%)  of  those  from  the  cases.  However, 
even  in  the  remaining  three  cases  identical  sub- 
types were  found  distributed  throughout  the  hospi- 
tal water  supply.  From  the  hospital  water  supply 
four  different  subtypes  of  L.  pneumophila  SG  1 
were  isolated,  three  of  which  were  implicated  in 
legionella  pneumonia.  Of  453  water  samples  taken 
during  the  study  298  (65.8%)  were  positive  for 
legionellae.  Species  of  Legionella  other  than  L. 
pneumophila  have  not  been  isolated.  This  may 
explain  the  exclusiveness  of  L.  pneumophila  as  the 
legionella  pneumonia-causing  agent.  The  results 
suggest  that  the  water  supply  system  was  the 
source  of  infection.  (Author's  abstract) 
W89-09378 


CHEMICAL  CHANGES  IN  SIMULATED  RAIN- 
DROPS FOLLOWING  CONTACT  WITH 
LEAVES  OF  FOUR  BOREAL  FOREST  SPE- 
CIES, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 

B.  A.  Gaber,  and  T.  C.  Hutchinson. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  66, 

No.  12,  p  2445-2451,  December  1988.  1  fig,  4  tab, 

25  ref. 

Descriptors:  'Water  chemistry,  'Rain,  'Simulated 
rainfall,  'Leaves,  'Forests,  'Acid  rain,  'Neutral- 
ization, Path  of  pollutants,  Ions,  Leaching,  Deposi- 
tion, Correlation  analysis. 

Simulated  raindrops  of  pH  5.6  or  3.2  were  sprayed 
on  four  boreal  forest  plant  species  in  situ,  and 
raindrops  were  subsequently  collected  from  their 
leaves  for  chemical  analysis.  The  purpose  was  to 
understand  better  the  changes  involved  in  foliar 
neutralization  of  acidic  raindrops.  The  species  used 
were  Cornus  canadensis,  Aralia  nudicaulis, 
Maianthemum  canadense,  and  Acer  spicatum. 
Samples  were  analyzed  for  Ca(++),  Mg(++), 
Na(+),  NH4(+),  P04(-~),  S04(-),  Cl(-),  and  F(-), 
as  well  as  pH.  Changes  in  leaf  raindrop  ion  concen- 
trations were  greater  when  sprayed  with  the  pH 
3.2  rain  than  with  the  pH  5.6  rain.  Both  increases 
and  decreases  in  ion  concentration  were  found, 
indicating  leaching  and  (or)  dissolution  of  particu- 
lates on  the  leaf  or  retention  by  the  canopy,  respec- 
tively. Rapid  changes  in  ion  concentrations  suggest 
surface  deposits  play  an  important  role  in  leaf 
raindrop  neutralization.  Increases  in  (Ca(+  +))  and 
Mg(  +  + ))  in  raindrops  with  greater  neutralization 
are  evidence  that  cation  exchange  may  also  be 
occurring  (r  squared  =  0.170  and  0.321,  respec- 
tively, at  pH  3.2;  p  <  0.01).  There  were  significant 
negative  correlations  between  changes  in  (H(  +  )) 
and  changes  in  (NO(-)),  (S04(-)),  and  (NH4(  +  )) 
(r  squared-0.562,  0.525,  and  0.297,  respectively,  and 
pH  3.2;  p  <  0.01).  Most  of  the  other  ions  measured 
also  showed  significant  correlations  with  changes 
in  (H(  +  ))>  but  generally  the  correlation  could  ac- 
count for  only  a  small  percentage  of  the  observed 
results  (low  r  squared).  Dry  deposition  was  also 
measured.  (Author's  abstract) 
W89-09375 


NOSOCOMIAL  LEGIONELLA  PNEUMONIA: 
DEMONSTRATION  OF  POTABLE  WATER  AS 
THE  SOURCE  OF  INFECTION, 

Center  for  Infectious  Diseases,  Atlanta,  GA.  Div. 
of  Bacterial  Diseases. 


BACTERIOLOGICAL  EXAMINATION  OF  THE 
WATER  SUPPLY  ON  AN  ANTARCTIC  BASE, 

Robert  Gordon's  Inst,  of  Tech.,  Aberdeen  (Scot- 
land). British  Antarctic  Survey  Medical  Unit. 
C.  Harker. 

Epidemiology  Information  EPINEU,  Vol.  102, 
No.  1,  p  105-112,  February  1988.  2  fig,  2  tab,  11 
ref. 

Descriptors:  'Bacterial  analysis,  'Domestic  water, 
'Antarctica,  'Water  pollution  sources,  'Coliforms, 
'Contamination,  Desalination,  Potable  water, 
Water  distribution,  Seawater. 

Faraday  Base  in  Antarctica  represents  a  small  iso- 
lated community  producing  its  own  domestic 
water  by  desalination  of  sea  water.  During  the 
Antarctic  winter  of  1986  (April  to  October),  regu- 
lar bacteriological  examination  of  the  water  supply 
and  surrounding  sea  took  place.  Samples  were 
collected  and  examined  every  2  weeks  by  the 
methods  described  in  the  Department  of  Health 
and  Social  Security  Report  No.  71,  on  the  Bacteri- 
ological Examination  of  Drinking  Water  Supplies 
(DHSS,  1982),  for  membrane  filtration  and  colony 
counting.  The  results  of  these  examinations.  The 
results  suggest  that  water  of  good  bacteriological 
quality  was  produced  by  the  desalination  plant,  but 
some  samples  from  the  distribution  system  con- 
tained coliforms  or  presumptive  Escherichia  coli  in 
small  numbers.  Possible  reasons  are  contamination 
from  local  birds  or  from  sewage  discharged  into 
the  sea  water.  No  cases  of  gastroenteritis  occurred 
on  the  base  during  this  time.  (Author's  abstract) 
W89-09381 


SCHISTOSOMIASIS  IN  KANO  STATE,  NIGE- 
RIA: I.  HUMAN  INFECTIONS  NEAR  DAM 
SITES  AND  THE  DISTRIBUTION  AND  HABI- 
TAT PREFERENCES  OF  POTENTIAL  SNAIL 
INTERMEDIATE  HOSTS, 

Bayero  Univ.,  Kano  (Nigeria).  Dept.  of  Biological 
Sciences. 

C.  Betterton,  G.  T.  Ndifon,  S.  E.  Bassey,  R.  M. 
Tan,  and  T.  Oyeyi. 

Annals  of  Tropical  Medicine  and  Parasitology 
ATMPA2,  Vol.  82,  No.  6,  p  561-570,  December 
1988.  1  fig,  2  tab,  22  ref. 

Descriptors:  'Epidemiology,  'Human  diseases, 
'Snails,  'Schistosomiasis,  'Water  pollution  effects, 
'Damsites,  'Parasites,  'Nigeria,  'Aquatic  habitats, 
Dam  effects,  Infection,  Species  distribution,  Statis- 
tical analysis,  Developing  countries. 
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Stool  and  urine  samples  from  813  schoolchildren 
and  adults  from  the  Tomas  and  Rimin  Gado  dam 
areas  of  Kano  State,  Nigeria,  showed  Schistosoma 
haematobium  to  be  present  at  both  localities  with 
prevalences  of  26.6  and  36.8%,  respectively.  No 
cases  of  S.  mansoni  were  found.  The  prevalence 
and  intensity  of  S.  haematobium  was  low  and 
similar  in  both  study  areas.  Statistical  analysis  re- 
vealed a  correlation  between  prevalence  and  loca- 
tion, but  no  evident  association  with  professed 
patterns  of  water  contact.  Investigation  of  165 
freshwater  habitats  throughout  the  state  revealed 
the  presence  of  a  number  of  potential  snail  interme- 
diate host  species,  namely  Bulinus  senegalensis,  B. 
forskali,  B.  globosus,  B.  rohlfsi  and  Biomphalaria 
pfeifferi.  The  most  widespread  species  was  Bulinus 
senegalensis,  which  inhabited  shallow  pools  and 
excavations  on  a  variety  of  substrates.  Its  habitats 
were  typically  devoid  of  aquatic  vegetation  and 
included  those  with  highly  turbid  waters  and  con- 
ductivities as  low  as  1 1  microsigmas.  Bulinus  fors- 
kali was  by  contrast  relatively  rare,  occurring  in 
more  permanent  water  courses,  although  it  was 
often  found  in  mixed  populations  with  B.  senega- 
lensis. Bulinus  globosus  also  occurred  in  seasonally 
rainfilled  pools,  but  was  confined  to  areas  south  of 
the  12  degrees  N  parallel,  and  its  habitats  tended  to 
have  a  well-developed  aquatic  flora  and  clear 
water.  The  dominant  species  in  man-made  lakes 
was  B  rohlfsi,  which  occurred  in  both  the  Tomas 
and  Rimin  Gado  reservoirs.  Biomphalaria  pfeifferi 
was  also  primarily  lake  dwelling,  although  all  spe- 
cies save  B.  senegalensis  were  found  in  irrigation 
canals.  (See  also  W89-09383)  (Author's  abstract) 
W89-09382 


SCHISTOSOMIASIS  IN  KANO  STATE,  NIGE- 
RIA: II.  FIELD  STUDIES  ON  ASETTVATION 
IN  BULINUS  ROHLFSI  (CLESSIN)  AND  B. 
GLOBOSUS  (MORELET)  AND  THEIR  SUS- 
CEPTIBILITY TO  LOCAL  STRAINS  OF  SCHIS- 
TOSOMA HAEMATOBIUM  (BILHARZ), 
Bayero  Univ.,  Kano  (Nigeria).  Dept.  of  Biological 
Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09383 


ENVIRONMENTAL  STUDY  OF  A  NOSOCO- 
MIAL OUTBREAK  OF  LEGIONELLOSIS  IN  A 
CITY  HOSPITAL, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Faculty  of 

Medicine. 

R.  S.  Martin,  T.  J.  Marrie,  D.  Haase,  and  R.  K. 

Sumarah. 

Canadian  Journal  of  Public  Health  CJPEA4,  Vol. 

79,  No.  6,  p  440-442,  November/December  1988.  2 

fig,  8  ref. 

Descriptors:  'Legionella,  *Human  diseases,  •Bac- 
terial analysis,  'Hospitals,  'Water  treatment,  'Pol- 
lutant identification,  'Infection,  'Decontamination, 
Cooling  water,  Contamination,  Canada. 

An  outbreak  of  nosocomial  Legionellosis  in  the 
Camp  Hill  Hospital  in  Canada  is  described.  It  is  an 
old  facility,  possessing  no  overall  air-conditioning 
system,  merely  a  combination  of  window  air-con- 
ditioning (WAC)  and  one  dedicated  unit  supplying 
the  Intensive  Care  Unit.  The  temperature  of  the 
hot  water  system  had  been  set  back  from  60  C  to 
49  C,  the  chlorine  concentration  was  <  1  ppm, 
and  considerable  demolition  and  excavation  had 
taken  place.  Legionella  pneumophila  type  I  was 
isolated  from  92%  of  the  shower  heads,  gooseneck 
faucets  in  patients'  rooms,  faucets  in  the  recovery 
room  and  operating  room.  The  organism  was  also 
isolated  from  the  filter  of  the  window  air-condi- 
tioning unit  supplying  the  recovery  room.  Decon- 
tamination consisted  of  raising  the  temperature  of 
the  hot  water  system  to  85  C  for  20  hours,  fol- 
lowed by  raising  the  chlorine  concentration  of  the 
cold  water  system  to  10  ppm;  thereafter,  all  bacte- 
riologically  positive  units  became  negative.  The 
window  air-conditioners  were  all  steamed  out,  and 
the  filters  were  either  replaced  or  soaked  in  2% 
glutaraldehyde  solution  for  1  hour  before  replace- 
ment. No  further  cases  were  noted  and  no  further 
cases  have  occurred  in  the  2.5  years  since  a  special 
protocol  was  initiated.  (Author's  abstract) 
W89-09385 


ALDICARB  CONTAMINATION  OF  GROUND- 
WATER, 

Florida    Univ.,    Gainesville.    Pesticide    Research 

Lab. 

H.  A.  Moye,  and  C.  J.  Miles. 

Reviews    of    Environmental    Contamination    and 

Toxicology  RCTOE4,  Vol.  105,  No.  1,  p  99-146, 

1988.  5  fig,  7  tab,  118  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Groundwater  pollution,  'Pesticides,  'Model 
studies,  'Aldicarb,  Vadose  zone,  Soil  properties, 
Temperature  effects,  Hydrogen  ion  concentration, 
Soil  bacteria,   Biodegradation,   Pesticide  toxicity. 

Recent  research  describing  the  physical,  chemical 
and  microbial  behavior  of  aldicarb  are  summa- 
rized. This  research,  together  with  soil,  hydrogeo- 
logical  and  climatological  parameters,  will  deter- 
mine whether  and  how  that  pesticide  will  reach 
groundwater  and  how  it  will  behave  once  there. 
Following  the  behavior  of  applied  aldicarb  was 
complicated  by  the  need  to  follow  the  growth  and 
decay  of  two  toxic  metabolites,  ASO  and  AS02, 
and  to  predict  their  individual  behaviors  as  they 
are  affected  by  microbial  activity,  pH,  tempera- 
ture, and  the  various  soil  parameters.  Not  only  do 
their  half-lives  differ  from  aldicarb  but  also  their 
movement  through  soil,  causing  an  extension 
through  time  and  space  of  the  total  toxic  residue. 
Although  precise  studies  have  allowed  a  better 
understanding  of  these  three  individual  chemicals, 
a  complete  picture  of  their  route  to  the  mineralized 
products  does  not  exist.  When  such  pathways  are 
discovered,  some  interesting  aspects  of  chemicals 
not  yet  identified  may  be  revealed.  Several  models 
have  been  developed,  with  various  goals,  which 
can  simulate  and  even  predict,  with  various  de- 
grees of  certainty,  the  behavior  of  aldicarb  move- 
ment in  soil  and  the  saturated  zone.  Coupled  with 
an  adequate  saturated  zone  model  the  vadose 
model  PRZM  has  been  refined  and  applied  more 
than  the  others,  and  with  adequate  input  of  data 
does  well  at  predicting  the  leading  edge  band 
location  of  aldicarb  but  somewhat  less  well  at 
predicting  its  concentration  as  a  function  of  depth. 
It  is  concluded  that  assessing  the  behavior  of  aldi- 
carb from  the  time  of  application  to  the  time  of 
appearance  of  the  pesticide  and  its  metabolites  in 
groundwater  is  a  complex  process.  This  discussion 
of  the  broad  spectrum  of  interactive  parameters, 
which  should  be  considered  and  weighed  appropri- 
ately, will  aid  those  researchers  whose  tasks  are 
ultimately  directed  at  site-specific  evaluations  of 
groundwater  contamination,  not  only  with  aldi- 
carb, but  with  other  pesticides..  (Miller- PTT) 
W89-09393 


TWO-COLUMN  ION-EXCHANGE  METHOD 
FOR  THE  DETERMINATION  OF  COPPER- 
COMPLEXING  CAPACITY  AND  CONDITION- 
AL STABILITY  CONSTANTS  OF  COPPER 
COMPLEXES  FOR  LIGANDS  IN  NATURAL 
WATERS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-09395 


DECAY  OF  CHLORINE  IN  DILUTED  MUNICI- 
PAL EFFLUENTS, 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For   primary   bibliographic   entry   see   Field    5D. 
W89-09398 


EXPLICTT  ALGORITHM  TO  SIMULATE 
TRANSIENT  TRANSVERSE  MIXING  IN 
RTVERS, 

Alberta  Research  Council,  Edmonton.   Resource 

Technologies  Dept. 

S.  Beltaos,  and  V.  K.  Arora. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  15,  No.  6,  p  964-976,  December  1988.  10  fig,  1 

tab,  17  ref,  append. 

Descriptors:  'Pollutant  mixing,  'Water  pollution 
control,  'Rivers,  'Streams,  'Mixing,  'Numerical 
analysis,  Algorithms,  Destratification,  Streamtube 
concept. 


Because  no  analytical  solution  exists  for  transient 
mixing  of  contaminants  in  the  transverse  mixing 
zone  of  streams,  numerical  solutions  must  be  used 
in  pertinent  engineering  applications.  Few  numeri- 
cal algorithms  have  been  developed  for  this  prob- 
lem and  the  relatively  simple  explicit  ones  are 
subject  to  serious  numerical  diffusion.  It  is  suggest- 
ed that  such  effects  can  be  minimized  using  an 
irregular  space  grid  such  that  the  length  of  each 
element  is  exactly  equal  to  the  time  step  times  the 
local  flow  velocity.  Using  the  well-known  stream- 
tube  concept,  a  simple,  explicit  algorithm  was  ob- 
tained and  verified  by  means  of  three  laboratory 
tests  and  one  field  test.  Two  of  these  tests  included 
concentration  data  that  were  both  transient  and 
within  the  transverse  mixing  zone;  this  affords  a 
more  complete  algorithm  testing  than  has  been 
done  in  the  past.  This  is  the  first  time  that  such 
testing  has  performed;  previous  algorithms  have 
only  been  tested  with  steady-state  mixing  or  in  the 
one-dimensional  mixing  region.  (Miller-PTT) 
W89-094O0 


CHARACTERISTICS   OF   SEDIMENT   LOADS 
IN  ONTARIO  STREAMS, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-09407 


BIODEGRADATION  KINETICS  OF  LINEAR 
AKYLBENZENE  SULFONATE  IN  SLUDGE- 
AMENDED  AGRICULTURAL  SOILS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
T.  E.  Ward,  and  R.  J.  Larson. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.   17,  No.   1,  p  119-130,  February 
1989.  5  fig,  3  tab,  27  ref. 

Descriptors:  'Linear  alkyl  sulfonates,  'Biodegra- 
dation, 'Soil  amendments,  'Sludge  utilization, 
•Soil  chemistry,  'Fate  of  pollutants,  Chemical 
sludge,  Kinetics,  Soil  organic  matter,  Sludge, 
Sludge-amended  soils. 

Ultimate  biodegradation  (mineralization  of  C02) 
of  linear  alkylbenzene  sulfonate  (LAS)  were  stud- 
ied for  a  series  of  pure  chain  length  LAS  homologs 
containing  10  to  14  carbon  atoms  in  the  alkyl 
chain.  Degradation  rates  were  measured  following 
the  production  of  14C02  from  uniformly  14C-ring- 
labeled  material.  In  general,  degradation  of  LAS 
was  rapid  in  soil  over  a  broad  concentration  range 
(0.1  to  10  times  the  expected  environmental  con- 
centration) and  demonstrated  little  variation 
among  different  homologs.  Half-lives  for  mineral- 
ization of  the  benzene  ring  ranged  from  18  to  26 
days  and  were  not  significantly  different  for  any 
homolog  over  the  range  of  alkyl  chain  lengths 
tested.  Half-lives  measured  for  LAS  degradation  in 
these  studies  were  comparable  to  values  reported 
in  the  literature  and  also  to  values  obtained  for 
naturally  occurring  materials  (stearic  acid,  cellu- 
lose) typically  present  in  soil  environments.  It  is 
concluded  that  soil  environments  exposed  to  LAS 
in  sewage  sludges  contain  microbial  communities 
which  can  actively  metabolize  this  material.  Rate 
of  biodegradation  of  the  benzene  ring,  the  final 
step  in  the  LAS  biodegradation  pathway  prior  to 
complete  mineralization,  are  also  sufficient  to  pre- 
vent LAS  from  accumulating  in  soil  environments. 
(Author's  abstract) 
W89-09418 


OCCURRENCE  AND  DISTRIBUTION  OF 
VIBRIO  SPP.,  LISTONELLA  SPP.,  AND  CLOS- 
TRIDIUM BOTULINUM  IN  THE  SETO 
INLAND  SEA  OF  JAPAN, 

Hiroshima  Univ.  (Japan).  Faculty  of  Applied  Bio- 
logical Science. 

K.  Venkateswaran,  H.  Nakano,  T.  Okabe,  K. 
Takayama,  and  O.  Matsuda. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  3,  p  559-567,  March  1989. 
1  fig,  7  tab,  54  ref. 

Descriptors:  'Clostridium,  'Bacterial  analysis, 
•Coastal  waters,  'Pollutant  identification,  'Patho- 
genic bacteria,  'Japan,  'Vibrio,  Heterotrophs,  Spe- 
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cies  distribution,  Surface  water,  Bottom  water, 
Seawater,  Seto  Inland  Sea,  Listonella,  Distribution 
patterns,  Bottom  sediments,  Population  exposure. 

The  distribution  of  Vibrio  species  from  the  Seto 
Inland  Sea  were  studied  using  a  simple  technique 
using  a  membrane  filter  and  short  preenrichment  in 
alkaline  peptone  water  to  resuscitate  the  injured 
cells,  followed  by  plating  them  onto  thiosulfate- 
citrate-bile  salts  agar.  In  addition,  a  survey  was 
conducted  to  determine  the  incidence  of  Clostridi- 
um botulinum  in  sediment  samples.  Large  popula- 
tions of  heterotrophs  were  found  in  surface  water, 
whereas  large  numbers  of  total  vibrios  were  found 
in  the  inner  regions  having  little  exchange  of  sea- 
water  when  compared  with  those  of  the  open 
region  of  the  inland  sea.  In  the  identification  of  463 
isolates,  23  Vibrio  spp.  and  2  Listonella  spp.  were 
observed.  V.  harveyi  was  prevalent  among  the 
members  of  the  Vibrio  genus.  Vibrio  species  were 
categorized  into  six  groups;  an  estimated  20%  of 
these  species  were  in  the  so-called  'pathogenic  to 
humans'  group.  In  addition,  a  significant  propor- 
tion of  this  group  was  hemolytic  and  found  in  the 
Bisan  Sea  region.  V.  vulnificus,  V.  fluvialis,  and  V. 
cholerae  non-Ol  predominated  in  the  constricted 
area  of  the  inland  sea,  which  is  eutrophic,  as  a 
result  of  riverine  influence.  It  was  concluded  that 
salinity  indirectly  governs  the  distribution  of  total 
vibrios  and  analysis  of  variance  revealed  that  all 
bacterial  populations  were  distributed  homogene- 
ously and  the  variance  values  were  found  to  be 
significant  in  some  water  sampling  regions.  Of  26 
sediment  samples  (12%,  3  harbored  C.  botulinum; 
one  was  typed  as  C,  while  the  toxin  type  of  the 
other  two  could  not  be  determined.  All  C.  botu- 
linum-positive  samples  were  collected  from  in- 
shore regions  and  riverine  effluents  would  have 
influenced  the  higher  incidence  of  clostridial 
spores.  It  is  concluded  that  there  is  considerable 
contamination  with  pathogenic  organisms,  which 
will  challenge  the  inhabitants  of  the  Seto  Inland 
Sea,  as  well  as  their  dependence  on  natural  re- 
sources. (Author's  abstract) 
W89-09420 


INFLUENCE  OF  ALTERNATE  ELECTRON  AC- 
CEPTORS ON  THE  METABOLIC  FATE  OF 
HYDROXYBENZOATE  ISOMERS  IN  ANOXIC 
AQUIFER  SLURRIES, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

E.  P.  Kuhn,  J.  M.  Suflita,  M.  D.  Rivera,  and  L.  Y. 

Young. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  3,  p  590-598,  March  1989. 

5  fig,  2  tab,  36  ref.  NSF  award  ECE-8605143  and 

EPA  assistance  agreements  CR-8 12808  and  CR- 

813559. 

Descriptors:  *Fate  of  pollutants,  'Anaerobic  con- 
ditions, 'Aromatic  compounds,  'Biodegradation, 
•Aquifers,  'Metabolites,  Slurries,  Anoxic  water, 
Denitrification,  Sulfate  reduction,  Methanogenesis, 
Hydroxybenzoate. 

The  biodegradation  of  hydroxybenzoate  was  inves- 
tigated with  samples  obtained  from  two  sites 
within  a  shallow  aquifer.  The  metabolic  fates  of 
the  substrates  were  compared  in  denitrifying,  sul- 
fate-reducing,  and  methanogenic  incubations. 
Under  the  latter  two  conditions,  phenol  was  de- 
tected as  a  major  intermediate  of  p-hydroxyben- 
zoate,  but  no  metabolites  were  initially  found  with 
m-or  o-hydroxybenzoate.  However,  benzoate  ac- 
cumulation was  noted  when  metabolic  inhibitors 
were  used  with  these  samples.  About  9  to  17  days 
were  required  for  >95%  removal  of  the  parent 
isomers  under  these  conditions.  When  aquifer  slur- 
ries were  amended  with  nitrate,  the  equivalent 
removal  of  hydroxybenzoates  occurred  within  4 
days.  In  the  denitrifying  incubations,  phenol  was 
formed  from  all  three  hydroxybenzoates  and  ac- 
counted for  about  30%  of  the  initial  substrate 
amendments.  No  benzoate  was  measured  in  these 
samples.  All  metabolites  were  identified  by  chro- 
matographic mobility,  mass  spectral  profiles,  or 
both.  Autoclaved  controls  were  uniformly  incapa- 
ble of  transforming  the  parent  substrates.  These 
results  suggest  that  the  anaerobic  fate  of  hydroxy- 
benzoate isomers  depends  in  the  relative  substitu- 
tion pattern  and  the  prevailing  ecological  condi- 


tions. Furthermore,  since  these  compounds  are 
central  metabolites  formed  during  the  breakdown 
of  many  aromatic  chemicals,  these  findings  may 
help  to  provide  guidelines  for  the  reliable  extrapo- 
lation of  metabolic  fate  information  from  diverse 
anaerobic  environments.  (Author's  abstract) 
W89-09421 

EFFECT  OF  THERMAL  ADDITIONS  ON  THE 
DENSITY  AND  DISTRIBUTION  OF  THERMO- 
PHILIC AMOEBAE  AND  PATHOGENIC 
NAEGLERIA  FOWLERI  IN  A  NEWLY  CRE- 
ATED COOLING  LAKE, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Zoology  and 
Entomology. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-09423 

ALUMINUM  LEACHING  BY  MINERAL 
ACIDS  IN  FOREST  SOILS:  I.  NrTRIC-SULFU- 
RIC  ACID  DIFFERENCES, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

B.  R.  James,  and  S.  J.  Riha. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  1,  p  259-264,  January/February  1989. 
1  fig,  3  tab,  32  ref. 

Descriptors:  *Acid  rain  effects,  'Water  pollution 
sources,  'Snowmelt,  'Forest  soils,  'Acidic  soils, 
'Leaching,  'Aluminum,  'Hydrogen  ion  concentra- 
tion, Forest  hydrology,  Soil  horizons,  Soil  col- 
umns, Soil  contamination,  Simulation,  Lake  acidifi- 
cation. 

In  laboratory  studies  simulating  snowmelt  leaching 
of  forest  soils,  HN03  leached  more  Al  than  did 
H2S04  from  soil  columns  containing  a  forest  floor- 
spodic  horizon  sequence  (FF/Bs)  representative  of 
high  elevation  forest  soils  and  watersheds  thought 
to  be  sensitive  to  acidification  by  acid  precipita- 
tion. Increasing  the  HN03  concentration  100-fold 
(pH  5  to  3)  increased  total  Al  concentration  in 
leachates  from  0.70  to  0.85  mM,  while  increasing 
H2S04  concentration  had  no  effect.  Addition  of 
pH  3  H2S04  to  the  FF/Bs  columns  raised  leachate 
pH  relative  to  pH  3  HN03  and  control  treatments, 
and  resulted  in  the  lowest  Al  concentrations  of  all 
treatments  in  the  first  three  of  four  sequential 
leachings.  In  albic  (E)  and  ochric  (A)  mineral  soil 
horizons  below  a  forest  floor,  there  were  no  differ- 
ences between  the  acids  and  no  effects  of  changing 
acid  concentration.  Concentrations  of  Al  leached 
by  the  acids  did  not  differ  from  those  in  control 
treatments.  The  differences  in  effects  of  HN03  and 
H2S04  on  soluble  Al  and  pH  in  the  Bs  horizon  and 
the  lack  of  effect  of  either  acid  in  the  E  and  A 
horizons  imply  that  the  type  of  mineral  horizon 
below  the  forest  floor  and  the  kind  of  acid  leaching 
through  these  horizons  are  pertinent  to  predicting 
lake  acidification  in  diverse  forested  watersheds. 
The  results  also  have  implications  for  pollution 
control  strategies  focusing  solely  on  S02  emissions 
and  designed  to  mitigate  lake  acidification.  (See 
also  W89-09468)  (Author's  abstract) 
W89-09467 


ALUMINUM  LEACHING  BY  MINERAL 
ACIDS  IN  FOREST  SOILS:  II.  ROLE  OF  THE 
FOREST  FLOOR, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  2G. 
W89-09468 


ATMOSPHERIC  DEPOSITION  AND  IONIC 
CONCENTRATIONS  IN  FOREST  SOILS  OF 
ISLE  ROY  ALE  NATIONAL  PARK,  MICHIGAN, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

R.  Stottlemyer,  and  D.  G.  Hanson. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  53,  No.  1,  p  270-274,  January/February  1989. 

1  fig,  2  tab,  24  ref. 

Descriptors:  'Great  Lakes,  'Water  pollution 
sources,  'Forest  soils,  'Forest  hydrology, 
'Throughfall,  'Acid  rain  effects,  'Chemistry  of 
precipitation,  'Soil  environment,  'Soil  chemistry, 


•Michigan,  Coniferous  forests,  Canopy,  Air  pollu- 
tion, Cations,  Anions. 

A  64-wk  study  of  throughfall  and  soil  solution  was 
conducted  on  five  ecosystem  strata  in  Isle  Royale 
National  Park,  MI,  to  examine  the  fate  of  atmos- 
pheric ionic  inputs  in  mature  boreal  conifer  and 
hardwood  forests.  Volume-weighted  pH  of  bulk 
precipitation  was  4.65.  Weighted  bulk  throughfall 
pH  was  4.6  under  spruce  (Picea  glauca  (Muench) 
A.  Voss)  and  5.2  under  aspen  (Populus  tremuloides 
Michaux)-birch  (Betula  papyrifera  Marsh).  The 
forest  canopy  significantly  increased  the  concen- 
trations of  Ca(2  +  ).  Mg  (2  +  ),  and  K(-)  in  through- 
fall,  and  decreased  the  concentration  in  H(  +  )  be- 
neath aspen  birch.  Relative  to  precipitation,  con- 
centrations of  Ca(2  +  ),  Mg)2  +  ),  and  Na(-),  and 
S04(2-)  significantly  increased  in  soil  solution  of 
both  forest  types  while  NO(-)  decreased.  Within 
the  soil  ecosystem,  K(+),  N03(-),  and  H(  +  )  were 
strongly  conserved.  Concentration  of  soil  solution 
S04(2-)  is  higher  under  conifers,  and  its  flux  two- 
fold to  three-fold  greater.  This  suggests  the  possi- 
bility that  boreal  conifer  forests  may  be  more  sus- 
ceptible to  cation  leaching  by  mobile  anions  as 
S04(2-)  from  atmospheric  inputs.  (Author's  ab- 
stract) 
W89-09469 


BIOTURBATION,  SEDIMENTATION  AND 
SEDIMENT- WATER  EXCHANGES, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Earth 

Sciences. 

C.  B.  Officer,  and  D.  R.  Lynch. 

Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 

Vol.  28,  No.  1,  p  1-12,  January  1989.  6  fig,  1  tab,  14 

ref. 

Descriptors:  'Sedimentation,  'Path  of  pollutants, 
•Sediment- water  interfaces,  'Mercury,  Bottom 
sediments,  Mathematical  models,  Turbulent  flow, 
Theoretical  analysis,  Sediment  transport,  Particu- 
late matter,  Mixing,  Advection,  Sedimentation 
rate,  Temporal  distribution. 

A  number  of  pollutants  are  attracted  to  the  particu- 
late matter  in  river,  estuary  and  coastal  environ- 
ments. Following  cessation  of  a  contaminant  dis- 
charge, a  question  sometimes  arises  as  to  what 
degree  and  over  what  time  period  contaminated 
sediments  may  be  a  pollutant  source  to  the  indige- 
nous water  column.  In  addition  to  chemical  and 
biological  reactions  and  exchanges,  this  assessment 
depends  on  at  least  three  physical  processes, 
namely  sedimentation  rate  in  burying  polluted  sedi- 
ments, bioturbation  in  reconstituting  polluted  sedi- 
ments back  to  the  sediment-water  interface,  and 
bottom  sediment-water  column  exchanges.  The 
theoretical  formulation  and  solutions  are  given  for 
these  physical  processes,  and  the  theoretical  results 
are  applied  to  mercury  observations  from  sediment 
cores  in  Bellingham  Bay,  Washington.  Series  of 
cores  were  taken  at  three  stations  in  Bellingham 
Bay  on  several  dates  following  cessation  of  mercu- 
ry discharges  from  a  nearby  chloralkali  plant.  Sedi- 
ment analysis  showed  that  there  was  a  substantial 
loss  of  total  mercury  from  the  sediment  column  as 
a  function  of  time.  The  loss  could  not  be  explained 
by  bottom  pore  water  exchanges  with  the  overly- 
ing bay  water  and  was  thought  to  be  associated 
with  sediment  particles  lifted  from  the  bottom  and 
transported  out  of  the  study  area.  The  mathemati- 
cal solutions  were  applied  to  the  observation  area 
using  Pb-210  data  for  parameter  optimization.  Re- 
sults showed  good  agreement  between  the  ampli- 
tude and  shape  of  the  theoretical  curves  and  the 
observations.  The  temporal  changes  in  the  theoret- 
ical curves  from  one  core  to  the  next  at  each 
station  followed  the  observed  changes  in  mercury 
concentration.  (Geiger-PTT) 
W89-09471 


ESTUARINE  BEHAVIOUR  OF  SELENIUM  IN 
SAN  FRANCISCO  BAY, 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Oceanography. 

G.  A.  Cutter. 

Estuarine,   Coastal   and   shelf  Science   ECSSD3, 

Vol.  28,  No.  1,  p  13-34,  January  1989.10  fig,  7  tab, 

27  ref. 
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Descriptors:  'San  Joaquin  River,  'Sacramento 
River,  "California,  'Selenium,  'Estuaries,  'Path  of 
pollutants,  'Suspended  solids,  'Water  pollution 
sources,  Dissolved  solids.  Industrial  wastes,  Nutri- 
ents, Chlorophyll  a,  Wastewater  treatment  facili- 
ties. Oil  refineries. 

In  April  and  September  1986  concentrations  of 
dissolved  selenate,  selenite  and  Se(-II  +  0),  sus- 
pended particulate  selenium,  nutrients,  chlorophyll 
a  and  total  suspended  matter,  were  determined  in 
the  San  Francisco  Bay  estuarine  system.  In  addi- 
tion, dissolved  selenium  speciation  was  determined 
in  the  Sacramento  and  San  Joaquin  Rivers  between 
1984  and  1987.  The  April  1986  estuarine  sampling 
occurred  during  high  river  discharge,  and  within 
the  Northern  Reach  of  San  Francisco  Bay  mid- 
estuarine  input  of  selenite  and  Se(-II  +  0)  is  appar- 
ent, while  selenate  appears  to  be  removed.  During 
September  1986  river  discharge  rates  were  ap- 
proximately four  orders  of  magnitude  lower  than 
in  April,  and  the  mid-estuarine  production  of  all 
selenium  species  is  apparent.  In  contrast,  dissolved 
selenium  in  the  South  San  Francisco  Bay  generally 
shows  conservative  mixing  behavior  during  April 
and  September  1986.  The  source  of  dissolved  sele- 
nium in  the  South  Bay  appears  to  be  effluents  from 
sewage  treatment  plants.  In  the  Northern  Reach 
effluents  from  oil  refineries  located  in  the  mid- 
estuary  may  be  major  sources  of  selenium  input 
during  low  river  discharge  periods.  However, 
during  periods  of  high  river  discharge  the  sources 
and  sinks  of  dissolved  selenium  species  within  the 
Northern  Reach  remain  unidentified.  (Author's  ab- 
stract) 
W89-09472 


EXPERIMENTAL  AND  THEORETICAL  ANAL- 
YSIS OF  SOLUTE  TRANSPORT  FROM  A  DIF- 
FUSE SOURCE  OF  POLLUTION, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
H.  C.  Van  Ommen,  M.  T.  Van  Genuchten,  W.  H. 
Van  der  Molen,  R.  Dijksma,  and  J.  Hulshof. 
Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  3-4, 
p  225-251,  February  28,  1989.  11  fig,  5  tab,  54  ref. 

Descriptors:  'Solute  transport,  'Nonpoint  pollu- 
tion sources,  'Groundwater  pollution,  'Water  pol- 
lution sources,  Isotopic  tracers,  Convection,  Math- 
ematical models,  Unsaturated  zone,  Stochastic 
process,  Netherlands. 

Transport  processes  governing  soil  and  ground- 
water contamination  by  a  diffuse  (nonpoint)  source 
were  studied  by  means  of  a  field  tracer  experiment 
in  the  Hupselse  Beek  catchment  area  in  The  Neth- 
erlands. A  bromide  tracer  was  applied  to  the  intake 
area  (11  m  by  260  m)  of  a  drain,  and  subsequently 
monitored  in  the  unsaturated  zone,  as  well  as  in  the 
drain  effluent.  Data  from  the  unsaturated  zone 
were  analyzed  using  both  the  classical  convection- 
dispersion  solute  transport  equation  (CDE)  and  a 
regional  stochastic  model  (RSM)  which  assumes 
lognormal  distributions  of  the  pore  water  velocity 
and  the  dispersion  coefficient  across  the  field.  Both 
models  described  the  data  equally  well,  with  the 
CDE  model  giving  a  somewhat  better  mass  bal- 
ance of  the  recovered  bromide.  Calculated  solute 
fluxes  leaving  the  unsaturated  zone  were  used  as 
input  into  a  mixing  cell  type  model  for  transport  in 
the  saturated  zone.  Drain  effluent  concentrations 
predicted  with  the  coupled  unsaturated-saturated 
transport  model  were  compared  with  the  observed 
breakthrough  curve;  results  indicate  the  presence 
of  preferential  flow  in  the  unsaturated  zone.  (Au- 
thor's abstract) 
W89-09479 


EXPERIMENTAL  ASSESSMENT  OF  PREFER- 
ENTIAL FLOW  PATHS  IN  A  FIELD  SOIL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
H.  C.  Van  Ommen,  R.  Dijksma,  J.  M.  H. 
Hendrickx,  L.  W.  Dekker,  and  J.  Hulshof. 
Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  3-4, 
p  253-262,  February  28,  1989.  5  fig,  1  tab,  5  ref. 

Descriptors:  'Groundwater  movement,  'Soil 
water,  'Solute  transport,  'Path  of  pollutants, 
•Aeration  zone,  'Saturation  zone,  Isotopic  tracers, 


Convection,    Interstitial    water,    Flow    velocity, 
Rainfall  intensity,  Hydrologic  models. 

Preferential  flow  paths  in  the  subsoil  can  cause  an 
accelerated  movement  of  solutes  in  unsaturated- 
saturated  transport  systems.  To  visualize  these 
zones  of  preferred  flow,  an  iodide-coloring  tech- 
nique was  applied  to  ten  plots  in  a  field.  Results 
indicate  the  existence  of  a  nonuniform  solute  front 
in  the  subsoil.  However,  this  nonuniformity  could 
be  adequately  accounted  for  by  using  the  convec- 
tion-dispersion equation  for  describing  the  relative 
amount  of  colored  area  in  the  system.  Pore  water 
velocities  agreed  well  with  measured  volumetric 
water  contents,  while  dispersivities  were  roughly 
of  the  same  order  of  magnitude  as  those  reported 
in  the  literature  for  field-scale  experiments.  Results 
did  not  agree  with  the  accelerated  movement 
found  in  a  previous  unsaturated-saturated  flow  ex- 
periment on  the  same  field.  The  study  indicates 
that  the  antecedent  moisture  regime  and  rainfall 
intensity  have  an  important  effect  on  the  formation 
of  preferential  flow  paths  in  a  subsoil,  thus  show- 
ing the  dynamic  nature  of  this  physical  phenome- 
non. (Author's  abstract) 
W89-09480 


PREDICTION  OF  SOLUTE  BREAKTHROUGH 
FROM  SCALED  SOIL  PHYSICAL  PROPER- 
TIES, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

H.  C.  Van  Ommen,  J.  W.  Hopmans,  and  S.  E.  Van 

Der  Zee 

Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  3-4, 

p  263-273,  February  28,  1989.  5  fig,  1  tab,  23  ref. 

Descriptors:  'Solute  transport,  'Groundwater 
movement,  'Soil  water,  'Path  of  pollutants,  Un- 
saturated zone,  Mathematical  models,  Permeability 
coefficient,  Simulation  analysis,  Monte  Carlo 
method. 

Solute  transport  in  unsaturated  soil  may  be  de- 
scribed with  a  transfer  function  model  in  which  the 
travel  time  distribution  for  a  nonreactive  solute 
depends  on  the  distribution  of  the  flow  velocity 
(V).  When  the  spatial  variable  V  is  described  with 
the  scaling  theory  of  similar  media,  the  travel  time 
distribution  follows  from  the  scaling  factor  distri- 
bution. Using  an  experimentally  assessed  distribu- 
tion for  the  scaling  factor,  the  travel  time  distribu- 
tions were  calculated  with  Monte  Carlo  simula- 
tion. By  comparison  of  travel  time  distributions 
found  by  assuming  that  the  hydraulic  conductivity, 
the  volumetric  moisture  fraction,  or  both  are  sto- 
chastic variables,  it  was  found  that  the  stochastic 
nature  of  the  hydraulic  conductivity  was  the  domi- 
nant factor  in  the  transport  process.  Assuming  the 
volumetric  moisture  fraction  to  be  constant,  an 
analytical  approximation  was  derived  for  the  travel 
time  distribution  in  a  soil  system  that  is  homogene- 
ous with  depth.  The  approach  was  used  to  predict 
the  breakthrough  of  an  inert  tracer  from  an  unsatu- 
rated-saturated system.  Comparison  of  these  pre- 
dictions with  the  observed  breakthrough  suggests  a 
relatively  fast  breakthrough  that  could  not  be  ac- 
counted for  by  our  simplified  model.  (Author's 
abstract) 
W89-09481 


EFFECTS  AND  FATE  OF  PHENOL  IN  SIMU- 
LATED LANDFILL  SITES, 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 

and  Plant  Physiology. 

B.  J.  Tibbies,  and  A.  A.  W.  Baecker. 

Microbial  Ecology  MCBEBU,  Vol.  17,  No.  2,  p 

201-206,  1989.  1  fig,  1  tab,  24  ref. 

Descriptors:  'Biodegradation,  'Phenols,  'Fate  of 
pollutants,  'Soil  bacteria,  'Landfills,  Microbial 
degradation,  Industrial  wastes,  Biodegradation, 
Leachates,  Ecological  effects,  Lysimeters. 

Phenol  was  administered  to  landfill  waste  in  con- 
centrations from  150  to  1,000  ppm  via  the  feed- 
liquor  of  lysimeter  systems  over  an  1 8-week  incu- 
bation period.  Biotic  contributions  to  phenol  re- 
moval in  the  landfill  waste  were  of  greater  signifi- 
cance than  abiotic  removal.  The  addition  of  phenol 
did  not  cause  the  isolation  of  thermophilic  phenol 


degraders.  Plates  inoculated  from  the  test  lysimeter 
receiving  phenol  were  eventually  predominated  by 
mesophilic  phenol-degrading  Micrococcus,  Nocar- 
dia,  and  Arthrobacter  spp.;  plates  inoculated  from 
the  control  lysimeter,  receiving  water,  were  pre- 
dominated by  species  incapable  of  utilizing  phenol. 
Leachate  analyses  showed  that  biotic  contributions 
were  significant  in  the  depletion  of  phenol  in  land- 
fill waste.  Whereas  phenol  was  detected  in  the 
leachate  from  the  control  lysimeter  A  when  the 
administered  feed-liquor  contained  150  ppm 
phenol,  it  was  not  detected  in  the  leachate  from 
lysimeter  B  until  feed-liquor  with  650  ppm  phenol 
was  applied.  When  the  latter  feed-liquor  was  ad- 
ministered, the  results  indicated  phenol  depletion 
of  77%  by  lysimeter  A  and  of  98.5%  by  lysimeter 
B.  HPLC  analyses  of  extracts  at  18  weeks  showed 
that  the  sterile  waste  in  lysimeter  A  contained  7-13 
ppm  phenol,  whereas  lysimeter  B  contained  no 
detectable  phenol.  (Geiger-PTT) 
W89-09504 


LONG  TERM  STUDY  OF  THE  PHOSPHORUS 
CYCLE  IN  LOUGH  NEAGH,  NORTHERN  IRE- 
LAND, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
C.  E.  Gibson,  R.  V.  Smith,  and  D.  A.  Stewart. 
International  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  3,  p  249-257,  1988.  6  fig,  3 
tab,  17  ref. 

Descriptors:  'Lakes,  'Lough  Neagh,  'Northern 
Ireland,  'Phosphorus,  'Eutrophic  lakes,  'Phyto- 
plankton,  'Diatoms,  'Sedimentation,  'Path  of  pol- 
lutants, 'Pollution  load,  Lake  sediments,  Agricul- 
tural watersheds,  Seasonal  variation,  Particulate 
matter,  Simulation,  Nutrients,  Chemical  analysis. 

Eleven  years  of  weekly  observations  on  the  phos- 
phorus cycle  in  Lough  Neagh  were  analyzed. 
Lough  Neagh  is  a  large,  shallow  eutrophic  lake 
whose  catchment  drains  predominantly  agricultur- 
al land  that  is  mainly  permanent  grassland.  The 
data  collected  comprised  inputs,  outputs  and  lake 
concentrations  of  the  soluble  and  particulate  phos- 
phorus fractions.  It  is  shown  that  the  particulate 
phosphorus  input  quickly  sediments  to  the  bottom 
and  the  particulate  phosphorus  in  the  lake  is  large- 
ly made  up  of  phytoplankton.  The  average  phos- 
phorus retention  in  the  lake  was  34%,  similar  to 
the  particulate  phosphorus  input.  Sedimenting  dia- 
toms form  an  important  route  for  the  entry  of 
phosphorus  to  the  sediment,  but  there  is  no  rela- 
tionship between  the  quantity  of  phosphorus  sedi- 
menting out  and  the  mid  summer  release  that  year. 
Climate  has  a  big  influence  on  the  phosphorus 
input  and  sediment  release,  both  of  which  varied 
two-fold.  The  magnitude  of  phosphorus  release  is 
largely  determined  by  climatically  determined 
oxygen  depletion  of  the  bottom  water.  There  is 
resedimentation  of  phosphorus  in  the  autumn 
which  reduces  the  effects  of  phosphorus  release.  A 
simulation  model  suggested  that  suppression  of 
sediment  P  release  would  reduce  lake  winter  phos- 
phorus concentrations  by  an  average  of  29%.  (Au- 
thor's abstract) 
W89-09524 


SPRING  PHOSPHORUS  CONVERSION  IN 
WATER  AND  SESTON  OF  PLUSS-SEE  LAKE, 

Polish   Academy  of  Sciences,   Krakow.   Inst,   of 

Geography  and  Spatial  Organization. 

J.  Golachowska. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

35,  No.  1,  p  1-16,  1988.  15  fig,  22  ref. 

Descriptors:  'Phosphorus,  'Seston,  'Eutrophic 
lakes,  'Limnology,  'Cycling  nutrients,  'Eutroph- 
ication,  'Biotransformation,  'Chemical  analysis, 
•Path  of  pollutants,  Metabolism,  West  Germany, 
Seasonal  variation,  Particulate  matter,  Proteins, 
Phosphorus  compounds. 

The  conversion  of  phosphorus  in  water  and  seston 
of  eutrophic  Pluss-see  Lake  (West  Germany)  was 
measured  during  the  spring  at  1-week  intervals. 
Water  samples  were  collected  from  a  vertical  pro- 
file of  0-10  m  and  were  analyzed  for  total  P  (TP), 
dissolved    inorganic    P    (DIP),    total    organic    P 
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(TOP),  dissolved  organic  P  (DOP),  total  particu- 
late P  (TPP)  and  organic  phospholipid  P  (LP), 
nucleic  acids  P  (NAP)  and  phosphoprotein  P  (PP). 
In  the  surface  water  layer  (0-3  m),  the  conversion 
of  DIP  into  the  organic  forms  was  substantial.  The 
percentage  of  DOP  in  TOP  was  very  high, 
amounting  in  March,  April,  May  and  June  to  42, 
51,  39,  and  68%,  respectively  (mean  values  for  0-3 
m  depth).  Transformations  of  total  phosphorus  in 
seston  (STP)  and  changes  in  the  organic  forms  of 
phosphorus  in  seston  correspond  to  the  fluctua- 
tions of  the  organic  forms  of  phosphorus  in  water. 
Acid-soluble  phosphorus  (ASP)  predominated  in 
the  seston.  Phospholipid  phosphorus,  nucleic  acids 
phosphorus  and  phosphoprotein  phosphorus  were 
present  in  seston  at  much  lower  concentrations. 
During  plankton  blooms,  the  concentrations  of 
DOP  were  closely  correlated  with  total  phospho- 
rus in  seston  (r  =  0.99),  and  those  of  DOP  were 
correlated  with  TOP  in  water  (r  =  0.93).  (Au- 
thor's abstract) 
W89-09526 


WATER  POLLUTION  CAUSED  BY  FISH 
REARING, 

Polish  Academy  of  Sciences,  Chybie.  Fish  Culture 

Experimental  Station. 

F.  Pistelok. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

35,  No.   1,  p  127-137,  1988.  2  fig,  3  tab,  19  ref. 

Descriptors:  *Water  pollution  sources,  *Fish  farm- 
ing, *Carp,  'Recirculated  water,  'Biological 
oxygen  demand,  'Activated  sludge  process,  Pro- 
teins, Fish  food,  Metabolism,  Pollution  load,  Nitro- 
gen compounds,  Aquaculture,  Ammonium  com- 
pounds. 

Pollution  loads  introduced  into  water  as  a  result  of 
fish  feeding  were  determined  during  studies  of  2- 
year  carp  rearing  in  a  recirculating  system,  with 
water  treatment  carried  out  by  the  activated  sludge 
method.  Feeds  containing  24.4%,  34.3%  or  38.5- 
41.2%  of  protein,  prepared  from  the  same  compo- 
nents, were  used.  The  daily  food  ration  accounted 
for  2%  of  fish  biomass.  The  BOD5  load,  intro- 
duced into  water  as  a  result  of  fish  feeding  was 
dependent  upon  feed  composition  and  utilization 
by  fish.  For  the  basal  feed  (protein  content  38.5- 
41.2%),  the  amounts  of  BOD5  introduced  into 
water  fluctuated  between  3.18-8.14  g  02/kg/fish/ 
day;  they  were  dependent  on  the  food  coefficient. 
The  amount  of  pollution  accessible  to  microorga- 
nisms depended  upon  water  recirculation  and 
could  be  expressed  by  a  multiple  regression  equa- 
tion. Water  recirculation  was  one  of  the  essential 
factors  affecting  decomposition  of  pollution  by 
microorganisms  participating  in  treatment.  The 
amounts  of  nitrogen  compounds  introduced  into 
water  were  also  dependent  on  the  composition  and 
utilization  of  feed  by  fish.  The  amounts  of  ammoni- 
um compounds  introduced  into  water  were  be- 
tween 0.27-0.61  g/kg/fish/day.  (VerNooy-PTT) 
W89-09531 


Extracts  of  fly  ash  from  coal  combustion  using 
different  eluents  in  laboratory  experiments  led  to  a 
significant  increase  in  eluted  quantities  of  As,  B, 
Mg,  and  Ca  at  comparatively  low  pH  (8.6-10.3).  Pb 
and  Cd  may  be  eluted  in  the  same  pH-range  in  the 
presence  of  complexing  glycinate  molecules.  Ion 
strengths  up  to  0.04  mol/L  did  not  result  in  differ- 
ent mobilization  behavior  in  the  trace  elements 
investigated:  Pb,  Cd,  Cr,  As,  B,  and  Ba.  (Author's 
abstract) 
W89-09542 


STATISTICAL  AND  TIME  SERIES  ANALYTI- 
CAL INVESTIGATIONS  ON  THE  EFFECT  OF 
PHOSPHORUS  REDUCTION  IN  DETER- 
GENTS ON  MUNICIPAL  SLUDGE  AND  SUR- 
FACE WATERS  (STATISCHE  UND  ZEITREI- 
HENANALTYISCHE  UNTERSUCHUNGEN 
ZUR  AUSWERKUNG  DER  PHOSPHATH- 
OECHSTMENGENVERORDNUNG  FUER 

WASCHMITTEL  AUF  ABWASSER  UND 
GEWASSER), 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserwirtschaft. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-09546 


INVESTIGATION  OF  THREAT  TO  GROUND- 
WATER THROUGH  DEPOSITED  FLY  ASH 
FROM  COAL-FIRED  POWER  PLANTS:  I.  THE 
EFFECT  OF  VARIOUS  ELUENTS  ON  THE  EX- 
TRACTION OF  SOME  MATN-AND  TRACE- 
ELEMENTS  OF  FLY  ASH  ELUENTS  COM- 
PARED TO  DISTILLED  WATER  (ZUR  UNTER- 
SUCHUNG  DER  GRUNDWASSERGEFAHR- 
DUNG  DURCH  ABGELAGERTEN  FLUG- 
STAUB  AUS  STEINKOHLEKRAFTWERKEN:  I. 
DER  EINFLUSS  VERSHIEDENER  ELUENTEN 
AUF  DIE  AUSLAUGUNGEN  EINIGER 
HAUPT-UND  SPUREN-ELEMENTE  BEI 
FLUGSTAUBELUTIONEN  IM  VERGLEICH 
ZUE  DEST.  H20), 

Bremen  Univ.  (Germany,  F.R.).  Fachbereich 
Chemie/Biologie. 

D.  Spuziak-Slazenberg,  and  W.  Thiemann. 
Zeitschrift  fuer  Wasser-und  Abwasser  Forschung 
ZWABAQ,  Vol.   22,  No.    1,   p   13-20,   February 
1989.  4  fig,  10  tab,  37  ref.  English  summary. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Heavy  metals,  'Fly  ash,  'Chroma- 
tography, Path  of  pollutants,  Arsenic,  Boron,  Mag- 
nesium, Calcium,  Lead,  Cadmium,  Chromium, 
Barium,  Ions. 


EVALUATION  OF  TRACE  ELEMENT  RE- 
LEASE ASSOCIATED  WITH  ACID  MINE 
DRAINAGE, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

P.  J.  Sullivan,  and  J.  L.  Yelton. 

Environmental     Geology     and     Water    Sciences 

EVHPAZ,  Vol.  12,  No.  3,  p  181-186,  December 

1988.    5    tab,    9   ref.    DOE   contract    DE-AC20- 

85LC11062. 

Descriptors:  'Toxicity,  'Water  pollution  sources, 
'Trace  elements,  'Acid  mine  drainage,  'Leaching, 
Selective  dissolution,  Oil  shale,  Mine  wastes,  Rock 
properties,  Toxicity  characteristic  leaching  proce- 
dure, Performance  evaluation,  Simulation. 

The  determination  of  trace  element  release  from 
geologic  materials,  such  as  oil  shale  and  coal  over- 
burden, is  important  for  proper  solid  waste  man- 
agement planning.  The  study  aimed  to  determine  a 
correlation  between  trace  element  residency  and 
concentration  to  trace  element  release  using  the 
following  methods:  (1)  sequential  selective  dissolu- 
tion for  determining  trace  element  residencies,  (2) 
toxicity  characteristic  leaching  procedure  (TCLP), 
and  (3)  humidity  cell  weathering  study  simulating 
maximum  trace  element  release.  Two  eastern  oil 
shales  were  used,  a  New  Albany  shale  that  con- 
tains 4.6%  pyrite,  and  a  Chattanooga  shale  that 
contains  1.5%  pyrite.  Each  shale  was  analyzed  for 
element  concentrations  by  soluble,  adsorbed,  or- 
ganic, carbonate,  and  sulfide  phases.  All  leachates 
were  analyzed  to  determine  total  trace  element 
concentrations.  The  results  of  the  selective  dissolu- 
tion studies  show  that  each  trace  element  has  a 
unique  distribution  between  the  various  phases. 
Thus,  it  is  possible  to  predict  trace  element  release 
based  on  trace  element  residency.  The  TCLP  re- 
sults showed  that  this  method  is  suitable  for  assess- 
ing soluble  trace  element  release  but  does  not 
realistically  assess  potential  hazards.  The  humidity 
cell  studies  demonstrated  a  more  reasonable 
method  for  predicting  trace  element  release  and 
potential  water  quality  hazards.  The  humidity  cell 
methods,  however,  require  months  to  obtain  the 
required  data  with  a  large  number  of  analytical 
measurements.  When  the  selective  dissolution  data 
are  compared  to  the  trace  element  concentrations 
in  the  TCLP  and  humidity  cell  leachates,  it  is 
shown  that  leachate  concentrations  are  predicted 
by  the  selective  dissolution  data.  Therefore,  selec- 
tive dissolution  may  represent  a  rapid  method  to 
assess  trace  element  release  associated  with  acid 
mine  drainage.  (Author's  abstract) 
W89-09550 


For  primary  bibliographic  entry  see  Field  5A. 
W89-09552 

HYDROGEOLOGY  OF  THE  MALMANI  DO- 
LOMITE IN  THE  KLIP  RIVER  AND  NATALS- 
PRUIT  BASINS,  SOUTH  AFRICA, 

Department   of  Water    Affairs,    Pretoria   (South 

Africa). 

U.  Kafri,  and  M.  B.  J.  Foster. 

Environmental    Geology    and    Water     Sciences 

EVHPAZ,  Vol.  13,  No.  2,  p  153-166,  March/ April 

1989.  10  fig,  2  tab,  13  ref. 

Descriptors:  'Geohydrology,  'South  Africa,  'Aq- 
uifer characteristics,  Water  supply,  'Groundwater 
pollution,  'Water  pollution  sources,  Klip  River, 
Malmani  Dolomite,  Natalspruit  Basin,  Rock  prop- 
erties, Karst  hydrology,  Geology,  Recharge, 
Wastewater  pollution,  Metal  finishing  wastes, 
Gold  mining,  Potential  water  supply. 

A  first  evaluation  of  the  hydrogeology  of  the  Klip 
River  and  Natalspruit  basins,  South  Africa  was 
conducted  to  assess  the  aquifer's  potential  for 
public  water  supply.  The  investigation  showed  that 
transmissivities  in  the  dolomites  are  both  stratigra- 
phically  and  structurally  controlled.  Chert-rich 
units  exhibited  better  aquifer  properties  than  chert- 
poor  units.  Karstification  was  recognized  on  near 
surface  and  deep  paleokarstic  horizons.  Structural 
features  such  as  faults,  joints,  and  fractures  play  an 
important  role  in  karstification  in  the  area.  The 
volume  of  effluents  discharged  into  the  aquifer  is 
estimated  to  be  approximately  three  times  the  natu- 
ral recharge  of  the  aquifer  by  rainfall.  These  ef- 
fluents are  derived  from  sewage  purification  works 
and  gold  treatment  plants  and  have  caused  exten- 
sive deterioration  of  the  quality  of  surface  and 
groundwater,  particularly  in  the  Natalspruit  basin. 
(Author's  abstract) 
W89-09553 


HEAVY  METALS  IN  SEDIMENTS-PROB- 
LEMS CONCERNING  DETERMINATION  OF 
THE  ANTHROPOGENIC  FNFLUENCE:  STUDY 
IN  THE  KRKA  RIVER  ESTUARY,  EASTERN 
ADRIATIC  COAST,  YUGOSLAVIA, 
Zagreb  Univ.  (Yugoslavia).  Inst,  of  Geology. 


COMPARATIVE  STUDY  OF  ION  COMPOSI- 
TION OF  PRECIPITATION  IN  TWO  INDUS- 
TRIALIZED CITIES  IN  CANTABRIA  (SPAIN), 
Cantabria  Univ.,  Santander  (Spain).  Dept.  of  Fun- 
damental Physics. 

A.  Bonet,  E.  Villar,  N.  Diaz-Caneja,  I.  Gutierrez, 
and  A.  Martinez. 

Environment  International,  Vol.  14,  No.  3,  p  229- 
236,  1988.  2  fig,  5  tab,  32  ref. 

Descriptors:  'Acid  rain,  'Chemistry  of  precipita- 
tion, 'Water  pollution  sources,  'Spain,  Air  pollu- 
tion, Aerosols,  Europe,  Sulfates,  Nitrates,  Chlor- 
ides, Ammonium,  Calcium,  Magnesium,  Marine 
climates. 

To  carry  out  a  comparative  study  on  the  concen- 
trations of  sulfate,  nitrate,  chloride,  ammonium, 
calcium  ion,  and  magnesium  in  Santander  and  Tor- 
relavega,  two  cities  in  Cantabria,  precipitation  was 
collected  in  both  areas  for  1  yr.  The  behavior  of 
chloride,  with  higher  values  in  rainfall  collected  in 
Santander,  particularly  in  autumn  and  winter, 
shows  the  influence  of  marine  aerosols.  This  influ- 
ence is  accentuated  during  storms  and  at  distances 
of  up  to  1  km  from  the  sea.  An  influence  of  both 
local  pollution  and  of  mid-and  long-range  transport 
of  air  masses  from  areas  of  greater  industrial  densi- 
ty was  observed.  Deposition  of  sulfate,  nitrate,  and 
chloride  was  comparable  to  amounts  obtained  for 
different  places  in  Europe.  (Author's  abstract) 
W89-09554 


ACTINIDE  NUCLIDES  IN  ENVIRONMENTAL 
AIR  AND  PRECIPITATION  SAMPLES  AFTER 
THE  CHERNOBYL  ACCIDENT, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Strahlenschutz. 
G.  Rosner,  H  .  Hotzl,  and  R.  Winkler. 
Environment  International,  Vol.  14,  No.  4,  p  331- 
333,  1988.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Radioactive  wastes,  'Path  of  pollut- 
ants, 'Radioisotopes,  'West  Germany,  'Water  pol- 
lution sources,  'Chernobyl,  Air  pollution,  Chemis- 
try of  precipitation,  Uranium  radioisotopes,  Ameri- 
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cium  radioisotopes,  Neptunium  radioisotopes, 
Curium  radioisotopes,  Plutonium  radioisotopes, 
Actinide  radioisotopes,  Public  health. 

Isotopes  of  uranium,  neptunium,  plutonium,  ameri- 
cium,  and  curium  were  analyzed  in  air  and  deposi- 
tion samples  taken  at  a  site  10  km  north  of  Munich 
after  the  Chernobyl  accident.  Uranium-234,  237U, 
238U,  239Np,  238Pu,  239  +  240Pu,  and  242Cm 
were  identified  and  upper  limits  of  detection  were 
established  for  241  Am  and  244Cm.  The  high 
238Pu:239  +  240Pu  ratio.  0.42  +  or-0.03  of  the  plu- 
tonium isolated  in  the  Munich  laboratory  indicated 
that  it  was  of  reactor  origin.  The  238U.-234U  ratio 
of  the  uranium  isolated  from  the  fallout  indicated 
that  it  was  of  natural  composition.  Also,  the  much 
smaller  variations  with  time  exhibited  by  the  urani- 
um compared  to  the  other  radionuclides  suggested 
that  the  main  source  was  the  comparatively  con- 
stant natural  deposition.  The  ratios  of  the  alpha 
emitters  observed  in  Munich  agree  with  ratios  cal- 
culated from  the  information  given  in  the  Soviet 
Union's  report  to  the  International  Atomic  Energy 
Agency.  It  appears  that  actinide  nuclides  were 
depleted  strongly  with  respect  to  other  radionu- 
clides during  their  passage  from  Chernobyl.  The 
radiation  exposure  of  the  population  due  to  actin- 
ides  from  Chernobyl  is  negligibly  small  compared 
to  doses  from  the  more  abundant  radionuclides 
such  as  137Cs  and  1311.  (Rochester- PTT) 
W89-09557 


INCIDENCE    OF    ANTIBIOTIC    RESISTANT 
BACTERIA  IN  UNDERGROUND  WATER, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-09560 


HEAVY  METAL  CONCENTRATIONS  ALONG 
THE  LOUISIANA  COASTAL  ZONE, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

J.  H.  Pardue,  R.  D.  DeLaune,  C.  J.  Smith,  and  W. 

H.  Patrick. 

Environment  International,  Vol.  14,  No.  5,  p  403- 

406,  1988.  2  fig,  2  tab,  13  ref. 

Descriptors:  *Heavy  metals,  *Coastal  waters, 
•Louisiana,  Sediments,  Estuarine  environment, 
Sedimentation  rates,  Cesium  radioisotopes,  Dating, 
Lake  Palourde,  Manchac  Pass,  Wax  Lake  Outlet, 
Lead,  Cadmium,  Chromium,  Nickel,  Zinc,  Atcha- 
falaya  Bay,  Four  League  Bay,  Long-term  studies, 
History. 

Cores  were  taken  from  seven  locations  in  southern 
Louisiana  and  analyzed  for  concentrations  of 
heavy  metals.  Sedimentation  rates  for  the  locations 
were  determined  using  the  137Cs  dating  technique. 
Correlations  of  metals  with  depth  were  calculated 
using  absolute,  aluminum-normalized,  and  iron- 
normalized  concentrations.  Correlations  indicated 
recent  increases  at  several  sites  (Lake  Palourde, 
Manchac  Pass,  and  Wax  Lake  Outlet)  for  several 
metals  (Pb,  Cd,  Cr,  Ni,  and  Zn)  when  profiles 
were  normalized  to  aluminum.  Metal  profiles  from 
rapidly-accreting  areas  (Atchafalaya  and  Four 
League  Bay)  did  not  show  historical  increases 
comparable  to  areas  accreting  less  rapidly  (e.g., 
Wax  Lake  Outlet,  Manchac  Pass,  and  Lake  Pa- 
lourde). (Author's  abstract) 
W89-09561 


IMPORTANCE  OF  A  BENTHIC  ECOSYSTEM 
TO  THE  REMOVAL  OF  RADIOACTTVE 
TRACE  ELEMENTS  FROM  COASTAL 
WATERS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
Y.-H.  Li,  P.  H.  Santshci,  P.  O'Hara,  P.  Doering, 
and  M.  Amdurer. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  10,  No.  1,  p  57-70,  January  1989.  7  fig,  3  tab, 
22  ref.  NSF  grant  OCE  81-11953,  NOAA  Grant 
NARAD  00016,  and  EPA  grant  806072020. 

Descriptors:  *Path  of  pollutants,  'Benthic  fauna, 
•Fate  of  pollutants,  •Radioisotopes,  *Trace  ele- 
ments, Heavy  metals,  Bioturbation,  Resuspension, 
Suspended  sediments,  Benthos,  Model  ecosystems, 


Radioactive  tracers,  Seasonal  distribution,  Coastal 
waters. 

From  radiotracer  experiments  in  model  ecosystems 
(MERL  tanks),  it  was  established  that  the  first 
order  removal  rate  constants  (lambda  sub  w)  of 
various  radiotracers  in  shallow  coastal  water  col- 
umns are  closely  related  to  their  distribution  ratios 
between  suspended  particles  and  seawater  (Kd), 
the  particle  flux  through  the  system,  and  the 
season.  The  seasonal  change  in  the  removal  rate 
constants  for  the  different  radionuclides  (59Fe, 
113Sn,  203Hg,  51Cr,  54Mn,  60Co,  65Zn,  109Cd, 
75Se,  and  134Cs)  was  controlled  mainly  by  benthic 
faunal  activities,  which  were  responsible  for  the 
extent  and  changes  of  bioturbation  and  resuspen- 
sion rates  of  bottom  sediments.  (Author's  abstract) 
W89-09568 


MERCURY  POLLUTION  IN  GHANA  (WEST 
AFRICA)  COASTAL  COMMERCIAL  FISH, 

Cape  Coast  Univ.  (Ghana).  Dept.  of  Chemistry. 
W.  J.  Ntow,  and  M.  A.  Khwaja. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  1,  p  109-116,  January  1989.  3  tab,  28 
ref. 

Descriptors:  *Pollutant  identification,  *Ghana, 
•Fish,  'Mercury,  *Path  of  pollutants,  *Tissue  anal- 
ysis, Commercial  fishing,  Tema,  Accra,  Cape 
Coast,  Elimina,  Takoradi,  Atomic  absorption  spec- 
trophometry,  Public  health. 

The  total  mercury  concentrations  are  reported  for 
100  individuals  representing  10  species  of  commer- 
cial fish  from  coastal  Ghana.  The  species  sampled 
were  cassava  fish  (Pseudolithus  senegalensis),  sea 
bream  (Pagrus  ehrebergii),  trigger  fish  (Balises  ca- 
priscus),  yellow-fin  tuna  (Neothannus  albacores), 
mackeral  scad  (Decapterus  punctalus),  flat  sardine 
(Sardinella  eba),  ray  fish  (Trygon  margarita), 
ribbon  fish  (Trichiurus  lepturus),  cuttle  fish  (Sephia 
officianalis),  and  flying  gurnard  (Dactylopterus  vo- 
litare).  Fish  were  obtained  directly  from  commer- 
cial fishermen.  Ten  grams  of  fish  muscle  was  ho- 
mogenized and  analyzed.  Sampling  sites  were 
Tema,  Accra,  Cape  Coast,  Elimina,  and  Takoradi. 
The  concentrations  of  mercury  were  determined 
using  atomic  absorption  spectrophotometry  and 
ranged  from  0.13-0.34  microgram/g  (wet  weight), 
with  an  average  of  0.24  microgram/gram.  All  de- 
terminations were  below  the  World  Health  Orga- 
nization limit  of  0.5  microgram/g.  (Rochester- 
PTT) 
W89-09571 


PESTICIDE  LOSSES  IN  RUNOFF  FROM  A 
HORTICULTURAL  CATCHMENT  IN  SOUTH 
AUSTRALIA  AND  THEIR  RELEVANCE  TO 
STREAM  AND  RESERVOIR  WATER  QUAL- 
ITY, 

South  Australia  Dept.   of  Agriculture,  Adelaide. 
K.  Thoma,  and  B.  C.  Nicholson. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  1,  p  117-129,  January  1989.  5  fig,  2 
tab,  20  ref. 

Descriptors:  'Agricultural  chemicals,  'Australia, 
•Agricultural  runoff,  'Water  pollution  sources, 
Path  of  pollutants,  Horticulture,  DDT,  Lindane, 
Endosulfan,  Seasonal  distribution,  Chloropyrifos, 
Insecticides,  Chlorthal-dimethyl,  Reservoirs, 
Public  health,  Herbicides,  Nonpoint  pollution 
sources,  Organophosphorus  pesticides. 

Pesticide  residues  were  detected  in  83%  of  water 
samples  and  in  100%  of  sediment  samples  from 
streams  draining  a  horticultural  catchment  in  the 
Mt.  Lofty  Ranges  of  South  Australia.  Highest  con- 
centrations were  detected  during  the  first  half  of 
the  summer  growing  season,  extending  from  Octo- 
ber to  December,  and  particularly  during  runoff 
events  occurring  during  this  period.  The  organ- 
ochlorine  insecticides  DDT,  lindane,  and  endosul- 
fan, and  the  organophosphorus  insecticide  chloro- 
pyrifos were  detected  in  sufficiently  high  concen- 
trations to  adversely  affect  aquatic  environments. 
However,  only  low  concentrations  of  lindane  and 
the  herbicide  chlorthal-dimethyl  could  be  detected 
at  the  reservoir  outlet  and  did  not  adversely  affect 
water  quality  for  human  consumers  according  to 


maximum  residue  limit  recommendations  from  the 
National  Health  and  Medical  Research  Council. 
(Author's  abstract) 
W89-09572 


ALUMINIUM     IN     EUROPEAN     DRINKING 
WATER, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
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ENVIRONMENTAL  STUDY  OF  OBIDOS 
LAGOON  BY  MULTIELEMENT  ANALYSIS  OF 
SEDIMENTS, 

Laboratorio  Nacional  de  Engenharia  e  Tecnologia 
Industrial,  Lisbon  (Portugal). 
M.  C.  Freitas,  and  M.  M.  B.  Costa. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  2,  p  213-220,  February  1989.  2  fie,  4 
tab,  8  ref. 

Descriptors:  *Pollutant  identification,  'Path  of  pol- 
lutants, 'Water  pollution  sources,  'Portugal, 
•Heavy  metals,  'Trace  elements,  Obidos  Lagoon, 
River  sediments,  Soil  contamination,  Agricultural 
runoff,  Wastewater  pollution.  Mine  wastes,  Ar- 
senic, Cobalt,  Cesium,  Copper,  Gallium,  Lead,  Ru- 
bidium, Thorium,  Uranium,  Zinc,  X-ray  emission 
spectroscopy,  Neutron  activation  analysis. 

Two  techniques,  proton-induced  x-ray  emission 
(PIXE)  and  instrumental  neutron  activation  analy- 
sis (INAA)  were  applied  to  the  multielement  anal- 
ysis of  sediments  of  Obidos  Lagoon,  Portugal.  The 
reference  materials,  IAEA  Soil-5,  SD-N-1/2,  SL-1, 
and  NBS  1645  river  sediment,  were  analyzed  for 
validation  of  the  techniques.  The  results  are  com- 
pared to  values  for  sedimentary  rocks.  Higher 
levels  of  As,  Co,  Cs,  Cu,  Ga,  Pb,  Rb,  Th,  U,  and 
Zn  were  found  in  most  sampling  locations.  Al- 
though the  available  data  were  scarce,  some  likely 
pollution  sources  could  be  inferred:  agricultural 
practices,  municipal  sewage  effluent,  and  wastes 
from  coal  deposits  placed  along  the  Cal  River. 
(Author's  abstract) 
W89-09578 


SIMULATION  OF  ORGANIC  CHEMICAL 
MOVEMENT  IN  HAWAII  SOILS  WITH  PRZM: 
1.  PRELIMINARY  RESULTS  FOR  ETHYLENE 
DIBROMIDE, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Geolo- 
gy and  Geophysics. 

K.  M.  Loague,  R.  E.  Green,  C.  C.  K.  Liu,  and  T. 
C.  Liang. 

Pacific  Science  PASCAP,  Vol.  43,  No.  1,  p  67-95, 
January   1989.    15   fig,   6  tab,   39   ref,   2  append. 

Descriptors:  *Leaching,  *Hawaii,  'Water  pollu- 
tion sources,  'Agricultural  chemicals,  'Ground- 
water pollution,  'Fumigants,  'Ethylene  dibromide, 
•Solute  transport,  'Path  of  pollutants,  Pesticide 
Root  Zone  Model,  Simulation,  Soils. 

Leaching  of  agricultural  chemicals  to  groundwater 
is  an  environmental  issue  of  major  concern  in 
Hawaii.  Fumigants  used  by  the  pineapple  industry 
are  a  possible  source  of  this  contamination.  The 
results  are  presented  of  an  initial  evaluation  of  the 
Pesticide  Root  Zone  Model  (PRZM)  for  highly 
structured  Hawaiian  soils.  PRZM  was  used  to  pre- 
dict the  transport  of  the  soil  fumigant  ethylene 
dibromide  for  two  pineapple  fields.  The  simulated 
concentration  profiles  were  compared  with  field 
measurements.  Although  preliminary,  the  results 
suggest  that  PRZM  may  be  useful  in  the  future  for 
pesticide  screening  and  risk  assessment  in  Hawaii. 
The  work  is  part  of  a  larger  ongoing  study  con- 
cerned with  development  and  application  of  meth- 
odology for  assessing  potential  groundwater  con- 
tamination by  pesticides.  (Author's  abstract) 
W89-09582 


HYDROCARBONS    IN    MUSSELS    AROUND 
THE  CAPE  PENINSULA,  SOUTH  AFRICA, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 
Africa). 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


R.  P.  Mason. 

South  African  Journal  of  Marine  Science  SJMSE7, 

Vol.  7,  p  139-151,  1988.  9  fig,  6  tab,  19  ref. 

Descriptors:  *Water  pollution  sources,  'Hydrocar- 
bons, *Oil  pollution,  'Mussels,  *Harbors,  •Pollut- 
ant identification,  'Bioaccumulation,  Fate  of  pol- 
lutants, Gas  chromatography,  Fluorescence  spec- 
troscopy, Cape  Peninsula,  South  Africa,  Industrial 
effluents,  Wastewater,  Bioindicators. 

Two  surveys  of  petroleum  hydrocarbon  levels  in 
mussels  around  the  Cape  Peninsula  revealed  that 
harbors  are  the  major  source  of  petroleum  hydro- 
carbons. Other  significant  sources  are  industrial 
effluents  and  sewage.  Levels  in  mussel  tissue,  as 
determined  by  fluorescence  spectroscopy,  ranged 
from  10-100  microgram/g  dry  weight  at  the  rela- 
tively unpolluted  sites  to  5000  microgram/g  at  sites 
inside  Cape  Town  Harbor.  Gas  chromatographic 
analysis  of  some  of  the  samples  revealed  a  similar 
trend  and  concentration  range  and  provided  quali- 
tative information  on  the  type  of  petroleum  hydro- 
carbons present.  Based  on  the  results  of  these 
surveys  and  previous  work,  it  is  possible  to  deter- 
mine an  acceptable  concentration  in  mussel  tissue 
which  reflects  a  corresponding  acceptable  water 
concentration  of  petroleum  hydrocarbons.  (Au- 
thor's abstract) 
W89-09599 


WATER  QUALITY  SURVEY  OF  THE  BIG 
BLUE  RIVER,  NEBRASKA. 

Nebraska  State  Dept.  of  Environmental  Control, 
Lincoln.  Surveillance  and  Analysis  Program. 
T.  R.  Maret,  and  C.  C.  Christiansen. 
Transactions  of  the  Nebraska  Academy  of  Sci- 
ences TNASDJ,  Vol.  9,  No.  2,  p  35-47,  1981.  3  fig, 
6  tab,  25  ref. 

Descriptors:  'Baseline  studies,  *Water  quality, 
'Benthic  fauna,  *Macroin vertebrates,  *Water  pol- 
lution effects,  *Big  Blue  River,  'Nebraska,  Chemi- 
cal properties,  Physical  properties,Hydrogen  ion 
concentration,  Temperature,  Dissolved  oxygen, 
Suspended  Solids,  Conductivity,  Biochemical 
oxygen  demand,  Nitrates,  Ammonia,  Coliforms, 
Seasonal  variation. 

Physicochemical  and  bacteriological  conditions 
along  with  the  macroinvertebrate  community 
structure  were  studied  to  evaluate  water  quality  of 
the  Big  Blue  River  in  southeastern  Nebraska.  Sam- 
ples were  taken  between  November  1978  and  De- 
cember 1979  at  six  stations  from  the  headwaters  to 
lower  reaches  of  the  river.  Some  sample  sites  were 
below  specific  municipal  and  industrial  effluents  to 
evaluate  better  their  impact  on  water  quality.  Pa- 
rameters measured  included  pH,  temperature,  dis- 
solved oxygen,  suspended  solids,  conductivity,  bio- 
chemical oxygen  demand,  nitrate,  ammonia,  and 
fecal  coliforms.  Dissolved  oxygen  and  nitrate  were 
significantly  different  (p<0.05)  between  stations, 
with  the  headwaters  station  exhibiting  the  greatest 
difference  in  water  quality.  Fecal  coliforms  were 
substantially  higher  at  stations  below  Crete.  The 
macroinvertebrate  fauna  comprised  42  and  66  taxa 
collected  with  Ekman  grabs  and  multiplate  artifi- 
cial substrates,  respectively.  Average  diversity 
values,  using  the  Shannon-Weaver  index,  indicated 
all  stations  would  be  categorized  as  moderately 
polluted.  Taxa  collected  at  the  stations  showed  a 
great  deal  of  homogeneity.  An  exception  was  the 
headwaters  site  where  pollution-associated  taxa 
were  found  in  abundance.  Seasonal  changes  were 
an  apparent  factor  affecting  diversity  of  the  ma- 
croinvertebrates.  The  results  collected  provide 
useful  baseline  information  for  future  evaluation  of 
water  quality  trends  of  the  Big  Blue  River.  (Au- 
thor's abstract) 
W89-09607 


TRACE  METALS  IN  TWO  NORTH  MEDITER- 
RANEAN RIVERS, 

International     Lab.     of     Marine     Radioactivity, 

Monaco- Ville  (Monaco). 

N.  E.  Whitehead,  L.  Huynh-Ngoc,  and  S.  R. 

Aston. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 

No.  1-2,  p  7-18,  November  1988.   12  tab,  26  ref. 


Descriptors:  'Rivers,  'Trace  metals,  'Copper, 
'Zinc,  'Cadmium,  'Lead,  *Var  River,  'Water  pol- 
lution, 'Roya  River,  'France,  Limestone,  Sus- 
pended matter,  Baseline  studies,  Sediments. 

Tabulations  are  given  for  total  dissolved  trace 
metal  concentrations  in  the  Var  and  the  Roya,  two 
rivers  containing  relatively  little  pollution,  which 
enter  the  North  Mediterranean.  Means  and  stand- 
ard deviations  were  as  follows.  For  the  Var,  Cu 
was  240  -for-140  ng/L,  Zn  122  +or-16  ng/L,  Cd 
30.7  +or-4.9  ng/L,  and  Pb  111  +or-68  ng/L.  For 
the  Roya  corresponding  values  were  Cu  284  +or- 
98  ng/L,  Zn  87  +or-14  ng/  L,  Cd  74  +or-57  ng/ 
L,  and  Pb  80  +or-48  ng/L.  These  values  are  lower 
than  expected  from  studies  reported  in  the  litera- 
ture, but  probably  are  explained  by  the  limestone 
environment.  Values  are  also  tabulated  for  the 
content  in  the  suspended  matter  and  sediments. 
The  Var  and  the  Roya  differed  in  the  amount  of 
complexed  metals,  the  percentage  being  much 
higher  for  the  Roya.  These  regional  background 
results  are  important  for  assessment  of  possible 
pollution  in  the  future.  (Author's  abstract) 
W89-09608 


RESIDUES  OF  ORGANOCHLORINE  INSECTI- 
CIDES IN  TWO  LAKES  OF  JAIPUR,  INDIA, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

S.  Kumar,  R.  Lai,  and  P.  Bhatnagar. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 

No.  1-2,  p  57-65,  November  1988.  2  fig,  4  tab,  15 

ref. 

Descriptors:  'Insecticides,  'Chlorinated  hydrocar- 
bons, 'Pesticides,  'Lakes,  'Water  pollution,  Con- 
tamination, Lindane,  Heptachlor,  Aldrin,  DDE, 
DDD,  DDT,  India. 

The  concentration  of  organochlorine  insecticides/ 
metabolites,  namely,  lindane,  heptachlor,  aldrin, 
p,p'-DDE,  p,p'-DDD,  and  p,p-DDT  were  deter- 
mined in  water  samples  taken  from  two  lakes, 
Jalmahal  and  Mahalon,  from  June  1985  to  July 
1986.  These  lakes  are  contaminated  with  moderate 
to  high  levels  of  residues  of  different  insecticides. 
In  Mahalon  lake  the  residues  were  highest  (6.6 
microgram/L)  during  October  1985;  in  Jalmahal 
lake  they  were  highest  (9.6  microgram/L)  in  Sep- 
tember 1985.  In  both  lakes,  residues  of  DDT  ex- 
ceeded the  recommended  limit  for  water  quality 
criteria.  Lindane  was  found  in  most  of  the  samples 
but  in  lower  quantities.  Aldrin  was  the  second 
most  common  residue  in  these  lakes.  (Author's 
abstract) 
W89-09611 


STANDARD  ERROR  CALCULATIONS  FOR 
NON-SEASALT  CONSTITUENTS  IN  MARINE 
PRECIPITATION, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
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BULK  AND  WET  ATMOSPHERIC  DEPOSI- 
TION CHEMISTRY  AT  PALLANZA,  (N. 
ITALY), 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 
R.  Mosello,  A.  Marchetto,  and  G.  A.  Tartari. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 
No.  1-2,  p  137-151,  November  1988.  1  fig,  7  tab,  26 
ref. 

Descriptors:  'Atmospheric  chemistry,  'Deposi- 
tion, 'Chemistry  of  precipitation,  'Water  pollution 
sources,  'Acid  rain,  'Air  pollution,  Hydrogen  ion 
concentration,  Ammonium,  Sulfates,  Nitrates, 
Sodium,  Calcium,  Magnesium,  Potassium,  Chlo- 
ride, Seasonal  variation,  Dusts,  Pallanza,  Italy. 

The  chemistry  of  wet  only  and  bulk  depositions 
collected  weekly  at  Pallanza  from  May  1984  to 
December  1986  wsa  compared  in  relation  to  the 
composition  of  dust  fall.  The  comparison  shows  a 
very  good  agreement  between  pH  values  (volume 
weighted  mean  values  of  4.35  and  4.36,  respective- 
ly, for  wet  only  and  bulk  samples)  and  differences 
between  6-12%  for  ammonium,  sulfate,  nitrate,  and 


Na.  For  Ca,  Mg  and  K  the  difference  range  is  30- 
50%.  The  amount  of  precipitation  over  Pallanza 
(mean  value  1951-1985,  1709  mm),  together  with 
the  solute  concentrations  in  atmospheric  deposi- 
tion, indicates  that  there  is  high  bulk  deposition  of 
acidifying  substances.  The  values  found  during  the 
study  period  were  76,  93,  143,  and  81  meq/sq  m/yr 
for  hydrogen  ion,  ammonium,  sulfate,  and  nitrate, 
respectively.  (Author's  abstract) 
W89-09615 


WEST  VALLEY  PLUTONIUM  AND  AMERICI- 
UM-241  IN  LAKE  ONTARIO  SEDIMENTS  OFF 
THE  MOUTH  OF  NIAGARA  RIVER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
S.  R.  Joshi. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 
No.  1-2,  p  159-168,  November  1988.  4  fig,  1  tab,  27 
ref. 

Descriptors:  'Lake  Ontario,  'West  Valley,  'New 
York,  'Water  pollution  sources,  'Radioactive 
wastes,  'Fuel  reprocessing,  'Plutonium, 
♦Americium.'Radioisotopes,  'Lake  sediments, 
'Path  of  pollutants,  'Fate  of  pollutants,  Fallout, 
Radioactive  waste  disposal,  Niagara  River, 
Canada,  Radioisotopes. 

Recently  deposited  fine-grained  sediments  in  Lake 
Ontario  off  the  mouth  of  Niagara  River  contain 
highly  toxic  Pu-238,  Pu-239,240,  and  Pu-241(Am- 
241)  from  global  fallout  as  well  as  from  low  level 
releases  of  these  radionuclides  from  the  West 
Valley  radioactive  waste  management  site.  This  is 
demonstrated  through  sediment  core  radionuclide 
inventories,  radionuclide  activity  ratios,  and  assign- 
ment of  independently-derived  Pb-210  dates  to 
sediment  core  segments.  Reasonable  agreement  be- 
tween measured  and  calculated  inventories,  de- 
rived using  various  assumptions  and  available  dis- 
charge and  environmental  monitoring  data,  sug- 
gests that  nearly  all  of  the  West  Valley-delivered 
Pu-239,240  and  Am-241  resides  in  the  bottom  sedi- 
ments of  Lake  Ontario,  comprising  about  36  and 
80%,  respectively,  of  the  measured  (1982)  invento- 
ries of  these  radionuclides.  The  West  Valley  Am- 
241  is  largely  derived  from  the  decay  of  Pu-241 
and,  assuming  negligible  further  deliveries  of  Pu- 
241  (Am-241),  its  growth  is  expected  to  continue 
until  about  2040.  (Author's  abstract) 
W89-09616 


INCREASING  CONTRIBUTIONS  OF  NITRO- 
GEN TO  THE  ACIDITY  OF  SURFACE 
WATERS  IN  NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

A.  Henriksen,  and  D.  F.  Brakke. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 

No.  1-2,  p  183-201,  November  1988.  12  fig,  4  tab, 

21  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Acidification,  'Lakes,  'Rivers,  'Nitrates,  'Sul- 
fates, 'Norway,  Runoff,  Aluminum,  Acidic  water. 

The  acidification  of  lakes  in  southern  Norway  is 
largely  due  to  sulfate.  Recent  data  from  regional 
surveys  of  lakes  and  from  monitoring  stations  indi- 
cates that  nitrate  concentrations  have  increased  in 
many  lakes  and  rivers  in  southernmost  Norway. 
The  ratio  of  N03  to  N03  +  S04  is  still  low  for 
most  areas,  but  is  0.54  on  an  equivalent  basis  in 
lakes  and  rivers  in  the  area  of  high  runoff  in 
southwestern  Norway.  Here,  concentrations  of  ni- 
trate in  the  runoff  are  lower  than  for  sites  in 
Central  Europe,  but  are  higher  than  those  in  North 
America.  The  sites  showing  increases  in  N03  also 
increased  in  Al.  Further  increases  in  nitrate  as  a 
mobile  anion  which  may  be  due  to  decreased 
uptake  in  the  watershed  will  contribute  to  acidifi- 
cation in  the  same  manner  as  sulfate.  (Author's 
abstract) 
W89-09617 


ACID    DEPOSITION:    UNRAVELING    A    RE- 
GIONAL PHENOMENON, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 
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S.  E.  Schwartz. 

Science  SCIEAS,  Vol.  243,  No.  4892,  p  753-763, 

February  10,  1989.  2  fig,  1  tab,  144  ref. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Water 
pollution  sources,  'Environmental  effects,  ♦Envi- 
ronmental policy.  Precipitation,  Reviews,  Spatial 
distribution,  Path  of  pollutants,  Chemical  reac- 
tions, Sulfates,  Nitrates,  Clouds,  Simulation,  Model 
studies,  Regulations. 

Research  into  the  atmospheric  component  of  the 
acid  deposition  phenomenon  is  discussed.  The  geo- 
graphical focus  of  the  review  is  eastern  North 
America,  but  many  of  the  considerations  devel- 
oped are  applicable  also  to  other  regions.  Research 
on  acid  deposition  and  how  to  reduce  it  with  the 
fewest  political,  social,  and  economic  costs  can  be 
divided  roughly  into  research  on  emissions,  atmos- 
pheric processes,  and  effects.  The  goal  of  emissions 
research  is  determining  the  rates  and  spatial  distri- 
butions of  emissions  of  acidifying  substances  and 
the  means  and  costs  of  reducing  these  emissions. 
Because  sources  of  sulfur  and  nitrogen  oxides  dis- 
tributed broadly  across  eastern  North  America 
have  greatly  overlapping  zones  of  influence,  it  is 
difficult  to  determine  detailed  relations  between 
emissions  and  the  resulting  acid  deposition.  Al- 
though substantial  progress  has  been  made  in  the 
past  decade  in  understanding  the  pertinent  atmos- 
pheric processes  and  in  describing  them  in  numeri- 
cal models,  because  of  the  complexities  of  these 
processes  and  the  wide  range  of  the  time  and  space 
scales  involved,  credible  source-receptor  relations 
for  regional-scale  acid  deposition  are  not  yet  at 
hand.  Consequently,  near-term  strategies  for  re- 
ducing acid  deposition  should  be  based  on  consid- 
erations other  than  detailed  atmospheric  source- 
receptor  relations,  but  with  confidence  that  region- 
al deposition  will  be  reduced  equivalently  to  any 
reduction  in  regional  emissions.  (Doria-PTT) 
W89-09630 


IRRIGATION  WATER  AS  A  SOURCE  OF  INO- 
CULUM OF  SOFT  ROT  ERWINIAS  FOR 
AERIAL  STEM  ROT  OF  POTATOES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany 

and  Plant  Pathology. 

M.  R.  Cappaert,  M.  L.  Powelson,  G.  D.  Franc, 

and  M.  D.  Harrison. 

Phytopathology    PHYTAJ,    Vol.    78,    No.    12,   p 

1668-1672,  December  1988.  4  tab,  26  ref.  Western 

Regional     Integrated     Pest     Management     grant 

84CRSR22522b. 

Descriptors:  'Water  pollution  sources,  'Plant  dis- 
eases, 'Irrigation  water,  'Potatoes,  'Bacteria,  Mi- 
crobiological studies,  Leaves,  Contamination,  Bac- 
terial analysis. 

Seed  pieces  from  a  single  seed  lot  of  potato  culti- 
var  Russet  Burbank  were  planted  at  two  produc- 
tion areas  in  Oregon  and  Colorado  in  1985  and 
1986.  Plots  were  established  in  fields  irrigated  from 
either  surface-water  or  well-water  sources.  Seed 
tubers,  field  soil,  irrigation  water,  symptomless 
leaflets,  and  stems  with  aerial  stem  rot  symptoms 
were  assayed  for  the  presence  of  soft  rot  erwinias. 
More  than  95  and  90%  of  all  strains  recovered 
from  Oregon  and  Colorado  sources,  respectively, 
were  Erwinia  carotovora  subsp.  carotovora.  A 
total  of  3,556  strains  of  E.  carotovora  were  tested 
serologically  against  21  different  antisera  by  Ouch- 
terlony  agar  double  diffusion.  In  Oregon,  seven 
different  serogroups  were  detected  in  irrigation 
water  first  during  the  season,  then  on  leaflets,  and 
later  in  diseased  stems.  In  Colorado,  five  different 
serogroups  were  detected  in  irrigation  water 
before  or  at  the  same  time  they  were  detected  on 
potato  leaflets.  However,  only  one  plant  developed 
aerial  stem  rot  symptoms.  In  Oregon,  39%  of  the 
serogroups  identified  were  common  to  irrigation 
water,  leaflets,  and  diseased  stems,  whereas  in  Col- 
orado 50%  of  the  serogroups  identified  were 
common  to  irrigation  water  and  leaflets.  Contami- 
nated water  sources  are  a  potential  source  of  ino- 
culum for  aerial  stem  rot  in  Oregon.  (Author's 
abstract) 
W89-09632 


MODELING   OF   LONG-TERM   LAKE   ALKA- 
LINITY RESPONSES  TO  ACID  DEPOSITION, 


Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

N.  P.  Nikolaidis,  J.  L.  Schnoor,  and  K.  P. 
Georgakakos. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  2,  p  188-199,  February 
1989.  7  fig,  4  tab,  31  ref.  US  EPA  Cooperative 
Agreement  CR-8 12329-0 1-5. 

Descriptors:  'Acid  rain  effects,  'Acidification, 
•Alkalinity,  'Model  studies,  'Lakes,  New  York, 
Calibrations,  Model  testing,  Weathering,  Ion  ex- 
change, Simulation,  Sulfates,  Chemical  reduction, 
Lake  sediments,  Chemical  properties,  Watersheds, 
Sorption,  Snowmelt. 

A  watershed  acidification  model  for  two  New 
York  state  lakes  was  verified  by  simulating  an 
additional  year  of  field  data  that  was  excluded 
during  the  calibration  period.  The  findings  con- 
firmed calibration  and  indicated  that  the  most  sen- 
sitive physicochemical  and  biochemical  processes 
were  chemical  weathering,  ion  exchange,  sulfate 
reduction  by  lake  sediments,  and  sulfate  adsorption 
by  the  terrestrial  compartments.  Long-term  simula- 
tions showed  that  both  lakes  will  reach  steady  state 
after  a  change  in  loading  in  than  10  years.  It  was 
determined  that  25  to  50%  of  the  exchangeable 
bases  in  the  upper  soil  will  be  depleted  in  the  next 
50  years  without  chemical  weathering  to  resupply 
the  base  exchange  complex.  The  sulfate  sorption 
mechanism  is  the  only  one  that  could  delay  water- 
shed response  after  a  change  in  loading.  Some 
alkalinity  in  one  lake  could  be  recovered  if  acid 
deposition  was  decreased  by  a  factor  of  two.  The 
other  would  remain  alkaline  even  with  twice  as 
much  acid  deposition;  however,  in  spring  snow- 
melt  events,  lakes  would  become  more  acidic.  (Au- 
thor's abstract) 
W89-09651 


EFFECTS  OF  MIXTURE  AND  ACCLIMATION 
ON  REMOVAL  OF  PHENOLIC  COMPOUNDS 
IN  SOIL, 

Enviroquip  Ltd.,  Austin,  TX. 

W.  Namkoong,  R.  C.  Loehr,  and  J.  F.  Malina. 

Journal-Water     Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  2,  p  242-250,  February 

1989.   8  fig,  6  tab,  22  ref.   US  EPA  grant  CR- 

812819. 

Descriptors:  'Hazardous  wastes,  'Waste  disposal, 
'Phenols,  'Acclimatization,  'Soil  chemistry,  'Bio- 
degradation,  'Fate  of  pollutants,  Sand,  Loam,  Soil 
bacteria,  Microbiological  studies,  Microbial  degra- 
dation. 

The  removal  of  phenolic  compounds  in  a  well- 
characterized  fine  sandy  loam  soil  was  evaluated. 
Phenolic  compounds  were  applied  to  the  soil  as 
individual  compounds  and  as  mixtures.  Certain 
phenolic  compounds  were  reapplied  to  the  same 
soil  to  evaluate  the  effects  of  acclimation.  Labora- 
tory-scale soil  reactors  were  maintained  at  20  C. 
The  amount  of  adenosine  triphosphate  (ATP)  in 
the  soil  was  measured  and  used  to  evaluate  the 
effect  of  phenolic  compounds  on  overall  soil  mi- 
crobial activity.  The  removal  rates  of  phenolic 
compounds  in  a  mixture  were  different  from  the 
removal  rate  of  each  compound  when  evaluated 
separately.  Preferential  removal  of  phenolic  com- 
pounds occurred  in  the  mixtures.  The  presence  of 
phenol,  o-cresol,  or  both  reduced  the  removal  rate 
of  2,4-dichlorophenol.  Reapplications  of  the  phe- 
nolic compounds  did  not  change  the  removal  rate 
of  the  compounds.  A  significant  effect  on  soil 
microbial  activity  did  occur.  The  increase  in  soil 
ATP  was  related  to  sudden  removal  of  phenol.  A 
gradual  decrease  in  soil  ATP  was  observed  with 
the  removal  of  2,4-dichlorophenol.  (Author's  ab- 
stract) 
W89-09657 


EULERIAN-LAGRANGIAN  METHOD  FOR 
SOLVING  TRANSPORT  IN  AQUIFERS, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
S.  Sorek. 

Advances  in  Water  Resources  AWREDI,  Vol.  11, 
No.  2,  p  67-73,  June  1988.  14  fig,  12  ref. 


Descriptors:  'Solute  transport,  'Model  studies, 
♦Saturated  flow,  'Groundwater  movement, 
•Aquifers,  'Path  of  pollutants,  'Hydrologic 
models,  'Mathematical  studies,  Simulation, 
Groundwater,  Mathematical  equations. 

A  Eulerian-Lagrangian  scheme  is  used  to  reformu- 
late the  equation  of  solute  transport  with  ground- 
water in  saturated  soils.  The  governing  equation  is 
decomposed  into  advection  along  characteristic 
path  lines  and  propagation  of  the  residue  at  a  fixed 
grid.  The  method  was  employed  to  simulate  trans- 
port of  a  conservative  pollutant  in  a  hypothetical 
aquifer,  subject  to  the  equivalence  of  real  condi- 
tions. Implementation  was  based  on  data  involving 
parameters  of  a  heterogeneous  aquifer,  heavy  flux 
stresses  of  densed  pumpage/recharge  wells,  pre- 
cipitation and  seasonally  changing  flow  regimes. 
Simulation,  with  coarse  grid  and  high  Peclet  num- 
bers, yielded  minute  mass  balance  errors.  (Author's 
abstract) 
W89-09662 


SIMULATION  OF  NONAQUEOUS  PHASE 
GROUNDWATER  CONTAMINATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Computer  Sci- 
ence. 

P.  A.  Forsyth. 

Advances  in  Water  Resources  AWREDI,  Vol.  11, 
No.  2,  p  74-83,  June  1988.  3  fig,  7  tab,  25  ref, 
append. 

Descriptors:  'Simulation,  'Groundwater  pollution, 
•Model  studies,  •Groundwater  movement,  'Path 
of  pollutants,  'Hydrologic  models,  'Porous  media, 
Capillary  water,  Model  studies,  Surface-ground- 
water  relations,  Boundary  conditions,  Saturated 
flow,  Saturation,  Injection,  Mathematical  equa- 
tions. 

Simulation  of  groundwater  contamination  by  nona- 
queous phase  contaminant  requires  solution  of  the 
multiphase  flow  equations  for  a  porous  medium.  A 
three  phase,  two-dimensional,  one  component  non- 
aqueous model  is  developed.  The  contaminant  can 
partition  between  the  air,  water  and  nonaqueous 
phase.  An  adaptive  implicit  method  is  used  to 
discretize  the  equations.  A  variable  substitution 
method,  which  takes  into  account  subregions 
where  the  nonaqueous  phase  is  nonexistent,  is  em- 
ployed to  more  efficiently  solve  the  model  equa- 
tions. The  system  of  equations  has  both  hyperbolic 
and  parabolic  properties.  Thus,  assuming  that  the 
fluid  is  leaving  the  domain,  a  boundary  condition 
for  the  air  phase  saturation  is  nonzero,  since  the  air 
phase  diffusion  term  produces  a  parabolic  equation. 
If  the  air  phase  saturation  is  zero,  then  no  outgoing 
boundary  condition  for  the  molecular  diffusion  of 
the  contaminant  can  be  specified.  It  is  also  neces- 
sary to  account  for  the  outlet  effect.  Consequently, 
the  boundary  conditions  depend  on  the  nature  of 
the  solution  of  the  boundary.  To  ensure  proper 
boundary  conditions,  all  physically  possible  bound- 
ary conditions  are  specified  by  forcing  no-flow  at 
all  boundaries,  and  using  source/sink  terms  to  sim- 
ulate injection  and  production  of  fluids.  (Fried- 
mann-PTT) 
W89-09663 


SOIL  SOLUTION  CHEMISTRY  IN  AN  ALPINE 
WATERSHED,  FRONT  RANGE,  COLORADO, 
USA, 

Colorado    Univ.,    Boulder.    Inst,    of  Arctic   and 

Alpine  Research. 

M.  I.  Litaor. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  20, 

No.  4,  p  485-491,  November  1988.  6  fig,  2  tab,  30 

ref. 

Descriptors:  'Water  pollution  effects,  'Colorado, 
'Soil  chemistry,  'Alpine  regions,  'Watersheds, 
'Forest  watersheds,  'Acid  rain,  'Soil  solution,  Al- 
kalinity, Dissolved  organic  matter,  Organic  com- 
pounds, Humic  substances,  Soil  environment. 

The  soil  solutions  from  an  alpine  watershed  in  the 
Front  Range,  Colorado,  were  studied  in  order  to 
evaluate  the  general  characteristics  of  soil  solution 
chemistry  and  to  examine  the  influence  of  acid 
deposition  on  the  terrestrial  environment,  soil  solu- 
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tions  were  sampled  using  soil  solution  samplers  at 
two  ecological  sites  (forest-tundra  ecotone  and 
alpine  zone)  during  five  summers  (1983  to  1987). 
The  concentrations  and  spatial  variations  of  alumi- 
num and  iron  in  the  soil  solutions  were  highly 
dependent  on  the  soil  organic  matter  content.  Soils 
in  the  forest-tundra  ecotone  contained  consider- 
ably higher  amounts  of  dissolved  organic  carbon, 
total  alkalinity,  and  aluminum  than  soils  in  the 
alpine  zone.  The  major  source  of  variations  in  the 
soil  solution  chemistry  is  the  climatic  variations 
that  control  soil  moisture  and  are  by  far  more 
pronounced  than  the  effects  of  acid  deposition  on 
the  soils.  Therefore,  a  much  longer  soil  solution 
chemistry  record  is  needed  in  order  to  ascertain 
the  influence  of  acid  deposition  on  the  alpine  soil 
environment  of  the  Front  Range,  Colorado.  (Au- 
thor's abstract) 
W89-09669 


SPHAGNUM  FUSCUM  MOSS  AS  AN  INDICA- 
TOR OF  ATMOSPHERIC  CADMIUM  DEPOSI- 
TION ACROSS  CANADA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09678 


EFFECT  OF  TEMPERATURE  AND  SOLAR  RA- 
DIATIONS ON  VOLATILIZATION,  MINERAL- 
IZATION, AND  DEGRADATION  OF  (14C0-DDT 

in  son, 

Delhi  Univ.  (India).  Dept.  of  Zoology. 

T.  Samuel,  and  M.  K.  K.  Pillai. 

Environmental  Pollution  ENPOEK,  Vol.  57,  No. 

1,  p  63-77,  1989.  4  fig,  2  tab,  32  ref. 

Descriptors:  *Fate  of  pollutants,  'Temperature  ef- 
fects, 'Volatility,  *DDT,  *Soil  contamination, 
•Mineralization,  'Degradation,  'Solar  radiation, 
Soil  physical  properties,  Sand,  Loam,  Saturated 
soils,  Quantititive  analysis,  DDD,  DDE. 

The  influence  of  temperature  and  solar  radiation 
on  the  rapid  dissipation  of  DDT  from  tropical  soils 
was  studied  by  quantifying  volatilization,  mineral- 
ization, binding  and  degradation  of  (14Q-DDT  in 
a  sandy  loam  soil.  The  bulk  of  the  DDT  loss 
occurred  by  volatilization,  which  increased  five- 
fold when  the  temperature  changed  from  15  to 
45C.  Degradation  of  dDT  to  DDE  was  also  faster 
at  higher  temperatures.  Mineralization  of  DDT, 
though  minimal,  increased  with  temperature  and 
time.  Higher  temperatures  also  enhanced  binding 
of  DDT  to  soil.  Flooding  the  treated  soil  further 
increased  volatilization  and  degradation,  although 
mineralization  was  greatly  reduced.  Exposure  of 
flooded  and  unflooded  soils  treated  with  DDT  to 
sunlight  in  quartz,  glass  and  dark  tubes  for  42  days 
during  summer  resulted  in  significant  volatile 
losses.  Volatilization  in  the  quartz  tubes  was  nearly 
twice  as  great  as  that  in  the  dark  tubes.  The 
volatilized  organics  from  the  quartz  tubes  con- 
tained larger  amounts  of  p,p'-DDE  than  the  glass 
and  dark  tubes.  Higher  rates  of  volatilization  and 
degradation  were  found  in  flooded  soils.  Also, 
significant  quantities  of  p,p'-DDD  were  detected 
in  addition  to  DDE.  The  data  clearly  show  that 
volatilization  is  the  major  mechanism  for  the  rapid 
dissipation  of  DDT  from  Indian  soils.  (Author's 
abstract) 
W89-09679 


EPIDEMIOLOGIC  SURVEILLANCE  FOR  EN- 
DEMIC GIARDIA  LAMBLIA  INFECTION  IN 
VERMONT:  THE  ROLES  OF  WATERBORNE 
AND  PERSON-TO-PERSON  TRANSMISSION, 

Vermont  Dept.  of  Health,  Burlington.  Epidemiolo- 
gy Div. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-09683 


DETERMINATION  OF  PERSISTENCE,  MOVE- 
MENT, AND  DEGRADATION  OF  HEXAZIN- 
ONE  IN  SELECTED  CANADIAN  BOREAL 
FOREST  SOILS, 

Toronto  Univ.  (Ontario).  Faculty  of  Forestry. 
D.  N.  Roy,  S.  K.  Konar,  D.  A.  Charles,  J.  C. 
Feng,  and  R.  Prasad. 


Journal  of  Agricultural  and  Food  Chemistry 
JAFCAU,  Vol.  37,  No.  2,  p  443-447,  March/ April 
1989.  1  fig,  9  tab,  11  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Hexazinone,  'Herbicides,  'Soil  analysis, 
'Forest  soils,  Clay,  Sand,  Leaching,  Soil  columns, 
Soil  contamination,  Degradation  products,  Meta- 
bolites, Canada. 

One  flat  and  one  slope  site  for  each  type  of  soil 
(sand,  clay)  were  chosen  near  Matheson,  Ontario, 
to  study  the  persistence,  movement,  and  degrada- 
tion of  hexazinone  (3-cyclohexyl-6-(dimethyla- 
mino)- 1 -methyl- 1 ,3,5-triazine-2,4(  1  H,3H)-dione) 
after  spraying  at  a  rate  of  4  kg  of  active  ingredient 
(AI)/ha.  Soils  at  three  depths  were  collected  and 
analyzed  for  residues  of  hexazinone  and  its  metabo- 
lites A  (3-(4-hydroxycyclohexyl)-6-(dimethyla- 
mino)-l -methyl  l,3,5-triazine-2,4(lH,3H)-dione) 
and  B  (3-(3-(4-hydroxycyclohexyl-6-(dimethyla- 
mino)-l -methyl  l,3,5-triazine-2,4(l-H,3H)-dione). 
The  time  required  for  hexazinone  residues  to 
remain  consistently  below  50%  of  the  highest 
amount  recovered  was  43  days  in  both  clay  and 
sand  soils.  Results  indicated  that  hexazinone  had 
very  limited  potential  to  leach  vertically  through 
the  soil  column.  The  mobility  study  showed  that 
there  was  no  evidence  of  lateral  movement  of  the 
herbicide  either  in  runoff  water  or  through  subsur- 
face flow.  Metabolites  A  and  B  were  found  within 
a  range  of  0-32%  and  0-50%  of  hexazinone  con- 
centration. (Author's  abstract) 
W89-09687 


MERCURY  IN  THE  MEDITERRANEAN, 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
E.  Bacci. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
2,  p  59-63,  February  1989.  1  fig,  32  ref. 

Descriptors:  'Mercury,  'Mediterranean  Sea,  'Path 
of  pollutants,  'Water  pollution,  'Pollution  load, 
•Methylmercury,  'Marine  environment,  Water 
pollution  sources,  Bioaccumulation,  Marine  sedi- 
ments, Suspended  solids,  Marine  fisheries,  Re- 
views. 

Mercury  is  probably  one  of  the  most  investigated 
natural  elements  and  potential  contaminants  in  the 
world  and  in  the  Mediterranean  in  particular. 
River  inputs  of  mercury  into  the  Mediterranean 
have  been  estimated  to  account  for  about  120  t/yr; 
30  t  as  natural  mercury  and  90  t  added  by  contami- 
nation. Direct  industrial  inputs  were  estimated  at  7 
t/yr.  Three  other  substantial  inputs  of  mercury 
into  the  Mediterranean  are  wet  and  dry  deposition 
from  the  atmosphere,  water  (and  mercury)  balance 
in  the  straits,  and  mobilization  of  mercury  from 
sediments  by  methylation.  Total  input  is  estimated 
at  236  t/yr.  The  distribution  of  mercury  in  the 
Mediterranean  system  is  estimated  at:  water  3700  t, 
suspended  solids  185  t,  fish  and  shellfish  104  t,  and 
sediments  3750  t.  Output  of  mercury  from  the 
Mediterranean  Sea  is  estimated  at  approximately 
225  tons/yr.  Data  on  methylmercury  in  Mediterra- 
nean fish  and  shellfish  is  reviewed,  as  well  as  an 
explanation  of  the  anomaly  of  higher  mercury 
levels  in  Mediterranean  specimens  than  in  similar 
materials  collected  in  other  areas.  Present  knowl- 
edge of  the  mercury  mass  balance  in  the  Mediter- 
ranean needs  to  be  increased.  However,  according 
to  the  available  information,  inputs  and  outputs  of 
mercury  in  the  Mediterranean  seem  to  balance, 
without  significant  increase  in  mercury  levels  in 
the  water  and  sediments.  The  anomalous  levels 
found  in  deep-water  bottom  organisms  and  in  top 
predators  could  be  mainly  due  to  a  high  net  methy- 
lation rate  in  the  deep  environment  favored  by  the 
high  temperature  and  the  absence  of  solar  radi- 
ation. Environmental  quality  criteria  to  maintain 
mercury  concentration  near  to  the  background 
levels  should  be  established  for  polluted  areas  in 
order  to  protect  marine  life.  (VerNooy-PTT) 
W89-09690 


'FIELD  ERROR'  RELATED  TO  MARINE  SEDI- 
MENT CONTAMINATION  STUDIES, 

National  Inst,  of  Oceanography,  Haifa  (Israel). 
For  primary  bibliographic  entry  see  Field  7A. 
W89-09691 


MICROBIAL  AND  NUTRIENT  POLLUTION 
ALONG  THE  COASTS  OF  ALICANTE,  SPAIN, 

Alicante  Univ.  (Spain).  Dept.  of  Applied  Chemis- 
try. 

C.  Zoffmann,  F.  Rodriguez-Valera,  M.  Perez- 
Fillol,  F.  Ruiz-Bevia,  and  M.  Torreblanca. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
2,  p  74-81,  February   1989.   10  fig,  3  tab,  8  ref. 

Descriptors:  'Beaches,  'Spain,  'Bacterial  analysis, 
'Wastewater  pollution,  'Coastal  waters,  'Nitro- 
gen, 'Phosphorus,  Coliforms,  Enteric  bacteria, 
Population  exposure,  Tourism,  Recreation,  Marine 
environment,  Water  sampling,  Path  of  pollutants, 
Municipal  wastewater. 

The  province  of  Alicante  is  located  in  the  south- 
eastern corner  of  Spain  and  has  160  km  of  coast 
subject  to  a  relatively  low  level  of  industrial  pollu- 
tion, but  receiving  a  considerable  amount  of  do- 
mestic wastes.  A  systematic  study  of  some  pollu- 
tion indicators  (fecal  coliforms,  enterococci,  nitro- 
gen and  phosphorus)  has  been  carried  out  for 
seven  years  along  the  tourist  crowded  coastal  re- 
gions of  Alicante  Province,  evaluating  the  influ- 
ence of  sewage  outfalls  close  to  beaches.  This 
study  covers  more  than  3400  samples  from  1 -meter 
deep  coastal  waters  in  seven  consecutive  years. 
The  influence  of  major  wastewater  outfalls  on 
nearby  beaches  was  studied,  both  in  respect  to  the 
cloud  of  contamination  around  each  boil  and  the 
plume  emanating  from  it.  Bacterial  levels  for  seven 
years  at  several  beaches  and  towns  in  the  area 
were  analyzed.  The  coastal  sector  that  was  studied 
can  be  considered  a  typical  example  of  Mediterra- 
nean coast  subjected  to  an  intermediate  level  of 
urban  pollution,  with  a  marked  summer  increase 
and  with  a  relatively  low  industrial  contribution. 
Coastal  structure  was  found  to  be  a  critical  factor 
in  deciding  the  degree  to  which  beaches  are  affect- 
ed. This  study  shows  the  importance  of  constant 
monitoring  of  pollution  to  achieve  an  adequate 
prevention  policy.  In  general  there  is  a  tendency 
toward  improvement  on  this  coast,  attributable  to  a 
better  sewage  disposal  network.  (VerNooy-PTT) 
W89-09693 


TEMPORAL  AND  SPATIAL  FLUCTUATIONS 
IN  TRACE  METAL  CONCENTRATIONS  IN 
TRANSPLANTED  MUSSELS  IN  HONG  KONG, 

Hong  Kong  Univ.  Dept.  of  Zoology. 

H.  M.  Chan. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

2,  p  82-86,  February   1989.  2  fig,   1  tab,  27  ref. 

Descriptors:  'Heavy  metals,  'Translocation, 
'Bioaccumulation,  'Bioindicators,  'Mussels, 
'Trace  metals,  'Temporal  distribution,  Hong 
Kong,  Path  of  pollutants,  Spatial  variation,  Tissue 
analysis,  Cadmium,  Lead,  Copper,  Zinc,  Water 
pollution. 

Spatial  differences  and  temporal  fluctuations  in 
tissue  concentrations  of  Cd,  Cu,  Pb,  and  Zn  in  the 
green  mussel  Perna  viridis  (L.)  were  studied  by 
collecting  thirteen  sets  of  monthly  data  for  P. 
viridis  transplanted  to  four  experimental  sites  in 
Hong  Kong.  Cd  levels  in  mussels  from  all  four 
sites  were  generally  low  (ca.  1  microgram/g  dry 
weight).  Patterns  of  spatial  heterogeneity  in  Cu 
and  Pb  distributions  in  Hong  Kong  waters  were 
shown  regardless  of  temporal  fluctuations.  The 
range  of  Zn  concentrations  was  narrow  and  spatial 
differences  were  not  distinguishable  from  intra-site 
fluctuations.  No  consistent  seasonal  pattern  of 
tissue  metal  concentrations  was  observed,  but  tem- 
poral fluctuations  for  individual  metals  were  high 
(+/-50%)  in  mussels  from  some  sites.  Changes  in 
Cd,  Cu,  and  Pb  levels  in  seawater  caused  by  short- 
term  pollution  or  flushing  dilution  may  affect 
mussel  tissue  metal  concentrations  significantly  as 
both  rates  of  metal  accumulation  and  loss  may  be 
rapid  in  some  cases.  As  a  result,  any  seasonal 
patterns  of  variations  for  these  three  metal  concen- 
trations caused  by  the  change  of  tissue  mass  can 
easily  be  masked  by  the  large  fluctuations  caused 
by  short-term  pollution.  Since  metals  are  taken  up 
and  released  relatively  rapidly,  localized  anthropo- 
genic sources  can  be  identified  in  the  future  by 
transplanting  mussels  to  the  relevant  site  despite 
the  absence  of  a  local  population.  (VerNooy-PTT) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

W89-09694 


TRENDS  IN  LEAD  LEVELS  IN  THE  HORSE- 
MUSSEL  FROM  THE  WESTERN  NORTH  SEA, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Burn- 
ham  on  Crouch  (England).  Fisheries  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09695 


SOME  HEAVY  METALS  IN  SEDIMENTS 
FROM  DARWIN  HARBOUR,  AUSTRALIA, 

Darwin  Inst,  of  Tech.,  Casuarina  (Australia).  Fac- 
ulty of  Applied  Science. 
N.  Peerzada,  and  W.  Rohoza. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
2,  p  91-92,   February   1989.    1   fig,  2  tab,  7  ref. 

Descriptors:  'Heavy  metals,  'Harbors,  'Australia, 
•Path  of  pollutants,  'Marine  sediments,  'Man- 
grove swamps,  Cadmium,  Copper,  Zinc,  Lead, 
Suspended  sediments,  Water  pollution. 

Darwin  Australia  has  a  complex  harbor  with  an 
area  of  about  998  sq  km.  It  is  the  major  port  of  the 
Northern  Territory,  and  heavy  fishing  trawlers,  oil 
tankers,  cargo  vessels  and  sailboats  line  its  shores. 
Within  Darwin  Harbor  there  are  more  than  20,000 
ha  of  mangrove  forest,  whose  mud  flats  contribute 
significantly  to  high  suspended  sediment  loads  in 
the  harbor.  Sediment  samples  taken  from  different 
parts  of  Darwin  Harbor  were  used  to  determine 
the  concentrations  of  cadmium,  copper,  lead  and 
zinc.  Samples  were  collected  during  the  middle  of 
an  ebbing  tide  near  industrial,  urban  and  fluvial 
discharges  along  the  mangrove  coast  of  the  harbor. 
Observed  ranges  for  the  four  elements  (micro- 
grams/g  dried  sediment)  were:  Cd  0.8-3.1;  Cu  3.7- 
32.3;  Pb  18.3-91.0;  and  Zn  15.9-270.  The  highest 
levels  of  Cu,  Pb,  and  Zn  were  found  in  the  sedi- 
ment around  Port  Darwin.  Analysis  of  deeper  sedi- 
ment core  (50  cm)  samples  indicated  that  the  con- 
centrations of  Zn,  Pb,  and  Cd  were  higher  com- 
pared to  the  surface  sediment  figures  at  other  less 
populated  sites.  The  concentration  of  lead  was 
found  to  be  relatively  higher  at  all  sites.  The 
industrial  contribution  in  rough  waste  discharges 
appear  to  be  considerable,  and  the  consequences 
are  well  documented.  (VerNooy-PTT) 
W89-09696 


INFLUENCE  OF  FIELD  HISTORIES  OF  CON- 
TINUOUS SOH.  INSECTICIDE  TREATMENTS 
ON  THE  RATE  OF  SOIL  BIODEGRADATION 
OF  CARBOFURAN  IN  CAULIFLOWER,  BRUS- 
SELS SPROUTS,  CHINESE  CABBAGE  AND 
SUGAR  BEET  CROPS, 

Universite    Catholique    de    Louvain,    Louvain-la- 
Neuve  (Belgium).  Lab.  of  Phytopathology. 
J.  Rouchaud,  M.  Metsue,  F.  Van  de  Steene,  N. 
Ceustermans,  and  L.  Vanparys. 
Toxicological     and     Environmental     Chemistry 
TXECBP,  Vol.  19,  No.  1-2,  p  47-55,  1989.  4  tab,  5 
ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Pesticides,  'Biodegradation,  'Vegetable 
crops,  'Insecticides,  'Organophosphorus  pesti- 
cides, Beets,  Pesticides,  Toxicity,  Plant  pathology. 

The  biodegradation  of  carbofuran  in  cauliflower, 
Brussels  sprouts,  Chinese  cabbage  and  sugar  beet 
crops  was  studied.  In  the  soil  of  these  crops,  carbo- 
furan was  metabolized  into  the  insecticide  com- 
pounds 3-hydroxycarbofuran  and  3-ketocarbo- 
furan,  and  into  the  non-insecticide  carbofuran 
phenol  and  3-ketocarbofuran  phenol.  The  rate  of 
soil  biodegradation  of  carbofuran  and  of  the  sum  of 
insecticide  carbamate  compounds  was  multiplied 
by  3  when  continuous  monoculture  and  soil  treat- 
ments with  organophosphorus  insecticides  had 
been  done  previously  during  several  years.  (Au- 
thor's abstract) 
W89-09714 


SORPTION  BEHAVIOR  OF  SOME  ORGANO- 
PHOSPHORUS PESTICIDES  IN  NATURAL 
SEDIMENTS, 

Zagreb  Univ.  (Yugoslavia).  Inst,  for  Medical  Re- 
search and  Occupational  Health. 


Z.  Frobe,  V.  Drevenkar,  and  B.  Stengl. 
Toxicological      and      Environmental      Chemistry 
TXECBP,  Vol.  19,  No.  1-2,  p  69-82,  1989.  5  fig,  4 
tab,  29  ref. 

Descriptors:  'Bottom  sediments,  'Pesticides, 
•Sorption,  'Organophosphorus  pesticides,  'Path 
of  pollutants,  Lake  sediments,  Organic  compounds, 
Sediments,  Pesticides,  Dissolved  organic  matter, 
Ponds,  Regression  analysis. 

Sorption  behavior  of  four  organophosphorus  pesti- 
cides, demeton-S-methyl,  methidathion,  azinphos- 
methyl  and  phosalone,  in  two  different  pond  sedi- 
ments, is  reported.  The  sorption  coefficients  in 
both  sediments  are  found  to  follow  the  same  se- 
quence as  the  lipophilicity  of  the  compounds  ex- 
pressed as  their  n-octanol/water  partition  coeffi- 
cients. The  isotherms  for  demeton-S-methyl  and 
methidathion  are  approximately  linear  in  the  con- 
centration range  studied,  whereas  nonlinear 
Freundlich  isotherm  with  parameter  1/n  signifi- 
cantly less  than  1  better  fits  the  experimental  data 
for  azinphos-methyl  and  phosalone.  The  sorption 
efficiency  for  all  the  four  pesticides  is  higher  in  the 
sediment  with  a  lower  content  of  organic  matter. 
Isotherm  nonlinearities  and  discrepancy  between 
sorption  coefficient  values  and  the  organic  matter 
content  of  the  sediments  both  indicate  that  a  simple 
partition  model  does  not  offer  indiscriminately  and 
adequate  visualization  of  the  sorption  behavior. 
However,  the  sorption  and  partition  results  report- 
ed are  in  good  agreement  with  literature  data  for  a 
series  of  18  organophosphorus  pesticides.  This  is 
demonstrated  by  testing  the  consistency  of  the 
results  with  the  respective  literature  data  in  Col- 
lander  equations  relating  in  log-log  linear  regres- 
sions n-octanol/water  partition  coefficient  and  or- 
ganic matter  sorption  coefficients  to  water  solubili- 
ties of  organophosphorus  pesticides.  (Author's  ab- 
stract) 
W89-09716 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  PERCH  (PERCA  FLUVIATILIS)  FOLLOW- 
ING AND  OIL-SPILL  IN  VAASA  ARCHIPELA- 
GO, FINLAND, 

Kuopio  Univ.  (Finland).  Dept.  of  Physiology. 

P.  Lindstrom-Seppa,  O.  Hanninen,  J.  Tuominen, 

and  H.  Pyysalo. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  19,  No.  1-2,  p  83-86,  1989.  1  tab,  7 

ref. 

Descriptors:  'Aromatic  compounds,  'Path  of  pol- 
lutants, 'Finland,  'Perch,  'Bioaccumulation,  'Oil 
spills,  Hydrocarbons,  Fish  physiology,  Sublethal 
limits,  Gas  chromatography,  Spectrometers,  Tissue 
analysis,  Water  pollution  effects,  Population  expo- 
sure, Fish  populations. 

Oil  contamination  of  the  local  fish  (perch,  Perca 
fluviatilis)  was  determined  following  and  autumn, 
1984  fuel  oil  leakage  over  an  area  of  1500  km  in  the 
Vaasa  Archipelago,  Gulf  of  Bothnia,  Finland. 
Frozen  muscle  and  gall  bladder  samples  were  used 
for  analysis.  Final  analyses  were  made  using  high 
resolution  gas  chromatography-mass  spectrometry. 
The  total  polycyclic  aromatic  hydrocarbon  (PAH) 
levels  found  in  all  muscle  samples  were  low,  corre- 
sponding with  the  normal  background  levels  of  the 
area.  The  bile  of  the  perch,  however,  showed 
increased  PAH  levels,  but  the  concentrations  did 
not,  follow  the  gas  chromatographic  profile  of  the 
spilled  oil.  Most  likely,  the  fish  accumulating  the 
most  PAH  did  not  survive,  and  fish  captured  for 
this  study  were  those  with  only  minor  concentra- 
tions; also,  the  cold  climate  may  have  had  an  effect 
on  the  oil  spilled  by  clumping  it,  driving  most  of  it 
away  from  the  study  area.  (Friedmann-PTT) 
W89-09717 


CURIUM-244  AND  AMERICIUM-241  UPTAKE 
IN  FRESHWATER  FISH, 

Centre  d'Etude  de  l'Energie  Nucleaire,  Mol  (Bel- 
gium). Dept.  de  Biologic 

J.  H.  D.  Vangenechten,  S.  Van  Puymbroeck,  and 
O.  L.  J.  Vanderborght. 

Toxicological  and  Environmental  Chemistry 
TXECBP,  Vol.  19,  No.  3-4,  p  147-152,  1989.  1  tab, 
20  ref. 


Descriptors:  'Radioisotopes,  'Fish,  'Tissue  analy- 
sis, 'Curium,  'Americium,  'Bioaccumulation, 
•Water  pollution  effects,  'Path  of  pollutants,  Gills, 
Trace  elements.  Trout,  Sublethal  effects,  Liver, 
Dissolved  solids. 

Laboratory  experiments  were  performed  to  deter- 
mine the  biological  uptake  of  transuranium  radion- 
uclides in  rainbow  trout,  Salmo  gairdneri  Richard- 
son. Uptake  from  water  in  fish  was  measured  after 
7  days.  The  uptake  in  synthetically  prepared  water 
with  added  natural  organic  matter  (4  mg  Dissolved 
Organic  Carbon/1)  was  compared  with  uptake  in 
water  without  organics.  Accumulation  of  the  ra- 
dionuclides by  the  fish,  measured  after  an  uptake 
period  of  7  days,  yielded  concentration  factors  (CF 
=  radioactivity/kg  animal  wet  weight/radioactiv- 
ity/L  water)  ranging  on  average  from  0.12  to  0.47 
for  Cm  and  from  0.06  to  0.42  for  Am.  The  highest 
CF  values  were  measured  in  the  gills  (1.30  to  6.80 
for  Cm  and  0.87  to  4.85  for  Am)  while  in  the  liver, 
CF  values  ranged  from  0.14  to  1.5  for  Cm  and 
from  0.05  to  1.3  for  Am.  The  relative  distribution 
of  both  radionuclides  among  the  tissues  did  not 
vary  with  the  water  type.  But  Cm  and  Am  concen- 
tration factors  were  50  to  30  times  lower  in  tissues 
from  animals  in  water  with  organic  matter.  These 
latter  observations  point  to  the  importance  of  the 
presence  of  organic  material  in  water  for  decreas- 
ing the  bioavailability  of  transuranium  radionu- 
clides. (Author's  abstract) 
W89-09719 


MEASUREMENT  OF  THE  LEACHING  BE- 
HAVIOR OF  GRANULAR  SOLID  WASTES, 

Netherlands  Energy  Research  Foundation  ECN, 
The  Hague. 

H.  A.  Das,  H.  A.  Van  der  Sloot,  and  J.  Wijkstra. 
Toxicological     and     Environmental     Chemistry 
TXECBP,  Vol.  19,  No.  3-4,  p  109-118,  1989.  4  fig, 
4  tab,  6  ref. 

Descriptors:  'Solid  wastes,  'Leaching,  'Fly  ash, 
'Path  of  pollutants,  Infiltration,  Mass  transfer,  Ra- 
dioactive tracers,  Atomic  absorption  spectroscopy, 
Mathematical  studies,  Quantitative  analysis,  Neu- 
tron activiation  analysis,  Flow  pattern,  Acidity, 
Alkalinity. 

A  mathematical  form  is  derived  for  the  description 
of  leaching  of  granular  solids  in  terms  of  specific 
mass  transfer  functions.  The  parameters  are  deter- 
mined by  column  leaching  experiments  under  well- 
known  flow  conditions.  Initially  available  concen- 
trations are  obtained  from  batch  experiments  at 
high  dilution.  Total  concentrations  in  the  solids  are 
determined  independently  to  calculate  the  avail- 
able fractions.  The  determination  of  the  flow  pat- 
tern is  done  by  radiotracer  measurements.  Lea- 
chates  are  analyzed  by  various  analytical  methods 
including  atomic-absorption  spectrometry  and 
INAA  instrumental  neutron-activation  analysis. 
The  latter  is  preferred  for  determination  of  total 
concentrations.  The  procedure  is  applied  to  a  large 
variety  of  fly  ashes,  including  those  that  are  acidic 
and  those  that  are  neutral  (identified  by  an  initial 
acidic  reaction  that  rapidly  changes  into  a  weak 
alkaline  one).  Results  showed  that  the  combination 
of  column-and  batch  leaching  experiments  with  the 
determination  of  total  concentrations  leads  to  a 
quantitative  description  of  the  leaching  behavior  of 
granular  solid  wastes.  In  performing  the  necessary 
experiments,  the  use  of  radiotracers  and  neutron 
activation  analysis  is  highly  beneficial.  (Friedmann- 
PTT) 
W89-09720 


PARTICLE  TRANSPORT  IN  LAKES:  MODELS 
AND  MEASUREMENTS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09735 


STUDY  ON  PHOSPHATE  AND  OTHER 
CHEMICAL  COMPONENTS  IN  PRECIPITA- 
TION IN  DONGHU  LAKE,  WUHAN  (IN  CHI- 
NESE), 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Wuhan  Inst,  of  Hydrobiology  (China). 
Q.  Liu,  J.  Hui,  and  F.  Lu. 

Oceanologia  et  Limnologia  Sinica,  Vol.  17,  No.  2, 
p  126-129,  March  1986.  4  tab,  7  ref.  English  sum- 
mary. 

Descriptors:  'Sulfates,  'Water  pollution  sources, 
•Acid  rain,  *Phosphates,  "Donghu  Lake,  *China, 
Ions,  Precipitation,  Hydrogen  ion  concentration, 
Sodium,  Nitrogen,  Chemical  analysis,  Seasonal 
variation. 

The  content,  annual  variation  and  main  ion  compo- 
sition of  phosphates  in  precipitation  into  Donghu 
Lake,  Wuhan,  China,  are  summarized.  The  annual 
input  of  phosphate  into  the  lake  by  precipitation 
and  inflows  was  calculated.  Precipitation  phos- 
phate levels  into  Donghu  Lake,  were  at  trace 
levels  of  0.452  mg  P04(3-)/L.  The  average  annual 
value  for  1962-63  was  0.072  mg  P04(3-)/L.  The 
highest  levels  were  in  autumn  (averaging  0.096  mg 
P04(3-)/L),  lower  in  winter  (0.072),  and  lowest  in 
spring  and  summer  (0.065  and  0.053).  The  most 
abundant  anion  found  in  the  precipitation  was 
S04(2-),  contributing  43.98%  to  the  total  volume 
of  ion  milliequivalents.  The  main  cations  were 
K(+),  and  Na(+),  contributing  42.22%  to  the 
total  volume  of  the  ion  milliequivalents.  The  pH 
varied  between  6.1  and  7.8.  Total  solids  were  76.4 
mg/L,  and  the  N/P  value  was  6.2:1.  The  annual 
input  of  phosphates  to  the  lake  surface  by  precipi- 
tation was  2.93  ton,  and  input  into  its  basin  was 
19.62  ton.  (Lantz-PTT) 
W89-09747 


CONCENTRATION  OF  HEAVY  METALS  IN 
THE  TISSUES  OF  FISHES  IN  QINGHAI- 
XIZANG  (TIBET)  PLATEAU  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

M.  Liu,  G.  Li,  W.  Bao,  S.  Zhang,  and  H.  Gu. 

Oceanologia  et  Limnologia  Sinica,  Vol.  17,  No.  1, 

p  66-71,  January  1986.  1  fig,  4  tab,  4  ref.  English 

summary. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
*Fish,  'Tissue  analysis,  'Chemical  analysis, 
"Qinghai  Lake,  *Yarlung  Zangbo  River,  Zinc, 
Tibet,  Cadmium,  Lead,  Copper,  Polarography, 
Gills,  Fins. 

Concentrations  of  zinc,  cadmium,  lead  and  copper 
were  determined  in  seven  tissues  of  Gymnocypris 
przewalskii  from  Qinghai  Lake  and  Brachymystax 
lenok  from  Yarlung  Zangbo  River  in  Xizang 
(Tibet)  Autonomous  Region.  Tissue  samples  from 
fish  were  collected  from  May  to  June,  1982.  These 
samples  were  then  ashed  by  Muffle  furnace  at  450 
C,  and  zinc,  cadmium,  lead,  and  copper  concentra- 
tions were  determined  by  anti-adsorption  physical 
coating  mercury  electrode  inverse  polarography 
(ASV).  Comparisons  were  made  between  the 
amount  of  trace  metals  found  in  muscle,  spawn, 
skin,  bone,  fin,  gill  and  stomach  of  Gymnocypris 
przewalskii,  and  the  amounts  found  in  the  same 
tissues  of  Brachymysiaz  lenok.  The  Zn,  Cd,  Pb  and 
Cu  mean  concentrations  in  total  body  of  Gymno- 
cypris przewalskii  were  32.9,  0.27,  1.12  and  1.87 
micrograms/g  dry  weight,  respectively.  Those  in 
Brachymysta  lenok  were  54.1,  1.12,  1.36  and  2.45 
microgram/g  dry  weight  respectively.  (Lantz- 
PTT) 
W89-09749 


ENVIRONMENTAL  GEOCHEMISTRY  OF 
SOME  HEAVY  METALS  IN  THE  SEDIMENTS 
OF  BOHAI  BAY  I.  THE  DISTRIBUTION  PAT- 
TERN OF  HEAVY  METALS  IN  THE  SEDI- 
MENTS AND  THEIR  BACKGROUND  VALUES 
(IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
ology. 

J.  Wu,  and  Y.  Li. 

Oceanologia  et  Limnologia  Sinica,  Vol.  16,  No.  2, 
p  92-101,  March  1985.  9  fig,  4  tab,  7  ref.  English 
summary. 

Descriptors:  *Water  pollution  sources,  'Heavy 
metals,  'Wastewater  outfall,  "Sediment  contamina- 
tion, "Bohai  Bay,  'Distribution  patterns,  *Path  of 
pollutants,     Chromium,     Nickel,     Lead,     Cobalt, 


Copper,  Cadmium,  Manganese,  Iron,  Zinc,  Estu- 
aries, Sedimentation  rates,  Silt. 

The  background  distribution  and  value  of  heavy 
metals  were  studied  pattern  in  the  sediments  of 
Bohai  Bay,  together  with  the  sources  of  this  pollu- 
tion. The  study  indicates  that:  (1)  the  sedimentary 
environment  and  the  grain  size  of  the  sediments  in 
Bohai  Bay  define  the  natural  background  distribu- 
tion of  the  heavy  metals  Fe,  Mn,  Zn,  Cr,  Ni,  Cu, 
Pb,  Co  and  Cd,  (i.e.  lower  concentration  in  the 
north  part  of  the  bay  and  higher  in  the  middle  and 
south  parts  of  the  bay  as  represented  by  the  distri- 
bution pattern  of  Ni);  (2)  the  accumulation  of  cer- 
tain heavy  metals  from  sewage  drainage  is  fre- 
quently found  within  the  isobath  curve  of  3-5  m 
off-shore,  and  between  the  Dagu  and  Beitang  estu- 
aries. This  forms  a  sewage-influenced  zone  repre- 
sented by  the  distribution  of  Pb;  (3)  an  arithmetic 
mean  (  +  /-2  standard  deviation)  calculated  from 
the  concentration  of  heavy  metals  in  fine  sediments 
from  the  background  region,  or  simply  an  upper 
limit  value  of  the  background  region  was  used  to 
represent  the  natural  background  values  of  heavy 
metals  in  the  fine  sediments  of  the  Bohai  Bay:  Zn, 
80  parts  per  million  (ppm);  Cr,  60  ppm;  Ni,  40 
ppm;  Cu,  30  ppm;  Pb,  25  ppm;  Co,  15  ppm;  and 
Cd,  0.15  ppm.;  and  (4)  the  accumulation  of  heavy 
metals  in  the  estuary  from  sewage  drainage  is  not 
serious  partly  because  of  the  large  silt  discharge 
and  high  sedimentation  rate.  (Author's  abstract) 
W89-09755 


MERCURY  IN  SEDIMENTS  OF  BOHAI  BAY 
(IN  CHENESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

S.  Zheng,  and  S.  Zhang. 

Oceanologia  et  Limnologia  Sinica,  Vol.  16,  No.  2, 

p  121-126,  March  1985.  5  fig,  1  tab,  12  ref.  English 

summary. 

Descriptors:  "Mercury,  "Sediment  contamination, 
•Bohai  Bay,  "Path  of  pollutants,  China,  Chemical 
analysis,  Distribution  patterns,  Estuaries,  Organic 
matter,  Salinity,  Path  of  pollutants,  Seawater. 

Mercury  contents  in  sediment  samples  taken  from 
27  stations  in  Bohai  Bay  from  August  21  to  27, 
1981,  were  determined  by  cold-vapor  atomic  fluo- 
rescence spectrometry  after  sediments  were  digest- 
ed with  acid  mixture.  Results  indicate  that  the 
concentration  of  total  mercury  varied  from  0.025 
to  0.170  mg/kg,  with  an  average  of  0.054  mg/kg. 
The  horizontal  distribution  shows  that  estuaries 
have  the  highest  values  of  Hg  in  the  Bay,  with  the 
western  part  of  the  Bay  having  generally  higher 
values  than  the  central  part.  Concentrations  of 
mercury  in  sediments  correlate  closely  with  the 
amount  of  organic  matter  in  sediments,  of  particle 
mercury  avaUable  in  suspended  matter,  and  the 
salinity  of  sea  water.  The  main  transporting  proc- 
ess of  mercury  in  Bohai  Bay  water  was  through 
the  adsorption  of  particulate  organic  substances. 
(Author's  abstract) 
W89-09756 


RELATIONSHIP  BETWEEN  HEAVY  METAL 
POLLUTION  AND  WATER  PRODUCTD/ITY 
IN  XIAMEN  ESTUARINE  HARBOR  (IN  CHI- 
NESE), 

Xiamen  Univ.  (China). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-09757 


MERCURY  CONTENT  IN  BROWN  TROUT 
SALMO  TRUTTA  FROM  LAKE  TYRIFJOR- 
DEN  (KVIKKSOLVINNHOLDET  HOS  ORRE- 
TEN  I TYRIFJORDEN), 

Oslo  Univ.  (Norway).  Biologisk  Inst. 
J.  Skurdal,  O.  K.  Skogheim,  and  T.  Qvenild. 
Fauna  FUNAAO  Vol.  38,  No.  4,  p  152-155,  1985. 
3  fig,  22  ref.  English  summary. 

Descriptors:  "Bioaccumulation,  "Path  of  pollut- 
ants, "Mercury,  "Trout,  "Lake  Tyrifjorden, 
Norway,  Tissue  analysis,  Fish  growth,  Fish  physi- 
ology. 

Axial  mercury  accumulation  in  young  and  adult 
brown  trout  in  Lake  Tyrifjorden,  Norway,  was 


different  during  young  stages  (parr)  in  the  river 
compared  to  the  adult  lacustrine  stages.  In  the  parr 
stages,  there  were  no  significant  increases  in  mer- 
cury concentration  with  weight  or  age,  reflecting 
both  the  moderate  levels  of  mercury  in  the  up- 
stream locality,  and  the  moderate  growth  in  young 
stages.  After  migration  into  Lake  Tyrifjorden, 
brown  trout  grew  rapidly  with  a  concurrent  in- 
crease in  axial  muscle  mercury  concentration.  This 
mercury  accumulation  increased  significantly  with 
both  weight  and  total  age,  but  was  best  correlated 
to  lake  residency  time,  i.e.  sea  age,  than  total  age. 
The  change  in  habitat  from  river  to  lake  also  is 
associated  with  a  change  in  diet  from  insect  larvae 
to  smelt  (Osmerus  eperlanus)  and  whitefish  (Core- 
gonus  lavaretus).  The  study  indicated  that  complex 
life  histories  influence  the  pattern  of  accumulation 
of  mercury  in  tissue.  (Author's  abstract) 
W89-09766 


PERSISTENT  CHLORINATED  HYDROCAR- 
BONS IN  EGGS  OF  SEABIRDS  FROM  THE 
COAST  OF  TELEMARK  IN  SOUTH-EASTERN 
NORWAY  (PERSISTENTE  KLORERTE  HY- 
DROKARBONER  I  SJOFUGLEGG  FRA 
KYSTEN  AV  TELEMARK), 
Fylkesmannen  i  Telemark,  Miljovernavdelingen, 
Oslo  (Norway). 

R.  Bergstrom,  and  G  Norheim. 
Fauna  FUNAAO  Vol.  39,  No.  2,  p  53-57,  1986.  1 
fig,  3  tab,  1 1  ref.  English  summary. 

Descriptors:  "Path  of  pollutants,  "Industrial 
wastes,  "Water  pollution  sources,  "Chlorinated  hy- 
drocarbons, "Eggs,  "Water  birds,  "Norway, 
"Bioaccumulation,  Telemark,  Organic  compounds, 
Hexachlorobenzene,  Octachlorostyrene,  Decach- 
lorobiphenyl,  DDE,  Polychlorinated  biphenyls, 
Gulls,  Hydrocarbons,  Fjords. 

The  Frierfiord  area  in  Telemark  County  (SE 
Norway)  is  heavily  burdened  with  pollution.  Emis- 
sions from  magnesium  production  include  the  re- 
lease of  persistent  hydrocarbons.  The  most  impor- 
tant of  these  are  hexachlorobenzene  (HCB),  oc- 
tachlorostyrene (OCS)  and  decachlorobiphenyl 
(DCB).  These  compounds  have  been  spread  over  a 
considerable  area,  and  can  be  detected  in  eggs  of 
the  Blackheaded  Gull  Larus  ridibundus  that  breeds 
within  the  Frierfiord,  and  in  eggs  of  the  Lesser 
Black-backed  Gull  Larus  fuscus  and  the  Herring 
Gull  Larus  argentatus  breeding  in  outward  coastal 
areas  southwest  of  the  fjiord.  From  1969  to  the 
present  there  has  been  a  considerable  decrease  in 
pollution  released  within  this  area.  Accordingly, 
eggs  of  the  Herring  Gull  have  shown  a  decrease  in 
the  levels  of  OCS  and  HCB.  No  reduction  has 
been  found  in  the  level  of  DCB.  All  eggs  have  also 
been  analyzed  for  concentrations  of  DDE  and 
PCB.  With  the  high  persistency  and  lipophility  of 
these  fully  chlorinated  compounds,  they  are  ex- 
pected to  remain  in  the  environment  for  many 
years.  (Author's  abstract) 
W89-09769 


APPLICATION  OF  DISSIMILARITY  MEAS- 
URE OF  CONCENTRATION  RATIOS  AND  ITS 
CRITICAL  VALUE  TO  HEAVY  METAL  CON- 
TAINED IN  BOTTOM  SEDIMENT, 

Nippon  Inst,  of  Tech.,  Saitama.  Dept.  of  Applied 

Statistics. 

H.  Nishida,  S.  Ikeda,  and  M.  Miyai. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 

No.  1,  p  11-15,  January  1986.  1  fig,  7  tab,  6  ref. 

Descriptors:  "Heavy  metals,  "Path  of  pollutants, 
"Bottom  sediments,  Copper,  Zinc,  Arsenic,  Statis- 
tical analysis,  Data  interpretation,  Sediment  con- 
tamination. 

A  dissimilarity  measure  for  analyzing  heavy  metal 
concentration  ratio  data  is  derived  when  the  origi- 
nal data  are  drawn  down  from  a  p-dimensional  log- 
normal  distribution.  This  allows  one  to  determine 
statistically  whether  two  samples  come  from  the 
same  population.  This  dissimilarity  measure,  Q  sub 
s,t,  is  applied  to  a  set  of  data  on  the  bottom 
sediment  of  tributaries  of  the  Jintsu  River  in  Japan. 
Each  of  the  86  samples  was  analyzed  by  neutron 
activation  analysis  for  the  elements  Cu,  Zn  and  As. 
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In  general,   the  distribution   of  the  heavy   metal 
concentration  in  sediments  is  considered  to  be  a 
logarithmic  normal  type.  (Lantz-PTT) 
W89-09775 


STUDIES  ON  THE  GROUNDWATER  POLLU- 
TION IN  ISLANDS  (D--SEAWATER  INTRU- 
SION INTO  GROUNDWATER  IN  GOGO 
ISLAND-UN  JAPANESE), 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
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CHANGES  IN  NITRATE  CONCENTRATION  IN 
SPRING  WATER  AT  NOGAWA  BASIN 
DURING  1976-1983, 

Tokyo    Univ.    of   Agriculture    and    Technology 

(Japan).  Faculty  of  Agriculture. 

N.  Ogura,  and  K.  Morikawa. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  46, 

No.  1,  p  56-60,  January  1985.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Spring  water,  'Water  chemistry, 
•Water  pollution  sources,  'Japan,  'Soil  contamina- 
tion, 'Nitrates,  Nogawa  River,  Nitrogen,  Domes- 
tic wastes. 

Spring  water  was  collected  at  a  fixed  point  in 
Kokubunji  City,  once  a  month  since  1976.  Concen- 
trations of  nitrate-N  ranged  from  455  to  645  micro- 
grams/L.  Mean  annual  concentration  of  nitrate  N 
increased  from  504  micrograms/L  in  1976  to  577 
micrograms/L  in  1983.  The  annual  increase 
amounted  to  about  10  micrograms  N/L.  This  sug- 
gests that  an  increased  amount  of  domestic  wastes 
permeated  the  soil  in  the  catchment  area,  which 
was  estimated  to  be  about  2  million  sq  m.  (Author's 
abstract) 
W89-09786 


SEASONAL  CHANGES  OF  BACTERIAL 
COUNTS  AND  BACTERIAL  SPECIES  IN  NILE 
RIVER  WATER  AT  TWO  WATER  PURIFICA- 
TION STATIONS  IN  CAIRO, 

Al-Azhar  Univ.,  Cairo  (Egypt).  Dept.  of  Botany. 
M.  S.  Ammar,  S.  H.  Elwan,  A.  A.  Razak,  and  E. 
H.  Ghanem. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 
No.  2,  p  109-114,  April  1986.  3  tab,  29  ref. 

Descriptors:  'Water  pollution  control,  'Bacterial 
analysis,  'Species  composition,  'Egypt,  'Nile 
River,  Cairo,  Water  treatment  facilities,  Culturing 
techniques,  Pollutant  identification,  Bacteria,  Sea- 
sonal variation,  Microbiological  studies,  Species 
diversity,  Water  pollution  sources. 

Seasonal  estimations  of  viable  bacterial  counts 
(VBC)  were  performed  for  Nile  River  water  at 
two  water  purification  stations  during  the  year 
1981-1982,  using  five  different  enumeration  media 
and  temperatures  of  incubation.  Identification  of 
146  bacterial  strains  isolated  from  the  different 
enumeration  plates  revealed  the  presence  of  14 
genera  covering  21  species.  Suggestions  were 
made  to  protect  the  Nile  River  from  the  pollution 
caused  by  human  waste  and  sewage.  (Author's 
abstract) 
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DEPTH  PROFILES  OF  DIMETHYLARSINATE, 
MONOMETHYLARSONATE,  AND  INORGAN- 
IC ARSENIC  IN  SEDIMENT  FROM  LAKE 
BIWA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Water  and  Soil  Environment  Div. 

T.  Takamatsu,  R.  Nakata,  T.  Yoshida,  and  M. 

Kawashima. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  46, 

No.  2,  p  93-99,  April   1985.  3  fig,   1  tab,  28  ref. 

Descriptors:  'Arsenic  compounds,  'Lake  sedi- 
ments, 'Path  of  pollutants,  'Japan,  'Arsenic, 
•Lake  Biwa,  Monomethylarsenate,  Fate  of  pollut- 
ants, Dimethylarsinate,  Sediment  contamination, 
Chemical  analysis,  Chromatography,  Spectropho- 
tometry. 


Three  sediment  cores  were  collected  from  Lake 
Biwa  and  analyzed  for  their  dimethylarsinate 
(DMA),  monomethylarsonate  (MMA),  and  inor- 
ganic arsenic  (I-As)  content.  The  analytical  tech- 
niques used  included  solvent  extraction,  anion-ex- 
change  chromatography,  and  final  determination 
of  arsenic  by  Hameless  atomic  absorption  spectro- 
photometry. The  sediment  was  found  to  contain 
trace  levels  of  DMA  (undetectable-24.7  micro- 
grams/kg  and  MMA  (20.8-44.1  microgramsAg  in 
addition  to  I-As  which  tended  to  be  present  in  the 
greatest  amount.  I-As  (and  T-As)  were  present  at 
high  concentrations  in  the  upper  layer  of  the  core. 
Freshwater  green  algae  are  highly  capable  of 
methylating  arsenic,  and  the  resulting  DMA  and 
MMA  are  contained  in  these  algal  cells.  It  is  thus 
likely  that  the  biological  debris  rich  in  DMA  and 
MMA  settle  on  the  lake  floor,  and  then  upon 
burial,  DMA  decomposes  to  MMA  and  subse- 
quently to  I-As  with  increasing  depth.  The  differ- 
ence in  the  decomposition  rates  of  DMA  and 
MMA  (the  rate:  DMA  >  MMA)  may  account  for 
the  configuration  of  the  profiles.  It  was  concluded 
that  the  influence  of  agricultural  chemicals  is  neg- 
ligble  in  this  case.  (Author's  abstract) 
W89-09791 


GENERAL  DISTRIBUTION  PROFILES  OF 
THIRTY-SIX  ELEMENTS  IN  SEDIMENTS 
AND  MANGANESE  CONCRETIONS  OF  LAKE 
BIWA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Water  and  Soil  Environment  Div. 

T.  Takamatsu,  M.  Kawashima,  R.  Matsushita,  and 

M.  Koyama. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  46, 

No.  2,  p  115-127,  April  1985.  6  fig,  3  tab,  52  ref. 

Descriptors:  'Lake  Biwa,  'Lake  sediments, 
'Japan,  Sediment  contamination,  Manganese, 
Phosphorus,  Arsenic,  Lead,  Selenium,  Iron, 
Nickel,  Cobalt,  Zinc,  Copper,  Mercury,  Chromi- 
um, Titanium,  Sodium,  Potassium,  Rubidinum, 
Cesium,  Magnesium,  Calcium,  Barium,  Strontium, 
Uranium,  Thorium,  Bromine,  Mathematical  stud- 
ies, Distribution  patterns,  Pollutant  identification, 
Water  pollution  sources,  Fate  of  pollutants. 

Thirty  sediment  cores  (30-40  cm  in  length),  47 
Ekman  dredge  samples,  and  Mn  concretions  were 
collected  from  Lake  Biwa.  The  concentrations  of 
36  elements  in  the  samples  were  determined  by 
instrumental  neutron  activation,  X-ray  fluores- 
cence, atomic  absorption,  and  colorimetric  analy- 
ses. The  elements  determined  included  Mn,  P,  As, 
Sb,  Fe,  Ni,  Co,  Zn,  Cu,  Pb,  Hg,  Cr,  Ti,  Na,  K,  Rb, 
Cs,  Mg,  Ca,  Sr,  Ba,  Sc,  Hf,  La,  Ce,  Sm  Eu,  Yb,  Lu, 
U,  Th,  Au,  Ta,  Nd,  Br  and  N.  Based  on  statistical 
considerations  and  calculation  of  the  concentration 
factors  of  the  elements,  the  features  of  the  elemen- 
tal distribution  in  Lake  Biwa  sediment  were  deter- 
mined. Concentrations  of  Mn  and  As  were  very 
high  in  the  uppermost  oxidized  layer  of  the  off- 
shore sediment  and  Mn  concretions.  This  resulted 
from  the  dissolution-deposition  cycles  of  these  ele- 
ments within  the  sedimentary  column  and  the 
bottom  water.  The  fixation  of  As  at  the  sediment 
surface  is  mainly  attributed  to  the  adsorption  of 
arsenate  onto  Mn(II)-rich  hydrous  Mn(lV)  oxide. 
There  were  high  concentrations  of  Zn,  Cu,  Pb  and 
Hg  in  recent  sediments.  Although  the  source  of 
these  elements  is  attributed  to  human  activities,  the 
individual  distribution  of  Zn  and  Cu  in  the  sedi- 
ment may  result  from  the  deposition  of  metal-rich 
planktonic  debris  and  subsequent  degradation  of 
the  debris.  The  orders  of  increasing  concentrations 
of  alkali  metals  and  lanthanides  in  the  sediment 
from  the  central  region,  compared  with  the  near- 
shore  sediment,  were  identical  to  the  orders  of 
increasing  atomic  numbers  from  Na  to  Cs  and  from 
La  to  Lu,  respectively.  (Author's  abstract) 
W89-09792 


REMOVAL  AND  EXCRETION  OF  DISSOLVED 
ORGANIC  MATTER  BY  PERIPHYTON  COM- 
MUNITY GROWN  IN  EUTROPHIC  RIVER 
WATER, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
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ANALYSIS  OF  THE  COMPOSITION  OF 
HEAVY  METAL  POLLUTION  IN  JAPANESE 
RIVER  SEDIMENTS  BY  PRINCIPAL  COMPO- 
NENT ANALYSIS, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5A. 
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CONCENTRATION  OF  LINEAR  ALKYLBEN- 
ZENE  SULFONATES  (LAS)  AND  ITS  COMPO- 
SITION IN  THE  RIVER  WATERS  OF  HYOGO 
PREF.  (IN  JAPANESE), 

Hyogo    Prefecture   Environmental    Science   Inst., 

Kobe  (Japan). 

Y.  Kobuke. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  46, 

No.  4,  p  279-286,  October  1985.  8  fig,  2  tab,  16  ref. 

English  summary. 

Descriptors:  'Path  of  pollutants,  'Surfactants, 
•Stream  pollution,  'Fate  of  pollutants,  'Japan, 
•Biodegradation,  Liquid  chromatography,  Bio- 
chemical oxygen  demand,  Carbon,  Organic  com- 
pounds, Detergents,  Pollutant  identification, 
Chemical  analysis,  Rivers,  Fluorometry. 

Water  pollution  by  linear  alkylbenzene  sulfonates 
(LAS)  was  investigated  by  fluorometric  analysis 
and  high  performance  liquid  chromatography.  An 
LAS  concentration  was  found  between  0.004  and 
2.5  mg/L,  and  values  >  0.5  mg/L  were  noted  in 
smaller  rivers  flowing  through  the  highly  devel- 
oped area  of  Hyogu  Prefecture,  Japan.  There  was 
a  positive  correlation  between  annual  mean  BOD 
and  LAS  concentration.  The  average  proportions 
of  C-10,  C-l,  C-12,  and  C-13  LAS  (homologues 
detectable  in  the  river)  were  19%,  49%,  26%  and 
6%,  respectively,  and  those  of  2-phenyl  isomer  of 
C-10,  C-l,  and  C-12  homologues  were  25%,  16% 
and  12%,  respectively,  in  the  river  waters.  These 
proportions  were  different  from  those  found  in  the 
commercial  detergents-regular  changes  were  ob- 
served in  spacial  variations  of  their  proportions. 
The  author  believes  that  these  phenomena  can  be 
explained  by  the  distance  principle  of  the  biodegra- 
dation of  LAS.  (Author's  abstract) 
W89-09805 


WATER-SEDIMENTS  INTERACTION  OF  SA- 
LIN1ZED  GROUNDWATER,  AND  ITS  CHEMI- 
CAL COMPOSITIONS  IN  COASTAL  AREAS 
(IN  JAPANESE), 

Geological  Survey  of  Japan,  Yatabe. 
K.  Ikeda. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  46, 
No.  4,  p  303-314,  October  1985.  15  fig,  1  tab,  15 
ref.  English  summary. 

Descriptors:  'Sediment-water  interfaces,  'Coastal 
aquifers,  'Geochemistry,  'Saline  water  intrusion, 
Aquifers,  Japan,  Chlorides,  Saline  water,  Ground- 
water quality,  Geohydrology,  Calcium,  Sodium, 
Magnesium,  Mixing,  Ion  exchange,  Clays,  Chemi- 
cal reactions,  Chemical  composition. 

Large-scale  intrusion  of  saltwater  into  freshwater 
aquifers  under  overdraft  conditions  has  occurred  in 
the  coastal  areas  of  Fuji,  Hamamatsu  and  Iwata  in 
Shizuoka  Prefecture.  The  origin  of  salt  water  was 
determined  to  be  sea  water  from  the  isotopic  study 
of  waters.  The  correlation  coefficients  of  the  chlo- 
ride concentration  to  the  delta-D  and  delta- 180 
were  0.97  and  0.96,  respectively,  throughout  these 
areas.  Contrasting  with  this,  the  chemical  charac- 
teristics of  the  salinized  groundwater  were  quite 
different  from  area  to  area.  In  the  Fuji  and  Hama- 
matsu areas,  the  contents  of  alkaline  earth  in  the 
water  greatly  exceeded  those  values  estimated  by 
the  simple  mixing  of  sea  water  and  groundwater, 
so  that  the  water  is  a  Ca-Na-Cl  type  in  Fuji,  and 
Ca-Mg-Cl  type  in  the  Hamamatsu  area.  In  the 
Iwata  area,  on  the  other  hand,  the  water  is  a  Na-Cl 
type  reflecting  a  simple  mixing  between  sea  water 
and  groundwater.  In  the  experiments  of  ion  ex- 
change reactions  between  sea  water  and  sediments 
using  boring  core  samples  from  these  areas,  the 
clay  particles  in  the  Fuji  and  Hamamatsu  areas  had 
calcium  and  magnesium  as  the  exchangeable  ca- 
tions, and  their  contents  exceeded  90%  of  the  total 
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exchangeable  cations.  In  contrast,  clay  particles  in 
the  Iwata  area  had  sodium  as  the  predominant 
exchangeable  cation  to  equilibrate  with  sea  water. 
The  different  mode  of  cation  exchange  reactions 
induced  by  sea  water  intrusion  into  the  aquifers, 
caused  a  different  chemical  evolution  of  water. 
(Author's  abstract) 
W89-09808 


VIRUS  LEVELS  IN  RIVER  WATERS, 

Medizinische  Akademie  'Carl  Gustav  Cams'  Dres- 
den (German  D.R.).  Inst,  fuer  Allgemeine  und 
Kommunale  Hygiene. 

R.  Walter,  W.  Macht,  J.  Durkop,  R.  Hecht,  and  U. 
Hornig. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  133- 
138,  1989.  4  fig,  3  tab,  13  ref. 

Descriptors:  *Viruses,  'Bacteria,  *Water  quality, 
•Rivers,  'Water  supply,  Aquatic  organisms,  Coli- 
forms,  Nitrogen,  Oxygen,  Heavy  metals,  Organic 
compounds,  Wastewater. 

In  many  countries  river  water  is  an  important 
resource  used  for  the  supply  of  population  and 
industry.  This  paper  deals  with  the  virological 
characteristics  of  two  rivers  and  with  those  quality 
factors  of  river  water  which  may  influence  the 
survival  and  distribution  of  viruses.  The  analyses 
carried  out  during  five  study  tours  concentrated  on 
the  following  items:  enteric  viruses,  total  germs, 
coliforms,  benthic  organisms,  oxygen  economy,  ni- 
trogen content,  salt  content  and  some  selected 
organic  compounds  and  heavy  metals.  For  each 
river  (or  section  of  a  river)  a  mean  domestic 
sewage  index  is  calculated.  A  close  connection  was 
found  between  the  sewage  index  and  the  virus 
levels  determined.  It  was  possible  to  interpret  some 
aspects  of  virus  dynamics  by  means  of  cluster  and 
factor  analysis.  The  results  show  that  in  general 
virus  levels  were  dependent  upon  virus  input 
through  domestic  sewage,  dilution  by  dispersion 
and  typical  rivers  metabolic  interactions.  (White- 
Reimer) 
W89-09821 


C02  STORAGE  AND  ALKALINITY  TRENDS 
IN  LAKES, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
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PHOSPHORUS  DYNAMICS  IN  WATER- 
SHEDS: ROLE  OF  TRAPPING  PROCESSES  IN 
SEDIMENTS  (DYNAMIQUE  DU  PHOSPHORE 
DANS  LES  BASSINS  VERSANTS:  IMPOR- 
TANCE DES  PHENOMENES  DE  RETENTION 
DANS  LES  SEDIMENTS), 

Institut  National  de  la  Recherche  Agronomique, 
Thonon-les-Bains  (France).  Inst,  de  Limonologie. 
J.  M.  Dorioz,  E.  Pilliboue,  and  A.  Ferhi. 
Water  Research  IAWPRC,  Vol  23,  No  2,  p  147- 
158,  1989.  6  fig,  8  tab,  34  ref.  English  summary. 

Descriptors:  'Phosphorus,  *Sediments,  *Nonpoint 
pollution  sources,  *Runoff,  *Water  pollution 
sources,  'Storm  runoff,  Watersheds,  Rivers,  Mass 
balance,  Sediment-water  interface. 

The  results  of  the  phosphorus  transfer  mechanism 
from  an  experimental  watershed  to  a  lake  located 
in  a  rural  area  drained  by  the  Redon  river  which 
flows  into  Lake  Leman  are  discussed.  The  basin 
extends  to  about  33  km  and  the  mean  annual  out- 
flow of  the  river  is  about  0.5  m.  Phosphorus  trans- 
ferred by  the  river  comes  from  two  main  sources: 
non-point  sources  related  to  the  erosion  of  agricul- 
tural lands  and  point  sources  from  sewage.  Differ- 
ent approaches  consisting  of  direct  measurements 
of  water  or  sediments,  or  based  on  inquiries,  were 
used  to  provide  an  accurate  phosphorus  mass  bal- 
ance in  the  river.  The  different  analyses  carried  out 
have  shown  the  major  role  played  by  sediments  in 
these  phosphorus  transfer  mechanisms  by  the  river. 
It  appears  that  an  appreciable  fraction  of  the  phos- 
phorus from  sewage  accumulates  in  the  sediments 
as  evidenced  by  the  large  difference  in  phosphorus 
concentration  found  between  sediment  sampled  in 
the  polluted  lower  part  of  the  river  and  the  sedi- 


ment of  the  unpolluted  zone  in  the  upper  part  of 
the  stream.  The  magnitude  of  this  accumulation  of 
phosphorus  in  the  sediments  depends  mainly  on: 
(1)  the  water  flow  level  of  the  stream  during  dry 
period;  (2)  the  length  of  the  dry  period;  and  (3)  the 
vicinity  of  sewage.  During  these  storage  periods 
the  mean  concentrations  of  the  different  forms  of 
phosphorus  in  water  change  significantly;  the  orth- 
ophosphate  fraction  increases  while  the  particulate 
and  other  soluble  forms  decrease.  The  transfer  of 
phosphorus  to  the  lake  was  shown  to  occur  during 
storm  flows.  Although  there  is  no  significant  rela- 
tion between  concentration  and  discharge  when 
the  results  are  considered  as  a  whole,  a  good 
correlation  is  obtained  when  the  types  of  storm 
flows  are  considered  independently.  These  results 
point  out  the  very  discontinuous  character  of  phos- 
phorus transport  by  rivers.  In  practice,  the  propor- 
tion of  the  varied  species  constituting  the  phospho- 
rus flux  recorded  at  the  outlet,  depends  not  only  on 
the  origin  of  inputs  but  also  on  the  interaction 
between  geochemical  process  and  hydrological 
regime.  The  bioavailability  of  phosphorus  is  prob- 
ably affected  by  these  transformations  occurring 
during  the  transport.  (Author's  abstract) 
W89-09823 


RELATIONSHIPS  BETWEEN  MICELLE- 
WATER  AND  OCTANOL-WATER  PARTITION 
CONSTANTS  FOR  HYDROPHOBIC  ORGAN- 
ICS  OF  ENVIRONMENTAL  INTEREST, 

Louisiana   State   Univ.,   Baton   Rouge.    Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 
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CLOSTRIDIUM  PERFRINGENS  AS  A  POINT 
SOURCE  INDICATOR  IN  NON-POINT  POL- 
LUTED STREAMS, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  5A. 
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METALS  FROM  SEDIMENTS, 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 

Botanisches  Inst. 

For  primary  bibliographic  entry  see  Field  2K. 
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WASTES  ON  NEW  YORK  AREA  BEACHES, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

R.  L.  Swanson. 

Journal  of  Environmental  Systems  JEVSBH,  Vol. 

18,  No.  2,  p  183-188,  1988-89.  1  fig,  1  tab. 

Descriptors:  'Beach  contamination,  'Water  pollu- 
tion sources,  'Water  pollution,  'New  York,  'New 
Jersey,   'Beaches,  Solid  wastes,  Medical  wastes. 

The  sources  of  floatable  wastes  and  their  transport 
are  reviewed  for  the  coastal  waters  of  New  Jersey 
and  Long  Island,  New  York.  The  beach  closures 
along  coastal  New  Jersey  in  1987  and  the  south 
shore  of  Long  Island  in  1988  have  focused  on 
hospital  or  infectious  waste.  The  volume  is  rela- 
tively small,  but  concerns  center  around  the  issue 
of  public  health.  Why  these  wastes  are  appearing 
more  frequently  is  not  certain.  The  bulk  of  noxious 
materials  continue  to  reach  New  York  Bight 
waters  and  beaches  from  the  same  sources  in  1988 
as  in  1976.  Major  sources  of  floatables  to  the  New 
York  Bight  include  combined  sewer  outfalls, 
wastewater  discharges,  solid  waste  handling,  com- 
mercial ships,  fishing  vessels  and  recreational  boat- 
ers, and  beach  users.  Source  reduction  is  the  key  to 
the  overall  problem  of  waste  management,  reduc- 
ing the  total  volume  of  potentially  floatable  materi- 
als. With  regard  to  medical  wastes,  the  medical 
profession  and  its  suppliers  must  examine  the  real 
need  for  its  disposable  supplies.  Perhaps  20  to  30% 
of  hospital  waste  is  plastic  compared  to  3%  to  6% 
for  municipal  solid  waste.  There  are  technological 
improvements  that  should  continue  to  be  explored 
in  order  to  reduce  the  volume  of  floatable  wastes 
reaching  area  beaches.  Some  of  these  are:  (1)  im- 
prove operation  and  maintenance  of  sewage  treat- 
ment plants  and  reinstitute  emergency  supplies  to 
reduce    bypassing    during    power    shortages,    (2) 


strive  to  reduce  or  eliminate  combined  sewer  out- 
falls, (3)  explore  alternatives  for  isolating  material 
released  to  the  marine  environment  by  combined 
sewer  overflow,  (4)  continue  to  improve  the  proc- 
ess of  removing  litter  and  floatable  debris  from 
streets  and  other  paved  areas  served  by  combined 
sewer  systems,  (5)  improve  solid  waste  handling 
practices  aimed  toward  recycling  and  the  use  of 
wastes  as  an  energy  source,  and  (6)  improve  the 
process  of  transferring  materials  to  landfills  and 
reduce  the  volume  of  materials  escaping  to  marine 
water  from  landfills.  (Miller-PTT) 
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COMPARISON  OF  FIVE  NORTHERN  VIRGIN- 
IA WATERSHEDS  IN  CONTRASTING  LAND 
USE  PATTERNS, 

East   Carolina  Univ.,   Greenville,   NC.   Dept.   of 

Political  Science. 

For  primary  bibliographic  entry  see  Field  4C. 
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SEPTIC  SYSTEM  CLEANERS:  A  SIGNIFICANT 
THREAT  TO  GROUNDWATER  QUALITY, 

Massachusetts    Univ.,    Amherst.    Environmental 

Inst. 

R.  R.  Noss. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 

151,  No.  4,  p  201-204,  March/ April  1989.  5  tab,  17 

ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Water 
pollution  sources,  'Water  quality,  'Groundwater 
pollution,  'Septic  tanks,  Massachusetts,  Cleaners, 
Wells,  Domestic  water,  Solvents,  Organic  sol- 
vents, Regulations. 

Some  septic  system  cleaners  are  composed  of 
chemicals  which  pose  a  significant  threat  to 
groundwater  quality.  A  survey  was  undertaken  to 
estimate  septic  system  cleaner  use  in  the  Amherst/ 
Northhampton,  Massachusetts  area.  Cleaner  prod- 
ucts were  tested  to  determine  composition.  In- 
stances of  groundwater  pollution  traceable  to 
septic  system  cleaners  are  cited.  Regulations  con- 
cerning septic  system  cleaners  from  10  northeast- 
ern states  are  reviewed.  The  vast  majority  of  septic 
system  cleaners  are  biological  and  are  unlikely  to 
pollute  groundwater.  Nonetheless,  chlorinated  or- 
ganic products  account  for  more  than  4%  of  all  the 
septic  system  cleaners  purchased.  There  is  a  prima 
facie  case  for  groundwater  pollution  based  on  the 
ingredients  of  the  organic  solvent-type  products. 
Given  the  proximity  of  domestic  wells  and  septic 
systems  in  many  unsewered  areas,  even  a  single  use 
of  a  chlorinated  solvent-type  septic  system  cleaner 
could  result  in  the  contamination  of  a  drinking 
water  source.  In  addition,  there  are  several  report- 
ed cases  in  the  literature  of  groundwater  pollution 
by  chlorinated  organics  due  to  septic  system  clean- 
er use.  Six  of  the  ten  northeastern  states  surveyed 
in  1985  had  adopted  regulations  banning  septic 
system  cleaners  containing  chlorinated  hydrocar- 
bons. These  regulations  appear  to  be  based,  in  most 
cases,  on  the  potential  for  groundwater  pollution 
posed  by  their  ingredients  rather  than  on  identified 
causal  relationships  or  specific  experiences  with 
the  cleaners.  (Miller-PTT) 
W89-09866 


USE  OF  TRIALKYLAMINES  AS  AN  INDICA- 
TOR OF  URBAN  SEWAGE  E\  SLUDGES, 
COASTAL  WATERS  AND  SEDIMENTS, 

Centro  de  Investigacion  y  Desarrollo,  Barcelona 
(Spain).  Environmental  Chemistry  Dept. 
For  primary  bibliographic  entry  see  Field  5A. 
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IN-SJTU  ADSORPTION  OF  SR90  IN  A  SAND 
AQUIFER  AT  THE  CHALK  RIVER  NUCLEAR 
LABORATORIES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

R.  E.  Jackson,  and  K.  J.  Inch. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
4,  No.  1,  p  27-50,  February  1989.  3  fig,  12  tab,  37 
ref. 
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Group  5B — Sources  Of  Pollution 

Descriptors:  'Adsorption,  *Chalk  River  Nuclear 
Laboratories,  •Ontario,  'Canada,  'Path  of  pollut- 
ants, 'Groundwater  pollution,  'Aquifers,  'Fate  of 
pollutants,  'Radioactive  wastes,  'Strontium  radioi- 
sotopes, Metals,  Heavy  metals,  Sand  aquifers,  Ra- 
dioisotopes, Waste  disposal,  Model  studies, 
Plumes,  Geohydrology,  Ion  exchange. 

Liquid  radioactive  wastes  containing  strontium-90 
were  disposed  into  a  shallow  sand  aquifer  at  the 
Chalk  River  Laboratories  northwest  of  Ottawa, 
Canada,  over  30  years  ago.  Cores  of  the  radioac- 
tive sands  were  recovered  and  analyzed  to  deter- 
mine the  nature  of  the  adsorption  process  by  which 
the  Sr90  was  retarded  to  its  present  rate  of  3%  of 
the  groundwater  velocity.  Results  indicate  that  the 
distribution  ratio  and  distribution  coefficient  of 
Sr90  were  most  strongly  affected  by  spatial  vari- 
ations in  the  adsorption  capacity  of  the  aquifer, 
estimated  by  the  specific  surface  area,  rather  than 
the  variations  in  the  concentration  of  competing 
cations.  The  adsorption  of  Sr90  appears  dominated 
by  specific  adsorption  to  Fe/Al/Mn  oxide  coatings 
on  the  sand  grains  rather  than  by  electrostatic 
adsorption,  that  is,  classical  cation  exchange. 
(Cassar-PTT) 
W89-09877 


IMPACT  OF  NITROGEN  FERTILIZERS  ON 
GROUNDWATER  QUALITY:  SOME  EXAM- 
PLES FROM  CZECHOSLOVAKIA, 

Stavebnl  geologie,  Hydrogeological  Department, 

Gorkeho  nam  7,  113  09  Prague  1,  Czechoslovakia. 

V.  Pekny,  J.  Skorepa,  and  J.  Vrba. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

4,  No.  1,  p  51-67,  February  1989.  6  fig,  1  tab,  27 

ref. 

Descriptors:  'Water  pollution  sources,  'Agricul- 
tural chemicals,  'Groundwater  pollution,  'Fertiliz- 
ers, 'Czechoslovakia,  Nitrates,  Farming,  Agricul- 
ture, Soil  properties,  Organic  matter,  Elbe  River, 
Aquifers,  Shallow  aquifers,  Alluvial  deposits, 
Water  quality. 

A  research  program  on  the  effects  of  farming 
activities  on  the  groundwater  quality  in  Czechoslo- 
vakia began  in  1976  on  experimental  fields  (20-30 
ha)  and,  simultaneously,  in  shallow  aquifers  of 
fluvial  deposits  of  the  Middle  Elbe  region  in  Bohe- 
mia on  a  regional  scale  (3000  sq  km).  Cereals,  root 
crops,  and  fodder  were  grown  with  variable  fertil- 
izer applications.  Results  indicate  that  the  nitrogen 
and  carbon  balance  is  essential  for  understanding 
the  physical  processes  that  occur  in  the  unsaturat- 
ed zone.  Perturbation  of  this  ratio  occurs  especially 
when  the  traditional  crop  rotation  is  replaced  by 
monoculture.  Over  a  period  of  four  years  at  the 
same  intensity  of  fertilization,  the  nitrate  content 
increase  in  the  groundwater  under  the  experimen- 
tal plots  under  monoculture  (barley)  was  nearly 
twice  as  high  as  for  plots  with  traditional  crop 
rotation  (potatoes,  wheat,  barley,  oat,  and  clover). 
The  nitrogen  balance  equation  indicates  that  on  the 
long-term  basis,  excessive  amounts  of  nitrogen 
have  been  supplied  to  the  soil  through  fertilizer,  as 
reflected  in  the  instability  of  the  soil  organic  matter 
and  losses  of  nitrogen  into  the  groundwater 
system.  Short-term  changes  are  also  significant, 
calling  for  a  high  frequency  of  sampling  during 
early  spring.  In  the  Elbe  River  region  of  Bohemia, 
a  high  intensity  farming  area,  nitrate  levels  in 
groundwater  have  doubled  while  fertilizer  applica- 
tion has  grown  eight-fold.  The  rapid  response  of 
the  aquifer  system  shows  that  aquifer  water  quality 
could  be  readily  restored  if  good  management 
practices  are  used;  on  the  other  hand,  the  aquifer 
system  is  vulnerable  to  deterioration  with  excessive 
fertilizer  use.  (Cassar-PTT) 
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BATCH  STUDIES  FOR  THE  INVESTIGATION 
OF  THE  MOBILITY  OF  THE  HEAVY  METALS 

CD,  CR,  CU  AND  ZN, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

M.  Fie,  and  M.  Isenbeck-Schroter. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

4,  No.  1,  p  69-78,  February  1989.  4  fig,  9  tab,  9  ref. 

Descriptors:   'Path  of  pollutants,   'Groundwater, 
•Heavy  metals,  'Geochemistry,  Metals,  Cadmium, 


Chromium,   Copper,   Zinc,   Adsorption,   Organic 
matter,  Clays,  Ion  exchange,  Soil  chemistry. 

Heavy  metal  mobility  was  determined  in  batch 
studies  of  soil  and  sand  samples  in  equilibrium  with 
groundwater  from  northern  Germany.  Slightly 
acid  groundwater  (pH  4.6  in  Segeberger  Forst 
water)  in  equilibrium  with  soil  and  sand  exhibited 
an  adsorption  process  which  could  be  described  by 
Freundlich  isotherms.  In  samples  with  calcareous 
water  (pH  7.6  in  water  from  Keil)  dissolution- 
precipitation  processes  predominated.  Based  on 
different  desorption  and  extraction  methods,  heavy 
metals  were  divided  into  three  fractions:  (1)  an 
exchangeable  fraction,  (2)  a  fraction  adsorbed  with 
high  selectivity  by  organic  matter,  clay  minerals 
and  Fe  and  Mn  oxide/hydroxides,  and  (3)  an  irre- 
versibly fixed  fraction.  Zn  and  Cd  were  relatively 
mobile  compared  with  Cu  and  Cr.  In  the  Kiel 
water  >90%  of  the  initial  Cd,  Cu  and  Zn  precipi- 
tated as  carbonate.  In  Segeberger  Forst  water,  Cd, 
Cu  and  Zn  were  mostly  dissolved  as  free  ions.  A 
complexation  with  sulfate  was  important  for  all 
four  metals,  but  chloride  complexation  was  impor- 
tant only  for  Cd.  Hydroxide  complexes  were  the 
major  species  for  Cr.  (Cassar-PTT) 
W89-09879 


COMPARISON  OF  TRAVEL  TIME  AND  CON- 
CENTRATION APPROACHES  TO  MODELING 
TRANSPORT  BY  GROUNDWATER, 

Tel-Aviv  Univ.  (Israel).  Faculty  of  Engineering. 
G.  Dagan,  and  V.  Nguyen. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
4,  No.   1,  p  79-91,  February  1989.  3  fig,  13  ref. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Groundwater  pollution,  'Solute  trans- 
port, Model  studies,  Mathematical  studies,  Lea- 
chates,  Radioactive  wastes. 

Two  approaches  to  characterize  transport  by 
groundwater  were  compared:  (1)  one  in  which 
solute  movement  is  represented  in  terms  of  concen- 
tration as  a  function  of  space  and  time  and  (2)  one 
in  which  a  travel-time  probability  distribution 
function  (pdf)  is  defined  as  the  probability  of  cross- 
ing of  a  compliance  surface  by  a  solute  particle. 
The  methods  were  applied  to  a  hypothetical  case 
of  leachate  discharging  into  a  shallow  unconfined 
aquifer,  with  transport  time  considered  negligible 
and  steady  flow.  The  time-travel  distribution 
showed  several  advantages:  robustness  in  charac- 
terizing the  transport  process,  an  appeal  to  intui- 
tion, a  unique  curve  combining  all  sources  of  un- 
certainty in  transport  characterization,  and  applica- 
tion to  transport  of  nuclear  waste  in  hard  rocks. 
The  time-travel  approach  had  several  disadvan- 
tages: global  characterization  of  transport  without 
including  extreme  values  of  concentration,  and  the 
inclusion  of  mechanisms  of  chemical  reaction, 
decay,  and  adsorption.  (Cassar-PTT) 
W89-09880 


VERTICAL  TRANSPORT  PROCESSES  IN  UN- 
CONFINED  AQUIFERS, 

Universidad  Nacional  de  La  Plata  (Argentina). 
Inst,  de  Limnologia. 

D.  W.  Ostendorf,  D.  A.  Reckhow,  and  D.  J. 
Popielarczyk. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
4,  No.  1,  p  93-107,  February  1989.  4  fig,  4  tab,  24 
ref,  append.  Massachusetts  Division  of  Water  Pol- 
lution Control  grant  86-30765. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Solute  transport,  'Aquifers,  Uncon- 
fined aquifers,  Model  studies,  Mathematical 
models,  Aquicludes,  Vertical  transport,  Babylon, 
New  York,  Landfills,  Leachates,  Nutrients,  Aer- 
ation, Chlorides. 

Simple  two-dimensional  mathematical  models 
were  developed  to  describe  the  unsteady  transport 
of  conservative  contaminants  through  an  uncon- 
fined aquifer  with  a  gently  sloping  aquiclude  sub- 
ject to  advection,  recharge,  and  vertical  dispersion. 
The  inclusion  of  vertical  transport  terms  allowed 
the  proper  nonreactive  analysis  of  closed  and  open 
chemical  systems,  with  the  latter  allowing  disper- 
sion of  volatile  constituents  across  the  water  table. 


These  systems  showed  conservative  and  pseudor- 
eactive  behavior,  respectively,  when  the  pollution 
was  analyzed  on  a  depth-integrated  basis.  Vertical 
and  longitudinal  chloride  and  total  inorganic 
carbon  observations  at  the  Babylon,  Long  Island, 
sanitary  landfill  plume  were  used  to  calibrate  and 
test  the  analyses  with  a  modest  level  of  accuracy, 
using  the  vertical  dispersivity  as  a  calibration 
factor  in  this  testing  process.  This  parameter  is 
important  in  the  determination  of  reaeration  rates 
across  the  water  table  and  nutrient  mixing  from 
below  in  the  related  problem  of  biological  transfor- 
mations near  the  free  surface.  (Cassar-PTT) 
W89-09881 


HYDROGEOLOGIC  FACTORS  AFFECTING 
ACID  NEUTRALIZATION  IN  CADWELL 
CREEK  WATERSHED,  WEST  CENTRAL  MAS- 
SACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09888 


INFERENCES  ABOUT  THE  MEAN  FROM 
CENSORED  WATER  QUALITY  DATA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

A.  H.  El-Shaarawi. 

Water  Resources  Research  WRERAO,  Vol.  25, 
No.  4,  p  685-690,  April  1989.  4  fig,  3  tab,  16  ref. 

Descriptors:  'Path  of  pollutants,  'Water  quality, 
'Mathematical  studies,  'Statistics,  'Statistical  anal- 
ysis, Niagara  River,  Lake  Ontario,  Likelihood  in- 
ference, Log-probability  method,  Modified  log- 
probability  method,  Maximum  likelihood  method, 
Monte  Carlo  method,  Metals,  Organic  compounds, 
Polychlorinated  biphenyls. 

Several  methods  for  making  inferences  about  the 
levels  of  metals  and  organic  contaminants  in  ambi- 
ent waters  from  type  I  censored  data  were  critical- 
ly evaluated.  The  maximum  likelihood  method 
(modified  or  unmodified)  proved  best  for  this  pur- 
pose. Although  it  was  biased,  the  bias  was  correct- 
able. It  also  provided  a  natural  way  for  obtaining 
an  approximate  confidence  interval  for  the  mean 
and  for  the  median  of  the  lognormal  distribution. 
The  log-probability  regression  (LR)  method  led  to 
inadmissible  estimates  for  the  censored  values  of 
the  concentration  which  were  below  the  detection 
level,  and  expressions  for  the  standard  errors  of 
these  LR  estimates  were  not  available.  For  nonlog- 
normal  data,  simulation  results  showed  that  the 
modified  maximum  likelihood  method  performed 
the  best;  however,  for  small  lognormal  samples  the 
modified  LR  method  was  best.  Polychlorinated 
biphenyl  concentrations  in  the  Niagara  River  were 
used  in  the  studies,  and  the  load  to  and  from  the 
river  was  estimated.  (Cassar-PTT) 
W89-09892 


SPORT  FISH  CONSUMPTION  AND  BODY 
BURDEN  LEVELS  OF  CHLORINATED  HY- 
DROCARBONS: A  STUDY  OF  WISCONSIN 
ANGLERS, 

Wisconsin  Div.  of  Health,  Madison.  Section  of 
Environmental  and  Chronic  Disease  Epidemiolo- 
gy- 

B.  J.  Fiore,  H.  A.  Anderson,  L.  P.  Hanrahan,  L.  J. 
Olson,  and  W.  C.  Sonzogni. 

Archives  of  Environmental  Health  AEHLEV, 
Vol.  44,  No.  2,  p  82-88,  March/April  1989.  4  fig, 
18  ref.  Centers  for  Disease  Control  grant  U53/ 
CCU5O0802-03-1. 

Descriptors:  'Public  health,  'Wisconsin,  'Sport 
fishing,  'Path  of  pollutants,  'Fish,  'Organic  com- 
pounds, Chlorinated  hydrocarbons,  Polychlorinat- 
ed biphenyls,  Recreation,  DDE,  Great  Lakes, 
Lakes. 

A  survey  of  801  Wisconsin  anglers  for  fishing  and 
consumption  habits  revealed  that  the  mean  annual 
number  of  sport-caught  fish  meals  was  18.  The 
mean  polychlorinated  biphenyl  (PCB)  serum  con- 
gener sum  level  for  192  anglers  was  2.2  micro- 
gram/liter  (range  =  nondetectable  to  27.1  micro- 
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gram/liter).  Mean  DDE  concentration  was  6.3  mi- 
crogram/liter  (range  =  nondetectable  to  40.0  mi- 
crogram/liter).  Seventy-two  percent  of  fisherman 
were  familiar  with  the  health  advisory  issued  by 
the  state,  and  57%  had  changed  their  fishing  or 
fish  consumption  habits  as  a  result  of  the  advisory. 
Statistically  significant  positive  Spearman  correla- 
tions were  observed  between  sport-caught  fish 
meals  and  PCB  and  DDE  sera  levels  and  between 
kilograms  of  fish  caught  and  PCB  sera  levels.  Of 
the  801  respondents,  31%  fished  on  Lake  Michigan 
and  81%  fished  on  inland  lakes.  Chinook  salmon 
made  up  40%  of  the  total  weight  of  fish  caught 
from  the  Great  Lakes;  walleye  pike  represented 
the  highest  proportion  (21%)  of  the  total  weight  of 
fish  caught  from  inland  waters.  (Cassar-PTT) 
W89-09903 


WET  DEPOSITION  OF  EXCESS  SULFATE  AT 
MACQUARIE  ISLAND,  54  DEGREES  S, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 
G.  P.  Ayers,  and  S.  L.  Ramsdale. 
Journal  of  Atmospheric  Chemistry,  Vol.  7,  No.  4, 
p  317-323,  November  1988.  2  fig,  12  ref. 

Descriptors:  *Water  pollution  sources,  *Marine  en- 
vironment, 'Precipitation,  *Rainfall,  *Air  pollu- 
tion, 'Sulfates,  'Acid  rain,  *Macquarie  Island, 
♦Australia,  Fallout,  Atmosphere,  Deposition. 

Annual  wet  deposition  of  excess  sulfate  at  Mac- 
quarie  Island  was  estimated  from  5  months  of 
rainwater  composition  data  covering  the  Austral 
summer  of  1985-86.  The  resulting  figure  of  2.1 
+or-0.6  mmol/sq  m/year  is  at  the  low  end  of 
previous  estimates  of  maritime  excess  sulfate  depo- 
sition by  precipitation.  Within  estimated  uncertain- 
ty limits  this  figure  is  consistent  with  the  dimethyl 
sulfide  (DMS)  emission  flux  which  would  be  pre- 
dicted for  latitude  50-60  degrees  S  (1.5  mmol/sq 
m/year  with  a  factor  of  2  uncertainty),  based 
solely  on  available  Northern  Hemispheric  DMS 
measurements.  (Cassar-PTT) 
W89-09905 


COMPARISONS  OF  SULFATE  AND  NITRATE 
PRODUCTION  IN  CLOUDS  ON  THE  MID-AT- 
LANTIC AND  PACIFIC  NORTHWEST  COASTS 
OF  THE  UNITED  STATES, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

D.  A.  Hegg,  and  P.  V.  Hobbs. 

Journal  of  Atmospheric  Chemistry,  Vol.  7,  No.  4, 

p  325-333,  November  1988.  3  tab,  14  ref. 

Descriptors:  'Water  pollution  sources,  'Precipita- 
tion, 'Clouds,  'Rainfall,  'Air  pollution,  'Sulfates, 
'Acid  rain,  'Nitrates,  Atmosphere. 

Sulfate  and  nitrate  production  in  clouds  were  de- 
termined on  the  East  and  West  coasts  of  the  United 
States.  Sulfate  production  on  the  mid-Atlantic 
Coast  was  significantly  greater  than  on  the  Pacific 
Northwest  Coast.  Nitrate  production  was  signifi- 
cant on  the  mid-Atlantic  Coast,  but  on  average, 
insignificant  on  the  Pacific  Northwest  Coast.  De- 
rived values  for  the  sulfate  and  nitrate  cloud  scav- 
enging coefficients  were  highly  variable,  mean 
values  of  0.53  and  0.44,  respectively,  and  did  not 
differ  significantly  from  each  other.  (Cassar-PTT) 
W89-09906 


HEAVY  METAL  CONCENTRATIONS  IN 
URBAN  SNOW  AS  AN  INDICATOR  OF  AIR 
POLLUTION, 

Muroran  Inst,  of  Tech.  (Japan).  Dept.  of  Chemical 

Engineering. 

H.  Sakai,  T.  Sasaki,  and  K.  Saito. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  77,  No.  2/3,  p  163-174,  December  1988.  2  fig, 

5  tab,  31  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Snow,  'Heavy  metals,  'Air  pollution, 
'Urban  areas,  Metals,  Manganese,  Zinc,  Lead, 
Copper,  Chromium,  Cadmium,  Trace  elements, 
Japan. 


Heavy  metals  concentrations  in  snow  collected  in 
and  around  urban  areas  and  from  snow  dumping 
stations  in  Hokkaido  clearly  increased  towards  the 
center  of  the  city  of  Sapporo.  They  were  influ- 
enced by  local  pollution  in  the  industrial  area  and 
by  the  effect  of  the  seasonal  wind  from  the  north- 
west. Mean  concentrations  of  the  elements  studied 
were  in  the  order  Mn  >  Zn  >  Pb  >  Cu  >  Cr  > 
Cd,  the  same  as  in  water,  except  for  Pb.  The 
elemental  concentrations  in  snow  were  from  sever- 
al to  tens  of  times  higher  than  background  levels. 
It  was  concluded  that  trace  metal  measurements  in 
snow  are  a  reliable  guide  to  the  degree  of  urban  air 
pollution.  (Cassar-PTT) 
W89-09913 


MULTIVARIATE  ANALYSIS  OF  HEAVY 
METAL  CONCENTRATION  IN  SEDIMENTS 
OF  THE  LAGOON  OF  VENICE, 

Venice  Univ.  (Italy).  Facolta  di  Chimica  Indus- 
trial. 

B.  Pavoni,  A.  Marcomini,  A.  Sfriso,  and  A.  A. 
Orio. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  77,  No.  2/3,  p  189-202,  December  1988.  6  fig, 
4  tab,  13  ref. 

Descriptors:  'Water  pollution  sources,  'Sediment 
contamination,  'Path  of  pollutants,  'Estuaries, 
'Lagoons,  'Venice  Lagoon,  'Italy,  'Heavy 
metals,  Sediments,  Metals,  Mercury,  Lead,  Cadmi- 
um, Nickel,  Cobalt,  Zinc,  Chromium,  Copper, 
Iron,  Statistical  analysis,  Principal  component  anal- 
ysis, Cluster  analysis,  Industrial  waste,  Water  pol- 
lution sources. 

Concentrations  of  Hg,  Pb,  Cd,  Ni,  Co,  Zn,  Cr,  Cu 
and  Fe  in  surface  sediments  sampled  in  the  Lagoon 
of  Venice  were  processed  using  two  mathematical 
statistical  methods.  Principal  component  analysis 
and  cluster  analysis  were  combined  in  order  to 
assess  the  degree  of  contamination  in  different 
areas  of  the  lagoon,  to  determine  the  sources,  and 
to  trace  the  diffusion  paths.  Data  were  normalized 
to  the  natural  concentrations  of  metals  determined 
from  the  deepest  sections  of  the  sediment  cores. 
The  eigenvalues  of  the  first  three  principal  compo- 
nents accounted  for  97%  of  the  total  variance.  The 
composition  of  the  first  eigenvector  was  related  to 
the  overall  metal  contamination.  The  second  prin- 
cipal component  separated  two  main  types  of  con- 
tamination: one  due  to  Hg,  the  second  to  Zn  and 
related  metals  (Cd,  Pb,  Co,  Cu  and  Ni).  The  third 
principal  component  isolated  Pb  from  the  Zn  asso- 
ciation. The  relationships  among  metals  highlight- 
ed by  the  cluster  analysis  and  synthesized  in  the 
dendrogram  helped  identify  the  sources  of  pollu- 
tion. The  lagoon  area  facing  the  Porto  Marghera 
industrial  zone  was  most  contaminated.  Sediments 
have  spread  from  there  to  peripheral  zones.  For 
metals,  such  as  Zn,  Cd  or  Pb,  the  contamination 
contributed  by  fresh  water  from  inland  was  also 
considerable.  (Author's  abstract) 
W89-09915 


ACIDITY  OF  ATMOSPHERIC  DEPOSITION 
IN  THE  LOWER  TAMAR  VALLEY,  TASMA- 
NIA, 

Tasmania  Univ.,  Hobart  (Australia).  Environmen- 
tal Studies. 
P.  S.  Low. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  77,  No.  2/3,  p  253-268,  December  1988.  3  fig, 
5  tab,  27  ref. 

Descriptors:  'Water  pollution  sources,  'Tasmania, 
'Australia,  'Precipitation,  'Rainfall,  'Air  pollu- 
tion, 'Sulfates,  'Acid  rain,  Fallout,  Tamar  Valley, 
Atmosphere,  Deposition,  Industrial  waste,  Fluor- 
ides, Aluminum. 

Monthly  bulk  (wet  and  dry)  atmospheric  deposi- 
tion samples  were  collected  from  July  1982  to 
August  1983  at  17  locations  in  the  lower  Tamar 
Valley  Tasmania,  where  an  oil-fired  thermal  power 
station,  an  aluminum  smelter,  and  a  ferro-alloys 
smelter  are  located.  The  pH  of  the  samples  varied 
from  4.0  to  8.0,  which  was  within  the  range  of 
those  measured  in  1982  and  1983.  Sixty-two  out  of 
194  samples  (32%)  measured  were  acidic  (pH 
<5.6).  Of  these,  25  samples  (13%)  had  pH  of  5.0  or 


less.  Sampling  locations  close  to  the  thermal  power 
station  tended  to  collect  more  acidic  samples  com- 
pared with  those  near  the  two  heavy  industries, 
where  the  presence  of  alkaline  species  was  more 
significant.  The  major  input  of  alkaline  species  to 
the  samples  appeared  to  derive  from  dry  deposi- 
tion. Statistical  analysis  of  the  March  1983  data 
(which  had  the  highest  number  of  acidic  samples 
throughout  the  study  period)  showed  that  the 
major  acid-producing  species  were  excess  sulfate, 
fluoride  (significantly  correlated  with  H+  in  the 
samples  with  pH  <5.6),  and  nitrate  (positively 
correlated  with  H+  in  the  samples  with  pH  >5.6, 
but  less  significant).  The  correlation  of  H+  with 
nitrate  in  the  samples  with  pH  >5.6  indicates  the 
neutralization  effect  caused  by  the  alkaline  ions. 
The  deposition  of  nitrate  at  some  locations  was 
likely  to  be  influenced  by  the  nitrogen  oxide  emis- 
sion from  motor  vehicles.  Data  were  compared 
with  those  recorded  at  Cape  Grim  Baseline  Air 
Pollution  Station  during  the  same  period.  It  was 
obvious  that  the  acidity  of  the  atmospheric  deposi- 
tion in  the  lower  Tamar  Valley  was  strongly  influ- 
enced by  the  industrial  activities  in  the  area.  Under 
certain  meteorological  and  emission  conditions,  the 
lower  Tamar  Valley  could  be  greatly  affected  by 
acidic  atmospheric  deposition.  (Author's  abstract) 
W89-09916 


DIETARY  EXPOSURE  OF  RAINBOW  TROUT 
(SALMO  GAIRDNERI)  TO  GREAT  LAKES 
COHO  SALMON  (ONCORHYNCHUS  KI- 
SUTCH  WALBAUM).  BIOACCUMULATION 
OF  HALOGENATED  AROMATIC  HYDRO- 
CARBONS AND  HOST  RESISTANCE  STUD- 
IES, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Pa- 
thology. 

G.  B.  Cleland,  B.  G.  Oliver,  and  R.  A.  Sonstegard. 
Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  4,  p 
281-290,  December  1988.  4  tab,  30  ref. 

Descriptors:  'Path  of  pollutants,  'Halogenated  hy- 
drocarbons, 'Water  pollution  effects,  'Trout, 
'Fish  populations,  'Bioaccumulation,  'Hydrocar- 
bons, 'Salmon,  Population  exposure,  Food  chains, 
Diets,  Organic  compounds,  Great  Lakes. 

Great  Lakes  coho  salmon  (Oncorhynchus  kisutch 
Walbaum)  contain  a  gradient  of  halogenated  aro- 
matic hydrocarbons  (HAHs)  naturally  bioaccumu- 
lated  from  their  environment  which  have  immuno- 
modulatory potential.  Juvenile  rainbow  trout 
(Salmo  gairdneri)  were  fed  diets  of  coho  salmon 
from  Lakes  Michigan  and  Ontario,  the  Pacific 
Ocean  and  control  trout  chow,  for  a  20-wk  period. 
The  body  burdens  of  organochlorines  bioaccumu- 
lated  in  rainbow  trout  were  similar  to  levels  in  the 
dietary  coho  salmon.  The  effect  on  natural  resist- 
ance was  assessed  by  challenge  with  a  titrated  dose 
of  Bibrio  anguillarum  (VA-58).  The  ability  to 
mount  a  protective  immune  response  was  deter- 
mined by  immunization  with  a  VA-58  bacterin 
followed  by  challenge  with  virulent  VA-58.  These 
parameters  of  host  resistance  of  rainbow  trout 
were  not  compromised  following  dietary  exposure 
to  Great  Lakes  coho  salmon.  (Author's  abstract) 
W89-09926 


ARSENIC  SPECIATION  IN  MARINE  INTER- 
STITIAL WATER:  THE  OCCURRENCE  OF  OR- 
GANOARSENICALS, 

Royal  Roads  Military  Coll.,  Victoria  (British  Co- 
lumbia). Dept.  of  Chemistry. 
K.  J.  Reimer,  and  J.  A.  J.  Thompson. 
Biogeochemistry  BIOGEP,  Vol.  6,  No.  3,  p  211- 
237,  1988.  10  fig,  6  tab,  50  ref. 

Descriptors:  'Arsenic  compounds,  'Estuaries,  'In- 
terstitial water,  'Marine  environment,  'Mine 
wastes,  'Path  of  pollutants,  Dissolved  solids,  Spe- 
ciation,  Industrial  wastes,  Discharge,  Effluents, 
Coastal  waters,  Inlets,  Sediment  sampler. 

Arsenic  speciation  data  are  presented  for  pore 
waters  squeezed  from  some  native  and  anthropo- 
genically  influenced  sediments.  Ten  stations  were 
sampled  with  a  box  corer  (to  20  cm)  at  two  British 
Columbia  coastal  sites  that  are  influenced  by  mine- 
tailings  discharges.   These  are  Rupert   Inlet  and 
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Alice  Arm  as  well  as  their  associated  systems  of 
Quatsino  Sound/Holberg  Inlet  and  Hastings  Arm, 
respectively.  Total  dissolved  arsenic  concentra- 
tions usually  exhibited  subsurface  maxima  at  5-10 
cm  and  were  generally  related  to  solid  phase  ar- 
senic levels,  but  there  was  also  a  dependence  on 
the  nature  of  the  substrate.  Tailings  exhibited  both 
the  lowest  (Rupert  Inlet)  and  the  highest  (Alice 
Arm)  dissolved  arsenic  concentrations.  Inorganic 
arsenicals,  arsenate  (AsV)  and  arsenite  (AsIII)  con- 
stituted the  majority  (>  99%)  of  the  dissolved 
species  but  every  sample  contained  organoarseni- 
cals.  This  is  the  first  report  of  mono,  di  and  tri- 
methylated  arsenic  species  in  marine  interstitial 
water.  A  strong  positive  correlation  between  the 
sum  of  the  methylarsenic  compounds  and  the  total 
dissolved  arsenic  was  found,  indicating  in  situ  mi- 
crobial methylation  similar  to  that  observed  in  non- 
aquatic  systems.  Flux  values  for  arsenic  at  the 
sediment-water  interface  suggest  that,  at  present, 
there  is  no  significant  mobilization  of  arsenic  from 
these  mine-derived  sediments  into  the  water 
column.  (Author's  abstract) 
W89-09944 


VIABILITY  OF  SALMONELLA  SPECIES  IN 
NATURAL  WATERS, 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 
M.  A.  Morinigo,  R.  Cornax,  M.  A.  Munoz,  P. 
Romero,  and  J.  J.  Borrego. 

Current  Microbiology  CUMIDD,  Vol.  18,  No.  4, 
P  267-273,  April  1989.  2  fig,  4  tab,  42  ref. 

Descriptors:  *Bioindicators,  'Salmonella,  'Bacte- 
ria, 'Sublethal  effects,  'Population  dynamics, 
Aquatic  populations,  Seawater,  Wastewater, 
Aquatic  environment. 

The  viability  of  different  species  of  Salmonella  in 
seawater  was  studied  under  controlled  laboratory 
conditions.  The  negative  influence  of  water  self- 
purifying  factors  exerted  on  the  survival  of  the 
microorganisms  varied  depending  on  the  factor 
considered  and  also  on  the  species  selected.  Biotic 
and  luminous  factors  were  mainly  responsible  for 
the  inactivation  and  disappearance  of  Salmonella  in 
the  water  solutions.  The  addition  of  1  %  of  sewage 
to  filtered  seawater  and  freshwater  provoked  a 
decrease  in  the  number  of  Salmonella  populations 
tested  in  comparison  with  the  solutions  without 
sewage.  On  the  other  hand,  an  increase  of  suble- 
thally  injured  Salmonella  cells  with  respect  to  ex- 
posure time  was  not  observed.  From  the  results 
obtained  from  T  sub  90  inactivation  experiments,  it 
may  be  deduced  that  the  main  factor  implicated  in 
the  disappearance  of  Salmonella  from  the  water 
mass  is  physical  dilution.  (Author's  abstract) 
W89-09947 


WATER-PHASE  DISTRIBUTION  OF  HEXACH- 
LOROBENZENE  IN  A  DELTAIC  ENVIRON- 
MENT (EBRE  DELTA,  WESTERN  MEDITER- 
RANEAN), 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain).  Dept.  of  Environmental  Chemistry. 

J.  O.  Grimalt,  J.  I.  Gomez-Belinchon,  R.  Llop,  and 

J.  Albaiges. 

Chemosphere  CMSHAP,  Vol.  17,  No.  10,  p  1893- 

1903,  1988.  1  fig,  2  tab,  34  ref. 

Descriptors:  'Toxic  wastes,  'Chlorinated  hydro- 
carbons, 'Path  of  pollutants,  'Water  pollution 
sources,  'Benzene,  'Deltas,  'Saline  water  systems, 
•Coastal  environment,  Mediterranean  Sea,  Natural 
waters,  Sedimentation,  Organic  compounds,  Wet- 
lands, Flow  velocity,  Detection  limits. 

Several  methods,  including  liquid-liquid  extraction 
and  adsorption  on  polyurethane  foam  and  on  Am- 
berlite  XAD-2  were  compared  for  analysis  of  hex- 
achlorobenzene  (HCB)  in  natural  waters.  Amber- 
lite  XAD-2  was  selected  for  a  study  of  the  distribu- 
tion of  this  compound  in  the  waters  of  the  Ebre 
Delta  (Western  Mediterranean).  A  volume  of 
about  100  L  per  sample  was  collected  at  a  flow 
rate  of  -500  ml/min  (5  bed  volumes/min)  which 
has  resulted  in  detection  limits  below  0.5  pg/L. 
The  results  obtained  show  that  the  river  is  a  major 
source  of  HCB  to  the  coastal  environment,  al- 
though the  ranges  of  concentration  are  below 
those  reported  for  other  riverine  areas  where  acute 


industrial  inputs  occur.  In  this  sense,  the  preferen- 
tial association  of  HCB  to  the  particulate  phase 
was  observed,  especially  in  the  samples  with 
higher  concentration,  so  that  sedimentation  is  a 
significant  step  in  the  fate  of  this  pollutant  in 
coastal  waters.  (Author's  abstract) 
W89-09948 


DETERMINATION,  FATE,  AND  POTENTIAL 
SIGNIFICANCE  OF  PCBS  IN  FISH  AND  SEDI- 
MENT SAMPLES  WITH  EMPHASIS  ON  SE- 
LECTED AHH-INDUCING  CONGENERS, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09952 


RELEASE  AND  FATE  MODELING  OF 
HIGHLY  VOLATILE  SOLVENTS  IN  THE 
RIVER  MAIN, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 

Projektgruppe         Umweltgefaehrdungsponteniale 

von  Chemikalien. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09953 


CHLORINATED  INSECTICIDE  RESIDUES  IN 
TANZANIAN  ENVIRONMENT.  TANZADRIN, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09954 


EVALUATION  OF  PREDICTABILITY  OF  AN 
AQUATIC  ENVIRONMENTAL  FATE  MODEL 
BY  USING  AN  AQUATIC  MICROCOSM, 

Mitsubishi-Kasei  Inst,  of  Toxicological  and  Envi- 
ronmental Sciences,  Yokohama  (Japan). 
For  primary  bibliographic  entry  see  Field  7C 
W89-09955 


CHARACTERIZATION  OF  THE  BIODEGRA- 
DABILITY  OF  COMPLEX  WASTES, 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
P.  Lindgaard-Jorgensen,  and  N.  Nyholm. 
Chemosphere  CMSHAP,  Vol.  17,  No.  10,  p  2073- 
2082,  1988.  4  fig,  2  tab,  11  ref. 

Descriptors:  'Oil  wastes,  'Biodegradation,  'Toxic- 
ity, 'Chemical  wastes,  'Chemical  wastewater, 
'Fate  of  pollutants,  Bioaccumulation,  Wastewater 
analysis,  Organic  carbon,  Industrial  wastes,  Algae. 

In  order  to  illustrate  a  method  for  investigating  the 
biodegradability  of  complex  wastes,  a  study  of  the 
degradability  of  two  petrochemical  wastewaters  is 
reported.  The  method  is  based  upon  non-specific 
summary  parameters  to  follow  the  course  of  degra- 
dation in  combination  with  a  characterization  by 
toxicity  tests  and  TLC  screening  for  bioaccumula- 
tive  substances.  In  the  first  petrochemical  mixture, 
45%  of  the  dissolved  organic  carbon  (DOC)  was 
degraded  in  a  screening  test  for  ready  biodegrada- 
bility (shake  flask  die  away  test).  This  fraction  of 
carbon  might  be  considered  as  readily  degradable. 
Another  15%  of  DOC  was  degraded  within  60 
days  in  a  so-called  stabilization  study  performed 
with  a  higher  concentration  of  wastewater.  The 
residual  40%  of  DOC  was  slowly  or  non-degrad- 
able,  and  showed  a  significant  toxic  effect  on  the 
photosynthetic  activity  of  algae  at  a  concentration 
of  0.47  ml/L.  In  addition,  the  residue  contained 
potentially  accumulating  compounds  with  log  P 
sub  Ow  =  4.65.  In  the  second  petrochemical  mix- 
ture, wastewater  from  another  petrochemical  in- 
dustry, only  20-30%  of  the  DOC  was  degraded  in 
the  shake  flask  screening  test,  and  another  10-20% 
in  60  days  in  the  stabilization  test.  The  residual 
60%  DOC  was  slowly  or  non-degradable,  and 
showed  a  significant  toxic  effect  on  the  photosyn- 
thetic activity  of  algae  at  a  concentration  of  35  ml/ 
L.  The  residue  contained  potentially  accumulating 
compounds  with  log  P  sub  ow  =  3.05.  The  non- 
compound  specific  analyses  in  combination  with 
toxicity  tests  and  TLC-screening  can  be  used  to 
screen  a  mixture  of  chemicals  for  environmentally 
harmful  non-degradable  compounds.  If  such  com- 
pounds are  found,  it  is  recommended  that  specific 


analyses   be    performed    to    identify    these    com- 
pounds. (Author's  abstract) 
W89-09956 


SUMMER  TOTAL  PHOSPHORUS  IN  LAKES: 
A  MAP  OF  MINNESOTA,  WISCONSIN,  AND 
MICHIGAN,  USA, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09960 


ISOLATION  AND  CHARACTERIZATION  OF 
QUINOLINE-DEGRADING  BACTERIA  FROM 
SUBSURFACE  SEDIMENTS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

F.  J.  Brockman,  B.  A.  Denovan,  R.  J.  Hicks,  and  J. 

K.  Fredrickson. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  4,  p  1029-1032,  April  1989. 

3  fig,  24  ref.  DOE  Contract  DE-AC06-76RLO 

1830. 

Descriptors:  'Soil  bacteria,  'Bacterial  physiology, 
'Aromatic  compounds,  'Quinoline,  'Fate  of  pol- 
lutants, 'Biodegradation,  Subsurface  sediments, 
Hydrocarbons. 

Two  gram-negative,  motile  bacteria  isolated  from 
deep  subsurface  sediments  mineralized  the  nitro- 
gen-containing polyaromatic  hydrocarbon  quino- 
line under  aerobic  conditions  and  transformed 
quinoline  to  soluble  intermediates  under  anaerobic 
conditions.  Many  aromatic  compounds  were  also 
able  to  serve  as  the  sole  source  of  carbon  and 
energy  under  aerobic  conditions.  Rapid  aerobic 
mineralization  of  quinoline  at  concentrations  as 
low  as  0.002  microgram/ml  indicates  that  these 
organisms  possess  a  high-affinity  uptake  and  utili- 
zation system,  which  may  reflect  the  oligotrophic 
nature  of  deep  subsurface  environments.  Both  bac- 
teria harbored  four  plasmids  of  identical  size,  rang- 
ing from  50-440  kilobases.  (Author's  abstract) 
W89-09971 


HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL):  III.  CONCENTRATIONS  OF  IRON, 
MANGANESE,  NICKEL,  COBALT,  MOLYBDE- 
NUM, ZINC,  CADMIUM,  LEAD  AND  COPPER 
IN  INTERSTITIAL  WATER  AND  SEDIMENT 
DRY  WEIGHTS, 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  G. m.b.H.,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09974 


LIQUID  CHROMATOGRAPHY  APPLICA- 
TIONS TO  DETERMINATION  OF  SORPTION 
ON  AQUIFER  MATERIALS, 

William  and  Mary  Coll.,  Gloucester  Point,  VA. 

Inst,  of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09992 


PRIMARY  BIODEGRADATION  OF  ANIONIC 
SURFACTANTS  IN  LAUNDRY  DETERGENTS, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Microbi- 
ology. 

G.  C.  Okpokwasili,  and  C.  N.  Nwabuzor. 
Chemosphere  CMSHAF,  Vol.  17,  No.  11,  p  2175- 
2182,  1988.  1  fig,  3  tab,  16  ref. 

Descriptors:  'Surfactants,  'Detergents,  'Biodegra- 
dation, 'Microbial  degradation,  'Fate  of  pollut- 
ants, Sodium  dodecyl  sulfate. 

Microbial  degradation  of  surfactant  components  of 
five  powdered  laundry  detergents  and  sodium  do- 
decyl sulfate  (SDS)  was  investigated.  Biodegrada- 
tion was  evaluated  by  monitoring  substrate  disap- 
pearance in  terms  of  methylene  blue  active  sub- 
stances using  the  'river-water  die-away'  method. 
While  SDS  and  three  commercial  detergents  were 
degraded  in  21  days  or  less,  two  persisted  for  28 
days  or  more.  One  of  them  was  only  45%  degrad- 
ed in  32  days.  Therefore,  proper  scrutiny  of  the 
active  surfactant  components  of  detergent  formula- 
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tions  is  necessary  in  order  to  eliminate  those  ingre- 
dients that  show  persistence  tendencies  and,  as  a 
result,  are  likely  to  pose  environmental  pollution 
problems.  (Author's  abstract) 
W89-09993 


ANALYSIS  AND  PERSISTENCE  OF  TRIBU- 
TYL  PHOSPHATES  IN  RIVERINE  AND 
MARINE  COASTAL  WATERS, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain).  Dept.  of  Environmental  Chemistry. 

J.  I.  Gomez-Belinchon,  J.  O.  Grimalt,  and  J. 

Albaiges. 

Chemosphere  CMSHAF,  Vol.  17,  No.  11,  p  2189- 

2197,  1988.  5  fig,  2  tab,  19  ref. 

Descriptors:  'Organic  compounds,  'Organophos- 
phorous compounds,  *Fate  of  pollutants,  *Rivers, 
•Coastal  waters,  Besos  River,  Llobregat  River, 
Spain,  Tributyl  phosphates. 

Tributyl  phosphates  (TBP)  and  other  volatile  or- 
ganic compounds  were  analyzed  by  closed  loop 
stripping  in  the  waters  of  two  heavily  polluted 
rivers  in  Spain,  the  Besos  and  Llobregat,  as  well  as 
in  the  marine  area  located  in  front  of  the  river 
mouths.  Identification  included  the  isomeric  com- 
position of  TBP.  Concentrations  of  TBP  (mostly 
tri(isobutyl)phosphate)  up  to  24  microgram/1  were 
found  in  the  rivers.  Accidental  spillages  rather 
than  chronic  inputs  appear  to  be  responsible  for 
these  levels,  especially  in  the  Besos  River.  The 
TBP  content  of  the  marine  samples,  which  is  well 
below  that  of  the  river  waters,  is  interpreted  in 
terms  of  dilution  and  evaporation  processes  taking 
place  in  the  coastal  system.  Since  volatility  and  not 
chemical  stability,  is  their  common  property,  evap- 
oration appears  to  be  the  more  likely  process  by 
which  these  components  disappear  from  the  water 
column.  (Author's  abstract) 
W89-09994 


MICROBIAL  DEGRADATION  KINETICS  OF 
TOXIC  ORGANIC  CHEMICALS  OVER  A  WIDE 
RANGE  OF  CONCENTRATIONS  IN  NATURAL 
AQUATIC  SYSTEMS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
H.-M.  Hwang,  R.  E.  Hodson,  and  D.  L.  Lewis. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  1,  p  65-74,  1989.  3  fig,  2 
tab,  22  ref.  EPA-University  of  Georgia  Coopera- 
tive Research  Agreement  CR812638-01-2. 

Descriptors:  *Toxic  wastes,  *Biodegradation,  'Mi- 
crobial degradation,  'Organic  compounds,  'Fate 
of  pollutants,  Natural  waters,  Kinetics,  Water  tem- 
perature, Radioactive  tracers,  Tracer  studies,  Bio- 
degradation. 

The  degradation  kinetics  for  p-cresol,  phenol,  p- 
chlorophenol,  acetone,  and  methanol,  exposed  to 
natural  aquatic  microbial  assemblages,  were  exam- 
ined over  a  wide  range  of  concentrations.  Com- 
pounds were  added  in  radiolabeled  form  and  incu- 
bated at  25  C  for  periods  ranging  from  several 
hours  to  one  day.  The  results  revealed  that  degra- 
dation kinetics  were  multiphasic  for  each  of  the 
compounds  during  at  least  one  sampling  period, 
i.e.,  the  kinetic  parameters  Kt  and  Vmax  increased 
with  increasing  substrate  concentration.  The  ob- 
served multiphasicity  suggests  the  presence  within 
the  natural  microbial  assemblages  of  multiple 
uptake/degradative  systems,  each  with  distinguish- 
able kinetic  parameters  and  each  dominating  the 
degradation  at  a  different  substrate  concentration 
range.  If  the  kinetic  diversity  is  ignored  and  rates 
of  degradation  are  calculated  based  on  the  assump- 
tion that  kinetics  follow  simple  hyperbolic  (Mi- 
chaelis-Menten)  relationships,  then  errors  as  large 
as  40,000-fold  can  result.  Thus,  the  present  results 
suggest  that  models  for  predicting  the  persistence 
of  such  compounds  in  natural  waters  should  con- 
sider changes  in  kinetic  constants  with  substrate 
concentration.  (Author's  abstract) 
W89- 10002 


ADAPTATION  OF  AQUIFER  MICROBIAL 
COMMUNITIES  TO  THE  BIODEGRADATION 
OF  XENOBIOTIC  COMPOUNDS:  INFLUENCE 
OF  SUBSTRATE  CONCENTRATION  AND 
PREEXPOSURE, 


North  Carolina  Univ.   at  Chapel  Hill.   Dept.  of 

Environmental  Sciences  and  Engineering. 

C.  M.  Aelion,  D.  C.  Dobbins,  and  F.  K.  Pfaender. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  8,  No.  1,  p  75-86,  1989.  7  fig,  2 

tab,   20  ref.   EPA   Cooperative   Agreement   CR- 

811828. 

Descriptors:  'Biodegradation,  'Microbial  degrada- 
tion, 'Organic  compounds,  'Fate  of  pollutants, 
•Groundwater  pollution,  Metabolism,  Phenols, 
Adaptation,  Radioactive  tracers,  Tracer  studies, 
Biodegradation,  Aquifer. 

The  adaptation  response  of  aquifer  microbial  com- 
munities to  xenobiotics  and  the  influence  of  chemi- 
cal preexposure  in  the  laboratory  and  in  situ  on 
adaptation  were  examined.  Adaptation  and  biode- 
gradation were  assessed  as  mineralization  and  cel- 
lular incorporation  of  14C-radiolabeled  substrates. 
For  some  compounds,  such  as  ethylene  dibromide, 
aniline,  and  m-nitrophenol,  biodegradation  and  ad- 
aptation rates  were  not  influenced  by  chemical 
concentration  over  the  range  tested.  Biodegrada- 
tion rates  increased  with  concentration  of  p-chlor- 
ophenol,  and  a  gradient  of  adaptation  and  biode- 
gradation responses  was  observed  for  p-nitro- 
phenol  up  to  a  threshold  concentration.  Acclima- 
tion to  laboratory  conditions  decreased  but  did  not 
eliminate  the  adaptation  period  to  p-nitrophenol. 
Laboratory  adaptation  studies  and  examination  of 
uncontaminated  and  contaminated  field  samples 
from  a  single  aquifer  indicated  that  adaptation  was 
accompanied  by  shifts  in  the  metabolic  fate  of  the 
substrate.  The  increased  metabolism  associated 
with  adapted  communities  resulted  predominantly 
from  increased  mineralization.  Cellular  incorpora- 
tion represented  a  significantly  smaller  fraction  of 
total  metabolism  in  the  adapted  versus  the  unadapt- 
ed  communities.  The  results  indicated  that  the 
adaptation  response  in  aquifer  solids  is  due  to  a 
complex  set  of  interactions  that  are  influenced  by 
the  physiology  and  growth  of  the  degrading  popu- 
lations. (Author's  abstract) 
W89- 10003 


UPTAKE,  ELIMINATION  AND  TISSUE  DIS- 
TRIBUTION OF  DIETARY  AND  AQUEOUS 
CADMIUM  BY  RAINBOW  TROUT  (SALMO 
GAIRDNERI  RICHARDSON)  AND  LAKE  WHI- 
TEFISH  (COREGONUS  CLUPEAFORMIS  MIT- 
CHILL), 

Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
S.  E.  Harrison,  and  J.  F.  Klaverkamp. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  1,  p  87-97,  1989.  3  fig,  1 
tab,  32  ref. 

Descriptors:  'Cadmium,  'Heavy  metals,  'Fish, 
'Path  of  pollutants,  'Biological  magnification, 
Trout,  Whitefish,  Tissue  analysis,  Kinetics,  Mathe- 
matical models,  Radioisotope  studies,  Cadmium  ra- 
dioisotopes, Fish  food. 

Rainbow  trout  (Salmo  gairdneri)  and  lake  white- 
fish  (Coregonus  clupeaformis)  were  exposed  for  72 
days  to  109Cd  in  pelletized  commercial  trout  food 
or  in  the  water  in  a  continuous-flow  water  expo- 
sure system.  Blood,  gill,  gut,  liver,  kidney,  muscle, 
skin,  feces,  and  gut  contents  were  sampled  from  40 
fish  in  each  group  during  the  exposure  phase  and 
from  20  fish  in  each  group  during  the  subsequent 
56-day  depuration  period.  Gill  accumulated  the 
highest  cadmium  concentrations.  After  56  days  of 
depuration,  most  of  the  cadmium  in  food-exposed 
fish  of  both  species  was  in  the  kidney,  gut  and 
liver,  but  water-exposed  fish  retained  most  of  the 
cadmium  in  gill  and  kidney.  Whole-body  concen- 
tration factors  (L/kg  wet  weight  tissue)  after  72 
days  of  exposure  for  water-exposed  fish  were  55 
for  rainbow  trout  and  42  for  whitefish.  Whole- 
body  bioconcentration  factors  after  72  days  of 
exposure  for  food-exposed  fish  were  less  than  1  (kg 
food/kg  dry  weight  tissue).  Both  species  accumu- 
lated significantly  greater  proportions  of  the  cad- 
mium dose  from  food  than  from  water.  The  per- 
centages of  the  cadmium  dose  accumulated  after 
72  days  of  water  exposure  were  0.15%  for  trout 
and  0.11%  for  whitefish,  whereas  for  food  expo- 
sure the  values  were  1.03%  for  trout  and  1.01% 
for  whitefish.  A  simple  two-compartment  kinetic 


model  was  fitted  to  the  data.  Equilibrium  cadmium 
bioconcentration  factors  for  aqueous  exposure 
were  estimated  to  be  161  for  rainbow  trout  and  51 
for  lake  whitefish.  Biological  half-times  for  depura- 
tion ranged  from  24  to  63  days.  (Author's  abstract) 
W89- 10004 


EFFECT  OF  DISSOLVED  ORGANIC  MATTER 

FROM  CANADIAN  SHIELD  LAKES  ON  THE 

BIOAVAILABILITY  OF  1,3,6,8-TETRACHLOR- 

ODIBENZO-P-DIOXIN  TO  THE  AMPHIPOD 

CRANGONYX  LAURENTIUS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

M.  R.  Servos,  and  D.  C.  G.  Muir. 

Environmental      Toxicology      and       Chemistry 

ETOCDK,  Vol.  8,  No.  2,  p  141-150,  1989.  5  fig,  2 

tab,  27  ref. 

Descriptors:  'Toxic  wastes,  'Path  of  pollutants, 
'Dissolved  solids,  'Dioxins,  'Canada,  'Bioavaila- 
bility, Lakes,  Amphipods,  Solubility,  Kinetics, 
Mathematical  analysis,  Ontario,  Epilimnion,  Popu- 
lation exposure,  Interstitial  water,  Lake  sediments. 

The  effect  of  dissolved  organic  matter  (DOM)  on 
the  apparent  solubility  and  bioavailability  of 
1,3,6,8-tetrachlorodibenzo-p-dioxin  (1,3,6,8- 

TCDD)  was  examined  in  epilimnetic  and  sediment 
interstitial  waters  collected  from  the  Canadian 
Shield  lakes  in  the  Experimental  Lakes  Area  of 
northwestern  Ontario.  DOM  enhanced  the  appar- 
ent solubility  of  1,3,6,8-TCDD  by  as  much  as  three 
times  over  the  reference  DOM-free  water  (DOM 
<0.24  mg/L).  The  percentage  of  1,3,6,8-TCDD 
bound  to  DOM  increased  as  the  dissolved  organic 
carbon  (DOC)  concentration  increased.  Uptake 
rate  constants  of  1,3,6,8-TCDD  in  Crangonyx  laur- 
entianus  decreased  in  the  presence  of  DOM.  Only 
the  1,3,6,8-TCDD  that  was  truly  in  solution  appar- 
ently was  available  for  uptake  by  biota.  The  qual- 
ity or  site  of  collection  of  the  DOM  also  was  an 
important  factor.  Sediment  interstitial  waters  had  a 
greater  affinity  for  1,3,6,8-TCDD  than  did  epilim- 
netic waters,  as  indicated  by  the  DOC  partition 
coefficient.  Although  the  DOM  may  enhance  the 
apparent  solubility  of  1,3,6,8-TCDD,  DOM  also 
reduces  the  amount  of  1,3,6,8-TCDD  truly  free  in 
solution  and  therefore  bioavailable.  Solubility  en- 
hancement may,  however,  lead  to  greater  disper- 
sion of  1,3,6,8-TCDD  and  low-level  exposure  of 
the  biota  as  the  1,3,6,8-TCDD  gradually  desorbs 
from  the  TCDD-DOM  complex.  (Author's  ab- 
stract) 
W89-10007 


ADAPTATION  TO  A  QUATERNARY  AMMO- 
NIUM SURFACTANT  IN  AQUATIC  SEDI- 
MENT MICROCOSMS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
R.  J.  Shimp. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  3,  p  201-208,  1989.  4  fig,  2 
tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Biodegra- 
dation, 'Surfactants,  'Adaptation,  'Microbial  deg- 
radation, 'Fate  of  pollutants,  Microcosms,  Sedi- 
ments, Dodecyltrimethylammonium  chloride,  Me- 
tabolism. 

Adaptation  by  natural  microbial  communities  may 
be  defined  operationally  as  an  increase  in  the  bio- 
degradation rate  of  a  chemical  as  a  result  of  expo- 
sure to  the  material.  The  comparative  adaptation 
of  sediment-associated  and  water  microbial  com- 
munities to  the  sorptive  cationic  surfactant  dode- 
cyltrimethylammonium chloride  (C12-TMAC)  was 
studied  in  continuous-flow,  settled-sediment  micro- 
cosms. In  microcosms  initially  exposed  to  an  input 
concentrations  of  0.1  mg/L  C12-TMAC,  biodegra- 
dation activity  in  the  water  column  increased  20- 
fold  after  approximately  10-15  days.  As  input  con- 
centration of  C12-TMAC  entering  the  microcosm 
were  increased,  water  column  biodegradation  ac- 
tivity also  increased,  even  though  measured  water 
column  concentrations  remained  relatively  con- 
stant, due  to  biodegradation  and/or  adsorption. 
When   C12-TMAC   input   was   reduced   to   zero, 
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microbial  activity  returned  to  control  levels.  Sedi- 
ment biodegradative  activity  was  unaffected  by 
input  concentration  of  C12-TMAC  below  0.5  mg/ 
L.  When  the  input  concentration  was  increased  to 
10  mg/L,  biodegradative  activity  increased  by  at 
least  10-fold.  Once  adaptation  had  occurred  in  the 
sediments,  the  process  was  relatively  unaffected  by 
reductions  in  the  concentration  of  C12-TMAC  en- 
tering the  microcosms.  Thus,  relative  to  processes 
in  the  water  column,  the  presence  of  sediments  can 
influence  both  the  onset  of  adaptation  and  its  per- 
sistence. (Author's  abstract) 
W89-10012 


BIOCONCENTRATION  OF  POLYBROMINAT- 
ED  BENZENES  AND  BIPHENYLS  AND  RE- 
LATED SUPERHYDROPHOBIC  CHEMICALS 
IN  FISH:  ROLE  OF  BIOAVAILABILITY  AND 
ELIMINATION  INTO  THE  FECES, 
Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 
F.  A.  P.  C.  Oobas,  K.  E.  Clark,  W.  Y.  Shiu,  and  D. 
Mackay. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  3,  p  231-245,  1989.  6  fig,  2 
tab,  32  ref. 

Descriptors:  'Path  of  pollutants,  *Toxic  wastes, 
•Biological  magnification,  'Organic  compounds, 
•Bioaccumulation,  *Fish,  Hydrophobic  chemicals, 
Benzenes,  Biphenyls,  Halogenated  compounds, 
Guppies,  Mathematical  analysis,  Path  of  pollutants, 
Metabolism.  Kinetics. 

Bioconcentration  data  are  reported  for  a  series  of 
superhydrophobic  chemicals  including  polybro- 
minated  biphenyls,  brominated  benzenes,  mirex, 
and  polychlorinated  biphenyls  in  the  guppy  (Poeci- 
lia  reticulata).  The  observed  bioconcentration  fac- 
tors (BCFs)  follow  a  linear  relationship  with  the  1- 
octanol/water  partition  coefficient  (Kow)  for 
chemicals  with  a  log  Kow  of  up  to  6.  For  chemi- 
cals with  higher  Kow  values,  the  BCFs  were 
lower  than  expected  from  the  linear  relationship. 
This  loss  of  linear  correlation  is  caused  by  (1)  a 
low  fraction  of  bioavailable  chemical  in  the  water, 
(2)  elimination  of  chemical  into  the  feces,  (3)  an 
insufficient  exposure  time  to  achieve  equilibrium, 
and  (4)  fish  growth.  If  no  significant  metabolic 
transformation  occurs,  the  BCFs  of  low-and  high- 
Kow  chemicals  can  be  fitted  satisfactorily  to  a 
simple  model  based  only  on  the  transfer  between 
fish,  water,  and  feces.  Data  are  required  only  for 
the  chemical's  Kow  and  the  transport  parameters 
(Qs,  in  cu  m/hr),  which  control  all  diffusion  and 
flow-controlled  processes  in  the  water  and  lipid 
phases  of  the  fish  and  for  the  water-phase  and 
lipid-phase  transport  across  the  gastrointestinal 
wall  (respectively,  Q  sub  W,  Q  sub  L,  Q  sub  WF, 
and  Q  sub  LF).  BCFs  agree  with  this  model  only 
when  they  represent  ratios  of  available,  probably 
truly  dissolved,  chemical  concentrations  in  fish  and 
water  at  steady  state.  Experimentally  observed 
BCFs  for  superhydrophobic  chemicals  generally 
do  not  meet  these  criteria  because  of  the  slow 
transport  kinetics  of  these  chemicals  in  fish,  the 
'diluting'  effect  of  fish  growth,  and  the  chemicals' 
relatively  low  bioavailability.  (Rochester-PTT) 
W89-10015 


TRANSPORT  OF  SOME  CHLORINATED  CON- 
TAMINANTS BY  THE  WATER,  SUSPENDED 
SEDIMENTS,  AND  BED  SEDIMENTS  IN  THE 
ST.  CLAHt  AND  DETROIT  RIVERS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
Y.  L.  Lau,  B.  G.  Oliver,  and  B.  G.  Krishnappan. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  4,  p  293-301,  1989.  4  fig,  8 
tab,  24  ref. 

Descriptors:  'Michigan,  'Path  of  pollutants,  'Sedi- 
ments, 'Chlorinated  hydrocarbons,  'Saint  Clair 
River,  'Detroit  River,  Polychlorinatedbiphenyls, 
Solute  transport,  Industrial  wastewater,  Partition- 
ing coefficient,  Chemical  reactions,  Dissolved 
solids,  Suspended  solids. 

Measurements  of  water  flow,  sediment  transport, 
and  concentrations  of  some  chlorinated  contami- 
nants were  used  to  calculate  the  transport  of  con- 
taminants in  the  St.  Clair  and  Detroit  Rivers.  The 


transport  was  distributed  between  the  water  phase, 
the  suspended  sediments,  and  the  bed  sediments. 
The  chemicals  chosen  were  hexachlorobenzene, 
octachlorosytrene,  and  polychlorinated  biphenyls. 
From  measurements  on  three  transects  in  the  St. 
Clair  River  and  two  transects  in  the  Detroit  River, 
it  can  be  concluded  that  the  suspended  sediments 
often  can  transport  the  largest  amount  of  contami- 
nants, especially  near  sources  of  industrial  dis- 
charge. The  amount  transported  in  the  soluble 
phase  was  of  the  same  order  of  magnitude  as  that 
in  the  particulate  phase.  The  transport  by  the  bed 
sediments  was  negligible  in  the  St.  Clair  River 
mainly  because  of  lack  of  supply  of  such  sediments. 
Measurements  also  were  made  on  the  partitioning 
between  dissolved  and  suspended  sediment  phases. 
Partitioning  information  was  generated  for  more 
than  20  compounds  in  each  of  5  samples  from  each 
river.  The  average  suspended  sediment  concentra- 
tion in  the  rivers  was  5  mg/L,  with  Detroit  River 
having  about  two  to  three  times  as  high  a  suspend- 
ed sediment  level  as  the  St.  Clair.  A  fairly  wide 
range  (about  an  order  of  magnitude)  of  partition 
coefficients  was  observed  for  the  individual  chemi- 
cals in  the  different  samples.  Data  for  some  par- 
ticularly heavily  contaminated  sites  show  that  a 
time  period  of  hours  to  days  may  be  required 
before  equilibrium  between  water  and  suspended 
solids  is  established.  (Rochester-PTT) 
W89-10018 


GROUNDWATER  UBIQUITY  SCORE:  A 
SIMPLE  METHOD  FOR  ASSESSING  PESTI- 
CIDE LEACHABILITY, 

Monsanto  Agricultural  Products  Co.,  St.   Louis, 

MO. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10022 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: 10TH  VOLUME. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10042 


AQUATIC    TOXICOLOGY:    TEN    YEARS    IN 
REVIEW  AND  A  LOOK  AT  THE  FUTURE, 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research   Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-10043 


PLASMID  MOBILITY  IN  THE  OCEAN  ENVI- 
RONMENT, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

D.  J.  Grimes,  C.  C.  Somerville,  W.  Straube,  D.  B. 
Roszak,  and  B.  A.  Ortiz-Conde. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  37-42,  1  tab,  3 
fig,  22  ref.  EPA  cooperative  agreement  Number 
CR812246-01-0  and  Navy  contract  N00014-86-K- 
0197. 

Descriptors:  'Path  of  pollutants,  'Plasmids,  'Envi- 
ronmental effects,  'Genetic  engineering,  'Bacterial 
physiology,  'Microorganisms,  'Marine  biology, 
Microbial  degradation,  Microbiological  studies, 
DNA,  Genetic  transfer,  Aquatic  bacteria,  Marine 
bacteria. 

A  significant  body  of  evidence  exists  which  sug- 
gests that  genetic  transfer  occurs  readily  among 
bacteria  in  natural  systems,  including  the  ocean. 
Although  freshwater  bacteria  discharged  to  the  sea 
may  appear  to  become  nonviable  in  the  conven- 
tional sense,  viability  is  not  a  necessary  prerequisite 
to  the  propagation  of  some  portions  of  bacterial 
genetic  information.  In  addition,  the  release  of 
genetically  engineered  microorganisms  (GEMs)  to 
the  ocean  to  solve  site-specific  problems  must  be 
considered  in  the  context  of  natural  processes.  The 
impact  of  GEMs  carrying  novel  genes  would  be 
difficult  to  predict  and  would  require  more  infor- 
mation than  is  available  at  the  present  time.  Experi- 
ments in  our  laboratory  have  shown  that  organisms 
concluded  by  employment  of  classical  culturing 
methods  to  be  nonviable  under  a  specified  set  of 
environmental  conditions  may  not  only  be  intact, 


but  capable  of  nutrient  uptake  and  nucleic  acid 
metabolism,  or  'viviform.'  If  transformation  of  au- 
tochthonous bacteria  by  free  and  sediment-ad- 
sorbed nucleic  acids  occurs  at  a  significant  rate  in 
nature,  then  not  even  lysis  of  allochthonous  GEMs 
will  assure  the  desired  minimal  environmental 
impact.  Release  of  GEMs  to  address  site-specific 
environmental  problems  may  prove  to  be  a  very 
important  tool  for  ecologists.  However,  guidelines 
for  the  use  of  GEMs  for  this  purpose  must  ac- 
knowledge the  scope  of  problems  that  can  arise. 
(See  also  W89- 10042)  (White-Reimer-PTT) 
W89-10045 


GENETICALLY  ENGINEERED  MICROORGA- 
NISMS IN  THE  AQUATIC  ENVIRONMENT: 
ENVIRONMENTAL  SAFETY  ASSESSMENT, 

Environmental    Protection    Agency,    Cincinnati, 

OH.     Environmental     Criteria    and     Assessment 

Office. 

V.  Molak,  and  J.  F.  Stara. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  43-50,  3  fig,  18 

ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Environmental  effects,  'Microorganisms, 
'Genetic  engineering,  Environmental  control.  Mi- 
crobial degradation,  Microbiological  studies,  Bac- 
terial physiology,  DNA,  Aquatic  bacteria,  Model 
studies,  Risks. 

Genetically  engineered  microorganisms  (GEMs) 
may  find  their  way  into  the  aquatic  environment 
either  by  direct  release  into  that  environment  or, 
after  use  on  land,  by  way  of  surface  runoff  and  soil 
seepage  into  groundwaters,  streams,  lakes,  and  es- 
tuaries. Since  experience  with  the  deliberate  re- 
lease of  GEMs  is  very  limited,  it  is  necessary  to 
develop  approaches  for  risk  assessment  of  the  po- 
tential adverse  effects  that  could  be  caused  by  the 
introduction  of  a  large  number  of  novel  microorga- 
nisms into  the  aquatic  environment.  Several 
models  applicable  to  the  risk  assessment  of  GEMs 
in  the  aquatic  environment  exist  that  vary  in  their 
predictive  value  from  purely  qualitative  to  quanti- 
tative. None  of  the  quantitative  models  has  yet 
been  validated.  Therefore,  the  exact  prediction  of 
the  fate  and  transport  of  GEMs  is  not  yet  possible. 
However,  semiquantitative  estimates  based  on 
characteristics  that  can  be  determined  in  a  con- 
tained environment,  such  as  a  greenhouse  or  aquat- 
ic microcosm,  can  be  made.  These  include  the 
survival  function  in  the  aquatic  environment,  sur- 
vival in  the  soil  environment,  and  adsorption  to 
soil  particles.  Each  GEM  has  to  be  evaluated  for  a 
particular  aquatic  environment  of  deliberate  re- 
lease because  the  survival  function  may  depend  on 
the  properties  of  the  GEM,  the  initial  concentra- 
tion of  GEM  at  the  application  site,  and  the  prop- 
erties of  the  aquatic  environment.  This  risk  assess- 
ment is  that  of  'critical  mass,'  defined  as  the 
number  of  GEMs  applied  at  a  specific  site  that 
would  result  in  replacement  of  endogenous  micro- 
organisms. (See  also  W89- 10042)  (White-Reimer- 
PTT) 
W89- 10046 


PALEOECOLOGY  AND  ENVIRONMENTAL 
ANALYSIS, 

Dow  Chemical  Co.,  Midland,  MI.  Health  and  En- 
vironmental Sciences. 
U.  M.  Cowgill. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  53-62,  3  tab,  2 
fig,  51  ref. 

Descriptors:  'Paleolimnology,  'Sediments,  'Sedi- 
ment-water interfaces,  'Water  pollution  sources, 
•Cores,  Lake  sediments,  Paleoclimatology,  Aquat- 
ic soils,  Heavy  metals,  Trace  metals,  Sulfur,  Hy- 
drogen ion  concentration,  Phthalates,  Regional  de- 
velopment, Agriculture,  History,  Mercury,  Cadmi- 
um, Lead,  Silver. 

The  chemical,  mineralogical,  and  biological  analy- 
ses of  lake  muds  can  reveal  a  great  deal  of  informa- 
tion about  past  climates,  the  advent  of  agriculture 
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in  a  region,  processes  of  plant  selection  and  domes- 
tication, effects  of  slash  and  burn  agriculture,  the 
size  of  one  time  plankton  populations,  the  chemical 
concentrations  of  the  atmosphere  in  ancient  times, 
the  history  of  a  landscape,  and  the  effect  of  road 
building  on  nearby  lakes.  Paleoecological  methods 
have  revealed  substantial  rises  in  the  concentration 
of  sulfur  in  the  recently  deposited  mud  as  well  as  in 
the  surface  water  of  Linsley  Pond  (North  Bran- 
ford,  Connecticut),  and  rises  in  sulfur  concentra- 
tions and  subsequent  changes  in  pH  in  unbuffered 
waters  of  Southern  and  Southwestern  Scandinavia 
as  a  result  of  the  fossil  fuel  combustion  stack 
emissions.  Increased  concentrations  of  mercury, 
lead,  cadmium,  and  silver  have  been  noted  in  re- 
cently deposited  muds  in  various  sections  of  the 
world.  The  steady  rise  of  phthalates  noted  in  re- 
cently deposited  sediments  is  indicative  of  the 
advent  of  the  use  of  plastics.  A  series  of  lake  cores 
taken  in  Guatemala  and  subjected  to  chemical  and 
biological  analyses  indicated  the  ecological  theory 
for  the  sudden  collapse  of  the  Mayan  culture  was 
invalid.  These  investigations  showed  that  early 
man  changed  a  savanna  to  a  tropical  forest  and 
that  his  activities  brought  about  only  a  small  in- 
crease in  the  erosion  rate.  (See  also  W89- 10042) 
(White-Reimer-PTT) 
W89-10047 


TWO-HUNDRED-YEAR  PH  HISTORY  OF 
WOODS,  SAGAMORE,  AND  PANTHER  LAKES 
IN  THE  ADIRONDACK  MOUNTAINS,  NEW 
YORK  STATE, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

R.  B.  Davis,  D.  S.  Anderson,  D.  F.  Charles,  and  J. 

N.  Galloway. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  89-111,  3  tab, 

13  fig,  65  ref. 

Descriptors:  *Acid  rain  effects,  *Paleolimnology, 
•Lakes,  'Water  pollution  sources,  *New  York, 
Adirondack  Mountains,  Sagamore  Lake,  Panther 
Lake,  Woods  Lake,  Lead  radioisotopes,  Calcium, 
Magnesium,  Potassium,  Pollen,  Charcoal,  Hydro- 
gen ion  concentration,  Acidic  water,  Sediment- 
water  interfaces,  Watershed  management. 

Diatom  remains  in  sediment  cores  from  Woods 
Lake  (pH  4.9),  Sagamore  Lake  (pH  6.0),  and  Pan- 
ther Lake  (pH  7.2)  in  the  Adirondack  Mountains, 
N.Y.  were  studied  to  infer  lake  water  pH  for  the 
past  200  years.  Historical  studies  and  analyses  of 
sedimentary  Pb210,  Ca,  Mg,  K,  pollen,  and  char- 
coal provided  data  for  chronostratigraphy  and  for 
distinguishing  the  effects  on  inferred  pH  of  water- 
shed disturbance  versus  acid  deposition.  Indica- 
tions of  watershed  logging  were  found  in  post- 1890 
sediment  at  the  three  lakes,  but  the  pH  responded 
(increase  0.5-1.0  inferred  pH  unit)  only  in  poorly 
buffered  Woods  Lake.  Mean  inferred  pHs  prior  to 
anthropogenic  disturbance  and  acid  deposition 
were  5.1-5.2  (Woods),  6.7-7.0  (Sagamore),  and  7.4- 
7.6  (Panther)  compared  to  inferred  pHs  for  sur- 
face-sediment of  4.8,  6.3,  and  6.9  respectively,  indi- 
cating an  acidification  but  also  that  edaphically 
induced  pH  differences  between  the  lakes  have 
remained  about  the  same.  By  1940,  the  pH  of 
Sagamore  and  Woods  Lakes  had  started  to  de- 
crease. Despite  watershed  disturbances  (which 
would  tend  to  raise  lake  pH)  at  Woods  Lake  since 
1950,  the  lake  has  continued  to  acidify.  Acid  depo- 
sition is  the  likely  cause  of  acidification  of  the  three 
lakes.  However,  at  Panther  Lake  the  decrease  in 
inferred  pH  since  the  1960s  is  unlikely  to  reflect  a 
decrease  in  the  lake's  summer  pH  due  to  the  well- 
buffered  water,  but  may  indicate  intensified  depres- 
sion of  lake  water  pH  restricted  to  periods  of 
snowmelt.  (See  also  W89-10042)  (Author's  ab- 
stract) 
W89-10O50 


EVALUATION  OF  THE  SCREENING  LEVEL 
CONCENTRATION  APPROACH  FOR  VALI- 
DATION OF  SEDIMENT  QUALITY  CRITERIA 
FOR  FRESHWATER  AND  SALTWATER  ECO- 
SYSTEMS, 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
For  primary  bibliographic  entry  see  Field  5A. 


W89-1O051 


INTERSTITIAL  WATER  SAMPLING  IN  ECO- 
TOXICOLOGICAL  TESTING:  PARTITIONING 
OF  A  CATIONIC  SURFACTANT, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

C.  A.  Pittinger,  V.  C.  Hand,  J.  A.  Masters,  and  L. 
F.  Davidson. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  138-148,  3  tab, 
5  fig,  17  ref. 

Descriptors:  'Toxicology,  'Sampling,  'Path  of 
pollutants,  'Detergents,  'Surfactants,  'Toxicity, 
'Interstitial  water,  'Testing  procedures,  Dodecyl 
trimethyl  ammonium  chloride,  Dialysis,  Membrane 
processes,  Centrifugation,  Fritted  glass  sampling, 
Cationic  surfactants,  Partitioning. 

Methods  for  collecting  interstitial  water  in  labora- 
tory ecotoxicological  testing  were  compared  and 
used  to  characterize  the  partitioning  behavior  of  a 
cationic  surfactant  in  batch  sediment/water  sys- 
tems. Sampling  methods  included  conventional 
centrifugation,  dialysis  through  a  rayon  membrane, 
and  a  novel  fritted  glass  diffusion  sampler.  The  test 
compound,  dodecyl  trimethyl  ammonium  chloride 
(TMAC),  was  monitored  radiometrically  in  each 
static-renewal  experiment.  A  10  mg/L  TMAC  so- 
lution was  delivered  to  test  systems  as  overlying 
water  and  replenished  daily.  TMAC  levels  in  sedi- 
ments, interstitial  water,  and  overlying  water  were 
monitored  throughout  the  20-day  experiments. 
Centrifugation,  dialysis  and  fritted  glass  sampling 
methodologies  yielded  significant  differences  in  in- 
terstitial water  samples  of  a  cationic  surfactant.  On 
the  basis  of  monitoring  in  laboratory  toxicity  tests, 
the  fritted  glass  sampler  was  judged  to  be  superior 
to  the  other  methods.  Following  an  initial  equili- 
bration period  characterized  by  substantial  changes 
in  TMAC  levels  in  each  compartment,  order  of 
magnitude  differences  in  TMAC  levels  were  ob- 
served among  sediment,  overlying  water,  and  in- 
terstitial water,  in  decreasing  order.  It  was  postu- 
lated that  these  differences  were  primarily  due  to 
sorption/desorption  processes  occurring  between 
sediments  and  interstitial  water  and  to  metabolism 
of  TMAC  to  C02  during  biodegradation.  Knowl- 
edge of  the  physical  and  biological  kinetics  of  test 
materials  in  sediment/water  systems  were  shown 
to  have  potential  application  in  conducting  ecotox- 
icological testing  and  in  defining  dose-response 
relationships.  (See  also  W89- 10042)  (White- 
Reimer-PTT) 
W89-10O53 


FACTORS  AFFECTING  THE  BIOAVAILABI- 
LITY OF  HEXACHLOROBIPHENYLS  TO 
BENTHIC  ORGANISMS, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

A.  E.  McElroy,  and  J.  C.  Means. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  149-158,  1  tab, 
3  fig,  20  ref. 

Descriptors:  'Benthic  environment,  'Benthos, 
'Sediments,  'Bioaccumulation,  'Toxicology,  *Pol- 
ychlorinated  biphenyls,  Benthic  fauna,  Aquatic 
animals,  Hexachlorobiphenyl,  Polychaetes,  Bi- 
valves, Yoldia  limatula,  Nephtys  incisa,  Narragan- 
sett  Bay,  Rhode  Island. 

The  following  key  factors  were  investigated  to 
determine  the  accumulation  of  hydrophobic  pollut- 
ant compounds  in  sediment  by  benthic  organisms: 
(1)  organic  carbon  content  of  the  sediment;  (2) 
equilibration  time  of  the  pollutant  with  the  sedi- 
ment; and  (3)  feeding  strategies  of  the  organism:  A  ■ 
hexachlorobiphenyl  (HCBP)  was  equilibrated  with 
sediments  from  Narragansett  Bay,  RI  containing 
either  4%  or  2%  total  organic  carbon  for  periods 
of  either  one  or  four  weeks.  Biological  availability 
of  the  compound  was  assessed  by  following  the 
kinetics  of  HCBP  uptake  into  either  the  omnivo- 
rous deposit  feeding  polychaete  Nephtys  incisa  or 
the  deposit  feeding  bivalve  Yoldia  limatula  ex- 
posed to  bedded  sediment.  An  apparent  preference 


factor  (APF)  was  calculated  in  order  to  normalize 
the  bioaccumulation  data  for  differences  in  the 
lipophilic  reservoirs  between  sediment  and  orga- 
nism. Even  after  normalizing  with  the  preference 
factor  calculation,  significant  differences  were  evi- 
dent between  bioaccumulation  from  the  two  sedi- 
ment types  and  between  bioaccumulation  from  the 
same  sediment  by  Yoldia  and  Nephtys.  These  data 
indicate  that  in  addition  to  the  influence  of  sedi- 
ment TOC  and  lipid  content  of  the  organism,  in- 
trinsic properties  of  sediment  and  biological  prop- 
erties of  the  organism  influence  the  transfer  and 
bioaccumulation  of  hydrophobic  compounds.  (See 
also  W89- 10042)  (Author's  abstract) 
W89- 10054 


ENVIRONMENTAL  PERSISTENCE/DEGRA- 
DATION OF  TOXICITY  IN  COMPLEX  EF- 
FLUENTS: LABORATORY  SIMULATIONS  OF 
FIELD  CONDITIONS, 

Battelle  Columbus  Div.,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10056 


PARTITIONING  BETWEEN  DISSOLVED  OR- 
GANIC MACROMOLECULES  AND  SUSPEND- 
ED PARTICULATES:  EFFECTS  ON  BIOAVAI- 
LABILITY AND  TRANSPORT  OF  HYDRO- 
PHOBIC ORGANIC  CHEMICALS  IN  AQUAT- 
IC SYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

J.  F.  McCarthy,  and  M.  C.  Black. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  233-246,  1  tab, 
6  fig,  27  ref.  U.S.  DOE  contract  DE-AC05- 
840R21400. 

Descriptors:  'Toxicology,  'Path  of  pollutants, 
•Toxicity,  'Particulate  matter,  'Bioavailabilty, 
•Dissolved  solids,  Physicochemical  properties,  Or- 
ganic matter,  Aquatic  organisms,  Hydrocarbons. 

The  exposure  of  biota  to  organic  contaminants  in 
aquatic  environments  is  greatly  influenced  by  the 
physicochemical  behavior  of  the  contaminant  in 
aqueous  systems.  The  binding  of  hydrophobic  con- 
taminants to  dissolved  and  particulate  sorbents  ap- 
pears to  be  independent  and  can  be  predicted  from 
the  association  coefficients  between  the  freely  dis- 
solved contaminant  and  each  individual  sorbent. 
However,  significant  errors  in  estimating  the  envi- 
ronmental partitioning  and  bioavailability  of  very 
hydrophobic  compounds  can  result  if  the  role  of 
dissolved  organic  macromolecules  (DOM)  as  a 
competitive  sorbent  is  ignored.  Binding  of  a  poly- 
cyclic  aromatic  hydrocarbon  to  DOM  and  to  parti- 
cles was  measured  for  each  sorbent  and  in  a  mixed 
system  containing  both  sorbents.  DOM  competed 
with  particles  for  binding  of  the  dissolved  contami- 
nant and  reduced  the  amount  bound  to  particles. 
Binding  to  each  sorbent  was  independent  and  non- 
interactive.  Based  on  these  results,  equations  were 
developed  to  indicate  those  environments  and  eco- 
systems for  which  failure  to  account  for  the  role  of 
DOM  as  a  sorbent  would  result  in  50  or  90% 
errors  in  steady  state  predictions  about  the  expo- 
sure of  aquatic  organisms  to  contaminants.  The 
influence  of  DOM  is  greatest  when  suspended 
particle  concentrations  are  low,  such  as  in  lakes 
and  streams,  or  when  DOM  levels  are  high,  such 
as  in  swamps  and  bogs.  In  most  cases  only  the  very 
hydrophobic  contaminants  will  be  significantly  af- 
fected by  binding  to  DOM,  but  these  compounds 
constitute  the  greatest  concerns  in  terms  of  human 
health  and  environmental  persistence.  (See  also 
W89- 10042)  (White-Reimer-PTT) 
W89- 10060 


TECHNIQUES  FOR  ENVIRONMENTAL  MOD- 
ELING OF  THE  FATE  AND  EFFECTS  OF 
COMPLEX  CHEMICAL  MIXTURES:  A  CASE 
STUDY, 

Battelle  Columbus  Div.,  OH.  Environmental  Sci- 
ences Dept. 

B.  W.  Vigon,  G.  B.  Wickramanayake,  J.  D. 
Cooney,  G.  S.  Durell,  and  A.  J.  Pollack. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  247-260,  2  tab, 
9  fig,  13  ref.  Army  contract  DACA  56-84-0035  and 
D  AAG29-8  l-D-0100- 1 850. 

Descriptors:  •Toxicology,  •Toxicity,  'Model  stud- 
ies, *Path  of  pollutants,  *Fate  of  pollutants,  'Water 
pollution  effects,  Computer  models,  TOX- 
SCREEN,  Phosphorus,  Adsorption,  Daphnia, 
Mathematical  models,  Monitoring. 

A  mathematical  model  along  with  physical  models 
were  used  to  determine  the  fate  of  complex  chemi- 
cal mixtures  released  to  the  multimedia  environ- 
ment. Transport  and  transformation  of  phosphorus 
compounds  generated  during  munition  testing 
were  studied  by  employing  the  Environmental 
Protection  Agency's  TOX-SCREEN  model.  The 
species  modeled  were  phosphine  and  a  representa- 
tive linear  condensed  polyphosphate  (LCP).  The 
model  predicted  that  a  significant  fraction  of  phos- 
phine was  volatilized.  The  fate  of  LCP  is  mainly 
governed  by  the  sorption  capacity  of  soils.  The 
data  gaps  identified  during  the  preliminary  model- 
ing phase  included  estimates  of  polyphosphate 
sorption  capacity  onto  soil.  Laboratory  experi- 
ments indicated  that  the  adsorption  of  total  phos- 
phorus onto  sand  was  well  represented  by  Freund- 
lich  isotherms.  Batch  and  column  studies  indicated 
that  sand  enhances  the  oxidation  of  burn  products 
to  orthophosphate  in  the  aqueous  environment. 
The  leachate  generated  from  the  combustion  resi- 
due was  highly  toxic  to  Daphnia  magna.  Passage 
of  the  leachate  through  a  sand/gravel  column  re- 
moved the  toxic  compounds  and/or  transformed 
them  to  less  toxic  products.  A  combination  of 
mathematical  and  physical  modeling  and  toxicity 
monitoring  proved  highly  effective  in  evaluating 
and  mitigating  potential  environmental  impacts  of 
phosphorus  obscurant  smokes.  (See  also  W89- 
10042)  (Author's  abstract) 
W89-10061 


INTEGRATED  FATES  AND  EFFECTS  MODEL 
FOR  ESTIMATION  OF  RISK  IN  AQUATIC 
SYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10062 


TOXICITY    ASSESSMENT    OF    TAR    SANDS 
TAILINGS, 

McGill  Univ.,  Montreal  (Quebec).  Geotechnical 
Research  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10074 


AQUATIC  TOXICITY  AND  FATE  OF  BRASS 
DUST, 

Chemical  Research,  Development  and  Engineer- 
ing Center,  Aberdeen  Proving  Ground,  MD.  Envi- 
ronmental Toxicology  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 10078 


HOW  CLEAN  IS  CLEAN  A  USE  OF  HAZARD 
ASSESSMENT  IN  GROUNDWATER  FOR 
EVALUATION  OF  AN  APPROPRIATE  FORM- 
ALDEHYDE SPILL  REMEDIAL  ACTION  END- 
POINT, 

Monsanto    Environmental    Sciences    Center,    St. 
Louis,  MO. 
C.  A.  Staples. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  483-490,  2  tab, 
1  fig,  14  ref. 

Descriptors:  'Toxicology,  'Water  pollution  pre- 
vention, 'Toxicity,  'Water  quality  standards, 
•Groundwater  pollution,  'Testing  procedures, 
•Cleanup,  'Formaldehyde,  Leaching,  Accidents, 
Model  studies,  Hazard  assessment. 

Groundwater  investigation  revealed  that  much  of 
the  formaldehyde  spilled  from  a  pipe  at  a  manufac- 
turing plant  was  trapped  within  a  clay  till  layer  8  ft 
below  the  surface  at  a  concentration  of  up  to  9% 


by  weight.  A  remedial  action  plan  was  begun  to 
oxidize  the  formaldehyde  by  injecting  hydrogen 
peroxide  coupled  with  pumping  withdrawal  and 
reuse  of  surrounding  contaminated  groundwater. 
In  determining  when  clean  up  was  complete,  the 
specific  question  was  how  much  formaldehyde  can 
remain  in  the  clay  until  the  leaching  of  the  formal- 
dehyde to  groundwater  with  subsequent  degrada- 
tion, dispersion,  and  transport  to  a  down  gradient 
surface  water  with  dilution  would  result  in  toxico- 
logically  safe  concentration  for  both  humans  and 
aquatic  life.  A  remedial  action  end  point  of  100  ppm 
formaldehyde  was  predicted  to  achieve  these 
human  and  environmental  goals  using  classical 
hazard  assessment  methodologies.  Two-dimension- 
al solute  transport  groundwater  modeling  was  used 
to  predict  concentrations  that  may  discharge  into  a 
down  gradient  river.  Hydrogeologic  features,  in- 
cluding water  level  gradients,  dispersivities,  hy- 
draulic conductivities,  porosity,  and  aquifer  materi- 
al density,  were  measured  with  a  calculated  leach- 
ing rate  and  formaldehyde  biodegradation  rates  for 
estimating  down  gradient  solute  transport  times 
and  concentrations.  The  instream  formaldehyde 
concentration  yielding  a  margin  of  safety  less  than 
1.0  was  used  to  back  calculate  the  formaldehyde 
level  that  could  be  left  in  groundwater  for  disper- 
sion and  biodegradation  by  natural  processes.  Final 
verification  by  measuring  formaldehyde  instream 
concentrations  is  part  of  the  longer  term  remedi- 
ation plan.  (See  also  W89- 10042)  (Author's  ab- 
stract) 
W89- 10079 


ENHANCED  BIOTRANSFORMATION  AND 
BIODEGRADATION  OF  POLYCHLORINAT- 
ED  BIPHENYLS  IN  THE  PRESENCE  OF 
AMINOPOLYSACCHARIDES, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 
R.  J.  Portier,  and  K.  Fufisaki. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  517-527,  2  tab, 
6  fig,  13  ref.  NO  A  A  grant  NA  81-AA-D-0046, 
EPA.  grant  R-804976. 

Descriptors:  'Toxicology,  'Fate  of  pollutants, 
•Path  of  pollutants,  'Toxicity,  'Bioassay,  'Poly- 
chlorinated  biphenyls,  'Testing  procedures, 
'Bioindicators,  'Biodegradation,  Microbial  degra- 
dation, Chitin,  Biotransformation,  Metabolism, 
Aquatic  bacteria,  Polymers. 

Fate  analysis  predictions  of  agricultural  or  industri- 
al source  toxicants  in  aquatic  or  marine  environ- 
ments can  be  affected  by  the  presence  or  absence 
of  adapted  (preexposed)  microbial  populations  and 
amenable  substrates  for  cometabolic  or  cooxidative 
biotransformation.  Polychlorinated  biphenyls 
(PCBs)  were  evaluated  in  controlled  laboratory 
microcosm  systems  in  the  presence  of  the  amino- 
polysaccharide  polymer  chitin.  A  Pseudomonal 
strain  and  an  Acinetobacter  strain  were  isolated 
from  PCB-contaminated  sediments  of  a  freshwater 
lake  in  Baton  Rouge,  Louisiana  and  colonized  in  a 
minimal  salt  solution  broth  containing  biphenyl. 
Toxicants  evaluated  included  the  commercial  Aro- 
clors  1232,  1248,  and  1254.  Chitin,  in  the  form  of 
detrital  material,  was  seen  to  be  an  effective  ad- 
sorbing surface  for  water  soluble  PCB  isomers, 
mixed  congeners,  and  Aroclor  commercial  mix- 
tures. Isomeric  configuration  may  be  a  significant 
alteration  attributable  to  chitin.  Bacterial  growth 
did  not  appear  to  be  directly  affecting  toxicant 
solubilization  as  a  consequence  of  surfactant  pro- 
duction. Levels  of  chlorinated  biphenyls  in  the 
aqueous  phase  were  below  detection  limits,  and 
residual  levels  on  microcosm  glass  surfaces  ac- 
counted for  less  than  0.5%  of  total  biphenyl  added. 
The  removal  of  competing  heterotrophic  microor- 
ganisms by  a  toxicant  such  as  a  chlorinated  bi- 
phenyl may  facilitate  two  important  processes:  (1) 
the  rapid  colonization  of  a  toxicant  specific  adapt- 
ed population  microbial;  and  (2)  induction  of  a 
subsequent  cooxidative  or  cometabolic  process  re- 
sulting in  a  more  complete  biotransformation  of 
the  target  toxicant.  This  substrate/toxicant  interac- 
tion may  be  more  pronounced  in  saline  microenvir- 
onments  than  in  freshwater  environments,  particu- 
larly where  readily  available  energy  substrates 
such  as  chitin  are  in  abundance.  (See  also  W89- 
10042)  (White-Reimer-PTT) 


W89- 10082 


NEW      APPROACHES      TO      MONITORING 
AQUATIC  ECOSYSTEMS. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-10O86 


MONITORING  THE  NATION'S   WATERS:   A 

NEW  PERSPECTIVE, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Toxic  Substances. 

For  primary  bibliographic  entry  see  Field  7A. 

W89- 10087 


COMPARISON  OF  LAKE  SEDIMENTS  AND 
OMBROTROPHIC  PEAT  DEPOSITS  AS 
LONG-TERM  MONITORS  OF  ATMOSPHERIC 
POLLUTION, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-10090 


GAS  CHROMATOGRAPHIC  RESDDUE  PAT- 
TERNS OF  TOXAPHENE  IN  FISH  SAMPLES 
FROM  THE  GREAT  LAKES  AND  FROM 
RIVERS  OF  THE  SOUTHEASTERN  UNITED 
STATES, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
J.  D.  Petty,  T.  R.  Schwartz,  and  D.  L.  Stalling. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  165-172,  2  fig,  3  tab, 
24  ref. 

Descriptors:  'Path  of  pollutants,  *Pollutant  identi- 
fication, 'Monitoring,  'Siskiwit  Lake,  'Insecti- 
cides, 'Pesticides,  'Fish,  Rivers,  Great  Lakes,  Gas 
chromatography,  Chromatography,  Lakes,  Toxa- 
phene,  Chlorinated  hydrocarbons,  Air  pollution, 
Arkansas  River,  Alabama  River,  Mississippi  River, 
Yazoo  River,  Red  River,  Louisiana,  Principal 
components  analysis. 

Residues  of  toxaphene  ranged  from  0.20  to  0.91 
microgram/g  in  fish  from  the  Great  Lakes  and  0.10 
to  0.57  microgram/g  in  Siskiwit  Lake,  a  lake 
remote  from  human  perturbation.  These  results 
indicate  a  significant  aerial  vector  in  toxaphene 
contamination.  Fish  samples  from  southeastern  U. 
S.  rivers  contained  toxaphene  residues  at  the  fol- 
lowing concentrations  (microgram/g):  Arkansas 
River,  AR,  1.1;  Alabama  River,  AB,  0.96;  Missis- 
sippi River,  MI,  0.71;  Yazoo  River,  MS,  1.2;  and 
Red  River,  LA,  0.75.  A  principal  component  pat- 
tern recognition  technique  (SIMCA)  was  applied 
to  the  problem  of  establishing  similarities  among, 
and  differences  between,  residue  profiles  from  the 
different  regions.  Profiles  of  toxaphene  residues 
from  the  Great  Lakes  samples  were  more  similar 
to  each  other  than  samples  collected  from  the  river 
systems.  A  high  degree  of  similarity  also  existed 
among  the  samples  from  different  fish  in  Siskiwit 
Lake.  (See  also  W89- 10086)  (Cassar-PTT) 
W89- 10097 


APPLICATION  OF  IMPEDANCE-COMPUTED 
TOMOGRAPHY  TO  SUBSURFACE  IMAGING 
OF  POLLUTION  PLUMES, 

Faraci  (E.J.)  and  Associates,  Winnipeg  (Manitoba). 
For  primary  bibliographic  entry  see  Field  7C. 
W89-10160 


USE  OF  CONTROLLED  SOURCE  AUDIO 
MAGNETOTELLURICS  (CSAMT)  TO  DELIN- 
EATE ZONES  OF  GROUND-WATER  CON- 
TAMTNATION-A  CASE  HISTORY, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10161 


CHEMICAL  COMPOSITION  OF  LEACHATE 
FROM  A  TWO-WEEK  DWELL  TIME  STUDY 
OF  PVC  WELL  CASING  AND  A  THREE- WEEK 
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DWELL-TIME  STUDY  OF  FIBERGLASS  REIN- 
FORCED EPOXY  WELL  CASING, 

Health  and  Environmental  Sciences  in  Department 
of  Aquatic  Toxicology,   1702  Building,  Midland, 
MI  48674. 
U.  M.  Cowgill. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  172-184,  9  tab,  14  ref. 

Descriptors:  *Leachates,  'Water  pollution,  *Water 
pollution  sources,  'Well  casings,  'Materials  test- 
ing, Leaching,  Epoxy  resins,  Barriers,  Solvents, 
Cements,  Gas  chromatography,  Mass  spectrome- 
try, Wash  water,  Concentration  time,  Organic 
compounds. 

A  study  was  performed  to  determine  whether  or 
not  trace  organic  compounds  of  the  U.S.  Environ- 
mental Protection  Agency  (EPA)  priority  pollut- 
ant list  could  be  extracted  from  treated  polyvinyl 
chloride  (PVC)  well  casing  that  had  been  con- 
structed with  the  use  of  PVC  solvent  cement  and  a 
composite  epoxy-fiber  reinforced  casing.  Sections 
of  PVC  well  casing  were  glued  together  with  PVC 
solvent  cement.  In  an  effort  to  create  a  barrier  that 
would  reduce  the  leaching  of  various  compounds 
from  the  PVC  and  the  adhering  cement,  three 
treatments  of  PVC  well  casing  were  executed:  (1) 
PVC  well  casing  was  sulfonated  with  dry  nitrogen 
gas-enriched  with  sulfur  trioxide  (S03)  for  five 
minutes,  followed  by  a  3%  calcium  chloride 
(CaC12)  wash;  (2)  PVC  pipe  was  washed  with  only 
3%  CaC12;  and  (3)  no  treatment.  A  dwell-time 
study  employing  double-distilled  water  was  carried 
out  for  a  fortnight.  Subsequently,  the  three  lea- 
chates,  the  PVC  solvent  cement,  the  double-dis- 
tilled water,  and  the  3%  CaC12  wash  were  ana- 
lyzed for  their  components  by  gas  chromatograph/ 
mass  spectrometer-specific  ion  monitoring  (GC/ 
MS-SIM).  The  results  indicated  that  both  sulfona- 
tion  and  the  CaC12  wash  may  act  to  minimize 
substances  leaching  out  of  the  cement,  but  does  not 
adequately  protect  water  contained  in  such  PVC 
well  casing  from  contamination  by  substances 
leached  from  the  cement.  A  field  procedure  is 
proposed  for  remedial  action  to  remove  PVC  sol- 
vent cement  contaminants  from  wells  that  have 
been  thus  contaminated.  An  alternative  to  PVC 
well  casing  is  fiberglass-reinforced  epoxy  casing. 
Both  powder  (60  mesh,  200  mesh)  and  well  casing 
were  subjected  to  leachate  tests.  Of  all  the  sub- 
stances sought  in  these  leachates,  only  cyclohexene 
oxide,  bisphenol  A,  phenol,  and  di-n-butyl  phthal- 
ate  were  detected,  in  the  200-mesh  sample  alone, 
possibly  because  grinding  to  200-mesh  exposes  sur- 
faces that  would  ordinarily  not  be  exposed.  A 
classical  dwell-time  study  failed  to  confirm  the 
presence  of  these  compounds.  As  a  result,  a 
number  of  state  agencies  and  EPA  have  approved 
the  use  of  fiberglass  reinforced  epoxy  casing  for 
drinking  water  wells  and  monitoring  wells  for  Su- 
perfund  sites.  (See  also  W89-10153)  (Author's  ab- 
stract) 
W89-10166 


ADSORPTION  OF  SELECTED  ORGANIC  CON- 
TAMINANTS ONTO  POSSIBLE  WELL 
CASING  MATERIALS, 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

J.  N.  Jones,  and  G.  D.  Miller. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  185-198,  7  tab,  33  ref. 

Descriptors:  'Path  of  pollutants,  *Monitoring, 
•Organic  compounds,  *Materials  testing,  *Well 
casings,  Water  quality,  Water  pollution  effects, 
Leaching,  Water  sampling,  Adsorption,  Concen- 
tration time. 

In  order  to  assess  and  monitor  the  impact  of  man's 
activities  on  groundwater  quality,  the  nature,  con- 
centration, and  behavior  of  pollutants  in  the  sub- 
surface must  be  determined.  To  do  this,  it  is  neces- 
sary to  collect  representative  samples  of  water 
from  the  subsurface  environment.  Ideally,  the  ma- 
terial chosen  as  a  well  casing  for  monitoring  wells 
should  not  add  or  remove  constituents  from  the 
groundwater  sample  collected.  A  study  was  per- 
formed  to   determine   if  specific   trace   organics 


adsorb  and  subsequently  leach  from  various  well 
casing  materials  upon  exposure  to  these  specific 
pollutants  for  specified  periods  of  time.  The  types 
of  well  casings  studied  included  thermoplastics, 
stainless  steel,  and  fluoroplastics.  Of  the  pollutants 
studied,  only  4-nitrophenol  and  2,4,6-trichloro- 
phenol  showed  appreciable  adsorption  for  all  well 
casing  materials.  Subsequent  leaching  of  pollutants 
was  not  observed  in  any  measurable  quantities. 
(See  also  W89-10153)  (Author's  abstract) 
W89-10167 


MEASURING  EFFECTS  OF  PERMEANT  COM- 
POSITION ON  PORE-FLLTD  MOVEMENT  IN 
SOIL, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10178 


ADSORPTION  AND  DEGRADATION  OF  EN- 
HANCED OIL  RECOVERY  CHEMICALS, 

National  Inst,  for  Petroleum  and  Energy  Research, 
Bartlesville,  OK. 

M.  E.  Crocker,  and  L.  M.  Marchin. 
IN:  Ground- Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  358-369,  7  fig,  1  tab,  14  ref. 
U.S.  Department  of  Energy  Cooperative  Agree- 
ment DE-FC01-83FE60149. 

Descriptors:  *Fate  of  pollutants,  *Oil  wastes,  "Oil 
fields,  'Groundwater  pollution,  "Oil  recovery, 
*Oil  reservoirs,  Chemical  reactions,  Cation  ex- 
change, Adsorption,  Degradation,  Sandstones,  In 
situ  tests,  Laboratory  equipment,  Cores,  Surfac- 
tants, Polymers,  Temperature,  Fluid  flow,  Chro- 
matography, Spectroscopy,  Colorimetry. 

The  possible  contamination  of  groundwater  by  in- 
jection of  chemicals  used  for  enhanced  oil  recov- 
ery was  evaluated,  with  the  objective  of  delineat- 
ing the  nature  of  the  reservoir  rock/injected  chem- 
ical interactions  and  the  potential  for  groundwater 
contamination.  As  a  preliminary  step  in  the  investi- 
gation, a  method  for  determining  the  cation  ex- 
change behavior  of  consolidated  sandstone  speci- 
mens at  in  situ  flow-through  conditions  (as  com- 
pared to  a  crushed  specimen  method  at  ambient 
conditions)  was  developed.  The  flow-through 
method  was  tested  in  the  laboratory  on  small  core 
specimens  (0.038  by  0.102  m)  and  was  used  as  an 
indicator  of  the  potential  of  chemicals  to  interact 
with  the  rock  matrix.  Results  obtained  provided 
individual  concentration  profiles  for  major  and 
minor  amounts  of  cations  removed  from  the  core 
after  exchanging  with  lanthanum.  The  information 
obtained  is  valuable  in  assessing  the  potential  com- 
patibility of  injected  fluids  with  a  reservoir  forma- 
tion. Upon  comparing  the  cation  exchange  capac- 
ity (CEC)  for  specimen  C071  the  values  were 
consistently  13.9  meq/kg  for  the  crushed  method 
versus  6.11  meqAg  for  the  flow-through  method. 
CECs  determined  on  the  crushed  core  specimens 
were  higher  than  those  determined  by  the  lantha- 
num flood  on  the  whole  core.  These  displacement 
tests  could  also  indicate  prior  chemical  contamina- 
tion by  observation  of  the  cations  displaced  by  the 
flow-through  method.  This  option  is  not  available 
using  the  crushed  core  method.  The  whole  core 
flow-through  method  was  adapted  to  a  larger 
closed  core  system  to  evaluate  the  stability /degra- 
dability  of  enhanced  oil  recovery  (EOR)  chemi- 
cals: three  surfactants,  a  co-surfactant,  and  a  poly- 
mer. Seven  tests  were  conducted  at  simulated  res- 
ervoir conditions  of  temperature,  pressure,  and 
fluid  flow  rate.  Specimens  were  taken  periodically 
and  analyzed  using  gas  chromatography,  liquid 
chromatography,  ultraviolet  spectroscopy,  or  col- 
orimetric  techniques  of  both.  The  chemicals  were 
found  to  be  stable  during  the  testing  periods,  indi- 
cating the  stability  of  these  chemicals  over  ex- 
tended time  periods  at  in  situ  conditions  and  the 
potential  of  the  chemicals  to  contaminate  ground- 
water sources  over  a  long  period  of  time.  (See  also 
W89-10153)  (Author's  abstract) 
W89-10181 


FIELD      EXPERIMENTAL      METHODS      IN 
STRATIFIED  AQUIFERS, 

Auburn  Univ.,  AL.   Dept.  of  Civil  Engineering. 


J.  G.  Melville,  F.  J.  Molz,  and  O.  Guven. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  407-415,  7  fig,  1  tab,  5  ref. 
United  States  Environmental  Protection  Agency 
Assistance  Agreement  CR  810704-01-0. 

Descriptors:  *Groundwater  movement,  *Path  of 
pollutants,  *Stratified  aquifers,  'Aquifer  character- 
istics, 'Well  hydraulics,  'Tracers,  Field  tests,  Ob- 
servation wells,  Confined  aquifers,  Sand  aquifers, 
Advection,  Dispersion,  Sampling,  Drilling  fluids, 
Vertical  flow,  Conductivity,  Design  criteria. 

Tracer  injection  and  observation  experiments  are 
the  best  field  methods  available  to  characterize 
advection  and  dispersion  in  aquifers.  Near  Mobile, 
Alabama,  single  and  two-well  tracer  studies  have 
been  conducted  in  a  confined  sandy  aquifer.  Multi- 
level observation  wells  were  designed,  construct- 
ed, and  operated  in  eleven  different  experiments. 
Data  have  been  selected  from  all  the  results  which 
demonstrate  observation  well  behavior.  Isolation 
of  sampling  zones  is  shown  to  be  necessary.  Drill- 
ing mud  remnants  in  or  near  the  observation  well 
are  shown  to  invalidate  measurements.  In  an  exper- 
iment where  an  inflatable  packer  system  suddenly 
failed,  the  loss  of  vertical  integrity  is  shown  in  the 
electrical  conductivity  signals.  Finally,  mixing 
within  sampling  zones,  sampling  zone  lengths,  well 
installation,  vertical  integrity,  and  vertical  integrity 
testing  are  examined  with  an  emphasis  on  desirable 
design  characteristics.  (See  also  W89-10153)  (Au- 
thor's abstract) 
W89-10185 


FIELD  INVESTIGATION  OF  A  SMALL-DIAM- 
ETER, CYLINDRICAL,  CONTAMINATED 
GROUNDWATER  PLUME  EMANATING 
FROM  A  PYRITIC  URANIUM-TAILINGS  IM- 
POUNDMENT, 

Morwijk  Enterprises,  Vancouver  (British  Colum- 
bia). 

K.  A.  Morin,  and  J.  A.  Cherry. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  416-429,  7  fig,  2  tab,  19  ref. 
Natural  Science  and  Engineering  Research  Coun- 
cil (Canada)  Strategic  Grant  No.  G0679. 

Descriptors:  'Mine  wastes,  'Plumes,  'Path  of  pol- 
lutants, 'Radioactive  wastes,  'Groundwater  pollu- 
tion, 'Acid  mine  drainage,  'Uranium,  'Ground- 
water movement,  Seepage,  Pyrite,  Piezometers, 
Water  sampling,  Sand  aquifers,  Iron,  Sulfates,  Car- 
bonates, Hydrogen  ion  concentration,  Chemical 
precipitation,  Field  tests,  Ontario,  Canada,  Dis- 
solved solids,  Geochemistry,  Carbon  dioxide, 
Temperature  effects,  Aeration,  Iron  oxides. 

A  detailed  field  study  of  subsurface  seepage  from  a 
pyritic  tailings  impoundment  in  Ontario,  Canada, 
has  been  conducted.  Near  the  southeastern  corner 
of  the  tailings,  acidic  contaminated  water  (pH  4) 
seeps  through  the  base  of  the  tailings  into  the  sand 
aquifer  and  flows  laterally  to  the  south  as  a  dis- 
tinct, roughly  cylindrical  plume.  This  plume  con- 
tains up  to  6000  parts  per  million  (ppm)  iron,  up  to 
14,000  ppm  sulfate  (S04),  and  elevated  levels  of 
other  contaminants.  The  acidic  seepage  eventually 
encounters  carbonate  minerals  in  the  aquifer,  pH  is 
then  neutralized,  and  contaminants  are  attenuated 
through  chemical  precipitation,  co-precipitation, 
and  adsorption  over  a  distance  of  several  meters. 
Although  the  cross-sectional  area  suggests  the 
plume  is  rather  unimportant,  the  groundwater  ve- 
locity is  440  meters  per  year,  resulting  in  a  lateral 
flux  of  more  than  1,000,000  liters  of  contaminant- 
laden  water  each  year.  The  multilevel  bundle  pie- 
zometers installed  to  define  this  small-diameter 
plume,  using  techniques  to  minimize  disturbance  of 
the  plume.  Each  bundle  contains  up  to  twelve 
individual  piezometers  with  a  vertical  screen  spac- 
ing of  as  small  as  0.5  meters.  Horizontal  distance 
between  bundles  is  as  small  as  2.5  meters.  The  high 
total  dissolved  solids  (TDS)  water  in  the  plume 
presents  many  problems  for  field  and  laboratory 
geochemical  measurements.  High  partial  pressures 
of  carbon  dioxide  in  the  water  result  in  rapid 
degassing  and  subsequent  pH  fluctuation  upon 
sampling.  Because  of  the  high  degree  of  tempera- 
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ture-sensitive  aqueous  completing  in  the  water, 
temperature  variations  can  affect  pH  measure- 
ments. Mixing  of  air  with  the  water  initiates  iron 
oxidation.  Concentrated  hydrochloric  acid  must  be 
added  to  acidify  and  stabilize  each  sample.  Labora- 
tory analysis  of  these  samples  often  requires  signifi- 
cant dilution,  and  the  addition  of  neutral-pH  and 
alkaline  reagents  to  the  sample  causes  ferric  hy- 
droxide precipitation  and  subsequent  instrument 
clogging.  Techniques  are  described  to  circumvent 
many  of  these  problems  and  to  collect  reliable 
physical  and  chemical  hydrogeologic  data  on  this 
site.  (See  also  W89-10153)  (Author's  abstract) 
W89-10186 


GROUND-WATER  CONTAMINATION  AND 
LAND  MANAGEMENT  IN  THE  KARST  AREA 
OF  NORTHEASTERN  IOWA, 

Soil  Conservation  Service,  Casper,  WY. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-10188 


DETERMINING    NONPOINT-SOURCE    CON- 
TAMINATION  BY  AGRICULTURAL  CHEMI- 
CALS IN  AN  UNCONFINED  AQUIFER,  DADE 
COUNTY,     FLORIDA:     PROCEDURES     AND 
PRELIMINARY  RESULTS, 
Geological  Survey,  Miami,  FL. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10189 


REVIEW  OF  THE  OFFICE  OF  DRINKING 
WATER'S  ASSESSMENT  OF  RADIONU- 
CLIDES IN  DRINKING  WATER  AND  FOUR 
DRAFT  CRITERIA  DOCUMENTS:  MAN-MADE 
RADIONUCLIDE  OCCURRENCE  URANIUM, 
RADIUM,  AND  RADON. 

Environmental   Protection   Agency,   Washington, 
DC.  Science  Advisory  Board. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-10191 


STATEWIDE  SURVEY  OF  AQUATIC  ECOSYS- 
TEM CHEMISTRY;  1986, 

California  State  Dept.  of  Fish  and  Game,  Rancho 

Cordova.  Water  Pollution  Control  Lab. 

K.  McCleneghan,  R.  H.  Imai,  J.  T.  King,  and  S.  J. 

Boggs. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-240429. 

Price  codes:  AIM  in  paper  copy,  A01  in  microfiche. 

Laboratory  Report  No.  86-5,  September  1987.  70p, 

1  fig,  8  tab,  6  ref,  6  append.  State  of  California  Air 

Resources  Board  Interagency  Agreement  No.  A5- 

178-32. 

Descriptors:  'Water  chemistry,  'Acid  rain  effects, 
•Water  pollution  sources,  'Ecosystems,  'Acid 
rain,  'Water  quality,  'California,  'Acidification, 
Hydrogen  ion  concentration,  Chemical  analysis, 
Alkalinity,  Watersheds. 

California  has  approximately  5,000  lakes  and 
25,000  miles  of  rivers  and  streams.  Many  are  locat- 
ed in  granite  basins  with  small  watershed  areas, 
possess  thin  watershed  soils,  and  have  low  alkalini- 
ty waters,  features  which  often  characterize  areas 
sensitive  to  acid  deposition.  Fifty  waters  through- 
out the  State  were  sampled  to:  (1)  survey  the  water 
chemistry  of  selected  California  lakes  and  streams; 
(2)  determine  the  vulnerability  of  these  waters  to 
acidification;  (3)  examine  the  seasonal  variability  of 
water  chemistry  parameters;  (4)  provide  a  back- 
ground database  against  which  future  measure- 
ments can  be  compared;  and  (5)  identify  geo- 
graphical regions  sensitive  to  acid  deposition.  The 
first  year  of  the  2  year  study  was  completed  in 
December  1985.  Several  instances  of  trace  element 
contamination  of  samples  occurred;  these  were  ap- 
parent because  dissolved  concentrations  exceeded 
total  concentrations.  Contamination  most  likely  oc- 
curred during  field  collection  under  adverse  condi- 
tions (wind,  rain,  or  snow).  It  was  concluded  that 
surface  waters  in  certain  regions  of  California  dem- 
onstrated low  alkalinity,  low  ionic  strength,  and 
low  conductivity.  Water  with  these  characteristics 
are  generally  accepted  as  being  very  sensitive  to 
acid  deposition  and  susceptible  to  acidification  be- 
cause of  their  inability  to  buffer  acidic  inputs. 
(Lantz-PTT) 


W89-10197 


ARSENIC  CONTAMINATION  IN  EAST-CEN- 
TRAL ILLINOIS  GROUND  WATERS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
Aquatic  Chemistry  Section. 
T.  R.  Holm,  and  C.  D.  Curtiss. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-240486. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  ILENR/RE-WR-88/16,  July  1988. 
63p,  8  fig,  3  tab,  45  ref,  2  append. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Arsenic,  'Illinois,  'Pollutant 
identification,  Groundwater  quality,  Chemical 
analysis,  Wells. 

Groundwater  samples  were  collected  from  munici- 
pal wells  in  Champaign,  Clark,  Cumberland, 
DeWitt,  Douglas,  Edgar,  Iroquois,  McLean, 
Macon,  and  Piatt  Counties  and  domestic  wells  in 
Tazewell  County.  The  municipal  wells  selected 
had  a  history  of  arsenic  (As)  contamination,  i.e. 
they  had  yielded  water  with  arsenic  concentrations 
of  >  50  micrograms/L  (the  EPA  drinking  water 
standard).  Total  arsenic  (As)  concentrations,  the 
concentrations  of  As(III)  and  As(V),  the  two  most 
common  chemical  forms  of  arsenic,  and  supporting 
chemical  parameters  were  determined.  Eleven  of 
the  43  municipal  wells  yielded  groundwaters  con- 
taining >  50  micrograms/L  of  total  As.  Seven  of 
the  20  domestic  wells  had  total  As  concentrations 
>  50  microgram/L.  The  numbers  of  water  sam- 
ples containing  mostly  As(III),  mostly  As(V),  and 
approximately  equal  concentrations  of  As(III)  and 
As(V)  were  roughly  the  same.  Monthly  sampling 
of  five  wells  was  conducted  for  thirteen  months. 
Total  arsenic  concentrations  did  not  change  signifi- 
cantly in  any  of  the  wells.  The  predominant  form 
of  As  in  groundwater  samples  from  one  well  in 
Tazewell  County  changed  from  As(V)  to  As(III) 
as  a  function  of  time.  (Author's  abstract) 
W89-10198 


ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  11:  ACIDIC  DEPOSrTION  AND  THE 
ENVIRONMENT,  A  LITERATURE  OVER- 
VDZW, 

Calgary  Univ.  (Alberta).   Kananaskis  Centre  for 

Environmental  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10201 


MICROCOSM  STUDY  OF  LINDANE  AND 
NAPHTHALENE  FOR  MODEL  VALIDATION, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 
Sciences. 

C.  A.  Staples,  K.  L.  Dickson,  F.  Y.  Saleh,  and  J. 
H.  Rodgers. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  26-41,  6 
tab,  5  fig,  7  ref.  Chemical  Manufacturers  Associa- 
tion, project  ENV-14-W. 

Descriptors:  'Model  studies,  'Toxicity,  'Fate  of 
pollutants,  'Path  of  pollutants,  'Lindane,  'Naphth- 
alenes, 'Toxicology,  Structural  models,  Sediment 
concentration,  Chemical  analysis,  Exposure  analy- 
sis modeling  system,  Simplified  lake  and  stream 
analysis,  Hydrolysis,  Biodegradation. 

Lindane  and  naphthalene  were  used  in  a  series  of 
flow-through  microcosms  to  validate  prediction  of 
two  environmental  fate  models:  the  exposure  anal- 
ysis modeling  system  (EXAMS);  and  simplified 
lake  and  stream  analysis  (SLSA).  The  microcosms 
physical  transport  characteristics  were  carefully 
measured  and  used  as  input  parameters  to  the 
models,  along  with  laboratory  data  on  lindane  and 
naphthalene  rate  constants  and  coefficients.  The 
results  show  that  both  models  accurately  predict 
the  chemical  concentrations  in  the  water  compart- 
ment. The  accuracy  of  the  model  water  compart- 
ment predictions  was  mainly  due  to  the  ability  to 
make  accurate  laboratory  measurements  of  the 
dominant-rate  processes  for  these  chemicals  (hy- 
drolysis in  the  case  of  lindane,  and  volatilization 
and  biodegradation  in  the  case  of  naphthalene). 


Observed  concentrations  in  the  sediments  were 
two  to  three  orders  of  magnitude  lower  than  the 
models  predictions,  even  though  the  overall  mass 
balance  accounted  for  about  90%  of  the  chemical 
input.  Lack  of  agreement  between  observed  and 
predicted  sediment  concentration  may  be  attrib- 
uted to  (a)  the  variability  of  the  sediment  partition 
coefficient  values,  (b)  the  slow  rate  of  sediment 
loading,  (c)  vertical  stratification  of  the  chemicals 
in  the  sediment,  and  (d)  microbial  degradation  of 
the  chemicals  in  the  sediment.  (See  also  W89- 
10209)  (Author's  abstract) 
W89-10211 


FATE  AND  EFFECTS  OF  5-NITROFUROIC 
ACID-2  (NFA)  ON  MARINE  PLANKTON  COM- 
MUNITY IN  EXPERIMENTAL  ENCLOSURES, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 
Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10220 


ENVIRONMENTAL  ASSESSMENT  OF  A 
PHTHALATE  ESTER,  DK2-ETHYLHEXYL) 
PHTHALATE  (DEHP),  DERIVED  FROM  A 
MARINE  MICROCOSM, 

Environmental  Protection  Agency,  Narragansett, 
RI.  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 10221 


EFFECTS  OF  INCREASING  LEVELS  OF  PRI- 
MARY PRODUCTION  ON  PENTACHLORO- 
PHENOL  RESIDUES  IN  EXPERIMENTAL 
POND  ECOSYSTEMS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 

E.  F.  Robinson- Wilson,  T.  P.  Boyle,  and  J.  D. 

Petty. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  239-251,  6 

tab,  5  fig,  19  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Testing  proce- 
dures, 'Toxicology,  'Biodegradation,  'Fate  of  pol- 
lutants, 'Pentachlorophenol,  Phytoplankton,  Ma- 
crophytes,  Ponds,  Degradation,  Primary  produc- 
tivity, Fish,  Bioavailability. 

The  magnitude  of  primary  production  may  influ- 
ence the  degradation  and  bioavailability  of  con- 
taminants in  aquatic  ecosystems.  The  rate  at  which 
these  contaminants  degrade  is  important  in  consid- 
ering the  toxicity  and  ultimate  effect  and  fate  of 
the  chemicals.  The  degradation  and  fate  of  pen- 
tachlorophenol (PCP),  a  biocide  and  common  con- 
taminant, was  studied  in  replicate  pond  ecosystems 
at  three  levels  of  primary  production.  The  PCP 
treatments  were  of  two  types:  (1)  a  single  heavy 
treatment  (1  mg/L)  applied  early  in  the  experiment 
and  (2)  multiple  treatments  of  0.2  and  0.4  mg/L 
applied  at  monthly  intervals.  The  concentration  of 
PCP  in  water  and  mud  were  consistently  lower  in 
the  macrophyte  pond  group  than  in  the  phyto- 
plankton pond  groups.  The  difference  between  the 
amount  of  PCP  in  the  phytoplankton  ponds  and 
that  in  the  macrophyte  ponds  was  not  apparently 
due  to  sorption  onto  the  macrophytes.  Therefore, 
the  macrophytes  were  either  actively  degrading 
the  PCP  or  incorporating  it  into  their  structure  in  a 
form  that  was  not  extractable.  PCP  residues  in  fish 
also  reflected  the  lower  bioavailability  of  PCP  in 
the  macrophyte  ponds.  Both  the  total  PCP  and  the 
concentration  of  PCP  in  fish  from  the  macrophyte 
ponds  were  lower  than  those  for  either  of  the 
phytoplankton  pond  groups.  High  primary  produc- 
tion rates  appear  to  increase  the  degradation  rate 
of  PCP  in  pond  ecosystems.  (See  also  W89- 10209) 
(Author's  abstract) 
W89-10225 


VALIDATION  OF  EXPOSURE  MODELS:  THE 
ROLE  OF  CONCEPTUAL  VERIFICATION, 
SENSITIVITY  ANALYSIS,  AND  ALTERNA- 
TIVE HYPOTHESES, 

Environmental  Research  Lab.,  Athens,  GA.  Office 
of  Research  and  Development. 
LA.  Burns. 
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IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  255-281,  4 
tab,  3  fig,  47  ref. 

Descriptors:  'Toxicology,  'Path  of  pollutants, 
•Fate  of  pollutants,  *Toxicity,  'Model  studies, 
♦Lake  Zurich,  *Switzerland,  'Dichlorobenzene, 
Exposure  analysis  modeling  system,  Data  process- 
ing, Data  analysis,  Simulation,  Sediments,  Organic 
compounds,  Air-water  interfaces. 

The  exposure  analysis  modeling  system  (EXAMS) 
was  designed  to  evaluate  the  probable  long-term 
behavior  of  newly  synthesized  organic  chemicals 
in  aquatic  systems.  EXAMS  uses  a  two-resistance 
model  to  compute  export  of  organics  across  the 
air-water  interface.  Conceptual  verification  (com- 
parison of  program  outputs  with  defined  special 
cases)  was  used  to  evaluate  and  modify  the  pro- 
gram's description  of  chemical  exchanges  across 
the  benthic  boundary  layer.  Sensitivity  analysis 
was  used  to  assess  the  potential  error  induced  by 
using  reaction  quantum  yields  as  summary  descrip- 
tors of  the  effects  on  photochemical  reactivity  of 
sorption  to  suspended  sediments.  'Validation'  in  the 
sense  of  direct  comparisons  with  observational 
data,  was  used  to  test  the  relative  success  of  several 
versions  of  a  two-resistance  volatilization  model. 
Validation  was  conducted  using  dichlorobenzene 
data  in  conjunction  with  environmental  data  from 
Lake  Zurich,  Switzerland.  The  outcome  of  the 
simulations  was  dependent  on  the  adequacy  of 
average  values  for  the  thermocline  dispersion  coef- 
ficients and  wind  speeds,  the  calculation  of  oxygen 
and  water  vapor  piston  velocities  from  wind  speed, 
and  a  simple  three-box  model  of  Lake  Zurich, 
assuming  accuracy  in  the  published  chemical  load- 
ings and  observed  concentrations  in  the  lake.  Con- 
sequently, a  more  theoretically  legitimate  model 
may  fail  comparative  tests  because  it  requires  a 
precision  and  accuracy  in  its  input  data  that  are  not 
readily  available.  The  interpretation  of  compara- 
tive tests  of  these  models  seldom  involves  the 
rejection  or  acceptance  of  simple  hypotheses,  but 
serves  as  a  guide  to  continuing  improvement  of 
these  tools  for  evaluating  the  consequences  of  re- 
leases of  synthetic  chemicals  into  the  environment. 
(See  also  W89- 10209)  (White-Reimer-PTT) 
W89-10226 


PRACTICAL  APPLICATIONS  AND  COMPARI- 
SONS OF  ENVIRONMENTAL  EXPOSURE  AS- 
SESSMENT MODELS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
L.  M.  Games. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  282-299,  5 
tab,  6  fig,  1 1  ref. 

Descriptors:  'Toxicology,  'Model  studies,  'Toxic- 
ity, 'Hazard  assessment,  'Path  of  pollutants,  'Fate 
of  pollutants,  Alkylbenzene  sulfonate,  Exposure 
analysis  modeling  system,  Simplified  lake  stream 
analysis,  Fugacity  models,  Environmental  effects, 
Mathematical  models,  Prediction. 

Several  environmental  fate  models  have  been  de- 
veloped that  can  be  used  for  predicting  concentra- 
tions of  anthropogenic  chemicals  in  the  aqueous 
environment.  Although  individual  models  vary  in 
their  mathematical  approach  and  the  assumptions 
they  are  based  on,  all  have  in  common  basic  prem- 
ises concerning  the  factors  controlling  distribution 
and  transformation  of  any  chemical.  The  validity 
of  the  various  assumptions  made  can  best  be  tested 
by  using  the  models  to  determine  how  well  they 
predict  observed  concentrations  of  currently  man- 
ufactured chemicals.  Monitoring  data  for  a  surfac- 
tant, linear  alkylbenzene  sulfonate  (LAS)  were 
used  to  compare  the  utility  and  success  of  the 
exposure  analysis  modeling  system  (EXAMS),  sim- 
plified lake  stream  analysis  (SLSA),  and  fugacity 
models  in  predicting  distribution  and  concentration 
within  a  single  flowing  stream.  The  results  show 
that  each  model  is  most  applicable  at  a  particular 
stage  in  hazard  assessment.  The  Level  II  fugacity 
model  is  most  useful  in  providing  estimates  of  the 
distribution  of  a  chemical.  The  EXAMS  and 
SLSA  models  are  similar  in  their  ability  to  predict 


environmental  concentrations,  but  the  EXAMS 
model's  compartmentalization  is  an  advantage  in 
describing  a  well-defined  environment.  These  two 
models  will  be  most  useful  in  hazard  assessment 
when  a  general  catalog  of  a  range  of  environments 
becomes  available.  The  predictive  model  EXAMS 
and  SLSA,  which  incorporate  mass  transfer  coeffi- 
cients, can  be  improved  by  increasing  our  under- 
standing of  the  sediment-water  interface.  (See  also 
W89-10209)  (White-Reimer-PTT) 
W89- 10227 


BIOCONCENTRATION  OF  LINDANE  AND 
NAPHTHALENE  IN  BLUEGILLS  (LEPOMIS 
MACROCHIRUS), 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

J.  G.  Rodgers,  K.  L.  Dickson,  and  M.  J.  DeFoer. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  300-311,  4 

tab,  4  fig,  24  ref. 

Descriptors:  'Toxicology,  'Path  of  pollutants, 
'Toxicity,  'Biological  magnification,  'Bioaccumu- 
lation,  'Lindane,  'Naphthalenes,  'Water  pollution 
effects,  Fate  of  pollutants,  Fish,  Bluegills,  Model 
studies,  Prediction,  Organic  compounds. 

The  validity  of  models  for  prediction  of  the  bio- 
concentration  factors  for  organic  chemicals  in  fish 
was  tested  with  bluegills  using  lindane  and  naph- 
thalene. A  continuous  flow-through  system  was 
used  to  determine  the  uptake  and  depuration  rates 
and  the  bioconcentration  factors.  The  experimental 
design  was  predicated  upon  test  chemical  charac- 
teristics using  calculated  pretest  estimates  of  the 
uptake  rate  constant,  the  depuration  rate  constant, 
and  the  bioconcentration  factor.  In  general,  good 
agreement  was  observed  between  the  calculated  or 
predicted  bioconcentration  factors  and  the  experi- 
mentally determined  values.  The  uptake  phase  or 
time  to  accumulation  of  a  steady-state  body  burden 
at  a  given  chemical  concentration  was  about  one 
day  for  both  chemicals.  However,  the  depuration 
rates,  or  loss  of  the  chemicals  from  the  fish  were 
significantly  different.  Attempts  to  correlate  the 
bioconcentration  factors  with  lipid  content  were 
unsuccessful.  The  lack  of  correlation  was  probably 
due  to  similarities  in  lipid  contents  among  fish.  The 
data  provide  additional  evidence  that  differential 
loss  rates  may  be  the  critical  factor  in  controlling 
the  bioconcentration  factors  for  most  organic 
chemicals.  It  follows  that  chemicals  with  rapid 
depuration  rates  would  pose  less  of  an  environmen- 
tal problem  from  the  standpoints  of  bioconcentra- 
tion and  possible  subsequent  biomagnification.  (See 
also  W89- 10209)  (White-Reimer-PTT) 
W89- 10228 


UPTAKE  AND  TOXICITY  OF  ORGANIC  COM- 
POUNDS: STUDIES  WITH  AN  AQUATIC  MA- 
CROPHYTE  (LEMNA  MINOR), 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10238 


NATIONAL  STREAM  SURVEY  PHASE  1: 
FIELD  OPERATIONS  REPORT. 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-245923. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  600/4-88/023,  June  1988.  38p,  4 
fig,  10  tab,  1 1  ref,  append.  EPA  Contracts  68-03- 
3050,  68-03-3246,  68-03-3439,  and  40-1441-84. 

Descriptors:  'Streams,  'Data  acquisition,  'Sur- 
veys, Project  planning,  Water  sampling,  Sample 
preparation,  Sample  preservation,  Chemical  analy- 
sis, Acid  rain,  Acid  streams. 

The  National  Stream  Survey  was  conducted 
during  the  spring  of  1986  as  a  synoptic  chemical 
survey  to  characterize  streams  in  the  mid-Atlantic 
and  southeastern  regions  of  the  United  States 
which  were  thought  to  be  potentially  susceptible 
to  acidic  deposition.  The  survey  included  three 
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distinct  parts:  a  Phase  I  survey  of  streams  in  the 
mid-Atlantic  region;  a  Screening  survey  designed 
to  assess  the  need  for  future  Phase  I  studies  in  the 
United  States;  and  an  Episodes  Pilot  survey  de- 
signed to  provide  a  preliminary  assessment  of  the 
frequency,  duration,  and  characteristics  of  storm 
episodes  in  the  mid-Atlantic  states.  This  report 
describes  the  survey  planning,  protocol  develop- 
ment, personnel  requirements,  field  operations,  and 
logistical  aspects  of  all  there  components  of  the 
National  Stream  Survey.  Because  of  the  large 
scope  and  geographical  area  covered  by  the 
survey,  sampling  regions  were  subdivided  into  four 
areas,  each  containing  approximately  the  same 
number  of  streams.  Samples  were  collected 
shipped  at  4  C,  and  received  within  24  hours  by  a 
central  processing  laboratory.  Sampling  was  com- 
pleted on  schedule,  and  447  out  of  a  total  of  479 
streams  were  sampled.  A  detailed  evaluation  of 
episodes  sampling  is  provided  with  recommenda- 
tions for  future  consideration.  (Author's  abstract) 
W89- 10246 


SANITARY  LANDFILLS  (AUG  86-SEP  88):  CI- 
TATIONS FROM  THE  COMPENDEX  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-10251 


HEAVY  METALS  IN  DRINKING  WATER: 
STANDARDS,  SOURCE,  AND  EFFECTS  (JAN 
76-SEP  88).  CITATIONS  FROM  THE  ENERGY 
DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  ass  PB88-869730. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
October  1988.  147p. 

Descriptors:  'Acid  rain,  'Drinking  water,  'Heavy 
metals,  'Bibliographies,  'Path  of  pollutants, 
'Water  pollution  effects,  Toxicity,  Lead,  Water 
pollution  sources,  Pipes. 

This  bibliography  contains  citations  concerning  the 
concentrations  of  heavy  metals  found  in  drinking 
water,  sources  of  these  concentrations,  and  their 
effect  on  living  organisms.  Toxicological  effects  on 
laboratory  animals,  plants,  and  bacteria  are  dis- 
cussed. Correlations  between  heavy  metals  in 
drinking  water  and  levels  of  heavy  metals  in 
human  blood  samples  are  examined.  The  effect  of 
high  blood  levels  of  heavy  pipes,  lead  paint,  acid 
rain,  wastewater  treatment  practices,  and  air  pollu- 
tion are  some  of  the  sources  considered.  This  up- 
dated bibliography  contains  256  of  which  46  are 
new  entries  to  the  previous  edition.  (Author's  ab- 
stract) 
W89-10253 


INSTALLATION  RESTORATION  PROGRAM 
RECORDS  SEARCH. 

Hazardous  Materials  Technical  Center,  Rockville, 

MD. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161,  as  AD-A196  352. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

January  1984.  126p,  13  fig,  7  tab,  8  ref,  12  append. 

Air  National  Guard  Contract  DLA900-82-C-4426. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Waste  disposal,  Groundwater  pollution, 
McEntire  Air  Force  Base,  Monitoring,  Surveys. 

A  September,  1983  McEntire  ANG  Base  Records 
Search  included  a  detailed  review  of  pertinent 
installation  records,  contacts  with  12  government 
organizations  for  documents  relevant  to  the 
Records  Search  effort,  and  an  on-site  base  visit 
conducted  during  September  19-22,  1983.  Activi- 
ties conducted  during  the  on-site  base  visit  includ- 
ed interviews  with  23  past  and  present  base  em- 
ployees, ground  tours  of  base  facilities,  detailed 
search  of  base  records,  and  meetings  with  person- 
nel from  several  South  Carolina  State  agencies  in 
Columbia,   South   Carolina.   Various   mechanisms 
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for  disposal  of  the  waste  materials  generated  by 
on-site  shops  (the  Corrosion,  Machine,  Structural 
Repair,  and  Welding  shops;  the  Engine  shop; 
Flight  Line  and  Base  Flight  Shops;  Tire  Repair 
and  Reclamation  shop;  the  Paint  Shop,  and  the 
Motor  Pool)  have  existed  in  the  past.  Interviews 
with  23  previous  and  present  base  employees  and  a 
field  survey  resulted  in  the  identification  of  12  past 
disposal  and/or  spill  sites  at  McEntire  ANG  Base. 
Of  these  12  sites,  6  have  been  determined  to  have 
the  potential  for  contaminant  migration  and,  there- 
fore, have  been  further  evaluated  using  the  Air 
Force's  Hazard  Assessment  Rating  Methodology 
(HARM).  However,  no  evidence  of  off-base  envi- 
ronmental stress  was  observed,  resulting  from 
either  past  waste  disposal  practices  or  waste  spill- 
age at  McEntire  ANG  Base.  No  direct  or  indirect 
evidence  of  groundwater  contamination  was  dis- 
covered. The  identified  waste  disposal/spill  sites 
are  confined  to  a  relatively  small  area  of  McEntire 
ANG  Base  and  are  generally  aligned  in  directions 
nearly  parallel  to  the  anticipated  direction  of  shal- 
low groundwater  flow.  Therefore,  the  probability 
is  high  that,  if  contamination  from  these  sites  has 
reached  the  shallow  groundwater,  the  total  land- 
surface  area  below  which  the  groundwater  is  con- 
taminated will  be  small.  It  is  highly  unlikely  that 
any  of  the  aforementioned  base  activities  have 
resulted  in  contamination  of  any  off-base  ground- 
water supplies  which  are  obtained  from  the  deep 
aquifer.  Rather  than  monitoring  each  of  the  six 
spill/disposal  sites  previously  identified,  only  four 
monitoring  locations  requiring  four  wells  each  are 
initially  recommended  for  monitoring.  (Lantz- 
PTT) 
W89-10255 


STORM  WATER  MANAGEMENT  MODEL, 
VERSION  4.  PART  A:  USER'S  MANUAL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

W.  C.  Huber,  and  R.  E.  Dickinson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-236641. 

Price  codes:  A22  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/3-88/00  la,  June  1988.  569p, 

65  fig,  60  tab,  294  ref,  10  append.  EPA  Contract 

CR-8 11607. 

Descriptors:  'Urban  hydrology,  'Water  pollution 
control,  *Stonn  water,  *Model  studies,  'Computer 
models,  'Urban  runoff,  Management  planning, 
Computer  programs,  Manuals,  Simulation  analysis, 
Mathematical  models,  Rain  intensity,  Flow  pro- 
files, Drainage  systems. 

The  EPA  Storm  Water  Management  Model 
(SWMM)  is  a  comprehensive  mathematical  model 
for  simulation  of  urban  runoff  water  quality  and 
quantity  in  storm  and  combined  sewer  systems.  All 
aspects  of  the  urban  hydrologic  and  quality  cycles 
are  simulated,  including  surface  and  subsurface 
runoff,  transport  through  the  drainage  network, 
storage  and  treatment.  Part  A  of  this  two  volume 
report  is  an  update  of  the  user's  manuals  issued  in 
1971,  1975,  and  1981.  Part  B  is  a  user's  manual  for 
EXTRAN,  a  flow  routing  model  that  can  be  used 
both  as  a  block  of  the  SWMM  package  and  as  an 
independent  model.  The  SWMM  user's  manual 
provides  detailed  descriptions  for  program  blocks 
for  Runoff,  Transport,  Storage/Treatment,  Com- 
bine, Statistics,  Rain,  Temp  and  Graph  (part  of  the 
Executive  Block).  The  manual  presents  a  detailed 
discussion  of  input  data  and  provides  a  demonstra- 
tion of  seven  example  problems.  (Lantz-Pl  I) 
W89-10257 


METEOROLOGICAL  ASPECTS  OF  WET  DEP- 
OSITION IN  SOUTHERN  FINLAND, 

Finnish  Meteorological  Inst.,  Helsinki. 

P.  Bremer. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA    22161,    as    N88-26O07. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
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A  7-month  study  is  presented  on  variabilities  in  the 
concentrations  of  sulfate,  nitrate,  and  H(  +  ),  and 
the  pH  precipitation  collected  at  3-hr  intervals  at 
Suomusjarvi,  Finland,  in  1982.  The  components 
displayed  a  similarity  in  temporal  trend,  especially 
between  sulfate  and  nitrate,  which  had  a  correla- 
tion coefficient  of  0.75.  The  S04(2-)-S  concentra- 
tion mean  value  was  1.0  mg/L  and  the  precipita- 
tion weighted  mean  1.9  mg/L.  For  N03(->N  the 
corresponding  values  were  0.5  mg/L  and  0.9  mg/ 
L.  The  pH  range  was  between  3.66  and  6.70,  the 
median  being  4.6.  The  most  frequent  H(  +  )  values 
were  between  10  micromol/L  and  30  micromol/L. 
The  highest  concentrations  of  sulfate  and  nitrate, 
and  lowest  pH  values  were  associated  with  contin- 
uous rain;  snow  showers  were  the  cleanest.  The 
lowest  concentrations  were  found  in  the  smallest 
volumes  of  rain,  but  no  general  relationship  be- 
tween concentration  and  rain  volume  was  ob- 
served. Trajectories  calculated  for  six  rain  events 
with  enhanced  concentrations  originated  from  in- 
tense and  extensive  high  pressure  areas,  which  had 
dominated  large  parts  of  Central  Europe  for  five  to 
six  days.  Typically,  cold  frontal  rains  brought  in 
higher  concentrations  and  lower  pH  than  warm 
ones.  There  was  an  average  decrease  in  sulfate 
between  the  first  and  the  second  sample  in  a  frontal 
rain  event,  the  mean  ratio  between  these  samples 
was  1.6.  Between  the  second  and  the  third  sample 
an  increase  was  found,  the  ratio  now  being  0.7.  For 
nitrate  the  corresponding  ratios  were  1.7  and  0.8, 
respectively.  (Author's  abstract) 
W89-10261 


FATE  AND  EFFECTS  OF  POLLUTANTS  ON 
AQUATIC  ORGANISMS  AND  ECOSYSTEMS. 

Environmental  Research  Lab.,  Athens,  GA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242615. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Proceedings  of  USA-USSR  Symposium,  Athens, 
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The  14  papers  in  this  proceedings  present  research 
by  scientists  and  engineers  of  the  USA  and  USSR 
in  three  projects  under  the  Working  Group  on 
Cooperation  in  the  Area  of  Water  Pollution  Pre- 
vention. The  Working  Group  is  a  component  of 
the  USA-USSR  Agreement  on  Cooperation  in  the 
Field  of  Environmental  Protection.  The  reports 
discuss  the  modeling  of:  (1)  runoff  of  substances 
from  agricultural  watersheds;  (2)  lacustrine  sys- 
tems; (3)  toxic  pollutant  risk  to  aquatic  organisms; 
(4)  tributyltin  exposure.  Social  and  economic  as- 
pects of  water  quality  management  are  examined 
and  an  integrated  system  for  controlling  water  use 
and  conservation  is  discussed.  Effects  of  ammoni- 
um ions  on  mineral  exchange  in  fish  and  ammonia 
distribution  and  excretion  by  fish  are  examined. 
The  first  use  of  a  uniform  toxicity  test  in  both 
countries  is  described  and  a  system  for  remote 
monitoring  of  ecosystems  is  presented.  Pesticide 
exposure  is  examined  through  aquatic  community 
studies  and  in  studies  of  resistance  mechanisms  in 
carp  and  perch.  Buffer  capacities  of  freshwater 
ecosystems  for  metals  is  examined  and  the  relation- 
ship of  trace  metal  body  burdens  and  gill  damage 
in  fish  to  surface  water  acidification  form  atmos- 
pheric deposition  is  explored.  (See  10263  thru 
10276)  (Author's  abstract) 
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An  approach  to  the  creation  of  a  mathematical 
model  of  the  formation  of  surface  runoff  of  storm 
waters,  and  the  evacuation  of  substances  from  an 
agricultural  watershed  is  discussed.  Essentially, 
this  approach  consists  of  the  following:  (1)  data  of 
a  topographic  map  of  the  watershed  is  used  to 
construct  a  geometric  model  on  the  basis  of  which 
the  routes  of  the  runoff  to  a  given  contour  (i.e.,  the 
left  bank  of  a  river  or  the  edge  of  lake  water)  are 
determined;  (2)  the  storm-water  paths  are  used  to 
calculate  the  runoff  hydrograph  and  the  concentra- 
tion of  suspended  matter,  which  in  turn  constitutes 
the  starting  data  for  calculating  the  evacuation  of 
chemical  substances  into  a  body  of  water;  and  (3) 
the  possible  variety  of  runoff  routes  over  the 
planes  making  up  the  geometric  model  of  the  wa- 
tershed is  determined.  The  general  design  of  the 
software  used  for  the  problem  consists  of:  (1)  The 
steering  program;  (2)  the  computational  algorithms 
for  constructing  a  geometric  relief  model,  finding 
the  runoff  routes  of  storm  waters  along  the  planes 
of  the  relief  model,  and  considering  the  relation- 
ships of  water  flows  moving  along  different  runoff 
paths;  and  (3)  the  computational  algorithms  for 
calculating  the  runoff  hydrograph,  concentration 
of  suspended  matter  in  the  flow,  and  evacuation  of 
nutrient  elements  and  pesticides  from  the  slope. 
The  geometric-relief  and  runoff-path  programs 
have  the  most  complex  software;  they  are  stand- 
ardized therefore,  and  the  user  need  not  change 
them.  As  the  mechanism  of  formation  of  storm 
water  runoff  and  evacuation  of  substances  from  the 
slope  is  studied,  the  hydrograph,  suspended  matter, 
nutrient,  and  pesticide  programs  can  be  improved 
without  changing  the  relief  and  runoff  software. 
(See  also  W89-10262)  (Lantz-PTT) 
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RELATION  OF  TRACE  METAL  BODY  BUR- 
DENS AND  GDLL  DAMAGE  IN  FISH  TO  SUR- 
FACE WATER  ACTODTICATION  FROM  AT- 
MOSPHERIC DEPOSITION, 

Maine  Univ.  at  Orono.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
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Relationships  between  seasonal  and  yearly  dynam- 
ics of  phytoplankton  biomass  with  the  background 
concentration  of  copper  in  the  Usman  River  are 
examined.  Quantification  of  the  relationship  be- 
tween dissolved  copper  concentration  and  phyto- 
plankton biomass  is  realized  by  processing  the  re- 
sults of  natural  investigations  with  mathematical 
statistics.  These  statistics  indicated  that  the  content 
of  chemical  elements  in  freshwater  ecosystems  is 
directly  related  to  the  general  value  of  hydrobiota 
biomass  and  its  seasonal  dynamics  within  an  eco- 
system. The  relationship  between  variation  in  bio- 
mass and  season  of  the  year  for  phytoplankton  is 
also  true  for  zooplankton  and  periphyton,  and  may 
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be  considered  as  general  for  all  hydrobiota.  Hydro- 
biotic  influence  upon  freshwater  ecosystem  chemi- 
cal composition  is  related  to  the  intensity  of  metab- 
olism. In  most  cases,  the  metabolic  rate  in  animals 
increases  but  its  intensity  decreases  if  their  weight 
is  increasing.  In  characterizing  hydrobiological  pa- 
rameters determining  buffer  capacity  of  freshwater 
ecosystems  for  heavy  metals,  the  most  important 
fact  that  should  be  taken  into  account  is  that  the 
action  of  the  given  group  of  parameters  is  directed 
mainly  to  partial  excretion  of  metals  introduced  to 
ecosystem  from  the  biogeochemical  cycle,  by  way 
of  their  burial  in  bottom  sediments  in  the  process 
of  sedimentogenesis.  At  present,  there  is  no  unam- 
biguous information  on  the  kinetics  of  these  proc- 
esses. However,  in  the  process  of  cultivation  of 
blue-green  Chorococcus  pans  in  water  with  a  con- 
centration of  heavy  metals  (Cd,  Cu,  Zn)  from  2 
ppm,  up  to  90%  of  the  total  quantity  of  metals  was 
sorbed  by  the  cells  within  1  minute  and  fixation 
was  practically  complete  in  10  minutes.  In  this 
case,  absorptivity  of  the  cell  at  pH  7  was  53,  120, 
and  65  mg/g  dry  weight  for  cadmium,  copper,  and 
zinc,  respectively.  (See  also  W89-10262)  (Lantz- 
PTT) 
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Div. 
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Over  the  past  two  years,  scientists  and  engineers 
have  investigated  the  effects  of  selenium  (Se)  con- 
tamination at  Kesterson  Reservoir,  California.  Se- 
lenium was  present  in  the  food  chain  item  at  levels 
potentially  toxic  to  birds  by  1983.  Although  Se 
concentrations  have  decreased  in  food  chain  items 
since  drainage  water  inflow  to  the  Reservoir 
ceased  in  1986,  Se  concentrations  remain  unaccept- 
ably  high.  Degradation  of  local  groundwater  re- 
sources, both  from  Se  contamination  and  accumu- 
lation of  salts  in  near  surface  soils  is  also  of  con- 
cern. From  1981  to  1986,  an  estimated  5000  to  8000 
acre-ft/yr  of  agricultural  drainage  water  was  dis- 
charged into  Kesterson  Reservoir,  with  an  average 
Se  concentration  of  300  ppb  and  a  concentration  of 
total  dissolved  solids  (TDS)  of  approximately 
10,000  parts/million  (ppm).  An  estimated  50%  of 
the  drainage  water  seeped  into  the  underlying  aq- 
uifer. The  rest  evaporated,  primarily  during  the 
hot  summer  months,  concentrating  salts  and  Se  in 
the  surface  waters  and  sediments.  Ongoing  and 
extensive  groundwater  sampling  from  numerous 
monitoring  wells  has  demonstrated  that  for  the 
most  part,  even  though  50%  of  the  drainage  water 
seeped  into  the  underlying  groundwater  aquifer,  Se 
concentrations  remain  below  5  ppb  in  the  shallow 
groundwater.  However,  there  are  several  excep- 
tions, mostly  in  the  southern  part  of  the  Reservoir, 


where  many  wells  located  on  the  berms  surround- 
ing two  of  the  ponds  had  Se  concentrations  in 
excess  of  10  ppb.  An  extensive  program  of  field 
sampling  demonstrated  that  the  monitoring  wells 
with  elevated  Se  concentrations  were  also  oxidiz- 
ing and  contained  elevated  concentrations  of  ni- 
trate-nitrogen. Conversely,  high  concentrations  of 
aqueous  Se  were  nearly  always  absent  under 
chemically  reducing  or  low-nitrate  conditions. 
Weekly  monitoring  of  surface  water  concentra- 
tions since  July  of  1986  show  that  the  Se  concen- 
trations in  four  of  the  ponds  have  fallen  from  over 
400  ppb  down  to  an  average  value  of  5  ppb  (the 
target  clean  up  goal).  The  ephemeral  pools  located 
in  the  northern  ponds,  where  no  water  was  ap- 
plied, had  concentrations  ranging  from  40  to  2,500 
ppb,  with  an  average  value  of  373  ppb.  The  low 
concentrations  observed  in  the  flooded  ponds,  in 
comparison  to  the  high  concentrations  observed  in 
the  ephemeral  pools,  indicates  that  surface  water 
concentrations  can  be  kept  below  5  ppb  by  perma- 
nently flooding  the  Reservoir  with  Se-free  water. 
(Lantz-PTT) 
W89-10281 


cated  by  kinetic  calculations  for  representative 
H202  concentrations  and  supported  by  the  obser- 
vation of  mutual  exclusively  of  gaseous  S02  and 
aqueous  H202  in  non-precipitating  liquid-water 
stratiform  clouds,  which  generally  persist  suffi- 
ciently for  reaction  to  proceed  to  completion. 
Measurements  reported  here  indicate  that  aqueous 
S(IV)  and  H202  are  also  mutually  exclusive  in 
surface  precipitation  samples,  but  that  S02  and 
aqueous  H202  often  coexist  in  precipitating 
clouds.  Gaseous  S02  and  H202  are  also  common- 
ly simultaneously  present  in  clear  air,  in  the  mixed 
layer  either  species  maybe  in  excess,  but  H202 
tends  to  be  in  substantial  excess  above  the  mixed 
layer,  at  least  in  summer.  H202  present  with  S02 
in  precipitating  clouds  is  attributed  to  material 
dissolved  in  falling  hydrometeors  which  has  not 
had  time  to  react  with  S02.  This  is  supported  by 
model  calculations  evaluating  the  characteristic 
time  and  distance  for  reaction  of  aqueous  H202  in 
droplets  falling  through  an  S02-containing  layer. 
(Author's  abstract) 
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Seven  sites  were  investigated  for  contamination  at 
McEntire  ANGB  during  the  Installation  Restora- 
tion Program  (IRP)  Phase  II  Stage  1.  Sites  exam- 
ined included  to  fire  training  areas,  a  sanitary  land- 
fill, a  liquid  waste  storage  area,  an  oil  dump  site,  a 
C-141  spill  trench,  an  unofficial  dump  site,  and  a 
drainage  pond/swamp  area.  The  Stage  1  field  in- 
vestigation involved  the  installation  of  23  ground- 
water monitoring  wells  and  the  collection  of  nu- 
merous soil,  sediment,  surface  water,  and  ground- 
water samples.  Samples  were  analyzed  for  volatile 
organic  compounds,  total  organic  halogens,  total 
organic  carbon,  arsenic  and  trace  metals,  oil  and 
grease,  total  phosphorus,  and  nitrates.  Field  meas- 
urements of  pH,  specific  conductance,  and  temper- 
ature were  also  made.  Quality  Assurance/Quality 
Control  sampling  and  analysis,  both  in  the  field  and 
in  the  laboratory,  were  integral  parts  of  this  effort. 
Elevated  levels  for  contaminants  were  identified  at 
5  of  the  sites  investigated.  Contaminants  were  ele- 
vated in  groundwater  at  4  of  the  6  sites  where 
groundwater  was  examined.  Elevated  contaminant 
levels  in  soil  and  sediment  samples  were  found  at  4 
of  the  6  sites  where  these  media  were  sampled. 
Two  sites  were  without  contamination  in  the 
media  investigated.  Elevated  contaminant  levels 
were  found  but  not  confirmed  at  the  base  water 
supply  well  W-l.  (Lantz-PTT) 
W89- 10284 
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In-cloud  oxidation  by  H202  is  a  major  route  for 
conversion  of  atmospheric  S02  to  sulfate,  as  indi- 
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Descriptors:  'Toxicity,  'Chemical  interactions, 
'Path  of  pollutants,  'Chlorinated  hydrocarbons, 
'Wastewater,  'Water  pollution  effects,  Tissue 
analysis,  Carbon  tetrachloride,  Drinking  water, 
Chloroform. 

Various  chlorohydrocarbons  found  in  industrial 
waste  effluents,  including  chloroform  (CHC13)  and 
carbon  tetrachloride  (CC14),  can  eventually  con- 
taminate public  drinking  water  supplies.  Water 
contaminants  are  individually  regulated  according 
to  their  toxicity  but  occur  in  the  environment  as 
mixtures.  Different  chlorohydrocarbons  often 
affect  the  same  organ  systems,  particularly  the 
liver  and  kidney.  The  present  study  was  designed 
to  evaluate  the  interaction  between  orally  adminis- 
tered CHC13  and  CC14  at  hepatic  and  renal  toxic 
threshold  doses  in  male,  Sprague  Dawley  rats. 
CHC13  was  administered  by  oral  gavage  once 
daily  for  3  days  prior  to  sacrifice  at  0,  0.1,  0.5  and 
1.0  millimoleAg/d  (mmAg/d)  by  itself  or  in  com- 
bination with  CCL4  at  0.1,  0.5  and  1.0  mmoleAg 
(administered  by  oral  gavage  16  hr  prior  to  sacri- 
fice). The  4x4  block  design  included  10  rats/ 
group  for  a  total  of  160  rats.  Clinical  chemistry 
determinations  and  histopathology  evaluations  of 
liver  and  kidney  were  made.  The  severity  and 
frequency  of  hepatocellular  damage  increased  in  a 
dose-related  manner  with  CC14  and  to  a  lesser 
extent  with  CHC13  when  they  were  administered 
individually.  Renal  damage  was  most  evident  in 
the  highest  CHC13  dose  group.  Histopathology 
and  serum  enzyme  data  indicated  that  hepatotoxi- 
city  was  greater  than  additive  when  CC14  and 
CHC13  were  given  in  combination.  (Author's  ab- 
stract) 
W89-10289 


STUDY  OF  GROUNDWATER  COLLOIDS  AND 
THEIR  ABILITY  TO  TRANSPORT  RADIONU- 
CLIDES, 

Ytkemiska  Inst.,  Stockholm  (Sweden). 

For  primary  bibliographic  entry  see  Field  7B. 

W89- 10291 

CONTAMINATION  OF  TWO  DIMENSIONAL 
AQUIFERS  BY  POLLUTANTS, 

International  Centre  for  Theoretical  Physics,  Tri- 
este (Italy). 

For  primary  bibliographic  entry  see  Field  7B. 
W89- 10292 
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PREDICTED  IMPACTS  TO  THE  GROUND- 
WATER AND  COLUMBIA  RIVER  FROM  AM- 
MONIATED  WATER  DISCHARGES  TO  THE 
216-A-36B  CRIB, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  L.  Buelt,  W.  Conbere,  M.  D.  Freshley,  R.  J. 
Hicks,  and  W.  L.  Kuhn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-008073. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL--6463,  March  1988.  72p,  13  fig, 
21  tab,  37  ref,  3  append.  DOE  Contract  DE-AC06- 
76RL0  1830. 

Descriptors:  'Groundwater  pollution,  *Ammonia, 
•Columbia  River,  'Water  pollution,  Flow  profiles, 
Path  of  pollutants. 

The  impact  that  past  and  potential  future  dis- 
charges of  ammoniated  water  to  the  216-A-36B 
crib,  on  groundwater  and  river  concentrations  of 
hazardous  chemical  constituents,  was  assessed. 
Until  August  1987,  the  216-A-36B  crib,  located  in 
the  200-East  Area  of  the  Hanford  Site,  accepted 
ammoniated  water  discharges.  As  a  result  of  fuel 
declading  operations,  material  balance  calculations 
indicate  that  NH40H  has  been  discharged  to  the 
216-A-36B  crib  in  amounts  that  exceed  reportable 
quantities  under  the  Comprehensive  Environmen- 
tal Response,  Compensation  and  Liability  Act  of 
1980.  Although  flow  to  the  crib  is  relatively  con- 
stant, the  estimated  NH40H  discharge  varies  from 
negligible  to  a  maximum  of  10,000  g-moles/h.  Be- 
cause these  discharges  are  intermittent,  the  concen- 
tration delivered  to  the  groundwater  is  a  function 
of  soil  sorption,  microbiological  conversion  rates 
of  NH4(  +  )  to  N02(-)  and  N03(-),  and  groundwat- 
er dispersion.  Results  show  maximum  and  realistic 
estimates  of  NH4(+),  N02(-)  and  N03(-)  concen- 
trations in  the  groundwater.  Because  this  study 
shows  NH4(  +  )  conversions  to  N02(-)  and  N03(-) 
to  be  rapid  and  complete,  predicted  concentrations 
of  N03(-)  in  the  groundwater  caused  by  NH4(+) 
discharges  to  the  crib  are  noticeable.  The  calculat- 
ed groundwater  concentrations  beneath  the  crib 
would  be  430  mg/L  N03(-)  under  maximum 
yearly  average  operations  and  320  mg/L  under 
conditions  representing  past  operations  during 
fiscal  years  1984  through  1987.  These  predicted 
concentrations  compare  favorably  with  measured 
groundwater  N03(-)  concentrations  in  the  vicinity 
of  the  crib.  The  authors  therefore  conclude  that 
ammoniated  water  discharges  to  the  216-A-36B 
crib  have  a  significant  effect  on  observed  N03(-) 
concentrations  in  the  groundwater  by  microbiolo- 
gical conversion  of  NH4(-(-)  to  N03(-).  (Lantz- 
PTT) 
W89- 10297 


SENSITIVITY   STUDIES   FROM  TWO   SCAV- 
ENGING MODELS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 10298 


ACT!)  PRECTPITATION. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-007987. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/APC-88/1,  (1988).  56p.  Edited 
by  Polly  S.  Blackburn. 

Descriptors:  'Acid  rain,  'Precipitation,  'Bibliogra- 
phies, Water  pollution  effects,  Environmental  ef- 
fects, Social  aspects,  Economic  aspects,  Ecological 
effects,  Monitoring. 

Acid  Precipitation  (A  PC)  announces  on  a  monthly 
basis  the  current  worldwide  information  on  acid 
precipitation  and  closely  related  subjects,  including 
wet  and  dry  deposition,  long-range  transport,  envi- 
ronmental effects,  modeling,  and  socioeconomic 
factors.  This  publication  contains  the  abstracts  of 
Department  of  Energy  reports,  journal  articles, 
conference  papers,  patents,  theses,  and  mono- 
graphs added  to  the  Energy  Data  Base  (EDB) 
during  the  past  month.  Also  included  is  U.S.  infor- 
mation obtained  through  acquisition  programs  or 
interagency  agreements  and  international  informa- 


tion obtained  through  the  International  Energy 
Agency's  Energy  Technology  Data  Exchange  or 
government-to-government  agreements.  Informa- 
tion on  the  following  subjects  is  included  within 
the  scope  of  this  publication,  but  all  subjects  may 
not  appear  in  each  issue:  pollution  sources,  envi- 
ronmental effects  (atmospheric,  aquatic  and  terres- 
trial), cultural  and  economic  effects,  biological  ef- 
fects (man  and  other  organisms),  monitoring  tech- 
nology (atmospheric,  aquatic  and  terrestrial),  and 
abatement  and  control  strategies  (domestic  and 
foreign).  (Lantz-PTT) 
W89- 10299 


MAP3S    NETWORK    DATA    AND    QUALITY 
CONTROL  SUMMARY  FOR  1985, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-10300 


INVESTIGATION  OF  VOLATILE  ORGANIC 
CHEMICAL  CONTAMINATION  IN  GROUND- 
WATER NEAR  ROCKTON,  ILLINOIS, 

Illinois  State  Environmental  Protection  Agency, 

Springfield.  Div.  of  Land  Pollution  Control. 

S.  Otto,  G.  Michaud,  and  J.  Morse. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-239959. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

March  1988.  70p,  6  fig,  1  tab,  11  ref,  5  append. 

Descriptors:  'Illinois,  'Groundwater  pollution, 
•Water  pollution  sources,  Volatile  organic  com- 
pounds, Chlorinated  hydrocarbons,  Dichloroethy- 
lene,  Trichloroethylene,  Trichloroethane,  Illinois, 
Pollutant  identification,  Groundwater  pollution. 

The  Illinois  Environmental  Protection  Agency 
(IEPA)  is  conducting  a  special  study  of  ground- 
water in  the  vicinity  of  the  Blackhawk  Subdivision 
north  of  Rockton  as  part  of  a  broader  study  of 
groundwater  contamination  in  Winnebago  County. 
The  purpose  of  this  special  study  is  to  identify  the 
extent  and  source  of  groundwater  contamination 
affecting  private  drinking  water  wells.  Private  well 
sampling  conducted  by  the  IEPA  confirms  the 
presence  of  volatile  organic  chemicals  (VOC's)  in 
seventeen  private  drinking  water  wells.  Proposed 
drinking  water  standards  have  been  violated  at 
three  of  these  wells.  Two  wells  exceeded  standards 
for  tetrachloroethylene  and  for  trans  1,2-dichlor- 
oethylene.  Two  of  these  wells  also  exceeded  estab- 
lished standards  for  1,1,1 -trichloroethane,  1,1-dich- 
loroethylene  and  trichloroethylene.  Concurrently, 
IEPA  identified  four  potential  sources  of  contami- 
nation in  the  immediate  vicinity  of  the  Blackhawk 
Subdivision.  Three  of  these  suspected  sources,  are 
downgradient  of  the  contaminated  wells,  and  nei- 
ther use  hazardous  substances  that  were  detected 
in  monitoring  wells  and  drinking  water  wells  nor 
use  the  two  chemicals  of  most  concern,  tetrachlor- 
oethylene and  1,1-dichloroethylene.  One  company 
is  located  upgradient  of  the  effected  drinking  water 
wells  and  has  handled  or  disposed  of  VOCs  found 
in  drinking  water  wells.  These  same  chemicals 
have  also  appeared  in  three  monitoring  wells  on  its 
property.  The  IEPA  monitoring  well  upgradient 
showed  no  contamination.  All  of  the  evidence 
gathered  to  date  indicates  this  corporation's  prop- 
erty as  the  primary  and  perhaps  sole  source  of 
VOC  contamination  found  in  residential  wells. 
(Lantz-PTT) 
W89- 10302 


NATURAL  OIL  SEEPS  IN  THE  ALASKAN 
MARINE  ENVIRONMENT, 

National  Ocean  Service,  Anchorage,  AK.  Ocean 

Assessments  Div. 

P.  R.  Becker,  and  C.-A.  Manen. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-235965. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Final  Report,  May  1988.  114p,  33  fig,  10  tab,  154 

ref. 

Descriptors:  'Water  pollution  sources,  'Alaska, 
•Water  pollution  effects,  'Marine  environment, 
•Oil  pollution,  'Oil  seeps,  Ecological  effects,  Envi- 
ronmental effects,  Gulf  of  Alaska,  Benthic  environ- 
ment, Arctic  zone. 


Marine  and  coastal  oil  seeps  in  Alaska  and  the 
effects  of  chronic  oil  pollution  on  Arctic  marine 
biotic  communities  and  ecological  processes,  are 
discussed.  Of  29  oil  seepage  areas  reported  along 
the  Alaskan  coast,  14  have  been  confirmed  as 
containing  actual  oil  seeps.  Large  areas  of  coastal 
seepage  have  been  identified  in  the  central  Gulf  of 
Alaska  and  Arctic  regions.  When  compared  to 
known  seepage  rates  on  the  California  coast,  the 
amount  of  oil  entering  the  Alaska  marine  environ- 
ment from  known  coastal  seeps  is  probably  rather 
small.  Also,  the  organic  enrichment  of  the  benthic 
communities  demonstrated  at  California  seeps 
might  not  be  as  evident  at  Arctic  seeps  because  of 
slower  rate  of  oil  degradation  in  the  latter.  Oil 
released  in  the  Arctic  would  impact  the  pelagic, 
intertidal,  benthic  and  under-ice  habitats.  The 
under-ice  habitat  is  the  most  acutely  vulnerable. 
The  potential  exists  for  oil  to  interact  with  the 
components  of  this  community  for  a  length  of  time 
sufficient  to  lose  that  portion  of  the  total  annual 
productivity  contributed  by  this  community.  The 
pelagic  environment  is  the  least  vulnerable.  The 
increased  persistence  of  the  oil  and  the  long  gen- 
eration times  of  many  species  of  Arctic  zooplank- 
ton  will  contribute  to  an  increased  impact,  as  com- 
pared to  more  temperate  waters,  but  the  similari- 
ties in  the  distributions  of  temperate  and  Arctic 
species  indicate  that  the  impact  would  not  be  sig- 
nificant. The  impoverishment  of  high  latitude  in- 
tertidal zones  would  alleviate  the  impact  of  oil  on 
these  areas.  The  benthic  habitat  exhibits  the  poten- 
tial for  chronic,  sublethal  effects.  These  effects 
would  be  expressed  as  alterations  in  populations  or 
communities  as  the  result  of  organic  enrichment, 
reduced  fecundity  or  altered  behaviors.  Within  any 
given  environment,  factors  such  as  the  structure  of 
the  hydrocarbons  an  the  feeding  strategy  of  the 
organisms  and  their  capacity  to  metabolize  hydro- 
carbons will  significantly  influence  the  uptake,  ac- 
cumulation and  total  exposure  of  the  organisms  to 
oil  and  be  reflected  in  the  sensitivity  of  the  orga- 
nisms. (Lantz-PTT) 
W89-10309 


STABILITY  AND  MOBILITY  OF  MUTAGENIC 
ACnvnY  FROM  WASTEWATER  AND 
SLUDGE  IN  AGRICULTURAL  SOILS, 

Texas  Agricultural   Experiment   Station,   College 

Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10312 


U.S.  GEOLOGICAL  SURVEY  PROGRAM  ON 
TOXIC  WASTE--GROUND-WATER  CONTAMI- 
NATION: PROCEEDINGS  OF  THE  THIRD 
TECHNICAL  MEETING,  PENSACOLA,  FLORI- 
DA, MARCH  23-27, 1987. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Open  File  Report  87-109. 
1987.  167p.  Edited  by  Bernard  J.  Franks. 

Descriptors:  *Wastewater  pollution,  •Groundwat- 
er pollution,  'Hazardous  wastes,  'Water  pollution 
sources,  Technology  transfer,  Oil  spills,  Path  of 
pollutants,  Solute  transport,  Geological  Survey, 
Meetings,  Cresote,  Crude  oil,  Sewage,  Pollutant 
identification,  Bibliographies. 

The  proceedings  of  the  third  technical  meeting  of 
the  U.S.  Geological  Survey's  Toxic  Waste- 
Ground-Water  Contamination  Program  (USGS 
TW-GWCP)  make  up  this  report.  The  strategy 
employed  since  the  beginning  of  the  program  has 
been  to  provide  an  opportunity  for  researchers 
from  a  variety  of  scientific  disciplines  to  work  at 
field  sites  where  groundwater  contamination  exist- 
ed: the  infiltration  of  sewage-treatment  effluent  on 
Cape  Cod,  Massachusetts;  a  crude-oil  pipeline 
break  near  Bemidji,  Minnesota,  and  the  infiltration 
of  creosote/pentachlorophenol  through  waste-dis- 
posal ponds  near  Pensacola,  Florida.  Another  part 
of  the  program  was  an  experiment  in  interdiscipli- 
nary cooperation  among  scientists  representing  the 
USGS  (Water  Resources  and  Geologic  Divisions) 
and  scientists  representing  universities.  At  the  Pen- 
sacola meeting,  contributions  from  USGS  scien- 
tists, those  from  other  Federal  agencies,  and  from 
university  scientists  are  presented.  Papers  focus  on 
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five  major  topics:  movement  and  fate  of  creosote 
waste  in  groundwater  near  an  abandoned  wood- 
preserving  plant  in  Pensacola,  Florida;  fate  and 
transport  of  contaminants  in  sewage-contaminated 
groundwater  on  Cape  Cod,  Massachusetts;  move- 
ment and  fate  of  crude  oil  contaminants  in  the 
subsurface  environment  at  Bemidji,  Minnesota;  ad- 
ditional TW-GCP  research  (various  sites  in  the 
United  States);  and  research  methods  and  tech- 
niques of  the  TW-GWCP.  In  addition,  bibliogra- 
phies are  provided  of  the  TW-GWCP  and  of 
USGS  reports  on  subsurface  injection  of  liquid 
waste  in  Florida.  (See  W89-10314  thru  W89-10356) 
(Rochester-PTT) 
W89-10313 

MOVEMENT  AND  FATE  OF  CREOSOTE 
WASTE  IN  GROUND  WATER  NEAR  AN 
ABANDONED  WOOD-PRESERVING  PLANT 
NEAR  PENSACOLA,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
B.  J.  Franks. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  A-3-A9,  2  fig,  18  ref. 

Descriptors:  'Path  of  pollutants,  *Fate  of  pollut- 
ants, *Florida,  *Groundwater  pollution,  'Industri- 
al wastes,  'Creosote,  'Wood  wastes,  Demonstra- 
tion watersheds,  Aquifer  characteristics. 

Because  of  the  widespread  distribution  of  creosote 
in  the  environment,  an  abandoned  wood-treatment 
plant  in  Pensacola,  Florida,  was  selected  by  the 
U.S.    Geological    Survey    Office    of   Hazardous 
Waste  Hydrology  as  one  of  three  national  research 
demonstration  areas  to  increase  understanding  of 
hydrologic  processes  affecting  the  distributions  of 
contaminants  in  ground  water.  The  site  was  select- 
ed because  of  its  long,  uninterrupted  history  (1902- 
81)  of  discharging  wastewaters  to  unlined  surface 
impoundments,  availability  of  a  preliminary  data 
base,  and  the  high  probability  of  useful  technology 
transfer  from  an  investigation  of  the  fate  of  organic 
compounds     associated     with     wood-preserving 
wastewaters     in     the     subsurface     environment. 
During  the  first  field  phase  (1983-84),  more  than  40 
wells  were  installed  at  9  different  sites,  hydrogeo- 
logic  data  were  collected,  and  innovative  tech- 
niques of  sampling  ground  water  for  hazardous 
organic  compounds  were  developed.   Results  of 
this  earlier  work  highlighted  the  heterogeneity  of 
the  surficial  aquifer  and  the  seemingly  unpredict- 
able nature  of  the  distribution  of  organic  contami- 
nants in  the  subsurface.  Therefore,  an  additional  40 
wells  were  constructed  at  18  new  sites.  Hydrogeo- 
logic  data  have  been  evaluated  using  a  three-di- 
mensional digital  simulation  of  ground- water  flow. 
A  hypothesis  relating  the  occurrence  of  iron-rich 
smectite  in  these  sediments  to  interactions  of  the 
native  clay  mineral  with  organic  contaminants  was 
proposed  and  data  collected  relating  to  the  interac- 
tions between  organic  contaminants  and  clay  min- 
erals. Dissolved  inorganic  species  have  been  char- 
acterized. Interactions  of  the  organic  plume  with 
the  aquifer  have  been  shown  to  be  related  to  the 
distribution  of  an  anaerobic  zone  and  associated 
geochemistry  within  that  zone.  Variations  of  up  to 
30%  were  observed  in  target  organic  compound 
concentrations,    even    using   carefully   controlled 
sampling  and  analytical  techniques.  Evidence  has 
been  found  of  anaerobic  degradation  of  phenolic 
compounds,  including  delineation  of  a  'bioreactor 
zone'  in  the  surficial  aquifer  near  the  contaminant 
source.  Bioaccumulation  of  organic  contaminants 
in  molluscs  in  Penscola  Bay  and  effects  of  contami- 
nants on  estuarine  community  species  diversity  are 
under  investigation.  (See  also  W89-10313)  (Roch- 
ester-PTT) 
W89-10314 


AUTHIGENIC  NONTRONTTIC  SMECTITE  AS- 
SOCIATED WITH  THE  CREOSOTE  WASTE 
PLUME,  PENSACOLA,  FLORIDA, 

Geological  Survey,  Denver,  CO. 

M.  W.  Bodine. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 


Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  A-ll-A-12. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Florida,  *Clay  minerals,  *Groundwater  pol- 
lution, *Mineralogy,  Plumes,  Chemical  reactions, 
Nontronites,  Smectites,  Estuarine  sediments,  In- 
dustrial wastes,  Creosote,  Pensacola  Bay. 

Clay  minerals  in  surficial  sediments  on  the  western 
shore  of  Pensacola  Bay,  Pensacola,  Florida,  were 
investigated   in  association   with   a  waste   plume 
from  an  abandoned  creosote  plant.  Major  chemical 
characteristics  of  the  aqueous  phase  of  the  waste 
plume  include  mild  acidity  (pH  approx  5-6),  high 
concentrations  of  dissolved  iron  (commonly  3-10 
mg/L,  up  to  40  mg/L);  low  oxidation-reduction 
potential  (a  methane,  ammonia,  and  H2S-bearing 
system);  and  moderate  concentrations  of  dissolved 
silica  (20  mg/L  common).  Kaolinite,  with  lesser 
amounts  of  dioctahedral  aluminous  smectites,  char- 
acterize many  sand  samples  and  smectite  coexisting 
with  less  kaolinite  dominates  most  mud  units.  The 
<  2-micrometer   insoluble    fractions    of   sediment 
from  within  the  plume  contain  6-9  weight  percent 
Fe203,  whereas  those  from  uncontaminated  sedi- 
ments   contain    less    than    <3%    Fe203.    X-ray 
powder  diffractometer  traces  of  randomly  mount- 
ed samples  of  clay-size  fractions  from  within  the 
plume  show  pronounced  asymmetry  of  the  diocta- 
hedral  (060)   reflection   at   approximately    1.5   A 
toward  lower  Bragg  angles  with  a  shoulder  or 
discrete  broad  second  peak  occurring  at  1.52  A. 
These  features  are  interpreted  as  the  occurrence  of 
nontronite  (a  smectite  in  which  ferric  iron  instead 
of  aluminum  occupies  the  octahedral  sites),   or 
more  likely,  nontronitic  aluminous  smectite  in  the 
assemblage.    Within   the   plume,    the   nontronitic 
smectite  is  observed  in  the  pyrite-bearing  grain 
coatings  and  in  the  clay  galls  that  are  included  in 
the  aquifer  sands,  as  well  as  in  the  intercalated  mud 
units.  Nontronite  has  been  synthesized  from  gels  in 
laboratory  experiments  of  only  several  days  dura- 
tion at  room  temperature  in  reducing  conditions  in 
mildly  alkaline  (pH  7-9)  solutions  containing  4  mg/ 
1  Fe  and  20  mg/1  Si02.  These  chemical  constitu- 
ents are  very  similar  to  those  produced  in  the 
water-sediment    system    by    the    creosote    waste 
plume.  (See  also  W89-10313)  (Rochester-PTT) 
W89-10315 
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Creosote  contaminants  in  a  surficial  sand  aquifer 
result  in  two  distinct  phases  in  the  subsurface:  (1)  a 
denser-than-water  hydrocarbon  phase  that  moves 
vertically  downward  somewhat  perpendicular  to 
the   groundwater   flow   and   (2)   an   organic-rich 
aqueous  phase.  A  study  of  a  Pensacola,  Florida, 
research  site  aimed  to  accomplish  three  objectives: 
(1)  simulate  the  subsurface  environment  using  labo- 
ratory microcosms  to  find  out  which  compounds 
in  the  aqueous  phase  were  biodegradable;  (2)  deter- 
mine the  nature  of  the  microbial  population  in  the 
aquifer  sediments;  and  (3)  compare  the  results  of 
laboratory  transformations  to  field  observations  of 
temporal  and  spatial  changes  in  subsurface  distribu- 
tion of  major  compounds  during  downgradient 
movement.  Besides  phenolic  compounds  and  or- 
ganic acids  known  to  be  anaerobically  biodegrada- 
ble, the  nitrogen-containing  compounds  (quinoline, 
isoquinoline,    2(lH)-quinolinone,    and    l-(2H)-iso- 
quinolinone)  were  found  to  be  biodegradable  to 
methane  and  carbon  dioxide.  A  three-step  sequen- 
tial degradation  of  these  compounds  occurred  in 
the  following  order:  first,  quinoline,  isoquinoline, 
benzoic  acid,  and  3-6  carbon  volatile  fatty  acids; 
second,  phenol;  and  third,  2-,  3-,  and  4-methyl- 
phenol,  2(lH)-quinolinone,  and  l(2H)-isoquinolin- 
one.  Acetic  acid  is  the  major  intermediate  com- 
pound in  the  conversion  of  the  biodegradable  com- 
pounds in  the  aqueous  fraction.  The  process  is  very 
similar  to  that  occurring  in  conventional  anaerobic 
domestic   sewage   sludge   digesters   where  acetic 
acid  is  the  major  intermediate  in  the  conversion  of 
complex  substrates  to  methane  and  carbon  dioxide. 
These  studies  demonstrate  that  the  disproportion- 
ate decrease  of  some  organic  compounds  observed 
during  downgradient  movement  in  the  aquifer  can 
be  attributed  to  microbial  degradation.  The  anoxic 
conditions,  high  concentrations  of  dissolved  meth- 
ane, and  the  increased  numbers  of  methanogenic 
bacteria  suggest  that  methanogenic  fermentation 
was  responsible.  This  observation  was  confirmed 
in  the  laboratory  digestors.  (See  also  W89-10313) 
(Rochester-PTT) 
W89-10318 
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In  1983,  a  sewage  plume  on  Cape  Cod,  Massachu- 
setts, was  chosen  by  the  U.S.  Geological  Survey's 
Toxic  Waste-Ground-Water  Contamination  Pro- 
gram for  studies  of  contaminant  transport  and  at- 
tenuation in  aquifers.  The  site  was  chosen  because 
of  its  45-yr  history  of  contamination,  its  relatively 
simple  hydrogeologic  setting,  and  its  similarity  to 
many  contamination  sites  nationwide.  Since  1936, 
infiltration  beds  at  the  site  have  been  used  to 
dispose  of  sewage  that  has  undergone  secondary 
treatment.  For  most  of  its  history,  the  flow  from 
the  plant  has  averaged  1.1  million  L/day.  The 
effluent  contains  about  170  mg/L  dissolved  solids, 
which  is  four  times  greater  than  the  dissolved- 
solids  content  of  the  native  groundwater.  The 
treated  sewage  recharges  a  glacial-outwash  aquifer 
that  is  composed  of  30  to  40  m  of  stratified  sand 
and  gravel  and  is  underlain  by  silty  sand  and  till.  In 
1979,  the  plume  was  20-25  m  thick,  750-1100  m 
wide,  and  more  than  3500  m  long.  About  6-15  m  of 
uncontaminated  groundwater  from  areal  recharge 
overlay  the  plume.  Initial  study  showed  that  con- 
taminants in  the  plume  were  transported  with  the 
groundwater,  were  altered  by  chemical  reactions, 
and  had  entered  the  aquifer  at  different  rates.  Bac- 
terial populations  near  the  infiltration  beds  were  2 
million/ml,  but   1000  m  from  the  beds  had  de- 
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creased  to  25O,0OO/ml.  These  numbers  seemed  to 
correlate  with  availability  of  degradable  organic 
compounds  (dissolved  organic  carbon  decreased 
from  12  mg/L  to  less  than  2  mg/L  over  the  same 
distance).  Volatile  organic  compounds  were  found 
in  the  plume  in  1983.  Concentrations  of  these  toxic 
compounds  were  greater  than  50  microgram/L  in 
a  zone  from  500  to  2600  m  from  the  infiltration 
beds,  which  suggested  that  they  are  mobile  and  not 
readily  degraded  in  this  aquifer.  Trichloroethene, 
tetrachlorethene,  and  dichlorobenzene  had  trav- 
eled farther  than  nonylphenol,  in  accord  with  esti- 
mated retardation  rates  based  on  the  hydrophobi- 
city  of  the  compounds.  Data  gaps  existing  at 
present  include  lack  of  knowledge  of  the  history  of 
the  chemical  quality  of  the  treated  sewage  and 
inadequate  methods  for  measuring  rates  of  disper- 
sion and  reactions  within  the  aquifer.  (See  also 
W89-10313)  (Rochester-PTT) 
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A  natural-gradient  tracer  test  is  being  conducted  at 
a  site  on  Cape  Cod,  Massachusetts,  to  study  disper- 
sive transport  and  chemical  processes  in  a  hetero- 
geneous aquifer.  This  test  was  designed  to  test  the 
relationship  between  field-scale  dispersion  and  aq- 
uifer heterogeneity  developed  by  Gelhar  and 
Axness.  The  test  is  being  conducted  in  an  aban- 
doned gravel  pit.  The  aquifer  at  the  test  site  is 
composed  of  stratified  sand  and  gravel  outwash  of 
glacial  origin  more  than  30  m  thick.  The  hydraulic 
conductivity  is  about  0.13  cm/s  and  effective  po- 
rosity is  about  0.38.  The  tracer  test  began  on  July 
18,  1985,  with  the  injection  of  a  pulse  of  tracers 
into  the  aquifer.  The  injected  solution  contained 
four  tracers  dissolved  in  7.6  cu  m  of  water:  4900  g 
of  bromide  as  lithium  bromide,  380  g  of  fluoride  as 
lithium  fluoride,  and  610  g  of  molybdenum  as 
lithium  molybdate  (total  lithium  595  g).  The  tracer 
cloud  has  been  monitored  for  17  mo.  Water  sam- 
ples are  collected  about  once  a  month  from  an 
array  of  multilevel  sampling  devices.  Each  device 
consists  of  15  sampling  ports  spaced  25  to  76  cm 
apart  vertically.  There  are  640  sampling  devices 
arranged  in  71  rows  extending  about  300  m  down- 
gradient  from  the  injection  wells.  The  observed 
rate  and  direction  of  movement  of  the  conservative 
tracer,  bromide,  match  that  predicted  from  the 
water-table  gradient  and  aquifer  properties.  The 
tracer  cloud  is  asymmetrical  along  its  longitudinal 
axis  and  exhibits  two  zones  of  elevated  bromide 
concentration.  One  zone  of  high  concentration  is 
near  the  water  table  and  ahead  of  a  second,  lower 
zone.  The  lithium  cloud  has  followed  a  similar 
trajectory  to  the  bromide  cloud,  but  its  average 
rate  of  movement  of  0.3  m/day  is  about  0. 1  m/day 
slower  than  the  bromide  cloud.  Laboratory  calcu- 
lation of  the  retardation  coefficient  for  lithium 
based  on  tests  of  sediments  for  the  site  give  a  value 
of  1.6,  which  is  consistent  with  observed  retarda- 
tion of  the  lithium  cloud.  (See  also  W89-10313) 
(Rochester-PTT) 
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A  large-scale,  natural-gradient  tracer  test  has  been 
in  progress  for  more  than  17  mo  as  part  of  the  U.S. 
Geological  Survey's  toxic  waste  study  at  Otis  Air 
Force  Base  on  Cape  Cod,  Massachusetts.  The  test 
is  designed  to  examine  chemical  and  physical  proc- 
esses, particularly  dispersion,  that  affect  solutes 
during  transport  in  sand-and-gravel  aquifers.  Dis- 
persive flux,  the  spread  of  solutes  around  a  mean 
position,  in  aquifers  has  often  been  assumed  to 
equal  the  concentration  gradient  multiplied  by  the 
solute  velocity  and  dispersivity,  which  is  assumed 
to  be  a  constant  property  of  a  porous  medium.  This 
relationship  is  analogous  to  Fick's  law  and  is  often 
referred  to  as  Fickian  dispersion.  Recent  theoreti- 
cal studies  support  the  experimental  observation 
that  dispersivity  is  scale  dependent  and  that  there  is 
a  significant  period  in  which  the  spreading  of 
solutes  cannot  be  described  using  the  Fickian  anal- 
ogy. These  studies  also  indicate  that  an  asymptotic 
value  of  dispersivity  should  be  reached  after  some 
time.  The  objective  of  the  present  dispersion  stud- 
ies is  to  test  these  theories  by  measuring  the  rates 
that  solutes  spread  in  glacial  outwash  and  relate 
these  rates  to  statistical  characteristics  of  the  hy- 
draulic conductivity  distribution.  Major  conclu- 
sions from  moments  analysis  of  the  results  of  the 
Cape  Cod  tracer  test  are:  (1)  longitudinal  mixing 
was  the  dominant  dispersion  process,  which 
reached  a  Fickian  limit  after  40  m;  (2)  transvers 
horizontal  and  vertical  dispersion  were  relatively 
small;  and  (3)  the  horizontal  displacement  of  the 
solute  cloud  was  predicted  accurately  using  esti- 
mates of  hydraulic  conductivity,  porosity,  and 
measured  hydraulic  gradient.  Results  of  the  Cape 
Cod  test  show  that,  although  solute  concentrations 
are  highly  variable  and  difficult  to  predict  on  the 
small  scale,  average  characteristics  (i.e.,  moments) 
can  be  predicted.  It  is  likely  that  this  result  will  be 
valid  for  other  aquifers  where  the  heterogeneity  of 
materials  is  regular.  (See  also  W89-10313)  (Roches- 
ter-PTT) 
W89-10321 
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A  large-scale,  natural-gradient  tracer  test  has  been 
in  progress  for  more  than  17  mo  as  part  of  the  U.S. 
Geological  Survey's  toxic  waste  study  at  Otis  Air 
Force  Base  on  Cape  Cod,  Massachusetts.  Prelimi- 
nary results  are  presented  concerning  two  goals 
related  to  this  tracer  test:  (1)  to  study  the  geo- 
chemical  mechanisms  responsible  for  adsorption 
and  desorption  of  the  solute;  and  (2)  to  model  the 
transport  and  reaction  of  the  solute  in  laboratory 
and  field  experiments.  Batch  experiments  were 
conducted  using  two  water  samples  from  the  site, 
one  from  fresh  water  above  the  sewage  plume  (pH 
5.5,  specific  conductance  45  microsiemens  (uS)) 
and  one  from  within  the  contaminated  sewage 
plume  (pH  6.7,  specific  conductance  250  uS).  The 
sediment  used  was  medium  to  coarse  sand  with 
visible  coatings  of  iron  oxyhydroxide.  Data  from 


the  batch  experiments  confirm  that  molybdate  was 
reacting  with  the  sediment.  Significantly  more  mo- 
lybdate is  removed  was  removed  from  the  uncon- 
taminated  groundwater  than  from  the  contaminat- 
ed groundwater.  The  primary  reason  for  this  ap- 
peared to  be  water  pH.  Additional  experiments 
showed  that  adsorption  of  molybdate  from  both 
groundwaters  could  be  increased  by  decreasing  the 
pH  (with  HC1).  Since  these  experiments  showed 
that  molybdate  would  react  with  Cape  Cod  alluvi- 
um, was  introduced  with  other  constituents  in  the 
initial  tracer  test.  Data  were  somewhat  limited,  but 
preliminary  contouring  results  show  that  the  reac- 
tive tracer,  Mo,  was  calculated  to  flow  at  veloci- 
ties of  0.72,  0.76,  and  0.91  times  the  Br  velocities. 
Four  factors  have  been  shown  to  be  important  in 
predicting  the  transport  of  molybdate  in  the  tracer 
test:  (1)  adsorption  of  molybdate  increases  with 
decreasing  pH;  (2)  molybdate  adsorption  decreases 
as  dissolved  solids  increase  (primarily  due  to  com- 
petition for  surface  sites  with  phosphate  and  possi- 
bly other  anions  such  as  sulfate);  (3)  the  amount  of 
molybdate  adsorbed  increases  with  solution  con- 
centration; and  (4)  variations  in  hydraulic  conduc- 
tivity affect  the  rate  of  molybdate  transport  in 
solution.  Knowledge  gained  from  studying  molyb- 
date is  likely  to  apply  to  other,  more  toxic,  oxyan- 
ions  such  as  chromate,  selenate,  and  arsenate.  (See 
also  W89-10313)  (Rochester-PTT) 
W89- 10322 
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The  relationship  between  aquifer  heterogeneity 
and  solute  transport  in  a  sand-and-gravel  aquifer  is 
being  studied  as  part  of  the  U.S.  Geological  Sur- 
vey's toxic  waste  project  on  Cape  Cod,  Massachu- 
setts. Field  tracer  tests  have  shown  that  near  the 
source,  macrodispersion  can  deviate  significantly 
from  that  predicted  by  Fick's  law.  This  scale- 
dependent  dispersion  of  solutes  is  believed  to  be 
caused  by  heterogeneity  of  aquifer  properties.  Var- 
iability in  the  aquifer  must  be  described  by  deter- 
mining the  statistical  properties  of  measured  hy- 
draulic conductivities,  such  as  mean,  variance,  and 
spatial  correlation.  To  define  statistically  the  three- 
dimensional  distribution  of  hydraulic  conductivity 
at  the  tracer  test  site,  continuous  cores  will  be 
collected  from  about  40  borings.  Results  based  on 
10  preliminary  cores  are  reported  here.  A  fixed- 
piston,  driven  core  barrel  was  used  to  obtain  1.5-m 
long,  5-cm  diameter  cores;  recovery  averaged 
90%.  A  multiple-port,  constant-head  permeameter 
was  employed  to  measure  hydraulic  conductivity 
over  8-cm  intervals  along  the  core.  The  geometric 
mean  of  hydraulic  conductivities  measured  to  date 
is  0.024  cm/sec  at  1 1  C,  the  average  groundwater 
temperature  within  the  aquifer.  Individual  meas- 
urements of  hydraulic  conductivity  vary  an  order 
of  magnitude  around  the  mean.  The  average  hy- 
draulic conductivity  determined  from  an  aquifer 
test  conducted  2  km  downgradient  of  the  coring 
site  is  about  0.13  cm/sec.  The  difference  between 
these  average  values  may  result  from  local  anisot- 
ropy,  the  small  number  of  cores  analyzed  to  date, 
or  a  true  difference  in  hydraulic  conductivity  be- 
tween the  two  sites.  (See  also  W89-10313)  (Roch- 
ester-PTT) 
W89- 10323 


136 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


DEVELOPMENT  OF  TECHNIQUES  TO  MEAS- 
URE IN  SITU  RATES  OF  MICROBIAL  PROC- 
ESSES IN  A  CONTAMINATED  AQUD7ER, 

Geological  Survey,  Denver,  CO. 
R.  L.  Smith,  J.  H.  Duff,  and  B.  L.  Howes. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground- Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  B-25-B-27. 

Descriptors:  *Biodegradation,  *Cape  Cod,  *In  situ 
tests,  •Testing  procedures,  'Massachusetts, 
•Wastewater  pollution,  *Fate  of  pollutants,  •Mi- 
crobial degradation,  Nitrogen,  Data  acquisition, 
Solute  transport,  Tracers,  Corers,  Groundwater 
pollution,  Aquifer  properties,  Glacial  aquifers,  Bio- 
degradation. 

As  part  of  an  effort  to  delineate  microbial  process- 
es in  groundwaters,  studies  were  initiated  an  the 
U.S.  Geological  Survey's  Cape  Cod  Ground- 
Water  Contamination  site  to  determine  the  role  of 
micro-organisms  in  inorganic  N  transformations  in 
the  subsurface.  One  method  for  qualitative  deter- 
mination of  microbial  activity  involved  splitting 
aquifer  solids  with  a  split-spoon  corer,  subdividing 
the  sample,  and  assaying  the  freshly  collected  ma- 
terial in  flasks.  This  technique  has  the  advantage 
that  a  large  number  of  replicates  can  be  used,  but  it 
has  the  disadvantage  that  the  interstitial  water 
tends  to  be  lost  from  the  split-spoon  core  samples, 
hence  most  of  the  necessary  nutrients  are  lost.  In 
an  attempt  to  overcome  some  of  these  limitations,  a 
second  procedure  was  developed  to  assay  for  mi- 
crobial processes  in  whole  cores.  A  piston  corer 
was  used  that  obtains  a  1.5-m  core  with  the  inter- 
stitial ground  water  intact.  This  core  is  cut  into 
suitable-length  subcores  and  microbial  activities 
are  measured  directly  in  the  intact  core.  The  ulti- 
mate method,  measuring  subsurface  microbial  ac- 
tivity directly  within  the  aquifer,  likely  will  in- 
volve a  tracer  that  can  be  injected  into  the  aquifer. 
Results  of  this  type  of  experiment  provide  the 
standard  against  which  results  from  other  methods 
can  be  evaluated.  The  first  effort  on  an  in  situ  test 
was  a  test  injection  using  methane  as  a  tracer;  100 
L  of  ground  water  from  a  nearby  site  was  amended 
with  Freon-116,  methane,  and  sodium  chloride  and 
injected  into  the  ground  into  two  ports  of  a  multi- 
level sampler.  Water  samples  collected  from  down- 
gradient  wells  showed  that  all  three  components 
were  transported  at  equivalent  rates,  the  peak  con- 
centration of  each  arriving  on  the  same  day.  When 
normalized  to  the  injectate  concentration,  Freon- 
116  and  chloride  behaved  identically,  but  methane 
was  significantly  attenuated.  This  attenuation  most 
likely  resulted  from  methane  oxidation  by  the  resi- 
dent microbial  population.  The  degree  of  attenu- 
ation can  be  used  to  calculate  the  amount  of  meth- 
ane consumed,  the  rate  of  consumption,  and  the 
methane  concentration.  (See  also  W89-10313) 
(Rochester-PTT) 
W89-10324 


TRANSPORT  OF  BACTERIA  THROUGH  A 
CONTAMINATED  FRESHWATER  AQUIFER, 

Geological  Survey,  Menlo  Park,  CA. 
R.  W.  Harvey,  L.  H.  George,  R.  L.  Smith,  D.  R. 
LeBlanc,  and  S.  P.  Garabedian. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water    Contamination:    Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  B-29-B-31,  3  ref. 

Descriptors:  *Cape  Cod,  *Sediments,  *Aquifers, 
•Bacteria,  'Groundwater  pollution,  •Massachu- 
setts, 'Wastewater  pollution,  •Path  of  pollutants, 
Tracers,  Bromides,  Aquifer  properties,  Glacial 
aquifers,  Cell  size,  Nutrients,  Surface  properties, 
Interstitial  water,  Microspheres. 

The  ability  of  bacteria  in  groundwater  to  be  trans- 
ported through  aquifer  sediments  within  a  5-km- 
long  plume  of  contaminated  groundwater  is  being 
investigated  on  Cape  Cod,  Massachusetts.  In  the 
first  test,  a  divergent  (forced-gradient)  tracer  ex- 
periment, native  groundwater  bacteria  stained  with 
4',6-diamidino-2-phenylindole  were  injected  back 


into  the  aquifer  along  with  the  conservative  tracer 
bromide  and  0.2-,  0.7-,  and  1.2-micrometer  diame- 
ter carboxylated  microspheres.  The  relative  abun- 
dances of  different  sizes  of  fluorescent  particles 
(microspheres  and  bacteria)  changed  substantially 
from  point  of  injection  to  the  closest  sampling 
point,  located  1.7  m  from  the  injection  well.  Frac- 
tional breakthrough  of  carboxylated  microspheres 
at  peak  abundance  at  1.7  m  from  the  point  of 
injection  was  related  directly  to  particle  size;  that 
is,  the  larger  the  microspheres,  the  less  the  immobi- 
lization caused  by  aquifer  sediment  particles  during 
transport.  Peak  breakthrough  of  stained  bacteria 
was  nearly  coincident  with  that  bromide  at  1.7  m 
downgradient,  but  occurred  1.5  hr  earlier  than 
bromide  at  3.2  m  downgradient.  This  suggests  a 
more  direct  average  path  of  travel  for  bacteria 
than  for  bromide  and  may  result  from  size-depend- 
ent exclusion  of  bacteria  from  the  smallest,  more 
tortuous  interstitial  spaces  between  sediment  parti- 
cles. In  the  second  experiment,  a  small-scale,  natu- 
ral-gradient test,  bacteria-sized  fluorescent  micros- 
pheres of  0.23-1.35  micrometer  diameter  and  differ- 
ing surface  characteristics  were  injected  into  the 
contaminant  plume  along  with  chloride,  a  conserv- 
ative tracer.  Peak  breakthrough  of  carboxylated 
microspheres  occurred  8  days  after  that  of  uncar- 
boxylated  microspheres.  These  data  indicate  that 
both  surface  characteristics  and  average  diameter 
of  bacteria-sized  particles  had  substantial  effects 
upon  attenuation  during  transport.  This  suggests 
that  transport  of  bacteria  through  aquifers  may 
depend  in  part  on  nutrient  conditions,  which  can 
affect  both  cell  size  distribution  and  surface  char- 
acteristics. (See  also  W89-10313)  (Rochester-PTT) 
W89- 10325 


IMPORTANCE  OF  CLOSE-INTERVAL  VERTI- 
CAL SAMPLING  IN  DELINEATING  CHEMI- 
CAL AND  MICROBIOLOGICAL  GRADIENTS 
IN  GROUND- WATER  STUDIES, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 
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CONCEPTUAL  CHEMICAL  PROCESS  MODEL 
FOR  SEWAGE  CONTAMINATION  OF  A  SAND 
AND  GRAVEL  AQUIFER, 

Geological  Survey,  Denver,  CO. 
E.  M.  Thurman. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
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Descriptors:  *Chemical  reactions,  'Model  studies, 
•Massachusetts,  •Wastewater  pollution,  •Ground- 
water pollution,  *Path  of  pollutants,  Prediction, 
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properties,  Glacial  aquifers,  Surfactants,  Computer 
programs,  Biodegradation,  Nitrogen  compounds, 
Nitrates,  Ion  exchange. 

A  one-dimensional  chemical  process  model  has 
been  developed  for  the  zones  of  contamination  that 
have  occurred  over  the  past  50  yr  in  groundwater 
downgradient  from  the  Otis  Air  Force  Base 
sewage  treatment  plant  (Cape  Cod,  Massachu- 
setts). The  purpose  of  the  conceptual  model  is  to 
reconstruct  various  zones  of  contamination  devel- 
oping from  1936  to  the  present  and  to  predict  the 
distance  downgradient  from  the  sandbeds  for  the 
leading  edge  of  all  chemical  solutes.  The  conceptu- 
al model  considers  chemical  and  microbiological 
processes  including:  ion  exchange  of  potassium, 
phosphate  and  ammonium;  sorption  of  tetrachlor- 
oethylene  (TCE),  dichlorobenzene,  and  alkyl- 
phenol;  and  biodegradation  of  ammonium,  nitrate, 
and  surfactants  (alkyl  benzene  sulfonate).  The 
model  was  used  by  taking  the  best  estimate  of 
average  groundwater  velocity  and  direction  of 
flow  and  predicting  the  plumes  of  contamination 
with  source  history  and  chemical  and  microbiolo- 
gical processes  superimposed.  The  diagrams  for 
the  model  were  constructed  with  the  help  of  a 
simple  computer  spreadsheet.  The  most  significant 
finding  was  that  average  groundwater  velocity  for 
this  sampling  analysis  was  considerably  slower 
than  hydrologic  data  indicated  (i.e.,  from  0.24  to 
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0.34  m/day  rather  than  0.30  to  0.46  m/day  as 
shown  by  hydrologic  studies).  The  large  zone  of 
volatile  organic  contamination  at  one  station  sug- 
gested that  entry  of  pollutants  must  have  been 
about  1970.  Recently  discovered  records  show  that 
solvents  such  as  TCE  were  in  fact  disposed  of 
during  the  early  1970s.  The  model  predicted  that 
the  ammonium  should  be  farther  downgradient 
than  it  actually  is;  microbial  nitrification  may  be 
responsibly  for  this  discrepancy.  The  spreadsheet 
graphs  also  showed  that  nitrate  concentrations  just 
downgradient  of  the  ammonium  zone  are  limited 
by  oxygen  concentration,  shown  in  the  equation: 
NH4(+)  +  202  =  N03(-)  +  2H(+)  +  H20. 
The  conceptual  model  also  predicts  a  snowplow 
effect  for  the  major  cations  (calcium,  sodium,  and 
magnesium),  which  results  from  ion  exchange  re- 
lease of  these  cations  from  the  aquifer  solids  when 
ammonium  sorbs.  (See  also  W89-10313)  (Roches- 
ter-PTT) 
W89- 10327 


PRELIMINARY  ONE-DIMENSIONAL  SIMU- 
LATION OF  AMMONIUM  AND  NITRATE  IN 
THE  CAPE  COD  SEWAGE  PLUME, 

Geological  Survey,  Denver,  CO. 
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lation, Groundwater  pollution,  Glacial  aquifers, 
Nitrogen  compounds. 

Ammonium  and  nitrate  contamination  plumes  in 
the  groundwater  extend  downgradient  from  the 
Otis  Air  Force  Base  sewage  treatment  plant  on 
Cape  Cod,  Massachusetts.  The  nitrate  plume  is 
observed  at  least  1300  m  beyond  the  end  of  the 
ammonium  plume.  A  simple,  one-dimensional 
solute  transport  model  was  formulated  to  deter- 
mine if  a  reasonable  set  of  transport  and  reaction 
properties  could  account  for  the  observed  ammoni- 
um and  nitrate  concentration  profiles  assuming  a 
linear  reaction  for  the  conversion  of  ammonium  to 
nitrate.  The  model  employed  analytical  solutions 
to  the  one-dimensional  solute-transport  equations 
for  ammonium-nitrogen  and  nitrate-nitrogen,  with 
constant,  uniform  properties  along  the  flow  path. 
The  transport  mechanisms  included  advection,  dis- 
persion, equilibrium  sorption,  and  linear  reaction. 
The  flow  path  for  the  one-dimensional  solute  trans- 
port was  along  the  line  of  maximum  observed 
contamination.  Spatial  profiles  of  ammonium-N 
and  nitrate-N  were  calculated  over  a  range  of  time 
from  plant  startup  to  the  present.  The  cases  of 
reaction  in  both  phases  and  reactions  only  in  the 
flowing  phase  were  considered.  Optimum  values 
determined  from  a  least-squares  fitting  procedure 
that  resulted  with  the  best  match  with  the  ob- 
served ammonium-N  profile  were:  dispersivity,  1-3 
m;  equilibrium  sorption  coefficient,  0.2  ml/g;  reac- 
tion rate  constant,  0.0001 8-0.O0O36/day;  and  elapse 
time,  25-32  yr.  These  values  were  within  the 
ranges  estimated  from  other  information  except  for 
the  reaction  rate,  which  was  a  factor  of  10  smaller. 
The  calculated  nitrate-N  profile  associated  with 
the  optimum  calculated  ammonium-N  profile  con- 
tains nearly  a  factor  of  10  too  much  N.  This  excess 
suggests  that  either:  (1)  there  is  a  mechanism  for 
denitrification  of  nitrate  that  has  not  been  identi- 
fied yet  or  (2)  there  is  not  a  complete  conversion  of 
ammonium  to  nitrate.  (See  also  W89-10313)  (Roch- 
ester-PTT) 
W89-10328 
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Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  B-45-B-51,  2  fig,  3  tab, 
25  ref. 

Descriptors:  'Geochemistry,  'Cape  Cod, 
•Groundwater  pollution,  'Aquifer  characteristics, 
•Sampling,  'Massachusetts,  'Sorption,  'Mineralo- 
gy, Wastewater  pollution,  Solute  transport,  Organ- 
ic carbon,  Particle  size,  Glacial  aquifers. 

The  results  of  the  first  3  yr  of  research  into  the 
organic  geochemistry  of  the  contaminant  plume  at 
the  Otis  Air  Force  Base  site  (OAB,  Cape  Cod, 
Massachusetts)  suggest  that  sorption  of  hydropho- 
bic organic  compounds  has  resulted  in  the  retarda- 
tion of  their  transport.  Detailed  characterization  of 
the  variability  in  sediment  geochemical  parameters 
is  being  conducted  at  the  OAB  research  site.  The 
initial  focus  of  the  study  has  been  to  develop  a 
protocol  for  collecting  and  subsampling  aquifer 
sediments,  characterizing  the  heterogeneity  of  the 
sediment  chemistry  and  mineralogy,  and  obtaining 
relatively  pure  mineral  isolates  for  sorption  experi- 
ments. Each  1.6-m  core  of  aquifer  material  was 
subsampled  to  provide  material  for  (1)  detailed 
mineralogical  characterization,  (2)  organic  analy- 
sis, and  (3)  petrographic  fabric  analysis.  The  aqui- 
fer material  consists  predominantly  of  discrete  min- 
eral grains  in  the  sand  and  fmer  fractions,  whereas 
sediments  coarser  than  sand  are  dominated  by  rock 
fragments  consisting  of  aggregates  of  minerals. 
The  major  minerals  (approximately  90%  of  the 
material)  are  quartz,  orthoclase,  and  plagioclase. 
Twenty-one  minor  minerals  were  recognized,  in- 
cluding apatite,  biotite,  chloride,  garnet,  hornb- 
lende, hematite,  limonite,  magnetite,  rutile,  tourma- 
line, and  zircon.  The  mineralogical  composition  of 
the  various  size  fractions  changes  systematically, 
with  the  abundance  and  complexity  of  trace  miner- 
als increasing  considerably  with  decreasing  parti- 
cle size,  whereas  quartz  and  feldspar  decrease  in 
relative  abundance.  Conversely,  the  mineralogy  in 
the  coarse  to  medium-sand  fraction  is  dominated 
by  quartz  and  feldspar,  with  less  than  5%  of  acces- 
sory minerals.  Less  than  0.1%  clays  are  present. 
The  organic  carbon  content  of  the  sediments  in- 
creases with  decreasing  particle  size.  For  a  given 
size  fraction,  the  organic  carbon  is  significantly 
higher  in  the  magnetically-susceptible  mineral  iso- 
late than  in  the  nonmagnetic  fraction  (quartz  and 
feldspar).  These  preliminary  data  suggest  that  there 
is  mineralogical  control  on  the  distribution  of  or- 
ganic carbon  within  the  bulk  sediment;  thus,  there 
probably  also  is  a  mineralogical  control  on  sorp- 
tion  interactions.  (See  also  W89-10313)  (Rochester- 
PTT) 
W89- 10329 


ROLE  CATION  EXCHANGE  IN  THE  TRANS- 
PORT OF  AMMONIUM  AND  NITRATE  IN  A 
SEWAGE-CONTAMINATED  AQUIFER, 

Geological  Survey,  Denver,  CO. 
M.  L.  Ceazan,  E.  M.  Thurman,  and  R.  L.  Smith. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
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ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  B-53-B-58,  7  fig,  5  ref. 

Descriptors:  'Massachusetts,  'Cation  exchange, 
•Solute  transport,  *Path  of  pollutants,  *Fate  of 
pollutants,  'Aquifers,  'Cape  Cod,  'Sorption, 
Wastewater  pollution,  Ammonium,  Nitrates, 
Groundwater  pollution,  Glacial  aquifers,  Mathe- 
matical equations,  Tracers,  Prediction,  Bromides, 
Plumes,  Nitrogen  compounds. 

Ammonium  (NH4(-(-))  sorption  and  its  effect  on 
transport  of  NH4(  +  )  and  N03(-)  have  been  a 
focus  of  research  at  the  Otis  Air  Force  Base 
(OAB)  site  on  Cape  Cod,  Massachusetts.  NH4(-)-) 
is  the  predominant  N  species  near  the  sewage- 
infiltration  beds,  but  it  is  depleted  or  absent  farther 
than  1 830  m  from  the  beds.  Three  geochemical  and 
biological  mechanisms  that  could  cause  this  loss  of 
NH4(-(-)  are  volatilization,  nitrification,  and  sorp- 
tion. Sorption  of  NH4(  +  )  on  the  aquifer  solids  is 
probably  the  major  mechanism  of  NH4(  +  )  loss. 


To  test  this  hypothesis,  evidence  for  sorption  was 
obtained  by  examination  of  cation  distributions  in 
the  sewage  plume  and  by  laboratory  and  field 
experiments.  If  NH4(  +  )  sorption  is  occurring  in 
the  sewage  plume,  then  other  cations,  such  as 
Ca(2  +  )  and  Mg(2  +  )  should  be  displaced.  Field 
evidence  shows  this  effect,  with  a  Ca(2  +  ), 
Mg(2  +  ),  and  Na(  +  )  high  located  downgradient  of 
the  NH4(  +  )  front.  K(  +  )  followed  the  same  gener- 
al trends  as  NH4(  +  ),  suggesting  that  it  too  is 
sorbed  and  competes  with  NH4(+)  for  sorption 
sites.  Based  on  laboratory  measurements  of  sorp- 
tion an  equation  was  developed  for  predicting  re- 
tardation of  the  NH4(-|-)  front  relative  to  the  bulk 
mass  of  water.  Using  this  equation,  and  assuming  a 
continuous  source  of  NH4(  +  )  for  46  yr  of  oper- 
ation of  the  OAB  sewage  treatment  plant,  the  front 
of  NH4(  +  )  was  calculated  to  be  at  2015  downflow 
from  the  contaminant  source.  This  calculated  loca- 
tion is  similar  to  its  observed  location  in  1983-85 
(about  1800  m  downflow).  The  results  of  divergent 
tracer  tests  show  that  NH4(+)  and  K(  +  )  are 
retarded  relative  to  the  conservative  species  Br(-), 
whereas  N03(-)  moves  conservatively.  NH4(  +  ) 
and  K(  +  )  displace  native  cations  such  as  Ca(2  +  ), 
Mg(2  +  ),  and  Na(  +  )  during  the  exchange  process. 
The  test  results  are  consistent  with  the  distribu- 
tions of  these  cations  in  the  sewage  plume.  (See 
also  W89-10313)  (Rochester-PTT) 
W89-10330 


MOVEMENT  AND  FATE  OF  CRUDE  OIL 
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IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.   1987.  p  C3-C5,   1  fig,  1  ref. 

Descriptors:  'Minnesota,  'Oily  water,  'Ground- 
water pollution,  'Path  of  pollutants,  'Fate  of  pol- 
lutants, 'Oil  spills,  Interdesciplinary  studies, 
Groundwater  movement,  Solute  transport,  Glacial 
aquifers. 

On  August  20,  1979,  a  pipeline  break  in  a  remote 
area  near  Bemidji,  Minnesota,  resulted  in  the  re- 
lease of  150,000  L  of  crude  oil,  of  which  1 10,000  L 
were  removed  from  the  site  as  part  of  the  cleanup. 
The  remaining  crude  oil  infiltrated  the  ground  and 
percolated  to  the  water  table.  The  spill  occurred  in 
the  recharge  area  of  a  local  flow  system  that 
discharges  to  a  small  lake  300  m  downgradient. 
The  aquifer  is  a  pitted  and  dissected  outwash  plain 
underlain  at  a  depth  of  about  20  m  by  low-perme- 
ability till.  Crude  oil  is  floating  on  the  water  table 
about  8  m  below  land  surface  and  has  migrated 
about  20  m  as  a  separate  fluid  phase.  Soluble 
petroleum  derivatives  have  dissolved  in  and  are 
moving  with  groundwater.  Volatile  constituents 
are  migrating  through  the  unsaturated  zone  by 
diffusion.  Interdependent,  interdisciplinary  re- 
search efforts  are  being  conducted  with  the  hope 
of  developing  a  comprehensive  understanding  of 
the  physical,  chemical,  and  biological  processes 
that  will  be  needed  to  develop  predictive  models 
of  contaminant  mobilization,  transport,  and  fate. 
(See  also  W89-10313)  (Rochester-PTT) 
W89-10331 


SEDIMENTARY  AND  POST-DEPOSITIONAL 
PROCESSES  RELATED  TO  AQUIFER  PROP- 
ERTIES AT  THE  BEMIDJI  RESEARCH  SITE, 
NORTH-CENTRAL  MINNESOTA, 

State  Univ.  of  New  York  Coll.  at  Pittsburgh. 
For  primary  bibliographic  entry  see  Field  2F. 
W89- 10332 


EFFECTS  OF  LOCAL  HYDRAULIC  DISCONTI- 
NUnTES  ON  THE  TRANSPORT  OF  CRUDE- 
ODL  RESroUALS  IN  GROUND  WATER,  BE- 
MIDJI, MINNESOTA,  RESEARCH  SITE, 

Geological  Survey,  St.  Paul,  MN. 

R.  T.  Miller. 

IN:   U.S.   Geological   Survey  Program  on  Toxic 

Waste-Ground-Water     Contamination:     Proceed- 


ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  C-9,  1  ref. 

Descriptors:  'Minnesota,  'Oily  water,  'Path  of 
pollutants,  'Model  studies,  'Solute  transport, 
•Groundwater  pollution,  'Groundwater  move- 
ment, Fate  of  pollutants,  Solute  transport,  Oil 
spills,  Glacial  aquifers,  Finite  difference  methods, 
Simulation  analysis. 

A  local,  two-dimensional,  cross-sectional,  ground- 
water-flow  and  contaminant-transport  model  was 
constructed  along  an  assumed  ground-water-flow 
path  at  the  site  of  a  crude  oil  spill  near  Bemidji, 
Minnesota.  The  cross-sectional  model  was  used  to 
evaluate  the  effects  of  large  hydraulic  discontinu- 
ities in  the  flow  field  on  transport  of  crude  oil 
residuals  and  to  aid  in  selection  of  vertical  chemi- 
cal-quality sampling  locations  along  the  flow  path 
downgradient  from  the  spill  site.  The  local  cross- 
sectional  model  simulates  a  saturated  area  200  m 
long  by  6  m  deep.  The  model  uses  finite-difference 
techniques  to  solve  the  coupled  equations  of 
groundwater  flow  and  contaminant  transport. 
Model  discretization  is  uniform  in  both  the  hori- 
zontal and  vertical  directions  with  5.0  m  and  0.15 
m  node  spacings,  respectively.  Model  simulations 
for  the  case  of  a  homogeneous,  isotropic  aquifer 
suggest  that  after  7  yr  of  transport,  a  10-percent- 
mass  fraction  of  a  conservative  constituent  might 
move  vertically  to  a  depth  of  5  m  below  the  water 
table  and  horizontally  170  m  downgradient  of  the 
crude  oil  source.  Other,  more  complex,  simulations 
of  the  aquifer  system  indicate  that  vertical  migra- 
tion of  crude  oil  residuals  may  be  influenced  by 
secondary  subsidence-collapse  features  and  a 
buried,  high-permeability  esker  beneath  the  spill 
site.  (See  also  W89-10313)  (Rochester-PTT) 
W89- 10333 


BULK  AND  DISTRIBUTED  PARAMETER 
MASS-TRANSFER  MODELS  FOR  DETERMI- 
NATION OF  THE  SOURCE  STRENGTH  AT  AN 
OIL  SPDLL/GROUND-WATER  INTERFACE, 

Minnesota  Univ.,  Minneapolis. 
H.  O.  Pfannkuch. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  C-ll-C-12,  1  tab. 

Descriptors:  'Model  studies,  'Oil-water  interfaces, 
•Minnesota,  'Plumes,  'Groundwater  pollution, 
'Oil  spills,  'Oily  water,  Path  of  pollutants, 
Groundwater  movement,  Solute  transport,  Oil 
spills,  Glacial  aquifers. 

Determination  of  the  mass-transfer  rate  (dissolu- 
tion) of  hydrocarbons  across  a  hydrocarbon  spill/ 
groundwater  interface  is  essential  for  modeling 
dissolved  contaminant  plume  development  in 
groundwater.  The  source  strength  varies  spatially 
and  may  vary  with  time  because  of  changing  envi- 
ronmental conditions.  The  variation  of  source 
strength  controls  the  internal  structure  of  the 
plume,  its  maximum  extent,  and  the  length  of  time 
the  plume  will  persist  in  the  environment.  A  first 
approximation  of  the  mass-transfer  coefficient  was 
obtained  from  bulk  mass-transfer  experiments  in 
columns  using  pure  alkanes  (pentane,  hexane,  and 
heptane).  A  two-dimensional  model  was  derived 
from  to  describe  the  development  of  the  dissolved 
contaminant  plume  under  an  oil  body.  The  mass 
transfer  of  hydrocarbons  across  the  oil  body/water 
interface  depends  on:  (1)  the  concentration  of  the 
hydrocarbon  in  the  water;  (2)  the  solubility  of  the 
hydrocarbon  in  water;  and  (3)  time  (because  the 
concentrations  and  solubilities  may  change  with 
time).  In  a  groundwater  flow  system,  the  diffusion 
of  hydrocarbons  into  the  water  is  due  to  mass 
transfer  at  the  leading  edge  of  the  oil  body.  The 
purpose  of  modeling  is  to  determine  the  flow  pa- 
rameters and  conditions  controlling  this  active  ex- 
change zone,  its  migration  when  the  components 
of  interest  are  leached  out  of  the  oil  body,  and  the 
critical  conditions  under  which  these  zones  will  be 
established.  Because  the  zone  of  active  exchange 
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forms  at  or  near  the  upstream  end  of  the  oil  body, 
the  upstream  end  of  the  oil  body  should  show  an 
increase  in  viscosity  and  density  compared  to  the 
downstream  end  because  of  the  loss  of  more  vola- 
tile and  soluble  components.  Samples  from  the  free 
oil  phase  of  the  two  oil  pools  at  the  Bemidji, 
Minnesota,  research  site  (where  a  crude  oil  spill 
occurred  in  1979)  show  that  the  viscosity  and 
density  increase  from  downstream  to  upstream  in 
the  oil  pools.  However,  some  of  the  wells  sampled 
are  located  in  areas  where  the  oil  spill  was  excavat- 
ed and  the  oil  may  have  been  exposed  to  air  for 
differing  times.  (See  also  W89-10313)  (Rochester- 
PTT) 
W89-10334 

GEOCHEMICAL  FACIES  AND  MINERAL  DIS- 
SOLUTION, BEMTOJI,  MINNESOTA,  RE- 
SEARCH SITE, 

Syracuse  Univ.,  NY. 

D.  I.  Siegel.  . 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground- Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  C-13-C-15,  1  fig,  5  ref. 

Descriptors:  *Geochemistry,  *Model  studies, 
•Minnesota,  *Oily  water,  'Groundwater  pollution, 
•Chemical  reactions,  Hydrogen  ion  concentration, 
Oxidation-reduction  potential,  Silica,  Quartz,  Car- 
bonates, Iron,  Path  of  pollutants,  Groundwater 
movement,  Solute  transport,  Oil  spills,  Glacial 
aquifers. 

A  generalized  model  is  presented  for  reactions 
between  aqueous  and  solid  phases  at  the  Bemidji, 
Minnesota,  research  site  (where  a  crude  oil  spill 
occurred  in  1979).  Four  geochemical  zones  were 
defined  by  differences  in  Eh,  pH,  and  concentra- 
tions of  dissolved  solutes.  The  aquifer  matrix 
within  the  oil  body  is  relatively  nonreactiye  be- 
cause the  sediment  grains  are  coated  with  oil.  An 
anoxic  zone  occurs  directly  under  the  oil  and  ex- 
tends downgradient  in  a  plume  characterized  by 
negligible  dissolved  oxygen,  concentrations  of  dis- 
solved organic  carbon  over  29  mg/1,  and  negative 
to  slightly  positive  Eh.  In  the  most  reduced  part  of 
this  plume,  iron  concentrations  exceed  50  mg/L. 
Within  this  anoxic  zone,  marked  dissolution  of 
quartz  occurs,  probably  because  of  the  formation 
of  silica-organic  acid  complexes.  Silica  concentra- 
tions are  as  much  as  10  times  the  equilibrium 
concentration  of  quartz.  Maximum  concentrations 
of  aluminum  also  occur  in  the  anoxic  zone,  but 
farther  downgradient  from  where  the  quartz  is 
being  dissolved.  Because  of  C02  degassing,  car- 
bonate minerals  precipitate  in  the  anoxic  zone  and 
in  an  oxic  zone  surrounding  it.  This  downgradient 
zone  is  characterized  by  detectable  dissolved 
oxygen,  negligible  concentrations  of  iron,  and  posi- 
tive Eh.  In  this  zone,  carbonate  minerals  precipi- 
tate because  of  C02  degassing,  whereas  iron  and 
silica  probably  precipitate  because  of  the  oxidation 
of  ferrous  iron  and  silica-organic  acid  complexes, 
respectively.  (See  also  W89-10313)  (Rochester- 
PTT) 
W89-10335 


METAL  PARTITIONING  IN  AQUIFER  SEDI- 
MENTS, BEMIDJI,  MINNESOTA,  RESEARCH 
SITE, 

Syracuse  Univ.,  NY. 
M.  P.  Berndt. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  C-17-C-19,  2  fig,  1  tab, 
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Descriptors:  *Minnesota,  *Oily  water,  •Ground- 
water pollution,  *Chemical  reactions,  *Metals, 
•Path  of  pollutants,  *Solute  transport,  Dissolved 
oxygen,  Oxides,  Manganese,  Carbonates,  Iron, 
Groundwater  movement,  Oil  spills,  Glacial 
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Groundwater  chemistry  near  an  oil  body  at  the 
Bemidji,    Minnesota,    research    site    suggests    the 


transfer  of  major  and  trace  metals  between  the 
aqueous  and  solid  phases.  Whole-rock  chemistry 
and  metal  partitioning  of  the  aquifer  sediments 
were  studied  to  identify  processes  that  affect  the 
transfer  of  metals  from  the  aqueous  to  the  solid 
phase  downgradient  of  the  oil.  The  greater-than-4- 
phi  (less  than  62  micrometer)  fraction  contained 
much  higher  concentrations  of  the  metals  of  inter- 
est than  the  2-4  phi  (62-250  micrometer)  fraction, 
so  only  the  4  phi  fraction  was  studied.  Most  of  the 
metal-oxide  percentages  varied  little  along  the  axis 
of  the  plume.  However,  calcium  oxide  increased 
from  7.8%  in  the  sample  closest  to  the  oil  body  to 
17%  at  68  m  downgradient  of  the  oil  body.  Most 
of  the  iron  in  all  sediment  samples  was  complexed 
with  organic  matter  (25-48%)  and  in  the  residual 
fraction  (48-73%).  No  systematic  variation  in  iron 
partitioning  was  noted  along  the  plume  axis,  al- 
though changes  in  the  concentration  of  dissolved 
oxygen  and  dissolved  iron  in  the  groundwater 
indicate  transfer  of  iron  from  the  aqueous  to  the 
solid  phase.  Manganese  was  predominantly  in  the 
carbonate  fraction  (42-58%),  with  smaller  quanti- 
ties complexed  with  organic  matter  (9-16%)  and  in 
hydrous  manganese-oxides  (1-20%).  Total  stronti- 
um and  vanadium  concentrations  are  very  low  in 
the  sediments.  The  residual  fraction  contained  the 
largest  amount  of  strontium  (72-83%),  with  small 
amounts  in  the  carbonate  fraction  (17-28%).  Simi- 
larly, the  highest  concentrations  of  vanadium  were 
in  the  residual  fraction  (53-73%),  with  small 
amounts  in  the  carbonate  fraction  (17-29%)  and 
complexed  with  organic  matter  (11-22%).  (See  also 
W89-10313)  (Rochester-PTT) 
W89-10336 


SOLID  PHASE  STUDIES  OF  AQUIFER  SEDI- 
MENTS, BEMIDJI,  MINNESOTA,  RESEARCH 
SITE, 

Syracuse  Univ.,  NY. 
P.  C.  Bennett. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  C-21-C-22,  2  tab,  2  ref. 

Descriptors:  *Geochemistry,  *Path  of  pollutants, 
•Geochemistry,  'Minnesota,  *Oily  water, 
•Groundwater  pollution,  *Chemical  reactions, 
Mineralogy,  Quartz,  Silica,  Dissolution,  Iron,  Mi- 
croscopy, Path  of  pollutants,  Solute  transport,  Oil 
spills,  Glacial  aquifers,  Hydrogen  ion  concentra- 
tion, Organic  carbon. 

Analyses  of  dissolved  inorganic  constituents  in  the 
contaminated  zone  at  the  Bemidji,  Minnesota,  re- 
search site  show  that  significant  rock-water  inter- 
action is  occurring  in  response  to  organic  contami- 
nation (crude  oil  spill).  Dominant  geochemical 
processes  were  determined  from  the  general  miner- 
alogy, bulk-mineral  chemistry,  and  surface  mor- 
phologies of  individual  grains  of  sediment  collect- 
ed from  the  water  table  at  the  site.  Laboratory 
experiments  were  used  to  investigate  a  novel  or- 
ganic/silica interaction  identified  at  the  site.  Opti- 
cal and  scanning  electron  microscope  (SEM)  sedi- 
ment mineralogy  produced  comparable  results, 
showing  that  the  relative  mineral  abundances  do 
not  differ  significantly  between  sampling  points 
along  the  plume.  The  bulk  chemistry  is  fairly  con- 
sistent down  the  plume  axis.  Trends  seen  in  iron- 
oxide  percentages,  which  are  elevated  at  sites  clos- 
est to  the  oil  pool,  indicate  possible  precipitation  of 
an  unknown  iron  phase.  The  surface  features  of 
individual  sand  grains  from  each  sampling  site 
were  examined  using  SEM.  Quartz  grains  from 
uncontaminated  background  locations  have  surface 
features  indicative  of  recent  glacial  origin,  as  did 
grains  from  within  the  oil  body.  In  contrast,  quartz 
grains  from  sampling  points  immediately  downgra- 
dient from  the  oil  body  show  clear  evidence  of 
rapid  chemical  weathering.  Precipitation  of  silica 
occurs  on  quartz  grains  30-50  m  downgradient 
from  the  oil  body.  The  grain-surface  analysis  indi- 
cated a  significant  interaction  between  dissolved 
organic  carbon  generated  from  the  degradation  of 
oil  and  the  solid  silicate  phases.  Simple  dissolution 
experiments  showed  that  dilute  organic  acids  dis- 
solve quartz  far  more  rapidly  than  does  pure  water 
at  neutral  pH.  (See  also  W89-10313)  (Rochester- 
PTT) 
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COMPOSITION  AND  FATE  OF  HYDROCAR- 
BONS IN  A  SHALLOW  GLACIAL-OUTWASH 
AQUIFER, 

Geological  Survey,  Reston,  VA. 
M.  J.  Baedecker,  I.  M.  Cozzarelli,  and  J.  A. 
Hopple. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  C-23-C-24,  2  ref. 

Descriptors:  *Path  of  pollutants,  'Minnesota, 
•Oily  water,  'Groundwater  pollution,  *Fate  of 
pollutants,  •Hydrocarbons,  Microbial  degradation, 
Acids,  Phenols,  Chemical  reactions,  Solute  trans- 
port, Oil  spills,  Glacial  aquifers. 

Crude  oil  at  the  water  table  of  a  shallow  aquifer  in 
glacial  outwash  near  Bemidji,  Minnesota,  has  re- 
sulted in  a  contaminant  plume  downgradient  of  the 
oil  body.  An  anoxic  plume  has  developed  under 
the  oil  and  extends  90  m  downgradient.  Several 
types  of  acids  and  phenol  were  found  in  water 
analyzed  by  an  ether-extraction  technique.  The 
highest  concentrations  of  acids  are  immediately 
downgradient  of  the  oil  body  in  the  anoxic  plume. 
Acetic  acid  is  the  main  aliphatic  monocarboxylic 
acid  and  its  concentration  is  between  20  and  130 
microgram/L  in  the  anoxic  plume.  Although 
higher-molecular  weight  hydrocarbons  (greater 
than  C10)  from  crude  oil  are  found  in  water  only 
where  the  water  is  in  contact  with  sediment  con- 
taining oil  or  an  oil  film,  these  hydrocarbons  are 
found  on  sediment  further  downgradient.  Within 
65  m  of  the  source,  the  concentrations  of  hydrocar- 
bons in  sediment  decrease  by  a  factor  of  1000  to 
levels  of  naturally  occurring  hydrocarbons  (100 
nanogram/g  sediment).  The  fate  and  movement  of 
hydrocarbons  in  a  shallow  aquifer  are  controlled 
by  several  reactions  and  processes,  including  disso- 
lution, volatilization,  and  sorption.  The  selective 
removal  of  hydrocarbons  and  the  presence  of  the 
products  from  microbial  processes  indicate  that 
degradation  is  a  major  mechanism  for  the  attenu- 
ation of  hydrocarbons.  (See  also  W89-10313) 
(Rochester-PTT) 
W89-10338 


MICROBIAL  OXIDATION  OF  PETROLEUM 
VAPORS  IN  THE  UNSATURATED  ZONE, 

Geological  Survey,  St.  Paul,  MN. 
M.  F.  Hult. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
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Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  C-25-C-26. 

Descriptors:  *Minnesota,  *Oily  water,  •Ground- 
water pollution,  *Fate  of  pollutants,  •Hydrocar- 
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lutants, Chemical  reactions,  Vaporization,  Solute 
transport,  Oil  spills,  Glacial  aquifers. 

The  long-term  fate  of  many  organic  groundwater 
contaminants  is  controlled  by  microbially  mediated 
oxidation.  Conversion  to  carbon  dioxide  of  petrole- 
um vapors  in  the  unsaturated  zone  has  been  docu- 
mented at  a  research  site  near  Bemidji,  Minnesota. 
Crude  oil  spilled  there  in  1979  and  is  floating  on 
the  water  table  about  8  m  below  land  surface  in  a 
glacial  outwash  aquifer.  The  oil  is  dissolving  in  the 
moving  groundwater  and  vaporizing  into  the  un- 
saturated zone.  The  oil  is  becoming  denser,  more 
viscous,  and  depleted  in  compounds  with  low  mo- 
lecular weights.  Aromatic  compounds  preferential- 
ly dissolve  in  the  groundwater,  whereas  alkanes  of 
comparable  molecular  weight  partition  to  the  soil 
gas.  Gas  samples  analyzed  in  a  mobile  laboratory 
immediately  after  collection  using  multiple-column 
gas  chromatography  and  flame-ionization,  photo- 
ionization,  and  thermal-conductivity  detectors  to 
determine  the  concentration  of  methane,  major 
aliphatic    and    aromatic    hydrocarbons,    oxygen, 
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carbon  dioxide,  and  nitrogen.  Oxygen  is  diffusing 
downward  from  the  land  surface  and  is  used  by 
microbes  in  the  unsaturated  zone  to  oxidize  volatile 
hydrocarbons  that  are  diffusing  upward  from  the 
oil  and  contaminated  groundwater.  The  partial 
pressure  of  oxygen  decreases  from  0.21  both  near 
land  surface  and  at  the  water  table  70  m  downgra- 
dient  from  the  floating  oil,  to  less  than  0.01  imme- 
diately above  the  floating  oil.  The  decrease  in 
oxygen  is  paralleled  by  an  increase  in  the  partial 
pressure  of  carbon  dioxide  from  0.0003  to  0.15. 
Mass-balance  calculations  and  water  analyses  indi- 
cate that  the  carbon  dioxide  is  being  produced  in 
both  the  unsaturated  and  saturated  zones.  Nearly 
all  the  volatile  hydrocarbons  measured,  except 
methane,  are  almost  completely  oxidized  before 
reaching  land  surface.  This  suggests  that  the  natu- 
ral system  can  almost  entirely  assimilate  the  con- 
taminants. The  major  decrease  in  the  partial  pres- 
sure of  oxygen  and  increase  in  that  of  carbon 
dioxide  suggests  that  these  gases  may  be  useful 
indicators  of  major  contamination.  (See  also  W89- 
10313)  (Rochester-PTT) 
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Monoaromatic  hydrocarbons  comprise  more  than 
90%  of  the  nonpolar  volatile  organic  substances 
present  in  groundwater  contaminated  by  crude  oil 
at  a  research  site  near  Bemidji,  Minnesota.  Water 
samples  were  taken  at  and  below  the  water  table  in 
the  vicinity  of  the  oil  body  along  a  transect  paral- 
leling the  direction  of  groundwater  flow.  Concen- 
trations of  35  monoaromatic  hydrocarbons,  primar- 
ily benzene  and  CI -through  C4-alkylated  homo- 
logs,  were  determined  in  these  samples.  Benzene 
constitutes  about  90%  of  the  total  monoaromatics 
in  the  groundwater.  All  the  possible  C2-,  C3-,  and 
C-4  benzene  isomers,  except  t-butyl  benzene,  have 
been  identified  in  heavily  contaminated  samples. 
The  concentration  of  benzene  reaches  a  maximum 
of  3400  micrograms/1  immediately  downgradient 
of  the  oil  body.  A  minimum  transport  rate  of  7  cm/ 
day  was  estimated  for  benzene.  Changes  in  the 
concentrations  of  dissolved  aromatic  hydrocarbons 
downgradient  of  the  oil  body  reflect  at  least  four 
processes:  dispersion,  volatilization,  sorption,  and 
microbial  degradation.  Evidence  for  rapid  microbi- 
al metabolism  of  oil-derived  organic  matter  in  the 
immediate  vicinity  of  the  oil  body  takes  the  form 
of  elevated  concentrations  of  dissolved  organic 
matter,  methane,  inorganic  carbon,  and  reduced 
levels  of  dissolved  oxygen.  (See  also  W89-10313) 
(Rochester-PTT) 
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Groundwater  samples  collected  from  three  wells 
downgradient  of  an  oil  spill  site  at  Bemidji,  Minne- 
sota, were  analyzed  for  nonvolatile  organic  acids. 
Nonvolatile  organic  acids  comprise  approximately 
60%  of  the  dissolved  organic  carbon  in  these  wells. 
The  nonvolatile  organic  acids  were  isolated  using 
XAD  resins  and  analyzed  further  by  gas  chroma- 
tography-mass  spectroscopy  and  13C  nuclear  mag- 
netic resonance  (NMR)  spectroscopy.  The  result- 
ing chromatograms  indicate  that  these  samples  are 
a  complex  mixtures  of  organic  acids  from  the  mi- 
crobial degradation  of  the  crude  oil.  Positive  iden- 
tification of  individual  compounds  in  these  mix- 
tures was  hampered  by  the  complexity  of  the  chro- 
matograms. The  quantitative  NMR  spectra  of  the 
hydrophobic  acids  from  all  three  wells  exhibited 
virtually  identical  carbon  distributions:  17%  car- 
boxyl,  19%  aromatic,  7%  secondary  hydroxy),  and 
57%  aliphatic.  Similarly,  quantitative  NMR  spec- 
tra of  the  hydrophilic  acids  likewise  showed  that 
all  three  samples  had  nearly  identical  carbon  distri- 
butions: 23%  carboxyl,  11%  aromatic,  28%  sec- 
ondary hydroxyl,  and  48%  aliphatic.  The  NMR 
spectra  suggests  that  aromatic  and  isoparaffinic 
(branched  +  cyclic)  components  of  the  crude  oil 
have  been  preserved  selectively  in  the  form  of 
carboxylic  acids,  or  alternatively,  that  the  partially 
degraded  crude  oil  components  have  combined 
with  the  expired  microbial  biomass  to  form  fulvic 
acid-like  substances.  This  fraction  of  the  DOC  pool 
is  capable  of  interacting  with  organic  compounds 
of  low  aqueous  solubility,  including  components  of 
the  oil  body,  resulting  in  an  enhancement  of  solu- 
bility and  possible  increased  mobility  of  these  low 
solubility  components  in  the  aquifer.  These  organic 
acids  also  act  as  complexing  agents  for  trace 
metals.  Of  particular  interest  at  this  site  is  the  role 
of  organic  acids  in  dissolving  silica.  (See  also  W89- 
10313)  (Rochester-PTT) 
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Laboratory  research,  in  conjunction  with  field 
measurements,  was  conducted  using  upgradient 
(uncontaminated)  and  downgradient  (contaminat- 
ed) samples  of  sediment  and  groundwater  from  a 
crude  oU  spill  site  near  Bemidji,  Minnesota.  Meas- 
urements of  oxygen  consumption,  C02  production, 
and  microbial  biomass  were  used  to  interpret  and 
compare  rates  of  petroleum  biodegradation.  Total 
microbial  counts,  ATP  contents,  and  degradation 
potential  in  the  subsurface  were  greater  below  the 
water  table  than  above  the  water  table  in  all  sam- 
pling locations.  This  implies  that  dissolution  of 
hydrocarbon  in  water  is  an  important  factor  for 
microbial  degradation.  Sediment  and  groundwater 
samples  were  incubated  with  the  addition  of  1% 
petroleum  or  14C-hexadecane  in  microcosms.  The 
quantity  of  C02  evolution  and  14C-recovery  iso- 
tope assay  are  good  measures  for  indigenous  mi- 
crobial potential  to  utilize  petroleum  and  hexade- 
cane.  ATP  content  per  unit  sediment  or  ground- 


water was  17-35%  higher  during  summer  months 
than  in  winter  months.  The  length  of  incubation 
time  required  for  a  certain  percentage  degradation 
of  hydrocarbon  was  a  measure  of  the  density  of 
hydrocarbon-degrading  population  in  the  subsur- 
face environment.  (See  also  W89-10313)  (Roches- 
ter-PTT) 
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The  U.S.  Geological  Survey  is  conducting  an 
interdisciplinary  research  study  of  groundwater 
contamination  by  chlorinated  solvents  and  other 
contaminants  associated  with  the  disposal  of  metal- 
plating  wastes  at  an  arsenal  in  north-central  New 
Jersey.  From  1960  to  1981,  a  metal-plating 
wastewater-treatment  system  discharged 

wastewater  into  an  unlined  filtration  pit.  The  infil- 
tration of  wastewater  into  the  subsurface  has  pro- 
duced a  plume  of  contaminants  in  the  unconfined 
aquifer,  which  emanates  from  the  area  of  the 
source  building  and  follows  the  general  water-table 
gradient.  Some  trichloroethylene  (TCE)  has  been 
detected  in  wells  in  the  confined  aquifer.  TCE  is 
the  predominant  contaminant  of  the  plume;  other 
compounds  detected  are  tetrachloroethylene, 
1,1,1,-trichloroethane,  1,2-cis  dichloroethylene, 
and  vinyl  chloride.  Elevated  levels  of  heavy  metals 
have  been  detected,  but  seem  to  have  decreased 
significantly  since  1981.  A  total  of  120  samples 
were  collected  in  1986  for  analysis  of  nonvolatile 
organic  compounds;  60  samples  were  collected  for 
analysis  of  common  ions,  nutrients,  trace  metals, 
and  dissolved  methane.  Although  TCE  was  the 
most  frequently  detected  volatile  organic  com- 
pound, 1,2-cis-dichloroethylene  (a  breakdown 
product  of  TCE)  was  detected  at  several  sites. 
Those  areas  containing  the  highest  methane  con- 
centrations also  contained  the  highest  concentra- 
tions of  vinyl  chloride  and  no  detectable  nitrate, 
indicating  strongly  reducing  conditions.  Significant 
vertical  variability  in  the  concentrations  of  organic 
and  inorganic  constituents  was  observed  at  most  of 
the  15  sites  sampled.  Future  research  topics  in- 
clude: (1)  distribution  and  movement  of  chlorinat- 
ed solvents  in  ground  water;  (2)  geochemistry  of 
contaminated  ground  water;  (3)  microbial  transfor- 
mations of  chlorinated  solvents;  and  (4)  chlorinated 
solvents  in  the  unsaturated  zone.  (See  also  W89- 
10313)  (Rochester-PTT) 
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Water  that  contains  elevated  concentrations  of  dis- 
solved metals  and  sulfate  at  pH  as  low  as  3.6  is 
moving  through  an  alluvial  aquifer  and  affecting 
surface  streams  near  Globe,   Arizona.   A  major 
source  of  the  contamination  of  local  wells  is  leak- 
age through  mine  waste  and  tailings  piles  from 
unlined  ponds  of  pH  as  low  as  0.7.  A  study  was 
conducted  to  define  the  extent  of  contamination, 
evaluate  the  rates  of  movement,  and  test  laboratory 
models  of  reaction  chemistry  in  a  field  setting.  The 
Gila  Conglomerate  (Tertiary  to  Quaternary  age), 
which  forms  the  bulk  of  the  aquifer,  has  a  hydrau- 
lic  conductivity   on   the   order   of  0.03   m/day. 
Streamflow  in  the  area  is  generally  ephemeral, 
except  in  the  northern  5  km,  where  the  aquifer 
cross  section  is  reduced,  forcing  the  entire  ground- 
water flow  to  the  surface  to  produce  perennial 
flow.  At  six  sites,  23  wells  were  completed.  Water 
affected  by  contamination  was  found  at  least  30  m 
into  the  conglomerate  at  all  sites.  Water  levels 
show  both  seasonal  and  long-term  variation.  Head 
relations  among  wells  at  each  site  showed  rapid 
movement  of  water  from  the  alluvium  to  the  con- 
glomerate during  recharge  episodes  and  flow  re- 
versal   at    other    times.    Contaminated    water    is 
moving    along   non-equilibrium    flow    paths    and 
being  modified  by  reactions  with  minerals  in  the 
aquifer.  By  1982,  the  acid  front  had  advanced  at 
least  6  km  (in  37  yrs.),  or  about  1  km  every  6  yrs. 
The  present  location  of  the  acid  front  is  unknown, 
but  it  probably  is  2-3  km  south  of  the  beginning  of 
perennial  flow.  Because  of  the  large  uncertainties 
in  estimating  the  front's  location  and  velocity,  an 
initial  breakthrough  of  acidic  water  to  the  perenni- 
al stream  in  5  yrs.  would  not  be  surprising.  (See 
also  W89-10313)  (Rochester-PTT) 
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The  U.S.  Geological  Survey  is  conducting  a  study 
of  acidic  groundwater  contamination  from  copper 
mining  near  Globe,  Arizona.  As  part  of  studies  to 
determine  when  the  acidic  groundwater  plume  will 
reach  the  zone  of  ground-water  discharge  to  Pinal 
Creek,  laboratory  column  experiments  were  con- 
ducted to  estimate  the  capacity  of  the  alluvium  for 
removing  constituents  from  the  acidic  groundwat- 
er. Unconsolidated  alluvium  does  not  have  a  very 
large  capacity  to  neutralize  H(  +  ),  a  result  that  is 
consistent  with  the  low  carbonate  content  of  the 
alluvium.  The  primary  mechanism  responsible  for 
removing  constituents  from  the  acidic  groundwat- 
er is  precipitation  due  to  neutralization  of  H(+). 
Concentrations  of  Al,  Cu,  and  Fe  rise  when  the 
alluvium  is  in  contact  with  acidic  water,  but  a  rise 
in  pH  causes  the  solubility  of  most  metals  to  be 
exceeded  and  they  precipitate.  The  unconsolidated 
alluvium,  through  which  most  of  the  plume  is 
moving,  has  the  capacity  to  neutralize  approxi- 
mately 1-2  pore  volumes  of  acidic  water.  The 
greater  capacity  of  the  underlying  Gila  Conglom- 
erate for  neutralizing  acid  should  greatly  retard 
any  movement  of  acid  water  into  the  underlying 
aquifers  of  high  quality  water.  (See  also  W89- 
10313)  (Rochester-PTT) 
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Preliminary  results  are  described  from  a  U.S.  Geo- 
logical Survey  study  of  a  gasoline  and  diesel  oil 
spill  site  in  Yakima,  Washington.  Groundwater 
contamination  was  first  detected  in  1980;  the  cause 
of  the  contamination  was  traced  to  a  service  sta- 
tion with  improperly  installed  delivery  lines.  The 
volume  of  product  lost  from  September  1981 
through  October  1982  was  estimated  at  22,500  L  of 
leaded  gasoline  and  6,560  L  of  diesel  oil,  or  an 
average  combined  loss  of  2,070  L/mo.  Gasolme 
and  diesel  oil  were  still  present  (November  1986) 
in  sufficient  amounts  in  the  vicinity  of  the  service 
station  to  be  a  significant  source  of  dissolved  hy- 
drocarbons in  the  groundwater.  The  water  table 
fluctuates  seasonally  at  the  site  by  as  much  as  1.3 
m,  so  the  zone  of  contact  between  groundwater 
and  remaining  free  product  held  at  residual  satura- 
tion fluctuates.  Concentrations  of  lead  in  the  sedi- 
ments composing  the  aquifer  indicate  that  gasoline- 
derive  lead  has  migrated  up  to  230  m  downgra- 
dient  of  the  service  station,  yet  dissolved-lead  con- 
centrations in  groundwater  sampled  at  the  same 
location  as  the  aquifer  material  were  low  (about  1 
microgram/L).  The  elevated  concentrations  of 
lead  in  aquifer  material  suggest  that  some  of  the 
lead  once  existed  in  more  mobile  form  than  is 
indicated  by  the  current  distribution  of  lead  be- 
tween water  and  sediments.  (See  also  W89-10313) 
(Rochester-PTT) 
W89- 10348 


are  to  provide  information  of  transfer  value  on  the 
physical,  chemical,  and  microbial  processes  that 
govern  the  transport  and  degradation  of  pesticides 
and  nitrogen  compounds  in  the  crop-root  zone,  the 
unsaturated  zone,  and  the  saturated  zone,  and  to 
develop  a  conceptual  framework  for  applying  the 
process-oriented  findings.  The  experimental  design 
of  the  study  separates  the  hydrologic  system  into 
four  components:  (1)  crop-root  zone,  (2)  unsaturat- 
ed zone,  (3)  saturated  zone,  and  (4)  stream  system. 
Research  categories  include  hydrologic  system 
definition,  simulation  of  flow  and  transport,  con- 
trolled pesticide  transport  experiments,  nitrogen 
cycling  studies,  microbial  studies,  and  methods  de- 
velopment. (See  also  W89-10313)  (Rochester-PTT) 
W89-10349 

FIELD  COMPARISON  OF  DOWNHOLE  AND 
SURFACE  SAMPLING  DEVICES  FOR  PUR- 
GEABLE  ORGANIC  COMPOUNDS  IN 
GROUND  WATER, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10350 


MOVEMENT  AND  FATE  OF  AGRICULTURAL 
CHEMICALS  IN  THE  SURFACE  AND  SUB- 
SURFACE ENVIRONMENTS  AT  THE  PLAINS 
WATERSHED     RESEARCH     SITE,     SOUTH- 
WESTERN GEORGIA, 
Geological  Survey,  Doraville,  GA. 
D.  W.  Hicks,  J.  B.  McConnell,  and  L.  E. 
Asmussen. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  D-31. 

Descriptors:  *Georgia,  'Fate  of  pollutants,  •Sur- 
face-groundwater relations,  'Nonpoint  pollution 
sources,  *Path  of  pollutants,  'Agricultural  chemi- 
cals, 'Groundwater  pollution,  Interdisciplinary  re- 
search, Herbicides,  Fungicides,  Nematicides,  Re- 
search priorities. 

To  address  concerns  about  nonpoint  groundwater 
contamination  by  agricultural  chemicals,  the  Plains 
(Georgia)  Watershed  Investigation  was  initiated  in 
1984  by  the  U.S.  Geological  Survey  and  the  Agri- 
cultural Research  Service.  The  study  area  is  locat- 
ed in  Sumter  County,  in  the  Fall  Line  Hills  district 
of  the  Coastal  Plain  physiographic  province  and 
encompassing  an  area  of  about  650  ha.  Approxi- 
mately 160  ha  of  the  watershed  consists  of  arable 
land;  the  remainder  is  mostly  pine  and  hardwood 
forest.  Agricultural  chemicals  of  interest  to  the 
study  include  eight  herbicides,  two  fungicides,  and 
three  nematicides.  Major  objectives  of  the  study 


COMPARATIVE  TEST  OF  TWO  SAMPLING 
DEVICES  FOR  OBTAINING  PURGEABLE  OR- 
GANIC COMPOUNDS  FOR  GROUND- WATER 
WELLS, 

Geological  Survey,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10351 

CONSIDERATION  OF  THE  FLOW  SYSTEM  IN 
COLLECTION  AND  INTERPRETATION  OF 
GROUND-WATER  QUALITY  SAMPLES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10352 

USE  OF  CARBON-13  NUCLEAR  MAGNETIC 
RESONANCE  SPECTROSCOPY  IN  THE 
ANALYSIS  OF  COMPLEX  SAMPLES  OF  EN- 
VIRONMENTAL INTEREST, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10353 


ADSORPTION  OF  SELENIUM  BY  IRON  AND 
MANGANESE  OXIDES:  ENVIRONMENTAL 
IMPLICATIONS, 

Geological  Survey,  Denver,  CO. 
L.  S.  Balistrieri,  and  T.  T.  Chao. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  E-19-E-20. 

Descriptors:  'Water  chemistry,  'Path  of  pollut- 
ants, 'Metals,  'Adsorption,  'Path  of  pollutants, 
'Selenium,  Iron,  Manganese,  Oxides,  Minerals, 
Hydrogen  ion  concentration,  Anions,  Groundwat- 
er pollution,  Goethite,  Birnessite. 

Adsorption  is  being  studied  by  an  approach  involv- 
ing manipulation  of  variables,  such  as  pH,  oxide 
mineral  type,  or  solution  composition,  to  under- 
stand how  they  influence  the  adsorption  behavior 
of  an  element.  A  study  examined  the  adsorption  of 
selenium  by  goethite  (alphaFeOOH)  and  by  disor- 
dered birnessite  (deltaMn02).  Adsorption  of  sele- 
nite  from  systems  containing  goethite  and  del- 
taMn02  in  various  proportions  also  was  examined. 
On  the  basis  of  observations  so  far,  the  environ- 
mental conditions  that  would  tend  to  enhance  the 
solubility  of  selenium  with  respect  to  adsorption 
are:  alkaline  pH  conditions  in  the  soil,  sediment,  or 
groundwater;  high  total  selenium  concentration; 
the  presence  of  high  concentrations  of  additional 
anions  that  strongly  adsorb  and  compete  with  sele- 
nium for  surface  sites;  and  oxidizing  conditions, 
which  encourage  the  presence  of  selenate  over 
selenite.  (See  also  W89-10313)  (Rochester-PTT) 
W89-10354 
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DISTRIBUTION  OF  ARSENIC  AND  HEAVY 
METALS  IN  A  CONTAMINATED  ALLUVIAL 
AQUIFER,  MILLTOWN,  MONTANA, 

Geological  Survey,  Denver,  CO. 
W.  H.  Ficklin,  and  J.  N.  Moore. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste--Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  E-21-E-24,  3  fig,  3  ref. 

Descriptors:  'Water  pollution  sources,  'Montana, 
•Heavy  metals,  'Groundwater  pollution,  'Path  of 
pollutants,  'Reservoir  sediments,  'Arsenic,  Oxida- 
tion-reduction potential,  Alluvial  aquifers,  Iron, 
Sulfates,  Hydrogen  sulfide,  Precipitation,  Sedi- 
ments. 

The  sediment  of  a  reservoir  on  the  Clark  Fork 
River  in  western  Montana  is  contaminated  with 
arsenic  and  heavy  metals.  The  sediment  is  the 
source  of  groundwater  contamination  in  the  adja- 
cent alluvial  aquifer.  The  trend  displayed  by  solid 
phase  arsenic  suggests  that  an  analytical  method  to 
distinguish  between  As(III)  and  As(V)  in  solid 
phase  material  would  provide  more  insight  into  the 
mechanism  of  deposition  of  arsenic.  Such  a  method 
has  been  developed  and  employed  to  determine  the 
concentration  of  available  arsenic  in  another  series 
of  sediment  samples  collected  at  the  location  in  the 
reservoir  where  the  greatest  concentration  of  ar- 
senic occurred  in  the  interstitial  water  (8900  micro- 
gram/L).  Arsenic  occurred  primarily  as  As(V)  in 
the  first  75  cm  of  augered  samples;  all  of  the 
arsenic  was  extracted.  Below  75  cm,  some  As(III) 
occurred  along  with  the  As(V),  but  the  sum  of  the 
two  concentrations  did  not  equal  the  total  concen- 
tration of  arsenic  determined  independently.  It  is 
concluded  that  arsenic  entered  the  reservoir  in  the 
solid  state  adsorbed  on  iron  and  manganese  hy- 
droxides. The  arsenic  remained  in  this  condition  in 
the  first  75  cm  of  sediment.  When  the  sediments 
were  buried,  reduction  occurred,  releasing  ferric 
iron  and  As(V).  These  constituents  in  turn  were 
reduced  to  ferrous  iron  and  As(HI).  The  reduction 
of  sulfate  produced  H2S,  which  precipitated  some 
of  the  As(III)  as  arsenious  sulfide  or  arsenopyrite. 
When  all  the  sulfate  had  been  reduced,  there  was 
insufficient  sulfide  to  precipitate  arsenic,  resulting 
in  soluble  arsenic  in  the  interstitial  water,  thus  the 
contamination  of  the  groundwater  with  arsenic. 
(See  also  W89-10313)  (Rochester-PTT) 
W89-10355 


RECONNAISSANCE  APPRAISALS  OF  AN- 
THROPOGENIC EFFECTS  ON  REGIONAL 
GROUND- WATER  QUALITY, 

Geological  Survey,  Pueblo,  CO. 
D.  Cain,  D.  R.  Helsel,  and  S.  E.  Ragone. 
IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  E-25-E-31,  1  tab,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Water 
quality,  'Groundwater  pollution,  'Geohydrology, 
'US  Geological  Survey,  'Data  collections,  Inter- 
disciplinary studies,  Surface-groundwater  relations, 
Performance  evaluation,  Land  use,  New  York, 
New  Jersey,  Connecticut,  Florida,  Nebraska,  Col- 
orado, Texas,  New  Mexico. 

During  1984,  the  U.S.  Geological  Survey  began 
regional  groundwater  quality  appraisals  in  14  areas 
nationwide  as  part  of  its  Toxic  Waste-Ground- 
Water  Contamination  Program.  These  appraisals 
are  intended  to  develop  and  test  procedures  to 
provide  information  about  regional  groundwater 
chemistry  with  emphasis  on  trace  elements  and 
organic  constituents  and  to  explain  groundwater 
quality  in  terms  of  the  effects  of  local  hydrology 
and  human  activities  for  a  wide  variety  of  hydro- 
logic  and  human  environments.  The  five-phase  ap- 
proach includes:  (1)  reconnaissance,  (2)  experimen- 
tal design,  (3)  data  collection,  (4)  data  analysis,  and 
(5)  verification  of  conclusions  in  a  small  area. 
During  the  reconnaissance  phase,  existing  hydro- 
geologic,  land-use,  and  water-quality  data  were 
compiled  and  evaluated  and,  in  some  studies,  new 


data  were  collected.  The  quantity  and  quality  of 
available  land-use  information  varied  considerably 
among  study  areas.  In  one  area,  groundwater  qual- 
ity associated  with  10  distinct  land  uses  could  be 
evaluated,  but  in  other  areas  land-use  information 
had  to  be  generalized  into  2  to  4  broad  categories. 
Results  of  the  reconnaissance  appraisals  made  in 
eight  of  the  study  areas  are  summarized  (Long 
Island,  New  York,  New  Jersey,  Connecticut,  Cen- 
tral Florida,  Nebraska,  Colorado,  Texas,  and  New 
Mexico).  The  other  six  study  areas  had  insufficient 
data  for  drawing  conclusions  about  anthropogenic 
effects  on  regional  ground-water  quality.  (See  also 
W89-10313)  (Rochester-PTT) 
W89- 10356 


EFFECTS  OF  MINERAL  ACID  DEPOSITION 
ON  CONCENTRATIONS  OF  DISSOLVED  OR- 
GANIC ACIDS  IN  SURFACE  WATERS, 

Environmental  and  Social  Systems  Analysts  Ltd., 

Vancouver  (British  Columbia). 

D.  R.  Marmorek,  D.  P.  Bernard,  M.  L.  Jones,  L. 

P.  Rattle,  and  T.  J.  Sullivan. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-235528. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/3-88/022,  July  1988.  HOp,  6 

fig,  5  tab,  163  ref. 

Descriptors:  'Literature  review,  'Acidic  water, 
•Water  chemistry,  'Air  pollution  effects,  'Path  of 
pollutants,  'Acid  rain,  'Water  pollution  effects, 
•Organic  acids,  Mineral  acidity,  Chemical  reac- 
tions, Fate  of  pollutants,  Hydrogen  ion  concentra- 
tion, Aluminum,  Organic  carbon. 

Data  have  accumulated  in  recent  years  from  varie- 
ty of  sources  suggesting  that  concentrations  of 
organic  acids  may  have  decreased  in  surface 
waters  in  response  to  increased  mineral  acidity. 
These  include  laboratory  studies,  paleoecological 
investigations,  theoretical  considerations,  and  limit- 
ed field  observations  of  temporal  and  spatial  trends 
in  lake  water  chemistry.  Failure  to  consider  the 
suspected  changes  in  organics  could  result  in  over- 
estimation  of  both  past  and  future  changes  in  acid 
neutralizing  capacity  and  pH  in  response  to 
changes  in  acidic  deposition.  In  addition,  such  a 
failure  could  result  in  an  underestimation  of  the 
importance  of  aluminum  in  the  acidification  proc- 
ess, particularly  its  role  in  precipitation  of  dis- 
solved organic  carbon  (DOC)  and  the  effect  of 
changes  in  DOC  concentrations  on  Al  toxicity  to 
aquatic  biota.  This  review  document  examines  data 
indicating  that  organic  acids  might  change  in  re- 
sponse to  acidification.  It  also  discusses  potential 
chemical,  physical,  and  biological  effects  of  re- 
duced DOC,  and  summarizes  important  research 
needs.  (Author's  abstract) 
W89- 10362 


STATISTICAL  ANALYSIS  OF  GROUND 
WATER  CONTAMINATION  OF  THE  ALERT 
APRON  AND  NORTHERN  LANDFILL  AREAS 
OF  WURTSMITH  AFB,  MICHIGAN, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Statistics. 
S.  Naber,  and  J.  Verducci. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A96  027. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
USAFOEHL  Report  No.  88-010TS0207AGB, 
July  1988.  Final  Report.  74p,  15  fig,  2  tab,  11  ref,  3 
append. 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
sources,  'Wurtsmith  Air  Force  Base,  'Groundwat- 
er pollution,  'Landfills,  'Michigan,  Trichloroethy- 
lene,  Dichloroethylene,  Vinyl  chloride,  Industrial 
wastes,  Pollutant  identification,  Plumes,  Benzenes, 
Waste  storage,  Wells,  Military  reservations,  Obser- 
vation wells. 

In  1979,  the  U.S.  Geological  Survey  (USGS)  iden- 
tified three  major  plumes  of  contaminated  ground- 
water at  Wurtsmith  Air  Force  Base,  Michigan. 
This  report  concerns  two  of  these  plumes,  known 
as  the  Alert  Apron  and  Northern  Landfill  plumes. 
The  principal  contaminant  in  the  Alert  Apron  area 
is  1,1,1-trichloroethylene  (TCE),  which  is  detected 
primarily  in  shallow  wells  that  are  screened  at 
average  depths  of  <  30  ft.  Approximately  88  acres 


of  the  Alert  Apron  area,  including  the  land  be- 
tween Wurtsmith  AFB  and  Van  Etten  Lake,  were 
above  action  levels  (5  micrograms/L)  of  TCE  in 
1980,  with  a  median  concentration  of  93  microg/L 
of  TCE.  In  1987,  the  affected  area  has  diminished 
to  64  acres,  with  a  corresponding  drop  in  the 
median  TCE  levels  to  a  concentration  of  30 
microg/L.  Of  the  64  affected  acres,  54  acres  are 
just  within  the  eastern  boundary  of  Wurtsmith 
AFB,  while  the  remaining  10  acres  are  centered 
around  a  well  off  base.  The  prominent  contami- 
nants in  the  Northern  Landfill  area  are  benzene, 
TCE,  1,2-dichloroethylene  (DCE),  and  vinyl  chlo- 
ride. These  contaminants  occur  at  highest  concen- 
trations in  the  shallow  monitoring  wells  and  to  a 
lesser  extent  have  also  been  detected  in  the  deeper 
wells.  Vinyl  chloride  is  the  most  extensively  dis- 
tributed contaminant  of  this  group  with  a  peak 
concentration  of  about  60  microg/L.  Benzene  is 
mainly  restricted  to  the  eastern  edge  of  Wurtsmith 
AFB,  and  reportedly  occurs  at  concentrations  ex- 
ceeding 2000  microg/L  off  base  in  the  vicinity  of 
Camp  Nissokone.  Peak  DCE  has  decreased  90% 
from  about  150  microg/L  in  1980  and  1984  to 
about  15  microg/L  in  1987.  TCE  has  appeared 
above  action  levels  at  only  three  wells,  and  its  peak 
levels  have  also  decreased  90%  from  130  microg/ 
L  in  1980  to  about  13  microg/L  in  1987.  The  most 
likely  source  of  contamination  for  the  Alert  Area 
plume  is  a  single  spill  of  <  3.5  barrels  of  TCE  near 
the  waste  storage  area,  sometime  in  the  1970s. 
There  may  also  have  been  a  second  source  of  TCE 
in  the  vicinity  of  the  off-base.  (Lantz-PTT) 
W89- 10368 


TECHNICAL  CONSIDERATIONS  FOR  DE 
MINIMIS  POLLUTANT  TRANSPORT 

THROUGH  POLYMERIC  LINERS, 

Environmental  Protection  Polymers,  Inc.,  Haw- 
thorne, CA. 

R.  W.  Telles,  S.  L.  Unger,  and  H.  R.  Lubowitz. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-238332. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/042,  August  1988.  79p, 
4  fig,  19  tab,  65  ref,  4  append.  EPA  contract  68-03- 
3218. 

Descriptors:  'Waste  disposal,  'Water  pollution 
sources,  'Linings,  'Polymers,  'Water  pollution 
prevention,  'Path  of  pollutants,  Solute  transport, 
Landfills,  Salts,  Permeability. 

The  technical  basis  for  assessing  the  transport  of 
fluids  through  polymeric  liners  used  to  confine 
pollutants  in  landfills  and  impoundments  was  in- 
vestigated. When  a  mixture  of  organic  fluids, 
water,  salts,  and  other  substances  are  confined  by 
an  intact  liner,  first  the  organic  fluids  permeate 
according  to  their  mobilities,  then  water.  Salts, 
macromolecules,  and  microorganisms  remain  con- 
fined. These  phenomena  indicate  that  fluids  are 
transported  by  the  permeation  mechanism  and  that 
properly  selected  and  installed  liners  made  with 
commodity  resins  can  be  effective.  Organic  fluids 
can  be  one  of  the  major  factors  in  determining  de 
minimis  values.  These  permeation  rates  can  be 
appreciable;  therefore,  impoundments  with  organic 
fluids  must  be  selectively  designed  so  that  adequate 
protection  of  health  and  the  environment  is  main- 
tained. (Author's  abstract) 
W89-10372 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  H-CONFIRMATION/QUANTIFICA- 
TION,  STAGE  1.  VOLUME  1:  SELFRIDGE  AIR 
NATIONAL  GUARD  BASE,  MACOMB 
COUNTY,  MICHIGAN. 
Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A195  612. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  Report  for  Period  November  1984  to  Octo- 
ber 1986,  October  1986.  154p,  26  fig,  34  tab,  5  ref,  9 
append.  USAF  Contract  F33615-80-D-4O06. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Groundwater  pollution,  'Selfridge 
Air  National  Guard  Base,  Michigan,  Chemical 
oxygen  demand,  Hydrocarbons,  Copper,  Cadmi- 
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urn  Heavy  metals,  Soil  contamination,  Volatile 
organic  compounds,  Landfills,  Groundwater 
movement. 

A  Phase  II  Stage  1  Problem  Confirmation  portion 
of  the    Installation    Restoration    Program    (IRP) 
effort    was  conducted  at  Selfridge  Air  National 
Guard  Base  (ANGB),  Macomb  County,  Michigan. 
The  scope  of  the  investigation  included  the  follow- 
ing activities:  the  installation  of  twenty-five  moni- 
toring wells  at  Selfridge  ANGB;  establishment  of 
five  surface  water  sampling  sites;  the  collection 
and  analysis  of  one  round  of  water  quality  samples 
from  all  groundwater  monitoring  wells  and  surface 
water  monitoring  sites;  the  collection  and  analysis 
of  soil  samples;  the  collection  of  three  rounds  of 
water  level  measurements  from  each  monitoring 
well.    The    regional    hydraulic    gradient    of   the 
groundwater  in  the  unconsolidated  aquifer(s)  is 
eastward  in  conformance   with   the   topographic 
gradient.   In  the  immediate  vicinity  of  Selfridge 
ANGB  the  groundwater  in  the  shallow  subsurface 
is  believed  to  flow  directly  to  Lake  St.  Clair  or  to 
tributary  streams  of  the  lake.  Because  most  of  the 
near  surface  deposits  are  fine-grained  and  of  low 
permeability  the  groundwater  flow  and  contami- 
nant migration  velocities  are  anticipated  to  be  very 
low.    Elevated    concentrations    of   total    organic 
carbon  were  reported  in  all  of  the  groundwater 
and  surface  water  samples,  with  highest  concentra- 
tions  at   the   Southwest   Sanitary   Landfill,    Fire 
Training  Area-2  and  the  Northwest  Landfill.  Con- 
centrations of  phenols  in  excess  of  Federal  water 
quality  standards  were  detected  in  the  groundwat- 
er at  the  Southwest  Sanitary  Landfill.  Elevated 
COD  levels  were  reported  in  groundwaters  adja- 
cent to  each  landfill.  Oil,  grease  and  petroleum 
hydrocarbon  concentrations  in  excess  of  the  taste 
and  odor  threshold  were  detected  in  all  water 
samples.  Soluble  copper  concentrations  in  excess 
of  the  Federal  Primary  Drinking  Water  Standards 
were  detected  at  each  of  the  landfills.   Soluble 
cadmium  was  also  detected  in  excess  of  drinking 
water    standards.    Detectable    concentrations    of 
volatile  organic  compounds  (VOCs)  were  reported 
in  17  of  30  water  samples  and  at  six  of  the  seven 
sites.  VOCs  were  also  detected  in  each  of  the  27 
soil  samples  submitted  for  analysis.  (Lantz-PTT) 
W89-10373 
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STATISTICAL  MODEL  OF  ENVIRONMENTAL 
CONTAMINANTS  USING  VARIANCE  SPEC- 
TRUM ANALYSIS. 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Environ- 
mental Engineering  and  Science. 
Available  from  the  National  Technical  Information 
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A  time  variable  model  of  polychlorinated  biphen- 
yls (PCBs)  in  the  upper  Hudson  River  over  a  nine 
mile  reach  was  calibrated  for  a  transient  event. 
Time  variable  upstream  conditions  as  well  as  vari- 
able interactions  with  the  sediment  were  included. 
Partitioning,  diffusive  exchange  between  intersti- 
tial sediment  concentration  and  the  overlying 
water  column  and  flow-dependent  resuspension 
were  also  incorporated.  April/May  1977  was  used 
as  the  calibration  period.  Data  analysis  indicated 
PCB  concentration  as  a  function  of  river  flow 
reflecting  the  resuspension  of  sediment  particles. 
Calibration  to  observed  suspended  solids  probabili- 
ty distribution  function  provided  estimates  of  set- 
tling and  resuspension  parameters.  The  PCB  prob- 
ability distribution  for  the  event  was  calibrated 
using  a  settling  velocity  of  1  m/d,  resuspension  as  a 
function  of  flow,  sediment  diffusion  coefficient  of 
0.1  m/d,  partition  coefficient  of  100,000  L/kg  and 
a  sediment  PCB  concentration  of  20  micrograms/ 
g.  Sensitivity  analysis  indicates  that  the  partition 
coefficient  of  the  sediment  and  the  PCB  sediment 
and  the  PCB  sediment  concentration  are  particu- 
larly significant  transient  PCB  behavior  in  the 
Hudson  River.  (Author's  abstract) 


PRESENT  STATUS  OF  SURFACE  WATER 
CHEMISTRY 

Environmental  and  Social  Systems  Analysts  Ltd., 

Toronto  (Ontario). 

M.  L.  Jones. 

IN:  The  Effects  of  Acidic  Deposition  on  Aquatic 

Resources  in  Canada:  An  Analysis  of  Past,  Present, 

and    Future    Effects.    Report   No.    ORNL/TM- 

10405,  March  1988.  p  5-18,  3  tab. 

Descriptors:  'Acid  rain  effects,  *Water  pollution 
sources,  *Lakes,  Canada,  Distribution  pattern,  Hy- 
drogen ion  concentration,  Acidic  waters,  Acidifi- 
cation, Precipitation,  Surface  water,  Sulfates, 
Water  chemistry. 

Survey  data  are  presented  for  eastern  Canada,  a 
region  that  corresponds  to  the  area  east  of  Manito- 
ba and  south  of  approximately  52  N.  The  aquatic 
resources  in  the  area  are  estimated  to  be  716,922 
lakes  that  have  an  area  of  161,890  sq  km.  There  is 
considerable  uncertainty  associated  with  this  esti- 
mate. The  current  chemical  status  of  lakes  was 
determined  from  two  data  bases  containing  data 
for  some  7,000  lakes.  Neither  of  the  two  data  bases 
was  designed  to  provide  a  statistical  basis  for  ex- 
trapolation to  the  total  population  of  lakes  in  an 
area.  Although  different  chemical  analysis  tech- 
niques were  used  within  the  data  bases,  the  data 
have  been  screened  for  some  quality  assurance 
checks  (e.g.,  charge  balance).  Despite  these  prob- 
lems, both  data  bases  show  broadly  similar  patterns 
of  lake  chemistry  across  regions  of  eastern  Canada. 
Base  cations,  sulfate,  and  acid  neutralizing  capacity 
(ANC)  values  generally  increase  from  east  to  west. 
Median  lake  sulfate  concentrations  are  highest  in 
south-central  and  northeastern  Ontario,  and  ANC 
and  pH  are  lowest  in  Nova  Scotia,  Newfoundland, 
and  south-central  Ontario.  It  has  been  estimated 
that  >  350,000  lakes  in  the  area  of  interest  have  an 
ANC  <  50  microequivalents/L  (ueg/L),  and  that 
>  14,000  lakes  have  pH  <  4.7.  Another  study 
estimated  that  the  number  of  lakes  with  pH  <  5.0 
was  12,500.  The  estimates  are  comparable  in  size 
but  their  uncertainty  is  unknown.  These  estimates 
of  water  chemistry  are  for  average  lake  conditions. 
Short-term  episodes  of  low  pH  and  ANC  during 
spring  snowmelt  are  evidently  quite  common,  al- 
though little  direct  evidence  exists  of  the  impacts 
of  these  episodes  on  biota.  (See  also  W89- 10377) 
(Lantz-PTT) 
W89-10378 

QUANTIFYING  CHEMICAL  CHANGE  AS  A 
RESULT  OF  ACIDIC  DEPOSITION, 

Environmental  and  Social  Systems  Analysts  Ltd., 

Toronto  (Ontario). 

M.  L.  Jones,  R.  B.  Cook,  J.  P.  Smol,  and  R.  S. 

Turner. 

IN:  The  Effects  of  Acidic  Deposition  on  Aquatic 

Resources  in  Canada:  An  Analysis  of  Past,  Present, 

and    Future    Effects.    Report   No.    ORNL/TM- 

10405,  March  1988.  p  19-45,  5  fig. 

Descriptors:  'Acid  streams,  'Canada,  'Water  pol- 
lution sources,  *Acid  rain  effects,  'Acidification, 
'Lakes,  'Surface  water,  Chemical  analysis,  Sul- 
fates, Hydrogen  ion  concentration,  Acidity. 

Historical  surface  water  chemistry  data  for  the  past 
10  to  50  years,  in  eastern  Canada,  are  limited. 
Where  data  exist,  changes  in  pH  and  acid  neutraliz- 
ing capacity  (ANC)  are  consistent  with  acidic- 
deposition-caused  changes  in  surface  water  chemis- 
try, although  the  pH  trends  are  obscured  by  meas- 
urement uncertainties  of  historical  data.  In  regions 
where  paleoecological  techniques  have  been  used 
in  conjunction  with  an  analysis  of  historical  data 
(e.g.,  southern  Ontario),  results  from  both  tech- 
niques supported  a  conclusion  that  surface  waters 
have  been  affected  by  atmospheric  deposition. 
Processes  occurring  within  the  soils,  vegetation, 
and  surface  waters  of  a  catchment  may  greatly 
influence  the  chemistry  of  surface  water,  both  by 
mediating  the  effect  of  acidic  deposition  on  water 
chemistry  and  by  providing  sources  of  acidity. 
Several  studies  have  shown  that  organic  acids, 
presumably  produced  in  the  watershed,  can  con- 
tribute   significantly    to    the    acidity    of   surface 


waters.  There  is  relatively  little  direct  evidence  of 
the  response  of  aquatic  systems  to  changes  in  depo- 
sition. However,  evidence  from  regional  surveys 
shows  that  acidic  deposition  is  largely  responsible 
for  the  acid-base  chemistry  of  surface  waters. 
Comparison  of  sulfate  deposition  and  lake  water 
sulfate  reveal  that  most  of  the  sulfate  concentration 
variation  of  lakes  can  be  ascribed  to  atmospheric 
deposition.  Analyses  of  ion  ratios  indicate  that 
ANC  has  been  replaced  by  S04(2-)  over  broad 
areas  of  eastern  Canada,  resulting  in  greatly  de- 
creased ratios  of  ANC:(Ca  +  Mg)  and  increased 
ratios  of  S04(2-):(Ca  +Mg).  Furthermore,  analy- 
ses of  the  relationship  between  organic  anions  and 
ANC  on  a  regional  scale  strongly  disputes  the 
notion  of  a  primary  role  for  organic  acidity  in 
determining  the  current  status  of  lakes  in  eastern 
Canada.  The  regional  patterns  of  ion  ratios  corre- 
spond closely  to  patterns  of  atmospheric  sulfur 
deposition,  indicating  a  much  greater  extent  of 
acidification  in  areas  receiving  high  levels  of  acidic 
deposition.  (See  also  W89- 10377)  (Lantz-PTT) 
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The  PRocessing  of  Emissions  by  Clouds  and  Pre- 
cipitation (PRECP)  Program  addresses  the  scien- 
tific understanding  and  quantitative  description  of 
the  physical  and  chemical  storm  processes  that 
lead  to  deposition  of  pollutants  to  the  earth's  sur- 
face. These  processes  are  primary  determinants  of 
source-receptor  transport  distances  and  of  the 
chemical  forms,  concentrations,  and  wet-deposi- 
tion loadings  of  pollutants  at  receptor  sites. 
PRECP's  principal  objective  requires  a  composite 
approach  that  links  a  number  of  components  or 
'Program  Sectors',  which  range  from  molecular  to 
regional  in  scale.  These  sectors  include:  (1)  labora- 
tory measurements;  (2)  field  studies;  (3)  diagnostic 
modeling  and  field-data  analysis;  and  (4)  integrated 
and  climatological  analyses.  Field  studies  conduct- 
ed by  PRECP  to  date  include:  PRECP  I-imtial 
survey  of  scavenging  by  springtime  frontal  storms 
in  the  eastern  United  States;  PRECP  H-detailed 
study  of  scavenging  by  western  convective  storms; 
PRECP  Ill-study  of  scavenging  by  northeastern 
snow  storms;  PRECP  IV-regional  study  of  spring- 
time cyclonic  storms,  with  emphasis  on  southeast- 
ern storm  genesis;  PRECP  V~pilot  study  of  scav- 
enging by  convective  storms  in  polluted  environ- 
ments; PRECP  Vl-detailed  study  of  scavenging 
by  convective  storms  in  polluted  environments, 
with  an  emphasis  on  convective-storm  scavenging 
module  evaluation  for  RADM  and  other  regional 
models;  and  PRECP  VH-detailed  study  of  scav- 
enging by  fall  frontal  storms,  (pending)  with  spe- 
cial focus  on  storms  following  stagnation  episodes. 
PRECP's  diagnostic  modeling  sector  is  subdivided 
into  several  categories:  (1)  Development  of  im- 
proved cloud-physics  parameters  for  regional  dep- 
osition models;  (2)  Development  of  improved  wet- 
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chemical     parameters     for     regional     deposition 
models;  (3)  Composite  storm-scale  phenomena;  (4) 
Composite  regional-scale  scavenging  phenomena; 
and  (5)  Sensitivity  analysis.  (Lantz-PTT) 
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Buckley  Air  National  Guard  Base  (ANGB)  is  lo- 
cated in  Arapahoe  County,  Colorado,  in  the  city  of 
Aurora,  and  has  been  in  operation  since  1942.  The 
Phase  II  field  investigation  of  the  Installation  Res- 
toration Program  (IRP)  consisted  of  investigation 
at  the  following  sites:  Site  1 -landfill  zone  includ- 
ing oil  pit;  Sites  FT-1,  FT-2,  and  FT-3-fire  train- 
ing areas;  and  Site  5~storm  drainage  system  near 
Bldg.  801.  The  field  investigation  consisted  of: 
drilling,  soil  and  water  sampling,  geologically  log- 
ging and  installing  four  monitor  wells  at  Site  1;  and 
drilling,  soil  sampling,  and  geologically  logging 
nine  borings  at  the  rest  of  the  sites.  The  ground- 
water samples  were  analyzed  for  pH,  temperature, 
specific  conductance,  cadmium,  chromium,  lead, 
nickel,  silver,  phenolics,  total  dissolved  solids 
(TDS),  total  organic  carbon  (TOC),  total  organic 
halogens  (TOX),  and  14  pesticides.  The  soil  sam- 
ples were  analyzed  for  percent  moisture,  phenolics, 
TOC,  and  TOX  at  all  sites  and  for  lead  at  FT-1, 
FT-2,  FT-3,  and  Site  5;  at  Site  1  they  were  also 
analyzed  for  14  pesticides.  Contamination  of  the 
groundwater  has  been  found  at  Buckley  ANGB. 
Cadmium  levels  exceeded  primary  drinking  water 
standards  at  the  landfill  zone  and  oil  pit.  This  is  an 
area  where  it  is  likely  the  bedrock  aquifer  dis- 
charges to  the  alluvial  aquifer  may  be  affected. 
The  soil  at  Buckley  is  contaminated  at  Site  FT-3, 
as  evidenced  by  a  strong  fuel  odor  and  elevated 
TOX  and  TOC.  This  site  is  also  in  an  area  where 
contaminated  groundwater  would  probably  dis- 
charge to  the  East  Toll  Gate  Creek  aquifer.  Down- 
gradient  users  of  this  aquifer  are  within  1  mile  of 
the  base  boundaries.  Groundwater  sampling  and 
analysis  at  Sites  FT-1,  FT-2,  and  FT-3  are  recom- 
mended to  assess  whether  these  sites  had  an  impact 
on  water  quality.  (Lantz-PTT) 
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A  Phase  II,  Stage  I  site  investigation  has  been 
performed  at  the  USAF  Plant  No.  59  (AFP  59)  in 
Johnson  City,  New  York.  AFP  59  is  located  in  an 
industrial  area  adjacent  to  the  Susquehanna  River. 
The  site  overlies  the  Clinton  Street-Ballpark 
Valley  aquifer  which  consists  of  glacial  valley  fill 
sediments  of  clay,  silt,  sand  and  gravel.  This  aqui- 


fer is  a  major  source  of  groundwater  in  the  area 
and  has  been  designated  a  'sole  source'  aquifer.  As 
part  of  the  field  investigation  a  total  of  three  shal- 
low monitoring  wells  were  installed  to  depths  of 
26-29  feet.  Three  shallow  test  borings  (10  ft)  were 
also  drilled  near  the  plating  operations.  Fifteen 
subsurface  soil  samples  plus  QA/QC  samples  were 
submitted  for  laboratory  analysis.  The  soil  samples 
showed  trace  levels  of  Toxicity  metals  which  were 
below  Toxicity  maximum  contaminant  levels. 
Groundwater  samples  were  collected  from  the  3 
wells  installed  during  the  investigation  and  from 
one  production  well  at  the  site.  Two  metals  (cad- 
mium and  lead)  and  two  organics  (trichloroethene 
and  trans- 11,2-dichloroethene)  were  detected  in 
samples  at  levels  equal  to  or  in  excess  of  current 
relevant  criteria,  standards  or  guidance  values.  An- 
alytical results  indicate  some  correlation  with 
chemicals  reportedly  stored  and  used  in  industrial 
processes  at  AFP  59  in  the  past.  The  distribution  of 
similar  contaminants  in  groundwater  and  soil  were 
inconsistent  throughout  the  site.  The  highest  level 
of  lead  in  groundwater  was  found  in  the  upgra- 
dient  well,  indicating  that  the  contamination  may 
be  originating  from  an  off-site  source.  Volatile 
organics  were  only  found  in  one  shallow  monitor- 
ing well  and  the  deeper  on-site  production  well. 
These  wells  are  located  downgradient/cross-gradi- 
ent  to  AFP  59.  This  indicates  that  the  contamina- 
tion in  the  deeper  zone  of  the  aquifer  may  also 
have  an  off-site  origin.  The  major  concern  is  the 
impact  this  contamination  may  have  on  municipal 
water  supply  wells  within  100  ft  southwest  of  the 
site.  (Author's  abstract) 
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In  response  to  the  Resource  Conservation  and 
Comprehensive  Environmental  Response,  Com- 
pensation and  Liability  Act  of  1980  (CERCLA  or 
Superfund),  the  Department  of  Defense  requires 
identification  of  past  sites  on  DoD  installations.  As 
part  of  the  this  program,  a  total  of  five  monitoring 
wells  were  constructed  around  two  sites  of  the 
Burlington  Air  National  Guard  Base,  VT:  Site  1 
consists  of  a  former  fire  department  training  area 
(FDTA)  and  old  landfill;  Site  2  is  a  construction 


rubble  dump.  Based  on  the  analyses  performed  to 
date,  the  FDTA/Old  Landfill  is  a  source  of  con- 
tamination to  groundwater  resources  in  the  imme- 
diate vicinity  of  the  site.  Volatile  organic  contami- 
nation was  detected  in  shallow  sands  at  the 
FDTA/Old  Landfill.  Free-floating  hydrocarbons 
having  fuel  oil  odors  were  noted  in  Wells  BP-7  and 
BP-12  during  the  sampling  program.  The  principal 
organic  constituents  of  concern  and  their  highest 
concentrations  were:  benzene  (120  micrograms/L 
(ug/L));  1,2-trans-dichloroethylene  (2,700  ug/L); 
xylenes  (690  ug/L);  vinyl  chloride  (40  ug/L);  and 
chloroethane  (8  ug/L).  Based  on  the  Phase  II  State 
1  Confirmation  Study,  the  following  conclusions 
have  been  drawn:  (1)  groundwater  occurs  under 
unconfined  or  water  table  conditions  in  deltaic 
sands  which  underlie  the  FDTA/Old  Landfill. 
Groundwater  flow  within  the  shallow  localized 
water  table  is  generally  to  the  north  and  northeast; 
(2)  a  strong  downward  hydraulic  gradient  occurs 
between  the  shallow  water  table  and  the  semi- 
confined  to  confined  water  within  the  underlying 
glacial  tills  and  bedrock;  (3)  Levels  of  total  volatile 
priority  pollutant  organics  were  detected  at  the 
FDTA/Old  Landfill  Site  ranging  from  7  ug/L  in 
BP-2  to  3580  ug/L  in  BP-7.  These  ranges  do  not 
include  trace  levels  (  <  10  ug/L)  of  various  com- 
pounds for  which  quantification  could  not  be  pre- 
cisely made;  (4)  Surface  water  sampling  in  and 
around  the  FDTA/Old  Landfill  and  the  Construc- 
tion Rubble  Landfill  has  revealed  limited  impacts 
based  upon  the  presence  of  EPA  Priority  Pollutant 
List  volatile  organic  compounds.  (Lantz-PTT) 
W89- 10399 


OVERVIEW  OF  SEDIMENT  QUALITY  IN  THE 
UNITED  STATES, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 

W.  J.  Lyman,  A.  E.  Glazer,  J.  H.  Ong,  and  S.  F. 

Coons. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-251384. 

Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/905/9-88-002,  June  1987.  193p,  9 

fig,  26  tab,  34  ref,  3  append.  EPA  contract  68-01- 

6951. 

Descriptors:  'Path  of  pollutants,  'Contaminated 
sediments,  'Water  pollution  sources,  'Fate  of  pol- 
lutants, 'Sediments,  Cleanup  operations,  Heavy 
metals,  Organic  compounds,  Water  quality. 

The  overview  of  sediment  quality  in  waters  of  the 
United  States  focuses  on  qualitatively  describing 
the  nature  and  extent  of  contaminated  sediments, 
i.e.,  bottom  deposits  in  rivers,  lakes,  harbors  and 
oceans  that  have  been  polluted  with  heavy  metals, 
organic  chemicals  and  other  materials  from  anthro- 
pogenic sources.  Such  materials,  also  called  'in- 
place  pollutants,'  may  be  significantly  impacting 
aquatic  ecosystems  in  some  areas,  and  may  be 
degrading  the  quality  of  the  overlying  water  to  the 
extent  that  water  quality  criteria  are  exceeded,  and 
that  uses  of  the  water-both  by  aquatic  life  and 
humans-are  impaired.  Information  for  this  report 
was  obtained  from  a  review  of  the  published  litera- 
ture and  from  interviews  with  individuals  in  agen- 
cies that  deal  with  contaminated  sediments.  This 
data  collection  is  not  statistically  designed  or  geo- 
graphically complete  despite  these  efforts.  The 
study  did  not  include  a  major  compilation  of  sedi- 
ment quality  data  or  screen  data.  Major  sections  of 
the  report  provide  information  on:  (1)  the  nature  of 
sediment  contamination  problems;  (2)  sources  of 
contaminated  sediments;  (3)  available  responses  to 
sediment  contamination;  and  (4)  overview  of  sedi- 
ment quality  criteria,  used  to  classify  sediments  as 
polluted  or  not.  (Author's  abstract) 
W89-10401 


CHEMICAL  AND  BIOLOGICAL  CHARACTER- 
ISTICS AND  SEDIMENTATION  FOR 
STREAMS  DRAINING  COAL-MINED  LANDS 
IN  RACCOON  CREEK  BASIN,  OHIO, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
K.  S.  Wilson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $12.75,  microfiche  $4.00.  USGS  Water-Re- 
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sources  Investigations  Report  88-4022,  1988.  80p, 
12  fig,  10  tab,  26  ref. 

Descriptors:  *  Sedimentation,  *Water  quality, 
♦Coal  mining  effects,  *Raccoon  Creek  Basin, 
•Ohio,  Benthic  fauna,  Cross  sections,  Strip  mines, 
Land  reclamation,  Coal  mines. 

The  Ohio  Department  of  Natural  Resources,  Divi- 
sion of  Reclamation,  plans  widespread  reclamation 
of  abandoned  coal  mines  throughout  the  Raccoon 
Creek  basin  in  southeastern  Ohio.  Hydrologic  data 
were  collected  in  the  Raccoon  Creek  watershed  to 
be  used  as  background  data  for  comparison  with 
data  collected  after  reclamation  is  complete. 
Chemical,  biological,  and  suspended-sediment  data 
collected  at  17  sites  from  July  1984  through  Sep- 
tember 1986  indicate  that  the  East  Branch,  Brushy 
Creek,  Hewett  Fork,  and  Little  Raccoon  Creek 
subbasins,  including  Flint  Run,  are  affected  by 
mine  drainage.  Suspended-sediment  yields  of  70.7 
tons/sq  mi/year  at  the  headwaters  of  Raccoon 
Creek  and  54.5  tons/sq  mi/year  near  the  mouth  of 
Raccoon  Creek  indicate  that  cumulative  sedimen- 
tation from  erosion  of  abandoned  mine  lands  in  the 
basin  is  not  excessive.  (USGS) 
W89-10406 


CONCENTRATIONS  OF  SELECTED  TRACE 
INORGANIC  CONSTITUENTS  AND  SYN- 
THETIC ORGANIC  COMPOUNDS  IN  THE 
WATER  TABLE  AQUIFERS  IN  THE  MEM- 
PHIS AREA,  TENNESSEE, 
Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

B.  W.  McMaster,  and  W.  S.  Parks. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-485,  1988.  23p,  5  fig,  5  tab,  13 
ref. 

Descriptors:  *Water  quality,  'Tennessee, 
•Groundwater,  'Trace  elements,  'Organic  com- 
pounds, *Pesticides,  'Groundwater  pollution,  Aq- 
uifer, Alluvium,  Fluvial  deposits,  Memphis. 

Water  quality  samples  for  analysis  of  selected  trace 
inorganic  constituents  and  synthetic  organic  com- 
pounds were  collected  from  29  private  or  observa- 
tion wells  in  alluvium  and  fluvial  deposits  of  Qua- 
ternary and  Tertiary  age.  The  alluvium  and  fluvial 
deposits  are  the  water  table  aquifers  in  the  Mem- 
phis Light,  Gas  and  Water  Division  well  fields  so 
that  samples  could  be  collected  and  analyzed  to 
characterize  the  quality  of  water  in  the  fluvial 
deposits  at  these  well  fields.  Samples  from  seven  of 
these  wells  (two  were  dry)  were  analyzed  for 
major  constituents  and  properties  of  water  as  well 
as  for  selected  trace  inorganic  constituents  and 
synthetic  organic  compounds.  Analysis  of  the 
water  from  most  of  the  36  wells  sampled  indicated 
ranges  in  concentration  values  for  the  trace  inor- 
ganic constituents  that  agreed  with  those  previous- 
ly known,  although  some  new  maximum  values 
were  established.  The  analysis  of  water  from  four 
wells  indicated  that  the  water  is  or  may  be  con- 
taminated. Concentrations  of  barium  (1,400  micro- 
grams per  liter~ug/L),  strontium  (1,100  ug/L),  and 
arsenic  (15  ug/L,  along  with  specific  conductance 
(1,420  microsiemens  per  centimeter~uS/cm)  were 
in  water  from  one  well  in  the  alluvium.  Low 
concentrations  (0.02  to  0.04  ug/L)  of  the  pesticides 
aldrin,  DDT,  endosulfan,  and  perthane  were 
present  in  water  from  two  wells  in  the  fluvial 
deposits.  Water  from  one  of  these  wells  also  con- 
tained 1,1,1  trichloroethane  (4.4  ug/L).  Analysis  of 
water  from  another  well  in  the  fluvial  deposits 
indicated  values  for  specific  conductance  (1,100 
uS/cm),  alkalinity  (508  mg/L~as  CaC03),  chlo- 
ride (65  mg/L),  and  barium  (240  ug/L)a  that  are 
high  for  water  from  the  fluvial  deposits.  (USGS) 
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PREIMPOUNDMENT  HYDROLOGICAL  CON- 
DITIONS IN  THE  SWATARA  CREEK  AND  ES- 
TIMATED POSTIMPOUNDMENT  WATER 
QUALITY  IN  AND  DOWN  STREAM  FROM 
THE  PLANNED  SWATARA  STATE  PARK  RES- 
ERVOIR, LEBANON  AND  SCHUYLKILL 
COUNTIES,  PENNSYLVANIA, 
Geological  Survey,  Harrisburg,   PA.   Water  Re- 


sources Div. 
D.  K.  Fishel. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4087, 
1988.  108p,  20  fig,  20  tab,  38  ref. 

Descriptors:  *Pennsylvania,  'Multipurpose  reser- 
voirs, 'Alkalinity,  'Acidity,  'Metals,  'Acid  mine 
drainage,  Swatara  Creek,  Water  quality,  Nutrients, 
Duration  table,  Water  pollution  sources,  Coal 
mining. 

The   hydrology    and    water   quality   of  Swatara 
Creek,  Pennsylvania,  were  studied  from  July  1981 
through  September  1984.  The  purpose  was  to  de- 
termine the  effects  of  anthracite-coal  mining  and 
other  point  and  nonpoint  sources  on  the  water 
quality  of  a  planned   10,500  acre-foot  reservoir. 
The  Swatara  State  Park  Reservoir  is  planned  to  be 
used  for  recreation  and  drinking  water  supply  for 
the  city  of  Lebanon  and  surrounding  communities. 
Annual  precipitation  during  1982,  1983,  and  1984 
was  about  8%  below,  near  normal,  and  29%  above 
the  long-term  average,  respectively.  The  average 
streamflow  to  the  planned  reservoir  area  during 
the   1983   water   year  was  about  220  cu  ft/sec. 
Inflows  to,  and  downstream  discharge  from  the 
planned  reservoir  were  poorly  buffered.  Median 
alkalinity  ranged  from  4  to  7  mg/L  (milligrams  per 
liter)  and  median  acidity  ranged  from  2  to  5  mg/L 
at  the  three  sampling  locations.  Maximum  total- 
recoverable  iron,  aluminum,  and  manganese  con- 
centrations were  100,000,  66,000,  and  2,300  ug/L 
(micrograms  per  liter),  respectively.  During  1983 
the  annual  discharges  of  total-recoverable  iron, 
aluminum,  and  manganese  to  the  planned  reservoir 
area  were  estimated  to  be  692,  300,  and  95  tons, 
respectively.  About  87%  of  the  total-recoverable 
iron,  and  91%  of  the  total-recoverable  aluminum 
measures  was  in  the  suspended  phase.  The  data 
indicated  that  mine  drainage  affects  the  quality  of 
Swatara  Creek  and  will  affect  the  quality  of  the 
planned  reservoir.  In  addition  to  mine  drainage, 
point  source  nutrient  and  metal  discharges  will 
probably  affect  the  planned  reservoir.  Inflows  to 
the  planned  Swatara  State  Park  Reservoir  are  esti- 
mated to  be  acidic  and  rich  in  nutrients  and  select 
metals.  Unless  an  effort  is  made  to  improve  the 
quality  of  water  from  point  and  nonpoint  sources, 
these  conditions  may  impair  the  planned  uses  for 
the  reservoir.  Conservation  releases  from  the  reser- 
voir need  to  be  carefully  controlled  or  these  condi- 
tions also  may  degrade  the  water  quality  down- 
stream. (USGS) 
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NITROGEN  TRANSPORT  IN  A  SHALLOW 
OUTWASH  AQUIFER  AT  OLEAN,  CATTAR- 
AUGUS COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

R.  M.  Yager,  and  M.  P.  Bergeron. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $14.50,  microfiche  $8.50.  USGS  Water-Re- 
sources Investigations  Report  87-4043,  1988.  49p, 
29  fig,  7  tab,  23  ref. 

Descriptors:  'New  York,  'Path  of  pollutants, 
'Groundwater  pollution,  'Nitrates,  Adsorption, 
Contamination,  Nitrogen,  Solute  transport,  Ammo- 
nium, Glacial  aquifers,  Traveltime. 

Groundwater  beneath  an  industrial  park  at  Olean, 
New  York,  contained  nitrogen  compounds  in  con- 
centrations that  in  1983  ranged  from  10  to  1,280 
mg/L  as  nitrogen,  mainly  in  the  form  of  ammoni- 
um. Continuous  pumping  from  an  industrial  well 
field  creates  a  cone  of  depression  that  prevents  the 
nitrogen  compounds  from  migrating  to  municipal- 
supply  wells,  7,000  ft  away.  A  two-dimensional 
solute  transport  model  was  used  to  simulate 
changes  in  nitrogen  concentrations  that  would 
result  from  a  permanent  shutdown  of  the  well 
field.  The  model  assumed  the  nitrogen  source  de- 
cayed at  an  exponential  rate  with  a  decay  constant 
of  0.3/year  to  account  for  nitrogen  removed  from 
the  aquifer  by  pumping  during  1978-84.  The  source 
of  contamination  was  found  to  be  sensitive  to  the 
volume  of  pumpage  at  the  industrial  well  field, 
which    altered    the    rate    of    groundwater    flow 


through  the  contaminated  area.  Simulations  of  a 
permanent  shutdown  of  the  well  field,  assuming 
nitrogen  migrates  as  a  conservative  solute,  indicat- 
ed that  nitrogen-bearing  groundwater  would  reach 
the  municipal  well  field  within  5  years  and  the 
peak  concentrations  at  the  municipal  well  field 
would  range  from  2  to  5  mg/L.  Simulations  of 
Langmuir  adsorption  of  the  dissolved  ammonium 
with  a  one-dimensional  model  indicated  that  the 
arrival  of  the  solute  front  at  the  municipal  well 
field  would  be  retarded  by  a  factor  of  three. 
(USGS) 
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RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  TULARE  LAKE 
BED  AREA,  SOUTHERN  SAN  JOAQUIN 
VALLEY,  CALIFORNIA,  1986-87, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

R.  A.  Schroeder,  D.  U.  Palawski,  and  J.  P. 
Skorupa. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $16.00.  USGS  Water-Resources  Investiga- 
tions Report  88-4001,  1988.  86p,  9  fig,  23  tab,  72 
ref. 

Descriptors:  'Trace  elements,  'California,  'Seleni- 
um, 'Pesticides,  'Pesticide  residues,  'Agricultural 
runoff,  *Water  pollution  sources,  Environmental 
protection,  Water  quality,  Soil  chemistry,  Wildlife 
habitats,  Tulare  Lake  Bed,  San  Joaquin  Valley, 
Bioaccumulation. 

Concentrations  of  numerous  toxic  elements  and 
pesticides  were  measured  during  1986  in  water, 
sediment,  and  biota  from  three  areas  near  the 
Tulare  Lake  Bed,  southern  San  Joaquin  Valley, 
California:  Kern  National  Wildlife  Refuge  (Kern 
NWR),  Pixley  NWR,  and  Westfarmers  evapora- 
tion ponds  about  5  miles  west  of  Kern  NWR,  to 
determine  whether  toxic  constituents  in  agricultur- 
al-irrigation drainage  pose  a  threat  to  beneficial 
uses  of  water,  especially  to  uses  by  wildlife.  Pesti- 
cide residues  were  found  to  be  low  at  all  three 
areas.  Trace  element  concentrations  were  found  to 
be  comparatively  low  at  the  Kern  and  Pixley 
NWR  areas  and  high  at  the  Westfarmers  evapora- 
tion ponds.  Dissolved-selenium  concentrations 
were  less  than  1  microg/L  in  areas  on  and  adjacent 
to  the  refuges,  but  ranged  from  1 10  to  360  microg/ 
L  in  the  saline  drainwater  impounded  in  the  evapo- 
ration ponds.  The  ratio  of  mean  selenium  concen- 
trations in  biota  from  Westfarmers  ponds  com- 
pared to  biota  from  Kesterson  NWR  (where  ad- 
verse effects  have  been  documented)  is  5  for 
water-boatman,  2  for  avocet  liver,  1  for  avocet 
eggs,  and  less  than  1  for  widgeongrass.  The  low 
concentrations  measured  at  Kern  and  Pixley 
NWRs  suggest  that  trace  elements  and  pesticides 
pose  little  threat  to  wildlife  there;  however,  im- 
pounded subsurface  drainage  from  agricultural  irri- 
gation does  pose  a  threat  to  wildlife  at  the  nearby 
Westfarmers  ponds.  Preliminary  results  of  surveys 
conducted  in  1987  indicated  that  there  are  adverse 
biological  effects  on  shorebirds  nesting  at  the 
ponds,  although  interpretation  of  the  magnitude  of 
effects  is  premature,  pending  completion  of  ongo- 
ing studies  by  the  U.S.  Fish  and  Wildlife  Service. 
(USGS) 
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GROUNDWATER  GEOCHEMISTRY  OF  THE 
ALBUQUERQUE-BELEN  BASIN,  CENTRAL 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
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TECHNIQUES  FOR  ESTIMATION  OF 
STORM-RUNOFF  LOADS,  VOLUMES,  AND 
SELECTED  CONSTITUENT  CONCENTRA- 
TIONS IN  URBAN  WATERSHEDS  IN  THE 
UNITED  STATES, 
Geological  Survey,  Denver,  CO.  Water  Resources 
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SELECTED  WATER  QUALITY  DATA  FOR 
THE  FORT  HALL  INDIAN  RESERVATION, 
SOUTHEASTERN  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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RELATION  OF  TRIHALOMETHANE-FORMA- 
TION  POTENTIAL  TO  WATER  QUALITY  AND 
PHYSICAL  CHARACTERISTICS  OF  SMALL 
WATER  SUPPLY  LAKES,  EASTERN  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89- 10452 


EVALUATION  OF  AGRICULTURAL  BEST- 
MANAGEMENT  PRACTICES  IN  THE  CONES- 
TOGA  RIVER  HEADWATERS,  PENNSYLVA- 
NIA, 

Geological   Survey,  Harrisburg,   PA.   Water  Re- 
sources Div. 
D.  C.  Chichester. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-96,  1989.  32p,  6  fig,  11  tab,  33 
ref. 

Descriptors:  'Nonpoint  pollution  sources,  *Water 
quality,  Agricultural  hydrology,  Nutrients,  Sus- 
pended sediment,  Pesticides,  Water  pollution  con- 
trol, Pennsylvania,  Conestoga  River. 

The  U.S.  Geological  Survey  is  conducting  a  water 
quality  study  as  part  of  the  nationally  implemented 
Rural  Clean  Water  Program  in  the  headwaters  of 
the  Conestoga  River,  Pennsylvania.  The  study, 
which  began  in  1982,  was  designed  to  determine 
the  effect  of  agricultural  best  management  prac- 
tices on  surface-and  groundwater  quality.  The 
study  was  concentrated  in  four  areas  within  the 
intensively  farmed,  carbonate  rock  terrane  located 
predominately  in  Lancaster  County,  Pennsylvania. 
These  areas  were  divided  into  three  monitoring 
components:  (1)  a  Regional  study  area  (188  sq  mi): 

(2)  a  Small  Watershed  study  area  (5.82  sq  mi);  and 

(3)  two  field  site  study  areas,  Field-Site  1  (22.1 
acres)  and  Field  2  (47.5  acres).  The  type  of  water 
quality  data  and  the  methods  of  data  collection  and 
analysis  are  presented.  The  monitoring  strategy 
and  description  of  the  study  areas  are  discussed. 
The  locations  and  descriptions  for  all  data  collec- 
tion locations  at  the  four  study  areas  are  provided. 
(USGS) 
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GROUNDWATER  FLOW  AND  QUALITY  BE- 
NEATH SEWAGE  SLUDGE  LAGOONS,  AND  A 
COMPARISON  WITH  THE  GROUNDWATER 
QUALITY  BENEATH  A  SLUDGE  AMENDED 
LANDFILL,  MARION  COUNTY,  INDIANA, 
Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
K.  E.  Bobay. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $12.00,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4175,  1988.  74p, 
14  fig,  12  tab,  73  ref. 

Descriptors:  'Path  of  pollutants,  *Groundwater 
movement,  'Groundwater  pollution,  'Indiana, 
•Landfills,  *Leachates,  'Sludge,  •Sludge  lagoons, 
Statistical  analysis,  Alluvial  aquifers,  Hydrogeo- 
logy,  Marion  County. 

The  groundwater  beneath  eight  sewage  sludge  la- 
goons, was  studied  to  characterize  the  flow  regime 
and  to  determine  whether  leachate  had  infiltrated 
into  the  glacio-fluvial  sediments.  Groundwater 
quality  beneath  the  lagoons  was  compared  with 
the  groundwater  quality  beneath  a  landfill  where 
sludge  had  been  applied.  The  lagoons  and  landfills 
overlie  outwash  sand  and  gravel  deposits  separated 


by  discontinuous  clay  layers.  Shallow  groundwater 
flows  away  from  the  lagoons  and  discharges  into 
the  White  River.  Deep  groundwater  discharges  to 
the  White  River  and  flows  southwest  beneath 
Eagle  Creek.  After  an  accumulation  of  at  least  2 
inches  of  precipitation  during  1  week,  groundwater 
flow  is  temporarily  reversed  in  the  shallow  aquifer, 
and  all  deep  flow  is  along  a  relatively  steep  hy- 
draulic gradient  to  the  southwest.  The  groundwat- 
er is  predominantly  a  calcium  bicarbonate  type, 
although  ammonium  accounts  for  more  than  30% 
of  the  total  cations  in  water  from  three  wells. 
Concentrations  of  sodium,  chloride,  sulfate,  iron, 
arsenic,  boron,  chemical  oxygen  demand,  total  dis- 
solved solids,  and  methylene-blue-active  substances 
indicate  the  presence  of  leachate  in  the  groundwat- 
er. Concentrations  of  cadmium,  chromium,  copper, 
lead,  mercury,  nickel,  selenium,  and  zinc  were  less 
than  detection  limits.  The  concentrations  of  16  of 
19  constituents  or  properties  of  groundwater  be- 
neath the  lagoons  are  statistically  different  than 
groundwater  beneath  the  landfill  at  the  0.05  level 
of  significance.  Only  pH  and  concentrations  of 
dissolved  oxygen  and  bromide  are  higher  in 
groundwater  beneath  the  landfill  than  beneath  the 
lagoons.  (USGS) 
W89- 10463 


HYDROLOGY  OF  THE  MELTON  VALLEY  RA- 
DIOACTTVE  WASTE  BURIAL  GROUNDS  AT 
OAK  RIDGE  NATIONAL  LABORATORY,  TEN- 
NESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

D.  A.  Webster,  and  M.  W.  Bradley. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-686,  1988.  115p,  36  fig,  12  tab, 
74  ref. 

Descriptors:  *Path  of  pollutants,  'Groundwater 
pollution,  'Radioactive  wastes,  'Radioactive  waste 
disposal,  'Leaching,  'Tennessee,  Hydraulic  con- 
ductivity, Groundwater,  Contamination,  Iron, 
Tritium,  Strontium  90,  Oak  Ridge  National  Labo- 
ratory. 

Burial  grounds  4,  5,  and  6  of  the  Melton  Valley 
Radioactive-waste  Burial  Grounds,  Oak  Ridge, 
TN,  were  used  sequentially  from  1951  to  the 
present  for  the  disposal  of  solid,  low  level  radioac- 
tive waste  by  burial  in  shallow  trenches  and  auger 
holes.  Abundant  rainfall,  a  generally  thin  unsatu- 
rated zone,  geologic  media  of  inherently  low  per- 
meability, and  the  operational  practices  employed 
have  contributed  to  partial  saturation  of  the  buried 
waste,  leaching  of  radionuclides,  and  transport  of 
dissolved  matter  from  the  burial  areas.  Two  pri- 
mary methods  of  movement  of  wastes  from  these 
sites  are  transport  in  groundwater,  and  the  over- 
flow of  fluid  in  trenches  and  subsequent  flow 
across  land  surface.  Whiteoak  Creek  and  its  tribu- 
taries receive  all  overland  flow  from  trench  spill- 
age, surface  runoff  from  each  site,  and  discharge  of 
groundwater  from  the  regolith  of  each  site.  Poten- 
tiometric  data,  locally,  indicate  that  this  drainage 
system  also  receives  groundwater  discharges  from 
the  bedrock  of  burial  ground  5.  By  projection  of 
the  bedrock  flow  patterns  characteristic  of  this  site 
to  other  areas  of  Melton  Valley,  it  is  inferred  that 
discharges  from  the  bedrock  underlying  burial 
grounds  4  and  6  also  is  to  the  Whiteoak  Creek 
drainage  system.  The  differences  in  potentiometric 
heads  and  a  comparatively  thin  saturated  zone  in 
bedrock  do  not  favor  the  development  of  deep 
flow  through  bedrock  from  one  river  system  to 
another.  (USGS) 
W89- 10464 


CALIBRATION  AND  USE  OF  AN  INTERAC- 
TTVE-ACCOUNTTNG  MODEL  TO  SIMULATE 
DISSOLVED  SOLIDS,  STREAMFLOW,  AND 
WATER  SUPPLY  OPERATIONS  IN  THE  AR- 
KANSAS RrVER  BASIN,  COLORADO, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

A.  W.  Bums. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $18.25,  microfiche  $4.00.  USGS  Water-Re- 
sources   Investigations    Report    88-4214,    March 


1989.  116p,  27  fig,  9  tab,  17  ref. 

Descriptors:  'Water  quality,  'Water  use,  'Model 
studies,  'Simulation  analysis,  'Arkansas  River, 
'Colorado,  River  basins,  Water  supply,  Water  pol- 
lution sources,  Path  of  pollutants,  Water  yield, 
Diversion. 

An  interactive-accounting  model  was  used  to  simu- 
late dissolved  solids,  streamflow,  and  water  supply 
operations  in  the  Arkansas  River  basin,  Colorado. 
Model  calibration  of  specific  conductance  to 
streamflow  relations  at  three  sites  enabled  compu- 
tation of  dissolved-solids  loads  throughout  the 
basin.  To  simulate  streamflow  only,  all  water 
supply  operations  were  incorporated  in  the  regres- 
sion relations  for  streamflow.  Calibration  for  1940- 
85  resulted  in  coefficients  of  determination  that 
ranged  from  0.89  to  0.58,  and  values  in  excess  of 
0.80  were  determined  for  16  of  20  nodes.  The 
model  then  incorporated  74  water  users  and  11 
reservoirs  to  simulate  the  water  supply  operations 
for  two  periods,  1943-74  and  1975-85.  For  the 
1943-74  calibration,  coefficients  of  determination 
for  streamflow  ranged  from  0.87  to  0.02.  Calibra- 
tion of  the  water  supply  operations  resulted  in 
coefficients  of  determination  that  ranged  from  0.87 
to  negative  for  simulated  irrigation  diversions  of  37 
selected  water  users.  Calibration  for  1975-85  was 
not  evaluated  statistically,  but  average  values  and 
plots  of  reservoir  contents  indicated  reasonableness 
of  the  simulation.  To  demonstrate  the  utility  of  the 
model,  six  specific  alternatives  were  simulated  to 
consider  effects  of  potential  enlargement  of  Pueblo 
Reservoir.  Three  general  major  alternatives  were 
simulated:  the  1975-85  calibrated  model  data,  the 
calibrated  model  data  with  an  addition  of  30  cu  ft/ 
sec  in  Fountain  Creek  flows,  and  the  calibrated 
model  data  plus  additional  municipal  water  in  stor- 
age. These  three  major  alternatives  considered  the 
options  of  reservoir  enlargement  or  no  enlarge- 
ment. A  40,000-acre-foot  reservoir  enlargement  re- 
sulted in  average  increases  of  2,500  acre-ft  in  trans- 
mountain  diversions,  of  800  acre-ft  in  storage  di- 
versions, and  of  100  acre-ft  in  winter- water  stor- 
age. (USGS) 
W89- 10465 


CHARACTERISTICS  AND  TRENDS  OF 
STREAMFLOW  AND  DISSOLVED  SOLIDS  IN 
THE  UPPER  COLORADO  RrVER  BASIN,  ARI- 
ZONA, COLORADO,  NEW  MEXICO,  UTAH, 
AND  WYOMING, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

T.  D.  Libermann,  D.  K.  Mueller,  J.  E.  Kircher, 
and  A.  F.  Choquette. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $18.00,  microfiche  $4.75.  USGS  Water-Re- 
sources Investigations  Report  87-568,  March  1989. 
99p,  29  fig,  1  pi,  10  tab,  69  ref. 

Descriptors:  'Colorado  River,  'Colorado,  'Utah, 
'Dissolved  solids,  'Salinity,  'Water  use,  'Water 
quality,  'Flow-adjusted  concentrations,  'Statistical 
analysis,  Streamflow,  Reservoirs,  Irrigation,  Non- 
parametric  trend  analysis,  Wyoming,  New  Mexico, 
Arizona. 

Annual  and  monthly  concentrations  and  loads  of 
dissolved  solids  and  major  constituents  were  esti- 
mated for  70  streamflow-gaging  stations  in  the 
Upper  Colorado  River  Basin.  Trends  in  stream- 
flow,  dissolved-solids  concentrations,  and  dis- 
solved-solids loads  were  identified.  Non-paramet- 
ric trend-analysis  techniques  were  used  to  deter- 
mine step  trends  resulting  from  human  activities 
upstream  and  to  determine  long-term  monotonic 
trends.  Results  of  analysis  were  compared  with 
physical  characteristic  of  the  basin  and  historical 
water  resource  development  in  the  basin  to  deter- 
mine source  areas  of  dissolved  solids  and  possible 
cause  of  trends.  Mean  annual  dissolved-solids  con- 
centration increases  from  less  than  100  mg/L  in  the 
headwater  streams  to  more  than  500  mg/L  in  the 
outflow  from  the  Upper  Colorado  River  Basin.  All 
the  major  tributaries  that  have  large  concentrations 
of  dissolved  solids  are  downstream  from  extensive 
areas  of  irrigated  agriculture.  However,  irrigation 
predated  the  period  of  record  for  most  sites  and 
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was  not  a  factor  in  many  identified  trends.  Signifi- 
cant annual  trends  were  identified  for  30  sites. 
Most  of  these  trends  were  related  to  transbasin 
exports,  changes  in  land  use,  salinity-control  prac- 
tices, or  reservoir  development.  The  primary 
factor  affecting  streamflow  and  dissolved  solids 
has  been  the  construction  of  large  reservoirs.  Res- 
ervoirs have  decreased  the  seasonal  and  annual 
variability  of  streamflow  and  dissolved  solids  in 
streams  that  drain  the  Gunnison  and  San  Juan 
River  basins.  Fontenelle  and  Flaming  Gorge  Res- 
ervoirs have  increased  the  dissolved-solids  load  in 
the  Green  River  because  of  dissolution  of  mineral 
salts  from  the  bank  material.  The  largest  step 
trends  occurred  down-stream  from  Lake  Powell. 
(USGS) 
W89-10466 


QUALITY  OF  WATER  FROM  PUBLIC- 
SUPPLY  WELLS  IN  PRINCIPAL  AQUIFERS 
OF  ILLINOIS,  1984-87, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

D.  C.  Voelker. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4111, 
1989.  34p,  5  fig,  1 1  tab,  25  ref. 

Descriptors:  *Groundwater,  'Water  quality,  ♦Illi- 
nois, *Data  collections,  Water  resources  data, 
Water  pollution  sources,  Polychlorinated  biphen- 
yls,  Pesticides,  Herbicides. 

The  quality  of  water  from  public-supply  wells  that 
tap  the  principal  aquifers  in  Illinois  are  summa- 
rized. Water  quality  data  collected  during  the 
study  included  inorganic  and  volatile  organic  con- 
stituents in  2,756  samples  and  soluble  organic  con- 
stituents in  330  samples  from  2,080  public  supply 
wells.  Water  quality  differs  among  the  aquifers  as 
well  as  within  each  aquifer.  Groundwater  quality 
generally  is  suitable  for  most  domestic  uses;  how- 
ever, concentrations  of  iron,  dissolved  solids,  and 
manganese  commonly  exceed  the  States's  general- 
use  and  public-and  food-processing  water  supply 
standards.  Water  from  some  wells  also  contains 
concentrations  of  barium,  chloride,  fluoride,  and 
sulfates  that  exceed  those  State  standards.  Most  of 
these  conditions  are  considered  to  be  the  result  of 
natural  processes.  Volatile  organic  compounds  oc- 
curred in  more  than  300  of  the  2,756  samples 
collected.  The  sand  and  gravel  aquifers  generally 
are  the  most  susceptible  to  human-induced  con- 
tamination; 172  of  the  1,047  samples  from  these 
aquifers  indicate  the  presence  of  at  least  one  vola- 
tile organic  compound.  Soluble  organic  com- 
pounds analyzed  for  included  more  than  30  pesti- 
cides, herbicides,  and  polychlorinated  biphenyls 
(PCB's).  Of  the  330  wells  sampled,  water  from 
only  8  wells  had  quantifiable  concentrations  of 
soluble  organic  compounds.  Water  from  five  wells 
contained  metolachlor,  atrazine,  alachlor,  cyana- 
zine,  and  metribuzin.  Water  from  three  wells  con- 
tained detectable  levels  of  PCB's.  The  presence  of 
these  soluble  organics  appears  to  be  limited  to 
wells  located  near  sources  of  potential  contamina- 
tion. Soluble  organic  compounds  were  detected 
only  in  wells  located  near  sources  of  potential 
contamination.  Soluble  organic  compounds  were 
detected  only  in  wells  open  to  the  sand  and  gravel 
aquifers.  (USGS) 
W89-10471 


the  Madison  River.  Because  arsenic  may  be  acute- 
ly or  chronically  toxic  to  humans  when  ingested,  it 
is  of  concern  in  the  upper  Missouri  River  basin 
where  the  water  is  used  for  domestic  purposes.  In 
passage  of  water  downstream,  concentrations  of 
arsenic  in  the  Madison  and  Missouri  Rivers  are 
diluted  by  tributary  inflows.  However,  insufficient 
information  existed  to  describe  concentrations 
during  runoff  at  specific  locations.  As  a  result,  a 
monitoring  network  was  established  to  better 
define  arsenic  concentrations  during  the  1988  peak 
runoff  and  during  periods  prior  to  and  following 
the  runoff.  In  addition  to  arsenic,  samples  were 
analyzed  for  chloride  because  of  its  association 
with  geothermal  water  and  specific  conductance 
because  it  is  a  surrogate  measure  of  dissolved- 
solids  concentration.  This  report  presents  data  ac- 
quired during  1988  at  five  sampling  stations  in  the 
Madison  River  drainage.  (USGS) 
W89- 10472 

PRELIMINARY  ASSESSMENT  OF  SOURCES, 
DISTRIBUTION  AND  MOBILITY  OF  SELENI- 
UM IN  THE  SAN  JOAQUIN  VALLEY, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
R.  J.  Gilliom. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4186, 
March  1989.  129p,  70  fig,  5  tab,  97  ref. 

Descriptors:  *Selenium,  "Irrigation  effects, 
♦Groundwater  pollution,  *Water  pollution  sources, 
*San  Joaquin  Valley,  *California,  Subsurface 
drainage,  San  Joaquin  County. 

Selenium  in  tile  drain  water  from  parts  of  the 
western  San  Joaquin  Valley,  California,  has  ad- 
versely affected  fish  and  waterfowl  where  drain 
water  was  impounded.  Soils  in  these  drained  areas 
were  derived  from  Coast  Range  marine  sedimenta- 
ry formations,  were  naturally  saline  and  probably 
contained  abundant  soluble  selenium.  Decades  of 
irrigation  have  redistributed  the  most  soluble  forms 
of  selenium  from  the  soil  into  groundwater  and 
have  caused  the  water  table  to  rise  1  to  4  ft/year. 
Selenium  in  shallow  groundwater  has  been  further 
concentrated  because  of  evapotranspiration.  The 
rising  water  table  has  caused  a  large  area  of  farm- 
land to  require  artificial  drainage  of  groundwater 
that  contains  high  concentrations  of  selenium.  The 
present  areal  distribution  of  selenium  in  shallow 
groundwater  reflects  the  natural  distribution  of 
saline  soils.  The  depth  distribution  of  selenium  in 
groundwater  reflects  the  history  of  irrigation.  The 
highest  concentrations  of  selenium  in  groundwater 
(50  to  more  than  1,000  micrograms/L)  are  in  a 
zone  of  variable  thickness  located  between  20  and 
150  ft  below  the  water  table.  The  toxic  water  in 
this  zone  was  recharged  during  the  first  few  dec- 
ades of  irrigation.  The  large  volume  of  high  seleni- 
um groundwater  makes  it  desirable  to  leave  this 
water  where  it  is,  rather  than  bring  it  to  the  land 
surface  or  allow  it  to  move  into  parts  of  the  aquifer 
that  may  be  used  for  water  supply.  Selenium  con- 
centrations in  the  San  Joaquin  River  depend  on  the 
magnitude  of  the  selenium  load  from  drain  water 
and  dilution  by  water  with  low  concentrations  of 
selenium  from  all  other  sources  of  streamflow.  The 
San  Joaquin  Valley  is  a  regional-scale  example  of 
how  manipulation  of  the  hydrologic  system  can 
cause  water  quality  problems  if  naturally  occurring 
toxic  substances  are  mobilized.  (USGS) 
W89- 10473 


Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Supply  Paper  2342,  1988.  24p,  21  fig,  5  tab, 
72  ref. 

Descriptors:  'Benzene,  "Liquid-film  coefficient, 
•Fate  of  pollutants,  "Hydrocarbons,  "Molecular- 
diffusion  coefficient,  "Volatility,  "Solubility,  Mo- 
lecular weight,  Alkyl-substituted  benzene  com- 
pounds, Oxygen  absorption,  Rivers,  Streams,  Two- 
film  model. 

Liquid-film  coefficients  for  the  volatilization  of 
benzene  and  eight  alkyl-substituted  benzene  com- 
pounds (toluene  through  n-octylbenzene)  from 
water  were  measured  simultaneously  with  the 
oxygen  absorption  coefficient  in  a  constant-temper- 
ature stirred  bath.  Ratios  of  the  liquid-film  coeffi- 
cients for  the  benzene  compounds  to  the  liquid-film 
coefficients  for  oxygen  absorption  were  independ- 
ent of  water-mixing  conditions.  The  molecular- 
diffusion-coefficient  procedure  accurately  predict- 
ed the  ratios  for  ethylbenzene  through  n-pentyl- 
benzene  with  a  power  dependence  of  0.566  on  the 
diffusion  coefficient.  The  molecular-weight  proce- 
dure accurately  predicted  the  ratios  for  these  com- 
pounds with  a  power  dependence  on  the  molecular 
weight  of  -0.427.  Predicted  ratios  for  benzene  and 
toluene  were  slightly  larger  than  experimental 
ratios.  These  differences  were  attributed  to  possi- 
ble interactions  between  the  molecules  of  these 
compounds  and  water  molecules  and  to  benzene 
dimerization.  Predicted  ratios  for  n-hexylbenzene, 
n-heptylbenzene,  and  n-octylbenzene  were  larger 
than  experimental  ratios.  These  differences  were 
attributed  to  the  effects  of  a  sorption-desorption 
process  between  these  compounds  and  the  surfaces 
of  the  stainless-steel  water  bath  used  for  the  experi- 
ments. Other  experimental  problems  associated 
with  the  low  water  solubility  of  these  compounds 
also  could  have  contributed  to  the  differences. 
(USGS) 
W89- 10490 


GROUNDWATER  QUALITY  IN  THE  LOMPOC 
PLAIN,  SANTA  BARBARA  COUNTY,  CALI- 
FORNIA, 1983, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
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WATER  RESOURCES  AND  EFFECTS  OF 
GROUNDWATER  DEVELOPMENT  IN  PASCO 
COUNTY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  LOWER  RIO 
GRANDE  VALLEY  AND  LAGUNA  ATASCOSA 
NATIONAL  WILDLIFE  REFUGE,  TEXAS,  1986- 
87, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Micro- 
systems Technology  Labs. 
For  primary  bibliographic  entry  see  Field  5C. 
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ARSENIC  AND  CHLORIDE  DATA  FOR  FIVE 
STREAM  SITES  IN  THE  MADISON  RTVER 
DRAINAGE,  MONTANA,  1988, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

J.  R.  Knapton,  and  T.  M.  Brosten. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-722,  1989.  12p,  5  fig,  3  tab,  8 
ref. 

Descriptors:  "Arsenic,  "Geothermal  water,  "Water 
quality,  "Madison  River,  "Montana,  Chlorides, 
Streamflow,  Water  pollution  sources. 

Enriched  geothermal  waters  in  Yellowstone  Na- 
tional Park  contribute  large  quantities  of  arsenic  to 


BIODEGRADATION  OF  TRICHLOROETHY- 
LENE  AND  BIOMANIPULATION  OF 
AQUIFERS, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

For  primary  bibliographic   entry  see  Field   5D. 
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VOLATILIZATION  OF  BENZENE  AND  EIGHT 
ALKYL-SUBSTITUTED  BENZENE  COM- 
POUNDS FROM  WATER, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

R.  E.  Rathbun,  and  D.  Y.  Tai. 


GROUNDWATER  RESOURCES  AND  SIMULA- 
TION OF  FLOW  IN  AQUIFERS  CONTAINING 
FRESHWATER  AND  SEAWATER,  ISLAND 
COUNTY,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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POTENTIAL  EFFECTS  OF  SURFACE  COAL 
MINING  ON  THE  HYDROLOGY  OF  THE 
UPPER  OTTER  CREEK-PASTURE  CREEK 
AREA,  MOORHEAD  COAL  FIELD,  SOUTH- 
EASTERN MONTANA, 
Geological  Survey,  Helena,  MT.  Water  Resources 
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For  primary  bibliographic  entry  see  Field  4C. 
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CONTAMINANT  TRANSPORT  IN  THE  UN- 
SATURATED ZONE, 

Clemson  Univ.,  SC.  Dept.  of  Computer  Engineer- 
ing. 

A.  A.  Fiuzat,  and  D.  Moughton. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-171490/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. South  Carolina  Water  Resources  Research 
Institute,  Clemson,  Report  No.  124,  May  1987. 
48p,  45  fig,  3  tab,  14  ref.  USGS  contract  14-08- 
0001-G1251.  USGS  project  G1251-03. 

Descriptors:  'Flow  equations,  'Conductivity  equa- 
tions, *Path  of  pollutants,  'Aeration  zone,  'Seep- 
age, 'Capillarity,  Lateral  movement,  Aquifers, 
Landfills,  Path  of  pollutants,  Water  pollution 
sources,  Estimating  equations,  Non-dimensional 
velocities. 

The  problem  of  flow  in  unsaturated  soils  is  not 
fully  understood.  Several  models  of  vertical  flow 
in  unsaturated  soils  exist  and  have  been  compared 
to  laboratory  data.  This  report  compares  four  flow 
equations  and  five  conductivity  equations  against 
each  other  and  against  a  set  of  field  data.  The 
equations  compared  were  the  flow  equations  of 
Darcy,  Klute,  Morel-Seytoux  and  Gelhar.  The 
equations  of  hydraulic  conductivity  compared 
were  those  of  Averjanov,  Mualem,  Irmay,  Corey, 
and  Laliberte,  Brooks  and  Corey.  The  equation 
combinations  were  compared  by  three  different 
views,  using  both  graphical  and  the  root  mean 
squares  methods.  First,  a  plot  of  the  estimated  time 
versus  depth  from  the  field  study  was  compared 
with  the  equations'  predictions.  Next,  non-dimen- 
sional velocities  were  compared  in  graphs  and  by 
root  mean  squares.  Presented  last  were  graphic  and 
numeric  comparisons  of  the  logs  of  the  non-dimen- 
sional velocities.  Based  on  the  log  root  mean 
squares  and  the  appropriateness  of  the  derivation, 
Gelhar's  equation  of  flow  and  Corey's  equation  of 
conductivity  were  chosen  as  agreeing  most  with 
the  field  data,  though  all  equation  combinations 
gave  estimates  ranging  from  an  order  of  magnitude 
greater  to  an  order  of  magnitude  less  than  the  field 
data.  (USGS) 
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APPLICATION  OF  THE  TWO-FILM  MODEL 
TO  THE  VOLATILIZATION  OF  ACETONE 
AND  T-BUTYL  ALCOHOL  FROM  WATER  AS 
A  FUNCTION  OF  TEMPERATURE, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  E.  Rathbun,  and  D.  Y.  Tai. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Supply  Paper  2318,  1988.  41p,  20  fig,  13  tab, 
92  ref. 

Descriptors:  'Fate  of  pollutants,  'Hydrocarbons, 
'Film  resistances,  'Mass  transfer,  'Temperature, 
•Two-film  model,  'Vaporization,  'Acetone, 
•Butyl  alcohol,  Henry's  law  constant,  Gas-film 
coefficient,  Liquid-film  coefficient,  Oxygen  trans- 
fer. Volatilization  coefficient. 

Overall  mass-transfer  coefficients  for  the  volatiliza- 
tion of  acetone  and  t-butyl  alcohol  from  water  in  a 
stirred  constant  temperature  bath  were  measured 
simultaneously  with  the  oxygen  absorption  coeffi- 
cient for  three  water  mixing  conditions  and  six 
water  temperatures.  Gas-film  coefficients  for  ace- 
tone, t-butyl  alcohol,  and  water  were  determined 
by  measuring  the  volatilization  fluxes  of  the  pure 
substances.  An  equation  for  predicting  the  volatili- 
zation coefficients  of  acetone  and  t-butyl  alcohol 
from  streams  and  rivers  was  developed  by  combin- 
ing the  experimental  results  with  the  two-film 
model  equation  and  the  reference  substance  con- 
cept for  the  gas  and  liquid  films.  Temperature 
dependences  of  the  mass-transfer  and  liquid-film 
coefficients  were  accurately  predicted  for  most  of 
the  temperature  range  of  environmental  signifi- 
cance with  an  exponential  function  of  the  recipro- 
cal absolute  temperature.  (USGS) 


W89-10510 


WATER  QUALITY  IN  REEDY  FORK  AND 
BUFFALO  CREEK  BASINS  IN  THE  GREENS- 
BORO AREA,  NORTH  CAROLINA,  1986-87, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

M.  S.  Davenport. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4210, 
January  1989.  134p,  16  fig,  15  tab,  29  ref. 

Descriptors:  'Water  quality,  'Trace  elements,  'Or- 
ganic compounds,  'Municipal  water,  'Greensboro, 
'North  Carolina,  Bottom  sediments. 

Water  and  bottom-sediment  samples  were  collect- 
ed April  1986  through  September  1987  at  19  sites 
in  the  Greensboro,  North  Carolina,  area.  Sampling 
sites  included  streams,  water-supply  lakes,  drinking 
water,  and  effluent.  A  summary  of  nearly  22,000 
separate  chemical  or  physical  analyses  of  water  or 
bottom  sediment  are  presented  and  discussed  rela- 
tive to  the  sample  location  or  streamflow  condi- 
tions. The  analyses  included  39  parameters  of  gen- 
eral water  quality  indicators,  major  ions,  nutrients, 
and  trace  elements;  57  acid-base/neutral  extracta- 
ble  compounds;  33  volatile  organic  compounds; 
and  41  organochlorine  and  organophosphorus  pes- 
ticides. The  qualities  of  raw  and  finished  water, 
municipal  effluents,  and  streams  are  compared  to 
Federal  and  State  standards  or  criteria.  Inorganic 
constituents  most  commonly  in  excess  of  standards 
were  iron,  copper,  zinc,  arsenic,  phosphorus,  man- 
ganese, cyanide,  and  mercury.  Relatively  few  or- 
ganic compounds  were  detected,  but  those  report- 
ed as  exceeding  standards  were  phthalate  com- 
pounds, trihalomethane  compounds,  organophos- 
phorus pesticides,  and  benzoic  and  phenolic  com- 
pounds. Wilcoxon  statistical  analyses  indicate  dif- 
ferences in  concentrations  of  some  major  ions 
among  single  sites  in  rural,  semideveloped,  and 
urban  basins  during  low  flow.  Concentrations  of 
some  nutrients,  major  ions,  and  total  organic 
carbon  were  higher  at  the  urban  site  than  at  the 
rural  and  semideveloped  sites.  There  were  no  dif- 
ferences among  sites  in  suspended  sediment  and 
some  trace  element  concentrations.  (USGS) 
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GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  2, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
C.  R.  Bossong. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4177, 
1989.  22p,  3  fig,  1  pi,  2  tab,  17  ref. 

Descriptors:  'Aquifers,  'Carbonate  rocks,  'Water 
pollution  sources,  'Geohydrology,  'Groundwater 
pollution,  'Alabama,  Carbonate  rocks,  Ground- 
water movement,  Potentiometric  level. 

The  major  aquifers  in  the  study  area  (Blount,  Cher- 
okee, DeKalb,  Etowah,  Jackson,  and  Marshall 
Counties  in  northern  Alabama)  are  the  Knox- 
Shady,  Tuscumbia-Fort  Payne,  and  Pottsville 
aquifers.  These  aquifers  are  sources  of  public  water 
supply  and  are  recharged  in  each  of  the  six  coun- 
ties. Major  aquifers  are  susceptible  to  contamina- 
tion from  the  surface  throughout  their  recharge 
areas.  In  addition,  water  in  these  aquifers  is  highly 
susceptible  to  contamination  in  general  topograph- 
ic settings  such  as  poorly  drained  areas  and  in  areas 
where  specific  features  such  as  sinkholes  occur. 
(USGS) 
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GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  3, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
V.  E.  Stricklin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 


Water-Resources  Investigations  Report  88-4120, 
1989.  17p,  3  fig,  1  pi,  2  tab,  12  ref. 

Descriptors:  'Groundwater  pollution,  'Geohydro- 
logy, 'Water  pollution  sources,  'Alabama, 
•Aquifers,  Groundwater  movement,  Potentiome- 
tric surface. 

This  report  delineates  and  describes  the  geohydro- 
logy and  the  susceptibility  to  contamination  of  the 
major  aquifers  in  Area  3-Cullman,  Fayette, 
Lamar,  Marion,  Walker,  and  Winston  Counties, 
Alabama.  The  major  aquifers  in  the  study  area  are 
the  Tuscaloosa,  Pottsville,  and  Bangor  aquifers. 
The  Pottsville  aquifer  is  the  most  extensively  used 
in  the  study  area.  The  aquifer  consists  of  sand- 
stones and  conglomerates  with  fractures  and  bed- 
ding plane  openings.  The  Tuscaloosa  aquifer,  pri- 
marily used  in  the  west  and  southwest  part  of  the 
study  area,  is  composed  of  sands  and  gravels  in  the 
Tuscaloosa  Group.  The  Bangor  aquifer,  the  least 
used  aquifer  in  the  study  area,  consists  of  limestone 
with  bedding  planes,  solution  cavaties,  and  frac- 
tures. All  three  aquifers  are  recharged  throughout 
their  outcrop  areas  and  are  susceptible  to  contami- 
nation from  the  surface  within  these  areas.  The 
Tuscaloosa  aquifer  is  the  most  susceptible  aquifer 
to  contamination  within  the  study  area  because  of 
the  absence  of  confining  layers,  shallow  depth  to 
the  water  surface,  and  relatively  uniform  porosity 
and  permeability  of  aquifer  materials.  The  Potts- 
ville and  Bangor  aquifers  are  less  susceptible  to 
surface  contamination  than  the  Tuscaloosa  aquifer; 
generally  having  lower  permeability  and  receiving 
less  recharge  than  the  Tuscaloosa  aquifer  thereby 
making  surface  contamination  less  likely.  (USGS) 
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GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
AQUIFERS  TO  SURFACE  CONTAMINATION 
IN  ALABAMA;  AREA  5, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
R.  E.  Kidd. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4083, 
1989.  28p,  3  fig,  1  pi,  2  tab,  25  ref. 

Descriptors:  *Aquifers,  *Groundwater  pollution, 
•Geohydrology,  'Water  pollution  sources,  'Ala- 
bama. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Alabama  Department  of  Environmental  Man- 
agement, is  conducting  a  series  of  geohydrologic 
studies  to  delineate  the  major  aquifers  and  their 
susceptibility  to  contamination  in  Alabama.  This 
report  delineates  and  describes  the  geohydrology 
and  susceptibility  of  the  major  aquifers  to  contami- 
nation in  Area  5-Chambers,  Clay,  Cleburne, 
Coosa,  Lee,  Randolph,  and  Tallapoosa  Counties. 
Little  groundwater  is  used  for  public  water  sup- 
plies in  Area  5.  Groundwater  withdrawals  for 
public  supply  in  1985  were  0.88  million  gal/day. 
Most  cities  and  towns  that  formerly  used  ground- 
water presently  use  surface  water.  None  of  the 
sedimentary  rocks  or  unconsolidated  deposits  is 
tapped  by  public  supply  wells.  None  of  the  igneous 
and  metamorphic  rocks  are  considered  a  major 
aquifer  because  of  low  yields.  Aquifers  in  the  study 
area  are  susceptible  to  surface  contamination 
throughout  their  entire  outcrop  area.  Areas  that 
are  highly  faulted  and  valley  areas  where  ground- 
water is  at  or  near  land  surface  have  potential  to  be 
highly  susceptible  to  surface  contamination. 
(USGS) 
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GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  10, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
S.  S.  DeJarnette. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4077, 
1989.  23p,  6  fig,  1  pi,  2  tab,  17  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Descriptors:  *Aquifers,  *Groundwater  movement, 
•Water  pollution  sources,  'Alabama,  •Groundwat- 
er pollution,  *Geohydrology,  Potentiometric  level. 

This  report  delineates  and  describes  the  geohydro- 
logy  and  susceptibility  of  major  aquifers  to  con- 
tamination in  Area  10~Choctaw,  Clarke,  and 
Washington  Counties  in  southwest  Alabama.  The 
major  aquifers  in  the  study  area  are  the  Nanafalia- 
Clayton,  Lisbon,  and  Pliocene-Miocene  aquifers  of 
Tertiary  age.  The  recharge  areas  for  these  aquifers 
generally  coincide  with  their  areas  of  use.  Each 
aquifer  is  a  source  of  public  water  supply  in  one  or 
more  of  the  three  counties.  All  recharge  areas  for 
the  major  aquifers  are  susceptible  to  contamination 
from  the  surface.  However,  large  parts  of  the 
recharge  areas  are  rural  areas  that  are  used  for 
timberlands,  farms,  and  pastures;  these  areas  have 
low  potential  for  contamination  and  are  several 
miles  from  pumping  centers.  (USGS) 
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GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  11, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

R.  D.  Castleberry,  R.  S.  Moreland,  and  J.  C.  Scott. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4107, 
1989.  47p,  8  fig,  1  pi,  2  tab,  22  ref. 

Descriptors:  *Groundwater  pollution,  'Geohydro- 
logy,  *Aquifers,  'Alabama,  *Water  pollution 
sources,  Groundwater  recharge. 

This  report  delineates  and  describes  the  geohydro- 
logy  and  susceptibility  of  major  aquifers  to  con- 
tamination in  Butler,  Conecuh,  Covington,  Cren- 
shaw, Escambia,  and  Monroe  Counties,  Alabama. 
The  major  aquifers  are  the  Pliocene-Miocene, 
Upper  Floridan,  Lisbon,  Nanafalia-Clayton,  and 
Providence-Ripley.  The  largest  pumping  centers  in 
the  area  are  Andalusia  and  Monroeville,  where 
groundwater  use  is  about  5  and  4  million  gal/day, 
respectively.  Estimated  maximum  withdrawal  in 
1987  for  all  uses  in  the  area  was  about  44  million 
gal/day.  Depressions  have  developed  in  the  poten- 
tiometric surfaces  of  the  Lisbon  aquifer  near  Anda- 
lusia and  Opp,  the  Nanafalia-Clayton  aquifer  near 
Luverne,  Andalusia,  Beatrice,  and  Monroeville, 
and  the  Providence-Ripley  aquifer  at  Greenville. 
Significant  declines  in  the  potentiometric  surfaces 
of  the  other  major  aquifers  are  not  apparent.  Re- 
charge areas  for  all  major  aquifers  are  susceptible 
to  contamination,  but  the  probability  of  contamina- 
tion of  the  Lisbon,  Nanafalia-Clayton,  and  Provi- 
dence-Ripley aquifers  is  low  because  the  recharge 
areas  are  remote  from  areas  of  the  withdrawal. 
The  depressions  in  the  recharge  area  for  the  Upper 
Floridan  aquifer  and  the  area  where  the  Pliocene- 
Miocene  aquifer  is  overlain  by  the  gravelly  sands 
of  the  Citronelle  Formation  are  highly  susceptible 
to  contamination  from  the  surface.  (USGS) 
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GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  12, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

J.  C.  Scott,  and  R.  H.  Cobb. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4078, 
1988.  51p,  7  fig,  1  pi,  2  tab,  37  ref. 

Descriptors:  'Aquifers,  'Groundwater  pollution, 
•Geohydrology,  'Alabama,  'Water  pollution 
sources,  'Surface-groundwater  relations,  Ground- 
water recharge. 

This  report  delineates  and  describes  the  geohydro- 
logy and  susceptibility  of  major  aquifers  to  con- 
tamination in  Coffee,  Dale,  Henry,  Houston,  and 
Geneva  Counties,  Alabama.  The  major  aquifers  are 
the  Upper  Floridan,  Lisbon,  Nanafalia-Clayton, 
and  Providence-Ripley  aquifers.  Estimated 
groundwater  withdrawals  for  public  water  supplies 
are  about  42  million  gal/day.  Maximum  withdraw- 


als for  irrigation  are  15  to  20  million  gal/day. 
Withdrawals  for  self-supplied  industrial  and  do- 
mestic uses  are  estimated  to  be  3  and  2.5  million 
gal/day,  respectively.  Long-term  withdrawals  of 
water  from  the  Nanafalia-Clayton  aquifer  have  re- 
sulted in  significant  declines  in  the  potentiometric 
surface  in  Coffee,  Dale,  and  Houston  Counties. 
Significant  declines  in  the  potentiometric  surfaces 
of  the  other  major  aquifers  are  not  apparent.  Re- 
charge areas  for  all  major  aquifers  are  susceptible 
to  contamination,  but  the  probability  of  contamina- 
tion of  the  Lisbon,  Nanafalia-Clayton,  and  Provi- 
dence-Ripley aquifers  is  low  because  the  recharge 
areas  are  remote  from  areas  of  withdrawal.  The 
recharge  area  for  the  Floridan  aquifer,  which  con- 
sists largely  of  flat,  sandy  farmland,  coincides  with 
the  area  of  use.  This  area  is  highly  susceptible  to 
contamination  from  insecticides  and  herbicides. 
(USGS) 
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GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  13, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
W.  S.  Mooty. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4080, 
1988.  29p,  3  fig,  1  pi,  2  tab,  19  ref. 

Descriptors:  'Groundwater  pollution,  'Geohydro- 
logy, 'Aquifers,  'Alabama,  Recharge  area,  Poten- 
tiometric surface. 

The  geohydrology  and  susceptibility  to  surface 
contamination  of  the  major  aquifers  in  Area  13-- 
Baldwin  and  Mobile  Counties  Alabama-are  de- 
scribed. Within  this  area  are  two  major  aquifers. 
The  Pliocene-Miocene  aquifer  occurs  throughout 
the  study  area.  The  Alluvial-Coastal  aquifer  is 
found  near  the  major  rivers  and  coastal  areas  and 
overlies  the  Pliocene-Miocene  aquifer.  There  is  no 
continuous  confining  unit  between  these  two 
aquifers,  thus,  they  are  hydraulically  connected 
and  act  as  a  single  hydrologic  unit.  The  entire 
study  area  is  susceptible  to  surface  contamination. 
The  sediments  are  highly  permeable,  which  allows 
rapid  infiltration  of  water.  Areas  around  some  of 
the  large  pumping  centers  are  highly  susceptible  to 
contamination,  not  only  because  of  permeable  sedi- 
ments and  flat  terrain,  but  also  because  of  depres- 
sions created  in  the  potentiometric  surface  by  large 
withdrawals  of  water  from  the  aquifers.  These 
depressions  act  as  funnels  to  direct  groundwater 
flow  toward  pumping  centers;  this  increases  the 
possibility  of  a  contaminant  migrating  into  the 
groundwater  system.  Other  areas  of  high  suscepti- 
bility are  regions  characterized  by  flat  terrain  and 
highly  permeable  soils,  which  increase  the  rate  of 
infiltration  from  the  surface.  (USGS) 
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EFFECTS  OF  DREDGING  AND  RECLAMA- 
TION ON  METALS  LEVELS  IN  WATER  AND 
SEDIMENTS  FROM  AN  ESTUARINE  ENVI- 
RONMENT OFF  TRINIDAD,  WEST  INDIES, 

University  of  the  West  Indies,  St.  Augustine  (Trin- 
idad and  Tobago).  Dept.  of  Chemistry. 
L.  A.  Hall. 

Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
3,  p  189-207,  1989.  12  fig,  4  tab,  16  ref. 

Descriptors:  'Land  reclamation,  'Trinidad,  'Sea- 
water,  'Water  pollution  effects,  'Dredging,  'Estu- 
arine  environment,  'Metals,  'Sediments,  Bays, 
Iron,  Chromium,  Manganese,  Nickel,  Lead, 
Copper,  Cadmium,  Analysis  of  variance,  West 
Indies. 

The  levels  of  the  metals  Fe,  Cr,  Mn,  Ni,  Pb,  Cu 
and  Cd  in  marine  sediments  and  seawater  were 
affected  differently  by  dredging  and  reclamation 
activities  carried  out  in  a  shallow  coastal  bay  area. 
A  two-way  analysis  of  variance  ANOVA  showed 
that  the  Mn,  Ni,  Pb  and  Cd  sediment  levels  in  the 
area  sampled  during   the  dredging  period   were 


significantly  (p  =  0.05)  from  the  levels  outside  the 
dredging  period.  The  levels  obtained  at  stations 
along  the  paths  of  the  undercurrents  in  the  area 
showed  similar  variations  to  the  stations  close  to 
where  the  currents  originated  for  most  of  the 
metals  monitored.  This  has  been  attributed  to  the 
translocation  of  loose  dredged  sediment  by  current 
action.  The  ANOVA  also  showed  that  the  NGi 
and  Pb  seawater  levels  obtained  within  the  dredg- 
ing period  were  significantly  different  (p  =  0.05) 
from  the  levels  obtained  outside  the  dredging 
period.  Marked  increases  in  Cu,  Pb,  Ni  occurred 
subsequent  to  dredging,  apparently  as  a  result  of 
oxidative  remobilization  of  these  metals  in  fill 
dumped  on  a  reclaimed  site  in  the  vicinity.  A 
comparison  of  the  means  of  both  sediment  and 
seawater  levels  within  and  outside  the  dredging 
period  showed  that  the  Mn  sediment  and  Fe  and 
Cu  seawater  means  were  lower  within  the  dredg- 
ing period.  Only  Cd  showed  no  significant  differ- 
ence in  sediment  levels  between  sites  while  Cu  and 
Cd  showed  no  significant  differences  in  seawater 
levels  between  sites.  Only  Ni  sediment  levels 
showed  a  significant  site-date  interaction.  (Au- 
thor's abstract) 
W89-09283 


SURVIVAL  AND  ACTIVITY  OF  STREPTOCOC- 
CUS FAECALIS  AND  ESCHERICHIA  COLI  IN 
PETROLEUM-CONTAMINATED  TROPICAL 
MARINE  WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09285 


CHEMICAL  AND  BIOLOGICAL  EFFECTS  OF 
ACID,  ALUMINUM  AND  LIME  ADDITIONS 
TO  A  WELSH  HILL-STREAM, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
N.  S.  Weatherley,  S.  P.  Thomas,  and  S.  J. 
Ormerod. 

Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
4,  p  283-297,  1989.  6  fig,  2  tab,  43  ref. 

Descriptors:  'Water  pollution  effects,  'Acidic 
water,  'Aluminum,  'Streams,  'Acid  rain  effects, 
'Wales,  'Lime,  Chemical  response,  Biological  re- 
sponse, Trout,  Crayfish. 

Chemical  and  biological  responses  to  simultaneous 
additions  of  acid,  aluminum  and  lime  were  investi- 
gated in  contiguous  250-m  reaches  of  a  chronically 
acidic  stream  in  Wales.  Treatments  were  applied 
for  24  hours  and  from  the  upstream  end  were  as 
follows:  (1)  zone  A-untreated,  pH  5.0,  0.37  mg/1 
filterable  Al;  (2)  zone  B-acidified  to  pH  4.5,  0.4  Al 
mg/1  (47%  of  Al  attributed  to  release  from  the 
stream  bed  due  to  acid  additions);  (3)  zone  C~ 
acidified  to  pH  4.5,  and  AL  dosed  to  0.67  mg/1; 
and  (4)  zone  D-dosed  with  limestone  slurry  result- 
ing in  pH  7.2,  0.13  mg  Al/1.  In  all  reaches,  the 
chemistry  of  the  interstitial  water  at  depths  of  0.15 
and  0.3  m  never  fell  below  pH  5.5,  with  corre- 
sponding decreases  in  Al  and  increases  in  base 
cation  concentrations.  Brown  trout,  Salmo  trutta, 
and  crayfish,  Austropotamobius  pallipes,  held  in 
the  stream  showed  decreases  in  plasma  concentra- 
tion of  Na(  +  )  and  haemolymph  concentration  of 
Na(+),  respectively,  in  all  acidic  zones  (A,  B,  C); 
these  responses  were  mitigated  by  liming  (zone  D). 
Thus,  both  chronic  and  simulated  episodic  levels  of 
pH  and  dissolved  Al  were  sub-lethally  toxic  to  test 
species  of  aquatic  fauna.  This  experiment  also  dem- 
onstrates a  stream  bed  source/sink  of  Al,  and  the 
availability  of  a  possible  refuge  from  acidic  surface 
waters  within  the  substream.  (Author's  abstract) 
W89-09286 


AVOIDANCE  BY  OLFACTION  IN  A  FISH, 
MEDAKA  (ORYZIAS  LATIPES),  TO  AQUATIC 
CONTAMINANTS, 

Kyushu  Inst,  of  Tech.,  Kitakyushu  (Japan).  Dept. 

of  Environmental  Chemistry. 

H.  Hidaka,  and  R.  Tatsukawa. 

Environmental  Pollution  ENPOEK,  Vol.  56,  No. 

4,  p  299-309,  1989.  3  fig,  3  tab,  19  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


Descriptors:  'Water  pollution  effects,  'Avoidance, 
'Olfaction,  'Fish,  'Water  pollution,  'Fish  behav- 
ior, Surfactants,  Pesticides. 

Behavioral  tests  using  a  fish  (medaka  (Oryzias  la- 
tipes))  from  which  the  olfactory  organs  were  re- 
sected, confirmed  that  fish  avoid  aquatic  contami- 
nation such  as  surfactants  and  pesticides  mainly  by 
olfaction.  Control  medaka  (non-resected)  exhibited 
significant  avoidance  of  10,  20  and  30  microg/1  of 
sodium  linear  laurylbenzene  sulfonate  (LAS),  90 
and  100  microg/1  of  dimethyl  4-nitro-m-toryl  phos- 
phorotionate  (fenitrothion),  and  500  microg/1  of 
polyoxyethylene  lauryl  ether  (POE-ether).  By  con- 
trast, medaka  with  bilateral  nose  resections 
(BNRM)  exhibited  no  avoidance  to  10-50  microg/1 
of  LAS,  90  and  100  microg/1  of  fenitrothion,  and 
500  microg/1  of  POE-ether.  Although  medaka 
with  unilateral  nose  resection  (UNRM)  avoided 
some  concentrations  of  these  toxicants,  the  UNRM 
exhibited  no  avoidance  to  10  and  40  microg/1  of 
LAS  and  90  microg/1  of  fenitrothion.  That  is,  the 
avoidance  response  of  the  UNRM  was  less  distinct 
than  that  of  the  controls.  This  difference  may  have 
been  caused  by  the  deterioration  of  detecting  abili- 
ty and  the  paralyzation  or  adaptation  olfaction. 
(Author's  abstract) 
W89-09287 


EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
GROWTH  RATE  IN  A  SPRUCE-LIVING 
SPIDER, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoology. 
B.  Gunnarsson,  and  J.  Johnsson. 
Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
4,  p  311-317,  1989.  1  fig,  2  tab,  16  ref. 

Descriptors:  'Acid  rain  effects,  'Air  pollution  ef- 
fects, 'Water  pollution  effects,  'Precipitation, 
'Acid  rain,  'Simulated  rainfall,  'Growth  rates, 
'Spiders,  Spruce  trees,  Mortality. 

Growing  juveniles  of  the  spruce-living  spider  Pi- 
tyophantes  phrygianus  were  sprayed  with  water  of 
different  acidities  (1)  control-pH  7,  (2)  acid  rain- 
pH  4.0,  and  (3)  a  2.5  month  laboratory  experi- 
ment-pH  2.2.  The  growth  rates  did  not  differ 
between  the  control  group  and  pH  4.0  group  while 
there  was  a  significant  growth  reduction  at  pH  2.2. 
A  low  mortality  occurred  only  in  the  pH  2.2 
group.  P.  phrygianus  seems  to  be  resistant  against 
acid  rain  although  negative  longterm  effects 
cannot  be  ruled  out.  It  is  not  clear  whether  the 
high  resistance  to  acid  rain  in  P.  phrygianus  is  a 
general  physiological  property  of  spiders,  or  re- 
flects a  response  to  a  high  selection  pressure 
caused  by  increasing  acid  rain  in  Scandinavia 
during  the  last  20  years.  Studies  on  spider  commu- 
nities in  Poland  indicate  that  the  spider  family 
Linyphiidae,  to  which  P.  phrygianus  belongs,  is 
more  common  in  polluted  areas  and  seems  to  be 
more  resistant  to  air  pollution  than  the  families 
Araneidae  and  Theridiidae.  (Miller-PTT) 
W89-09288 


TOXIC  AND  SUBLETHAL  EFFECTS  OF  EN- 
DOSULFAN  AND  CARBARYL  ON  GROWTH 
AND  EGG  PRODUCTION  OF  MOINA  MI- 
CRURA  KURZ  (CLADOCERA:  MOINIDAE), 

Thiagarajar  Coll.,  Madurai  (India).  Zoological  Re- 
search Lab. 

M.  Krishman,  and  S.  Chockalingam. 
Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
4,  p  319-326,  1989.  1  fig,  2  tab,  28  ref. 

Descriptors:  'Sublethal  effects,  'Spawning,  *Wa- 
terfleas,  'Water  pollution  effects,  'Pesticides, 
•Growth,  'Toxicity,  Endosulfan,  Carbaryl,  Mor- 
tality, Regression  analysis,  Eggs. 

The  toxic  and  sublethal  effects  of  endosulfan  and 
carbaryl  on  a  cladoceran,  Moina  micrura,  were 
studied.  The  dosage-mortality  regression  lines  gave 
LC50  values  for  the  pesticides.  The  cumulative 
growth  and  egg  production  during  life  were  inhib- 
ited to  31.8%  and  20.7%  in  endosulfan-treated 
animals  and  to  28.2%  and  13.7%  in  carbaryl-treat- 
ed  animals,  respectively.  The  growth  coefficient 
(K)  and  the  intrinsic  rate  of  natural  increase  per 
day  (r)  of  control  M.  micrura  were  0.144  and 
0.377,  respectively.  K  and  r  decreased  to  0.121  and 


0.364  in  carbaryl-treated  animals  and  to  0.073  and 
0.356  in  endosulfan-treated  animals,  respectively. 
The  decrease  in  growth,  egg  production,  K  and  r 
of  M.  micrura  exposed  to  sub-lethal  concentrations 
(1/4  of  the  LC50)  of  these  pesticides  suggest  that 
such  levels  in  aquatic  systems  will  cause  a  decline 
in  populations  of  some  primary  consumers,  such  as 
cladocerans.  (Miller-PTT) 
W89-09289 


EFFECT  OF  LANDFILL  LEACHATE  IRRIGA- 
TION ON  RED  MAPLE  (ACER  RUBRUM  L.) 
AND  SUGAR  MAPLE  (ACER  SACCHARUM 
MARSH.)  SEEDLING  GROWTH  AND  ON 
FOLIAR  NUTRIENT  CONCENTRATIONS, 
Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 
Science. 

A.  M.  Gordon,  R.  A.  McBride,  A.  J.  Fisken,  and 
T.  E.  Bates. 

Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
4,  p  327-336,  1989.  5  tab,  13  ref.  Ontario  Ministry 
of  the  Environment  grant  244-RR. 

Descriptors:  'Growth,  'Nutrients,  'Broad  irriga- 
tion, 'Wastewater  irrigation,  'Seedlings, 
•Wastewater  disposal,  'Water  pollution  preven- 
tion, 'Water  pollution  effects,  'Maple  trees, 
'Landfills,  'Leachates,  Greenhouse  experiments, 
Trees,  Leaves. 

Greenhouse  experiments  were  conducted  to  inves- 
tigate the  nature  and  severity  of  stresses  imposed 
on  northern  hardwood  tree  species,  red  maple 
(Acer  rubrum  L.)  and  sugar  maple  (Acer  sac- 
charum  Marsh.),  by  the  application  of  municipal 
landfill  leachate.  Red  maple  seedlings  received  ap- 
plications of  untreated  and  pretreated  (lime,  acti- 
vated carbon)  leachate,  to  both  leaves  and  soil,  at 
irrigation  rates  consistent  with  evapotranspira- 
tional  demands.  Plant  height  measurements  indicat- 
ed no  significant  growth  effects  arising  from  leach- 
ate application  over  a  7-week  period.  Stem  diame- 
ter, however,  was  positively  affected  by  applica- 
tions of  both  untreated  and  lime-treated  leachate 
diluted  to  75%  with  deionized  water.  Iron  foliar 
concentrations  were  significantly  higher  in  seed- 
lings irrigated  with  untreated  leachate  applied  to 
leaves  and  soil,  but  not  seedlings  where  leachate 
was  applied  to  soil  only.  Nitrogen  foliar  concentra- 
tions were  substantially  higher  in  seedlings  receiv- 
ing undiluted  and  untreated  leachate  applied  to  the 
soil  only.  The  Cu  concentration  of  the  red  maple 
foilage  decreased  apparently  in  plants  receiving 
moderate  applications  of  leachate.  Foliar  Ca  con- 
centrations decreased  notably  in  seedlings  irrigated 
with  untreated  leachate  applied  to  the  soil  and  with 
diluted,  carbon-treated  leachate.  The  Cu  concen- 
tration of  the  red  maple  foilage,  decreased  appre- 
ciably in  plants  receiving  applications  of  undiluted 
and  50%  water-diluted  lime-treated  leachate  while 
Mn  levels  were  consistently  high  across  all  treat- 
ments. Leachate  application  did  not  cause  any 
discernible  changes  in  foliar  concentrations  of  P, 
K,  Mg,  B  or  Zn.  In  an  ancillary  experiment,  sugar 
maple  seedlings  were  subjected  to  saturation/ 
drainage  treatment  cycles  with  undiluted  and  un- 
treated leachate.  Despite  the  short-term  nature  of 
the  experiments,  the  results  indicate  how  quickly 
forest  vegetation  may  respond  to  altered  chemical 
environments.  This  underscores  the  need  for  cor- 
rect installation  and  control  of  leachate  irrigation 
systems.  (Author's  abstract) 
W89-09290 


COMPARISON  OF  FOUR  BIOLOGICAL  INDI- 
CES FOR  ASSESSING  THE  IMPACT  OF  POL- 
LUTION ON  THE  RIVERS  OF  FRANCE  (COM- 
PARAISON  DE  QUATRE  INDICES  BIOLOGI- 
QUES  POUR  APPRECTER  L'IMPACT  DE  LA 
POLLUTION  DANS  DES  COURS  D'EAU 
FRANCAIS), 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Lyon 
(France). 

M.  Lafont,  M.  Coste,  J.  G.  Wasson,  and  B.  Faessel. 
Naturaliste  Canadien  Revue  d'Ecology  et  de  Sys- 
tematique,  Vol.  115,  No.  1,  p  77-87,  1988.  2  fig,  6 
tab,  27  ref. 

Descriptors:  'Bioindicators,  'Water  pollution  ef- 
fects, 'France,  'Rivers,  'Water  quality,  Diatoms, 


Macroinvertebrates,  Oligochaetes,  Biological  indi- 
ces, Comparison  studies,  Principal  components 
analysis. 

The  information  given  by  four  indices  of  water 
quality  is  reviewed  for  a  set  of  23  stations  in  five 
French  rivers.  Two  indices  (IBMG,  IQBG)  are 
based  on  aquatic  macroinvertebrates  identified  to  a 
general  level  (order,  family,  genus).  The  two  other 
indices  are  derived  from  the  examination  of  species 
of  diatoms  (IDCR)  or  oligochaetes  (IOBS).  The 
values  of  the  four  indices  were  projected  on  the 
first  plane  of  a  principal  component  analysis  of 
physico-chemical  variables.  The  index  IOBS  is 
projected  along  the  first  component  opposite  to 
organic  and  toxic  pollution  descriptors  (NH4{+), 
heavy  metals  concentrations,  etc.).  The  indices 
IDCR  and  IBMG  are  both  projected  along  the 
second  component,  opposite  to  phosphorous  and 
near  the  minimum  dissolved  oxygen  concentration. 
The  index  IQBG  shows  an  intermediate  position, 
far  from  such  variables  as  phosphorous,  nitrates, 
conductivity,  but  in  the  same  direction  as  NH4(+). 
This  index  is  not  a  descriptor  of  toxic  or  organic 
pollution,  but  it  reflects  the  diversity  of  substrates 
in  a  given  sampling  point.  It  is  suggested  that  the 
diversity  of  information  given  by  several  indices  is 
preferable  to  searching  for  a  universal  method  in 
pollution  monitoring.  (Author's  abstract) 
W89-09295 


HEALTH  IMPLICATIONS  OF  RADIONU- 
CLIDE LEVELS  IN  CATTLE  RAISED  NEAR  U 
MINING  AND  MILLING  FACILITIES  IN  AM- 
BROSIA LAKE,  NEW  MEXICO, 

New    Mexico    Health    and    Environment    Dept., 
Santa  Fe.  Environmental  Improvement  Div. 
S.  C.  Lapham,  and  J.  B.  Millard. 
Health  Physics  HLTPAO,  Vol.  56,  NO.  3,  p  327- 
340,  March   1989.   2  fig,  6  tab,  24  ref,  append. 

Descriptors:  'Tissue  analysis,  'Radioactivity,  'Ra- 
dioisotopes, 'New  Mexico,  'Public  health,  'Mine 
wastes,  'Uranium  radioisotopes,  'Path  of  pollut- 
ants, 'Cattle,  'Bioaccumulation,  Animal  tissues, 
Tailings,  Environmental  effects,  Thorium  radioiso- 
topes, Radium  radioisotopes,  Lead  radioisotopes, 
Polonium  radioisotopes,  Risks. 

This  study  was  conducted  to  determine  radionu- 
clide tissue  levels  in  cattle  raised  near  uranium  (U) 
mining  and  milling  facilities.  Ambrosia  Lake,  New 
Mexico,  has  been  the  site  of  extensive  U  mining  for 
30  years  and  contains  several  underground  U 
mines,  a  processing  mill,  and  two  large  U  tailings 
piles.  Ten  cows  were  purchased  from  two  grazing 
areas  (Group  1  and  CJroup  2)  in  Ambrosia  Lake, 
and  ten  control  animals  were  purchased  from 
Crownpoint,  New  Mexico.  Group  1  cattle  grazed 
in  a  4.4  sq  km  fenced  area  that  had  frequently  been 
flooded  by  dewatering  effluent  from  a  nearby  U 
mine.  The  treatment  plant  that  processed  this 
water  to  remove  U  and  226Ra  was  built  in  1976, 
but  has  not  been  regulated.  Group  1  cattle's  only 
water  source  was  mine  dewatering  effluent.  Group 
2  cattle  grazed  on  a  much  larger  open  area,  and 
had  access  to  surface  impoundments  as  well  as 
dewatering  effluent.  Muscle,  liver,  kidney,  and 
bone  tissue  taken  from  these  animals,  and  environ- 
mental samples,  including  water,  grasses  and  soil 
collected  from  the  animals'  grazing  areas,  were 
analyzed  for  U238,  U234,  Th230,  Ra226,  Pb210, 
and  Po210.  Water  samples  collected  from  Ambro- 
sia Lake  Group  1  had  higher  mean  concentrations 
of  238U  and  234U  than  controls.  Group  2  water 
contained  higher  levels  of  these  radionuclides  than 
controls,  but  the  differences  were  not  significant 
statistically.  Mean  radionuclide  levels  in  cattle 
tissue  and  environmental  samples  from  Ambrosia 
Lake  were  higher  in  almost  every  comparison  than 
those  found  in  respective  controls.  Liver  and 
kidney  tissues  were  particularly  elevated  in  Ra226 
and  Po210.  Radiation  dose  commitments  from 
eating  cattle  tissue  with  these  radionuclide  concen- 
trations were  calculated.  We  concluded  that  the 
health  risk  to  the  public  from  eating  exposed  cattle 
is  minimal,  unless  large  amounts  of  this  tissue, 
especially  liver  and  kidney,  are  ingested.  (Author's 
abstract) 
W89-09296 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


TOXICITY  OF  AMMONIA  IS  A  FUNCTION  OF 
WATER  PH:  A  STUDY  IN  THE  SALAMANDER 
PLEURODELES  WALTL  (LA  TOXICITE  DE 
L'AMMONIAC  EST  FONCTION  DE  PH  DE 
L'EAU:  ETUDE  CHEZ  LA  SALAMANDRE 
PLEURODELES  WALTL), 

Strasbourg-1    Univ.   (France).    Lab.   d'Etude  des 
Regulations  Physiologiques. 
P.  Dejours,  J.  Armand,  and  H.  Beekenkamp. 
Comptes    Rendus    de    PAcademie    des    Sciences 
(Serie  3)  Sciences  de  Vie  CRAMED,  Vol.  308, 
No.  2,  p  55-60,  January  13,   1989.  2  tab,   13  ref. 

Descriptors:  'Chemical  effects,  *Acid  rain  effects, 
♦Ammonia,  'Toxicity,  'Hydrogen  ion  concentra- 
tion, 'Salamanders,  Amphibians,  Bioassay,  Carbon 
dioxide,  Oxygen,  Animal  behavior,  Experimental 
design,  Ammonium. 

Some  factors  which  may  influence  the  degree  of 
toxicity  of  ammonia  were  studied  in  the  generally 
aquatic,  sometimes  terrestrial  salamander  (Pleuro- 
deles  waltl).  Signs  of  toxicity  in  the  salamander  in 
water,  given  values  of  the  tension  of  ammonia, 
PNH3,  and  the  concentration  of  ammonia, 
CNH<K  +  ),  resulting  from  the  pH  value  imposed 
on  waters  containing  various  quantities  of  the  car- 
bonic and  ammoniacal  systems  were  monitored. 
Groups  of  six  postmetamorphic  animals  of  nearly 
the  same  body  mass  were  placed  in  artificial  solu- 
tions. Carbon  dioxide-free  air  or  C02-enriched  air 
was  bubbled  in  these  solutions.  The  pH  value  was 
regulated  with  a  pH-C02-stat,  which  starts  the 
C02  injection  as  soon  as  the  pH  exceeds  a  set 
value  and  stops  it  as  soon  as  the  pH  falls  down  to 
this  value.  In  a  given  experiment,  four  solutions 
were  prepared.  One  contained  no  ammonia  and, 
thus,  PNH3  was  0.  In  the  three  others,  the  pH 
regulation  was  such  that  PNH3  was  either  8,  15,  25 
or  40  mTorr.  In  all  these  experiments,  the  02 
tension  was  nearly  normal  and  the  animals  were 
free  to  surface  and  breathe  air.  The  three  experi- 
ments without  ammonia  were  the  controls  for  the 
experiments  with  ammonia.  Here  the  behavior  of 
the  salamanders  at  the  three  values  of  pH  and 
PC02  was  normal  for  the  two  full  days  of  observa- 
tion. In  the  experiments  in  which  the  animals  were 
exposed  to  ammonia,  many  factors  were  taken  into 
consideration  to  detect  signs  of  intoxication  and  to 
estimate  their  severity:  (1)  location  and  posture  of 
animals,  at  the  bottom  or  at  the  surface,  (2)  quiet- 
ness of  agitation,  (3)  muscular  twitches  and  possi- 
ble convulsions,  (4)  loss  of  equilibrium,  and  (5) 
reactivity  to  mechanical  or  luminous  stimuli.  The 
appearance  of  the  water  was  also  watched;  some- 
times a  surface  foam  was  observed.  The  animals 
who  were  dying  or  apparently  dead  were  removed 
from  the  water  and  placed  in  tap  water;  about  50% 
of  them  recovered.  It  is  shown  that  the  toxicity  of 
the  two  forms  of  ammonia  in  solution  depends 
little  on  the  ammonium  concentration,  and  depends 
mainly  on  the  concentration  of  dissolved  NH3 
which  is  proportional  to  PNH3  and  increases  with 
pH.  (Miller-PTT) 
W89-09300 


FOREST  DECLINE  AND  ACIDIC  DEPOSI- 
TION, 

Electric  Power  Research  Inst.,   Palo  Alto,  CA. 
L.  F.  Pitelka,  and  D.  J.  Raynal. 
Ecology  ECOLAR,  Vol.  70,  No.  1,  p  2-10,  Febru- 
ary 1989.  81  ref. 

Descriptors:  'Acid  rain  effects,  'Acid  rain,  'Re- 
views, 'Environmental  effects,  'Forests,  'Forest 
management,  'Water  pollution  effects,  Govern- 
mental interrelations,  Chemistry  of  precipitation, 
Trees,  Spruce  trees,  Pine  trees,  Maple  trees,  Patho- 
gens, Succession,  Acidic  soils,  Research  priorities, 
Legislation,  Successions. 

The  current  forest  decline  phenomena  are  briefly 
reviewed.  Crucial  issues  regarding  supposed  in- 
stances of  forest  decline  include  (1)  whether  a 
forest  is  actually  undergoing  a  significant  abnormal 
decline,  and  (2)  whether  the  decline  might  be 
linked  to  human  activities.  Climatic  cycles,  ex- 
tremes of  weather,  attacks  by  insects  and  patho- 
gens, and  natural  succession,  as  well  as  natural 
disturbances  and  those  caused  by  human  activities, 
all  influence  forest  health.  In  West  Germany, 
forest  decline  has  attracted  more  attention  than  in 


most  other  regions  of  the  world  because  (1)  early 
warnings  of  forest  decline  originated  there,  (2)  a 
governmental  'forest  damage  survey'  has  publi- 
cized the  problem,  and  (3)  concern  has  resulted  in 
considerable  research  on  the  problem.  One  of  the 
more  significant  features  of  forest  decline  in  Ger- 
many is  the  synchrony  of  appearance  of  decline 
symptoms  in  different  species  and  regions.  This 
occurrence  is  a  major  reason  that  acidic  precipita- 
tion or  air  pollutants  were  suspected  to  be  the 
proximal  cause.  The  extent  of  forest  decline  in 
other  European  countries  is  less  clear,  though 
there  is  growing  evidence  that  soil  acidification  has 
occurred  in  recent  decades.  In  North  America, 
unexplained  declines  in  red  spruce,  several  south- 
ern pines,  and  sugar  maple  have  been  reported  and 
are  receiving  considerable  research  attention.  The 
present  effort  ot  assess  the  extent  and  causes  of 
unexplained  forest  decline  in  Europe  and  North 
America  is  unprecedented.  This  is  because  of  (1) 
the  sheer  magnitude  of  the  effort  financially,  (2) 
the  coordination  of  the  different  funding  agencies, 

(3)  the  basic,  long-term  focus  of  the  research,  and 

(4)  the  initiation  of  the  research  prior  to  passage  of 
any  legislation  to  control  acid  deposition.  The  role 
of  science  and  the  scientist  in  the  research  is  re- 
viewed. (Friedmann-PTT) 

W89-09345 


SIGNIFICANCE  OF  CHANGES  IN  K  SUB  C 
VALUES  FOR  CA-AL  EXCHANGE  AND  ITS 
EFFECTS  ON  SOIL  AND  WATER  ACIDIFICA- 
TION PREDICTIONS, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Inst,  foer 

Ekologi  och  Miljoevaard. 

For  primary  bibliographic  entry  see  Field  2K. 
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EFFECT  OF  BLEACHED  KRAFT  PULP  MILL 
EFFLUENT  ON  HEPATIC  BIOTRANSFORMA- 
TION   REACTIONS    IN    VENDACE    (CORE- 
GONUS  ALBULA  L.), 
Kuopio  Univ.  (Finland).  Dept.  of  Physiology. 
P.  Linsdstrom-Seppa,  P.  J.  Vuorinen,  M. 
Vuorinen,  and  O.  Hanninen. 

Comparative  Biochemistry  and  Physiology 
CBPCEE,  Vol.  92C,  No.  1,  p  51-54,  1989.  2  fig,  26 
ref. 

Descriptors:  'Bleaching  wastes,  'Liver,  Cisco, 
'Water  pollution  effects,  'Population  exposure, 
•Fish,  'Biotransformation,  'Pulp  wastes,  'Kraft 
mills,  Industrial  wastes,  Biochemistry,  Metabolism, 
Enzymes,  Dose-response  relationships,  Effluents, 
Animal  tissues. 

The  effect  of  bleached  kraft  pulp  mill  effluent 
(BKME)  on  xenobiotic  biotransformation  enzyme 
activities  in  the  liver  of  vendace  (Coregonus  albula 
L.)  was  studied  by  exposing  some  fish  in  field 
laboratory  tanks  at  0,  0.1,  0.2  and  0.5%  (v/v) 
effluent  concentrations  of  BKME  corresponding  to 
0-0.08  toxic  units  and  others  in  clean  water  as 
controls.  Slight  increase  (57%,  68%)  in  polysub- 
strate  monooxygrease  enzyme  activities,  measured 
as  benzo(a)pyrene  hydroxylase  and  7-ethoxycou- 
marin  O-deethylase  activities,  was  observed  in  a 
dose-related  manner  after  70  days  of  exposure  to 
0.5%  concentration  of  BKME.  Highest  increase 
was  observed  at  0.2%  effluent  concentration  after 
120  days  of  exposure,  measured  as  benzo(a)pyrene 
hydroxylase  activity.  BKME  had  an  affect  on 
UDPglucuronosyltransferase,  at  the  beginning  (14- 
70  days)  by  decreasing  and  in  longer  exposure  (120 
days)  by  slightly  increasing  the  activity.  (Author's 
abstract) 
W89-09349 


EFFECTS  OF  TRIBUTYLTIN  COMPOUNDS 
ON  IONIC  REGULATION  AND  GILL  ATPASE 
ACnVLTY  IN  ESTUARINE  FISH, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
A.  E.  Pinkney,  D.  A.  Wright,  M.  A.  Jepson,  and 
D.  W.  Towle. 

Comparative  Biochemistry  and  Physiology 
CBPCEE,  Vol.  92C,  No.  1,  p  125-129,  1989.  7  tab, 
29  ref. 

Descriptors:  'Enzymes,  'Fish,  'Pesticides,  *Or- 
ganotins,   'Tin,   'Water  pollution   effects,   'Gills, 


Effects  Of  Pollution — Group  5C 

'Fish  physiology,  'Antifoulants,  'Biochemistry, 
'Estuaries,  Bass,  Population  exposure,  Ions, 
Sodium,  Calcium,  Magnesium,  Organotins,  Killi- 
fish. 

Striped  bass  (Morone  saxatilis)  were  exposed  to  0, 
0.10,  0.34,  or  1.09  micrograms/1  tributyltin  (TBT) 
for  14  days.  Gill  Mg(2  +  )  ATPase  and  serum 
Na(+),  K(+),  Ca(2  +  ),  and  Mg(2+)  were  not 
altered,  Na(+)K(+)  ATPase  was  significantly  (p 
<  0.05)  increased  (+48%)  at  0.10  micrograms/1. 
In  striped  bass,  gill  homogenates  exposed  to  TBT 
in  vitro,  there  was  significant  inhibition  of 
Na(+)K(+)  ATPase  at  106.0  micrograms/1 
(17.2%)  and  Mg(2  +  )  ATPase  at  53.0  and  106.0 
micrograms/1  (16.0%  and  24.3%,  respectively).  In 
mummichog  (Fundulus  heteroclitus)  gill  homog- 
enates, there  was  significant  inhibition  of 
Na(+)K(+) ATPase  at  25.3  and  50.5  micrograms/1 
(10.9%  and  16.1%)  and  MG(2  +  ) ATPase  at  5.1, 
25.3,  and  50.5  micrograms/1  (26.7%,  32.2%,  and 
36.2%).  (Author's  abstract) 
W89-09350 


DOSE-RESPONSE  ANALYSIS  OF  CADMIUM 
IN  THE  GENERAL  ENVIRONMENT  WITH 
SPECIAL  REFERENCE  TO  TOTAL  CADMIUM 
INTAKE  LIMIT, 

Kanazawa  Medical  Univ.,  Uchinada  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09360 


EFFECTS  OF  INGESTED  CRUDE  AND  DIS- 
PERSED CRUDE  OIL  ON  THERMOREGULA- 
TION IN  DUCKS  (ANAS  PLATYRHYNCHOS), 

Trondheim  Univ.   (Norway).  Dept.  of  Zoology. 

B.  M.  Jenssen. 

Environmental  Research  ENVRAL,  Vol.  48,  No. 
1,  p  49-56,  February  1989.  2  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Ducks,  'Metabolism,  'Temperature  control, 
'Dispersants,  Thermal  stress,  Oil  spills,  Oil,  Heat 
balance. 

The  effects  of  oil  pollution  on  adult  seabirds  are 
divided  into  two  categories:  damage  caused  by  the 
toxicity  of  the  oil,  and  damage  due  to  effects  of  oil 
on  the  plumage  and  in  turn  on  the  heat  balance. 
Thermoregulatory  effects  of  ingested  doses  of 
Statfjord  A  crude  oil  and  of  this  oil  mixed  with  the 
dispersant  Finasol  OSR-5  were  studied  in  adult 
domestic  ducks  (Anas  platyrhynchos)  exposed  to 
ambient  temperatures  of  16  C  and  -17C.  The  data 
show  that  ingestion  of  both  the  crude  and  the  oil- 
dispersant  mixture  resulted  in  an  increased  body 
temperature  during  exposure  to  the  low  ambient 
temperature  (-17  C).  Neither  contaminant  had  any 
effect  on  body  temperature  during  exposure  to  16 

C.  Ingestion  of  the  contaminants  had  no  effect  on 
metabolic  heat  production  at  either  ambient  tem- 
perature. The  breast  skin  temperature  of  the  ducks 
in  both  contaminated  groups  was  significantly  de- 
creased when  the  ducks  were  exposed  to  the  low 
ambient  temperature.  This  indicates  that  the  in- 
crease in  body  temperature  observed  in  the  con- 
taminated ducks  at  the  low  ambient  temperature  is 
due  to  an  increase  in  peripheral  vasoconstriction. 
(Author's  abstract) 

W89-09361 


CONTAMINANT  EFFECTS  ON  OVARIAN  DE- 
VELOPMENT EV  ENGLISH  SOLE  (PARO- 
PHYRS  VETULUS)  FROM  PUGET  SOUND, 
WASHINGTON, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Coastal  Zone  and  Estuarine  Studies  Div. 
J.  L.  Johnson,  E.  Casillas,  T.  K.  Collier,  B.  B. 
McCain,  and  U.  Varanasi. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  12,  p  2133-2146, 
December  1988. 

Descriptors:  'Morbidity,  'Water  pollution  effects, 
•Pollutants,  'Fish  diseases,  'Sole,  'Toxicity,  Fish 
physiology,  Washington,  Marine  environment, 
Population  exposure,   Organic  compounds,   Fish. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

In  a  study  evaluating  the  effects  of  exposure  to 
xenobiotic  compounds  on  ovarian  development  in 
English  sole  (Parophyrs  vetulus),  prespawning  fe- 
males were  sampled  from  four  sites  in  Puget 
Sound,  Washington,  during  the  1986  and  1987 
spawning  seasons.  Two  sampling  sites  had  high 
concentrations  of  xenobiotic  compounds  in  the 
sediment,  while  the  other  sites  were  less  contami- 
nated. The  following  factors  associated  with  ovari- 
an maturation  were  measured:  ovarian  develop- 
mental stage,  ovarian  atresia,  gonadosomatic  index, 
plasma  estradiol,  and  plasma  vitellogenin  as  esti- 
mated from  alkali-labile  phosphorus.  Contaminant 
exposure  was  assessed  by  measuring  concentra- 
tions of  fluorescent  aromatic  compounds  in  the 
bile,  hepatic  aryl  hydrocarbon  hydroxylase  (AHH) 
activity,  and  hepatic  polychlorinated  biphenyl 
levels,  and  liver  tissue  was  examined  histologically 
for  the  presence  of  suspected  toxicopathic  lesions. 
Female  English  sole  from  the  heavily  contaminat- 
ed sites  were  significantly  less  likely  to  undergo 
gonadal  recrudescence  and  had  lower  mean  levels 
of  plasma  estradiol  than  females  from  the  less 
contaminated  sites.  The  risk  of  inhibited  gonadal 
recrudescence  was  significantly  increased  in  sole 
with  elevated  hepatic  AHH  activity,  and  a  AHH 
activity  was  also  significantly  negatively  correlat- 
ed with  plasma  estradiol  level.  These  findings  sug- 
gest that  contaminant  exposure  may  interfere  with 
ovarian  development  in  female  English  sole.  (Au- 
thor's abstract) 
W89-09365 


EXPERIMENTAL  INDUCTION  OF  LIVER  TU- 
MOURS IN  RAINBOW  TROUT  (SALMO 
GAIRDNERD  BY  CONTAMINATED  SEDI- 
MENT FROM  HAMILTON  HARBOUR,  ON- 
TARIO, 

Trent   Univ.,    Peterborough   (Ontario).    Environ- 
mental and  Resource  Studies  Program. 
C.  D.  Metcalfe,  V.  W.  Cairns,  and  J.  D. 
Fitzsimons. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  12,  p  2161-2167, 
December  1988.  5  fig,  3  tab,  28  ref. 

Descriptors:  *Trout,  'Liver,  'Carcinogens,  •Mor- 
bidity, 'Lake  sediments,  'Toxicity,  *Fish  diseases, 
Lake  Ontario,  Sediments,  Canada,  Contaminants, 
Organic  compounds. 

Sediments  from  Hamilton  Harbor  and  an  unconta- 
minated  control  site  were  collected  and  extracted 
for  organic  contaminants  to  investigate  the  puta- 
tive association  between  chemical  contaminants 
and  high  incidences  of  fish  tumors  in  Hamilton 
Harbor,  in  western  Lake  Ontario.  Sediment  extract 
from  Hamilton  Harbor  had  high  levels  of  polynu- 
clear  aromatic  hydrocarbons  and  was  mutagenic  in 
the  Ames  bacterial  mutagenicity  assay  with  and 
without  S-9  activation.  In  two  sets  of  experiments 
using  a  trout  sac-fry  microinjection  route  of  expo- 
sure, Hamilton  Harbor  sediment  extract  induced 
hepatocellular  carcinomas  in  rainbow  trout  (Salmo 
gairdneri).  Although  these  data  do  not  show  that 
chemical  contaminants  are  directly  responsible  for 
the  development  of  neoplasms  in  fish  from  Hamil- 
ton Harbor,  there  is  a  clear  indication  of  the  poten- 
tial for  this  etiology.  This  study  also  shows  the 
flexibility  and  sensitivity  of  the  trout  sac  fry  car- 
cinogenesis assay  and  indicates  the  potential  for 
applying  this  technique  to  other  problems  in  envi- 
ronmental toxicology.  (Vernooy-PTT) 
W89-09366 


ZINC  INFLUX  ACROSS  THE  ISOLATED,  PER- 
FUSED HEAD  PREPARATION  OF  THE  RAIN- 
BOW TROUT  (SALMO  GAIRDNERD  IN  HARD 
AND  SOFT  WATER, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
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IMMUNOTOXICITY  OF  2,3,7,8-TETRACH- 
LORODIBENZO-P-DIOXIN  IN  A  COMPLEX 
ENVIRONMENTAL  MIXTURE  FROM  THE 
LOVE  CANAL, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 


J.  B.  Silkworth,  D.  S.  Cutler,  and  G.  Sack. 
Fundamental  and  Applied  Toxicology  FAATDF, 
Vol.  12,  No.  2,  p  303-312,  February  1989.  1  fig,  3 
tab,  24  ref.  NIEHS  grant  ES02897. 

Descriptors:  'Dioxins,  'Chlorinated  hydrocarbons, 
•Toxicity,  'Love  Canal,  *New  York,  'Water  pol- 
lution effects,  'Leachates,  'Bioassay,  'Chemical 
wastes,  Biochemical  tests,  Mice. 

The  organic  phase  of  the  leachate  (OPL)  from  the 
Love  Canal  chemical  dump  site  contains  more  than 
100  organic  compounds  including  2,3,7, 8-tetrach- 
lorodibenzo-p-dioxin  (TCDD).  The  immunotoxic 
potential  of  OPL  was  determined  in  two  mouse 
strains  which  differ  in  their  sensitivity  to  aromatic 
hydrocarbon     (Ah)     receptor-mediated     toxicity. 
OPL  was  administered  in  corn  oil  in  a  single  oral 
gavage  to  male  BALB/cByJ  (Ah(b)/Ah(b))mice 
(0.5,  0.8,  or  1.1  gAg)  and  DBA/2J(Ah(d)/Ah(d)) 
mice  (0.6,  0.9,  or  1.3  gAg).  TCDD  was  similarly 
administered  at  0.25,  1.0,  4.0  or  16.0  micrograms/ 
kg.  Two  days  later  all  mice  were  immunized  with 
sheep   erythrocytes    (SRBC).    The    antibody    re- 
sponse (PFC)  and  organ  weights  were  evaluated  4 
days  later.   OPL  produced  thymic  atrophy  and 
hepatomegaly  in  both  strains  at  all  dose  levels.  The 
PFC/spleen  in  BALB  cByJ  mice  was  significantly 
reduced  at  the  three  doses  to  34,   13,  and   15% 
respectively,  of  the  control  response.  Serum  anti- 
SRBC  antibody  levels  and  relative  spleen  weights 
were  also  reduced.  The  only  immune  effect  in  the 
DBA/2J  mice  was  a  decrease  of  the  PFC/spleen 
to  58%  of  the  control  at  the  highest  dose.  TCDD 
decreased  the  relative  thymus  and  spleen  weights 
only  in  BALB/cByJ  mice.  However,  TCDD  pro- 
duced hepatomegaly,   a  decrease  in  serum  anti- 
body,   and    a   decrease   in    PFC/spleen    in   both 
BALD/cByj  and  DBA/2J  mice  to  3  and   15%, 
respectively,    at    16    microgramsAg.    Thus,    the 
TCDD  dose  required  to  cause  a  50%  suppression 
(ED50)  of  PFC/spleen  for  the  BALB/cByJ  and 
DBA/2J  strains  was  1.84  and  3.89  microgramsAg, 
respectively.  The  ED50  for  OPL  was  0.24  gAg  in 
BALB/cByJ  mice.  The  TCDD  concentration  in 
the  OPL  was  estimated  to  be  7.6  ppm,   which 
agrees  closely  with  the  chemical  analysis  (3  ppm). 
The  results  suggest  that  the  immunosuppression 
caused  by  OPL  in  BALB/cByJ  mice  was  primari- 
ly due  to  TCDD,  that  the  non-TCDD  components 
of  OPL  diminished  the  TCDD  immunotoxicity  in 
the  DBA/2J  strain,  and  that  the  thymic  atrophy 
and  hepatomegaly  were  caused  primarily  by  the 
non-TCDD  components  of  the  OPL.  (Author's 
abstract) 
W89-09373 


EXPOSURE  TO  LEGIONELLACEAE  AT  A 
HOT  SPRING  SPA:  A  PROSPECTIVE  CLINI- 
CAL AND  SEROLOGICAL  STUDY, 

Centre  National  de  Reference  des  Legionelloses, 

Lyon  (France). 

N.  Bornstein,  D.  Marmet,  M.  Surgot,  M.  Nowicki, 

and  A.  Arslan. 

Epidemiology    Information   EPINEU,    Vol.    102, 

No.  1,  p  31-36,  February  1989.  4  tab,  5  ref. 

Descriptors:  'Bacterial  analysis,  'Legionella,  'Hot 
springs,  'Epidemiology,  'Human  diseases,  'Infec- 
tion, Pollutant  identification,  Contamination, 
France. 

Following  the  occurrence  of  five  cases  of  Legion- 
naires' disease  among  patients  and  therapists  at  a 
French  hot  spring  spa,  a  series  of  cleansing  proce- 
dures and  an  epidemiological  study  were  undertak- 
en. During  a  3-month  period,  the  spring  water  was 
repeatedly  sampled.  Serum  samples  were  taken 
from  689  randomly  selected  patients,  230  thera- 
pists, 134  administrative  staff  and  a  control  group 
of  904  blood  donors.  Legionellaceae  were  present 
in  the  spring  water  at  concentrations  of  1000- 
100,000  colony  forming  units/L.  Fifteen  different 
species  or  serogroups  were  isolated,  with  Legion- 
ella pneumophila  serogroups  3  and  1  predominat- 
ing. No  clinical  cases  of  Legionnaires  disease  were 
observed  during  the  study.  However,  1 1  %  of  the 
therapists  and  5%  of  the  patients  either  had  a  high 
titre  of  antibody  (>  or  =  256)  to  at  least  one 
species  or  serogroup,  or  seroconverted  during  the 
study.  Mean  antibody  titres  in  the  three  study 
groups  were  significantly  higher  than  those  in  the 


blood  donors  against  1 1  of  the  32  legionella  anti- 
gens tested.  Nine  of  these  1 1  antigens  correspond- 
ed to  species  or  serogroups  isolated  from  the 
spring  water.  The  highest  mean  antibody  titres  in 
all  three  study  groups  were  against  L.  pneumo- 
phila serogroup  3,  the  most  common  legionella  in 
the  spring  water.  These  findings  have  important 
implications  for  the  maintenance  of  adequate  stand- 
ards of  hygiene,  bacteriological  sampling  and  clini- 
cal surveillance  in  this  and  similar  establishments. 
(Author's  abstract) 
W89-09379 


LEGIONELLA  PNEUMOPHILA  IN  A  HOSPI- 
TAL IN  TORINO,  ITALY:  A  RETROSPECTIVE 
ONE- YEAR  STUDY, 

Turin  Univ.  (Italy).  Inst,  of  Hygiene. 

For  primary  bibliographic  entry  see  Field  5A. 
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SCHISTOSOMIASIS  IN  KANO  STATE,  NIGE- 
RIA: I.  HUMAN  INFECTIONS  NEAR  DAM 
SITES  AND  THE  DISTRIBUTION  AND  HABI- 
TAT PREFERENCES  OF  POTENTIAL  SNAIL 
INTERMEDIATE  HOSTS, 

Bayero  Univ.,  Kano  (Nigeria).  Dept.  of  Biological 
Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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ENVIRONMENTAL  STUDY  OF  A  NOSOCO- 
MIAL OUTBREAK  OF  LEGIONELLOSIS  IN  A 
CITY  HOSPITAL, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Faculty  of 

Medicine. 

For  primary  bibliographic  entry  see  Field  5B. 
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COMBINED  ACTION  OF  CARBARYL  AND 
PHENTHOATE  ON  THE  SENSnTVTTY  OF 
THE  ACETYLCHOLINESTERASE  SYSTEM  OF 
THE  FISH,  CHANNA  PUNCTATUS  (BLOCH), 

Nagarjuna  Univ.,  Nagarjunanagar  (India).  Dept.  of 

Zoology. 

K.  R.  S.  Sambasiva-Rao,  and  K.  V.  Ramana-Rao. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  17,  No.  1,  p  12-15,  February  1989. 

2  tab,  14  ref. 

Descriptors:  'Fish  physiology,  'Carbamate  pesti- 
cides, 'Organophosphorus  pesticides,  'Enzymes, 
•Water  pollution  effects,  'Pesticide  toxicity,  'Fish, 
Acetylcholinesterase,  Carbaryl,  Phenanthoate, 
Synergistic  effects,  Inhibition. 

Inhibition  of  acetylcholinesterase  (AChE)  and  ac- 
cumulation of  acetylcholine  were  observed  in  tis- 
sues of  fish,  Channa  punctarus,  during  carbaryl 
and/or  phenthoate  toxicity.  Carbaryl  in  combina- 
tion with  phenanthoate  exerted  synergism  on  the 
AChE  system  during  their  interaction.  It  is  likely 
that  the  toxicity  of  carbaryl  is  potentiated  by  the 
presence  of  the  other  pesticide,  phenthoate.  The 
exact  mechanism  by  which  this  interaction  of  C 
and  P  leads  to  the  manifestation  of  potentiation  is 
still  obscure.  The  manifestation  of  an  additive 
effect  in  C  +  P  combination  selected  suggests  the 
possible  inhibition  of  carboxylesterases  by  phenth- 
oate, resulting  in  prevention  of  carbaryl  detoxifica- 
tion. Such  an  inhibition  of  carboxylesterases  by  P 
results  in  the  potentiation  of  C  toxicity  when  both 
chemicals  are  administered  simultaneously.  When 
fish  are  exposed  to  C  and  P  simultaneously,  P 
binds  to  carboxylesterases  because  of  its  higher 
affinity  and  is  detoxified.  (Miller-PTT) 
W89-09412 


DETERGENT-INDUCED  CHANGES  IN  THE 
MAPPING  OF  CERTAIN  ENZYMES  IN  VARI- 
OUS CELL  TYPES  OF  RITA  RITA:  I.  OPERCU- 
LAR EPIDERMIS, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 

Zoology. 

D.  Roy. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  17,  No.  1,  p  59-66,  February  1989. 

2  tab,  13  ref. 
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Descriptors:  *Water  pollution  effects,  'Fish,  *Cat- 
fish,  *Epidermis,  •Enzymes,  'Detergents,  Phos- 
phatase, MetaboUsm,  Animal  tissues,  Histology. 

An  attempt  was  made  to  examine  the  changes  in 
the  activities  of  several  important  enzymes,  namely 
phosphatase,  alkaline  phosphatase,  nonspecific  es- 
terase, Ca(++)--and  Mg(+-t-)-dependent  AT- 
Pases,  5'-nucleotidase,  glucose-6-phosphatase,  suc- 
cinate dehydrogenase,  glucose-6-phosphate  dehy- 
drogenase, and  monoamine  oxidase  engaged  in  var- 
ious metabolic  processes  in  the  epidermis  of  a 
catfish,  Rita  rita,  under  the  influence  of  an  anionic 
detergent,  dodecylbenzene  sodium  sulfonate.  The 
different  cell  types  in  the  opercular  epidermis, 
when  exposed  to  the  detergent  in  the  concentra- 
tion of  6.9  mg/1  (96-hr  LC50  of  the  detergent),  had 
a  gradual  decrease  in  the  activity  of  various  en- 
zymes responsible  for  different  metabolic  processes 
inside  the  cell.  After  a  certain  period  of  detergent 
exposure,  the  activities  of  all  the  enzymes  in  these 
cells  were  completely  inhibited.  Either  a  gradual 
or  a  sudden  decrease  was  observed  in  the  intensity 
of  reaction  for  certain  metabolically  important  en- 
zymes in  various  cell  types  of  the  epidermis.  There 
may  be  one  or  many  probable  reasons  for  such  a 
change.  (See  also  W89-09414)  (Miller-PTT) 
W89-09413 


DETERGENT-INDUCED  CHANGES  IN  THE 
MAPPING  OF  CERTAIN  ENZYMES  IN  VARI- 
OUS CELL  TYPES  OF  RITA  RITA:  II.  GILL 
EPITHELIUM, 

Central  Marine  Fisheries  Research  Inst.,  Cochin 

(India). 

D.  Roy. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  17,  No.  1,  p  67-74,  February  1989. 

2  tab,  17  ref. 

Descriptors:  *Water  pollution  effects,  'Gills, 
•Fish,  *Catfish,  *Enzymes,  *Detergents,  Phospha- 
tase, Epithelium,  Tissue  analysis,  Inhibition,  Mor- 
tality. 

The  effects  of  an  anionic  detergent,  dodecylben- 
zene sodium  sulfonate,  on  the  activity  of  certain 
enzymes,  namely  phosphatase,  alkaline  phospha- 
tase, nonspecific  esterase,  Ca(+  +)--and  Mg(  +  -In- 
dependent ATPases,  5'-nucleotidase,  glucose-6- 
phosphatase,  succinate  dehydrogenase,  glucoses- 
phosphate  dehydrogenase,  and  monoamine  oxi- 
dase, in  various  cell  types  of  the  gill  epithelium  of 
the  catfish  Rita  rita  were  studied.  Rita  rita  were 
exposed  to  6.9  mg/liter  (96-hr  LC50  of  detergent). 
Loss  of  activity  of  these  enzymes  responsible  for 
various  metabolic  processes  in  fish  gill  epithelium 
was  observed  using  a  battery  of  histochemical 
techniques.  It  can  be  assumed  that  this  inhibition 
may  be  due  to  the  higher  dose  used,  causing  rapid 
and  unbearable  destruction  leading  to  the  death  of 
the  fish.  The  reasons  may  be  that  either  the  condi- 
tions inside  the  cells  are  made  noncongenial  for  the 
enzymes  to  enzyme  structure  is  destroyed.  The 
other  reason  for  the  disappearance  of  the  enzyme 
activity  may  be  due  to  their  exhaustion  caused  by  a 
sudden  load  of  activity  for  excessive  mucus  secre- 
tion. (See  also  W89-09413)  (Miller-PTT) 
W89-09414 


EFFECT  OF  BIMETALLIC  CONCENTRA- 
TIONS OF  NL  CR,  AND  PB  ON  GROWTH, 
UPTAKE  OF  NITRATE  AND  AMMONIA, 
14C02  FLXATION,  AND  NTTROGENASE  AC- 
TIVITY OF  NOSTOC  MUSCORUM, 
Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  for 
Advanced  Study  in  Botany. 
L.  C.  Rai,  and  M.  Raizada. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  17,  No.  1,  p  75-85,  February  1989. 
3  fig,  6  tab,  19  ref. 

Descriptors:  *Water  pollution  effects,  *Toxicity, 
•Nickel,  •Chromium,  *Carbon  dioxide,  *Enzymes, 
•Nostoc,  •Algae,  'Lead,  *Nitrates,  Ammonia,  Bi- 
metallic concentrations,  Heavy  metals,  Antagonis- 
tic effects,  Growth,  Absorption,  Isotope  studies. 

The  toxicity  of  Cr,  Ni,  and  Pb  individually  as  well 
as  in  combination  (Cr  +  Ni,  Cr  +  Pb,  Ni  +  Pb) 
on   growth,   final   yield,    uptake   of  N03(-)   and 


NH4(+),  photosynthesis,  and  nitrogenase  activity 
of  Nostoc  muscorum  was  studied.  AH  test  metals, 
when  used  individually,  depicted  toxicity  against 
the  above-mentioned  processes  of  test  cyanobac- 
terium.  However,  their  interactive  effect  was 
found  to  be  mostly  of  antagonistic  type.  Antago- 
nism was  more  prevalent  in  those  combinations 
containing  nickel.  In  an  attempt  to  measure  the 
toxic  potential  of  Cr,  Ni,  and  Pb  with  respect  to 
time,  photosynthetic  carbon  fixation  was  found  to 
be  the  more  sensitive  parameter  followed  by 
N2ase,  NH4(+)  uptake,  and  N03(-)  uptake.  Con- 
trary to  this,  NH4(-(-)  uptake  followed  by  carbon 
fixation,  nitrate  uptake,  and  N2ase  appeared  to  be 
preferred  heirarchy  sequence  for  measuring  the 
toxicity  of  Cr,  Ni,  and  Pb  individually  without  any 
consideration  of  time.  The  toxicity  potentials  of 
metal  combinations  are  generally  less  significant 
than  those  of  individual  metals.  N2ase  seems  to  be 
a  more  critical  process  followed  by  NH4(+) 
uptake,  photosynthesis,  and  N03(-)  uptake  in 
measuring  metal  combination  effects  with  respect 
to  time.  However,  if  time  is  not  given  any  consid- 
eration, NH4(+)  uptake  remains  the  most  sensitive 
process  for  measuring  metal  combination  effects. 
These  results  suggest  that  exposure  time  and  treat- 
ment types  are  very  important  factors  in  evaluation 
of  heavy  metal  toxicity.  (Author's  abstract) 
W89-09415 


IMPACT  OF  TEMPERATURE  ON  THE  ACUTE 
TOXICITY  OF  ARSENATE  AND  ARSENITE 
TO  RAINBOW  TROUT  (SALMO  GAIRDNERD, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
S.  M.  McGeachy,  and  D.  G  Dixon. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  17,  No.  1,  p  86-93,  February  1989. 
1  fig,  1  tab,  23  ref.  NSERC  Strategic  grant  G1159. 

Descriptors:  *Water  pollution  effects,  •Tempera- 
ture effects,  'Toxicity,  *Fish,  *Trout,  •Arsenic 
compounds,  Thermal  pollution,  Arsenate,  Arsen- 
ite,  Median  tolerance  limit. 

Trout  exposed  to  arsenate  at  5  C  had  a  144-hr 
LC50  (95%  fiducial  limits)  of  114.1  (106.7  to  121.9) 
mg/liter,  twice  the  value  of  58  (50.6  to  66.4)  mg/ 
liter  evident  in  fish  exposed  at  15  C.  Temperature 
had  no  effect  on  the  toxicity  of  arsenite;  144-hr 
LC50s  at  5  and  15  C  were  17.7  (16.5  to  18.9)  and 
20.7  (19.9  to  21.5)  mg/liter,  respectively.  When 
fish  were  exposed  to  70  mg/liter  arsenate  for  72  hr, 
those  held  at  15  C  had  mean  whole-body  arsenic 
levels  that  were  five  times  higher  than  the  levels  in 
fish  held  at  5  C.  There  were,  however,  essentially 
no  differences  in  the  patterns  of  arsenic  uptake 
between  5  and  15  C  when  the  fish  were  exposed  to 
arsenate  at  0.7  or  1.2  of  the  144-hr  LC50  at  each 
temperature,  a  strategy  which  compensates  for 
temperature  as  a  modifier  of  toxicity.  Fish  which 
were  held  in  arsenate-free  water  after  the  72-hr 
arsenate  exposure  depurated  significantly  more  ar- 
senic at  15  C  than  at  5  C.  Despite  this,  it  is 
apparent  that  enhanced  uptake  at  15  C  was  the 
overriding  factor  controlling  the  differences  in  the 
expression  if  arsenate  toxicity  at  the  two  tempera- 
tures. (Author's  abstract) 
W89-09416 


EFFECT  OF  HUMIC  ACTD  ON  THE  TOXICITY 
AND  BIOAVAnABHJTY  OF  TRTVALENT 
CHROMIUM, 

Northeast  Louisiana  Univ.,  Monroe.  Toxicology 

Program. 

R.  A.  Stackhouse,  and  W.  H.  Benson. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.   17,  No.   1,  p  105-111,  February 

1989.  4  fig,  24  ref. 

Descriptors:  *Water  pollution  effects,  *Humic 
acids,  'Toxicity,  •Chromium,  *Daphnia,  Inverte- 
brates, Heavy  metals,  Bioavailability,  Crustaceans, 
Waterfleas,  Trace  metals,  Ecosystems,  Oxidation. 

Two  forms  of  chromium  (chromic  chloride  and 
chrome  lignosulfonate)  were  evaluated  using  a 
common  freshwater  invertebrate,  Daphnia  pulex. 
With  both  compounds,  50  mg/liter  humic  acid 
(HA)  significantly  decreased  toxicity  at  all  time 
points  examined.  The  remaining  two  HA  concen- 
trations, 0.5  and  5  mg/liter,  either  had  no  influence 


or  decreased  the  toxicity  of  the  compounds.  HA 
appeared  to  have  no  influence  on  the  bioavailabi- 
lity of  chrome  lignosulfonate.  However,  for  chro- 
mic chloride,  5  and  50  mg/liter  HA  decreased  the 
percentage  free  chromium  at  all  time  points  exam- 
ined. Understanding  the  behavior  of  trace  metals  in 
the  environment  is  essential  for  accurate  prediction 
of  the  toxicity  of  metals  in  freshwater  ecosystems. 
The  interaction  of  trace  metals  and  dissolved  or- 
ganic compounds,  such  as  HA,  can  result  in  the 
alteration  of  the  physicochemical  form  of  the 
metal,  which  in  turn  may  affect  bioavailability  and 
toxicity.  The  results  indicate  that  the  influence  of 
HA  on  the  biological  effects  of  chromium  is  de- 
pendent on  (1)  oxidation  state,  (2)  temporal  rela- 
tionship, and  (3)  HA  concentration.  (Miller-PTT) 
W89-09417 


EFFECT  OF  THERMAL  ADDITIONS  ON  THE 
DENSITY  AND  DISTRIBUTION  OF  THERMO- 
PHILIC AMOEBAE  AND  PATHOGENIC 
NAEGLERIA  FOWLERI  IN  A  NEWLY  CRE- 
ATED COOLING  LAKE, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Zoology  and 
Entomology. 

R.  L.  Tyndall,  K.  S.  Ironside,  P.  L.  Metier,  E.  L. 
Tan,  and  T.  C.  Hazen. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  3,  p  722-232,  March  1989. 
9  fig,  2  tab,  27  ref.  DOE  contract  DE-AC09- 
76SR00001. 

Descriptors:  *Protozoa,  *Water  pollution  effects, 
•Temperature  effects,  'Cooling  ponds,  'Patho- 
gens, Sediments,  Amoebae,  Distribution,  Patterns, 
Population  density,  Human  diseases. 

Pathogenic  Naegleria  fowleri  is  the  causative  agent 
of  fatal  human  amoebic  menigoencephalitis.  The 
protozoan  is  ubiquitous  in  nature,  and  its  presence 
is  enhanced  by  thermal  additions.  In  this  investiga- 
tion, water  and  sediments  from  a  newly  created 
cooling  lake  were  quantitatively  analyzed  for  the 
presence  of  thermophilic  amoebae,  thermophilic 
Naegleria  spp.,  and  the  pathogen  Naegleria  fow- 
leri. During  periods  of  thermal  additions,  the  con- 
centrations of  thermophilic  amoebae  and  the  ther- 
mophilic Naegleria  spp.  increased  as  much  as  5 
orders  of  magnitude,  and  the  concentration  of  the 
pathogen  N.  fowleri  increased  as  much  as  2  orders 
of  magnitude.  Concentrations  of  amoebae  returned 
to  prior  thermal  pertubation  levels  within  30  to  60 
days  after  cessation  of  thermal  additions.  Increases 
in  the  thermophilic  amoeba  concentrations  were 
noted  in  Savannah  River  oxbows  downriver  from 
the  Savannah  River  plant  discharge  streams  as 
compared  with  oxbows  upriver  from  the  dis- 
charge. Concentrations  of  thermophilic  amoebae 
and  thermophilic  Naegleria  spp.  correlated  signifi- 
cantly with  temperature  and  conductivity.  Air 
samples  taken  proximal  to  the  lake  during  periods 
of  thermal  addition  showed  no  evidence  of  ther- 
mophilic Naegleria  spp.  Isoenzyme  patterns  of  the 
N.  fowleri  isolated  from  the  cooling  lake  were 
identical  to  patterns  of  N.  fowleri  isolated  from 
other  sites  in  the  United  States  and  Belgium.  (Au- 
thor's abstract) 
W89-09423 


APPLICATION  OF  ADSORPTION  ISOTH- 
ERMS TO  CHROMIUM  ADSORPTION  ON  Z. 
RAMIGERA, 

Hacettepe    Univ.,    Ankara    (Turkey).    Dept.    of 

Chemical  Engineering. 

Y.  Sag,  and  T.  Kutsal. 

Biotechnology  Letters  BILED3,  Vol.  11,  No.  2,  p 

141-144,  February  1989.  4  fig,  2  tab,  4  ref. 

Descriptors:  'Adsorption,  'Wastewater  treatment, 
'Chromium,  Temperature  effects,  Biochemistry, 
Heavy  metals,  Biological  wastewater  treatment, 
Zoogloea. 

Adsorption  isotherms  for  the  adsorption  of  chro- 
mium on  Zoogloea  ramigera  are  developed.  The 
rates  were  affected  by  the  pH  and  temperature  of 
adsorption  medium.  The  biomass  of  Z.  ramigera  at 
pH  2.0  where  the  optimum  pH  for  biosorption  lies 
exhibited  the  highest  chromium  adsorptive  uptake 
capacity.  In  general,  higher  adsorptive  uptake  was 
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observed  at  25C  than  35C  and  45C.  However, 
there  was  not  much  difference  in  adsorption  be- 
tween 25  C  and  35  C.  Thus,  small  variation  in 
temperature  tend  not  to  alter  the  adsorption  proc- 
ess in  waste  treatment  to  a  significant  extent. 
(Freidmann-PTT) 
W89-09432 


ALUMINUM  LEACHING  BY  MINERAL  ACIDS 
IN  FOREST  SOILS:  I.  NLTRIC-SULFURIC 
ACID  DIFFERENCES, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  5B. 
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ALUMINUM  LEACHING  BY  MINERAL  ACIDS 
IN  FOREST  SOILS:  II.  ROLE  OF  THE  FOREST 
FLOOR, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  2G. 
W89-09468 


EFFECTS  AND  FATE  OF  PHENOL  IN  SIMU- 
LATED LANDFILL  SITES, 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 

and  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  5B. 
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OUTBREAK  OF  TYPHOID  FEVER  DUE  TO 
CONTAMINATION  OF  THE  MUNICIPAL 
WATER  SUPPLY  IN  NORTHERN  ISRAEL, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Medicine. 

N.  Egoz,  S.  Shihab,  L.  Leitner,  and  M.  Lucian. 

Israel  Journal  of  Medical  Sciences  UMDAI,  Vol. 

24,  No.  11,  p  640-643,  November  1988.  3  fig,  2  tab, 

10  ref. 

Descriptors:  *  Contamination,  'Municipal  water, 
•Israel,  'Wastewater  pollution,  'Human  diseases, 
'Epidemics,  Epidemiology,  Sewage  bacteria,  Dys- 
entery, Drinking  water,  Coliforms,  Typhoid  fever. 

An  outbreak  of  typhoid  fever  followed  a  large 
outbreak  of  dysentery  in  northern  Israel  in  1985. 
Both  outbreaks  resulted  from  contamination  of  a 
drilled  well  that  supplied  water  to  the  municipal 
water  system.  The  well  was  contaminated  from  a 
broken  main-pipe  coming  from  Shefaram  (an  Arab 
town.).  4,400  to  5900  fecal  coliforms/ 100  mL  of 
water  were  found  in  the  well,  which  was  close  (7 
m)  from  Shefaram's  main  sewage  pipe.  The  out- 
break of  typhoid  involved  77  people,  of  whom  75 
were  hospitalized.  In  67  people,  phage-type  C  sub 
1  (the  phage  type  dominant  in  Shefaram  since  the 
1950s)  was  isolated.  The  incubation  period  was 
relatively  long,  between  12  and  40  days  (median 
22)  exposure.  Over  50%  of  the  cases  were  children 
aged  0  to  14,  and  only  two  patients  were  older 
than  35  years;  the  sex  ratio  among  the  patients 
were  1:1.  The  incidence  rate  in  Shefaram  was  2.3 
times  higher  than  in  the  Krayot  (outlying  suburbs 
of  Haifa).  This  difference  was  due  mainly  to  the 
high  incidence  in  young  females  in  Shefaram.  The 
opposite  was  observed  during  the  outbreak  of  dys- 
entery, when  the  attack  rates  of  the  disease  were 
higher  in  the  Krayot.  Relapses  occurred  in  12%  (9 
cases).  This  outbreak  demonstrates  the  potential 
that  still  exists  for  serious  outbreaks  due  to  con- 
tamination of  the  municipal  water  supply.  (Au- 
thor's abstract) 
W89-09511 


WATERBORNE     ENTERIC     DISEASE     OUT- 
BREAKS IN  ISRAEL,  1976-1985, 

Personal    and    Community    Preventative    Health 

Services,  Jerusalem  (Israel). 

T.  H.  Tulchinsky,  I.  Levine,  R.  Abrookin,  and  R. 

Halperin. 

Israel  Journal  of  Medical  Sciences  UMDAI,  Vol. 

24,  No.  11,  p  644-651,  November  1988.  5  tab,  49 

ref. 

Descriptors:    'Water    treatment,    'Water    quality 
management,  'Contamination,  'Israel,  'Water  pol- 


lution effects,  'Human  diseases,  'Epidemics, 
Sewage  bacteria,  Drinking  water,  Dysentery, 
Water  quality,  Municipal  water,  Chlorination. 

Waterborne  enteric  disease  remains  a  major  public 
health  problem  in  developing  countries,  as  well  as 
in  developed  countries,  such  that  the  World  Health 
Organization  declared  1981-90  the  International 
Water  Decade.  Up  to  50%  of  Israel's  community 
water  supply  comes  from  the  Sea  of  Galilee  via  the 
national  water  carrier  and  undergoes  disinfection 
with  chlorine  dioxide  and  chlorine,  but  does  not 
undergo  physical  treatments  such  as  filtration  or 
coagulation.  The  remainder  of  community  drink- 
ing water  comes  from  local  groundwater  or 
springs,  which  are  usually  not  routinely  chlorinat- 
ed. Israeli  experience  with  waterborne  disease  out- 
breaks in  the  decade  1976-85  is  reviewed.  Commu- 
nity water  systems  accounted  for  52  outbreaks, 
with  25  occurring  between  1976  and  1980,  and  27 
between  1981  and  1985.  Total  cases  reported  in 
these  outbreaks  were  7,681  and  10,880  respective- 
ly. Shigella  and  Salmonella  were  the  major  orga- 
nisms in  the  outbreaks  in  both  time  periods.  During 
the  1981-85  period,  reported  cases  resulting  from 
these  outbreaks  constituted  a  very  high  percentage 
of  the  total  reported  cases  of  diarrheal  disease  in 
the  country.  The  waterborne  disease  outbreaks 
were  mostly  due  to  secondary  contamination  of 
water  systems  due  to  human  error  and  poor  main- 
tenance. In  comparison  with  the  United  States, 
Israel  experienced  18.7  times  as  many  community 
waterborne  disease  outbreaks  per  capita.  The  need 
for  routine  preventative  chlorination,  and  filtration 
on  a  selective  basis,  of  community  drinking  water 
systems  is  strongly  indicated,  as  recommended  in 
current  United  States  and  World  Health  Organiza- 
tion guidelines  in  order  to  improve  this  grossly 
substandard  aspect  of  Israeli  public  health.  (Au- 
thor's abstract) 
W89-09512 


EFFECT  OF  NITROGEN  AND  PHOSPHORUS 

ADDITION     ON     THE     PHYTOPLANKTON 

GROWTH    IN    WATER    COLLECTED    FROM 

DD7FERENT  TROPHIC  REGIONS  OF  LAKE 

BJAVA, 

Nagoya  Women's  Univ.  (Japan). 

N.  Ishida,  and  O.  Mitamura. 

Physiology  and  Ecology  Japan,  Vol.  25,  No.  1,  p 

9-17,  October  1988.  3  fig,  1  tab,  24  ref. 

Descriptors:  'Water  pollution  effects,  'Lake  Biwa, 
'Essential  nutrients,  'Nitrogen,  'Phosphorus, 
'Phytoplankton,  'Eutrophication,  'Water  pollu- 
tion effects,  'Japan,  'Algal  growth,  'Lakes,  Oligo- 
trophy, Limnology,  Enrichment,  Ammonia,  Ni- 
trates, Ureas,  Nutrients. 

The  importance  of  nitrogen  and  phosphorus  as 
factors  controlling  the  production  and  growth  of 
phytoplankton  collected  from  two  different  troph- 
ic areas  in  Lake  Biwa,  Japan  was  assessed  by  an 
enrichment  experiment.  Some  surface  layer  sam- 
ples were  taken  from  an  eutrophic  shallow  inlet  of 
the  southern  basin,  while  others  were  taken  from  a 
deep  and  oligotrophy  area  in  the  northern  basin. 
The  phytoplankton  from  the  eutrophic  area  well 
assimilated  ammonia,  nitrate  and  urea  during  the 
incubation  period,  and  showed  high  growth  and 
production.  However,  no  change  in  growth  rate 
was  seen  following  the  addition  of  phosphorus. 
Conversely,  the  addition  of  phosphorus  induced  a 
significant  (ten  fold)  increase  in  the  photosynthetic 
rate  of  the  phytoplankton  from  the  oligotrophy 
area,  and  the  addition  of  a  combination  of  nitrogen 
and  phosphorus  stimulated  phytoplankton  growth 
more  than  that  of  phosphorus  alone.  The  result 
suggests  that  the  phytoplankton  requirement  for 
nitrogen  and  phosphorus  correlates  with  the  nutri- 
ent concentrations  in  the  lake  water  of  each  area. 
(Author's  abstract) 
W89-09522 


MARINE  EUTROPHICATION  INDUCED 
OXYGEN  DEFICD2NCY:  EFFECTS  ON  SOFT 
BOTTOM  FAUNA,  WESTERN  SWEDEN, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoology. 
R.  Rosenberg,  and  L.  O.  Loo. 
Ophelia  OPHLAN,  Vol.   29,   No.   3,  p  213-225, 
December  1988.  5  fig,  3  tab,  41  ref. 


Descriptors:  'Kattegat,  'Eutrophication,  'Marine 
animals,  'Benthic  fauna,  'Mortality,  'Oxygen  defi- 
cit, 'Water  pollution  effects,  'Mollusks,  'Sweden, 
Nutrients,  Marine  environment,  Halocline,  Salini- 
ty, Environmental  effects,  Primary  production, 
Population  density. 

Marine  eutrophication  was  studied  in  a  multidisci- 
plinary  project  in  the  Kattegat,  western  Sweden. 
Input  of  nutrients  has  increased  several-fold  during 
this  century;  nitrogen  approx.  6  times  and  phos- 
phorus approx.  10  times.  This  has  caused  elevated 
concentrations  of  nutrients  in  the  water  and  in- 
creased primary  production.  Some  adverse  effects 
at  the  bottom  have  been  noted  annually  from  about 
August  through  October  in  the  1980's,  e.g.  fish 
catches  have  dropped  and  mortalities  have  been 
reported  for  fish  and  benthic  animals  including 
Nephrops  norvegicus.  The  effects  on  benthic  ma- 
crofauna,  which  are  suggested  to  be  caused  mainly 
by  oxygen  deficiency  occurring  especially  around 
the  depth  of  a  strong  halocline  (approx.  15  m),  but 
also  along  a  bottom  transect  down  to  57  m,  were 
evaluated.  At  some  sites  the  benthic  communities 
were  impoverished,  and  at  others  only  some  spe- 
cies seemed  to  be  especially  sensitive,  e.g.  the 
bivalve  Abra  alba  and  the  brittle  star  Amphiura 
filiformis.  In  shallow  (<  10  m)  exposed  waters  an 
annually  occurring  mortality  of  mollusks  was  ob- 
served over  large  areas  from  1980  onwards.  Af- 
fected species  were  mainly  the  bivalves  Cardium 
edule  and  Mya  arenaria.  The  causes  behind  this 
mortality  may  also  be  oxygen  deficiency  occurring 
during  calm  weather  periods.  (Author's  abstract) 
W89-09523 


TOLERANCE  OF  SCAPANIA  UNDULATA  TO 
BARIUM  PRESENT  IN  THE  ENVIRONMENT, 

Wroclaw  Univ.  (Poland).  Dept.  of  Ecology  and 

Nature  Protection. 

A.  Samecka-Cymerman. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

35,  No.  1,  p  33-44,  1988.  5  tab,  28  ref. 

Descriptors:  'Barium,  'Environmental  effects, 
•Plant  growth,  'Liverworts,  'Water  pollution  ef- 
fects, 'Bioassay,  'Toxicity,  'Lethal  limit,  'Bioac- 
cumulation,  Heavy  metals,  Stream  pollution, 
Tissue  analysis,  Plant  tissues,  Magnesium. 

Barium  content  in  the  liverwort  Scapania  undulata 
from  19  forest  streams  in  the  Sudetic  mountains  in 
Poland  ranged  from  0  to  5500  ppm.  Elevated  levels 
of  barium  in  some  populations  were  due  to  the 
presence  of  polymetallic  deposits,  barite  veins,  and 
fracture  springs,  i.e.,  were  related  to  the  geological 
situation  of  microhabitats.  For  estimation  of  the 
sensitivity  of  this  liverwort  to  the  toxic  action  of 
barium,  in  a  bioassay  plants  from  9  populations 
were  cultivated  in  solutions  containing  from  0  to 
250  mg  Ba/cu  dm.  After  16  days,  the  number  of 
dead  plants,  increases  in  gametophyte  length,  and 
length  and  number  of  I  range  lateral  branches  of 
gametophytes  were  determined.  The  lethal  dose 
(48-h  LC100)  of  barium  was  225-250  mg/cu  dm.  A 
concentration  of  150  mg  Ba/cu  dm  can  be  consid- 
ered to  be  harmless  to  S.  undulata.  After  comple- 
tion of  the  bioassay,  barium  contents  in  plants 
cultivated  in  a  barium  concentration  of  150  mg/cu 
dm  were  measured.  Calculated  significant  positive 
correlations  between  the  individual  features  of  the 
liverwort  and  magnesium  content  in  water  and 
plants  in  150  mg/cu  dm  Ba  confirm  the  reports  on 
the  protective  action  of  magnesium  in  preventing 
barium  plant  poisoning.  After  completion  of  the 
bioassay,  the  barium  content  in  plants  increased  by 
33.5-63.5%,  thus  testifying  to  the  barium  accumu- 
lation ability  of  S.  undulata.  (VerNooy-PTT) 
W89-09529 


EFFECT  OF  DETERGENT  ABS  ON  SHRIMP 
CRANGON  CRANGON  L., 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 

Dept.  of  Biology. 

G.  Drewa. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

35,  No.   1,  p  97-108,   1988.   10  fig,  4  tab,  34  ref. 

Descriptors:    'Shrimp,   'Alkylbenzene   sulfonates, 
•Detergents,  'Water  pollution  effects,  'Bioassay, 
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•Toxicity,  'Lethal  limit,  'Animal  pathology,  En- 
zymes, Tissue  analysis,  Animal  tissues,  Biochemis- 
try. 

Shrimp  Crangon  crangon  L.  were  exposed  to  ani- 
onic detergent  ABS  (sodium  alkylbenzene  sulfon- 
ate) in  concentrations  of  5-50  mg/L.  Even  at  a 
concentration  of  5  mg/L,  ABS  induced  mortality 
of  animals  and  caused  a  drop  in  the  activities  of 
arylsulfatase  (E.C.  3.1.6.1.),  acid  phosphatase  (E.C. 
3.1.3.2.)  and  cathespin  D  (E.C.  3.4.4.23.)  in  hepato- 
pancreas,  as  well  as  pathological  changes  in  this 
organ,  including  extensive  vacuolation,  and  degra- 
dation of  mitochondrial  and  cell  membranes.  Enzy- 
matic activity  decreased  by  20-50%  and  was  dose- 
dependent.  Moreover,  the  detergent  used  in  con- 
centrations of  5-50  mg/L  reduced  the  increase  in 
body  weight  in  one  molting  cycle  by  6-36%  and 
shortened  the  molting  cycle  by  31-53  h.  Destruc- 
tion of  biological  membranes  and  lack  of  tissue 
regeneration  led  to  death  of  shrimps.  The  mortality 
of  shrimps  (15  C,  8.6-9.3  g  02/L)  in  concentrations 
of  5  and  50  mg/L  was  100%  after  424  and  216  h 
respectively.  Temperature  elevation  by  5  C  and 
lowering  of  oxygen  content  in  water  significantly 
(p  <  0.001)  accelerated  mortality  of  the  shrimp. 
The  96-h  LC50  of  detergent  ABS  for  C.  crangon 
L.  is  27  mg/L.  (Author's  abstract) 
W89-09530 


ROLE  OF  LIGHT,  CARBON  DIOXIDE  AND 
NITROGEN  IN  REGULATION  OF  BUOYAN- 
CY, GROWTH  AND  BLOOM  FORMATION  OF 
ANABAENA  FLOS-AQUAE, 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

C.  N.  Spencer,  and  D.  L.  King. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 

No.  2,  p  283-296,  March  1989.  7  fig,  1  tab,  58  ref. 

Descriptors:  *Eutrophication,  *Anabaena,  ♦Buoy- 
ancy, *  Light  intensity,  *  Algal  growth,  *  Plant 
physiology,  Carbon  dioxide,  Nitrogen  compounds, 
Cyanophyta,  Vacuoles,  Population  dynamics,  En- 
vironmental effects. 

One  of  the  most  undesirable  symptoms  of  lake 
eutrophication  is  the  formation  of  surface  blooms 
of  blue-green  algae  (cyanobacteria).  Many  recent 
studies  suggest  that  blue-green  algae  gain  a  com- 
petitive advantage  over  other  algae  due  to  their 
buoyancy-regulating  abilities.  A  study  was  de- 
signed to  investigate  the  interactive  effects  of  light, 
C02  and  nitrogen  (NH4-N)  in  controlling  buoyan- 
cy and  growth  of  the  gas  vacuolate  blue-green 
alga,  Anabaena  flos-aquae.  At  high  light  intensities 
algal  growth  rates  were  high;  however,  the  alga 
was  non-buoyant  regardless  of  the  availability  of 
C02  or  NH4-N.  The  mechanism  for  buoyancy  loss 
involved  increased  cell  turgor  pressures  at  higher 
light  intensities  which  resulted  in  collapse  of  gas 
vacuoles.  At  lower  light  intensities,  algal  growth 
rates  and  cell  turgor  pressures  were  reduced  and 
buoyancy  was  controlled  by  the  availability  of 
C02  and  inorganic  nitrogen.  Carbon  dioxide  limi- 
tation increased  buoyancy,  while  reduced  inorgan- 
ic nitrogen  availability  reduced  buoyancy.  Mecha- 
nisms for  buoyancy  regulation  at  low  light  intensi- 
ties involved  changes  in  cellular  C/N  ratios  which 
appeared  to  affect  the  rate  of  synthesis  and  accu- 
mulation of  protein-rich  gas  vacuoles.  Algal  specif- 
ic growth  rates  were  combined  with  buoyancy 
data  to  form  a  single  index  (mu  sub  bloom)  of  the 
rate  of  surface  bloom  formation  of  A.  flos-aquae  as 
a  function  of  the  availability  of  light  and  C02  and 
NH4-N.  The  bloom  formation  index  was  enhanced 
with  decreased  availability  of  light  and  C02,  and 
increased  availability  of  NH4-N.  (Author's  ab- 
stract) 
W89-09534 


LIGHT  AND  SCANNING  ELECTRON  MICRO- 
SCOPIC STUDIES  ON  THE  EFFECT  OF  BIO- 
CIDAL PLANT  SAP  ON  THE  GKLLS  OF  A 
HJXL  STREAM  FISH,  GARRA  LAMTA  (HAM.), 
Bhagalpur  Univ.  (India).  Dept.  of  Zoology. 
J.  Ojha,  N.  C.  Rooj,  A.  K.  Mittal,  and  J.  S.  Datta 
Munshi. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  34,  No.  2, 
165-170,  February  1989.  12  fig,  6  ref. 


Descriptors:  *Biocides,  *Gills,  'Electron  micros- 
copy, 'Animal  pathology,  'Toxicity,  Fish  physiol- 
ogy, Fishkill,  Fishing,  Fish,  Microscopy. 

The  use  of  a  biocidal  sap  by  tribals  (aboriginal 
inhabitants  of  the  forests)  of  the  Ranchi  plateau  of 
Bihar,  India  for  fishing  has  affected  the  biotic 
component,  including  fish,  of  the  hill-stream  eco- 
system. The  effect  of  the  biocidal  plant  sap  (Ter- 
minalia  tomentosa)  on  the  gills  of  a  swift-current- 
adapted  hill-stream  fish,  Garra  lamta,  was  investi- 
gated using  light  and  scanning  electron  microsco- 
py. The  biocidal  plant  sap  affects  the  dissociation 
of  the  gill  filament  and  lamellar  epithelia  to  expose 
their  microvasculature.  The  toxic  chemicals  can 
then  easily  diffuse  into  the  blood  to  disturb  the 
metabolic  activities  of  the  fish.  The  toxicants  in  the 
bark  sap  also  seem  to  affect  the  neuromuscular 
coordination  of  the  adhesive  disc  and  the  fish  lose 
their  anchorage  and  locomotory  power  and  float 
on  the  surface.  Fusion  of  lamellae  and  prominent 
chloride  cells  are  further  effects  of  the  plant  sap, 
and  result  in  decreased  oxygen-uptake  and  an  ionic 
imbalance.  These  findings  will  be  helpful  in  devel- 
oping methods  to  check  mass  killings  of  fish  in  hill 
streams.  (VerNooy-PTT) 
W89-09537 


HISTOMORPHOLOGICAL  CHANGES  IN 
SOME  ORGANS  OF  THE  BROWN  BULL- 
HEAD, ICTALURUS  NEBULOSUS  LESUEUR, 
FOLLOWING  SHORT--AND  LONG-TERM  EX- 
POSURE TO  COPPER, 

Modena  Univ.  (Italy).  Dipt,  di  Biologia  Animale. 
I.  Benedetti,  A.  G.  Albano,  and  L.  Mola. 
Journal  of  Fish  Biology  JFIBA9,  Vol.  34,  No.  2,  p 
273-280,  February  1989.  2  fig,  18  ref. 

Descriptors:  'Bullhead,  'Tissue  analysis,  'Toxici- 
ty, 'Bioassay,  'Fish,  'Water  pollution  effects, 
'Animal  pathology,  'Copper,  Morphology,  Histol- 
ogy, Fish  physiology,  Liver,  Skin,  Gills. 

The  effects  of  copper  in  solution  on  Ictalurus  nebu- 
losus  were  studied  by  acute  short-term  bioassay 
and  long-term  bioassays.  The  96-h  LC50  value 
determined  by  static  bioassay  was  2.5  ppm.  Groups 
of  fish  used  for  the  histologic  tests  were  exposed  to 
copper  levels  (cupric  chloride)  of  5  ppm  (24  h)  and 
0.3  ppm  (40  days).  Histomorphological  and  histo- 
chemical  tests  were  performed  on  skin,  liver,  gills, 
gut  and  kidney;  enzymatic  tests  were  also  per- 
formed on  the  liver.  The  greatest  accumulation  of 
copper  occurred  in  the  gills  and  liver.  The  skin, 
liver  and  gills  all  showed  morphological  changes; 
the  skin  of  the  most  severely  affected  fish  appeared 
thinner  in  patches;  the  gills  showed  swollen  and 
hyperemic  lamellae,  necrosis  and  disintegration  of 
the  epithelium;  and  the  livers  had  areas  of  patchy 
degeneration  and  a  lower  glycogen  content  than 
controls.  The  results  of  the  histoenzymatic  test  on 
the  liver  agree  with  the  histological  findings  and 
confirm  a  mild  onset  and  slow  evolution  of  liver 
distress.  (Vernooy-PTT) 
W89-09539 


EFFECTS  OF  DISCHARGE  OF  MUNICIPAL 
WASTE  ON  WATER  QUALITY  OF  THE 
LOWER  MISSISSIPPI  RTVER, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology. 
J.  S.  Hanor. 

Environmental  Geology  and  Water  Sciences 
EVHPAZ,  Vol.  12,  No.  3,  p  163-175,  December 
1988.  12  fig,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Mississippi  River,  'Louisiana,  'Wastewater 
pollution,  'Self-purification,  Chlorides,  Nitrates, 
Nitrites,  Phosphorus,  Dissolved  oxygen,  Biological 
oxygen  demand,  Chemical  oxygen  demand,  Agri- 
cultural wastes,  Water  pollution  sources,  Munici- 
pal waste,  Industrial  wastes,  Graphical  analysis, 
Monitoring. 

The  effects  of  discharge  of  municipal  wastes  on 
water  quality  within  the  lower  Mississippi  River 
below  Old  River  have  been  reevaluated  using  pub- 
lished water  quality  data  in  the  Louisiana  reach  of 
the  river  for  the  water  years  1974-1984.  A  novel 
graphical  technique  facilitated  the  evaluation  of 


upriver  controls  on  water  quality  and  the  identifi- 
cation of  sources  and  sinks  along  the  lower  Missis- 
sippi. Comparison  of  calculated  annual  fluxes  at 
different  downstream  monitoring  stations  simpli- 
fied some  of  the  problems  inherent  in  evaluating 
analyses  of  samples  collected  from  different  water 
masses  during  a  typical  sampling  run.  The  absolute 
concentrations  of  chloride,  nitrite  plus  nitrate,  total 
phosphorus,  dissolved  oxygen,  BOD,  and  COD  are 
all  strongly  dependent  on  processes  occurring 
upriver.  Nonpoint  influx  of  materials  from  agricul- 
tural wastes  and  natural  plant  debris  may  be  the 
dominant  upstream  sources  of  N,  P,  BOD,  and 
COD.  Increases  in  chloride  and  phosphorus  down- 
stream within  the  lower  Mississippi  appear  to  be 
caused  by  discharge  of  industrial  wastes.  Nitrogen 
fluxes  decrease  downriver,  except  where  there  is 
local  discharge  of  high-N,  high-P  industrial 
wastewater,  possibly  from  fertilizer  plants.  Remov- 
al of  N  and  increases  in  BOD  may  be  due  in  part  to 
biological  uptake.  High  river  discharge  rates  and 
efficient,  natural  processes  of  reaeration  maintain 
high  oxygen  saturation  levels.  With  the  exception 
of  an  increase  in  bacterial  count,  the  discharge  of 
municipal  waste  into  the  Mississippi  River  in  Lou- 
isiana appears  to  have  had  no  significant  effect  on 
water  quality,  a  finding  consistent  with  the  U.S. 
Geological  study  conducted  by  Wells  in  1980.  It 
would  be  highly  desirable  in  future  mass  balance 
studies  if  existing  water  quality  programs  on  the 
Mississippi  River  were  to  adopt  a  Lagrangian  sam- 
pling approach.  (Author's  abstract) 
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NOSTOCOPHYCEAE  (CYANOPHYCEAE)  OF 
THE  DESCOBERTO  RESERVOIR,  FEDERAL 
DISTRICT,  BRAZIL  (NOSTOCOPHYCEAE 
(CYANOPHYCEAE)  DA  REPRESA  DO  DESCO- 
BERTO, DISTRTTO  FEDERAL,  BRASIL), 
Brasilia  Univ.  (Brazil).  Dept.  de  Biologia  Vegetal. 
For  primary  bibliographic  entry  see  Field  2H. 
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EFFECTS  OF  QATAR  LIGHT  CRUDE  OIL  ON 
THE  SALTMARSH  CRAB  SESARMA  CATEN- 
ATA  AND  ITS  IMPLICATIONS  IN  THE  FIELD: 
TOXICITY  TO  ADULTS  AND  LARVAE, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Zo- 
ology. 

D.  E.  Malan. 

South  African  Journal  of  Marine  Science  SJMSE7, 
Vol.  7,  p  37-44,  1988.  3  fig,  1  tab,  36  ref. 

Descriptors:  'Oil  pollution,  'Sublethal  effects, 
•Water  pollution  effects,  'Toxicity,  'Crabs, 
•Larvae,   Median   tolerance  limit,   Estuaries,   Se- 


The  toxicity  of  Qatar  Light  crude  oil  to  adult  and 
larval  Sesarma  catenata  was  determined  under  dif- 
ferent conditions  of  test  solution  preparation. 
Evaporation  of  the  oil  and  its  water-soluble  frac- 
tion (WSF)  were  studied  and  an  estimate  made  of 
oil  content  in  artificial  burrows  approximating  field 
volumes.  In  the  experiments  with  adults,  where 
crude  oil  was  added  to  the  surface  of  the  water  and 
WSF  was  not  renewed,  50%  mortality  was  not 
obtained,  but  the  crabs  were  sub-lethally  affected 
(righting  response  and  escape  mechanism).  These 
sub-lethally  affected  crabs  usually  recovered  after 
a  few  hours  as  the  WSF  of  the  crude  oil  escaped 
rapidly  from  the  seawater,  only  32%  remaining 
after  24  h.  In  the  experiment  where  the  experimen- 
tal solution  was  renewed  every  8  hours,  the  24-h 
and  96-h  LC50  values  were  12.0  and  9.2  mg/L. 
Ecological  toxicity  (animals  affected,  not  killed) 
was  in  all  cases  lower  than  acute  toxicity,  larvae 
being  much  more  sensitive  than  adults.  In  the 
event  of  an  oil  spill,  it  is  unlikely  that  the  oil  in  the 
seawater  contained  in  the  crab  burrows  will  reach 
the  high  concentrations  required  to  produce  death 
in  these  crabs.  (Author's  abstract) 
W89-09597 


CRITICAL  DEPOSITION  LEVELS  FOR  NI- 
TROGEN AND  SULFUR  ON  DUTCH  FOREST 
ECOSYSTEMS, 

Stichting  voor  Bodemkartering,  Wageningen 
(Netherlands). 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


W.  De  Vries. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 

No.  1-2,  p  221-239,  November  1988.  10  tab,  57  ref. 

Descriptors:  *Forest  ecosystems,  'Air  pollution, 
•Acid  rain  effects,  'Nitrogen,  'Sulfur,  'Deposi- 
tion, 'Eutrophication,  'Acidification,  'Plant  dis- 
eases, Nutrients,  Nitrates,  Ammonium,  Potassium, 
Aluminum,  Calcium,  Netherlands. 

Critical  loads  for  N  and  S  on  Dutch  forest  ecosys- 
tems were  derived  in  relation  to  effects  induced  by 
eutrophication  and  acidification,  such  as  changes  in 
forest  vegetation,  nutrient  imbalances,  increased 
susceptibility  to  diseases,  nitrate  leaching,  and  Al 
toxicity.  The  criteria  used  are  N  contents  in  nee- 
dles, nitrate  concentrations  in  groundwater  (drink- 
ing water),  and  NH4/K  ratios,  Ca/Al  ratios,  and 
Al  concentrations  in  the  soil  solution.  Assuming  an 
equal  contribution  of  N  and  S,  all  effects  seem  to 
be  prevented  at  a  total  deposition  level  below  600 
mol-c/ha/yr  due  to  N  uptake  by  stemwood  and 
acid  neutralization  by  base  cation  weathering.  The 
most  serious  effects  will  probably  be  prevented  at 
total  deposition  levels  between  1 500  and  2000  mol- 
c/ha/yr.  The  current  average  deposition  in  the 
Netherlands  is  4900  mol-c/ha/yr.  (Author's  ab- 
stract) 
W89-09619 


VENTILATORY  AND  CIRCULATORY  RE- 
SPONSES OF  THE  CRAYFISH,  PROCAM- 
BARUS  CLARKI,  TO  LOW  ENVIRONMENTAL 
PH, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy. 

N.  E.  Patterson,  and  P.  L.  deFur. 
Physiological  Zoology  PHZOA9,  Vol.  61,  No.  5,  p 
396-406,  September-October  1988.  6  fig,  1  tab,  40 
ref. 

Descriptors:  'Crayfish,  'Acid  rain  effects, 
'Animal  physiology,  'Water  pollution  effects, 
Crustaceans,  Carbon  dioxide,  Sulfuric  acid,  Physi- 
ological ecology. 

Ventilation,  circulation,  and  acid-base  regulation 
were  assessed  in  Procambarus  clarki  exposed  to 
acidified  water.  Crayfish  were  acclimated  to  deion- 
ized  water  (pH  6.8)  in  an  aerated,  flow-through 
system.  The  water  was  acidified  to  pH  3.8  with 
H2S04  and  maintained  at  pH  3.8  for  96  h.  The 
water  in  the  system  then  was  replaced  with  deion- 
ized  water  (pH  6.8),  and  animals  were  allowed  to 
recover  for  48-72  h.  In  acid  conditions,  scaphog- 
nathite  rates  increased  rapidly  and  remained  ele- 
vated for  the  first  48  h  but  then  decreased  signifi- 
cantly by  72  h.  Branchial  pressures  were  depressed 
throughout  the  entire  acid  exposure  period.  Heart 
rate  also  increased  significantly  over  the  first  24  h 
of  acid  exposure  and  later  decreased  and  remained 
near  normal  through  recovery.  During  recovery, 
scaphognathite  rates  continued  to  decrease,  and 
branchial  pressures  remained  depressed.  Hemo- 
lymph  acid-base  variables  all  decreased  initially; 
after  96  h,  pH  and  partial  pressures  of  C02  had 
recovered,  but  total  C02  remained  low.  An  alkalo- 
sis was  observed  after  72  h  of  recovery  and  was 
associated  with  an  elevated  total  C02  and  hypo- 
capnia.  There  were  no  significant  changes  in  post- 
branchial  partial  pressures  of  02  during  the  experi- 
ment. These  strong  ventilatory  and  circulatory  re- 
sponses seem  to  be  stimulated  by  factors  other  than 
oxygen  levels.  The  hyperventilatory  response 
probably  is  the  cause  of  a  decrease  in  partial  pres- 
sures of  C02,  but  other  mechanisms  must  be  re- 
sponsible for  the  final  recovery  of  acid-base  bal- 
ance. (Author's  abstract) 
W89-O9620 


ECOLOGICAL  EFFECTS  OF  A  MAJOR  OIL 
SPILL  ON  PANAMANIAN  COASTAL  MARINE 
COMMUNITIES, 

Smithsonian     Tropical     Research     Inst.,     Balboa 

(Panama). 

J.  B.  C.  Jackson,  J.  D.  Cubit,  B.  D.  Keller,  V. 

Batista,  and  K.  Burns. 

Science  SCIEAS,  Vol.   243,  No.  4887,  p  37-44, 

January  6,  1989.  8  fig,  2  tab,  59  ref. 

Descriptors:  'Ecological  effects,  'Oil  spills, 
•Panama,   'Coastal   waters,   'Water  pollution  ef- 


fects, 'Tropical  regions.  Marine  environment.  Sea 
grasses,  Reefs,  Algae,  Invertebrates,  Intertidal 
areas,  Mortality,  Corals. 

In  1986,  more  than  8  million  liters  of  crude  oil 
spilled  into  a  complex  region  of  mangroves,  sea- 
grasses,  and  coral  reefs  just  east  of  the  Caribbean 
entrance  to  the  Panama  Canal.  This  was  the  largest 
recorded  spill  into  coastal  habitats  in  the  tropical 
Americas.  Many  populations  of  plants  and  animals 
in  both  oiled  and  unoiled  sites  had  been  studied 
previously,  thereby  providing  an  unprecedented 
measure  of  ecological  variation  before  the  spill. 
Documentation  of  the  spread  of  oil  and  its  biologi- 
cal effects  began  immediately.  Intertidal  man- 
groves, seagrasses,  algae,  and  associated  inverte- 
brates were  covered  by  oil  and  died  soon  after. 
More  surprisingly,  there  was  also  extensive  mortal- 
ity of  shallow  subtidal  reef  corals  and  infauna  of 
seagrass  beds.  After  1.5  years,  only  some  orga- 
nisms in  areas  exposed  to  the  open  sea  have  recov- 
ered. The  response  of  organisms  to  an  oil  spill,  or 
any  other  major  disturbance,  will  depend  on  the 
conditions  in  which  they  normally  live.  Moreover, 
the  suite  of  organisms  able  to  survive  under  condi- 
tions of  chronic  pollution,  and  their  resistance  to 
further  stress,  is  typically  different  from  that  in 
similar  unpolluted  habitats.  Much  of  the  region  has 
been  subjected  to  human  disturbance,  beginning 
with  decades  of  excavation,  dredging,  and  landfill- 
ing  for  the  construction  of  the  Panama  Canal  and 
the  City  of  Colon,  drainage  and  spraying  of  man- 
groves for  mosquito  control,  construction  of  the 
refinery  and  a  large  cement  plant  on  landfill,  a 
major  oil  spill  in  1968,  and  unknown  amounts  of 
chronic  oil  pollution  from  the  refinery  and  ships 
passing  to  and  from  the  Canal.  It  is  a  measure  of 
the  severity  of  the  1986  oil  spill  that  the  biological 
consequences  were  so  detectable  despite  this  histo- 
ry of  environmental  abuse.  (Doria-PTT) 
W89-09629 


ELEFSIS  BAY  ANOXIA:  NUTRIENT  CONDI- 
TIONS AND  BENTHIC  COMMUNITY  STRUC- 
TURE, 

Institute  of  Oceanographic  and  Fisheries  Research, 

Athens  (Greece). 

N.  Friligos,  and  A.  Zenetos. 

PSZNI:  Marine  Ecology,  Vol.  9,  No.  4,  p  273-290, 

4th  quarter  1988.  8  fig,  6  tab,  48  ref. 

Descriptors:  'Greece,  'Elefsis  Bay,  'Nutrients, 
•Benthos,  *Eutrophication,  'Oxygen  depletion, 
Silicates,  Phosphates,  Nitrogen  compounds,  Physi- 
cal properties,  Convection,  Stratification,  Ammo- 
nia, Seasonal  variation,  Water  temperature,  Mor- 
tality, Benthic  fauna,  Ecological  effects. 

The  changes  in  the  concentrations  of  silicate,  phos- 
phate, and  inorganic  nitrogen  in  Elefsis  Bay  near 
Athens,  Greece,  an  intermittently  anoxic  basin,  are 
described  and  related  to  the  changes  in  the  physi- 
cal properties  of  the  water.  Winter  convection 
resulted  in  a  very  small  vertical  gradient  of  tem- 
perature, salinity,  oxygen,  and  nutrients.  Stratifica- 
tion started  to  develop  in  May  and  persisted  for 
about  6  months.  High  values  of  silicate,  phosphate, 
and  ammonia  occurred  during  the  anoxic  condi- 
tions prevailing  in  summer.  The  vertical  transport 
of  particulate  organic  matter  and  decomposition  of 
abundant  pelagic  and  benthic  organic  matter 
during  the  summer  produced  a  low  oxygen  level  in 
the  bottom  layer  below  the  pycnocline.  A  high  sea 
water  temperature  and  vertical  stability  contribut- 
ed to  the  development  of  anoxic  conditions  during 
the  summer  in  the  near  bottom  layer  and  to  mass 
mortality  of  benthic  macrofauna.  Also,  the  Elefsis 
Bay  anoxia  appears  to  have  had  significant  ecologi- 
cal effects  on  many  other  marine  species,  including 
several  of  economic  importance.  (Author's  ab- 
stract) 
W89-09639 


SOIL  SOLUTION  CHEMISTRY  IN  AN  ALPINE 
WATERSHED,  FRONT  RANGE,  COLORADO, 
USA, 

Colorado    Univ.,    Boulder.    Inst,    of  Arctic    and 

Alpine  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09669 


DIEL  VARIATIONS  IN  IRON  CHEMISTRY  IN 

AN   ACIDIC  STREAM   IN   THE  COLORADO 

ROCKY  MOUNTAINS,  U.S.A., 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-O9670 


PRELIMINARY  OBSERVATIONS  ON  EXPERI- 
MENTAL EXPOSURE  OF  FOOD  CROP  SEED- 
LINGS TO  SIMULATED  ACID  RAIN  IN  RA- 
JASTHAN, 

Rajasthan  Univ.,  Jaipur  (India).  Indira  Gandhi 
Centre  for  Human  Ecology,  Environmental  and 
Population  Studies. 

V.  Choudhary,  B.  L.  Kakralya,  T.  I.  Khan,  and  G 
S.  Nathawat. 

Environmental  Education  and  Information 
EEDIEF,  Vol.  7,  No.  4,  p  180-186,  October-De- 
cember 1988.  2  fig,  3  tab,  10  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Seedlings,  'Vegetable  crops,  'Plant  pa- 
thology, Environmental  effects,  Mortality,  Hydro- 
gen ion  concentration,  Simulated  acid  rain,  India. 

Simulated  acid  rains  adversely  affect  the  growth  of 
leguminous  seedlings  and  at  pH  3.5  induced  spot- 
ting or  necrosis  of  the  leaves.  With  lower  pH 
chlorophyll  content,  plant  dry  weight  and  root 
systems  showed  considerable  reduction.  Simulated 
acid  rains  prevented  the  seedlings  from  attaining 
normal  size,  ultimately  causing  mortality  in  Pha- 
seolus  aureus  var.,  Pusa  vasakhi  at  pH  1.4  and  in 
Cymopsis  tetragonoloba  var.  and  Durgapura  safed 
at  pH  2.93.  These  results  anticipate  changes  in  field 
crops  that  may  arise  as  atmospheric  acid  levels  in 
Rajasthan  increase  as  industrial  development  pro- 
ceeds. (Author's  abstract) 
W89-09680 


SEASONAL  GROWTH  AND  BIOMASS  OF 
TRAPA  JAPONICA  FLEROV  IN  OJAGA-DIE 
POND,  CHIBA,  JAPAN, 

Shimane  Univ.,  Matsue  (Japan).  Faculty  of  Sci- 
ence. 
H.  Kunii. 

Ecological  Research  ECRSEX,  Vol.  3,  No.  3,  p 
305-318,  December  1988.  8  fig,  61  ref. 

Descriptors:  'Plant  growth,  'Biomass,  'Aquatic 
plants,  'Rooted  aquatic  plants,  'Limnology,  *Eu- 
trophic  lakes,  'Phenology,  Leaves,  Seeds,  Seasonal 
variation,  Population  dynamics,  Life  history  stud- 
ies, Plant  tissues,  Japan. 

In  order  to  determine  the  seasonal  growth  and 
biomass  of  Trapa  japonica  Flerov,  field  observa- 
tions were  carried  out  at  Ojaga-ike  Pond,  Chiba, 
Japan,  during  1979  and  1980.  In  spring,  the  plant 
showed  exponential  growth  (c.  0.080  g/g/day)  and 
shoot  elongation  was  as  rapid  as  10  cm/day.  The 
plant  attained  its  maximum  biomass  (380.5  +/-35.1 
g/sq  m)  in  late  August,  and  about  50%  of  this  was 
concentrated  in  the  topmost  30-cm  stratum  (645.7 
-I-/-33.1  g/cu  m);  maximum  total  stem  length  ex- 
ceeded 6  m.  The  plant  produced  large  (500-800  mg 
per  fruit),  but  small  numbers  of  nut-like  fruit  (maxi- 
mum, 5  fruits  per  rosette).  Defoliation  occurred 
almost  linearly  with  time  at  a  rate  of  30.6  leaves/sq 
m/day;  annual  net  leaf  production  was  estimated  to 
be  about  twice  as  large  as  the  seasonal  maximum 
leaf  biomass.  While  the  number  of  leaves  per  ro- 
sette showed  moderate  seasonal  change,  rosette 
density,  rosette  area  and  leaf  dry  weight  changed 
considerably  during  the  year.  From  the  negative 
log-log  correlation  between  mean  total  leaf  dry 
weight  per  rosette  and  rosette  density,  density- 
dependent  rosette  growth  was  assumed.  It  is 
known  for  many  plants  that  there  is  a  clear  antago- 
nism or  trade-off  relationship  between  seed  size 
and  number.  The  size  adopted  by  each  species 
probably  represents  a  compromise  between  the 
requirements  for  dispersal  (which  would  favor 
small  seeds)  and  the  requirements  for  seedling  es- 
tablishment (which  would  favor  large  seeds),  and 
one  of  the  most  effective  adaptations  for  ensuring 
successful  seedling  establishment  is  the  possession 
of  a  large  seed  which  provides  an  ample  reserve  of 
nutrients  during  the  period  immediately  after  ger- 
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initiation.  It  is  obvious  that  Trapa  spp.  give  priority 
to  seed  size  rather  than  number  in  order  to  ensure 
seedling  establishment.  (VerNooy-PTT) 
W89-09685 


MERCURY  IN  THE  MEDITERRANEAN, 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09690 


EFFECTS  OF  CHRONIC  EXPOSURE  TO  CAD- 
MIUM OR  COPPER  ON  HK)THEA  BALTICA 
(CRUSTACEA,  ISOPODA), 

Naples    Univ.    (Italy)-    Dipt.    Genetica,    Biologia 

Generale  e  Molecolare. 

M.  de  Nicola  Giudici,  and  S.  M.  Guarino. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

2,  p  69-73,  February   1989.  3  fig,  5  tab,   12  ref. 

Descriptors:  'Toxicity,  *Copper,  *Cadmium, 
•Water  pollution  effects,  *Isopods,  'Survival, 
•Marine  environment,  Crustaceans,  Heavy  metals, 
Growth  stages,  Lethal  limit,  Growth  rates,  Pollu- 
tion levels. 

Acute  toxicity  tests  (LT50)  of  copper  or  cadmium 
on  the  crustacean  isopod  Idothea  baltica  demon- 
strated differences  between  females,  males.and  ju- 
veniles. Copper  appears  to  be  more  toxic  than 
cadmium.  The  effects  of  chronic  (to  120  days) 
exposure  to  5  micrograms/L  and  500  micrograms/ 
L  copper  or  cadmium  were  evaluated  from  surviv- 
al, body  growth,  and  sex  ratio  in  the  first  stages  of 
juvenile  development.  While  in  juveniles  500  mi- 
crograms/L significantly  affected  body  growth, 
sex  ratio,  and  survival,  5  micrograms/L  affected 
only  survival  (60%  survival  at  120  days).  Idothea 
populations  are  unable  to  survive  long-term  expo- 
sure to  500  micrograms/L  Cu  or  Cd.  Given  the 
importance  of  Idothea  in  the  food  web,  this  reduc- 
tion in  population  would  have  a  dramatic  effect  on 
the  ecosystem  equilibrium.  The  study  of  the  long- 
term  effects  of  a  pollutant  on  different  demograph- 
ic parameters  in  a  species  can  serve  to  assess  a 
'safe'  level  of  environmental  contamination.  (Au- 
thor's abstract) 
W89-09692 


HYDROBIOLOGICAL  CHANGES  DURING  A 

TEN-YEAR     PERIOD     IN     A     HIGHLAND 

STREAM     IN     HUNGARY     (HYDROBIOLO- 

GISCHE  ZUSTANDSANDERUNG   WAHREND 

EINES  JAHRZEHNTES  IN  EINE  MITTELGE- 

BIRGSBACH  IN  UNGARN), 

Botanikai  Kutatointezete,  Vacratot  (Hungary). 

A.  Berczik,  and  L.  Pham  Ngoc. 

Opuscula  Zoologica  Budapest  OPUZAS,  Vol.  23, 

p  117-132,  1988.  11  fig,  3  tab,  7  ref. 

Descriptors:  "Impaired  water  quality,  'Hungary, 
•Stream  biota,  'Aquatic  animals,  *Species  diversi- 
ty, *Population  dynamics,  Ecology,  Aquatic  envi- 
ronment, Cycling  nutrients,  Hydrogen  ion  concen- 
tration, Biological  oxygen  demand,  Aquatic  envi- 
ronment. 

Faunistic  and  ecological  studies  in  a  creek  were 
repeated  after  ten  years  in  order  to  reveal  changes 
which  may  have  been  induced  during  the  period. 
The  same  analytical  and  sampling  methods  were 
used  at  both  points  in  time.  According  to  the 
results  of  chemical  investigations,  pH  values  slight- 
ly increased,  whereas  increases  in  the  concentra- 
tions of  HC02  and  N03  were  more  substantial. 
The  values  of  oxygen  demand  in  summer  were  also 
higher  than  earlier.  The  zoological  assessment  indi- 
cated the  disappearance  of  several  species,  e.g.,  the 
number  of  Trichoptera  taxa  decreased  from  20  to  6 
in  ten  years,  and  their  abundance  also  decreased. 
These  undesirable  changes  are  caused  by  intensive 
tourism  at  a  recreation  area  that  has  developed 
along  the  creek  during  the  past  decade.  (Author's 
abstract) 
W89-09713 


ENZYMATIC    AND    CELLULAR    LEVEL    EF- 
FECTS OF  CADMIUM, 

University  of  Science,  Penang  (Malaysia).  School 
of  Biological  Sciences. 


P.  M.  Sivalingam. 

Toxicological  and  Environmental  Chemistry 
TXECBP,  Vol.  19,  No.  3-4,  p  125-137,  1989.  3  fig, 
5  tab,  19  ref. 

Descriptors:  *Water  pollution  effects,  *Cadmium, 
•Heavy  metals,  'Metabolism,  'Toxicity,  *Fish, 
•Tilapia,  *Bioaccumulation,  'Enzymes,  Trace  ele- 
ments, Sublethal  effects,  Fish  physiology,  Bio- 
chemistry, Cytology. 

Exposure  of  hepatic  enzyme  activity,  viz.  acid- 
phosphatases  and  alkaline  phosphates,  catalase  and 
glucose-6-phosphatase  of  tilapia  (Sarotherodon 
mossambicus)  to  cadmium  was  studied.  Acid  phos- 
phatase and  catalase  activities  were  increased  in 
the  liver  while  that  of  glucose-6-phosphatase  de- 
creased by  almost  as  much  as  50%  with  1.0  mg/1 
of  Cd.  In  contrast,  an  additional  increase  in  Cd 
concentration  did  not  decrease  glucose-6-phopha- 
tase  activity  any  further.  At  the  cellular  level,  Cd 
exposure  at  a  lethal  dose  of  3.5  mg/1  increased 
lysosomal  activity  in  liver  cells.  Large  numbers  of 
lysosomes  at  various  stages  of  activity  were  evi- 
dent. Primary  lysosomes  that  were  smaller  in  size 
containing  lysosomal  enzymes,  but  not  having  re- 
ceived substrates,  could  be  easily  distinguished 
from  the  larger  secondary  lysosomes  in  which 
substrates  underwent  enzymatic  attack.  Further, 
depletion  of  both  fats  and  glycogen  reserves  was 
also  noticeable.  The  mitochondria  were  found  to 
contain  many  more  intramitochondrial  bodies  as 
compared  to  the  controls.  However,  the  cell  mem- 
brane and  nucleus  were  not  affected.  (Author's 
abstract) 
W89-09718 


NUTRIENT  AND  OXYGEN  CONDITIONS  IN 
THE  ELEFSIS  BAY,  AN  INTERMITTENTLY 
ANOXIC  MEDITERRANEAN  BASIN, 

Institute  of  Oceanographic  and  Fisheries  Research, 

Athens  (Greece). 

N.  Friligos. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  19,  No.  3-4,  p  179-186,  1989.  3  fig, 

5  tab,  16  ref. 

Descriptors:  'Mediterranean  Sea,  'Water  pollution 
effects,  'Nutrients,  'Eutrophication,  'Bays, 
'Oxygen  deficit,  Greece,  Nitrites,  Ammonium, 
Phosphates,  Silicates,  Nitrates,  Dissolved  oxygen. 

The  nutrient  status  (nitrites,  ammonium,  phos- 
phates, silicates  and  nitrates)  and  the  oxygen  defi- 
cient conditions  in  the  Elefsis  Bay,  Greece,  an 
anoxic  basin  in  the  Saronikos  Gulf,  are  described. 
The  concentration  of  nutrients  and  dissolved 
oxygen  have  been  determined  during  seasonal  sur- 
veys of  water  characteristics.  The  Elefsis  Bay, 
threatened  by  organic  overload,  is  in  a  more  seri- 
ous state  of  degradation  than  the  rest  of  the  Saroni- 
kos Gulf  and  the  destratification  phenomenon  has 
substantial  effects  on  the  distribution  and  circula- 
tion of  oxygen  and  nutrients  in  the  bay.  The 
oxygen  utilization  rates  ranged  between  1.3  and  1.8 
ml/L/month  from  March  to  June  and  were  con- 
siderably higher  than  those  reported  for  oceanic 
waters.  No  obvious  seasonal  trend  of  nutrients  was 
observed.  Peculiar  fluctuations  of  nutrients  seen 
may  be  due  to  anoxic  conditions  during  the  sum- 
mers. Inorganic  nitrogen  gave  lower  values  in 
1985,  as  compared  with  those  of  previous  years; 
this  was  due  to  the  greater  degree  of  denitrifica- 
tion,  which  occurred  in  the  Elefsis  Bay,  during  the 
summer  of  1985.  The  nutrient  enrichment  appears 
to  be  considerably  influenced  by  eutrophication 
and  human  activity.  (Friedmann-PTT) 
W89-09721 


PHYSIOLOGICAL  DISTURBANCES  IN  RAIN- 
BOW TROUT  (SALMO  GAIRDNERD  DURING 
ACID  AND  ALUMINUM  EXPOSURES  IN 
SOFT  WATER  OF  TWO  CALCIUM  CONCEN- 
TRATIONS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

R.  C.  Playle,  G.  G.  Goss,  and  C.  M.  Wood. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  67, 
No.  2,  p  314-324,  February  1989.  9  fig,  1  tab,  57 
ref. 


Effects  Of  Pollution — Group  5C 

Descriptors:  'Trout,  'Aluminum,  'Acidic  water, 
•Calcium,  'Toxicity,  'Acid  rain  effects,  Water 
pollution  effects,  Hydrogen  ion  concentration, 
Respiration. 

Rainbow  trout  (Salmo  gairdneri)  fitted  with  dorsal 
aortic  cannulae  were  exposed  in  a  flow-through 
soft  water  system  to  three  acidities  (pH  5.2,  4.8,  or 
4.4)  and  two  concentrations  of  Ca  (45  or  410 
microequiv/liter),  in  the  presence  (105  micro- 
grams/liter)  or  absence  of  aluminum  (Al).  Blood 
was  sampled  for  respiratory  gases,  ions,  metabo- 
lites, and  hematology  before  and  at  4,  18,  28,  42, 
and  66  hr  exposure.  Two  toxic  mechanisms  of  Al 
and  acidity  were  seen:  (1)  ionoregulatory  toxicity, 
which  was  caused  by  Al  at  pH  5.2  and  4.8  and  by 
acidity  at  pH  4.4,  and  (2)  respiratory  toxicity, 
which  was  caused  solely  by  Al,  and  was  greatest  at 
higher  pH.  Ionoregulatory  toxicity  involved  de- 
creases in  plasma  Na(+)  and  Cl(-),  red  cell  swell- 
ing, and  hemoconcentration.  Respiratory  toxicity 
involved  reduced  blood  oxygen  tension,  elevated 
blood  carbon  dioxide  tension,  and  increases  in 
blood  lactate.  Blood  acidosis  was  a  combination  of 
respiratory  acidosis  (due  to  C02  accumulation  in 
the  blood;  higher  pH  exposures)  and  metabolic 
acidosis  (probably  due  to  differential  Na(+)  and 
Cl(-)  loss  into  the  external,  acidic  environment; 
lower  pH  exposures).  Higher  water  Ca  reduced 
ionoregulatory  disturbances  due  to  acidity  alone 
but  not  those  due  to  Al  at  higher  pH.  Higher  water 
Ca  also  reduced  respiratory  disturbances  at  lower 
pH  but  not  at  higher  pH.  At  higher  pH,  Al  precipi- 
tation at  the  gills  likely  causes  gill  enflammation 
and  damage.  These  effects  of  Al  are  distinct  from 
the  effects  of  H(  +  )  alone,  which  probably  in- 
creases gill  permeability  by  displacing  Ca  (  +  )  from 
the  tight  junctions.  (Geiger-PTT) 
W89-09745 


RELATIONSHIP  BETWEEN  HEAVY  METAL 
POLLUTION  AND  WATER  PRODUCTIVITY 
IN  XIAMEN  ESTUARINE  HARBOR  ON  CHI- 
NESE), 

Xiamen  Univ.  (China). 
Y.  Wu,  C.  Chen,  and  L.  Wang. 
Oceanologia  et  Limnologia  Sinica,  Vol.  17,  No.  3, 
p  173-184,  May  1986.  11  fig,  5  tab,  14  ref.  English 
summary. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Xiamen  Harbor,  'Estuaries,  'Productivi- 
ty, China,  Diatoms,  Phytoplankton,  Nutrients, 
Chromium,  Copper,  Mercury,  Zinc,  Oxygen,  Ni- 
trogen, Phosphorus,  Chlorophyll. 

Simulation  experiments  and  annual  observations 
were  made  on  the  effects  of  Cr,  Cu,  Hg,  Zn,  on 
diatom  (Chaetoceros  spp.,  Skeletonema  costatum, 
and  Melosira  sulcata)  growth.  Many  physico- 
chemical  parameters  play  a  considerable  role  in  the 
toxicity  and  accumulation  of  metal  in  organisms, 
especially  in  laboratory  experiments.  The  Mesopic 
level  in  an  aquatic  environment  is  related  to  phyto- 
plankton growth-higher  nutrient  levels  could  have 
a  negative  impact  on  diatom  production.  Several  of 
the  metals  mentioned  coexist  in  the  investigated 
region  and  exert  an  antagonistic  effect.  Mathemati- 
cal statistics  of  orthogonal  design  were  employed 
in  simulation  experiments  of  six  parameters  (Cr, 
Cu,  Hg,  Zn,  O,  M,  N/P),  with  three  levels/param- 
eter system  for  diatom  culture.  The  analyses 
showed  that:  (1)  the  range  of  concentration  of 
heavy  metals  is  Cr  10-30  parts  per  billion  (ppb),  Cu 
0.5-50  ppb,  Hg  0.02-1.5  ppb,  Zn  20-100  ppb;  and  (2) 
the  optimal  nutrient  contents:  N  100-250  ppb,  P  25- 
40  ppb,  O,  M  100,000  ppb.  These  parameters  along 
with  total  phosphorus  content,  ratio  of  T-N/T-P 
(in  atom)  and  chlorophyll  content  were  observed 
in  the  investigated  region  for  one  year.  It  was 
found  that  ranges  of  these  data  were:  P,  24-35  ppb, 
T-N/T-P  10-18  ppb,  and  Chlorophyll  10-20  mg/cu 
m  (cell  numbers  of  phytoplankton  were  about 
10,000,000  cells/L).  (Author's  abstract) 
W89-09757 


REVIEW    OF    MARINE    ENVIRONMENTAL 
CHEMISTRY  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
ology. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


For  primary  bibliographic  entry  see  Field  2L. 
W89-09762 


EFFECTS    OF    MUNICIPAL    SEWAGE    AND 

FERTILIZERS  ON  BENTHIC  MARINE  ALGAE 

(EFFEKTER  AV  KLOAKKVANNUTSLIPP  OG 

OVERGJODSLING         PA         FASTSITTENDE 

MARINE  ALGER), 

Norsk  Inst,  for  Vannforskning,  Oslo. 

J.  Knutzen. 

Blyttia  BLYTAT,  Vol.  44,  No.  1,  p  15-21,  1986.  2 

fig,  44  ref.  English  summary. 

Descriptors:  'Water  pollution  effects,  'Municipal 
wastewater,  'Fertilizers,  'Environmental  effects, 
'Marine  algae,  'Benthic  flora,  Marine  environ- 
ment, Eutrophication,  Species  composition. 

A  short  review,  based  on  selected  references,  out- 
lines the  principal  main  effects  of  municipal  sewage 
and  fertilizers  on  the  community  of  marine  benthic 
algae,  as  modified  by  natural  factors.  It  is  stressed 
that  the  response  is  a  complex  one,  suppressing  or 
stimulating  effects  being  dependent  on  pollution 
gradients,  physical  factors  and  the  natural  commu- 
nity structure  of  the  polluted  localities.  Much 
knowledge  is  still  to  be  gained  in  order  to  have 
sufficiently  sensitive  methods  of  describing  eu- 
trophication effects.  (Lantz-PTT) 
W89-09772 


PROLONGED  CHANGES  IN  THE  COMPOSI- 
TION AND  EXTENSION  OF  POLYCHAETA  IN 
THE  NORTH-WEST  BLACK  SEA  (MNOGO- 
LETNIE  IZMENENIYA  SOSTAVA  I  RASPROS- 
TRANENIYA  MNOGOSECHITNYLSH  CHER- 
VEI  SEVERO-ZAPADNOI  CHASTI  CHER- 
NOGO  MORYA), 

Institute  of  Biology  of  the  Southern  Seas,  Sevasto- 
pol (USSR). 
G.  V.  Losovskaya. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  24, 
No.  4,  p  21-25,  1988.  3  fig,  11  ref.  English  summa- 
ry- 
Descriptors:  'Polychaetes,  'Population  density, 
•Eutrophication,  'Water  pollution  effects,  'Black 
Sea,  'Species  diversity,  Ecosystems,  Distribution 
pattern,  Water  quality. 

In  the  early  1980s,  the  number  of  polychaete  spe- 
cies in  the  interfluve  regions  of  the  northwestern 
part  of  the  Black  Sea  decreased,  followed  by 
changes  in  the  distribution  and  quantitative  devel- 
opment of  certain  mass  forms.  Melinna  palmata 
area  was  considerably  reduced  in  the  northern  part 
of  the  Dnieper-Dniester  interfluve.  Occurrence 
frequency,  distribution  area  and  quantitative  indi- 
ces of  Nereis  succunea  increased.  The  total  number 
of  small  polychaete-detritophages  (spionides  and 
capitellides)  increased  sharply.  Eutrophication  of 
the  interfluve  watersheds  and  their  freshening 
during  years  with  fluctuating  water  levels,  have 
caused  these.  (Author's  abstract) 
W89-09811 


SYSTEM  FOR  RECONSTITUTING  SPECIAL 
WATER  QUALTITES  FOR  USE  IN  CHRONIC 
TOXICITY  STUDIES, 

National  Fisheries  Contaminant  Research  Center, 

Yankton,  SD.  Field  Research  Station. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-09824 


EFFECTS  OF  RHODAMINE  WATER  TRACER 
ON  ESCHERICHIA  COLI  DENSITIES, 

Akademiet  for  de  Tekniske  Videnskaber,  Copenha- 
gen (Denmark).  Danish  Isotope  Centre. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09836 


ACUTE  TOXICITY  OF  ALUMINIUM  TO  FISH 
ELIMINATED  IN  SILICON-RICH  ACID 
WATERS, 

Imperial  Chemical  Industries  Ltd.,  Runcorn  (Eng- 
land). Chemicals  and  Polymers  Group. 
J.  D.  Birchall,  C.  Exley,  J.  S.  Chappell,  and  M.  J. 
Phillips. 


Nature  NATUAA,  Vol.  338,  No.  6211,  p  146-148, 
March  9,  1989.  2  fig,  2  tab,  18  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Toxicity,  'Fish,  'Aluminum,  'Acidic 
water,  'Silicon,  Natural  waters. 

An  increased  level  of  aluminum  in  acidified  natural 
waters  is  a  primary  cause  of  fish  death  from 
damage  to  gill  epithelia  and  loss  of  osmoregulatory 
capacity.  Aluminum  toxicity  depends  on  the  spe- 
cies of  aluminum  present  (cationic,  neutral,  or  ani- 
onic) and  is  affected  by  pH  and  the  presence  of 
complexing  ligands  (such  as  fluoride)  and  organic 
material  (such  as  humic  acids)  which  may  amelio- 
rate aluminum  toxicity.  But  silicic  acid,  Si(OH)4, 
present  in  natural  waters  as  a  consequence  of  the 
weathering  of  the  aluminosilicates  of  rocks  and  soil 
minerals,  has  a  strong  and  unique  affinity  for  alumi- 
num, although  its  influence  on  toxicity  has  not 
been  investigated.  It  is  shown  that,  with  an  excess 
of  Si  over  Al  and  the  formation  of  hydroxy-alu- 
minosilicate  species,  the  bioavailability  of  alumi- 
num at  pH  5  is  reduced  and  acute  toxicity  is 
eliminated.  Silicic  acid  concentration  should, 
therefore,  be  considered  a  key  parameter  in  toxici- 
ty studies  and  could  be  important  for  the  treatment 
of  vulnerable  waters.  (Author's  abstract) 
W89-09873 


CANCER  MORTALITY  IN  U.  S.  COUNTIES 
WITH  HAZARDOUS  WASTE  SITES  AND 
GROUND  WATER  POLLUTION, 

Health  Effects  Research  Lab.,  Research  Triangle 

Park,  NC. 

J.  Griffith,  R.  C.  Duncan,  W.  B.  Riggan,  and  A.  C. 

Pellom. 

Archives    of   Environmental    Health    AEHLEV, 

Vol.  44,  No.  2,  p  69-74,  March/ April  1989.  6  tab, 

39  ref. 

Descriptors:  'Hazardous  wastes,  'Water  pollution 
effects,  'Waste  disposal,  'Groundwater  pollution, 
•Diseases,  'Cancer,  'Public  health,  Human  dis- 
eases, Chemical  wastes,  Industrial  wastes,  Statisti- 
cal analysis,  Organic  compounds,  Solvents,  Chlor- 
inated hydrocarbons. 

Using  the  National  Priorities  Listing  of  hazardous 
waste  sites  (EPA),  the  study  identified  593  waste 
sites  in  339  counties  in  49  states  with  analytical 
evidence  of  contaminated  groundwater  providing 
a  sole  source  water  supply.  For  each  county,  age- 
adjusted,  site-specific  cancer  mortality  rates  for  13 
major  sites  for  the  decade  1970-79,  for  white  males 
and  females,  were  extracted  from  the  U.S.  Cancer 
Mortality  and  Trends  1950-79.  Counties  with  and 
without  hazardous  waste  sites  that  showed  excess 
numbers  of  deaths  were  enumerated  for  each 
cancer  selected.  Significant  associations  between 
excess  deaths  and  all  hazardous  waste  counties 
were  shown  for  cancers  of  the  lung,  bladder, 
esophagus,  stomach,  large  intestine,  and  rectum  for 
white  males;  and  for  cancers  of  the  lung,  breast, 
bladder,  stomach,  large  intestine,  and  rectum  for 
white  females  when  compared  to  all  counties  with 
no  hazardous  waste  sites.  A  cluster  of  excess  gas- 
trointestinal cancers  were  associated  with  hazard- 
ous waste  sites  in  EPA  Region  3  (Delaware,  Mary- 
land, Pennsylvania,  Virginia,  West  Virginia). 
(Cassar-PTT) 
W89-09902 


GEOTOXICTTY  OF  MULTIPLE  SCLEROSIS: 
THE  HENRIBOURG,  SASKATCHEWAN, 
CLUSTER  FOCUS,  H.  THE  SOIL, 

Saskatchewan  Univ.,  Saskatoon.  Toxicology  Re- 
search Centre. 

D.  G.  Irvine,  H.  B.  Schiefer,  and  W.  J.  Hader. 
The  Science  of  the  Total  Environment  STENDL, 
Vol.  77,  No.  2/3,  p  175-188,  December  1988.  4  fig, 
2  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Geochem- 
istry, 'Diseases,  'Multiple  sclerosis,  'Metals, 
Human  diseases,  Public  health,  Water  supply,  Hen- 
ribourg,  Saskatchewan,  Soil  chemistry,  Heavy 
metals. 

The  soil  chemistry  of  a  multiple  sclerosis  (MS) 
focus  (Henribourg,  Saskatchewan)  was  compared 


with  North  American  norms  and  with  the  chemis- 
try of  soil  from  a  nearby  control  area  with  a  near- 
zero  incidence  of  MS  and  of  childhood  homes  of 
MS  cases.  Both  water  and  soil  from  Henribourg 
had  high  concentrations,  relative  to  the  control 
area,  of  chromium,  calcium,  and  zinc.  Conversely, 
both  soil  and  water  iron  was  lower  in  Henribourg, 
compared  with  the  control.  Water  (but  not  soil) 
had  higher  concentrations  of  chloride,  chromium, 
molybdenum,  nitrate  plus  nitrite,  and  zinc  in  Henri- 
bourg than  in  the  control  area.  Water  (but  not  soil) 
had  lower  concentrations  of  selenium  and  sulfate  in 
Henribourg  than  in  the  control  area.  Although 
many  metals  and  other  water  and  soil  constituents 
have  been  linked  with  MS  in  the  literature,  the 
study  mentions  lead,  nickel,  and  zinc  in  particular. 
These  three  were  among  substances  which  ap- 
peared in  relatively  high  levels  in  Henribourg  soils. 
(Cassar-PTT) 
W89-09914 


AND 


SURFACE 


CRYPTOSPORIDIOSIS 
WATER, 

New    Mexico    Health    and    Environment    Dept., 

Santa  Fe.  Office  of  Epidemiology. 

M.  M.  Gallaher,  J.  L.  Hemdon,  L.  J.  Nims,  C.  R. 

Sterling,  and  D.  J.  Grabowski. 

American   Journal   of  Public   Health   AJHEAA, 

Vol.  79,  No.  1,  p  39-42,  January  1989.  2  fig,  2  tab, 

25  ref. 

Descriptors:  'Surface  water,  'Cryptosporidiosis, 
'Pathogens,  'New  Mexico.'Water  pollution  ef- 
fects, 'Public  health,  'Human  diseases,  Human 
pathology,  Population  exposure,  Drinking  water, 
Infection,  Swimming. 

In  the  period  July  through  October,  1986,  78  labo- 
ratory-confirmed cases  of  cryptosporidiosis  were 
identified  in  New  Mexico.  To  determine  possible 
risk  factors  for  development  of  this  disease,  a  case- 
control  study  was  conducted;  24  case-patients  and 
46  neighborhood  controls  were  interviewed.  Sev- 
enteen (71%)  of  the  24  case-patients  were  females, 
seven  (29%)  were  males;  their  ages  ranged  from  4 
months  to  44  years,  median  3  years.  There  was  a 
strong  association  between  drinking  surface  water 
and  illness:  five  of  the  24  case-patients,  but  none  of 
the  46  controls  drank  untreated  surface  water. 
Infection  was  also  associated  with  swimming  in 
surface  water.  (Freidmann-P  11) 
W89-09918 


SPORT  FISH  CONSUMPTION  ADVISORIES 
AND  PROJECTED  CANCER  RISKS  IN  THE 
GREAT  LAKES  BASIN, 

National   Wildlife   Federation,   Ann   Arbor,   MI. 

Great  Lakes  Natural  Resource  Center. 

J.  A.  Foran,  M.  Cox,  and  D.  Croxton. 

American   Journal   of  Public   Health   AJHEAA, 

Vol.  79,  No.  3,  p  322-325,  March  1989.  2  tab,  28 

ref. 

Descriptors:  'Great  Lakes,  'Fishing,  'Pesticides, 
•Sport  fishing,  *Water  pollution  effects,  'Popula- 
tion exposure,  'Public  health,  Carcinogens,  Human 
diseases,  Administrative  regulations,  Risks,  DDT, 
Bioaccumulation,  Dieldrin. 

Because  Great  Lakes  sport  fish  are  contaminated 
with  several  toxicants,  the  Great  Lakes  states  indi- 
vidually issue  advisories,  principally  based  on 
Food  and  Drug  Administration  (FDA)  action 
levels,  that  suggest  limiting  or  eliminating  con- 
sumption of  contaminated  fish.  When  10-50%  of 
sampled  Lake  Michigan  sport  fish  are  contaminat- 
ed with  DDT  or  dieldrin  at  or  above  action  levels, 
consumers  are  advised  by  the  Great  Lakes  states  to 
reduce  consumption  of  these  species  and  size  class- 
es of  fish  to  not  more  than  one  portion  per  week. 
When  more  than  50%  of  sampled  fish  contain 
contaminants  above  the  action  level,  no  consump- 
tion is  recommended.  The  cancer  risks  using  EPA- 
IARC-OSTP  risk  assessment  procedures  were 
evaluated.  Results  showed  that  the  projected 
cancer  risks  are  high  for  consumers  of  small  quan- 
tities of  sport  fish  contaminated  with  DDT  or 
dieldrin  at  their  respective  action  levels.  Projected 
risks  at  concentrations  that  are  common  but  below 
the  action  levels  are  also  substantial.  It  is  proposed 
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that  sport  fish  with  tissue  concentrations  of  DDT 
or  dieldrin  one-fifth  and  one-third  of  the  action 
levels  should  be  covered  by  consumption  advisor- 
ies to  warn  consumers  of  the  potential  adverse 
health  impacts.  (Author's  abstract) 
W89-09919 


INCREASED  SENSITIVITY  TO  CADMIUM  OF 
THE  FRESHWATER  AMPHIPOD  GAM- 
MARUS  PULEX  a.)  DURING  THE  REPRO- 
DUCTIVE PERIOD, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
P.  McCahon,  and  D.  Pascoe. 
Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  3,  p 
183-194,  November  1988.  2  fig,  2  tab,  33  ref. 

Descriptors:  *Embryonic  growth  stage,  *Water 
pollution  effects,  *Amphipods,  "Cadmium,  "Toxic- 
ity, "Immature  growth  stage,  Population  exposure, 
Heavy  metals,  Water  pollution,  Fish  populations, 
Invertebrates,  Gammarus. 

Six  stages  in  the  embryonic  development  of  Gam- 
marus pulex  and  the  hatching  process  are  de- 
scribed: two  membranes  characterize  the  fertilized 
egg  in  stage  1,  with  yolk  cells  becoming  apparent 
at  stage  2;  a  caudal  groove  appears  at  stage  3  and  a 
comma-like  shape  and  orange-red  appearance  of 
the  cephalothorax  characterize  stage  4;  pigments, 
eye  spots  and  appendages  appear  at  stage  5,  and 
the  animal  is  fully  formed  before  hatching  at  stage 
6;  spasmodic  contractions  of  the  body  cuticle  and 
movement  of  the  limbs  cause  the  rupture  of  the 
chorion  at  hatching.  The  toxicity  of  cadmium  to 
sexually  mature  males,  and  females  carrying  eggs 
at  each  stage  of  development  was  determined.  The 
48-h  LC  sub  50  value  for  sexually  mature  males 
was  1.9  times  greater  than  for  females  carrying 
eggs  at  stages  2-6  or  embryos,  while  it  was  12.8 
times  greater  than  females  not  carrying  eggs  or 
brooding  unfertilized  or  stage  1  eggs.  The  differ- 
ence in  female  tolerance  is  independent  of  both  the 
developmental  stage  or  number  of  eggs  carried  but 
is  associated  with  the  molt  cycle.  The  results  of 
this  investigation  suggest  that  other  organisms, 
both  fish  and  invertebrates  with  a  short  reproduc- 
tive season,  should  undergo  similar  toxicity  studies 
to  determine  the  effects  of  reproductive  stress  on 
both  males  and  females  so  that  these  animals  can  be 
adequately  protected  when  water  quality  standards 
are  implemented.  (Friedmann-PTT) 
W89-09920 


QUANTnATTVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIP FOR  THE  ACUTE  TOXICITY  OF 
SOME  EPOXY  COMPOUNDS  TO  THE 
GUPPY, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Veterinary  Pharmacology,  Pharmacy  and  Toxicol- 
ogy- 

J.  W.  Deneer,  T.  L.  Sinnige,  W.  Seinen,  and  J.  L. 
M.  Hermens. 

Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  3,  p 
195-204,  November  1988.  2  fig  3  tab,  5  ref. 

Descriptors:  "Toxicity,  "Water  pollution  effects, 
"Guppies,  "Population  exposure,  "Sublethal  ef- 
fects, "Fish  populations,  "Epoxy  resins,  Halogenat- 
ed  pesticides,  Structure-activity  relationships. 

The  14-day  LC  sub  50  values  of  various  epoxy 
compounds  to  the  guppy  (Poecilia  reticulata)  were 
determined  through  the  construction  of  a  quantita- 
tive structure-activity  relationship  (QSAR).  Both 
hydrophobicity  and  alkylating  potency  of  the  com- 
pounds are  necessary  parameters  for  the  satisfac- 
tory description  of  the  LC  sub  50  data.  Findings 
were  compared  to  results  published  for  halogenat- 
ed  alkylating  agents,  some  of  which  are  consider- 
ably more  toxic  than  predicted  on  the  basis  of  the 
QSAR  established  for  the  epoxy  compounds.  Halo- 
genated  agents  are  expected  to  be  predominantly 
transformed  through  conjugation  with  glutathione, 
whereas  epoxides  may  also  be  transformed  through 
hydrolysis  reactions.  The  description  of  the  acute 
toxicity  of  halogenated  compounds,  employing  al- 
kylating potency  as  the  only  parameter,  suggested 
that  reaction  of  the  alkylating  agents  with  in  vivo 
nucleophilic  centers  constitutes  the  sole  rate  limit- 
ing process.  The  present  findings  suggest  that  for 


epoxy  compounds,  the  development  of  the  toxic 
effect  may  be  divided  into  at  least  two  processes, 
whose  rate  is  governed  by  hydrophobicity  and 
chemical  reactivity,  respectively.  It  is  expected 
that  the  in  vivo  rates  of  these  two  processes  are 
similar.  (Friedmann-PTT) 
W89-09921 


UPTAKE  AND  ELIMINATION  OF  INORGAN- 
IC MERCURY  AND  SELENIUM  BY  MIN- 
NOWS PHOXINUS  PHOXINUS, 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 
M.  L.  A.  Cuvin,  and  R.  W.  Furness. 
Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  3,  p 
205-216,  November  1988.  4  fig,  1  tab,  24  ref. 

Descriptors:  "Minnows,  "Selenium,  "Mercury, 
"Toxicity,  "Water  pollution  effects,  Population  ex- 
posure, Metabolism,  Absorption,  Biochemistry, 
Fish  populations,  Heavy  metals. 

Minnows  were  kept  in  aquaria  containing  filtered 
water  dosed  with  measured  amounts  of  mercury  as 
mercuric  chloride  and  selenium  as  sodium  selenate. 
Fishes  exposed  to  selenium  in  combination  with 
mercury  showed  significantly  higher  survival  rates 
than  those  kept  in  tanks  containing  mercury  alone. 
A  2:1  selenium  to  mercury  molar  ratio  proved  to 
be  most  effective  in  reducing  mercury  toxicity. 
The  presence  of  selenium  tended  to  increase  the 
uptake  of  mercury  from  the  water.  There  was  no 
observed  difference  in  the  rate  of  mercury  elimina- 
tion in  the  presence  or  absence  of  selenium.  These 
results  suggest  that  the  observed  protective  effect 
of  selenium  against  the  toxicity  of  mercury  does 
not  involve  reduction  of  mercury  uptake  or  en- 
hancement of  mercury  elimination.  The  presence 
of  mercury  did  not  significantly  affect  selenium 
uptake.  However,  selenium  elimination  was  re- 
duced in  the  presence  of  mercury,  suggesting  that 
a  mercury-selenium  complex  is  formed.  (Author's 
abstract) 
W89-09922 


EFFECT  OF  COPPER,  ZINC,  AND  CADMIUM 
ON  THE  PUMPING  RATE  OF  MYTTLUS 
EDULIS  L., 

University  Coll.  of  North  Wales,  Menai  Bridge. 

Marine  Science  Labs. 

K.  J.  Redpath,  and  J.  Davenport. 

Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  3,  p 

217-226,  November  1988.  4  fig,  31  ref. 

Descriptors:  "Mussels,  "Heavy  metals,  "Copper, 
"Zinc,  "Cadmium,  "Water  pollution  effects,  "Mol- 
lusks,  "Population  exposure,  Aquatic  animals, 
Aquatic  populations,  Animal  physiology. 

A  method  for  the  continuous  measurement  of 
water  flow  through  individual  mussels  (  =  pumping 
rate)  was  developed  and  applied  to  a  study  of  the 
effects  of  copper,  zinc  and  cadmium  on  pumping  in 
Mytilus  edulis.  Its  use  was  easily  combined  with 
continuous  monitoring  of  shell  gape  by  strain 
gauge.  The  action  of  each  of  the  three  metals  on 
pumping  rate  was  different.  Copper  had  an  'all  or 
nothing'  effect:  pumping  was  stopped  by  shell 
valve  adduction  by  concentrations  in  the  range 
20.8-25.6  micrograms/L  total  copper.  Pumping 
rate  decreased  with  increasing  zinc  concentration 
but  recovered  to  normal  when  metal  concentra- 
tions returned  to  background  levels.  Shell  valve 
adduction  did  not  occur;  concentrations  of  470-860 
micrograms/L  zinc  completely  stopped  pumping. 
The  response  to  cadmium  was  similar  to  that  elicit- 
ed by  zinc,  but  no  recovery  of  pumping  occurred 
in  an  18-h  period  after  metal  concentrations  re- 
turned to  background  levels.  Concentrations  of 
7.5-10  mg/L  cadmium  were  required  to  show  an 
effect  on  pumping  rate.  (Author's  abstract) 
W89-09923 


SUBLETHAL  RESPONSES  TO  ENDRIN  IN 
SEDIMENT  BY  LIMNODRILUS  HOFFMEIS- 
TERI  (TUBIFICIDAE),  AND  IN  MIXED-CUL- 
TURE WITH  STYLODRILUS  HERINGIANUS 
(LUMBRICULIDAE), 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 


Effects  Of  Pollution — Group  5C 

T.  J.  Keilty,  D.  S.  White,  and  P.  F.  Landrum. 
Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  3,  p 
227-250,  November   1988.  4  fig,    15  tab,  29  ref. 

Descriptors:  "Sediment  reworking,  "Water  pollu- 
tion effects,  "Sublethal  effects,  "Tubificids,  "Oligo- 
chaetes,  "Endrin,  "Path  of  pollutants,  "Pesticides, 
Population  exposure,  Bioaccumulation,  Macroin- 
vertebrates,  Organic  pesticides. 

Sediment  reworking  by  Limnodrilus  hoffmeisteri 
(Tubificidae)  alone,  and  with  Stylodrilus  herin- 
gianus  (Lumbriculidae)  was  measured  in  sediments 
dosed  with  endrin  by  monitoring  the  burial  of  a 
137Cs  marker  layer.  Endrin  concentrations  ranged 
from  16.1  to  81,400  ng/g  dry  sediment  weight. 
Alterations  in  reworking  rates  were  observed  at 
sediment  concentrations  two  to  five  orders  of  mag- 
nitude below  LC  sub  50  values.  In  single  species 
experiments  with  L.  hoffmeisteri  at  low  endrin 
concentrations,  marker  layer  burial  rate  data  did 
not  suggest  stimulation  of  reworking,  as  had  previ- 
ously been  found  for  S.  heringianus.  At  higher 
concentrations,  reworking  rates  were  equal  to  or 
slower  than  control  rates  early  in  experiments, 
followed  by  dramatic  decreases  thereafter.  Re- 
working rates  with  mixed  species  (1:1  species  ratio) 
suggested  that  the  presence  of  S.  heringianus  en- 
hanced the  reworking  response  of  L.  hoffmeisteri. 
Post-experimental  worm  dry  weights  were  inverse- 
ly related  to  high  sediment  concentrations  for  both 
species.  Reductions  in  post-experimental  L.  hoff- 
meisteri mortalities  and  increases  in  L.  hoffmeisteri 
dry  weights  in  mixed  species  tests  at  high  endrin 
concentrations  implied  that  L.  hoffmeisteri  benefits 
from  the  presence  of  S.  heringianus,  although  the 
reverse  was  not  observed.  High  final  sediment 
endrin  concentrations  in  the  upper  three  cm  im- 
plied worm  mediated  upward  contaminant  trans- 
port. Bioaccumulation  factors  for  S.  heringianus 
ranged  from  9.7  to  43.8  and  were  consistently  three 
to  four  times  greater  than  bioaccumulation  factors 
for  L.  hoffmeisteri  (1.7  to  13.6).  (Author's  abstract) 
W89-09924 


SUBLETHAL  RESPONSES  TO  ENDRIN  IN 
SEDIMENT  BY  STYLODRILUS  HERIN- 
GIANUS (LUMBRICULIDAE)  AS  MEASURED 
BY  A  137CESIUM  MARKER  LAYER  TECH- 
NIQUE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

T.  J.  Keilty,  D.  S.  White,  and  P.  F.  Landrum. 
Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  3,  p 
251-270,  November  1988.  5  fig,  4  tab,  66  ref. 

Descriptors:  "Sediment  reworking,  "Pesticides, 
"Sublethal  effects,  "Oligochaetes,  "Endrin,  "Water 
pollution  effects,  "Popluation  exposure,  "Radioac- 
tive tracers,  Monitoring,  Sediments,  Macroinverte- 
brates. 

Sediment  reworking  rates  of  Stylodrilus  herin- 
gianus (Oligochaeta:  Lumbriculidae)  were  meas- 
ured in  microcosms  containing  sediments  dosed 
with  the  chlorinated  pesticide,  endrin.  Reworking 
rates  were  measured  at  10  C  by  monitoring  a 
137Cs  marker  layer  burial  in  contaminated  and 
uncontaminated  microcosms.  Endrin  concentra- 
tions ranged  from  3.1  to  42,000  ng/g  dry  sediment. 
Alterations  in  reworking  rates  were  observed  at 
sediment  concentrations  five  and  one  half  orders  of 
magnitude  below  the  LC  sub  50  (1650  micro- 
grams/g).  For  the  lower  concentrations,  marker 
layer  burial  rate  data  suggested  possible  stimula- 
tory effects  in  the  first  300  to  600  h,  followed  by 
significant  rate  decreases  relative  to  controls.  For 
higher  concentrations,  rates  were  equal  to  or 
slower  than  control  rates  in  the  first  600  h,  fol- 
lowed by  dramatic  decreases  in  the  last  600  h. 
High  final  surficial  sediment  endrin  concentrations 
at  the  end  of  experiments  implied  worm  mediated 
upward  transport.  Worm  mortalities  were  9.3  to 
28%  for  the  two  highest  concentrations  (42,000 
and  11,500  ng/g)  and  0  to  6.7%  for  all  other 
concentrations  including  controls.  Post  experimen- 
tal worm  dry  weights  were  inversely  related  to 
high  concentrations.  Bioaccumulation  factors 
ranged  from  34  to  67  on  a  g  dry  organism  to  g  dry 
sediment  basis.  (Author's  abstract) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 
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DIETARY  EXPOSURE  OF  RAINBOW  TROUT 
(SALMO  GAIRDNERD  TO  GREAT  LAKES 
COHO  SALMON  (ONCORHYNCHUS  KI- 
SUTCH  WALBAUM).  BIOACCUMULATION 
OF  HALOGENATED  AROMATIC  HYDRO- 
CARBONS AND  HOST  RESISTANCE  STUD- 
IES, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Pa- 
thology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09926 


MULTILOCUS  GENETIC  RESISTANCE  AND 
SUSCEPTIBILITY  TO  MERCURY  AND  CAD- 
MIUM POLLUTION  IN  THE  MARINE  GAS- 
TROPOD, CERITHIUM  SCABRIDUM, 

Haifa  Univ.  (Israel).  Inst,  of  Evolution. 

B.  Lavie,  and  E.  Nevo. 

Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  4,  p 

291-296,  December  1988.  1  fig,  1  tab,  18  ref. 

Descriptors:  'Bioindicators,  'Pollutant  identifica- 
tion, 'Water  pollution  effects,  'Gastropods,  'Mer- 
cury, 'Cadmium,  'Heavy  metals.  Population  expo- 
sure, Genetic  resistance,  Morbidity,  Mollusks, 
Aquatic  animals. 

The  separate  and  interactive  pollution  effects  of 
cadmium  and  mercury  on  the  allozyme  frequencies 
of  eight  loci  were  tested  in  the  marine  gastropod 
Cerithium  scabridum.  When  the  influence  of  pollu- 
tion was  analyzed  individually  on  each  locus,  only 
4  of  the  examined  loci  showed  differentia]  survi- 
vorship due  to  pollution.  Theoretically,  these  re- 
sults suggest  that  even  in  cases  where  single  locus 
analysis  seemingly  supports  the  neutral  theory  of 
allozyme  polymorphisms  the  unit  of  selection  may 
be  an  adaptive  multilocus  genetic  complex.  Practi- 
cally, since  each  of  the  three  pollutants  displays 
different  multilocus  structures  resistant  or  sensitive 
to  pollution,  such  genetic  complexes,  and  not  only 
single  genotypes,  can  be  used  as  specific  indicators 
of  heavy  metal  pollution  in  the  sea.  (Author's 
abstract) 
W89-09927 


CARCINOGENICITY  OF  BENZO(A)PYRENE 
IN  RAINBOW  TROUT  RESULTING  FROM 
EMBRYO  MICROINJECTION, 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY.  Dept. 
of  Experimental  Biology. 

J.  J.  Black,  A.  E.  Maccubbin,  and  C.  J.  Johnston. 
Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  4,  p 
297-308,  December  1988.  4  fig,  4  tab,  36  ref. 

Descriptors:  'Water  pollution  effects,  'Trout, 
•Bioassay,  'Fish  populations,  'Carcinogens, 
•Benz(a)pyrene,  'Dose-response  relationships, 
'Larval  growth  stage,  'Morbidity,  Population  ex- 
posure, Toxicity,  Sublethal  effects,  Fish  physiolo- 
gy, Organic  compounds. 

Rainbow  trout  (Salmo  gairdneri)  embryos  were 
exposed  in  ovo  to  benzo(a)pyrene  (BaP)  by  a  single 
transchorionic  injection.  Injected  BaP  was  retained 
in  the  yolk  sac  of  larval  trout  and  was  only  slowly 
metabolized  until  swim-up.  One  yr  post-exposure, 
BaP-treated  fish  had  an  elevated  incidence  of  liver 
neoplasms  which  ranged  from  small  basophilic  mi- 
crofoci  of  altered  hepatocytes  to  large  hepatocellu- 
lar carcinomas.  These  results  demonstrate  carcino- 
genesis in  rainbow  trout  from  single  dose  exposure 
to  BaP,  a  widely  distributed  environmental  pollut- 
ant that  has  been  implicated  as  the  cause  of  liver 
neoplasia  in  wild  fish  and  some  human  cancers. 
(Author's  abstract) 
W89-09928 


ONTOGENY  OF  COHO  SALMON  (ONCOR- 
HYNCHUS KISUTCH)  BEHAVIOR  FOLLOW- 
ING  EMRYONIC  EXPOSURE  TO 

BENZO(A)PYRENE, 

Washington  Univ.,  Seattle.  Coll.  of  Ocean  and 
Fishery  Sciences. 

G.  K.  Ostrander,  M.  L.  Landolt,  and  R.  M.  Kocan. 
Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  4,  p 
325-346,  December  1988.  3  fig,  7  tab,  53  ref. 


Descriptors:  'Water  pollution  effects,  'Salmon, 
•Fish  behavior,  'Bioassay,  'Carcinogens,  'Organic 
compounds,  'Embryonic  growth  stage,  Sublethal 
effects,  Fish,  'Benz(a)pyrene,  Morbidity,  Popula- 
tion exposure,  Growth  stages. 

The  ontogeny  of  coho  salmon  (Oncorhynchus  ki- 
sutch)  behavior  following  a  brief  embryonic  expo- 
sure to  a  known  mutagen/carcinogen  was  investi- 
gated. Coho  salmon  embryos  were  exposed  to 
benzo(a)pyrene  (B(a)P)  at  one  of  two  stages  in 
development,  either  24  h  post  fertilization  (early 
BAa)P)  or  approximately  one  week  prior  to  hatch- 
ing (Late  B(a)P).  Early  (B(a)P)  and  Late  B(a)P) 
exposed  embryos  hatched  significantly  earlier  or 
later  than  the  controls.  The  successful  emergence 
of  coho  salmon  alevins  from  artificial  redds  was 
significantly  reduced  by  B(a)P  exposure.  Signifi- 
cantly fewer  fish  from  both  exposure  groups  per- 
formed the  normal  upstream  orientation  and  swim- 
ming characteristic  of  the  controls  following  emer- 
gence. Furthermore,  at  higher  concentrations 
fewer  alevins  survived  to  emergence,  although  no 
differences  in  weight,  total  length,  or  fin  develop- 
ment were  detected  .  The  ability  of  coho  salmon  to 
establish  and  maintain  territories  was  not  affected 
by  B(a)P  exposure.  However,  both  Early  B(a)P 
and  Late  B(a)P  exposed  fry  forage  significantly 
more  than  controls.  Examination  of  the  ontogeny 
of  salmonid  behavior,  rather  than  a  single  behavior 
pattern,  proved  beneficial  as  B(a)P  did  not  affect 
all  behavior  similarly.  Embryonic  sublethal  doses 
of  B(a)P  were  found  to  be  capable  of  inducing 
subtle  changes  in  behavior  weeks  or  even  months 
following  hatching.  (Author's  abstract) 
W89-09929 


MICROINJECTION  OF  RAINBOW  TROUT  AT 
THE  SAC-FRY  STAGE:  A  MODIFIED  TROUT 
CARCINOGENESIS  ASSAY, 

Trent  Univ.,  Peterborough  (Ontario).  Environmen- 
tal and  Resource  Studies  Program. 
C.  D.  Metcalfe,  V.  W.  Cairns,  and  J.  D. 
Fitzsimons. 

Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  4,  p 
347-356,  December  1988.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Bioassay,  'Water  pollution  effects, 
•Trout,  'Immature  growth  stage,  'Carcinogens, 
•Mortality,  'Morbidity,  'Organic  compounds, 
Fish  populations,  Growth  stages,  Population  expo- 
sure, Sublethal  effects. 

Rainbow  trout  were  microinjected  with  toxin  at 
the  sac-fry  stage  for  carcinogenic  testing,  to  deter- 
mine if  mortalities  due  to  the  injection  procedure 
could  be  reduced  compared  to  those  with  earlier 
microinjection  into  the  yolk  of  the  trout  embryo. 
Liver  tumors  were  induced  in  rainbow  trout 
(Salmo  gairdneri)  1  yr  after  trout  were  injected 
with  aflatoxin  Bl  in  the  sac-fry  stage  of  develop- 
ment. In  this  modification  of  the  trout  embryo 
microinjection  carcinogenesis  assay,  there  were 
fewer  mortalities  than  in  earlier  embryo  stage  in- 
jection protocols.  It  was  shown  that  injection  effi- 
ciency, as  measured  by  retention  of 
(14C)benzo(a)pyrene  in  the  embryo,  and  sensitivity 
to  the  carcinogenic  effects  of  aflatoxin  Bl  is  not 
reduced  by  injection  at  this  later  stage  of  develop- 
ment. The  rainbow  sac-fry  microinjection  tech- 
nique is  a  relatively  simple  and  sensitive  experi- 
mental carcinogenesis  protocol  in  which  there  are 
few  initial  mortalities.  This  procedure  shares  with 
other  trout  assays  several  advantages  for  carcino- 
genesis testing,  including  a  relatively  low  cost,  the 
requirement  for  only  small  quantities  (ng)  of  car- 
cinogen, and  relative  ease  in  determining  the  total 
dose  producing  a  carcinogenic  effect.  (Friedmann- 
PTT) 
W89-O9930 


INTERACTION  OF  CHRONIC  COPPER  TOX- 
ICITY WITH  NUTRJJENT  LIMITATION  EN 
TWO  CHLOROPHYTES  EM  BATCH  CULTURE, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Botany. 
J.  Hall,  F.  P.  Healy,  and  G.  G.  C.  Robinson. 
Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  1,  p 
1-14,  January  1989.  4  fig,  51  ref. 

Descriptors:  'Water  pollution  effects,  'Sublethal 
effects,  'Toxicity,  Culturing  techniques,  'Chlamy- 


domonas,  'Chlorella,  'Copper,  'Limiting  nutri- 
ents, Chorophytes,  Aquatic  plants,  Algae,  Heavy 
metals,  Growth  rates. 

The  interaction  of  N-limitation  and  P-limitation 
with  sublethal  Cu  toxicity  in  the  two  chlorophytes, 
Chlamydomonas  geitleri  Ettl  and  Chlorella  vul- 
garis Beyrinck,  was  analyzed  through  batch  cul- 
ture experiments  in  which  either  N  or  P  limited 
final  yield.  The  sublethal  effects  of  Cu  toxicity 
included  decreased  growth  rate  and  final  yield  and 
increased  cellular  content  of  Cu  and  P.  Final  yield 
and  growth  rate  were  the  most  sensitive  indicators 
of  toxicity  in  P-limited  and  N-limited  cultures  re- 
spectively. Both  algae  were  more  sensitive  to  Cu 
toxicity  in  batch  cultures  under  P-limitation  than 
under  N-limitation.  This  suggests  a  need  for  careful 
consideration  of  the  parameters  used  to  measure 
toxicity  and  of  the  nutrient  limiting  the  final  yield 
of  batch  cultures  in  metal  toxicity  studies.  (Au- 
thor's abstract) 
W89-09931 


nNTERACTION  OF  CHRONIC  COPPER  TOX- 
ICITY WITH  NUTRIENT  LIMITATION  IN 
CHEMOSTAT  CULTURES  OF  CHLORELLA, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Botany. 
J.  Hall,  F.  P.  Healey,  and  G.  G.  C.  Robinson. 
Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  I,  p 
15-26,  January  1989.  4  fig,  40  ref. 

Descriptors:  'Culturing  techniques,  'Water  pollu- 
tion effects,  'Toxicity,  'Copper,  'Chlorella,  'Lim- 
iting nutrients,  'Sublethal  effects,  'Chlorophyta, 
Heavy  metals,  Aquatic  plants,  Algae. 

The  interaction  of  N-limitation  and  P-limitation 
with  sublethal  Cu  toxicity  in  chemostat  cultures  of 
an  isolate  of  Chlorella  vulgaris  Beyrinck  was  deter- 
mined. Sublethal  levels  of  Cu(2+)  activity  resulted 
in  an  increase  in  cellular  Cu  and  a  decrease  in  cell 
numbers.  The  decrease  in  cell  numbers  was  greater 
under  P-limitation  than  under  N-limitation.  The 
greater  Cu-toxicity  under  P-limitation  was  related 
to  elevated  cellular  Cu  concentrations,  consistent 
with  batch  culture  experiments  with  the  same  or- 
ganism. Chemostat  cultures  of  Chlorella  were  ap- 
proximately 4  orders  of  magnitude  more  sensitive 
to  dissolved  Cu  than  were  batch  cultures.  Similar- 
ly, sensitivity  to  cellular  Cu  concentration  was 
approximately  3  orders  of  magnitude  greater  in  the 
chemostat  cultures.  The  greater  sensitivity  to  Cu 
of  chemostat  cultures  in  comparison  with  batch 
cultures  suggests  that  Cu  toxicity  in  nature  may 
have  been  previously  underestimated  by  using 
batch  cultures  results.  (Author's  abstract) 
W89-09932 


QUANTITATIVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIPS OF  ACUTE  TOXICITY  OF 
COMMERCIAL  CHEMICALS  ON  FATHEAD 
MINNOWS:  EFFECT  OF  MOLECULAR  SIZE, 

National  Inst,  of  Child  Health  and  Human  Devel- 
opment, Bethesda,  MD.  Section  on  Viruses  and 
Cellular  Biology. 
M.  Protic,  and  A.  Sabljic. 

Aquatic  Toxicology  AQTODG,  Vol.  14,  No.  1,  p 
47-64,  January  1989.  2  fig,  4  tab,  45  ref. 

Descriptors:  'Water  pollution  effects,  'Model 
studies,  'Fish,  'Toxicity,  'Minnows,  'Industrial 
wastes,  'Organic  compounds,  Population  expo- 
sure, Sublethal  effects,  Phenols,  Hydrocarbons, 
Benzenes,  Biochemistry,  Structure-activity  rela- 
tionships, Structure-activity  relationships. 

The  molecular  connectivity  model  was  tested  for 
its  ability  to  predict  the  level  of  acute  toxicity  of 
alcohols,  ethers,  aldehydes,  ketones,  nitriles,  ali- 
phatic and  aromatic  amines,  halogenated  hydrocar- 
bons, substituted  benzenes,  and  phenols  for  fish. 
Good  linear  correlation  was  obtained  between  the 
valence  zero-order  molecular  connectivity  index 
and  96-h  LC  sub  50  data  for  a  large  group  of 
commercial  chemicals.  Results  and  their  compari- 
son with  previously  published  models  demonstrate 
that  the  molecular  connectivity  model  is  an  accu- 
rate predictive  tool  for  assessing  the  level  of  acute 
toxicity  of  a  wide  range  of  commercial  chemicals. 
It  can  be  confidently  used  to  rank  potentially  haz- 
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ardous  chemicals  and  to  create  priority  testing  lists. 
It  is  shown  that  the  molecular  size  of  chemicals  is 
directly  proportional  to  the  fish  acute  toxicity  and 
that  it  is  the  most  important  structural  feature 
accounting  for  85%  of  the  variation  in  the  meas- 
ured fish  acute  toxicity  data.  The  topological 
model  was  compared  to  earlier  quantitative  struc- 
ture-activity relationship  (QSAR)  models  for  toxic- 
ity in  fish.  It  was  found  that  the  topological  model 
outperforms  or  shows  equal  performance  to  earlier 
models  for  accuracy,  speed,  and  range  of  applica- 
bility. (Friedmann-PTT) 
W89-09933 


ACUTE  TOXICITY  BIOASSAYS  USING  RO- 
TIFERS: I.  A  TEST  FOR  BRACKISH  AND 
MARINE  ENVIRONMENTS  WITH  BRA- 
CHIONUS  PLICATILIS, 

Tampa  Univ.,  FL.  Div.  of  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09934 


ACUTE  TOXICITY  BIOASSAYS  USING  RO- 
TIFERS: H.  A  FRESHWATER  TEST  WITH 
BRACHIONUS  RUBENS, 

Tampa  Univ.,  FL.  Div.  of  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09935 


BLACK-HEADED  GULL'S  ADAPTATION  TO 
POLLUTED  ENVIRONMENTS:  THE  ROLE  OF 
THE  MTXED-FUNCTION  OXIDASE  DETOXI- 
CATION  SYSTEM, 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
C.  Fossi,  C.  Leonzio,  S.  Focardi,  and  A.  Renzoni. 
Environmental  Conservation  EVCNA4,  Vol.  15, 
No.   3,  p  221-224,  Autumn   1988.   3  fig,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Aquatic 
habitats,  'Gulls,  'Water  birds,  'Detoxification, 
•Population  exposure,  Landfills,  Lagoons,  Poly- 
chlorinated  biphenyls,  Ecology,  Survival. 

The  role  of  the  mixed  function  oxidase  (MFO) 
detoxication  system  in  the  'adaptation'  process  of 
gulls  to  polluted  environments  was  studied.  In  two 
different  populations  of  black-headed  gull  (Larus 
redibundus),  feeding  in  one  case  in  a  lagoon  and  in 
the  other  on  an  inland  rubbish  dump,  MFO  hepatic 
activities  (aldrin  epoxidase,  7-ethoxyresorufin  o- 
deethylase,  NADPH-cytochrome  c  reductase, 
NADH-cytochrome  c  reductase,  and  NADH-fer- 
rycianide  reductase  )  and  chlorinated  hydrocarbon 
residues  were  determined.  All  the  enzymatic  ac- 
tivities detected,  and  the  polychlorinated  biphenyl 
(PCB)  residues,  were  higher  in  the  gulls  feeding  on 
the  inland  dump  than  in  the  gulls  feeding  in  the 
lagoon.  The  results  suggest  that  the  development 
of  a  strong  detoxication  system  constitutes  an  im- 
portant 'survival  mechanism'  for  these  birds  when 
feeding  customarily  in  polluted  environments.  (Au- 
thor's abstract) 
W89-09958 


BIOLOGICAL    SURVEHXANCE    OF    WATER 

QUALITY:  1.  A  COMPARISON  OF  MACROIN- 

VERTEBRATE    SURVEHXANCE    METHODS 

IN  RELATION  TO  ASSESSMENT  OF  WATER 

QUALITY  IN  A  CHALK  STREAM, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09975 


MACROINVERTEBRATE  COMMUNITY 

STRUCTURE  AND  CHEMISTRY  OF  AN  OR- 
GANICALLY POLLUTED  CREEK  IN  SOUTH- 
EAST QUEENSLAND, 

Department  of  Environment  Conservation  and 
Tourism,  Brisbane  (Australia).  Div.  of  Environ- 
ment. 

P.  R.  Cosser. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  5,  p  671-683,  1988.  7 
fig,  2  tab,  27  ref. 

Descriptors:  'Stream  pollution,  'Wastewater  pol- 
lution,  'Water  pollution  effects,   'Macroinverte- 


brates,  'Benthic  fauna,  Chemical  properties,  Physi- 
cal properties,  Population  density,  Nutrients,  Dis- 
solved oxygen,  Ammonium,  Sulfides,  Toxicity, 
Australia,  Streams. 

The  benthic  macroinvertebrate  fauna  of  Gowrie 
Creek,  south-east  Queensland,  and  24  chemical  and 
physical  parameters  were  monitored  for  105  km 
downstream  from  a  major  sewage  effluent  outfall 
between  June  1981  and  October  1984.  Species  rich- 
ness declined  to  2-3  taxa  while  the  density  of 
organisms  increased  significantly  immediately 
below  the  outfall.  A  progressive  increase  in  the 
number  of  taxa  present  was  evident  with  distance 
downstream.  The  major  species  associations,  pro- 
gressing downstream  from  the  outfall,  were:  Chir- 
onomus/Tubificidae;  Chironomus/Simulium  orna- 
tipes;  Plotiopsis  balonnensis;  and  P.  balonnensis/ 
Cheumatopsyche  (modica).  The  elimination  of  taxa 
in  the  vicinity  of  the  outfall  was  attributed  to  the 
effects  of  depletion  of  dissolved  oxygen  and  possi- 
bly ammonia  toxicity  and  sulfide  toxicity.  Changes 
in  dominance  were  related  to  the  changes  in  food 
types  associated  with  a  transition  from  a  heterotro- 
phic to  an  autotrophic  environment.  Changes  in 
community  structure  in  terms  of  taxonomic  rich- 
ness, composition  and  abundance  consistent  with 
those  observed  in  other  Australian  studies  were 
found  in  Gowrie  Creek.  Such  changes  represent 
community  response  to  the  direct  and  indirect 
effect  of  toxicants  and  growth  stimulants  contained 
in  the  sewage  effluent.  A  transition  from  a  strongly 
heterotrophic  system  immediately  below  the 
sewage  outfall  to  a  highly  productive  autotrophic 
system  some  distance  downstream  was  evident  in 
Gowrie  Creek.  (Sand-PTT) 
W89-09983 


MUTAGENICITY  OF  DRINKING  WATER  AND 
THE  RELATION  TO  TOTAL  ORGANIC  HALO- 
GEN, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
K.  Kito,  T.  Otsuki,  N.  Suzuki,  and  J.  Nakanishi. 
Chemosphere  CMSHAF,  Vol.  17,  No.  11,  p  2219- 
2232,  1988.  3  fig,  8  tab,  11  ref. 

Descriptors:  'Drinking  water,  'Pollutants,  'Or- 
ganic compounds,  'Chlorinated  hydrocarbons, 
'Brominated  hydrocarbons,  'Mutagens,  Ames  test, 
Japan. 

The  finished  water  and  tap  water  in  Tokyo  and  the 
neighboring  prefecture  Ibaraki  were  monitored 
using  the  Ames/Salmonella  assays  for  one  year. 
The  results  showed  a  higher  mutagenicity  than 
previously  reported  in  Japan,  and  the  tap  water 
often  revealed  a  higher  mutagenicity  than  the  fin- 
ished water  at  the  waterworks.  Laboratory  tests  on 
the  influence  of  storage  time  on  mutagenic  activity 
suggested  that  contamination  in  the  distribution 
systems  probably  contributed  to  the  increase  of 
mutagenesis  in  the  drinking  water.  The  correlation 
of  mutagenesis  with  total  organic  halogen  (TOX) 
by  the  Ames  test  indicated  that  a  TOX  of  100 
microgram/1  was  equivalent  to  300  net  revertants/1 
with  TA100.  Assuming  that  the  daily  water  con- 
sumption is  2  liters,  human  exposure  to  TOX  from 
drinking  water  will  amount  to  600  net  revertants/ 
day.  (Sand-PTT) 
W89-09995 


CRITICAL  EVALUATION  OF  THE  FATHEAD 
MINNOW  7-DAY  STATIC  RENEWAL  TEST, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 

and  Environmental  Toxicology. 

For  primary  bibliographic  entry  see  Field  5A. 
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MUTAGENIC  POTENTIAL  OF  DRINKING 
WATERS  FROM  SURFACE  SUPPLD2S  IN 
NORTHERN  ITALY, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy). 
S.  Galassi,  L.  Guzzella,  and  S.  Sora. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  2,  p  109-116,  1989.  3  fig,  4 
tab,  17  ref. 

Descriptors:  'Drinking  water,  'Italy,  'Mutagens, 
Water  supply,  River  Po,  Lake  Como,  Genetics, 
Organic  compounds,  Bacteria,  Yeasts,  Ames  test, 
Pollutant  identification,  Chromatography. 


Raw  and  drinking  waters  collected  from  three 
surface  supplies  in  northern  Italy  (River  Po  at 
Turin  and  Ferrara,  Lake  Como  at  Como)  were 
extracted  using  XAD  resins  to  concentrate  organic 
micropollutants.  The  extracts  were  tested  for  their 
ability  to  cause  mutations  in  the  Salmonella  rever- 
sion system  and  mitotic  gene-conversion  or  recom- 
bination in  Saccharomyces.  Ferrara  and  Como  ex- 
tracts had  mutagenic  activity  in  both  the  Salmonel- 
la and  Saccharomyces  tests.  Turin  water  was  never 
found  to  be  mutagenic.  Toxic  and  nontoxic  ex- 
tracts were  then  analyzed  by  gas-liquid  chromatog- 
raphy and  high  pressure  liquid  chromatography  to 
identify  the  mutagenic  compounds.  Although  the 
mutagenic  activity  could  not  be  explained  by  ana- 
lytical measurements,  some  anthropogenic  com- 
pounds, probably  related  to  the  observed  effects, 
were  identified  in  genotoxic  samples.  (Author's 
abstract) 
W89- 10005 


IN  SITU  RIVER  EXPOSURE  VESSEL  FOR 
BIOACCUMULATION  STUDIES  OF  JUVE- 
NILE FISH, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 10008 


ACCLEMATION-INDUCED  CHANGES  IN  TOX- 
ICITY AND  INDUCTION  OF  METALLOTH- 
IONEIN-LIKE  PROTEINS  IN  THE  FATHEAD 
MINNOW  FOLLOWING  SUBLETHAL  EXPO- 
SURE TO  ZINC, 

Kentucky  Univ.,  Lexington.  School  of  Biological 
Sciences. 

J.  F.  Hobson,  and  W.  J.  Birge. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  2,  p  157-169,  1989.  7  fig,  3 
tab,  27  ref. 

Descriptors:  'Toxicity,  'Acclimatization,  'Fish, 
•Heavy  metals,  'Zinc,  'Water  pollution  effects, 
Metallothionein-like  proteins,  Sublethal  effects, 
Fathead  minnows,  Mortality,  Tissue  analysis, 
Bioaccumulation,  Growth,  Cadmium. 

A  correlation  was  sought  between  acclimation- 
induced  alterations  in  Zn  toxicity  and  the  concen- 
tration of  metallothionein-like  proteins  (MTP)  in  a 
cyprinid  fish.  Populations  of  subadult  fathead  min- 
nows (Pimephales  promelas)  were  maintained  in 
dechlorinated  tap  water  and  exposed  to  0,  0.60,  and 
1.80  mg  Zn/L  for  35  days.  Groups  of  animals  (120 
individuals  each)  were  removed  from  each  accli- 
mation population  after  0,  7,  14,  21,  and  35  days  to 
conduct  96-hr  acute  tests.  Tolerance  and  resistance 
were  monitored  as  changes  in  the  96-hr  LC50  and 
LT50  values,  respectively.  Tolerance  increased  a 
significant  28%  above  control  values  after  14  days 
of  exposure  to  0.60  mg  Zn/L,  but  decreased  sig- 
nificantly to  63  and  74%  of  control  values  follow- 
ing exposure  to  1.80  mg  Zn/L  for  7  and  14  days  (p 
<  0.05).  Acute  toxicity  values  returned  to  control 
levels  in  both  treatment  groups  after  21  days  of 
exposure  and  remained  stable  to  35  days.  The 
concentration  of  MTP  was  measured  in  the  viscera 
(i.e.,  liver,  spleen,  intestine,  and  pancreas)  indirect- 
ly as  the  total  Zn-binding  capacity  in  MTP-con- 
taining  fractions.  MTP  levels  increased  after  7,  14, 
and  21  days  and  plateaued  to  35  days.  Metal  con- 
centrations in  the  MTP  fraction  reached  a  maxi- 
mum of  31.6  microgram  Zn/g  viscera,  and  follow- 
ing 28  days  of  exposure  to  1.80  mg  Zn/L,  concen- 
trations declined  to  control  levels  after  7  days  in 
diluent  water.  Whole-body  residues  of  Zn  reached 
steady  state  after  7  days  of  exposure  to  0.6  mg  Zn/ 
L,  but  continued  to  increase  after  35  days  of  expo- 
sure to  1.80  mg  Zn/L.  Zn-acclimated  animals  were 
cross-resistant,  but  not  cross-tolerant,  to  acute  Cd 
challenge.  There  was  no  correlation  of  alterations 
in  toxicity  with  observed  changes  in  MTP  concen- 
tration. Growth  effects  were  observed  at  both 
acclimation  exposure  levels.  (Author's  abstract) 
W89- 10009 


STIMULATION  OF  SUPEROXIDE  PRODUC- 
TION BY  NITROFURANKHN,  P-NJTROBEN- 
ZOIC   ACID   AND   M-DINITROBENZENE   IN 
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HEPATIC  MICROSOMES  OF  THREE  SPECIES 
OF  FRESHWATER  FISH, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

P.  C.  Washburn,  and  R.  T.  Di  Giulio. 

Environmental      Toxicology       and      Chemistry 

ETOCDK,  Vol.  8,  No.  2,  p  171-180,  1989.  4  tab,  54 

ref. 

Descriptors:  'Toxicity,  *Aromatic  compounds, 
•Metabolism,  'Fish,  Superoxide,  Enzymes,  Bass, 
Trout,  Catfish,  Nitrofurantoin,  Nitrobenzoic  acid, 
Dinitrobenzene,  Cytochrome  c,  Microsomes, 
Liver,  Water  pollution  effects,  Bioassay. 

The  importance  of  nitroaromatic  compounds  as 
aquatic  contaminants  and  the  association  of  super- 
oxide (02(-)s)-mediated  toxicity  with  the  mammali- 
an metabolism  of  a  number  of  these  compounds  led 
to  an  in  vitro  investigation  of  nitro-aromatic-stimu- 
lated  (02(-)s)  production  by  freshwater  fish.  Using 
cytochrome  c  reduction  and  cyanide-insensitive 
oxygen  consumption  assays  for  02(-)s,  channel  cat- 
fish (Ictalurus  punctatus),  largemouth  bass  (Mi- 
cropterus  salmoides),  and  rainbow  trout  (Salmo 
gairdneri)  hepatic  microsomes  were  exposed  to 
nitrofurantoin  (NF),  p-nitrobenzoic  acid  (PNBA), 
and  m -dinitrobenzene  (MDNB).  The  results  dem- 
onstrated that  each  of  the  three  nitroaromatics  is 
capable  of  significantly  enhancing  superoxide  dis- 
mutase  (SOD)  inhibitable  cytochrome  c  reduction 
and  oxygen  consumption,  providing  specific  evi- 
dence of  stimulated  microsomal  production  of  02(- 
)s  by  these  fish  species.  The  results  also  indicated 
chemical-and  species-specific  differences  in  stimu- 
lated 02(-)s  production.  In  both  assay  systems, 
enhancement  by  NF  exceeded  that  produced  by 
MDNB,  and  particularly  PNBA.  Furthermore,  al- 
though similar  responses  to  all  nitroaromatics  were 
observed  in  microsomes  isolated  from  catfish  and 
bass,  the  assays  employing  trout  microsomes  dem- 
onstrated the  greatest  enhancement  in  NF  and 
MDNB  exposures.  These  findings  suggest  that  the 
stimulation  of  02(-)s  production  may  be  an  impor- 
tant mode  of  action  for  these  common  aquatic 
pollutants  meriting  further  ecotoxicological  assess- 
ment. (Author's  abstract) 
W89-10010 


MUTAGENIC  POTENTIAL  OF  RUNOFF 
WATER  FROM  SOILS  AMENDED  WITH 
THREE  HAZARDOUS  INDUSTRIAL  WASTES, 

Texas  A  and  M  Univ.,  College  Station.  Center  for 

Trace  Characterization. 

P.  Davol,  K.  C.  Donnelly,  K.  W.  Brown,  J.  C. 

Thomas,  and  M.  Estiri. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  8,  No.  3,  p  189-200,  1989.  3  fig,  6 

tab,    32   ref.   EPA   Cooperative   Agreement   CR- 

807701-01. 

Descriptors:  'Hazardous  wastes,  'Toxic  wastes, 
•Storm  runoff,  'Mutagens,  'Bacteria,  'Industrial 
wastes,  'Land  disposal,  Salmonella,  Ames  test, 
Water  pollution  effects,  Bioassay,  Soil  contamina- 
tion, Path  of  pollutants,  Genetics,  Organic  com- 
pounds, Runoff. 

The  mutagenicity  in  bacteria  of  runoff  water  from 
soils  contaminated  with  hazardous  industrial  waste 
was  monitored  for  a  3-yr  period  using  Salmonella 
typhimurium  strain  TA98  with  and  without  meta- 
bolic activation.  The  wastes  included  a  wood-pre- 
serving waste,  a  combined  American  Petroleum 
Institute  separator/slop  oil  emulsion  sludge,  and  a 
storm-water  runoff  impoundment  waste.  The 
wastes  were  applied  to  a  Weswood  silt  loam  soil 
(Fluventic  Ustoschrept)  and  a  Bastrop  clay  loam 
soil  (Udic  Paleusalf)  at  a  rate  of  3.1%  (wt/wt)  for 
the  wood-preserving  waste  and  of  4.5%  for  the 
two  refinery  wastes.  The  results  indicate  that  the 
runoff  water  from  each  of  the  waste-amended  soils 
contained  mutagenic  constituents.  The  maximum 
specific  activity  was  783  net  revertants  per  milli- 
gram residue,  which  was  induced  by  the  runoff 
water  collected  from  the  storm-water  runoff  im- 
poundment-amended Weswood  soil  360  days  after 
application  and  assayed  with  metabolic  activation. 
This  sample  also  yielded  the  maximum  weighted 
activity  of  6,554  revertants  per  liter  of  runoff 
water.  The  mutagenic  activities  of  the  runoff  water 
from  all  waste-amended  soils  displayed  significant 


increases  through  360  days  after  application  and,  in 
most  cases,  significant  decreases  in  the  samples 
collected  approximately  three  years  after  applica- 
tion. The  mutagenic  activities  of  the  runoff  water 
from  the  Weswood  soil  were  consistently  greater 
than  the  activities  of  the  runoff  water  from  the 
Bastrop  soil.  These  results  indicate  that  three  years 
or  more  may  be  required  for  the  mutagenic  activi- 
ty of  runoff  water  to  return  to  background  level, 
and  that  different  soils  will  differ  in  their  capacities 
to  retain  mutagenic  chemicals  during  rainfall 
events.  (Author's  abstract) 
W89-10011 


ADAPTATION  TO  A  QUATERNARY  AMMO- 
NIUM SURFACTANT  IN  AQUATIC  SEDI- 
MENT MICROCOSMS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10012 


ACUTE  TOXICITY  OF  SEDIMENT  FROM 
EAGLE  HARBOR,  WASHINGTON,  TO  THE 
INFAUNAL  AMPHIPOD  RHEPOXYNIUS 
ABRONIUS, 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

R.  C.  Swartz,  P.  F.  Kemp,  D.  W.  Schults,  G.  R. 

Ditsworth,  and  R.  J.  Ozretich. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  8,  No.  3,  p  215-222,  1989.  1  fig,  6 

tab,  22  ref.  EPA  cooperative  agreement  CX812- 

792-01-0. 

Descriptors:  'Sediment  contamination,  'Eagle 
Harbor,  'Creosote,  'Water  pollution  effects, 
•Washington,  *Toxicity,  'Organic  compounds, 
Amphipods,  Estuarine  sediments,  Oregon,  Yaquina 
Bay,  Phenanthrene,  Fluoranthene,  Spatial  varia- 
tion. 

Creosote-contaminated  sediment  from  one  station 
(EH08)  in  Eagle  Harbor,  Washington,  is  among 
the  most  toxic  sediment  yet  tested  from  U.S.  estu- 
aries and  coastal  waters.  The  total  concentration  of 
13  polynuclear  aromatic  hydrocarbons  in  EH08 
sediment  was  6461  mg/kg  (dry  weight).  The  con- 
centrations of  phenanthrene  and  fluoranthene  in 
this  sediment  were  more  than  two  orders  of  magni- 
tude greater  than  their  acutely  lethal  concentra- 
tions. In  dilution  experiments  with  uncontaminated 
sediment  in  Yaquina  Bay,  Oregon,  the  4-day  LC50 
of  EH08  sediment  to  the  amphipod  Rhepoxynius 
abronius  (Barnard)  was  666  mg/kg  (wet  weight). 
Sediment  from  other  stations  within  150  m  of 
EH08  was  not  acutely  toxic  to  Rhepoxynius,  indi- 
cating the  patchiness  of  sediment  contamination 
and  toxicity  in  Eagle  Harbor.  (Author's  abstract) 
W89-10013 


USE  OF  RESPIRATORY-CARDIOVASCULAR 
RESPONSES  OF  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  IN  IDENTIFYING  ACUTE  TOX- 
ICITY SYNDROMES  IN  FISH:  PART  3.  POLAR 
NARCOTICS, 

American  Scientific  International,  Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10016 


LEAD  POISONING  AND  OTHER  MORTALITY 

FACTORS  IN  TRUMPETER  SWANS, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 

L.  J.  Blus,  R.  K.  Stroud,  B.  Reiswig,  and  T. 

McEneaney. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  8,  No.  3,  p  263-271,  1989.  5  tab,  39 

ref. 

Descriptors:  'Idaho,  'Montana,  'Wyoming, 
•Water  pollution  effects,  *Swans,  'Heavy  metals, 
•Lead,  'Toxicity,  Water  birds,  Cadmium,  Copper, 
Zinc,  Population  exposure,  Mortality,  Tissue  anal- 
ysis, Blood. 

Lead  poisoning  and  other  causes  of  mortality  of 
trumpeter  swans  were  investigated.  Necropsies  or 
Pb  concentrations  in  livers  were  available  for  72 
trumpeter  swans  (Cygnus  buccinator)  found  dead 


in  seven  western  U.S.A.  states  from  1976  to  1987; 
data  from  other  published  and  unpublished  sources 
(1925  to  1987)  also  are  summarized.  Ingestion  of 
lead  artifacts  (shotgun  pellets  or  fishing  sinkers) 
accounted  for  about  20%  of  the  known  mortality 
of  trumpeter  swans  in  the  tri-state  area  of  Idaho, 
Montana,  and  Wyoming,  where  the  population  has 
been  declining  for  several  decades.  In  western 
Washington,  the  incidence  of  lead-induced  mortali- 
ty was  higher  and  accounted  for  nearly  50%  of  the 
known  mortalities.  Maximum  Pb  concentrations 
(wet  weight)  in  the  livers  of  birds  found  dead  and 
in  whole  blood  from  captured  swans  were  37  and 
0.71  ug/g,  respectively.  Other  elements,  including 
Cd,  Cu,  and  Zn,  generally  were  not  elevated  in 
blood  and  tissue  samples.  It  is  not  certain  that  lead 
toxicosis  is  related  to  the  decline  of  the  tri-state 
swan  population.  Other  causes  of  mortality  in 
swans  include  gunshot,  disease,  and  traumatic  inju- 
ries (impact).  (Author's  abstract) 
W89-1O017 


EFFECTS  OF  CONTAMINANTS  ON  THE  FRE- 
QUENCIES OF  ALLOZYMES  IN  POPULA- 
TIONS OF  THE  CENTRAL  STONEROLLER, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
R.  B.  Gillespie,  and  S.  I.  Guttman. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  4,  p  309-317,  1989.  4  fig,  1 
tab,  21  ref. 

Descriptors:  'Genetics,  'Enzymes,  'Water  pollu- 
tion effects,  'Fish,  Population  exposure,  Allo- 
zymes,  Stoneroller,  Electrophoresis,  Monitoring, 
Phosphoglucomutase. 

Allele  and  genotype  frequencies  for  allozymes  of 
phosphoglucomutase  (PGM)  differed  significantly 
between  populations  of  the  central  stoneroller 
(Campostoma  anomalum  Rafinesque)  collected 
from  sites  above  and  below  impact  from  industrial 
activities.  The  frequencies  of  the  PGM-A  allele 
and  the  PGM-AA  and  PGM-AB  genotypes  were 
significantly  less  in  populations  of  stoneroller  min- 
nows collected  from  impacted  sites  than  in  popula- 
tions upstream  of  impact.  Stonerollers  with  these 
sensitive  PGM  genotypes  and  stonerollers  with 
malate  dehydrogenase  MDH-BB  were  more  sensi- 
tive to  the  toxic  effects  of  copper  sulfate  than  other 
genotypes  under  laboratory  conditions.  These  re- 
sults suggest  that  individuals  with  certain  allo- 
zymes may  be  more  sensitive  to  the  toxic  effects  of 
environmental  contaminants  than  those  with  other 
genotypes.  Selection  or  elimination  of  individuals 
with  sensitive  genotypes  by  contaminants  may 
result  in  a  narrowing  of  genetic  diversity  in  popu- 
lations and  thus  increase  the  susceptibility  of  these 
populations  to  further  stress.  Electrophoretic  de- 
termination of  genetic  structure  in  fishes  appears  to 
be  sensitive  to  changes  in  water  quality  and  may  be 
a  useful  tool  for  monitoring  the  health  of  aquatic 
populations.  (See  also  W89- 10020)  (Author's  ab- 
stract) 
W89-10019 


DIFFERENTIAL  SURVIVORSHIP  OF  ALLO- 
ZYME  GENOTYPES  IN  MOSQUITOFISH 
POPULATIONS  EXPOSED  TO  COPPER  OR 
CADMIUM, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
N.  L.  Chagnon,  and  S.  I.  Guttman. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  4,  p  319-326,  1989.  4  tab,  42 
ref. 

Descriptors:  'Genetics,  'Enzymes,  'Water  pollu- 
tion effects,  'Copper,  'Cadmium,  'Fish,  Heavy 
metals,  Population  exposure,  Allozymes,  Gambu- 
sia,  Mortality,  Electrophoresis,  Monitoring. 

Laboratory  stocks  of  mosquitofish  (Gambusia  af- 
finis)  were  exposed  acutely  to  copper  (0.16-0.24 
mg/L)  or  cadmium  (6.7-9.5  mg/L)  for  48  hr  using 
a  static  renewal  system.  Allozyme  genotypes  at 
three  polymorphic  loci:  phosphoglucomutase  2 
(PGM-2),  glucose  phosphate  isomerase-2  (GPI-2), 
and  isocitrate  dehydrogenase-2  (ICD-2)  were  re- 
solved using  a  modified  starch  gel  (13%)  electro- 
phoretic technique.  Differential  survivorship  of  al- 
lozyme genotypes  was  analyzed  using  a  Wilcoxon 
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matched  pair  signed-rank  test.  Copper  significantly 
(p  <  0.05)  decreased  the  overall  survivorship  of 
fish  heterozygous  at  the  GPI-2  locus.  The  frequen- 
cy of  the  (ab)  genotype  was  significantly  higher  in 
the  dead  fraction  of  the  test  populations  than  in  the 
surviving  fraction.  The  frequencies  of  the  (aa)  gen- 
otype and  the  (a)  allele  at  the  ICD-2  locus  were 
significantly  higher  in  female  fish  surviving  expo- 
sure to  copper  than  in  nonsurviving  females.  The 
frequencies  of  the  (bb)  genotype  and  the  (b)  allele 
at  the  GPI-2  locus  were  significantly  higher  in  fish 
surviving  exposure  to  cadmium  than  in  nonsurvi- 
vors.  These  results  indicate  that  some  electrophor- 
etically  detectable  allozymes  are  more  sensitive 
than  others  to  the  toxic  effects  of  environmental 
pollutants.  This  suggests  that  the  genetic  structure 
of  natural  populations  should  be  considered  for  use 
as  a  biological  monitor  of  environmental  pollution. 
(See  also  W89-1O019)  (Author's  abstract) 
W89- 10020 


ATRAZINE  TOLERANCE  OF  ALGAE  ISOLAT- 
ED FROM  TWO  AGRICULTURAL  STREAMS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
C.  M.  Hersh,  and  W.  G.  Crumpton. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  4,  p  327-332,  1989.  1  fig,  2 
tab,  27  ref.  Department  of  Interior,  Iowa  State 
Water  Resources  Research  Institute  projects  G- 
906-05  and  G-1017-05. 

Descriptors:  *Algae,  *Iowa,  *Water  pollution  ef- 
fects, 'Sublethal  effects,  'Tolerance,  Herbicides, 
Atrazine,  Agricultural  runoff,  Chlorophyta,  Osage 
Spring,  Big  Spring,  Comparison  studies,  Photosyn- 
thesis. 

Based  on  photosynthesis  (oxygen  evolution)  EC50s 
determined  from  short  (5  min)  assays,  green  algae 
(Chorella  sp.  and  other  species  of  Chlorococcales) 
isolated  at  random  from  an  atrazine-contaminated 
stream  (Big  Spring,  Iowa)  in  midsummer  exhibited 
similar  tolerances  to  atrazine  (range  of  EC50s:  42- 
125  microgram/L)  compared  to  algae  isolated  at 
random  from  a  noncontaminated  spring  (Osage 
Spring,  range  of  EC50s:  35-162  microgram/L).  A 
laboratory  strain  of  Chlamydomonas  reinhardii 
known  to  be  susceptible  to  atrazine  responded 
similarly  (EC50:  45  microgram/L).  The  EC50s  of 
these  algae  are  similar  to  those  previously  reported 
for  laboratory  strains.  In  contrast,  an  alga  (Fran- 
ceia  sp.,  Chlorococcales)  isolated  at  random  during 
late  spring  from  Big  Spring  responded  similarly  to 
a  laboratory  strain  of  Chlamydomonas  reinhardii 
that  is  resistant  to  atrazine  (Franceia  sp.  EC50s: 
430-774  microgram/1,  C.  reinhardii  EC50:  466  mi- 
crogram/L). The  EC50s  of  these  algae  are  near  the 
high  end  of  the  range  reported  for  green  algae. 
(Author's  abstract) 
W89-10O21 


ENVIRONMENTAL  STRESS  AND  THE  SUR- 
VIVAL OF  BROWN  TROUT,  SALMO  TRUTTA, 

Freshwater   Biological   Association,   Windermere 

(England). 

A.  D.  Pickering. 

Freshwater  Biology  FWBLAB,  Vol.  21,  No.  1,  p 

47-55,  February  1989.  4  fig,  66  ref. 

Descriptors:  *Stress,  'Environmental  effects, 
•Trout,  'Metabolism,  'Sublethal  effects,  Survival, 
Cortisol,  Fish  physiology,  Fish  diseases,  Water 
pollution  effects,  Acidification,  Population  expo- 
sure. 

The  hypothalamic-pituitary-interrenal  axis  of  the 
brown  trout  (Salmo  trutta)  is  activated  in  response 
to  most  forms  of  environmental  stress.  This  results 
in  an  elevation  of  blood  Cortisol  levels.  Experimen- 
tal elevation  of  blood  Cortisol  levels  in  otherwise 
unstressed  brown  trout  caused  a  dose-dependent 
increase  in  mortality  rate  due  to  disease.  In  the 
present  studies,  Saprolegnia  infection,  furunculosis, 
and  bacterial  fin-rot  were  the  principal  diseases. 
Chronic  Cortisol  elevation  also  suppressed  several 
of  the  endocrine  processes  controlling  sexual  matu- 
ration, resulting  in  a  significant  reduction  in  gonad 
size  in  both  male  and  female  fish.  Many  of  the 
deleterious  effects  of  sublethal  pollution  (including 
acidification)  on  natural  trout  populations  can  be 
attributed  to  chronically-elevated   blood  Cortisol 


levels.  A  knowledge  of  such  physiological  changes 
would  allow  an  assessment  of  the  impact  of  pollu- 
tion events  and  act  as  an  early  warning  of  potential 
disease  and  recruitment  problems.  (See  also  W89- 
10023)  (Author's  abstract) 
W89-1O024 


EVTERACTION  BETWEEN  THE  EFFECT  OF 
PH  AND  DENSITY  ON  GROWTH  AND  DE- 
VELOPMENT IN  RANA  TEMPORARIA  L. 
TADPOLES, 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
C.  P.  Cummins. 

Functional  Ecology  FECOE5,  Vol.  3,  No.  1,  p  45- 
52,  1989.  2  fig,  2  tab,  32  ref. 

Descriptors:  'Acid  rain  effects,  'Acidification, 
'Hydrogen  ion  concentration,  'Acidic  water, 
'Frogs,  'Water  pollution  effects,  Interactions, 
Population  density,  Population  exposure,  Meta- 
morphosis, Growth,  Sublethal  effects,  Animal  be- 
havior. 

Acid  water  (either  natural  or  anthropogenic)  is 
associated  with  reproductive  toxicity  in  the 
common  frog  (Rana  temporaria  L.)  and  time  of 
metamorphosis  and  size  at  metamorphosis  are  in- 
fluenced by  crowding  effects.  Reductions  in  tad- 
pole density  caused  by  embryo  mortality  could 
offset  depressant  effects  of  acid  conditions  on  indi- 
vidual tadpoles  and  the  interactions  among  tad- 
poles might  be  modified  by  individuals'  responses 
to  acid  conditions.  To  investigate  such  possible 
effects,  common  frog  tadpoles  were  raised  to  meta- 
morphosis in  the  laboratory  at  three  densities  (4,  8, 
and  16  tadpoles/1)  and  two  levels  of  pH  (nominally 
pH  4  and  pH  7)  on  a  limiting  ration.  Overall,  the 
effects  of  density  on  size  at  metamorphosis  and 
time  of  metamorphosis  far  outweighed  those  of 
low  pH.  The  depressant  effect  of  low  pH  on  mean 
development  rate  and  mean  size  at  metamorphosis 
decreased  with  increasing  tadpole  density.  Low 
pH  accentuated  hierarchical  effects  within  density 
replicates  and  dominant  tadpoles  suffered  little  or 
no  net  retardation  of  growth  or  development  due 
to  low  pH.  Tadpoles  that  grew  and  developed 
rapidly  at  low  pH  suffered  debilitating  limb  de- 
formities. The  implications  of  these  interactive  ef- 
fects of  density  and  pH  are  discussed  in  the  context 
of  freshwater  acidification  and  its  possible  effects 
on  frog  populations.  The  response  of  individuals  in 
a  group  is  likely  to  be  more  important  than  the 
mean  response  of  the  group.  (Author's  abstract) 
W89- 10026 


EFFECT  OF  SEWAGE-ENRICHED  RIVER 
GANGA  WATER  ON  THE  BIOMASS  PRODUC- 
TION OF  THE  AZOLLA-ANABAENA  COM- 
PLEX, 

Burdwan  Univ.  (India).  Dept.  of  Botany. 
Q.  Taheruzzaman,  and  D.  P.  Kushari. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  22,  No. 
2,  p  173-181,  December  1988.  5  fig,  1  tab,  17  ref. 

Descriptors:  'India,  'Ganges  River,  'Eutrophica- 
tion,  'Biomass,  Azolla,  Anabaena,  Primary  pro- 
ductivity, Nitrogen,  Phosphorus,  Conductivity, 
Suspended  solids,  Nutrients,  Seasonal  variation, 
Protein. 

The  biomass  formation  of  Azolla  was  greatly  en- 
hanced by  water  of  the  River  Ganga  (India)  and 
by  prevailing  environmental  conditions.  It  in- 
creased gradually  from  January  to  April  (first  max- 
imum: 2.409  g/sq  m/day),  declined  during  June 
(1.185  g/sq  m/day),  and  reached  a  second  maxi- 
mum during  September  (2.629  g/sq  m/day).  The 
biomass  formation  was  related  to  the  nutrient 
availability  in  the  medium  in  a  particular  season 
(measured  were:  nitrate-N,  available  phosphorus, 
total  suspended  solids,  and  conductivity).  The  av- 
erage annual  production  6.73  ton/ha/yr,  is  equiva- 
lent to  the  average  production  of  0.025  ton/ha/yr 
of  P,  0.252  ton/ha/yr  N,  and  1.57  ton/ha/yr  crude 
protein.  (See  also  W89- 10031)  (Author's  abstract) 
W89-10032 


TROPHIC  LEVEL  ASSESSMENT  OF  PROFUN- 
DAL  SEDIMENTS  OF  THE  ARTIFICIAL  LAKE 


CAMPOTOSTO  (CENTRAL  ITALY),  USING 
MIDGE  LARVAL  COMMUNITY  (DIPTERA: 
CHIRONOMIDAE), 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
Dipt,  di  Biologia  Animale  e  dell  'Uomo. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 10033 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: 10TH  VOLUME. 

Proceedings  of  the  Tenth  Symposium  on  Aquatic 
Toxicology  and  Hazard  Assessment,  New  Orleans, 
4-6  May  1986.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  Special  Technical 
Publication  no.  971.  1988.  579p.  Edited  by  William 
J.  Adams,  Gary  A.  Chapman  and  Wayne  G. 
Landis. 

Descriptors:  'Toxicology,  'Water  pollution  ef- 
fects, 'Toxicity,  'Contamination,  'Pollutants, 
'Path  of  pollutants,  'Environmental  effects,  'En- 
vironmental quality,  'Symposium,  Sediments, 
Acid  rain,  Groundwater  pollution,  Waste  disposal, 
Aquatic  habitats,  Bioindicators,  Pollutant  identifi- 
cation. 

The  current  emphasis  in  aquatic  toxicology  is  on 
long-term  chronic  perturbations  that  are  as  damag- 
ing environmentally  and  economically  as  acute 
problems.  As  sediment  contamination,  acid  precipi- 
tation, groundwater  pollution,  and  hazardous 
waste  sites  have  gained  emphasis,  the  prediction  of 
long-term  effects  has  become  more  important.  Bio- 
technology offers  the  prospect  of  new  chemicals 
including  medicines,  pesticides,  growth  hormones, 
and  industrial  chemicals.  These  materials  offer  the 
prospect  of  new  effluents  and  the  release  of  geneti- 
cally altered  microorganisms.  Risk  assessment  must 
now  take  into  account  the  reproductive  potential 
of  organisms  and  the  promiscuous  nature  of  genet- 
ic exchange  among  procaryotes.  Since  sediments 
constitute  an  enormous  part  of  the  assessment  and 
evaluation  of  hazards,  new  emphasis  is  being 
placed  on  characterizing  sediments,  evaluating 
risks,  and  managing  dredge  material.  Information 
on  the  biomonitoring  of  complex  effluents,  envi- 
ronmental monitoring  and  exposure  assessment, 
short-term  indicators  of  chronic  toxicity,  laborato- 
ry and  field  comparisons,  aquatic  toxicology,  waste 
site  hazard  assessment  and  biodegradation,  and  re- 
search beneficial  to  the  standards-setting  process 
has  all  been  included  in  this  symposium  on  aquatic 
toxicology.  (See  W89- 10043  thru  W89- 10085) 
(White-Reimer-PTT) 
W89-10042 


AQUATIC  TOXICOLOGY:  TEN  YEARS  IN 
REVIEW  AND  A  LOOK  AT  THE  FUTURE, 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab. 
P.  R.  Parrish,  K.  L.  Dickson,  J.  L.  Hamelink,  R. 
A.  Kimerle,  and  K.  J.  Macek. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  7-25,  1  tab,  12 
fig,  17  ref. 

Descriptors:  *Toxicology,  *Water  pollution  ef- 
fects, 'Toxicity,  'Contamination,  'Pollutants, 
•Path  of  pollutants,  'Environmental  effects,  'En- 
vironmental quality,  'Symposium,  Data  process- 
ing, Waste  disposal,  Aquatic  environment,  Aquatic 
habitats,  Bioindicators,  Pollutant  identification. 

A  review  of  the  publications  from  the  first  eight 
American  Society  for  Testing  and  Materials 
(ASTM)  Aquatic  Toxicology  symposia  indicates  a 
maturation  of  the  participants  and  the  science. 
Publications  on  methods  have  decreased  while 
more  encompassing  papers  on  perspective  have 
increased.  Vast  improvements  have  occurred  in 
aquatic  toxicity  testing  laboratories  in  the  areas  of 
water  treatment  systems,  diluter  efficiency  and  de- 
pendability, data  recording  and  retrieval,  test 
animal  culture  and  maintenance  techniques,  and 
electronic  devices.  Consensus  test  methods  have 
been  developed  for  evaluating  aquatic  hazards.  Al- 
though the  toxicity  of  chemicals  can  be  accurately 
defined  by  performing  tests  of  increasing  complex- 
ity, the  fate  of  chemicals  is  more  difficult  to  deter- 
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mine.  The  challenge  for  the  next  decade  is  for 
environmental  chemists  to  define  exposure  as  pre- 
cisely as  toxicity  has  been  measured  in  the  past 
decade.  Regulators  must  be  educated  as  to  the 
relevance  and  significance  of  the  relationship  be- 
tween aquatic  toxicology  and  environmental  con- 
centrations of  toxicants  in  order  to  perform  hazard 
assessments.  Aquatic  toxicology  has  advanced  to 
the  point  where  advanced,  multivariate  statistics 
must  be  used  to  evaluate  effects  beyond  survival, 
growth,  and  reproduction.  By  using  all  data  in  a 
statistically  sound  manner,  chronic  no-effect  con- 
centrations may  be  predicted  from  acute  data.  Pre- 
dictions outside  known  data  may  decrease  preci- 
sion of  estimates  but  not  necessarily  the  accuracy 
of  the  estimates.  We  do  not  live  in  a  risk  free 
world,  and  all  options  must  be  considered  in  decid- 
ing how  and  where  to  dispose  of  wastes.  The  cost 
of  required  environmental  toxicity  and  fate  studies 
must  be  included  in  any  environmental  protection 
formula.  (See  also  W89- 10042)  (White-Reimer- 
PTT) 
W89-10043 


PLASMID  MOBILITY  IN  THE  OCEAN  ENVI- 
RONMENT, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10O45 


GENETICALLY  ENGINEERED  MICROORGA- 
NISMS IN  THE  AQUATIC  ENVIRONMENT: 
ENVIRONMENTAL  SAFETY  ASSESSMENT, 

Environmental    Protection    Agency,    Cincinnati, 

OH.     Environmental     Criteria    and    Assessment 

Office. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10046 


LONG-TERM  HISTORY  OF  EUTROPHICA- 
TION  IN  WASHINGTON  LAKES, 

Southern  Illinois  Univ.  at  Edwardsville.  Dept.  of 

Biological  Sciences. 

R.  B.  Brugam. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  63-70,  1  tab,  4 

fig,  20  ref.  DOE  contract  DE-AM06-76R102225. 

Descriptors:  *Eutrophication,  *Paleolimnology, 
Ecological  effects,  *Lakes,  *Water  pollution  ef- 
fects, 'Washington,  Cores,  Diatoms,  Radioactive 
tracers,  Pollen,  Asterionella  formosa,  Meridian 
Lake. 

Paleolimnological  techniques  were  used  to  recon- 
struct past  changes  in  lake  water  quality  at  Meridi- 
an Lake,  Washington.  A  core  was  taken  from  the 
lake  and  dated  using  Pb2 10  pollen  analysis.  Diatom 
microfossils  showed  two  periods  of  increasing 
trophic  status.  The  first  came  in  the  1880s  when 
the  watershed  was  deforested,  and  the  second  oc- 
curred in  the  late  1940s  when  the  watershed  was 
developed  for  suburban  housing.  In  the  Meridian 
core,  eutrophication  was  indicated  by  increasing 
percentages  of  Asterionella  formosa  in  the  fossil 
diatom  assemblage.  In  15  other  western  Washing- 
ton lakes  where  core  tops  and  bottoms  were  exam- 
ined, Asterionella  also  increased  with  human  dis- 
turbance. On  the  basis  of  previous  laboratory 
measurements  of  nutrient-limited  growth,  Aster- 
ionella seems  to  be  adapted  to  lakes  with  high 
phosphorus  levels  but  low  silica  levels.  These  are 
characteristics  of  lakes  which  have  eutrophied. 
(See  also  W89- 10042)  (Author's  abstract) 
W89- 10048 


USE  OF  SUBFOSSIL  BENTHIC  INVERTE- 
BRATES IN  AQUATIC  RESOURCE  MANAGE- 
MENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

T.  L.  Crisman. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  71-88,  2  fig,  82 

ref. 


Descriptors:  'Eutrophication,  'Water  pollution  ef- 
fects, 'Paleolimnology,  'Bioindicators,  'Ecologi- 
cal effects,  'Lakes,  Bryozoans,  Chaoborids,  Chir- 
onomids,  Watershed  management,  Statistical  anal- 
yses, Environmental  effects.  Aquatic  animals,  Indi- 
ana, Minnesota,  Finland,  Connecticut. 

Although  remains  of  several  faunal  groups  are 
preserved  in  lacustrine  sediments,  bryozoans,  chao- 
borids, and  chironomids  show  the  greatest  promise 
for  paleolimnological  reconstructions.  It  is  also 
apparent  that  the  species  composition  and  abun- 
dance of  these  three  groups  are  controlled  by  a 
complex  set  of  environmental  parameters.  Bryo- 
zoans appear  to  be  controlled  by  substrate  and 
food  availability,  chaoborids  principally  by  fish 
predation,  and  chironomids  by  an  interaction  of 
oxygen,  substrate,  and  food.  The  results  of  investi- 
gations of  Lake  Maxinduckee,  Indiana;  Brownie 
Lake,  Minnesota;  Lake  Vanajanselka,  Finland;  and 
Linsley  Pond,  Connecticut  caution  against  basing 
paleolimnological  interpretations  on  single  param- 
eters. These  investigations  demonstrate  that  the 
best  approach  for  reconstructing  lake  histories  is  to 
couple  analysis  of  several  biological  and  chemical 
parameters  from  dated  cores  with  detailed  infor- 
mation on  past  changes  in  watershed  practices. 
Because  of  the  often  weak  covariance  linkage  of 
biotic  and  abiotic  controlling  factors,  individual 
benthic  faunal  elements  can  be  sensitive  indicators 
of  one  level  of  disturbance  while  appearing  to  be 
unresponsive  to  either  subsequent  disturbances  in 
the  same  lake  or  comparable  disturbances  in  other 
lakes.  The  paleolimnological  approach  has  great 
potential  application  to  problems  regarding  lake 
and  watershed  management.  In  most  cases  only  the 
end  result  of  the  disturbance  process  is  seen  with- 
out a  sufficient  historical  data  base  on  either  the 
predisturbance  conditions  of  the  lake  or  how  the 
biota  have  responded  to  changes  in  the  type  and 
intensity  of  watershed  disturbance.  (See  also  W89- 
10042)  (White-Reimer-PTT) 
W89- 10049 


BIOMONITORrNG  AS  AN  INTEGRAL  PART 
OF  THE  NPDES  PERMITTING  PROCESS:  A 
CASE  STUDY, 

South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia.  Bureau  of  Water  Pollu- 
tion Control. 

For  primary  bibliographic  entry  see  Field  5 A. 
W89-10055 


REVIEW  OF  INTERLABORATORY  AND  TN- 
TRALABORATORY  EFFLUENT  TOXICITY 
TEST  METHOD  VARIABILITY, 

EA  Engineering,  Science,  and  Technology,  Inc., 
Sparks,  MD. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 10057 


INTEGRATED  FATES  AND  EFFECTS  MODEL 
FOR  ESTIMATION  OF  RISK  IN  AQUATIC 
SYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

S.  M.  Bartell,  R.  H.  Gardner,  and  R.  V.  O'Neill. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  261-274,  4  tab, 
6  fig,  19  ref,  append.  E.P.A.  Interagency  Agree- 
ment DW89930690-01-0. 

Descriptors:  'Toxicology,  'Fate  of  pollutants, 
•Path  of  pollutants,  'Toxicity,  'Model  studies, 
•Water  pollution  effects,  'Environmental  effects, 
•Ecological  effects,  'Naphthalenes,  Mathematical 
models,  Aquatic  life,  Physicochemical  processes, 
Biological  properties. 

An  integrated  fate  and  effects  model  was  devel- 
oped to  mathematically  simulate  the  toxic  effects 
of  naphthalene  on  the  growth  of  interacting  popu- 
lations in  an  aquatic  system.  Daily  effects  on  bio- 
mass  production  were  calculated  for  each  model 
population  as  a  function  of  its  dynamic  body 
burden  of  naphthalene.  Separate  simulations  using 
constant  environmental  loading  rates  of  0.0001, 
0.001,  0.01,  and  0.10  g/sq  meter/day  demonstrated 
changes  in  production  that  could  not  be  extrapolat- 


ed directly  from  naphthalene  toxicity  measured  for 
related  laboratory  populations  of  aquatic  orga- 
nisms. Estimated  risks  of  50%  reduction  in  fish 
production  ranged  from  0.08  to  0.65  for  naphtha- 
lene loading  rates  of  0.000025  to  0. 10  g/sq  meter/ 
day.  Examinations  of  naphthalene  flux  through  the 
model  system  indicated  that  the  combined  effects 
of  photolysis  and  volatilization  were  more  impor- 
tant than  biological  processes  in  determining  the 
fate  of  naphthalene  for  the  0. 10  loading  rate.  This 
relative  importance  of  physicochemical  versus  bio- 
logical processes  reversed  for  the  0.0001  loading 
rate.  At  intermediate  loading  rates,  the  relative 
importance  of  these  processes  varied  seasonally. 
The  integrated  model  demonstrated  potential  con- 
tributions of  population-specific  rates  of  naphtha- 
lene uptake  and  depuration  and  naphthalene  toxici- 
ty to  estimation  of  possible  ecological  risks  posed 
by  naphthalene  in  aquatic  systems.  (See  also  W89- 
10042)  (Author's  abstract) 
W89- 10062 


EVALUATING  ECOSYSTEM  RESPONSE  TO 
TOXICANT  STRESS:  A  STATE  SPACE  AP- 
PROACH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
A.  R.  Johnson. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  275-285,  4  fig, 
15  ref.  DOE  contract  DE-AC05-84OR21400. 

Descriptors:  'Toxicology,  'Statistical  methods, 
'Water  pollution  effects,  'Ecological  effects,  'En- 
vironmental effects,  'Toxicity,  'Data  interpreta- 
tion, State  space  approach,  Data  analysis,  Oil  pol- 
lution, Systems  analysis. 

Within  a  state  space  representation,  the  response  of 
an  ecosystem  to  a  perturbing  influence,  such  as  a 
toxicant,  can  be  viewed  as  a  displacement  of  the 
state  vector  away  from  its  unperturbed  trajectory. 
This  approach  was  used  to  analyze  data  from  a 
study  of  the  response  of  experimental  ponds  and 
microcosms  to  chronic  additions  of  a  coal-derived 
synthetic  oil.  Ecosystem-level  response  surfaces 
and  dose-response  curves  were  derived  based  on 
the  average  separation  (distance  of  displacement) 
of  exposed  ecosystems  relative  to  controls.  Trans- 
formation of  the  data  prior  to  the  calculation  of 
state  space  displacements  is  an  important  aspect  of 
the  analysis.  A  Mahalanobis  transformation  was 
used  for  two  reasons:  (1)  the  transformed  data  are 
then  uncorrelated,  so  that  a  displacement  of  a 
given  magnitude  is  associated  with  a  unique  proba- 
bility of  occurrence  independent  of  direction;  and 
(2)  the  transformed  data  are  standardized  relative 
to  the  variance  of  the  controls.  The  results  exhibit- 
ed patterns  analogous  to  those  observed  in  classical 
toxicology  based  on  organism  response  and  could 
be  used  to  define  acceptable  exposure  conditions, 
the  state  space  approach  described  provides  a  co- 
herent and  objective  framework  for  summarizing  a 
large  multivariate  data  set,  and  it  should  be  of 
general  use  in  providing  both  qualitative  and  quan- 
titative descriptions  of  the  behavior  of  perturbed 
ecosystems.  (See  also  W89- 10042)  (White-Reimer- 
PTT) 
W89- 10063 


FIELD  UTILIZATION  OF  CLINICAL  MEAS- 
URES FOR  THE  ASSESSMENT  OF  XENOBIO- 
TIC  STRESS  IN  AQUATIC  ORGANISMS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

D.  J.  Versteeg,  R.  L.  Graney,  and  J.  P.  Giesy. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  289-306,  2  fig, 
136  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
•Environmental  effects,  *Clinical  methods,  •Toxi- 
cology, 'Ecological  effects,  'Bioindicators,  Acidic 
water,  Metals,  Heavy  metals,  Trace  metals,  Xeno- 
biotic  stress,   Physiological  ecology,  Monitoring. 

Two  case  studies  are  presented  in  which  a  rational 
scheme  for  the  selection  and  use  of  clinical  meth- 
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ods  was  selected  to  quantify  the  population  level 
effects  of  the  stressors  involved  in  the  pollution 
episode.  To  apply  clinical  measures  of  toxic  effects 
in  the  field,  the  most  critical  need  is  for  a  correla- 
tion between  the  clinical  measure  and  an  important 
effect  on  the  population,  community,  or  ecosystem. 
Clinical  measures  indicative  of  a  nonspecific  re- 
sponse to  stress  include  any  measure  which  is 
altered  by  exposure  to  a  variety  of  stressors.  Spe- 
cific effects  which  may  occur  include:  ionoregula- 
tion,  bone  mineralization,  respiration,  acid-based 
regulation,  histopathology,  enzymes  and  substrates, 
and  energy  metabolism.  In  the  case  of  acidification 
of  freshwater  ecosystems,  the  selection  of  indica- 
tors most  appropriate  for  monitoring  acid  stress  in 
fish  include  the  measurement  of  serum  Na(+),  Cl(- 
),  and  Ca(++)  concentrations,  gill  sialic  acid 
levels  as  and  indicator  of  mucus  secretion,  and 
hematocrit.  For  metal  toxicity  there  are  relatively 
few  clinical  measures  which  can  be  used  to  quanti- 
fy the  toxic  effects  of  metal  exposure  in  the  field. 
Whole-body  metal  concentrations,  metal-binding 
proteins,  and  ALAD,  for  lead  exposure,  are  rec- 
ommended to  quantify  exposure  to  heavy  metals. 
Currently,  there  are  no  toxicant  specific  measures 
of  metal  toxicity.  General  indicators  of  toxicity  to 
monitor  the  overall  effects  of  metals  on  the  health 
of  a  population  of  aquatic  organisms  such  as  liver 
or  hepatopancreas  glycogen  levels,  adenylate 
energy  charge,  or  RNA/DNA  ratios  appear  to  be 
most  useful  and  are  most  readily  extrapolated  from 
the  organism  to  the  population  level.  (See  also 
W89- 10042)  (White-Reimer-PTT) 
W89- 10064 


VENTILATORY  AND  MOVEMENT  RE- 
SPONSES OF  BLUEGILLS  EXPOSED  TO  1,3,5- 
TRINTTROBENZENE, 

Army    Biomedical    Research    and    Development 

Lab.,  Fort  Detrick,  MD.  Health  Effects  Research 

Div. 

W.  H.  van  der  Schalie,  T.  R.  Shedd,  and  M.  G. 

Zeeman. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  307-315,  5  tab, 

17  ref. 

Descriptors:  *Toxicology,  *Toxicity,  'Monitoring, 
•Water  pollution  effects,  *Ecological  effects,  ♦En- 
vironmental effects,  *Fish,  *Trinitrobenzene,  Blue- 
gills,  Bioassay,  Testing  procedures,  Trinitrotolu- 


TNB  (1,3,5-trinitrobenzene)  is  a  by-product  of  the 
TNT  (2,4, 6-trinitro toluene)  manufacturing  process 
and  is  also  formed  by  the  photolysis  of  TNT  in 
natural  waters.  The  effects  of  TNB  on  the  ventila- 
tory patterns  and  whole-body  movement  rates  of 
bluegills  (Lepomis  macrochirus)  were  determined. 
Fish  were  exposed  for  six  days  to  concentrations  of 
TNB  ranging  from  6%  (0.03  mg/L)  to  108%  (0.61 
mg/L)  of  the  96-hr  LC50.  The  lowest  TNB  con- 
centrations causing  significant  changes  in  the  pa- 
rameters monitored  were  0.13  mg/L  (ventilatory 
depth)  and  0.61  mg/L  (cough  rate  and  body  move- 
ment). These  responses  occurred  within  the  first  4 
hr  of  exposure.  No  effects  on  ventilatory  rate  were 
found.  The  large  differences  in  sensitivity  between 
the  parameters  monitored  indicate  that  automated 
water  or  wastewater  toxicity  monitoring  systems 
that  utilize  fish  ventilatory  or  movement  responses 
should  use  several  end  points  to  determine  the 
presence  or  absence  of  toxicity.  The  most  sensitive, 
short-term  ventilatory  changes  measured  in  this 
test  occurred  at  concentrations  near  the  estimated 
chronic  toxicity  levels  of  TNB  for  fish.  The  range 
between  the  highest  TNB  concentration  causing 
no  responses  and  the  lowest  concentration  causing 
short-term  ventilatory  responses  was  0.06  to  0.13 
mg/L.  This  is  comparable  to  reported  no  effect/ 
effect  ranges  for  TNB  in  early  life  stage  tests  of 
0.08  to  0.12  mg/L  for  fathead  minnows  and  0.08  to 
0.17  mg/L  for  rainbow  trout.  (See  also  W89- 
10042)  (Author's  abstract) 
W89-1O065 


BEHAVIORAL  RESPONSES  TO  LOW  LEVELS 
OF  TOXIC  SUBSTANCES  IN  RAINBOW 
TROUT  (SALMO  GAIRDNERI,  RICH), 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 


Engineering. 

J.  Hadjinicolaou,  and  G.  LaRoche. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  327-340,  4  tab, 

8  fig,  23  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Fish  behavior,  'Bioassay,  'Toxicology,  'Avoid- 
ance, 'Fish,  Trout,  Hormesis,  Test  procedures, 
Sodium  sulfate,  Monomers,  Polymers,  Physiologi- 
cal ecology,  Aquatic  animals,  Fish  behavior, 
Animal  behavior. 

An  avoidance  apparatus  was  designed  with  a  10 
meter  long  channel  to  obtain  a  time-lapsed,  three- 
dimensional  display  of  fish  positioning.  The  water 
treatment  facilities  contained  an  activated  carbon 
unit  and  ultraviolet  lights  to  reduce  bacterial 
counts.  The  holding  facilities  contained  one  stor- 
age reservoir,  two  holding  tanks  for  different  fish 
sizes,  and  one  acclimation  tank  just  before  for  the 
channel.  An  automatic  temperature  control  unit 
provided  a  continuous  temperature  of  15  C  in  the 
system.  With  this  apparatus  effects  of  the  toxicant 
dodecyl  sodium  sulfate  (DSS)  and  two  different 
polymers  and  monomers  were  tested  on  rainbow 
trout.  The  results  show  that  four  types  of  avoid- 
ance-preference, dose-response  curves  may  be  ob- 
served and  that  at  low  concentrations  (0.01  to  0.08 
mg/L  for  the  DSS  and  in  a  range  of  0.4  to  4  mg/L 
for  different  monomers  and  polymers)  some  toxi- 
cants may  attract  rather  than  repel  certain  orga- 
nisms. This  response  is  interpreted  as  representing 
a  behavioral  extension  of  hormesis,  the  name  given 
to  the  stimulatory  effects  caused  by  low  levels  of 
potentially  toxic  agents.  A  greater  understanding 
of  the  molecular  biology  of  hormesis  is  needed 
before  an  understanding  of  avoidance  and  prefer- 
ence can  be  explained  in  functional  terms.  Howev- 
er, preference  of  toxicants  at  certain  concentrations 
may  represent  a  new  dimension  to  the  problem  of 
environmental  protection  or  management  of  spe- 
cies. (See  also  W89- 10042)  (White-Reimer-PTT) 
W89- 10067 


APPROACH  FOR  INTEGRATION  OF  TOXI- 
COLOGIC^ DATA, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  7C. 
W89- 10068 

WHAT  CONSTITUTES  FTELD  VALIDATION 
OF  PREDICTIONS  BASED  ON  LABORATORY 
EVIDENCE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  Cairns. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  361-368,  14 
ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Bioindicators, 
'Toxicology,  'Testing  procedures,  Validation, 
Prediction,  Research  priorities. 

One  of  the  major  deficiencies  in  the  field  of  envi- 
ronmental toxicology  is  the  failure  to  validate 
widely  the  assumptions  upon  which  the  predictions 
are  based  when  single  species  toxicity  tests  and 
other  laboratory  toxicity  tests  are  used  to  predict 
the  effects  of  various  concentrations  of  chemical 
and  other  potential  toxicants  in  natural  systems. 
The  validation  process  must  start  with  an  explicit 
statement  of  the  types  of  predictions  being  made 
on  the  basis  of  single  species  laboratory  toxicity 
tests.  More  explicit  predictions  and  validation  cri- 
teria, for  illustrative  purposes  only,  are:  (1)  Only 
the  test  species  is  expected  to  be  protected  fully  in 
natural  systems;  (2)  Other  species  than  the  one(s) 
actually  tested  are  thought  to  be  protected  at  the 
no-observable-effects  concentration,  and  a  list  of 
these  species  inhabiting  the  natural  systems  in  ques- 
tion is  included;  (3)  No  adverse  effects  at  the 
community  level  of  biological  organization  will 
occur,  and  the  characteristics  used  to  validate  this 
assumption  are  listed;  and  (4)  No  adverse  effects 
will  occur  at  the  ecosystem  level  of  organization, 
and  the  characteristics  at  the  ecosystem  level  used 
to  validate  this  assumption  are  listed.  In  all  cases 


validation  would  be  carried  out  in  the  field  using 
the  species  listed.  By  coupling  the  explicit  predic- 
tions being  made  with  the  explicit  end  points  being 
used  to  validate  these  predictions,  a  more  systemat- 
ic and  orderly  process  of  validation  will  insue.  (See 
also  W89- 10042)  (White-Reimer-PTT) 
W89-10069 


FIELD  VERIFICATION  OF  MULTISPECIES 
MICROCOSMS  OF  MARINE  MACROINVER- 
TEBRATES, 

Florida  State  Univ.,  Tallahassee.  Center  for  Aquat- 
ic Research  and  Resource  Management. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 10070 


ESTERLABORATORY  TESTING  OF  A  STAND- 
ARDIZED AQUATIC  MICROCOSM, 

Washington  Univ.,  Seattle.  School  of  Fisheries. 
F.  B.  Taub,  A.  C.  Kindig,  and  L.  L.  Conquest. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  384-405,  2  tab, 
3  fig,  21  ref.  FDA  contract  223-83-7000. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
•Testing  procedures,  'Algae,  'Bioindicators, 
Daphnia,  Copper  sulfate,  Aquatic  life,  Aquatic 
populations,  Algal  control,  Algal  growth,  Algal 
toxins,  Laboratories. 

The  'Standardized  Aquatic  Microcosm'  (SAM) 
Protocol  is  being  tested  in  three  laboratories  as 
well  as  in  the  laboratory  where  it  was  developed 
(University  of  Washington).  Each  laboratory  has 
used  a  control  and  three  concentrations  of  copper 
sulfate  and  has  completed  at  least  one  experiment. 
Algal  biovolume  and  Daphnia  abundance  have 
been  selected  to  display  the  effects  of  the  copper 
treatment  although  there  were  also  significant  ef- 
fects on  algal  species  dominance,  other  inverte- 
brates, nitrogen  chemistry,  pH,  in  vivo  fluores- 
cence, absorbance,  and  oxygen  dynamics.  The  suc- 
cessional  sequence  in  the  controls  has  consistently 
included  nitrate  depletion  and  an  early  algal  bloom 
terminated  by  increases  in  grazer  population,  espe- 
cially Daphnia.  In  all  experiments  analyzed  to  date, 
low  copper  sulfate  concentrations  were  associated 
with  temporary  reduction  in  Daphnia  and  concur- 
rent algal  blooms.  At  higher  concentrations  the 
algae  were  inhibited  to  a  greater  extent  and  for  a 
longer  duration.  The  same  conclusions  could  be 
drawn  in  all  experiments:  (1)  The  addition  of  Cu 
selectively  inhibited  algal  species  and  was  acutely 
toxic  to  Daphnia;  (2)  During  the  absence  of  Daph- 
nia, algal  blooms  of  the  relatively  Cu-resistant  spe- 
cies occurred;  (3)  the  magnitude  and  duration  of 
the  effects  were  greater  at  higher  concentrations; 
(4)  Algal  species  diversity  was  reduced  at  higher 
Cu  concentrations;  and  (5)  Biological  communities 
gradually  became  reestablished  in  the  lower  level 
treatments  and  in  some  of  the  higher  level  treat- 
ments. (See  also  W89-10042)  (White-Reimer-PTT) 
W89- 10071 


EFFECTS  OF  PULP  MILL  AND  ORE  SMELT- 
ER EFFLUENTS  ON  VERTEBRAE  OF  FOUR- 
HORN  SCULPIN:  LABORATORY  AND  FTELD 
COMPARISONS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
F.  L.  Mayer,  B.  E.  Bengtsson,  S.  J.  Hamilton,  and 
A.  Bengtsson. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  406-419,  4  tab, 
3  fig,  45  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Bioassay,  'Sweden,  'Industrial  wastes,  'Toxicol- 
ogy, 'Bleaching  wastes,  'Pulp  wastes,  •Bioindica- 
tors, Physiological  ecology,  Mills,  Fish,  Fourhorn 
sculpin,  Gulf  of  Bothnia,  Pulp  and  paper  industry. 

Vertebral  quality  of  fourhorn  sculpin  (Myoxoce- 
phalus  quadricornis)  exposed  to  pulp  mill  or  ore 
smelter  effluents  was  investigated  in  the  laboratory 
and  in  contaminated  sites  near  the  Swedish  coast  of 
the  Gulf  of  Bothnia.  Actual  effluent  samples  from 
pine  and  birch  pulp  processes  (chlorine  bleaching) 
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and  a  simulated  effluent  of  the  ore  smelter  effluent 
were  tested  in  the  laboratory.  In  the  field,  fish 
were  collected  from  both  reference  (control)  and 
contaminated  sites.  Laboratory  exposures  of  pulp 
mill  effluent  significantly  affected  biochemical 
composition  of  vertebrae,  but  no  statistically  signif- 
icant effects  were  observed  in  fish  from  the  field. 
Mechanical  properties  were  significantly  affected 
in  fish  from  both  the  laboratory  and  field;  spinal 
anomalies  ranged  from  19  to  38%.  Major  effects  on 
mechanical  properties  of  vertebrae  were  observed 
in  the  ore  smelter  study,  but  the  properties  affected 
in  laboratory  fish  differed  from  those  affected  in 
the  field,  Incidence  of  spinal  anomalies  was  47  to 
58%  in  the  laboratory  and  29%  in  the  field.  Effects 
on  fish  in  the  laboratory  were  related  to  those 
observed  in  the  field  for  pulp  mill  effluents,  but  the 
simulated  effluent  for  the  ore  smelter  elicited  ver- 
tebral responses  different  from  those  in  fish  ex- 
posed to  actual  effluents  in  the  field.  (See  also 
W89-10042)  (Author's  abstract) 
W89- 10072 


EVALUATION  OF  THE  INDICATOR  SPECIES 
PROCEDURE  FOR  DERIVING  SITE-SPECIFIC 
WATER  QUALITY  CRITERIA  FOR  ZINC, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10O73 


TOXICITY  ASSESSMENT  OF  TAR  SANDS 
TAILINGS, 

McGill  Univ.,   Montreal  (Quebec).   Geotechnical 

Research  Centre. 

R.  N.  Yong,  and  R.  D.  Ludwig. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  436-446,  5  fig, 

6ref. 

Descriptors:  'Toxicity,  *Water  pollution  effects, 
'Bioassay,  *Oil  wastes,  'Bioindicators,  'Toxicol- 
ogy, Canada,  Alberta,  Tar  sands,  Bacteria,  Photo- 
bacterium  phosphoreum,  Algae,  Selenastrum  capri- 
cornutum,  Waste  treatment,  Waste  characteristics. 

Toxicity  assessment  was  conducted  on  the  liquid 
fractions  of  waste  tailings  generated  from  the  hot 
water  extraction  process  employed  in  recovering 
oil  from  the  Athabasca  tar  sands  of  northern  Al- 
berta. Indices  of  toxicity  employed  included  a 
mixed  culture  of  microorganisms  indigenous  to  a 
major  river  in  the  vicinity  of  the  containment 
ponds,  the  green  alga  Selenastrum  capricornutum, 
and  the  bacterium  resembling  Photobacterium 
phosphoreum.  The  liquid  fractions  considered  for 
toxicity  assessment  included  those  of  both  fresh 
tailings  and  aged  tailings.  In  addition,  toxicity  as- 
sessment was  conducted  on  the  fluid  emanating 
from  accumulated  sludge  in  the  containment 
ponds.  The  results  of  the  toxicity  tests  indicate  that 
of  the  three  samples  considered,  aged  tailings  ex- 
hibited the  least  toxicity  while  fresh  tailings  exhib- 
ited the  greatest  toxicity.  Fresh  tailings  were 
highly  toxic  to  all  three  indices  of  toxicity  em- 
ployed, while  aged  tailings  were  relatively  non- 
toxic. The  emanated  sludge  fluid,  although  highly 
toxic  to  the  alga  Selenastrum  capricornutum,  ex- 
hibited no  toxicity  to  microorganisms  indigenous 
to  the  Athabasca  River  (for  the  sample  concentra- 
tions considered)  and  relatively  little  toxicity  to  the 
bacterium  resembling  Photobacterium  phosphor- 
eum compared  to  the  fresh  tailings.  The  results 
appear  to  indicate  that  the  tailings  produced  in  the 
hot  water  bitumen  extraction  process  are  initially 
highly  toxic  but  that  with  time  and  under  appropri- 
ate conditions,  a  gradual  self  detoxification  process 
occurs.  (See  also  W89-10042)  (White-Reimer-PTT) 
W89- 10074 


DRILLING  FLUID  BIOASSAYS  USING  PACIF- 
IC OCEAN  MYSID  SHRIMP,  ACANTHOMY- 
SIS  SCULPTA,  A  PRELIMINARY  INTRODUC- 
TION, 

CRL  Environmental,  Ventura,  CA. 

M.  J.  Machuzak,  and  T.  K.  Mikel. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

10th  Volume.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  447-453,  3  tab. 


9ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
•Water  pollution  effects,  'Testing  procedures, 
'Bioindicators,  'Drilling  fluids,  Mysid  shrimp, 
Acanthomysis  sculpta,  Seawater,  California,  Kelp 
forests. 

A  new  preliminary  acute  toxicity  method  has  been 
developed  using  Acanthomysis  sculpta,  a  mysid 
shrimp  commonly  found  associated  with  central 
California  kelp  forests.  The  new  method  is  similar 
to  mid-Atlantic  procedures  but  has  been  modified 
to  accommodate  the  life-style  of  the  Pacific  Coast 
species  and  to  be  in  compliance  with  the  specifica- 
tions of  EPA,  Region  IX.  A  slurry  is  prepared  by 
combining  one  part  of  drilling  fluid  with  nine  parts 
of  filtered  natural  seawater.  This  solution  is  mixed 
on  a  stir  plate  while  being  vigorously  aerated  for 
30  min.  The  slurry  is  then  allowed  to  settle  for  1 
hr,  and  the  supernatant  is  decanted  and  used  direct- 
ly in  the  toxicity  test.  Six  1 -liter  concentrations  of 
the  extract  solution  (usually  100,  56,  32,  18,  10,  and 
0%)  to  seawater  are  prepared  in  triplicate  and 
placed  in  a  cooling  bath  maintained  at  15.0  plus  or 
minus  1.0  C.  Concentrations  are  aerated  as  needed 
to  maintain  65%  oxygen  saturation,  and  then  20 
previously  collected  and  similar-sized  (6  to  8  mm) 
mysid  shrimp  are  randomly  placed  in  each  contain- 
er. The  test  continues  for  96  hr,  after  which  the 
live  organisms  are  counted  and  the  LC50  interpo- 
lated from  averaged  percent  mortality.  (See  also 
W89- 10042)  (Author's  abstract) 
W89- 10075 


IN  VITRO  CYTOTOXICITY  OF  POLYCHLORI- 
NATED  BIPHENYLS  (PCBS)  AND  TOLUENES 
TO  CULTURED  BLUEGILL  SUNFISH  BF-2 
CELLS, 

Rockefeller  Univ.,  New  York.  Lab.  Animal  Re- 
search Center. 

H.  Babich,  and  E.  Borenfreund. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  454-462,  3  tab, 
2  fig,  26  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
•Testing  procedures,  'Polychlorinated  biphenyls, 
•Water  pollution  effects,  *Bioindicators,  Bluegills, 
BF-2  cells,  Toluene,  In  vitro,  In  vivo,  Fish,  Fresh- 
water, Culturing  techniques. 

An  in  vitro  cytotoxicity  method,  initially  devel- 
oped for  use  with  mammalian  cells  to  evaluate  the 
relative  acute  toxicities  of  chemical  agents,  has 
been  adapted  for  aquatic  ecotoxicity  studies  by 
using  cultured  fish  cells  as  the  bioindicator  system. 
This  methodology,  termed  the  neutral  red  assay, 
was  applied  to  evaluating  the  comparative  in  vitro 
cytotoxicities  of  a  series  of  polychlorinated  bi- 
phenyl  mixtures  and  substituted  toluenes  to  bluegill 
sunfish  BF-2  cells  in  culture.  Comparatively  small 
differences  were  noted  in  the  in  vitro  cytotoxicities 
of  the  polychlorinated  biphenyl  mixtures.  Toluene 
was  the  least  toxic,  with  toxicity  increasing  by 
incorporation  of  chlorine-groups  or  nitro-groups 
into  the  parent  molecule.  The  in  vitro  cytotoxici- 
ties of  the  chlorinated  toluenes,  but  not  of  the 
nitro-containing  toluenes,  were  correlated  with 
their  log  octanol/water  partition  coefficients. 
These  results  are  in  accord  with  published  studies 
on  the  in  vivo  acute  toxicities  (LC50  assays)  to  fish 
of  chloro-containing  and  nitro-containing  toluenes. 
The  greater  in  vitro  cytotoxicity  of  2,3-dinitrotolu- 
ene  than  of  the  two  other  dinitrotoluene  analogs 
was  also  in  agreement  with  published  in  vivo  acute 
toxicity  studies  with  freshwater  fish.  This  study,  in 
conjunction  with  previous  in  vitro  cytotoxicity 
assays  with  BF-2  cells,  has  demonstrated  the  po- 
tential usefulness  of  the  neutral  red  assay  for  pre- 
dicting the  in  vivo  response  of  fish  to  acute  expo- 
sures of  chemicals  and  for  establishing  structure- 
activity  relationships  among  groups  of  related 
chemicals.  (See  also  W89- 10042)  (Author's  ab- 
stract) 
W89- 10076 


METHOD  FOR  EVALUATING  EFFECTS  OF 
TOXIC  CHEMICALS  ON  FISH  GROWTH 
RATES, 


Shell  Research  Ltd.,  Sittingbourne  (England). 
N.  O.  Crossland. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  463-467,  2  tab, 
7  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
'Bioindicators,  'Water  pollution  effects,  Trout, 
Dichloroaniline,  Fish,  Chemical  wastes,  Growth 
rate,. 

A  method  using  the  growth  rate  of  juvenile  rain- 
bow trout  as  a  sensitive  response  for  evaluating 
chronic  toxicity  is  described.  Groups  of  16  fish  per 
40-liter  aquarium  were  anesthetized,  weighed, 
measured,  and  individually  marked  using  freeze 
brands.  Fish  were  fed  a  ration  of  pelleted  food 
equivalent  to  4%  of  body  weight  per  day,  given  in 
two  feeds  per  day.  They  were  exposed  under  flow- 
though  conditions  to  3,4-dichloroaniline  (DCA)  at 
concentrations  of  0,  19,  39,  71,  120,  and  210  micro- 
grams/liter  for  a  period  of  20  days.  Effects  on 
length,  weight,  and  growth  rates  were  determined 
after  14  and  28  days  exposure  to  DCA.  After  14 
days  there  were  no  significant  effects  (P  greater 
than  0.05)  on  length  or  weight,  but  there  was  a 
highly  significant  depression  of  growth  rate  (P  less 
than  0.01)  among  fish  exposed  to  the  highest  con- 
centration of  DCA  (210  micrograms/liter).  After 
28  day  there  were  statistically  significant  effects  on 
length  and  growth  rate  at  all  concentrations  be- 
tween 39  and  210  micrograms/  liter,  and  there  was 
a  clear  relationship  between  concentration  and  re- 
sponse. Growth  rate  was  affected  to  a  greater 
extent  than  length,  and  overall  it  proved  to  be  a 
much  more  sensitive  response  than  either  weight 
or  length.  (See  also  W89- 10042)  (Author's  abstract) 
W89- 10077 


AQUATIC  TOXICITY  AND  FATE  OF  BRASS 
DUST, 

Chemical  Research,  Development  and  Engineer- 
ing Center,  Aberdeen  Proving  Ground,  MD.  Envi- 
ronmental Toxicology  Branch. 
M.  V.  Haley,  D.  W.  Johnson,  W.  T.  Muse,  and  W. 
G.  Landis. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  468-479,  4  tab, 
6  fig,  16  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Bioindicators, 
•Testing  procedures,  'Toxicology,  'Path  of  pollut- 
ants, 'Fate  of  pollutants,  'Metals,  'Water  pollution 
effects,  'Brass  dust,  Chlorophyta,  Daphnia,  Stand- 
ardized aquatic  microcosm,  Copper,  Zinc,  Hydro- 
gen ion  concentration,  Copper  sulfate,  Algae, 
Algal  growth,  Algal  control. 

A  series  of  environmental  bioassays  and  fate  stud- 
ies were  performed  on  brass  dust  using  the  stand- 
ardized aquatic  microcosm  (SAM).  The  48-hr 
EC50  of  the  brass  dust  ranged  from  0.016  to  0.026 
mg/L  for  short-term  bioassays  using  Daphnia 
magna  and  green  algae.  Green  algae  were  not  as 
affected  by  the  brass  dust  as  the  daphnids.  At  very 
low  concentrations  of  the  brass,  algal  growth  was 
stimulated.  Fate  studies  indicate  that  brass  rapidly 
disassociates  into  Cu( -(--)-)  and  Zn(++)  ions  at 
low  pH.  At  pHs  above  neutrality  the  disassociation 
is  markedly  slower.  The  short-term  bioassays  and 
fate  studies  were  used  to  set  the  concentrations  of 
brass  for  the  SAM  (the  SAM  is  a  standardized 
protocol  containing  algae,  invertebrates,  bacteria, 
and  a  protozoan  inoculated  in  3  liters  of  medium). 
A  study  using  CuS04  served  as  a  positive  control 
for  the  brass  microcosm.  In  both  microcosms  the 
concentration  of  available  copper  slowly  decreased 
until  an  equilibrium  was  reached.  In  addition,  both 
microcosms  demonstrated  a  dose  response  relation- 
ship with  an  increase  in  algal  biomass  correlated 
with  an  increase  in  toxicant  dose.  The  cause  is 
likely  to  be  the  elimination  of  the  primary  gTazers, 
daphnia,  because  of  the  test  chemical's  toxicity. 
Recovery  as  measured  by  positive  population 
growth  of  the  daphnids  also  demonstrated  a  dose- 
response  relationship.  (See  also  W89- 10042)  (Au- 
thor's abstract) 
W89-10078 
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EFFECTS  OF  METALS  FROM  MINE  TAIL- 
INGS ON  THE  MICROFLORA  OF  A  MARSH 
TREATMENT  SYSTEM, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 
R.  M.  Desjardins,  W.  C.  Bradbury,  and  P.  L. 
Seyfried. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  491-502,  3  tab, 
4  fig,  30  ref.  Ontario  Ministry  of  the  Environment 
Project  No.  109  RR. 

Descriptors:  'Toxicology,  'Wastewater  treatment, 
♦Water  pollution  effects,  'Aquatic  bacteria,  *Mine 
wastes,  'Toxicity,  'Bioassay,  *Bioindicators,  Test- 
ing procedures,  Microorganisms,  Cultures,  Metals, 
Heavy  metals,  Trace  metals,  Antibiotics,  Bacteria, 
Wastewater  pollution,  Polymers,  Plasmids,  DNA. 

Bacteria  isolated  from  a  freshwater  marsh  treat- 
ment system  on  the  site  of  a  mine  tailings  basin 
were  assessed  for  heavy  metal  and  antibiotic  resist- 
ance. Surface  water  samples  were  collected  from 
natural  and  artificial  marsh  treatment  systems  situ- 
ated in  the  area  of  a  mine  tailings  basin  and  plated 
on  casein-peptone-starch  agar.  Pseudomonas  aeru- 
ginosa, Escherichia  coli,  Enterobacter  aerogenes, 
Klebsiella  oxytoca,  and  Aeromonal  hydrophila 
(bacteria  frequently  isolated  from  marsh  treatment 
systems  and  common  inhabitants  of  aquatic  envi- 
ronments) were  retained  for  toxicity  testing.  All 
isolates  were  found  to  be  multiply  antibiotic  and 
heavy  metal  resistant.  Klebsiella  and  Pseudomonas 
spp.  demonstrated  the  highest  levels  of  resistance 
to  the  antibiotics  and  metals  tested.  These  resist- 
ance properties  may  be  governed  by  a  variety  of 
factors.  These  factors  include  production  of  an 
extracellular  polymer  that  prevents  the  accumula- 
tion of  metal  ions  in  the  cytoplasm  of  the  cell  and 
genetic  determinants  encoding  metal  resistance. 
The  fecal  coliform  group  displayed  similar  resist- 
ance patterns,  suggesting  the  presence  of  a 
common  plasmid.  The  fact  that  all  the  Cobalt 
isolates  had  similar  metal  resistance  profiles  sug- 
gests that  the  survival  or  selection  of  these  strains 
in  the  marsh  environment  was  not  random.  The 
results  of  this  study  indicates  that  the  presence  of 
mine  tailings  in  an  aquatic  environment  may  pro- 
mote the  development  of  antibiotic  and  heavy 
metal  resistance  among  the  microbial  flora.  (See 
also  W89-10042)  (White-Reimer-PTT) 
W89-10080 


DETERMINATION  OF  OPTIMAL  TOXICANT 
LOADING  FOR  BIOLOGICAL  CLOSURE  OF  A 
HAZARDOUS  WASTE  SITE, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 10081 


EVALUATION  OF  APPROPRIATE  EXPRES- 
SIONS OF  TOXICITY  IN  AQUATIC  PLANT 
BIOASSAYS  AS  DEMONSTRATED  BY  THE 
EFFECTS  OF  ATRAZTNE  ON  ALGAE  AND 
DUCKWEED, 

Pimie  (Malcolm),  Inc.,  White  Plains,  NY. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10083 


SHORT-TERM    CHRONIC    TOXICITY    TEST 
USING  DAPHNIA  MAGNA, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Aquatic  Biology  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10084 


MONITORING,  RESEARCH,  AND  MANAGE- 
MENT: INTEGRATION  FOR  DECISIONMAK- 
ING IN  COASTAL  MARINE  ENVIRONMENTS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  MD.  Ocean  Assessments  Div. 
For  primary  bibliographic  entry  see  Field  7A. 
W89- 10092 


MULTTDECADE  TREND-MONITORING  PRO- 
GRAM FOR  CHESAPEAKE  BAY,  A  TEMPER- 
ATE EAST  COAST  ESTUARY, 


Environmental    Protection    Agency,    Annapolis, 

MD.  Chesapeake  Bay  Program. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-10093 


COASTAL  MONITORING:  EVALUATION  OF 
MONITORING  METHODS  IN  NARRAGAN- 
SETT  BAY,  LONG  ISLAND  SOUND  AND  NEW 
YORK  BIGHT,  AND  A  GENERAL  MONITOR- 
ING STRATEGY, 

Environmental  Protection  Agency,  Narragansett, 
RI.  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  7A. 
W89- 10094 


INFECTIONS  RELATED  TO  WATER  AND  EX- 
CRETA: THE  HEALTH  DIMENSION  OF  THE 
DECADE, 

London  School  of  Hygiene  and  Tropical  Medicine 
(England).  Dept.  of  Tropical  Hygiene. 
R.  G.  Feachem. 

IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  21-47,  6  fig,  5  tab,  15  ref. 

Descriptors:  *Water  pollution  effects,  'Water  dis- 
tribution, 'Sanitation,  'Public  health,  'Water  qual- 
ity, 'Developing  countries,  'Diseases,  'Water 
supply,  'Parasites,  'Infection,  Viruses,  Mosquitos, 
International  Decade  for  Drinking  Water  Supply 
and  Sanitation,  Water  resources  development,  Hel- 
minths, Insects,  Human  diseases,  Rural  areas. 

Infections  related  to  water  supply  and  sanitation 
are  classified  into  water-related  and  excreta-relat- 
ed. Water-related  infections  are  of  four  types,  de- 
pending on  route  of  transmission.  Water-borne 
transmission  of  disease  occurs  when  the  pathogen 
is  in  the  water  drunk  by  persons  and  animals 
(typhoid,  cholera,  hepatitis,  dysentery).  Water- 
washed  diseases  are  those  whose  transmission  is 
reduced  by  increasing  the  volume  of  water  used 
for  hygienic  purposes  (gastrointestinal  disease,  skin 
and  eye  disease,  arthropod  infestations).  Water- 
based  disease  involves  pathogens  which  spend  part 
of  their  life  cycles  in  water  (schistosomiasis, 
Guinea  worm).  Insect-vector  diseases  include  ma- 
laria, yellow  fever,  dengue,  and  trypanosomiasis. 
An  environmental  classification  of  water-related 
infections  includes  the  fecal-oral  category  (water- 
borne  or  water-washed),  water-washed  category 
(skin  and  eye  infections),  water-based  category 
(pathogens  penetrating  skin  or  ingested),  and 
water-related  insect  vector  category.  Excreta-re- 
lated infections  can  be  transmitted  by  infected  ex- 
creta or  by  an  excreta-related  insect  vector.  Sever- 
al key  factors  govern  the  probability  that  excreta- 
related  pathogens  are  transmitted  so  that  disease 
occurs  in  the  host:  excreted  load,  latency,  persist- 
ence, infective  dose,  multiplication,  and  host  re- 
sponse. Excreta-related  infections  are  also  classi- 
fied as  fecal-oral  infections  (nonbacterial),  fecal- 
oral  infections  (bacterial),  soil-transmitted  hel- 
minths, beef  and  pork  tapeworms,  water-based  hel- 
minths, and  insect  vectors.  Control  strategies  for 
the  diseases  can  be  devised  from  understanding  the 
transmission  routes.  Major  control  measures  are 
health  education,  safe  domestic  water  supply, 
insect  control,  toilet  provision  with  proper  mainte- 
nance and  use,  sewage  treatment,  and  thorough 
cooking  of  food.  The  diseases  can  also  be  classified 
into  Decade-related  infections:  (1)  diarrhea  and 
enteric  fevers,  the  major  cause  of  childhood  dis- 
ease and  death,  (2)  polio  and  hepatitis  A,  (3) 
worms  with  no  intermediate  host,  (Ascaris  and 
Trichuris)  (4)  worms  with  intermediate  stages  in 
pigs  and  cows  (tapeworms),  (5)  worms  with  aquat- 
ic intermediate  stages  (schistosomiasis,  Guinea 
worm),  (6)  skin,  eye,  and  louse-borne  infections, 
and  (7)  transmission  by  insects  (malaria,  yellow 
fever,  Bancroftian  filariasis).  (See  also  W89-1O1O0) 
(Cassar-PTT) 
W89-10102 


ERADICATION  OF  DRACUNCULIASIS, 

Centers  for  Disease  Control,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-10105 


DRINKING  WATER  AND  HEALTH, 


Effects  Of  Pollution— Group  5C 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-10126 


ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  11:  ACIDIC  DEPOSITION  AND  THE 
ENVIRONMENT,  A  LITERATURE  OVER- 
VIEW, 

Calgary  Univ.  (Alberta).   Kananaskis  Centre  for 

Environmental  Research. 

A.  H.  Legge,  and  R.  A.  Crowther. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-143532. 

Price  codes:  E09  in  paper  copy,  A01  in  microfiche. 

November    1987.   242p,    11   fig,   25   tab,   811   ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Literature  review,  Forests,  Agriculture,  Mathe- 
matical models,  Air  pollution,  Soil  contamination, 
Geohydrology,  Acidification,  Alberta. 

An  introduction  to  atmospheric  chemistry  and 
acidic  deposition  processes  is  followed  by  sections 
on:  effects  of  acidic  deposition  on  forests;  acidic 
deposition  effects  on  agriculture;  numerical  models 
of  air  pollutant  exposure  and  vegetation  response; 
effects  of  acidic  deposition  on  soils;  effects  of 
acidic  deposition  on  soil  microorganisms  and  mi- 
crobially  mediated  processes;  effect  of  acidic  depo- 
sition on  geology  and  geohydrology;  effects  of 
acidic  deposition  on  surface  water  acidification; 
and  acidic  deposition  in  the  Alberta  Context.  (Au- 
thor's abstract) 
W89-10201 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: SIXTH  SYMPOSIUM. 

A  symposium  sponsored  by  ASTM  Committee  E- 
47  on  Biological  Effects  and  Environmental  Fate, 
St.  Louis,  Mo.,  13-14  Oct.  1981.  American  Society 
for  Testing  and  Materials,  Philadelphia,  PA. 
ASTM  Special  Publication  no.  802.  1983.  560p. 
Edited  by  W.E.  Bishop,  R.D.  Cardwell  and  B.B. 
Heidolph. 

Descriptors:  'Toxicology,  'Bioassay,  'Testing 
procedures,  'Water  pollution  effects,  Aquatic 
plants,  Aquatic  animals,  Environmental  effects, 
Hazardous  materials,  Model  studies,  Bioindicators, 
Fish. 

The  symposium  was  conducted  in  response  to  the 
need  to  develop  and  refine  appropriate  toxicity 
testing  methodology  and  to  formulate  comprehen- 
sive programs  which  provide  more  accurate  assess- 
ments of  the  potential  hazards  of  chemicals  to 
aquatic  life.  Recent  growth  in  the  fields  of  aquatic 
toxicology  and  aquatic  hazard  assessment  has  been 
characterized  as  quantitative  rather  than  qualita- 
tive. However,  it  has  been  suggested  that  the  in- 
crease in  the  amount  of  available  data  has  not 
produced  a  corresponding  increase  in  knowledge. 
Therefore,  a  number  of  key  research  areas  have 
been  identified  as  critical  to  both  the  quantitative 
and  qualitative  growth  of  the  field,  and  these 
topics  were  selected  for  the  focus  of  the  symposi- 
um. The  subjects  discussed  include  Principles  and 
Application  of  Hazard  Assessment  to  Aquatic  En- 
vironments, an  overview  of  current  research  ac- 
tivities in  'critical  needs'  areas;  Principles  and  Ap- 
plication of  Hazard  Assessment  to  Aquatic  Envi- 
ronments; Microcosm  and  Field  Testing  Method- 
ologies; Calibration  and  Validation  of  Environ- 
mental Models;  and  Extrapolation  of  Laboratory 
Results  to  Field  Situations.  These  last  four  topics 
were  designed  to  examine,  in  greater  detail,  several 
of  the  specific  key  research  topics  in  aquatic  toxi- 
cology. Two  final  topics,  Biological  Indicators  of 
Contaminant-Induced  Stress,  and  New  Toxicity 
Test  Methods:  Plants,  Invertebrates,  and  Fish;  fo- 
cused on  new  developments  and  on  the  refinement 
and  standardization  of  existing  test  methodologies. 
(See  W89-10210  thru  W89- 10244)  (White-Reimer- 
PTT) 
W89-10209 


DEMONSTRATION    OF    THE    ECOLOGICAL 
EFFECTS  OF  STREPTOMYCIN  AND  MALA- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

THION  ON  SYNTHETIC  AQUATIC  MICRO- 
COSMS, 

Washington   Univ.,   Seattle.   Coll.   of  Ocean  and 

Fishery  Sciences. 

F.  B.  Taub,  P.  L.  Read,  A.  C.  Kindig,  M.  C. 

Harrass,  and  H.  J.  Hartmann. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.   1983.  p  5-25,  2 

tab,  8  fig,  10  ref.  FDA  contract  223-80-2352. 

Descriptors:  'Toxicology,  'Bioassay,  'Testing 
procedures,  'Water  pollution  effects,  'Toxicity, 
•Microenvironment,  Streptomycin,  Malathion, 
Nutrients,  Algae,  Daphnia,  Algal  control,  Algal 
growth,  Aquatic  populations,  Ostracods. 

Small  synthetic  microcosms  have  been  developed 
in  the  laboratory  to  provide  replicate  aquatic  com- 
munities with  interspecies  competition  within  pri- 
mary, secondary,  and  recycling  trophic  levels.  The 
synthetic  microcosms  are  composed  of  distilled 
water,  silica  sand,  reagent-grade  chemicals,  and 
organisms  that  are  easily  reared  in  the  laboratory. 
These  microcosms  display  nutrient  depletion,  algal 
competition  and  succession,  and  algal  depletion 
through  grazing  and  nutrient  depletion.  Strepto- 
mycin was  found  to  act  as  a  selective  algal  toxi- 
cant, reducing  all  indices  of  primary  production 
temporarily,  and  then  modifying  the  algal  domi- 
nance relationships  over  the  63-day  experiment, 
although  no  active  streptomycin  could  be  detected 
by  Day  28.  Daphnia  populations  were  reduced  and 
ostracod  populations  markedly  increased  in  the 
streptomycin-treated  microcosms.  These  results 
were  consistently  shown  in  three  successive  micro- 
cosm experiments.  In  contrast,  malathion  caused  a 
temporary  reduction  in  the  number  of  grazers  and 
a  concurrent  algal  bloom.  Degradation  of  malathi- 
on was  presumed  from  the  recovery  of  the  grazer 
populations,  which  was  accompanied  by  the  elimi- 
nation of  the  algal  bloom.  These  microcosm  bioas- 
says  provided  results  that  could  not  have  been 
predicted  from  single-species  bioassays  and  are 
practical  to  perform  and  analyze  in  any  reasonably 
equipped  laboratory.  (See  also  W89-10209)  (Au- 
thor's abstract) 
W89-10210 


DEVELOPMENT  OF  A  MECHANISTIC 
MODEL  OF  ACUTE  HEAVY  METAL  TOXICI- 
TY, 

Szumski  (Dan)  and  Associates,  Walnut  Creek,  CA. 
D.  S.  Szumski,  and  D.  A.  Barton. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  42-72,  4 
tab,  7  fig,  49  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
•Testing  procedures,  'Water  pollution  effects, 
•Model  studies,  'Heavy  metals,  Mathematical 
models,  Fish,  Hydrogen  ion  concentration,  Carbon 
dioxide,  Trace  metals.  Oxygen,  Hemoglobin. 

A  model  is  proposed  based  on  the  concept  that 
heavy  metals  competitively  interfere  with  respira- 
tory carbon  dioxide  (C02)  excretion  at  carbonic 
anhydrase  enzyme  sites  in  the  gill  membranes  of 
fish.  The  model  presents  equations  which  are  de- 
scriptive of  toxification  and  detoxification  process- 
es within  the  organism.  Carbonic  anhydrase  nor- 
mally catalyzes  the  C02  hydration  reaction  liberat- 
ing protons,  which  are  exchanged  on  a  charge 
equivalent  basis  with  Na(  +  ),  Ca(-f-f),  or 
Mg(+  +),  and  a  bicarbonate  ion  which  exchanges 
with  Cl(-)  ions.  However,  in  the  presence  of  heavy 
metal  ions,  dual  chemical  equilibria  are  established 
between  C02-enzyme  and  M-enzyme  complexes 
according  to  normal  mass  action  kinetics.  Depend- 
ing on  the  stability  of  the  metalloprotein  formed  by 
these  interactions  and  the  degree  of  carbonic  anhy- 
drase inhibition,  C02  hydration  decreases.  The 
associated  change  in  pH  causes  a  progressive  equi- 
librium shift  toward  undissociated  hemoglobin,  the 
hemoglobin  affinity  for  oxygen  decreases,  and 
oxygen  delivery  to  the  organism's  tissues  de- 
creases. It  is  proposed  that  the  death  of  the  orga- 
nism is  caused  by  buildup  of  C02  in  the  blood, 
reduced  oxygen  carrying  capacity  within  the 
blood,  and  ultimately,  acute  hypoxic  stress.  Once 
the  precise  mechanisms  of  acute  and  chronic  toxic 


effects  are  formalized  into  scientifically  sound 
mathematical  expressions,  it  is  possible  to  select 
site-specific  most  sensitive  species  on  the  basis  of 
quantifiable  chemical,  physiological,  and  biochemi- 
cal parameters.  The  objective  exposure  level  might 
be  set  by  defining  an  acceptable  life  expectance  or 
chronic  blood  C02  factor  and  calculating  the  al- 
lowable exposure  concentration  at  the  gill  surface. 
This  information  could  then  be  translated  into  an 
acceptable  total  metal  concentration  for  the  receiv- 
ing water.  (See  also  W89- 10209)  (White-Reimer- 
PTT) 
W89-10212 


TOXICITY  TEST  USING  LIFE  STAGES  OF 
CHAMPIA  PARVULA  (RHODOPHYTA), 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

R.  L.  Steele,  and  G.  B.  Thursby. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  73-89,  3 

tab,  1 1  fig,  26  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
'Testing  procedures,  'Algae,  Red  algae,  Marine 
algae,  Macroalgae,  Silver,  Copper,  Cadmium, 
Lead,  Cyanide,  Algal  growth,  Life  cycles. 

A  static-renewal,  11 -day  to  14-day  toxicity  test  has 
been  developed,  using  the  life  cycle  of  the  marine 
red  alga  Champia  parvula  (C.  Ag.)  Harv.,  that 
measures  the  vegetative  growth,  formation  of  te- 
trasporangia  (meiosis),  and  formation  of  cystocarps 
(sexual  fusion).  The  procedure  has  been  tested  with 
silver,  copper,  cadmium,  lead,  and  cyanide.  The 
maximum  acceptable  toxicant  concentration 
(MATC)  ranges  were  calculated  for  vegetative 
growth  of  females  and  tetrasporophytes  and  for 
production  of  tetrasporangia  based  on  statistically 
significant  differences.  The  MATCs  were  deter- 
mined for  sexual  reproduction  using  the  presence 
or  absence  of  cystocarps  to  measure  significance 
which  yielded  MATC  values  similar  to  those  de- 
termined by  the  other  parameters.  However, 
sexual  reproduction  was  the  most  sensitive  of  the 
four  end  points  examined  because  it  dealt  with 
absolute  absence  rather  than  statistical  differences. 
The  toxicity  test  with  C.  parvula  is  a  relatively 
fast,  simple,  and  inexpensive  procedure  for  testing 
the  effects  of  toxicants  on  growth  and  reproduc- 
tion in  macroalgae.  All  phases  of  the  life  cycle  can 
be  maintained  in  the  laboratory  (available  year 
round)  and  can  be  exposed  simultaneously.  The 
results  from  tests  with  heavy  metals  and  cyanide 
indicate  that  this  procedure  is  comparable  to  the 
most  sensitive  marine  animal  chronic  tests.  (See 
also  W89- 10209)  (Author's  abstract) 
W89-10213 


ESTIMATING  THE  ACUTE  TOXICITY  OF 
NARCOTIC  INDUSTRIAL  CHEMICALS  TO 
FATHEAD  MINNOWS, 

Environmental  Research  Lab.-Duluth,  MN. 

G.  D.  Veith,  D.  J.  Call,  and  L.  T.  Brooke. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  90-97,  2 

tab,  2  fig,  13  ref. 

Descriptors:  'Toxicology,  'Toxic  wastes,  'Toxici- 
ty, 'Bioassay,  'Testing  procedures,  'Narcosis, 
•Structure-activity  relationships,  'Water  pollution 
effects,  Fish,  Chemical  properties,  Alcohol, 
Ketone,  Alkyl  halides,  Ether,  Benzene,  Fathead 
minnow,  Mathematical  equations,  Industrial 
chemicals. 

The  overwhelming  number  of  industrial  chemicals 
either  in  commerce  or  in  development  precludes 
actual  toxicity  testing  of  each  chemical  and  creates 
a  need  for  initial  screening  techniques  to  focus 
efforts  on  those  chemicals  with  the  greatest  poten- 
tial for  adverse  environmental  effects.  One  promis- 
ing screening  technique  is  the  use  of  the  structure- 
activity  relationship  to  estimate  aquatic  toxicity 
from  chemical  structure.  Using  five  major  classes 
of  industrial  chemicals  from  the  Toxic  Substances 
Control  Act  inventory,  a  structure-activity  rela- 
tionship between  the  96-hr  LC50  with  fathead 
minnows  and  the  n-octanol/water  partition  coeffi- 


cient which  can  be  computed  from  structure  has 
been  determined.  Twenty-five  30-day-old  fish  were 
randomly  divided  among  twelve  test  tanks  (a  con- 
trol and  five  different  concentrations,  each  in  du- 
plicate). The  median  lethal  concentration,  or 
LC50,  was  computed  using  the  trimmed  Spear- 
man-Karber  method.  Concentration  of  chemicals 
in  water  were  measured  in  each  tank  throughout 
the  test  either  by  ultraviolet  spectroscopy  or  by 
direct  aqueous  injection  on  a  gas  chromatograph. 
Results  indicated  common  industrial  alcohols,  ke- 
tones, alkyl  halides,  ethers,  and  benzenes  cause 
lethality  by  the  same  mode  of  action  of  narcosis. 
Consequently,  a  single  bilinear  equation  can  pre- 
dict adequately  the  96-hr  LC50  of  all  classes  of 
industrial  chemicals  to  fathead  minnows.  (See  also 
W89-10209)  (White-Reimer-PTT) 
W89-10214 


RELATIONSHIP  BETWEEN  THE  TOXICITY 
AND  STRUCTURE  OF  NTTROAROMATIC 
CHEMICALS, 

SRI  International,  Menlo  Park,  CA.  Aquatic  Toxi- 
cology Lab. 

H.  C.  Bailey,  and  R.  J.  Spanggord. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  98-107,  2 
tab,  1  fig,  9  ref.  Army  Medical  Bioengineenng 
Development  Command  contract  DAMD  17-75- 
C-5056. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
•Testing  procedures,  'Nitrotoluene,  'Hazardous 
materials,  Fish,  Fathead  minnows,  Statistical  analy- 
ses, Nitrobenzene,  Aminonitrotoluene,  Nitroaro- 
matic  isomers,  Probit  analysis. 

The  acute  toxicities  of  nitrotoluene,  dinitrotoluene, 
trinitrotoluene,  aminonitrotoluene,  aminodinitroto- 
luene,  and  dinitrobenzene  isomers  were  evaluated 
in  fathead  minnows.  Log  and  linear  probit  analyses 
were  performed  and  the  appropriate  LC50  value 
was  selected  on  the  basis  of  fit.  The  probit  method 
is  a  parametric  technique  that  depends  on  the 
assumption  that  the  tolerance  of  the  organisms  for 
the  test  material  follows  a  normal  distribution.  For 
the  nitroaromatics,  toxicity  appeared  to  be  related 
to  the  number  and  orientation  of  nitro  groups. 
Compounds  with  nitro  groups  positioned  ortho  or 
para  to  each  other  were  appreciably  more  toxic 
than  isomers  having  the  nitro  groups  in  the  meta 
orientation.  In  contrast,  the  toxicities  of  the  amin- 
onitrotoluenes  and  aminodinitrotoluenes  were  not 
related  in  any  obvious  way  to  their  structures. 
Two  mechanisms  may  account  for  the  differences 
in  toxicity  between  the  nitroaromatic  isomers:  (1) 
nucleophilic  displacement  of  a  nitro  group;  and  (2) 
reduction  of  a  nitro  group.  Although  toxicity  in- 
creases with  increasing  nitro  group  substitutions, 
the  electropositive  character  of  the  nitrogen  atom 
appears  to  be  a  key  factor  in  the  expression  of 
toxicity.  Toxicity  appears  to  be  related  to  the  ease 
of  reduction  of  the  nitro  group  to  form  nitroxy  free 
radicals,  which  would  then  block  life-supporting 
processes.  Reduction  is  believed  to  be  an  important 
pathway  for  detoxifying  foreign  nitro  bodies,  but 
the  ease  of  formation  of  intermediate  free  radicals 
may  overwhelm  protective  mechanisms  available 
to  the  organism.  (See  also  W89- 10209)  (White- 
Reimer-PTT) 
W89-10215 


CASE  FOR  SIMULTANEOUS  TOXICITY  TEST- 
ING AT  DIFFERENT  LEVELS  OF  BIOLOGI- 
CAL ORGANIZATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10216 


POPULATION  APPROACHES  TO  AQUATIC 
TOXICOLOGY, 

National  Distillers  and  Chemical  Corp.,  Cincinnati, 
OH.  Health,  Safety,  and  Environment  Dept. 
M.  B.  Vinegar. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  128-134,  5 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


tab,  10  ref. 

Descriptors:  *Toxicity,  *Bioassay,  'Testing  proce- 
dures, 'Water  pollution  effects,  'Toxicology, 
Aquatic  populations,  Environmental  protection, 
Environmental  effects.  New  Zealand,  Life  tables, 
Fecundity,  Leslie  matrix,  Field  tests. 

Field  studies  in  which  age-specific  survivorship 
and  fecundity  are  measured  can  provide  data  for 
the  validation  of  laboratory  studies  conducted  to 
assess  the  effects  of  toxic  materials  on  aquatic 
species.  Comparison  of  the  variability  of  age-spe- 
cific survivorship  and  fecundity  in  polluted  versus 
nonpolluted  areas  would  provide  insight  into  the 
consequences  of  pollution  at  the  population  level. 
Although  field  population  studies  would  be  too 
costly  and  tedious  to  be  conducted  routinely,  a  few 
well-designed  field  population  studies  could  pro- 
vide the  Information  needed  to  design  more  predic- 
tive laboratory  tests.  For  example,  if  lower  mortal- 
ity was  found  in  the  field  than  predicted  by  the 
LC50  data,  laboratory  and  model  ecosystem  stud- 
ies could  be  designed  to  determine  the  reasons. 
Abiotic  and  biotic  factors  could  be  varied  to  simu- 
late the  field  situation.  Similarly,  if  greater  mortali- 
ty occurred  in  the  field  than  was  predicted  from 
laboratory  studies,  analyses  for  synergistic  effects 
and  other  complicating  factors  could  be  undertak- 
en. If  changes  in  age-specific  fecundity  occur  in 
the  field,  the  reproductive  biology  of  the  species 
could  be  studied  under  controlled  laboratory  con- 
ditions to  explore  the  mechanism  and  to  design 
more  meaningful  tests.  Techniques  that  predict 
population  structure  and  growth  from  age-specific 
survivorship  and  fecundity  schedules  include  the 
life  table  and  the  Leslie  matrix.  In  applying  this 
system  to  a  study  of  brown  trout  in  the  Horokiwi 
stream  in  New  Zealand,  it  was  determined  from 
the  trout  life  table  that  the  population  would  not 
replace  itself  in  a  generation  due  to  severe  flood- 
ing. (See  also  W89- 10209)  (White-Reimer-PTT) 
W89-10217 


TOXICITY  OF  A  COMPLEX  MUNITIONS 
WASTEWATER  TO  AQUATIC  ORGANISMS, 

SRI  International,  Menlo  Park,  CA.  Aquatic  Toxi- 
cology Program. 

D.  H.  W.  Liu,  H.  C.  Bailey,  and  J.  G.  Pearson. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  135-150, 
12  tab,  13  ref. 

Descriptors:  'Toxicology,  'Hazardous  wastes, 
•Munitions  wastes,  'Toxicity,  'Bioassay,  'Testing 
procedures,  'Water  pollution  effects,  'Wastewater 
pollution,  Flow-through  tests,  Bioconcentration, 
Life  cycles,  Acute  toxicity,  Chronic  toxicity. 

The  toxicity  to  freshwater  organisms  of  a  complex 
munitions  effluent  called  condensate  wastewater 
was  determined  using  a  novel  and  relatively  eco- 
nomical approach  that  is  applicable  only  to  com- 
plex wastewaters  in  which  the  concentrations  of 
the  individual  chemical  components  are  relatively 
constant  over  time.  The  approach  emphasizes  per- 
forming toxicity  and  related  tests  on  a  chemical 
mixture  representative  of  the  actual  wastewater, 
with  secondary  attention  being  directed  toward 
testing  the  individual  chemical  components.  The 
testing  program  consisted  of  several  series  of  static 
acute  toxicity  tests  on  authentic  wastewater,  artifi- 
cial wastewater,  and  selected  components  to  iden- 
tify the  conditions  under  which  they  are  most  toxic 
and  to  identify  the  most  sensitive  species.  The 
series  of  test  performed  included:  flow-through 
acute  toxicity  tests  on  artificial  wastewater  using 
the  most  sensitive  species;  short-term  bioconcen- 
tration tests;  several  early  life-stage  tests;  and  sev- 
eral life-cycle  chronic  tests.  Twelve  species  repre- 
senting three  trophic  levels  were  employed  in  the 
program.  It  was  concluded  that  the  approach  eco- 
nomically and  rapidly  provided  a  sufficient  data 
base  for  assessing  the  effects  of  the  wastewater  on 
aquatic  life.  Two  modification  were  recommended 
to  decrease  the  cost  and  time  of  obtaining  the  data. 
One  was  to  perform  a  static  and  a  flow-through 
test  early  in  the  testing  program  to  identify  the 
most  appropriate  exposure  condition  to  use  in  the 
initial  portion  of  the  program.  The  other  was  to 
compute  the  octanol-water  partition  coefficients  of 


the  organic  components  of  the  wastewater  before 
performing  any  bioconcentration  test  and  to  use 
the  coefficients  to  determine  if  bioconcentration 
tests  are  necessary.  (See  also  W89- 10209)  (Author's 
abstract) 
W89-10218 


ENVIRONMENTAL  INFLUENCE  ON  THE  RE- 
SPONSE OF  AQUATIC  LABORATORY  ECO- 
SYSTEMS TO  A  TOXICANT, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
D.  M.  Woltering. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  153-170, 
10  fig,  32  ref.  EPA  Grant  R8O4622-01  and  NIH 
Research  Service  Award  Program  GM07148-04. 

Descriptors:  'Toxicity,  'Toxicology,  'Bioassay, 
'Testing  procedures,  'Water  pollution  effects, 
Ecosystems,  Aquatic  populations,  Predator-prey 
interactions,  Dieldrin,  Ecological  effects,  Fish, 
Amphipods,  Snails,  Algae,  Platyhelminthes, 
Microorganisms. 

The  influence  of  prevailing  environmental  condi- 
tions on  population  and  community  responses  to 
chronic  toxicant  perturbation  was  addressed  in  a 
36-month  laboratory  ecosystem  study.  A  series  of 
16  aquatic  communities  incorporating  guppy,  am- 
phipod,  snail,  planaria,  algal,  and  microbial  popula- 
tions were  established  in  750-L  (200  gal)  fiberglass 
tanks  and  were  monitored  monthly  for  changes  in 
population  biomasses.  The  macroorganisms  in  each 
laboratory  ecosystem  were  counted  and  the  guppy 
population  exploited  every  28  days,  and  the  popu- 
lation biomasses  were  calculated  monthly.  The  en- 
vironmental variables  were  the  exploitation  levels 
of  the  fish  populations  and  the  energy  input  and 
habitat  availability.  The  development  and  resultant 
near  steady  states  of  the  predator,  prey,  and  com- 
petitor populations  were  represented  graphically 
using  phase  plane  analysis.  Both  the  density-de- 
pendent and  the  time-dependent  responses  of  the 
laboratory  ecosystems  to  'established'  sublethal 
dieldrin  exposure  varied  according  to  the  prevail- 
ing levels  of  environmental  conditions.  The  eco- 
logically different  outcomes  ranged  from  substan- 
tial perturbation,  including  mortalities  but  with 
eventual  recovery  to  the  preexposure  population 
densities  and  community  structure,  to  the  extinc- 
tion of  a  major  population  as  a  result  of  sublethal 
effects.  Trophic,  behavioral,  and  environmental  re- 
lationships in  real-world  aquatic  ecosystems  are 
obviously  more  complex  than  those  established  in 
these  laboratory  systems.  However,  it  is  apparent 
that  the  observed  responses  of  the  laboratory  eco- 
systems to  the  chemical  were  significantly  different 
ecologically  and  that  the  potential  impact  of 
chemicals  and  effluents  cannot  be  completely  as- 
sessed without  regard  to  the  species  composition 
and  developmental  history  of  the  community  and 
to  the  levels  of  prevailing  environmental  condi- 
tions. (See  also  W89- 10209)  (White-Reimer-PTT) 
W89-10219 


FATE  AND  EFFECTS  OF  5-NITROFUROIC 
ACID-2  (NFA)  ON  MARINE  PLANKTON  COM- 
MUNITY IN  EXPERIMENTAL  ENCLOSURES, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 
Delft  (Netherlands). 
J.  Kuiper. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  171-179,  2 
tab,  4  fig,  18  ref.  E.C.  Environmental  Research 
Programme  contract  227-77-1  ENV. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
•Testing  procedures,  'Fate  of  pollutants,  The 
Netherlands,  Den  Helder,  Chemical  properties,  5- 
Nitrofuroic  acid-2,  Plankton,  Marine  algae,  Zoo- 
plankton,  Aquatic  bacteria. 

The  fate  and  effects  of  a  single  dose  of  0.3  and  1.0 
mg/L  of  5-nitrofuroic  acid-2  (NFA)  on  a  marine 
plankton  community  enclosed  in  large  plastic  bags 
(contents  1.5  cu  meters)  were  studied.  The  plank- 
ton community  was  obtained  from  North  Sea 
coastal  waters,  and  the  model  ecosystems  were 
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anchored  in  the  harbor  of  Den  Helder,  The  Neth- 
erlands, where  they  were  exposed  to  a  natural  light 
and  temperature  regimen.  The  development  of  the 
phytoplankton,  zooplankton,  and  bacteria  were 
monitored  during  the  four  week  experiment.  In 
addition,  nitrate,  nitrite,  ammonia,  phosphate,  sili- 
cate, pH,  light,  temperature,  salinity,  and  NFA 
concentrations  were  monitored.  The  NFA  could 
not  be  detected  one  day  after  addition  in  the  bags 
receiving  0.3  mg/L,  but  the  NFA  was  present  for 
two  days  in  the  bags  receiving  1.0  mg/L.  No 
effects  could  be  detected  on  the  zooplankton  or  the 
bacteria  in  the  bags  for  either  concentration.  In  the 
bags  containing  1.0  mg/L  NFA  phytoplankton 
appeared  to  be  slightly  inhibited.  Apparently  NFA 
loses  its  nitro  group  after  exposure  to  light,  and 
nitrofurans  lose  their  antibacterial  activity  or  their 
mutagenic  or  carcinogenic  properties  after  remov- 
al of  the  nitro  group.  (See  also  W89- 10209)  (White- 
Reimer-PTT) 
W89- 10220 


ENVIRONMENTAL  ASSESSMENT  OF  A 
PHTHALATE  ESTER,  DK2-ETHYLHEXYL) 
PHTHALATE  (DEHP),  DERIVED  FROM  A 
MARINE  MICROCOSM, 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

K.  T.  Perez,  E.  W.  Davey,  N.  F.  Lackie,  G.  E. 

Morrison,  and  A.  E.  Soper. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  180-191,  5 

fig,  1 1  ref. 

Descriptors:  'Toxicology,  'Path  of  pollutants, 
'Fate  of  pollutants,  'Toxicity,  'Bioassay,  'Testing 
procedures,  'Water  pollution  effects,  Marine  envi- 
ronment, Mollusks,  Clams,  Benthic  environment, 
Benthic  fauna,  Phthalate  esters,  Ammonia,  Sedi- 
ments. 

Concentrations  of  1,  10,  and  100  micrograms  of  a 
phthalate  ester,  di(2-ethylhexyl)  phthalate  (DEHP) 
per  liter  were  added  to  the  water-column  subsys- 
tem of  marine  microcosms  for  30  days  during  the 
summer  (18  C)  and  winter  (1  C)  seasons.  Signifi- 
cant portions  of  the  DEHP  losses  from  the  water- 
column  subsystem  during  the  experiments  were 
due  to  the  complete  breakdown  of  the  parent  com- 
pound to  carbon  dioxide  (C02).  In  the  benthic 
subsystem,  DEHP  concentrations  in  the  sediment 
were  increased  by  more  than  50  times  the  concen- 
tration in  the  water  column  during  the  winter  and 
250  times  during  the  summer.  Statistically  signifi- 
cant reductions  in  the  fluxes  of  ammonia  (NH3) 
from  the  benthic  subsystem  were  observed  in  mi- 
crocosms receiving  100  micrograms  of  DEHP  per 
liter  during  the  summer.  Concentrations  of  DEHP 
in  selected  bivalves  ranged  from  174  to  229,000 
micrograms  of  DEHP  per  wet  kilogram,  depend- 
ing upon  the  water  column  exposure  concentra- 
tions and  the  season  of  the  year.  These  results 
indicate  that  human  exposure  to  DEHP  could 
occur  through  ingestion  of  contaminated  mollusks, 
crustaceans,  and  fish.  Ecological  effects  were  ob- 
served only  in  the  sediment  subsystem.  An  envi- 
ronmental assessment  of  DEHP  based  on  a  micro- 
cosm consisting  of  a  water-column  subsystem  held 
at  summer  temperatures  would  have  underestimat- 
ed the  potential  hazards  of  this  chemical.  The  only 
human  exposure  would  have  appeared  to  be  indi- 
rect, perhaps  through  consumption  of  fish  feeding 
on  the  water-column  zooplankters,  and  the  ecolog- 
ical effects  would  not  have  been  observed.  (See 
also  W89-10209)  (White-Reimer-PTT) 
W89-10221 


DIFFERENTIAL  SENSnTVITY  OF  NEW 
VERSUS  MATURE  SYNTHETIC  MICRO- 
COSMS TO  STREPTOMYCIN  SULFATE 
TREATMENT, 

Washington  Univ.,  Seattle.  Coll.  of  Ocean  and 
Fishery  Sciences. 

A.  C.  Kindig,  L.  L.  Conquest,  and  F.  B.  Taub. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  192-203,  2 
tab,  6  fig,  12  ref.  FDA  contract  223-80-2352. 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


Descriptors:  •Toxicology,  'Water  pollution  ef- 
fects, 'Toxicity,  'Bioassay,  'Testing  procedures, 
•Environmental  effects,  Microenvironment,  Strep- 
tomycin sulfate,  Succession,  Competition,  Nutri- 
ents, Algae,  Daphnia,  Amphipods,  Ostracods,  Ro- 
tifers, Protozoa,  Dominance. 

Small,  3-L  batch  microcosms  with  synthetic 
medium  and  sediment,  eight  algal  species,  Daphnia 
magna,  Hyallela,  Cyprinotus,  rotifers,  and  proto- 
zoa were  used  to  determine  whether  newly  estab- 
lished systems  were  more  sensitive  to  weekly  per- 
turbations of  10  mg/L  streptomycin  sulfate  addi- 
tions than  aged  (nutrient-depleted)  microcosms. 
Changes  in  population  densities  and  pH  were  con- 
trasted for  the  microcosms  treated  after  77  days  of 
maturation  and  those  treated  immediately  after  as- 
sembly. New,  or  early  successional,  microcosms 
displayed  greater  sensitivity  to  streptomycin  per- 
turbation than  the  aged,  or  nutrient-limited  micro- 
cosms. Competitive  dominance  reversals  of  the 
algae  Ankistrodesmus  and  Scenedesmus  were  ob- 
served with  treatment  in  the  new,  but  not  the  aged, 
microcosms.  For  all  but  one  diatom  species,  great- 
er differences  were  observed  with  treatment  in  the 
younger  microcosms.  Independent  t-tests  of  the 
new  and  aged  microcosms  revealed  a  greater 
number  of  significant  changes  in  the  new  micro- 
cosms during  the  35-day  period  following  initiation 
of  treatment.  The  younger  systems  exhibited  a 
greater  response  than  the  aged  microcosms  to 
streptomycin  with  respect  to  the  degree  of  change 
from  control  conditions.  Although  these  micro- 
cosms were  not  designed  to  mimic  any  specific 
natural  environment,  they  have  properties  that 
appear  analogous  to  those  in  natural  systems  which 
have  different  nutrient  availabilities.  (See  also 
W89- 10209)  (White-Reimer-PTT) 
W89- 10222 


CORRELATION  BETWEEN  THE  AUTOTRO- 
PHIC INDEX  AND  PROTOZOAN  COLONIZA- 
TION RATES  AS  INDICATORS  OF  POLLU- 
TION STRESS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
A.  L.  Buikema,  J.  Cairns,  and  W.  H.  Yongue. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  204-215,  8 
fig,28  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Testing 
procedures,  'Bioassay,  'Field  tests,  'Water  pollu- 
tion effects,  Bioindicators,  Protozoa,  Chlorophyll, 
Adenosine  triphosphate,  Autotrophic  index,  Artifi- 
cial substrates,  Data  acquisition,  Data  interpreta- 
tion, Copper. 

Both  the  autotrophy  index  (a  measure  of  the 
changes  in  the  relationship  between  ATP  and  chlo- 
rophyll of  microbial  communities)  and  protozoan 
colonization  studies  are  capable  of  measuring  stress 
quickly  and  in  a  cost-effective  manner.  Uniformly 
sized  polyurethane  foam  units  (PFU)  were  used  to 
sample  the  microbial  community  in  two  streams 
near  Blacksburg,  Virginia.  The  substrates  were 
allowed  to  colonize  in  the  stream  for  2,  6,  15,  and 
27  days.  The  microbial  community  was  then 
squeezed  from  the  PFUs  over  clean  beakers  and 
the  extract  sampled  for  protozoans  and  the  auto- 
trophy index.  In  addition,  laboratory  studies  were 
conducted  using  PFUs  and  a  series  of  copper  con- 
centrations. The  control  protozoan  colonization 
equilibrium  and  stabilization  of  the  autotrophy 
index  took  longer  in  the  laboratory  than  in  the 
field,  and  protozoan  colonization  equilibrium  oc- 
curred more  rapidly  than  did  the  autotrophy  index 
in  the  field.  The  method  measured  both  copper 
stress  in  the  laboratory  and  pollution  effects  in  the 
field.  In  polluted  areas  higher  autotrophic  indices 
negatively  correlate  with  the  species  richness  and 
decreased  protozoan  invasion  rates.  These  results 
confirm  data  collected  in  earlier  experiments.  Both 
the  laboratory  and  field  studies  can  be  used  to 
obtain  reproducible  data  quickly  and  inexpensive- 
ly. Data  are  available  in  less  than  one  week.  The 
disadvantages  are  minor  compared  with  the  long- 
term  gains.  For  the  autotrophic  index,  an  initial 
investment  for  an  ATP  photometer  and  a  fluorom- 
eter  is  necessary,  and  a  person  trained  in  protozoan 
taxonomy  is  necessary  for  the  colonization  studies. 
(See  also  W89- 10209)  (White-Reimer-PTT) 


W89- 10223 


FIELD  INVESTIGATIONS  AND  ON-SITE  TOX- 
ICITY TESTING:  AN  ASSESSMENT  OF  HABI- 
TAT SUITABILITY-ARKANSAS  RIVER, 
PUEBLO,  COLORADO, 

Environmental   Research   and  Technology,   Inc., 

Fort  Collins,  CO.  Aquatics  Div. 

D.  F.  Keefe,  D.  R.  Nimmo,  D.  Baldridge,  and  G. 

Iley. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  216-238,  6 

tab,  4  fig,  15  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
'Testing  procedures,  'Water  pollution  effects, 
'Arkansas  River,  *Colorado,  Pueblo,  Benthic 
fauna,  Invertebrates,  Fish,  Diversity,  Bluegills, 
Fathead  minnows,  Daphnia,  Chlorine,  Field  stud- 
ies, Nonpoint  pollution  sources,  Wastewater  out- 
fall. 

An  on-site  bioassay  and  aquatic  ecological  survey 
were  conducted  on  the  Arkansas  River  near 
Pueblo,  CO.  A  mobile  bioassay  trailer  was  used  to 
test  the  toxicity  of  sewage  treatment  plant  (STP) 
effluent  using  Arkansas  River  water  for  dilution. 
The  aquatic  survey  was  conducted  upstream  and 
downstream  of  the  STP  outfall.  Flow-through  tests 
were  conducted  using  bluegill  sunfish,  fathead 
minnow,  and  a  daphnid.  The  physical  components 
included  flow,  substrate,  and  qualitative  fishery 
habitat  description,  and  the  biological  components 
included  benthic  macroinvertebrate  densities,  di- 
versity calculations,  and  fish  population  surveys. 
The  results  of  the  bioassay  tests  generally  indicated 
the  following:  (1)  there  were  distinct  differences  in 
species  sensitivity  to  the  effluent;  (2)  the  required 
dissolved  oxygen  concentrations  in  the  test  tanks 
were  difficult  to  maintain  even  though  the  flow- 
through  rate  was  increased  to  four  times  that  re- 
quired by  protocol;  (3)  the  toxicity  of  the  postch- 
lorinated/dechlorinated  effluent  was  less  than  that 
of  the  prechlorinated  effluent;  and  (4)  no  single 
pollutant  could  be  targeted  as  the  toxic  fraction; 
however,  concentrations  of  chlorine,  cyanide, 
copper,  and  zinc  were  at  or  near  LC50  values  for 
the  test  organisms.  The  results  of  the  river  ecologi- 
cal studies  indicated:  (1)  there  was  a  conspicuous 
scarcity  of  recreationally  important  sport  fish;  (2) 
the  primary  limiting  factor  for  all  aquatic  orga- 
nisms appeared  to  be  the  physical  habitat;  (3)  the 
water  quality  conditions  due  to  nonpoint  sources 
and  tributary  influences  were  probably  as  impor- 
tant as  point  source  industrial  and  municipal  dis- 
charges; (4)  irrigation  diversions  reduced  flows; 
and  (5)  the  tributary  inflow  greatly  increased  the 
suspended  solids.  (See  also  W89-0 10209)  (Author's 
abstract) 
W89- 10224 


BIOCONCENTRATION  OF  LINDANE  AND 
NAPHTHALENE  IN  BLUEGIXLS  (LEPOMIS 
MACROCHIRUS), 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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DO  ORGANISMS  IN  LABORATORY  TOXICI- 
TY TESTS  RESPOND  LIKE  ORGANISMS  IN 
NATURE, 

Corvallis  Environmental  Research  Lab.,  OR. 
G.  A.  Chapman. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  315-327,  1 
tab,  2  fig,  30  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioindica- 
tors, 'Water  pollution  effects,  'Bioassay,  'Testing 
procedures,  Aquatic  environment,  Aquatic  orga- 
nisms. Fish. 

Laboratory  toxicity  test  results  predict  the  re- 
sponses of  natural  organisms  with  varying  degrees 
of  accuracy.  The  selection  of  test  species  and  dilu- 
tion water  can  greatly  influence  the  applicability  of 
the  data  in  different  situations.  Other  factors,  such 


as  nutrition,  acclimation,  and  genetic  selection  may 
influence  the  accuracy  of  predictions  based  on 
laboratory  data.  The  relative  importance  of  factors 
influencing  the  responses  of  organisms  in  the  labo- 
ratory and  in  the  field  depends  on  whether  the 
goal  of  the  laboratory  tests  is  to  determine  relative 
toxicity,  to  estimate  safe  levels,  or  to  predict  actual 
effects.  When  appropriate  test  parameters  are 
chosen,  the  response  of  laboratory  organisms  is  a 
reasonable  index  of  the  response  of  naturally  oc- 
curring organisms.  Laboratory  toxicity  tests  should 
be  designed  to  answer  a  specific  question  or  ques- 
tions. Confidence  limits  on  the  data  are  narrowest 
when  applied  to  the  question  for  which  the  study 
was  designed,  and  extrapolation  of  the  data  to 
other  questions  almost  certainly  necessitates  broad- 
ening these  confidence  limits.  (See  also  W89- 
10209)  (Author's  abstract) 
W89- 10229 


TRANSLATION  OF  LABORATORY  RESULTS 
TO  FIELD  CONDITIONS:  THE  ROLE  OF 
AQUATIC  CHEMISTRY  IN  ASSESSING  TOX- 
ICITY, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

G.  F.  Lee,  and  R.  A.  Jones. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  328-349,  3 
tab,  1  fig,  20  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
'Testing  procedures,  'Water  pollution  effects, 
'Chemical  analysis,  'Field  tests,  'Poudre  River, 
•Colorado,  Aquatic  environment,  Trout,  Fathead 
minnow,  Copper,  Zinc,  Cadmium,  Silver,  Ammo- 
nia, Chloramines,  Tiered  testing,  Heavy  metals, 
Adsorption,  Hazard  assessment. 

The  aqueous  environmental  chemistry  of  a  con- 
taminant plays  a  major  role  in  governing  its  toxici- 
ty and  impact  on  aquatic  organisms  in  natural 
water  systems.  Because  such  chemical  reactivity  is 
often  neglected  in  laboratory  bioassays  and  be- 
cause the  results  of  many  standard  bioassays  are 
for  worst-case  conditions,  it  is  generally  inappro- 
priate to  directly  use  worst-case  laboratory  bioas- 
say results  for  field  conditions,  especially  when 
considering  total  concentrations  of  contaminants. 
The  chemical  reactions  generally  of  greatest  con- 
cern in  the  translation  of  laboratory  results  to  field 
situations  are  the  formation  of  metal  ion  complexes 
and  of  finely  divided  precipitates  or  sorbed  species. 
Attention  needs  to  be  given  to  the  contaminant 
characteristics  and  reactivity  as  well  as  to  certain 
pertinent  characteristics  of  the  water  at  the  site  of 
concern,  especially  its  turbidity.  In  a  study  of  the 
Poudre  River,  Colorado,  it  was  demonstrated  that 
surface  and  groundwater  inputs  significantly  alter 
the  acute  toxicity  of  copper  to  trout  and  fathead 
minnows,  and  similar  findings  were  reported  for 
zinc,  cadmium,  silver,  ammonia,  and  chloramines. 
In  order  to  account  for  the  chemical  transforma- 
tions that  will  occur  in  the  field  but  not  in  the 
laboratory,  a  selective  sequential  (tiered)  approach 
is  recommended.  For  evaluating  the  impact  of  a 
particular  discharge  on  water  quality,  each  tier 
addresses  key  aspects  of  the  environmental  chemis- 
try-fate of  the  contaminant  or  contaminant  mixture 
and  potentially  significant  transformation  products, 
and  the  aquatic  toxicology  of  the  contaminant  and 
transformation  products,  in  light  of  desired  benefi- 
cial uses  of  the  water.  (See  also  W89-10209) 
(White-Reimer-PTT) 
W89-10230 


CHANGES  IN  THE  FISH  COMMUNITY  OF 
THE  WABASH  RTVER  FOLLOWING  POWER 
PLANT  START-UP:  PROJECTED  AND  OB- 
SERVED, 

DePauw  Univ.,  Greencastle,  IN.  Dept.  of  Zoolo- 
gy- 

J.  R.  Gammon. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  350-366,  3 
tab,  2  fig,  53  ref. 
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Descriptors:  'Water  pollution  effects,  'Thermal 
pollution,  *Powerplants,  'Thermal  stress,  *Wabash 
River,  'Indiana,  Fish,  Fish  populations,  Habitats, 
Environmental  effects,  Aquatic  populations,  Pre- 
dictions. 

The  changes  in  population  trends  of  fish  in  the 
Wabash  River  resulting  from  the  introduction  of 
thermal  effluents  were  examined  for  a  14-year 
period  from  the  standpoint  of  whether  the  ob- 
served changes  could  have  been  predicted  from 
the  results  of  laboratory  determinations  of  thermal 
tolerance  alone.  The  extent  to  which  the  thermal 
regime  at  the  Cayuga  electrical  generating  station 
was  changed  was  difficult  to  assess  directly  be- 
cause of  annual  variation  in  flow,  the  amount  of 
heat  refection,  annual  differences  in  weather  pat- 
terns, and  the  relatively  large  thermal  heterogene- 
ity characteristic  of  the  section  of  river.  If  only 
laboratory  determinations  were  available,  one 
would  predict  that  any  species  having  a  preferen- 
dum  of  29  C  or  less  would  probably  disappear 
form  the  vicinity  of  the  plant  after  start-up.  This 
prediction  was  accurate  for  all  species  except  lar- 
gemouth  bass  and  channel  catfish.  However,  data 
on  several  species  were  difficult  to  obtain.  It  was 
concluded  that  gross  changes  in  community  struc- 
ture could  have  been  predicted  but  the  degree  to 
which  most  species  populations  and  the  communi- 
ty as  a  whole  were  influenced  would  require  fur- 
ther detailed  information  about:  (1)  the  chemical 
and  physical  characteristics  of  the  environment; 
and  (2)  the  attributes  of  the  resident  biota  in  terms 
of  behavioral  responses,  physiological  capabilities, 
and  life  history  requirements.  (See  also  W89-10209) 
(White-Reimer-PTT) 
W89- 10231 


FIELD  COMPARISON  OF  LABORATORY-DE- 
RTVED  ACUTE  AND  CHRONIC  TOXICITY 
DATA, 

Monsanto    Environmental    Sciences    Center,    St. 

Louis,  MO. 

W.  J.  Adams,  R.  A.  Kimerle,  B.  B.  Heidolph,  and 

P.  R.  Michael. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  367-385,  8 

tab,  25  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Testing  proce- 
dures, 'Water  pollution  effects,  'Field  tests,  'Toxi- 
cology, Comparison  studies,  Daphnia,  Fathead 
minnows,  Phosphate  esters,  Aquatic  environment. 

To  provide  insights  into  the  relationship  between 
laboratory  and  field  data,  parallel  acute  and  chron- 
ic toxicity  tests  were  conducted  using  Daphnia 
magna  and  fathead  minnows  according  to  accepted 
laboratory  methodologies.  The  test  material  was  a 
commercial  phosphate  ester  product.  For  the  field 
study,  pond  environments  were  simulated  using 
twelve  3-m  diameter  tanks.  Six  ponds  contained 
water  and  10  cm  of  sediment,  and  six  pond  con- 
tained only  water.  Five  concentrations  and  a  con- 
trol were  tested  for  each  series  of  ponds.  Exposure 
concentrations  were  maintained  by  frequent  meas- 
urements of  the  test  concentrations  and  spiking  of 
the  pond.  The  duration  of  the  field  test  was  two 
months.  A  good  relationship  was  observed  be- 
tween laboratory  and  field  toxicity  values  for  both 
the  acute  and  chronic  data.  These  studies  provide 
evidence  that  current  laboratory  acute  and  chronic 
tests  with  Daphnia  magna  and  fathead  minnows 
provide  realistic  estimates  of  a  chemical's  toxicity 
to  the  same  species  in  simulated  natural  environ- 
ments and  should  provide  reasonable  estimates  of 
toxic  effects  on  populations  in  natural  aquatic  eco- 
systems. They  also  suggest  that  the  ability  to  pre- 
dict the  toxicity  of  a  chemical  in  the  environment 
lies  in  an  understanding  of  the  impact  of  the  envi- 
ronment on  the  exposure  concentration.  (See  also 
W89- 10209)  (Author's  abstract) 
W89- 10232 


ROLE  AND  APPLICATION  OF  SEMICON- 
TROLLED  ECOSYSTEM  RESEARCH  IN  THE 
ASSESSMENT  OF  ENVIRONMENTAL  CON- 
TAMINANTS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
Ecosystem  Research  Section. 


T.  P.  Boyle. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  406-413,  3 
tab,  1  fig,  25  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Testing  proce- 
dures, 'Water  pollution  effects,  'Toxicology,  'En- 
vironmental effects,  Hierarchical  assessment, 
Aquatic  populations,  Hazard  assessment. 

The  procedures  for  assessing  the  toxic  effects  of 
potential  environmental  contaminants  are  hierar- 
chical, being  composed  of  the  following  four  se- 
quential steps:  (1)  single-species  acute  and  chronic 
toxicity  tests;  (2)  tests  of  ecological  interactions 
with  simple  communities  in  laboratory  micro- 
cosms; (3)  experiments  on  chemical-induced 
changes  in  ecosystem  structure  and  function,  in 
which  replicate  pond  and  artificial  stream  ecosys- 
tems are  used;  and  (4)  use  of  techniques  for  assess- 
ment of  the  actual  impact  of  the  contaminant  on 
natural  ecosystems.  Experiments  involving  semi- 
controlled  artificial  ecosystems  in  ponds  and 
streams  are  carried  out  over  the  course  of  one  or 
two  years  to  identify  the  magnitude  of:  (1)  the 
primary  direct  effects  of  contaminants  on  the  prin- 
cipal elements  of  the  biological  community;  and  (2) 
the  secondary  or  indirect  effects  of  stress  due  to 
changes  in  critical  structural  or  functional  varia- 
bles of  the  ecosystem.  The  results  from  ecosystem- 
contaminant  studies  can  be  used  to  establish  the 
applicability  of  laboratory  bioassays,  to  examine 
the  qualities  that  enable  ecosystems  to  resist  con- 
taminant stress  and  recover  from  it,  and  to  answer 
questions  on  the  effect  of  long-term  stress  of 
chemicals  with  herbicidal  or  insecticidal  proper- 
ties. (See  also  W89-10209)  (Author's  abstract) 
W89- 10234 


MEASURING  EFFECTS  OF  CONTAMINANT 
STRESS  ON  FISH  POPULATIONS, 

National     Fisheries     Research     Center-Leetown, 

Kearneysville,  WV. 

C.  P.  Goodyear. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  414-424, 

40  ref,  append. 

Descriptors:  'Toxicology,  'Bioassay,  'Water  pol- 
lution effects,  'Testing  procedures,  'Toxicity, 
'Hazard  assessment,  'Environmental  effects,  Field 
tests,  Aquatic  populations,  Species  interactions. 

The  translation  of  a  contaminant  effect  on  the 
growth,  behavior,  or  survival  probability  of  indi- 
viduals into  a  change  in  the  size  or  productivity  of 
a  population  involves  the  interspecies  and  intraspe- 
cies  interactions  that  regulate  population  size.  The 
result  of  these  interactions  may  be  to  reduce  or 
exaggerate  the  ultimate  effect  of  the  contaminant- 
induced  stress  and  to  cause  the  importance  of  the 
contaminant  to  vary  with  annual  variations  in  the 
physical  and  biological  environment.  The  interac- 
tions cause  the  density-dependent  changes  in 
growth,  survival,  and  reproduction  that  are  often 
associated  with  perturbations.  These  density-de- 
pendent responses  of  population  characteristics 
confound  the  measurement  of  the  population-level 
effects  of  contaminant  stress  in  the  field  and  their 
prediction  on  the  basis  of  laboratory  observations. 
For  many,  if  not  most,  field  situations  the  evalua- 
tion of  population  response  necessarily  involves 
the  study  of  other  biological  and  physical  factors 
that  affect  population  size.  (See  also  W89- 10209) 
(Author's  abstract) 
W89- 10235 


EFFECT  OF  CADMIUM  ON  LAKE  WATER 
BACTERIA  AS  DETERMINED  BY  THE  LUCIF- 
ERASE  ASSAY  OF  ADENOSINE  TRD7HOS- 
PHATE, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 
P.  L.  Seyfried,  and  C.  B.  L.  Horgan. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  425-441,  1 
tab,  8  fig,  24  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
'Testing    procedures,    'Water    pollution    effects, 


Effects  Of  Pollution — Group  5C 

'Cadmium,  'Heavy  metals,  'Bacteria,  Entero- 
bacter,  Pseudomonas,  Chromobacter,  ATP,  Lucif- 
erase. 

A  firefly  luciferase  assay  of  bacterial  ATP  was 
developed  to  measure  the  toxic  effects  of  cadmium 
ions  on  aquatic  organisms.  Toxicity  was  monitored 
using  intracellular  ATP  as  well  as  plate  counts. 
The  bacteria,  which  belonged  mainly  to  the  fami- 
lies Enterobacteriaceae  and  Pseudomonadaceae, 
exhibited  varying  degrees  of  resistance  to  up  to  100 
ppm  cadmium  when  grown  in  a  glucose-salts 
medium  at  pH  6.8.  Among  the  organisms  tested, 
cadmium  resistance  decreased  in  the  following 
order:  Pseudomonas  vesicularis  >  P.  aeruginosa  > 
Enterobacter  sp.  >  P.  flourescens  >  Chromo- 
bacter sp.  >  Serratia  sp.  A  rise  in  the  pH  of  the 
growth  medium  from  5  to  7  resulted  in  increased 
toxicity  of  cadmium.  The  technique  demonstrated 
that  naturally  occurring  lake  water  bacteria  vary  in 
their  response  to  cadmium  and  that  certain  isolates 
appear  to  have  a  high  level  of  resistance  to  this 
heavy  metal.  By  using  a  combination  of  selective 
lysis,  incorporation  of  a  suitable  chelating  agent 
into  the  buffers,  and  an  efficient  ATP  extraction 
procedure,  it  should  be  possible  to  utilize  intracel- 
lular ATP  as  a  response  parameter  to  assess  the 
effects  of  various  heavy  metals  on  a  wide  range  of 
organisms.  (See  also  W89-10209)  (White-Reimer- 
PTT) 
W89-10236 


EFFICIENT  ALGAL  BIOASSAY  BASED  ON 
SHORT-TERM  PHOTOSYNTHETIC  RE- 
SPONSE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

J.  M.  Giddings,  A.  J.  Stewart,  R.  V.  O'Neill,  and 
R.  H.  Gardner. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  445-459,  1 
tab,  6  fig,  25  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Water  pollu- 
tion effects,  'Testing  procedures,  'Toxicology, 
•Algae,  Photosynthesis,  Hydrogen  ion  concentra- 
tion, Culturing  techniques,  Aromatic  compounds, 
Synthetic  oil. 

A  procedure  for  measuring  the  effects  of  toxicants 
on  algal  photosynthesis  in  4-hr  experiments  is  de- 
scribed. Individual  aromatic  compounds  and  the 
water-soluble  fraction  of  a  synthetic  oil  were  used 
as  examples  of  the  bioassay  technique.  The  toxicity 
of  the  water-soluble  fraction  varied  among  the 
seven  algal  species  tested,  and  the  responses  of 
some  species  were  pH-dependent.  With  Selenas- 
trum  capricornutum  as  the  test  organism,  the  bioas- 
say results  were  unaffected  by  variation  in  pH 
from  7.0  to  9.0,  light  intensity  from  40  to  200 
microeinsteins/sq  mi/sec,  culture  density  up  to  0.5 
mg  chlorophyll  a  per  liter,  and  agitation  up  to  100 
rpm.  The  photosynthesis  bioassay  is  simpler  and 
faster,  uses  smaller  culture  volumes,  and  requires 
less  space  than  static  culture-growth  tests.  One 
person  can  conveniently  test  four  materials  per 
day,  and  the  entire  procedure,  including  prepara- 
tion, exposure,  and  analysis,  takes  less  than  two 
days.  The  short  incubation  time  reduces  bottle 
effects  such  as  pH  changes,  accumulation  of  meta- 
bolic products,  nutrient  depletion,  and  bacterial 
growth.  Processes  that  remove  or  alter  the  test 
materials  are  also  minimized.  The  data  indicate  that 
algal  photosynthesis  is  inhibited  at  toxicant  concen- 
trations similar  to  those  that  cause  acute  effects  in 
aquatic  animals.  A  model  of  a  pelagic  ecosystem  is 
used  to  demonstrate  that  even  temporary  (seven 
day)  inhibition  of  algal  photosynthesis  can  have  a 
measurable  impact  on  other  trophic  levels,  particu- 
larly if  the  other  trophic  levels  are  also  experienc- 
ing toxic  effects.  (See  also  W89- 10209)  (Author's 
abstract) 
W89-10237 


UPTAKE  AND  TOXICITY  OF  ORGANIC  COM- 
POUNDS: STUDIES  WITH  AN  AQUATIC  MA- 
CROPHYTE  (LEMNA  MINOR), 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


W.  L.  Lockhart,  B.  N.  Billeck,  B.  G.  E.  de  March, 
and  D.  C.  G.  Muir. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  460-468,  2 
tab,  2  fig,  15ref. 

Descriptors:  'Toxicology,  'Path  of  pollutants, 
•Toxicity,  *Bioassay,  'Testing  procedures,  'Water 
pollution  effects,  'Duckweed,  'Biological  magnifi- 
cation. Herbicides,  Terbutryn,  Ethalfluralin,  Fluri- 
done,  Aquatic  plants,  Plant  growth. 

Bioconcentration  of  ten  compounds  with  a  wide 
range  of  physical  properties  is  described  for  labora- 
tory cultures  of  an  aquatic  macrophyte,  common 
duckweed.  A  regression  equation  was  derived 
giving  a  good  description  of  the  laboratory  data, 
and  it  also  gave  a  reasonable  prediction  of  field 
data  for  short  exposure  times.  The  equation  overes- 
timated bioconcentration  for  exposure  times  longer 
than  about  48  hr  because  the  laboratory  cultures 
did  not  show  the  rapid  drop  in  exposure  concentra- 
tions typical  of  field  experiments.  Growth  of  duck- 
weed cultures  was  well  described  as  a  function  of 
time  with  equations  of  the  form  log  e  number  of 
fronds  =  at  +  bt(sq)  +  c,  which  allowed  calcula- 
tion of  instantaneous  growth  rate  per  frond  at  any 
time  as  (a  +  2bt).  The  cultures  exposed  to  a  range 
of  concentrations  of  the  three  herbicides  terbutryn, 
ethalfluralin,  and  fluridone  were  analyzed  for 
growth  effects  in  terms  of  coefficients  a  and  b,  and 
it  was  found  that  dose-dependent  growth  effects 
were  present  after  an  exposure  of  8  hr  or  longer. 
The  bioconcentration  equation  was  used  to  predict 
plant  residues  associated  with  known  exposure 
times  and  concentrations,  and,  similarly,  growth 
reductions  associated  with  those  same  concentra- 
tions and  times  were  calculated.  This  allowed  cal- 
culation and  plotting  of  the  expected  relationship 
between  plant  residue  and  growth  effect.  (See  also 
W89- 10209)  (White-Reimer-PTT) 
W89- 10238 


EFFECT  OF  CHROMIUM  ON  LARVAL  CHIR- 
ONOMIDAE  AS  DETERMINED  BY  THE  OPTI- 
CAL-FIBER LIGHT-INTERRUPTION  BIO- 
MONTTORTNG  SYSTEM, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89- 10239 


INTERLABORATORY  COMPARISON  OF  A  28- 
DAY  TOXICITY  TEST  WITH  THE  POLY- 
CHAETE  NEANTHES  ARENACEODENTATA, 

Environmental  Protection  Agency,  Narragansett, 
RI.  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 10240 


RESOLVING  SOME  PRACTICAL  QUESTIONS 
ABOUT  DAPHNIA  ACUTE  TOXICITY  TESTS, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 10242 


DEVELOPMENT  AND  VALIDATION  OF  AN 
IN  SrrU  FISH  PREFERENCE-AVOIDANCE 
TECHNIQUE  FOR  ENVIRONMENTAL  MONI- 
TORING OF  PULP  MILL  EFFLUENTS, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 10243 


TOXICITY  OF  THE  HERBICIDE  ENDOTHALL 
TO  JUVENILE  CHINOOK  SALMON  (ONCOR- 
HYNCHUS  TSHAWYTSCHA), 

Washington    Univ.,    Seattle.    Fisheries    Research 

Inst. 

V.  M.  Liguori,  H.  R.  Zakour,  M.  S.  Landolt,  and 

S  P.  Felton. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Sixth  Symposium.  American  Society  for  Testing 

and  Materials,  Philadelphia.  PA.  1983.  p  530-544,  2 

tab,  4  fig,  13  ref. 


Descriptors:  'Toxicology,  'Toxicity,  'Water  pol- 
lution effects,  'Herbicides,  'Fish,  Chinook  salmon, 
Anadromous  fish,  Endothall,  Fish  behavior. 

The  toxicity  of  endothall  to  juvenile  chinook 
salmon  (Oncorhynchus  tshawytscha)  and  the  ef- 
fects of  the  herbicide  on  the  ability  of  this  anadro- 
mous fish  to  enter  seawater  were  determined.  Two 
14-day  flow-through  toxicity  tests  were  conducted 
using  nominal  concentrations  of  endothall  ranging 
from  0  to  105.7  ppm  of  acid  equivalent.  Four-day 
toxicity  tests  were  also  conducted  using  the  lowest 
concentrations  (1.5  and  3.0  ppm)  to  approximate 
the  recommended  treatment  levels.  Upon  termina- 
tion of  the  toxicity  tests,  the  fish  that  had  been 
exposed  to  a  no-effect  (no  mortalities)  concentra- 
tion of  the  herbicide  (<  or  =  55  ppm)  were 
utilized  in  the  seawater  entry  tests.  The  14-day 
LC50  was  calculated  to  be  62.5  ppm.  The  seawater 
entry  test  proved  to  be  the  more  sensitive  indicator 
of  toxicity,  as  the  fish  that  had  been  exposed  to 
endothall  levels  as  low  as  3  ppm  for  four  days  died 
when  placed  in  seawater.  Survival  of  the  control 
fish  and  the  fish  exposed  to  1.5  ppm  was  accepta- 
ble, as  was  survival  of  all  the  fish  transferred  to 
clean  fresh  water.  Some  behavioral  and  gross  ana- 
tomical changes  were  observed,  and  histopatholo- 
gical  examination  revealed  hypertrophy  of  bran- 
chial epithelial  cells  in  the  fish  exposed  to  10  ppm 
or  more  of  endothall.  (See  also  W89- 10209)  (Au- 
thor's abstract) 
W89- 10244 


SCIENCE  ADVISORY  BOARD  REVIEW  OF 
THE  WATER  QUALITY  CRITERIA  DOCU- 
MENT FOR  DISSOLVED  OXYGEN. 

Environmental   Protection   Agency,   Washington, 
DC.  Science  Advisory  Board. 
For  primary  bibliographic   entry  see   Field   5G. 
W89- 10245 


ENVIRONMENTAL  IMPACTS:  COMPUTER 
ANALYSIS  (JAN  70-SEP  88).  CITATIONS 
FROM  THE  NTIS  BIBLIOGRAPHIC  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-868856. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
September  1988.  240p. 

Descriptors:  'Environmental  effects,  'Computer 
programs,  'Bibliographies,  'Data  interpretation, 
Simulation  analysis,  Path  of  pollutants. 

This  bibliography  contains  citations  concerning  the 
utilization  of  computerized  methods  in  the  analysis 
of  environmental  impacts  related  to  a  variety  of 
human  activities.  Topics  include  descriptions  and 
evaluations  of  specific  simulation  programs,  site 
analyses,  and  the  employment  of  computer  equip- 
ment in  environmental  data  analyses,  and  the  em- 
ployment of  computer  equipment  in  environmental 
data  analysis.  Plume  migration  in  water  and  air 
pollution  studies,  and  the  analysis  of  aquatic  and 
terrestrial  ecosystems  are  among  the  applications 
considered.  This  updated  bibliography  contains 
395  of  which  36  are  new  entries  to  the  previous 
edition.  (Author's  abstract) 
W89-10252 


HEAVY  METALS  IN  DRINKING  WATER: 
STANDARDS,  SOURCE,  AND  EFFECTS  (JAN 
76-SEP  88).  CITATIONS  FROM  THE  ENERGY 
DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10253 


WATER    QUALITY    CRITERIA    FOR    HEXA- 
CHLOROETHANE, 

Argonne  National  Lab.,  IL.  Chemical  Technology 

Div. 

K.  A.  Davidson,  P.  S.  Hovatter,  and  R.  H.  Ross. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A196  793. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 


Final  Report  No.  AD-ORNL-6469,  March  1988. 
132p,  16  tab,  156  ref,  2  append.  Army  Project 
86PP6810. 

Descriptors:  'Water  pollution  effects,  'Standards, 
•Hexachloroethane,  Toxicity,  Saline  water,  Aquat- 
ic environment,  Lethal  limits,  Aquatic  animals, 
Fish. 

The  available  data  regarding  the  environmental 
fate,  aquatic  toxicity,  and  mammalian  toxicity  of 
hexachloroethane,  which  is  used  in  military  screen- 
ing smokes,  were  reviewed.  EPA  guidelines  were 
used  to  generate  water  quality  criteria  for  the 
protection  of  aquatic  life  and  its  uses  and  of  human 
health.  Hexchloroethane  is  thermodynamically 
stable  when  released  into  the  atmosphere,  with  the 
main  sinks  being  the  stratosphere  and  the  oceans. 
Hexachloroethane  does  not  persist  in  surface  water 
and  groundwater;  however,  the  residence  time  in 
groundwater  (330  days)  is  substantially  longer  than 
in  surface  water.  Hexachloroethane  is  slightly 
more  toxic  to  freshwater  fish  than  to  freshwater 
invertebrates.  Based  on  acute  data  for  14  freshwa- 
ter species,  a  freshwater  Final  Acute  Value  of 
0.8479  mg/L  is  calculated,  resulting  in  a  tentative 
Criterion  Maximum  Concentration  (CMC)  of  0.42 
mg/L  for  hexachloroethane.  In  general,  saltwater 
species  appear  to  be  more  sensitive  to  hexachloro- 
ethane than  freshwater  species.  (Lantz-Pl  1) 
W89- 10258 


FATE  AND  EFFECTS  OF  POLLUTANTS  ON 
AQUATIC  ORGANISMS  AND  ECOSYSTEMS. 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10262 


AMMONIA  DISTRIBUTION  IN  AND  EXCRE- 
TION BY  FISHES, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 10267 


EFFECT  OF  AMMONIUM  IONS  ON  MINER- 
AL EXCHANGE  IN  FRESHWATER  FISH  AND 
CRUSTACEANS, 

Akademiya    Nauk    SSSR,    Borok.    Inst.    Biologii 
Vnutrennykh  Vod. 
G.  A.  Vinogradov. 

IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  58-69,  7  fig,  1  tab,  25  ref. 

Descriptors:  'Metabolism,  'Ammonium,  'Miner- 
als, 'Water  pollution  effects,  'Crustaceans,  'Fish 
physiology,  Protein,  Hydrogen  ion  concentration, 
Sublethal  effects,  Sodium,  Gills,  Calcium,  Ammo- 
nia, Ion  exchange,  Fish. 

Ammonia,  the  end  product  of  protein  metabolism 
has  a  toxic  effect  when  it  accumulates  in  fish.  The 
percentage  dissociation  of  free  ammonia  from  am- 
monium salts  in  aqueous  solutions  is  substantially 
dependent  on  the  pH  and  temperature  of  the 
water.  When  the  solution  pH  increases,  the  equilib- 
rium shifts  toward  the  formation  of  free  ammonia 
(NH3).  In  the  range  of  pH  acceptable  to  aquatic 
animals,  a  one-unit  increase  in  pH  raises  the  NH3 
concentration  ten-fold.  Temperature  increases  also 
promote  the  formation  of  NH3,  but  to  a  lesser 
degree.  This  study  showed  that  ammonium  ions 
(NH4(  +  ))  inhibit  the  uptake  of  calcium  in  fish. 
This  effect  manifests  itself  when  the  concentration 
is  only  4.5  to  18.0  mg/L  NH4(-|-).  The  results 
obtained  and  analysis  of  literature  data  regarding 
the  effect  of  sublethal  ammonium  concentrations 
lead  to  the  conclusion  that  the  chronic  toxicity  of 
ammonium  contamination  and  the  negative  influ- 
ence of  sublethal  values  of  the  total  ammonium 
content  of  water  are  apparently  determined  not 
only  by  the  NH3  species  but  also  by  NH4(+).  In 
stenohaline  freshwater  fish,  sodium  uptake  is  pri- 
marily associated  with  the  excretion  of  H(  +  ),  and 
the  removal  of  ammonium  ions  from  the  organism 
may  take  place  as  a  result  of  exchange  for  Ca(2+). 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


A  diagram  supplementing  the  concept  of  ion  ex- 
change processes  in  the  gUls  of  freshwater  fish  and 
crustaceans    is   included.    (See    also    W89- 10262) 
(Lantz-PTT) 
W89-10268 

VARIOUS  RESISTANCE  MECHANISMS  OF 
CARP  (CYPRINUS  CAPRIO  L.)  AND  PERCH 
(PERCA  FLUVIATILIS  L.)  TO  DDVF  ORGANO- 
PHOSPHORUS  COMPOUNDS, 

Akademiya   Nauk    SSSR,    Borok.    Inst.    Biologu 
Vnutrennykh  Vod. 
G.  M.  Chuyko. 

IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  78-89,  2  fig,  6  tab,  30  ref. 

Descriptors:  *Organophosphorus  pesticides, 
•Water  pollution  effects,  *Carp,  *Fish  physiology, 
•Perch,  Fate  of  pollutants,  Bioaccumulation, 
Lethal  limit,  Mortality,  Toxins,  Median  tolerance, 
Limit,  Blood,  Acaricides,  Insecticides,  Toxicology. 

An  increase  in  world-wide  farming  production  im- 
plies a  greater  reliance  on  pesticides,  among  which 
insecticides  and  acaracides  play  a  major  role.  The 
principal  volume  of  these  falls  in  the  organophos- 
phorus  category  that,  in  comparison  to  other  types 
of  chemical  substances  has  a  broader  selectivity 
range  for  animals.  Fish  have  varying  degrees  of 
resistance  to  organophosphorus.  Two  types  of 
fresh  water  fish  were  utilized  in  the  experiments, 
each  with  varying  degrees  of  resistance  to  organo- 
phosphorus compounds~the  carp,  Cyprinus  carpio 
L.  (family  Cyprinidae)  and  the  perch,  Perca  fluvia- 
tis  L.  (family  Percidae).  Toxicological  experiments 
conducted  in  this  study  established  that  the  carp  is 
significantly  superior  to  the  perch  in  its  resistance 
to  dichlorophosphorus  (DDVF).  The  lethal  con- 
centration values  (LK  sub  50)  were  21.9  mg/L  for 
carp,  and  0.59  mg/L  for  perch.  The  carp  is  also 
more  resistant  than  the  perch  when  the  toxin  is 
injected  intra-abdominally.  Lethal  dosage  (LD  sub 
50)  values  are  292.0  mg/kg  for  carp  and  30.4  mg/ 
kg  for  perch.  One  of  the  reasons  for  the  varying 
resistance  to  DDVF  between  carp  and  perch,  is 
the  unequal  rate  of  penetration  of  the  toxin  into  the 
blood  of  the  fish.  This  rate  is  four  to  five  times 
higher  for  the  perch  than  for  the  carp.  The  estab- 
lished pattern  is  maintained  for  the  lethal  range 
(LK  sub  50  for  48  hours)  of  concentrations,  5  to 
21.9  mg/L.  (See  also  W89-10262)  (Lantz-PTT) 
W89- 10270 


RELATION  OF  TRACE  METAL  BODY  BUR- 
DENS AND  GILL  DAMAGE  IN  FISH  TO  SUR- 
FACE WATER  ACIDmCATION  FROM  AT- 
MOSPHERIC DEPOSITION, 

Maine  Univ.  at  Orono.  Dept.  of  Zoology. 
T.  A.  Haines,  C.  H.  Jagoe,  F.  J.  Dwyer,  and  D.  R. 
Buckler. 

IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  90-104,  4  fig,  4  tab,  33  ref. 

Descriptors:  *Fish,  *Acidic  water,  *Water  pollu- 
tion effects,  •Air  pollution  effects,  »Path  of  pollut- 
ants, *Trace  metals,  *Gills,  •Bioaccumulation, 
•Acid  rain,  Trout,  Air  pollution,  Hydrogen  ion 
concentration,  Selenium,  Aluminum,  Copper,  Mer- 
cury, Manganese,  Fish,  Acidification,  Lakes,  Spe- 
cific conductivity,  Regression  analysis. 

The  effect  of  acidity-related  variables  on  body 
burdens  in  brook  trout  was  determined.  Also  inves- 
tigated were  the  effects  of  aluminum  on  gill  struc- 
ture of  Atlantic  salmon  under  laboratory  condi- 
tions to  determine  whether  a  link  exists  between 
the  form  and  concentration  of  aluminum  and 
damage  to  gill  structures  involved  in  ion  regula- 
tion. Six  lakes  were  selected  in  Maine  and  New 
Hampshire  along  a  southwest  to  northeast  deposi- 
tion pH  gradient.  The  lakes  were  similar  in  size 
and  elevation,  and  in  having  low  specific  conduct- 
ance, but  differed  in  acidity.  The  lakes  ranged  from 
5.0  to  6.6  in  pH  and  from  -9  to  45  microequiva- 
lents/L  (ueq/L)  in  alkalinity.  The  major  cation 


was  calcium  and  the  major  anion  was  sulfate,  in 
contrast  to  many  remote  lakes  where  the  major 
anion  is  bicarbonate.  The  most  likely  source  of  the 
sulfate  is  atmospheric  deposition,  which  annually 
ranges  from  15  to  22  kg/ha  in  these  watersheds. 
Concentrations  of  aluminum,  copper,  mercury, 
manganese,  and  selenium  varied  significantly 
among  fish  populations.  Stepwise  multiple  regres- 
sion of  fish  metal  burdens  on  lacustrine  physico- 
chemical  factors  indicated  that  chemical  factors 
accounted  for  significant  portions  of  the  variance 
in  metal  concentrations  in  fish.  The  metals  accu- 
mulated by  fish  that  were  affected  by  lake  acidity 
were  mercury  and  manganese.  Accumulation  of 
mercury  in  brook  trout  increased  at  lower  pH,  and 
lake  pH  accounted  for  71%  of  the  variation  in  fish 
mercury  concentration  among  lakes.  The  addition 
of  specific  conductance  (a  measure  of  ionic 
strength)  to  the  regression  increased  to  83%  of  the 
proportion  of  variance  accounted  for.  For  manga- 
nese, the  most  important  variables  were  manganese 
in  lake  water,  which  accounted  for  74%  of  the 
variance  in  manganese  in  fish,  and  pH,  which 
increased  the  variance  explained  to  89%.  (See  also 
W89- 10262)  (Lantz-PTT) 
W89- 10271 


COMMUNITY  RESPONSE  OF  AQUATIC  OR- 
GANISMS TO  PESTICIDE  STRESS, 

Wisconsin  Univ.-Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
S.  J.  Lozano. 

IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  122-132,  4  fig,  2  tab,  11  ref. 

Descriptors:  *Water  pollution  effects,  'Pesticides, 
•Zooplankton,  Statistical  analysis,  Chloropyrifos, 
Chemical  analysis,  Cladophora,  Copepods,  Dis- 
criminant analysis,  Water  chemistry,  Population 
dynamics,  Conductivity,  Hydrogen  concentration, 
Water  temperature,  Dissolved  oxygen,  Species 
composition. 

The  water  chemistry  parameters  of  conductivity, 
pH,  alkalinity,  color,  turbidity,  dissolved  organic 
carbon  (DOC),   dissolved   nitrate,   and  dissolved 
phosphate  were  monitored  weekly  in   12  (5m  x 
10m)  enclosures  constructed  on  the  north  side  of  a 
2-ha  pond  that  has  a  diverse  community  of  aquatic 
plants  and  animals,  to  reveal  any  dose-response 
relationship  between  pesticide  application  and  the 
environmental  chemistry  of  the  enclosures.  In  ad- 
dition, enclosures  were  monitored  continuously  for 
conductivity,    pH,    temperature,    and    dissolved 
oxygen  (DO).  Chlorpyrifos  emulsifiable  concen- 
trate (22.4%   active   ingredient)  was  applied   on 
June  16  at  10  am.  A  single  application  was  made  to 
each  of  the   10  treatment  enclosures.   Enclosure 
applications  were  spaced  15  minutes  apart  and  the 
order  of  application  was  from  low  to  high  concen- 
tration. A  composite  water  sample  was  collected 
from  each  enclosure  at  pre-determined  times.  Each 
enclosure  was  divided  by  volume  into  four  equal 
quadrants.  Samples  from  each  treatment  enclosure 
were  collected  at  1  day  pre-treatment  and  at  1,  2, 
4,  8  and  12  hours  and  1,  2,  4,  8,  32,  64,  and  128  days 
after  treatment.  Analysis  of  pre-treatment  samples 
revealed  that  the  microinvertebrate  community  in 
early  June  was  dominated  by  cladocerans  and  co- 
pepods. The  microinvertebrate  community  was  re- 
duced at  all  three  treatment  levels,  with  30  of  35 
taxa  declining  when  compared  to  reference  popu- 
lations. Discriminant  analysis  was  used  to  define 
those  zooplankton  species  that  contributed  to  the 
differences  between  treatment  levels  in  zooplank- 
ton communities.  All  three  discriminant  functions 
were  significant,  although  the  first  two  functions 
explained  93%   of  the  total  variation.  The  first 
discriminant  function  separates  treated  enclosures 
from  the  control  zooplankton  communities,  while 
the   second   discriminant    function   separates   the 
three  treatment  groups  (low  to  high).  There  ap- 
peared to  be  no  pattern  to  the  order  that  a  zoo- 
plankton taxa  was  selected  for  entering  the  dis- 
criminant analysis.  (See  also  W89- 10262)  (Lantz- 
PTT) 
W89-10273 


ASSESSMENT  OF  RISKS  OF  TOXIC  POLLUT- 
ANTS TO  AQUATIC  ORGANISMS  AND  ECO- 
SYSTEMS USING  A  SEQUENTIAL  MODEL- 
ING APPROACH, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 
Inst. 

R.  A.  Park,  J.  J.  Anderson,  G.  L.  Swartzman,  R. 
Morison,  and  J.  M.  Emlen. 

IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  153-165,  10  fig,  30  ref.  Fish  and  Wildlife 
Service  Contract  14-16-0009-87-954  and  EPA  Con- 
tract 7B1037NAEX. 

Descriptors:  *Risk  assessment,  *Aquatic  life, 
•Model  studies,  *Water  pollution  effects,  *Model 
studies,  Sequential  modeling,  Ecological  effects, 
Simulation  analysis,  Graphical  analysis. 

A  sequential  modeling  strategy  has  been  developed 
in  which  increasingly  complex  fate  and  effects 
simulation  models  of  aquatic  ecosystems  are  used 
to  assess  the  environmental  risks  of  a  chemical. 
The  strategy  is  based  on  the  assumption  that  the 
more  complex  models  better  represent  the  natural 
buffering  of  biotic  systems  against  deleterious 
chemicals,  thereby  decreasing  the  uncertainty  in 
the  analysis.  A  graphical  representation  of  uncer- 
tainty is  used  to  convey  the  results  of  the  analyses 
to  decision  makers,  indicating  that,  at  a  particular 
stage  in  the  sequence,  a  chemical  may  be  accepted 
for  licensing,  rejected,  or  subjected  to  the  next 
stage  of  analysis.  (See  also  W89- 10262)  (Lantz- 
PTT) 
W89-10275 


REMOTE    MONITORING    OF    ECOLOGICAL 
CONDITION  OF  AQUATIC  ECOSYSTEMS, 

Hydrochemical  Inst.,  Goskomhydromet,  USSR. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10276 


FATE  OF  AN  ARTIFICIAL  POND  RECEDTING 
DRAINAGE  FROM  A  RECLAIMED  COAL 
REFUSE  AND  SLURRY  AREA, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-10277 

TRADE  OFF  BETWEEN  THE  COMPLEXITY, 
INPUT  DATA  AND  SCALE  OF  APPLICATION 
OF  THE  RAINS-LAKE  MODEL:  A  STATISTI- 
CAL ANALYSIS, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10288 


CHEMICAL         INTERACTIONS         AMONG 
CHLOROHYDROCARBON  MIXTURES 

FOUND  IN  WASTEWATER  EFFLUENTS, 

Health   Effects   Research   Lab.,   Cincinnati,   OH. 

Toxicology  and  Microbiology  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10289 

NATURAL    OIL    SEEPS    IN    THE    ALASKAN 
MARINE  ENVIRONMENT, 

National  Ocean  Service,  Anchorage,  AK.  Ocean 
Assessments  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10309 


STABILITY  AND  MOBILITY  OF  MUTAGENIC 
ACTIVITY  FROM  WASTEWATER  AND 
SLUDGE  FS  AGRICULTURAL  SOILS, 

Texas  Agricultural   Experiment   Station,   College 

Station. 

K.  W.  Brown,  and  K.  C.  Donnelly. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-237243. 

Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/1-88/002,  July  1988.   195p, 
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Group  5C — Effects  Of  Pollution 

45  fig,  22  lab,  93  ref.  EPA  Contract  CR-8 12037. 

Descriptors:  'Path  of  pollutants,  'Sludge,  'Muta- 
genesis, 'Wastewater  disposal,  Water  pollution  ef- 
fects, Wastewater,  Bacteria,  Bioassay,  Microbiolo- 
gical studies,  Toxicity,  Wastewater  irrigation, 
Land  application,  Soil  amendments. 

The  mutagenic  potential  of  49  separate  fractions 
extracted  from  17  samples  of  municipal  sewage 
sludge  was  determined  using  the  Salmonella/mi- 
crosome  assay.  None  of  the  fractions  extracted 
from  four  of  the  sludges  induced  a  positive  re- 
sponse in  the  bioassay.  Twenty-six  fractions  failed 
to  induce  a  doubling  of  revertant  colonies  at  two 
consecutive  dose  levels,  while  seventeen  fractions 
induced  a  moderate  mutagenic  response  (35  to  100 
net  revertants  10/mg),  and  six  induced  a  relatively 
high  mutagenic  response  (>  100  net  revertants/ 10 
mg).  The  maximum  specific  activity  was  187  net 
revertants/10  mg  induced  by  the  methanol  frac- 
tions, while  the  maximum  weighted  activity  was 
1197  revertants/gm  of  sludge  induced  by  the  com- 
bined fraction  of  a  sludge.  These  results  indicate 
that  municipal  sludges  may  contain  a  persistent 
mutagenic  residue.  In  addition,  leaching  of  muta- 
gens may  be  a  serious  problem  in  coarse  textured 
soils,  or  in  areas  which  receive  high  amounts  of 
rainfall.  Uptake  of  mutagens  into  plants  does  not 
appear  to  be  a  significant  problem  for  the  sludges, 
soils,  plants,  and  application  rates  employed,  as 
none  of  the  extracts  of  plants  grown  on  sludge 
amended  soil  induced  a  positive  response.  (Lantz- 
PTT) 
W89-10312 


U.S.  GEOLOGICAL  SURVEY  PROGRAM  ON 
TOXIC  WASTE-GROUND-WATER  CONTAMI- 
NATION: PROCEEDINGS  OF  THE  THIRD 
TECHNICAL  MEETING,  PENSACOLA,  FLORI- 
DA, MARCH  23-27, 1987. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10313 


EFFECTS  OF  CREOSOTE  PRODUCTS  ON 
THE  AQUEOUS  GEOCHEMISTRY  OF  UNSTA- 
BLE CONSTITUENTS  IN  A  SURFICIAL  AQUI- 
FER, 

Geological  Survey,  Reston,  VA. 
I.  M.  Cozzarelli,  M.  J.  Baedecker,  and  J.  A. 
Hopple. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  A-15-A-16. 

Descriptors:  'Water  pollution  effects,  'Florida, 
•Groundwater  pollution,  'Industrial  wastes,  'Bio- 
degradation,  'Fate  of  pollutants,  'Path  of  pollut- 
ants, Organic  carbon,  Creosote,  Wood-preserving 
plants,  Nitrogen,  Hydrogen  sulfide,  Microbial  deg- 
radation. 

A  detailed  study  of  the  geochemistry  of  a  surficial 
groundwater  system,  downgradient  of  creosote 
waste  disposal  ponds  in  Pensacola,  Florida,  was 
undertaken  to  examine  the  effects  of  organic  con- 
taminants on  the  groundwater  chemistry  of  a 
quartz-rich  sand-and-gravel  aquifer.  Groundwater 
flows  south  and  discharges  into  Pensacola  Bay  500 
m  from  the  disposal  ponds.  Water  immediately 
downgradient  of  the  ponds,  at  4-6  m  below  land 
surface,  has  high  dissolved  organic  carbon  (DOC) 
concentrations  (230  mg/L).  Organic  compounds 
that  are  components  of  creosote  (polyaromatic  hy- 
drocarbons, phenols,  and  nitrogen  heterocyclics) 
constitute  67%  of  the  DOC  in  water  close  to  the 
source.  At  350  m  downgradient  from  the  source, 
creosote  compounds  are  absent  and  a  large  part  of 
the  DOC  is  from  uncharacterized  degradation 
products.  Although  the  creosote  compounds  are 
present  4-6  m  below  the  land  surface,  the  effects  of 
the  contamination  on  the  chemistry  of  the  aquifer 
extend  up  toward  the  water  table  (1.5  m  below 
sand  surface).  Along  the  southwest  transect,  near 
the  source,  02  is  depleted  and  N03(-)  is  reduced  1 
m  below  the  water  table.  Sulfate  concentrations 
show  a  maximum  (19  mg/L)  at  3  m  below  land 
surface  and  then  decrease  sharply  with  depth  to  0.4 


mg/L  at  6  m.  Over  the  same  depth  range,  the 
concentration  of  H2S  increases  to  4  mg/L  as  a 
result  of  microbial  reduction  of  S04(2-).  At  an- 
other location,  downgradient  of  the  ponds  (150  m 
south),  groundwater  is  anoxic  at  the  water  table 
and  has  high  concentrations  of  DOC,  H2S,  and 
CH4.  These  conditions  may  have  resulted  from 
overtopping  of  the  ponds.  Most  organic  contami- 
nants associated  with  creosote  are  attenuated  or 
completely  degraded  in  the  shallow  plume  270  m 
downgradient  from  the  source.  However,  products 
from  the  degradation  of  these  compounds  alter  the 
aqueous  geochemistry  of  the  aquifer  over  a  larger 
area  in  both  vertical  and  horizontal  directions.  The 
extent  to  which  these  alterations  occur  depends  on 
the  absence  or  presence  of  clay  in  the  aquifer,  rates 
of  biodegradation  of  contaminants,  and  mixing  of 
the  groundwater.  (See  also  W89-10313)  (Roches- 
ter-PTT) 
W89-10317 


LONG-RANGE     RESEARCH     AGENDA     FOR 
THE  PERIOD  1989-1993. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Research  and  Development. 
For  primary   bibliographic   entry  see   Field   5G. 
W89- 10363 


EFFECTS  OF  ACTOIC  DEPOSITION  ON 
AQUATIC  RESOURCES  IN  CANADA:  AN 
ANALYSIS  OF  PAST,  PRESENT,  AND 
FUTURE  EFFECTS. 

Oak  Ridge  National  Lab.,  TN. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-009002. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  ORNL/TM-10405,  March  1988.  145p. 
Edited  by  R.  B.  Cook.  EPA  Interagency  Agree- 
ment DW89932343-01-0. 

Descriptors:  'Water  pollution  effects,  'Canada, 
•Acid  rain  effects,  'Acidification,  Model  studies, 
Distribution  patterns,  Sulfates,  Air  pollution,  Fish 
populations,  Species  diversity,  Water  pollution 
prevention. 

The  impacts  of  acidic  deposition  on  aquatic  re- 
sources in  eastern  Canada  were  assessed  using  the 
following  five  topics:  (1)  the  size,  location,  and 
current  chemical  condition  of  aquatic  resources  in 
eastern  Canada  that  are  thought  to  be  vulnerable  to 
acidic  deposition;  (2)  the  extent  and  magnitude  of 
chemical  changes  in  surface  waters  of  eastern 
Canada  attributable  to  acidic  deposition;  (3)  exist- 
ing evidence  to  support  the  hypothesis  that  biolog- 
ical changes  in  surface  waters  in  Canada  have 
resulted  from  chemical  changes;  (4)  the  number  of 
systems  in  eastern  Canada  that  will  become  acidic, 
the  levels  of  acidic  deposition,  and  within  what 
length  of  time;  and  (5)  the  rate  at  which  lake 
chemistry  and  biology  improve  when  deposition  is 
reduced.  In  eastern  Canada,  about  half  of  the  more 
than  700,000  lakes  have  acid-neutralizing  capacity 
(ANC)  <  50  microequivalents/L  (ueq/L).  Be- 
tween 12,000  and  14,000  lakes  or  1.7%  to  2.0%  of 
the  total  are  estimated  to  have  a  pH  <  5.0.  Com- 
parison of  sulfate  deposition  and  lake  water  sulfate 
concentrations  in  Canada  reveals  that  nearly  all  of 
the  sulfate  in  lakes  can  be  ascribed  to  atmospheric 
deposition.  The  regional  patterns  of  ion  ratios  cor- 
respond closely  to  patterns  of  atmospheric  sulfur 
deposition,  indicating  that  S04(2-)  replaced  ANC 
in  areas  receiving  high  levels  of  acidic  deposition 
(wet  deposition  >  20  kg  S04(2-)/ha/yr).  Model 
results  show  that  substantial  decreases  in  the  extent 
of  acidification  are  possible  with  reduced  deposi- 
tion. For  example,  model  simulations  suggest  that 
changing  the  atmospheric  loading  from  27  to  18  kg 
S04(2-)/ha/yr  would  decrease  the  number  of 
acidic  lakes  in  eastern  Canada  (pH  <  5)  by  41%  to 
51%  (3,000  to  16,000  lakes).  The  loading  value  of 
18  kg  S04<2-)/ha/yr  is  far  below  values  currently 
measured  in  much  of  eastern  Canada  and  would 
require  additional  control  measures  to  attain. 
Models  of  fisheries  damage  in  Ontario  suggest  that, 
at  steady  state,  1980  levels  of  deposition  will  de- 
crease species  richness,  probability  of  presence, 
and  production  of  fisheries  by  4.3%,  5.7-8.9%,  and 
2.3%,  respectively.  Emission  controls  in  Canada 
would  bring  about  recovery  of  35%  of  the  lost 
species  richness,   roughly  one-third  of  the   'lost' 


probability  of  presence,  and  20%  of  the  lost  pro- 
duction. (See  W89-10378  thru  W89-10382)  (Lantz- 
PTT) 
W89-10377 


BIOLOGICAL  RELEVANCE  OF  OBSERVED 
CHANGES  IN  CHEMISTRY  RESULTING 
FROM  ACIDIC  DEPOSITION, 

J.  W.  Elwood. 

IN:  The  Effects  of  Acidic  Deposition  on  Aquatic 
Resources  in  Canada:  An  Analysis  of  Past,  Present, 
and  Future  Effects.  Report  No.  ORNL/TM- 
10405,  March  1988.  p  46-67,  6  fig. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Ecological  effects,  'Acid  rain  ef- 
fects, 'Canada,  Hydrogen  ion  concentration,  Bio- 
assay, Acidification,  Phytoplankton,  Zooplankton, 
Macroinvertebrates,  Fish,  Snowmelt,  Species  di- 
versity. 

Historical  records  of  species  richness  and  relative 
abundance  of  fish  in  streams  and  rivers  in  eastern 
Canada  show  a  decline  in  the  number  of  species 
and  a  reduction  in  the  relative  abundance  of  select- 
ed species  as  pH  declines  below  pH  6.  Results  of 
laboratory  bioassays,  in  situ  bioassays,  and  field 
surveys  tend  to  corroborate  that  acidification  may 
have  contributed  to  the  decline  in  species  richness 
and  relative  abundance  of  fish  in  these  systems. 
Results  of  synoptic  surveys  of  lakes  and  streams  in 
eastern  Canada  show  a  trend  of  decreasing  rich- 
ness of  phytoplankton,  zooplankton,  benthic  ma- 
croinvertebrate,  and  fish  species  as  pH  decreases. 
The  relative  abundance  of  fish  also  declines  as  pH 
decreases  below  6.  These  results  implicate  acidifi- 
cation as  a  cause  of  lower  species  richness  and 
relative  abundance.  Laboratory  bioassays  and  in 
situ  bioassays  tend  to  support  the  conclusion  that 
acidification  can  cause  these  changes.  Adverse  bio- 
logical effects  of  episodes  (snowmelt,  stormflows) 
on  aquatic  communities  and  organisms  in  eastern 
Canada  are  virtually  undocumented.  There  are, 
however,  well-documented  depressions  in  pH  and 
ANC  in  lakes  and  streams  in  eastern  Canada 
during  snowmelt.  Laboratory  bioassays  and  in  situ 
bioassays  of  acid-sensitive  fish  and  aquatic  inverte- 
brates, clearly  indicate  the  potential  for  adverse 
biological  effects  on  aquatic  species  and  communi- 
ties during  such  episodes.  (See  also  W89- 10377) 
(Lantz-PTT) 
W89- 10380 


PREDICTION  OF  FUTURE  EFFECTS  OF  AT- 
MOSPHERIC DEPOSITION  ON  SURFACE 
WATER  CHEMISTRY  AND  BIOTA, 

Environmental  and  Social  Systems  Analysts  Ltd., 
Toronto  (Ontario). 
D.  R.  Marmorek. 

IN:  The  Effects  of  Acidic  Deposition  on  Aquatic 
Resources  in  Canada:  An  Analysis  of  Past,  Present, 
and  Future  Effects.  Report  No.  ORNL/TM- 
10405,  March  1988.  p  68-90,  3  fig,  4  tab. 

Descriptors:  'Water  pollution  effects,  'Surface 
water,  'Water  pollution  sources,  'Water  pollution 
prevention,  'Acid  rain  effects,  'Canada,  'Lakes, 
Hydrogen  ion  concentration,  Acidification,  Sul- 
fates, Fisheries,  Prediction,  Air  pollution  control, 
Species  diversity. 

Regional  empirical  models  have  been  used  to  esti- 
mate the  expected  changes  in  surface  water  chem- 
istry in  the  lakes  of  eastern  Canada  that  would 
result  from  current  (1980)  levels  of  acidic  deposi- 
tion and  also  that  would  result  from  alternative 
deposition  scenarios.  Model  results  show  that  sub- 
stantial damage  could  occur  under  current  (1980) 
levels  of  deposition.  Once  the  lakes  reach  steady- 
state  with  the  1980  levels  of  deposition,  10,000  to 
36,000  lakes  are  predicted  to  have  a  pH  <  5,  using 
the  two  sets  of  parameter  combinations,  or  10,000 
to  60,000  lakes  using  four  sets  of  parameter  combi- 
nations. More  than  twice  this  number  of  lakes  are 
predicted  to  reach  a  pH  of  5.5.  Increases  or  reduc- 
tions in  deposition  cause  disproportionately  large 
changes  in  the  predicted  number  of  acidic  lakes. 
This  model  behavior  arises  because  a  large  propor- 
tion (about  half)  of  the  lakes  in  eastern  Canada 
have  an  acid  neutrality  capacity  (ANC)  of  <  50 
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microequivalents/L  (ueg/L)  and,  because  of  the 
nature  of  the  relationship  between  ANC  and  pH 
small  changes  in  the  level  of  deposition  can  make  a 
substantial  difference  in  the  number  of  lakes  with 
predicted  pH  <  5.  Similarly,  nonlinear  reductions 
in  predicted  damage  are  evident  as  a  simulated 
target  loading  is  lowered.  Overall,  the  various 
scenarios  indicate  that  neither  a  30%  reduction  in 
deposition  everywhere  nor  a  limitation  of  20  kg 
S04(2-)/ha/yr  (current  control  objectives  in 
Canada)  would  reduce  the  worst-case  results 
below  the  existing  level  of  acidification,  although 
some  improvement  would  occur.  A  40%  reduction 
or  a  12  kg  S04(2-)/ha/yr  limitation  would  reduce 
the  worst-case  results.  Estimates  of  damage  to  fish- 
eries are  preliminary  and  available  only  for  Ontar- 
io. These  models  suggest  that  at  steady  state,  1980 
levels  of  acidic  deposition  have  decreased  the  spe- 
cies richness,  probability  of  presence,  and  produc- 
tion of  Ontario  fisheries  by  4.3%,  5.77  to  8.9%,  and 
2.3%,  respectively.  Emission  controls  in  Canada 
would  bring  about  the  recovery  of  about  35%  of 
the  lost  species  richness,  roughly  a  third  of  the 
'lost'  probability  of  presence,  and  20%  of  the  lost 
production.  (See  also  W89- 10377)  (Lantz-PTT) 
W89-10381 


RECOVERY  OF  AQUATIC  SYSTEMS  FROM 
ACIDIFICATION, 

Environmental  and  Social  Systems  Analysts  Ltd., 
Vancouver  (British  Columbia). 
For  primary  bibliographic  entry  see   Field   5G. 
W89- 10382 


RISK  ASSESSMENT  FOR  DIOXIN  CONTAMI- 
NATION AT  MIDLAND,  MICHIGAN. 
(SECOND  EDrnON). 

Environmental  Protection  Agency,  Chicago,  IL. 
Region  V. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-249818. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA-905/4-88-005,  April  1988.  104p, 
177  fig,  41  tab,  186  ref,  5  append.  EPA  Contract 
68-01-7250. 

Descriptors:  'Toxicity,  *Water  pollution  effects, 
•Risk  assessment.xins,  Midland,  Michigan,  Organic 
compounds,  Public  health,  Toxicity,  Environmen- 
tal effects,  Soil  contamination,  Tittabawassee 
River,  Fish,  Carcinogens. 

Results  are  presented  from  a  comprehensive,  multi- 
media, human  health  risk  assessment  of  the  con- 
tamination in  the  Midland,  Michigan,  area  from 
2,3,7,8-tetrachlorodibenzo-p-dioxin,  or  TCDD,  and 
related  compounds  ('dioxin'),  resulting  primarily 
from  past  relaeases  from  the  Dow  Chemical  Com- 
pany's Michigan  Division  plant.  The  risk  assess- 
ment follows  EPA's  published  guidelines  for  car- 
cinogen risk  assessment  and  exposure  assessment. 
The  history  of  dioxin  contamination  at  the  site  and 
the  risk  assessment  methodology  used  are  summa- 
rized. In  a  hazard  identification  and  dose  response 
assessment  section,  the  available  data  on  adverse 
health  effects-including  cancer,  reproductive  and 
teratogenic  effects,  and  other  toxic  effects-associ- 
ated with  dioxin  along  with  the  dose  level  thought 
to  trigger  each  effect  are  reviewed.  The  available 
environmental  monitoring  data  for  the  Midland 
area  are  presented  and  estimated  human  intakes  of 
dioxin  are  derived  for  a  number  of  scenarios  based 
upon  exposure  of  the  local  population  to  ambient 
air,  drinking  water,  soil,  and  fish.  A  risk  character- 
ization section  combines  the  dose  response  and 
exposure  information  to  determine  estimated  prob- 
abilities of  adverse  health  effects  for  the  scenarios 
considered.  The  highest  estimated  risks  were  found 
to  result  from  exposure  to  contaminated  fish  from 
the  Tittabawassee  River,  indication  that  consump- 
tion of  even  moderate  amounts  of  game  fish  could 
increase  risks  to  levels  of  potential  concern.  (Au- 
thor's abstract) 
W89- 10389 


HEALTH  AND  ENVIRONMENTAL  EFFECTS 
PROFILE  FOR  MALEIC  ANHYDRIDE. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Environmental  Criteria  and  Assessment 
Office. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-251244. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/X-86/196,  July  1986.  55p,  5 
tab,  84  ref.  EPA  contract  68-03-3228. 

Descriptors:  'Fate  of  pollutants,  *Toxicity, 
•Public  health,  'Water  pollution  effects,  •Environ- 
mental effects,  *Maleic  anhydride,  Hydrolysis, 
Chemical  reactions,  Biodegradation,  Biochemical 
oxygen  demand,  Wastewater  treatment,  Fish, 
Daphnia. 

Maleic  anhydride  is  a  chemically  reactive  com- 
pound produced  in  the  United  States  in  large  com- 
mercial quantities.  Maleic  anhydride  is  expected  to 
be  a  short-lived  chemical  in  the  ambient  environ- 
ment because  of  its  chemical  reactivity.  In  water, 
hydrolysis  is  the  dominant  fate  process;  maleic 
anhydride  hydrolyzes  rapidly  to  maleic  acid  with  a 
half-life  of  3.3  minutes  at  0  C  and  a  half-life  of  38 
seconds  at  18.55  C.  Solutions  of  maleic  anhydride 
are  susceptible  to  significant  biodegradation  in  var- 
ious BOD  and  activated  sludge  tests;  however, 
these  tests  may  actually  be  measuring  the  biodegra- 
dation of  maleic  acid  formed  by  hydrolysis.  Maleic 
acid/maleic  anhydride  are  normally  easily  biode- 
gradable by  biological  sewage  treatment.  A  lack  of 
monitoring  data  for  maleic  anhydride  in  the  ambi- 
ent aquatic  or  atmospheric  environments  is  consist- 
ent with  its  rapid  degradation.  The  limited  data 
available  indicate  that  maleic  anhydride  is  acutely 
toxic  to  fish  and  aquatic  invertebrates  at  >  or  = 
56  mg/L.  LC50  values  for  fish  range  from  75  to 
240  mg/L  and  the  EC50  for  immobilization  of 
Daphnia  magna  is  88  mg/L.  No  toxic  effects  were 
reported  for  any  species  at  concentrations  <  50 
mg/L.  Data  on  the  chronic  toxicity  or  accumula- 
tion of  maleic  anhydride  in  aquatic  organisms 
could  not  be  located  in  the  literature.  (Lantz-PTT) 
W89-10390 


HEALTH  AND  ENVIRONMENTAL  EFFECTS 
PROFILE  FOR  2,4-TOLUENEDIAMINE. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Environmental  Criteria  and  Assessment 
Office. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-251178. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/X-86/144,  May  1986.  91p,  1 
fig,  31  tab,  append.  EPA  contract  68-03-3228. 

Descriptors:  *Water  pollution  effects,  'Toluene- 
diamine,  'Public  health,  *Fate  of  pollutants,  'En- 
vironmental effects,  'Toxicity,  Standards,  Leach- 
ing, Groundwater  pollution,  Carcinogens,  Biocon- 
centration. 

The  profile  for  2,4-toluenediamine  was  prepared  to 
support  listings  of  hazardous  constituents  of  a  wide 
range  of  waste  streams  under  Section  3001  of  the 
Resource  Conservation  and  Recovery  Act 
(RCRA),  and  to  provide  health-related  limits  for 
emergency  actions  under  Section  101  of  the  Com- 
prehensive Environmental  Response,  Compensa- 
tion and  Liability  Act  (CERCLA).  Both  published 
literature  and  information  obtained  from  EPA  pro- 
gram office  files  were  evaluated  as  they  pertained 
to  potential  human  health,  aquatic  life  and  environ- 
mental effects  of  hazardous  waste  constituents. 
Aqueous  photooxidation  and  aerobic  biodegrada- 
tion are  expected  to  be  the  major  factors  in  the 
environmental  fate  of  2,4-toluenediamine;  it  is  not 
expected  to  bind  tightly  to  soil  and  should  leach  to 
groundwater.  The  amount  of  2,4-toluenediamine 
released  to  water  as  a  result  of  its  production  in 
1977  was  estimated  to  be  13.6  million  lb.  Data 
regarding  the  aquatic  toxicity  of  2,4-toluenedia- 
mine are  limited.  The  bioconcentration  factor  for 
the  unspecified  isomer  of  toluenediamine  was  re- 
ported to  be  91  in  fathead  minnows.  2,4-Toluene- 
diamine,  which  has  an  EPA  carcinogenicity  clas- 
sification of  B2,  is  placed  in  Potency  Group  3  and 
has  a  medium  ranking  under  CERCLA.  (Lantz- 
PTT) 
W89- 10398 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND    BIOTA    ASSOCIATED    WITH    IRRIGA- 


TION  DRAINAGE   IN   THE   TULARE   LAKE 
BED     AREA,     SOUTHERN     SAN     JOAQUIN 
VALLEY,  CALIFORNIA,  1986-87, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10426 

PRELIMINARY  ASSESSMENT  OF  SOURCES, 
DISTRIBUTION  AND  MOBILITY  OF  SELENI- 
UM IN  THE  SAN  JOAQUIN  VALLEY, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10473 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  LOWER  RIO 
GRANDE  VALLEY  AND  LAGUNA  ATASCOSA 
NATIONAL  WILDLIFE  REFUGE,  TEXAS,  1986- 
87, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Micro- 
systems Technology  Labs. 
F.  C.  Wells,  G.  A.  Jackson,  and  W.  J.  Rogers. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $14.75,  microfiche  $6.25.  USGS  Water-Re- 
sources Investigations  Report  87-4277,  1988.  89p,  9 
fig,  25  tab,  27  ref. 

Descriptors:  'Water  quality,  'Water  pollution 
sources,  'Path  of  pollutants,  'Irrigation  effects, 
'Return  flow,  'Texas,  Water  quality  criteria, 
Bottom  sediments,  Trace  elements,  Pesticides. 

In  1986,  the  Department  of  the  Interior  conducted 
reconnaissance  investigations  in  the  areas  of  the 
western  conterminous  U.S.  to  determine  whether 
irrigation  drainage  has  caused  or  has  the  potential 
to  cause  significant  harmful  effects  on  human 
health,  fish,  wildlife,  or  may  adversely  affect  the 
suitability  of  water  for  beneficial  uses.  Data  col- 
lected in  the  lower  Rio  Grande  valley  and  Laguna 
Atascosa  National  Wildlife  Refuge  indicate  that 
maximum  dissolved  concentrations  of  arsenic,  cad- 
mium, mercury,  chromium,  selenium,  and  zinc  ex- 
ceeded the  75th-percentile  baseline  values  devel- 
oped for  the  study.  Dissolved  concentrations  of 
cadmium,  copper,  chromium,  mercury,  and  nickel 
exceeded  acute  and/or  chronic  criteria  established 
by  the  U.S.  Environmental  Protection  Agency  for 
freshwater  and/or  saltwater  aquatic  life.  Minor- 
element  data  from  22  fish-tissue  samples  indicate 
that  the  maximum  concentrations  of  arsenic,  mer- 
cury, selenium,  copper,  and  zinc  exceeded  the 
85th-percentile  baseline  concentrations  established 
by  the  U.S.  Fish  and  Wildlife  Service  National 
Contaminant  Biomonitoring  Program.  Toxaphene 
was  detected  in  11  fish-tissue  samples;  detectable 
concentrations  ranged  from  0.98  to  5.1  microgram/ 
g,  wet  weight.  DDT  was  also  detected  in  1 1  fish- 
tissue  samples  with  concentrations  ranging  from 
0.021  to  0.066  micrograms/g,  wet  weight.  DDD 
was  detected  in  21  fish-tissue  samples  with  concen- 
trations ranging  from  0.015  to  0.16  micrograms/g, 
wet  weight.  DDE  was  detected  in  all  22  fish 
samples  with  concentrations  ranging  from  0.36  to 
9.9  micrograms/g  wet  weight.  The  median  and 
maximum  concentrations  of  DDE  and  toxaphene 
exceeded  the  1980-81  baseline  concentrations. 
(USGS) 
W89-10495 


5D.  Waste  Treatment  Processes 


EVALUATION  OF  THE  METAL  UPTAKE  OF 
SEVERAL  ALGAE  STRAINS  IN  A  MULTICOM- 
PONENT  MATRIX  UTILIZING  INDUCTIVELY 
COUPLED  PLASMA  EMISSION  SPECTROME- 
TRY, 

Texas  Univ.  at  Austin.  Dept.  of  Chemistry. 
C.  A.  Mahan,  V.  Majidi,  and  J.  A.  Holcombe. 
Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  6, 
p  624-627,  March  1989.  6  fig,  2  tab,  19  ref.  NSF 
grant  CHE-870424. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Descriptors:  'Water  analysis,  'Biological 
wastewater  treatment,  'Heavy  metals,  'Cyano- 
phyta,  'Algae,  'Bioaccumulation,  'Emission  spec- 
troscopy, Pollutant  identification,  Path  of  pollut- 
ants, Metals. 

The  biosorption  of  metals  by  algae  and  other 
microorganisms  has  been  of  interest  for  a  variety  of 
reasons,  including  concern  over  potentially  toxic 
trace  metal  accumulation  in  the  food  chain,  metal 
recovery  techniques  from  process  and  industrial 
streams,  contaminated  water  treatment  methods, 
radionuclide  cleanup  procedures,  and  precious 
metal  recovery  methods.  Three  freshwater  heat- 
killed,  lyophilized  blue-green  algae  strains  have 
been  characterized  as  to  their  ability  to  accumulate 
heavy  metals  with  a  focus  on  the  utilization  of 
these  algae  as  an  analytical  preconcentration  tech- 
nique. This  study  examines  the  metal  uptake  in 
several  multicomponent  mixtures  by  using  induc- 
tively coupled  plasma  optical  emission  spectrome- 
try (ICP-OES).  Six  milligrams  of  a  pure  strain  of 
algae  was  added  to  20-mL  aliquots  of  buffered  (pH 
5.5-6.5)  multielement  solutions  containing  0.1,  0.5, 
1.0,  2.0,  and  4.0  mg/L  of  K,  Mg,  Ca,  Fe,  Sr,  Co, 
Cu,  Mn,  Ni,  V,  Zn,  As,  Cd,  Mo,  Pb,  and  Se.  All 
three  algae  streams  exhibit  relatively  high  adsorp- 
tion affinities  for  Fe,  Pb,  and  Cu,  with  uptake 
between  70  and  98%  at  the  4  ppm  concentration 
level.  Biosorption  occurs  for  essentially  every  ele- 
ment with  the  relative  affinities  decreasing  in  the 
order  Pb  >  Fe  >  Cu  >  Cd  >  Zn  >  Mn  >  Mo 
>  Sr  >  Ni  >  V  >  Se  >  As  >  Co  for  Chlorella 
pyrenoidosa  at  the  4  mg/L  concentration  level. 
Although  some  minor  differences  were  seen,  the 
other  algae  strains  (Stichococcus  bacillaris  and 
Chlamydomonas  reinharti)  displayed  similar  ad- 
sorption behavior  over  the  concentration  range 
studied,  indicating  similar  cell  wall  binding  sites. 
Langmuirian  isotherms  exhibited  a  minimum  of 
two  slopes  over  the  concentration  range  of  0.1-4.0 
mg/L,  indicating  the  probable  existence  of  at  least 
two  adsorption  mechanisms.  (Vernooy-PTT) 
W89-09359 


WATER  QUALITY  EFFICIENCY  OF  AN 
URBAN  COMMERCIAL  WET  DETENTION 
STORMWATER  MANAGEMENT  SYSTEM  AT 
THE  BOYNTON  BEACH  MALL  IN  SOUTH 
PALM  BEACH  COUNTY,  FLORIDA, 
Smith  and  Gillespie  Engineers,  Inc.,  Sarasota,  FL. 
For  primary  bibliographic  entry  see  Field  4A. 
W89-09371 


DEVELOPMENT  OF  AN  AFFORDABLE 
WASTEWATER  SYSTEM  BY  COMBINING  AL- 
TERNATIVE FINANCING  AND  INNOVATIVE 
TECHNOLOGY, 

BCM  Eastern,  Inc.,  Pittsburgh,  PA. 
D.  B.  Slagle,  and  D.  G.  Nichols. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  22,  No.  2,  p  20-23,  March/ 
April  1989. 

Descriptors:  'Wastewater  facilities,  'Government 
finance,  'Financing,  'Construction  costs,  'Domes- 
tic wastes,  'Cost  allocation,  'Community  develop- 
ment, Design  criteria,  Wastewater  treatment, 
Pennsylvania,  Lagoons,  Septic  tanks,  Sewers. 

Communities  across  the  United  States  are  faced 
with  a  common  problem-the  effective  treatment 
and  disposal  of  waste  materials.  Small  communities 
with  limited  growth  have  few  options  available  to 
develop  an  affordable  wastewater  conveyance  and 
treatment  system.  The  regulatory  agencies  have 
recognized  the  need  to  reduce  construction  costs 
for  small  communities  by  permitting  the  use  of 
innovative  technology.  Since  financing  major  cap- 
ital improvement  projects  by  small  communities 
has  become  exceedingly  difficult  in  recent  years, 
alternative  financing  approaches  coupled  with  in- 
novative concepts,  judicious  construction  phasing, 
and  other  cost-reduction  measures  must  be  bal- 
anced to  develop  systems  that  are  within  the  finan- 
cial resources  of  the  community.  This  comprehen- 
sive packaging  concept  was  recently  applied  to  a 
small  community  in  Pennsylvania,  the  Village  of 
Dry  Tavern,  having  a  population  of  about  500. 
The  traditional  methods  of  designing,  constructing, 
and  operating  public  sewerage  facilities  were  finan- 


cially prohibitive.  An  aggressive  problem  was  de- 
veloped to  pursue  available  federal,  state,  and  local 
funding  sources.  The  financing  program  was  com- 
plemented with  a  number  of  creative,  innovative 
design  concepts,  which  include:  earthen  lagoon 
treatment  plant,  existing  septic  tanks  utilized,  mini- 
mum grade  effluent  sewers  (MGES),  variable 
grade  sewers  (VGS),  force  account  labor,  and 
cleanouts  instead  of  manholes.  The  total  project 
was  finally  divided  into  four  individually  complete, 
yet  separate  phases  that  maximized  the  use  of 
available  financial  assistance.  In  this  day  of  re- 
duced or  unavailable  Federal  funding,  the  Dry 
Tavern  Sewerage  Project  offers  a  good  model  for 
small  communities  having  on-lot  disposal  systems 
and  facing  enforcement  action  to  develop  an  af- 
fordable wastewater  system.  (VerNooy-PTT) 
W89-09387 


CONSTRUCTED  WETLANDS  FOR  THE 
TREATMENT  OF  ACTD  MINE  DRAINAGE, 

R.  Donlan. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  22,  No.  2,  p  26-30,  March/ 
April  1989.  2  tab,  2  fig. 

Descriptors:  'Acid  mine  drainage,  'Artificial 
lakes,  'Wetlands,  'Wastewater  treatment,  'Water 
pollution  prevention,  'Construction,  'Design  crite- 
ria, 'Environmental  engineering,  Mine  wastes, 
Water  quality,  Impaired  water  quality. 

In  1980,  the  Soil  Conservation  Service/ Armstrong 
Conservation  District  Office  designed  its  first  wet- 
land to  treat  a  mine  drainage  problem.  Since  then, 
nine  additional  wetland  projects  involving  treat- 
ment of  mine  drainage  have  been  completed,  and 
six  more  wetlands  are  in  the  advanced  design 
stage.  Details  are  given  on  how  to  get  started  in 
wetland  planning,  design,  and  construction.  The 
NuMine  wetland  system,  for  example,  was  de- 
signed to  improve  water  quality  near  deep  mine 
refuse  piles  created  during  coal  mining.  First,  all 
upslope  surface  water  was  separated  by  installation 
of  diversions  and  a  water  control  structure.  This 
runoff  water  was  used  in  the  3.5  acre  polishing 
chamber  or  pond.  The  NuMine  Wetland  System 
includes  3  wetland  chambers  and  7  constructed 
anaerobic  zones.  Although  diversity  is  the  most 
important  factor  in  design  of  wetlands  to  treat 
mine  drainage,  sizing,  travel  time  of  the  water, 
wetland  shape,  and  planning  to  minimize  ground- 
water contamination  should  also  be  considered.  In 
all  cases  where  proper  design  and  construction 
techniques  for  wetlands  have  been  followed,  wet- 
lands have  improved  water  quality.  (VerNooy- 
PTT) 
W89-09388 


EXTRACTION  AND  CHARACTERIZATION  OF 
EXTRACELLULAR  POLYMERS  IN  DIGESTED 
SEWAGE  SLUDGE, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
N.  K.  Karapanagiotis,  T.  Rudd,  R.  M.  Sterritt,  and 
J.  N.  Lester. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  44,  No.  2,  p  107-120,  1988.  4 
fig,  3  tab,  18  ref.  Science  and  Engineering  Re- 
search Council  grant  GR/C/79312. 

Descriptors:  'Sewage  bacteria,  'Sludge  analysis, 
•Digested  sludge,  'Wastewater  treatment,  'Poly- 
mers, Extraction,  Ion  exchange,  Bacteria. 

Five  different  bacterial  extracellular  polymer  ex- 
traction methods  were  compared  on  digested 
sewage  sludge.  A  washing  step  was  necessary  to 
remove  and  eliminate  the  slime  from  the  sludge 
sample,  in  order  to  distinguish  it  from  the  material 
more  tightly  bound  to  the  sludge  solids.  An  ion- 
exchange  resin  method  was  the  most  effective  and 
least  disruptive  of  all  treatments  tested,  based  on 
the  relatively  high  extracellular  polymer  yield  and 
the  small  amount  of  cell  disruption  demonstrated 
by  the  fractionation  and  characterization  of  the 
extracted  material.  The  extracellular  polymer  ex- 
tracted contained  protein  and  polysaccharide  in  a 
ratio  of  approximately  3:1,  and  contributed  a  rela- 
tively small  proportion  of  the  total  solids  in  digest- 
ed sludge.  This  was  comparatively  less  than  is 


extracted  in  activated  sludge.  The  ion-exchange 
resin  method  yielded  1  %  by  weight  of  polysaccha- 
ride and  3%  of  protein,  whereas  ethanol-insoluble 
material  accounted  for  3.5%  of  the  solids  in  digest- 
ed sludge.  (Author's  abstract) 
W89-09391 


RUTHENIUM  RED  ADSORPTION  METHOD 
FOR  MEASUREMENT  OF  EXTRACELLULAR 
POLYSACCHARIDES  IN  SLUDGE  FLOCS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-09392 


DECAY  OF  CHLORINE  IN  DILUTED  MUNICI- 
PAL EFFLUENTS, 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

S.  T.  Abdel-Gawad,  and  J.  K.  Bewtra. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  6,  p  948-954,  December  1988.  10  fig,  2 
tab,  12  ref.  Natural  Sciences  and  Engineering  Re- 
search Council  of  Canada  grant  A 5642. 

Descriptors:  'Chlorination,  'Chlorine,  'Effluents, 
•Municipal  wastewater,  'Wastewater  treatment, 
•Fate  of  pollutants,  Natural  waters,  Total  residual 
chlorine,  Disinfection. 

A  laboratory  investigation  was  performed  on  the 
decay  of  total  residual  chlorine  in  effluent  samples 
from  natural  streams  that  were  chlorinated  and 
diluted.  When  various  concentrations  of  chlorine 
were  added  to  the  final  effluent,  an  immediate 
chlorine  demand  was  exerted  due  to  chemical  reac- 
tion with  easily  oxidizable  inorganic  and  organic 
compounds  present  in  the  wastewater.  This  was 
followed  by  a  gradual  decay  in  the  chlorine  con- 
centration due  to  chemical  reaction  and  volatiliza- 
tion. A  first-order  model  was  proposed  to  describe 
the  kinetics  of  chlorine  demand  exertion  based  on 
this  observation.  The  important  parameters  influ- 
encing the  gradual  decay  of  total  residual  chlorine, 
after  mixing  in  the  rivers,  were  photolysis,  evapo- 
ration, free  radical  oxidation  (indicated  by  immedi- 
ate chlorine  demand),  temperature,  and  turbulence. 
The  decay  rate  was  catalyzed  by  ultraviolet  light. 
It  also  increased  significantly  as  the  ratio  of  area  to 
volume  of  the  container  increased.  The  average 
level  of  turbulence  in  streams  approximately 
double  the  decay  rate  obtained  under  quiescent 
conditions.  This  increase  in  rate  constant  due  to 
stirring  can  be  attributed  primarily  to  the  rapid 
renewal  of  chlorine-saturated  liquid  air  films  at  the 
interface  resulting  in  increased  volatilization  and 
photolysis.  The  temperature  factor  was  equal  to 
1.08.  This  value  depended  on  the  nature  of  the 
waste  and  should  be  determined  experimentally 
before  applying  the  first-order  model.  Therefore, 
the  light  and  dark  method,  with  continuously  stir- 
ring of  sample,  would  more  accurately  simulate 
existing  conditions  in  the  streams,  and  if  properly 
used,  would  give  a  more  representative  kinetic 
decay  rate  than  that  obtained  under  the  quiescent 
conditions.  (Miller-PTT) 
W89-09398 


DESIGN  AND  EVALUATION  OF  AN  AUTO- 
MATED OXYGEN  UPTAKE  RATE  MEASURE- 
MENT SYSTEM, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-09404 


RECOVERY  OF  MICROALGAE  WITH  THE 
AID  OF  A  LAMELLAR  DECANTER  (RECU- 
PERATION DE  MICROALGUES  A  L'AEDE 
D'UN  DECANTEUR  LAMELLATJtE), 

Laval  Univ.,  Quebec.  Dept.  de  Genie  Chimique. 
M.  Letourneau,  J.  B.  Serodes,  and  J.  DeLaNoue. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  6,  p  1022-1027,  December  1988.  3  fig, 
2  tab,  23  ref. 

Descriptors:  'Wastewater  treatment,  'Tertiary 
wastewater    treatment,     'Biological     wastewater 
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treatment,  •Flocculation,  *Algae,  Detention  time, 
Settling  tanks,  Microalgae. 

A  prototype  based  on  lamellar  flocculation-settling 
has  been  developed  to  recover  microalgae  pro- 
duced during  the  biological  tertiary  treatment  of 
wastewaters.  The  system  has  enabled  the  recovery 
of  up  to  85%  of  the  initial  suspension  of  algae,  at  a 
load  of  17  L/sq  m/min.  This  load  corresponds  to  a 
detention  time  80  times  shorter  than  in  a  settling 
tank.  (Author's  abstract) 
W89-09405 

SEQUENCING  BATCH  REACTORS  FOR  BIO- 
LOGICAL WASTEWATER  TREATMENT, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

R.  L.  Irvine,  and  L.  H.  Ketchum. 
CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  18,  No.  4,  p  255-294,  1989.  15  fig, 
17  tab,  55  ref. 

Descriptors:  •Wastewater  facilities,  *Wastewater 
treatment,  *  Biological  wastewater  treatment, 
•Sludge,  Sequenceing  batch  reactors,  Activated 
sludge  process,  Aeration,  Continuous  flow,  Plug 
flow,  Bulking  sludge,  Nutrient  removal,  Hazardous 
materials,  Operating  policies,  Flow  rates,  Design 
criteria. 

Physical,  mathematical  and  biological  descriptions 
of  the  sequenceing  batch  reactor  (SBR)  are  pre- 
sented. The  SBR  is  a  time-oriented  process  that 
can  be  designed  and  operated  to  simulate  virtually 
all  conventional  continuous-flow  activated  sludge 
systems,  from  contact  stabilization  to  extended  aer- 
ation. The  SBR  2  is  a  continuous-flow  stirred  tank 
reactor  followed  by  a  plug-flow  reactor,  which  is 
the  ideal  configuration  in  terms  of  tank  volume 
requirements  for  conventional  continuous-flow  ac- 
tivated sludge  systems.  In  its  purest  form,  howev- 
er, the  SBR  is  simply  a  set  of  tanks  that  operate  on 
a  fill-and-draw  basis.  The  inherent  unsteady-state 
nature  of  the  time-based  SBR  can  be  magnified  by 
judiciously  alternating  aerobic,  anoxic,  and  anaero- 
bic conditions  so  that  organism  selection  pressures 
associated  with  natural  variation  in  the  raw 
wastewater  can  be  minimized  and  the  desired  orga- 
nism distribution  can  be  enriched  and  maintained. 
Because  of  the  flexibility  associated  with  working 
in  time  rather  than  in  space,  the  operating  policy 
can  be  modified  to  meet  new  effluent  limits,  handle 
changes  in  wastewater  characteristics,  and  acco- 
modate wide  fluctuation  in  hourly  and  seasonal 
flow  rates,  all  without  increasing  the  size  of  the 
physical  plant.  This  has  been  demonstrated  in  full- 
scale  for  the  control  of  sludge-bulking,  nitrogen 
removal,  phosphorous  removal,  and  the  treatment 
of  hazardous  organics.  There  is  no  theoretical  limit 
to  the  maximum  wastewater  flow  rate  that  can  be 
handled  by  the  SBR.  There  appears,  however,  to 
be  a  reluctance  to  consider  the  SBR  for  flows 
greater  than  20,000  cu  m/d.  The  multiple-tank 
SBR  system  described  should  mitigate  that  con- 
cern. The  multiple-tank  system  simplifies  operating 
strategy,  eliminates  surge  discharges,  evens  aer- 
ation supply  rates,  reduces  system  size  and  maxi- 
mizes system  flexibility.  (Miller-PTT) 
W89-09425 


FATE  OF  VIRUSES  DURING  WASTEWATER 
SLUDGE  TREATMENT  PROCESSES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
C.  J.  Hurst. 

CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  18,  No.  4,  p  317-343,  1989.  1  fig, 
22  tab,  119  ref. 

Descriptors:  *Sludge  disposal,  *Waste  disposal, 
•Wastewater  treatment,  *Sludge,  *Viruses,  Human 
pathology,  Human  diseases,  Water  pollution 
sources,  Enterouiruses,  Path  of  pollutants,  Disin- 
fection, Land  diposal,  Feces,  Sludge  drying. 

The  different  types  of  human  viruses  which  are 
expected  to  be  present  in  sewage  are  reviewed. 
Numerous  types  of  viruses  are  present  in 
wastewater  sludges.  The  most  important  of  these 
are,  of  course,  those  capable  of  causing  human 
illness.  The  contributing  sources  of  these  human 
viruses  are  fecal  material,  urine,  sewer-disposed 


contaminated  blood  which  has  not  received  proper 
sterilization  treatment.  Those  viruses  which  are 
contributed  by  fecal  material  are  often  referred  to 
as  'enteric'  viruses  and  probably  should  receive  the 
greatest  attention  because  of  their  fecal-oral  route 
of  transmission.  Viruses  associated  with 
wastewater  sludges  can  potentially  survive  release 
into  the  environment  and  then  be  transported  by 
natural  processes  back  to  human  populations,  re- 
sulting in  the  cycling  of  human  illnesses.  This  type 
of  human  health  hazard  can  be  minimized  by  sub- 
jecting wastewater  sludges  to  viral  inactivating 
processes  prior  to  their  release  into  the  environ- 
ment. The  most  important  factors  in  achieving 
viral  inactivation  appear  to  be  thermal  exposure, 
loss  of  moisture  during  evaporative  drying,  micro- 
bial antagonism,  exposure  to  high  pH,  and  irradia- 
tion. Effective  exposure  to  these  factors  can  be 
achieved  through  a  number  of  available  treatment 
processes,  including  digestion,  pasteurization, 
liming,  lagooning,  thermoirradiation,  and  the  al- 
lowance of  appropriate  drying  periods  following 
land  surface  spreading.  (Miller-PTT) 
W89-09426 


USE  OF  ZOOGLOEA  RAMIGERA  IN 
WASTEWATER  TREATMENT  CONTAINING 
CR(VT)  AND  CD(ID  IONS, 

Hacettepe    Univ.,    Ankara    (Turkey).    Dept.    of 

Chemical  Engineering. 

Y.  Sag,  and  T.  Kutsal. 

Biotechnology  Letters  BILED3,  Vol.  11,  No.  2,  p 

145-148,  February  1989.  3  fig,  3  ref. 

Descriptors:  'Wastewater  treatment,  *Biological 
wastewater  treatment,  *Chromium,  *Cadmium, 
•Adsorption,  Fermentation,  Cations,  Heavy 
metals,  Hydrogen  ion  concentration,  Anaerobic 
conditions,  Zoogloea. 

Optimum  fermentation  conditions  for  Z.  ramigera 
were  determined  and  various  parameters  that  af- 
fected adsorption  rates  of  chromium  and  cadmium 
ions  on  Z.  ramigera  were  investigated.  At  25C,  the 
optimum  adsorption  pH  of  Cr(VI)  and  Cd(II)  ions 
were  2.0  and  6.0  respectively.  The  adsorption  rate 
of  chromium  and  cadmium  ion  increased  by  in- 
creasing initial  metal  ion  concentration  up  to  75 
and  50  ppm  respectively;  at  higher  initial  metal  ion 
concentrations,  the  adsorption  rates  decreased. 
(Author's  abstract) 
W89-09433 


COLORADO'S    BIOMONITORING    REGULA- 
TION: A  BLUEPRINT  FOR  THE  FUTURE, 

Colorado  Springs  Wastewater  Div.,  CO. 

For  primary  bibliographic  entry  see   Field   5G. 

W89-09452 


EFFECTS  OF  PREOZONATION  ON  THE 
METHANOGENIC  TOXICITY  OF  2,5-DICH- 
LOROPHENOL, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

Y.  Wang,  P.  Pai,  and  J.  L.  Latchaw. 
Journal-Water     Pollution     Control      Federation 
JWPFA5,  Vol.  61,  No.  3,  p  320-326,  March  1989. 
12  fig,  1  tab,  15  ref. 

Descriptors:  *Wastewater  treatment,  'Biological 
wastewater  treatment,  *Biodegradation,  *Toxicity, 
•Ozonation,  *Phenols,  Industrial  wastes,  Methane, 
Ozone,  Chemical  reactions,  Organic  compounds. 

Ozone  pretreatment  of  refractory  phenolic  com- 
pound, 2,5-dichlorophenol  (DCP),  was  conducted 
to  determine  the  biodegradability  and  toxicity  of 
the  reaction  products  under  methanogenic  condi- 
tions. Two  types  of  batch  studies,  the  biochemical 
methane  potential  (BMP)  and  the  anaerobic  toxici- 
ty assay  (ATA),  were  performed  on  samples  with 
and  without  preozonation.  The  reaction  products 
of  100  mg/L  2,5-DCP  were  easily  biodegraded  to 
methane  after  a  dose  of  2.5  g  03/g  2,5-DCP. 
Glyoxylic  acid,  oxalic  acid,  propionic  acid,  acetic 
acid,  and  formic  acid  were  the  oxidation  products 
identified.  The  reaction  products  formed  in  the 
basic  pH  range  were  less  inhibitory  than  those 
formed  in  the  acid  pH  range.  The  toxicity  of  2,5- 
DCP  was  reduced  with  increasing  doses  of  ozone. 


Half-toxicity-reduction  doses  of  ozone  were  esti- 
mated to  be  less  than  0.8  g  03/g  2,5-DCP.  (Au- 
thor's abstract) 
W89-09454 


CHEMICAL  CONDITIONING  AND  THE  RE- 
SISTANCE OF  SLUDGES  TO  SHEAR, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
J.  T.  Novak,  and  N.  Bandak. 
Journal-Water     Pollution      Control      Federation 
JWPFA5,  Vol.  61,  No.  3,  p  327-332,  March  1989. 
10  fig,  9  ref. 

Descriptors:  *Sludge,  *Sludge  conditioning, 
•Wastewater  treatment,  Optimization,  Mathemati- 
cal equations,  Physical  properties,  Sludge  drying. 

Both  shear  (G)  and  mixing  time  (t)  effects  on  the 
performance  of  sludge  conditioners  were  evaluat- 
ed. It  was  found  that  the  mixing  requirements  for 
optimal  conditioning  of  a  sludge  can  be  represent- 
ed by  an  equation  relating  a  constant  associated 
with  a  particular  chemical  dose  to  mixing  time  and 
shear  raised  to  a  power,  x.  The  value  of  x  seems  to 
be  a  reasonable  characterization  parameter  for  the 
sensitivity  or  physical  resistance  of  a  sludge  to 
shear.  Unconditioned  sludges  had  x  values  near  2.8 
and  were  easily  disaggregated.  Conditioning  of 
sludges  reduced  the  exponent  of  G  to  values  near 
1.0,  rendering  the  sludges  relatively  resistant  to 
disaggregation  associated  with  mixing.  (Author's 
abstract) 
W89-09455 


SPRAY  IRRIGATION  OF  TREATED  SEPTAGE 
ON  REED  CANARYGRASS, 

Wright-Pierce,  Topsham,  ME. 
M.  D.  Giggey,  R.  W.  Crites,  and  K.  A.  Brantner. 
Journal-Water     Pollution     Control      Federation 
JWPFA5,  Vol.  61,  No.  3,  p  333-342,  March  1989.  7 
fig,  6  tab,  14  ref. 

Descriptors:  'Wastewater  treatment,  *Land  dis- 
posal, *Spray  irrigation,  •Effluents,  *Secondary 
wastewater  treatment,  *Septic  wastewater, 
Grasses,  Nitrogen,  Underflow,  Hydraulic  design. 

Two  3.0-m  by  3.0-m  plots  of  reed  canarygrass 
were  irrigated  with  effluent  from  a  5.3  cu  m/d 
pilot  plant  that  provided  secondary  treatment  and 
nitrogen  removal  from  setpage.  At  hydraulic  appli- 
cation rates  of  18  to  36  mm/wk  and  nitrogen 
application  rates  of  approximately  450  kh/ha-a,  the 
plots  provided  greater  than  90%  removal  of  BOD, 
TSS,  nitrogen,  and  phosphorus.  Underflow  nitro- 
gen concentrations  were  generally  below  2.0  mg/ 
L.  Organic  nitrogen  was  the  principal  form  of 
underflow  nitrogen,  with  inorganic  forms  general- 
ly less  than  0.5  mg/L.  The  addition  of  a  fine  sandy 
silt  to  the  native  medium  sands  did  not  significantly 
increase  pollutant  attenuation  over  the  nitrogen 
and  hydraulic  loadings  tested.  The  harvested  grass 
had  a  high  protein  content  and  normal  levels  of 
nutrients  and  metals.  (Author's  abstract) 
W89-09456 


MICROBIAL  ACTIVITY  MEASUREMENTS 
FOR  ANAEROBIC  SLUDGE  DIGESTION, 

Korea  Advanced  Energy   Research   Inst.,   Seoul 

(Republic  of  Korea). 

Y.  Chung,  and  J.  B.  Neethling. 

Journal-Water      Pollution      Control      Federation 

JWPFA5,  Vol.  61,  No.  3,  p  343-349,  March  1989.  7 

fig,  2  tab,  24  ref. 

Descriptors:  *Wastewater  treatment,  *Sludge, 
•Sludge  digestion,  'Anaerobic  digestion,  •Biologi- 
cal wastewater  treatment,  'Microbial  degradation, 
•Particulate  matter,  Suspended  load,  Digested 
sludge,  Biomass. 

Particulate  substrate  in  the  anaerobic  sludge  diges- 
tion process  makes  it  difficult  to  measure  reactor 
biomass.  In  this  experiment,  dehydrogenase  activi- 
ty (DHA)  was  used  to  monitor  the  microbial  activ- 
ity in  anaerobic  sludge  digesters,  rather  than  tradi- 
tional measurements  such  as  total  suspended  solids 
or  volatile  suspended  solids.  A  method  to  measure 
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DHA  in  anaerobic  sludges  was  developed  and  used 
to  monitor  DHA  levels  in  laboratory-scale  anaero- 
bic sludge  digesters  during  dynamic  and  steady- 
state  operation.  The  DHA  and  adenosine  triphos- 
f>hate  (ATP)  content  of  anaerobic  digesters  corre- 
ates  well  with  other  indirect  activity  measure- 
ments such  as  gas  production  rate,  pH,  and  volatile 
fatty  acids  concentration.  DHA  and  ATP  respond- 
ed rapidly  to  pulse  feeding  of  the  digester,  indicat- 
ed inhibition  of  the  anaerobic  bacteria,  and  reflect- 
ed changes  in  the  activity  at  various  sludge  ages. 
These  rapid  responses  may  reflect  microbial  activi- 
ty and  not  actual  bacterial  numbers.  The  measure- 
ment of  ATP  and  specific  DHA  using  different 
substrates,  along  with  other  digester  parameters, 
would  be  the  best  approach  for  monitoring  micro- 
bial mass  and  activity.  (Author's  abstract) 
W89-09457 


AUTOMATED  DIRECT  MEASUREMENTS  OF 
TOTAL  CYANIDE  SPECIES  AND  THIOCYAN- 
ATE,  AND  THEIR  DISTRIBUTION  IN 
WASTEWATER  AND  SLUDGE, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL.  Dept.  of  Research  and  Development. 

N.  P.  Kelada. 

Journal-Water     Pollution      Control      Federation 

JWPFA5,  Vol.  61,  No.  3,  p  350-356,  March  1989.  4 

fig,  5  tab,  1 1  ref. 

Descriptors:  'Wastewater  treatment,  *Sludge, 
•Wastewater  analysis,  'Pollutant  identification, 
♦Monitoring,  'Cyanide,  'Wastewater  composition, 
Effluents,  Raw  wastewater,  Industrial  wastes. 

A  three-channel  automated  system  was  developed 
to  measure  the  dissociable  cyanide,  total  cyanide, 
and  total  cyanide  plus  thiocyanate.  The  complex 
cyanide  and  thiocyanate  are  determined  by  differ- 
ence. The  system  uses  innovative  automated  mod- 
ules, namely  thin  film  distillation  (for  dissociable 
cyanides)  and  preferential  ultraviolet  irradiation 
with  glass  and  quartz  coils  to  break  down  the 
complex  cyanides  (Fe  and  Co)  and  thiocyanate. 
These  automated  methods  are  applicable  to  water, 
wastewater,  industrial  waste,  sediments,  and  soil. 
The  cyanide/thiocyanate  species  distribution  in  un- 
treated wastewater,  treated  effluent,  and  sludge 
samples  of  some  treatment  plants  was  determined. 
Thiocyanate  averaged  about  40%,  and  increased 
with  the  industrial  load.  Complex  cyanide  was  30 
to  90%  of  total  cyanide  and  was  consistently 
higher  in  sludge,  about  90%.  (Author's  abstract) 
W89-09458 


USE  OF  BACTERIOPHAGE  AS  TRACERS  OF 
AEROSOLS  LIBERATED  BY  SLUDGE  SUC- 
TION APPLIANCES, 

Robens    Inst,    of   Industrial    and    Environmental 
Health  and  Safety,  Guildford  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09507 


BIOLOGICAL  REGENERATION  OF  ACTIVAT- 
ED CARBON  LOADED  WITH  3-CHLOROBEN- 
ZOATE  (BIOLOGISCHE  REGENERATION 
EINER  MIT  3-CHLORBENZOAT  BELADENEN 
AKTIVKOHLE), 

Technische   Univ.   Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Gewaesserreinigungstechnik. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-09540 


ALUMINIUM  OXIDE  AS  ION  EXCHANGER 
IN  ANALYSIS  OF  CATION-ACTIVE  SURFAC- 
TANTS AND  ALKYL  BENZENESULFONATES 
(LAS)  IN  SEWAGE  SLUDGE  (ALUMINIU- 
MOXID  ALS  IONENAUSTAUSCHER  BEI  DER 
ANALYSE  VON  KATIONTENSIDEN  UND  AL- 
KYLBENZOLSULFONATEN  (LAS)  IN 

KLAERSCHLAMM), 

Bundesanstalt  fuer  Gewaesserkunde,  Koblenz 
(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09541 


COMPARISON    BETWEEN    TWO    METHODS 
FOR  THE  DETERMINATION  OF  THE  DEHY- 


DROGENASE    ACTIVITY     OF     ACTIVATED 

SLUDGES    (VERGLEICH    ZWEIER    METHO- 

DEN   ZUR   BESTIMMUNG   DER   DEHYDRO- 

GENASEN-AKTIVITAT     VON      BELEBTSCH- 

LAMMEN), 

Labor  fuer  Wasserchemie  und  Wassertechnologie, 

Krefeld  (Germany,  F.R.). 

M.  Ewald. 

Zeitschrift  fuer  Wasser-und  Abwasser  Forschung 

ZWABAQ,   Vol.   22,   No.    1,  p  28-32,   February 

1989.  3  fig,  21  ref.  English  summary. 

Descriptors:  'Wastewater  analysis,  'Enzymes, 
•Activated  sludge,  Dehydrogenase  activity,  Com- 
parison studies,  Performance  evaluation,  Nitrifica- 
tion, Resazurin  test,  Monitoring,  Toxicity. 

The  test  method  of  Liu  for  the  determination  of 
dehydrogenase  activity  of  activated  sludges  was 
converted  into  a  test  for  the  supervision  of  a 
sewage  plant  with  respect  to  toxic  split  flows.  A 
comparison  with  the  best  known  2,3,5-triphenylte- 
trazolium  chloride  (TTC)-test  shows  that  the 
modified  resazurin  test  is  better  suited  to  monitor 
toxic  influences  on  nitrifying  activated  sludges. 
Too  low  dehydrogenase  activities  will  be  meas- 
ured when  nitrifying  sludge  populations  are  moni- 
tored by  the  TTC-method.  Toxic  influences  of 
contaminants  will  be  no  longer  observed.  The  de- 
termination of  dehydrogenase  activity  of  nitrifying 
activated  sludges  with  the  help  of  the  modified 
resazurin  test  permits  more  exact  results  based  on  a 
higher  reproducibility  in  a  shorter  time.  (Author's 
abstract) 
W89-09545 


STATISTICAL  AND  TIME  SERIES  ANALYTI- 
CAL INVESTIGATIONS  ON  THE  EFFECT  OF 
PHOSPHORUS  REDUCTION  IN  DETER- 
GENTS ON  MUNICIPAL  SLUDGE  AND  SUR- 
FACE WATERS  (STATISCHE  UND  ZEITREI- 
HENANALTYISCHE  UNTERSUCHUNGEN 
ZUR  AUSWERKUNG  DER  PHOSPHATH- 
OECHSTMENGENVERORDNUNG  FUER 

WASCHMITTEL  AUF  ABWASSER  UND 
GEWASSER), 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserwirtschaft. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-09546 


PETROLEUM    HYDROCARBON    DEGRADA- 
TION BY  CANDIDA  SPECDZS, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see   Field   5G. 
W89-09555 


INCIDENCE  OF  ANTIBIOTIC  RESISTANT 
BACTERIA  IN  UNDERGROUND  WATER, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

H.  T.  El-Zanfaly,  I.  Hosny,  M.  Fayez,  and  A.  M  . 

Shaban. 

Environment  International,  Vol.  14,  No.  5,  p  391- 

394,  1988.  3  tab,  12  ref. 

Descriptors:  'Water  pollution  sources,  'Public 
health,  'Groundwater  pollution,  'Bacterial  analy- 
sis, 'Egypt,  'Antibiotic  resistance,  'Water  supply, 
Public  health,  Tetracycline,  Chloramphenicol,  Ne- 
omycin, Penicillin,  2-Sulfanilimide  pyrimidine, 
Bacterial  physiology. 

Bacteria  other  than  fecal  coliforms  were  isolated 
from  negative  Eijkman  test  tubes  by  streaking  onto 
eosin  methylene  blue  agar  plates.  A  total  of  101 
isolates  from  65  samples  from  13  wells  supplying 
water  for  three  water  works  in  Cairo,  Egypt,  were 
classified  into  genera  or  groups  according  to  their 
morphological,  cultural,  and  physiological  charac- 
ters and  tested  for  their  resistance  to  the  antibiotics 
chloramphenicol,  tetracycline,  neomycin,  and  pen- 
icillin and  to  the  chemotherapy  agent  2-sulfanila- 
mide  pyrimidine.  Seventy-seven  isolates  were  re- 
sistant to  penicillin  and  64  were  resistant  to  2- 
sulfanilamide  pyrimidine;  32  isolates  were  resistant 
to  tetracycline.  Eighteen  isolates  were  resistant  to 
chloramphenicol  and  8  were  resistant  to  neomycin. 
Nineteen  isolates  belonging  to  six  genera  or  groups 


were  sensitive  to  all  the  tested  compounds.  The 
patterns  of  resistance  involving  penicillin,  sulfanila- 
mide pyrimidine,  and  tetracycline  are  a  reflection 
of  drugs  frequently  used  in  Egypt.  Any  sources  of 
antibiotic  resistant  bacteria  must  be  viewed  with 
concern.  Consideration  of  data  on  multiple  antibi- 
otic resistant  bacteria  should  be  included  in  future 
water  quality  decisions  and  in  regulating  effluent 
quality  discharges.  (Rochester-PTT) 
W89-09560 


NITROGEN  REMOVAL  IN  AN  INTERMIT- 
TENTLY AERATED  COMPLETELY  MIXED 
REACTOR, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Elec- 
trical Engineering. 
K.-C.  Lin,  and  K.-W.  R.  Tsang. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  1,  p  1-8,  January  1989.  9  fig,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Nitrogen  removal,  Food- 
processing  wastes,  Completely  mixed  reactors,  Or- 
ganic loading,  Nitrification,  Denitrification,  Aer- 
ation, Performance  evaluation. 

Nitrification  and  denitrification  of  potato-process- 
ing wastewater  treated  anaerobically  in  an  upflow 
anaerobic  sludge  blanket  (USABR)  reactor  and  an 
anaerobic  filter  (AF)  were  studied  using  an  inter- 
mittently-aerated completely  mixed  reactor 
(IACMR)  in  the  laboratory.  An  organic  loading  of 
0.45  kg  COD/cu  m/day  was  applied.  The  hydrau- 
lic retention  time  and  solids  retention  time  in  the 
IACMR  were  2.0  and  40  days,  respectively.  The 
aerobic-anoxic  cycle  time  was  1  hr.  The  effects  of 
aeration  fraction  and  methanol  addition  (during 
denitrification)  were  examined.  For  the  treatment 
of  potato-processing  wastewater,  the  combination 
of  an  USABR  and  the  AF  provided  an  influent  of 
consistently  low  organic  concentration  to  the 
IACMR  (COD  of  the  feed  reduced  from  2000  mg/ 
1  to  less  than  200  mg/L).  The  IACMR  was  capable 
of  removing  a  substantial  amount  of  the  residual 
carbon  and  a  high  percentage  of  the  nitrogen  from 
this  anaerobically  treated  wastewater.  COD  and 
BOD5  removals  by  the  IACMR  system  ranged 
from  40.0%  and  66.7%  to  95.1%  and  95.7%,  re- 
spectively. Nitrification  in  the  IACM  system  was 
almost  complete  under  all  the  conditions  studied 
except  at  a  low  aeration  fraction  of  0.08.  No  deni- 
trification was  observed  in  the  IACMR  until  meth- 
anol was  added  as  an  additional  carbon  source. 
Maximum  removals  of  total  inorganic  nitrogen  and 
total  nitrogen,  and  close  to  maximum  removals  of 
total  Kjeldahl  nitrogen  and  ammonium  nitrogen, 
were  obtained  at  an  aeration  fraction  of  0.17. 
(Rochester-PTT) 
W89-09562 


COMPARATIVE  STUDY  ON  THE  EFFECTS 
OF  FEEDSTOCK  COMPOSITION  ON  EN- 
HANCED BIOLOGICAL  PHOSPHATE  RE- 
MOVAL IN  MODIFIED  ACTIVATED  SLUDGE 
SYSTEMS, 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
E.  S.  Mostert,  A.  Gerber,  and  C.  J.  J.  van  Riet. 
Environmental  Technology  Letters  ETLEDB, 
Vol.  10,  No.  1,  p  9-22,  January  1989.  6  fig,  7  tab,  21 
ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Activated  sludge,  'Phos- 
phorus removal,  Waste  yeast,  Nutrition,  Bacterial 
physiology,  Process  control,  Acetate,  Propionate, 
Peptone,  Nitrogen,  Chemical  oxygen  demand, 
Magnesium,  Potassium,  Hydrogen  ion  concentra- 
tion. 

The  effect  of  acetate,  propionate  and  peptone  and 
waste  yeast  effluent  on  the  enhanced  phosphate 
removal  capacity  of  bench-scale  activated  systems 
is  described.  The  mixed  cultures  which  develop  in 
such  systems  proved  capable  of  sustaining  en- 
hanced phosphate  accumulation  even  under  an  un- 
favorable influent  COD/total  Kjeldahl  N  ratio  of 
8:1.  All  systems  achieved  high  levels  of  phosphate 
removal,  but  the  propionate  and  peptone  systems 
outperformed  the  rest  by  a  large  margin.  Spectacu- 
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lar  removals  upwards  of  0.10  mg  P  (per  mg  influ- 
ent COD)  were  achieved.  Magnesium  and  potassi- 
um proved  vitally  important  to  enhanced  phos- 
phate removal.  Sulfate  also  participates  in  the 
uptake  and  release  reactions,  but  its  function  re- 
mains obscure.  Phosphate  release  has  a  minor 
effect  on  reactor  pH,  but  phosphate  uptake  may 
lead  to  significant  pH  increases  in  the  anaerobic 
reactors.  The  bacteria  common  to  all  four  units 
were  Klebsiella,  Escherichia  coli,  and  Proteus. 
Pseudomonas  occurred  only  in  the  propionate  and 
peptone  systems  and  the  presence  of  these  bacteria 
may  have  a  connection  with  the  high  phosphate 
removal  observed  in  these  two  systems.  (Roches- 
ter-PTT) 
W89-09563 

PHOSPHATE/BROMIDE  EXCHANGE  STUD- 
IES ON  AMBERLITE  IRA-400, 

Centre  of  Excellence  in  Physical  Chemistry,  Pe- 
shawar (Pakistan). 
S.  Mustafa,  and  S.  Y.  Hussain. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  1,  p  49-56,  January  1989.  6  fig,  6  tab, 
18  ref. 

Descriptors:  'Wastewater  treatment,  'Phosphorus 
removal,  'Phosphates,  'Anion  exchange,  'Sorp- 
tion, Bromides,  Mathematical  equations,  Model 
studies,  Hydrogen  ion  concentration. 

Phosphate  sorption  on  the  strong  basic  anion  ex- 
changer Amberlite  IRA-400  (Br(-)  form)  was  stud- 
ied as  a  function  of  pH  (3-11)  at  two  different 
initial  concentrations  ranges  (0.161  =-0.807  milli- 
mole/L  and  3.874-6.134  millimole/L)  at  25  C.  The 
ratio  of  bromide  released/phosphate  sorbed  in- 
creases with  the  increase  in  pH  and  decreases  with 
the  increase  in  the  concentration  of  the  solution.  It 
is  suggested  that  phosphate  sorption  takes  place 
initially  as  HP04(2-)  followed  by  H2PO40.  The 
data  were  explained  with  the  help  of  modified 
Langmuir  and  law  of  mass  action  equations.  (Au- 
thor's abstract) 
W89-09567 


EVALUATION  OF  A  CLEAN-UP  PROCEDURE 
FOR  THE  DETERMINATION  OF  PHTHALIC 
ACID  ESTERS  IN  SEWAGE  SLUDGE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-09569 


START  UP  OF  UASB  REACTORS  TREATING 
SUCROSE-CONTAINING  SUBSTRATES  WITH 
A  LOW  COD/SULFATE  RATIO, 

Santiago  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

R.  Mendez,  E.  ten  Brummeler,  and  L.  W.  Hulshoff 
Pol. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  10,  No.  1,  p  83-90,  January  1989.  6  fig,  2  tab, 
16  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Activated  sludge  process, 
•Sugars,  Chemical  oxygen  demand,  Sulfates,  Ni- 
trogen, Nutrition,  Ammonia. 

The  performance  during  start-up  of  two  identical 
upflow  anaerobic  sludge  bed  (UASB)  reactors  of 
23.5  L  was  studied  to  determine  the  effect  of  a 
high  sulfate  concentration.  A  synthetic,  sucrose- 
containing  substrate  (3,000  mg  COD/L)  with 
COD/sulfate  ratios  (w/w)  of  5  and  100,  respective- 
ly, was  fed  to  the  two  reactors.  The  space  loading 
rate  could  be  increased  to  a  value  of  10  g  COD/L/ 
day  for  both  reactors.  The  mean  sulfate  reduction 
amounted  to  95-99%,  and  no  toxic  levels  of  hydro- 
gen sulfide  could  be  detected.  After  157  days  of 
operation,  only  a  minority  of  the  sludge  in  the 
reactors  was  growing  into  distinct  agglomerates. 
Because  of  a  positive  influence  of  lower  COD/ 
nitrogen  ratio  in  the  influent  of  both  reactors  on 
reactor  performance,  the  maintenance  of  a  concen- 
tration of  ammonia,  supplied  as  a  nitrogen  source, 
of  more  than  100  mg/L  in  the  influent  of  anaerobic 
reactors  can  be  recommended.  (Author's  abstract) 
W89-O9570 


COMPARISON  OF  THE  RESPONSE  OF  DIF- 
FERENT PARAMETERS  OF  A  AN  ORGANIC 
OVERLOAD  OF  AN  ANAEROBIC  DIGESTER 
(COMPARAISON  DE  LA  REPONSE  DE  DIF- 
FERENTS  PARAMETRES  A  UNE  SUR- 
CHARGE ORGANIQUE  D'UN  DIGESTEUR 
ANAEROBE), 

Institut  National  de  la  Recherche  Agronomique, 
Narbonne  (France).   Lab.   de   Biotechnologie  de 
l'Environment. 
R.  Moletta. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  10,  No.  2,  p  173-184,  February  1989.  5  fig,  1 
tab,  15  ref.  English  summary. 

Descriptors:  'Organic  loading,  'Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  Process 
control,  Comparison  studies,  Hydrogen  gas,  Hy- 
drogen ion  concentration,  Fatty  acids,  Alkalinity, 
Distillery  wastewater. 

Control  of  anaerobic  digestion  could  be  done  using 
several  kinds  of  parameters  (e.g.,  pH,  alkalinity, 
concentration  of  volatile  fatty  acids,  hydrogen 
concentration  in  the  gas  phase).  The  variations 
with  time  of  these  parameters  were  examined  fol- 
lowing a  short  organic  overload.  The  reactor  used 
was  an  anaerobic  filter  adapted  on  wine  distillery 
wastewater.  For  its  optimal  control,  it  is  necessary 
to  consider  two  kinds  of  parameters.  The  first 
could  be  the  hydrogen  concentration  in  the  gas 
phase,  with  short  response,  high  magnitude,  but 
short  duration.  The  second  should  be  a  parameter 
with  very  long  response  time,  such  as  pH.  (Au- 
thor's abstract) 
W89-09574 


BIOLOGICAL  REMOVAL  OF  POLYCYCLIC 
AROMATIC  HYDROCARBONS,  BENZENE, 
TOLUENE,  ETHYLBENZENE,  XYLENE  AND 
PHENOLIC  COMPOUNDS  FROM  HEAVILY 
CONTAMINATED  GROUND  WATER  AND 
SOIL, 

TAUW  Infra  Consult  B.V.,  Deventer  (Nether- 
lands). 

J.  P.  van  der  Hoek,  L.  G.  C.  M.  Urlings,  and  C.  M. 
Grobben. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  10,  No.  2,  p  185-194,  February  1989.  2  fig,  9 
tab,  16  ref. 

Descriptors:  'Water  pollution  treatment,  'Priority 
pollutants,  'Wastewater  treatment,  'Cleanup  oper- 
ations, 'Biological  wastewater  treatment,  'The 
Netherlands,  'Groundwater  pollution,  Aromatic 
compounds,  Hydrocarbons,  Performance  evalua- 
tion, Soil  contamination,  Flushing. 

Groundwater  contaminated  with  polycyclic  aro- 
matic hydrocarbons,  benzene,  toluene,  ethylben- 
zene,  xylene,  and  phenolic  compounds  can  be 
treated  with  bioreactors.  Laboratory  and  on-site 
experiments  were  conducted  at  a  former  asphalt 
production  plant  near  Deventer,  The  Netherlands, 
where  soil  and  groundwater  were  heavily  polluted 
with  polycyclic  aromatic  hydrocarbons  and  phe- 
nolic compounds,  including  16  on  the  U.S.  Envi- 
ronmental Protection  Agency's  priority  pollutants 
list.  High  removal  efficiencies  can  be  achieved, 
especially  with  upflow  aerated  columns  and  rotat- 
ing disc  biological  contactors.  As  long  as  the  reac- 
tors are  not  overloaded,  biodegradation  is  the  most 
important  removal  mechanism,  and  volatilization 
and  adsorption  are  of  minor  importance.  Due  to 
the  strong  adsorption  of  high  molecular  weight 
polycyclic  aromatic  hydrocarbons  to  soil,  cleaning 
of  polluted  soil  by  recirculation  of  water  through 
the  soil  and  bioreactors  will  take  a  very  long  time, 
with  extensive  soil  flushing  required.  (Rochester- 
PTT) 
W89-09575 


SPECIATION    OF    COPPER    AND    ZINC    IN 
SEWAGE  SLUDGE, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
A.  Mehrotra,  I.  Mehrotra,  and  S.  N.  Tandon. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  2,  p  195-200,  February  1989.  2  fig,  2 
tab,  8  ref. 

Descriptors:  'Wastewater  analysis,  'Sludge  analy- 
sis,     'Heavy      metals,      'Chemical      speciation, 


'Copper,    'Zinc,    Correlation    analysis,    Organic 
matter,  Carbonates,  Sulfides. 

The  species  of  copper  and  zinc  found  in  primary, 
secondary,  digested,  and  zinc(II)-spiked  sewage 
sludges  were  identified  using  a  sequential  extrac- 
tion procedure.  Significant  differences  in  the  metal 
forms  according  to  sludge  type  or  zinc  loading 
were  not  observed  within  an  experimental  range  of 
140-26,000  mg/kg  dry  weight.  Good  correlation 
was  found  between  the  major  metal  form  and  the 
total  metal  present  in  each  case.  Around  75%  of 
copper  was  distributed  in  organic,  carbonate,  and 
sulfide  fractions,  whereas  about  50%  of  zinc  was 
organically  bound.  The  experimental  results  with 
zinc-spiked  material  showed  that  additional  zinc 
became  distributed  in  more  or  less  the  same  fash- 
ion. (Rochester-PTT) 
W89-09576 


COMPUTER-AIDED  MANAGEMENT  FOR 
WASTEWATER  OPERATIONS  AND  PLAN- 
NING, 

Pate  Systems,  Inc.,  Houston,  TX. 

A.  G.  Sutton,  and  C.  J.  Smith. 

Public  Works  PUWOAH,  Vol.  120.  No.  3,  p  49-51, 

March  1989.  1  fig. 

Descriptors:  'Wastewater  facilities,  'Wastewater 
management,  'Planning,  'Computers,  'Civil  engi- 
neering, 'Systems  engineering,  'Computer  models, 
Hydraulic  models,  Operating  costs,  Houston, 
Texas. 

Houston,  Texas  is  developing  and  implementing  a 
computerized  approach  to  managing  the  city's 
entire  wastewater  system.  The  MS-DOS  based 
system  allows  the  staff  to  use  in-house  personal 
computers  to  assess  the  need  for  collection  and 
treatment  facility  improvements,  to  evaluate  re- 
quests for  service,  and  to  manage  capital  and  main- 
tenance programs.  Modular  system  architecture, 
coupled  with  early  definition  and  collection  of  key 
critical  data  elements,  has  enabled  the  system  to  be 
implemented  in  a  series  of  stages.  By  using  com- 
pleted modules  for  facility  planning,  the  city  has 
already  achieved  large  capital  cost  savings,  lever- 
aging the  benefits  of  this  system-wide  management 
approach.  The  primary  components  of  the  system 
are:  (1)  a  database  of  information  about  the  facility, 
stream  and  collection-including  historical  informa- 
tion on  wastewater  flow  and  effluent  quality-pop- 
ulation and  land  use,  service  area  definitions  for 
collection  system  sub  service  areas,  and  per  capita 
wastewater  generation  factors;  (2)  a  mapping 
system  from  which  the  database  can  be  viewed  and 
updated;  (3)  a  facility  model  that  predicts 
wastewater  flow  and  quantity  for  every  discharger 
in  the  Houston  Ship  Channel  watershed;  (4)  a 
stream  model  that  is  a  version  of  the  QUAL-II 
computer  model  modified  to  reflect  Houston  Ship 
Channel  specific  conditions;  (5)  a  hydraulic  model 
that  utilizes  flows  developed  in  the  facility  model 
to  define  the  hydraulic  condition  of  the  collection 
system  through  calculation  of  the  actual  hydraulic 
grade  line  to  predict  system  surcharges  and  over- 
flows; (6)  program  management  modules  that  in- 
clude applications  programs  to  estimate  costs  of 
collection  system  modifications,  and  prepare  and 
monitor  maintenance  work  orders;  (7)  a  powerful 
menu  system  that  allows  the  system  operator  to 
move  rapidly  among  database  elements,  the  map- 
ping environment,  and  simulation  models.  (Sand- 
PTT) 
W89-09590 


TWO  RESISTANCE  MASS  TRANSFER  MODEL 
FOR  THE  ADSORPTION  OF  DYES  ONTO  BA- 
GASSE PITH, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

Chemical  Engineering. 

G.  McKay,  M.  S.  El  Geundi,  and  M.  Z.  Abdul 

Wahab. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 

No.  1-2,  p  33-46,  November  1988.  6  fig,  3  tab,  23 

ref. 

Descriptors:  'Wastewater  treatment,  'Dyes,  'Ad- 
sorption,   'Bagasse    pith,    'Mass    transfer   model, 
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'Model  studies,  Industrial  wastewater,  Basic  blue 
69,  Basic  red  22,  Acid  blue  25,  Acid  red   114. 

The  adsorption  of  four  dyestuffs  onto  bagasse 
pitch,  a  waste  product  from  the  sugar  industry, 
was  studied  to  evaluated  its  potential  usefulness  as 
a  dye  wastewater  treatment  method.  A  method  for 
the  prediction  of  concentration  decay  vs.  time  is 
based  on  the  external  mass  transfer  and  pore  diffu- 
sion and  enables  the  external  transport  coefficients 
and  the  effective  diffusivities  to  be  determined. 
Constant  mass  transport  coefficients  were  obtained 
for  each  dye-pith  system  to  correlate  the  effects  of 
varying  the  initial  dye  concentration  and  pith  mass. 
The  externa]  mass  transfer  coefficients  are  0.014, 
0.0124,  0.0015,  and  0.0025  cm/s  and  the  effective 
diffusivities  are  6.5  x  10  to  the  minus  6th  power, 
2.6  x  10  to  the  minus  6th  power,  4.5  x  10  to  the 
minus  7th  power,  and  5.7  x  10  to  the  minus  7th 
power  sq  cm/s  for  Basic  Blue  69,  Basic  Red  22, 
Acid  Blue  25,  and  Acid  Red  114,  respectively. 
(Author's  abstract) 
W89-O9610 


OPTIMAL  DESIGN  OF  SINGLE  AND  MULTI- 
PLE STAGE  ACTIVATED  SLUDGE  PROCESS- 
ES, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  Engi- 
neering. 

A.  Aggarwal,  and  V.  Tare. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 
No.  1-2,  p  67-85,  November  1988.  6  fig,  4  tab,  18 
ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Activated  sludge  process,  'Wastewater  treatment, 
•Sanitary  engineering,  'Cost  analysis. 

A  rational  approach  to  minimum  cost  design  of  an 
integrated  activated  sludge  process  includes  acti- 
vated sludge  reactor,  secondary  clarifier  and 
sludge  recycle.  The  cost  of  anaerobic  digestion  of 
excess  sludge  produced  is  also  considered.  Proce- 
dures for  optimal  design  of  both  single  and  multi- 
ple stage  activated  sludge  processes,  considering 
construction  and  operational  costs,  were  devel- 
oped. Biomass  concentration  in  aeration  tank  and 
return  sludge  are  utilized  as  the  primary  independ- 
ent design  variables  to  which  system  performance 
is  related  for  single  stage  process.  In  the  multiple 
stage  process,  additional  design  variables  (flow  and 
volume  fractions  for  each  stage)  are  included  in 
design  vector.  Liquid-biomass  separation  is  based 
on  the  batch  solids  flux  theory.  The  optimization 
problem  is  framed  as  minimization  of  capital  and 
operating  cost  subject  to  the  constraints  deter- 
mined by  effluent  quality  criteria  and  process  vari- 
ables affecting  the  performance.  Results  favor  the 
application  of  a  multiple  stage  process  over  a  single 
stage.  The  major  factor  which  contributes  to  cost 
reduction  is  the  biological  retention  time  and  there- 
fore, the  aeration  tank  volume.  (Author's  abstract) 
W89-09612 


STANDARD  STILLING  BASIN  DESIGN  FOR 
USE  WITH  MEDIUM-HEAD  VORTEX  DROP 
SHAFTS, 

Suez  Canal  Univ.,  Port  Said  (Egypt). 

For  primary  bibliographic  entry  see  Field  8A. 
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POTWS    AND    EPA:    A    PARTNERSHIP    FOR 
THE  FUTURE, 

Colorado  Springs  Dept.  of  Utilities,  CO. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-09648 


SUPPLEMENTAL  AERATION  ENHANCED  NI- 
TRIFICATION IN  A  SECONDARY  RBC 
PLANT, 

Environmental  Protection  Agency,  Kansas  City, 
KS.  Water  Management  Div. 
R.  Y.  Surampalli,  and  E.  R.  Baumann. 
Journal-Water     Pollution      Control      Federation 
JWPFA5,  Vol.  61,  No.   2,  p  200-207,  February 
1989.  11  fig,  3  tab,  23  ref. 

Descriptors:  'Wastewater  treatment,  'Aeration, 
•Nitrification,   'Biological   wastewater  treatment, 


Municipal  wastewater,  Dissolved  oxygen,  Oxygen 
demand,  Chemical  oxygen  demand,  Bacteria,  Am- 
monia, Performance  evaluation. 

A  study  was  conducted  to  improve  the  perform- 
ance of  an  existing,  full-scale  municipal  rotating 
biological  contactor  (RBC)  plant.  The  plant  had 
failed  to  meet  standard  secondary  effluent  limits 
from  the  onset  of  its  operation.  Preliminary  investi- 
gation indicated  that  overloaded  conditions  in  the 
first  and  second  stages  resulted  in  very  low  dis- 
solved oxygen  (DO)  levels  that  reduced  process 
efficiency.  Two  four-stage  trains  were  used  under 
various  organic  loading  conditions  with  one  as  a 
control.  The  results  of  this  study  indicate  that,  in 
addition  to  higher  soluble  COD  (SCOD)  removal, 
the  RBC  system  can  achieve  significant  ammonia 
nitrification  because  of  the  maintenance  of  high 
DO  concentrations  in  the  stage  mixed-liquor.  The 
maintenance  of  thinner  biofilms  on  the  media  fur- 
ther enhances  the  diffusion  of  oxygen  and  substrate 
in  the  inner  layers  of  the  biofilms,  thereby  increas- 
ing the  overall  process  efficiency.  Also,  the  simul- 
taneous achievement  of  SCOD  removal  and  am- 
monia nitrification  in  a  secondary  system  will  con- 
siderably reduce  the  overall  construction  cost  of 
the  treatment  system.  (Doria-PTT) 
W89-09652 


ESTIMATING  OXYGEN  TRANSFER  CAPAC- 
ITY OF  A  FULL-SCALE  PURE  OXYGEN  ACTI- 
VATED SLUDGE  PLANT, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

M.  K.  Stenstrom,  W.  Kido,  R.  F.  Shanks,  and  M. 
Mulkerin. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  2,  p  208-220,  February 
1989.  8  fig,  9  tab,  10  ref. 

Descriptors:  'Oxygen  transfer,  'Activated  sludge 
process,  'Process  water,  'Wastewater  treatment, 
Model  studies,  Water  quality,  Aeration,  Clarifica- 
tion, Flow  rates,  Oxygen  demand,  Biological 
oxygen  demand,  Chemical  oxygen  demand,  Sus- 
pended solids,  Temperature,  Alkalinity,  Acidity. 

A  process-water,  oxygen  transfer  compliance  test 
was  performed  in  November  1983  on  a  6.0-cu  m/s 
(138-mgd)  high  purity  oxygen  activated  sludge 
plant.  The  plant  failed  this  and  a  subsequent  proc- 
ess water  test  and  the  failure  required  the  develop- 
ment of  a  procedure  to  determine  oxygen  transfer 
capacity  of  the  plant.  The  American  Society  of 
Civil  Engineer's  clean  water  oxygen  transfer  stand- 
ard was  used  in  conjunction  with  process  modeling 
and  pilot-scale  alpha  factor  testing.  Clean  water 
test  results  and  a  dynamic  process  model  which 
predicts  head-space  gas  purity  are  presented.  Plan- 
ning for  the  clean  water  test  required  approximate- 
ly 3  months  and  the  test  was  completed  within  1 
week.  It  was  possible  to  clean  tanks  previously 
used  in  the  activated  sludge  process.  Less  planning 
would  have  been  required  if  the  ASCE  test  had 
been  performed  before  startup,  when  clean  tanks 
were  available.  To  ensure  other  aspects  of  high- 
purity  oxygen  process  performance,  separate  war- 
ranties should  be  written  in  addition  to  the  ASCE 
clean  water  test  procedure.  (Doria-PTT) 
W89-09653 


BIODEGRADATION  AND  ADSORPTION  OF  A 
BISOLUTE  MIXTURE  IN  GAC  COLUMNS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 

G.  E.  Speitel,  C.-J.  Lu,  X.  J.  Zhu,  and  M.  H. 

Turakhia. 

Journal-Water     Pollution      Control      Federation 

JWPFA5,  Vol.  61,  No.  2,  p  221-229,  February 

1989.  8  fig,  3  tab,  19  ref. 

Descriptors:  'Biodegradation,  'Adsorption,  'Acti- 
vated carbon,  'Wastewater  treatment,  Mathemati- 
cal models,  Microbiological  studies,  Biological 
treatment,  Isotherms,  Industrial  wastes,  Model 
studies. 

Experiments  were  conducted  with  a  mixture  of 
biodegradable  p-nitrophenol  (PNP)  and  nonbiode- 
gradable trichloroethylene  (TCE)  in  columns  con- 
taining pre-equilibrated  (exhausted)  GAC.  Biode- 
gradation of  PNP  caused  a  decrease  in  both  the 


liquid  phase  concentration  and  the  loading  on  the 
GAC  (bioregeneration).  The  TCE  concentration 
also  decreased  because  bioregeneration  reduced 
competition  between  PNP  and  TCE  for  adsorption 
sites.  A  multi-component  mathematical  model  of 
biodegradation  and  adsorption  also  was  developed. 
The  model  fit  the  measurements  reasonably  well, 
providing  evidence  that  removal  of  a  nonbiodegra- 
dable chemical  as  a  result  of  bioregeneration  is 
mechanistically  feasible.  Microbial  activity  in 
GAC  columns  may  be  useful  even  in  the  treatment 
of  a  nonbiodegradable  chemical.  Biodegradation  of 
other  chemicals  in  the  mixture  may  reduce  compe- 
tition for  adsorption  sites  and  extend  the  service 
life  of  the  GAC.  (Author's  abstract) 
W89-09654 


USE  OF  FERROUS  CHLORIDE  TO  CONTROL 
DISSOLVED  SULFIDES  IN  INTERCEPTOR 
SEWERS, 

Brown  and  Caldwell,  Pasadena,  CA. 

P.  Jameel. 

Journal-Water      Pollution     Control      Federation 

JWPFA5,  Vol.   61,  No.  2,  p  230-236,  February 

1989.  3  fig,  5  tab,  7  ref. 

Descriptors:  'Chlorides,  'Iron,  'Sulfides,  'Inter- 
ceptor sewers,  'Wastewater  treatment,  Mesa,  Ari- 
zona, Chemical  treatment,  Model  studies,  Flow, 
Wastewater  analysis,  Odor  control,  Corrosion  con- 
trol,  Hydrogen  sulfide,   Performance  evaluation. 

Since  1964,  the  city  of  Mesa,  Arizona  has  been 
required  by  the  regional  wastewater  treatment  au- 
thority to  control  dissolved  sulfides  in  wastewater 
to  a  maximum  of  0.5  mg/L.  By  1983,  the  original 
sulfide  control  facility  was  outdated,  undersized, 
and  costly  to  operate.  Modeling  and  wastewater 
analysis  indicated  that  summertime  flows  could 
contain  as  much  as  5  mg/L  sulfides  (10  times  the 
allowable  level).  Evaluation  and  bench-scale  test- 
ing of  12  chemicals  and  chemical  combinations 
indicated  that  ferrous  chloride  (FeC12)  was  the 
most  cost-effective  sulfide  control  chemical  for 
Mesa.  The  prototype  control  station,  designed  to 
feed  bulk  FeC12  to  the  sewers,  began  operation  in 
late  1985.  The  station  was  so  effective  at  control- 
ling dissolved  sulfides  below  the  0.5  mg/L  limit 
that  Mesa  had  two  similar  stations  constructed  in 
1987  to  protect  other  portions  of  its  sewers.  (Au- 
thor's abstract) 
W89-09655 


PRIVATIZATION:  AN  EMERGING  MANAGE- 
MENT AND  FINANCING  TREND, 

For  primary  bibliographic  entry  see  Field  6C. 
W89-09724 


FRACTIONATION  OF  THE  ORGANIC 
MATTER  OF  A  LANDFILL  LEACHATE 
BEFORE  AND  AFTER  AEROBIC  OR  ANAERO- 
BIC BIOLOGICAL  TREATMENT, 

Laboratoire  de  Chimie  Physique  Appliquee  et  En- 

vironnment,  Villeurbanne  (France). 

R.  Gourdon,  C.  Cornel,  P.  Vermande,  and  J. 

Veron. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  167- 

173,  1989.  1  fig,  3  tab,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Organic 
wastes,  'Leachates,  'Biological  wastewater  treat- 
ment, 'Biodegradation,  Wastewater  treatment,  Mi- 
crobial degradation,  Aerobic  treatment,  Anaerobic 
treatment. 

Membrane  ultrafiltration,  gel  permeation  and  high 
performance  liquid  chromatography  were  used  to 
separate  the  soluble  organics  of  a  leachate  collect- 
ed from  a  mixed  industrial  and  urban  waste  tip. 
The  organic  load  of  the  leachate  was  low  and 
consisted  mainly  of  compounds  below  500  MW 
(over  95%  of  the  total  organic  carbon)  although 
volatile  fatty  acids  were  not  present.  The  fractiona- 
tion of  the  organic  matter  was  performed  before 
and  after  aerobic  or  anaerobic  treatment  in  order 
to  compare  the  aerobic  and  anaerobic  biodegrada- 
bilities.  It  was  found  that  a  large  majority  of  the 
organics  initially  present  in  the  leachate  were  very 
well  degraded  under  both  aerobic  and  anaerobic 
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conditions,  and  that  the  organic  matter  resistant  to 
aerobic  or  anaerobic  biodegradation  consisted  of 
industrial  chemicals.  These  organics  were  almost 
non-biodegradable  in  anaerobiosis,  whereas  they 
were  biodegraded  to  about  50%  in  aerobic  condi- 
tions. Furthermore,  the  addition  of  phosphorus  and 
of  yeast  and  beef  extracts  in  the  leachate  did  not 
improve  the  efficiency  of  the  treatments.  There- 
fore, the  lack  of  essential  nutrients  is  probably  not 
the  cause  of  the  resistance  to  biodegradation.  (Au- 
thor's abstract) 
W89-09825 


ADAPTIVE  PARAMETER  ESTIMATION  USED 
TO  OBTAIN  REDUCED  KINETIC  MODELS 
FOR  THE  BIOLOGICAL  TREATMENT  PROC- 
ESS, 

Institutul  de  Energetica  Chimica  si  Biochimica, 

Bucharest  (Romania). 

G.  Maria,  and  T.  Ognean. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  175- 

181,  1989.  6  fig,  1  tab,  26  ref,  append. 

Descriptors:  *Wastewater  treatment,  'Activated 
sludge  process,  'Model  studies,  Mathematical 
models,  Data  processing. 

In  order  to  determine  the  possibilities  of  adopting 
and  reducing  an  extended,  combined  mathematical 
model  using  a  concomitant  parameter  estimation- 
model  reductions  (CPE-MR)  procedure;  laborato- 
ry-scale experimental  data  for  the  activated  sludge 
process  were  obtained.  These  data  were  used  to 
determine  substratum  and  biomass  concentrations 
variations  under  certain  experimental  conditions. 
Results  indicated  the  CPE-MR  procedure  allowed 
a  rapid  and  global  solution  for  the  non-linear  esti- 
mation problem,  with  a  high  reliability  by  incorpo- 
rating the  adaptive  random  search  procedure.  This 
technique  enables  an  increasingly  simple  model  to 
be  obtained  during  search  iteration  that  is  in  good 
agreement  with  the  experimental  data.  This  strate- 
gy can  save  computational  time  and  also  points  out 
the  kinetic  parameters  with  insignificant  influence 
on  the  model.  (White-Reimer-PTT) 
W89-09826 


DISTRIBUTION  OF  HEAVY  METALS  BE- 
TWEEN THE  PRINCIPAL  COMPONENTS  OF 
DIGESTED  SEWAGE  SLUDGE, 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09829 


EFFECT  OF  HEAVY  METALS  ON  METHANE 
PRODUCTION  AND  HYDROGEN  AND 
CARBON  MONOXIDE  LEVELS  DURING 
BATCH  ANAEROBIC  SLUDGE  DIGESTION, 

Michigan  Biotechnology  Inst.,  Lansing. 

R.  F.  Hickey,  J.  Vanderwielen,  and  M.  S. 

Switzenbaum. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  207- 

218,  1989.  8  fig,  25  ref.  NY  State  Energy  R&D 

Authority  Contract  720-RIER-RJER-85. 

Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  'Sludge  digestion,  'Methane,  Copper, 
Zinc,  Cadmium,  Carbon  monoxide,  Hydrogen, 
Anaerobic  digestion. 

Heavy  metals  can  cause  upset  in  the  anaerobic 
digestion  of  municipal  sludges.  Using  serum  bottle 
assays,  the  impact  of  three  transition  heavy  metals 
(copper,  zinc  and  cadmium)  on  methane  produc- 
tion rate  and  trace  hydrogen  and  carbon  monoxide 
gas  levels  during  the  digestion  of  waste  activated 
sludge  was  examined.  Results  indicate  that  normal 
substrate  flow  is  interrupted  at  a  point  in  the 
degradation  sequence  prior  to  the  methanogenic 
steps  by  the  pulse  addition  of  heavy  metals.  Sub- 
strate pulsing  experiments  were  used  to  help  assess 
which  groups  of  the  anaerobic  ecosystem  were 
inhibited  by  heavy  metal  addition.  Results  indicate 
hydrogen  monitoring  holds  promise  as  an  effective 
means  to  examine  digester  upset  brought  on  as  a 
consequence  of  heavy  metal  induced  inhibition. 
Results  also  demonstrate  the  need  to  supplement 
pure  and  enrichment  culture  studies  with  assays 
that  examine  the  response  of  the  entire  ecosystem 
of  interest.  A  characteristic  carbon  monoxide  re- 


sponse was  also  observed  and  may  be  useful  in 
detecting  metal  induced  inhibition.  (Author's  ab- 
stract) 
W89-09830 


THERMAL  CONDUCTD/ITY  OF  SLUDGES, 

Duke  Univ.,  Durham,   NC.   Dept.   of  Civil  and 

Environmental  Engineering. 

P.  A.  Vesilind,  and  C.  J.  Martel. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  241- 

245,  1989.  10  fig,  9  ref. 

Descriptors:  'Sludge,  'Sludge  bed,  'Sludge  dis- 
posal, 'Sludge  drying,  Conductivity,  Freezing, 
Thawing,  Design  criteria. 

The  time  needed  to  thaw  sludge  naturally  in  a 
freezing  bed  depends  on  the  thermal  conductivity 
of  the  settled  sludge  layer  deposited  on  the  thaw- 
ing sludge.  The  objective  of  this  research  is  to 
measure  the  thermal  conductivity  of  this  layer.  Six 
different  sludges  are  tested,  and  it  is  found  that 
thermal  conductivity  is  found  to  be  about  0.00085 
cal/cm  sC.  In  general,  thermal  conductivity  de- 
creases with  increased  solids  concentration.  The 
implication  of  these  results  to  the  design  of  a 
freezing  bed  is  important.  Since  sludge  has  a  lower 
thermal  conductivity  than  waters,  greater  emphasis 
must  be  given  to  the  thawing  design  depth  if  the 
frozen  sludge  is  to  be  completely  thawed  and 
drained  during  the  summer  season.  (Author's  ab- 
stract) 
W89-09833 


CONVERSION  OF  CELLULOSIC  WASTE  TO 
POLYMERIC  ADSORBENT  RESIN  FOR 
WATER  CONTAMINANTS  REMOVAL, 

Howard  Univ.,  Washington,  DC.  School  of  Engi- 
neering. 

M.  T.  Angaji,  and  M.  M.  Varma. 
Journal  of  Environmental  Systems  JEVSBH,  Vol. 
18,  No.  2,  p  153-158,  1988-89.  12  ref. 

Descriptors:  'Adsorbents,  'Waste  disposal, 
'Wastewater  treatment,  Cadmium,  Cellulose,  Haz- 
ardous wastes. 

A  method  of  converting  cellulose-containing 
wastes  into  a  polymeric  resin  (cellulose  graft  po- 
lyacrylonitrile)  is  described  which  uses  the  result- 
ing material  to  remove  hazardous  contaminants 
from  water.  The  preliminary  laboratory  studies 
showed  that  cellulose  grafted  polyacrylonitrile  re- 
moved 99.5%  of  nonylphenol  from  aqueous  solu- 
tions. High  performance  liquid  chromatography 
was  used  for  measuring  nonylphenol.  It  was  also 
found  that  78%  of  cadmium  was  removed.  Cadmi- 
um was  measured  using  atomic  absorption  tech- 
niques. The  limited  results  show  that  cellulose 
grafted  copolymer  has  promising  industrial  appli- 
cation for  removing  water  contaminants  from 
aqueous  solution.  The  technique  appears  to  offer 
significant  economic,  energy,  and  environmental 
advantages  over  alternative  methods  and  to  pro- 
vide a  way  to  improve  various  waste  disposal  and 
recovery  systems.  (Miller-PTT) 
W89-09853 


PERFORMANCE  OF  ULTRA-LOW-VOLUME, 
FLUSH  TOILETS  IN  PHOENLX, 

Ayres  Associates,  Tampa,  FL. 

For  primary  bibliographic   entry   see  Field   3D. 

W89-09861 


BIO-AGGLUTINATION  FOR  IMPROVING  AC- 
TTVATED  SLUDGE  PERFORMANCE, 

Korea  Advanced  Inst,  of  Science  and  Technology, 

Seoul  (Republic  of  Korea). 

H.  S.  Shin,  H.  S.  Park,  and  R.  W.  Regan. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  77,  No.  2/3,  p  277-288,  December  1988.  5  fig, 

5  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Biological  wastewater  treatment, 
Oxidation,  Flocculation,  Sludge. 

An  attempt  was  made  to  improve  the  treatment 
efficiency  of  an  activated  sludge  system  by  operat- 


ing it  in  a  combination  of  high-growth  and  low- 
growth  conditions  for  maximum  biooxidation  and 
bioflocculation,  respectively.  The  experiment  was 
conducted  in  batch  and  continuous  reactors,  and 
simulation  was  carried  out  to  evaluate  the  system 
proposed  on  the  basis  of  the  results  obtained.  The 
observed  yield  coefficient  and  specific  substrate 
utilization  rate  were  affected  by  the  mean  cell 
residence  time.  Mixing  intensity  had  a  marginal 
effect  on  the  sludge  volume  index  and  supernatant 
chemical  oxygen  demand.  Bioflocculation  was 
more  affected  by  sludge  characteristics  than  by 
mixing  intensity.  The  simulation  results  indicate 
that  the  proposed  system  could  produce  the  same 
amount  of  sludge  as  conventional  processes  but 
with  improved  treatment  efficiency.  (Author's  ab- 
stract) 
W89-09917 


NARRAGANSETT  BAY  POLLUTION  CON- 
TROL: AN  EVALUATION  OF  PROGRAM  OUT- 
COME, 

Rhode  Island  Univ.,  Kingston.  Marine  Affairs  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-09946 


EFFECT  OF  PH  ON  THE  INDIRECT  PHOTOL- 
YSIS TREATMENT  OF  THREE  REFRACTORY 
HERBICIDES, 

Nevada  Univ.,  Reno.  Dept.  of  Civil  Engineering. 
R.  J.  Watts,  V.  D.  Adams,  and  E.  J.  Middlebrooks. 
Chemosphere  CMSHAP,  Vol.  17,  No.  10,  p  2083- 
2091,  1988.  6  fig,  23  ref. 

Descriptors:  'Photolysis,  'Hydrogen  ion  concen- 
tration, 'Herbicides,  'Organic  compounds, 
•Wastewater  treatment,  Chemical  properties,  Eco- 
nomic aspects,  Costs,  Wastewater  treatment,  Agri- 
cultural chemicals. 

Indirect  photolysis  rates  for  the  methylene  blue- 
sensitized  and  riboflavin-sensitized  photolysis  of 
the  refractory  herbicides  bromacil  (5-bromo-3-sec- 
butyl-6-methyluracil),  terbacil  (3-tert-butyl-5- 
chloro-6-methyluracil),  and  fluometuron  (N,N-di- 
methyl-N'-(3-(trifluoromethyl)phenyl)urea)  were 
investigated  as  a  function  of  pH.  Methylene  blue 
sensitized  photolysis  rates  were  highest  at  basic 
pH;  riboflavin-sensitized  photolysis  rates  varied 
and  were  substrate-specific.  Methylene  blue  and 
riboflavin  bleaching  rates  were  highest  at  basic  pH. 
Operation  and  maintenance  costs  for  a  photolysis 
treatment  system  may  be  reduced  if  sensitizer 
bleaching  is  kept  to  a  minimum.  Earlier  studies 
emphasized  minimizing  sensitizer  bleaching  by 
controlling  waste  concentration,  pH,  and  dissolved 
oxygen,  thereby  making  sensitizer  additions  mini- 
mal. In  a  completely  mixed  photolysis  reactor,  the 
concentration  of  sensitizer  could  be  nearly  equal 
throughout  the  system.  Sensitizer  degradation 
would  not  be  as  crucial  as  in  a  plug  flow  regime.  A 
complete-mix  system  would  require  an  ion  ex- 
change recovery  system  for  the  sensitizer  with 
subsequent  recycle  to  the  headworks  of  the  reac- 
tor; this  system  may  prove  to  be  expensive.  (Fried- 
mann-PTT) 
W89-09957 


CHARACTERTZATION  OF  THE  BACTERIAL 
POPULATION  STRUCTURE  EN  AN  ANAERO- 
BIC-AEROBIC ACITVATED  SLUDGE  SYSTEM 
ON  THE  BASIS  OF  RESPIRATORY  QUINONE 
PROFILES, 

Konishi  Co.  Ltd.,  Tokyo  (Japan).  Tokyo  Research 
Lab. 

A.  Hiraishi,  K.  Masamune,  and  H.  Kitamura. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  4,  p  897-901,  April  1989.  2 
fig,  3  tab,  23  ref. 

Descriptors:  'Bacterial  analysis,  'Activated 
sludge,  'Sewage  bacteria,  'Biological  wastewater 
treatment,  Acinetobacter,  Quinones,  High  per- 
formance liquid  chromatography,  Anaerobic  con- 
ditions, Aerobic  conditions. 

Bacterial  respiratory  quinones  were  used  as  bio- 
markers    for    studying    the    bacterial    population 
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structure,  especially  the  content  of  Acinetobacter 
species,  in  a  laboratory-scale  anaerobic-aerobic  ac- 
tivated sludge  system  and  in  the  standard  aerobic 
system.  All  tested  sludges  contained  both  ubiquin- 
one and  menaquinone,  with  a  molar  ratio  of  about 
1:0.5.  High  performance  liquid  chromatography 
showed  that  ubiquinone  with  eight  isoprene  units 
(Q-8)  was  present  as  the  predominant  ubiquinone, 
Q-10  was  the  second  most  common  type,  and  Q-9 
and  other  homologs  were  minor  components  in  the 
anaerobic-aerobic  sludge  and  the  standard  aerobic 
sludge.  Bacteriological  examination  indicated  that, 
in  both  sludge  systems,  Q-8-containing  bacteria 
constituted  a  large  proportion  of  the  aerobic  heter- 
otrophic bacterial  flora,  but  only  a  few  strains  with 
Q-9  were  found.  These  findings  demonstrate  that 
the  population  of  Acinetobacter  species,  which 
contain  Q-9  as  the  major  quinone,  is  negligible  in 
those  environments.  The  present  results  suggest 
that  the  introduction  of  anaerobic  conditions  into 
the  aerobic  batch  process  has  little  influence  on  the 
bacterial  community  structure.  (Author's  abstract) 
W89-09965 


EFFECT  OF  CALCIUM  ON  ANAEROBIC  DI- 
GESTION, 

Rhodes    Univ.,    Grahamstown    (South    Africa). 

Dept.  of  Chemistry  and  Biochemistry. 

C.  A.  Jackson-Moss,  J.  R.  Duncan,  and  D.  R. 

Cooper. 

Biotechnology  Letters  BILED3,  Vol.  11,  No.  3,  p 

219-224,  March  1989.  3  fig,  2  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Bacteria,  'Calcium,  'Sludge,  Hydrogen 
ion  concentration,  Volatile  fatty  acids,  Chemical 
oxygen  demand,  Methane  bacteria. 

The  ability  of  methanogenic  bacteria  to  adapt  to 
high  concentrations  of  Ca  was  investigated  using  a 
9  liter  Upflow  Anaerobic  Sludge  Blanket  reactor 
fed  semi-continuously  with  a  synthetic  waste.  A  Ca 
concentration  of  up  to  700  mg/1  had  no  inhibitory 
effect  on  anaerobic  digestion.  The  volume  of 
biogas  produced  remained  constant  over  the  exper- 
imental period,  with  the  methane  content  varying 
between  75-80%.  The  pH,  volatile  fatty  acids  and 
percentage  chemical  oxygen  demand  removed 
were  also  maintained  at  a  stable  level,  indicating 
that  methanogens  have  the  ability  to  adapt  to  high 
concentrations  of  Ca  and  that  after  acclimatization, 
the  metabolic  activity  of  the  microbes  is  the  same 
as  at  low  concentrations  of  Ca.  Anaerobic  diges- 
tion can  thus  be  used  for  treatment  of  wastewaters 
containing  high  concentrations  of  Ca,  provided  the 
microorganisms  have  sufficient  time  to  adapt  to  the 
presence  of  Ca.  (Sand-PTT) 
W89-09988 


KINETICS  OF  ACETATE,  PROPIONATE  AND 
BUTYRATE  IN  THE  TREATMENT  OF  A  SEMI- 
SYNTHETIC LANDFILL  LEACHATE  ON  AN- 
AEROBIC FILTER, 

Institut  National  des  Sciences  Appliquees  de  Lyon, 

Villeurbanne  (France).  Lab.  de  Chimie  et  Genie  de 

l'Environnement. 

R.  Gourdon,  C.  Cornel,  P.  Vermande,  and  J. 

Veron. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

33,  p  1167-1181,  April  5,  1989.  14  fig,  9  tab,  32  ref. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion treatment,  'Landfills,  'Leachates,  'Volatile 
acids,  'Anaerobic  digestion,  Acetate,  Propionate, 
Butyrate,  Kinetics,  Computer  models,  Simulation. 

The  kinetics  of  acetate,  propionate,  and  butyrate 
removal  was  studied  in  conditions  of  leachate 
treatment  in  a  plug  flow  anaerobic  fixed-film  reac- 
tor. An  original  experimental  procedure  was  fol- 
lowed under  sequential  feeding  conditions  to  main- 
tain the  bacterial  biomass  in  a  quasi-steady  state  all 
along  the  study.  With  an  appropriate  computer 
program  based  on  the  least  squares  method,  the 
apparent  kinetic  parameters  of  volatile  fatty  acid 
(VFA)  removal  were  calculated  within  concentra- 
tion ranges  below  the  levels  of  salt  inhibition.  The 
models  proposed  are  based  on  simple  theoretical 
considerations.  Kinetic  constants  were  used  to  pre- 
dict the  removal  of  mixtures  of  the  three  major 
VFAs    studied,    at    various    feed    concentrations. 


Three  sets  of  concentrations  were  tested,  and  the 
experimental  data  were  compared  to  the  simula- 
tions. This  study,  together  with  other  experimental 
observations  previously  reported,  suggests  that 
under  sequential  feeding  conditions  the  classical 
assumption  of  butyrate  beta-oxidation  should  be 
rejected.  Butyrate  seems  to  be  anaerobically  decar- 
boxylated,  but  propionate  thus  formed  inside  the 
biofilm  is  degraded  as  soon  as  its  formation  pro- 
ceeds. It  was  therefore  considered  that  butyrate 
degradation  produces,  through  propionate  interme- 
diate, 1  mole  acetate  per  mole  butyrate  removed. 
When  propionate  or  butyrate  concentrations  were 
high,  the  same  phenomenon  was  noted,  to  a  much 
lower  extent,  for  the  degradation  of  acetate  formed 
inside  the  biofilm.  (Author's  abstract) 
W89-09989 


EFFECTS  OF  METALS  FROM  MINE  TAIL- 
INGS ON  THE  MICROFLORA  OF  A  MARSH 
TREATMENT  SYSTEM, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 10080 


WATER  AND  SANITATION  FOR  ALL, 

Global  Water,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-10101 


VIABLE  LOW-COST  SANITATION  OPTIONS, 

Bouwcentrum,  Rotterdam  (Netherlands). 
K.  Nimpuno. 

IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  265-282,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Sanitation, 
'Developing  countries,  Cesspools,  Latrines,  Eco- 
nomic aspects,  Aqua  privy,  Vietnamese  toilet,  Toi- 
lets, Anaerobic  digestion,  Double  pour  flush 
system,  Composting,  Aerobic  composting. 

Low-cost  sanitation  systems  for  developing  coun- 
tries must  consider  simple  operation,  low  construc- 
tion costs,  easy  construction  from  local  materials, 
avoidance  of  water  use,  adaptability  to  high  densi- 
ty urban  areas,  prevention  of  soil  and  water  con- 
tamination, exclusion  of  flies  and  animals,  mini- 
mum handling  of  excreta,  and  freedom  from  odors 
and  unsightly  conditions.  Bucket  latrines,  in  which 
the  contents  are  chemically  treated  and  transport- 
ed to  a  treatment  plant,  proved  too  expensive. 
Likewise  on-site  treatment  systems  (moldering  toi- 
lets, composting  toilets,  and  incinerating  toilets) 
proved  too  expensive  and  difficult  to  operate  in 
humid  regions.  Cost  analysis  of  several  sewage 
systems,  including  original  cost,  water  costs,  and 
recurrent  costs  shows  a  low-cost  group  (pour  flush 
toilet,  pit  latrine,  communal  toilet,  vacuum-truck 
cartage,  low-cost  septic  tank,  composting  toilet, 
and  bucket  cartage);  a  medium-cost  group 
(sewered  aquaprivy,  aquaprivy,  and  Japanese 
vacuum-truck  cartage);  and  a  high-cost  group 
(septic  tank  and  sewerage).  Among  the  more  prac- 
tical and  successful  systems  are  the  aquaprivy, 
cesspool,  Vietnamese  toilet,  improved  pit  latrine, 
double  pour  flush  system,  and  aerobic  composting. 
(See  also  W89-10100)  (Cassar-PTT) 
W89-10113 


LEAD  RECOVERY  FROM  AQUEOUS  SOLU- 
TION AND  WASTEWATER  BY  CEMENTA- 
TION UTILIZING  AN  IRON  ROTATING  DISC, 

Thessaloniki  Univ.,  Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
T.  Angelidis,  K.  Fytianos,  and  G.  Vasilikiotis. 
Resources,  Conservation  and  Recycling,  Vol.  2, 
No.  2,  p  131-138,  February  1989.  4  fig,  1  tab,  12 
ref. 

Descriptors:  'Recycling,  'Industrial  wastewater, 
•Lead,  'Electrochemistry,  'Iron,  'Wastewater 
treatment,  'Chemical  precipitation,  Reclamation, 
Hydrogen  ion  concentration,  Temperature,  Coagu- 
lation. 

The  storage  battery  industry  is  the  largest  con- 
sumer of  lead,  and  therefore  a  prime  concern  for 


some  engineers  is  how  to  remove  and/or  recover 
the  lead  from  used  batteries.  Cementation,  the  elec- 
trochemical precipitation  of  a  metal,  usually  from 
an  aqueous  solution  of  its  salts,  by  a  more  electro- 
positive metal,  has  the  advantages  of  simple  con- 
trol requirements,  low  energy  consumption,  and 
recovery  of  valuable  or  toxic  metals  in  a  harmless 
and  reusable  form.  The  most  effective  precipitant 
geometry  for  the  investigation  of  the  kinetics  of  a 
cementation  system  is  that  of  a  smooth  rotating 
disc.  A  lead-ion  cementation  system  was  investi- 
gated using  an  iron  rotating  disc.  The  extent  of 
lead  removal  and  excess  iron  consumption  in  simi- 
lar conditions  to  those  of  lead-bearing  wastewater 
were  determined  experimentally  for  different 
values  of  pH,  rotating  disc  speed,  temperature,  and 
initial  lead-ion  concentration.  The  experimental 
data  were  compared  by  means  of  rate  coefficients. 
The  efficiency  of  lead  removal  was  tested  using 
wastewater  from  the  manufacture  of  storage  bat- 
teries. It  was  concluded  that  an  iron  rotating  disc 
can  be  used  effectively  for  the  recovery  of  lead 
ions  from  aqueous  solutions  and  wastewater.  Lead 
is  replaced  by  a  less  toxic  metal,  and  excess  iron 
produced  can  be  used  as  a  coagulant  for  the  pre- 
cipitation treatment  of  the  wastewater.  (Fish-PTT) 
W89-10193 


DEWATERTNG  MUNICIPAL  SEWAGE 
SLUDGES  SELECTING  A  PROCESS, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Center  for  Environmental  Research  Informa- 
tion. 

J.  E.  Smith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-238159. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/175,  August  1988.  7p, 
4  fig,  7  tab. 

Descriptors:  'Dewatering,  'Wastewater  treatment, 
•Municipal  wastewater,  Sludge  drying,  Filtration, 
Centrifugation,  Sludge  disposal. 

Using  information  and  data  obtained  for  an  update 
of  the  EPA's  guidance  document  on  dewatering 
municipal  wastewater  sludges,  a  sequential  review 
is  made  of  key  considerations  in  selecting  an  opti- 
mum process.  Included  in  the  discussion  are  the 
principal  mechanical  dewatering  devices  now 
being  applied:  continuous  belt  filter  presses,  solid 
bowl  centrifuges  and  recessed  plate  filter  presses; 
their  simplicity  of  operation  and  their  major  oper- 
ational variables.  All  of  the  various  methods  of 
mechanical  sludge  dewatering  have  the  capability 
to  produce  good  recovery  (>  90  percent)  of  feed 
solids  and  thus  the  major  differentiation  is  the  cake 
solids  content.  The  capital  cost  and  O&M  costs 
associated  with  dewatering  may  be  of  secondary 
concern  if  there  is  a  high  cost  associated  with  the 
water  content  of  the  sludge.  Selection  criteria  for  a 
plant's  dewatering  process  are  critiqued  in  light  of 
how  the  sludge  will  be  disposed  of,  plant  size  and 
ease  of  the  dewatering  processes'  operation.  (Au- 
thor's abstract) 
W89-10248 


STORM     WATER     MANAGEMENT    MODEL, 
VERSION  4.  PART  A:  USER'S  MANUAL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10257 


SEWER  REHABILITATION  (JAN  77-AUG  88). 
CITATIONS  FROM  THE  SELECTED  WATER 
RESOURCES  ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  8A. 
W89- 10259 


SURVEY  AND  EVALUATION  OF  FINE 
BUBBLE  DOME  AND  DISC  DIFFUSER  AER- 
ATION SYSTEMS  IN  NORTH  AMERICA, 

Houck  (D.H.)  Associates,  Inc.,  Silver  Spring,  MD. 

D.  H.  Houck. 

Available  from  the  National  Technical  Information 
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Service,  Springfield,  VA  22161,  as  PB88-243886. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/001,  August  1988.  99p, 
4  fig,  7  tab,  8  ref,  2  append.  EPA  Contract 
C2667NASX. 

Descriptors:  'Diffusers,  'Aeration,  'Bubble  dome, 
•Wastewater  facilities,  'Surveys,  Wastewater 
treatment,  Maintenance,  Performance  evaluation. 

This  research  project  was  undertaken  with  the 
overall  objective  of  better  defining  the  oxygen 
transfer  performance,  operation  and  maintenance 
(O&M)  requirements,  and  proper  design  approach- 
es for  ceramic  fine  bubble  dome  and  disc  diffuser 
aeration  systems  used  in  activated  sludge 
wastewater  treatment.  A  study  of  dome  and  disc 
diffuser  aeration  systems  in  19  North  American 
activated  sludge  plants  was  carried  out  during  this 
project.  Two  of  the  plants  were  located  in  the 
metropolitan  Toronto  (Ontario),  Canada,  area.  The 
remaining  17  were  located  in  the  United  States. 
The  plants  were  selected  from  installation  lists 
provided  by  the  principal  manufacturers  of  dome 
and  disc  diffuser  equipment  on  the  bases  of  size  and 
age  of  the  system,  location,  and  quality  of  available 
data.  All  were  municipal  wastewater  treatment 
plants  treating  predominantly  domestic  wastes, 
though  some  had  significant  industrial  flows  as 
well.  Data  on  design  bases,  influent  and  effluent 
wastewater  characteristics,  aeration  power  and  air 
flow,  and  O&M  experience  were  requested  from 
each  plant.  These  were  supplemented  as  needed  by 
on-site  investigations  and  interviews  that  focused 
on  the  practical  operating  experience  of  plant  per- 
sonnel. The  results  of  this  work  provide  ample 
evidence  that,  although  the  North  American  expe- 
rience has  not  been  as  uniformly  satisfactory  as 
that  of  overseas  users,  ceramic  fine  bubble  aeration 
technology  can  be  successfully  implemented  here. 
Those  plants  that  have  avoided  major  design  flaws 
and  are  operated  conscientiously  are  performing 
quite  well.  Most  of  the  problems  being  experienced 
would  require  little  money  or  time  to  correct. 
Better  training  of  plant  operators  and  improved 
design  practices  are  urgently  needed.  Also,  in- 
creased emphasis  should  be  placed  on  using  ceram- 
ic systems  in  larger,  better  maintained  plants  where 
the  cost  savings  realized  can  be  quite  large.  Cur- 
rently, most  North  American  ceramic  diffuser  sys- 
tems are  installed  in  plants  of  <  5  million  gallons/ 
day  capacity.  (Author's  abstract) 
W89- 10280 


ANAEROBIC  FLUID-BED  TREATMENT  OF 
COAL  CONVERSION  WASTEWATER, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

M.  T.  Suidan,  J.  T.  Pfeffer,  G.  F.  Nakhla,  and  U. 

K.  Traegner. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-009690. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  DOE/PPC/90514--T6,  (1988).  13p,  1 

tab,  1  ref.  DOE  Contract  DE-FG22-86PC90514. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Mine  wastes,  'Coal  wastes,  'Mathe- 
matical studies,  Coal  mines,  Granular  activated 
carbon,  Adsorption,  Mathematical  models. 

Anaerobic  fluidized-bed  granular  activated  carbon 
(GAC)  reactors  have  been  proven  successful  for 
the  treatment  of  biologically  inhibiting 
wastewaters  such  as  coal  conversion  wastewaters. 
However,  in  treating  such  wastewaters  which  con- 
tain compounds  that  not  only  resist  biodegradation 
but  also  inhibit  the  degradation  of  other  com- 
pounds, adsorption  on  GAC  represents  a  viable 
strategy  for  the  removal  of  these  inhibitory  com- 
pounds. Since  the  adsorptive  capacity  of  the  reac- 
tor media  is  limited,  partial  replacement  of  the 
carbon  bed  is  then  necessary  to  maintain  the  con- 
centration of  inhibitory  compounds  below  thresh- 
old levels.  The  cost  of  the  GAC  replacement 
therefore  represents  a  major  operating  cost  of  the 
system.  The  hydraulic  detention  times  and  the 
associated  carbon  inventory  represent  the  single 
most  important  capita]  cost  parameter.  The  objec- 
tives of  this  research  were  to  determine,  using 
experimental  and  modeling  strategies,  the  effects  of 
hydraulic  detention  time  and  the  schedule  of  GAC 


replacement  on  the  performance  of  fluidized  bed 
GAC  anaerobic  reactors  during  the  treatment  of 
coal  conversion  wastewater.  This  objective  was 
realized  by  the  following  activities:  (1)  Operation 
of  two  expanded-bed  GAC  anaerobic  reactors  at 
empty-bed  hydraulic  detention  times  of  1.0  and  0.5 
days.  The  wastewater  fed  to  the  two  reactors 
included  phenol,  acetic  acid  and  o-cresol  as  model 
compounds  of  a  real  coal  conversion  wastewater; 
(2)  Development  of  a  mathematical  model  of  the 
expanded  GAC  anaerobic  reactor  incorporating 
the  various  interactions  that  occur  in  this  process 
such  as  biodegradation,  adsorption  on  GAC,  and 
the  regular  replacement  of  reactor  GAC  with 
virgin  media;  and  (3)  The  calibrated  model  will  be 
used  to  analyze  a  vast  volume  of  experimental  data 
on  the  treatment  of  coal  gasification  wastewater 
and  refinery  sour  water  stripper  bottoms  using 
fluidized  bed  GAC  anaerobic  reactors.  (Lantz- 
PTT) 
W89-10282 


DEVELOPMENT  OF  WATER  AND  SOIL 
TREATMENT  TECHNOLOGY  BASED  ON  THE 
UTILIZATION  OF  A  WHITE-ROT,  WOOD 
ROTTING  FUNGUS, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
J.  A.  Glaser. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-238175. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/143,  August  1988. 
12p,  32  ref. 

Descriptors:  'Wastewater  treatment,  'Soil  treat- 
ment, 'Biodegradation,  'Fungi,  Hazardous  wastes, 
Organic  compounds,  Lignin,  Polychlorinated  bi- 
phenyls,  Arochlor,  DDT,  Lindane,  Chlorinated 
hydrocarbons. 

The  wood  rotting  fungus,  Phanerochaete  chryso- 
sporium  has  been  selected  as  a  candidate  species  to 
be  used  as  a  degrader  of  hazardous  waste  organic 
constituents  found  in  liquids  and  soils.  The  selec- 
tion of  this  species  is  attributable  to  its  rapid 
growth,  its  ability  to  degrade  lignin  rapidly,  its 
ability  to  asexually  multiply,  and  its  high  tempera- 
ture optimum.  Based  on  the  fungus'  ability  to  de- 
grade lignin  several  investigators  speculated  that 
the  fungus  should  be  able  to  degrade  aromatic 
organic  constituents  found  in  hazardous  waste. 
Early  studies  with  the  polychlorinated  biphenyl 
mixture  Arochlor  1254,  DDT,  Lindane  and  other 
chlorinated  contaminants  indicated  that  the  fungus 
may  have  exceptional  degradative  abilities.  The 
lignin  degrading  ability  of  the  fungus  is  a  second- 
ary metabolic  cycle  that  is  controlled  by  the  ab- 
sence of  certain  nutrients.  (Author's  abstract) 
W89- 10290 


CATALYTIC  DESTRUCTION  OF  HAZARDOUS 
ORGANICS  IN  AQUEOUS  SOLUTIONS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
E.  G  Baker,  and  L.  J.  Sealock. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-009535. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-6491-2,  April  1988.  45p,  8  fig,  7 
tab,  15  ref,  append.  DOE  Contract  DE-AC06- 
76RL0-1830. 

Descriptors:  'Chemical  degradation,  'Chlorinated 
hydrocarbons,  'Wastewater  treatment,  'Hazard- 
ous wastes,  'Organic  compounds,  'Catalysts,  Hy- 
drocarbons, Benzene,  Hexane,  Naphthalene, 
Chlorobenzene,  Trichloroethylene. 

Pacific  Northwest  Laboratory  (PNL)  is  develop- 
ing a  process  for  destroying  hazardous  organics 
and  chlorinated  organics  in  aqueous  solutions.  The 
process  is  targeted  at  liquid  waste  streams  that  are 
difficult  and  costly  to  treat  with  conventional  or 
developing  technologies.  In  the  PNL  process, 
aqueous  solutions  are  treated  with  a  transition 
metal  catalyst  at  300  C  to  460  C  and  200  to  5000 
psig  pressure  to  convert  the  wastes  to  innocuous 
gases.  During  proof-of-principle  tests  conducted  in 
a  1 -liter  batch  reactor,  destruction  of  over  99%  (in 
most  cases  approaching  99.9%)  of  the  organic  ma- 
terial   was    achieved.    Hexane    (methyl    isobutyl 
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ketone,  MIBK),  p-cresol,  hexane,  benzene,  and 
naphthalene  were  used  as  model  waste  materials. 
The  only  major  product  with  all  of  the  organic 
compounds  was  a  gas  containing  50%  to  75% 
methane,  25%  to  45%  carbon  dioxide,  and  0%  to 
5%  hydrogen.  Two  chlorinated  hydrocarbons, 
chlorobenzene  and  trichloroethylene  (TCE),  were 
also  tested.  Destruction  of  both  compounds  was 
99%  or  greater,  but  the  products  were  different 
from  those  obtained  from  hydrocarbons.  With 
TCE,  the  major  product  was  carbon  dioxide;  with 
chlorobenzene  the  major  product  identified  was 
benzene.  In  the  tests  with  the  chlorinated  hydro- 
carbons, the  chlorine  was  converted  to  HC1  and 
the  reduced  nickel  was  converted  to  nickel  hy- 
droxide, which  may  be  detrimental  to  long-term 
catalyst  activity.  The  first  6  months  of  testing  in 
the  batch  reactor  have  indicated  that  the  concept 
has  significant  promise  as  a  commercial  process  for 
destroying  hazardous  organics  and  chlorinated  or- 
ganics in  aqueous  streams.  The  major  benefit  of 
catalytic  destruction,  compared  with  conventional 
treatment  technology  such  as  carbon  adsorption  or 
air  stripping,  is  that  the  process  removes  and  de- 
stroys the  organic  materials.  No  hazardous  residu- 
als are  produced.  (Lantz-PTT) 
W89-10296 


COMPUTER  MODEL  FOR  OPTIMIZING  THE 
OPERATION  OF  A  WASTEWATER  TREAT- 
MENT SYSTEM  DEALING  WITH  WET 
WEATHER  FLOWS, 

WJK  Associates  Ltd.,  Milwaukee,  WI. 
W.  J.  Katz,  V.  Novotny,  and  D.  Lee. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-235890. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Phase  I  Report  to  the  National  Science  Founda- 
tion. Report  No.  NSF/CEE-85011,  September 
1985.  66p,  12  fig,  3  tab,  52  ref.  NSF  GRant  CEE 
8460662. 

Descriptors:  'Computer  models,  'Wastewater 
treatment,  'Water  pollution  control,  'Model  stud- 
ies, Mathematical  studies,  ARIMA  models,  Weath- 
er, Water  pollution  prevention. 

The  feasibility  of  using  the  Box-Jenkins  Auto-Re- 
gressive Integrated  Moving  Average  (ARIMA) 
Models  as  a  tool  to  control  discharges  of  untreated 
overflows  of  combined  sewage  (CSO's)  was  inves- 
tigated. These  models  can  describe  the  input/ 
output  relationships  of  a  sewage  system  and  the 
components  of  this  system.  Operations  data  were 
obtained  from  Kenosha,  Wisconsin  to  test  the 
ARIMA  Models.  These  data  included  both  dry 
weather  and  wet  weather  operations.  The  ARIMA 
Models  were  examined  using  an  IBM-PC  comput- 
er. From  this  preliminary  examination,  it  is  highly 
probable  that  the  ARIMA  Models  will  be  of  prac- 
tical use  in  managing  wet  weather  flows  in  sewage 
systems  to  minimize  pollution.  (Author's  abstract) 
W89-10310 


WASTEWATER  AND  HAZARDOUS  WASTE 
SURVEY,  HOMESTEAD  AFB,  FLORIDA, 

Air  Force  Occupational  and  Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
C.  Attebery,  and  R.  A.  Tetla. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A195  702. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report,  March  1988.  88p,  7  fig,  9  tab,  8  ref,  6 
append. 

Descriptors:  'Wastewater  treatment,  'Hazardous 
materials,  'Waste  management,  'Water  pollution 
prevention,  'Florida,  Homestead  Air  Force  Base, 
Military  reservations,  Silver,  Benzene,  Chlorinated 
hydrocarbons,  Mercury,  Oil  pollution,  Hydrocar- 
bons. 

Wastewater  and  hazardous  waste  surveys  were 
conducted  at  Homestead  AFB  to  address  possible 
problems  with  oil/water  separators  and  to  evaluate 
the  hazardous  waste  management  program.  The 
analytical  results  from  the  wastewater  survey 
showed  mercury,  silver,  benzenes,  chlorinated  ben- 
zenes, fuel  components,  and  various  purgeable  ha- 
locarbons  above  the  discharge  limit  presented  in 
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the  Dade  County  Code.  Recommendations  include 
the  following:  (1)  wastewater  found  to  be  out  of 
compliance  should  be  resampled  to  verify  the 
chemical  concentrations;  (2)  the  separator  located 
outside  the  jet  engine  test  cell  should  be  pumped 
out  and  the  contents  disposed  of  as  hazardous 
waste;  (3)  Homestead  AFB  needs  to  update  their 
waste  analysis  plan;  (4)  the  base  should  do  charac- 
teristic hazardous  waste  analysis  on  neutralized 
battery  acid;  (5)  containers  at  waste  storage  sites 
should  be  secured;  (6)  paint  booth  wastewater 
should  be  routinely  tested  for  characteristic  haz- 
ardous waste;  (7)  the  Hazardous  Waste  Training 
program  should  be  upgraded  to  include  inputs 
from  the  Bioenvironmental  Engineering  Shop;  and 
(8)  the  base  fuels  lab  should  test  all  fuel  brought  to 
the  fire  training  pit.  (Lantz-PTT) 
W89-10365 


REMOVAL  AND  SELECTP/E  RECOVERY  OF 
HEAVY  METAL  IONS  FROM  INDUSTRIAL 
WASTE  WATERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Chemistry 

D.  W.  Darnall,  and  J.  Gardea-Torresdey. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89- 166763/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report, 
February  1989.  87p,  60  fig,  1  tab,  41  ref.  Contract 
USGS   1 4-08-000 1-G 1286.  State  project   1345660. 

Descriptors:  'Wastewater  treatment,  'Metal  ion 
binding,  'Biomass,  'Cyanidium,  Water  treatment, 
Algae,  Heavy  metal  ions,  Industrial  wastewater, 
Electroplating  wastewater,  Spirulina,  Copper  ions, 
Silica  polymers,  Waste  recovery. 

The  influence  of  hard-water  components 
(calcium(II)  and  magnesium  (II)  on  metal  ion  bind- 
ing to  different  algal  biomasses  was  investigated. 
Concentrations  as  high  as  10,000  ppm  of  calcium 
and  magnesium  ions  were  virtually  without  effect 
on  the  binding  of  copper(II),  aluminum(III), 
gold(III),  and  mercury(II)  ions  to  harvested  cells 
of  Spirulina  or  Cyanidium.  Slight  inhibition  of 
cadmium(II),  nickel(II).  and  zinc(ipion  binding 
was  observed  for  both  algal  species.  Different 
algal-silica  polymers  showed  good  copper  binding 
properties  when  exposed  to  an  authentic  copper- 
plating  bath  sample.  However,  various  algal  poly- 
mers exhibited  substantial  variations  in  perform- 
ance under  comparable  conditions.  The  algal,  Spir- 
ulina and  Cyanidium,  were  cultured  under  differ- 
ent nitrogen  concentrations.  Metal  ion  binding  ex- 
periments with  the  resultant  biomass  indicated  that 
the  nitrogen  concentration  present  during  growth 
of  Spirulina  had  no  impact  on  its  metal  ion  binding 
capacity.  Conversely,  the  metal  ion  binding  capac- 
ity of  Cyanidium  was  decreased  in  biomass  grown 
at  nitrogen  levels  below  those  found  in  the  normal 
growth  medium;  however,  growth  medium  nitro- 
gen concentrations  above  normal  many  cause  in- 
creased expression  of  high  affinity  gold  binding 
sites.  The  copper  binding  capacity  of  Cyanidium 
biomass  was  found  to  increase,  when  cells  were 
cultured  in  medium  containing  elevated  levels  of 
copper  ion.  The  mechanism  of  metal  ion  binding  to 
algae  was  studied  by  modifying  algal  chemical 
functional  groups.  These  modifications  showed 
that  carboxyl  groups  are  primary  binding  sites. 
Amino  and  sulfhydryl  groups  also  play  a  role  in 
algal  metal  ion  binding,  but  to  a  lesser  extent. 
(USGS) 
W89-10476 


LIGHT-SENSITIZED  DECONTAMINATION 
OF  GROUNDWATER  HAZARDOUS  CHEMI- 
CALS, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

R.  A.  Larson,  M.  B.  Schlauch,  D.  D.  Ellis,  K.  A. 
Marley,  and  H.  L.  Ju. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-178578/ 
As,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Environmental  Research  Laboratory,  Final 
Report,  1988.  25p,  13  fig,  3  tab,  44  ref.  USGS 
contract  14-08-000 1-G  1298. 


Descriptors:  'Wastewater  treatment,  'Photosyn- 
thesis, 'Oxygen,  'Groundwater  pollution,  'Iron 
compounds,  'Riboflavin,  'Photolysis,  Herbicides, 
Sunlight,  Organic  compounds,  Atrazine,  Carbaryl, 
2-4-D,  Alachlor. 

The  use  of  sunlight,  oxygen,  and  dissolved  organic 
compounds  active  as  'photosensitizers'  (substances 
capable  of  absorbing  sunlight  and  transforming  it 
into  chemically  useful  forms)  is  a  promising  treat- 
ment for  contaminated  waters.  Light  is  absorbed 
by  the  sensitizing  substance,  raising  it  to  a  higher 
energy  excited  state.  Reaction  with  the  excited 
state  substance  converts  molecular  oxygen  to  a 
form  much  more  reactive  with  dissolved  com- 
pounds. Riboflavin  (Vitamin  B2),  a  naturally  oc- 
curring compound  and  a  known  photosensitizer, 
was  investigated  for  use  in  this  process.  A  series  of 
kinetic  experiments  explored  its  ability  to  photode- 
grade  several  aromatic  compounds,  phenols  and 
anilines,  that  are  related  to  some  herbicides  (such 
as  carbaryl,  2,4,-D,  alachlor,  atrazine,  and  triflura- 
lin)  commonly  found  in  polluted  waters.  It  was 
found  that  riboflavin  when  added  to  solutions  of 
phenols  or  anilines  greatly  accelerated  the  rate  of 
their  loss  in  the  presence  of  light.  The  sensitized 
photolysis  rates  increased  in  the  absence  of 
oxygen,  suggesting  a  mechanism  involving  direct 
energy  or  electron  transfer  between  flavin  excited 
states  and  acceptor  molecules.  In  addition,  it  was 
found  that  some  iron  salts  were  very  significant 
promoters  of  photodestruction  of  the  triazine  her- 
bicide, atrazine.  (USGS) 
W89- 10482 


BIODEGRADATION  OF  TRICHLOROETHY- 
LENE  AND  BIOMANIPULATION  OF 
AQUIFERS, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 
and  Operations  Research. 
P.  R.  Jaffe,  S.  W.  Taylor,  N.  H.  Baek,  P.  C.  D. 
Milly,  and  A.  C.  Marinucci. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-178594/ 
AS,  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Program,  Final  Report, 
August  1988.  189p,  68  fig,  21  tab,  109  ref.  USGS 
contract  14-08-000 1-G  1136. 

Descriptors:  'Wastewater  treatment,  'Trichlor- 
oethylene,  'Porous  media,  'Biological  treatment, 
•Anaerobic  digestion,  'Biodegradation,  Aquifer 
parameters,  Bacteria,  Groundwater  hydrology, 
Soil  microbiology,  Soil  physics,  Toxic  substances, 
Biofilm,  Biomass,  Permeability,  Dispersivity. 

Three  distinct  aspects  of  the  biodegradation  proc- 
ess in  a  porous  media  were  addressed:  (1)  The 
effect  of  the  trichloroethylene  (TCE)  concentra- 
tion on  bacterial  activity  was  investigated.  The 
results  showed  that  the  dissolved  phase  concentra- 
tion directly  affects  the  bacterial  activity.  For  aer- 
obic soils,  LD50  for  water  concentrations  ranged 
between  200-300  mg/L  for  C02  evolution,  and  80 
to  150  mg/L  for  dehydrogenase  activity.  (2)  The 
degradation  of  TCE  and  its  intermediates  by  mixed 
cultures  containing  fermenters  and  methanogens 
was  investigated.  Results  showed  that  fermenters 
play  an  important  role  in  this  process,  and  that  the 
degradation  rate  correlates  with  the  methanogenic 
activity.  It  was  shown  that  TCE  can  be  degraded 
by  these  mixed  cultures  via  1,1-dichloroethylene  to 
vinyl  chloride,  to  chloroethane  which  is  readily 
degradable.  Kinetic  rates  were  obtained  for  this 
degradation  process  and  normalized  with  respect 
to  the  methane  production.  (3)  The  effect  of  bio- 
mass production  in  a  porous  media  on  the  perme- 
ability and  dispersivity  was  investigated.  Experi- 
mental results  showed  that  the  permeability  of  a 
sandy  media  depends  on  the  biomass  if  the  biomass 
is  less  than  0.4  mg  of  organic  carbon/cu  cm,  and 
becomes  independent  of  the  biomass  for  higher 
values.  Changes  in  permeability  and  dispersivity  as 
a  function  of  the  biofilm  thickness  were  modeled 
successfully  using  a  modified  cut-and-random- 
rejoin-type  model.  (USGS) 
W89-10483 


NOVEL  TWO-STAGE  THREE  PHASE  FLLTD- 
IZED  BED  BIOREACTOR  WITH  IMMOBI- 
LIZED LrVING  CELLS  FOR  WASTEWATER 
TREATMENT  APPLICATION, 


Ohio  State  Univ.,  Columbus.  Dept.  of  Chemical 
Engineering. 
L.-S.  Fan. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-178602/ 
AS,  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  Ohio  State  University  Re- 
search Foundation,  Columbus,  RF  Project  765023/ 
717710,  October  1988.  120p,  53  fig,  10  tab,  20  ref. 
USGS  contract  USGS  14-08-000 1-G  1150. 

Descriptors:  'Fluidized  bed  process,  'Biofilms, 
'Activated  carbon,  'Adsorption,  'Biodegradation, 
•Mathematical  models,  'Wastewater  treatment, 
•Phenols,  Exchange  phenomena,  Bacteria,  Biologi- 
cal treatment,  Fluid  flow,  Model  studies,  Optimiza- 
tion, Transportation  phenomena. 

This  research  investigated  the  fundamentals  and 
practical  design  and  operation  of  a  novel  two- 
stage,  three-phase  fluidized  bed  bioreactor  for  cost- 
effective  wastewater  treatment.  Phenol  biodegra- 
dation was  selected  as  a  model  biodegradation 
system  for  this  study.  The  fundamental  studies 
included  bubble  wake  structure  and  dynamics, 
solid  mixing,  gas-liquid  mass  transfer,  biofilm  char- 
acteristics and  biodegradation  kinetics.  Compre- 
hensive mathematical  models  for  steady  state  and 
dynamic  phenol  biodegradation  in  both  draft  tube 
and  conventional  three-phase  fluidized  bed  bior- 
eactors  were  developed  and  experimentally  vali- 
dated. These  models  provided  guidelines  for 
design,  control  and  optimization  of  biodegradation 
processes  in  three-phase  fluidized  bed  bioreactors. 
The  knowledge  of  fundamental  transport  phenom- 
ena and  the  guidelines  derived  from  the  mathemat- 
ical models  developed  in  this  study  were  incorpo- 
rated in  the  design  and  operation  of  a  novel  two- 
stage  three-phase  fluidized  bed  bioreactor.  The 
two-stage  bioreactor  was  demonstrated  to  success- 
fully integrate  immobilization,  biofilm  develop- 
ment, biodegradation  and  biofilm  control  functions 
into  one  single  unit  with  least  human  intervention. 
The  performance  of  the  two-stage  bioreactor  in 
terms  of  biodegradation  rate  per  unit  solid  loading 
was  shown  to  be  superior  to  that  of  a  one-stage 
three-phase  fluidized  bed  bioreactor.  (USGS) 
W89-10484 


MEASUREMENT    OF    4-NONYLPHENOL    IN 
WATER  AND  WASTEWATER  EFFLUENTS, 

District  of  Columbia  Univ.,  Washington.  Water 
Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 10508 


5E.  Ultimate  Disposal  Of  Wastes 


EFFECT  OF  LANDFILL  LEACHATE  IRRIGA- 
TION ON  RED  MAPLE  (ACER  RUBRUM  L.) 
AND  SUGAR  MAPLE  (ACER  SACCHARUM 
MARSH.)  SEEDLING  GROWTH  AND  ON 
FOLIAR  NUTRDZNT  CONCENTRATIONS, 
Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 
Science. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-09290 


DESIGN  AND  CONSTRUCTION  OF  A  PREHY- 
DRATED  SAND-BENTONITE  LINER  TO  CON- 
TAIN BRINE, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-09399 


FATE  OF  VIRUSES  DURING  WASTEWATER 
SLUDGE  TREATMENT  PROCESSES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic   entry  see  Field   5D. 
W89-09426 


CARBON  AND  NITROGEN  MINERALIZA- 
TION KINETICS  IN  SOH,  PREVIOUSLY 
AMENDED  WITH  SEWAGE  SLUDGE, 

Harvard  School  of  Public  Health,  Boston,  MA. 
Interdisciplinary  Programs  in  Health. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes — Group  5E 


M.  Boyle,  and  E.  A.  Paul. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  1,  p  99-103,  January/February  1989.  4 
fig,  5  tab,  20  ref. 

Descriptors:  *Sludge  disposal,  *Mineralization, 
•Soil  properties,  'Digested  sludge,  *Soil  amend- 
ments, Carbon,  Nitrogen,  Organic  matter,  Soil 
treatment. 

Microbial  mineralization  rates  of  organic  carbon 
(C)  and  nitrogen  (N)  were  determined  on  the  same 
sludge-amended  and  nonamended  soil  samples. 
The  purpose  of  this  integrated  approach  was  to 
highlight  the  long-term  dynamics  of  N  release  with 
C  stabilization  on  sludge-affected  soil.  Three  appli- 
cation rates  of  digested  municipal  sludge,  check,  45 
Mg/ha  and  180  Mg/ha,  were  incorporated  into 
field  plots  annually  for  8  years,  with  no  addition 
during  the  subsequent  3  years.  Barley  was  grown 
on  the  site  each  spring  of  the  1 1  years.  In  an  87- 
week  laboratory  incubation  experiment  conducted 
on  soil  samples  collected  3  years  after  the  last 
sludge  addition,  N  and  C  mineralization  rates  in- 
creased with  sludge  application  rate.  Soil  nitrogen 
mineralization  potentials  increased  with  sludge  ap- 
plication, unlike  carbon  mineralization  potentials, 
which  did  not  correlate  with  sludge  application. 
The  C/N  ratio  of  the  mineralized  organic  matter 
decreased  with  sludge  application  rate.  Three 
years  after  field  incorporation  of  sludge,  decompo- 
sition of  the  organic  fraction  can  be  described  as  a 
set  of  two  first-order  rate  reactions.  One  fraction  is 
characterized  by  a  large  stable  element;  the  second 
fraction  consists  of  a  smaller  labile  portion  which  is 
characterized  by  low  soil  N  mineralization  poten- 
tials and  C  mineralization  potentials,  and  high  C  N 
and  C  mineralization  rate  values.  The  microbial 
biomass  decreased  to  less  than  half  of  its  original 
amount  after  20  weeks  of  incubation  in  all  soil 
treatments.  (Author's  abstract) 
W89-09462 


EFFECTS  AND  FATE  OF  PHENOL  IN  SIMU- 
LATED LANDFILL  SITES, 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 

and  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09504 


EFFECT  OF  MANURES  AND  CHEMICAL  FER- 
TILIZERS ON  THE  PRODUCTION  OF 
OREOCHROMIS  NILOTICUS  IN  EARTHEN 
PONDS, 

Auburn  Univ.,  AL.  International  Center  for  Aqua- 
culture. 

For  primary  bibliographic  entry  see  Field  81. 
W89-09515 


IRRIGATION  WITH  TREATED 

WASTEWATER  EFFLUENT  UTILIZES  VALU- 
ABLE RESOURCE, 

Carollo  (John)  Engineers,  Fountain  Valley,  CA. 
For  primary  bibliographic  entry  see  Field  3C. 
W89-09592 


ANALYSIS  OF  THE  GENOTOXICTTY  OF  MU- 
NICIPAL SEWAGE  SLUDGE  EXTRACTS  WITH 
SISTER  CHROMATID  EXCHANGE  IN  CUL- 
TURED HUMAN  LYMPHOCYTES, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

S.  Engl,  M.  J.  Plewa,  and  P.  K.  Hopke. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  42, 
No.  1-2,  p  117-128,  November  1988.  7  tab,  34  ref. 

Descriptors:  *Land  disposal,  'Municipal 
wastewater,  *Sludge,  'Toxicity,  'Genotoxicity, 
Human  diseases,  Sister  chromatid  exchange. 

The  genotoxicity  of  extracts  of  anaerobically  di- 
gested sewage  sludge  to  human  cells  was  assessed 
by  measuring  the  induction  of  sister  chromatid 
exchanges  in  human  peripheral  lymphocytes  with 
and  without  mammalian  hepatic  microsomal  acti- 
vation. A  2  hr  exposure  time  with  a  total  culture 
time  of  76  hr  was  necessary  to  circumvent  prob- 
lems with  cell  cycle  delays  induced  by  the  agents 
present  in  the  extracts.  With  this  modified  proce- 


dure, the  three  extracts  tested  demonstrated  a  sta- 
tistically significant  increase  in  the  number  of  sister 
chromatid  exchanges/chromosome  observed,  sug- 
gesting the  presence  of  a  genotoxic  component  in 
the  sewage  sludge.  (Author's  abstract) 
W89-09614 


EFFECT  OF  SEWAGE  IRRIGATION  ON 
YTELD,  TREE  COMPONENTS  AND  HEAVY 
METALS  ACCUMULATION  IN  NAVEL 
ORANGE  TREES, 

Menoufia  Univ.,  Shibin  al-Kom  (Egypt).  Dept.  of 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-09626 


USE  OF  PAPER  MILL  SLUDGE  TO  STABI- 
LIZE SAND  ROADS, 

Chequamegon  National  Forest,   Park  Falls,  WI. 
R.  B.  Lidell,  and  J.  K.  Bowman. 
Transportation  Research  Record  1 106  TRREDM, 
Vol.  1,  p  65-70,  1987.  4  fig,  1  tab,  5  ref. 

Descriptors:  *Pulp  wastes,  'Sludge  utilization, 
'Roads,  'Erosion  control,  Aggregates,  Sand,  Soil 
types,  Outwash,  Glacial  sediments,  Clays,  Trans- 
portation, Wood  wastes,  Gravel,  Sludge  disposal. 

A  method  of  stabilizing  loose-sand  road  surfaces 
with  paper  mill  sludge  in  aggregate-deficient  areas 
has  been  developed.  Select  roads  in  the  Chequame- 
gon National  Forest  have  been  treated  with  paper 
mill  sludge  from  the  James  River  Corporation 
(formerly  American  Can  Company)  since  1977. 
These  roads  were  constructed  in  vast  areas  of 
glacial  outwash  sands  that  consisted  mostly  of  one- 
sized  particles.  Aggregate  is  greatly  needed  in 
these  large  areas  and  must  be  imported  at  a  high 
cost.  The  sludge  is  a  waste  product  of  a  paper 
recycling  process,  is  available  free  of  charge,  and  is 
an  effective  stabilizing  agent.  The  clays  and  wood 
fibers  in  the  sludge  give  the  sand  cohesive  proper- 
ties and  fill  the  voids  that  result  from  the  sand's 
uniform  gradation.  The  characteristics  of  the  sand- 
sludge  mixture,  its  application  and  incorporation, 
the  performance  of  roads  treated,  and  its  use  in 
conjunction  with  gravel  are  discussed.  When  the 
sludge  is  mixed  with  sand,  it  forms  a  stable  all- 
weather  road,  reduces  substantial  erosion  prob- 
lems, and  lessens  the  amount  of  sludge  that  needs 
to  be  landfilled.  (Author's  abstract) 
W89-09634 


DIGITAL  ANALYSIS  OF  HAZARDOUS  WASTE 
SITE  AERIAL  PHOTOGRAPHS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09650 


DEWATERABIXITY  OF  FREEZE-THAW  CON- 
DITIONED SLUDGES, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

C.  J.  Mattel. 

Journal-Water     Pollution      Control      Federation 

JWPFA5,  Vol.   61,  No.  2,  p  237-241,  February 

1989.  8  fig,  2  tab,  26  ref.  Dept.  of  the  Army  Project 

4A762730AT42. 

Descriptors:  'Freeze-thaw  conditioning,*Sludge 
conditioning,  'Sludge  drying,  Drainage,  Sludge 
solids,  Sludge  cake,  Sludge  digestion,  Biodegrada- 
tion,  Digestion,  Aerobic  digestion,  Anaerobic  di- 
gestion. 

The  limiting  depth  of  freeze-thaw  conditioned 
sludges  was  determined.  Column  tests  were  con- 
ducted at  four  depths  ranging  from  30  to  220  cm. 
A  water  treatment  sludge,  an  anaerobically  digest- 
ed wastewater  sludge,  and  an  aerobically  digested 
wastewater  sludge  were  tested.  Results  indicated 
that  up  to  2.0  m  of  each  sludge  would  drain  within 
minutes  after  freeze-thaw  conditioning.  After 
drainage,  the  average  solids  content  in  the  water 
treatment  and  anaerobically  digested  wastewater 
sludges  was  high  enough  for  mechanical  removal. 
In  comparison,  the  unfrozen  sludges  were  still 
draining  after  2  weeks.  Application  of  the  freeze- 


thaw  conditioning  process  would  best  be  accom- 
plished in  a  new  unit  operation  called  a  sludge 
freezing  bed.  (Author's  abstract) 
W89-09656 


REVIEW    OF    MARINE    ENVIRONMENTAL 
CHEMISTRY  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-09762 


CONVERSION  OF  CELLULOSIC  WASTE  TO 
POLYMERIC  ADSORBENT  RESIN  FOR 
WATER  CONTAMINANTS  REMOVAL, 

Howard  Univ.,  Washington,  DC.  School  of  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-09853 


SOLUTION  OF  THE  FLOW  AT  A  CORNER 
PROBLEM  WITH  A  STAGNATION  ZONE, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-09901 


ENVIRONMENTAL  IMPACTS  AND  REGULA- 
TORY POLICY  IMPLICATIONS  OF  SPRAY 
DISPOSAL  OF  DREDGED  MATERIAL  IN 
LOUISIANA  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

D.  R.  Cahoon,  and  J.  H.  Cowan. 

Coastal  Management  CZMJBF,  Vol.  16,  No.  4,  p 

341-362,  1988.  6  fig,  3  tab,  21  ref.  Louisiana  Sea 

Grant  College  Program  Project  R/MPE-37-PD. 

Descriptors:  'Wetlands,  'Water  pollution  preven- 
tion, 'Administrative  regulations,  'Environmental 
policy,  'Waste  disposal,  'Spoil  banks,  'Louisiana, 
'Dredging,  Environmental  protection,  Environ- 
mental sanitation,  Estuaries. 

The  capabilities  of  a  new  wetland  dredging  tech- 
nology were  assessed  along  with  associated  newly 
developed  state  and  federal  regulatory  policies  to 
determine  if  policy  expectations  realistically  match 
the  technological  achievement.  Current  regulatory 
practices  require  amelioration  of  spill  bank  impacts 
upon  abandonment  of  an  oil/gas  well,  but  this  may 
not  occur  for  many  years  or  decades,  if  at  all. 
Recently,  a  dredging  method  (high-pressure  spray 
spoil  disposal)  was  developed  that  does  not  create 
a  spoil  bank  in  the  traditional  sense.  Its  potential 
for  reducing  environmental  impacts  was  recog- 
nized immediately  by  regulatory  agencies  for 
whom  minimizing  spoil  bank  impacts  is  a  major 
concern.  The  use  of  high-pressure  spray  disposal  as 
a  suitable  alternative  to  traditional  dredging  tech- 
nology has  been  adopted  as  policy  even  though  its 
value  as  a  management  tool  has  never  been  tested 
or  verified.  A  qualitative  evaluation  at  two  spill 
disposal  sites  in  saline  marsh  indicates  that  high- 
pressure  spray  disposal  may,  indeed,  have  great 
potential  to  minimize  impacts,  but  most  of  this 
potential  remains  unverified.  Also,  some  aspects  of 
current  regulatory  policy  may  be  based  on  unreal- 
istic expectations  as  to  the  ability  of  this  new 
technology  to  minimize  or  eliminate  spoil  bank 
impacts.  (Author's  abstract) 
W89-09945 


SUITABILITY  FOR  SOIL  IRRIGATION  OF 
DISTILLERY  WASTE  TREATED  BY  STABILI- 
ZATION POND  AS  TERTIARY  TREATMENT, 

National  Centre  for  Scientific  Research,  Havana 

(Cuba). 

For  primary  bibliographic  entry  see  Field  3C. 

W89-09987 


MUTAGENIC  POTENTIAL  OF  RUNOFF 
WATER  FROM  SOILS  AMENDED  WITH 
THREE  HAZARDOUS  INDUSTRIAL  WASTES, 

Texas  A  and  M  Univ.,  College  Station.  Center  for 

Trace  Characterization. 

For  primary  bibliographic  entry  see  Field  5C. 
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W89-IO011 


DETERMINATION  OF  OPTIMAL  TOXICANT 
LOADING  FOR  BIOLOGICAL  CLOSURE  OF  A 
HAZARDOUS  WASTE  SITE, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

M.  A.  Bianchini,  R.  J.  Portier,  K.  Fujisaki,  C.  B. 
Henry,  and  P.  H.  Templet. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  503-516,  4  tab, 
8  fig,  8  ref. 

Descriptors:  'Water  pollution  control,  'Toxicol- 
ogy, 'Biodegradation,  'Sludge  disposal,  'Toxicity, 
•Hazardous  wastes,  'Waste  dumps,  'Testing  pro- 
cedures, 'Microbiological  studies,  'Bioassay,  Bac- 
teria, Fungi,  Hydrocarbons,  Biological  closure, 
Mississippi  River,  Adenosine  triphosphate. 

Waste  materials  consisting  primarily  of  aliphatic 
and  polycyclic  aromatic  hydrocarbons  in  the  form 
of  buried  sludges  and  lagoon  wastes  were  exam- 
ined in  an  effort  to  achieve  biological  closure  of  an 
abandoned  hazardous  waste  site  on  the  Mississippi 
River.  Optimal  loading  levels  were  evaluated  on 
the  basis  of  biodegradative  potential  tests  and  acute 
toxicity  of  leachate.  Microbial  adenosine  5a  tri- 
phosphate (ATP)  and  microbial  diversity  (bacteria, 
actinomycetes,  yeasts,  and  filamentous  fungi)  were 
used  in  conjunction  with  Microtox  tests  to  estab- 
lish an  acceptable  land  treatment  experimental 
design.  Microbial  ATP  data  indicated  that  both 
waste  types  stressed  the  indigenous  microbial  pop- 
ulations through  Day  10.  However,  the  microbial 
population  showed  recovery  by  Day  17.  Lagoon 
wastes,  applied  at  4  and  8%,  showed  minimal  stress 
and  high  microbial  ATP  levels  by  Day  17.  Buried 
wastes  showed  comparable  results  for  2  to  4% 
waste  loadings  at  Day  17.  Microbial  diversity  indi- 
ces confirmed  ATP  estimates,  which  suggested  a 
maximum  loading  rate  of  8%  for  lagoon  wastes 
and  2  to  4%  for  buried  wastes.  EC50  levels  of 
leachates  predicted  3.0  to  9.0%  waste  weight  (wet 
basis)  for  lagoon  waste  and  3.0  to  6.0%  waste 
weight  (wet  basis)  for  the  buried  waste.  A  loading 
rate  of  4%  for  lagoon  waste  and  2.5%  for  buried 
waste  was  selected  as  the  acceptable  mean  loading 
rate.  Gas  chromatography/mass  spectroscopy 
(GC/MS)  data  in  subsequent  Phase  II  studies  (me- 
socosms)  documented  significant  biotransformation 
and  biodegradation  of  the  wastes  at  these  opti- 
mized loading  rates.  (See  also  W89- 10042)  (Au- 
thor's abstract) 
W89- 10081 


HISTORIC  WASTE-SITE  USE  AND  GEOTECH- 
NICAL  CHARACTERIZATION:  DATA 

SOURCES  AND  DATA  UTTLITY, 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-10117 


SUCTION  LYSIMETER  OPERATION  AT  HAZ- 
ARDOUS WASTE  srrES, 

Kaman  Tempo,  Santa  Barbara,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10177 


LONG-TERM  PERMEABILITY  TESTS  USING 
LEACHATE  ON  A  COMPACTED  CLAYEY 
LINER  MATERIAL, 

Lehigh  Univ.,  Bethlehem,  PA. 
H.  Fang,  and  J.  C.  Evans. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  397-404,  5  fig,  3  tab,  6  ref. 
United  States  Environmental  Protection  Agency 
Grant  No.  R8 10992. 

Descriptors:  'Permeability,  'Landfills,  'Leachates, 
•Linings,  'Soil  engineering,  'Groundwater  bar- 
riers, 'Landfills,  Leachates,  Clays,  Permeameters, 
Compressive  strength,  Soil  compaction,  Sampling, 
Bentonite,  Montmorillonite,  Physical  properties. 

Laboratory  permeability  tests  were  conducted  on  a 
compacted    clayey    liner    material    using    landfill 


leachate,  with  continuous  permeation  for  a  period 
from  three  to  six  months  in  duration  in  specially 
designed  triaxial  cell  permeameters.  The  soil  sam- 
ples were  obtained  from  a  borrow  pit  in  eastern 
Pennsylvania  and  proposed  for  use  as  a  compacted 
liner  material.  Routine  soil  tests,  including  Atter- 
berg  Limits,  gradation,  compressive  strength,  and 
compaction  tests  were  conducted  on  samples  ex- 
posed to  both  tap  water  and  leachate.  Limited  tests 
were  conducted  on  bentonite-clay  mixtures  to  il- 
lustrate the  behavioral  difference  between  high- 
swelling  and  non-high-swelling  clays.  It  was  found 
that  permeation  of  the  clayey  liner  material  with 
landfill  leachate  did  not  significantly  alter  perme- 
ability of  the  material.  Further,  the  physical  prop- 
erties remained  relatively  unchanged.  In  contrast, 
test  results  conducted  on  bentonite-clay  mixtures 
resulted  in  more  significant  changes.  It  is  conclud- 
ed that  leachate  permeation  of  natural  silty  clays  of 
low  activity,  such  as  the  bentonite-clay  mixtures 
investigated  in  this  study,  can  result  in  inconse- 
quential change  in  engineering  properties.  In  con- 
trast, leachate  permeation  of  a  high-swelling 
sodium  montmorillonitic  soil  could  result  in  signifi- 
cant changes  in  physical  and  engineering  proper- 
ties of  the  soil.  (See  also  W89-10153)  (Author's 
abstract) 
W89-10184 


CHARACTERIZATION        OF        PRODUCED 
WATERS  FROM  UNDERGROUND  NATURAL 
GAS   STORAGE   RESERVOIR   OPERATIONS. 
VOLUME    II-APPENDIX     D:    ANALYTICAL 
DATA    REPORT,   TOPICAL   REPORT   (JULY 
1986  TO  JUNE  1988), 
Radian  Corp.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10199 


REVIEW  OF  TECHNICAL  DOCUMENTS  SUP- 
PORTING REVISIONS  TO  THE  PORTION  OF 
EPA  OCEAN  DUMPING  REGULATIONS  RE- 
LATING TO  THE  OCEAN  DISPOSAL  OF 
DREDGED  MATERIALS. 

Environmental   Protection   Agency,   Washington, 
DC.  Science  Advisory  Board. 
For  primary  bibliographic   entry  see   Field   5G. 
W89- 10206 


SANITARY  LANDFILLS  (AUG  86-SEP  88):  CI- 
TATIONS FROM  THE  COMPENDEX  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-868799. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
September  1988.  69p. 

Descriptors:  'Sanitary  landfills,  'Waste  disposal, 
•Bibliographies,  'Path  of  pollutants,  Landfills,  Site 
selection,  Leachates,  Waste  management,  Hazard- 
ous wastes,  Industrial  wastes. 

This  bibliography  contains  citations  concerning 
refuse  disposal  in  sanitary  landfills.  Site  selection 
criteria,  leachate  analysis  and  treatment,  and  eco- 
nomic and  management  aspects  are  among  the 
topics  reviewed.  Hydrologic  studies  pertaining  to 
contaminant  transport,  and  the  utilization  of  liners 
and  covers  are  discussed.  Considerable  attention  is 
given  to  gas  generation  and  recovery,  and  specific 
operations  are  described.  Citations  pertaining  spe- 
cifically to  hazardous  and  industrial  waste  materi- 
als are  excluded.  This  updated  bibliography  con- 
tains 146  of  which  64  are  new  entries  to  the 
previous  edition.  (Author's  abstract) 
W89- 10251 


REEVALUATION        REPORT:        GULFPORT 
HARBOR,  MISSISSIPPI, 

Army  Engineer  District,  Mobile,  AL. 

J.  L.  Grandison. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A196  461. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report     No.     CESAM/PDFC-88/02,     February 

1988.  48p,  7  fig,  20  tab. 


Descriptors:  *GuIfport  Harbor,  'Dredging, 
•Waste  disposal,  *Spoil  disposal,  Channels,  Feasi- 
bility studies,  Environmental  effects. 

Gulfport  Harbor  is  located  in  Harrison  County, 
Mississippi  on  Mississippi  Sound,  about  equidistant 
(80  miles)  from  New  Orleans,  Louisiana,  and 
Mobile,  Alabama.  The  existing  Federal  channel  at 
Gulfport  is  32  ft  deep  by  300  ft  wide  and  about  8 
miles  long  across  Ship  Island  Bar,  30  ft  deep  by 
220  ft  wide  and  about  1 1  miles  long  through  Mis- 
sissippi Sound  to  an  anchorage  basin  at  Gulfport 
Harbor.  The  anchorage  basin  is  30  ft  deep,  1,320  ft 
wide  and  2,640  ft  long.  The  Federal  project  also 
includes  a  26  acre  commercial  small  boat  harbor 
with  an  entrance  channel  that  branches  from  the 
main  ship  channel.  The  entrance  channel  is  4,300  ft 
long  and  provides  a  navigation  depth  of  8  ft  and  a 
width  of  100  ft.  Deepening  the  existing  Federal 
project  at  Gulfport  Harbor  was  authorized,  and 
five  channel  configurations  with  increased  depths 
ranging  from  2-6  ft  were  evaluated.  Along  with 
these  channel  alternatives,  the  five  disposal  options 
which  were  considered  in  the  1976  feasibility 
report  were  reconsidered:  Open  Water  Disposal, 
Island  Construction,  Thin-Layer  Deposition  (pres- 
ently referred  to  as  Thin-Layer  Disposal),  and 
Specially  Designed  Equipment  (now  referred  to  as 
Gulf  Disposal).  Thin-layer  disposal,  was  evaluated 
because  it  is  the  likely  option  that  would  produce  a 
plan  with  the  greatest  economic  benefits  in  excess 
of  costs  (the  NED  plan).  The  environmental  feasi- 
bility of  this  type  of  disposal,  however,  has  been  of 
special  concern  to  environmental  interests.  To  de- 
termine if  there  would  be  any  significant  short- 
term  impacts  from  thin-layer  disposal,  the  Mobile 
District  initiated  two  thin-layer  prototype  tests 
prior  to  passage  of  the  WRDA  86.  The  test  con- 
ducted in  Mobile  Bay  at  Fowl  River  utilized  main- 
tenance material,  and  the  test  conducted  at  Gulf- 
port Harbor  used  new  work  material.  The  current 
prognosis  of  these  tests  is  that  thin-layer  disposal 
may  not  result  in  significant  short-term  adverse 
environmental  impacts.  Further  analyses  will  ex- 
trapolate these  test  results  and  other  existing  infor- 
mation to  the  case  of  long-term  effects  on  a  large 
disposal  area  and  assess  the  impacts  on  aquatic 
resources  of  Mississippi  Sound.  (Lantz-PTT) 
W89- 10254 


INSTALLATION    RESTORATION    PROGRAM 
RECORDS  SEARCH. 

Hazardous  Materials  Technical  Center,  Rockville, 

MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10255 


DETERMINATION  OF  EFFECTIVE  POROSI- 
TY OF  SOIL  MATERIALS, 

Iowa  State  Univ.,  Ames. 

R.  Horton,  M.  L.  Thompson,  and  J.  F.  McBride. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242391. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/045,  August  1988. 
117p,  54  fig,  14  tab,  48  ref.  EPA  Contract  CR- 
811093-01-0. 

Descriptors:  'Soil  porosity,  'Waste  disposal,  'Haz- 
ardous wastes,  'Landfills,  'Liners,  Interstice, 
Chlorides,  Porosity,  Darcy  equation,  Till,  Loess, 
Paleosol. 

Hazardous  waste  disposal  landfills  require  liners 
constructed  of  compacted  soil  material  to  help 
prevent  the  migration  of  hazardous  wastes.  The 
performance  of  a  compacted  soil  liner  is  partly  a 
function  of  the  porosity  because  the  transport  of 
materials  through  the  liner  will  occur  via  the  pore 
space.  The  main  purpose  of  this  project  was  to 
study  the  pore  spaces  of  compacted  soil  materials 
and  to  estimate  the  effective  porosity,  which  is  the 
portion  of  the  pore  space  where  the  most  rapid 
transport  of  leachate  occurs.  The  pore  space  of 
three  soil  materials,  till,  loess,  and  paleosol,  wsa 
studied  by  using  mercury  intrusion  porosimetry, 
water  desorption,  and  image  analysis.  These  analy- 
ses provided  cumulative  porosity  curves  from 
which  the  pore  size  distribution  of  a  soil  sample 
may  be  estimated.  Theory  was  developed  to  esti- 
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mate  the  effective  porosity  of  a  compacted  soil 
material  based  upon  a  model  of  its  pore  size  distri- 
bution and  pore  continuity.  The  effective  porosities 
of  the  compacted  till,  loess,  and  paleosol  materials 
are  estimated  to  be  0.04,  0.08,  and  0.09,  respective- 
ly. These  values  are  10  to  20%  of  the  total  porosi- 
ties. Comparisons  between  measured  and  predicted 
Cl(-)  travel  times  through  compacted  soil  samples 
were  made  in  order  to  verify  the  estimated  effec- 
tive porosities.  The  estimated  effective  porosities 
are  reasonable  because  predicted  Cl(-)  first  break- 
through times  are  similar  to  the  measured  first 
breakthrough  times  in  compacted  till,  loess,  and 
paleosol  materials.  For  the  three  soil  materials  used 
in  this  study,  predicted  first  breakthrough  times  are 
5  to  10  times  earlier  when  effective  porosity  is  used 
in  the  Darcy-equation-based  calculations  rather 
than  total  porosity.  (Author's  abstract) 
W89- 10285 


GROUND-WATER  MONITORING  AND  COR- 
RECTIVE ACTION  (SUBPART  E).  'CRITERIA 
FOR  MUNICIPAL  SOLID  WASTE  LAND- 
FILLS' (40  CFR  PART  258). 
Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Solid  Waste. 

For  primary  bibliographic   entry  see  Field   5G. 
W89- 10304 


EVALUATION  OF  DREDGED  MATERIAL  DIS- 
POSAL ALTERNATTVES  FOR  US  NAVY 
HOMEPORT  AT  EVERETT,  WASHINGTON, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

M.  R.  Palermo,  R.  A.  Shafer,  J.  M.  Brannon,  T.  E. 

Myers,  and  C.  L.  Truitt. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

EL-89-1,  January  1989.  Final  Report.  354p,  19  fig, 

18  tab,  34  ref,  9  append. 

Descriptors:  'Dredge  spoil  disposal,  *Waste  dis- 
posal, 'Dredging,  'Capping,  Project  planning, 
Mathematical  studies,  Environmental  effects,  Site 
selection,  Model  studies,  Path  of  pollutants. 

The  Navy  has  proposed  to  homeport  a  carrier 
battle  group  at  Everett,  Washington.  Development 
of  the  homeport  will  involve  dredging  and  disposal 
of  approximately  1  million  cu  yd  of  contaminated 
sediments  and  an  additional  2.3  million  cu  yd  of 
uncontaminated  native  material.  The  US  Army 
Engineer  District,  Seattle,  is  providing  technical 
assistance  in  developing  a  dredging  and  disposal 
plan  for  these  sediments  from  the  East  Waterway. 
Three  major  disposal  alternatives  were  evaluated 
for  disposal  of  the  contaminated  sediment:  con- 
fined upland,  confined  nearshore,  and  contained 
aquatic  disposal  (CAD).  The  Navy  identified  CAD 
as  a  preferred  alternative  during  the  course  of  the 
WES  study,  and  also  as  the  selected  alternative  in 
all  applications  for  a  Section  404  permit.  Samples 
of  the  contaminated  and  uncontaminated  East  Wa- 
terway sediment  were  collected,  and  a  series  of 
environmental  and  related  engineering  tests  and 
evaluations  were  conducted.  Numerical  modeling 
studies  and  analytical  evaluations  were  also  con- 
ducted to  determine  the  physical  behavior  of  the 
dredged  material  for  the  CAD  alternative.  Evalua- 
tions of  dredging  equipment  were  made  based  on 
previous  studies  of  the  sediment  resuspension  char- 
acteristics of  various  dredge  types  and  demonstra- 
tions of  innovative  equipment  for  dredging  con- 
taminated sediments.  Site-specific  feasibility  deter- 
minations for  identified  disposal  sites  were  made 
based  on  the  available  data.  Results  of  the  WEST 
study  showed  that  CAD  is  feasible.  However, 
CAD  at  the  water  depth  under  consideration  and 
placement  of  cap  by  hydraulic  pipeline  without 
lateral  confinement  have  not  yet  been  attempted. 
Confined  disposal  at  identified  intertidal  sites  is 
feasible  and  involves  known  and  proven  technolo- 
gy. Upland  disposal  is  feasible,  but  expensive  con- 
taminant controls  would  likely  be  required.  Final 
designs  are  required  for  any  of  the  alternatives 
under  consideration.  (Lantz-PTT) 
W89- 10307 


STABILITY  AND  MOBILITY  OF  MUTAGENIC 
ACTIVITY  FROM  WASTEWATER  AND 
SLUDGE  IN  AGRICULTURAL  SOILS, 


Texas  Agricultural   Experiment   Station,   College 

Station. 

For  primary  bibliographic  entry  see  Field  5C. 
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WASTEWATER    AND    HAZARDOUS    WASTE 
SURVEY,  HOMESTEAD  AFB,  FLORIDA, 

Air     Force     Occupational     and     Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
For  primary  bibliographic  entry  see  Field   5D. 
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HAZARDOUS  WASTE  TECHNICAL  ASSIST- 
ANCE SURVEY,  BROOKS  AFB,  TX, 

Air  Force  Occupational  and  Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
R.  A.  Tetla,  and  C.  W.  Attebery. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A195  703. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report,  April  1988.  81p,  8  fig,  4  tab,  7  ref,  9 
append. 

Descriptors:  'Waste  management,  'Texas,  'Water 
pollution  prevention,  'Hazardous  materials, 
'Brooks  Air  Force  Base,  Wastewater  treatment, 
Waste  storage,  Leaking,  Oil  pollution,  Military  res- 
ervations. 

A  hazardous  waste  technical  assistance  survey  was 
conducted  at  Brooks  Air  Force  Base  (BAFB)  from 
October  30,  1987  to  January  15,  1988.  The  scope  of 
this  survey  was  to  address  hazardous  waste  man- 
agement practices  and  explore  opportunities  for 
hazardous  waste  minimization.  The  survey  team 
performed  a  shop  and  laboratory  evaluation  of 
chemical  waste  management  practices  as  well  as 
met  with  hazardous  waste  managers  and  engineers 
to  discuss  the  hazardous  waste  program.  Recom- 
mendations were:  (1)  a  full-time  environmental  co- 
ordinator is  needed  to  take  responsibility  of  manag- 
ing the  hazardous  waste  program;  (2)  the  environ- 
mental coordinator  and  the  bioenvironmental  engi- 
neer would  develop  a  comprehensive  waste  analy- 
sis plan  which  would  help  categorize  all  wastes- 
treams  and  eliminate  unnecessary  waste  sampling; 
(3)  the  centralized  waste  storage  area  should  be 
upgraded  to  include  an  impervious  floor  such  as 
concrete,  curbing,  and  protection  to  waste  contain- 
ers from  the  weather  as  outlined  in  the  base  Haz- 
ardous Waste  Management  Plan;  (4)  the  washracks 
as  the  auto  hobby  shop  should  be  connected  to  the 
sanitary  sewer  instead  of  discharging  its  effluent  to 
the  golf  course  pond;  (5)  the  leaking  tank  at  the 
base  exchange  (BX)  service  station  should  be 
pumped  out  and  removed  or  repaired  as  soon  as 
possible  to  prevent  potential  contamination  of  the 
grounds  around  the  tank;  (6)  the  laboratories  and 
shops  on  BAFB  should  start  logging  the  types  of 
waste  placed  into  each  drum,  eliminating  the  need 
to  sample  every  waste  drum  leaving  BAFB;  and 
(7)  the  base  should  consider  finding  a  waste  oil 
contractor  similar  to  the  one  being  used  by  the 
auto  hobby  shop  and  the  BX  service  station.  (Au- 
thor's abstract) 
W89-10366 


EVALUATION  OF  HYDROLOGIC  MODELS 
IN  THE  DESIGN  OF  STABLE  LANDFILL 
COVERS, 

Los  Alamos  National  Lab.,  NM.  Environmental 

Science  Group. 

F.  J.  Barnes,  and  J.  C.  Rodgers. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-243811. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report    No.    EPA/600/2-88/048,    August    1988. 

146p,    33    fig,    30   tab,    133    ref.    EPA    Contract 

DW89930235-O1-1. 

Descriptors:  'Landfill  covers,  'Water  pollution 
prevention,  'Model  testing,  'Liver,  'Landfills, 
'Waste  disposal,  'Vegetation,  'Hydrologic 
models,  Soil  profiles,  Seepage,  Runoff,  Soil  water, 
Comparison  studies,  Performance  evaluation. 

Landfill  cover  technology  should  ensure  the  long- 
term  stability  and  integrity  of  the  landfill  system. 
Management  of  the  water  balance  of  a  landfill 
system  is  essential  to  prevent  compromising  the 


long-term  performance  of  the  cover.  The  design  of 
the  soil  profile  and  the  establishment  of  a  stable 
vegetative  cover  are  critical  factors  for  minimizing 
erosion  of  the  surface  soils  and  also  for  managing 
the  water  balance  of  the  entire  system.  The  pur- 
pose of  this  study  was  to  investigate  the  utility  of 
two  hydrologic  models-Chemicals,  Runoff,  and 
Erosion  from  Agricultural  Management  Systems 
(CREAMS)  and  Hydrologic  Evaluation  of  Land- 
fill Performance  (HELP)--for  assisting  in  the  proc- 
ess of  designing  landfill  cover  systems  that  are 
stable  and  free  of  maintenance  requirements.  The 
process  of  parameterizing  and  using  simple  hydro- 
logic  models  is  outlined.  Examples  of  modeling 
potential  and  actual  sites  are  presented.  It  is  con- 
cluded overall  that  CREAMS  performs  more  satis- 
factorily than  HELP  in  accurately  predicting  the 
soil  water  storage  in  the  soil  profile.  However,  an 
extensive  calibration  of  the  HELP  model  using 
data  on  seepage,  lateral  drainage,  and  runoff  may 
demonstrate  the  HELP  model  to  be  more  appro- 
priate to  use  for  modeling  leachate  production. 
Any  model  should  be  used  with  caution.  Relative 
estimates  of  runoff,  deep  percolation  and  evapo- 
transpiration  will  be  very  useful  for  comparing  site 
scenarios,  whereas  absolute  quantitative  estimates 
of  these  values  are  subject  to  considerable  error. 
Choice  of  values  for  soil  parameters  require  more 
experience  and  more  detailed  data  than  is  indicated 
by  the  documentation  for  either  model.  Data  to 
support  choice  of  vegetation  parameter  values  is 
largely  unobtainable,  especially  for  the  native  plant 
species  which  will  inevitably  invade  a  landfill  site. 
Successional  processes  that  lead  to  such  invasions 
are  discussed,  and  it  is  concluded  that  establish- 
ment of  a  vegetative  community  consisting  of  a 
mix  of  native  plant  species  would  result  in  a  vege- 
tative cover  that  is  the  most  stable  and  also  the 
most  efficient  in  removing  water  from  the  soil 
profile.  (Author's  abstract) 
W89- 10371 


TECHNICAL     CONSIDERATIONS     FOR     DE 
MINIMIS  POLLUTANT  TRANSPORT 

THROUGH  POLYMERIC  LINERS, 

Environmental  Protection  Polymers,  Inc.,  Haw- 
thorne, CA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10372 


GEOLOGY  OF  AN  AREA  NEAR  BRENT- 
WOOD, WILLIAMSON  COUNTY,  TENNES- 
SEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-10450 
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VIRUCIDAL  EFFECT  OF  CHLORINATED 
WATER  CONTAINING  CYANURIC  ACID, 

Aichi  Prefectural  Inst,  of  Public  Health,  Nagoya 

(Japan). 

T.  Yamashita,  K.  Sakae,  Y.  Ishihara,  S.  Isomura, 

and  H.  Inoue. 

Epidemiology   Information   EPINEU,   Vol.    101, 

No.  3,  p  631-639,  December  1988.  3  fig,  5  tab,  13 

ref. 

Descriptors:  'Viricides,  'Enteroviruses,  'Chlorin- 
ation,  'Cyanuric  acid,  'Swimming  pools,  'Disin- 
fection, 'Water  treatment,  Temperature  effects, 
Hydrogen  ion  concentration. 

The  inhibitory  influence  of  cyanuric  acid  on  the 
virucidal  effect  of  chlorine  was  studied.  The  time 
required  for  99.9%  inactivation  of  ten  enterovir- 
uses and  two  adenoviruses  by  0.5  mg/L  free  avail- 
able chlorine  at  pH  7.0  and  25  C  was  prolonged 
approximately  4.8-28.8  times  by  the  addition  of  30 
mg/L  cyanuric  acid.  Comparative  inactivation  of 
poliovirus  a  by  free  available  chlorine  with  or 
without  cyanuric  acid  revealed  the  following  data. 
The  inactivation  rate  by  0.5  mg/L  free  available 
chlorine  with  1  mg/L  cyanuric  acid  was  slower 
than  by  0.5  mg/L  free  available  chlorine  alone. 
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Temperature  and  pH  did  not  affect  the  inhibitory 
influence  of  cyanuric  acid  on  the  disinfectant 
action  of  chlorine.  In  the  swimming-pool  and  tap 
water,  cyanuric  acid  delayed  the  virucidal  effect  of 
chlorine  as  much  as  in  the  'clean'  condition  of 
chlorine-buffered  distilled  water.  The  available 
chlorine  value  should  be  increased  to  1.5  mg/L 
when  cyanuric  acid  is  used  in  swimming-pool 
water.  (Author's  abstract) 
W89-09377 


LEGIONELLA  PNEUMOPHILA  IN  A  HOSPI- 
TAL IN  TORINO,  ITALY:  A  RETROSPECTIVE 
ONE- YEAR  STUDY, 

Turin  Univ.  (Italy).  Inst,  of  Hygiene. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09380 


BACTERIOLOGICAL  EXAMINATION  OF  THE 
WATER  SUPPLY  ON  AN  ANTARCTIC  BASE, 

Robert  Gordon's  Inst,  of  Tech.,  Aberdeen  (Scot- 
land). British  Antarctic  Survey  Medical  Unit. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09381 


CAN  THE  CASE-CONTROL  METHOD  BE 
USED  TO  ASSESS  THE  IMPACT  OF  WATER 
SUPPLY  AND  SANITATION  OF  DIARRHOEA: 
A  STUDY  IN  THE  PHILIPPINES, 

Philippines  Univ.  at  Manila.  Dept.  of  Epidemiolo- 
gy and  Biostatistics. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09384 


ENVIRONMENTAL  STUDY  OF  A  NOSOCO- 
MIAL OUTBREAK  OF  LEGIONELLOSIS  IN  A 
CITY  HOSPITAL, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Faculty  of 

Medicine. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09385 


DRINKING-WATER  IMPROVEMENT  IN  THE 
AMERICAS  WITH  MIXED  OXIDANT  GASES 
GENERATED  ON-SITE  FOR  DISINFECTION 
(MOGGOD), 

Pan  American  Health  Organization,  Washington, 

DC.  Environmental  Health  Program. 

F.  M.  Reiff. 

Bulletin  of  the  Pan  American  Health  Organization, 

Vol.  22,  No.  4,  p  394-415,  1988.  8  fig,  4  tab,  13  ref. 

Descriptors:  *Water  treatment,  'Chemical  treat- 
ment, 'Oxidation,  'Disinfection,  'Drinking  water, 
'Potable  water,  Technology,  Developing  coun- 
tries, Rural  areas,  Latin  America,  South  America. 

In  1982  the  Pan  American  Health  Organization 
(PAHO)  began  promoting  development  of  tech- 
nology for  on-site  generation  of  mixed  oxidants  to 
disinfect  the  drinking-water  supplies  of  small  or 
remote  communities  in  Latin  America  and  the 
Caribbean.  In  December  1986  PAHO  began  the 
first  phase  of  a  demonstration  project  to  introduce 
Member  Country  agencies  and  institutions  to  the 
Mixed  Oxidant  Gases  Generated  On-site  for  Disin- 
fection (MOGGOD)  concept  and  enlist  their  sup- 
port in  developing  MOGGOD  technology.  The 
effectiveness  of  mixed  oxidants  generated  on-site  as 
a  water  disinfection  appear  to  equal  or  exceed  that 
of  chlorine.  The  mixed  oxidants  have  also  proven 
effective  over  a  wide  range  of  pH  and  temperature 
conditions,  and  also  against  a  broad  spectrum  of 
microorganisms,  some  of  which  are  among  the 
more  resistant  to  inactivation  by  chemical  disinfec- 
tion. Background  on  the  problem  of  disinfection  in 
the  Latin  American  and  the  Caribbean,  and  causes 
of  disinfection  failure  are  given.  Formulation  of  the 
MOGGOD  concept,  effectiveness  of  mixed  oxi- 
dants, development  of  MOGGOD  devices,  and 
PAHO's  project  of  development  of  MOGGOD 
technology  are  also  detailed.  (VerNooy-PTT) 
W89-09390 


MEETING  THE  SDWA  CHALLENGE, 

Newport  News  Waterworks,  VA. 
C.  C.  Crowder,  and  K.  J.  Miller. 


Water  Engineering  and  Management  WENMD2, 
Vol.  136,  No.  2,  p  22-25,  February  1989. 

Descriptors:  'Water  treatment  facilities,  'Drinking 
water,  'Planning,  'Water  law,  Water  quality 
standard,  Flexibility. 

In  initiating  their  new  planning  efforts  to  meet  the 
requirements  of  the  1986  Amendments  to  the  Safe 
Drinking  Water  Act,  the  Newport  News  Water- 
works staff  first  developed  a  definition  of  a  current 
long-range  plan.  Then,  after  looking  at  their 
strengths  and  weaknesses,  they  identified  four 
groups  that  needed  critical  support  to  complete 
successfully  their  plan  successfully:  (1)  staff,  (2) 
consultants,  (3)  regulators,  and  (4)  the  public.  The 
first  step  toward  the  Waterworks'  new  plan  was  to 
evaluate  their  internal  organization.  Several  pilot 
plants  and  treatment  investigations  have  been  com- 
pleted and  others  are  continuing  to  develop  a 
strategy  for  addressing  the  eventual  treatment  reg- 
ulations. A  strategic  plan  has  resulted  that  allows 
Waterworks  to  respond  to  any  conceivable  regula- 
tory action  with  the  optimum  and  most  effective 
approach.  For  example,  the  plan  addresses  trihalo- 
methanes  using  the  following  treatment  process 
alternatives:  (1)  optimized  coagulation,  (2)  pow- 
dered activated  carbon,  (3)  granular  activated 
carbon  (GAC),  (4)  biologically  activated  carbon, 
an  upgrade  of  the  GAC  process,  (5)  ozone  as  an 
oxidant  and  disinfectant,  and  (6)  chloramines. 
Maintaining  a  standard  assortment  of  pipe  stubouts 
and  sectional  valving  to  accomodate  the  addition 
of  future  processes  is  recommended.  Hydraulic 
control  and  process  control  are  also  suggested  as 
flexibility  tools.  Included  with  the  new  plant  con- 
struction is  a  full-service  water  quality  laboratory 
to  support  not  only  the  immediate  operation  of  the 
new  plant  but  also  the  continuing  need  to  address 
water  quality  throughout  the  regional  system.  Cur- 
rent ongoing  activities  include  GAC  contactors, 
chemical  stability,  and  waste  solids  disposal. 
(Miller-PTT) 
W89-09408 


WHAT  TO  DO  ABOUT  DRINKING  WATER 
ADDITIVES  TESTING, 

B.  C.  Stoddard. 

Water  Engineering  and  Management  WENMD2, 

Vol.  136,  No.  2,  p  30-31,  40,  February  1989. 

Descriptors:  'Water  law,  'Water  quality  stand- 
ards, 'Additives,  'Drinking  water,  Plumbing, 
Pipes,  Testing  procedures. 

Since  responsibility  for  setting  standards  and  test- 
ing for  additives  in  drinking  water  has  been  trans- 
ferred from  the  Environmental  Protection  Agency 
(EPA)  to  the  private  sector,  costs  may  increase 
and  water  quality  may  be  inconsistent  for  the  man- 
ufacturers of  products  that  carry  water,  the  end- 
users  who  control  and  cleanse  it,  and  the  people 
who  drink  it.  When  the  amendments  to  the  Federal 
Food,  Drug  and  Cosmetic  Act  expanded  the  au- 
thority of  the  United  Stated  Public  Health  Service 
(USPHS),  USPHS  issued  technical  advice  and 
comments  on  water,  including  recommended  qual- 
ity and  quantity  of  additives  used  to  rid  water  of 
dangerous  organisms  and  undue  concentrations  of 
chemicals.  In  1970,  the  EPA  took  over  many  of 
the  water  protection  functions  of  USPHS.  EPA 
hoped  to  begin  a  formal  advisory  program  that 
developed  specific  chemical  and  toxicological  pro- 
tocols for  assessing  the  safety  of  anything  added  to 
water,  either  directly  (in  the  form  of  chemicals 
such  as  chlorine)  or  indirectly  (the  leaching  of 
anything  that  comes  into  contact  with  the  water, 
such  as  solder  from  joints).  The  first  category  was 
called  direct  additives  while  the  second  was  called 
indirect  additives.  In  1984,  the  EPA  decided  the 
needs  of  state  regulators,  utilities,  manufacturers 
and  the  public  could  still  be  served  if  it  abrogated 
much  of  its  responsibility  to  the  private  sector.  A 
consortium  led  by  the  National  Science  Founda- 
tion (NSF)  proposed  a  two-phase  program.  The 
first  determines  standards  for  safe  drinking  water 
by  developing  Minimum  Contamination  Levels  for 
a  host  of  materials  added  either  directly  or  indi- 
rectly to  drinking  water.  The  second  part  of  the 
program  consists  of  testing  products  to  see  if  they 
meet  the  standards,  and  if  they  do,  to  list  them  as 
certified.  Because  NSF  announced  that  it  had  the 


capability  to  both  test  and  certify  products,  a 
group  of  manufacturers'  trade  associations  formed 
the  Safe  Water  Additives  Coalition  (SWAC). 
SWAC  members  wanted  to  make  the  safe  water 
treatment  process  as  inexpensive  as  possible  and 
genuinely  helpful  in  the  effort  to  improve  water 
quality;  The  establishment  of  the  Safe  Water  Addi- 
tives Institute  was  proposed  to  provide  certifica- 
tion and  listing  of  vendors  for  end-users  and  to 
assure  that  pipes  and  valves  being  purchased  are 
environmentally  safe.  (Miller-PTT) 
W89-09410 


PROPOSED    LEAD    RULES    ADD    CHORES, 
COSTS  TO  UTILITY  BURDEN, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

For  primary  bibliographic   entry  see   Field   5G 
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WATER  TREATMENT  PROCESS  FOR  SELE- 
NIUM REMOVAL, 

A.  P.  Murphy. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  3,  p  361-362,  March  1989.  1 
fig,  1  tab,  8  ref. 

Descriptors:  'Selenium,  'Water  treatment,  'Chem- 
ical reactions,  'Trace  elements,  Toxicity,  Sludge, 
Oxidation  process,  Iron,  Natural  waters. 

Selenium,  which  usually  occurs  in  water  as  an 
anion,  either  Se03(2-)  (selenite)  or  Se04(2-)  (sele- 
nate),  is  an  essential  component  of  the  glutathione 
peroxidase  enzyme  and  is  required  for  electron 
transport  in  the  cytochrome  system.  However,  se- 
lenium is  toxic  in  high  concentrations.  A  newly 
discovered  chemical  reaction  is  presented  in  which 
ferrous  hydroxide  is  the  reductant,  making  the 
removal  of  dissolved  selenium  from  water  systems 
possible.  As  a  result  of  the  reaction,  selenium  ions 
are  reduced  to  elemental  selenium  and  remain 
trapped  in  the  oxidized  iron  sludge.  The  reaction 
may  also  explain  the  control  of  selenium  concen- 
trations in  natural  water  systems.  (Friedmann- 
PTT) 
W89-09460 


OUTBREAK  OF  TYPHOID  FEVER  DUE  TO 
CONTAMINATION  OF  THE  MUNICIPAL 
WATER  SUPPLY  IN  NORTHERN  ISRAEL, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Medicine. 

For  primary  bibliographic  entry  see  Field  5C. 
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WATERBORNE     ENTERIC     DISEASE     OUT- 
BREAKS IN  ISRAEL,  1976-1985, 

Personal    and    Community    Preventative    Health 

Services,  Jerusalem  (Israel). 

For  primary  bibliographic  entry  see  Field  5C. 
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MICROBIOLOGIC  DRINKING  WATER  QUAL- 
ITY IN  ISRAEL:  STANDARDS,  MONITORING, 
AND  TREATMENT, 

Persona]    and    Community    Preventative    Health 

Services,  Jerusalem  (Israel). 

T.  H.  Tulchinsky,  Y.  Zohar,  E.  Goldenberg,  and 

R.  Halperin. 

Israel  Journal  of  Medical  Sciences  IJMDAI,  Vol. 

24,  No.  11,  p  652-659,  November  1988.  8  tab,  22 

ref. 

Descriptors:  'Water  quality  management,  'Israel, 
•Drinking  water,  'Water  treatment,  'Public 
health,  'Monitoring,  Water  quality  standards,  Mi- 
crobiological studies,  Regulations,  Water  quality, 
Municipal  water. 

Drinking  water  quality  depend  on  standards,  moni- 
toring and  treatment.  Israel's  microbiologic  water 
standards  are  less  stringent  than  those  currently 
recommended  internationally  and  have  focused 
primarily  on  bacteriologic  levels  (  <  3  coliform/ 
100  mL  water  is  considered  safe).  Compliance  with 
routine  monitoring  requirements  averaged  86%  in 
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1985-86.  However,  compliance  with  retesting  of 
contaminated  samples  averaged  49%  in  1985-86. 
Compliance  with  treatment  recommendations  of 
district  sanitary  engineers  has  also  been  poor.  Poor 
water  quality  continues  to  be  a  public  health  prob- 
lem in  Israel,  and  has  contributed  to  a  relatively 
high  incidence  of  waterborne  disease.  Preventative 
treatment  of  water  is  not  addressed  in  either  the 
present  or  proposed  regulations.  Current  interna- 
tional guidelines  recommend  filtration  and  chlorin- 
ation,  particularly  for  surface  water  and  other  con- 
taminated sources.  Israel  should  make  this  a  major 
public  health  priority.  (Author's  abstract) 
W89-09513 


BIOLOGICAL  REGENERATION  OF  ACTIVAT- 
ED CARBON  LOADED  WITH  3-CHLOROBEN- 
ZOATE  (BIOLOGISCHE  REGENERATION 
EINER  MIT  3-CHLORBENZOAT  BELADENEN 
AKTTVKOHLE), 

Technische  Univ.   Hamburg-Harburg  (Germany, 
F.R.).  Arbeitsbereich  Gewaesserreinigungstechnik. 
M.  Ali  Jaar,  H.  Krebs,  M.  A.  Rubio,  and  P.  A. 
Wilderer. 

Zeitschrift  fuer  Wasser~und  Abwasser  Forschung 
ZWABAQ,  Vol.  22,  No.  1,  p  1-4,  February  1989.  4 
fig,  2  tab,  8  ref.  English  summary. 

Descriptors:  *Water  treatment  facilities,  •Activat- 
ed carbon,  *Biodegradation,  Regeneration,  Pseu- 
domonas,  Oxygenation,  Chlorobenzoate. 

As  a  result  of  a  laboratory  experiment,  3-chloro- 
benzoate  was  regenerated  in  an  activated  carbon 
filter.  The  spent  carbon  was  packed  around  a  coil 
of  silicone  tubing  and  inoculated  with  a  Pseudo- 
monas  strain.  A  phosphate  buffer  solution  was 
recirculated  over  the  activated  carbon,  and  air 
blown  through  the  silicone  tubing  to  transfer 
oxygen  into  the  water.  Chlorine  was  used  as  an 
indicator  for  biodegradation.  The  carbon  was  en- 
tirely regenerated  after  67  days.  (Author's  abstract) 
W89-09540 


CLOGGING  OF  MICROBIAL  DENITRIFICA- 
TION  SAND  COLUMNS:  GAS  BUBBLES  OR 
BIOMASS  ACCUMULATION, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Lab.  for  Environmental  Applied  Microbi- 
ology. 

M.  I.  M.  Soares,  S.  Belkin,  and  A.  Abeliovich. 
Zeitschrift  fuer  Wasser-und  Abwasser  Forschung 
ZWABAQ,  Vol.  22,  No.  1,  p  20-24,  February 
1989.  6  fig,  1  tab,  21  ref.  National  Council  for 
Research  and  Development  (Israel)  Grant  WT 
573/369  and  European  Economic  Community 
grant  2637/86. 

Descriptors:  'Groundwater  pollution,  *Water  pol- 
lution control,  *Water  treatment,  *In  situ  water 
treatment,  *Denitrification,  Process  control,  Bio- 
mass,  Interstitial  water,  Organic  carbon,  Sucrose, 
Acetate,  Formate,  Gas,  Permeability,  Performance 
evaluation. 

Denitrification  studies  were  conducted  in  sand  col- 
umns to  differentiate  between  the  effects  of  gas  and 
biomass  accumulation  on  the  clogging  of  intersti- 
tial spaces,  and  to  optimize  conditions  for  pro- 
longed operation.  Four  biodegradable  carbon 
sources  were  used:  sucrose,  acetate,  formate,  and 
ethanol.  The  results  suggest  that  it  is  the  accumula- 
tion of  biologically  produced  gas  that  causes  clog- 
ging of  the  columns.  Of  the  four  carbon  sources 
tested,  formate  brought  about  the  lowest  accumu- 
lation of  gas  and  the  highest  permeability  levels  in 
the  column.  (Author's  abstract) 
W89-09543 


DECONTAMINATION  OF  FLUORIDE  FROM 
COMMUNITY  WATER  SUPPLIES, 

Institute    of   Fundamental    Studies,    Kandy    (Sri 
Lanka).  Soil  Vegetation  and  Health  Study  Group. 
S.  V.  R.  Weerasooriya,  K.  B.  P.  N.  Jinadasa,  and 
C.  B.  Dissanayake. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  10,  No.  1,  p  23-28,  January  1989.  4  fig,  15  ref. 

Descriptors:  'Fluoride  removal,  'Water  treatment, 
'Chemical  treatment,  Serpentinite,  Chemical  reac- 
tions, Model  studies,  Chemical  complexes. 


A  chemical  treatment  method  uses  enhanced  fluo- 
ride uptake  by  serpentinite  in  an  aqueous  medium. 
The  powdered  raw  material  is  acidulated  with 
concentrated  HC1  to  a  stoichiometric  ratio  for 
generating  protonated  serpentinite  (SH).  This 
product  is  hydrolyzed  with  a  dilute  base/distilled 
water,  to  yield  SO(+)H2.  A  surface  complex  for- 
mation model  is  suggested  to  describe  the  adsorp- 
tion of  fluoride  by  the  solid  substrate.  These  reac- 
tion mechanisms  can  be  identified  as  surface  com- 
plex formations  involving  SOH  and  SO  +  H2.  (Au- 
thor's abstract) 
W89-09564 


IMPROVEMENT  OF  SLOW  SAND  FILTRA- 
TION, 

Societe  Anonyme  de  Gestion  des  Eaux  de  Paris 

(France). 

A.  Montiel,  B.  Welte,  and  J.  M.  Barbier. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  10,  No.  1,  p  29-40,  January  1989.  4  fig,  5  tab, 

22  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Slow 
sand  filtration,  'Sand  filters,  Performance  evalua- 
tion, Clarification,  Paris,  Turbidity,  Pilot  plants, 
Optimization,  Ferric  chloride,  Coagulation,  Phos- 
phorus removal,  Organic  matter,  Temperature, 
Chlorination. 

The  use  of  slow  sand  filtration  is  reviewed,  includ- 
ing a  discussion  of  possible  improvements  in  the 
technique,  and  a  rehabilitation  project  at  the  Ivry 
water  plant,  which  meets  15%  of  the  water  needs 
of  Paris,  France,  is  described.  Slow  sand  filtration 
contributes  clarification  of  water,  removal  of  mi- 
cropollutants,  removal  of  organic  micropollutants, 
and  removal  of  microorganisms.  The  method  is 
reliable  and  not  subject  to  human  error  because  all 
purification  processes  are  physico-chemical  and  bi- 
ological and  do  not  necessitate  input  or  dosing  of 
chemical  reagents.  Problems  in  slow  filtration  are: 
(1)  it  does  not  allow  excessive  turbidity;  (2)  it  is 
difficult  to  remove  certain  micropollutants;  (3)  it  is 
difficult  to  eliminate  certain  organic  micropollu- 
tants; and  (4)  excessive  proliferation  can  occur  in 
summer.  At  the  Ivry  plant,  ferric  chloride  was 
used  as  a  coagulant  prior  to  filtration.  Pilot  plant 
and  optimization  tests  were  conducted  of  this  pro- 
cedure. There  was  no  difference  in  performance  of 
the  pretreatment  stage  between  the  warm  and  cold 
seasons.  Turbidity,  organic  matter,  and  phosphate 
content  were  all  reduced  by  the  system.  To  further 
improve  the  quality  of  finished  water,  a  new  treat- 
ment scheme  was  devised,  with  the  following 
steps:  coagulation  with  ferric  chloride,  first  filtra- 
tion stage,  possibly  additional  ferric  chloride  co- 
agulation, second  filtration  stage,  slow  sand  filter, 
ozonation,  granular  activated  carbon  adsorption, 
or  chlorination  with  chlorine  gas  or  hypochlorite. 
(Rochester-PTT) 
W89-09565 


TREATMENT  OF  LOW  ALKALINITY  HUMIC 
WATERS  WITH  PARTIALLY  NEUTRALIZED 
ALUMINIUM  SULPHATE, 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Inst,  of  Landscape  Ecology. 

P.  Dolejs. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  10,  No.  1,  p  41-48,  January  1989.  6  fig,  11  ref. 

Descriptors:  'Humic  waters,  'Aluminum  sulfate, 
•Czechoslovakia,  'Water  treatment,  'Chemical 
treatment,  Low-alkalinity  waters,  Color  removal, 
Water  treatment  facilities,  Sedimentation  basins, 
Performance  evaluation,  Chemical  oxygen 
demand. 

Partially  neutralized  aluminum  sulfate  (PNAS)  was 
tested  in  the  laboratory  and  in  full-scale  experi- 
ments for  treatment  of  low-alkalinity  humic 
waters.  Better  removal  of  color,  permanganate 
COD,  and  lower  residual  aluminum  concentrations 
were  achieved  in  both  tests.  The  PNAS  use  also 
permitted  raw  water  prealkalinization  to  be  discon- 
tinued. Results  of  2  yr  of  operational  use  of  PNAS 
at  two  small  water  treatment  plants  (Czechoslova- 
kia) was  evaluated.  PNAS  seems  to  be  a  good 
alternative  to  alum  in  treatment  of  low-alkalinity 
waters.  The  residual  COD  of  treated  water  was 


decreased  by  about   15%   and  the  efficiency  of 
sedimentation  tanks  was  increased  by  about  20%. 
(Author's  abstract) 
W89-09566 


ALUMINIUM  FS  EUROPEAN  DRINKING 
WATER, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

C.  J.  Sollars,  S.  Bragg,  A.  M.  Simpson,  and  R. 

Perry. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  10,  No.  2,  p  131-150,  February  1989.  14  tab, 

54  ref. 

Descriptors:  'Water  treatment,  'Coagulation, 
•Drinking  water,  'Water  quality,  'Europe,  'Alu- 
minum, Population  exposure,  Public  health,  Bel- 
gium, Denmark,  Germany,  Sweden,  France,  Italy, 
Netherlands,  United  Kingdom,  Austria,  Finland, 
Norway,  Switzerland. 

A  survey  of  prevailing  aluminum  concentrations  in 
drinking  water  in  12  western  European  countries 
(Belgium,  Denmark,  Federal  Republic  of  Germa- 
ny, France,  Italy,  Netherlands,  United  Kingdom, 
Austria,  Finland,  Norway,  Sweden,  and  Switzer- 
land) was  undertaken  to  assess  the  degree  of 
human  exposure  to  aluminum  arising  from  drinking 
water  consumption,  and  to  compare  it  to  other 
sources.  Data  for  water  treated  with  aluminum- 
based  coagulants  showed  that,  in  general,  concen- 
trations are  less  than  the  EEC  maximum  accepta- 
ble concentration  of  0.2  mg/L.  Comparison  with 
published  data  for  the  daily  ingestion  of  aluminum 
in  food  and  beverages  showed  that  drinking  water 
constitutes  <5%  of  most  adults  daily  intake.  (Au- 
thor's abstract) 
W89-09573 


THM  PRECURSORS  IN  SURFACE  WATERS 
OF  TOGO:  STUDY  OF  HUMIC  SUBSTANCES 
EXTRACTED  FROM  IMPOUNDED  WATER 
OF  NOTSE, 

Benin  Univ.,  Lome  (Togo).  Lab.  de  Chimie  des 

Eaux. 

P.  Grulois,  G.  Matejka,  and  B.  Parinet. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  10,  No.  2,  p  221-230,  February  1989.  8  fig,  4 

tab,  21  ref.  English  summary. 

Descriptors:  'Tropical  regions,  'Water  treatment, 
•Trihalomethanes,  'Togo,  'Humic  acids,  'Chlor- 
ination, Notse  City,  Reservoirs,  Chemical  reac- 
tions, Temperature,  Hydrogen  ion  concentration, 
Raw  water,  Comparison  studies. 

A  laboratory  study  was  carried  out  on  trihalometh- 
ane  (THM)  precursors.  Humic  material  was  ex- 
tracted from  a  surface  water  in  Togo  that  serves  as 
raw  water  for  Notse  City.  The  effects  of  chlorina- 
tion time,  chlorine  dosage,  pH,  and  temperature 
were  studied.  The  results  are  compared  with  re- 
ported data  on  humic  substances  from  Europe  and 
America.  (Author's  abstract) 
W89-09579 


OZONATION  OF  AN  EXTRACTED  AQUATIC 
FULVIC  ACID:  THEORETICAL  AND  PRACTI- 
CAL ASPECTS, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

B.  Legube,  J.  P.  Croue,  J.  De  Laat,  and  M.  Dore. 
Ozone  Science  and  Engineering  OZSEDS,  Vol. 
11,  No.   1,  p  69-92,   1989.   12  fig,  6  tab,  46  ref. 

Descriptors:  'Water  treatment,  'Ozonation, 
'Fulvic  acids,  'Activated  carbon,  'Manganese, 
Bromides,  Brominated  organics,  Bicarbonates,  Bio- 
degradation, Ponds,  France. 

A  laboratory  study  was  conducted  on  the  ozona- 
tion of  an  aquatic  fulvic  acid  extracted  from  a 
forest  pond  near  Poitiers  in  France.  The  rate  of 
molecular  ozone  consumption  was  fast  during  the 
first  minutes,  and  ozonation  led  to  a  slight  increase 
of  the  lower  apparent  molecular  weight,  an  en- 
hancement of  carboxyl  content,  and  aldehyde  for- 
mation. By  ozonation  of  a  bromide-containing  so- 
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lution  of  fulvic  acid,  some  brominated  organics 
were  formed,  while  ozonation  without  bromide  led 
to  a  reduction  of  the  organic  halide  formation 
potential  of  a  fulvic  acid,  especially  in  the  presence 
of  bicarbonate  ions.  The  increase  of  GAC  (granu- 
lar activated  carbon)-filtration  efficiency  following 
ozonation  was  the  result  of  a  biodegradability  en- 
hancement of  fulvic  acid  by  ozone.  Manganese 
oxidation  by  ozone  was  partially  inhibited  by 
fulvic  acid,  particularly  in  the  absence  of  bicarbon- 
ate ions.  (Author's  abstract) 
W89-O9580 


IRON  AND  MANGANESE  REMOVAL  WITH 
OZONATION  IN  THE  PRESENCE  OF  HUMIC 
SUBSTANCES, 

Centre  de  Recherche  de  Maisons-Laffitte  (France). 

H.  Paillard,  B.  Legube,  M.  M.  Bourbigot,  and  E. 

Lefebvre. 

Ozone  Science  and  Engineering  OZSEDS,  Vol. 

11,  No.   1,  p  93-114,   1989.  7  fig,  6  tab,   12  ref. 

Descriptors:  'Water  treatment,  'Ozonation, 
•Humic  acids,  'Fulvic  acids,  'Iron,  'Manganese, 
Hydrogen  ion  concentration,  Bicarbonates,  Coagu- 
lation, Flocculation,  Trihalomethanes,  Halogens, 
Moulin-Papon  dam,  France. 

The  conditions  for  the  removal  of  Fe  and  Mn 
contained  in  slightly  mineralized  water,  rich  in 
humic  substances,  were  determined  in  a  case  where 
an  intermediate  oxidation  was  provided  in  a  con- 
ventional water  treatment  line  comprising  a  coagu- 
lation-flocculation  stage  with  iron  salts.  The  ex- 
periments were  conducted  both  on  a  synthetic 
water,  with  or  without  addition  of  humic  sub- 
stances, and  on  raw  water  from  the  Moulin-Papon 
dam.  While  Fe  was  easily  removed  by  simply 
increasing  the  pH  from  8.2  to  8.5  without  interme- 
diate oxidation,  ozonation  applied  to  water  with  a 
pH  of  nearly  8.4  did  not  enable  the  Mn  to  be 
removed  with  a  low  ozone  dose  (about  1  mg/L) 
unless  a  significant  amount  of  bicarbonates  (120  to 
130  mg/L  as  CaC03)  were  injected  prior  to  the 
ozonation-filtration  stage.  As  it  removes  the  Mn 
from  the  water,  intermediate  ozonation  also  im- 
proves the  abatement  of  organics  on  the  filters,  and 
lowers  the  THM  trihalomethane  buildup  potential. 
(Author's  abstract) 
W89-09581 


CITY  CONTRACTS  OUT  TREATMENT  PLANT 
O&M, 

Office  of  City  Manager,  Pikeville,  KY. 

F.  C.  Carlton,  and  H.  Williams. 

Public  Works  PUWOAH,  Vol.  120.  No.  3,  p  51-53, 

March  1989. 

Descriptors:  'Metropolitan  water  management, 
'Wastewater  management,  'Contracts,  'Planning, 
Operating  costs,  Maintenance,  Labor,  Personnel 
management,   Expenditures,   Pikeville,   Kentucky. 

In  evaluating  its  new  water  treatment  plant,  the 
city  of  Pikeville,  Kentucky  decided  to  investigate 
contracting  with  a  private  operations  and  manage- 
ment (O&M)  firm  to  run  the  plant.  A  contract  was 
worked  out  between  Pikeville  and  Professional 
Services  Group  (PSG)  of  Houston,  Texas  in  which 
the  city  maintains  responsibility  for  capital  im- 
provements, setting  utility  rates,  and  making  long- 
term  planning  decisions  for  the  water  and 
wastewater  treatment  facilities.  PSG,  provides 
total  operation,  management,  and  maintenance 
services  for  the  facilities.  Besides  labor,  supervi- 
sion, and  management,  the  firm  is  also  responsible 
for  paying  all  operating  costs,  including  laboratory 
services,  power,  fuel,  chemicals,  supplies,  materi- 
als, and  other  costs  necessary  to  ensure  the  proper 
day-to-day  operation  at  both  facilities.  Contract 
operation  is  helping  Pikeville  cope  with  operations 
and  maintenance,  permit  requirements,  employees, 
and  costs.  Proper,  cost-effective,  and  long-term 
preventive  maintenance  programs  are  currently  in 
place  to  protect  the  city's  investment.  Predictive 
maintenance,  with  predetermined  repair  and  re- 
placement of  equipment,  now  permits  significant 
deferrals  of  capital  expenditures  because  well 
cared-for  equipment  stays  in  operation  for  its  de- 
signed life.  Contract  operations  provides  Pikeville 
with  a  pre-set  cost  for  water  and  wastewater  treat- 


ment that  reflects  cost  reduction  through  operating 
improvements  and  innovative  operating  proce- 
dures. Economies-of-scale,  plus  technical  speciali- 
zation, allow  the  contract  operator  to  efficiently 
operate  the  facilities  at  an  affordable  cost.  (Sand- 
PTT) 
W89-09591 


PRESENCE-ABSENCE  COLIFORM  TEST  FOR 
MONITORING  DRINKING  WATER  QUALITY, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Microbiological  Treatment  Branch. 
E.  W.  Rice,  E.  E.  Geldreich,  and  E.  J.  Read. 
Public  Health  Reports,  Vol.  104,  No.  1,  p  54-58, 
January-February  1989.  3  fig,  13  ref. 

Descriptors:  'Drinking  water,  'Water  quality  con- 
trol, 'Monitoring,  'Coliforms,  Bacteria,  Membrane 
filters,  Analysis  of  variance,  Microbiological  stud- 
ies. 

The  concern  for  improved  monitoring  of  the  sani- 
tary quality  of  drinking  water  has  prompted  inter- 
est in  alternative  methods  for  the  detection  of  total 
coliform  bacteria.  A  simplified  qualitative  pres- 
ence-absence test  has  been  proposed  as  an  alternate 
procedure  for  detecting  coliform  bacteria  in  pota- 
ble water.  Data  from  four  comparative  studies 
were  analyzed  to  compare  the  recovery  of  total 
coliform  bacteria  from  drinking  water  using  the 
presence-absence  test,  the  multiple  fermentation 
tube  procedure,  and  the  membrane  filter  technique. 
The  four  studies  were  of  water  samples  taken  from 
four  different  geographic  areas  of  the  United 
States:  Hawaii,  New  England  (Vermont  and  New 
Hampshire),  Oregon,  and  Pennsylvania.  Analyses 
of  the  results  of  these  studies  were  compared, 
based  upon  the  number  of  positive  samples  detect- 
ed by  each  method.  Combined  recoveries  showed 
the  presence-absence  test  detected  significantly 
higher  numbers  of  samples  with  coliforms  than 
either  the  fermentation  tube  or  membrane  filter 
methods,  P  <  0.01.  The  fermentation  tube  proce- 
dure detected  significantly  more  positive  samples 
than  the  membrane  filter  technique,  P  <  0.01. 
Based  upon  the  analysis  of  the  combined  data  base, 
it  is  clear  that  the  presence-absence  test  is  as  sensi- 
tive as  the  current  coliform  methods  for  the  exami- 
nation of  potable  water.  The  presence-absence  test 
offers  a  viable  alternative  to  water  utility  compa- 
nies that  elect  to  use  the  frequency-of-occurrence 
approach  for  compliance  monitoring.  (Author's  ab- 
stract) 
W89-09627 


'WE  WANT  WATER,  NOT  GOLD*, 

Department  of  Health,  Rangoon  (Burma). 
For  primary  bibliographic  entry  see  Field  6E. 
W89-09628 


CARTOGRAPHIC  PERSPECTIVE  ON  THE  SE- 
CURITY OF  AN  URBAN  WATER  SUPPLY 
NETWORK, 

Institute  of  Mathematical  Geography,  Ann  Arbor, 

MI. 

S.  L.  Arlinghaus,  and  J.  D.  Nystuen. 

Perspectives  in  Biology  and  Medicine  PBMEAB, 

Vol.  32,  No.  1,  p  91-102,  Autumn  1988.  3  fig,  16 

ref. 

Descriptors:  'Water  conveyance,  'Safety,  'Map- 
ping, 'Water  distribution,  'Urban  planning,  Land 
use,  Populations,  Human  populations,  Water 
supply,  Epidemics,  Geography,  Risks. 

A  multidisciplinary  team  of  scientists  have  created 
a  comprehensive  program  to  secure  the  Detroit 
Water  Supply  Network  from  various  biological 
and  chemical  threats  as  well  as  from  physical  at- 
tacks on  components  of  the  distribution  network. 
A  geographic  procedure  was  used  to  identify 
zones  of  high  risk  and  to  assess  the  size  of  affected 
populations  by  land  use  type.  The  theoretical  strat- 
egy employed  consists  of  (1)  identifying  the  heart 
of  the  network;  (2)  identifying  fragments  formed 
downstream  from  that  heart;  (3)  establishing  reli- 
ability of  network  transmission;  (4)  establishing 
topological  means  to  improve  the  reliability  of 
network  transmission  (bypasses);  (5)  measuring  the 
affected  population,  by  land-use  type,  within  each 


fragment  (using  dot  maps);  (6)  using  steps  4  and  5 
together  to  rank-order  fragments  after  they  have 
been  weighted  by  population,  in  order  to  select 
appropriate  bypass  links;  and  (7)  supplying  the 
results  of  this  procedure  to  city  authorities  in  order 
to  assist  them  in  establishing  priorities  within  limit- 
ed budgets.  (Author's  abstract) 
W89-09659 


EPIDEMIOLOGIC  SURVEILLANCE  FOR  EN- 
DEMIC GIARDIA  LAMBLIA  INFECTION  IN 
VERMONT:  THE  ROLES  OF  WATERBORNE 
AND  PERSON-TO-PERSON  TRANSMISSION, 

Vermont  Dept.  of  Health,  Burlington.  Epidemiolo- 
gy Div. 

G  Birkhead,  and  R.  L.  Vogt. 
American  Journal  of  Epidemiology  AJEPAS,  Vol. 
129,  No.  4,  p  762-768,  April  1989.  3  fig,  2  tab,  18 
ref. 

Descriptors:  'Water  supply,  'Protozoa,  'Patho- 
gens, 'Human  diseases,  'Epidemiology,  'Vermont, 
•Drinking  water,  'Giardia,  'Giardiasis,  Public 
health,  Infection,  Morbidity,  Municipal  water,  Do- 
mestic water,  Elevation. 

More  than  1200  laboratory-confirmed,  non-out- 
break-related cases  of  giardiasis  reported  through 
Vermont's  laboratory-based,  active  surveillance 
system  between  1983  and  1986  were  studied  in 
Vermont  residents.  Giardiasis  was  the  most 
common  reportable  disease  in  the  state,  with  an 
average  annual  incidence  rate  of  45.9  cases/100,000 
population/year.  This  rate  is  higher  than  that  in 
other  states  reporting  giardiasis  incidence.  Morbid- 
ity from  giardiasis  was  also  significant  in  that  30% 
of  cases  reported  symptoms  lasting  four  or  more 
weeks.  Waterborne  transmission  was  suggested  to 
be  an  important  cause  of  non-outbreak-related 
cases  because  rates  of  infection  were  highest  in 
persons  receiving  nonfiltered  municipal  or  non- 
municipal  residential  drinking  water.  Rates  were 
also  higher  at  higher  elevations,  where  water  sup- 
plies may  be  difficult  to  protect  from  contamina- 
tion. In  addition,  the  pattern  of  age-specific  inci- 
dence rates  and  the  high  estimated  incidence  of 
infection  in  children  attending  day  care  suggested 
that  person-to-person  transmission  also  played  a 
role  in  causing  non-outbreak-related  cases.  Routine 
surveillance  data  can  serve  to  indicate  likely  im- 
portant routes  of  transmission  of  giardiasis  in  the 
community.  (Author's  abstract) 
W89-09683 


'HOW'    AND    'WHAT    OF    SDWA    IMPACT 
STUDIES, 

For  primary  bibliographic  entry   see   Field   5G. 
W89-09722 


ELECTRONICS  WATCH  OUT  FOR  HOW 
WATER  SYSTEM  RUNS, 

J.  T.  Monscvitz. 

Water  Engineering  and  Management  WENMD2, 

Vol.  136,  No.  3,  p  38-39,  March  1989. 

Descriptors:  'Process  control,  'Electronic  equip- 
ment, 'Automation,  'Water  distribution,  'Water 
treatment  facilities,  'Computers,  Water  treatment, 
Drinking  Water,  Monitoring,  Water  quality  con- 
trol, Nevada,  Aeration,  Flocculation,  Filtration, 
Pretreatment  of  water. 

The  Southern  Nevada  Water  System  (SNWS), 
which  has  doubled  the  capability  of  the  state- 
owned  water  utility  by  consistently  providing 
high-quality  drinking  water  and  efficiently  incor- 
porating new  technology  into  its  water  supply 
process.  The  plant  and  distribution  system  supplies 
water  to  areas  of  southern  Nevada  that  receive 
only  four  inches  of  precipitation  each  year.  The 
water  source  for  the  SNWS  is  Lake  Mead,  which 
has  moderately  high  salinity,  hardness  and  sulfate 
concentrations,  and  microorganisms  that  create 
taste  and  odor  problems.  The  uptake  and  raw 
water  pre-treatment  processes  are  described.  These 
include  aeration,  flocculation,  mixing  of  coagu- 
lants, and  filtration  through  anthracite.  To  upgrade 
this  system,  SNWS  installed  a  sophisticated,  com- 
puter-based  system   to   monitor   and   control   the 
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performance  and  condition  of  both  the  water  treat- 
ment plant  and  transmission  system.  The  main  fea- 
ture of  the  new  system  is  its  ability  to  integrate  the 
control  of  both  facilities.  The  control  system  incor- 
porates a  CLASSIC-based  digital  control  system. 
In  operation  since  1983,  the  on-line  CLASSIC  unit 
provides  supervisory  control,  providing  informa- 
tion to  the  operator  in  the  form  of  colorgraphic 
CRT  displays,  alarms  and  various  printed  reports. 
The  system  has  enabled  the  utility  to  save  on  its 
power  bill,  process  400  mgd,  transmit  175  mgd  and 
meet  its  production  schedule.  (Friedmann-PTT) 
W89-09723 


PRIVATIZATION:  AN  EMERGING  MANAGE- 
MENT AND  FINANCING  TREND, 

For  primary  bibliographic  entry  see  Field  6C. 
W89-09724 


SYSTEM  FOR  RECONSTITUTING  SPECIAL 
WATER  QUALITIES  FOR  USE  IN  CHRONIC 
TOXICITY  STUDIES, 

National  Fisheries  Contaminant  Research  Center, 
Yankton,  SD.  Field  Research  Station. 
S.  J.  Hamilton,  N.  L.  Faerber,  and  K.  J.  Buhl. 
Water  Research  IAWPRC,  Vol  23,  No  2,  p  159- 
165,  1989.  1  fig,  3  tab,  28  ref. 

Descriptors:  'Water  treatment,  'Toxicity,  'Testing 
procedures,  'Water  quality,  'Bioassay,  Chronic 
toxicity,  Laboratory  equipment,  Fish,  Aquatic  ani- 
mals, Invertebrates. 

A  water  treatment  system  and  procedure  are  de- 
scribed that  are  designed  for  preparing  large  quan- 
tities of  reconstituted  water  with  specific  chemical 
and  physical  characteristics  for  use  in  chronic  tox- 
icity studies  with  fish  and  invertebrates.  Water 
treatment  units  produce  high-purity  water  in  large 
quantities  for  storage  in  high-density  cross-linked 
polyethylene  tanks,  where  it  is  combined  with 
various  salts  to  reconstitute  an  appropriate  experi- 
mental water  quality  that  simulates  potential  envi- 
ronmental conditions  for  use  as  the  test  medium  in 
an  intermittent-flow  proportional  diluter.  Several 
water  quality  characteristics  for  the  source  water 
and  the  receiving  water,  and  respective  flow  rates 
must  be  considered  when  one  calculates  the  chemi- 
cal constituents  that  must  be  added  to  closely 
simulate  the  water  in  a  potential  environmental 
situation,  The  water  treatment  system  and  proce- 
dure have  been  used  to  produce  four  differently 
reconstituted  experimental  waters  that  were  used 
in  60-day  to  90-day  early  life  stage  chronic  toxicity 
studies  with  fish.  Of  the  ten  water  quality  charac- 
teristics measured  in  the  experimental  waters 
during  the  studies,  eight  had  a  coefficient  of  varia- 
tion of  <  5%  which  indicates  that  the  various 
physio-chemical  characteristics  could  be  precisely 
reproduced  throughout  long-term  exposure  stud- 
ies. Use  of  reconstituted  water  qualities  in  laborato- 
ry studies  bring  the  experiment  closer  to  environ- 
mental conditions  and  strengthen  the  extrapolation 
of  laboratory  experiments  to  potential  or  actual 
field  conditions.  (Author's  abstract) 
W89-09824 


POTABLE  WATER  SAFETY  ASSESSED  BY  CO- 
LIPHAGE  AND  BACTERIAL  TESTS, 

Universidad  Nacional  Mayor  de  San  Marcos  de 

Lima  (Peru). 

A.  Ratto,  B.  J.  Dutka,  C.  Vega,  C.  Lopez,  and  A. 

El-Shaarawi. 

Water  Research  IAWPRC,  Vol  23,  No  2,  p  253- 

255,  1989.  1  tab,  12  ref. 

Descriptors:  'Water  treatment,  'Potable  water, 
'Bacterial  analysis,  'Coliforms,  'Peru,  Lima,  Fecal 
coliforms,  Bioindicators. 

Twenty  samples  of  drinking  water  from  five  differ- 
ent distribution  line  sources  in  Lima,  Peru,  were 
tested  for  coliphage  content.  Bacteriological  qual- 
ity of  these  waters  was  assessed  by  a  variety  of 
techniques,  Presence/ Absence  (P/A)  test,  H2S 
paper  strip  test  and  total  and  fecal  coliform  MPN 
tests  (TC  and  FC).  In  47%  of  the  samples,  coli- 
phage were  the  only  indicator  organisms  present. 
The  incidence  of  coliphage  in  these  potable  water 
supplies  reflects  the  probability  of  human  patho- 


genic virus  also  surviving  the  treatment  process.  In 
the  bacteriological  tests  the  P/A  and  H2S  paper 
strip  techniques  were  found  to  be  equally  or  more 
sensitive  indicators  of  the  presence  of  coliform/ 
fecal  coliform  bacteria  than  the  TC/FC  MPN  tests 
were.  (Author's  abstract) 
W89-09835 


EFFECTS  OF  VARIOUS  PARAMETERS  ON 
THE  THICKENING  OF  SOFTENING  PLANT 
SLUDGES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Chemical  Engi- 
neering. 

G.  H.  Peters,  E.  R.  Baumann,  and  M.  A.  Larson. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  3,  p  74-84,  March  1989.  12 
fig,  8  tab,  46  ref. 

Descriptors:  'Water  treatment,  'Water  softening, 
'Sludge  thickening,  Calcium,  Magnesium,  Clarifi- 
ers,  Retention  time. 

Spectroscopic  and  thermal  data  for  sludges  from 
full-scale  softening  plants  showed  calcium  and 
magnesium  precipitated  as  calcite  and  an  amor- 
phous hydrated  hydroxide,  respectively.  Magnesi- 
um ions  were  not  incorporated  into  the  calcium 
lattice  to  form  a  magnesian  calcite.  Scanning  elec- 
tron photomicrographs  indicated  that  only  the  cal- 
cium carbonate  precipitate  has  a  well-defined  crys- 
tal structure.  The  shift  of  the  crystal  size  distribu- 
tion (CSD)  to  greater  sizes,  observed  by  compar- 
ing the  different  sludges,  may  be  due  to  bigger 
calcite  crystals  rather  than  to  crystal  size  changes 
caused  by  magnesium  hydroxide.  The  settling  rate 
of  sludges  is  related  to  the  CSD.  Higher  fluxes 
were  achieved  with  an  upflow  contact  clarifier. 
The  results  are  based  on  investigations  of  only  six 
sludges.  The  solids  flux  curves  obtained  for  the 
different  sludges  appear  to  depend  on  the  crystal 
size,  and  consequently,  on  the  type  of  clarifier  and 
degree  of  sludge  recirculation.  Higher  fluxes  were 
obtained  with  larger  crystals.  The  solids  contact 
upflow  basin  yields  the  highest  flux.  It  appears  that 
in  a  solids  contact  upflow  basin,  more  surface  area 
is  provided  for  crystal  growth,  resulting  in  larger 
crystals.  However,  no  additional  data  were  collect- 
ed from  the  different  zones  of  the  clarifier.  To 
support  this  result,  the  hydraulic  configuration 
should  be  studied  in  more  detail.  In  particular,  the 
retention  times  and  sludge  recycling  potential  in 
the  different  zones  of  the  clarifier  are  of  interest. 
(Miller-PTT) 
W89-09864 


USING  STREAMING  CURRENT  DETECTORS 
IN  WATER  TREATMENT, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

S.  K.  Dentel,  and  K.  M.  Kingery. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  3,  p  85-94,  March  1989.  11 
fig,  7  tab,  17  ref. 

Descriptors:  'Water  treatment  facilities,  'Current 
meters,  'Coagulation,  'Zeta  potential,  Streaming 
current,  Costs,  Utilities. 

An  independent  assessment  of  streaming  current 
detectors  (SCDs)  included  laboratory  studies,  a 
survey  of  SCD  users,  and  on-site  studies  at  water 
treatment  plants.  In  accordance  with  theory, 
streaming  current  was  found  to  be  proportional  to 
zeta  potential,  although  a  reading  offset  was  ob- 
served. Users  rated  the  SCD  highly  in  most  re- 
spects. The  most  commonly  reported  difficulty 
was  clogging  of  the  instrument  or  of  sample  lines. 
An  analysis  of  periods  before  and  after  SCD  instal- 
lation at  10  treatment  plants  showed  significant 
reductions  in  chemical  expenses,  particularly 
during  times  of  changing  raw  water  conditions. 
Water  quality  was  not  significantly  improved,  but 
this  may  have  been  because  plant  flows  had  in- 
creased between  the  periods  being  compared.  The 
following  conclusions  were  made:  (1)  the  SCD 
provides  information  similar  to  that  provided  by 
zeta  potential,  (2)  SCD  readings  correlate  with 
turbidity  removal  when  charge  neutralization  is 
the  dominant  coagulation  means,  (3)  treatment 
plant  users  of  SCDs  are  generally  satisfied  with  the 
instrument,  (4)  treatment  plants  decreased  chemi- 


cal use  by  an  average  of  12%  when  raw  water 
conditions  were  stable,  (5)  treatment  plants  de- 
creased chemical  use  by  an  average  of  23%  during 
periods  of  changing  raw  water  conditions,  and  (6) 
proper  functioning  of  an  SCD  depends  on  proper 
installation,  particularly  the  location  of  the  sample 
point.  (Miller-PTT) 
W89-09865 


CHEMICAL  COMPOSITION  OF  BOTTLED 
MINERAL  WATER, 

Drexel   Univ.,   Philadelphia,   PA.   Environmental 

Studies  Inst. 

H.  E.  Allen,  M.  A.  Halley-Henderson,  and  C.  N. 

Hass. 

Archives   of   Environmental    Health   AEHLEV, 

Vol.  44,  No.  2,  p  102-116,  March/ April  1989.  2  fig, 

14  tab,  18  ref. 

Descriptors:  'Pollutant  identification,  'Drinking 
water,  'Chemical  composition,  'Water  quality, 
'Bottled  water,  Mineral  water,  Metals,  Heavy 
metals,  Spring  water,  Sparkling  water. 

Thirty-seven  brands  of  domestic  and  imported 
mineral  waters  were  analyzed  for  the  following: 
alkalinity  (4  to  3476  mg/1  CaC03),  aluminum 
(maximum  305  microgram/liter  in  Vichy  St.  Yorre 
Royal),  barium  (7  to  1000  microgram/1),  beryllium 
(maximum  5.2  microgram/1  in  Vichy  St.  Yorre 
Royal),  boron  (maximum,  4.4  mg/1  in  Sante),  cad- 
mium (maximum  2.1  microgram/1  in  Vichy  St. 
Yorre  Royal),  calcium  (2  to  384  mg/1),  chloride  (1 
to  300  mg/1),  chromium  (maximum,  14.7  micro- 
gram/1 in  Calso),  cobalt  (all  below  detection  limit), 
copper  (maximum  365  microgram/1  in  Lanjaron), 
fluoride  (maximum  7.9  mg/1  in  Vichy  St.  Yorre 
Royal),  iron  (maximum  56  microgram/1  in  Staatl), 
lead  (maximum  10.8  microgram/1  in  Vichy  St. 
Yorre  Royal),  lithium  (maximum  5240  microgram/ 
1  in  Knjazmilos),  magnesium  (1  to  96  mg/1),  man- 
ganese (maximum  476  microgram/1  in  Black 
Forest),  mercury  (all  below  2  microgram/1),  mo- 
lybdenum (maximum  37  microgram/1  in  San  Pelle- 
grino),  nickel  (all  below  detection  limit),  nitrate 
(maximum  5.5  mg/1),  pH  (5.2  to  7.9),  phosphate 
(maximum  10.3  mg/1),  potassium  (0.3  to  54.4  mg/ 
1),  silver  (all  below  detection  limit),  sodium  (2  to 
331  mg/1),  specific  conductance  (84  to  6750  micro- 
mho/cm),  sulfate  (1  to  1230  mg/1),  tin  (maximum 
304  microgram/1  in  Vichy  St.  Yorre  Royal),  vana- 
dium (maximum  23  microgram/1  in  Ferrarelle), 
and  zinc  (maximum  303  microgram/1  in  Poland 
Spring).  Concentrations  of  each  constituent  were 
compared  with  those  listed  on  labels.  Vichy  St. 
Yorre  Royal  led  the  list  with  the  highest  concen- 
trations of  the  most  determinands.  There  were 
large  variations  in  composition  among  the  brands 
tested  and  from  lot-to-lot  for  a  particular  brand 
within  this  study  and  in  comparison  with  literature 
values.  Of  the  37  waters,  24  had  one  or  more 
determinands  that  were  not  in  compliance  with 
drinking  water  standards  in  the  U.S.  These  samples 
were  purchased  in  retail  outlets  in  the  Chicago, 
Illinois,  and  Pittsburgh,  Pennsylvania,  areas  in  fall 
and  winter  of  1981.  (Cassar-PTT) 
W89-09904 


BACTERIAL  CONTAMINATION  OF  HEMO- 
DIALYSIS CENTER  WATER  AND  DIALY- 
SATE:  ARE  CURRENT  ASSAYS  ADEQUATE, 
Louisville  Univ.,  KY.  Kidney  Disease  Program. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09936 


NONPHOTOSYNTHETIC  PIGMENTED  BAC- 
TERIA IN  A  POTABLE  WATER  TREATMENT 
AND  DISTRffiUTION  SYSTEM, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

D.  J.  Reasoner,  J.  C.  Blannon,  E.  E.  Geldreich, 

and  J.  Barnick. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  4,  p  912-921,  April  1989.  5 

fig,  8  tab,  46  ref. 

Descriptors:  'Bioindicators,  'Water  treatment, 
'Potable  water,  'Municipal  water,  'Bacterial  anal- 
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ysis,  'Water  quality,  Heterotrophic  bacteria.  Con- 
tamination, Infection,  Public  health. 

The  occurrence  of  pigmented  bacteria  in  potable 
water,  from  raw  source  water  through  treatment 
to  distribution  water,  including  dead-end  locations, 
was  compared  at  sample  sites  in  a  large  municipal 
water  system.  Heterotrophic  bacteria  and  differen- 
tiate pigmented  colonies  were  enumerated  by 
standard  method  plate  count  (SPC),  m-SPC,  and 
R2A  agars,  incubated  up  to  7  days  at  35C.  The 
predominant  pigmented  bacteria  were  yellow  and 
orange,  with  a  small  incidence  of  pink  organisms  at 
the  flowing  distribution  site.  Seasonal  variations 
were  seen,  with  the  yellow  and  orange  organisms 
shifting  in  dominance.  SPC  agar  was  the  least 
productive  medium  for  both  heterotroph  counts 
and  pigmented  bacteria  differentiation.  At  the 
flowing  distribution  site,  percentages  of  pigmented 
bacteria  on  SPC  medium  ranged  from  2.3  to  9.67 
times  less  than  on  m-SPC  and  from  2.3  to  9.86 
times  less  than  on  R2A.  At  the  same  site,  seasonal 
trends  in  the  percentage  of  pigmented  bacteria 
were  the  same  for  m-SPC  and  R2A  media,  and  the 
highest  and  lowest  percentages  occurred  in  the  fall 
and  winter,  respectively.  At  site  6,  there  appeared 
to  be  an  inverse  relationship  between  the  yellow 
and  orange  pigmented  groups,  but  upon  analysis, 
this  did  not  hold  and  all  correlations  between 
yellow  and  orange  bacteria  were  positive.  Pig- 
mented bacteria  could  readily  be  detected  by  using 
plate  counting  media  developed  for  heterotroph 
enumeration  in  potable  waters  with  incubation  pe- 
riods of  7  days.  Pigmented  bacteria  can  be  used  an 
additional  marker  for  monitoring  changes  in  water 
quality.  High  numbers  of  heterotrophs,  including 
pigmented  forms,  were  found  at  dead-end  loca- 
tions, usually  in  the  absence  of  free  chlorine  residu- 
al and  when  the  water  temperature  was  >  16C 
The  association  of  some  pigmented  bacteria  with 
nosocomial  and  other  infections  raises  concern  that 
the  organisms  may  have  originated  from  the  pota- 
ble water  supply.  High  levels  of  pigmented  bacte- 
ria could  pose  an  increased  health  risk  to  immuno- 
logically compromised  individuals.  Therefore,  the 
bacterial  quality  of  the  distribution  water  should  be 
controlled  to  prevent  the  development  of  high 
concentrations  of  heterotrophic  plate  count  bacte- 
ria, including  the  pigmented  forms.  (Author's  ab- 
stract) 
W89-09967 


NATIONAL  FIELD  EVALUATION  OF  A  DE- 
FINED SUBSTRATE  METHOD  FOR  THE  SI- 
MULTANEOUS DETECTION  OF  TOTAL 
COLIFORMS  AND  ESCHERICHIA  COLI 
FROM  DRINKTNG  WATER:  COMPARISON 
WITH  PRESENCE-ABSENCE  TECHNIQUES, 
Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09970 


MUTAGENICITY  OF  DRINKING  WATER  AND 
THE  RELATION  TO  TOTAL  ORGANIC  HALO- 
GEN, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09995 


MUTAGENIC  POTENTIAL  OF  DRINKING 
WATERS  FROM  SURFACE  SUPPLIES  IN 
NORTHERN  ITALY, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy). 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 10005 


WATER  AND  SANITATION:  ECONOMIC  AND 
SOCIAL  PERSPECTIVES. 

Academic  Press,  Inc.,  New  York.  1984.  296p. 
Edited  by  Peter  G.  Bourne. 

Descriptors:  'Water  distribution,  'Water  use, 
•Water  demand,  'Sanitation,  'Water  quality, 
'Water  supply,  International  Decade  for  Drinking 
Water  Supply  and  Sanitation,  Public  health.  Water 
resources  development,  Developing  countries. 

An  evaluation  of  progress  in  the  International 
Drinking   Water   Supply   and   Sanitation   Decade 


concerns  social  and  economic  aspects.  Water- 
borne  disease,  the  relationship  of  water  supply  to 
economic  development,  financing  of  water  devel- 
opment, technology  choices  for  water  supply  and 
wastewater  treatment,  cultural  considerations  in 
planning  and  implementing  water  services,  training 
of  personnel,  community  participation  in  water 
project  planning  and  implementation,  and  a  com- 
parison of  economic  and  health  conditions  of  the 
years  1970  and  1980  in  104  countries  are  covered  in 
the  individual  chapter.  (See  W89-10101  thru  W89- 
10113)(Cassar-PTT) 
W89- 10100 


WATER  AND  SANITATION  FOR  ALL, 

Global  Water,  Washington,  DC. 
P.  G.  Bourne. 

IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  1-20,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Water  distri- 
bution, 'Water  demand,  'Sanitation,  'Water  qual- 
ity, 'Water  supply,  International  Decade  for 
Drinking  Water  Supply  and  Sanitation,  Public 
health,  Water  resources  development,  Social 
impact,  Water  pollution  effects,  Diseases,  Human 
diseases,  Urban  areas,  Rural  areas,  Developing 
countries. 

Over  the  last  150  years  water  distribution  and 
quality  in  industrialized  nations  has  dramatically 
changed.  However,  in  some  parts  of  the  Middle 
East,  China,  and  Latin  America  today's  water  sys- 
tems are  inferior  to  those  used  by  the  ancient 
civilizations  in  those  same  regions.  Sanitation  is 
closely  related  to  water  supply  development.  The 
effects  of  providing  clean  water  and  sanitation 
include  improved  health,  reduced  infant  mortality, 
reduction  of  birthrate,  and  improvement  in  the 
status  of  women.  Although  urban  and  rural  water 
supplies  and  sanitation  increased  in  numbers  from 
1970  to  1980,  the  percentages  declined  because  of 
rapid  population  growth.  Cost  estimates  for  the 
Water  Decade  were  grossly  underestimated  at  the 
start.  In  1980  the  World  Bank  produced  new  esti- 
mates, $300  to  $600  billion,  depending  on  the  pro- 
portion of  community  labor  and  low  cost  technolo- 
gy used.  The  National  Action  Plan  is  the  central 
vehicle  for  accomplishing  the  goals  of  the  Decade. 
Over  90  countries  have  established  plans,  many 
using  the  model  of  the  plan  prepared  by  Sri  Lanka. 
Successful  training  strategies  include  use  of  village 
individuals,  budgeted  resources  for  maintenance 
workers,  and  education  of  professionals  in  their 
home  countries  rather  than  abroad.  An  important 
factor  in  measuring  the  results  of  improved  water 
and  sanitation  is  the  lag  time  between  implementa- 
tion of  the  new  facilities  and  noticeable  improve- 
ment in  health  status.  This  is  a  result  of  slowness  to 
change  hygiene  habits  and  lag  in  concurrent  tech- 
nology. Community  participation  and  interest  is 
another  important  factor  in  maintaining  services 
once  they  are  installed.  The  current  emphasis  is 
low-cost  technology,  such  as  sturdy  hand  pumps 
and  the  Vietnamese  toilet.  (See  also  W89-1O1O0) 
(Cassar-PTT) 
W89-10101 


INFECTIONS  RELATED  TO  WATER  AND  EX- 
CRETA: THE  HEALTH  DIMENSION  OF  THE 
DECADE, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England).  Dept.  of  Tropical  Hygiene. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10102 


WOMEN  AND  WATER, 

Berger  (Louis)  International,  Inc.,  Washington, 
DC. 

P.  D.  Roark. 

IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  49-68,  12  ref. 

Descriptors:  'Social  impact,  'Water  distribution, 
•Developing  countries,  'Sanitation,  'Water  qual- 
ity, 'Water  supply,  'Water  use,  Public  health, 
Water  resources  development,  Water  pollution  ef- 
fects. Rural  areas,  Women,  Water  management. 


Women  in  developing  countries  have  major  re- 
sponsibility for  managing  water  and  family  health. 
Thus,  they  have  an  important  role  in  community 
projects  for  improving  water  supply  and  quality.  A 
typical  Somali  woman  living  in  a  small  village 
obtains  the  family  water  supply  with  varying  diffi- 
culty, depending  on  the  season  of  the  year.  During 
and  after  the  rainy  season  (April  to  June  and 
October-November)  she  walks  half  a  kilometer  to  a 
small  reservoir,  spending  about  2  hours  a  day  to 
fetch  about  15  liters  per  person  in  the  family.  As 
the  supply  diminishes  after  the  rainy  season,  water 
consumption  drops  to  10  liters  a  day  and  the  time 
for  carrying  water  remains  at  2  hours  a  day.  In  the 
dry  season  of  February  and  March  she  walks  10 
km  from  the  village  to  hand-dug  wells  once  a  day, 
consuming  1.5  hours  in  transport  and  2  hours  wait- 
ing in  line.  Water  and  food  consumption  decrease 
markedly  during  the  dry  season,  and  bathing  and 
laundry  are  rarely  done.  Water  use  as  related  to 
distance  from  supply  is  as  follows:  <  1  mile,  up  to 
25  liters/day;  1+  mile,  10-15  liters/day;  3+  miles, 
<  10  liters/day.  A  quantity  of  20-30  liters/day  is 
accepted  as  the  volume  effective  for  control  of 
water-washed  diseases.  Women  are  active  partici- 
pants in  water  supply  management  schemes.  For 
example,  in  drought-ridden  Upper  Volta  it  was 
learned  that  it  was  the  women  who  decided 
whether  to  use  a  water  source  and  whether  it  was 
worth  spending  resources  on  maintenance.  De- 
pending on  the  social  structure  of  the  country, 
women  are  involved  in  water  management  to  vary- 
ing degrees.  Women  can  act  as  local  mediators  of 
change,  bringing  together  existing  community 
knowledge  and  new  product  information.  The  im- 
portance of  local  learning  systems  is  stressed.  (See 
also  W89- 10100)  (Cassar-PTT) 
W89-10103 


ERADICATION  OF  DRACUNCULIASIS, 

Centers  for  Disease  Control,  Atlanta,  GA. 
D.  R.  Hopkins. 

IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  93-1 14,  9  fig,  36  ref. 

Descriptors:  'Water  pollution  effects,  'Parasites, 
•Water  quality  control,  *Drinking  water,  'Sanita- 
tion, 'Diseases,  'Developing  countries,  'Water 
treatment,  'Dracunculiasis,  Guinea  worm,  Public 
health,  Human  diseases,  Social  effects,  Economic 
effects,  International  Decade  for  Drinking  Water 
Supply  and  Sanitation. 

Dracunculiasis  (Guinea  worm  infection)  is  wide- 
spread from  India  to  West  Africa.  This  disease  is 
acquired  by  drinking  water  contaminated  with  the 
intermediate  host,  Cyclops.  Distribution  is  sporad- 
ic, however,  being  limited  to  certain  states  or 
provinces.  Estimated  cases  are  10  to  48  million 
annually.  Transmission  is  often  highly  seasonal,  at 
a  peak  in  the  dry  season.  Adults  of  20  to  45  years 
are  usually  the  most  heavily  affected.  Although  the 
disease  is  rarely  fatal,  it  has  a  substantial  social  and 
economic  toll.  During  the  emergence  of  the  worm, 
persons  are  often  incapacitated  for  an  average  of 
100  days.  Estimated  lost  annual  wages  because  of 
this  disease  are  $56-277  million.  School  attendance 
is  disrupted  during  the  Guinea  worm  season  be- 
cause of  student  incapacitation  or  the  necessity  to 
fill  in  for  a  disabled  parent.  Some  schools  close 
down  at  this  time.  The  disease  could  be  controlled 
by  eliminating  the  intermediate  Cyclops  from  the 
water  supply  by  providing  clean  piped  water, 
chemical  treatment  of  water  with  temephos  at  1 
ppm,  boiling  water,  sieving  of  household  drinking 
water,  preventing  infected  persons  from  entering 
the  water  supply,  and  mass  treatment  of  active 
cases  with  drugs  and  occlusive  dressings.  On  a 
large  scale,  national  programs  for  eradicating  this 
disease  are  necessary.  These  can  be  coordinated 
with  other  activities  of  the  International  Water 
Decade.  (See  also  W89-10100)  (Cassar-PTT) 
W89-10105 


TECHNOLOGY  CHOICES  FOR  THE  DECADE, 

International    Reference   Centre   for   Community 
Water  Supply  and  Sanitation,  The  Hague  (Nether- 
lands). 
H.  M.  G.  Van  Damme,  and  A.  White. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  151-172,  lOref. 

Descriptors:  *Water  distribution,  *Sanitation, 
•Water  quality,  'Water  supply,  'Developing  coun- 
tries, Technology,  International  Decade  for  Drink- 
ing Water  Supply  and  Sanitation,  Public  health, 
Water  resources  development.  Rural  areas. 

A  checklist  was  developed  as  a  guideline  for 
choosing  technology  to  implement  the  Internation- 
al Water  Decade.  Make  use  of  locally  available 
labor.  Use  construction  methods  compatible  with 
local  capabilities.  Use  locally  available  materials 
and  avoid  imported  equipment.  Consider  foreign 
exchange  requirements  of  the  water  supply  pro- 
gram. Encourage  local  manufacturers  to  supply 
equipment  and  parts.  Consider  local  values,  atti- 
tudes, and  preferences.  Leave  operational  control 
to  the  community.  Minimize  costs  without  jeop- 
ardizing effectiveness.  Accept  a  level  of  service 
where  necessary  to  spread  benefits  of  safe  water 
supply  more  widely.  Adopt  phased  implementation 
of  programs  with  subsequent  upgrading.  Plan  real- 
istic timing  of  the  projects.  Use  standardization  of 
parts  wherever  possible.  Design  for  direct  manual 
operation  rather  than  remote  control  with  mechan- 
ical or  electrical  devices.  Specify  equipment  not 
requiring  power  operation  where  possible.  Select 
treatment  process  with  little  operation  require- 
ments. Adopt  a  two-or  three-tier  system  for  main- 
tenance. Keep  maintenance  requirements  within 
local  capabilities.  Consult  the  community,  especial- 
ly the  women,  on  design  decisions.  Develop  a 
sound  revenue  collection  system  compatible  with 
local  opinions.  (See  also  W89-1010O)  (Cassar-PTT) 
W89-10108 


WATER  AND  SANITATION:  CULTURAL  CON- 
SIDERATIONS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 

Hygiene  and  Public  Health. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-10109 


TRAINING  PEOPLE  TO  MEET  THE  GLOBAL 
NEED, 

Loughborough  Univ.   of  Technology  (England). 
Dept.  of  Civil  Engineering. 
J.  Pickford. 

IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  199-219,  16  ref. 

Descriptors:  'Water  distribution,  'Training,  'De- 
veloping countries,  'Water  resources  develop- 
ment, 'Sanitation,  International  Decade  for  Drink- 
ing Water  Supply  and  Sanitation,  Public  health, 
Water  resources  development. 

Training  for  the  Water  Decade  affects  nearly  ev- 
eryone, even  the  general  public  of  the  developed 
countries,  who  should  be  informed  of  the  needs  in 
the  developing  countries.  Among  the  groups 
which  need  to  be  trained  are  policymakers,  profes- 
sional implementers  (engineer,  technical  specialist, 
nontechnical  specialist),  subprofessional  implemen- 
ters, (technician,  artisan,  supervisor,  attendant), 
and  users.  Components  of  training  for  each  of  these 
groups  are  described.  (See  also  W89-10100) 
(Cassar-PTT) 
W89-10110 


COMMUNITY  PARTICIPATION:  NEITHER 
PANACEA  NOR  MYTH, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 
A.  V.  Whyte. 

IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  221-241,  1  fig,  1  tab,  36  ref. 

Descriptors:  'Water  distribution,  'Institutional 
constraints,  'Sanitation,  'Developing  countries, 
•Water  quality,  'Water  supply,  Economic  aspects, 
International  Decade  for  Drinking  Water  Supply 
and  Sanitation,  Public  health,  Water  resources  de- 
velopment, Training. 


The  International  Water  Decade  emphasizes  com- 
munity participation  from  the  earliest  stages  of 
planning.  This  is  closely  linked  with  education 
programs  dealing  with  hygiene  practices,  water 
and  food  storage,  and  elimination  habits.  In  Co- 
lombia community  participation  has  been  success- 
ful. Key  features  of  the  approach  used  here  are  the 
trained  community  worker  (Promoter),  village 
committee,  payment  for  water  and  sanitation  serv- 
ices according  to  ability,  and  community  owner- 
ship of  the  facilities.  It  is  important  that  the  com- 
munity be  both  willing  and  able  to  participate.  The 
National  Institute  of  Health  oversees  these  pro- 
grams in  Colombia.  Although  community  partici- 
pation transfers  some  costs  directly  to  the  local 
level,  strong  support  from  the  national  and  region- 
al levels  is  necessary.  Community  participation  is 
not  necessarily  cheaper  than  a  more  centralized 
approach.  Rather,  it  should  be  seen  as  a  more 
effective  means  to  a  successful  project.  Some  of 
the  problems  encountered  in  community  participa- 
tion are  power  struggles  between  groups,  unequal 
distribution  of  benefits,  and  an  increase  in  disparity 
among  villages  or  regions.  Advantages  include 
better  care  of  equipment,  wider  accessibility  to 
benefits,  further  socioeconomic  development,  atti- 
tudinal  and  behavioral  changes,  and  increase  in 
self-pride.  (See  also  W89-10100)  (Cassar-PTT) 
W89-10111 


ECONOMIC  GROWTH,  HEALTH,  AND  PHYS- 
ICAL WELL-BEING  1970-1980, 

Colorado  Univ.  at  Boulder.  Inst,  of  Behavioral 
Science 

A.  U.  White,  and  G.  F.  White. 
IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  243-264,  4  fig,  4  tab,  23  ref. 

Descriptors:  'Water  resources  development, 
•Water  distribution,  'Water  supply,  'Sanitation, 
'Water  quality,  International  Decade  for  Drinking 
Water  Supply  and  Sanitation,  Public  health,  De- 
veloping countries,  Economic  aspects. 

A  study  of  the  differences  in  water  services  among 
countries  and  the  changes  from  1970  to  1980  are 
reported.  Information  from  104  countries  is  includ- 
ed, although  only  25  have  complete  data  for  1970 
and  1980  on  all  the  selected  indicators.  Changes  in 
the  proportion  of  the  total  population  served  are 
not  strongly  associated  with  any  indicator.  Moder- 
ately strong  associations  are  found  between  the 
proportion  of  total  population  served  and  per 
capita  energy  consumption,  life  expectancy,  infant 
mortality,  quality  of  life  index,  child  death  rate, 
and  gross  national  product  per  capita.  Some  coun- 
tries do  not  conform  to  the  general  associations.  In 
many  cases  this  is  a  result  of  incorrect  statistics, 
improvements  in  water  supply  too  recent  to  affect 
the  indicators,  or  influence  of  other  factors  such  as 
improved  health  services.  Countries  reporting  de- 
creases in  population  served  were  Colombia, 
Egypt,  Jordan,  Lebanon,  some  African  countries, 
Brazil,  Saudi  Arabia,  and  the  Democratic  Yemen 
Republic.  Cuba  and  several  African  countries  re- 
ported large  gains.  (See  also  W89-10100)  (Cassar- 
PTT) 
W89-10112 


DRINKING  WATER  AND  HEALTH, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

G.  W.  Page. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  69-87,  1  fig,  1 
tab,  54  ref. 

Descriptors:  'Public  health,  'Toxicity,  'Drinking 
water,  'Legal  aspects,  Groundwater  pollution,  An- 
alytical instruments,  Detection  limits,  Carcinogens, 
Epidemiology,  Risks,  Trace  levels,  Pollutant  iden- 
tification, Population  exposure,  Mortality,  Syner- 
gistic effects,  Water  treatment,  Disinfection,  Water 
quality  standards. 

The  human  health  effects  of  consuming  drinking 
water  containing  toxic  organic  and  inorganic  sub- 
stances are  poorly  understood  and  the  subject  of 
considerable  controversy.  The  general  public  and 
public   officials   want   clear   standards,    for   each 


chemical  potentially  present  in  our  drinking  water 
supplies.  The  scientific  basis  for  this  does  not  exist. 
The  issues  and  controversies  resulting  from  the 
presence  of  toxic  contaminants  in  drinking  water 
are  described;  however,  the  many  human  health- 
related  issues  caused  by  nontoxic  contaminants  in 
drinking  water  are  not  addressed.  Improvements  in 
chemical  instrumentation  permit  us  to  detect  a 
wide  variety  of  organic  and  inorganic  chemicals  in 
water  supplies.  The  concentrations  are  often  found 
near  the  lower  limit  of  analytic  chemists'  ability  to 
detect  chemical  compounds  in  water.  Because  of 
these  extremely  low  concentrations,  these  com- 
pounds are  often  referred  to  as  microcontaminants. 
The  health  issues  concerning  microcontaminants 
addressed  are:  (1)  identification  of  microcontamin- 
ants found  in  water  supplies,  (2)  the  health  implica- 
tions of  ingesting  microcontaminants  in  drinking 
water,  and  (3)  how  to  protect  the  health  of  the 
public  from  the  risks  of  exposure  to  toxic  chemi- 
cals in  drinking  water.  Unknown,  and  at  great 
issue,  is  determination  of  a  threshold  exposure  limit 
to  a  carcinogen.  This  issue  is  part  of  the  issue  of 
determining  the  relationship  between  the  level  of 
exposure  to  a  carcinogen  and  the  resulting  likeli- 
hood of  getting  cancer.  Considerable  epidemiolog- 
ic research  investigating  a  link  between  water  sup- 
plies containing  microcontaminants  and  increased 
cancer  mortality  exists,  and  are  among  the  most 
useful  and  common  approaches  for  determining 
within  and  between  which  population  groups  a 
disease  occurs.  The  consequences  of  failing  to  keep 
our  drinking  water  supplies  free  of  microcontamin- 
ants are  unknown.  Present  risk  assessment  methods 
are  designed  to  be  conservative;  however,  they  are 
not  able  to  include  the  unknown  risks  caused  by 
synergistic  effects  of  the  mixtures  of  many  differ- 
ent microcontaminants  that  may  simultaneously  be 
present  in  drinking  water.  Researchers  have  found 
the  use  of  drinking  water  treatment  to  remove 
microcontaminants  to  be  inexpensive,  considering 
the  net  benefit  and  the  cost  per  life  saved  ap- 
proaches in  a  comparison  with  other  public  health 
measures.  (See  also  W89-10123)  (Fish-PTT) 
W89-10126 


TECHNOLOGICAL  APPROACHES  TO  RE- 
MOVING TOXIC  CONTAMINANTS, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  M.  Clark. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  89-123,  25 
tab,  17  ref. 

Descriptors:  'Water  treatment,  *Storage  require- 
ments, 'Groundwater  management,  'Drinking 
water,  *Water  supply  development,  'Alternative 
water  use,  Coagulation,  Flocculation,  Sedimenta- 
tion, Filtration,  Chemical  treatment,  Disinfection, 
Water  softening,  Sludge,  Ion  exchange,  Adsorp- 
tion, Reverse  osmosis,  Aeration. 

There  are  several  alternatives  for  supplying  drink- 
ing water  to  a  municipality  when  its  normal  supply 
is  contaminated.  The  term  alternative  refers  to  any 
alternate  source  and  includes  both  new  supplies  or 
treatment  of  the  existing  supply.  These  technologi- 
cal approaches  are  often  used  when  an  existing 
supply  is  found  to  be  contaminated.  Among  the 
various  alternatives  that  might  be  considered  are: 
(1)  development  of  new  or  existing  water  re- 
sources; (2)  blending  of  a  new  and  uncontaminated 
water  supply  to  achieve  safe  levels;  (3)  treatment  at 
the  well  head  or  each  point  of  consumption  (rapid 
mix,  coagulation  and  flocculation,  sedimentation, 
filtration,  chemical  feed  and  handling,  disinfection, 
softening,  sludge  handling,  ion  exchange,  adsorp- 
tion, reverse  osmosis,  and  aeration);  (4)  connection 
to  alternative  existing  municipal  or  private  sup- 
plies; (5)  oversized  community  storage  facilities  to 
compensate  for  loss  of  existing  system  capacity; 
and  (6)  alteration  of  existing  groundwater  flows. 
(See  also  W89-10123)  (Fish-PTT) 
W89-10127 


WAUSAU,  WISCONSIN,  CASE  STUDY, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Urban  Plan- 
ning. 
G.  W.  Page. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  241-259,  2 
fig,  4  tab,  18  ref. 

Descriptors:  'Wisconsin,  'Case  studies,  •Govern- 
mental interrelations,  'Environmental  protection, 
•Water  supply  development,  'Water  pollution 
control,  'Metropolitan  water  management,  Com- 
prehensive planning,  Urban  hydrology,  Organic 
compounds,  Treatment  facilities.  Glacial  drift,  In- 
filtration, Chemical  Industry,  Aquifer  characteris- 
tics, Water  pollution  sources,  Flow  pattern,  Moni- 
toring. 

The  city  of  Wausau  is  located  in  north-central 
Wisconsin,  occupying  a  total  area  of  about  nine 
square  miles,  and  divided  by  the  Wisconsin  River. 
Paper  manufacturing  is  the  largest  industry  in 
Wausau.  The  city's  municipal  water  utility  oper- 
ates six  high-yield  wells  positioned  in  the  alluvial 
deposits  of  the  Wisconsin  River  flood  plain,  char- 
acterized as  a  glacial  sand  and  gravel  aquifer.  The 
groundwater  in  the  glacial  deposits  receives  re- 
charge from  direct  infiltration  from  the  land  sur- 
face and  discharges  as  base  flow  to  the  Wisconsin 
River.  Volatile  organic  contaminants  (VOCs)  were 
discovered  in  three  of  the  public  supply  wells  in 
1982.  Various  attempts  at  determining  the  extent  of 
the  groundwater  contamination  and  removing  the 
contaminants  through  water  treatment  (mixing 
with  uncontaminated  water,  air  stripping,  pumping 
to  control  groundwater  gradient,  new  pumping 
equipment)  were  unsuccessful,  and  it  became  evi- 
dent that  outside  assistance  was  necessary.  The 
state  of  Wisconsin's  Department  of  Natural  Re- 
sources and  the  Environmental  Protection  Agency 
(EPA)  provided  financial  and  planning  help  in 
shutting  down  a  chemical  plant  suspected  of  being 
a/the  contaminant  source  and  in  developing  a 
long-term  treatment  system,  in  the  form  of  a 
carbon  filtration  unit  combined  with  a  packed- 
column  air  stripping  tower.  The  site  became  a  case 
study  for  both  the  Drinking  Water  Research  Divi- 
sion of  the  Municipal  Environmental  Research 
Laboratory  of  the  EPA  (cost-effectiveness  of  dif- 
ferent technologies  for  removing  VOCs  from  mu- 
nicipal water  supplies)  and  for  the  American  Water 
Works  Association  Research  Foundation  (study  of 
toxic  air  contaminants  released  from  air  stripping 
towers).  During  treatment,  an  extensive  hydrogeo- 
logical  study  was  performed  to  define  bedrock  and 
aquifer  configuration,  groundwater  flow  patterns 
and  contaminant  sources  and  migration  patterns.  A 
second,  larger  air  tower  was  added  to  increase 
treatment  volume.  The  present  groundwater  pro- 
tection plan  for  Marathon  County  (including  the 
Wausau  area)  has  five  major  sections:  (1)  Physical 
Resource  Definition,  (2)  Inventory  of  Contamina- 
tion Sources,  (3)  Monitoring,  (4)  Management  Rec- 
ommendation, and  (5)  Public  Involvement.  (See 
also  W89-10123)  (Fish-PTT) 
W89-10131 


SOUTH   BRUNSWICK,   NEW   JERSEY,   CASE 
STUDY, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

For  primary  bibliographic   entry  see   Field   5G. 
W89-10135 


BEDFORD,  MASSACHUSETTS,  CASE  STUDY, 

B.  J.  Ram,  and  H.  E.  Schwarz. 
IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  341-367,  2 
fig,  2  tab,  30  ref. 

Descriptors:  'Case  studies,  'Interagency  coopera- 
tion, 'Environmental  protection,  'Massachusetts, 
•Water  pollution  control,  Imported  water, 
Groundwater  management,  Well  water,  Glacial 
drift,  Toxins,  Policy  making,  Water  supply  devel- 
opment. Local  government,  Monitoring,  Aquifer 
systems,  Water  pollution  sources,  Legal  aspects, 
Risks. 

The  tradition  of  home  rule  in  Massachusetts  and 
the  decentralized  nature  of  its  Department  of  Envi- 
ronmental Quality  Engineering  have  created  a 
prominent  local  role  in  groundwater  management. 
State  regulations  are  executed  through  local 
boards.  Towns  and  cities  have  the  option  of  formu- 


lating controls  stricter  than  federal  or  state  mini- 
mum requirements.  The  chemical  contamination  of 
groundwaters  and  other  hazardous  waste  problems 
have  prompted  local  governments  to  either  seek 
out  state  assistance  or  take  matters  into  their  own 
hands.  The  town  of  Bedford  is  located  15  miles 
northeast  of  Boston  and  is  predominantly  residen- 
tial. Hydrogeologic  conditions  in  the  area  consist 
of  impermeable  bedrock  formations  overlain  by 
stratified  glacial  till  drift  deposits,  through  which 
most  of  the  groundwater  in  the  area  flows.  The 
town's  five-member  elected  Board  of  Selectmen 
acts  as  the  executive  body.  When  several  trace 
organics  were  discovered  in  the  public  water 
supply  of  Bedford,  the  town  administrator  and  the 
Board  closed  down  the  public  supply  wells,  made 
a  concerted  effort  to  secure  multiple  sources  of 
emergency  allocations  of  water,  instituted  water 
usage  curbs,  outlined  economical  and  political 
power  structures  to  promote  strict  control,  and 
requested  that  the  State  Department  of  Public 
Health  investigate  the  health  risks  involved  with 
the  drinking  water  contaminants.  The  Massachu- 
setts Department  of  Environmental  Quality  Engi- 
neering (MDEQE)  provided  help  for  testing  and 
analysis.  The  Divisions  of  Water  Supply  and 
Water  Pollution  Control  were  involved  in  the  final 
authorization  of  the  well  shutdown  and  the  tracing 
of  pollution  sources,  respectively.  The  MDEQE 
made  recommendations  to  the  Board  regarding 
interim  water  supplies,  monitoring,  and  assessment 
options.  A  technical  investigation  was  performed 
by  a  consulting  firm  to  identify  sources  and  pro- 
vide an  analysis  of  the  aquifer  system,  which  indi- 
cated to  the  Board  that  new  well  sites  may  be  an 
expensive,  but  viable,  solution  to  Bedford's  prob- 
lems. Meanwhile,  Bedford  retained  a  private  law 
firm  to  assess  possible  avenues  of  legal  action 
against  the  perpetrators  of  the  contamination  and 
was  advised  to  file  a  Superior  Court  case.  (See  also 
W89- 10123)  (Fish-PTT) 
W89-10136 


REVIEW  OF  THE  OFFICE  OF  DRINKING 
WATER'S  ASSESSMENT  OF  RADIONU- 
CLDDES  IN  DRINKING  WATER  AND  FOUR 
DRAFT  CRITERIA  DOCUMENTS:  MAN-MADE 
RADIONUCLIDE  OCCURRENCE  URANIUM, 
RADIUM,  AND  RADON. 

Environmental  Protection  Agency,  Washington, 
DC.  Science  Advisory  Board. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242714. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  SAB-RAC-87-035,  July  1987.  12p, 
append. 

Descriptors:  'Drinking  water,  'Water  pollution 
prevention,  'Regulations,  'Potable  water,  Fate  of 
pollutants,  Uranium,  Radon,  Radium,  Radioiso- 
topes. 

On  January  15,  1986  EPA's  Office  of  Drinking 
Water  (ODW)  officially  requested  the  Science  Ad- 
visory Board  (SAB)  to  conduct  a  review  of  a 
number  of  scientific  issues  related  to  its  evaluation 
of  radionuclides  in  drinking  water.  The  Subcom- 
mittee created  to  conduct  the  review  subsequently 
received  the  following  documents  from  ODW: 
radionuclides  in  drinking  water  (for  publication  in 
the  Federal  Register);  criteria  document  on  man- 
made  radionuclides;  criteria  document  for  urani- 
um; criteria  document  for  radium;  criteria  docu- 
ment for  radon;  Office  of  Drinking  Water's  Janu- 
ary 15,  1986  Memorandum,  'Request  for  Review  of 
Scientific  Basis  of  Proposed  Recommended  Maxi- 
mum Contaminant  Levels  for  Radionuclides  in 
Drinking  Water'  that  includes  four  issues  for 
review:  (1)  Should  the  weighting  factors  devel- 
oped by  the  ICRP  or  those  developed  by  EPA  be 
used  to  calculate  the  effective  dose  equivalent;  (2) 
Are  the  radiotoxic  health  effects  of  ingested  urani- 
um sufficiently  well  substantiated  to  be  used  as  the 
basis  of  a  regulation;  (3)  Is  the  dose-response  curve 
for  naturally  occurring  radionuclides  linear;  and 
(4)  Should  the  relative  or  absolute  risk  model  value 
be  used.  The  members  of  the  Subcommittee  exam- 
ined these  documents  according  to  individual  as- 
signments based  on  their  expertise,  and  developed 
its  report  in  three  parts.  These  include:  responses 
to  the  four  issues  raised  by  the  Office  of  Drinking 
Water;  general  comments  on  the  documents  and 


the  review  as  a  whole;  and  technical  and  editorial 
comments  on  each  of  the  technical  documents. 
(Lantz-PTT) 
W89-10191 


FULL  SCALE  RADIUM  REMOVAL  SYSTEM 
FOR  A  SMALL  COMMUNITY, 

Rocky  Mountain  Consultants,   Inc.,   Englewood, 

CO. 

K.  A.  Mangelson,  and  R.  P.  Lauch. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-237904. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report    No.    EPA/600/D-88/157,    August    1988. 

Up,  1  fig,  3  tab,  5  ref.  EPA  Contract  CR8 12691. 

Descriptors:  'Water  treatment,  'Radium,  Water 
quality  control,  Oxidation,  Chemical  treatment, 
Filtration,  Brine,  Iron,  Wastewater  treatment  fa- 
cilities, Radioactive  wastes. 

A  radium  removal  treatment  plant  was  constructed 
for  the  small  community  of  Redhill  Forest  in  the 
central  mountains  of  Colorado.  The  plant  consists 
of  iron  removal  using  oxidation,  filtration,  and 
settling;  radaium  and  hardness  removal  using  ion 
exchange;  and  radium  removal  from  the  waste 
brine  using  Dow  Chemical  Company's  Radium 
Selective  Complexer  (RSC).  The  raw  water  comes 
from  deep  wells  and  has  naturally  occurring 
radium  and  iron  concentrations  of  about  30-40 
picoCuries/L  (pCi/L)  and  7-10  mg/L,  respective- 
ly, and  is  aerated  before  entering  the  main  treat- 
ment plant  to  remove  radon  gas  and  carbon  diox- 
ide. A  unique  feature  of  the  plant  is  the  process 
that  removes  radium  from  the  waste  brine.  This 
process  removes  only  radium  from  the  spent  ion 
exchange  regeneration  water  by  permanently  com- 
plexing  the  radium  on  the  RSC.  The  RSC  is  re- 
placed when  exhausted  and  sent  to  a  final  disposal 
site  that  is  acceptable  to  state  regulatory  agencies. 
The  overall  plant  reduces  radium  from  about  35 
pCi/L  to  <  4  pCi/L.  The  RSC  system  has  consist- 
ently removed  over  99%  of  the  radium  from  the 
spent  ion  exchange  regenerant.  The  average  inflow 
radium  concentration  to  the  RSC  was  about  1,180 
pCi/L  and  the  average  effluent  was  about  9  pCi/L. 
(Author's  abstract) 
W89- 10247 


SLOW  SAND  FILTRATION  IN  THE  UNITED 
STATES, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Drinking  Water  Research  Div. 
G.  S.  Logsdon,  and  K.  R.  Fox. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-238118. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/176,  August  1988. 
25p,  5  tab,  21  ref. 

Descriptors:  'Drinking  water,  'Sand  filters, 
'Water  treatment,  Bacteria,  Protozoa,  Water  qual- 
ity control,  Filtration. 

Interest  in  slow  sand  filtration  has  increased  dra- 
matically in  the  United  States  in  the  past  ten  years. 
Research  conducted  to  evaluate  removal  of  Giar- 
dia  cysts  and  bacteria,  showed  that  slow  sand 
filtration  is  very  effective  in  removal  of  these  con- 
taminants. Slow  sand  filters  are  much  simpler  and 
easier  to  operate  than  plants  that  employ  coagula- 
tion. Therefore,  they  are  very  well  suited  for  treat- 
ment of  previously  unfiltered  surface  waters  and 
would  be  well  suited  for  small  utilities  serving 
from  25  to  3000  persons.  The  EPA  estimates  that 
about  1000  slow  sand  filters  may  be  built  as  a  result 
of  proposed  EPA  regulations  on  surface  water 
treatment.  (Author's  abstract) 
W89- 10256 


DEVELOPMENT  OF  AN  IMPROVED  CLEAN- 
ING SOLUTION  FOR  ROWPU  UNITS, 

Separation  Systems  Technology,  San  Diego,  CA. 
For  primary  bibliographic  entry  see  Field  3A. 
W89-10360 
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ALTERNATIVE  OXIDANT  AND  DISINFECT- 
ANT TREATMENT  STRATEGIES  FOR  CON- 
TROLLING TRIHALOMETHANE  FORMA- 
TION, 

North  Carolina  Univ.,  Chapel  Hill. 
P.  C.  Singer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-238928. 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/044,  August  1988. 
285p,  90  fig,  97  tab,  122  ref,  append.  EPA  Contract 
CR  811108. 

Descriptors:  *Water  treatment,  *Disinfection,  'Ox- 
idation, *Trihalomethanes,  Ozone,  Chlorine  diox- 
ide, Potassium  permangenate,  Ozonation. 

To  comply  with  the  maximum  contaminant  level 
for  total  trihalomethanes  (THM),  many  water 
treatment  utilities  have  modified  their  pre-oxida- 
tion  and  disinfection  practices  by  switching  to 
alternative  oxidants  and  disinfectants  in  place  of 
free  chlorine.  To  evaluate  the  impact  of  these 
changes,  a  research  project  was  initiated  to  study 
several  water  treatment  plants  that  had  recently 
adopted  the  use  of  chlorine  dioxide,  ozone,  potassi- 
um permangenate,  or  chloramines  to  partially  or 
fully  offset  the  use  of  free  chlorine.  The  results  of 
the  study  showed  that  total  organic  halide  forma- 
tion paralleled  THM  formation  at  all  eight  of  the 
utilities  investigated.  The  alternative  pre-treatment 
oxidants  and  disinfectants  were  depleted  rapidly  as 
a  consequence  of  the  high  total  organic  carbon 
concentrations  in  the  waters  examined.  This  im- 
plies that  residual  oxidants  and  disinfectants  will 
not  be  carried  very  far  into  the  process  train, 
causing  disinfection  and  oxidation  effectiveness  to 
be  reduced.  (Author's  abstract) 
W89-10361 


ADJ  STRIPPERS  AND  THEIR  EMISSIONS 
CONTROL  AT  SUPERFUND  SITES, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
B.  L.  Blaney,  and  M.  Branscome. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-239082. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/153,  August  1988. 
20p,  4  fig,  6  tab  25  ref.  EPA  Contract  68-02-3992. 

Descriptors:  'Water  pollution  treatment,  'Decon- 
tamination, 'Superfund,  'Air  pollution,  'Emission 
control,  'Air  stripping,  'Groundwater  quality, 
•Potable  water,  'Water  treatment,  Groundwater 
pollution,  Volatile  organic  compounds,  Organic 
compounds,  Cleanup  operations. 

Air  stripping,  a  traditional  means  of  making  slight- 
ly contaminated  groundwater  potable,  is  being  ap- 
plied increasingly  to  more  severe  groundwater  pol- 
lution at  remedial  action  sites.  Concentrations  of 
volatile  and  semivolatile  compounds  at  such  sites 
may  reach  hundreds  of  parts  per  million.  As  a 
result,  several  changes  have  resulted  in  air  strip- 
ping technology.  New  air  stripping  technologies 
are  being  employed  to  achieve  very  high  (>  99%) 
removal  of  volatile  compounds  and  to  increase  the 
removal  of  semivolatiles.  New  stripper  designs  are 
being  investigated  for  compactness  and  mobility. 
In  addition,  emissions  controls  are  being  added 
because  air  pollution  impacts  are  larger.  This  paper 
discusses  these  trends  and  provides  examples  from 
groundwater  cleanup  at  remedial  action  sites  in  the 
United  States.  (Author's  abstract) 
W89-10369 


REGULATORY  IMPACT  ANALYSIS:  BENE- 
FITS AND  COSTS  OF  PROPOSED  SURFACE 
WATER  TREATMENT  RULE  AND  TOTAL 
COLIFORM  RULE. 

Miller  (Wade)  Associates,  Inc.,  Arlington,  VA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-251582. 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
September  1,   1987.  309p,  55  exhibits,  6  append. 

Descriptors:  'Water  treatment,  'Regulations, 
'Cost-benefit  analysis,  'Drinking  water,  'Econom- 
ic aspects,  Protozoa,  Viruses,  Filtration,  Costs, 
Coliforms,  Legislation,  Filtration,  Pricing. 


An  analysis  was  made  of  the  costs  and  benefits  of 
controlling  microbial  contaminants  in  drinking 
water  through  the  promulgation  of  two  regula- 
tions: (1)  tne  Surface  Water  Treatment  Rule 
(SWTR);  and  (2)  the  Total  Coliform  Rule  (TCR). 
This  regulatory  impact  analysis  (RIA)  was  pre- 
pared in  accordance  with  Executive  Order  12291 
which  requires  that  the  costs  and  benefits  of  all 
major  rules  be  examined  and  compared.  The  major 
topical  areas  covered  in  this  RIA  are:  (1)  problem 
definition;  (2)  market  imperfections,  the  need  for 
Federal  regulation,  and  consideration  of  regulatory 
alternatives;  (3)  assessment  of  total  costs;  (4)  assess- 
ment of  benefits;  (5)  regulatory  Flexibility  Act  and 
Paperwork  Reduction  Act  analyses;  and  (6)  a  sum- 
mary of  costs  and  benefits.  The  total  population 
exposed  is  estimated  to  be  approximately  21.1  mil- 
lion persons  served  by  community  water  systems 
and  another  300,000  served  by  non-community 
water  systems.  Of  the  estimated  1346  community 
water  systems  that  have  unfiltered  surface  sources, 
15  large  systems  serving  >  100,000  persons,  serve 
a  total  population  of  15.93  million,  or  >  75%  of 
the  total  population  exposed.  A  number  of  filtered 
supplies  also  will  likely  have  to  upgrade  their 
systems  to  comply  with  the  SWTR  and  the  TCR. 
The  number  of  filtered  systems  expected  to  be 
impacted  is  approximately  5128  of  an  estimated 
6919  total  filtered  water  systems.  There  are  two 
fundamental  imperfections  affecting  the  provision 
of  public  water  supply:  imperfect  revelation  of 
consumer  preferences  and  flawed  pricing  policy. 
In  developing  the  SWTR,  the  EPA  was  limited  to 
considering  a  number  of  filtration/disinfection 
policy  alternatives  of  varying  stringency  and 
impact.  The  four  options  considered  range  from  a 
mandatory  filtration  requirement  with  no  excep- 
tions to  provision  of  exceptions  for  water  systems 
having  two  points  of  redundant  disinfection  and 
which  can  achieve  a  3-Log  removal  of  Giardia 
cysts  and  4-Log  removal  of  enteric  viruses.  The 
cost  of  the  TCR  was  estimated  assuming  maximum 
state  flexibility  and  with  no  assumed  state  flexibil- 
ity. Assuming  maximum  state  flexibility,  total  esti- 
mated costs  amount  to  $70  million,  $46  million  for 
non-community  systems  and  $24  million  for  com- 
munity systems.  Assuming  no  state  flexibility,  the 
total  estimate  is  $170  million,  $126  million  for  non- 
community  systems  and  $44  for  community  sys- 
tems. (Lantz-PTT) 
W89-10385 


RELATION  OF  TRIHALOMETHANE-FORMA- 
TION  POTENTIAL  TO  WATER  QUALrTY  AND 
PHYSICAL  CHARACTERISTICS  OF  SMALL 
WATER  SUPPLY  LAKES,  EASTERN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-10452 
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COMPARISON  OF  METHODS  TO  DETER- 
MINE OXYGEN  DEMAND  FOR  BIOREME- 
DIATION  OF  A  FUEL  CONTAMINATED  AQ- 
UIFER, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09279 


EXCESSrVE  BACTERIAL  DECOMPOSITION 
OF  H202  DURING  ENHANCED  BIODEGRA- 
DATION, 

Air  Force  Engineering  and  Services  Center,  Tyn- 

dall  AFB,  FL. 

J.  C.  Spain,  J.  D.  Milligan,  D.  C.  Downey,  and  J. 

K.  Slaughter. 

Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  163- 

174,  March-April  1989.  5  fig,  1  tab,  17  ref. 

Descriptors:  'Water  quality  control,  'Cleanup  op- 
erations, 'Microbial  degradation,  Hydrogen  perox- 
ide, 'Water  pollution  treatment,  'Biodegradation, 
•Hydrocarbons,  'Biological  treatment,  Backfill, 
Aerobic  bacteria,  Decomposition,  Oxygenation, 
Enzymes. 


Enhanced  aerobic  biodegradation  of  hydrocarbons 
in  the  subsurface  requires  large  quantities  of 
oxygen  to  be  distributed  throughout  the  contami- 
nated zone.  Although  hydrogen  peroxide  is  a  com- 
monly used  source  of  oxygen,  its  uncontrolled 
decomposition  can  result  in  wasteful  offgassing.  A 
study  designed  to  discover  the  cause  of  premature 
decomposition  of  hydrogen  peroxide  at  a  full-scale 
enhanced  biodegradation  project  is  described.  Hy- 
drogen peroxide  was  added  to  each  reaction  mix- 
ture, containing  samples  of  infiltration  gallery 
backfill  (water,  gravel,  and  sand),  diluted  and 
mixed  with  deionized  water.  Results  of  this  study 
indicate  that  bacterial  catalase  is  responsible  for 
rapid  decomposition  of  hydrogen  peroxide  at  a  jet 
fuel  spill  site  undergoing  enhanced  biodegradation. 
Catalase  positive  bacteria  found  in  infiltration  gal- 
leries have  dramatically  decreased  the  useful 
oxygen  supplied  to  the  subsurface.  (Friedmann- 
PTT) 
W89-09336 


SEPTIC  TANK  SETBACK  DISTANCES:  A  WAY 
TO  MTNTMIZE  VIRUS  CONTAMINATION  OF 
DRINKING  WATER, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
M.  V.  Yates,  and  S.  R.  Yates. 
Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  202- 
208,  March- April  1989.  7  fig,  26  ref. 

Descriptors:  'Septic  tanks,  'Groundwater  pollu- 
tion, 'Drinking  water,  'Water  pollution  preven- 
tion, 'Path  of  pollutants,  'Water  quality  control, 
•Viruses,  'Public  health,  Human  diseases,  Water 
quality,  Long-term  planning,  Regulations,  Land 
use,  Kriging. 

Septic  tanks  are  the  most  frequently  reported 
causes  of  contamination  in  groundwater  disease 
outbreaks  associated  with  the  consumption  of  un- 
treated groundwater  in  the  United  States.  The 
placement  of  septic  tanks  is  generally  controlled  by 
county-wide  or  state-wide  regulations,  with  little 
consideration  given  to  the  local  hydrogeologic, 
climatic,  and  land-use  conditions.  Using  the  travel 
time  necessary  to  achieve  a  seven-order-of-magni- 
tude  reduction  in  virus  number  as  the  criterion,  a 
wide  range  of  septic  tank  setback  distances  (from 
less  than  15  m  to  greater  than  300  m)  were  calcu- 
lated for  a  part  of  the  Tucson  Basin.  This  study 
makes  use  of  disjunctive  kriging  to  calculate  the 
conditional  probabilities  associated  with  the  set- 
back distance  estimates.  The  results  are  presented 
in  two  different  ways:  first,  given  a  setback  dis- 
tance (e.g.,  prescribed  by  law),  the  probabilities 
that  the  level  of  viruses  will  be  within  acceptable 
limits  are  calculated;  and  second,  the  desired  prob- 
ability level  is  specified  (e.g.,  90%)  and  the  setback 
distances  required  to  achieve  that  level  of  confi- 
dence that  the  water  will  be  free  of  virus  contami- 
nation are  calculated.  The  methods  have  potential 
for  use  by  local  government  officials  for  land-use 
planning  purposes.  (Author's  abstract) 
W89-09340 


EVALUATION  OF  WHOLE-LAKE  NITROGEN 
FERTILISATION  FOR  CONTROLLING  BLUE- 
GREEN  ALGAL  BLOOMS  IN  A  HYPEREU- 
TROPHIC  LAKE, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Bureau  of  Research. 
R.  C.  Lathrop. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  12,  p  2061-2075, 
December  1988.  12  fig,  65  ref. 

Descriptors:  *Water  pollution  treatment,  *Eu- 
trophication,  'Algal  control,  'Cyanophyta,  'Ni- 
trogen compounds,  'Fertilization,  'Eutrophic 
lakes,  Algal  growth,  Ammonium  compounds,  Sea- 
sonal variation,  Wisconsin,  Nitrates. 

Indian  Lake,  a  shallow  hypereutrophic  lake  in 
southern  Wisconsin,  was  treated  with  ammonium 
nitrate  to  test  whether  high  dissolved  inorganic 
nitrogen  (DIN)  concentrations  or  high  total  nitro- 
gen to  phosphorus  (N:P)  ratios  could  prevent  the 
development  of  summer  blue-green  algal  blooms 
(predominately  Microcystis  aeruginosa).  The  fertil- 
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izer  was  applied  weekly  from  late  April  to  early 
July  1981-82  in  annual  amounts  of  14  and  23  g  N/ 
sq  m,  respectively.  In  1981,  unusually  clear  water 
in  May  allowed  aquatic  macrophytes  and  associat- 
ed filamentous  algae  to  become  very  dense  in  June. 
The  increase  in  water  clarity  and  macrophytes  was 
probably  a  response  to  a  fishkill  the  previous 
winter.  Later  in  the  summer  the  macrophyte  com- 
munity disappeared  and  a  blue-green  algal  bloom 
developed.  After  each  fertilization  in  both  treat- 
ment years,  the  NH4(  +  )  and  N03(-)  decreased 
rapidly,  suggesting  nitrification/denitrification  in 
the  lake  sediments.  Whole-lake  N  fertilization  did 
not  prevent  the  summer  blue-green  algal  blooms  in 
Indian  Lake.  Low  DIN  apparently  does  not  trig- 
ger the  bloom  development  or  cause  the  vernal 
nonblue-green  algae  to  decline.  Also,  low  total  N:P 
ratios  (  <  1 1  by  weight)  during  the  blooms  occur 
partly  because  of  high  DIP  and  because  of  high 
algal  P  levels  resulting  from  luxury  P  consump- 
tion. The  Indian  Lake  data  suggest  that  low  total 
N:P  ratios  are  only  predictive  of  (or  resultant 
from)  blue-green  algal  blooms  rather  than  causa- 
tive. (Author's  abstract) 
W89-09363 


WATER  QUALITY  EFFICIENCY  OF  AN 
URBAN  COMMERCIAL  WET  DETENTION 
STORMWATER  MANAGEMENT  SYSTEM  AT 
THE  BOYNTON  BEACH  MALL  IN  SOUTH 
PALM  BEACH  COUNTY,  FLORIDA, 
Smith  and  Gillespie  Engineers,  Inc.,  Sarasota,  FL. 
For  primary  bibliographic  entry  see  Field  4A. 
W89-09371 


CONSTRUCTED      WETLANDS      FOR      THE 
TREATMENT  OF  ACID  MINE  DRAINAGE, 

For   primary   bibliographic   entry   see   Field   5D. 
W89-09388 


DESIGN  AND  CONSTRUCTION  OF  A  PREHY- 
DRATED  SAND-BENTONITE  LINER  TO  CON- 
TAIN BRINE, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

M.  D.  Haug,  S.  L.  Barbour,  and  P.  Longval. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  6,  p  955-963,  December  1988.  9  fig,  1 
tab,  18  ref. 

Descriptors:  *Water  pollution  prevention,  'Brine 
disposal,  *Linings,  *Permeability,  'Brines, 
Groundwater  pollution,  Impoundments,  Mining 
wastes,  Case  studies. 

A  case  study  of  the  first  attempt  to  solve  the 
volume  change  problem  in  surface  impoundments 
by  designing  and  constructing  a  sand-betonite  liner 
prehydrated  with  brine  is  presented.  The  design 
was  based  on  the  results  of  a  triaxial  permeability 
testing  program.  The  containment  of  brine  in  shal- 
low ponds  is  one  of  the  most  serious  problems 
facing  waste-management  engineers.  Brine  waste  is 
produced  in  many  mining  and  processing  oper- 
ations. It  is  characterized  by  high  salt  concentra- 
tions which  may  seriously  contaminate  groundwat- 
er if  not  successfully  contained.  However,  brine 
reacts  chemically  with  clays  used  in  liner  construc- 
tion. As  brine  permeates  the  liner,  physicochemical 
interactions  between  the  clay  and  brine  lead  to  a 
reduction  in  volume  of  the  liner.  This  shrinkage 
may  cause  cracking  of  the  liner  and  the  creation  of 
a  highly  fractured  permeable  macrostructure.  Nu- 
merous techniques  have  been  tried  to  find  an  effec- 
tive and  economical  method  of  containing  brine. 
Some  of  these  techniques  have  involved  the  use  of 
soil,  concrete,  asphalt,  and  synthetic  liners.  How- 
ever, all  of  these  techniques  have  major  deficien- 
cies in  either  cost  or  effectiveness.  The  results  of  a 
testing  program  and  monitoring  of  a  liner  since 
construction  indicate  that  brine  prehydration  of 
sand-betonite  liners  is  an  effective  technique  for 
use  in  brine  containment.  The  quantity  of  brine 
used  in  the  mixing  did  not  have  to  be  high  to 
impart  the  desired  results.  Laboratory  tests  carried 
out  on  the  different  clay-based  earth  materials  pre- 
hydrated with  brine  also  showed  no  evidence  of 
liner  deterioration  due  to  subsequent  seepage  with 
brine.  Monitoring  of  the  sand-betonite  pond  con- 
structed with  brine  prehydration  also  showed  no 


signs  of  brine  deterioration.  This  technique  may 
provide  an  economical  solution  to  the  containment 
of  brine  in  many  situations.  (Miller-PTT) 
W89-09399 


MEETING  THE  SDWA  CHALLENGE, 

Newport  News  Waterworks,  VA. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-09408 


SEAWATER   INTRUSION   BARRIER   EVALU- 
ATED WITH  3-D  GROUNDWATER  MODELS, 

Camp,   Dresser  and  McKee,   Inc.,   Boston,   MA. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-09409 


WHAT  TO   DO   ABOUT  DRINKING   WATER 
ADDITIVES  TESTING, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-09410 


PROPOSED  LEAD  RULES  ADD  CHORES, 
COSTS  TO  UTILITY  BURDEN, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

S.  D.  Lin. 

Water  Engineering  and  Management  WENMD2, 

Vol.  136,  No.  2,  p  35-36,  48,  February  1989. 

Descriptors:  *Water  quality  standards,  'Lead, 
•Water  law,  *Drinking  water,  Utilities,  Heavy 
metals,  Trace  metals. 

The  Environmental  Protection  Agency  (EPA)  has 
given  recognition  to  the  fact  that  lead  is  a  health 
risk  at  certain  levels  of  exposure  and  has  taken 
steps  to  reduce  and  control  levels  of  lead  in  the 
environment.  One  such  step  is  the  phaseout  of  lead 
in  gasoline.  Others  include  banning  lead  in  paints 
and  solders,  emission  control  on  smelters  and  bat- 
tery plants  and  proposed  rules  for  lead  in  drinking 
water.  Following  the  Safe  Drinking  Water  Act 
Amendments  of  1986,  the  proposed  Lead  Contami- 
nation Act  of  1988  was  published  in  the  Federal 
Register.  The  proposed  rule  to  reduce  lead  con- 
centrations in  drinking  water  includes  a  maximum 
contaminant  level  (MCL),  monitoring  and  educa- 
tion requirements,  corrosion  control  rules  and 
treatment  requirements.  The  proposed  regulations 
require  sampling  and  monitoring  both  at  the  treat- 
ment plants  and  at  household  taps.  The  frequencies 
of  monitoring  vary  with  the  plant  sizes.  To  achieve 
compliance  utilities  must  use  the  best  available 
technologies  (BATs)  approved  by  the  individual 
states.  BATs  are  lime  softening,  coagulation-sedi- 
mentation and  filtration,  ion  exchange  and  reverse 
osmosis.  Blending  waters  or  the  installation  of  new 
wells  may  be  approved  by  each  state.  The  states 
have  responsibility  for  assisting  in  the  lead  control. 
According  to  EPA  estimates,  the  capital  costs  of 
approved  BATs  for  water  suppliers  serving  fewer 
than  500  customers  will  be  between  $49,000  and 
$192,000  with  annual  operation  and  maintenance 
costs  ranging  from  $2,000  to  $27,000.  The  pro- 
posed lead  regulation  will  affect  80,000  public 
water  purveyors  in  which  53,000  plants  have  to 
improve  their  treatment  processes  to  meet  the 
stringent  new  rules.  (Miller-PTT) 
W89-09411 


COLORADO'S  BIOMONITORING  REGULA- 
TION: A  BLUEPRINT  FOR  THE  FUTURE, 

Colorado  Springs  Wastewater  Div.,  CO. 
G.  Y.  Michael,  J.  T.  Egan,  and  M.  M.  Grimes. 
Journal-Water      Pollution     Control      Federation 
JWPFA5,  Vol.  61,  No.  3,  p  304-309,  March  1989.  1 
fig,  6  ref. 

Descriptors:  •Monitoring,  'Wastewater  treatment, 
•Effluents,  *Toxicity,  'Colorado,  'Administrative 
regulations,  'Water  pollution  prevention,  Water 
management,  Regulations,  Pollutants. 

Provisions  for  the  state  of  Colorado's  regulation  of 
publicly  owned  treatment  works  (POWT)  are  re- 
viewed. The  regulation  uses  biomonitoring,  a 
useful  technique  in  controlling  toxics  that  is  suffi- 
ciently developed  to  warrant  implementation.  The 


feature  of  greatest  interest  in  this  state's  biomoni- 
toring regulation  is  its  enforcement  approach.  En- 
forcement is  based  not  on  the  results  of  individual 
biomonitoring  tests,  but  on  the  diligence  with 
which  dischargers  that  detect  whole  effluent  toxic- 
ity (WET)  pursue  the  elimination  of  toxicity.  The 
diligence  approach  recognizes  the  fundamental  dif- 
ferences between  conventional  pollutants  and 
toxics  and  recognizes  that  existing  POTWs  have 
not  been  designed  to  treat  toxics.  Accountability  is 
assured  by  regulatory  and  permit  requirements  to 
perform  a  specified  series  of  tiered  investigations 
under  the  oversight  of  the  permitting  authority 
when  WET  is  identified.  The  Colorado  biomoni- 
toring regulation  limits  the  scope  of  the  program  to 
recurrent  toxicity;  POTWs  are  not  held  responsi- 
ble for  single  events  such  as  spills  or  'midnight 
dumps'  into  the  collection  system.  Only  acute  tox- 
icity testing  can  result  in  requirements  to  investi- 
gate toxicity,  perform  toxicity  reduction  evalua- 
tions, and  implement  control  programs.  The  dili- 
gence approach  to  enforcement  offers  a  workable 
alternative  to  the  strict  liability  approach  that  has 
been  the  historical  basis  for  national  water  quality 
strategies.  The  approach  is  appropriate  for  use  in 
new  programs  where  problems  are  ill-defined. 
(Fried  mann-PTT) 
W89-09452 


CONCERTED  EFFORT  FOR  WATER  QUAL- 
ITY, 

Fishbeck,  Thompson,  Carr  and  Huber,  Inc.,  Ada, 

MI. 

C.  V.  Huber. 

Journal-Water      Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  3,  p  310-315,  March  1989. 

Descriptors:  *Water  quality,  'Water  quality  con- 
trol, 'Administrative  regulations,  'Public  policy, 
•Environmental  quality,  Future  planning,  Water 
management,  Environmental  policy,  Public  partici- 
pation. 

Specific  issues  in  U.S.  water  quality  control  that 
warrant  attention  are  reviewed.  These  include  reg- 
ulatory responsibility  of  the  federal  government, 
the  definition  of  water  quality,  the  necessity  of 
research,  the  need  for  more  environmental  special- 
ists, increasing  public  awareness,  preparation  for 
the  future  in  terms  of  manufacturing  processes  and 
regulatory  needs,  dealing  with  waste,  and  general 
commitment  to  maintaining  water  quality  on  the 
part  of  the  public  and  private  sectors.  Future  water 
quality  goals  must  include  future  planning  that 
encompasses  not  only  the  formation  of  standards, 
but  also  determination  of  essential  environmental 
management  plans.  (Friedmann-PTT) 
W89-09453 


SEDIMENTATION  IN  THE  ILLINOIS  RIVER 
VALLEY  AND  BACKWATER  LAKES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-09498 


TOLERANCE  OF  SCAPAN1A  UNDULATA  TO 
BARIUM  PRESENT  IN  THE  ENVIRONMENT, 

Wroclaw  Univ.  (Poland).  Dept.  of  Ecology  and 

Nature  Protection. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-09529 


CLOGGING  OF  MICROBIAL  DENITRIFICA- 
TION  SAND  COLUMNS:  GAS  BUBBLES  OR 
BIOMASS  ACCUMULATION, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Lab.  for  Environmental  Applied  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-09543 


STATISTICAL  AND  TIME  SERIES  ANALYTI- 
CAL INVESTIGATIONS  ON  THE  EFFECT  OF 
PHOSPHORUS  REDUCTION  IN  DETER- 
GENTS ON  MUNICIPAL  SLUDGE  AND  SUR- 
FACE WATERS  (STATISCHE  UND  ZEITREI- 
HENANALTYISCHE         UNTERSUCHUNGEN 
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ZUR     AUSWERKUNG     DER     PHOSPHATH- 

OECHSTMENGENVERORDNUNG  FUER 

WASCHMITTEL      AUF      ABWASSER      UND 

GEWASSER),  , 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

B.  Gutekunst,  and  R.  Klute. 

Zeitschrift  fuer  Wasser-und  Abwasser  Forschung 

ZWABAQ,  Vol.   22,  No.   1,  p   32-39,  February 

1989.  14  fig,  8  ref. 

Descriptors:  'Municipal  wastewater,  'Wastewater, 
•Water  pollution  control,  'Detergents,  'Water 
pollution  sources,  'West  Germany,  'Phosphorus 
removal,  Organic  loading,  Time  series  analysis, 
Statistics,  Ruhr  River,  Sieg  River,  River  Wahn- 
bach,  Nonpoint  pollution  sources,  Agriculture, 
Fertilizers. 

Continuous  data  from  three  municipal  sewage 
works  and  three  rivers  were  examined  by  statistical 
methods  and  time  series  analysis.  It  appears  that 
during  the  period  1979-1984  the  frequency  distri- 
bution curve  of  phosphorus  loads  in  raw  municipal 
wastewater  shifted  toward  smaller  values.  The 
time  series  analysis  confirms  the  decreasing  tenden- 
cy of  phosphorus  loads,  whereas  the  organic  load 
of  the  wastewater  increased  or  remained  constant. 
The  phosphorus  load  of  the  Rivers  Ruhr  and  Sieg 
declined  because  the  phosphorus  reduction  in  de- 
tergents became  effective.  The  decrease  was  more 
pronounced  in  the  lower  course  of  the  rivers, 
which  receives  more  effluents  from  municipal 
sewage  works.  The  small  River  Wahnbach  showed 
an  increasing  trend  of  phosphorus  loading  during 
the  entire  period  of  study.  This  finding  can  be 
attributed  to  the  growing  use  of  phosphorus-con- 
taining fertilizers  in  agriculture.  (Author's  abstract) 
W89-09546 


During  the  1987  Water  Pollution  Control  Federa- 
tion Annual  Conference  in  Philadelphia,  a  sympo- 
sium was  dedicated  to  the  creation  and  modifica- 
tion of  partnerships  to  deal  with  the  latest  round  of 
requirements  facing  the  water  pollution  control 
industry.  Legislative  and  regulatory  requirements 
that  must  be  addressed  in  the  next  10  years  include 
the  Clean  Air  Act,  Safe  Drinking  Water  Act  regu- 
lations, solid  waste  disposal  requirements,  sludge 
disposal  technical  regulations,  and  the  Water  Qual- 
ity Act  of  1987.  POTWs  and  regulators  must  ap- 
proach the  future  together  to  develop  and  imple- 
ment workable  and  equitable  environmental  initia- 
tives. Regulators  must  assist  POTWs  by  providing 
technical  guidance  and  leadership.  POTWs  must 
assist  regulators  in  drafting  these  regulations  and 
must  make  a  commitment  to  comply  with  them. 
But  the  burdens,  responsibilities,  and  accountabil- 
ities must  be  appropriately  allocated  and  must  be 
fair,  equitable,  and  practicable.  Substance  must  be 
emphasized  over  form.  (Doria-PTT) 
W89-09648 


INFRASTRUCTURE  FINANCING:  REALITIES 
AND  PERSPECTIVES, 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 
For  primary  bibliographic  entry  see  Field  6B. 
W89-09649 


DIGITAL  ANALYSIS  OF  HAZARDOUS  WASTE 
SITE  AERIAL  PHOTOGRAPHS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09650 


PETROLEUM  HYDROCARBON  DEGRADA- 
TION BY  CANDIDA  SPECIES, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Microbi- 
ology. , 
G.  C.  Okpokwasili,  and  S.  C.  Amanchukwu. 
Environment  International,  Vol.  14,  No.  3,  p  243- 
247,  1988.  3  fig,  1  tab,  22  ref. 

Descriptors:  'Water  pollution  treatment,  'Oil 
spills,  'Yeasts,  'Oily  water,  'Cleanup  operations, 
•Biodegradation,  'Hydrocarbons,  Niger  Delta, 
Gas  chromatography,  Candida. 

A  yeast  isolate  from  the  Niger  Delta  soil,  identified 
as  Candida  species,  has  been  found  to  degrade 
kerosene  and  automotive  gas  oil  in  a  mineral  salts 
medium  containing  either  of  the  petroleum  cuts  as 
sole  carbon  and  energy  source.  Hydrocarbon  deg- 
radation was  demonstrated  by  gas  chromatogra- 
phic analysis.  The  organism  also  used  ethanol, 
methanol,  and  acetaldehyde  as  substrates  for 
growth.  This  may  be  a  candidate  strain  for  stimu- 
lating the  biodegradation  of  oil  slicks  in  vulnerable 
terrestrial  environments.  (Author's  abstract) 
W89-09555 


BIOLOGICAL  REMOVAL  OF  POLYCYCLIC 
AROMATIC  HYDROCARBONS,  BENZENE, 
TOLUENE,  ETHYLBENZENE,  XYLENE  AND 
PHENOLIC  COMPOUNDS  FROM  HEAVILY 
CONTAMESATED  GROUND  WATER  AND 
SOIL, 

TAUW  Infra  Consult  B.V.,  Deventer  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  5D. 
W89-09575 


POTWS  AND  EPA:  A  PARTNERSHIP  FOR 
THE  FUTURE, 

Colorado  Springs  Dept.  of  Utilities,  CO. 

J.  T.  Egan. 

Journal-Water     Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  2,  p   162-167,  February 

1989.  2  ref. 

Descriptors:  'Wastewater  facilities,  'Water  quality 
standards,  'Administrative  agencies,  'Environ- 
mental policy,  'Water  pollution  control,  Confer- 
ences, Organizations,  Legal  aspects,  Legislation, 
Regulations,  Water  pollution,  Technology,  Haz- 
ardous materials,  Enforcement,  Symposia. 


CARTOGRAPHIC  PERSPECTIVE  ON  THE  SE- 
CURITY OF  AN  URBAN  WATER  SUPPLY 
NETWORK, 

Institute  of  Mathematical  Geography,  Ann  Arbor, 

MI. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-09659 


L.  L.  Harms,  B.  W.  Long,  and  M.  M.  Frey. 
Water  Engineering  and  Management  WENMD2, 
Vol.  136,  No.  3,  p  24-26,  28,  29,  March  1989.  3  fig, 
1  tab. 

Descriptors:  'Drinking  water,  'Water  quality  con- 
trol, 'Water  policy,  'Safe  Drinking  Water  Act, 
•Water  treatment  facilities,  'Administrative  regu- 
lations, Water  quality  standards,  Fluorides,  Vola- 
tile organic  compounds,  Coliforms,  Disinfection. 

In  1974,  Congress  passed  the  Safe  Drinking  Water 
Act  (SDWA),  which  required  the  Environmental 
Protection  Agency  to  set  limits  in  drinking  water 
for  several  chemical,  physical,  and  biological  pa- 
rameters. The  impact  of  the  SDWA  on  water 
utilities  is  discussed  for  several  pollutants.  Typical 
methods  and  findings  from  SWDA  impact  studies 
are  reviewed  for  fluoride,  volatile  organics,  coli- 
forms, corrosion  controls,  and  disinfection  by- 
products. Impact  reports  submitted  to  utilities  in- 
clude a  list  of  facilities  improvements  required  to 
place  the  utility  in  compliance  with  the  SDWA. 
Opinions  of  probable  cost  and  an  implementation 
schedule  for  all  recommended  improvements  are 
also  in  the  reports.  (Friedmann-PTT) 
W89-09722 


USEABILITY  OF  ORGANIC  DYESTUFFS  FOR 
CONTROL  OF  PH  VALUES  OF  POND  WATER 
(OVERENI  POUZITELNOSTI  ORGANICKYCH 
BARVD7  K  RIZENI  PH  RYBNICNI  VODY), 

Vysoka  Skola  Zemedelska,  Brno  (Czechoslovakia). 
Katedra  Rybarstvi  a  Ochrany  Biosfery. 
For  primary  bibliographic  entry  see  Field  81. 
W89-09765 


SEASONAL  CHANGES  OF  BACTERIAL 
COUNTS  AND  BACTERIAL  SPECIES  IN  NILE 
RTVER  WATER  AT  TWO  WATER  PURIFICA- 
TION STATIONS  EN  CAIRO, 

Al-Azhar  Univ.,  Cairo  (Egypt).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09787 


AIR  TOXICS  AND  THE  GREAT  LAKES, 

Michigan  Dept.  of  Natural  Resources,   Lansing. 
Air  Quality  Div. 
J.  Foy. 

Environmental  Education  and  Information 
EEDIEF,  Vol.  7,  No.  4,  p  192-194,  October-De- 
cember 1988. 

Descriptors:  'Air  pollution,  'Great  Lakes,  'Envi- 
ronmental policy,  'Water  pollution  control,  'Poly- 
chlorinated  biphenyls,  'Administrative  regulations, 
'Lead,  'Water  quality  control,  Environmental 
protection,  Lakes,  Water  pollution,  Trace  ele- 
ments, Intergovernmental  relations,  State  jurisdic- 
tion. 

Known  air  toxicants  that  pollute  the  Great  Lakes, 
and  recent  programs  designed  to  address  this  pol- 
lution problem,  are  reviewed.  The  atmosphere  is 
believed  to  contribute  from  39%  to  97%  of  the 
lead  entering  the  individual  lakes  and  from  6%  to 
90%  of  the  polychlorinated  biphenyls  (PCBs)  en- 
tering the  lakes'  waters.  Efforts  to  control  the 
introduction  of  toxic  substances  into  the  Lakes  and 
their  tributaries  from  air,  water  and  land  have 
included  the  Great  Lakes  Toxics  Control  policy 
resolution  adopted  by  Great  Lakes  Governors. 
The  policy's  task  force  drafted  the  Great  Lakes 
Toxic  Substances  Control  Agreement  to  establish  a 
framework  for  coordinating  regional  action  in  con- 
trolling toxic  pollutants  entering  the  Great  Lakes 
system.  In  follow-up,  the  Environmental  Adminis- 
trators of  the  Great  Lakes  States  entered  into  an 
agreement  in  September  1986,  which  provides  that 
each  state  in  the  region  will  seek  to  gain  the 
authority  to  address  the  problem  of  air  toxic  emis- 
sions and  their  effects  on  the  Lakes.  It  is  anticipat- 
ed that  Federal  and  international  agencies  will 
assist  the  states  and  actively  pursue  protection  of 
the  Great  Lakes  ecosystem  from  toxic  pollution. 
(Friedmann-PTT) 
W89-09681 


'HOW'    AND    'WHAT"    OF    SDWA    IMPACT 
STUDIES, 


WASTES  ON  NEW  YORK  AREA  BEACHES, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09855 

NEW  MASSACHUSETTS  TOILET  STANDARD 
SETS  WATER  CONSERVATION  PRECEDENT, 

Massachusetts      Water      Resources      Authority, 

Boston. 

For  primary  bibliographic  entry  see  Field   3D. 

W89-09860 


PROGRESS  ACHIEVED  IN  THE  CONTROL 
OF  SCHISTOSOMIASIS  IN  SAUDI  ARABIA, 

Ministry  of  Health,  Riyadh  (Saudi  Arabia).  Dept. 
of  Preventative  Medicine. 
J.  Ashi,  F.  Arfaa,  M.  Jeffri,  and  M.  Suwairy. 
Journal     of    Tropical     Medicine     and     Hygiene 
JTMHA9,  Vol.  92,  No.  1,  p  27-31,  February  1989. 
2  fig,  2  tab,  7  ref. 

Descriptors:  'Water  quality  control,  'Mollusci- 
cides,  'Public  health,  'Schistosomiasis,  'Saudi 
Arabia,  'Diseases,  Infection,  Tropical  regions, 
Snails,  Human  diseases. 

Information  concerning  the  distribution  and  mag- 
nitude of  schistosomiasis  in  Saudi  Arabia  and  the 
results  of  a  successful  control  project  are  present- 
ed. Treatment  of  infected  persons  and  control  of 
snails  by  the  use  of  molluscicides  in  most  areas  and 
by  environmental  modification  in  limited  areas 
were  the  main  control  measures.  A  significant  re- 
duction in  the  prevalence  of  both  intestinal  and 
urinary  schistosomiasis  has  occurred  in  all  emirates 
(districts)  in  all  12  foci  of  the  infection  distributed 
in  five  regions  of  Saudi  Arabia.  Infection  with 
Schistosoma  mansoni  has  dropped  in  foci  of  the 
infection  in  the  Central  Region  (Riyadh  and  Hail) 
and  in  all  foci  within  the  western  provinces.  Re- 
duction has  also  occurred  in  the  prevalence  of  S. 
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haematobium  in  foci  of  Gizan,  the  Red  Sea  coastal 
areas  and  parts  of  Madinah.  The  disease  no  longer 
exists  around  Riyadh.  The  overall  prevalence  in  all 
12  foci  of  infection  in  Saudi  Arabia  dropped  gradu- 
ally from  11%  in  1983  to  1.9%  in  1987.  At  present, 
the  infection  rates  among  expatriates  are  much 
higher  than  among  Saudis  in  most  foci.  The 
number  of  emirates  which  had  rates  of  10%  or 
more  has  dropped  from  46  in  1983  to  nil  in  1987, 
and  the  number  with  rates  of  5-10%  from  25  in 
1983  to  one  in  1987.  The  overall  prevalence  is 
presently  between  1  and  less  than  1%  in  41  emir- 
ates. Significant  reduction  was  observed  in  most 
villages  in  each  district.  Higher  infection  rates  may 
still  be  present  in  a  few  areas  within  one  or  two 
emirates  not  surveyed  in  the  last  2-3  years.  The 
potential  danger  of  a  resurgence  of  the  disease  due 
to  the  development  of  water  resources  and  the 
presence  of  a  great  number  of  infected  expatriates 
is  significant.  (Author's  abstract) 
W89-09875 


REMOVING  VOLATILE  CONTAMINANTS 
FROM  THE  UNSATURATED  ZONE  BY  IN- 
DUCING ADVECTTVE  AIR-PHASE  TRANS- 
PORT, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

A.  L.  Baehr,  G.  E.  Hoag,  and  M.  C.  Marley. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

4,  No.  1,  p  1-26,  February  1989.  13  fig,  3  tab,  18 

ref,  2  append. 

Descriptors:  'Hydrocarbons,  *Water  pollution 
treatment,  *Water  quality  control,  'Groundwater, 
•Groundwater  pollution,  'Aeration  zone,  'Organ- 
ic compounds,  Model  studies,  Solvents,  Volatile 
liquids,  Air-phase  transport,  Leakage,  Gasoline, 
Porous  media,   Aquifers,   Mass  transfer,   Plumes. 

A  method  of  removing  volatile  contaminants  from 
the  unsaturated  zone  was  studied.  Experiments 
were  conducted  with  homogeneous  columns  of 
moist  sands  residually  saturated  with  gasoline  and 
vented  under  steady  air  flow  in  order  to  analyze 
liquid  to  air-phase  transfers.  The  ability  of  an  equi- 
librium-based transport  model  to  predict  the  hy- 
drocarbon vapor  flux  from  the  columns  implied  an 
efficient  rate  of  local  phase  transfer  for  reasonably 
high  air-phase  velocities.  A  mathematical  model 
was  developed  to  predict  radically  symmetric  air 
flow  induced  by  venting  from  a  single  well.  An 
induced  venting  system  was  used  to  rehabilitate 
the  gasoline-contaminated  subsurface  beneath  a 
service  station.  Over  a  period  of  4  months  1480  to 
1850  liters  of  gasoline  had  leaked  to  the  subsurface 
through  a  hole  in  the  bottom  of  a  tank.  An  active 
water  supply  well  was  located  150  m  from  the 
property  line.  Only  300  liters  were  recovered  over 
a  five-month  period  using  a  water-table  skimming 
system.  The  venting  system  consisted  of  three 
wells,  spaced  9  m  apart,  including  the  one  used  to 
determine  the  in-situ  air-phase  permeability.  The 
three  venting  wells  were  pumped  simultaneously 
for  90  days  from  June  to  September  1985,  with 
product  recovery  becoming  negligible  after  50 
days  operation.  An  estimated  1630  liters  of  gasoline 
was  recovered  during  this  operation.  The  recovery 
was  documented  by  analyzing  air  removed  from 
withdrawal  wells  screened  in  the  unsaturated  zone. 
In  addition,  the  success  of  the  application  was 
indirectly  determined  by  mapping  the  vapor  plume 
associated  with  the  spill  and  measuring  the  appar- 
ent product  thickness  before  and  after  the  venting 
period.  (Cassar-PTT) 
W89-09876 


ENVniONMENTAL  IMPACTS  AND  REGULA- 
TORY POLICY  IMPLICATIONS  OF  SPRAY 
DISPOSAL  OF  DREDGED  MATERIAL  IN 
LOUISIANA  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-09945 


NARRAGANSETT  BAY  POLLUTION  CON- 
TROL: AN  EVALUATION  OF  PROGRAM  OUT- 
COME, 

Rhode  Island  Univ.,  Kingston.  Marine  Affairs  Pro- 


K.  H.  Burroughs,  and  V.  Lee. 
Coastal  Management  CZMJBF,  Vol.  16,  No.  4,  p 
363-377,  1988.  6  fig,  1  tab,  37  ref.  Dept.  of  Com- 
merce grant  NA85AA-D-SG094. 

Descriptors:  *Water  pollution  prevention, 
•Wastewater  treatment,  *Environmental  policy, 
•Bays,  'Rhode  Island,  'Dissolved  oxygen,  'Estu- 
aries, Evaluations,  *Narragansett  Bay,  Water  qual- 
ity, Water  quality  control,  Wastewater  pollution, 
Pollution  load. 

Program  evaluation,  a  technique  used  to  measure 
the  effectiveness  of  governmental  programs,  was 
applied  to  estuarine  management.  Point  source 
loadings  of  oxygen  demanding  organic  material 
and  ambient  conditions  of  bottom  water  dissolved 
oxygen  in  the  upper  reaches  of  the  Narragansett 
estuary  were  examined  over  recent  decades  to 
determine  the  effects  of  a  sewage  treatment  plant 
in  reducing  pollution.  Two  tests  of  program  out- 
come are  presented.  The  first  demonstrates  that  a 
statistically  significant  increase  in  bottom  water 
dissolved  oxygen  is  correlated  with  a  sewage  treat- 
ment plant  upgrade.  Other  possible  causes  for  this 
change  were  examined  and  eliminated.  Apparently, 
enhanced  sewage  treatment  is  the  cause  of  an 
improvement  in  dissolved  oxygen,  one  measure  of 
ambient  water  quality.  The  second  analysis  shows 
that  these  improvements  in  water  quality  exceed 
those  that  could  be  attributed  to  improved  back- 
ground conditions  caused  by  reduced  loading  from 
the  major  river.  Estuarine  segments  lacking  im- 
proved bottom  water  dissolved  oxygen  receive 
combined  sewer  overflows  and  possibly  loads  from 
small  tributaries.  Present  conditions  of  bottom 
water  dissolved  oxygen,  although  improved 
throughout  much  of  the  upper  estuary,  are  not 
sufficient  to  meet  desirable  standards.  (Author's 
abstract) 
W89-09946 


KINETICS  OF  ACETATE,  PROPIONATE  AND 
BUTYRATE  IN  THE  TREATMENT  OF  A  SEMI- 
SYNTHETIC LANDFILL  LEACHATE  ON  AN- 
AEROBIC FILTER, 

Institut  National  des  Sciences  Appliquees  de  Lyon, 

Villeurbanne  (France).  Lab.  de  Chimie  et  Genie  de 

l'Environnement. 

For  primary  bibliographic   entry  see  Field   5D. 

W89-09989 


EVALUATION  OF  BIOASSAYS  FOR  DESIGN- 
ING SEDIMENT  CLEANUP  STRATEGIES  AT 
A  WOOD  TREATMENT  SITE, 

Westat,  Inc.,  Rockville,  MD.  Research  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10014 


TECHNIQUE      FOR      BETTER      SEDIMENT 
CHARACTERIZATION, 

Georgia  Dept.  of  Natural  Resources,  Atlanta. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-10052 


BIOMONITORING  AS  AN  INTEGRAL  PART 
OF  THE  NPDES  PERMITTING  PROCESS:  A 
CASE  STUDY, 

South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia.  Bureau  of  Water  Pollu- 
tion Control. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-10055 


HOW  CLEAN  IS  CLEAN  A  USE  OF  HAZARD 
ASSESSMENT  IN  GROUNDWATER  FOR 
EVALUATION  OF  AN  APPROPRIATE  FORM- 
ALDEHYDE SPDLL  REMEDIAL  ACTION  END- 
POINT, 

Monsanto  Environmental  Sciences  Center,  St. 
Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10079 


DETERMINATION  OF  OPTIMAL  TOXICANT 
LOADING  FOR  BIOLOGICAL  CLOSURE  OF  A 
HAZARDOUS  WASTE  SITE, 


Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 10081 


INTEGRATED  RESOURCE  MANAGEMENT: 
THE  CHALLENGE  OF  THE  NEXT  TEN 
YEARS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 
J.  Cairns. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  559-566,  1  fig, 
6  ref. 

Descriptors:  'Resources  development,  'Resources 
management,  'Water  resources  development, 
•Planning,  Comprehensive  planning,  Future  plan- 
ning, Multiobjective  planning,  Management  plan- 
ning, Project  planning,  Ecological  effects,  Envi- 
ronmental effects,  Governmental  interrelations, 
Interagency  cooperation,  Political  aspects. 

The  purpose  of  integrated  resource  management  is 
to  optimize  performance  of  the  ecosystem,  which 
requires  different  information  and  a  different  man- 
agement strategy  than  hazard  assessment.  In  order 
promote  integrated  resource  management  it  is  nec- 
essary to:  (1)  use  a  multidisciplinary  approach;  (2) 
focus  on  the  attributes  of  an  aquatic  or  terrestrial 
ecosystem  and  not  merely  on  one  or  more  individ- 
ual species;  (3)  identify  the  assimilative  capacities 
of  aquatic  and  terrestrial  ecosystems  and  to  use 
multiple  thresholds  in  management;  (4)  avoid  frag- 
mentary, incremental  decision  making,  thereby 
helping  to  assure  that  units  of  the  landscape  yield 
multiple  benefits  on  a  continuing  basis;  (5)  recog- 
nize that  units  of  the  landscape  altered  inappropri- 
ately provide  numerous  opportunities  and  chal- 
lenges for  restoration;  (6)  recognize  that  in  restora- 
tion efforts  it  may  be  difficult  to  identify  and 
determine  historic  conditions  because  records  are 
usually  sketchy  or  lacking;  (7)  encourage  universi- 
ties to  focus  on  interdisciplinary  resource  training 
and  management,  rather  than  continuing  the  subdi- 
vision of  topics  into  even  smaller  units;  and  (8) 
conduct  surveys  to  gain  understanding  of  citizen 
attitudes,  demands,  and  support  for  integrated  nat- 
ural resource  management.  Without  integrated  re- 
source management,  information  will  be  fragment- 
ed, often  inappropriate  for  the  decision  being 
made,  or  in  apparent  conflict  with  other  equally 
valid  information.  (See  also  W89- 10042)  (White- 
Reimer-PTT) 
W89-10085 


INNOVATIVE  DESIGNS  FOR  WATER  QUAL- 
ITY MONITORING:  ARE  WE  ASKING  THE 
QUESTIONS  BEFORE  THE  DATA  ARE  COL- 
LECTED, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  7A. 
W89- 10089 


ERADICATION  OF  DRACUNCULIASIS, 

Centers  for  Disease  Control,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 10105 


PLANNING  FOR  GROUNDWATER  PROTEC- 
TION. 

Academic  Press,  Inc.,  New  York.  1987.  387p. 
Edited  by  G.  William  Page. 

Descriptors:  'Water  resources  development,  'Po- 
litical aspects,  'Water  pollution  control,  'Govern- 
mental interrelations,  Case  studies,  Groundwater 
management,  Environmental  protection,  Water 
quality  management,  Policy  making,  Remedies, 
Risks,  Toxic  wastes,  Data  collections. 

How  groundwater  protection  programs  are  devel- 
oped and  implemented  and  some  of  the  best  of 
these  programs  in  the  United  States  are  reviewed. 
Important  themes  (the  complexity  of  groundwater 


198 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


systems,  fragmentations  of  laws  and  institutions, 
political  support,  and  significant  unknowns)  are 
addressed  from  diverse  perspectives  in  different 
chapters  of  the  book.  In  most  cases  these  themes 
are  first  addressed  in  the  early  chapters  that  pro- 
vide a  framework  for  groundwater  protection  and 
discuss  the  options  and  problems  as  well  as  provide 
guidance  on  how  to  go  about  planning  for  ground- 
water protection.  These  themes  are  then  picked  up 
from  the  unique  perspectives  of  the  case  studies 
(Long  Island,  New  York;  Dade  County,  Florida; 
Wausau,  Wisconsin;  Austin,  Texas;  Perth  Amboy, 
New  Jersey;  Santa  Clara  Valley,  California;  South 
Brunswick,  New  Jersey;  Bedford,  Massachusetts). 
Some  of  the  case  studies  document  the  discovery 
of  serious  groundwater  contamination  and  the  re- 
medial and  preventive  actions  taken  in  response  to 
the  resulting  crisis.  Others  describe  preventive  ac- 
tions accomplished  before  serious  groundwater 
contamination  with  toxic  substances  reached  crisis 
proportions.  All  of  the  case  studies  describe  how 
and  why  groundwater  protection  policies  have 
been  developed  and  tested  in  response  to  the  local 
characteristics  of  the  contamination  threats,  the 
physical  environment,  and  the  human  environ- 
ment. Individual  chapters  provide  an  overview  of 
the  problem,  describe  the  hydrogeological  frame- 
work for  groundwater  protection,  review  the 
health  risks  associated  with  groundwater  contami- 
nation, describe  the  institutional  framework  for 
groundwater  protection  in  the  United  States,  pro- 
pose the  data  and  organizational  requirements  for 
developing  a  local  groundwater  protection  pro- 
gram, discuss  technological  approaches  to  remov- 
ing contaminants,  and  present  detailed  descriptions 
of  approaches  designed  to  protect  groundwater.  A 
summary  chapter  presents  further  definition  and 
elucidation  of  the  overall  themes  and  their  applica- 
bility to  the  cited  case  studies.  (See  W89-10124 
thru  W89-10136)  (Fish-PTT) 
W89-10123 


HYDROGEOLOGIC        FRAMEWORK        FOR 
GROUNDWATER  PROTECTION, 

Wisconsin  Univ.-Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-10124 


INSTITUTIONAL  FRAMEWORK  FOR  PRO- 
TECTING GROUNDWATER  IN  THE  UNITED 
STATES, 

Environmental   Protection   Agency,    New   York. 

Region  II. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-10125 


DATA  AND  ORGANIZATIONAL  REQUIRE- 
MENTS FOR  LOCAL  PLANNING, 

Illinois  Univ.  at  Chicago  Circle.  School  of  Urban 
Planning  and  Policy. 
M.  Jaffe. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  125-156,  2 
tab,  21  ref. 

Descriptors:  *  Environmental  protection,  *Data  ac- 
quisition, 'Groundwater  management,  *Water  pol- 
lution control,  *Local  governments,  'Management 
planning,  'Water  quality  management,  Data  inter- 
pretation, Land  use,  Hydrologic  data  collections, 
Water  pollution  prevention,  Standards,  Case  stud- 
ied, Geohydrology. 

Groundwater  protection  planning,  because  of  its 
reliance  on  technical  hydrogeological  information, 
is  often  beyond  the  expertise  of  local  planners. 
Guidance  is  therefore  needed  on  how  to  best  for- 
mulate data  collection  efforts  and  how  to  translate 
these  efforts  into  management  alternatives  that  ad- 
dress groundwater  threats  identified  by  the  plan- 
ning process.  Planners  need  some  basic  information 
about  the  technical  data  required  to  develop  local 
groundwater  protection  programs.  This  will  enable 
them  to  better  be  able  to  work  with  the  technical 
consultants  who  will  have  to  be  employed  by  the 
community  to  assist  in  the  data  collection  and 
interpretation  needed  to  evaluate  groundwater 
quality  threats  and  the  responses  to  such  threats. 
This  information  will  also  give  the  planner  a  good 


notion  of  why  certain  studies  or  tests  are  needed, 
and  will  assist  the  planner  in  better  evaluating  the 
work  under  way  and  in  better  assessing  the  likely 
management  options  that  may  result  from  this 
effort.  A  number  of  examples  of  local  groundwater 
planning  programs  for  communities  throughout  the 
nation  are  drawn  upon  to  look  at  the  historical 
basis  of  many  of  these  programs,  to  examine  the 
specific  data  that  must  be  collected  by  consultant 
and  staff  efforts,  and  to  explore  how  this  technical 
information  can  be  translated  into  straightforward 
evaluations  that  identify  groundwater  threats  and 
the  responses  to  such  threats.  By  using  an  incre- 
mental approach  to  data  collection,  data  evalua- 
tion, and  management  assessment,  communities  can 
readily  employ  the  same  planning  process,  regard- 
less of  the  scale  of  the  inquiry  or  the  scope  of 
threats  addressed.  The  guidelines  presented  can, 
hopefully,  enable  communities  to  rationally  and 
effectively  address  what  is  likely  to  be  the  most 
significant  environmental  issue  of  the  next  decade: 
the  protection  of  groundwater  resources  from  con- 
tamination by  land  use  and  other  activities  occur- 
ring on  the  land  surface.  (See  also  W89-10123) 
(Fish-PTT) 
W89-10128 


LONG  ISLAND  CASE  STUDY, 

Long  Island  Regional  Planning  Board,  Hauppauge, 
NY. 

L.  E.  Koppelman. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  157-203,  3 
fig,  3  tab,  40  ref. 

Descriptors:  'Regional  planning,  'Groundwater, 
♦Available  water,  'Case  studies,  *New  York,  ♦En- 
vironmental protection,  'Water  supply  develop- 
ment, *Water  pollution  control,  Glacial  drift, 
Policy  making,  Management  planning,  Compre- 
hensive planning,  Land  use,  Population  growth, 
Urban  hydrology,  Treatment  facilities,  Govern- 
mental interrelations,  Optimum  development  plans. 

Long  Island,  New  York  is  composed  of  Nassau 
and  Suffolk  Counties  plus  part  of  the  City  of  New 
York  Metropolitan  Region.  Long  Island  Sound  on 
the  north  and  the  Atlantic  Ocean  on  the  south  and 
east  afford  a  unique  advantage  for  the  proper  de- 
velopment of  marine  resources.  The  area  is  com- 
posed mainly  of  glacial  till  laid  down  on  a  hard 
bedrock  surface,  which  tilts  in  a  southeasterly  di- 
rection. The  water  supply  is  obtained  entirely  from 
groundwater  (the  Magothy  Aquifer),  replenished 
by  precipitation,  but  already  of  degraded  quality, 
due  to  contamination  by  nitrates,  chlorides,  and 
other  chemicals  from  cesspools,  fertilizers,  pesti- 
cides, wastewater  recharge,  landfill  leachate, 
stormwater  recharge,  leaking  storage  tanks  and 
pipelines,  incinerator  quench  water,  airborne  pollu- 
tion, sand  and  gravel  mine  pit  accumulations,  mis- 
cellaneous spills,  animal  wastes,  and  cemeteries. 
Planning  for  the  orderly  growth  of  communities 
and  the  management  of  their  wastes  will  ordain  the 
quality  of  that  future.  The  Nassau-Suffolk  Regional 
Planning  Board  was  developed  in  1965  to  prepare 
a  comprehensive  plan  to  serve  as  a  guide  for  all 
units  of  government  in  the  two  counties  in  coping 
with  future  growth  and  to  reverse  the  negative 
aspects  of  past  development.  This  plan  was  com- 
pleted in  1970,  and  recommends  controls  on  the 
ultimate  size  of  growth  (limited  by  availability  of 
potable  water),  location  and  form  of  development, 
and  institutional  changes  necessary  to  achieve  im- 
plementation. The  Board  also  recommended  that 
additional  funds  be  sought  to  conduct  water  qual- 
ity studies  to  ensure  that  the  sole  source  of  potable 
water  not  be  jeopardized.  Federal,  state,  and  other 
agency-sponsored  laws  and  policies  furnished  the 
means  to  start  and  implement  the  required  studies. 
The  resultant  Plan,  as  developed,  included  tradi- 
tional approaches  (construction  of  sewage  collec- 
tion and  treatment  facilities)  and  less  traditional 
approaches  (guides  and  limits  to  growth  and  the 
initiation  of  programs  and  regulatory  means  either 
to  prevent  problems  from  occurring  or  to  develop 
solutions  that  do  not  require  engineered  facilities), 
and  incorporated  both  structural  and  nonstructural 
solutions.  Planning,  in  this  context,  involves  media- 
tion between  diverse  groups  and  individuals  who 
seek  to  influence  land  use  and  infrastructure  deci- 
sions. (See  also  W89-10123)  (Fish-PTT) 


W89-10129 

DADE  COUNTY,  FLORIDA,  CASE  STUDY, 

Dade  County  Planning  Dept.,  Miami,  FL. 
R.  R.  Walters. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  205-239,  12 
fig,  3  tab,  10  ref. 

Descriptors:  *Case  studies,  'Florida,  'Environ- 
mental protection,  'Water  supply  development, 
♦Water  quality  control,  *Dade  County,  Policy 
making,  Management  planning,  Comprehensive 
planning,  Land  use,  Population  growth,  Urban  hy- 
drology, Treatment  facilities,  Wells,  Toxins,  Or- 
ganic compounds,  Wetlands,  Governmental  inter- 
relations. 

Lakes  and  wetlands  abound  in  southeastern  Flori- 
da, the  Everglades  occupying  one-third  of  Dade 
County.  Yet  southeastern  Florida  communities  are 
becoming  hard-pressed  to  meet  their  ever-increas- 
ing demands  for  potable  water.  One  of  the  reasons 
is  that  these  Florida  communities  are  building  di- 
rectly on  top  of  their  drinking  water  reservoir,  the 
Biscayne  Aquifer.  This  poses  significant  water 
quality  problems,  and  given  the  emerging  knowl- 
edge regarding  the  contamination  of  groundwater 
with  synthetic  organic  chemicals  and  the  potential 
health  effects  of  this  contamination,  the  challenge 
to  local  governments  is  becoming  obvious  whereas 
the  solutions  are  not.  Dade  County  has  instituted  a 
program  to  protect  the  quality  of  this  sole  source 
potable  water  supply,  the  Biscayne  Aquifer.  The 
water  quality  problem  currently  being  addressed  is 
that  of  contamination  by  synthetic  organic  chemi- 
cals (SOCs).  There  are  five  elements  in  Dade 
County's  program  to  protect  wellfield  areas:  (1) 
groundwater  control  through  installation  of  hy- 
draulic engineering  structures,  (2)  water  and 
wastewater  treatment  facilities,  (3)  land  use  poli- 
cies and  controls,  (4)  environmental  regulation  and 
enforcement,  and  (5)  public  awareness  and  in- 
volvement. It  is  evident  that  ways  must  be  found 
to  accommodate  inevitable  urban  growth.  But  in 
doing  so,  encroachment  on  areas  amenable  to  de- 
velopment of  future  public  water  supplies,  areas  in 
the  Everglades  that  are  ecologically  sensitive,  or 
areas  that  are  devoted  to  productive  agricultural 
activities  may  be  necessary.  In  making  long-range 
land  use  decisions,  Dade  County  encounters  these 
competing  objectives  whichever  way  it  turns.  So  a 
decision  to  prevent  or  discourage  expansion  into 
one  area  to  achieve  one  objective  causes  tradeoffs 
in  other  areas.  It  is,  however,  becoming  evident 
how  much  more  difficult  the  problems  that  will 
have  to  be  solved  will  become  in  the  future.  (See 
also  W89-10123)  (Fish-PTT) 
W89-10130 


WAUSAU,  WISCONSIN,  CASE  STUDY, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-10131 


URBAN  GROWTH  MANAGEMENT  AND 
GROUNDWATER  PROTECTION:  AUSTIN, 
TEXAS, 

Lower  Colorado  River  Authority,   Austin,  TX. 

Water  Policy  and  Programs  Div. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-10132 


PERTH  AMBOY,  NEW  JERSEY,  CASE  STUD- 
IES, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

For  primary   bibliographic   entry   see   Field   6D. 
W89-10133 


SANTA  CLARA  VALLEY  (SILICON  VALLEY), 
CALIFORNIA,  CASE  STUDY, 

Sunnyvale,  CA. 
T.  Lewcock. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  299-324,  2 
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Group  5G — Water  Quality  Control 

fig,  9  ref. 

Descriptors:  'Storage  tanks,  *Interagency  coop- 
eration, 'California,  'Case  studies,  *Governmental 
interrelations,  'Water  supply  development,  "Water 
pollution  control,  *Policy  making,  •Comprehen- 
sive planning,  'Population  dynamics,  Well  water, 
Treatment  facilities,  Surface  water,  Imported 
water,  Chlorination,  Solvents,  Hazardous  wastes, 
Industrial  wastes,  Cleanups,  Monitoring. 

Located  some  50  miles  south  of  San  Francisco  and 
nestled  against  the  southern  portion  of  San  Fran- 
cisco Bay,  the  Santa  Clara  Valley  is  today  wres- 
tling with  groundwater  problems  and  other  prob- 
lems created  by  rapid  urbanization.  Drinking  water 
in  the  Santa  Clara  Valley  comes  from  three 
sources:  (1)  surface  water  imported  through  two 
aqueducts;  (2)  water  drawn  from  groundwater 
wells;  and  (3)  impounded  surface  water.  The  draw 
on  groundwater  supplies  greatly  exceeds  the  capa- 
bility of  the  groundwater  basin  to  replenish  itself. 
Water  imported  through  the  aqueducts  is  treated  at 
six  different  facilities  and  sold  to  water  retailers  by 
the  City  and  County  of  San  Francisco  or  the  Santa 
Clara  Valley  Water  District.  The  majority  of 
groundwater  is  supplied  to  the  end  user  without 
treatment,  although  a  few  of  the  public  water 
supply  wells  are  chlorinated  prior  to  use.  All  im- 
ported surface  water  is  thoroughly  treated.  The 
primary  focus  of  concern  with  regard  to  water 
contamination  for  local  and  now  state  and  federal 
officials  resulted  from  the  discovery  of  leaking 
underground  tanks,  used  for  the  storage  and  distri- 
bution of  hazardous  chemicals  used  in  high  tech- 
nology industries.  In  some  ways  the  complexities 
of  intergovernmental  relationships  provided  the 
opportunity  of  concerted  action  among  certain 
governmental  agencies  while  other  agencies  were 
unable  to  take  effective  action.  The  Federal  Envi- 
ronmental Protection  Agency  (EPA)  has  broad 
authority  over  groundwater  resources,  by  estab- 
lishment of  drinking  water  standards  and  cleanup 
authority  through  the  Superfund  program.  In  Cali- 
fornia, it  does  not  impose  its  authority  over  the 
State  Department  of  Health  Services  (which  regu- 
lates hazardous  wastes  under  the  Hazardous  Sub- 
stance Act,  controls  Superfund  cleanups  in  the 
state,  and  regulates  drinking  water  standards)  or 
the  State  Water  Resources  Control  Board  (which 
controls  surface  and  groundwaters  by  establishing 
requisite  cleanup  standards,  and  is  responsible  for 
flood  control  and  management  of  groundwater 
resources).  However,  local  action  is  essential  and 
necessary,  as  evidenced  by  Santa  Clara  Valley's 
adoption  of  an  ordinance  requiring  closer  monitor- 
ing and  storage  regulations,  both  politically  and 
technically.  (See  also  W89-10123)  (Fish-PTT) 
W89-10134 


SOUTH  BRUNSWICK,  NEW  JERSEY,  CASE 
STUDY, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

G.  W.  Page. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  325-340,  2 
fig,  19  ref. 

Descriptors:  'Cleanup  operations,  'Toxic  wastes, 
•Case  studies,  'New  Jersey,  'Environmental  pro- 
tection, 'Water  pollution  control,  'Interagency  co- 
operation, Land  use,  Population  growth,  Urban 
hydrology,  Well  water,  Sand  aquifers,  Overdraft, 
Storage  tanks,  Hazardous  wastes,  Potable  water, 
Water  supply  development. 

There  are  various  planning  implications  of  toxics 
contamination  of  groundwater  by  investigating  a 
toxics  pollution  problem  in  the  municipality  of 
South  Brunswick,  New  Jersey.  South  Brunswick  is 
primarily  a  rural  township  in  central  New  Jersey 
that  has  undergone  rapid  suburban  growth  in 
recent  years.  The  municipality  uses  two  important 
aquifers  of  the  Potomac-Raritan-Magothy  forma- 
tion. There  are  many  private  domestic  wells  draw- 
ing from  the  shallow  Old  Bridge  Sand  Aquifer 
while  the  large  public  supply  wells  and  industrial 
wells  draw  water  from  the  deeper  Farrington  Sand 
Aquifer.  Contamination  of  some  of  these  wells, 
both  private  and  public,  required  immediate  action 
by  the  municipality,  such  as  providing  an  alternate 


water  supply,  contracting  a  consulting  firm  to  un- 
dertake technical  studies,  implicating  source  re- 
sponsibilities and  appropriate  cleanup  measures,  as 
well  as  ensuring  proper  reimbursement  from  the 
source  parties  to  the  township  for  expenses  in- 
curred. The  New  Jersey  Department  of  Environ- 
mental Protection  (DEP)  first  identified  the  prob- 
lem and,  along  with  the  federal  government  and 
the  New  Jersey  Department  of  Health,  have  pro- 
vided technical  assistance  when  requested.  The 
DEP,  in  conjunction  with  the  County  Planning 
Board,  also  has  contributed  to  plans  for  a  future 
supply  of  water  in  the  township.  The  Middlesex 
County  Planning  Board  has  taken  a  regional  ap- 
proach to  protecting  groundwater  supplies  that  are 
shared  by  many  municipalities  because  of  the  geol- 
ogy of  the  N.J.  coastal  plain.  Elements  of  this 
protection  plan  include  documenting  its  environ- 
mental resource  inventory,  its  surveillance  pro- 
gram (development  and  enforcement  of  detailed 
standards  for  the  storage  and  handling  of  hazard- 
ous substances,  inspection  of  hazardous  waste- 
using  facilities,  and  a  water-testing  program),  a 
local  emergency  response  plan,  and  using  the  land 
use  planning  process.  Planning  for  an  adequate 
supply  of  potable  water  has  become  a  serious 
present  and  future  constraint  on  growth  in  the 
town.  The  contamination  of  the  town's  water 
supply  source  with  toxic  substances  has  introduced 
a  whole  series  of  new  and  serious  planning  prob- 
lems. (See  also  W89-10123)  (Fish-PTT) 
W89-10135 


BEDFORD,  MASSACHUSETTS,  CASE  STUDY, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-10136 


GROUND-WATER  CONTAMINATION:  FIELD 
METHODS. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-10153 


QUALITY  ASSURANCE  GUIDELINES  FOR 
GROUND-WATER  INVESTIGATIONS:  THE 
REQUIREMENTS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-10155 


GROUND-WATER  CONTAMINATION  AND 
LAND  MANAGEMENT  IN  THE  KARST  AREA 
OF  NORTHEASTERN  IOWA, 

Soil  Conservation  Service,  Casper,  WY. 
P.  S.  Mitchem,  G.  R.  Hallberg,  B.  E.  Hoyer,  and 
R.  D.  Libra. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  442-458,  6  fig,  3  tab,  21  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Iowa, 
♦Groundwater  pollution,  'Land  management, 
'Karst  hydrology,  'Water  quality  management, 
Aquifers,  Carbonates,  Observation  wells,  Geologic 
control,  Aquitards,  Nitrates,  Sinks,  Groundwater 
basins,  Herbicides,  Infiltration,  Percolation,  Inter- 
agency cooperation,  Soil  conservation,  Iowa,  Sta- 
tistical analysis,  Agriculture,  Environmental 
policy. 

A  statistical  analysis  of  existing  northeast  Iowa 
water  quality  data  showed  that  systematic  non- 
point  contamination  of  groundwater  quality  was 
occurring  in  regional  carbonate  aquifers.  Well- 
water  quality  generally  improved  with  increased 
well  depth  and  with  natural  geologic  protection 
related  to  thickness  of  overlying  bedrock  or  Qua- 
ternary aquitards.  Nitrate  levels  were  highest  in 
areas  where  sinkholes  were  present;  areas  without 
sinkholes  but  with  relatively  thin  protective  cover 
had  similar  but  somewhat  lower  levels  of  nitrate.  A 
detailed  analysis  of  a  single  karst  groundwater 
basin  found  the  same  systematic  nitrate  contamina- 
tion along  with  low  but  persistent  levels  of  herbi- 
cides. Agricultural  practices  were  judged  to  be  the 
source  of  the  contaminants  and  infiltration  was  the 
principal  mechanism.  Ninety-five  percent  of  the 
nitrate  and  55  to  85%  of  the  atrazine  were  deliv- 
ered by  infiltration  and  percolation.  Various  state 


and  Federal  agencies,  university  researchers,  local 
groups,  and  private  organizations  are  cooperating 
in  a  seven-year  project  in  the  Big  Spring  basin  to 
demonstrate  and  evaluate  the  effectiveness  of  best 
management  practices  on  groundwater  quality  and 
on  crop  production.  The  project  will  provide  re- 
search results  to  serve  as  a  foundation  for  future 
policies  and  programs  that  agriculture  must  ad- 
dress relative  to  environmental  problems.  (See  also 
W89-10153)  (Author's  abstract) 
W89-10188 


REVIEW  OF  EPA  WATER  QUALITY  BASED 
APPROACH  RESEARCH  PROGRAM. 

Environmental  Protection  Agency,  Washington, 
DC.  Science  Advisory  Board. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242664. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  SAB-EC-87-011,  December  11,  1986. 
53p,  16  ref. 

Descriptors:  'Water  quality  control,  'Research 
priorities,  'Project  planning,  Evaluation,  Water 
quality  management,  Standards,  Toxicity,  Water 
quality. 

At  the  request  of  EPA's  Office  of  Research  and 
Development,  the  Science  Advisory  Board  (SAB) 
has  conducted  a  series  of  reviews  of  its  ongoing 
research  programs.  The  documents  generated  from 
these  reviews  fulfilled  two  functions:  (1)  summariz- 
ing existing  research  and  facilitating  discussion  of 
proposed  research  and  the  future  needs  of  the 
research  program;  and  (2)  identifying  seven  issues 
for  the  Subcommittee's  review.  The  issues  present- 
ed included:  use  acceptability-application  of  the 
ecoregion  concept;  development  of  water  quality 
criteria  and  advisories-data  requirements  and  utili- 
ty; effluent  toxicity-practicability  of  toxicity 
limits,  chemical  identification;  exposure-fluctua- 
tion, duration  and  frequency;  validation/evalua- 
tions-national  criteria,  site  specific  criteria  and  ef- 
fluent toxicity;  waste  load  allocation-level  of  so- 
phistication required;  methods  standardization  and 
accuracy-when  is  a  method  ready  for  use.  (Lantz- 
PTT) 
W89-10192 


RCRA  GROUNDWATER  MONITORING 
TECHNICAL  ENFORCEMENT  GUIDANCE 
DOCUMENT. 

Environmental   Protection   Agency,   Washington, 

DC. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-242649. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

June  1986.  46p,  3  append. 

Descriptors:  'Standards,  'Monitoring,  'Ground- 
water quality,  Geohydrology,  Water  sampling, 
Wells,  Water  quality  control,  Statistical  methods, 
Regulations. 

The  Science  Advisory  Board  of  the  EPA  was 
asked  to  review  a  draft  document  entitled  'RCRA 
Ground  Water  Monitoring  Technical  Enforcement 
Guidance  Document'  (TEGD),  which  had  been 
prepared  by  the  staff  of  the  Office  of  Waste  Pro- 
grams Enforcement  (CWPE).  The  document  con- 
cerned the  technical  aspects  of  groundwater  moni- 
toring at  Resource  Conservation  and  Recovery 
Act  (RCRA)  facilities.  A  summary  of  the  Commit- 
tee's principal  findings  and  recommendations  in- 
cludes: (1)  that  the  document  is  the  result  of  exten- 
sive technical  thought  and  review  of  several  previ- 
ous drafts,  and  is  a  significant  improvement  over 
previous  versions;  (2)  that  the  TEGD  be  much 
more  explicit  in  stating  that  it  is  a  guidance  docu- 
ment only,  and  requires  informed  judgement  in  its 
application  and  use;  several  examples  in  the  TEGD 
require  improvement  if  they  are  to  serve  the  pur- 
pose intended;  (3)  that  the  procedures  specified  for 
the  design  of  detection  monitoring  systems  be 
made  more  efficient,  and  that  substantially  more 
flexibility  be  encouraged  in  addressing  the  primary 
objective,  that  of  determining  the  direction  and 
magnitude  of  flow  of  potential  pollutants;  (4)  in 
addition  to  making  the  characterization  and  eval- 
uation process  more  efficient,   EPA  should  also 
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elaborate  and  improve  the  discussion  of  a  number 
of  important  factors  which  are  inadequately  ad- 
dressed in  the  TEGD;  (5)  a  number  of  terms  used 
in  the  TEGD  need  to  be  redefined  to  make  them 
more  specific,  consistent  with  generally-accepted 
practice  and  consistent  with  the  collective  of  pro- 
tecting usable  water  supplies;  (6)  the  entire  discus- 
sion in  the  TEGD  related  to  detection  well  spacing 
should  be  revised  to  better  reflect  the  purpose  of 
the  monitoring;  (7)  guidance  on  well  design  and 
construction  should  further  emphasize  methods 
which  minimize  disturbance  of  the  groundwater 
system  and  are  appropriate  for  the  geohydrologic 
and  chemical  conditions;  (8)  EPA  should  allow 
substantially  greater  flexibility  in  the  recommended 
length  of  well  screens;  (9)  and  greater  emphasis 
should  be  placed  on  using  a  phased  approach  on 
required  assessment  wells,  based  on  informed 
judgement  about  incoming  sample  analysis  and 
geohydrologic  conditions,  and  local  water  use  pat- 
terns. (Lantz-PTT) 
W89- 10202 


ATTEMPT  TO  EVALUATE  THE  EFFECTS  OF 
AN  ANTI-TURBIDITY  SYSTEM  ON  SEDI- 
MENT DISPERSION  FROM  A  HOPPER 
DREDGE,  . 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

K.  Nakata,  K.  Tsurusaki,  Y.  Okayama,  and  J.  W. 
Lavelle.  . 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-162515. 
Price  codes:  A03  in  paper  copy;  A01  in  microfiche. 
NOAA  Technical  Memorandum  ERL  PMEL-85, 
January  1989.  30p,  13  fig,  7  tab,  7  ref. 

Descriptors:  *Water  pollution  control,  *Turbidity, 
•Dredging,  'Suspended  sediments,  Suspended 
solids,  Model  studies,  Discharge  frequency,  Mathe- 
matical models,  Hopper  dredge. 

Measurements  were  made  during  six  hopper 
dredge  operations  to  investigate  the  differences  in 
plumes  of  overspilled  particulates  when  the  dredg- 
er was  and  was  not  using  an  anti-turbidity  system. 
Observations  for  discharge  rates  of  suspended 
solids  were  taken  aboard  the  dredge  ship  while 
concentration  samples  of  suspended  solids  were 
taken  by  survey  boats  in  the  plume  and  current 
were  metered  by  instruments  on  moorings.  Meas- 
urements were  given  a  common  framework  by  the 
use  a  dispersion  model  for  the  plume.  Modeled  and 
observational  profiles  match  well  when  the  rate  of 
discharge  is  reserved  as  a  fitting  parameter.  How- 
ever, differences  in  results  of  the  use  and  non-use 
of  the  anti-turbidity  system  are  not  discernible  with 
the  field  data.  Consequently,  the  model  was  used 
under  identical  advection  and  diffusion  conditions 
to  study  the  differences  theoretically.  Those  nu- 
merical experiments  suggest  that  there  is  an  in- 
crease of  about  25%  in  the  amount  of  deposition  in 
the  immediate  area  of  dredging  with  the  anti- 
turbidity  system,  though  the  fractional  amount  of 
redeposition  in  both  cases  is  small.  The  differences 
in  results  for  the  two  systems  calculated  with  the 
model  depend  on  the  assigned  initial  vertical  distri- 
butions. Because  these  are  poorly  known  at 
present,  better  definition  of  the  differences  with 
and  without  the  anti-turbidity  system  await  better 
measurements  of  the  vertical  distributions  of  sus- 
pended solids  in  the  ocean  immediately  following 
discharge.  (Author's  abstract) 
W89-10203 


REVIEW  OF  TECHNICAL  DOCUMENTS  SUP- 
PORTING REVISIONS  TO  THE  PORTION  OF 
EPA  OCEAN  DUMPING  REGULATIONS  RE- 
LATING TO  THE  OCEAN  DISPOSAL  OF 
DREDGED  MATERIALS. 

Environmental  Protection  Agency,  Washington, 
DC.  Science  Advisory  Board. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-244728. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  SAB-EEC-87-014,  January  1987.  14p, 
3  ref,  append. 

Descriptors:  *Spoil  disposal,  'Sludge  disposal, 
♦Regulations,  *Ocean  dumping,  Waste  disposal, 
Standards,  Evaluation. 


In  late  1985,  the  Environmental  Engineering  Com- 
mittee of  the  Science  Advisory  Board  was  asked 
by  the  Office  of  Marine  and  Estuarine  Protection 
(OMEP)  to  review  technical  documents  support- 
ing revisions  to  the  Agency's  ocean  dumping  regu- 
lations. The  Committee's  original  charge  was  to 
review  a  draft  technical  support  document  for 
revision  of  the  1977  ocean  dumping  regulations 
and  criteria,  dated  February  15,  1986,  prepared  by 
the  Waterways  Experiment  Station  of  the  U.S. 
Army  Corps  of  Engineers,  and  to  advise  OMEP 
on  its  technical  adequacy.  This  document  was  de- 
termined by  the  Committee  to  be  inadequate  to 
support  the  different  treatment  of  dredged  materi- 
als. As  a  result,  OMEP  subsequently  prepared  a 
technical  support  document  of  its  own,  which  is 
the  subject  of  this  review.  This  summary  document 
outlines  the  Committee's  principal  findings  and 
recommendations.  Although  the  general  conclu- 
sions in  the  OMEP  document  appear  adequate  and 
accurate,  they  were  not  adequately  supported  by 
the  data  in  the  document.  The  Committee  does  not 
agree  that  separate  testing  of  dredged  materials  is 
justified  in  all  cases.  A  clear,  technically  sound, 
and  unambiguous  protocol  should  be  available  to 
determine,  for  each  dredging  site,  whether  or  not 
the  dredged  material  is  sufficiently  different  from 
sewage  sludge  and  should  be  disposed  differently 
than  sewage  sludge.  (Lantz-PTT) 
W89-10206 

SCIENCE  ADVISORY  BOARD  REVIEW  OF 
THE  WATER  QUALITY  CRITERIA  DOCU- 
MENT FOR  DISSOLVED  OXYGEN. 

Environmental  Protection  Agency,  Washington, 
DC.  Science  Advisory  Board. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-243712. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  SAB-EETFC-87-020,  April  1986.  20p, 
3  ref. 

Descriptors:  'Water  quality  control,  'Dissolved 
oxygen,  'Monitoring,  Water  sampling,  Standards, 
Toxicity,  Fate  of  pollutants,  Chemical  analysis, 
Ecological  effects,  Aquatic  environment. 

A  water  quality  criteria  document  assesses  and 
articulates  the  scientific  basis  for  establishing  levels 
of  a  substance  at  which  specific  organism  and 
ecosystem  effects  will  result.  Selecting  the  level  of 
that  substance  permitted  in  fresh  water  systems 
represents  a  policy  decision  based  upon  decision 
maker  judgements  of  acceptable  risks.  The  levels 
for  dissolved  oxygen  (DO)  stated  in  the  criteria 
document  derive  primarily  from  laboratory  toxici- 
ty studies  of  fish  species,  while  field  studies  of  fish 
and  invertebrates,  which  provide  food  base  for 
these  fish,  receive  minimal  discussion.  The  Sub- 
committee recommends  that  EPA  give  greater  em- 
phasis to  available  published  field  studies.  Chemi- 
cal interactions  and  additive  stresses  are  critical 
factors  in  establishing  criteria  levels  for  oxygen 
and  other  substances.  The  Subcommittee  recom- 
mends that  EPA  provide  a  more  thorough  discus- 
sion of  how  these  factors  were  considered  and 
integrated  with  other  information  in  preparation  of 
the  oxygen  criteria  document.  Effective  monitor- 
ing is  essential  if  the  states  are  to  successfully 
implement  water  quality  criteria.  The  sampling  and 
analysis  plans  for  monitoring  data  should,  there- 
fore, conform  to  the  biological  criteria.  In  the  case 
of  criteria  that  are  expressed  as  a  periodic  function, 
the  sampling  plan  should  required:  samples  to  be 
equally  spaced  in  time,  sampling  rates  that  are  high 
enough  to  avoid  aliasing,  and  total  sample  sizes 
large  enough  so  that  the  lowest  frequency  of  im- 
portance can  be  observed.  The  monitoring  guid- 
ance included  in  the  dissolved  oxygen  criteria  doc- 
ument would  be  significantly  improved  by  supply- 
ing   guidance    on    sampling    ambient    dissolved 
oxygen.    The    suggested    calculation    procedure, 
while  different  from  the  classically  used  technique, 
is  reasonable  if  modified  to  account  for  monitoring 
periods  longer  than  one  week,  and  if  based  on  a 
sampling  frequency  that  can  detect  significant  de- 
viations from  the  function  that  defines  the  no  ac- 
ceptable effect  level.  (Lantz-PTT) 
W89-10245 


Water  Quality  Control — Group  5G 

Environmental  Protection  Agency,  Chicago,  IL. 
Great  Lakes  National  Program  Office. 
L.  E.  Fink. 

IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  1-20,  2  tab,  1 1  ref,  append. 

Descriptors:  'Water  pollution  control,  'Regula- 
tions, 'Standards,  'Pesticides,  'Tributyltin,  Aquat- 
ic life,  Anti-foulant  paints,  Dibutyltin,  Monobutyl- 
tin,  Recreation,  Great  Lakes. 

To  assure  that  susceptible  harbors  and  connecting 
channels  in  the  Great  Lakes  system  not  exceed  the 
proposed  20  nanograms/L  (ng/L)  level  of  con- 
cern, the  use  of  tributyltin  (TBT)  anti-foulant 
paints  on  the  vast  majority  of  recreational  vessels 
should  be  discontinued.  Although  the  proposed 
maximum  release  rate  of  4  micrograms/cu  cm/d  at 
steady  state  is  not  likely  to  pose  a  threat  to  rivers 
and  harbors  having  short  retention  times,  the  maxi- 
mum initial  release  rate  of  168  microgram/sq  cm/d 
from  freshly  painted  vessels  that  put  into  the  water 
only  shortly  before  entering  the  Great  Lakes 
system,  could  present  an  unacceptable  risk  to 
aquatic  life  during  the  months  of  April  and  May. 
Follow-up  studies  should  track  the  concentration 
profiles  of  TBT,  dibutyltin  (DBT),  and  monobutyl- 
tin  (MBT)  in  the  water  column  and  sediment  from 
the  opening  of  the  commercial  shipping  season  to 
its  close.  If  levels  exceeding  1  ng/L  are  observed 
for  any  significant  period  of  time  subsequent  to 
virtually  eliminating  the  recreational  uses  of  TBT 
anti-foulant  paints,  additional  controls  on  commer- 
cial uses  may  be  necessary.  (See  also  W89-10262) 
(Lantz-PTT) 
W89- 10263 


SCREENING  LEVEL  MODEL  FOR  TRIBUTYL- 
TIN CRITERIA, 


SOCIAL  AND  ECONOMIC  ASPECTS  OF 
WATER  QUALITY  MANAGEMENT, 

Vsesoyuznyi  Nauchno-Issledovatel'skii  Inst.  Gi- 
drotekhniki  i  Melioratsii,  Kharkov  (USSR). 
A.  K.  Kuzin,  O.  I.  Kovaleva,  and  L.  S.  Garibova. 
IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  21-27,  6  ref. 

Descriptors:  'Water  quality  management,  'Social 
aspects,  'Economic  aspects,  Water  treatment  fa- 
cilities, Water  quality  control,  Water  use,  Manage- 
ment planning,  USSR. 

As  self-financing  continues  to  be  developed  in  the 
USSR,  the  role  of  economic  support  for  good 
water  quality  programs  increases.  This  is  due  to 
the  high  outlays  of  funds  for  construction  and 
exploitation  of  water  management  facilities.  Eco- 
nomic factors  for  the  support  of  water  manage- 
ment programs  are  often  carried  out  to  the  detri- 
ment of  social  and  economic  programs,  which 
creates  erroneous  assumptions  for  decision-making. 
The  role  of  economic  feasibility  within  the  deci- 
sion-making process  in  the  water  management  area 
is  often  unclearly  defined.  Some  suggestions  for 
determining  the  economic  effectiveness  of  water 
management  programs  are  advanced  in  this  paper, 
Taking  into  account  the  social  and  ecological  fac- 
tors, such  as:  water  quality  control;  site  selection; 
water  facilities;  and  water  use  (household,  drink- 
ing, fishing).  (See  also  W89- 10262)  (Lantz-PTT) 
W89-10264 

INTEGRATED  SYSTEM  OF  STATE  CONTROL 
FOR  WATER  USE  AND  CONSERVATION 
BASED  ON  THE  EXAMPLE  OF  THE  AZOV- 
BLACK  SEA  DIRECTORATE, 

Azov-Black  Sea  Basin  Directorate,  Inspector  of 
Use  and  Preservation  of  Water,  Krasnodar,  USSR. 
L.  P.  Yarmak. 

IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  28-34. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

Descriptors:  'USSR,  'Water  quality  control, 
•Management  planning,  'Regulations,  Water  use, 
Legislation,  Administration,  Water  pollution  pre- 
vention, Economic  aspects. 

The  USSR  state  system  of  water  conservation 
includes  legal,  organizational,  technical,  and  eco- 
nomic activities.  Water  use  regulation  in  the  USSR 
is  based  on  the  Principles  of  Water  Legislation  of 
the  USSR  and  the  Union  Republics  (December 
1970),  which  took  effect  on  September  1,  1971,  and 
on  other  acts  passed  in  agreement  with  them.  The 
state  water  use  and  conservation  directorate  is 
composed  of  the  Councils  of  Ministers  of  the 
USSR,  of  the  union  republics,  the  autonomous 
republics,  the  executive  committees  of  the  local 
Councils  of  Deputies,  and  specifically  empowered 
organs,  as  well  as  local  organs  of  the  system  'MIN- 
VODKHOZ'  of  the  USSR.  The  Principles  of 
Water  Legislation  in  the  USSR  and  the  Union 
Republics  establishes  that  all  water  (water  bodies) 
is  subject  to  protection  from  any  of  the  population. 
This  applies  as  well  to  any  acts  that  could  cause  a 
reduction  of  fish  stocks,  worsen  the  condition  of 
the  water  supply,  or  have  other  unfavorable  mani- 
festations as  a  result  of  changes  in  the  physical, 
chemical,  and  biological  properties  of  the  waters, 
lowering  their  natural  purification  ability,  or  dis- 
turbing the  hydrological  and  geohydrological 
regime  of  the  waters.  The  Principles  of  Water 
Legislation  prohibit  discharge  of  industrial,  domes- 
tic, and  other  types  of  water  and  refuse  into  water 
bodies.  To  provide  for  the  needs  of  the  population, 
the  economy,  and  the  preservation  or  establish- 
ment of  water  quality  and  quantity  in  the  USSR 
according  to  the  requirements  of  water  legislation, 
a  general  plan  of  integrated  use  and  conservation 
of  water  resources  of  the  USSR  was  developed. 
The  integrated  plan  outlines  measures  for:  (1)  the 
management  of  rational  and  economic  water  use 
based  on  improved  production  technology  applica- 
tion of  low  water  and  no  water  processes;  (2) 
limiting  irreversible  water  losses  in  irrigation  and 
water  supply  systems;  (3)  maximum  possible  use  of 
local  water  resources  for  water  control;  (4)  inter- 
basin  redistribution  of  river  flows:  (5)  limiting  the 
discharge  volume  of  untreated  wastewater;  and  (6) 
the  prevention  of  flooding  and  submerging  of 
cities,  populated  centers,  agricultural  lands,  and 
other  areas.  (See  also  W89- 10262)  (Lantz-PTT) 
W89- 10265 


UNDERGROUND  COAL  GASIFICATION  PAR- 
TIAL SEAM  CRIP  TEST,  THURSTON  AND 
LEWIS  COUNTIES,  WASHINGTON. 

Department  of  Energy,  Laramie,  WY.  Laramie 
Energy  Technology  Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-008261. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/EA-0229,  October  1983.  72p,  9 
fig,  9  tab,  69  ref. 

Descriptors:  •Environmental  protection,  'Ground- 
water, 'Coal  gasification,  'Water  pollution  pre- 
vention, Permeability,  Mine  wastes,  Wells,  Strip 
mines. 

The  development  of  alternate  energy  sources  has 
been  a  major  facet  of  the  National  Energy  Policy 
for  many  years.  To  develop  the  technology  of 
gasifying  coal  in  situ,  the  Department  of  Energy 
proposes  to  conduct  an  underground  coal  gasifica- 
tion experiment  at  an  existing  coal  mine  located 
approximately  five  miles  east  of  Centralia,  Wash- 
ington. Air  or  oxygen  will  be  injected  into  the  coal 
seam  to  permit  reaction  of  the  coal  to  occur  at  a 
controlled  rate.  The  gases  produced  by  this  proc- 
ess will  be  collected  and  flared  at  the  surface. 
Because  of  the  small  scale  of  the  experiment  and 
the  environmental  safeguards  built  into  the  design, 
the  environmental  impacts  will  be  minimal.  The 
experiment  will  have  little  impact  on  groundwater. 
The  coal  seam  and  the  adjacent  strata  are  all  of 
low  permeability  which  will  severely  limit  trans- 
port of  any  water.  No  potable  water  wells  are 
located  within  two  miles  of  the  project  site.  Sur- 
face runoff  will  be  collected  in  an  existing  small 
holding  pond.  Sanitary  wastes  will  be  removed  by 
licensed  field  service  companies.  (Lantz-PTT) 
W89-10283 


COMPREHENSIVE  COOLING  WATER 
STUDY.  VOLUME  VI:  FEDERALLY  ENDAN- 
GERED SPECIES. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  6G. 
W89- 10294 


COMPREHENSIVE         COOLING         WATER 
STUDY.  VOLUME  V:  AQUATIC  ECOLOGY. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

For   primary   bibliographic   entry   see   Field   6G. 
W89- 10295 


GROUND-WATER  MONITORING  AND  COR- 
RECTIVE ACTION  (SUBPART  E).  'CRITERIA 
FOR  MUNICIPAL  SOLID  WASTE  LAND- 
FILLS' (40  CFR  PART  258). 
Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Solid  Waste. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242490. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/530-SW-88-043,  July  1988.  173p, 
15  fig,  19  tab,  61  ref. 

Descriptors:  'Standards,  'Waste  disposal,  'Solid 
wastes,  'Landfills,  'Regulations,  'Monitoring, 
•Water  pollution  prevention,  Groundwater  pollu- 
tion, Water  pollution  treatment. 

In  August  1988,  the  EPA  proposed  Solid  Waste 
Disposal  Facilities  Criteria  (40  CFR  Part  258)  for 
municipal  solid  waste  landfills.  This  background 
document  provides  the  technical  support  for  Sub- 
part 'E'-Ground- Water  Monitoring  and  Corrective 
Action.  Detailed  information  is  provided  on  the 
development  and  implementation  of  the  ground- 
water and  corrective  action  requirements.  Options 
for  the  groundwater  monitoring  and  corrective 
action  program  are  discussed  and  rationale  explain- 
ing the  EPA's  decisions  are  presented.  The  docu- 
ment discusses:  (1)  groundwater  monitoring  sys- 
tems; (2)  sampling  and  analytical  requirements;  (3) 
monitoring  requirements;  (4)  groundwater  trigger 
levels;  (5)  the  corrective  action  program;  (6) 
remedy  selection;  and  (7)  implementation  of  cor- 
rective actions.  (Author's  abstract) 
W89- 10304 


PRELIMINARY  RECOMMENDATIONS  FOR  A 
CONGENER-SPECIFIC  PCB  ANALYSIS  IN 
REGULATORY  EVALUATION  OF  DREDGED 
MATERIAL, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  U.  Clarke,  V.  A.  McFarland,  and  B.  D.  Pierce. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Miscellaneous 
Paper  D-89-2,  February  1989.  Final  Report.  33p,  1 
fig,  2  tab,  47  ref,  append. 

Descriptors:  'Polychlorinated  biphenyls,  'Dredg- 
ing, 'Regulations,  'Water  pollution  control,  Water 
pollution  effects,  Monitoring,  Toxicity,  Chemical 
analysis,  Bioaccumulation,  Tissue  analysis. 

A  preliminary  recommendation  of  priority  poly- 
chlorinated biphenyl  (PCB)  congeners  for  conge- 
ner-specific analysis  is  offered  for  use  in  the  regula- 
tory evaluation  of  dredged  material.  Potential  tox- 
icity, environmental  prevalence,  and  relative  abun- 
dance in  animal  tissues  are  the  criteria  used  in  the 
selection  of  specific  congeners  and  their  assign- 
ment to  four  priority  groups.  Potential  toxicity  is 
equated  to  mammalian  microsomal  mixed-function 
oxidase  (MFO)  induction  activity  and  type.  MC- 
type  (3-methylcholanthrene-)  and  mixed-type  in- 
duction activities  are  considered  potentially  most 
toxic,  followed  by  PB-type  (phenobarbital-)  induc- 
tion activity.  Weak  inducers  and  noninducing  con- 
geners have  the  least  potential  for  toxicity.  Envi- 
ronmental prevalence,  ie.,  frequency  of  occurrence 
of  specific  congeners  in  environmental  samples,  is 
determined  from  the  literature.  Relative  abun- 
dances of  congeners  (percents  of  total  PCB  as  the 
sum  of  all  congener  concentrations)  in  tissues  are 
reported  or  calculated  from  data  in  the  literature, 
along   with   data   generated   from   an   experiment 


conducted  at  the  US  Army  Engineer  Waterways 
Experiment  Station.  Eight  congeners,  are  assigned 
to  Group  1.  These  congeners  include  the  three 
potentially  highly  toxic  MC-type  MFO  inducers, 
along  with  five  mixed-type  inducers  that  have  fre- 
quently been  reported  in  environmental  samples. 
Group  2  congeners  are  PB-type  MFO  inducers 
that  are  also  prevalent  in  the  environment.  These 
two  groups  are  considered  most  likely  to  contrib- 
ute to  any  adverse  biological  effects  associated 
with  PCBs  in  an  environmental  sample.  Group  3 
congeners,  are  weak  or  inducers,  but  they  occur 
frequently  in  the  environment  or  in  high  concen- 
trations in  animal  tissues  relative  to  other  PCB 
congeners,  and  thus  may  be  of  concern.  Of  possible 
importance  are  1 1  Group  4  congeners  mixed-type 
inducers,  that  have  been  reported  infrequently  and 
in  relatively  low  tissue  concentrations.  (Author's 
abstract) 
W89- 10308 


COMPUTER  MODEL  FOR  OPTIMIZING  THE 
OPERATION  OF  A  WASTEWATER  TREAT- 
MENT SYSTEM  DEALING  WITH  WET 
WEATHER  FLOWS, 

WJK  Associates  Ltd.,  Milwaukee,  WI. 

For  primary   bibliographic   entry  see  Field   5D. 
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PROTOCOLS  FOR  SHORT  TERM  TOXICITY 
SCREENING  OF  HAZARDOUS  WASTE  SITES, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10311 


ANNUAL  SITE  ENVIRONMENTAL  REPORT 
FOR  CALENDAR  YEAR  1987, 

Allied-Signal  Aerospace  Co.,  Kansas  City,  MO. 
Kansas  City  Div. 
D.  E.  Brown. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-009364. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  BDX--6 13-30 10,  April  1988.  131p,  12 
fig,  5  tab,  25  ref,  9  append. 

Descriptors:  'Environmental  protection,  'Moni- 
toring, 'Water  quality  control,  Streams,  Missouri, 
Wastewater  treatment  facilities,  Groundwater 
quality,  Groundwater  pollution,  Air  pollution. 

This  report  was  prepared  to  fulfill  environmental 
monitoring  requirements  at  the  Department  of 
Energy  Kansas  City,  (Missouri)  Plant,  which  man- 
ufactures non-nuclear  weapon  components.  Envi- 
ronmental monitoring  for  significant  non-radioac- 
tive pollutants  was  conducted  to  allow  evaluation 
of  effluent  effects  on  the  environs  of  the  federal 
complex.  Monitoring  for  radioactive  pollutants 
was  not  conducted  because  no  processes  exist  that 
have  a  radioactive  effluent  to  the  environment. 
Monitoring  programs  include:  (1)  Intake  water-to 
provide  baseline  water  quality  data  a  for  National 
Pollutant  Discharge  Elimination  System  (NPDES) 
permit;  (2)  outfalls  to  Blue  River  and  Indian 
Creek~to  assure  effluents  discharging  to  surface 
waters  via  four  plant  outfalls  meet  NPDES  permit 
requirements;  (3)  stream  monitoring~to  assess  the 
impact  of  effluents  on  surface  waters;  (4)  sanitary 
to  combined  sanitary-to  provide  data  relating  to 
discharge  of  industrial  wastewater  to  the  combined 
sanitary  sewer  system;  (5)  combined  sanitary  to 
publicly-owned  treatment  works--to  assure  the  ef- 
fluent, which  includes  discharges  from  the  industri- 
al wastewater  system,  meets  the  Kansas  City  ordi- 
nance for  sanitary  and  pretreatment  standards  for 
industrial  wastes;  (6)  groundwater-to  assure  com- 
pliance with  Resource  Conservation  and  Recovery 
Act  requirements  for  the  industrial  wastewater  la- 
goons and  the  underground  tank  farm  and  assess 
the  impact  of  operations  in  groundwater;  (7)  ambi- 
ent air«to  assess  the  impact  of  air  effluents  dis- 
charging from  plant  operations;  and  (8)  point 
source  air  emissions~to  assure  air  effluents  from 
major  air  pollutant  sources  meet  City  and  State 
standards.  (Lantz-PTT) 
W89- 10359 
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LONG-RANGE  RESEARCH  AGENDA  FOR 
THE  PERIOD  1989-1993. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Research  and  Development. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-238209. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/9-88/008,  March  1988.  87p. 

Descriptors:  'Environmental  protection,  *Re- 
search  priorities,  'Water  pollution  prevention, 
•Water  pollution  effects,  Ecological  effects,  Model 
studies,  Public  health,  Decision  making,  Risk  as- 
sessment, Population  exposure,  Carcinogens,  Sta- 
tistical methods. 

The  primary  goal  of  the  Environmental  Protection 
Agency  is  to  reduce  the  risks  posed  by  pollutants 
to  public  health  and  welfare  and  to  natural  ecosys- 
tems. Within  this  context,  the  Office  of  Research 
and  Development  provides  the  scientific  informa- 
tion necessary  to  determine  the  extent  of  these 
risks  and  to  develop  and  evaluate  technology  op- 
tions to  reduce,  eliminate,  or  prevent  them.  As  part 
of  this  process,  the  research  program  must  antici- 
pate and  address  both  the  fundamental  needs  of 
regulatory  decision  making  and  program-specific 
issues.  Health,  ecological,  and  exposure  issues  are 
the  foundation  of  risk  assessment  research;  risk 
reduction  research  provides  the  regulatory  deci- 
sion maker  with  risk  management  tools.  In  the 
human  health  risk  assessment  area,  long-term  re- 
search activities  will  focus  on  methods  for  assess- 
ing cancer  and  non-cancer  endpoints,  improve- 
ments in  techniques  for  using  data  from  epidemio- 
logical, clinical,  and  animal  studies  for  estimating 
health  risks  to  humans,  the  development  of  statisti- 
cal models  that  characterize  dose-response  rela- 
tionships and  associated  uncertainties,  and  determi- 
nations of  the  utility  and  limitations  of  structure- 
activity  relationships  for  estimating  the  potential 
toxicity  of  untested  chemicals.  For  the  major  cate- 
gory of  ecological  risk  assessment,  emphasis  will 
be  placed  on  research  that  contributes  to  the  im- 
proved prediction  of  the  impacts  of  pollutants  on 
ecosystem  function  and  structure,  on  techniques 
for  assessing  effects  from  complex  mixtures  of 
chemicals,  and  on  characterizations  of  the  uncer- 
tainties engendered  by  risk  estimates.  In  the  major 
area  of  total  exposure  methods  development,  em- 
phasis will  be  directed  to  techniques  for  determin- 
ing frequency  distributions  of  exposures  to  toxic 
chemicals  in  the  population.  In  the  area  of  risk 
reduction/control  technology,  emphasis  will  be 
placed  on  developing  source  assessment  and  trans- 
port, transformation,  and  fate  models  as  well  as 
working  with  industry  to  explore  alternative  treat- 
ment technologies  such  as  biodegradation  (biosys- 
tems),  advanced  separation  processes,  advanced 
thermal  degradation,  and  waste  stabilization  tech- 
niques. (Lantz-PTT) 
W89- 10363 


stream  targets.  Then  a  non-linear  scheme  is  used 
with  user  weights  to  determine  how  the  intake 
structure  will  be  operated.  The  Sacramento  River 
results  and  results  of  two  additional  applications 
have  each  provided  model  improvements  and 
added  confidence  in  the  model  validation.  While  it 
is  true  that  large  comprehensive  data  sets  have  not 
been  used  to  validate  the  model,  the  author  be- 
lieves that  the  variety  of  years  modeled  and  the 
variety  of  locations  studied  have  provided  suffi- 
cient experience  to  the  Corps  of  Engineers  to 
warrant  the  continued  use  and  application  of  the 
HEC-5  water  quality  model.  It  is  the  conclusion  of 
this  study  that  HEC-5  is  a  viable  tool  for  evaluat- 
ing reservoir  systems  operation  for  water  quality 
analysis.  (Lantz-PTT) 
W89-10364 


HAZARDOUS   WASTE   TECHNICAL   ASSIST- 
ANCE SURVEY,  BROOKS  AFB,  TX, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-10366 


AIR    STRIPPERS    AND    THEIR    EMISSIONS 
CONTROL  AT  SUPERFUND  SITES, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 10369 


EVALUATION  OF  HYDROLOGIC  MODELS 
IN  THE  DESIGN  OF  STABLE  LANDFILL 
COVERS, 

Los  Alamos  National  Lab.,  NM.  Environmental 

Science  Group. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-10371 


TECHNICAL    CONSIDERATIONS     FOR     DE 
MINIMIS  POLLUTANT  TRANSPORT 

THROUGH  POLYMERIC  LINERS, 

Environmental  Protection  Polymers,  Inc.,  Haw- 
thorne, CA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10372 


PREDICTION  OF  FUTURE  EFFECTS  OF  AT- 
MOSPHERIC DEPOSITION  ON  SURFACE 
WATER  CHEMISTRY  AND  BIOTA, 

Environmental  and  Social  Systems  Analysts  Ltd., 
Toronto  (Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10381 


WATER  QUALITY  MODELING  OF  RESER- 
VOIR SYSTEM  OPERATIONS  USING  HEC-5, 

Hydrologic  Engineering  Center,  Davis,  CA. 

R.  G.  Willey. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161,  as  AD-A196  429. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Training  Document  No.  24,  September  1987.  lllp, 

4  fig,  24  ref,  3  append. 

Descriptors:  *Water  quality,  'Computer  models, 
•Reservoir  operation,  Water  quality  control, 
Mathematical  models,  Sacramento  River,  Linear 
programming,  Model  studies,  Model  testing,  Opti- 
mization. 

A  Hydraulic  Engineering  Center  computer  model 
(HEC-5)  can  be  used  for  comprehensive  water 
quality  studies  involving  complex  river  network 
and  reservoir  systems.  The  program  is  used  to 
compute  the  best  operation  for  a  reservoir  system 
and  determine  either  the  water  quality  condition 
resulting  from  the  best  water  quantity  operation 
(balanced  pool  method)  or  the  best  water  quality 
operation  without  maintaining  balanced  reservoir 
conservation  pools  for  the  system  (flow  alteration 
method).  The  HEC-5  model  uses  a  linear  optimiza- 
tion scheme  to  determine  the  target  water  quality 
at  the  dam  to  best  meet  all  user  weighted  down- 


RECOVERY  OF  AQUATIC  SYSTEMS  FROM 
ACIDIFICATION, 

Environmental  and  Social  Systems  Analysts  Ltd., 
Vancouver  (British  Columbia). 
D.  R.  Marmorek,  R.  B.  Cook,  and  R.  S.  Turner. 
IN:  The  Effects  of  Acidic  Deposition  on  Aquatic 
Resources  in  Canada:  An  Analysis  of  Past,  Present, 
and  Future  Effects.  Report  No.  ORNL/TM- 
10405,  March  1988.  p  91-111,  4  fig. 

Descriptors:  'Water  pollution  treatment,  *Lake 
restoration,  *Acidification,  *Acid  rain  effects, 
•Water  pollution  effects,  Ecosystems,  Chemical 
recovery,  Sulfates,  Liming,  Fish,  Zooplankton, 
Canada,  Hydrogen  ion  concentration,  Air  pollu- 
tion control. 

Recovery  of  acidification-damaged  freshwater  eco- 
systems can  result  from  either  the  reduction  of 
acidic  inputs  or  the  introduction  of  substances  that 
neutralize  acidity  or  increase  the  rate  of  acid  neu- 
tralizing capacity  (ANC)  production.  Two  key 
issues  relating  to  this  subject  have  received  consid- 
erable attention  in  recent  years:  (1)  what  factors 
influence  the  long-term  (years)  rate  of  recovery; 
and  (2)  whether  recovery  results  in  the  same  bio- 
logical community  or  functional  characteristics 
that  existed  prior  to  acidification.  Evidence  col- 
lected to  date  strongly  supports  the  notion  that 
aquatic  systems  affected  by  acidification  will 
chemically   recover   after   inputs   of  acidic   sub- 
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stances  are  reduced.  For  example,  decreased  sul- 
fate deposition  has  coincided  with  decreased  con- 
centrations of  sulfate  and  increased  ANC  and  pH 
in  Nova  Scotia  rivers.  Likewise,  pH  values  in  the 
more  acidic  Sudbury  area  lakes  have  been  found  to 
increase  during  periods  when  smelter  S02  emis- 
sions decline.  Biologically,  however,  few  of  these 
systems  have  recovered  to  the  point  at  which  the 
water  quality  is  suitable  to  support  most  fish  spe- 
cies and  more  sensitive  zooplankton  species.  Nev- 
ertheless, preliminary  evidence  showing  improved 
fish  recruitment  is  available  for  a  few  previously 
low-pH  lakes  in  the  Sudbury  area.  In  contrast,  the 
beneficial  effects  of  liming  surface  waters  are  less 
clear.  For  instance,  even  though  field  experiments 
have  shown  that  the  chemistry  of  lakes  in  the 
Sudbury  area  can  be  at  least  temporarily  improved, 
the  original  ecosystem  structure  and  function  have 
not  been  restored.  This  is  probably  partly  due  to 
the  fact  that  even  liming  whole  lakes  and  streams 
sometimes  fails  to  protect  biota  and  their  critical 
spawning  habitat,  particularly  during  acidic  epi- 
sodes. (See  also  W89-10377)  (Lantz-PTT) 
W89- 10382 


REGULATORY  IMPACT  ANALYSIS:  BENE- 
FITS AND  COSTS  OF  PROPOSED  SURFACE 
WATER  TREATMENT  RULE  AND  TOTAL 
COLIFORM  RULE. 

Miller  (Wade)  Associates,   Inc.,   Arlington,   VA. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-10385 


REVIEW  OF  A  FRAMEWORK  FOR  IMPROV- 
ING SURFACE  WATER  MONITORING  SUP- 
PORT FOR  DECISION-MAKING. 

Environmental  Protection  Agency,  Washington, 
DC.  Science  Advisory  Board. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-248984. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  of  the  Environmental  Effects,  Transport 
and  Fate  Committee.  Report  No.  SAB-EETFC- 
88-006,  December  1987.  35p,  append. 

Descriptors:  'Project  planning,  *Water  quality 
control,  'Surface  water,  'Monitoring,  Water  pol- 
lution control,  Water  quality  management,  Water 
pollution  prevention,  Water  pollution  sources,  De- 
cision making,  Standards. 

The  Surface  Water  Monitoring  Subcommittee  of 
the  Science  Advisory  Board's  Environmental  Ef- 
fects, Transport  and  Fate  Committee,  after  review- 
ing a  study  prepared  by  the  Office  of  Water  and 
the  Office  of  Policy,  Planning  and  Evaluation  En- 
titled 'Improving  Surface  Water  Monitoring  Sup- 
port for  Decision-Making:  A  Framework  for 
Change',  believes  that  the  study  provides  a  strong 
conceptual  framework  for  a  sound  monitoring  pro- 
gram, but  recommends  certain  refinements  to  fur- 
ther strengthen  both  the  study  and  the  monitoring 
program.  The  study's  strength  is  its  recognition  of 
the  need  for  change  and  the  underlying  concept  to 
create  that  change.  In  addition,  the  planning  and 
development  approach  used  in  the  study  solicits 
input  from  diverse  sources  and  assesses  that  input, 
identifying  both  obstacles  and  challenges,  to  pro- 
vide a  useful  framework  for  action.  A  major  weak- 
ness results  from  the  study's  relatively  narrow  base 
of  information.  The  Subcommittee  identified  sever- 
al areas  in  the  study  that  need  further  consideration 
or  additional  emphasis  including  the  need  for:  pre- 
cisely defining  the  purpose  or  objective  for  moni- 
toring before  programs  are  designed  or  implement- 
ed; considering  the  source  of  water  quality  prob- 
lems when  designing  monitoring  strategies  such  as 
point  source,  nonpoint  source,  and  the  more  likely 
combination  of  both  sources;  and  coordinating 
monitoring  efforts  in  different  media,  such  as  air, 
sediment,  and  living  organisms,  to  contribute  to- 
wards an  ecosystem  level  understanding  of 
changes  due  to  pollution.  The  study  should  also 
emphasize  the  importance  of:  incorporating  new 
analytical  techniques  and  physical,  chemical,  and 
biological  methods  to  insure  that  the  best  scientific 
results  are  obtained  from  existing  resources;  co- 
ordinating EPA's  surface  water  monitoring  pro- 
grams with  those  of  other  Federal  and  internation- 
al agencies;  and  developing  technical  guidance  to 
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promote  data  consistency  and  comparability.  Fi- 
nally, the  study  should  stress  the  importance  of 
data  analysis,  since  proper  analysis  of  collected 
data  is  essential  to  decision  making.  (Lantz-PTT) 
W89-10388 


MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  I: 
PROGRAM  DESIGN, 

International  Science  and  Technology,  Inc., 
Reston,  VA. 

C.  M.  Knapp,  G.  J.  Filbin,  and  M.  B.  Bonoff. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-246244. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Report  No.  AD-88-3,  April  1988.  45p,  1  fig,  7  tab, 
27  ref,  append. 

Descriptors:  *Water  chemistry,  'Network  design, 
•Water  quality  control,  'Maryland,  'Monitoring, 
•Streams,  'Water  quality,  Chemical  analysis, 
Project  planning,  Acidification,  Water  sampling, 
Heavy  metals,  Cations,  Anions,  Water  quality 
management. 

The  Maryland  Long-term  Stream  Chemistry  Mon- 
itoring Program  is  described  in  four  volumes  cov- 
ering design,  quality  assurance  and  quality  control, 
field  methods,  and  laboratory  methods.  The  Pro- 
gram has  two  major  elements:  intensive  monitoring 
to  detect  changes  in  baseflow  stream  chemistry, 
episodic  stream  chemistry  responses  to  hydrologic 
events,  and  watershed  stream  chemistry  budgets; 
and  extensive  monitoring  to  detect  statewide 
changes  in  the  number  and  distribution  of  acidic 
and  acid  sensitive  streams  in  Maryland.  Intensive 
monitoring  activities  should  be  conducted  at  sam- 
pling stations  located  on  four  streams  selected  for 
their  sensitivity  to  changes  in  acidification  status 
(either  acidification  or  recovery  from  acidifica- 
tion). Intensive  monitoring  activities  should  in- 
clude continuous  collection  of  in-situ  stream  chem- 
istry and  precipitation  data,  weekly  collection  of 
water  samples  for  chemical  analysis  of  selected 
analytes  relevant  to  acidification,  and  monthly  col- 
lection of  water  samples  for  analysis  of  additional 
cations,  anions,  and  potentially  toxic  metals  (e.g., 
aluminum).  Extensive  monitoring  should  be  con- 
ducted once  every  3  years  at  the  randomly  selected 
streams  sampled  during  the  Maryland  Synoptic 
Stream  Chemistry  Survey,  using  methods  em- 
ployed in  that  survey.  Implementation  require- 
ments for  intensive  and  extensive  monitoring  are 
presented,  as  well  as  methods  for  analyzing  all  data 
collected  in  the  Program.  (See  W89-10392  thru 
W89- 10349)  (Author's  abstract) 
W89-10391 


MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  II: 
QUALITY  ASSURANCE  PLAN, 

International  Science  and  Technology,  Inc., 
Reston,  VA. 

C.  M.  Knapp,  G.  J.  Filbin,  and  M.  B.  Bonoff. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-246251. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Report  No.  AD-88-3,  April  1988.  42p,  3  fig,  5  tab, 
7  ref. 

Descriptors:  'Quality  control,  'Network  design, 
'Water  quality  control,  *Maryland,  •Chemical 
analysis,  *Monitoring,  *Streams,  'Project  plan- 
ning, Water  quality,  Water  quality  management. 

The  Quality  Assurance  Plan  for  the  Maryland 
Long-Term  Stream  Chemistry  Monitoring  Pro- 
gram, establishes  the  quality  assurance  goals  and 
objectives  of  the  program.  It  presents  detailed 
standards  for  acceptable  performance  of  field  and 
laboratory  equipment,  and  presents  procedures  for 
evaluation  and  control  of  the  performance  of  field, 
laboratory,  and  data  base  management  activities 
during  the  program.  The  objectives  of  the  Quality 
Assurance  Plan  are  to  scrutinize  analytical  process- 
es to  ensure  uniformity  and  correctness  in  method- 
ology (provide  quality  control),  and  to  provide  a 
statistical  level  of  confidence  in  the  data  base  (pro- 
vide quality  assurance).  The  overall  quality  of  the 
program  relies  upon  active  quality  control  checks 
as  a  continuous  system  of  applied  correction.  The 


procedures  presented  have  been  recommended  due 
to  their  applicability  for  low  ionic  strength,  acid- 
sensitive  waters.  They  fall  into  four  general  cate- 
gories: performance  appraisal  and  correction,  pro- 
gram evaluation,  data  quality  evaluation,  and  reme- 
dial action.  (See  also  W89-10391,  W89-10393,  and 
W89- 10394)  (Lantz-PTT) 
W89-10392 


OVERVIEW  OF  SEDIMENT  QUALITY  IN  THE 
UNITED  STATES, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10401 


EVALUATION  OF  AGRICULTURAL  BEST- 
MANAGEMENT  PRACTICES  IN  THE  CONES- 
TOGA  RIVER  HEADWATERS,  PENNSYLVA- 
NIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10454 


CHANGES  IN  SALTWATER  INTRUSION  IN 
THE  BISCAYNE  AQUIFER,  HIALEAH-MIAMI 
SPRINGS  AREA,  DADE  COUNTY,  FLORIDA, 

Geological  Survey,  Miami,  FL.  Water  Resources 
Div. 

H.  Klein,  and  K.  W.  Ratzlaff. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   87-4249, 
1989.  lp(map),  10  fig,  5  ref. 

Descriptors:  'Hialeah-Miami  Springs,  'Biscayne 
Aquifer,  'Drainage  canals,  'Water  quality  control, 
'Surface-groundwater  relations,  'Saline  water  in- 
trusion, 'Saline-freshwater  interfaces,  'Florida, 
Drawdown,  Miami  Canal,  Tamiami  Canal,  South 
Florida  Water  Management  District,  Regulated 
flow,  Potentiometric  level,  Pumping,  Canal  seep- 
age, Miami-Dade  Water  and  Sewer  Authority. 

A  lobe  of  salty  groundwater  that  had  intruded  the 
Hialeah-Miami  Springs  area  municipal  well  field, 
adjacent  to  the  Miami  and  Tamiami  Canals  in 
Dade  County,  Florida,  was  stabilized  after  flow- 
regulation  structures  were  installed  in  the  canals  in 
1946.  However,  in  1971,  the  saltwater  began  to 
readvance  toward  the  center  of  the  well  field 
because  of  water  level  declines  caused  by  large 
increases  in  withdrawals  during  a  near-record  dry 
season.  To  better  protect  the  well  field,  a  tempo- 
rary flow-regulation  structure,  constructed  in  1971, 
in  the  Tamiami  Canal  was  moved  in  1976  to  a 
permanent  site,  about  3,000  ft  farther  seaward;  this 
converted  that  tidal  reach  of  canal  to  a  controlled 
reach  under  a  sustained  freshwater  head.  This 
water  management  procedure  resulted  in  dilution 
of  the  intruding  saltwater  lobe  and  a  marked  con- 
centration of  its  size  even  though  large  municipal 
withdrawals  continued.  (USGS) 
W89-10481 


MANGANESE  DYNAMICS  IN  THE  R. 
B.RUSSELL  IMPOUNDMENT, 

Clemson  Univ.,  SC.  Dept.  of  Chemistry. 
G.  T.  Tisue,  and  T.  M.  Hsiung. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-171516/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. South  Carolina  Water  Resources  Research 
Institute,  Clemson,  Report  No.  127,  June  1987. 
83p,  23  fig,  15  tab,  48  ref,  4  append.  USGS  con- 
tract 1 4-08-000 1-G 1251,  G1043.  USGS  project 
G1043,  G1251-02. 

Descriptors:  'Manganese,  'Oxidation,  'Kinetics, 
'Oxygenation,  Reservoir  operation,  Reservoir  re- 
leases, Water  quality  control,  Water  pollution, 
Oxygen  demand,  Oxygen  defecit,  South  Carolina, 
Lake  R.  B.  Russell. 

Anoxic  waters  may  accumulate  in  reservoirs,  lead- 
ing to  increases  in  the  concentrations  of  reduced 
species  such  as  Mn(II),  Fe(II),  NH3,  H2S,  etc., 
many  of  which  are  potentially  toxic.  These  species 
are   a    potential    threat   to   the   receiving    waters 


during  releases,  but  the  effects  can  be  meliorated 
by  oxygenation  agitation,  provided  releases  occur 
after  time  has  passed  sufficient  for  oxidation  of  the 
reduced  species  to  occur.  The  kinetics  of  oxidation 
of  Mn(II)  was  studied  under  conditions  that  mimic 
forced  re-oxygenation  of  the  hypolimnion  at  Lake 
R.  B  .Russell.  An  apparatus  was  constructed  in 
which  water  can  be  equilibrated  with  controlled 
atmospheres.  Subsamples  of  both  dissolved  and 
particulate  components  were  withdrawn  during 
continuous  operation.  Mn(II),  Mn  (total),  and  par- 
ticulates Mn  are  determined  by  electron  spin  reso- 
nance, atomic  absorption,  and  X-ray  fluorescence, 
respectively.  Studies  identified  pH  and  the  kind 
and  concentration  of  counter  ions  as  important 
variables  influencing  the  rate  of  Mn(II)  oxidation. 
Reaction  half-times  were  on  the  order  of  days. 
These  results  have  important  implications  for  the 
operation  of  the  oxygenation  and  generation  sys- 
tems at  the  Russell  facility.  As  re-oxygenation  is 
now  conducted  in  the  pool,  little  reoxidation  of 
reduced  Mn  can  be  expected  to  occur  before  re- 
lease of  hypolimnetic  waters.  In  order  for  reoxida- 
tion to  be  complete  before  release,  it  seems  that  a 
residence  time  of  several  days  would  be  required, 
even  under  full  oxygen  saturation.  Mn(II)  present 
in  Lake  Russell  will  be  released  in  that  form  to  the 
receiving  waters.  (USGS) 
W89- 10505 


EXTRACTION  OF  INFORMATION  ON 
WATER  QUALITY  VARIABLES  IN  THE  DIS- 
TRICT OF  COLUMBIA-PHASE  IV:  ANALYSIS 
OF  WATER  QUALITY  DATA  OF  THE  ANA- 
COSTIA  RIVER, 

District  of  Columbia  Univ.,   Washington.  Water 
Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  7C. 
W89- 10506 


ENZYMOLOGY  OF  HYDRILLA, 

District  of  Columbia  Univ.,  Washington.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 10507 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


COMPUTER-AIDED  MANAGEMENT  FOR 
WASTEWATER  OPERATIONS  AND  PLAN- 
NING, 

Pate  Systems,  Inc.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-09590 


EFFICIENT     TOTAL     ENUMERATION     OF 
WATER  RESOURCES  ALTERNATIVES, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary  bibliographic  entry  see  Field  6C. 

W89-09882 


CALIBRATION  OF  AN  OBJECTIVE  FUNC- 
TION FOR  THE  OPTIMIZATION  OF  REAL- 
TIME RESERVOIR  OPERATIONS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-09883 


STAGING  OF  WATER  RESOURCE  DEVELOP- 
MENTS, 

Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-10041 


VOLUNTARY  BASINWIDE  WATER  MANAGE- 
MENT: SOUTH  PLATTE  RIVER  BASEN,  COL- 
ORADO (REVISED), 

Colorado   State   Univ.,   Fort   Collins.   Water   Re- 
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sources  Research  Inst. 

N.  S.  Grigg,  H.  P.  Caulfield,  N.  A.  Evans,  J.  E. 
Flack,  and  D.  W.  Hendricks. 
Available  from  National  Technical  Information 
Service,  Springfield,  V A  22161  as  PB89  132666/ 
AS,  price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Colorado  Water-Resources  Research  Insti- 
tute Completion  Report  No.  133,  Colorado  State 
University,  Fort  Collins,  May  1987.  151p,  27fig,  1 
tab,  34  ref,  2  append.  USGS  contract  14-34-0001- 
G831.  USGS  project  G831-02. 

Descriptors:  *Conjunctive  use,  *Conflict  manage- 
ment, 'Decision  models,  Groundwater  manage- 
ment, Hydrologic  models,  Institutional  relation- 
ships, Mathematical  models,  Multiple-objective 
planning,  Policy  analysis,  River  basin  develop- 
ment, Water  resources  development,  Colorado, 
South  Platte  River  basin. 

Demands  for  water  in  the  South  Platte  River  Basin 
are  the  most  intense  in  Colorado  and  the  result  is 
increasing  conflict  over  water  use.  The  resulting 
litigation  places  financial  burdens  on  water  right 
owners  and  stresses  one  capability  of  the  state 
administrative  agencies  to  respond  with  water 
management  decisions.  A  voluntary  association  of 
water  right  owners  is  proposed  as  a  mechanism  to 
increase  the  options  of  water  users  and  reduce 
conflict  over  water  use.  The  initiative  for  organiz- 
ing it  would  be  by  the  water  right  owners  them- 
selves. The  South  Platte  Research  Team  believes 
that  such  an  association  could  help  achieve  volun- 
tary integrated  basinwide  water  management.  The 
association  of  water  right  owners  would  need  in- 
formation on  management  and  exchange  possibili- 
ties and  the  resulting  impacts.  Computer-based 
models  can  provide  the  information.  Two  hydro- 
logic  and  decision  models  which  are  available  at 
Colorado  State  University  for  this  purpose  are 
described.  Other  hydrologic  models  and  economic 
models  can  also  be  utilized  by  the  association.  This 
report  points  out  possible  actions.  It  must  be  fol- 
lowed by  discussions  and  debate,  by  demonstra- 
tions of  what  the  models  can  accomplish,  by  orga- 
nizational activity,  and  perhaps  by  new  legislation. 
The  research  team  plans  to  conduct  workshops  to 
discuss  the  next  steps.  (USGS) 
W89-10420 


6B.  Evaluation  Process 


INFRASTRUCTURE  FINANCING:  REALITIES 
AND  PERSPECTIVES, 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 

H.  J.  Goldman,  and  D.  Mackenzie. 

Journal-Water     Pollution     Control      Federation 

JWPFA5,  Vol.   61,  No.  2,  p   176-179,  February 

1989. 

Descriptors:  *Project  planning,  'Financing, 
•Water  treatment  facilities,  'Wastewater  facilities, 
'Economic  aspects,  Cost  analysis,  Capital,  Plan- 
ning, Costs,  Public  policy,  Management  planning, 
Bond  issues. 

The  elimination  of  federal  funding  and  major 
changes  in  tax-exempt  bond  markets  have  forced 
government  and  the  private  sector  to  create  a  new 
array  of  financing  options.  New  forms  of  privatiza- 
tion and  vendor  financing,  merchant  plant  devel- 
opment, taxable-debt,  special  assessment  and  tax- 
increment  bonds,  sale-leaseback  arrangements, 
debt  restructuring,  commercial  paper  pools,  vari- 
able-rate debt,  and  municipal  leasing  are  a  few  of 
the  options  that  have  been  developed  or  refined 
over  the  past  few  years  in  response  to  recent 
funding  problems.  Given  this  expanded  array  of 
options  and  resources  and  the  new  entries  into 
financial  management,  capital  planning  is  essential; 
financial  considerations  have  been  raised  to  a  sig- 
nificantly higher  priority,  and  must  be  viewed  in 
both  policy  and  management  contexts.  Every  fi- 
nancing situation  is  unique.  Although  each  com- 
munity must  find  its  own  answers,  a  framework 
consisting  of  the  following  14  elements  should  be 
applicable  to  most  situations:  objectives,  manage- 
ment focus,  community  interests,  procurement 
method,  innovation,  'best  deal'  definition,  owner- 
ship, design  parameters,  financing  need,  local 
assets,  local  resources,  holistic  approaches,  com- 


pleting the  credit,  and  contractor  support.  (Doria- 

PTT) 

W89-09649 


SOCIAL    ASSESSMENT    OF    ALTERNATIVE 
WATER      MANAGEMENT      POLICIES       IN 
SOUTHWESTERN  KANSAS, 
Kansas  State  Univ.,  Manhattan.  Dept.  of  Sociolo- 
gy, Anthropology  and  Social  Work. 
R.  S.  Frey,  and  I.  Said. 

Journal  of  Environmental  Systems  JEVSBH,  Vol. 
18,  No.  2,  p  173-182,  1988-89.  3  tab,  29  ref. 

Descriptors:  *Water  management,  'Social  aspects, 
'Kansas,  'Groundwater  level,  'Groundwater 
management,  Water  treatment. 

Results  of  a  social  assessment  of  three  alternative 
water  treatment  policies  proposed  as  possible  solu- 
tions to  the  groundwater  depletion  problem  in 
southwestern  Kansas  are  presented.  The  following 
three  alternatives  were  assessed  in  terms  of  their 
estimated  impact  on  conflict  polarization  in  the 
area:  (1)  continue  existing  water  management  prac- 
tices, (2)  water  demand  and  control  through  incen- 
tives, and  (3)  water  demand  control  through  regu- 
lation. A  panel  of  knowledgeable  informants  made 
estimates  according  to  a  modified  Delphi  proce- 
dure. Results  indicate  that  increased  regulation  of 
water  demand  is  probably  the  best  policy  because 
it  reduces  conflict  polarization  more  than  the  other 
alternatives.  Since  none  of  the  three  proposed  man- 
agement alternatives  is  estimated  to  increase  con- 
flict polarization  substantially,  any  one  of  the  alter- 
natives is  a  viable  candidate  for  implementation. 
Other  criteria  such  as  economical  efficiency  and 
technical  feasibility  should  be  used  in  the  selection. 
(Miller-PTT) 
W89-09854 


EFFICIENT     TOTAL     ENUMERATION     OF 
WATER  RESOURCES  ALTERNATIVES, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary  bibliographic  entry  see  Field  6C. 

W89-09882 


STAGING  OF  WATER  RESOURCE  DEVELOP- 
MENTS, 

Harza  Engineering  Co.,  Chicago,  IL. 

E.  F.  Carter,  and  K.  E.  Sorensen. 

Journal  of  Energy  Engineering  (ASCE)  JFEED9, 

Vol.  115,  No.  1,  p  47-58,  April  1989.  7  fig,  4  ref. 

Descriptors:  'Management  planning,  'Economic 
aspects,  'Water  resources  development,  Socioeco- 
nomic aspects,  Hydroelectric  plants,  Dams,  Locks, 
Aqueducts,  Evaluation,  Prediction. 

Staging  can  improve  economic  justification  and 
encourage  implementation  of  large  water  resource 
developments.  Ultimate  potentials  may  exceed 
near-term  needs,  and  total  capital  requirements 
may  not  be  available  immediately.  Political  or  legal 
authorization  may  not  be  possible  at  present  for  the 
full  development  of  a  given  project.  Relocations 
and  population  resettlement  may  require  extended 
periods  of  time  for  very  large  reservoirs.  In  cases 
where  the  very  size  of  a  development  of  an  indi- 
vidual project  is  an  obstacle  to  its  early  execution, 
a  smaller  initial  stage  may  be  the  solution.  Basic  to 
this  approach  is  the  tenet  that  the  first  step  must 
not  preclude  future  expansion  to  the  ultimate  use 
of  the  resource.  A  series  of  projects  within  a 
development  can  be  constructed  sequentially.  For 
individual  projects,  all  common  types  of  dams  can 
be  designed  for  future  raising.  Hydroelectric  plants 
can  be  planned  for  further  expansion,  and  locks 
and  aqueducts  can  be  duplicated.  The  best  method 
for  economic  evaluation  of  staging  is  a  present- 
worth  comparison  with  alternative,  non-water  de- 
velopments, or  with  annual  benefits.  For  hydro- 
electric projects,  an  escalation  factor  for  future 
costs  of  fossil  and  nuclear  fuels  would  be  appropri- 
ate. (Author's  abstract) 
W89-10041 


INTEGRATED  RESOURCE  MANAGEMENT: 
THE  CHALLENGE  OF  THE  NEXT  TEN 
YEARS, 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 10085 


WATER  AND  SANITATION:  CULTURAL  CON- 
SIDERATIONS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 

Hygiene  and  Public  Health. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-10109 


ECONOMIC  GROWTH,  HEALTH,  AND  PHYS- 
ICAL WELL-BEING  1970-1980, 

Colorado  Univ.   at  Boulder.   Inst,  of  Behavioral 

Science. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-10112 


GROUNDWATER  IN  THE  WEST, 

Hawaii  Univ.  at  Hilo.  Dept.  of  Political  Science. 

Z.  A.  Smith. 

Academic  Press,  Inc.,  San  Diego,  California.  1989. 

308p. 

Descriptors:  'Groundwater  management, 

•Groundwater,  Alaska,  Arizona,  California,  Colo- 
rado, Hawaii,  Idaho,  Kansas,  Montana,  Nebraska, 
Nevada,  New  Mexico,  North  Dakota,  Oklahoma, 
Oregon,  South  Dakota,  Texas,  Utah,  Washington, 
Wyoming,  Water  law,  Water  use,  Political  aspects, 
Administration,  Regulations,  Water  consumption. 

In  large  sections  of  the  West,  groundwater  is  the 
only  dependable  source  of  water  available.  For  the 
19  western  states  (AK,  AZ,  CA,  CO,  HA,  ID,  KS, 
MT,  NB,  NV,  NM,  ND,  OK,  OR,  SD,  TX,  UT, 
WA,  WY),  38%  of  the  water  consumed  comes 
from  the  ground.  This  book  examines  the  use, 
management,  laws,  and  politics  of  groundwater  in 
the  West.  The  introductory  chapter  provides  an 
overview  of  important  groundwater  management 
and  policy  issues  that  regularly  present  themselves. 
Each  of  the  subsequent  chapters  is  devoted  to  one 
of  the  19  states,  and  the  chapters  are,  for  the  most 
part,  similarly  organized.  After  a  brief  description 
of  the  water  environment  in  the  state  and  the 
presentation  of  a  map  showing  the  major  ground- 
water regions  in  the  state,  the  chapters  provide  a 
summary  of  groundwater  use  and  consumption  by 
type  of  consumption,  an  examination  of  ground- 
water problems  in  the  state,  and  a  summary  of 
groundwater  law,  administration,  and  regulations. 
The  chapters  conclude  with  a  section  summarizing 
groundwater  politics  (where  appropriate)  and  an 
evaluation  of  future  potential  groundwater  man- 
agement problems.  A  glossary  and  an  extensive 
bibliography  follow  the  concluding  chapter. 
(Lantz-PTT) 
W89- 10208 


SOCIAL     AND     ECONOMIC     ASPECTS     OF 
WATER  QUALITY  MANAGEMENT, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 
drotekhniki  i  Melioratsii,  Kharkov  (USSR). 
For  primary  bibliographic   entry   see  Field   5G. 
W89- 10264 


EFFECTS  OF  URBANIZATION  ON  STORM- 
RUNOFF  VOLUME  AND  PEAK  DISCHARGE 
OF  VALLEY  CREEK,  EASTERN  CHESTER 
COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-10457 
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DEVELOPMENT  OF  AN  AFFORDABLE 
WASTEWATER  SYSTEM  BY  COMBINING  AL- 
TERNATIVE FINANCING  AND  INNOVATTVE 
TECHNOLOGY, 
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BCM  Eastern,  Inc.,  Pittsburgh,  PA. 

For  primary   bibliographic   entry   see   Field   5D 

W89-09387 


INFRASTRUCTURE  FINANCING:  REALITIES 
AND  PERSPECTIVES, 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 
For  primary  bibliographic  entry  see  Field  6B. 
W89-09649 


PRIVATIZATION:  AN  EMERGING  MANAGE- 
MENT AND  FINANCING  TREND, 

D.  Seader. 

Water  Engineering  and  Management  WENMD2, 

Vol.  136,  No.  3,  p  44,  47-49,  March  1989. 

Descriptors:  'Water  management,  'Cost  sharing, 
•Wastewater  treatment,  'Privatization,  •Financ- 
ing, *Water  supply,  Public  investment,  Water  qual- 
ity standards,  Municipal  water,  Cost  allocation, 
User  charges,  Investments. 

A  major  challenge  facing  municipalities  today  is 
the  diminishing  ability  to  raise  funds  for  water 
supply,  wastewater  treatment  and  other  public  fa- 
cilities in  the  face  of  the  soaring  cost  of  compliance 
with  Environmental  Protection  Agency  water 
quality  standards.  Thus,  a  growing  number  of  local 
governments  have  been  turning  to  private  sector 
financing  and  the  co-development  of  public  facili- 
ties. While  tax  incentives  for  this  system  have  been 
cut,  advantages  include  lower  operating  and  con- 
struction costs.  Advantages  of  construction  and 
operation  of  public  facilities  by  a  private  organiza- 
tion, for  public  use,  are  reviewed.  Also,  new  tech- 
niques and  applications  of  privatization  are  re- 
viewed, including  those  involving  raising  the  sal- 
ability  of  public  debt  issues  by  obtaining  bank 
letters  of  credit,  and  establishment  of  user  fees  by 
local  governments  to  beneficiaries  of  a  govern- 
ment-provided services;  user  fees  receive  much 
public  support  because  of  the  perceived  fairness  of 
charging  the  actual  users  of  facilities  or  services. 
To  privatize  effectively,  cities  must  be  careful  to 
maintain  control,  beginning  with  the  request  for 
proposal  process.  (Friedmann-PTT) 
W89-09724 


DEMAND  MANAGEMENT  FACTORS  IN  RESI- 
DENTIAL WATER  USE:  THE  SOUTHERN  ARI- 
ZONA EXPERIENCE, 

Arizona   Univ.,   Tucson.    Coll.    of  Business   and 

Public  Administration. 

For  primary  bibliographic   entry  see   Field   3D. 

W89-09862 


EFFECTIVENESS    OF    CONSERVATION-ORI- 
ENTED WATER  RATES  IN  TUCSON, 

Beck  (R.W.)  and  Associates,  Seattle,  WA. 

For  primary   bibliographic   entry   see   Field   3D 

W89-09863 


EFFICTENT  TOTAL  ENUMERATION  OF 
WATER  RESOURCES  ALTERNATIVES, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

E.  K.  Ng,  and  J.  P.  Heaney. 

Water  Resources  Research  WRERAO,  Vol.  25 

No.  4,  p  583-590,  April  1989.  5  fig,  1  tab,  30  ref. 

Descriptors:  'Water  costs,  'Cost-benefit  analysis, 
•Cost  analysis,  *Alternative  planning,  Total  enu- 
meration techniques,  Benefits,  Efficiency  analysis, 
Model  studies,  Mathematical  models,  Evaluation, 
Economic  aspects,  Cost  allocation,  Networks, 
Water  supply. 

A  total  enumeration  procedure  is  presented  for 
finding  the  optimal  solutions  necessary  for  efficien- 
cy analysis  and  cost  allocation  of  realistic  regional 
water  network  problems.  The  required  input  to  the 
financial  analysis  is  the  optimal  solution  for  the 
entire  project  and  the  optimal  solutions  for  each 
participant  acting  independently  with  any  subset  of 
the  total  group.  For  a  problem  with  n  members 
this  requires  the  calculation  of  2  to  the  n  power 
minus  1  optimal  solutions.  (Cassar-PTT) 
W89-09882 


ISSUES  RELATED  TO  FINANCING  WATER 
SUPPLY  AND  SANITATION  FOR  THE  DE- 
VELOPING COUNTRIES, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC. 
J.  M.  Kalbermatten,  and  J.  A.  Listorti. 
IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  135-150,  12  ref. 

Descriptors:  'Water  costs,  'Sanitation,  *Water 
quality,  •Developing  countries,  'Financing, 
•Water  supply,  International  Decade  for  Drinking 
Water  Supply  and  Sanitation,  Water  resources  de- 
velopment, Economic  aspects,  Water  demand. 

The  goals  of  the  International  Water  Decade  re- 
quire a  staggering  amount  of  money.  Technologies 
developed  for  industrialized  nations  are  not  neces- 
sarily the  best  and  most  cost-efficient  for  develop- 
ing countries.  Financial  aid  to  these  countries  is 
limited  and  can  only  serve  as  a  catalyst  for  self- 
reliance  in  development.  Countries  should  pay 
more  attention  to  rehabilitation,  preparatory  engi- 
neering, and  technical  assistance  prior  to  embark- 
ing on  full-scale  project  design  and  long-term  plan- 
ning, for  example,  controlling  loss  of  unaccounted- 
for  water,  accurate  demand  forecasting,  estimating 
residential  demand  based  on  the  users  able  to 
afford  water  services  versus  total  potential  users, 
reconsidering  the  cost-effectiveness  of  standpipes, 
use  of  technology  appropriate  to  the  region  and 
financial  resources,  recycling  of  wastes,  sequential 
upgrading  of  sanitation  facilities,  and  selecting  the 
proper  service  levels  for  the  users.  Water  authori- 
ties should  price  the  product  fairly  and  realistical- 
ly. Unserved  low-income  groups  often  pay  more 
for  water  from  kiosks  and  vendors  than  if  they 
were  connected  to  the  municipal  supply.  Water 
resources  development  often  fails  in  a  practical 
sense  because  maintenance,  support  services, 
trained  personnel,  education,  a  positive  image  of 
sanitation  projects,  and  bureaucratic  efficiency  are 
lacking.  (See  also  W89-10100)  (Cassar-PTT) 
W89-10107 


TRADING  WATER:  AN  ECONOMIC  AND 
LEGAL  FRAMEWORK  FOR  WATER  MARKET- 
ING, 

Claremont  McKenna  Coll.,  CA.  Dept.  of  Econom- 
ics. 

R.  T.  Smith. 

The  Council  of  State  Policy  and  Planning  Agen- 
cies, Washington,  DC.  1988.  95  p. 

Descriptors:  'Marketing,  'Economic  aspects, 
•Water  policy,  *Water  supply,  Water  manage- 
ment, Finances,  Administration,  Political  aspects, 
State  jurisdiction,  Legal  aspects,  Political  con- 
straints, Water  conservation,  Equitable  apportion- 
ment, Financing,  Economic  development,  Admin- 
istrative regulations. 

Competition  for  surface  and  groundwater  supplies 
will  pressure  existing  users  to  conserve  water  and 
reallocate  it  from  agricultural  to  non-agricultural 
uses.  The  fundamental  issues  confronting  state 
policy  makers  involve  setting  the  terms  for  manag- 
ing these  changes.  State  water  policies  must  ac- 
knowledge the  new  economic  realities  that  directly 
affect  the  management  of  these  valuable  resources. 
If  an  effective  water  marketing  policy  is  to  be 
established,  policy  makers  must  first  understand 
the  role  legal  institutions  play  in  establishing  the 
terms  and  conditions  for  voluntary  water  transac- 
tions. Policy,  economic,  and  political  consider- 
ations will  preclude  water  markets  from  function- 
ing without  consideration  of  legitimate  third-party 
interests.  The  primary  challenge  is  to  shape  a  legal 
framework  that  facilitates  market  solutions  to 
water  management  problems  while  also  effectively 
protecting  the  legitimate  interests  of  third  parties. 
Equity  considerations  would  prompt  debate  over 
whether  'compensation'  or  'rural  economic  devel- 
opment' funds  should  be  established  to  compensate 
those  losing  from  administratively  determined  'effi- 
cient water  resource  management.'  Deciding  how 
to  finance  these  funds  and  setting  eligibility  criteria 
would  be  divisive  political  issues.  The  outcomes 
may  primarily  depend  on  the  exercise  of  political 
power.  The  presence  of  real  economic  losses  could 
become  a  secondary  issue.  Under  an  administrative 


system  water  transfers  would  become  unduly  po- 
liticized. Given  the  trend  toward  urbanization  in 
western  states,  it  takes  little  imagination  to  predict 
the  likely  winner  of  such  a  pitched  and  expensive 
political  battle.  (Lantz-PTT) 
W89-10358 


REGULATORY  IMPACT  ANALYSIS:  BENE- 
FITS AND  COSTS  OF  PROPOSED  SURFACE 
WATER  TREATMENT  RULE  AND  TOTAL 
COLIFORM  RULE. 

Miller  (Wade)  Associates,   Inc.,  Arlington,   VA. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 10385 


INVENTORY      OF      INTERBASIN      WATER 
TRANSFERS  IN  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W89- 10497 


6D.  Water  Demand 


DEMAND  MANAGEMENT  FACTORS  IN  RESI- 
DENTIAL WATER  USE:  THE  SOUTHERN  ARI- 
ZONA EXPERIENCE, 

Arizona   Univ.,   Tucson.    Coll.    of  Business   and 

Public  Administration. 

For  primary   bibliographic  entry  see   Field   3D 

W89-09862 


EFFECTIVENESS    OF   CONSERVATION-ORI- 
ENTED WATER  RATES  IN  TUCSON, 

Beck  (R.W.)  and  Associates,  Seattle,  WA. 

For  primary  bibliographic  entry  see   Field   3D. 

W89-09863 


WATER  AND  SANITATION:  ECONOMIC  AND 
SOCIAL  PERSPECTIVES. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-10100 


WATER  AND  SANITATION  FOR  ALL, 

Global  Water,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-10101 


WATER;  A  VITAL  RESOURCE  FOR  THE  DE- 
VELOPING WORLD, 

National    Environmental    Engineering    Research 
Inst.,  Nagpur  (India). 
B.  B.  Sundaresan. 

IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  69-92,  21  tab,  28  ref. 

Descriptors:  'Developing  countries,  'Water 
demand,  'Water  use,  'Water  quality,  'Water 
supply,  International  Decade  for  Drinking  Water 
Supply  and  Sanitation,  Irrigation,  Water  consump- 
tion, Water  pollution,  Industrial  water,  Population 
density. 

The  total  volume  of  water  on  earth,  including  all 
stages  of  hydrosphere  under  different  phases  has 
been  reported  as  1380  million  cu  km,  96.5%  of  it  in 
the  oceans.  Fresh  water  reserves  amount  to  about 
35  million  cu  km,  68.7%  of  which  lies  in  glaciers  or 
ice  covers  of  the  polar  regions.  Unfortunately,  the 
global  distribution  of  fresh  water  does  not  neces- 
sarily follow  the  demographic  pattern,  resulting  in 
available  per  capita  runoff  from  1960  cu  m/hr  in 
Asia  to  27,800  cu  m/hr  in  Australia.  Available  data 
on  water  use  is  extremely  inadequate,  as  are  pro- 
jections of  future  use.  However,  Asia  accounts  for 
about  60%  of  total  water  consumption.  Develop- 
ment also  means  large  increases  in  demand  for 
industrial  water  and  agriculture.  Per  capita  con- 
sumption rises  with  improved  standard  of  living;  a 
five-to  ten-fold  increase  is  expected  as  developing 
countries  reach  that  of  the  more  industrialized 
nations.  Industrial  water  requirements  vary  with 
the  type  of  industry,  the  processes  within  the  in- 
dustry, and  the  sophistication  of  the  technology 
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used.  However,  in  the  U.S.  60%  of  industrial  water 
requirements  are  satisfied  by  internal  reuse.  About 
7%  of  water  is  actually  consumed,  with  93%  being 
returned  to  waterways  or  groundwater  for  reuse. 
Pollution  by  municipal  and  industrial  wastes 
occurs  on  a  large  scale,  since  1  cu  m  of  polluted 
water  makes  10  cu  m  or  more  of  additional  water 
unfit  for  use.  The  low  priority  given  to  sewage 
treatment  and  industrial  effluent  treatment  in  de- 
veloping urban  centers  causes  an  alarming  level  of 
pollution  of  natural  water  bodies.  Water  for  agri- 
cultural use  accounted  for  94%  of  withdrawals  in 
1970  (worldwide).  As  the  population  increases  in 
developing  regions,  often  in  areas  of  poor  water 
resources,  requirements  for  agricultural  water  will 
also  increase  markedly.  Climatic  extremes  of 
drought,  floods,  and  blizzards  experienced  in  the 
1970s  also  should  be  considered  in  future  planning 
of  water  needs.  (See  also  W89-10100)  (Cassar- 
PTT) 
W89-10104 


ROLE  OF  WATER  IN  ECONOMIC  DEVELOP- 
MENT, 

International    Society    for   Ecological    Modeling, 
Oxford  (England). 
A.  K.  Biswas. 

IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  115-134,  7  tab,  15  ref. 

Descriptors:  *Water  use,  *Water  demand,  *Water 
supply,  *Developing  countries,  'Water  quality, 
Agriculture,  Irrigation,  Industrial  water,  Hydro- 
electric plants,  Water  resources  development,  En- 
vironmental effects,  Dams,  Reservoirs. 

Although  the  total  world  water  reserves  appear  to 
be  enormous,  only  2.7%  is  fresh  water.  Much  of 
this  fresh  water  (77.2%)  remains  frozen  in  ice  caps 
and  glaciers.  Spatial  distribution  is  extremely  vari- 
able; 50%  of  Africa's  water  reserves  are  in  the 
Congo  Basin  and  very  little  in  the  huge  desert 
regions.  Water  quality  is  related  to  water  quantity 
because  the  degree  of  pollution  depends  on  the 
volume  of  water  present.  Quality  also  determines 
possible  uses  such  as  hydroelectric  generation 
versus  recreational  swimming.  Water  quality  infor- 
mation is  very  sparse  or  nonexistent,  especially  in 
developing  countries.  Water  is  an  important  pre- 
requisite for  development  as  demonstrated  by  sev- 
eral events:  (1)  climatic  anomalies  which  drastical- 
ly reduced  food  production  in  the  1970s,  (2)  the 
energy  crisis  of  1973,  which  impacted  on  hydro- 
electric project  planning,  (3)  increased  industrial 
water  requirements,  (4)  the  realization  that  millions 
in  rural  areas  do  not  have  safe  water  supplies,  (5) 
awareness  of  pollution  of  inland  and  coastal  water 
bodies  and  the  oceans.  Major  water  uses  on  a 
global  scale  are  agriculture,  industry,  and  electrici- 
ty generation.  Agriculture  is  essential  for  further 
economic  development.  Agricultural  water  ac- 
counts for  80%  of  global  consumption  and  40%  of 
U.S.  consumption.  Costs  of  installing  an  irrigation 
system  often  are  $7000  per  hectare,  with  additional 
costs  for  drainage  systems  at  $300  to  $1500.  In 
addition,  water  delivery  systems  in  most  irrigation 
projects  are  quite  inefficient,  only  20-50%  of  the 
water  reaching  the  field  in  a  system  with  good 
lined  canals  in  conjunction  with  the  inefficient 
section  from  canal  outlets  to  farms.  Industrial  use 
of  water  raises  two  major  issues:  pollution  of  river 
systems  with  wastes  and  the  striking  difference 
between  water  needs  of  various  industrial  process- 
es to  manufacture  the  same  product.  Although 
hydroelectric  power  is  widely  used  in  North 
America  and  Europe,  much  potential  exists  in 
Africa,  Asia,  and  Latin  America  for  mini-develop- 
ments as  well  as  major  projects.  Social  and  envi- 
ronmental impacts  of  water  development  can  be 
considered  under  three  categories:  physical 
(changes  in  river  and  ecosystem  regimes),  biologi- 
cal (irrigation  enhancing  habitat  for  some  water- 
borne  parasites),  and  human  (large-scale  displace- 
ment of  populations  from  dam  sites).  (See  also 
W89-10100)  (Cassar-PTT) 
W89-10106 


ISSUES  RELATED  TO  FINANCING  WATER 
SUPPLY  AND  SANITATION  FOR  THE  DE- 
VELOPING COUNTRIES, 


International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6C. 
W89-10107 


DADE  COUNTY,  FLORIDA,  CASE  STUDY, 

Dade  County  Planning  Dept,  Miami,  FL. 

For  primary  bibliographic   entry  see   Field   5G. 

W89-10130 


PERTH  AMBOY,  NEW  JERSEY,  CASE  STUD- 
IES, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

G.  W.  Page. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  289-298,  1 
fig,  17  ref. 

Descriptors:  *Case  studies,  "Industrial  develop- 
ment, 'Population  dynamics,  *New  Jersey,  'Envi- 
ronmental protection,  'Water  supply  development, 
•Water  pollution  control,  Policy  making,  Manage- 
ment planning,  Comprehensive  planning,  Land 
use,  Treatment  facilities,  Well  water,  Saline  water 
intrusion,  Watershed  development,  Sand  aquifers, 
Overdraft,  Artificial  recharge. 

Perth  Amboy  is  an  old  industrial  city  in  the  heart 
of  the  urban-industrial  corridor  in  northeastern 
New  Jersey.  It  first  experienced  water  supply 
problems  before  the  end  of  the  nineteenth  century, 
when  the  population  caused  salt  water  from  the 
nearby  Arthur  Kill  River  to  be  drawn  into  the 
aquifer  beneath  the  city  from  the  great  withdrawal 
of  well  water.  In  1882  the  city  formed  the  Perth 
Amboy  Water  Company  (PAWC)  to  provide 
water  to  those  citizens  with  private  wells  contami- 
nated by  salt  water  intrusion.  In  planning  for  an 
adequate  water  supply,  the  supply  of  endogenous 
water  available  to  Perth  Amboy  was  clearly  insuf- 
ficient for  their  needs,  and  required  an  exogenous 
source  of  water.  The  PAWC  acquired  a  source  of 
water  by  purchasing  land  (the  Runyon  property)  in 
an  undeveloped  watershed  in  a  rural  area  about  45 
miles  away,  which  soon  became  the  sole  source  of 
water  supply  for  Perth  Amboy,  and  today  the 
Runyon  Well  Field  has  108  wells  tapping  two 
aquifers  (the  Old  Bridge  Sand  and  the  Farrington 
Sand  members  of  the  Potomac-Raritan-Magothy 
formation).  Considerable  industrial  and  residential 
development  continues  in  much  of  the  surrounding 
area,  and  the  quantity  and  quality  of  groundwater 
beneath  the  Runyon  Well  Field  has  declined  dra- 
matically. The  Old  Bridge  Sand  Aquifer  is  the 
surface  formation  in  the  well  field.  Because  of  the 
serious  overdraft  conditions  and  salt  water  intru- 
sion in  the  deeper  Farrington  Sand  Aquifer,  in- 
creased dependence  on  the  Old  Bridge  Sand  Aqui- 
fer has  caused  the  Perth  Amboy  Water  Depart- 
ment to  use  surface  water  to  artificially  recharge 
this  aquifer  at  the  outcrops  on  the  Runyon  proper- 
ty. Perth  Amboy's  water  supply  has  experienced 
several  toxic  substances  contamination  problems, 
both  short-term  and  chronic,  due  to  industrial  pol- 
lution. Many  of  the  most  effective  elements  of 
groundwater  protection  are  not  available  to  the 
city  because  its  source  of  water  is  located  within  a 
different  municipality.  One  option  available  would 
be  to  build  sophisticated  treatment  facilities  capa- 
ble of  removing  contaminants,  which  could  handle 
a  crisis  situation.  Another  option  would  be  to 
develop  or  sell  its  valuable  Runyon  Well  Field 
property  and  purchase  treated  surface  water  from 
one  of  the  private  purveyors  in  the  area.  (See  also 
W89- 1 0 1 23)  (Fish-PTT) 
W89-10133 


WATER  USE  IN  KENTUCKY,  1985, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

C.  J.  Sholar,  and  V.  D.  Lee. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4043, 
1988.  53p,  22  fig,  13  tab,  7  ref. 

Descriptors:  'Water  supply,  'Water  use,  'Ken- 
tucky, 'Water  conveyance,  'Consumptive  use, 
Water  delivery,  Water  distribution. 


Water  use  information  for  1985  was  collected  and 
reported  by  county  for  eight  major  categories  of 
use.  Seven  of  the  categories  were  offstream  uses, 
which  included  (1)  public  supply,  (2)  commercial, 
(3)  domestic,  (4)  industrial,  (5)  mining,  (6)  thermo- 
electric, and  (7)  agricultural  uses.  The  agricultural 
uses  category  was  separated  into  irrigation  and 
livestock  water  use.  Instream  water-use  data  also 
were  collected  for  hydroelectric  power  generation. 
Water  use  in  Kentucky  was  estimated  to  average 
4,200  million  gallons  per  day  (M  gal/d)  during 
1985  for  all  offstream  uses.  About  95%  of  this 
amount  was  from  surface  water  sources,  and  about 
5%  was  from  groundwater  sources.  Per  capita  use 
for  all  offstream  uses  was  about  1,100  gal/day. 
About  260  M  gal/d  was  consumed  (not  returned  to 
the  surface~or  groundwater  system).  Instream 
water  use  for  hydroelectric  power  generation  was 
estimated  to  be  91,000  M  gal/d.  Almost  97%  of  the 
offstream  water  withdrawals  in  1985  were  with- 
drawn for  thermoelectric,  public  supply,  and  in- 
dustrial use.  Cooling  water  used  in  the  production 
of  thermoelectric  power  accounted  for  about  81% 
of  the  total  offstream  water  use  in  1985.  Water 
withdrawn  for  public  supplies  was  the  second  larg- 
est offstream  use  at  about  10%  of  the  total,  and 
industrial  water  use  was  almost  6%.  Thermoelec- 
tric, domestic,  and  livestock  uses  accounted  for 
almost  90%  of  the  consumptive  use  in  1985.  Con- 
sumptive use  in  the  thermoelectric  category  was 
almost  one-half  of  the  total  amount  consumed  in 
the  State  for  all  uses.  (USGS) 
W89-10410 


WATER  RESOURCES  OF  BORREGO  VALLEY 
AND  VICINITY,  SAN  DIEGO  COUNTY,  CALI- 
FORNIA: PHASE  2-DEVELOPMENT  OF  A 
GROUNDWATER  FLOW  MODEL, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89- 10427 


WATER  WITHDRAWALS  AND  CONSUMP- 
TION EN  PENNSYLVANIA,  1984, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

C.  A.  Loper,  S.  D.  Lent,  and  K.  L.  Wetzel. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    88-4095, 
March  1989.  50p,  26fig,  18  tab,  25  ref. 

Descriptors:  'Pennsylvania,  'Water  use,  'Selective 
withdrawal,  'Consumptive  use,  Groundwater, 
Surface  water. 

Total  accountable  water  withdrawals  during  1984 
in  Pennsylvania  were  74,747.04  Mgal/d  (million 
gallons  per  day);  of  the  total,  1%  (729.53  Mgal/d) 
was  supplied  from  groundwater  sources  and  99% 
(74,017.51  Mgal/d)  was  supplied  from  surface 
water  sources.  Power  generation  accounted  for 
95%  of  the  total  withdrawals  (70,723.98  Mgal/d); 
this  was  followed  by  self-supplied  industry,  3% 
(2,055.63  Mgal/d);  public  supply,  2%  (1,600.02 
Mgal/d);  mining  (147.73  Mgal/d),  self-supplied  do- 
mestic use  (131.63  Mgal/d),  livestock  and  poultry 
(83.52  Mgal/d)  and  irrigation  (4.52  Mgal/d)  collec- 
tively made  up  less  than  1%.  Total  water  con- 
sumed was  615.22  Mgal/d;  self-supplied  industry  is 
responsible  for  the  greatest  consumption,  185.53 
Mgal/d.  Trends  in  water  withdrawals  from  1950  to 
1984  were  examined  for  public  supply,  thermoelec- 
tric power  generation  and  self-supplied  industry. 
Total  population  and  water  withdrawals  for  public 
supply  gradually  increased  in  those  years,  whereas, 
withdrawals  for  self-supplied  industry  and  power 
generation  increased  until  1970  and  then  decreased. 
(USGS) 
W89- 10469 


AGGREGATION  OF  MINNESOTA  WATER- 
USE  DATA  AND  TRANSFER  OF  DATA  TO 
THE  NATIONAL  WATER-USE  DATA  SYSTEM: 
PROCEDURES  AND  PROGRAMS, 

Geological    Survey,    St.    Paul,    MN.    Water   Re- 
sources Div. 
L.  C.  Trotta. 
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Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-40,  1988.  91p,  1  fig,  1  tab,  3 
ref. 

Descriptors:  'Water  use,  'Water  resources  data, 
•Data  storage  and  retrieval,  'National  Water-use 
Data  System,  'Minnesota,  Water-use  Data  System, 
Data  transmission,  Computer  programs,  Interagen- 
cy cooperation,  Watersheds,  Withdrawal,  Aggre- 
gation. 

The  Minnesota  Water-Use  Data  System  stores  data 
on  the  quantity  of  withdrawals  and  discharge  in 
Minnesota.  To  transfer  these  data  into  the  U.S. 
Geological  Survey's  National  Water-Use  Data 
System  properly,  certain  procedures  must  be  fol- 
lowed. Uniform  data  categorization  and  entry 
allows  comparison  of  water  use  from  State  to 
State.  The  data  in  the  National  Water-Use  Data 
System  are  aggregated  by  county  and  by  water- 
shed (hydrologic  unit).  This  report  documents  the 
data  aggregation  and  transfer  process  as  developed 
by  the  Minnesota  Department  of  Natural  Re- 
sources, the  Minnesota  State  Planning  Agency/ 
Planning  Information  Center,  and  the  U.S.  Geo- 
logical Survey  as  part  of  the  National  Water-Use 
Information  Program.  (USGS) 
W89- 10492 


INVENTORY      OF      INTERBASIN      WATER 
TRANSFERS  IN  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W89- 10497 


WATER  USE  FOR  AQUACULTURE  IN  MIN- 
NESOTA, 1984, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
L.  C.  Trotta. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-W- 
0311,  August  1988.  16p,  1  fig,  3  ref. 

Descriptors:  'Aquaculture,  'Water  use,  'Thermo- 
electric plants,  'Minnesota,  Fish  farming,  Fish 
ponds,  Trout,  Sucker,  Storage  tanks,  Fish  hatcher- 
ies, Nonconsumptive  use,  Water  reuse,  Sport  fish- 
ing, Withdrawals. 

Aquaculture  supports  a  large  sportfishing  industry 
in  Minnesota.  Licensed  fish  farms  that  hatch 
and(or)  harvest  minnows  or  gamefish  are  located 
throughout  the  State.  The  volume  of  water  used  in 
these  operations  can  be  expressed  as  the  minimum 
capacity/pound  of  fish,  total  water  consumed,  total 
water  dedicated  to  the  farming  operation,  or  total 
water  withdrawn.  In  expressing  water  dedicated  to 
the  farming  operation,  the  total  water  area  dedicat- 
ed to  aquaculture  in  Minnesota  in  1984  was  about 
141,500  acres,  based  on  interpretation  of  data  re- 
ported in  license  applications.  Water  withdrawals 
amounted  to  0.73  million  gal/d  in  1984.  Water  use 
calculations  address  the  possibility  of  errors  in 
reporting.  About  15%  of  the  licenses  use  munici- 
pally supplied  water  for  their  holding  tanks.  One 
thermoelectric  powerplant  recently  began  reusing 
the  heated  water  from  its  cooling  towers  to  raise 
catfish.  Little  change  in  the  number  of  licensees 
since  1980  indicates  that  aquaculture  is  a  viable 
segment  of  the  Minnesota  economy.  Trout  farming 
has  grown  from  10  farms  in  1978;  to  23  in  1984; 
most  use  dug  ponds  sustained  by  groundwater 
inflow.  Withdrawals  for  aquaculture  are  noncon- 
sumptive and  are  small  compared  to  water-use 
categories  in  the  Minnesota  Water  Use  data 
System.  (USGS) 
W89-10498 

6E.  Water  Law  and  Institutions 


CONCERTED   EFFORT  FOR   WATER  QUAL- 
ITY, 

Fishbeck,  Thompson,  Carr  and  Huber,  Inc.,  Ada, 

ML 

For   primary   bibliographic   entry   see   Field    5G. 


W89-09453 


'WE  WANT  WATER,  NOT  GOLD', 

Department  of  Health,  Rangoon  (Burma). 

U  .  Tin  U,  U  .  Lun  Wai,  U  .  Ba  Tun,  U  .  Mya  Win, 

and  U  .  Thein  Dan. 

World  Health  Forum  WHFODN,  Vol.  9,  No.  4,  p 

519-525,  1988. 

Descriptors:  'Burma,  'Sanitation,  'Technology 
transfer,  'Public  health,  'Developing  countries, 
'Water  supply,  'Community  development,  Eco- 
nomic aspects,  Social  participation,  Financing, 
Social  aspects,  Planning,  Education. 

A  study  in  the  dry-zone  township  of  Ayadaw, 
Burma  has  shown  that  the  success  of  health  devel- 
opment activities  is  largely  attributable  to  collec- 
tive leadership,  viable  community  organization, 
balance  between  local  and  central  priorities,  the 
use  of  appropriate  interventions  and  technology, 
community  participation,  and  the  maintenance  of  a 
proper  community  financing  system.  The  Ayadaw 
township  People's  Health  Plan  Committee  was 
awarded  the  1986  Sasakawa  Health  Prize  at  the 
Thirty-ninth  World  Health  Assembly.  Since  the 
People's  Health  Plan  was  introduced  in  1978,  the 
water  supply  and  sanitation  program  has  been  one 
of  the  country's  major  health  service  programs,  as 
part  of  the  national  development  plan  under  the 
International  Water  Supply  and  Sanitation  Decade. 
The  main  challenge  facing  technical  staff  was  that 
of  encouraging  people  to  improve  their  health  by 
their  own  efforts.  An  educational  campaign  dealt 
with  disease  carried  by  water  and  human  waste, 
the  benefits  of  safe  water  and  sanitation,  and  the 
activities  required  of  villagers  to  combat  adverse 
sanitary  conditions.  Volunteer  health  workers 
were  assigned  tasks  intended  to  satisfy  urgent 
needs  of  the  community.  The  Ayadaw  case  study 
has  thrown  light  on  how  community  organization 
evolved  in  relation  to  primary  health  care.  It  has 
also  indicated  effective  mechanisms  of  technology 
transfer  and  has  shown  the  importance  of  timing 
and  sequencing  of  steps  taken  for  the  implementa- 
tion of  health  development  plans.  Further  study 
should  help  towards  planning  the  expansion  of 
community  participation  in  this  work.  (Doria- 
PTT) 
W89-09628 


ENVIRONMENTAL  IMPACTS  AND  REGULA- 
TORY POLICY  IMPLICATIONS  OF  SPRAY 
DISPOSAL  OF  DREDGED  MATERIAL  IN 
LOUISIANA  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-09945 


WATER  AND  SANITATION:  ECONOMIC  AND 
SOCIAL  PERSPECTIVES. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-10100 


WOMEN  AND  WATER, 

Berger   (Louis)   International,    Inc.,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-10103 


WATER  AND  SANITATION:  CULTURAL  CON- 
SIDERATIONS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 
Hygiene  and  Public  Health. 
M.  Simpson-Herbert. 

IN:  Water  and  Sanitation:  Economic  and  Socio- 
logical Perspectives.  Academic  Press,  Inc.,  New 
York.  1984.  p  173-198,  2  tab,  21  ref. 

Descriptors:  'Social  aspects,  'Water  distribution, 
•Developing  countries,  'Sanitation,  'Water  qual- 
ity, 'Water  supply,  International  Decade  for 
Drinking  Water  Supply  and  Sanitation,  Public 
health,  Water  resources  development,  Water  pollu- 
tion effects,  Diseases,  Human  diseases,  Rural  areas, 
Sewage  disposal,  Waste  disposal,  Education. 


The  right  approach  to  the  community  is  extremely 
important  in  introducing  a  water  and  sanitation 
project.  Political  factions  and  intercaste  tensions 
are  also  considerations.  Ignorance  about  the  causes 
of  disease  may  result  in  apathy  toward  sanitation 
projects.  Health  education  is  needed  for  this.  A 
social  study  should  be  done  before  beginning  a 
project  to  identify  factors  that  might  influence 
project  success.  This  means  identifying  the  native 
political  process,  the  true  opinion  leaders  of  the 
community,  the  influential  family  members,  and 
local  customs  and  beliefs  that  contribute  to  the 
cycle  of  disease.  Islamic  and  Hindu  societies  have 
categories  of  clean  and  dirty,  purity  and  pollution, 
and  structure  behavior  around  them.  These  terms 
have  a  ritual  or  cultural  meaning  which  is  often  not 
understood  by  public  health  experts  and  engineers. 
For  example,  flowing  water  is  considered  pure  and 
stagnant  water,  dirty,  regardless  of  the  pollutants 
contained  in  it.  Some  beliefs  about  the  causes  of 
disease  seem  fantastic  to  those  knowing  the  germ 
theory  of  disease.  The  caste  system  of  India  is  an 
important  factor  in  sanitation  programs  because 
members  of  one  caste  do  not  want  to  clean  streets 
and  other  places  of  waste  produced  by  other 
castes.  Religious  beliefs  about  water  also  abound. 
Drought  is  sometimes  seen  as  punishment  for  sin; 
fresh  water  bodies  with  their  indwelling  spirit  chil- 
dren are  believed  to  be  the  cause  of  pregnancy. 
The  seclusion  of  women  within  their  homes  is 
another  problem  in  siting  water  facilities.  Educa- 
tional programs  must  address  needs  in  terms  that 
the  people  understand.  Customs  such  as  covering 
water  jars  with  contaminating  leaves  must  be  iden- 
tified and  discouraged.  (See  also  W89-10100) 
(Cassar-PTT) 
W89- 10109 


COMMUNITY     PARTICIPATION:     NEITHER 
PANACEA  NOR  MYTH, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-10111 


PLANNING  FOR  GROUNDWATER  PROTEC- 
TION. 

For  primary  bibliographic   entry  see  Field   5G. 
W89-10123 


rNSTITUnONAL  FRAMEWORK  FOR  PRO- 
TECTING GROUNDWATER  IN  THE  UNITED 
STATES, 

Environmental    Protection    Agency,    New   York. 
Region  II. 
T.  R.  Henderson. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  29-67,  20  ref. 

Descriptors:  'Water  pollution  control,  'Chemical 
wastes,  'Toxic  wastes,  'Legal  aspects,  'Ground- 
water management,  'Cleanup,  Federal  jurisdiction, 
Local  governments,  State  jurisdiction,  Hazardous 
materials,  Remedies,  Drinking  water,  Discharge, 
Septic  tanks,  Superfund,  Well  regulations,  Ground- 
water pollution,  Institutional  constraints,  Govern- 
mental interrelations,  Water  quality  standards. 

A  complex  set  of  laws  and  institutions  attempt  to 
protect  groundwater  from  contamination  by  toxic 
chemicals.  In  contrast  to  the  programs  established 
to  respond  to  air  and  surface  water  pollution,  no 
one  federal  law  sets  the  standard  for  preventing 
and  responding  to  groundwater  contaminant  dis- 
charges. State  efforts  to  protect  groundwater  are 
spread  out  among  an  even  larger  number  of  laws 
and  agencies.  The  patchwork  of  federal,  state,  and 
local  laws  fragments  implementation  responsibility 
among  many  federal,  state,  and  local  agencies.  In 
spite  of  the  fragmentation,  certain  common  charac- 
teristics run  through  these  laws,  implemented  by 
different  agencies,  at  different  levels  of  govern- 
ment. Groundwater  contamination  regulations  fall 
into  two  basic  categories:  (1)  cleanup  and  (2)  pre- 
vention. A  mammoth  effort  by  federal,  state,  and 
local  governments  will  be  required  to  remedy 
these  existing  problems.  However,  groundwater 
once  contaminated  can  rarely  be  cleaned  up  com- 
pletely and  only  at  great  expense.  Therefore  pre- 
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vention  ultimately  will  be  the  most  effective  solu- 
tion to  groundwater  contamination.  A  number  of 
specific  approaches  or  techniques  for  preventing 
groundwater  contamination  have  been  developed 
by  states  and  by  the  federal  government,  such  as 
implementation  of  drinking  water  standards  and 
discharge  standards  for  problem  contaminants, 
groundwater  classification  systems  that  provide 
greater  protection  for  regions  with  high-quality 
aquifers,  well  construction  laws,  construction  and 
monitoring  standards  for  underground  storage 
tanks,  hazardous  waste  disposal  regulations,  and 
regulations  governing  the  siting  and  use  of  private 
septic  systems.  A  smaller  range  of  programs  em- 
phasizes cleanup.  Superfund,  administered  by  the 
Environmental  Protection  Agency,  is  the  premier 
groundwater  cleanup  program.  Determining  when 
a  cleanup  or  corrective  action  is  complete  is  one  of 
the  most  difficult  decisions  to  be  made  on  a  site- 
specific  basis.  No  clear  set  of  standards  or  guides 
has  yet  been  developed.  Many  lawmakers,  experts, 
and  members  of  the  public  see  a  need  for  addition- 
al, more  complete  laws  and  regulations  to  protect 
the  valuable  groundwater  resource.  (See  also  W89- 
10123)  (Fish-PTT) 
W89-10125 

URBAN  GROWTH  MANAGEMENT  AND 
GROUNDWATER  PROTECTION:  AUSTIN, 
TEXAS,  .      mr 

Lower  Colorado  River  Authority,   Austm,  TX. 
Water  Policy  and  Programs  Div. 
K.  S.  Butler. 

IN:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  Inc.,  New  York.  1987.  p  261-287,  8 
fig,  2  tab,  27  ref. 

Descriptors:  *Case  studies,  *Governmental  interre- 
lations, *  Environmental  protection,  'Watershed 
management,  *Population  dynamics,  "Texas, 
♦Water  quality  management,  "Policy  making, 
•Comprehensive  planning,  "Urban  hydrology, 
Treatment  facilities,  Drainage  systems,  Karst  hy- 
drology, Toxins,  Storm  runoff,  Recreation 
demand,  Groundwater  recharge,  Land  growth. 

Austin,  Texas,  has  recognized  that  the  greatest 
opportunity    to    prevent    declining    groundwater 
quality  is  through  proper  location,  design,  con- 
struction, and  maintenance  of  new  urban  develop- 
ment and  its  associated  drainage  systems.  Increas- 
ing development  in  the  environmentally  sensitive 
watersheds  south  and  west  of  Austin  resulted  in 
the  promulgation  of  a  series  of  innovative  water- 
shed development  ordinances  in  the  early  1980s, 
designed  to  protect  the  water  quality  of  the  Ed- 
wards Aquifer,  a  unique  karstic  limestone  system. 
These  ordinances  affect  suburban  land  develop- 
ment and  are  a  salient  example  of  a  new,  largely 
untested  venture  into  urban  runoff  pollution  con- 
trol using  a  combination  of  engineering  and  land 
use  management  techniques.   Austin  also   recog- 
nized that  toxic  contaminants  may  become  a  threat 
to  groundwater,  and  the  combination  of  engineer- 
ing and  land  use  management  techniques  as  adopt- 
ed   in    Austin's    ordinances    should    protect    the 
groundwater  from  organic  and  inorganic  micro- 
contaminants  as  well  as  the  more  common  pollut- 
ants associated  with  storm  runoff.  The  Edwards 
Aquifer  is  particularly  deserving  of  special  protec- 
tion because  of  its  complexity  geologically,  the 
large  quantity  of  remarkably  clean  water  that  cir- 
culates within,  and  its  vulnerability  to  contamina- 
tion. Some  of  the  issues  under  consideration  by  the 
Austin    community    are    governmental    authority 
over  use  management  of  groundwater,   citizens' 
concern  over  water  quality,  the  urban  recreational 
resources,  Austin's  master  plan,  the  possibility  of 
increased  urban  settlement,  and  the  processes  lead- 
ing to  enactment.  The  City  of  Austin  Code  con- 
tains requirements  for  planning  and  platting,  delin- 
eation of  special  watershed  zones,  controlled  de- 
velopment intensity,  storm  water  runoff  manage- 
ment and  water  quality  protection,  and  compli- 
ance. The  effectiveness  of  these  ordinances  will  be 
in  part  determined  by  the  nature  of  development 
overlying  the  recharge  areas.  (See  also  W89-10123) 
(Fish-PTT) 
W89-10132 


SANTA  CLARA  VALLEY  (SILICON  VALLEY), 
CALIFORNIA,  CASE  STUDY, 


Sunnyvale,  CA. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-10134 


SOUTH   BRUNSWICK,   NEW   JERSEY,   CASE 
STUDY, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

For  primary  bibliographic  entry  see   Field   5G. 
W89-10135 


BEDFORD,  MASSACHUSETTS,  CASE  STUDY, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-10136 


REVIEW  OF  THE  OFFICE  OF  DRINKING 
WATER'S  ASSESSMENT  OF  RADIONU- 
CLIDES IN  DRINKING  WATER  AND  FOUR 
DRAFT  CRITERIA  DOCUMENTS:  MAN-MADE 
RADIONUCLIDE  OCCURRENCE  URANIUM, 
RADIUM,  AND  RADON. 

Environmental   Protection   Agency,   Washington, 
DC.  Science  Advisory  Board. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-10191 


GROUNDWATER  IN  THE  WEST, 

Hawaii  Univ.  at  Hilo.  Dept.  of  Political  Science. 
For  primary  bibliographic  entry  see  Field  6B. 
W89- 10208 


WATER    QUALITY    CRITERIA    FOR    HEXA- 
CHLOROETHANE, 

Argonne  National  Lab.,  IL.  Chemical  Technology 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10258 


INTEGRATED  SYSTEM  OF  STATE  CONTROL 
FOR  WATER  USE  AND  CONSERVATION 
BASED  ON  THE  EXAMPLE  OF  THE  AZOV- 
BLACK  SEA  DIRECTORATE, 

Azov-Black  Sea  Basin  Directorate,  Inspector  of 
Use  and  Preservation  of  Water,  Krasnodar,  USSR. 
For  primary  bibliographic  entry  see  Field  5G. 
W89- 10265 


TRADING  WATER:  AN  ECONOMIC  AND 
LEGAL  FRAMEWORK  FOR  WATER  MARKET- 
ING, 

Claremont  McKenna  Coll.,  CA.  Dept.  of  Econom- 
ics. 

For  primary  bibliographic  entry  see  Field  6C. 
W89-10358 


LAW  OF  WATER  RIGHTS  AND  RESOURCES, 

Chicago-Kent  Coll.  of  Law,  IL. 

A   I"5  T&rlock 

Clark  Boardman  Co.,  Ltd.,  New  York.  1988.  478  p. 

Descriptors:  "Water  rights,  "Water  law,  "Legal 
aspects,  Federal  jurisdiction,  Public  policy,  Public 
rights,  Riparian  rights,  Governmental  interrela- 
tions, Water  allocation. 

The  growing  awareness  of  water  as  a  vital  re- 
source has  greatly  expanded  the  role  of  all  parties 
concerned  with  laws  regulating  water  use,  proprie- 
tary water  rights,  and  water  allocation  choices. 
The  book  presents  a  unified  ,  in-depth  treatment  of 
all  aspects  of  this  subject,  including:  (1)  complete 
analysis  of  western  and  eastern  law  doctrines,  in- 
cluding prior  appropriation  and  common  law  of 
riparian  rights;  (2)  Federal  regulation  of  water  use 
and  federal  water  rights  derived  from  the  Clean 
Water  Act  and  Endangered  Species  Act;  (3)  acqui- 
sition of  proprietary  water  rights  for  Indian  tribes 
and  public  land  management  agencies;  (4)  inter- 
state water  allocations;  (5)  groundwater  conserva- 
tion, regulation  and  allocation,  and  the  integration 
of  groundwater  quantity  and  quality  law;  (6)  public 
interest  limitations  on  the  acquisition  and  exercise 
of  water  rights,  such  as  eastern  permit  systems  and 
state  water  resources  planning;  (7)  public  trust 
doctrine;  (8)  litigation  strategies  for  the  adjudica- 


tion of  water  rights;  and  (9)  environmental  and 
hydrologic  policy  issues.  (Lantz-PTT) 
W89-10405 


VOLUNTARY  BASINWIDE  WATER  MANAGE- 
MENT: SOUTH  PLATTE  RIVER  BASIN,  COL- 
ORADO (REVISED), 

Colorado  State  Univ.,  Fort  Collins.  Water  Re- 
sources Research  Inst. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-10420 


GROUNDWATER  MANAGEMENT  UNDER 
THE  APPROPRIATION  DOCTRINE, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 
Resources. 

D.  Ralston,  and  E.  J.  Bruhl. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89  141063/ 
AS,  price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute 
Completion  Report,  Moscow,  August  1988.  174p, 
25  fig,  17  tab,  81  ref.  USGS  contract  14-08-0001- 
G1419.  USGS  project  G1419-02. 

Descriptors:  "Groundwater  management,  "Appro- 
priation, "Water  rights,  "Legal  aspects,  "Western 
United  States,  "Groundwater  potential,  History, 
State  agencies,  State  jurisdiction. 

The  purpose  of  this  research  is  to  understand 
better  the  characteristics  of  groundwater  manage- 
ment under  the  prior  appropriation  doctrine  in  the 
western  United  States.  The  general  objective  is  to 
summarize  the  legal  and  administrative  controls  on 
groundwater  use  in  eight  western  states  and  to 
compare  the  impacts  of  these  controls  on  ground- 
water systems.  The  history  of  groundwater  man- 
agement in  the  states  of  Montana,  Utah,  Oregon, 
Washington,  Idaho,  Colorado,  New  Mexico  and 
Arizona  suggests  a  temporal  development  pattern 
of  management  stages.  Different  management 
stages  may  be  identified  depending  on  whether  the 
state  considers  the  resource  as  renewable  or  non- 
renewable. For  a  renewable  resource,  the  stages 
are:  (1)  initial  development,  (2)  local  impacts  of 
development,  (3)  regional  impacts  of  development 
and  (4)  controlled  use.  For  a  nonrenewable  re- 
source, only  two  stages  may  be  identified:  (1) 
initial  development  and  (2)  controlled  mining. 
Groundwater  management  in  most  states  is  based 
on  consideration  of  groundwater  as  a  renewable 
resource.  Arizona  is  the  only  example  of  the  con- 
trolled use  stage  of  management  of  groundwater  as 
a  renewable  resource.  Areas  in  New  Mexico  plus 
nontributary  and  designated  areas  in  Colorado  are 
characterized  by  controlled  mining  of  groundwat- 
er. Management  activities  become  increasingly 
complex  and  restrictive  as  groundwater  develop- 
ment proceeds,  regardless  of  whether  the  resource 
is  considered  renewable  or  nonrenewable.  State 
water  management  agencies  often  do  not  utilize 
fully  the  statutory  powers  which  are  available. 
Difficulty  is  encountered  in  applying  the  priority 
principal  to  controlling  groundwater  pumpage  be- 
cause of  the  storage  or  stock  aspects  of  the  re- 
source. Most  states  have  developed  management 
area  programs  to  identify  areas  of  groundwater 
overuse  and  to  reduce  pumpage.  However,  in 
practice,  the  states  have  universally  utilized  the 
designations  to  limit  the  development  of  ground- 
water by  preventing  new  appropriations  rather 
than  achieving  the  statutory  goals  of  a  recharge- 
discharge  balance  and  maintenance  of  reasonable 
and  economically  feasible  pumping  lifts.  (USGS) 
W89- 10425 
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Water  Development 

HYDROLOGY  AND  FISH  FAUNA  OF  CANAL 
DEVELOPMENTS  IN  AN  INTENSIVELY 
MODIFIED  AUSTRALIAN  ESTUARY, 

Queensland  Dept.  of  Primary  Industries,  Brisbane 

(Australia).  Fisheries  Management  Branch. 

R.  M.  Morton. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  28,  No.  1,  p  43-58,  January  1989.  5  fig,  5  tab, 
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33  ref. 

Descriptors:  *Estuaries,  'Fisheries,  'Environmen- 
tal effects,  'Species  diversity,  'Australia,  Benthos, 
Marine  sediments,  Ecological  effects,  Canals. 

The  hydrological  conditions  and  fish  fauna  occur- 
ring in  an  intensively  modified  estuary  were  stud- 
ied for  15  months.  The  estuary  contains  fifteen 
canal  developments  which  branch  off  a  single  large 
river.  Sediment  analyses  indicated  that  the  canals 
acted  as  silt  traps  with  the  midstream  region  of 
canals  containing  higher  levels  of  silt  and  clay  than 
those  of  the  river.  Stratification  of  the  water 
column,  particularly  with  respect  to  oxygen  satura- 
tion values,  was  commonly  observed  in  deep  (>2.5 
m)  dead-end  canals  but  rarely  recorded  in  flow- 
through  canals  or  in  the  river.  Oxygen  saturation 
values  of  bottom  water  in  deep  dead-end  canals 
were  often  less  than  50%,  particularly  during 
summer.  Canals  supported  an  ichthyofauna  similar 
to  the  river  although  of  lesser  abundance.  Macro- 
benthic  carnivores  ocurred  less  frequently  in  the 
canals  than  in  the  river.  The  modified  estuary 
contained  a  comparable  number  of  species  and 
exhibited  diversity  index  values  similar  to  those 
described  for  nearby  undisturbed  mangrove-domi- 
nated estuaries.  However,  the  ichthyofauna  dif- 
fered from  these  undisturbed  areas  in  that  macro- 
benthic  carnivores  formed  a  lesser  proportion,  nu- 
merically, of  the  fish  community,  while  plankti- 
vores  and  microcarnivores,  of  no  direct  impor- 
tance to  fisheries,  were  more  abundant  in  the  modi- 
fied estuary.  The  practice  of  constructing  canal 
developments  in  narrow-mouthed  estuarine  rivers 
is  considered  to  be  more  detrimental  to  adjacent 
fish  populations  than  were  such  developments  to 
be  located  on  wide  open  bays.  (Author's  abstract) 
W89-09473 


HYDROLOGICAL  IMPACT  OF  THE  PARAN- 
GANA  DAM  ON  THE  MERSEY  RIVER,  TAS- 
MANIA, 

Sheffield  Univ.  (England). 

A.  D.  Knighton. 

Papers  and  Proceedings  of  the  Royal  Society  of 

Tasmania,  Vol.  122,  No.  2,  p  85-96,  October  1988. 

6  fig,  5  tab,  16  ref. 

Descriptors:  'Dam  effects,  'Hydrologic  data  col- 
lections, 'Australia,  'River  flow,  'Flow  discharge, 
•Flood  discharge,  Minimum  flow,  Flow  character- 
istics, Gaging  stations,  Minimum  flow,  Environ- 
mental effects,  Reservoirs. 

By  diverting  the  waters  of  the  Mersey  River  into  a 
neighboring  basin,  the  Parangana  Dam  in  Tasma- 
nia, Australia,  changed  the  hydrological  character 
of  the  downstream  river.  The  flow  records  of  three 
gauging  stations,  located  at  10,  67,  and  88  km 
below  the  dam,  provide  the  basis  for  identifying 
changes.  Intermediate  discharges  have  decreased 
the  most  and  even  at  the  furthest  downstream 
station  are  50%  lower  than  before.  The  flow  ex- 
tremes at  both  ends  of  the  scale  have  been  less 
affected,  particularly  the  less  frequent  discharges 
which  can  be  augmented  by  overspill.  Indeed  the 
highest  flood  on  record,  with  a  recurring  interval 
of  over  500  years,  occurred  in  the  post-dam  period. 
One-day  and  30-day  minimum  flows  are  markedly 
lower  downstream  of  the  dam,  but  below  the 
Dasher,  the  main  tributary  of  the  Mersey,  they 
seem  to  recover  and  have  almost  regained  pre-dam 
levels  by  the  mouth.  The  entry  of  unregulated 
tributaries  in  the  middle  section  separates  a  much 
changed  upstream  hydrology  from  a  downstream 
one  able  to  mitigate  the  worst  effects  of  the  dam 
except  at  intermediate  discharges.  In  the  upstream 
part,  the  physical,  chemical  and  biological  charac- 
ter of  the  river  could  be  adversely  affected  by  the 
altered  flow  regime,  particularly  in  those  reaches 
immediately  below  the  dam.  In  function  and  effect 
the  Parangana  Dam  is  an  atypical  example  of  im- 
poundment. (Author's  abstract) 
W89-O9520 


MAN'S  RESPONSE  TO  COASTAL  CHANGES 
IN  FRANCE, 

Universite       de       Bretagne-Occidentale,       Brest 

(France). 

For  primary  bibliographic  entry  see  Field  4C. 


W89-09706 


MAN'S    RESPONSE    TO    CHANGE    IN    THE 
COASTAL  ZONE  OF  IRELAND, 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Dept. 

of  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-09707 


MAN'S    RESPONSE   TO   CHANGES    IN   THE 
COASTAL  ZONE  OF  NORWAY, 

Oslo  Univ.  (Norway). 

For  primary  bibliographic  entry  see  Field  4C. 

W89-09708 


MAN'S  RESPONSE  TO  COASTAL  CHANGE  IN 
THE  NORTHERN  GULF  OF  MEXICO, 

Nicholls  State  Univ.,  Thibodaux,  LA.  Dept.  of 

Earth  Science. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-09710 


PACIFIC  COASTAL  ZONE  OF  THE  UNITED 
STATES, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-09711 


MAN'S  RESPONSE  TO  CHANGES  IN  THE  CA- 
NADIAN COASTAL  ZONE, 

Saint  Mary's  Univ.,  Halifax  (Nova  Scotia).  Dept. 

of  Geography. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-09712 


INCREASED  WATER  LEVEL  LOWERING- 
EFFECT  ON  FISH  POPULATION  (UTVIDET 
SENKNTNG  I  REGULERTE  INNSJOER- 
EFFEKT  PA  FISKET), 

Oslo  Univ.  (Norway).  Zoological  Museum. 
For  primary  bibliographic  entry  see  Field  81. 
W89-09767 


ECOLOGICAL   PROFILE   OF  THE   SHOALS, 
CHONDROSTOMA  NASUS  (OSTEICHTHYES, 
CYPRINIDAE)     IN     THE     FRENCH     UPPER 
RHONE:     STRUCTURE     OF     HABITAT     BY 
SEASON  AND  LOCATION  (PROFIL  ECOLO- 
GIQUE  DU  HOTU,  CHONDROSTOMA  NASUS 
(OSTEICHTYEN,     CYPRTNIDE)      DANS     LE 
HAUT-RHONE       FRANCAIS:       STRUCTURE 
D'HABITAT  PONCTUEL  ET  STATIONNEL), 
Lyon-1    Univ.,   Villeurbanne  (France).   Dept.   de 
Biologie  Animale  et  Ecologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09810 


IMPACT  OF  THE  PARANGANA  DAM  ON  THE 
RIVER  MERSEY,  TASMANIA, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
A.  D.  Knighton. 

Geomorphology,  Vol.  1,  No.  3,  p  221-237,  Septem- 
ber 1988.  7  fig,  5  tab,  29  ref. 

Descriptors:  'Environmental  effects,  'Dam  effects, 
'Rivers,  'Reservoirs,  'Mersey  River,  'Tasmania, 
Parangana  Dam,  Flood  discharge,  Deposition, 
Sedimentation,  Flow  rates,  Channel  storage, 
Stream  discharge,  Geomorphology. 

Diversion  of  the  waters  of  the  River  Mersey  (Tas- 
mania) by  the  Parangana  Dam  changed  the  hydro- 
logical  character  of  the  downstream  river  as  deter- 
mined by  flow  recording  at  stations  10,  67,  and  88 
km  below  the  dam.  Intermediate  discharges  de- 
creased the  most  and  were  50%  lower  than  before 
even  at  the  furthest  downstream  station.  Monthly 
average  flows  have  become  more  irregular,  accen- 
tuating seasonal  differences.  Annual  maxima  have 
decreased  the  least.  In  the  post-dam  period  a  500- 
year  flood  occurred,  but  it  did  not  produce  major 
channel  changes.  Unregulated  tributaries  in  the 
middle  section  of  the  river  tend  to  mitigate  the 
worst  effects  of  the  dam  except  at  intermediate 
discharges.  The  main  changes  in  the  downstream 


channel  were  expansions  of  existing  lateral  bars 
and  growth  of  new  ones  on  a  rather  localized 
scale.  Channel  adjustment  is  expected  to  be  slow 
because  of  the  small  flows  and  the  lack  of  fine 
material  suitable  for  bank  building.  (Cassar-PTT) 
W89-09910 


ENVIRONMENTAL  IMPACTS  OF  THE  PRO- 
POSED STIEGLER'S  GORGE  HYDROPOWER 
PROJECT,  TANZANIA, 

Dar  es  Salaam  Univ.  (Tanzania).  Inst,  of  Resource 

Assessment. 

R.  B.  B.  Mwalyosi. 

Environmental  Conservation  EVCNA4,  Vol.   15, 

No.  3,  p  250-254,  Autumn  1988.  3  fig,  1  ref. 

Descriptors:  'Dam  effects,  'Tunisia,  'Hydroelec- 
tric plants,  'Hydroelectric  power,  'Environmental 
effects,  'Ecological  effects,  'Wildlife  habitats, 
•Flood  control,  Tanzania,  Surface  waters,  Flood 
discharge,  Reservoirs,  Water  quality,  Irrigation 
water,  Agriculture,  Human  diseases. 

Establishment  of  a  planned  reservoir  at  Stiegler's 
Gorge  on  the  Rufiji  River  (Tanzania)  would 
enable  a  large  amount  of  highly-valued  energy  to 
be  produced.  This  would  represent  an  important 
national  asset.  But  although  such  a  large  net 
amount  of  energy  would  be  realized  on  a  short  to 
medium-term  basis,  its  production  would  be  nega- 
tively influenced  by  a  variety  of  reservoir  oper- 
ation options  that  would  be  related  mainly  to  irri- 
gated agriculture,  fisheries,  and  water  quality, 
which  form  trade-offs  with  hydropower  genera- 
tion. The  most  significant  effect  of  the  dam  would 
be  drastic  reduction,  by  controlled  discharge,  in 
the  frequency  of  severe  floods  in  the  lower  Rufiji 
valley.  Floods  in  excess  of  2,500  cu  m  of  discharge 
per  sec  could  be  reduced  in  number  from  some  14 
to  3  in  24  yr,  or  from  167  to  13  during  300  yr.  The 
most  devastating  floods  would  also  be  reduced, 
from  once  in  about  8  yr  to  once  in  about  40  yr.  No 
complete  populations  of  animal  wildlife  would  be 
in  danger  from  direct  ecological  consequences  of 
river  impoundment  and  dam  construction,  though 
access  to  the  heart  of  the  Selous  Game  Reserve 
could  increase  conflict  between  wild  animals  and 
Man.  These  circumstances  would  reduce  wilder- 
ness values  and  disturb  animal  wildlife,  so  that 
commercially  valuable  species  may  be  expected  to 
decline  unless  strict  regulations  are  made  and  en- 
forced. Water  quality  in  the  planned  reservoir  and 
in  the  downstream  area  would  be  negatively  affect- 
ed by  the  project.  The  project  would  also  have 
negative  effects  on  the  health  of  the  riparian  popu- 
lation, owing  to  increased  potentials  for  disease 
vectors.  Overall,  a  high  degree  of  uncertainty  is 
involved  in  the  project.  (Friedmann-PTT) 
W89-09959 


MODELING  WETLAND  LOSS  IN  COASTAL 
LOUISIANA:  GEOLOGY,  GEOGRAPHY,  AND 
HUMAN  MODIFICATIONS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-09961 


ESTIMATION  OF  RESERVOIR  SUBMERGING 
LOSSES  USING  OR  AERIAL  PHOTO- 
GRAPHS: EXAMPLE  OF  THE  ERTAN  HY- 
DROPOWER STATION  ON  THE  YALONG 
RTVER  IN  SOUTHWEST  CHINA, 
Academia  Sinica,  Beijing  (China).  Lab.  of  Re- 
source and  Environmental  Information  Systems. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10118 


COMPREHENSIVE  COOLING  WATER 
STUDY.  VOLUME  VI:  FEDERALLY  ENDAN- 
GERED SPECDZS. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-010406. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  Report  No.  DP--1739-6,  September  1987. 
192p,  78  fig,  25  tab,  78  ref,  append.  Edited  and 
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compiled  by  H.  E.  Mackey.  DOE  Contract  DE- 
AC09-76SR00001. 

Descriptors:  *Cooling  water,  'Savannah  River, 
•Ecological  effects,  *Water  resources  develop- 
ment, Wood  storks,  Alligator,  Bald  eagle,  Wood- 
peckers, Environmental  protection,  Sturgeon. 

The  Endangered  Species  Act  requires  that  Federal 
agencies  use  their  authorities  to  conduct  programs 
for  the  conservation  of  endangered  and  threatened 
species  and  to  ensure  that  agency  actions  do  not 
jeopardize  the  continued  existence  of  or  result  in 
the  destruction  or  adverse  modification  of  critical 
habitat  for  protected  species.  Those  Federally  en- 
dangered or  threatened  species  that  occur  on  the 
Savannah  River  Plant  (SRP)  include  the  American 
alligator,  the  red-cockaded  woodpecker,  the  short- 
nose  sturgeon,  the  wood  stork,  and  the  bald  eagle. 
Of  these  species,  the  alligator,  sturgeon,  wood 
stork,  and  the  bald  eagle  are  likely  to  be  affected 
directly  and/or  indirectly  by  the  intake  or  release 
of  cooling  water  at  the  SRP.  (See  also  W89- 10295) 
(Lantz-PTT) 
W89- 10294 


COMPREHENSIVE  COOLING  WATER 
STUDY.  VOLUME  V:  AQUATIC  ECOLOGY. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-01O4O4. 
Price  codes:  A22  in  paper  copy,  A01  in  microfiche. 
Report  No.  DP--1739-5,  October  1987.  567p,  122 
fig,  170  tab,  143  ref,  2  append.  Edited  and  com- 
piled by  W.  L.  Specht.  DOE  Contract  DE-AC09- 
76SR00001. 

Descriptors:  'Ecological  effects,  'Water  resources 
development,  'Aquatic  environment,  'Cooling 
water,  Swamps,  Savannah  River,  Fish,  Primary 
productivity,  Organic  matter,  Streams,  Environ- 
mental effects. 

This  report  documents  the  results  of  the  Aquatic 
Ecology  Program  of  the  Comprehensive  Cooling 
Water  Study  (CCWS).  The  purpose  of  the  Aquatic 
Ecology  Program  was  to  determine  the  environ- 
mental impacts  of  cooling  water  intake  and  release 
on  the  biological  communities  of  SRP  streams  and 
swamps  and  the  Savannah  River,  and  the  signifi- 
cance of  these  impacts  on  the  SRP  environment. 
Specific  ecosystems  studied  were:  (1)  streams  and 
swamps  of  the  Savannah  River  Plant;  (2)  Upper 
Three  Runs  Creek,  Beaver  Dam  Creek,  Four  Mile 
Creek,  Pen  Branch  Creek,  Steel  Creek-Meyers 
Branch,  Lower  Three  Runs  Creek,  and  Savannah 
River;  (3)  primary  producers;  (4)  organic  matter; 
(5)  macroinvertebrates;  (6)  fish  communities  of  the 
SRP  streams,  swamp,  and  the  Savannah  River. 
(See  also  W89-10294)  (Lantz-PTT) 
W89- 10295 


ENVIRONMENTAL  ASSESSMENT  ON  PRO- 
POSED AGREEMENTS  TO  RESOLVE  REVEL- 
STOKE  RESERVOm  FILLING  ISSUES  AND 
ACCESS  RESERVOUt  STORAGE  SPACE  EN 
BRITISH  COLUMBIA. 

Bonneville  Power  Administration,  Portland,  OR. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-008277. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/EA-0227,  September  1983. 
104p,  2  fig,  1  tab,  6  append. 

Descriptors:  'Environmental  effects,  'Water  re- 
sources development,  'Revelstoke  Reservoir, 
•Reservoir  storage,  Ecological  effects. 

The  Bonneville  Power  Administration  (BPA)  has 
reviewed  all  aspects  of  the  proposed  agreements  to 
resolve  Revelstoke  Reservoir  filling  issues  and 
access  reservoir  storage  space  in  British  Columbia 
with  B.C.  Hydro  and  with  the  mid-Columbia 
project  participants  for  compliance  with  legislative 
and  executive  mandates  adopted  to  safeguard  the 
integrity  of  the  human  environment.  BPA  has  con- 
sulted with  the  Water  Budget  managers,  various 
fish  and  wildlife  agencies,  and,  through  the  con- 
tract negotiation  process,  the  Corps,  the  mid-Co- 
lumbia project  participants  concerning  the  pro- 


posed agreements.  These  represent  the  principal 
interests  affected  by  the  agreements.  Further  con- 
sultation is  being  undertaken  through  distribution 
of  this  environmental  assessment  to  agencies  and 
the  public  for  review  and  comment.  In  review  of 
the  proposed  agreements,  BPA  has  not  uncovered 
any  unresolved  conflicts  over  alternative  uses  of 
available  resources.  BPA  has  found  that  the  nature 
and  extent  of  the  environmental  consequences  re- 
sulting from  the  agreements,  which  are  primarily 
effects  on  river  flows  and  fish,  are  not  significant. 
No  extraordinary,  controversial,  unique,  or  hazard- 
ous circumstances  or  conditions  will  be  created  or 
furthered  by  these  agreements.  Unless  public  and 
agency  review  of  this  assessment  reveals  informa- 
tion that  impacts  may  be  more  significant  than 
BPA's  analysis  projected,  an  environmental  impact 
statement  does  not  appear  to  be  needed  for  the 
proposed  agreements.  Preparation  of  a  Finding  of 
No  Significant  Impact  is  recommended.  (Lantz- 
PTT) 
W89- 10375 


WOOD  STORKS  OF  THE  BraDSVILLE 
COLONY  AND  SWAMPS  OF  THE  SAVANNAH 
RIVER  PLANT:  1986  ANNUAL  REPORT, 

Savannah  River  Ecology  Lab.,  Aiken,  SC.  Div.  of 
Stress  and  Wildlife  Ecology. 
M.  C.  Coulter. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-010878. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  SREL-311,  April  1987.  242p,  119  fig, 
73  tab,  26  ref,  append.  DOE  contract  DE-AC09- 
76SROO-819. 

Descriptors:  'Water  birds,  'Ecosystems,  'Wood 
storks,  'Savannah  River,  'Swamps,  'Ecological 
effects,  Water  resources  development,  Water  pol- 
lution effects,  Birds,  Storks,  Wildlife  habitats. 

The  largest  and  most  productive  colonies  of  wood 
storks  have  traditionally  been  in  southern  Florida. 
These  colonies  have  declined  dramatically  since 
1980.  In  1983  and  1984,  storks  from  the  rookery  in 
Big  Dukes  Pond,  Georgia,  were  followed  to  the 
Savannah  River  Plant  (SRP)  where  they  have  been 
observed  foraging  in  the  Savanna  River  Swamp 
System  (SRSS).  Since  1983,  studies  have  been  car- 
ried out  to  assess  the  potential  impact  of  the  oper- 
ation of  the  SRP  on  wood  storks  foraging  in  the 
SRSRS.  These  studies  were  continued  in  1986.  The 
Savannah  River  Ecology  Laboratory  (SREL) 
Wood  Stork  program  is  a  long-term  program  in- 
cluding various  facets.  It  is  primarily  aimed  at 
determining  the  importance  of  the  SRSS  to  forag- 
ing storks  and  managing  the  Kathwood  Foraging 
Ponds.  The  objectives  of  the  work  carried  out  in 
1986  were:  (1)  to  determine  the  locations  of  forag- 
ing sites  of  wood  storks  from  the  Birdsvile  colony 
and  examine  year-to-year  variation  in  sites  used;  (2) 
to  characterize  in  more  detail  the  habitat,  vegeta- 
tion, water  quality  and  prey  density/biomass  at 
these  sites;  (3)  to  observe  the  breeding  birds  to 
determine  the  times  when  food  demands  at  the 
colony  are  greatest;  (4)  to  examine  the  movement 
of  storks  from  the  rookery  to  foraging  sites  and 
relate  seasonal  trends  to  the  breeding  biology;  (5) 
to  examine  the  importance  of  the  SRSS  to  foraging 
wood  storks;  (6)  to  examine  the  movements  of 
individual  birds  to  determine  the  generality  of  the 
observed  patterns.  At  the  Kathwood  ponds,  water 
quality  was  monitored  to  ensure  that  water  condi- 
tions were  optimal  for  the  stocked  aquatic  prey,  to 
determine  when  to  make  the  ponds  available  to  the 
storks,  and  to  monitor  the  numbers  of  storks  and 
other  wading  birds  at  the  ponds.  (Lantz-PTT) 
W89- 10384 


ARCHAEOLOGICAL  MONITORING  OF  THE 
JACKSON  AVENUE  TO  THALIA  STREET 
(PHASE  1)  FLOODWALL  PROJECT  EN  THE 
CITY  OF  NEW  ORLEANS,  ORLEANS  PARISH, 
LOUISIANA. 

Goodwin  (R.  Christopher)  and  Associates,  Inc., 
New  Orleans,  LA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A197  127. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  COELMN/PD-88/09,  June  3,  1988. 
Final  Report.  107p,  25  fig,  1 1  tab,  44  ref,  2  append. 


Army  contract  DACW29-86-D-0093. 

Descriptors:  'Archaeology,  'Water  resources  de- 
velopment, 'Flood  control,  History,  New  Orleans, 
Louisiana,  Monitoring,  Flood  protection. 

Archaeological  monitoring  is  ongoing  along  the 
Jackson  Avenue  to  Thalia  Street  floodwall  align- 
ment, of  the  Mississippi  River,  in  New  Orleans, 
Louisiana.  The  project  area  is  located  on  a  point 
bar  upriver  from  the  Vieux  Carre,  where  continu- 
ous lateral  accretion  has  increased  the  land  area  on 
the  left  descending  (east)  bank  since  the  original 
settlement  of  the  City  of  New  Orleans.  Work 
consists  of  monitoring  of  the  general  contractor's 
preconstruction  trench  within  the  floodwall  right- 
of-way.  Two  sites  were  designated  along  the  align- 
ment: 16  OR  1 17  was  found  at  the  foot  of  St.  James 
Street,  and  16  OR  116  was  located  at  the  foot  of 
Robin  Street  (presently  Euterpe  Street).  These 
sites  consisted  of  late  nineteenth  century  artifact 
deposits  and  structural  remains.  The  artifacts  found 
at  16  OR  116  appear  to  derive  from  the  area's  use 
as  a  nuisance  wharf;  this  site  is  considered  to  be 
eligible  for  nomination  to  or  inclusion  in  the  Na- 
tional Register  of  Historic  Places.  No  further  work 
is  recommended  at  this  time.  Site  16  OR  117 
demonstrates  that  a  wharf  or  a  similar  structure 
was  located  at  the  foot  of  St.  James  Street.  The 
few  artifacts  that  were  collected  at  this  site  appear 
to  have  been  associated  with  the  structure  that  was 
present.  This  site  is  not  significant  according  to  the 
National  Register  criteria  and  no  further  work  is 
warranted.  (Author's  abstract) 
W89- 10400 


TECHNIQUES  FOR  ESTEVIATION  OF 
STORM-RUNOFF  LOADS,  VOLUMES,  AND 
SELECTED  CONSTITUENT  CONCENTRA- 
TIONS ns  URBAN  WATERSHEDS  EV  THE 
UNITED  STATES, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-10439 


EFFECTS  OF  FLOOD  CONTROLS  PROPOSED 
FOR  WEST  BRANCH  BRANDYWEME  CREEK, 
CHESTER  COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W89- 10456 
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INFLUENCE  OF  USESG  PURGED  AND  PAR- 
TIALLY PENETRAITNG  MONITORING 
WELLS  ON  CONTAMENANT  DETECTION, 
MAPPENG,  AND  MODELENG, 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

G.  A.  Robbins. 

Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  155- 

162,  March- April  1989.  7  fig,  1  tab,  15  ref. 

Descriptors:  'Network  design,  'Monitoring, 
'Plumes,  'Partially  penetrating  wells,  'Subsurface 
mapping,  'Model  studies,  'Groundwater  move- 
ment, 'Observation  wells,  'Path  of  pollutants, 
'Groundwater  pollution,  Vertical  flow,  Water  pol- 
lution sources,  Well  screens,  Diffusivity. 

An  analytical  transport  model  is  presented  for 
evaluating  vertically  averaged  concentration  data 
derived  from  purged  and  partially  penetrating 
monitoring  wells.  The  model  is  applicable  to  con- 
tinuous contaminant  emission  from  a  finite  source 
with  longitudinal  advection,  and  three-dimensional 
dispersion.  The  model  is  used  to  investigate  how 
screened  length  may  influence  contaminant  detec- 
tion, mapping,  and  modeling.  Sensitivity  analyses 
suggest  that  contaminant  concentrations  deter- 
mined from  monitoring  wells  may  underestimate 
the  level  of  aquifer  contamination,  depending  on 
screened  depth,  location  of  the  well  relative  to  the 
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contaminant  source,  the  vertical  source  dimension, 
and  degree  of  vertical  plume  spreading.  The  mag- 
nitude of  this  effect  may  be  comparable  to,  and  in 
excess  of,  concentration  biases  related  to  construc- 
tion materials  and  sampling  procedures.  Additional 
screened  interval  influences  may  include:  underes- 
timates of  contamination  extent  and  migration  rate; 
apparent  indications  of  attenuation  processes  and 
steady-state  conditions;  over-estimates  of  vertical 
contaminant  spreading;  increased  time  of  contami- 
nant detection;  and  poor  transport  model  predic- 
tion, owing  to  well-biased  concentration  distribu- 
tions. (Author's  abstract) 
W89-09335 


'FIELD  ERROR'  RELATED  TO  MARINE  SEDI- 
MENT CONTAMINATION  STUDIES, 

National  Inst,  of  Oceanography,  Haifa  (Israel). 

B.  S.  Krumgalz,  G.  Fainshtein,  M.  Sahler,  and  L. 

Gorfunkel. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

2,  p  64-69,  February   1989.  2  fig,  5  tab,   12  ref. 

Descriptors:  'Heavy  metals,  'Marine  sediments, 
'Experimental  data,  'Field  tests,  'Variability, 
'Spatial  distribution,  'Statistical  analysis,  'Errors, 
Sampling,  Trace  metals,  Statistical  models,  Data 
interpretation,  Pollutants,  Carbonates,  Organic 
matter,  Israel. 

Investigators  studying  changes  of  heavy  metals  in 
marine  sediments  generally  assumed  that  every 
future  sampling  at  the  same  station  would  be  very 
close  to  the  initial  sampling  location.  Thus,  any 
observed  variations  can  be  assumed  to  be  due  to 
either  seasonal  changes  or  the  changes  in  heavy 
metal  input  owing  to  nature  or  man's  activity. 
However,  it  is  obvious  that  it  is  impossible  to  carry 
out  the  subsequent  samplings  at  the  exact  same 
initial  point.  Therefore,  as  a  minimum,  some  statis- 
tical criteria  should  be  established  before  generally 
assuming  that  a  sample  obtained  at  one  point 
would  be  statistically  similar  to  a  sample  collected, 
say,  10-50  m  away  in  any  direction.  An  assessment 
of  the  spatial  distribution  of  cadmium,  copper, 
iron,  lead,  zinc,  total  organic  and  carbonate  con- 
tents at  two  stations  in  Haifa  Bay  (Israel),  one 
adjacent  to  and  the  other  far  from  a  known  input 
source  of  metals,  are  presented  here.  Three  circu- 
lar loci  of  sampling  points  at  radii  of  10,  20,  and  50 
m  from  the  central  point  were  selected,  and  at  each 
radius  4  (90  degrees  apart)  surface  sediments  were 
sampled.  Inherent  errors  reflecting  the  local  natu- 
ral distribution  of  any  particular  studied  parameter 
have  been  estimated  with  a  'field  error  '  introduced 
into  the  calculation.  A  model  of  a  sampling  station 
based  upon  a  boundary  called  the  'statistically  lim- 
iting radius',  r  sub  stn,  is  proposed.  This  r  sub  stn 
would  represent  the  radius  where  the  mapped 
circle  would  consist  of  points  at  which  trace  metal 
concentrations  in  surface  sediments  are  statistically 
different  from  those  found  inside  the  circle  mapped 
by  r  sub  stn.  The  principal  advantage  of  this  model 
for  a  station  to  be  sampled  for  surface  sediment 
analyses  is  that  it  permits  a  highly  localized  study 
of  trace  metal  pollution  at  an  arbitrary  number  of 
points  within  the  radial  boundary  of  a  station, 
while  constraining  environmental  parameters  to  as 
uniform  a  level  as  possible.  (Author's  abstract) 
W89-09691 


MULTTVARIATE-STATISTICAL  EXAMINA- 
TIONS OF  THE  SAMPLING  STRATEGY  IN 
THE  ANALYSIS  OF  RIVER  WATER  (MULTI- 
VARIAT-STATISTISCHE  UNTERSUCHUNGEN 
ZUR  PROBENAHMESTRATEGD2  IN  DER 
FLIESSGEWASSERANALYTIK), 
Friedrich-Schiller-Univ.,  Jena  (German  D.R.). 
Sektion  Chemie. 

S.  Geiss,  J.  Einax,  and  K.  Danzer. 
Fresenius    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  333,  No.  12,  p  97-101,  February 
1989.  4  fig,  6  tab,  1 1  ref.  English  summary. 

Descriptors:  'Sampling,  'Data  acquisition,  'Moni- 
toring, 'Network  design,  'Rivers,  'Statistical  anal- 
ysis, 'Multivariate  analysis,  'Water  sampling, 
Water  pollution,  Temporal  distribution,  Suspended 
sediments,  Bottom  sediments,  Heavy  metals,  Hard- 


A  strategy  for  representative  sampling  in  the  anal- 
ysis of  river  water  is  presented.  Temporal  and  local 
variations  of  the  concentration  of  1 1  different 
water  components  (chromium,  iron,  nickel,  sulfate, 
cadmium,  copper,  ammonium,  magnesium,  degree 
of  hardness  in  both  sedimentary  and  suspended 
material)  in  a  selected  river  are  recorded  by  means 
of  suitable  samples  and  the  multivariate-statistical 
methods  factor  analysis  and  multidimensional  vari- 
ance and  discriminant  analysis  in  an  optimal 
manner.  By  means  of  these  results  and  the  relation 
of  the  ascertained  fluctuations  of  concentrations  to 
the  anthropogenic  pollution  in  the  river,  it  is  possi- 
ble to  draw  practical  conclusions  with  regard  to 
sampling.  (Author's  abstract) 
W89-09840 


NEW  APPROACHES  TO  MONITORING 
AQUATIC  ECOSYSTEMS. 

A  symposium  sponsored  by  the  ASTM  Committee 
E-47  on  Biological  Effects  and  Environmental 
Fate  and  by  the  Ecological  Society  of  America, 
Minneapolis,  MN,  17-19  June  1985.  American  So- 
ciety for  Testing  and  Materials,  Philadelphia,  PA. 
ASTM  Special  Publication  no.  940.  1987.  208p. 
Edited  by  Terence  P.  Boyle. 

Descriptors:  'Path  of  pollutants,  'Monitoring, 
•Data  collections,  'Network  design,  'Ecosystems, 
•Water  quality,  'Sampling,  Aquatic  habitats,  Tem- 
poral variation,  Coastal  waters,  Estuaries,  Lakes, 
Symposium. 

Recent  state-of-the-art  research  in  the  field  of  envi- 
ronmental monitoring  is  presented  in  response  to 
three  areas  of  concern:  (1)  the  problem  of  regula- 
tion of  the  extensive  use  of  chemicals  in  environ- 
mental management  and  the  increasing  awareness 
of  the  magnitude  of  fugative  chemicals  contaminat- 
ing the  environment,  (2)  a  general  criticism  of 
water  quality  data  collection  programs  by  scien- 
tists and  managers,  (3)  the  high  degree  of  temporal 
variability  in  important  components  of  natural  eco- 
systems. Studies  describe  data  collected  in  a  varie- 
ty of  water  bodies:  coastal  waters,  estuaries,  lakes, 
and  rivers.  Several  long-term  data  collection  ef- 
forts are  included.  Biological  monitoring  was  used 
in  several  projects.  Research  needs  arising  from 
this  series  of  papers  are  (1)  development  of  specific 
sets  of  procedures  to  determine  minimum  data 
requirements,  (2)  development  of  new  sets  of  bio- 
logical indicators  with  sensitivity  response  to  dif- 
ferent aspects  of  water  quality,  and  (3)  develop- 
ment of  formal  procedures  that  integrate  the  con- 
cerns of  environmental  managers  with  the  exper- 
tise of  environmental  scientists.  (See  W89- 10087 
thru  W89-10099)  (Cassar-PTT) 
W89- 10086 


MONITORING  THE  NATION'S  WATERS:  A 
NEW  PERSPECTIVE, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Toxic  Substances. 
T.  M.  Murray. 

IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  1-11,  4  fig,  3  tab,  6 
ref. 

Descriptors:  'Network  design,  'Path  of  pollutants, 
•Fisheries,  'Rivers,  'Water  quality,  'Monitoring, 
'Sport  fishing,  'National  Fisheries  Survey,  'Sur- 
veys, 'Aquatic  habitats,  Habitats,  Statistical  analy- 
sis, Streams,  River  Reach  File,  Canals,  Reservoirs, 
Sport  fishing,  Fishing,  Water  pollution  sources, 
Recreation. 

Until  recently,  attempts  to  monitor  the  condition 
of  the  nation's  flowing  waters  focused  on  the  phys- 
ical and  chemical  characteristics  of  those  waters 
while  their  biological  communities  were  largely 
ignored.  In  addition,  data  were  not  collected  in  a 
statistically  designed  fashion.  The  Environmental 
Protection  Agency,  with  the  cooperation  of  the 
U.S.  Fish  and  Wildlife  Service,  conducted  a  statis- 
tical survey  of  the  status  of  the  nation's  waters, 
their  fish  communities,  and  the  limiting  factors 
affecting  these  fish  communities.  This  study,  the 
National  Fisheries  Survey,  is  one  tool  with  which 
the  EPA  will  continue  to  monitor  national  water 
quality.  Among  the  major  findings  of  the  survey 


are  that  the  majority  of  the  nation's  streams  (67%) 
are  currently  suitable  as  sport  fish  habitat,  water 
quality  factors  adversely  affect  the  fish  community 
in  56%  of  the  nation's  waters,  and  the  ability  of  the 
nation's  waters  to  support  sport  fish  did  not  change 
appreciably  during  the  5  years  which  preceded 
1982-overall,  91%  of  the  nation's  waters  main- 
tained a  constant  ability  to  support  sport  fish  spe- 
cies during  that  period.  (See  also  W89- 10085)  (Au- 
thor's abstract) 
W89- 10087 


STRATEGIES  FOR  LONG-TERM  POLLUTION 
MONITORING  OF  THE  COASTAL  OCEANS, 

Marshall  (David  B.),  Portland,  OR. 
D.  A.  Segar,  D.  J.  H.  Phillips,  and  E.  Stamman. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  12-27,  23  ref. 

Descriptors:  'Pollutant  identification,  'Marine  en- 
vironment, 'Network  design,  'Monitoring,  'Bioin- 
dicators,  'Water  pollution  effects,  'Aquatic  habi- 
tats, Habitats,  Ecosystems,  Sampling,  Statistical 
analysis. 

Monitoring  of  long-term  effects  of  marine  pollu- 
tion on  regional  marine  ecosystems  can  be  most 
useful  to  managers  if  based  primarily  on  the  use  of 
bioindicators  to  monitor  temporal  changes  in  the 
mean  background  abundance  of  bioavailable  con- 
taminants in  the  region.  Design  of  unsuccessful 
long-term,  regional  bioindicator  monitoring  pro- 
grams requires  that  specific  quantitative  objectives 
be  defined  and  expressed  as  null  hypotheses.  An 
optimum  sampling  and  analysis  plan  designed  to 
test  these  hypotheses  must  select  the  age,  size 
range,  and  number  of  individuals  per  sample,  the 
number  of  samples  per  site,  the  number  of  replicate 
analyses  per  sample,  and  other  factors  based  on  the 
known  sources  of  variance  in  the  environment, 
sampled  population  and  analysis  procedure.  Sam- 
pling sites  must  be  systematically  selected  to  be 
affected  as  little  as  possible  by  contaminant  inputs 
which  vary  temporally  on  short  time  scales.  Many 
suitable  sites  will  require  the  transplantation  of 
bioindicators,  and  the  optimum  program  will  prob- 
ably require  the  exclusive  use  of  transplanted  pop- 
ulations. (See  also  W89-10086)  (Author's  abstract) 
W89- 10088 


INNOVATIVE  DESIGNS  FOR  WATER  QUAL- 
ITY MONITORING:  ARE  WE  ASKING  THE 
QUESTIONS  BEFORE  THE  DATA  ARE  COL- 
LECTED, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

J.  A.  Perry,  D.  J.  Schaeffer,  and  E.  E.  Herricks. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  28-39,  1  fig,  23  ref, 
append. 

Descriptors:  'Pollutant  identification,  'Monitor- 
ing, 'Network  design,  'Water  quality  control, 
Data  collections,  Environmental  quality,  Environ- 
mental Audit,  Decision  making,  Ponds. 

A  systematic  process  called  the  Environmental 
Audit  was  used  as  a  tool  for  guiding  management 
decision  making  and  for  design  of  monitoring  pro- 
grams. This  produced  data  which  leads  directly  to 
real  environmental  information  (in  contrast  to  pure 
data).  As  an  example,  the  Audit  was  applied  to  a 
study  of  the  water  quality  impacts  of  smokes  and 
obscurants  on  Army  training  land  in  connection 
with  opposition  from  an  environmental  watchdog 
group.  It  involved  characterizing  the  biota  in  each 
of  two  ponds,  determining  the  bulk  water  chemis- 
try for  each  pond,  determining  if  the  ponds  have 
similar  water  chemistries  each  time  samples  are 
collected,  determining  whether  biotic  composition 
is  affected  by  chemical  exposure,  determining 
whether  the  presence  or  absence  of  specified  spe- 
cies are  related  to  the  gross  measures  of  chemical 
composition  identified  earlier,  and  determining 
whether  chemical  exposure  is  affecting  biotic  com- 
position. Advantages  of  the  Audit  include  aware- 
ness of  questions  to  be  addressed  and  of  limitations 
on  answers  before  data  are  collected.  Resources 
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are  allocated  based  on  a  risk  definition  viewed  in 
social   or  political   terms.   (See  also  W89- 10086) 
(Cassar-PTT) 
W89-10089 


MONITORING,  RESEARCH,  AND  MANAGE- 
MENT: INTEGRATION  FOR  DECISIONMAK- 
ING IN  COASTAL  MARINE  ENVIRONMENTS, 

National   Oceanic   and   Atmospheric  Administra- 
tion, Rockville,  MD.  Ocean  Assessments  Div. 
J.  S.  O'Connor,  and  D.  A.  Fleming. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  70-90,  5  fig,  61  ref. 

Descriptors:  'Water  pollution  effects,  *Estuaries, 
•Coastal  waters,  *Network  design,  'Marine  envi- 
ronment, *Waste  management,  *Monitoring, 
Water  quality  control,  Research,  Ecosystems, 
Chesapeake  Bay,  New  York,  Fish,  Flounder,  Pop- 
ulation dynamics,  Decision  making,  Model  studies, 
Research. 

A  rationale  is  presented  for  making  research  and 
monitoring  interdependent  to  maximize  the  contri- 
butions of  both  activities  to  environmental  manage- 
ment. Emphasis  is  placed  upon  better  choices  of 
temporal  and  spatial  scales  of  marine  assessments, 
thereby  improving  managerial  guidance  from  mon- 
itoring and  research.  While  appropriate  scales  are 
functions  of  particular  environmental  issues,  the 
most  useful  scales  appear  to  be  long-term  (includ- 
ing truly  historical)  and  regional.  The  likelihood  in 
the  near-term  of  only  limited  incremental  advances 
in  understanding  ecosystem  processes,  with  mar- 
ginal improvements  in  predictability,  leads  to  an 
argument  for  more  emphasis  upon  the  use  of  mana- 
gerially  helpful,  necessarily  simple  models.  One 
such  model  is  presented  to  characterize  the  geo- 
graphical prevalence  of  fin  erosion  in  winter  floun- 
der (Pseudopleuronectes  americanus),  relative  to 
the  sources  of  plausable  causes,  from  Canada  to 
Delaware  Bay.  Changing  emphasis  from  laborato- 
ry bioassays  to  field  population-level  effects  is  an 
important  and  essential  step  toward  integrating 
ecosystem-level  knowledge  into  the  managerial 
and  regulatory  milieu.  It  is  now  possible  to  quanti- 
fy the  geographic  and  temporal  associations  among 
man's  waste  sources  and  some  of  their  biological 
effects.  Further  elaboration  of  source-fate-effects 
understanding  with  the  help  of  simple  models  (for 
example,  indices)  is  often  more  useful  to  managers 
than  is  detailed,  piecemeal  quantification  of  seem- 
ingly intractable  ecosystem  dynamics.  (See  also 
W89-10O86)  (Author's  abstract) 
W89-10092 


MULTIDECADE  TREND-MONITORING  PRO- 
GRAM FOR  CHESAPEAKE  BAY,  A  TEMPER- 
ATE EAST  COAST  ESTUARY, 

Environmental    Protection    Agency,    Annapolis, 
MD.  Chesapeake  Bay  Program. 
K.  Mountford,  and  G.  B.  Mackiernan. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  p  91-106,  9  fig,  2  tab,  19  ref. 

Descriptors:  *Water  pollution  effects,  'Estuaries, 
*Water  quality,  'Network  design,  *Data  collec- 
tions, 'Monitoring,  *Eutrophication,  'Chesapeake 
Bay,  Nutrients,  Organic  matter,  Chlorophyll,  Phy- 
toplankton,  Zooplankton,  Fish,  Sediments,  Estua- 
rine  environment,  Oxygen  depletion,  Stratification. 

In  1984  a  167-station  network  reporting  to  a 
common  data  bank  was  established  for  monitoring 
water  quality  in  the  Chesapeake  Bay.  This  was 
prompted  by  increasing  periods  of  deep  water 
anoxia,  poor  spawning  success  by  the  anadromous 
fish  species,  and  declines  in  submerged  aquatic 
vegetation.  The  program  was  designed  to  operate 
for  15  to  20  years  and  to  define  trends  in  bay  water 
and  sediment  quality.  Twenty  water  and  sediment 
quality  parameters  are  monitored  20  times  each 
year  in  the  main  stem  and  principal  tidal  tributar- 
ies. Collections  link  with  studies  of  sediment  or- 
ganics,  toxics,  benthos,  phytoplankton,  zooplank- 
ton, and  commercially  harvested  species.  Data  for 
1984  reveal  that  large  riverine  inflows  produced 
intense  water  column  stratification  and  unusually 
widespread  anoxia  in  the  main  stem  of  the  bay. 


However,  mixing  events  and  wind  forcing  tempo- 
rarily reduced  severity  and  promoted  reaeration. 
Also  noted  were  pulses  of  nutrient  input  into  the 
estuary,  nutrient  regeneration  in  subpycnoclinal 
water,  phytoplankton  response  to  nutrients,  and 
potential  nutrient  limitation.  See  also  W89-10086) 
(Cassar-PTT) 
W89-10093 


COASTAL  MONITORING:  EVALUATION  OF 
MONITORING  METHODS  EN  NARRAGAN- 
SETT  BAY,  LONG  ISLAND  SOUND  AND  NEW 
YORK  BIGHT,  AND  A  GENERAL  MONITOR- 
EMG  STRATEGY, 

Environmental  Protection  Agency,  Narragansett, 
RI.  Environmental  Research  Lab. 
D.  K.  Phelps,  C.  H.  Katz,  K.  J.  Scott,  and  B.  H. 
Reynolds. 

IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  107-124,  4  fig,  2  tab, 
47  ref.  Contract  68-03-3236. 

Descriptors:  'Water  pollution  effects,  'Fdstuaries, 
•Network  design,  'Data  acquisition,  'Coastal 
waters,  'Monitoring,  'Water  quality,  Bioindica- 
tors,  Narragansett  Bay,  Long  Island  Sound,  New 
York  Bight,  Marine  environment,  Sludge  disposal, 
Waste  management,  Population  dynamics,  Mussels, 
Bioindicators,  Benthos,  Heavy  metals. 

Biological,  chemical,  and  physical  monitoring 
methods  were  evaluated  and  a  research  strategy 
for  coastal  monitoring  presented.  Methods  were 
tested  in  Narragansett  Bay,  which  has  an  environ- 
mental gradient  of  known  contaminant  concentra- 
tions and  composition.  Methods  which  worked 
well  at  that  site  were  then  tested  in  Long  Island 
Sound  and  New  York  Bight.  The  monitoring  strat- 
egy emphasized  an  initial  biological  examination  of 
the  effects  of  contaminants  on  marine  organisms 
rather  than  chemical  analysis.  Biological  monitor- 
ing methods  involved  cellular  techniques  (adeny- 
late energy  charge,  sister  chromatid  exchange,  me- 
tallothionein  induction,  blood  chemistry),  tissue  ex- 
amination (histopathology,  gill  respirometry,  mi- 
crobiological studies),  measurement  of  growth  and 
survival  in  individuals,  population  dynamics,  and 
community  structure  sampling.  Chemical  methods 
involved  analysis  of  tissue  residues  for  bioaccumu- 
lation  and  of  sediment  and  water  columns.  Physical 
monitoring  used  bathymetry  and  REMOTS  inter- 
face camera,  side  scan  sonar,  and  suspended  partic- 
ulate analysis.  (See  also  W89-10086)  (Cassar-PTT) 
W89- 10094 


MUSSEL  WATCH:  MEASUREMENTS  OF 
CHEMICAL  POLLUTANTS  ES  BIVALVES  AS 
ONE  INDICATOR  OF  COASTAL  ENVIRON- 
MENTAL QUALITY, 

Woods    Hole    Oceanographic    Institution,    MA. 
Coastal  Research  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 10095 


ESTUARESE  INVERTEBRATES  AND  FISH: 
SAMPLING  DESIGN  AND  CONSTRAINTS 
FOR  LONG-TERM  MEASUREMENTS  OF 
POPULATION  DYNAMICS, 

Smithsonian  Environmental  Research  Center, 
Edge  water,  MD. 

A.  H.  Hines,  P.  J.  Haddon,  J.  J.  Miklas,  L.  A. 
Weichert,  and  A.  M.  Haddon. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  140-164,  11  fig,  4  tab, 
39  ref. 

Descriptors:  'Estuaries,  'Network  design,  'Sam- 
pling, 'Invertebrates,  'Fish,  'Salinity,  'Population 
dynamics,  'Monitoring,  'Chesapeake  Bay, 
Drought  effects,  Crabs,  Rhode  River,  Water  qual- 
ity, Seasonal  variation,  Fish  populations,  Clams, 
Shellfish,  Statistical  analysis,  Population  dynamics, 
Rhode  River. 

Water  quality  parameters,  invertebrates,  and  fish 
were  studied  in  the  Rhode  River  estuary,  a  subes- 
tuary  of  the  Chesapeake  Bay,  in  1979-1985  as  the 
beginning  of  a  long-term  data  collection  program. 


The  study  period  included  Tropical  Storm  David 
and  a  drought,  during  which  salinity  deviated 
markedly  from  the  long-term  average.  The 
drought  caused  salinity  deviation  of  the  same  mag- 
nitude as  the  storms,  but  of  much  longer  duration. 
ANOVA  and  ANCOVA  models  accounted  for  12 
to  82%  of  the  variation  in  population  abundance, 
depending  on  the  species.  All  but  two  species 
showed  significant  differences  in  population  abun- 
dances among  years  in  six  years'  data  for  19  in- 
faunal  invertebrate  species,  six  years  for  18  species 
of  nearshore  fish,  and  five  years  for  five  species  of 
epibenthic  fish  and  crabs.  Most  species  showed 
severalfold  differences  in  abundance  among  years. 
About  half  of  the  infaunal  species,  several  of  the 
nearshore  fish,  and  four  epibenthic  species  showed 
significant  responses  to  elevated  salinities.  Howev- 
er, only  1  to  6%  of  the  variation  in  any  one  species 
was  explained  by  salinity  changes.  Other  factors 
influencing  population  dynamics  were  (1)  signifi- 
cant spatial  variation  and  the  significant  interaction 
of  time  and  spatial  variation,  (2)  the  importance  of 
water  quality  parameters  other  than  salinity  and  of 
meteorological  factors,  (3)  the  overriding  of  salini- 
ty by  predation  and  other  factors  during  some 
periods,  (4)  the  small  spatial  scale  of  the  study,  (5) 
the  lack  of  effects  on  the  euryhaline  species  be- 
cause of  study  area  being  at  the  low  end  of  the 
mesohaline  zone,  and  (6)  possible  biases  of  short- 
term  variation  because  of  the  usually  high  salinities 
throughout  the  study  period.  (See  also  W89- 10086) 
(Cassar-PTT) 
W89-10096 


MONITORING  AND  QUALITY  ASSURANCE 
PROCEDURES  FOR  THE  STUDY  OF  REMOTE 
WATERSHED  ECOSYSTEMS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Biological  Sciences. 
R.  Stottlemyer. 

IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  189-198,  1  fig,  3  tab, 
6  ref 

Descriptors:  'Network  design,  'Path  of  pollutants, 
'Monitoring,  'Quality  control,  'Data  collections, 
•Ecosystems,  Nutrients,  Streams,  Lakes,  Precipita- 
tion, Water  quality,  Air  pollution,  Watersheds, 
Sampling. 

A  series  of  sampling  and  data  quality  objectives 
and  procedures  were  developed  to  permit  estima- 
tion of  accuracy  of  field  methods  and  sample  integ- 
rity and  to  determine  analytical  bias  and  precision 
in  the  laboratory.  These  methods  are  necessary 
because  the  remote  sites  may  not  be  experimentally 
manipulated  and  study  repetition  is  not  normally 
possible.  The  system  uses  a  series  of  internal  and 
external  audits  and  relies  on  existing  protocols 
developed  by  national  monitoring  and  research 
organizations.  Examples  are  given  from  studies  in 
upper  midwest  and  intermountain  states  and  in 
Alaska.  The  importance  of  consistency  in  field 
methods  was  emphasized,  especially  in  the  north- 
ern regions.  For  example,  warming  field  samples  to 
a  uniform  temperature  before  analysis  significantly 
improved  results.  Diurnal  variations  in  some  water 
quality  parameters  were  also  important  in  timing  of 
sampling.  Split  sampling  did  not  prove  to  be  useful. 
Use  of  bulk  collectors  for  snowfall  in  remote  sites 
appeared  to  be  suitable,  according  to  analysis  of 
ion  concentrations.  Storage  of  filtered  stream  sam- 
ples under  refrigeration  showed  little  change  in 
cation  concentration  in  6  weeks.  However,  nitrate 
decreased  and  sulfate  increased.  Nonrefrigerated 
samples  lost  potassium  and  nitrate.  Filtering  of 
samples  added  significant  amounts  of  certain  ions 
to  the  sample,  showing  the  importance  of  prerins- 
ing  filters  with  deionized  water.  (See  also  W89- 
10086)  (Cassar-PTT) 
W89-10099 


GROUND-WATER  CONTAMINATION:  FIELD 
METHODS. 

A  symposium  sponsored  by  ASTM  Committees  D- 
19  on  Water  and  D-18  on  Soil  and  Rock,  Cocoa 
Beach,  FL,  2-7  Feb.  1986.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.  ASTM 
Special  Publication  no.  963.  1988.  491p.  Edited  by 


213 


Field  7— RESOURCES  DATA 


Group  7A — Network  Design 


A.G.  Collins  and  A.I.  Johnson. 

Descriptors:  'Geophysics,  'Observation  wells, 
'Water  sampling,  'Handbooks,  'Data  acquisition, 
•Symposium,  'Groundwater  pollution,  'Water 
pollution  control,  'Field  tests,  Pollutant  identifica- 
tion, Planning,  Geohydrology,  Water  pollution 
sources.  Drilling. 

Because  of  the  increasing  interest  in  prevention  of 
groundwater  contamination  and  the  need  for  na- 
tionally recognized  methods  for  investigation  of 
contamination,  a  Symposium  on  Field  Methods  for 
Groundwater  Contamination  Studies  and  their 
Standardization  was  held  2-7  February,  1986,  in 
Cocoa  Beach,  Florida,  sponsored  and  organized  by 
the  American  Society  for  Testing  and  Materials 
Committees  D-19  on  Water  and  D-18  on  Soil  and 
Rock.  Thirty-seven  of  the  papers  presented  at 
theosium  were  published,  and  concern  methods 
related  to  quality  assurance;  geophysical  explora- 
tion; well-drilling;  construction,  monitoring,  and 
development  of  monitoring  wells;  groundwater 
sampling  and  sampling  in  unsaturated  soils;  soil 
permeability;  uonpoint  source  investigations;  and  a 
variety  of  actual  case  histories.  This  Special  Tech- 
nical Publication  has  been  divided  into  the  follow- 
ing chapters:  (1)  Quality  Assurance,  (2)  Geophysi- 
cal Methods,  (3)  Well  Drilling  and  Completion,  (4) 
Water  Sampling  (Saturated  and  Unsaturated 
Zones),  (5)  Laboratory  and  Field  Analyses,  and  (6) 
Case  Studies.  Overall,  the  papers  emphasize  that 
regulations  related  to  the  prevention  of  ground- 
water contamination  were  formulated  before  meth- 
ods fully  adequate  for  meeting  regulation  require- 
ments had  been  developed  to  the  point  where  they 
could  be  easily  converted  into  consensus  standards. 
This  volume  could  be  helpful  in  pointing  the  way 
for  the  fine-tuning  needed  to  modify  some  existing 
methods  for  investigations  of  groundwater  con- 
tamination or  in  pointing  to  research  needed  for 
new  methods  and  materials  for  investigations  of 
groundwater  supply.  (See  W89-10154  thru  W89- 
10190)  (Fish-PTT) 
W89-10153 


DEVELOPMENT   OF   EFFECTIVE   GROUND- 
WATER SAMPLING  PROTOCOLS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Ground-Water  Section. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10154 


INTEGRATING  GEOPHYSICAL  AND  HYDRO- 
GEOLOGICAL  DATA:  AN  EFFICIENT  AP- 
PROACH TO  REMEDIAL  INVESTIGATIONS 
OF  CONTAMINATED  GROUNDWATER, 

Toledo  Univ.,  OH.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-10157 


IN  SITU,  TIME-SERIES  MEASUREMENTS 
FOR  LONG-TERM  GROUND-WATER  MONI- 
TORING, 

Technos,  Inc.,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10158 


COMBINING  SURFACE  GEOELECTRICS  AND 
GEOSTATISTICS  FOR  ESTIMATING  THE 
DEGREE  AND  EXTENT  OF  GROUND-WATER 
POLLUTION, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-10159 


GROUND-WATER  MONITORING  FIELD 
PRACTICE-AN  OVERVIEW, 

Central  Mine  Equipment  Co.,  St.  Louis,  MO. 
C.  O.  Riggs,  and  A.  W.  Hatheway. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  121-136,  8  fig,  41  ref. 

Descriptors:  'Observation  wells,  'Network  design, 
•Groundwater  management,  'Monitoring,  'Ad- 
ministrative decisions,   'Legal  aspects,  Well  per- 


mits, Inspection,  Drilling,  Field  tests,  Well  casings, 
Well  screens,  Water  samples,  Geologic  control, 
Hydrology,  Water  analyses,  Pollutant  identifica- 
tion. 

The  greatest  difficulties  in  providing  groundwater 
monitoring  installations  have  not  generally  resulted 
from  a  need  to  develop  new  technologies  but  from 
the  need  to  define  and  implement  the  administra- 
tive and  communicative  procedures  that  are  re- 
quired for  legal  and  fiscal  control.  Many  of  the 
required  field  procedures  that  must  be  understood 
by  permit  writers  and  their  inspectors  have  never 
been  researched  and  documented  but  exist  as 
evolved  in  day-to-day  geotechnical  practice  and 
water  well  contracting.  The  field  solution  usually 
requires  the  selection  of  the  appropriate  available 
installation  procedure.  Selection  of  the  well  casing, 
intake  screen,  and  sampling  device  according  to 
material  constituents  is  currently  the  most  'unset- 
tled' aspect  of  groundwater  monitoring  practice.  It 
is  emphasized  that  the  field  installation  of  a  moni- 
toring well  system  must  relate  to  the  site  geology 
and  hydrology,  and  that  each  groundwater  moni- 
toring device  must  be  installed  using  the  most 
appropriate  drilling  tools  and  techniques,  and  well 
materials,  according  to  the  suspected  contaminants 
and  the  required  accuracy  of  analysis.  (See  also 
W89-10153)  (Author's  abstract) 
W89-10162 


DESIGN  CONSIDERATIONS  AND  THE  QUAL- 
ITY OF  DATA  FROM  MULTIPLE-LEVEL 
GROUNDWATER  MONITORING  WELLS, 

Westbay  Instruments  Ltd.,  North  Vancouver  (Brit- 
ish Columbia). 

F.  D.  Patton,  and  H.  R.  Smith. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  206-217,  7  fig,  5  ref. 

Descriptors:  'Groundwater  quality,  'Monitoring, 
'Observation  wells,  'Quality  control,  Design  crite- 
ria, Water  quality,  Water  sampling,  Data  acquisi- 
tion, Drilling,  Plumes,  Sealants,  Piezometry, 
Chemical  analysis,  Boreholes,  Fluid  mechanics. 

Several  basic  aspects  of  design  are  considered. 
These  include  the  spatial  distribution  and  length  of 
monitoring  zones  and  the  percentage  of  the  drill 
hole  containing  seals.  Emphasis  is  placed  upon 
multiple-level  monitoring  wells  because,  for  most 
sites,  they  appear  to  be  necessary  to  satisfy  the 
requirements  for  establishing  the  three-dimensional 
distribution  of  natural  piezometric  and  chemical 
data,  as  well  as  the  influence  of  superimposed  local 
variations.  To  facilitate  the  discussion  of  multiple- 
level  monitoring  wells,  a  proposed  classification  is 
presented.  Attention  is  given  to  mixing  of  fluids  in 
the  well  bore  annulus.  Errors  introduced  by  such 
mixing  are  shown  to  be  related  to  the  length  of  the 
monitoring  zone  with  respect  to  the  geometry  and 
uniformity  of  the  groundwater  plumes.  Analyses  of 
samples  affected  by  fluids  mixing  prior  to  and 
during  sampling  are  shown  to  lead  to  significant 
errors  in  determining  in  situ  water  quality.  It  is 
concluded  that  water  samples  and  fluid  pressures 
from  short  monitoring  zones  will  generally  be  of  a 
higher  quality  (that  is,  more  representative  of  in 
situ  conditions)  than  data  from  longer  monitoring 
zones.  (See  also  W89-10153)  (Author's  abstract) 
W89-10169 


GROUND-WATER  MONITORING  TECH- 
NIQUES FOR  NON-POINT-SOURCE  POLLU- 
TION STUDIES, 

South  Dakota  Dept.  of  Water  and  Natural  Re- 
sources, Brookings. 
C.  G.  Kimball. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  430-441,  1  fig,  11  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Net- 
work design,  'Observation  wells,  'Monitoring, 
•Groundwater  pollution,  Field  tests.  Water  sam- 
pling, Project  planning,  Path  of  pollutants,  Geohy- 
drology, Chemical  analysis,  Statistics,  Engineering, 
Nitrogen,  Pesticides,  Agricultural  chemicals, 
South  Dakota. 


The  results  of  a  groundwater  monitoring  project 
rely  on  samples  collected  from  monitoring  wells. 
The  wells  must  be  properly  installed,  constructed, 
and  placed  in  accordance  with  project  objectives 
and  goals.  Groundwater  sampling  must  be  con- 
ducted such  that  a  representative  sample  is  consist- 
ently obtained.  Groundwater  monitoring  system 
design  considerations  include  project  goals  and 
objectives,  geology,  hydrologic  characteristics, 
chemical  parameters  to  be  monitored,  and  analysis 
and  evaluation  plans.  To  achieve  a  high-quality 
monitoring  project  with  the  capability  of  meeting 
project  goals  and  objectives,  the  integration  of  a 
number  of  disciplines  is  necessary.  Hydrogeolo- 
gists,  geologists,  chemists,  statisticians,  engineers, 
and  trained  and  experienced  technical  field  person- 
nel all  provide  valuable  input.  A  Comprehensive 
Monitoring  and  Evaluation  project  designed  to 
detect  changes  in  nitrogen  and  pesticide  concentra- 
tions from  agricultural  activities  is  underway  in 
eastern  South  Dakota.  The  geology  and  sampling 
situations  encountered  vary  considerably  through- 
out the  project  area.  Experience  gained  through 
this  project  and  techniques  and  methodologies  ap- 
plicable to  groundwater  monitoring  are  presented. 
(See  also  W89-10153)  (Author's  abstract) 
W89-10187 


GEOLOGIC  AND  FLOW-SYSTEM-BASED  RA- 
TIONALE FOR  GROUND- WATER  SAMPLING, 

Agricultural  Research  Service,   University  Park, 
PA.  Northeast  Watershed  Research  Center. 
J.  B.  Urban,  and  W.  J.  Gburek. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  468-481,  6  fig,  3  tab,  16  ref. 

Descriptors:  'Water  sampling,  'Groundwater 
movement,  'Hydraulic  properties,  'Geologic  con- 
trol, 'Monitoring,  Flow  system,  Hydrologic  data, 
Sedimentary  rocks,  Fracture  permeability,  Hy- 
draulic conductivity,  Watersheds,  Stream  profiles, 
Water  quality,  Observation  wells,  Recharge,  Dis- 
charge measurement,  Pennsylvania. 

Representative  measurements  of  groundwater  re- 
quire a  sampling  protocol  based  on  the  physical 
and  hydraulic  properties  of  the  geologic  materials. 
Measurements  must  be  made  within  the  context  of 
the  site  and  areal  groundwater  flow  systems.  A 
multizone  geologic  system  in  east-central  Pennsyl- 
vania is  used  as  an  example  of  instrumentation  by 
geologic  and  hydrologic  criteria.  Geology  is  that 
of  a  weathered,  fractured,  sedimentary  rock  mantle 
overlying  deeper,  less  fractured,  sedimentary  rock 
strata.  The  domain  of,  and  controls  on,  groundwat- 
er flow  within  the  shallow  ( <  1 5  meters)  and  deep 
(15  to  100  meters)  fracture  systems  are  examined. 
A  systematic  approach,  using  commonly  available 
information,  identifies  the  areal  extent,  depth,  hy- 
draulic conductivity  distribution,  and  paths  of 
groundwater  flow  in  the  two  systems.  This  ap- 
proach was  tested  within  a  7.4-square-kilometer 
watershed  and  at  stream-valley  cross  sections.  The 
findings  indicate  that  groundwater  quality  distribu- 
tion is  accurately  portrayed  in  both  settings  if  the 
sampling  scheme  is  based  on  geologic  and  flow 
system  controls.  Groundwater  sampling  wells  must 
be  located,  and  their  data  interpreted,  by  grouping 
according  to  geology  and  the  groundwater  flow 
system  elements  of  recharge,  lateral  flow,  and  dis- 
charge zones.  (See  also  W89-10153)  (Author's  ab- 
stract) 
W89-10190 


CASE  FOR  SIMULTANEOUS  TOXICITY  TEST- 
ING AT  DD7FERENT  LEVELS  OF  BIOLOGI- 
CAL ORGANIZATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-10216 


HEATED  PURGE  AND  TRAP  METHOD  DE- 
VELOPMENT AND  TESTING, 

Battelle  Columbus  Div.,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 10250 
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IMPORTANCE  OF  CLOSE-INTERVAL  VERTI- 
CAL SAMPLING  IN  DELINEATING  CHEMI- 
CAL AND  MICROBIOLOGICAL  GRADD3NTS 
IN  GROUND- WATER  STUDIES, 

Geological  Survey,  Denver,  CO. 
R.  L.  Smith,  R.  W.  Harvey,  J.  H.  Duff,  and  D.  R. 
LeBlanc. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground- Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  B-33-B-35,  5  fig,  1  ref. 

Descriptors:  *Bacteria,  *Data  acquisition,  *Cape 
Cod,  'Microbiological  studies,  'Sampling,  'Massa- 
chusetts, 'Wastewater  pollution,  'Path  of  pollut- 
ants, 'Groundwater  pollution,  Biomass,  Aquifer 
properties,  Glacial  aquifers. 

Vertical  gradients  affect  the  geochemical  nature  of 
an  aquifer  and  therefore  the  microbial  processes  in 
the  aquifer.  A  study  was  conducted  to  determine 
detailed  vertical  gradients  of  chemical  and  micro- 
biological properties  within  the  contaminant  plume 
at  the  Otis  Air  Force  Base  toxic  waste  study  site 
(Cape  Cod,  Massachusetts).  The  steepness  of  the 
gradients  within  the  contaminant  plume  dictates 
the  sampling  intervals  necessary  for  future  work  at 
this  site,  particularly  for  microbiological  studies. 
Detailed  vertical  sampling  was  done  with  a  multi- 
level sampling  device  with  15  ports  spaced  0.6  m 
apart  along  an  8.5-cm-long  section  of  3.2-cm  diam- 
eter polyvinylchloride  pipe.  The  depths  sampled 
crossed  the  boundary  between  water  contaminated 
with  water  originating  in  sewage  disposal  ponds 
and  uncontaminated  water.  Depth  profiles  of  spe- 
cific conductance  and  chloride  exhibited  steep  ver- 
tical gradients.  Bacterial  abundance  increased  to  as 
much  as  27-fold  over  background  levels  at  one 
point  in  the  profile,  with  the  same  part  of  the 
profile  (around  10  m)  where  specific  conductance 
and  nitrate  values  were  highest.  The  bacterial  pop- 
ulation changed  from  small,  relatively  uniform 
cells  to  much  larger,  morphologically  diverse  or- 
ganisms. Total  cell  biomass  increased  from  1.5 
microgram  C/L  at  6.1  m  to  96  microgram  C/L  at 
14  m.  Growth  rates  also  increased  over  this  depth 
interval,  but  not  uniformly.  The  results  of  this 
study  demonstrate  that  relatively  steep  gradients  of 
chemical  and  microbiological  properties  occur  in 
contaminated  groundwater.  The  detection  of  these 
gradients  requires  close-interval  sampling.  (See 
also  W89-10313)  (Rochester-PTT) 
W89-10326 


INFLUENCE   OF   GEOCHEMICAL   HETERO- 
GENEITY IN  A  SAND  AND  GRAVEL  AQUI- 
FER ON  THE  TRANSPORT  OF  NONIONIC 
ORGANIC   SOLUTES:   METHODS   OF   SEDI- 
MENT CHARACTERIZATION, 
Geological  Survey,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10329 


REVIEW  OF  A  FRAMEWORK  FOR  IMPROV- 
ING SURFACE  WATER  MONITORING  SUP- 
PORT FOR  DECISION-MAKING. 

Environmental   Protection   Agency,   Washington, 
DC.  Science  Advisory  Board. 
For  primary  bibliographic   entry   see  Field   5G. 
W89- 10388 


MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  I: 
PROGRAM  DESIGN, 

International     Science     and     Technology,     Inc., 

Reston,  VA. 

For  primary  bibliographic   entry   see  Field   5G. 

W89-10391 


MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  II: 
QUALITY  ASSURANCE  PLAN, 

International     Science     and     Technology,     Inc., 

Reston,  VA. 

For  primary  bibliographic   entry   see   Field    5G. 

W89-10392 


STATISTICAL  METHODS  FOR  ENVIRON- 
MENTAL POLLUTION  MONITORING, 

Corvallis  Environmental  Research  Lab.,  OR. 

R.  O.  Gilbert. 

Van  Nostrand  Reinhold  Co.,  New  York.  1987.  320 

P- 

Descriptors:  'Water  quality,  'Network  design, 
•Statistical  methods,  'Monitoring,  'Data  interpre- 
tation, 'Statistical  analysis,  Water  sampling,  Pollut- 
ant identification. 

A  broad  range  of  statistical  design  and  analysis 
methods  that  are  particularly  well  suited  to  pollu- 
tion data,  are  discussed,  and  key  statistical  tech- 
niques are  described  in  easy-to-comprehend  terms. 
Practical  examples,  exercise,  and  case  studies  are 
used  as  illustrations.  The  book  begins  by  discussing 
a  space-time  framework  for  sampling  pollutants, 
and  then  shows  how  to  use  statistical  sample 
survey  methods  to  estimate  average  and  total 
amounts  of  pollutants  in  the  environment,  and  how 
to  determine  the  number  of  field  samples  and  meas- 
urements to  collect  for  this  purpose.  Then  a  broad 
range  of  statistical  analysis  methods  are  described 
and  illustrated,  including:  determining  the  number 
of  samples  needed  to  find  hot  spots;  analyzing 
pollution  data  that  are  lognormally  distributed; 
testing  for  trends  over  time  or  space;  estimating  the 
magnitude  of  trends;  and  comparing  pollution  data 
from  two  or  more  populations.  New  areas  in  this 
book  include  statistical  techniques  for  data  that  are 
correlated,  reported  as  less  than  the  measurement 
detection  limit,  or  obtained  from  field-composited 
samples.  Nonparametric  statistical  analysis  meth- 
ods are  emphasized  since  parametric  procedures 
are  often  not  appropriate  for  pollution  data.  This 
book  also  provides  an  illustrated  comprehensive 
computer  code  for  nonparametric  trend  detection 
and  estimation  analyses  as  well  as  nineteen  statisti- 
cal tables  to  permit  easy  application  of  the  dis- 
cussed statistical  techniques.  (Lantz-PTT) 
W89- 10403 


RESULTS  OF  QUALIFICATION  TESTS  ON 
WATER  LEVEL  SENSING  INSTRUMENTS, 
1986, 

Geological  Survey,  Bay  Saint  Louis,  MS.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10414 


HYDROLOGICAL  SAMPLING:  A  CHARAC- 
TERIZATION IN  TERMS  OF  RAINFALL  AND 
BASIN  PROPERTIES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-10419 


EVALUATION  OF  AGRICULTURAL  BEST- 
MANAGEMENT  PRACTICES  IN  THE  CONES- 
TOGA  RIVER  HEADWATERS,  PENNSYLVA- 
NIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10454 
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SULFUR  AND  NUTRIENT  ANALYSIS  IN 
SEDIMENTS  AND  SEDIMENT  INTERSTITIAL 
WATER, 

Technische  Univ.   Berlin  (Germany,  F.R.).   Inst. 

fuer  Oekologie. 

W.  Ripl,  and  J.  Michel. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.   34,  No.  2,  p   109-117, 

1988.  3  fig,  13  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
•Pollutant  identification,  'Sediments,  'Lake  sedi- 
ments, 'Sulfur,  'Nutrients,  'Interstitial  water, 
Flow  injection  analysis,  Lakes,  Phosphorus  com- 
pounds, Nitrogen  compounds,  Digestion,  Dialysis. 


A  suite  of  analytical  methods  for  pretreatment  and 
digestion  of  lake  sediment  samples,  interstitial 
water  sampling  and  flow  injection  analysis  (FIA) 
of  nutrients  in  lake  sediments  and  interstitial  water 
is  described.  A  specific  method  was  developed 
which  permits  quick  and  uncomplicated  sulfur  de- 
termination in  connection  with  the  analysis  of 
phosphorous  and  nitrogen  compounds.  The  intro- 
duction of  FIA,  together  with  the  development  of 
special  equipment  for  the  sampling  of  interstitial 
solutions  and  for  the  rapid  digestion  of  sediment 
samples,  improved  the  state  of  the  art.  FIA  allows 
quick  processing  of  large  numbers  of  samples  (40- 
150  samples/hour)  at  minimal  sample  volumes  (50- 
500  microliters)  by  extremely  low  consumption  of 
chemicals  (0.3-1.2  ml/min).  The  total  analytical 
procedure  consists  of  (1)  pressure  digestion  in 
series  for  sediments,  (2)  total  sulfur  determination 
in  the  sediment,  (3)  in  situ  sampling  of  interstitial 
water  by  means  of  dialysis  technique,  (4)  phos- 
phate determination  in  interstitial  water,  (5)  nitrate 
determination  in  interstitial  water,  and  (6)  sulfate 
determination  in  interstitial  water.  The  methods 
are  well  suited  to  the  requirements  of  laboratories 
with  high  workload  where  routine  analysis  of  lake 
sediments  and  interstitial  waters  are  necessary. 
(Miller-PTT) 
W89-09273 


SEMI-AUTOMATED  COLORIMETRIC 

METHOD  FOR  THE  DETERMINATION  OF 
MONOMERIC  ALUMINUM  SPECIES  IN  NAT- 
URAL WATERS  BY  FLOW  INJECTION  ANAL- 
YSIS, 

Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 
Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09274 


DETERMINATION  OF  2-PHENYLPHENOL 
AND  4-CHLORO-3-METHYLPHENOL  IN 
WATER  AND  SEDIMENTS  BY  LIQUID  CHRO- 
MATOGRAPHY USING  ELECTROCHEMICAL 
DETECTION, 

La  Trobe  Univ.,  Bundoora  (Australia).  Analytical 
Chemistry  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09275 


HPLC  DETERMINATION  OF  LINEAR  ALKYL- 
BENZENESULFONATE  (LAS)  IN  AQUATIC 
ENVIRONMENT:  SEASONAL  CHANGES  IN 
LAS  CONCENTRATION  IN  POLLUTED  LAKE 
WATER  AND  SEDIMENT, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09276 


COMPLEXING  ABILITIES  OF  HYDROUS 
MANGANESE  OXIDE  SURFACES  AND  THEIR 
ROLE  IN  THE  SPECIATION  OF  HEAVY 
METALS, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 

Analytical  and  Applied  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09277 


MICROANALYTICAL  STUDY  OF  THE  GILLS 
OF  ALUMINUM-EXPOSED  RAINBOW  TROUT 
(SALMO  GAIRDNERI), 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09278 


COMPARISON  OF  METHODS  TO  DETER- 
MINE OXYGEN  DEMAND  FOR  BIOREME- 
DIATION  OF  A  FUEL  CONTAMINATED  AQ- 
UIFER, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09279 
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PHYSICAL  RETRIEVAL  OF  RAINFALL 
RATES  OVER  THE  OCEAN  BY  MULTISPEC- 
TRAL  MICROWAVE  RADIOMETRY:  APPLI- 
CATION TO  TROPICAL  CYCLONES, 

Wisconsin  Univ.-Madison.  Space  Science  and  En- 
gineering Center. 
W.  S.  Olson. 

Journal  of  Geophysical  Research  (D)  Atmospheres 
JGRDE3,  Vol.  94,  No.  2,  p  2267-2280,  February 
20,  1989.  6  fig,  2  tab,  36  ref.  NOAA  grant  MO- 
AO1-78-00-4320  and  NRL  contract  N00014-86- 
K-2001. 

Descriptors:  •Rainfall  rate,  'Precipitation,  'Micro- 
waves, 'Radiation,  'Marine  climates,  'Radio- 
metry,  'Remote  sensing,  'Spectral  analysis, 
•Model  studies,  'Tropical  regions,  'Cyclones,  Sea- 
water. 

A  computationally  efficient  numerical  model  has 
been  developed  to  study  the  transfer  of  microwave 
radiation  through  a  horizontally  finite  cloud  of 
hydrometeors.  Although  the  drop-scattering  ef- 
fects are  only  approximated  in  this  model,  it  yields 
radiances  which  agree  well  with  more  rigorous 
model  computations.  Model  parameters  character- 
istic of  tropical  cyclone  rain  cells  over  the  ocean 
are  specified,  and  the  resulting  microwave  intensi- 
ties emerging  from  the  cloud  tops  at  the  Scanning 
Multichannel  Microwave  Radiometer  (SMMR) 
frequencies  (6.6-37  GHz)  are  calculated.  SMMR 
antenna  spatial  response  functions  are  estimated, 
based  upon  sensor  specifications.  The  finite  cloud 
model  and  antenna  response  functions  serve  as  the 
basis  for  a  rainfall  rate  and  rain  area,  are  perturbed 
until  the  mean  square  error  between  model  output 
brightness  temperatures  and  SMMR-measured 
temperatures  is  minimized.  Synthetic  retrieval  tests 
indicate  a  significant  reduction  in  retrieval  error 
(50%)  when  information  from  the  lower  frequency 
SMMR  channels  is  added  to  data  from  the  highest 
resolution  37  GHz  channels.  Upon  application  of 
this  retrieval  method  to  SMMR  imagery  of  three 
hurricanes,  a  mean  retrieval  error  of  57%  is 
achieved  with  respect  to  rainfall  rates  derived  from 
digitized  Weather  Surveillance  Radar,  model  57 
(WSR-57)  data.  (Author's  abstract) 
W89-09299 


APPLICATION  OF  THE  DISCRETE  FRAC- 
TURE NETWORK  CONCEPT  WITH  FIELD 
DATA:  POSSIBrLITIES  OF  MODEL  CALIBRA- 
TION AND  VALIDATION, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Hydraulics  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09325 


CALCULATION  OF  CONSTANT-RATE  DRAW- 
DOWNS FROM  STEPPED-RATE  PUMPING 
TESTS, 

Saskatchewan  Research  Council,  Saskatoon. 
G.  van  der  Kamp. 

Ground  Water  GRWAAR,  Vol.  27,  No.  2,  p  175- 
183,  March-April  1989.  3  fig,  2  tab,  14  ref. 

Descriptors:  'Aquifer  testing,  'Pumping  tests, 
•Pumping,  'Geohydrology,  'Drawdown,  Mathe- 
matical studies,  Water  table,  Model  studies, 
Groundwater  level. 

Drawdown  and  recovery  data  obtained  for 
stepped-rate  pumping  tests  can  be  used  to  calculate 
the  drawdowns  that  would  occur  if  the  test  were 
carried  out  at  a  constant  rate  without  stopping. 
The  recovery  phase  of  constant-rate  pumping  tests 
can  be  analyzed  by  the  same  method  because  ces- 
sation of  pumping  can  be  treated  as  a  step  change 
of  pumping  rate.  The  calculation  assumes  only  that 
pumping  during  each  step  is  at  a  constant  rate,  and 
that  the  principle  of  superposition  is  applicable, 
i.e.,  that  the  groundwater  system  is  linear  and  time- 
invariant.  It  does  not  depend  on  the  availability  of 
theoretical  expressions  for  the  drawdown  due  to 
pumping.  The  calculation  can  be  carried  out  for  as 
long  as  water-level  measurements  are  continued; 
however,  possible  errors  in  the  values  of  calculated 
drawdown  increase  with  increasing  time,  thus  lim- 
iting the  practical  length  of  time  for  which  the 
calculated  values  are  reliable.  The  constant-rate 
drawdown  curves  characterize  the  response  of  the 


linear  time-invariant  groundwater  system  to  pump- 
ing. They  can  be  used  for  the  determination  of 
formation  parameters  if  an  appropriate  theoretical 
model  is  available.  They  can  also  be  used  directly 
to  predict  drawdowns,  and  the  scope  of  this  appli- 
cation can  be  broadened  by  use  of  the  reciprocity 
principle.  In  either  case,  the  use  of  recovery  data 
can  significantly  extend  the  effective  duration  of 
pumping  tests.  (Author's  abstract) 
W89-09338 


EXTRACTION  AND  CHARACTERIZATION  OF 
EXTRACELLULAR  POLYMERS  IN  DIGESTED 
SEWAGE  SLUDGE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-09391 


RUTHENIUM  RED  ADSORPTION  METHOD 
FOR  MEASUREMENT  OF  EXTRACELLULAR 
POLYSACCHARIDES  IN  SLUDGE  FLOCS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
L.  A.  Figueroa,  and  J.  A.  Silverstein. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
33,  No.  8,  p  941-947,  1989.  4  fig,  2  tab,  24  ref.  NSF 
grant  CEE8307281. 

Descriptors:  'Sewage  bacteria,  'Sludge  analysis, 
'Wastewater  analysis,  'Activated  sludge,  'Ad- 
sorption, 'Dyes,  'Wastewater  treatment,  'Floccu- 
lation,  'Polymers,  Polysaccharides,  Ruthenium 
Red  dye  adsorption,  Bacteria. 

A  nondestructive  method  of  measuring  extracellu- 
lar polysaccharides  (ECP)  in  activated  sludge  floes 
using  Ruthenium  Red  dye  adsorption  was  devel- 
oped at  the  Environmental  Engineering  Laborato- 
ry at  the  University  of  Colorado  at  Boulder.  The 
effects  of  pH,  buffer  solution,  dye  concentration, 
sludge  mass,  temperature  and  incubation  time  on 
dye  adsorption  were  determined.  Ruthenium  Red 
dye  adsorption  to  bacterial  floes  was  found  to  fit  a 
Brunauer-Emmett-Teller  isotherm  model.  Of  the 
environmental  conditions  in  the  system,  pH  had 
the  strongest  effect  on  dye  adsorption  to  bacterial 
floes.  The  amount  of  ECP  measured  by  Ruthenium 
Red  adsorption  was  compared  with  ECP  measured 
by  two  chemical  extraction  methods.  Of  all  the 
methods  considered,  Ruthenium  Red  dye  adsorp- 
tion measured  the  highest  amount  of  ECP  with  the 
lowest  amount  of  bacterial  cell  disruption.  Thus, 
Ruthenium  Red  dye  adsorption  was  more  effective 
than  extraction  procedures  for  measurements  of 
ECP  in  activated  sludge  floes.  (Author's  abstract) 
W89-09392 


TWO-COLUMN  ION-EXCHANGE  METHOD 
FOR  THE  DETERMINATION  OF  COPPER- 
COMPLEXING  CAPACITY  AND  CONDITION- 
AL STABILITY  CONSTANTS  OF  COPPER 
COMPLEXES  FOR  LIGANDS  IN  NATURAL 
WATERS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
Y.  Liu,  and  J.  D.  Ingle. 

Talanta  TLNTA2,  Vol.  36,  No.  1/2,  p  185-192, 
1989.  9  fig,  1  tab,  19  ref. 

Descriptors:  'Fate  of  pollutants,  'Ion  exchange, 
'Copper,  'Metal  complexes,  'Path  of  pollutants, 
•Water  analysis,  'Chemical  analysis,  'Natural 
waters,  Stability  analysis,  Model  studies,  Heavy 
metals,  Trace  metals. 

An  automated  two-column  ion-exchange  system 
provides  a  new  rapid  method  for  determining  the 
trace  metal  complexing  capacity  of  ligands  in  natu- 
ral waters.  The  method  was  applied  to  the  determi- 
nation of  the  Cu(II)-complexing  capacities  and  the 
conditional  stability  constants  of  the  complexes 
formed  for  4  microM  NTA,  4  mg/L  humic  acid, 
and  a  river  water  sample.  Compared  to  other  ion- 
exchange  methods,  the  two-column  method  is 
simple  and  rapid,  owing  to  the  automation  of  the 
measurement  process.  One  distinct  characteristic  of 
the  method  is  that  the  complexed  metal  species  are 
preconcentrated  and  measured  directly.  In  most 
methods,  the  free  metal  fraction  is  measured  and 
used  to  calculate  the  complexed  fraction.  The  abili- 


ty to  measure  the  complexed  fraction  directly 
allows  a  rapid  (10  minute),  one-point  determination 
of  complexing  capacity.  The  measurement  scheme 
can  also  be  used  to  estimate  conditional  stability 
constants  in  a  certain  range  for  ligands  in  natural 
water.  To  determine  the  stability  constants  more 
accurately,  it  would  be  necessary  to  develop  a 
model  that  accounts  for  the  concentration  profiles 
of  all  species  along  the  Chelex  column.  At 
present.the  model  used  gives  order-of-magnitude 
estimates  of  the  stability  constants,  in  a  certain 
range,  if  the  dissociation  of  the  complex  is  relative- 
ly fast  in  comparison  with  the  rate  of  passage 
through  the  column.  If  the  corrected  titration 
curve  exhibits  no  curvature,  the  stability  constants 
cannot  be  estimated.  For  the  three  complexing 
media  tested,  the  significant  curvature  of  the  cor- 
rected titration  curves  shows  that  significant  disso- 
ciation of  Cu(II)  complexes  occurs  in  the  column. 
(Miller-PTT) 
W89-09395 


USE  OF  SEEPAGE  METERS  IN  A  GROUND- 
WATER-LAKE INTERACTION  STUDY  IN  A 
FRACTURED  ROCK  BASIN-A  CASE  STUDY, 

Bechtel  Civil,  Inc.,  San  Francisco,  CA. 

M.  P.  Attanayake,  and  D.  H.  Waller. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  15,  No.  6,  p  984-989,  December  1988.  5  fig,  1 

tab,  16  ref. 

Descriptors:  'Seepage  meters,  'Data  acquisition, 
'Surface-ground  water  relations,  'Groundwater 
movement,  'Lakes,  'Seepage,  Meters,  Sediment, 
Rock  basins,  Tracers. 

Applications  of  seepage  meters  in  lakes  with  slight 
bottom  sediments  in  fractured  rock  basins  have  not 
been  reported.  A  study  of  the  hydrogeology  of 
Long  Lake,  at  Halifax  (Nova  Scotia),  used  seepage 
meters  in  this  situation.  Fifteen  meters  were  in- 
stalled in  the  1.7  sq  km  lake-seven  in  a  line  extend- 
ing from  the  shore  and  the  remaining  eight  on  the 
lake  periphery.  Seepage  measurements  were  made 
monthly  over  one  year.  Groundwater  levels  were 
measured  in  boreholes  in  the  fractured  granite  of 
the  watershed.  A  positive  inflow  of  groundwater 
to  the  lake  occurred  through  the  year,  seepage  flux 
at  the  shoreline  meters  varied  from  0.15  to  0.78  ml/ 
sq  m/sec,  with  no  consistent  seasonal  variations. 
Seepage  decreased  exponentially  with  offshore  dis- 
tance. A  linear  relationship  was  evident  between 
water  levels  in  a  borehole  near  the  shore  and  the 
rate  of  seepage  at  the  closest  meter.  Chloride  ap- 
plied to  this  borehole  was  reflected  in  elevated 
chloride  concentrations  in  seepage  collected  by  the 
meter.  (Author's  abstract) 
W89-09401 


DESIGN  AND  EVALUATION  OF  AN  AUTO- 
MATED OXYGEN  UPTAKE  RATE  MEASURE- 
MENT SYSTEM, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

B.  Aidun,  and  D.  W.  Smith. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  6,  p  1015-1021,  December  1988.  5  fig, 
7  ref. 

Descriptors:  'Activated  sludge  process,  'Measur- 
ing instruments,  'Wastewater  treatment,  'Oxygen 
uptake,  Computers,  Testing  procedures. 

The  design  and  operating  procedure  for  a  newly 
developed  automatic  oxygen  uptake  rate  (OUR) 
measurement  apparatus,  proposed  for  use  in  an 
activated  sludge  treatment  process,  is  presented. 
With  the  aid  of  a  microcomputer,  the  unit  is  capa- 
ble of  collecting  a  volume  of  sample,  aerating  the 
sample,  measuring  the  oxygen  concentration  at 
preselected  times,  and  calculating  the  OUR  on  a 
routine  basis.  The  OUR  unit  was  evaluated  using 
three  different  performance  testing  procedures. 
These  were:  (1)  a  calibration  and  general  perform- 
ance test,  (2)  a  long-term  performance  test,  and  (3) 
a  detailed  comparative  performance  test.  The  re- 
sults of  each  of  these  tests  are  presented.  It  is 
proposed  that  potential  problems  in  a  treatment 
plant  can  be  detected  before  they  can  inhibit  the 
treatment  process  and  the  operation  of  the  aeration 
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tanks  may  be  controlled  to  optimize  the  operation 
and  reduce  the  costs  involved.  The  automated 
oxygen  uptake  rate  measurement  system  consists  of 
mechanical  and  electrical  units  which  are  operated 
by  a  microcomputer.  Some  of  the  design  objectives 
of  the  system  included  total  automation,  routine  or 
continuous  operation,  and  flexible  data  collection 
and  presentation  to  assist  the  operator  in  spot  mon- 
itoring of  the  OUR  values  of  an  activated  sludge 
treatment  process.  The  OUR  measurement  system 
was  calibrated  during  its  design  and  put  into  oper- 
ation for  6  months  at  an  activated  sludge  treatment 
plant.  Some  interesting  observations  were  made 
during  this  period  which  include  (1)  the  oscillation 
of  the  OUR  values  in  an  aeration  tank  during  the 
day  and  night,  which  may  be  related  to  the  chang- 
ing hydraulic  inflow  of  the  system,  and  (2)  seasonal 
variation  of  the  OUR  value  in  an  aeration  tank. 
Both  of  these  observations  lead  to  the  conclusion 
that  better  knowledge  of  the  OUR  value  will  lead 
to  better  control  of  the  activated  sludge  process. 
(Miller-PTT) 
W89-09404 


WHAT  TO   DO  ABOUT  DRINKING  WATER 
ADDITIVES  TESTING, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-09410 


SIMPLE,  RAPID  METHOD  FOR  DIRECT  ISO- 
LATION OF  NUCLEIC  ACTOS  FROM  AQUAT- 
IC ENVIRONMENTS, 

Maryland  Univ.,  Baltimore.  Center  for  Biotechnol- 
ogy- 

C.  C.  Somerville,  I.  T.  Knight,  W.  L.  Straube,  and 
R.  R.  Colwell. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  3,  p  548-554,  March  1989. 
5  fig,  24  ref.  ONR  contracts  N00014-86-K-0197 
and  M30OO14-86-K-O696,  NSF  grant  BSR-84- 
011397,  and  EPA  cooperative  agreement  CR-81- 
2246-01-0. 

Descriptors:  'Separation  techniques,  'Nucleic 
acids,  'Isolation,  'Aquatic  environment,  Species 
diversity,  Cloning  applications,  Microbiological 
studies,  Ecology,  Phylogeny,  Biomass. 

Direct  isolation  of  nucleic  acids  from  the  environ- 
ment may  be  useful  in  several  respects,  including 
the  estimation  of  total  biomass,  detection  of  specif- 
ic organisms  and  genes,  estimates  of  species  diver- 
sity, and  cloning  applications.  A  method  was  de- 
veloped that  facilitates  the  concentration  of  micro- 
organisms from  aquatic  samples  and  the  extraction 
of  their  nucleic  acids.  Natural  water  samples  of  350 
to  >  1,000  ml  were  concentrated  on  a  single 
cylindrical  filter  membrane  and  cell  lysis  and  pro- 
teolysis are  carried  out  within  the  filter  housing. 
Crude,  high-molecular-weight  nucleic  acid  solu- 
tions are  then  drawn  off  the  filter.  These  solutions 
can  be  immediately  analyzed,  concentrated,  or  pu- 
rified, depending  on  the  intended  application.  The 
method  is  simple,  rapid  and  economical  and  pro- 
vides high-molecular-weight  chromosomal  DNA, 
plasmid  DNA,  and  speciated  RNAs  which  comi- 
giate  with  5S,  16S  and  23S  rRNAs.  The  methods 
presented  here  include  (1)  concentration  by  filtra- 
tion, (2)  cell  lysis  and  nucleic  acid  extraction,  (3) 
purification  and  concentration,  (4)  nucleic  acid  ex- 
traction from  pure  cultures,  (5)  DNase  and  RNase 
treatments,  (6)  digestion  with  restriction  enzymes, 

(7)  preparation  of  plasmid  DNA  by  alkaline  lysis, 

(8)  agarose  gel  electrophoresis,  and  (9)  determina- 
tion of  DNA  yield.  These  methods  should  prove 
useful  in  studying  both  the  ecology  and  the  phy- 
logeny of  microbes  that  resist  classical  culture 
methods.  (Author's  abstract) 

W89-09419 


LIMNOLOGICAL  MEASUREMENTS  OF  NI- 
TRATE GRADIENTS  IN  THE  LITTORAL  AND 
PROFUNDAL  SEDIMENTS  OF  A  MESO-EU- 
TROPHIC  LAKE  (LAKE  VECHTEN,  THE 
NETHERLANDS), 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09424 


FIELD  STUDY  OF  THE  EFFECT  OF  DEPTH 
ON  METHANE  PRODUCTION  IN  PEATLAND 
WATERS:  EQUIPMENT  AND  PRELIMINARY 
RESULTS, 

Department    of   Agriculture,    Ottawa    (Ontario). 

Land  Reference  Research  Centre. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09428 


AUTOMATED  DIRECT  MEASUREMENTS  OF 
TOTAL  CYANIDE  SPECIES  AND  THIOCYAN- 
ATE,  AND  THEIR  DISTRIBUTION  IN 
WASTEWATER  AND  SLUDGE, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL.  Dept.  of  Research  and  Development. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-09458 


RUBBER  LATEX  ENCASEMENT  OF  UNDIS- 
TURBED CORES  FOR  WATER  FLOW  AND 
POTENTIAL  MEASUREMENTS, 

Montana  Salinity  Control  Association,  Conrad. 
M.  D.  Tomer,  and  A.  H.  Ferguson. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  1,  p  305-308,  January/February  1989. 
2  fig,  3  tab,  13  ref. 

Descriptors:  'Sample  preservation,  'Soil  water, 
'Core  drilling,  'Hydraulic  conductivity,  'Sam- 
pling, 'Data  acquisition,  Mathematical  studies,  Soil 
moisture. 

A  method  of  collection  of  minimally  disturbed  soil 
cores  for  use  in  laboratory  studies  is  described. 
Cores  were  obtained  with  a  standard  soil  sampling 
tube.  The  cores  were  then  centered  in  a  large 
diameter  PVC  tube  and  covered  with  a  liquid 
rubber  latex  molding  compound  that  dries  to  a 
form  fitting  layer  around  the  sample.  The  latex  was 
covered  with  a  thin  layer  of  wax  to  prevent  evapo- 
ration and  the  space  between  the  covered  core  and 
the  PVC  was  filled  with  a  light  weight  concrete 
made  of  vermiculite  and  cement.  These  cores  can 
be  easily  handled  and  cut  to  desired  length  with  a 
table  saw.  Water  flow  and  desorption  data  from 
cores  are  presented.  Saturated  conductivities  of 
core  samples  (K  sub  s)  were  compared  to  estimates 
of  maximum  field  conductivity  (K  sum  m)  based 
on  unit  gradient  approaches  to  flood  plot  drainage 
data.  The  geometric  mean  of  K  sub  s  values  gave  a 
conservative  estimate  as  compared  to  most  K  sub 
m  values.  (Author's  abstract) 
W89-09470 


CURRENT  VANES  FOR  MEASURING  TIDAL 
CURRENTS  IN  ESTUARIES, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 

Inst,  for  Marine  Biology  and  Coastal  Research. 

B.  Kjerfve,  and  C.  Medeiros. 

Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 

Vol.  28,  No.  1,  p  87-93,  January  1989.  3  fig,  1  tab,  6 

ref. 

Descriptors:  'Data  acquisition,  'Instrumentation, 
'Current  meters,  'Tidal  currents,  'Flow  velocity, 
Hydrologic  data  collections,  Drag. 

Current  vanes  used  as  submerged  drags  are  simple, 
reliable  and  inexpensive  instruments  for  measuring 
instantaneous  currents  in  shallow,  tidal  estuaries. 
They  are  superior  to  current  crosses  and  well- 
suited  for  environmental  surveys  of  estuarine  cur- 
rent distributions.  The  vanes  have  been  designed 
for  current  measurements  in  the  range  0.1-1.6  m/ 
sec  and  have  an  average  standard  error  of  the 
mean  of  0.04-0.06  m/sec,  depending  on  the  choice 
of  current  speed  range.  The  drag  coefficient  for 
the  vane  is  calculated  to  vary  between  1.39  and 
1.48.  The  velocity  range  in  which  the  vane  can  be 
used  effectively  is  a  function  of  its  size  and  mass. 
For  measuring  slow  currents,  it  is  desirable  to  have 
a  large,  light-weight  vane  made  of  low-density 
materials.  For  current  measurements  in  stronger 
flow,  it  is  desirable  to  have  a  small,  heavy  vane 
built  of  dense  materials.  Current  vanes  are  con- 
structed from  quarter-inch  Lexan  plastic.  The  cal- 
culation of  flow  speeds  using  current  vanes  is  the 
same  as  for  current  crosses.  (Author's  abstract) 
W89-09476 


REMOTE  SENSING  APPLICATIONS  TO  HY- 
DROLOGICAL  MODELING, 

Centre    National    d'Etudes    des   Telecommunica- 
tions, Issy-les-Moulineaux  (France). 
C.  Ottle,  D.  Vidal-Madjar,  and  G.  Girard. 
Journal  of  Hydrology  JHYDA7,  Vol.  105,  No.  3-4, 
p  369-384,  February  28,  1989.  12  fig,  18  ref. 

Descriptors:  'Remote  sensing,  'Hydrologic 
models,  'Evaporation,  'Soil  water,  'Data  acquisi- 
tion, 'Model  studies,  'Hydrologic  data,  'Infrared 
imagery,  'Hydrologic  budget,  Satellite  technolo- 
gy, Soil  temperature,  Infiltration,  Runoff. 

Surface  temperature  estimated  from  thermal  infra- 
red measurements  may  be  used  to  derive  real  evap- 
oration and  soil  moisture  which  are  of  great  impor- 
tance to  hydrologists  for  the  monitoring  of  the 
hydraulic  budgets  of  soils.  In  order  to  introduce 
the  surface  temperatures  into  the  hydrologic 
models,  the  surface  parameterizations  must  be 
changed.  The  hydrologic  model  of  Girard  (1974) 
was  modified  to  simulate  both  the  hydraulic  and 
energy  budgets  at  the  soil  surface.  The  simulated 
water  budgets  are  compared  to  the  water  deficit 
observed  from  space  through  infrared  satellite 
data.  Results  show  that  the  model  incorporating 
limitation  of  evaporation  and  the  introduction  of 
vegetation  effects  for  the  computation  of  runoff 
shows  improved  simulation  of  soil  water  content, 
especially  during  summer  months.  This  contribu- 
tion of  remote  sensing  to  hydrologic  modeling 
should  improve  the  follow-up  of  soil  moisture  con- 
tent especially  during  dry  periods  when  informa- 
tion on  crop  conditions  are  strongly  needed  for 
farm  management  decisions.  (Geiger-PTT) 
W89-09487 


BACTERIOPHAGE  TRACER  EXPERIMENTS 
EN  GROUNDWATER, 

Surrey    Univ.,    Guildford    (England).    Dept.    of 

Microbiology. 

H.  Skilton,  and  D.  Wheeler. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

65,  No.  5,  p  387-395,  November  1988.  7  fig,  2  tab, 

13  ref. 

Descriptors:  'Groundwater  movement,  'Bacterio- 
phage, 'Tracers,  'Environmental  tracers,  'Bioindi- 
cators,  Boreholes,  Microorganisms,  Aquifer  char- 
acteristics, Geohydrology. 

Three  tracer  experiments  employing  three  differ- 
ent bacteriophage  were  performed  at  one  ground- 
water site  near  Beverley,  Humberside,  Great  Brit- 
ain. In  two  of  the  experiments,  the  bacteriophage 
were  injected  into  the  aquifer  by  a  borehole  at  a 
distance  of  366  m  from  the  pumping  borehole.  In 
the  other  experiment  they  were  injected  at  a  dis- 
tance of  122  m.  Regular  samples  were  taken  of 
water  abstracted  at  the  pumping  boreholes  as  well 
as  from  the  injection  boreholes.  The  objectives 
were  to:  (1)  investigate  the  pattern  of  bacterio- 
phage recovery  from  the  aquifer;  (2)  calculate  the 
total  number  of  bacteriophage  recovered  and  the 
rate  of  their  migration;  and  (3)  detect  any  differ- 
ences in  bacteriophage  behavior  which  could  be 
directly  related  to  the  morphology  of  the  three 
bacteriophage.  In  all  experiments  the  pattern  of 
recovery  was  similar,  exhibiting  a  peak  of  high 
numbers  reaching  the  pumping  borehole  soon  after 
injection.  The  highest  percentage  of  original  inocu- 
lum recovered  was  1.9%.  In  the  majority  of  cases, 
however,  recovery  was  usually  one  log  sub  10 
lower  than  this.  The  fastest  migration  rates  were 
very  rapid,  reaching  2.8  cm/s  in  one  experiment. 
No  variation  in  percentage  recovery  to  transit  time 
could  be  directly  attributed  to  morphology  of  bac- 
teriophage. The  most  important  factor  governing 
the  pattern  of  migration  was  undoubtedly  the  hy- 
drogeological  conditions.  (Author's  abstract) 
W89-09508 


MICROBIOLOGIC  DRINKING  WATER  QUAL- 
ITY IN  ISRAEL:  STANDARDS,  MONITORING, 
AND  TREATMENT, 

Personal    and    Community    Preventative    Health 

Services,  Jerusalem  (Israel). 

For  primary  bibliographic  entry  see  Field  5F. 
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ALUMINIUM  OXIDE  AS  ION  EXCHANGER 
IN  ANALYSIS  OF  CATION-ACTIVE  SURFAC- 
TANTS AND  ALKYL  BENZENESULFONATES 
(LAS)  IN  SEWAGE  SLUDGE  (ALUMINIU- 
MOXID  ALS  IONENAUSTAUSCHER  BEI  DER 
ANALYSE  VON  KATIONTENSIDEN  UND  AL- 
KYLBENZOLSULFONATEN  (LAS)  IN 

KLAERSCHLAMM), 

Bundesanstalt  fuer  Gewaesserkunde,  Koblenz 
(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09541 


IN-SITU    INTEGRATED    SUSPENDED    SEDI- 
MENT STREAM  SAMPLER  (IS3), 
State  Univ.  of  New  York  Coll.  at  Oswego.  Re- 
search Center. 

R.  J.  Scrudato,  G.  Yogis,  and  G.  Hocutt. 
Environmental     Geology    and     Water    Sciences 
EVHPAZ,  Vol.  12,  No.  3,  p  177-179,  December 
1988.  2  fig,  4  ref. 

Descriptors:  'Samplers,  "Instrumentation,  ♦Sedi- 
ment sampler,  'Suspended  sediments,  Sedimenta- 
tion, Design  criteria,  Streams,  Sampling. 

An  inexpensive,  lightweight  stream  sampler  pro- 
vides a  method  for  continuous  collection  of  sus- 
pended stream  sediments.  The  IS  super  3  sampler 
collects  integrated  suspended  stream  samples,  and 
because  the  sampler  relies  on  basic  sedimentation 
principles,  it  can  be  deployed  to  collect  suspended 
sediment  stream  samples  for  environment  studies 
or  geochemical  exploration  in  remote  areas.  The 
sampler  trapped  from  0.45  to  1.2  g  of  dry  sediment 
during  a  7-to  8-day  field  tests  conducted  during 
1985.  (Author's  abstract) 
W89-09549 


HYDROGEOLOGIC         ASSESSMENT-FIGEH 
SPRING,  DAMASCUS,  SYRIA, 

La  Moreaux  (P.E.)  and  Associates,  Inc.,  Tuscaloo- 
sa, AL. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09551 


HEAVY     METALS     IN     SEDIMENTS-PROB- 
LEMS CONCERNING  DETERMINATION  OF 
THE  ANTHROPOGENIC  INFLUENCE:  STUDY 
IN  THE  KRKA  RIVER  ESTUARY,  EASTERN 
ADRIATIC  COAST,  YUGOSLAVIA, 
Zagreb  Univ.  (Yugoslavia).  Inst,  of  Geology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09552 


EVALUATION  OF  A  CLEAN-UP  PROCEDURE 
FOR  THE  DETERMINATION  OF  PHTHALIC 
ACID  ESTERS  IN  SEWAGE  SLUDGE, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
K.  Ziogou,  P.  W.  W.  Kirk,  and  J.  N.  Lester. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  10,  No.  1,  p  77-82,  January  1989.  3  tab,  16  ref. 

Descriptors:  'Sludge,  'Priority  pollutants, 
'Wastewater  analysis,  'Phthalates,  Gas  chroma- 
tography, Performance  evaluation,  Accuracy. 

A  method  was  developed  for  the  analysis  of 
phthalic  acid  esters  in  sewage  sludges.  Individual 
steps  in  the  analytical  procedure  were  evaluated 
for  the  six  phthalate  esters  listed  as  EPA  priority 
pollutants,  i.e.,  dimethyl,  diethyl,  di-n-butyl,  butyl 
benzyl,  di-(2-ethyl  hexyl)  and  di-n-octyl,  phthaltes. 
The  main  steps  involved  in  the  analysis  are  extrac- 
tion with  dichloromethane/hexane,  clean  up  on 
silver-coated  alumina  columns,  and  quantification 
with  electron-capture  detection  gas  chromatogra- 
phy. The  method  was  applied  to  digested  sewage 
sludge.  Mean  recovery  for  the  six  phthalates  was 
63-90%,  with  relative  standard  deviations  of  4- 
15%.  (Author's  abstract) 
W89-09569 


EVALUATION  OF  DIALYSIS  AS  A  SIZE- 
BASED  SEPARATION  METHOD  FOR  THE 
STUDY  OF  TRACE  METAL  SPECIATION  IN 
NATURAL  WATERS, 


Water  Research  Centre,  Marlow  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09577 


COUNTING  AND  ISOLATING  NITRIFYING 
BACTERIA  FROM  WATER  AND  SOIL, 

Potchefstroom  Univ.  for  CHE.  (South  Africa). 

Dept.  of  Microbiology. 

C.  F.  Martin,  P.  A.  J.  Brand,  D.  Van  Eeden,  A.  K. 

Basson,  and  H.  S.  Steyn. 

South  African  Journal  of  Science  SAJSAR,  Vol. 

84,  No.  11,  p  905-907,  November/December  1988. 

2  tab,  24  ref. 

Descriptors:  'Nitrogen  fixing  bacteria,  'Soil  bacte- 
ria, 'Aquatic  bacteria,  'Data  acquisition,  'Bacte- 
rial analysis,  Pongola  river,  South  Africa. 

A  technique  was  developed  which  allows  nitrify- 
ing bacteria  in  water  and  soil  to  be  counted,  isolat- 
ed and  identified  within  3  weeks,  in  contrast  to 
conventional  techniques  that  can  take  up  to  12 
weeks.  This  method  differs  from  others  in  that 
direct  plating  on  solidified  enriched  media  is  em- 
ployed, without  prior  enrichment  in  liquid  media. 
Using  membrane  filtration  and  spread  plates,  a 
sufficient  oxygen  supply  is  obtained,  resulting  in  a 
higher  growth  rate.  With  current  enrichment 
methods,  the  liquid  media  are  not  aerated,  thus 
inhibiting  growth.  The  method  was  applied  to  the 
identification  of  nitrifying  bacteria  in  soil  samples 
taken  from  different  cultivated  lands  in  South 
Africa,  and  water  samples  from  the  Pongola  river. 
The  data  show  that  soil  sample  counts  were  less 
reliable  than  those  from  water  samples,  pointing 
out  the  need  for  further  work  on  improving  the 
method  for  soil  samples.  (Sand-PTT) 
W89-09604 


EVALUATION  OF  TWO  METHODS  FOR  ESTI- 
MATING BELOWGROUND  PRODUCTION  IN 
A  FRESHWATER  SWAMP  FOREST, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 
M.  Symbula,  and  F.  P.  Day. 

American  Midland  Naturalist  AMNAAF,  Vol. 
120,  No.  2,  p  405-415,  October  1988.  2  fig,  3  tab,  37 
ref. 

Descriptors:  'Sampling,  'Data  acquisition,  'Pro- 
ductivity, 'Soil  environment,  'Swamps,  'Wet- 
lands, Forest  soils,  Maple  trees,  Cores,  Roots,  Bio- 
mass,  Variability. 

Two  methods  were  used  to  estimate  belowground 
production  in  a  maple-gum  community  in  the 
Great  Dismal  Swamp  of  Virginia;  these  were  an 
auger  method  which  involved  sequential  core  sam- 
pling and  an  implanted  soil  mass  technique  in 
which  nylon  mesh  bags  were  filled  with  peat  and 
buried  at  the  study  site.  Mean  annual  lateral  root 
biomass  and  necromass  to  40  cm,  determined  from 
soil  cores,  were  583  and  281  g/sq  m,  respectively. 
Production  estimates  for  roots  <  or  =  5  mm  in 
diam,  using  soil  cores,  ranged  from  645-886  g/sq 
m/11  mo.  Values  were  generated  with  Wiegert 
and  Evans'  equation  for  productivity  by  using  all 
monthly  mass  values  and,  alternatively,  only  signif- 
icant increases  and  decreases.  Production  values 
determined  by  the  implant  technique  ranged  from 
597-783  g/sq  m/11  mo.  Both  methods  offer  viable 
approaches  to  measuring  fine  root  production  in 
wetland  soils  as  all  estimates  were  similar.  Greater 
confidence  is  placed  in  the  values  computed  from 
only  significant  mass  changes.  Both  methods  were 
inappropriate  for  measuring  production  of  roots  > 
5  mm  in  diam  because  of  the  high  variability  in  the 
samples  of  the  larger  roots.  (Author's  abstract) 
W89-09625 


WATER  TURBIDITY  AND  PERPENDICULAR 
VEGETATION  INDICES  FOR  PADDY  RICE 
FLOOD  DAMAGE  ANALYSES, 

National   Inst,   of  Agro-Environmental   Sciences, 

Kannondai  (Japan).  Remote  Sensing  Lab. 

Y.  Yamagata,  C.  Wiegand,  T.  Akiyama.  and  M. 

Shibayama. 

Remote  Sensing  of  the  Environment  RSEEA7, 

Vol.  26,  No.  3,  p  241-251,  December  1988.  9  fig,  20 

ref. 


Descriptors:  'Crop  damage,  'Turbidity,  'Vegeta- 
tion, 'Flood  damage,  'Rice,  'Remote  sensing,  Re- 
flectance, Physical  properties,  Optical  properties, 
Japan,  Typhoons. 

Reflectance  factors  were  obtained  for  paddy  rice 
at  two  sites  in  calibrated  thematic  mapper  (TM) 
scenes  acquired  on  two  dates  for  the  Kanto  district 
of  Japan,  1  day  after  a  typhoon  inundated  the 
paddies  (6  August  1986,  when  the  rice  was  at  boot 
stage  of  development)  and  a  month  later  (7  Sep- 
tember 1986,  during  grain  filling).  A  water  turbidi- 
ty index  (WTI),  analogous  to  soil  brightness,  and 
the  perpendicular  vegetation  index  (PVI)  were 
computed  for  these  data  as  WTI  = 
0.91RED  +  0.43NIR  and  PVI 

0.43RED  +  0.91NIR,  respectively.  Rice  yield 
measured  for  the  inundation-damaged  paddies  and 
experimental  nondamaged  paddies  at  Tsukuba, 
Japan  were  pooled  and  related  to  the  PVI  calculat- 
ed from  the  respective  TM  scene  and  ground- 
measured  reflectance  factors.  The  ground  and  TM 
data  coincided  well,  and  the  regression  relation 
YIELD(t/ha)  =  0.26PVI-3.0  for  the  pooled  data. 
The  relation  between  flood  water  turbidity  at  boot 
stage  and  yield  was  also  examined  for  the  two  test 
sites;  the  more  turbid  the  flood  water,  the  greater 
the  damage  to  the  crop.  The  results  demonstrate 
the  possibility  of  spectrally  assessing  flood  damage 
to  rice  and  other  crops.  (Author's  abstract) 
W89-09635 


ACCURATE  RELATIONS  BETWEEN  RADAR 
REFLECTIVITY  FACTOR  AND  RAINFALL 
RATE  FOR  ATTENUATESG  WAVELENGTHS, 

Clemson  Univ.,  SC.  Dept.  of  Physics  and  Astrono- 
my. 

C.  W.  Ulbrich. 

Remote  Sensing  of  the  Environment  RSEEA7, 
Vol.  26,  No.  3,  p  253-263,  December  1988.  6  fig,  2 
tab,    11   ref,   append.   NSF  grant  ATM-8513617. 

Descriptors:  'Remote  sensing,  'Radar,  'Reflec- 
tance, 'Rainfall  rate,  'Wavelengths,  Optical  prop- 
erties, Mathematical  analysis,  Satellite  technology. 

Relations  have  been  deduced  theoretically  be- 
tween radar  reflectivity  factor  Z  and  rainfall  rate 
R,  which  are  useful  in  remote  sensing  methods  for 
the  measurement  of  rainfall  rate.  These  relations 
have  been  shown  to  be  more  accurate  descriptions 
of  the  functional  relationship  between  Z  and  R  for 
wavelengths  which  involve  Mie  scattering  than 
traditional  Z-R  relationships  of  the  form  Z  =  a(R 
to  the  b  power).  Their  use  in  multiparameter 
remote  measurement  methods  such  as  those  pro- 
posed for  spaceborne  platforms  will  therefore 
produce  better  estimates  of  rainfall  rate.  An  empiri- 
cal analysis  of  raindrop  size  spectra  demonstrates 
the  potential  improvement  which  can  result  from 
the  use  of  the  results  given  in  this  work.  Another 
area  in  which  these  results  will  find  application  is 
in  the  design  of  radar  systems  for  space.  It  is 
shown  how  the  relationships  derived  here  can  be 
used  to  assess  the  performance  of  a  radar  system 
over  a  broad  range  of  rainfall  rates  for  given 
design  parameters.  Finally,  another  useful  product 
of  this  work  is  a  method  for  accurate  computation 
of  the  rainfall  rate  in  the  case  where  the  drop  size 
distribution  can  be  represented  by  a  gamma  distri- 
bution. The  method  expresses  the  rainfall  rate  en- 
tirely in  terms  of  well-known  functional  forms  and 
therefore  makes  its  computation  easier  and  more 
straightforward  as  well  as  providing  greater  physi- 
cal insight.  (Doria-PTT) 
W89-09636 


DENSITY  MEASUREMENT  OF  PARTICLE 
AND  FLOC  SUSPENSIONS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

Water  Research  Lab. 

G.  M.  Witheridge,  and  D.  L.  Wilkinson. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  115,  No.  3,  p  403-408,  March  1989. 

4  fig,  3  ref. 

Descriptors:  'Turbidity  flow,  'Data  acquisition, 
•Instrumentation,  'Suspended  solids,  'Density, 
•Buoyancy,  Suspension,  Froude  number,  Locks, 
Saline  water  intrusion,  Temperature,  Bentonite. 
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A  technique  is  described  for  measuring  the  differ- 
ence in  density  of  two  fluids.  Density  differences  as 
small  as  one  part  in  1,000  can  be  determined  to 
better  than  five  percent.  The  technique  is  particu- 
larly useful  for  evaluating  the  negative  buoyancy 
of  particle  and  floe  suspension,  whose  densities  are 
difficult  to  determine  to  similar  accuracy  by  direct 
weighing.  The  technique  is  based  on  a  simple  lock 
exchange  experiment,  originally  used  to  study  the 
intrusion  of  seawater  into  a  waterway  following 
the  opening  of  a  lock  gate  that  separated  freshwa- 
ter on  the  landward  side  from  seawater  on  the 
ocean  side  of  the  gate.  The  speed  of  advance  of  the 
dense  intrusion  is  related  to  the  depth  of  fluid  in 
the  tank  and  the  negative  buoyancy  of  the  intru- 
sion in  which  delta  is  the  difference  in  relative 
densities  of  the  fluids  on  either  side  of  the  gate  and 
g  is  gravitational  acceleration.  The  lock  exchange 
experiment  can  therefore  be  used  to  evaluate  the 
density  difference  between  two  fluids  by  measur- 
ing the  speed  of  an  intrusion  in  a  tank  of  given  size 
and  then  determining  delta.  The  technique  is  appli- 
cable only  to  suspensions  in  which  the  terminal 
velocity  of  the  particles  is  some  orders  of  magni- 
tude less  than  the  densimetric  velocity.  (Doria- 
PTT) 
W89-09647 


SIMULTANEOUS  DETERMINATION  OF  BRO- 
MIDE AND  IODIDE  AS  ACETONE  DERIVA- 
TIVES  BY   GAS   CHROMATOGRAPHY   AND 
ELECTRON  CAPTURE  DETECTION  IN  NATU- 
RAL WATERS  AND  BIOLOGICAL  FLUIDS, 
Eoetvoes  Lorand  Univ.,  Budapest  (Hungary).  Inst, 
of  Inorganic  and  Analytical  Chemistry. 
L.  Maros,  M.  Kaldy,  and  S.  Igaz. 
Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  7, 
p  733-735,  April   1,    1989.   2  fig,    1   tab,   24  ref. 

Descriptors:  'Electron  capture  gas  chromatogra- 
phy, *Bromides,  *Trace  elements,  'Iodides, 
•Water  analysis,  *Chemical  analysis,  Drinking 
water,  Natural  waters,  Chemical  reagents,  Selec- 
tivity. 

Gas  chromatographic  separation  combined  with 
electron  capture  detection  of  the  acetone  deriva- 
tives proved  to  be  a  method  for  selective  and 
highly  sensitive  simultaneous  determination  of  bro- 
mide and  iodide.  Oxidation  of  bromide  and  iodide 
ions  in  acidic  solutions  in  the  presence  of  acetone 
forms  the  corresponding  acetone  derivatives. 
Iodate  was  reduced  with  thiosulfate  prior  to  the 
determination.  After  extraction  with  benzene,  the 
bromoacetone  and  iodoacetone  were  measured  by 
gas  chromatography  using  electron  capture  detec- 
tion. The  bromide  and  iodide  contents  of  rain- 
water, drinking  water,  river  water,  seawater,  oil 
brine,  common  salt,  cow  milk,  and  human  blood 
serum  were  determined.  The  relative  standard  de- 
viations for  bromide  at  0.1  micromolar,  and  for 
iodide  at  0.01  micromolar  concentrations  were 
1.9%  and  3.0%  respectively,  using  a  10-mL  sample 
for  the  determination  without  preconcentration. 
(Author's  abstract) 
W89-09686 


MEASUREMENT    OF    THE    LEACHING    BE- 
HAVIOR OF  GRANULAR  SOLID  WASTES, 

Netherlands  Energy  Research  Foundation  ECN, 

The  Hague. 

For  primary  bibliographic  entry  see  Field  5B. 
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APPLICATION  OF  GPY  SEISMIC  PROFILER 
IN  THE  LAKE'S  SEDIMENTOLOGY,  (IN  CHI- 
NESE), 

Academia  Sinica,  Nanjing  (China).  Inst,  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2H. 
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CONTINUOUS  CURRENT  MEASUREMENTS 
IN  LAKE  BIWA  (I)-METHOD  AND  SOME  RE- 
SULTS-ON  JAPANESE), 

Osaka  Electro-Communication  Univ.  (Japan).  Fac- 
ulty of  Engineering. 
Y.  Okumura,  and  S.  Endoh. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  46, 


No.  2,  p  135-142,  April  1985.  11  fig,  1  tab,  22  ref. 
English  summary. 

Descriptors:  'Lakes,  *Data  collections,  'Instru- 
mentation, 'Data  acquisition,  'Measuring  instru- 
ments, 'Water  currents,  Lake  Biwa,  Japan,  Season- 
al variation,  Lake  stratification,  Thermocline, 
Wind-driven  currents,  Current  meters,  Water  tem- 
perature, Water  pressure. 

Two  types  of  current  meters  were  used  to  continu- 
ously measure  currents  in  Lake  Biwa,  both  being 
able  to  record  the  current  speed  and  direction  and 
equipped  with  either  a  water  temperature  sensor  or 
a  pressure  sensor.  Adopting  the  subsurface  moor- 
ing buoy  system,  observations  were  carried  out  at 
several  locations  in  the  northern  part  of  the  north 
basin  of  Lake  Biwa,  during  summer  and  winter, 
since  1981.  Analysis  of  the  data  shows  the  follow- 
ing features  of  lake  currents:  (1)  In  summer,  when 
the  lake  water  is  stratified,  a  counter-clockwise 
gyre  develops  above  the  thermocline,  and  surface 
currents  are  prominent  and  stable;  (2)  in  winter, 
when  the  lake  water  is  not  stratified,  surface  cur- 
rents are  weak  and  usually  controlled  by  wind 
stresses  over  the  lake,  so  that  current  directions  are 
deflected  to  the  right-hand  side  from  downwind 
directions;  (3)  both  in  summer  and  winter,  deep 
currents  are,  in  general,  very  weak  and  have  no 
stable  directions;  sometimes,  however,  the  current 
speed  becomes  >  10  cm/s  after  a  strong  wind  in 
summer.  (Author's  abstract) 
W89-09794 


DETERMINATION  OF  WATER  QUALITY  BY 
ZOOLOGICAL  OVERGROWTH  (BIOEMDDIAT- 
SIYA  KACHESTRA  VOY  PO  ZOOBRASTAN- 
rVAM), 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

For  primary  bibliographic  entry  see  Field  5A. 
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SIGNIFICANCE  OF  CHLOROPHYLL  INDICES 
(TNFORMATSIONNOE  ZNACHENIE  KHLOR- 
OFILLNOGO  POKAZATDIYA), 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

L.  A.  Sirenko. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  24, 
No.  4,  p  49-53,  1988.  2  fig,  34  ref.  English  summa- 
ry- 
Descriptors:  'Data  acquisition,  'Data  interpreta- 
tion, 'Chlorophyll,  'Water  quality,  'Monitoring, 
Water  analysis. 

Generalization  of  results  from  experiments  and 
data  available  in  the  literature  has  permitted  pre- 
senting a  complex  of  hydrological,  hydrochemical 
and  hydrobiological  water  body  characteristics. 
These  can  be  obtained  from  the  quantitative  meas- 
urement of  chlorophyll  a  concentrations  in  a  unit 
of  water  volume,  and  the  registration  of  peculiar- 
ities of  the  horizontal  and  vertical  pigment  distri- 
bution. The  chlorophyll  index  is  stated  to  be  of 
significance  in  the  ecological  monitoring  of  the 
water  bodies.  (Author's  abstract) 
W89-09813 


DISTRIBUTION  OF  HEAVY  METALS  BE- 
TWEEN THE  PRINCIPAL  COMPONENTS  OF 
DIGESTED  SEWAGE  SLUDGE, 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09829 


EFFECTS  OF  RHODAMINE  WATER  TRACER 
ON  ESCHERICHIA  COLI  DENSITIES, 

Akademiet  for  de  Tekniske  Videnskaber,  Copenha- 
gen (Denmark).  Danish  Isotope  Centre. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09836 


CLEAR,  AMINE-CONTAINING  POLY(VTNYL 
CHLORIDE)  MEMBRANE  FOR  IN  SITU  OPTI- 
CAL  DETECTION   OF  2,4,6-TRINLTROTOLU- 

ENE, 


New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09837 


DETERMINATION  OF  TUNGSTATE  IN  SOILS 
AND  SLUDGES  BY  USING  SINGLE-COLUMN 
ION  CHROMATOGRAPHY, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09838 


FAILURE  WAVES  STUDIES  DEVOTED  TO 
LARGE  DAMS  AT  EDF  (LES  ETUDES 
D'ONDES  DE  SUBMERSION  DES  GRANDES 
BARRAGES  D'EDF), 

Laboratoire     National     d'Hydraulique,     Chatou 

(France). 

For  primary  bibliographic  entry  see  Field  8A. 
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SIMULTANEOUS  DETERMINATION  OF 
ALACHLOR,  METOLACHLOR,  ATRAZINE, 
AND  SIMAZINE  IN  WATER  AND  SOIL  BY 
ISOTOPE  DILUTION  CHROMATOGRAPHY/ 
MASS  SPECTROMETRY, 

Connecticut     Agricultural     Experiment     Station, 
New  Haven.  Dept.  of  Analytical  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09845 


LIQUID  CHROMATOGRAPHIC  METHOD 
FOR  QUANTIFICATION  OF  GLYPHOSATE 
AND  METABOLITE  RESIDUES  EN  ORGANIC 
AND  MINERAL  SOILS,  STREAM  SEDI- 
MENTS, AND  HARDWOOD  FOLIAGE, 
Forest  Pest  Management  Inst.,  Sault  Sainte  Marie 
(Ontario). 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09846 


DETERMINATION  OF  ACIDIC  HERBICIDES 
AND    RELATED    COMPOUNDS    IN    WATER 
AND  SOIL  BY  CAPILLARY  GAS  CHROMA- 
TOGRAPHY USING  A  NITROGEN-PHOSPHO- 
ROUS DETECTOR, 
Moncton  Univ.  (New  Brunswick). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-09847 


RATNFALL  INTENSITY,  THE  WEIBULL  DIS- 
TRIBUTION, AND  ESTIMATION  OF  DADLY 
SURFACE  RUNOFF, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-09849 


EFFECTS  OF  MONSOONAL  FLUCTUATIONS 
ON  GRAINS  IN  CHINA:  I.  CLIMATIC  CONDI- 
TIONS FOR  1961-1975, 

Clark  Univ.,  Worcester,  MA.  Graduate  School  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-09850 


REAL-TIME  ANALYSIS  OF  PRECIPITATION 
USENG  SATELLITES,  GROUND-BASED 
RADARS,  CONVENTIONAL  OBSERVATIONS 
AND  NUMERICAL  MODEL  OUTPUT, 

Meteorological  Office,  Bracknell  (England). 

C.  G.  Collier,  D.  M.  Goddard,  and  B.  J.  Conway. 

The   Meteorological   Magazine   MTMGA5,   Vol. 

118,  No.  1398,  p  1-8,  January  1989.  6  fig,  1  tab,  43 

ref. 

Descriptors:  'Remote  sensing,  'Weather  forecast- 
ing, 'Precipitation,  'Satellite  technology,  'Radar, 
'Numerical  analysis,  Real-time  analysis,  Meteoro- 
logical data  collections. 

Methods  of  estimating  precipitation  using  satellite 
data  are  reviewed.  These  methods  are  a  prime 
requirement  of  systems  designed  to  aid  in  the  pro- 
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duction  of  very-short-period  weather  forecasts  or 
nowcasts.  An  attempt  was  made  to  assess  and 
compare  the  accuracy  of  the  various  techniques  in 
order  to  indicate  the  performance  likely  to  be 
achieved  by  any  other  procedure  implemented  in 
real  time.  The  combination  of  several  different 
types  of  data  is  likely  to  provide  improvements  in 
measurement  accuracy.  By  way  of  illustration,  a 
real-time  procedure  currently  being  developed  for 
operational  use  in  the  Meteorological  Office  is 
described.  This  procedure  uses  radar  and  conven- 
tional observations  with  satellite  imagery  and  nu- 
merical model  output.  Global  weather  prediction 
models  now  provide  products  which  are  widely 
distributed.  The  combination  of  the  numerical  data 
with  satellite  data  and  local  observations,  even  if 
they  are  not  as  extensive  as  in  Europe,  will  result 
in  estimates  of  precipitation  which  are  more  reli- 
able than  using  satellite  data  alone.  This  is  one  way 
of  extending  the  use  of  existing  ground-based 
weather  radar  installations  such  that  their  data 
benefit  a  much  wider  range  than  that  defined  by 
the  limits  of  the  radar  coverage.  The  need  for 
quality  control  procedures,  preferably  based  upon 
objective  algorithms,  is  stressed,  as  no  single 
source  of  data  is  capable  of  defining  the  precipita- 
tion field  over  large  areas.  (Miller-PTT) 
W89-09868 


LIQUID  WATER  CONTENT  OF  A  RADIATION 
FOG  MEASURED  BY  AN  FSSP  100  OPTICAL 
PROBE  AND  A  FOG  IMPACTOR, 

Vienna   Univ.    (Austria).    Inst,    for   Experimental 

Physics. 

For  primary  bibliographic  entry  see  Field  2B. 
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SPECTRAL  AND  TOTAL  ALBEDO  TO  SOLAR 
RADIATION  OF  ICE  AND  WATER  CLOUDS- 
EXPERIMENTAL  RESULTS  FROM  ASPIRE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-09937 


DETERMINATION  OF  MAGNESIUM  AND 
CALCIUM  IN  WATER  WITH  ION-SELECTTVE 
ELECTRODES, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Dept.  of  Organic  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-09962 


DETERMINATION  OF  BORON  IN  WATER  BY 
FLOW  INJECTION/INDUCTIVELY  COUPLED 
PLASMA  EMISSION  SPECTROMETRY, 

Hydrological     Research    Inst.,    Pretoria    (South 

/i  f  n  c  3  ^ 

P.  L.  Kempster,  H.  R.  Van  Vliet,  and  J.  F.  Van 

Staden. 

Analytica  Chimica  Acta  ACACAM,  Vol.  218,  No. 

1,  p  69-76,  March  1989.  5  fig,  2  tab,  19  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
•Boron,   'Emission  spectrometry,  Heavy  metals. 

A  method  is  described  involving  flow  injection 
and  inductively  coupled  plasma  spectrometry  for 
the  determination  of  boron  (0.5-25  mg/L)  in  water 
at  a  sampling  rate  of  320/h.  An  11-ml  capacity 
cloud  chamber,  with  a  tangential  aerosol  outlet, 
was  used  to  introduce  the  nebulized  sample  to  the 
plasma.  The  sample  volume  injected  was  300  mi- 
croliters. The  relative  standard  deviation  for  peak 
height  was  3%  for  10  mg/L  of  boron  at  a  carrier 
flow  rate  of  3.5  ml/min.  The  wash-out  between 
samples  was  improved  by  using  the  11-ml  cloud 
chamber  rather  than  a  conventional  1 10-ml  cham- 
ber. The  system  has  also  been  applied  to  the  deter- 
mination of  calcium,  magnesium,  manganese  and 
strontium.  (Author's  abstract) 
W89-09963 


CHARACTERIZATION  OF  THE  BACTERIAL 
POPULATION  STRUCTURE  IN  AN  ANAERO- 
BIC-AEROBIC ACTIVATED  SLUDGE  SYSTEM 
ON  THE  BASIS  OF  RESPIRATORY  QUINONE 
PROFILES, 


Konishi  Co.  Ltd.,  Tokyo  (Japan).  Tokyo  Research 

Lab. 

For   primary   bibliographic   entry   see   Field    5D. 
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COMPARATIVE  STUDY  OF  EIGHT  MATHE- 
MATICAL MODELS  FOR  THE  RELATION- 
SHIP BETWEEN  WATER  TEMPERATURE 
AND  HATCHING  TIME  OF  EGGS  OF  FRESH- 
WATER FISH, 

Freshwater  Biological  Association,  Windermere 
(England). 

For  primary  bibliographic  entry  see  Field  81. 
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EFFECTS  OF  SEASONAL  AND  HYDROLOGI- 
CAL INFLUENCES  ON  THE  MACROINVER- 
TEBRATES  OF  THE  RHONE  RIVER,  FRANCE: 
1.  METHODOLOGICAL  ASPECTS, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09980 


JOINT  USE  OF  THE  HEC-2  MODEL  AND  A 
PHYSICAL  MODEL  FOR  FLOODLINE  DE- 
LINEATION UPSTREAM  OF  A  BRIDGE, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09998 


TRACE  ANALYSIS  OF  IRON  IN  ENVIRON- 
MENTAL WATER  AND  SNOW  SAMPLES 
FROM  POLAND, 

Warsaw  Univ.  (Poland).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10001 


GROUNDWATER  UBIQUITY  SCORE:  A 
SIMPLE  METHOD  FOR  ASSESSING  PESTI- 
CIDE LEACHABHJTY, 

Monsanto  Agricultural  Products  Co.,  St.  Louis, 

MO. 

D.  I.  Gustafson. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  8,  No.  4,  p  339-357,  1989.  16  fig,  1 

tab,  28  ref,  2  append. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Pesticides,  'Graphical  analysis, 
•Leaching,  Classification,  Pesticide  registration, 
Prediction,  Screening,  Water  quality  management, 
Soil  properties,  Chemical  properties,  Nomograms. 

Government  agencies  at  both  the  state  and  federal 
levels  now  face  increasing  pressures  to  assess  the 
likelihood  of  pesticide  occurrence  in  well-water 
supplies.  Screening  methodologies  are  required  to 
determine  which  pesticides  now  in  use  should  re- 
ceive the  greatest  attention  with  respect  to  ground- 
water, and  to  determine  whether  elaborate  and 
expensive  groundwater  testing  should  be  required 
to  register  a  new  pesticide.  Several  screening  tech- 
niques have  been  proposed  recently,  some  based 
on  threshold  values  for  critical  physical  properties 
of  the  pesticide,  and  others  based  on  mathematical 
models  of  the  leaching  process.  A  different  ap- 
proach is  taken  here,  in  which  an  index  is  derived 
based  entirely  on  the  physical  properties  of  those 
pesticides  that  have  been  found  either  leachable  or 
essentially  immobile.  The  index  is  based  on  graphi- 
cal examination  of  a  plot  formed  by  two  widely 
available  pesticide  properties:  half-life  in  soil  and 
partition  coefficient  between  soil  organic  carbon 
and  water.  Other  physical  properties,  such  as 
water  solubility,  octanol/water  partition  coeffi- 
cient, and  volatility  from  soil,  have  often  been 
invoked  as  indicators  of  leachability,  but  they  were 
found  here  to  have  no  useful  power  in  discriminat- 
ing between  'leachers'  and  'nonleachers.'  Scores 
assigned  with  the  new  screening  index  agree  with 
the  results  of  several  recent  well-water  monitoring 
programs,  even  though  point-source  events  are 
thought  to  be  responsible  for  some  of  the  observed 
contamination.  A  nomogram  is  given  that  reduces 
the  task  of  calculating  the  index  to  placing  a 
straight  edge  on  a  diagram.  (Author's  abstract) 
W89-10022 


CLOUD  TOP  LIQUID  WATER  FROM  LIDAR 
OBSERVATIONS  OF  MARINE  STRATOCU- 
MULUS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-10035 


OPTICAL  SCATTERING  AND  MICROPHYSI- 
CAL  PROPERTIES  OF  SUBVISUAL  CIRRUS 
CLOUDS,  AND  CLIMATIC  IMPLICATIONS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-1O036 


RETRIEVAL  OF  TOTAL  PRECIPITABLE 
WATER  USING  RADIOMETRIC  MEASURE- 
MENTS NEAR  92  AND  183  GHZ, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight  Center. 
J.  R.  Wang,  T.  T.  Wilheit,  and  L.  A.  Chang. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
28,  No.  2,  p  146-154,  February  1989.  13  fig,  20  ref. 

Descriptors:  'Meteorology,  'Precipitation,  'At- 
mospheric water,  'Clouds,  'Remote  sensing,  Ra- 
diometry,  Air  temperature,  Performance  evalua- 
tion, Water  vapor,  Advanced  Microwave  Moisture 
Sounder. 

The  strong  water  vapor  absorption  line  at  183 
GHz  is  explored  here  for  the  retrieval  of  total 
precipitable  water  in  the  atmosphere.  This  strong 
line  generally  has  been  utilized  in  the  past  for  the 
profiling  of  the  atmospheric  water  vapor.  It  is 
shown  from  radiative  transfer  calculations  that, 
under  very  dry  atmospheric  conditions,  the  radio- 
metric response  near  this  frequency  behaves  much 
like  that  near  the  22  GHz  absorption  line,  but,  with 
the  advantages  of  an  increase  in  sensitivity  and 
potentially  an  improvement  in  spatial  resolution. 
Total  precipitable  water  can  be  retrieved  almost 
independent  of  atmospheric  temperature  profiles 
under  these  conditions.  The  technique  is  demon- 
strated with  the  airborne  Advanced  Microwave 
Moisture  Sounder  (AMMS),  which  has  four  chan- 
nels, three  of  them  centered  around  183  GHz  and 
another  at  92  GHz.  The  calculated  sensitivities  of 
radiometric  response  to  total  precipitable  water  are 
approximately  410,  230,  and  130  K  sq  cm/g  for 
total  precipitable  water  less  than  0.2,  0.3,  and  0.5 
g/cm  sq  at  183  +or-2  GHz,  183  -l-or-5  GHz,  and 
183  +or-9  GHz,  respectively.  The  inclusion  of  the 
92  GHz  channel  extends  the  range  of  the  retrieval 
in  excess  of  1  g/sq  cm  total  precipitable  water.  The 
effect  of  cloud  cover  proves  to  be  strong  at  this 
frequency  and  the  retrieval  has  to  be  applied  with 
care.  Two  AMMS  observations  of  dry  atmos- 
pheres following  the  cold  air  outbreaks  are  ana- 
lyzed to  demonstrate  the  technique.  (Author's  ab- 
stract) 
W89-10037 


GENE  PROBES  AS  A  TOOL  FOR  THE  DETEC- 
TION OF  SPECTFIC  GENOMES  IN  THE  ENVI- 
RONMENT, 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab. 
T.  Barkay,  and  G.  S.  Sayler. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  29-36,  3  tab,  1 
fig,  21  ref. 

Descriptors:  'Monitoring,  'Laboratory  equipment, 
'Instrumentation,  'Bioindicators,  'Water  quality, 
Gene  probes,  Aquatic  populations,  Microorga- 
nisms, Distribution,  Autoradiography,  DNA,  Fate 
of  pollutants,  Path  of  pollutants,  Chromatography, 
Genetically  engineered  organisms. 

Gene  probes  have  the  potential  for  becoming  a 
powerful  tool  in  monitoring  specific  organisms  and 
genes  in  environmental  samples  and  providing  a 
cost-effective,  simple  tool  for  monitoring  the  distri- 
bution and  abundance  of  specific  organisms.  This 
methodology  is  especially  significant  due  to  the 
concern  about  the  fate  and  effects  of  genetically 
engineered  organisms  (GEMs)  in  the  environment. 
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The  full  utilization  of  gene  probes  is  currently 
limited  by  technical  difficulties  pertaining  to  their 
sensitivity,  specificity,  and  universality.  The  ability 
to  probe  specific  DNA  sequences  directly  from  the 
environment,  to  include  concentration  steps,  and  to 
enrich  specific  sequences  by  affinity  chromatogra- 
phy would  increase  sensitivity.  The  careful  prepa- 
ration of  specific  probes  which  cover  all  possible 
genetic  determinants  is  possible  through  molecular 
genetics,  and  would  improve  the  specificity  and 
universality  of  the  method.  The  direct  application 
of  probes  to  environmental  samples  by  using  autor- 
adiography may  become  possible  through  a  better 
understanding  of  the  fate  of  naked  DNA  in  the 
environment.  This  methodology  would  reduce  the 
excessive  sample  handling  which  currently  compli- 
cates the  statistical  analysis  of  the  observations. 
(See  also  W89- 10042)  (White-Reimer-PTT) 
W89-10044 


PALEOECOLOGY    AND    ENVIRONMENTAL 
ANALYSIS, 

Dow  Chemical  Co.,  Midland,  MI.  Health  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10O47 


INTERSTITIAL  WATER  SAMPLING  IN  ECO- 
TOXICOLOGICAL  TESTING:  PARTITIONING 
OF  A  CATIONIC  SURFACTANT, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10053 


REVIEW  OF  INTERLABORATORY  AND  IN- 
TRALABORATORY  EFFLUENT  TOXICITY 
TEST  METHOD  VARIABILITY, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Sparks,  MD. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10057 


PROTOCOL  FOR  THE  IDENTIFICATION  OF 
TOXIC  FRACTIONS  IN  INDUSTRIAL 
WASTEWATER  EFFLUENTS, 

Tel-Aviv  Univ.  (Israel).  Inst,  for  Nature  Preserva- 
tion Research. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-10058 


IMPLICATIONS  OF  MOLECULAR  SPECIA- 
TION  AND  TOPOLOGY  OF  ENVIRONMEN- 
TAL METALS:  UPTAKE  MECHANISMS  AND 
TOXICITY  OF  ORGANOTINS, 

National  Bureau  of  Standards  (IMSE),  Gaithers- 

burg,  MD.  Ceramics  Chemistry  and  Bioprocesses 

Group. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-1O059 


MONITORING  AND  QUALITY  ASSURANCE 
PROCEDURES  FOR  THE  STUDY  OF  REMOTE 
WATERSHED  ECOSYSTEMS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-10099 


GEOTECHNICAL  APPLICATIONS  OF 

REMOTE  SENSING  AND  REMOTE  DATA 
TRANSMISSION. 

A  symposium  sponsored  by  ASTM  Committee  D- 
18  on  Soil  and  Rock,  Cocoa  Beach,  FL,  31  Jan.-l 
Feb.  1986.  American  Society  for  Testing  and  Ma- 
terials, Philadelphia,  PA.  ASTM  Special  Technical 
Publication  no.  967.  1988.  277p.  Edited  by  A.I. 
Johnson  and  C.B.  Pettersson. 

Descriptors:  *Mapping,  'Geologic  mapping,  'Te- 
lemetry, 'Remote  sensing,  'Data  acquisition, 
'Rock  mechanics,  'Data  transmission,  Symposium. 

Papers  on  the  use  of  remote  sensing  in  geotechni- 
cal applications  include  case  studies  on  investiga- 
tions in  Ontario,  mapping  of  lineaments  in  South 


Dakota  with  emphasis  on  groundwater  systems, 
documentation  of  conditions  at  waste  sites,  estima- 
tion of  reservoir  submergence  losses  in  China,  lo- 
cation of  potential  ground  subsidence  features  in 
soluble  carbonate  rock,  use  of  archived  radar  data, 
and  uses  of  new  government  remote  sensing  pro- 
grams (National  High-Altitude  Photography  Pro- 
gram, Side-Looking  Airborne  Radar  Program,  and 
the  NASA  Shuttle  Imaging  Radar  Program).  A 
paper  on  remote  telemetry  methods  compared  sev- 
eral methods  of  transmitting  data,  especially  useful 
in  dam  monitoring.  (See  W89-10115  thru  W89- 
10122)  (Cassar-PTT) 
W89-10114 


CASE  STUDIES  ON  THE  APPLICATION  OF 
REMOTE  SENSING  DATA  TO  GEOTECHNI- 
CAL INVESTIGATIONS  IN  ONTARIO, 
CANADA, 

Ontario  Centre  for  Remote  Sensing,  Toronto. 
V.  H  .  Singhroy. 

IN:  Geotechnical  Applications  of  Remote  Sensing 
and  Remote  Data  Transmission.  American  Society 
for  Testing  and  Materials,  Philadelphia,  PA.  1988. 
p  9-45,  27  fig,  75  ref. 

Descriptors:  'Geologic  mapping,  'Remote  sensing, 
'Data  acquisition,  'Soil  water,  'Radioactive  waste 
disposal,  'Aerial  photography,  Infrared  imagery, 
Photography,  Satellite  technology,  Thermo- 
graphy, Waste  disposal,  Geologic  mapping,  Map- 
ping, Thermal  radiation,  Geologic  fractures,  Pipe- 
lines, Geophysics. 

Moisture  retained  within  soil  and  in  rock  fractures 
was  important  in  geotechnical  investigations  using 
remote  sensing  techniques  in  several  applications  in 
Ontario.  Large-scale  color-infrared  aerial  photog- 
raphy was  done  before,  during,  and  after  pipeline 
construction.  Aerial  video  recordings  were  also 
acquired  for  selected  sites.  The  digital  analysis  of 
Landsat  data  and  the  interpretation  of  thematic 
mapper  and  Seasat  SAR  data  provided  information 
on  regional  terrain  and  land  cover  for  route  selec- 
tion. Airborne  thermography  was  used  to  delineate 
an  area  of  near-surface  aggregate  overlain  by  a 
layer  of  sand-silt  till  3  to  7  m  thick.  The  study  was 
based  on  the  relationship  between  soil  moisture 
and  texture  and  on  the  sensitivity  of  thermal  data 
to  differences  in  surface  soil  moisture  content,  de- 
termined largely  by  surface  drainage  characteris- 
tics. The  interpretation  of  infrared  and  geophysical 
data  provided  initial  data  prior  to  the  detailed 
mapping  of  a  potential  nuclear  waste  disposal  site. 
A  granitic  intrusive  36  sq  km  in  area  was  being 
investigated  to  determine  its  suitability  for  nuclear 
waste  disposal.  The  terrain  was  covered  with  vari- 
able drift  sustaining  extensive  vegetation.  Various 
types  of  surficial  materials  were  delineated  and 
dikes  and  faults  were  identified  from  the  interpreta- 
tion of  predawn  thermal  imagery  and  large-scale 
infrared  photography.  (See  also  W89-10114  ) 
(Cassar-PTT) 
W89-10115 


LINEAMENTS:  SIGNIFICANCE,  CRITERIA 
FOR  DETERMINATION,  AND  VARIED  EF- 
FECTS ON  GROUND-WATER  SYSTEMS:  A 
CASE  HISTORY  IN  THE  USE  OF  REMOTE 
SENSING, 

Geological  Survey,  Albuquerque,  NM. 
K.  D.  Peter,  K.  E.  Kolm,  J.  S.  Downey,  and  T.  C. 
Nichols. 

IN:  Geotechnical  Applications  of  Remote  Sensing 
and  Remote  Data  Transmission.  American  Society 
for  Testing  and  Materials,  Philadelphia,  PA.  1988. 
p  46-68,  13  fig,  3  tab,  25  ref. 

Descriptors:  'Geohydrology,  'Remote  sensing, 
'Groundwater,  'Data  acquisition,  'Aquifers, 
•South  Dakota,  Cheyenne  River,  Aerial  photogra- 
phy, Photography,  Infrared  imagery,  Satellite 
technology,  Geologic  fractures,  Leakage,  Geolog- 
ic mapping,  Mapping,  Seismology,  Geophysics. 

Potentiometric,  hydrochemical,  geothermal,  and 
seismic  anomalies  found  in  at  least  two  aquifers 
correlated  with  surface  lineaments  mapped  by 
remote  sensing  techniques  in  western  South 
Dakota.  The  lineaments  appeared  as  linear  seg- 
ments of  trunk  streams  and  tributaries,  soil  and 


vegetational  tonal  anomalies,  and  topographic  or 
drainage  offsets.  They  appear  to  represent  surface 
expressions  of  major  basement  discontinuities. 
Crustal  movements  along  these  discontinuities  af- 
fected depositional  patterns  intermittently  through- 
out the  past  600  million  years,  thus  affecting  the 
permeability  and  thickness  of  aquifers  and  confin- 
ing beds.  It  was  concluded  that  (1)  the  Madison 
aquifer  of  Mississippian  Age  is  more  transmissive 
along  the  Cheyenne  River  lineament  and  (2)  there 
is  upward  leakage  through  the  confining  layers 
from  the  Paleozoic-age  aquifers  to  the  Lower- 
Cretaceous-age  aquifers  along  parts  of  the  Kimball 
Creek,  Bad  River,  White  River  lineament,  and 
Cheyenne  River  lineament.  (See  also  W89-10114) 
(Cassar-PTT) 
W89-10116 


HISTORIC  WASTE-SITE  USE  AND  GEOTECH- 
NICAL CHARACTERIZATION:  DATA 
SOURCES  AND  DATA  UTTLITY, 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

C.  D.  Elifrits,  and  A.  W.  Hathaway. 
IN:  Geotechnical  Applications  of  Remote  Sensing 
and  Remote  Data  Transmission.  American  Society 
for  Testing  and  Materials,  Philadelphia,  PA.  1988. 
p  69-88,  4  fig,  2  tab,  1 1  ref. 

Descriptors:  'Waste  dumps,  'Remote  sensing, 
•Data  acquisition,  *Waste  disposal,  Sites,  Satellite 
technology,  Infrared  imagery,  Groundwater, 
Aerial  photography,  Photography,  Geophysics, 
Geologic  mapping,  Mapping,  Surface  water. 

To  record  the  condition  of  waste  disposal  sites 
before,  during,  and  after  disposal,  remote  sensor 
data  from  a  variety  of  sources  were  evaluated  and 
merged.  This  led  to  the  development  of  a  system  of 
historic  data  source  identification,  assessment  of 
the  usefulness  of  the  available  data,  and  merging  of 
these  sets  of  interpreted,  temporal  data  with  appro- 
priate map  bases  at  scales  and  levels  of  detail  that 
meet  requirements  for  remedial  investigations  and 
feasibility  studies.  Data  used  included  U.S.  Geo- 
logical Survey  mapping  photography,  Department 
of  Agricultural  Agricultural  Stabilization  and  Con- 
servation Service  and  Soil  Conservation  Service 
aerial  photography,  EPA  environmental  monitor- 
ing systems  data,  and  aerial  photography  from 
local  and  regional  agencies  and  contractors.  This 
information  allows  monitoring  of  the  impact  of  site 
operations  on  vegetation,  soil,  surface  water,  and 
groundwater.  Activities  such  as  trench  construc- 
tion, open  burning,  and  waste  spills  may  be  identi- 
fied. (See  also  W89-101 14)  (Cassar-PTT) 
W89-10117 


ESTIMATION  OF  RESERVOIR  SUBMERGING 
LOSSES  USING  CIR  AERIAL  PHOTO- 
GRAPHS: EXAMPLE  OF  THE  ERTAN  HY- 
DROPOWER  STATION  ON  THE  YALONG 
RIVER  IN  SOUTHWEST  CHINA, 
Academia  Sinica,  Beijing  (China).  Lab.  of  Re- 
source and  Environmental  Information  Systems. 
H.  Lin. 

IN:  Geotechnical  Applications  of  Remote  Sensing 
and  Remote  Data  Transmission.  American  Society 
for  Testing  and  Materials,  Philadelphia,  PA.  1988. 
p  89-98,  2  fig,  3  tab,  4  ref. 

Descriptors:  'Submergence,  'Remote  sensing, 
•Data  acquisition,  'Reservoir  siting,  Aerial  pho- 
tography, Photography,  Geologic  mapping,  Map- 
ping, Geophysics,  Ertan  Hydropower  Station, 
Yalong  River,  China,  Hydroelectric  plants. 

Remotely  sensed  and  other  spatial  data  were  used 
to  estimate  reservoir  submergence  losses  at  the 
Ertan  hydropower  station  on  the  Yalong  River, 
China.  An  orthophotomap  and  a  land-cover  and 
land-use  map  of  the  submerged  region  were  com- 
pleted using  1:45,000  and  1 :24,000-scale  CIR  aerial 
photographs  taken  in  winter  and  spring  of  1981. 
After  some  typical  on-site  sampling  in  the  region 
to  be  submerged,  as  well  as  synthetic  analysis  on 
the  aerial  photographs,  a  three-level  classification 
system  was  developed,  with  25  categories  of  po- 
tentially submerged  objects  classified  by  use  of  the 
maps.  Each  level  of  the  classification  system  was 
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decided  by  the  needs  of  the  project  design  for 
investigating  submergence  losses,  the  resolution  of 
the  aerial  photographs,  and  the  minimum  size  of 
the  mapping  unit.  The  length  or  area  of  each 
category  on  the  land-cover  and  land-use  map  was 
measured  using  a  manual  tracking  digitizer.  The 
root-mean-square  accuracy  standard  was  adopted 
for  checking  accuracy.  Among  the  25  classification 
categories,  the  difference  between  the  statistical 
acreage  of  cultivated  land  determined  from  the 
estimation  method  using  CIR  aerial  photographs 
and  from  the  conventional  method  of  on-site  inves- 
tigation by  surveyors  was  only  3.1%.  (See  also 
W89-101 14)  (Cassar-PTT) 
W89-10118 


LOCATION  OF  POTENTIAL  GROUND  SUB- 
SIDENCE AND  COLLAPSE  FEATURES  IN 
SOLUBLE  CARBONATE  ROCK  BY  REMOTE 
SENSING  TECHNIQUES, 

Surrey  Univ.,  Guildford  (England).  Dept.  of  Civil 

Engineering. 

T.  J.  M.  Kennie,  and  C.  N.  Edmonds. 

IN:  Geotechnical  Applications  of  Remote  Sensing 

and  Remote  Data  Transmission.  American  Society 

for  Testing  and  Materials,  Philadelphia,  PA.  1988. 

p  99-121,  6  fig,  2  tab,  56ref. 

Descriptors:  *Geohydrology,  'Subsidence,  'Karst, 
•Remote  sensing,  'Data  acquisition,  *Rock  me- 
chanics, 'Subsidence,  Carbonate  rocks,  Aerial  pho- 
tography, Photography,  Infrared  imagery,  Satellite 
technology,  Great  Britain,  Sinks,  Karst. 

Remote  sensing  was  used  in  preliminary  investiga- 
tion of  solution  features  in  carbonate  rock.  These 
features  were  of  four  forms:  solution  pipes,  solu- 
tion widened  joints,  dolines,  and  swallow  holes 
(disappearance  of  a  surface  stream).  Most  of  the 
dolines  in  the  study  area  were  of  the  subsidence 
and  collapse  types.  Aerial  photography  proved 
appropriate  for  solution  features  which  have  a 
surface  expression.  However,  airborne  multispec- 
tral  scanners  and  thermal  infrared  line  scan  supple- 
mented aerial  photography  where  indirect  evi- 
dence of  solution  features  were  used  for  detection. 
Factors  favoring  the  effectiveness  of  remote  sens- 
ing were  good  lithological  contrasts,  geobotanical 
contrasts,  infilled  solution  pipes  on  bare  chalk  sur- 
faces just  beyond  a  cover  deposit  margin  or  along 
the  feathering  margin  of  cover  deposits,  and  visible 
surface  expressions.  (See  also  W89-10114)  (Cassar- 
PTT) 
W89-10119 


COMPARISON  OF  AIRBORNE  GEMS/SAR 
WITH  SATELLITE-BORNE  SEASAT/SAR 
RADAR  IMAGERY:  THE  VALUE  OF  AR- 
CHIVED MULTIPLE  DATA  SETS, 

Louisiana  Geological  Survey,  Baton  Rouge. 

B.  C.  Hanson,  and  L.  F.  Dellwig. 

IN:  Geotechnical  Applications  of  Remote  Sensing 

and  Remote  Data  Transmission.  American  Society 

for  Testing  and  Materials,  Philadelphia,  PA.  1988. 

p  163-182,  7  fig,  2  tab.  Jet  Propulsion  Laboratory 

contract  954946. 

Descriptors:  'Remote  sensing,  'Data  acquisition, 
•Radar,  Geologic  mapping,  Mapping,  Goodyear 
electronic  mapping  system,  Seasat  synthetic  aper- 
ture radar,  Satellite  technology,  Vegetation. 

To  demonstrate  the  value  of  using  radar  imagery 
from  systems  having  diverse  parameters,  X-band 
images  of  the  Northern  Louisiana  Salt  Dome  area, 
generated  by  the  airborne  Goodyear  electronic 
mapping  system  (GEMS)  operating  with  an  inci- 
dence angle  of  75  to  85  degrees  and  a  resolution  of 
12  m,  were  analyzed  in  conjunction  with  imagery 
generated  by  the  satellite-borne  L-band  Seasat/ 
SAR  (synthetic-aperture  radar)  operating  with  a 
contrasting  incidence  angle  of  23  degrees  and  a 
resolution  of  25  m.  The  result  was  that  otherwise 
unobtainable  data  became  accessible  when  (1)  ad- 
justments were  made  for  the  time  lapse  between 
the  two  missions,  and  (2)  supporting  ground  data 
were  acquired  concerning  the  physical  and  vegeta- 
tive characteristics  of  the  terrain  in  the  study  area. 
This  supporting  data  included  land  management 
information,  improved  delineation  of  the  drainage 
net,    better    definition    of   surface    roughness    in 


cleared  areas,  and  swamp  identification.  (See  also 

W89-101 14)  (Cassar-PTT) 

W89-10120 


GEOTECHNICAL  APPLICATIONS  OF  THREE 
NEW  U.  S.  GOVERNMENT  REMOTE  SENS- 
ING PROGRAMS, 

Geological  Survey,  Reston,  VA. 

B.  F  .  Molnia. 

IN:  Geotechnical  Applications  of  Remote  Sensing 

and  Remote  Data  Transmission.  American  Society 

for  Testing  and  Materials,  Philadelphia,  PA.  1988. 

p  183-191,  2  fig,  6  ref. 

Descriptors:  'Geologic  data,  'Remote  sensing, 
•Data  acquisition,  'Radar,  'Aerial  photography, 
Photography,  National  High-Altitude  Photogra- 
phy Program,  Side-Looking  Airborne  Radar  Pro- 
gram, Shuttle  Imaging  Radar  Program. 

Programs  providing  significant  new  data  of  geo- 
technical value  are  the  National  High-Altitude 
Photography  Program  (NHLP)  and  the  Side- 
Looking  Airborne  Radar  Program  (SLAR),  both 
administered  by  the  U.  S.  Geological  Survey's 
National  Mapping  division,  and  the  National  Aero- 
nautics and  Space  Administration's  Shuttle  Imag- 
ing Radar  (SIR)  Program.  SIR  data  were  collected 
by  NASA  from  the  space  shuttle  in  1981  and  1984 
on  two  missions  designed  to  study  the  radar  signa- 
tures of  geological  features.  Among  the  uses  of  the 
data  are  regional  structural  interpretation,  delinea- 
tion of  drainage  characteristics,  evaluation  of  sur- 
face wetness  characteristics,  and  assessment  of 
rock  and  soil  surface  texture  and  grain  size.  The 
remotely  sensed  data  from  these  three  collection 
techniques  are  inexpensive  and  readily  obtained. 
(See  also  W89-101 14)  (Cassar-PTT) 
W89-10121 


CRITERIA  FOR  THE  SELECTION  OF 
REMOTE  DATA  TELEMETRY  METHODS 
FOR  GEOTECHNICAL  APPLICATIONS, 

Synergetics,  Boulder,  CO. 

G.  L.  Chedsey. 

IN:  Geotechnical  Applications  of  Remote  Sensing 

and  Remote  Data  Transmission.  American  Society 

for  Testing  and  Materials,  Philadelphia,  PA.  1988. 

p  213-222,  2  tab,  4  ref. 

Descriptors:  'Geologic  data,  'Dam  inspection, 
•Remote  sensing,  *Data  acquisition,  Data  transmis- 
sion, Monitoring,  Satellite  technology,  Telemetry, 
Geostationary  operational  environmental  satellite, 
Automation,  Data  processing,  Radio,  San  Justo 
Dam,  California,  Ridgway  Dam,  Colorado,  Dams. 

The  types  of  automation  and  data  acquisition  used 
by  Geotechnical  Engineering  and  Mining  Services 
to  monitor  conventional  geotechnical  instruments 
is  described.  Examples  of  the  instruments  include 
pneumatic  and  vibrating  wire  piezometers,  ther- 
mistors, and  stream  and  reservoir  level  sensors. 
Four  types  of  data  transmission  are  compared  in  a 
table:  UHF  radio,  communication  line  (twisted  pair 
and  fiber  optic),  satellite,  and  meteorburst  radio. 
Listed  in  the  table  are  the  best  application,  trans- 
mission range/rate  and  times  per  day,  accessibility, 
reliability,  and  relative  cost.  Case  histories  are 
given  of  automated  systems  used  in  dam  monitor- 
ing: the  San  Justo  Dam  in  California  and  the 
Ridgway  Dam  in  Colorado.  For  the  San  Justo 
Dam,  telemetry  used  was  communications  cable, 
telephone,  and  satellite;  for  the  Ridgway  Dam, 
communications  line,  UHF  radio,  and  satellite 
were  used.  (See  also  W89-10114)  (Cassar-PTT) 
W89-10122 


DATA    AND    ORGANIZATIONAL    REQUIRE- 
MENTS FOR  LOCAL  PLANNING, 

Illinois  Univ.  at  Chicago  Circle.  School  of  Urban 

Planning  and  Policy. 

For  primary   bibliographic   entry   see   Field   5G 

W89-10128 


DEVELOPMENT   OF   EFFECTTVE   GROUND- 
WATER SAMPLING  PROTOCOLS, 

Illinois    State    Water    Survey    Div.,    Champaign. 
Ground-Water  Section. 


M.  J.  Barcelona,  and  J.  P.  Gibb. 
IN:  Ground- Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.   1988.  p  17-26,  3  fig,  3  tab,   13  ref. 

Descriptors:  'Groundwater,  'Network  design, 
•Water  sampling,  'Water  quality,  'Quality  con- 
trol, Decision  making,  Groundwater  pollution, 
Monitoring,  Field  tests,  Drilling,  Water  analysis, 
Hydrology. 

The  demand  for  representative  groundwater  qual- 
ity samples  has  been  driven  by  the  realization  that 
our  water  resources  are  vulnerable  to  a  variety  of 
surface  contaminant  sources.  The  techniques  by 
which  samples  are  collected  will  materially  affect 
the  reliability  of  the  analytical  data.  The  need  for 
the  progressive  refinement  of  sampling  and  related 
techniques  into  sampling  protocols  is  emphasized 
over  the  standardization  of  monitoring  network 
designs  or  the  drilling,  sampling  and  analytical 
protocols  which  are  elements  of  the  design.  The 
most  effective  sampling  protocol  for  a  particular 
investigation  must  be  tailored  to  the  actual  site 
conditions  and  the  information  needs  of  the  pro- 
gram. Essential  elements  of  a  comprehensive  sam- 
pling protocol  are  identified  and  an  example  which 
should  prove  useful  for  designing  reliable  ground- 
water quality  investigations  is  provided.  The  exam- 
ple network  design  is  developed  by  a  series  of 
decision  trees  which  allow  one  to  weigh  various 
factors  and  conditions  in  a  direct  manner  so  as  to 
document  how  decisions  are  made.  The  best  model 
for  an  effective  groundwater  sampling  protocol  is 
one  that  is  flexible  and  permits  refinement  as  condi- 
tions at  a  site  become  better  understood.  (See  also 
W89-10153)  (Author's  abstract) 
W89-10154 


IN  SITU,  TIME-SERIES  MEASUREMENTS 
FOR  LONG-TERM  GROUND-WATER  MONI- 
TORING, 

Technos,  Inc.,  Miami,  FL. 
R.  C.  Benson,  M.  Turner,  P.  Turner,  and  W. 
Vogelsong. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  58-72,  10  fig,  34  ref. 

Descriptors:  'Groundwater,  'Monitoring,  'Data 
acquisition,  'Time  series  analysis,  'Hydrologic 
data  collections,  'In  situ  tests,  'Groundwater  pol- 
lution, Geophysics,  Long-term  planning,  Water 
quality  control,  Data  acquisition,  Assessment, 
Drilling,  Observation  wells,  Hydrologic  systems, 
Subsurface  mapping,  Pollutant  identification,  Spe- 
cific conductivity,  Interstitial  water,  Sampling, 
Water  analyses,  Plumes. 

Because  recent  legislation  has  made  long-term 
groundwater  monitoring  an  important  issue,  the 
methods  by  which  data  at  a  site  are  collected  are  of 
utmost  importance.  The  traditional  method  of  site 
assessment,  which  consists  of  drilling  a  number  of 
monitor  wells  from  which  water  samples  can  be 
taken  and  tested,  does  not  provide  enough  infor- 
mation on  which  to  base  a  long-term  groundwater 
monitoring  program.  In  situ,  time-series  measure- 
ments using  a  variety  of  geophysical  techniques,  on 
the  other  hand,  can  provide  a  wealth  of  informa- 
tion not  available  through  traditional  measurement 
methods.  Over  the  past  ten  years,  geophysical 
measurements  made  from  the  surface  have  been 
used  extensively  at  waste  disposal  sites  to  assess 
natural  hydrogeologic  conditions  and  map  the  lat- 
eral and  vertical  distribution  of  contaminants.  In 
recent  years,  downhole  measurements  have  been 
used  to  produce  more  detailed  information  about 
vertical  contaminant  distribution  through  the  use 
of  vertical  profiles.  Made  at  appropriate  intervals 
over  a  period  of  time,  surface  and  downhole  meas- 
urements can  be  used  to  provide  highly  accurate, 
three-dimensional  maps  of  contaminant  flow  in 
groundwater  and  provide  a  means  of  early  leak 
detection  at  waste  disposal  sites.  Because  the 
values  measured  by  geophysical  methods  are  domi- 
nated by  the  specific  conductance  of  pore  fluids, 
they  can  be  related  to  the  specific  conductance  of 
groundwater  samples,  thus  correlating  geophysics 
with  traditional  assessment  methods.  Correlation 
between   in   situ,   geophysical   measurements  and 
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inorganic  groundwater  sample  analyses  have  been 
as  good  as  0.96  at  the  95%  confidence  level.  At 
one  landfill,  the  correlation  with  total  organic 
carbon  was  0.85  at  the  95%  confidence  level. 
Three  examples  of  sites  where  the  spatial  extents  of 
contaminant  plumes  have  been  mapped  using  geo- 
physical, time-series  measurements  are  presented. 
They  consist  of  a  localized  spill,  a  large  landfill, 
and  a  flowing,  abandoned  well.  Measurements 
taken  over  a  period  of  time  at  each  of  these  sites 
clearly  illustrate  how  the  actual  dynamics  of  a 
contaminant  plume  can  be  assessed  as  it  interacts 
with  natural  and  man-induced  variables.  (See  also 
W89-10153)  (Author's  abstract) 
W89-10158 


COMBINING  SURFACE  GEOELECTRICS  AND 
GEOSTATISTICS  FOR  ESTIMATING  THE 
DEGREE  AND  EXTENT  OF  GROUND-WATER 
POLLUTION, 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

W.  E.  Kelly,  I.  Bogardi,  M.  Nicklin,  and  A. 
Bardossy. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.   1988.  p  73-85,  18  fig,  2  tab,  8  ref 

Descriptors:  'Groundwater  pollution,  ♦Geophys- 
ics, 'Measuring  instruments,  'Data  acquisition, 
•Network  design,  'Statistical  methods,  Observa- 
tion wells,  Prediction,  Hydrologic  models,  Specific 
conductivity,  Error  analysis,  Field  tests,  Estimat- 
ing, Subsurface  mapping. 

Geostatistical  techniques  are  presented  for  estimat- 
ing the  areal  distribution  of  specific  conductance  as 
an  indicator  of  the  degree  and  extent  of  ground- 
water pollution.  Combinations  of  measurement 
types  including  surface  geoelectrics  and  monitor- 
ing wells  are  evaluated  in  terms  of  the  prediction 
error.  A  realistic  example  using  several  combina- 
tions of  surface  resistivity  and  borehole  measure- 
ments of  specific  conductance  is  presented.  Results 
of  the  example  are  analyzed  and  show  the  increase 
in  prediction  accuracy  possible  by  combining  the 
two  measurement  types.  (See  also  W89-10153) 
(Author's  abstract) 
W89-10159 


USE  OF  CONTROLLED  SOURCE  AUDIO 
MAGNETOTELLURICS  (CSAMT)  TO  DELIN- 
EATE ZONES  OF  GROUND-WATER  CON- 
TAMTNATION--A  CASE  HISTORY, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
R.  M.  Tinlin,  L.  J.  Hughes,  and  A.  R.  Anzzolin. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  101-118,12  fig  3  tab,  5  ref. 

Descriptors:  'Remote  sensing,  'Data  acquisition, 
•Path  of  pollutants,  'Groundwater  pollution,  'Oil 
industry,  'Subsurface  mapping,  'Geophysics, 
Magnetic  studies,  Abandoned  wells,  Injection 
wells,  Oil  spills,  Surface  runoff,  Vertical  flow, 
Brines,  Aquifers,  Electrical  equipment,  Resistivity, 
Electric  fields,  Aquifers,  Chlorides,  Oklahoma, 
Case  studies,  Water  pollution  surface. 

A  significant  potential  for  the  pollution  of  fresh- 
water aquifers  exists  due  to  oilfield  waterflood 
operations.  The  sources  of  potential  pollution  are 
surface  spills,  a  lack  of  mechanical  integrity  of 
injection  wells,  and  improperly  plugged  wells 
which  are  in  communication  with  the  injection 
zone.  Surface  spills  are  relatively  easy  to  detect 
and  control.  Procedures  for  checking  the  mechani- 
cal integrity  of  a  properly  constructed  injection 
well  are  available.  Making  a  determination  in  the 
absence  of  good  records  as  to  whether  or  not  a 
well  is  improperly  plugged,  providing  a  conduit 
for  the  vertical  migration  of  formation  brines  from 
the  production  zone  to  shallower  fresh-water 
aquifers,  is  very  difficult.  Electrical  surface  geo- 
physical methods  offer  considerable  promise  in 
detecting  the  movement  of  formation  brines  into 
fresh-water  aquifers,  through  improperly  aban- 
doned or  plugged  wells.  An  electrical  surface  geo- 
physical technique,  Controlled  Source  Audio-Fre- 
quency Magnetotellurics  (CSMAT)  has  been  ap- 
plied to  locate  the  presence  of  anomalies  resulting 


from  the  upward  movement  of  formation  brines 
through  improperly  plugged  wells.  The  primary 
objective  in  a  CSMAT  survey  is  to  provide  appar- 
ent resistivity  and  the  phase  angle  between  the 
electric  and  magnetic  fields  over  a  prospect  area. 
CSMAT  has  the  advantages  of  excellent  lateral 
resolution,  good  depth  penetration  (a  kilometer  or 
more)  and  is  relatively  inexpensive.  The  frequency 
and  resistivity  of  the  subsurface  control  the  depth 
of  penetration.  The  lower  the  frequency,  the 
deeper  the  penetration.  A  CSMAT  survey  was  run 
in  an  oil-producing  field  in  east  central  Oklahoma, 
which  is  currently  on  waterflood  and  has  many 
abandoned  and  apparently  improperly  plugged 
wells.  The  water  in  the  Vamoosa  aquifer  underly- 
ing the  study  area  has  a  high  chloride  content.  The 
objective  of  running  the  CSMAT  survey  was  to 
locate  suspected  low-resistivity  anomalies  due  to 
formation  brines  in  the  vicinity  of  improperly 
plugged  wells  and  to  attempt  to  map  their  extent. 
(See  also  W89-10153)  (Author's  abstract) 
W89-10161 


GROUND-WATER       MONITORING       FIELD 
PRACTICE--AN  OVERVIEW, 

Central  Mine  Equipment  Co.,  St.  Louis,  MO. 
For  primary  bibliographic  entry  see  Field  7 A. 
W89-10162 


MODIFIED  REVERSE-CIRCULATION  AIR 
ROTARY  DRILLING  TECHNIQUE  FOR  DE- 
VELOPMENT OF  OBSERVATION  AND  MON- 
rrORING  WELLS  AT  GROUND- WATER  CON- 
TAMINATION srrES, 

Clark  (Edward  E.)  Engineers-Scientists,  Inc., 
Miami,  FL. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-10163 


MONITORING  WELL  CONSTRUCTION,  AND 
RECOMMENDED  PROCEDURES  FOR 
DIRECT  GROUNDWATER  FLOW  MEASURE- 
MENTS USING  A  HEAT-PULSING  FLOWME- 
TER. 

K-V  Associates,  Inc.,  Falmouth,  MA. 
For  primary  bibliographic  entry  see  Field  8A. 
W89-10164 


DETERMINING  WHETHER  WELLS  AND  PIE- 
ZOMETERS GIVE  WATER  LEVELS  OR  PIE- 
ZOMETRIC  LEVELS, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  de 
Genie  Mineral. 
R.  P.  Chapuis. 

IN:  Ground- Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  162-171,  4  fig,  15  ref.  National 
Science  and  Engineering  Research  Council  of 
Canada  Grant  A-4704. 

Descriptors:  'Data  interpretation,  'Observation 
wells,  'Piezometers,  'Water  level,  'Groundwater 
movement,  Groundwater  pollution,  Vertical  flow, 
Sealants,  Path  of  Pollutants,  Hydraulic  permeabil- 
ity, Graphical  analysis,  Velocity  head,  Mathemati- 
cal studies. 

A  method  is  proposed  to  verify  whether  wells  and 
piezometers  have  been  adequately  sealed  into  the 
ground  to  avoid  vertical  communication  between 
aquifers  and  thus  prevent  misleading  results  of 
both  piezometric  levels  and  contamination  degrees. 
The  method  makes  use  of  variable-head  permeabil- 
ity tests  that  are  not  interpreted  by  the  common 
graph  of  In  H  versus  t,  but  by  the  more  fundamen- 
tal graph  of  the  water  velocity  versus  the  total 
head  difference.  Both  presentations  are  mathemati- 
cally equivalent.  If  there  is  some  error  in  the 
'measured'  piezometric  level,  it  will  be  hidden  in 
the  common  logarithmic  diagram,  but  it  can  be 
easily  detected  with  the  proposed  velocity  dia- 
gram. The  method  is  illustrated  by  typical  exam- 
ples of  velocity  diagrams  and  their  interpretation. 
According  to  the  author's  experience,  the  practice 
of  partial  seals  along  piezometer  pipes  should  be 
discouraged  and  a  full-length  seal  is  preferred.  (See 
also  W89-10153)  (Author's  abstract) 
W89-10165 
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DESIGN  CONSIDERATIONS  AND  THE  QUAL- 
ITY OF  DATA  FROM  MULTIPLE-LEVEL 
GROUNDWATER  MONITORING  WELLS, 

Westbay  Instruments  Ltd.,  North  Vancouver  (Brit- 
ish Columbia). 

For  primary  bibliographic  entry  see  Field  7A. 
W89-10169 


VERIFICATION  OF  SAMPLING  METHODS 
AND  SELECTION  OF  MATERIALS  FOR 
GROUNDWATER  CONTAMINATION  STUD- 
IES, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10170 


CHEMICAL  STABILITY  PRIOR  TO  GROUND- 
WATER SAMPLING:  A  REVIEW  OF  CURRENT 
WELL  PURGING  METHODS, 

Acres  International  Ltd.,  Niagara  Falls  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10171 


INVESTIGATIONS  OF  TECHNIQUES  FOR 
PURGING  GROUND-WATER  MONITORING 
WELLS  AND  SAMPLING  GROUND  WATER 
FOR  VOLATILE  ORGANIC  COMPOUNDS, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  Kalamazoo,  MI.  Cen- 
tral-Lake States  Regional  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10172 


RECENT  DEVELOPMENT  OF  DOWNHOLE 
WATER  SAMPLERS  FOR  TRACE  ORGANICS, 

J.  H.  Ficken. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  253-257,  2  fig. 

Descriptors:  'Trace  levels,  'Sampling,  'Ground- 
water pollution,  'Water  sampling,  'Observation 
wells,  Hazardous  materials,  Volatility,  Laborato- 
ries, Evaporation  control,  Organic  wastes,  Design 
criteria,  Contamination,  Materials  engineering, 
Path  of  pollutants,  Fate  of  pollutants,  Organic 
compounds. 

Studies  concerning  the  movement  and  fate  of  or- 
ganic chemicals,  including  hazardous  substances,  in 
groundwater  have  underscored  the  need  to  use 
boreholes  to  obtain  samples  of  groundwater  that 
are  neither  contaminated  with  foreign  materials 
nor  diluted  with  water  from  other  sources.  Addi- 
tionally, the  water  samples  need  to  be  taken  in  a 
manner  that  prevents  the  escape  of  volatile  sub- 
stances. The  samples  need  to  be  kept  close  to  the 
original  state  while  in  shipment  to  the  water  qual- 
ity laboratory  and  at  the  laboratory  where  the 
water  must  be  removed  without  the  escape  of 
volatiles  or  reaction  with  the  air.  Within  the  past 
year  the  U.S.  Geological  Survey  has  identified  its 
needs  for  data  concerning  organics  in  groundwat- 
er, and  established  design  criteria  for  the  develop- 
ment of  prototype  samplers.  Certain  essential  sam- 
pler design  criteria  are:  the  sampler  must  go  down 
a  5.1-cm  (2-inch)  diameter  well;  the  practical  sam- 
pling depth  is  at  least  61  meters  (200  feet);  the 
sample  holder  must  be  flushed  before  a  sample  is 
taken;  and  the  sample  must  be  kept  at  the  same 
hydrostatic  pressure  as  when  collected.  The 
Survey  is  developing  prototype  samplers  using  the 
designated  design  criteria:  a  piston  sampler  operat- 
ing from  a  well-logging  head,  a  pumping  sampler 
using  a  commercial  downhole  gear  pump,  a  hand- 
pump  sampler,  and  two  electric  motor-driven  sam- 
plers using  logging  heads.  These  samplers  flush  a 
sample  cartridge  with  the  water  to  be  sampled  and 
finally  seal  the  sample  prior  to  being  brought  to  the 
surface.  Later,  a  design  criterion  was  added  that  all 
flush  water  be  removed  from  the  well.  New  design 
schemes  were  drafted  that  accomplished  that  re- 
quirement. One  of  the  design  schemes  was  a 
manual  sampler  which  uses  a  downhole  reservoir 
to  collect  the  flush  water.  Other  design  schemes 
have  been  envisioned  but  were  found  not  to  be 
practical.  A  special  sample  cartridge  that  will  fit 
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these  samplers  has  been  developed  to  allow  remov- 
al of  the  water  under  pressure.  This  design  helps 
prevent  the  escape  of  volatile  substances  from  the 
water  sample.  Fabrication  materials  include  stain- 
less steels,  fluoroelastomers,  and  other  fluorinated 
plastics.  (See  also  W89-10153)  (Author's  abstract) 
W89-10173 


FIELD  EVALUATION  OF  SEVEN  SAMPLING 
DEVICES  FOR  PURGEABLE  ORGANIC  COM- 
POUNDS IN  GROUND  WATER, 

Geological  Survey,  Trenton,  NJ. 
T.  E.  Imbrigiotta,  J.  Gibs,  T.  V.  Fusillo,  G.  R. 
Kish,  and  J.  J.  Hochreiter. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  258-273,  2  fig,  6  tab,  17  ref. 

Descriptors:  'Sampling,  'Groundwater  pollution, 
•Water  sampling,  'Organic  compounds,  Volatility, 
Pumping,  Water  quality,  Variation  coefficient, 
Field  tests,  Observation  wells,  Pumps,  Perform- 
ance evaluation,  Precision. 

Seven  different  sampling  devices--(l)  a  bladder 
pump,  (2)  a  helical-rotor  submersible  pump,  (3)  a 
gear  submersible  pump,  (4)  an  open  bailer,  (5)  a 
point-source  bailer,  (6)  a  syringe  sampler,  and  (7)  a 
peristaltic  pump-were  evaluated  to  determine 
their  ability  to  recover  purgeable  organic  com- 
pounds (POCs)  from  groundwater  under  field  con- 
ditions. Significant  differences  among  the  mean 
concentrations  obtained  with  each  sampler  were 
found  for  selected  POCs  at  each  of  three  sites.  The 
overall  order  of  the  sampling  devices  from  highest 
to  lowest  recovery  using  data  from  all  three  sites 
yielded  the  following:  (1)  gear  submersible  pump, 
(2)  point-source  bailer,  (3)  open  bailer,  (4)  helical- 
rotor  submersible  pump,  (5)  bladder  pump,  (6) 
syringe  sampler,  and  (7)  peristaltic  pump.  The 
overall  standardized  mean  concentrations  of  Sam- 
plers 1  through  5  were  closely  grouped,  indicating 
these  devices  were  very  similar  in  their  ability  to 
recover  POCs.  A  similar  overall  order  of  the  coef- 
ficients of  variation  indicated  no  clear  difference 
between  the  sampling  devices  in  the  precision  with 
which  they  recovered  POCs.  However,  the  three 
samplers  with  the  lowest  coefficients  of  variation 
(highest  precision)  were  all  positive-displacement 
pumping  devices  whereas  the  three  samplers  with 
the  highest  coefficients  of  variation  (lowest  preci- 
sion) were  all  grab-sampling  devices.  (See  also 
W89-10153)  (Author's  abstract) 
W89-10174 


HERMETICALLY  ISOLATED  SAMPLING 
METHOD  FOR  GROUND-WATER  INVESTI- 
GATIONS, 

BAT  Envitech  A.B.,  Stockholm  (Sweden). 
B.  Torstensson,  and  A.  M.  Petsonk. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  274-289,  15  fig,  2  tab,  7  ref. 

Descriptors:  'Sampling,  'Sample  preservation, 
'Water  sampling,  'Groundwater  pollution,  Moni- 
toring, Observation  wells.  Volatility,  Contamina- 
tion. 

Groundwater  studies  are  often  associated  with  the 
use  of  actions  or  materials  which  can  lead  to 
introduction  of  errors  or  contamination.  For  in- 
stance, transfer  of  liquids  from  a  bailer  to  a  labora- 
tory vial  can  permit  volatile  chemicals  sampled 
from  water  in  an  open  well  to  escape,  or  can  give 
rise  to  external  contamination  or  human  contact 
with  the  fluids.  A  set  of  devices,  the  BAT  Ground- 
water Monitoring  System,  has  been  developed 
which  specifically  eliminates  these  and  other  diffi- 
culties. All  individual  elements  of  the  system  are 
hermetically  sealed,  permitting  in  situ  conditions 
(for  example  pressures  and  dissolved  gases)  to  be 
maintained.  Hydraulic  interconnections  and  fluid 
transfers  are  achieved  through  use  of  hypodermic 
needles,  flexible  septa,  and  internally  generated 
pressure  gradients.  The  system  permits  pressurized 
sampling  of  both  liquids  and  gases  from  virtually 
any  depth  in  groundwaters,  open  or  sectioned-off 
wells,  and  piping  systems,  as  well  as  directly  from 
surface  waters.  Groundwater  may  be  extracted  in 
situ  from  either  the  saturated  or  vadose  zones  of 


soil  or  rock  formations.  Samples  are  taken  in  the 
field  with  the  same  presterilized  and  pre-evacuated 
vials  that  will  be  sent  to  the  laboratory;  no  further 
transfers,  pumps,  or  piping  mechanisms  are  re- 
quired. Since  the  samples  are  sealed  and  pressur- 
ized, the  total  gas  content  will  remain  the  same  as 
that  at  the  sampling  site,  and  the  samples  can  truly 
be  said  to  be  representative  of  the  in  situ  condi- 
tions. The  in  situ  system  also  contains  additional 
above-ground  components  for  use  in  groundwater 
investigations.  These  measure  groundwater  pres- 
sures or  soil  suctions,  perform  tests  of  hydraulic 
conductivity,  and  allow  tracer  tests  to  be  run.  All 
of  these  devices  use  needles  and  septa  to  access  the 
only  below-ground  piece  of  equipment.  This-a 
permanently  installed  and  sealed  filter  tip— contains 
no  electronics,  and  only  a  single  moving  part:  a 
flexible  septum.  (See  also  W89-10153)  (Author's 
abstract) 
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SAMPLING  INTERAQUIFER  CONNECTOR 
WELLS  FOR  POLONIUM-210:  IMPLICA- 
TIONS FOR  GROSS-ALPHA  ANALYSIS, 

University   of  South   Florida,   Tampa.    Dept.   of 

Physics. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10176 


SUCTION  LYSIMETER  OPERATION  AT  HAZ- 
ARDOUS WASTE  SITES, 

Kaman  Tempo,  Santa  Barbara,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10177 


MEASURING  EFFECTS  OF  PERMEANT  COM- 
POSITION ON  PORE-FLUID  MOVEMENT  IN 
SOIL, 

Geological  Survey,  Denver,  CO. 
H.  W.  Olsen,  T.  L.  Rice,  and  R.  W.  Nichols. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  331-342,  13  fig,  9  ref. 

Descriptors:  'Soil  chemistry,  'Groundwater 
movement,  'Path  of  pollutants,  'Laboratory 
equipment,  'Permeability,  'Soil  water,  'Soil  po- 
rosity, 'Fluid  flow,  Pumps,  Permeameters,  Intersti- 
tial fluid. 

A  laboratory  experimental  system  has  been  created 
that  can  measure  the  effects  of  permeant  composi- 
tion on  pore-fluid  movement  in  a  soil  specimen 
mounted  in  a  conventional  triaxial  cell.  These  ef- 
fects include  the  variation  of  permeability  that 
arises  when  the  pore-fluid  composition  changes 
within  a  soil,  and  also  the  tendency  for  a  permeant 
composition  gradient  to  cause  pore-fluid  move- 
ment. The  system  is  based  on  the  previously  re- 
ported capabilities  and  advantages  of  the  flow- 
pump  method  for  permeability  measurements.  The 
system  also  utilizes  a  permeant-control  subsystem 
that  facilitates  bringing  deaired  solutions  of  arbi- 
trary chemical  composition  from  storage  reservoirs 
to  the  ends  of  a  test  specimen.  (See  also  W89- 
10153)  (Author's  abstract) 
W89-10178 


METHODS    FOR    VIRUS    SAMPLING    AND 
ANALYSIS  OF  GROUND  WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Nutrition  and 

Food  Science. 

For  primary  bibliographic  entry  see  Field  5A. 
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DETERMINATION  OF  AQUEOUS  SULFIDE 
IN  CONTAMINATED  AND  NATURAL  WATER 
USING  THE  METHYLENE  BLUE  METHOD, 

Geological  Survey,  Reston,  VA. 
S.  S.  Lindsay,  and  M.  J.  Baedecker. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  349-357,  3  fig,  2  tab,  15  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Water  sampling,  'Sulfides,  'Colorimetry,  Methyl- 
ene blue,  Chlorides,  Spectrophotometry,  Reagents, 
Standards,  Laboratories,  Phenols,  Hydrocarbons, 
Salts,  Creosote,  Field  tests,  Chemical  properties. 


The  methylene  blue  method  for  the  colorimetric 
determination  of  aqueous  sulfide  was  modified  and 
evaluated  for  field  use  in  the  concentration  range 
of  0.3  to  1500  micrometers  of  sulfide.  Aqueous 
sulfide  (H2S,  HS(-),  and  S(-))  reacts  with  N,N- 
dimethyl-p-phenylenediamine  sulfate  and  ferric 
chloride  in  an  acidic  solution,  forming  a  methylene 
blue  complex  which  is  measured  spectrophotome- 
trically  at  670  nanometers.  Modifications  to  the 
method  permit  rapid  and  repetitive  sampling, 
produce  reproducible  standard  curves,  and  define 
the  limitations  on  stability  of  reagents  and  of  the 
color-complex.  Field  measurements  are  made 
easily  after  the  reagents  have  been  standardized  in 
the  laboratory.  The  method  has  a  relative  standard 
deviation  of  (  +  /-)3.8%  at  80  micrometers  S(-)  and 
(  +  /-)0.84%  at  420  micrometers  S(-).  The  method 
was  laboratory  tested  for  possible  interferences 
from  phenols,  polynuclear  aromatic  hydrocarbons 
and  salts.  Sulfide  concentrations  up  to  70  microme- 
ters were  measured  in  groundwater  contaminated 
with  creosote  waste  products  including  phenols 
and  aromatic  hydrocarbons.  No  interferences  were 
found  from  these  constituents.  (See  also  W89- 
10153)  (Author's  abstract) 
W89-10180 


FIELD      EXPERIMENTAL      METHODS      IN 
STRATIFIED  AQUD7ERS, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10185 


FIELD  INVESTIGATION  OF  A  SMALL-DIAM- 
ETER, CYLINDRICAL,  CONTAMINATED 
GROUNDWATER  PLUME  EMANATING 
FROM  A  PYRITIC  URANTUM-TADLINGS  IM- 
POUNDMENT, 

Morwijk  Enterprises,  Vancouver  (British  Colum- 
bia). 

For  primary  bibliographic  entry  see  Field  5B. 
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PRECD7ITATION  DETECTION  WITH  SATEL- 
LITE MICROWAVE  DATA 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
C.  Yang,  and  A.  Timchalk. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-240239. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Report  NESDIS  32,  June  1988. 
27p,  8  fig,  11  tab,  17  ref. 

Descriptors:  'Remote  sensing,  'Precipitation, 
'Satellite  technology,  'Microwaves,  Data  acquisi- 
tion, Rainfall  rate,  Temperature,  Mathematical 
studies,  Correlation  analysis. 

When  all  four  channels  of  the  National  Oceanic 
and  Atmospheric  Adminstration,  (NOAA)  polar- 
orbiting  satellite  Microwave  Sounding  Unit  (MSU) 
instrument  were  screened  against  a  measure  of  rain 
rate,  MSU  Ch  2  (53.74  gegahertz)  was  found  to  be 
the  most  useful  channel  for  detecting  precipitation 
over  land.  A  median  filter  algorithm  which  isolat- 
ed the  decrease  in  brightness  temperature  of  MSU 
Ch  2  from  the  normal  background  temperature  in 
this  channel  was  used  to  calculate  a  Media  Filter 
Anomaly  (MFA2).  The  MFA2  values  were  found 
to  be  correlated  with  an  Effective  Rain  Rates 
(ERR).  Coefficients  were  as  high  as  0.6  over  land 
during  the  spring  and  summer  cases.  Correlation 
was  highest  when  convection  was  strong  and  echo 
tops  reached  to  near  the  tropopause  levels.  In  the 
winter  cases,  convection  was  relatively  weak  and 
rain  rates  were  small.  Echo  tops  were  relatively 
low  and  reached  to  only  approximately  25,000  ft. 
For  the  winter  cases,  the  MFA2  algorithm  showed 
no  skill  in  detecting  precipitation.  Results  indicate 
that  the  MFA2  is  marginally  useful  in  detecting 
rain  rates.  Its  operational  use  in  the  TIROS  Oper- 
ational Vertical  Sounding  (TOVS)  algorithm, 
however,  does  serve  well  to  prevent  'cold'  biased 
temperature  retrievals  from  being  calculated  in 
areas  where  precipitation  contamination  is  strong. 
(Author's  abstract) 
W89-10196 


224 


CHEMICAL  ANALYSIS  OF  WATER:  GENER- 
AL PRINCIPLES  AND  TECHNIQUES, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

D.  T.  E.  Hunt,  and  A.  L.  Wilson. 

Royal  Society  of  Chemistry,  Burlington  House, 

London  W1V  OBN,  England. 

Descriptors:  *Chemical  analysis,  'Water  analysis, 
Chemical  composition,  Chemical  properties,  Lab- 
oratories, Statistical  methods,  Measuring  instru- 
ments. 

In  establishing  a  program  of  water  and  sampling 
and  analysis,  it  is  useful  to  consider  the  total  proc- 
ess as  composed  of  a  number  of  sequential  stages: 
Stage  1:  define  objectives,  determinands,  the  accu- 
racy required,  and  use  to  be  made  of  results;  Stage 
2:  define  sampling  location(s);  Stage  3:  define  times 
and  frequency  of  sampling;  Stage  4:  choose  analyti- 
cal methods,  estimate  the  accuracy  of  results,  and 
establish  routine  procedures  for  checking  accura- 
cy; Stage  5:  choose  sampling  procedures,  and,  if 
necessary,  check  their  suitability;  Stage  6:  choose 
sample-stabilization  procedures,  and,  if  necessary, 
check  their  suitability;  and  Stage  7:  define  report- 
ing and  data-handling  procedures  for  routine  ana- 
lytical results.  Section  2  discusses  the  analytical 
information  required  for  the  water  of  interest.  The 
main  topics  dealt  with  are:  (1)  defining  the  objec- 
tives of  the  program  and  the  use  to  be  made  of 
analytical  results;  (2)  definition  of  the  determin- 
ands; and  (3)  definition  of  any  special  requirements 
on  analytical  results.  Section  3  discusses:  factors 
affecting  the  spatial  variability  of  water  quality  and 
their  impact  on  choice  of  sampling  locations  to 
give  representative  results;  and  factors  affecting 
the  temporal  variability  of  water  quality  and  their 
influence  on  the  times  and  frequencies  of  sampling 
necessary  to  provide  representative  samples.  Sec- 
tion 4  describes  the  nature  of  errors  in  analytical 
results  and  also  presents  some  sample  statistical 
ideas  and  techniques  of  value  in  quantifying  these 
errors.  Section  5  discusses  in  great  detail  the 
sources,  estimation,  and  control  of  the  bias  of 
analytical  results  in  individual  laboratories.  Section 
6  deals  in  depth  with  the  estimation  and  control  of 
the  precision  of  analytical  results  in  individual  lab- 
oratories. Section  7  describes  a  detailed  procedure 
for  ensuring  that  all  laboratories  of  a  group  achieve 
a  specified  accuracy.  Section  8  considers  how  the 
discussion  in  Sections  4  to  6  bears  on  the  way  in 
which  routine  analytical  results  should  be  report- 
ed. Sections  9  through  13  discuss  the  equipment 
used  in  these  analyses,  how  well  the  equipment 
performs,  and  procedures  to  be  used  for  data  han- 
dling purposes.  (Lantz-PTT) 
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AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: SLXTH  SYMPOSIUM. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-10209 


DEMONSTRATION  OF  THE  ECOLOGICAL 
EFFECTS  OF  STREPTOMYCIN  AND  MALA- 
THION  ON  SYNTHETIC  AQUATIC  MICRO- 
COSMS, 

Washington  Univ.,   Seattle.   Coll.   of  Ocean  and 

Fishery  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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TOXICITY   TEST   USING   LIFE   STAGES   OF 
CHAMPIA  PARVULA  (RHODOPHYTA), 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10213 


ESTIMATING  THE  ACUTE  TOXICITY  OF 
NARCOTIC  INDUSTRIAL  CHEMICALS  TO 
FATHEAD  MINNOWS, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-10214 


RELATIONSHIP  BETWEEN  THE  TOXICITY 
AND  STRUCTURE  OF  NITROAROMATIC 
CHEMICALS, 

SRI  International,  Menlo  Park,  CA.  Aquatic  Toxi- 
cology Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-10215 


CASE  FOR  SIMULTANEOUS  TOXICITY  TEST- 
ESG  AT  DIFFERENT  LEVELS  OF  BIOLOGI- 
CAL ORGANIZATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
J.  Cairns. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  111-127,  7 
fig,  20  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
'Testing  procedures,  'Water  pollution  effects, 
Hazardous  materials,  Environmental  effects,  Envi- 
ronmental protection,  Aquatic  life,  Aquatic  popu- 
lations, Cost  analysis. 

Although  the  structure  and  organization  of  hazard 
evaluation  or  toxicity  testing  protocols  are  quite 
varied,  the  most  familiar  ones  espouse  sequential 
testing.  That  is,  simple  inexpensive  range-finding 
tests  involving  single  species  are  used  at  the  outset, 
and  one  proceeds  through  tiers  or  phases  in  which 
the  tests  increase  in  complexity,  sophistication, 
cost,  and  frequently,  duration.  The  amount  of  evi- 
dence needed  to  make  a  sound  estimate  of  hazard 
will  differ  from  chemical  to  chemical,  and  only  a 
few  of  the  more  dangerous  or  persistent  chemicals 
will  require  every  test  in  the  series,  since  the  large 
volume  of  new  chemicals  being  generated  and  the 
scarce  resources  for  testing  now  prohibit  a  com- 
plete series  of  tests  on  all  chemicals.  However, 
there  is  no  compelling  evidence  that  single-species 
tests  can  be  used  to  predict  reliable  responses  at 
more  complex  levels  of  organization.  In  addition, 
the  belief  that  multispecies,  community,  and  eco- 
system toxicity  tests  are  second-order  tests  that  can 
only  be  carried  out  after  single-species  tests  is  a 
questionable  assumption.  Although  tests  at  higher 
levels  of  organization  may  be  expensive,  many  are 
less  expensive  than  or  comparable  in  cost  to  long- 
term,  continuous-flow  exposure  tests  of  single  spe- 
cies. If  toxicity  testing  at  different  levels  of  organi- 
zation is  to  be  simultaneous  instead  of  sequential, 
much  more  attention  needs  to  be  given  to  increas- 
ing the  array  of  suitable  test  methods  for  multispe- 
cies testing  than  has  been  the  case  in  the  past.  (See 
also  W89-10209)  (White-Reimer-PTT)(Author's 
abstract) 
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TOXICITY    OF    A    COMPLEX    MUNITIONS 
WASTEWATER  TO  AQUATIC  ORGANISMS, 

SRI  International,  Menlo  Park,  CA.  Aquatic  Toxi- 
cology Program. 

For  primary  bibliographic  entry  see  Field  5C. 
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ENVIRONMENTAL  INFLUENCE  ON  THE  RE- 
SPONSE OF  AQUATIC  LABORATORY  ECO- 
SYSTEMS TO  A  TOXICANT, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-10219 


DIFFERENTIAL  SENSnTVTTY  OF  NEW 
VERSUS  MATURE  SYNTHETIC  MICRO- 
COSMS TO  STREPTOMYCIN  SULFATE 
TREATMENT, 

Washington  Univ.,  Seattle.  Coll.  of  Ocean  and 
Fishery  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10222 


CORRELATION  BETWEEN  THE  AUTOTRO- 
PHIC INDEX  AND  PROTOZOAN  COLONIZA- 
TION RATES  AS  INDICATORS  OF  POLLU- 
TION STRESS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 


RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 

burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
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DO  ORGANISMS  IN  LABORATORY  TOXICI- 
TY TESTS  RESPOND  LIKE  ORGANISMS  IN 
NATURE, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-10229 


FIELD  COMPARISON  OF  LABORATORY-DE- 
RrVED  ACUTE  AND  CHRONIC  TOXICITY 
DATA, 

Monsanto    Environmental    Sciences    Center,    St. 

Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10232 


ROLE  AND  APPLICATION  OF  SEMICON- 
TROLLED  ECOSYSTEM  RESEARCH  IN  THE 
ASSESSMENT  OF  ENVIRONMENTAL  CON- 
TAMINANTS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
Ecosystem  Research  Section. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 10234 


MEASURING  EFFECTS   OF  CONTAMINANT 
STRESS  ON  FISH  POPULATIONS, 

National     Fisheries     Research     Center-Leetown, 

Kearneysville,  WV. 

For  primary  bibliographic  entry  see  Field  5C. 
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EFFECT  OF  CHROMIUM  ON  LARVAL  CHIR- 
ONOMHME  AS  DETERMINED  BY  THE  OPTI- 
CAL-FIBER LIGHT-INTERRUPTION  BIO- 
MONITORTNG  SYSTEM, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

Z.  Batac-Catalan,  and  D.  S.  White. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Sixth  Symposium.  American  Society  for  Testing 
and  Materials,  Philadelphia.  PA.  1983.  p  469-481,  2 
tab,  10  fig,  15  ref. 

Descriptors:  'Toxicology,  'Toxicity,  'Bioassay, 
'Testing  procedures,  'Water  pollution  effects, 
'Heavy  metals,  'Chromium,  Aquatic  inverte- 
brates, Midges,  Chironomus  tentans,  Larval  move- 
ment, Optical-fiber  light-interruption  biomonitor- 
ing  system. 

An  optical-fiber  light-interpretation  biomonitoring 
system  for  examining  the  activity  of  aquatic  inver- 
tebrates has  been  developed  to  test  potential  toxici- 
ty of  chromium  and  other  compounds  on  tubico- 
lous  larval  Diptera  (Chironomidae).  Chromium  has 
been  identified  as  a  heavy  metal  of  environmental 
concern,  but  little  is  known  of  its  effect  on  aquatic 
biota  at  chronic  or  sublethal  levels.  When  move- 
ment patterns  of  midge  larvae,  Chironomus  ten- 
tans,  are  monitored  by  the  system,  three  distinct 
phases  are  revealed:  respiratory  undulations; 
crawling-type  movements;  and  rest  or  immobility. 
It  has  been  shown  in  other  studies  that  the  rates 
and  duration  of  movements  are  controlled  by  dis- 
solved oxygen  levels  and  temperature.  Chromium 
alters  the  duration  but  not  the  rates  of  the  three 
movement  phases.  At  0.01  ppm  chromium,  larval 
movement  patterns  were  not  altered.  At  0.1  and 
1 .0  ppm,  the  duration  of  the  respiratory  phase  was 
suppressed.  Levels  from  10.0  to  1000.0  ppm  pro- 
gressively increased  the  duration  of  this  phase.  The 
48-h  EC50  for  fourth  instar  larvae  was  calculated 
to  be  61.0  ppm  chromium,  which  shows  that  the 
change  in  respiratory  movements  does  indicate 
potential  lethality  of  the  solutions.  Thus,  the  bio- 
monitoring system's  sensitivity  is  apparent  in  de- 
tecting low-level  effects  of  a  heavy  metal  on  this 
aquatic  invertebrate.  (See  also  W89- 10209)  (Au- 
thor's abstract) 
W89-10239 
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METEOROLOGICAL  SATELLITE  PRODUCT 
SUPPORT  AND  RESEARCH  FOR  PROJECT 
GALE, 

Wisconsin  Univ. -Madison.  Space  Science  and  En- 
gineering Center. 

C.  S.  Velden,  W.  L.  Smith,  T.  H.  Achtor,  and  W. 
P.  Menzel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  N88-26193. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Final  Report,  June  1988.  33p,  6  fig,  3  append. 
NASA  Contract  NAG5-742. 

Descriptors:  'Meteorology,  'Satellite  technology, 
'Rainfall  intensity,  'Remote  sensing.  Genesis  of 
Atlantic  Lows  Experiment,  Research  priorities, 
Data  acquisition,  Rainfall,  Data  collections. 

This  report  summarizes  participation  and  accom- 
plishments by  the  Cooperative  Institute  for  Mete- 
orological Satellite  Studies  (CIMSS)  in  the  Genesis 
of  Atlantic  Lows  Experiment  (GALE),  during  the 
two  and  a  half  year  period  of  support  by  NASA. 
The  CIMSS  participation  in  GALE  has  focused  on 
three  main  areas:  (1)  real-time  support  of  the  field 
phase,  centered  on  a  McIDAS  workstation;  (2) 
satellite  data  collection,  archive,  product  genera- 
tion, and  dissemination;  and  (3)  research  into  satel- 
lite rainfall  estimation  and  data  assimilation.  A 
partial  list  of  tasks  accomplished  by  CIMSS  in 
support  of  GALE  includes:  (1)  real-time  support  of 
the  GALE  field  phase,  including  the  installation 
and  manning  of  a  McIDAS  workstation  in  the 
GALE  operations  center;  (2)  collection,  archival 
and  distribution  of  geostationary  and  polar-orbiting 
satellite  measurements;  (3)  generation,  post-proc- 
essing and  distribution  of  special  satellite-derived 
data  (soundings,  sea  surface  temperature  fields, 
cloud  and  water  vapor  tracked  winds,  etc.);  (4) 
production  of  a  videotape  of  animated  satellite 
imagery  during  the  two-month  GALE  field  phase; 
(5)  production  of  an  atlas  of  GOES  satellite  image- 
ry during  the  two-month  GALE  field  phase;  (6) 
production  of  a  set  of  analyses,  12  hour  interval; 
(7)  research  into  4-D  data  assimilation  utilizing  the 
special,  high-density  GALE  data  set  and  the 
CIMSS  data  analysis  and  forecast  system;  (8)  pro- 
duction of  a  set  of  satellite-estimated  rainfall  maps 
(6  hr  interval,  and  24  hr  interval);  and  (9)  research 
into  the  accuracy  of  the  satellite-estimated  rainfall 
maps,  focusing  on  comparisons  to  special  GALE 
rain  gauge  measurements.  (Lantz-PTT) 
W89- 10260 


REMOTE  MONTrORTNG  OF  ECOLOGICAL 
CONDITION  OF  AQUATIC  ECOSYSTEMS, 

Hydrochemical  Inst.,  Goskomhydromet,  USSR. 
A.  A.  Gittelson,  and  A.  M.  Nikanorov. 
IN:  Fate  and  Effects  of  Pollutants  on  Aquatic 
Organisms  and  Ecosystems.  Proceedings  of  USA- 
USSR  Symposium,  Athens,  Georgia,  October  19- 
21,  1987.  Report  No.  EPA/600/9-88/001,  May 
1988.  p  166-182,  11  fig,  15ref. 

Descriptors:  'Remote  sensing,  'Water  quality, 
•Buffer  capacity,  'Monitoring,  'Aquatic  environ- 
ment, Chlorophyll  a,  Water  temperature,  Minerals, 
Salinity. 

One  of  the  basic  objectives  of  water  chemistry  and 
aquatic  biology  is  to  develop  scientific  grounds  and 
methods  of  monitoring  and  ecological  condition  of 
aquatic  ecosystems.  Buffer  capacity  of  a  water 
body  is  one  important  factor  for  decision-making 
in  this  kind  of  monitoring.  The  factors  mainly 
responsible  for  determining  the  buffer  capacity  of 
aquatic  ecosystems  for  heavy  metal  pollution  are: 
hydrobiota  biomass  and  its  condition  determined 
by  chlorophyll  a;  suspended  minerals  and  dissolved 
organics  concentrations;  temperature;  and  water 
salinity.  Investigations  have  created  the  necessary 
prerequisites  for  development  and  application  of 
noncontact  methods  of  chlorophyll  a  concentra- 
tion estimation  in  phytoplankton  with  standard 
error  not  >  2.3  mg/cu  m,  suspended  soils  concen- 
tration with  standard  error  <  3.5  ppb,  concentra- 
tions of  humic  and  fulvic  acids  with  the  error  <  5 
ppb,  water  salinity  with  the  error  about  0.5  g/kg 
and  temperature  <  0.6  C.  Validation  of  these 
methods  with  short  term  control  of  aquatic  ecosys- 
tems allows  us  to  conclude  that  their  application 
further  improves  monitoring  of  water  bodies,  pro- 


vides short  term  determination  of  buffer  capacity, 
and  allows  decision  making  in  real  time.  (See  also 
W89-10262)  (Lantz-PTT) 
W89-10276 


NEAR-REAL  TIME  INFRARED  OBSERVA- 
TIONS OF  ACIDIC  SULFATES  IN  'CLEAN* 
AIR  AT  MAUNA  LOA,  HAWAII, 

Argonne  National  Lab.,  IL.  Chemical  Technology 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10278 


AEROSOL  NITRATE  AND  SULFATE:  MEAS- 
UREMENTS BY  THREE  DIFFERENT  CO-LO- 
CATED SAMPLERS, 

Argonne  National  Lab.,  IL.  Chemical  Technology 

Div. 

S.  A.  Johnson,  and  R.  Kumar. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-010046. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-8806123--3,  (1988).  5p,  3  fig,  5 

ref.  DOE  Contract  DW89932572-01-0. 

Descriptors:  'Acid  rain,  'Nitrates,  'Sulfates, 
'Sampling,  Chemical  analysis,  Air  pollution. 

Nitrates  and  sulfates  are  the  dominant  chemical 
species  in  atmospheric  aerosols  that  are  responsible 
for  the  dry  deposition  of  acidity  from  the  atmos- 
phere. These  ambient  nitrates  and  sulfates  are  nitric 
acid  and  sulfuric  acid,  and  their  partially  or  com- 
pletely neutralized  salts  with  ammonia.  Atmos- 
pheric aerosol  samples  were  collected  and  ana- 
lyzed at  irregular  times  during  the  summer  and  fall 
of  1986.  Three  different  sampling  techniques  were 
used:  the  'Canadian  Filter  Pack'  (CFP)  collected 
aerosol  particles  and  reactive  gases  on  separate 
teflon  membrane  filters;  the  Annular  Denuder 
System  (ADS)  removed  the  acidic  and  basic  gases 
from  the  sampled  air  stream  before  the  particles 
were  collected  on  a  teflon  membrane  filter;  and  the 
Attenuated  Total  internal  Reflection  (ATR)  im- 
pactor  collected  size-fractionated  submicrometer 
aerosol  particles  on  KRS-5  internal  reflection  ele- 
ments. Significant  differences  were  observed  in  the 
nitrate  content  of  the  samples  collected  by  the 
three  different  techniques.  Further,  the  measured 
nitrate  levels  changed  during  storage.  In  many 
ATR  samples  the  nitrate  content  decreased  over  a 
storage  period  of  hours  to  weeks;  in  some  cases  the 
nitrate  disappeared  completely;  some  other  sam- 
ples showed  a  stable  nitrate  content  after  an  initial 
decrease;  and  in  at  least  one  case,  a  high  level  of 
nitrate  persisted  over  a  long  storage  time.  This 
'volatile'  nitrate  was  observed  only  in  the  ATR 
samples;  samples  from  the  CFP  and  ADS  showed 
only  the  stable  nitrate.  These  results  indicate  that 
indeed  there  are  differences  among  these  aerosol 
sampling  procedures.  At  least  some  of  these  differ- 
ences may  be  caused  by  the  devices'  time  resolu- 
tion. The  shorter  sampling  times  of  the  ATR  indi- 
cate that  there  are  transient  occurrences  of  nitrate- 
bearing  aerosol.  A  real-time  or  near  real-time  aero- 
sol sampling  and  analytical  technique  would  be 
very  helpful  for  such  analyses.  The  ATR  impactor 
is  being  developed  into  such  a  real-time  instrument. 
(Lantz-PTT) 
W89- 10279 


SURVEY  AND  EVALUATION  OF  FINE 
BUBBLE  DOME  AND  DISC  DIFFUSER  AER- 
ATION SYSTEMS  IN  NORTH  AMERICA, 

Houck  (D.H.)  Associates,  Inc.,  Silver  Spring,  MD. 
For  primary  bibliographic  entry  see  Field  5D. 
W89- 10280 


CAPILLARY  COLUMN  GC-MS  DETERMINA- 
TION OF  77  PURGEABLE  ORGANIC  COM- 
POUNDS IN  TWO  SIMULATED  LIQUID 
WASTES, 

Battelle  Columbus  Labs.,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10286 


TRADE  OFF  BETWEEN  THE  COMPLEXITY, 
INPUT  DATA  AND  SCALE  OF  APPLICATION 


OF  THE  RAINS-LAKE  MODEL:  A  STATISTI- 
CAL ANALYSIS, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

J.  P.  Hettelingh,  and  R.  H.  Gardner. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-010134. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-880679--3,  (1988).  18p,  5  fig,  3 

tab,      22      ref.      DOE      Contract      DE-AC05- 

84ORR21400. 

Descriptors:  'Acid  rain,  'Model  studies,  'Statisti- 
cal analysis,  'Water  pollution  effects,  Hydrogen 
ion  concentration,  RAINS  model,  Regression  anal- 
ysis, Lake  acidification. 

To  use  a  complex,  process  oriented  site  model  for 
predicting  broad-scale  environmental  effects  as- 
sumes: (1)  the  availability  of  a  large,  quality  data 
base  for  calibrating  the  model;  and  (2)  the  validity 
of  the  process  of  extrapolating  site  specific  results 
to  a  larger  region.  The  greater  the  level  of  extrapo- 
lation the  more  error  prone  the  model  results  may 
become.  A  simplified  version  of  a  complex  process 
oriented  RAINS  (Regional  Acidification  Informa- 
tion and  Simulation)  Lake  Model  (RLM)  was  de- 
veloped by  regression  methods  to  quantify  these 
extrapolation  errors.  RLM  variables  that  explain 
>  1  %  of  the  variation  in  the  model  output  (pH  of 
1980)  were  selected  and  calibrated  to  the  measured 
pH  distribution  in  1980  in  the  southern  region  of 
Finland  from  1920  to  1980.  An  iterative  procedure 
was  then  used  to  select  the  minimum  number  of 
variables  which  best  represented  the  behavior  of 
the  RLM.  This  paper  presents  a  method  for  reduc- 
ing the  complexity  of  the  RLM.  The  method  con- 
sists of:  (1)  finding  the  most  important  variables  of 
RLM;  (2)  formulating  a  relationship  between  these 
variables  that  describe  regional  acidification  ap- 
proximately as  good  as  RLM;  (3)  calibrating  the 
relationship  to  available  pH  data;  and  (4)  reducing 
the  used  number  of  variables  to  obtain  the  final 
form  of  the  RLM  Simplification  (SRLM).  When 
exposed  to  extreme  conditions  (very  different  re- 
gional circumstance  and/or  very  high  deposition), 
the  SRLM  predicted  larger  shifts  in  lake  pH 
values.  (Lantz-PTT) 
W89- 10288 


STUDY  OF  GROUNDWATER  COLLOIDS  AND 
THEIR  ABILITY  TO  TRANSPORT  RADIONU- 
CLIDES, 

Ytkemiska  Inst.,  Stockholm  (Sweden). 

K.  Tjus,  and  P.  Wikberg. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161,  as  DE88-752719. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  SKB  TR  87-12  March  1987.  24p, 

9  fig,  4  ref,  2  append. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Radioisotopes,  'Colloids,  'Spectrosco- 
py, 'Measuring  instruments,  Pollutant  identifica- 
tion, Light  quality. 

The  general  aim  of  this  investigation  was  to  test 
two  photon  correlation  spectroscopy  units,  to  see 
if  they  can  be  used  to  measure  the  colloid  concen- 
tration in  groundwater  and  the  surface  potential 
(zeta  potential)  of  these  colloids.  The  equipment 
for  dynamic  light  scattering  was  found  to  be  sensi- 
tive for  the  detection  of  colloids  in  groundwater 
down  to  100  micrograms/L  (ug/L).  The  highest 
amount  measured  in  real  groundwater  was  400  ug/ 
L.  The  equipment  for  measuring  the  zeta  potential 
is  also  based  on  dynamic  light  scattering,  in  combi- 
nation with  the  detection  of  a  Doppler  shift  in  the 
frequency  of  the  scattered  light  in  an  electric  field 
(Malvern  Zetasizer).  This  equipment  is  less  sensi- 
tive than  conventional  light  scattering  equipment; 
it  is  necessary  to  concentrate  the  groundwater 
between  200  and  1000  times.  (Lantz-PTT) 
W89- 10291 


CONTAMINATION  OF  TWO  DIMENSIONAL 
AQUIFERS  BY  POLLUTANTS, 

International  Centre  for  Theoretical  Physics,  Tri- 
este (Italy). 
A.  R.  Bestman. 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-7011865. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  IC/87/122,  (1987).  9p,  2  fig,  3  ref. 

Descriptors:  'Groundwater  pollution,  'Confined 
aquifers,  'Mathematical  models,  'Path  of  pollut- 
ants, Oil  pollution,  Model  studies,  Finite  element 
method,  Finite  difference  methods,  Mathematical 
equations. 

The  contamination  of  an  aquifer  by  crude  oil  is 
modeled  as  a  two  dimensional,  two  phase,  moving 
boundary  problem  for  immiscible  water  and  oil. 
The  solution  methodology  presented  here,  uses  the 
front  tracking  method  followed  by  a  finite  ele- 
ment/finite difference  discretization.  The  resulting 
equations  constitute  a  system  of  first  order,  nonlin- 
ear, coupled  ordinary  differential  equations  with 
initial  conditions.  This  system  is  tackled  by  the 
classical  Runge-Kutta  method.  The  motion  of  the 
pollutant  front  is  governed  by  the  equations 
x=X(t)  and  y=Y(t).  Derivations  therefore  and 
their  results  are  presented  quantitatively.  (Author's 
abstract) 
W89- 10292 


SENSITIVITY  STUDIES  FROM  TWO  SCAV- 
ENGING MODELS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
C.  M.  Berkowitz,  and  D.  J.  Luecken. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-008187. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA-15289,  August  1987.  13p,  9 
ref.  DOE  Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Sensitivity  analysis,  'Model  studies, 
•Path  of  pollutants,  'Precipitation,  'Acid  rain,  Sul- 
fates, Aerosols,  Meteorology,  Cloud  water,  Con- 
vection. 

Results  from  sensitivity  studies  from  two  wet  dep- 
osition models  are  presented.  One  model  (the 
RSM)  was  designed  for  inclusion  in  the  Regional 
Acid  Deposition  Model  (RADM).  The  RSM  can 
easily  simulate  a  variety  of  meteorological  and 
initial  chemical  conditions,  and  is  therefore  suited 
for  a  number  of  sensitivity  studies.  It  has  this 
flexibility  as  a  result  of  the  steady-state  assumptions 
associated  with  its  meteorology.  The  other  model, 
used  in  an  Electric  Power  Research  Institute 
(EPRI)  study,  makes  use  of  preprocessor  simula- 
tions defining  detailed,  time-dependent  cloud  simu- 
lations, which  are  then  used  to  drive  a  version  of 
the  PLUVIUS  series  reactive  scavenging  model, 
which  incorporates  wet  removal  and  aqueous 
chemistry.  The  latter  approach  is  less  suitable  for 
meteorological  sensitivity  studies,  because  of  the 
need  to  reinitialize  the  preprocessor  simulations. 
Cloud  water,  aerosol  S04(2-),  and  convective  area, 
were  found  to  be  the  features  of  a  meso-scale 
storm,  which  have  an  effect  on  wet  deposition  and 
precipitation  borne  pollutants.  (Lantz-PTT) 
W89- 10298 


TRACER  WATER  TRANSPORT  AND  SUBGRID 
PRECIPITATION  VARIATION  WITHIN  AT- 
MOSPHERIC GENERAL  CIRCULATION 
MODELS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-10301 


NATURAL-GRADIENT  TRACER  TEST  IN 
SAND  AND  GRAVEL:  OBJECTD/E,  AP- 
PROACH, AND  OVERVIEW  OF  TRACER 
MOVEMENT, 

Geological  Survey,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10320 


NATURAL-GRADIENT  TRACER  TEST  EN 
SAND  AND  GRAVEL:  NONCONSERVATTVE 
TRANSPORT  OF  MOLYBDENUM, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10322 


NATURAL-GRADIENT  TRACER  TEST  IN 
SAND  AND  GRAVEL:  PRELIMINARY  RE- 
SULTS OF  LABORATORY  AND  FIELD  MEAS- 
UREMENTS OF  HYDRAULIC  CONDUCTIVI- 
TY, 

Geological  Survey,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10323 


DEVELOPMENT  OF  TECHNIQUES  TO  MEAS- 
URE IN  SITU  RATES  OF  MICROBIAL  PROC- 
ESSES IN  A  CONTAMINATED  AQUIFER, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10324 


CHARACTERIZING  COLLOIDS  IN  NATURAL 
WATER, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-10342 


FIELD  COMPARISON  OF  DOWNHOLE  AND 
SURFACE  SAMPLING  DEVICES  FOR  PUR- 
GEABLE  ORGANIC  COMPOUNDS  IN 
GROUND  WATER, 

Geological  Survey,  Trenton,  NJ. 
T.  E.  Imbrigiotta,  J.  Gibs,  J.  F.  Pankow,  and  M.  E. 
Rosen. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground- Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  E-5-E-6. 

Descriptors:  'Samplers,  'Field  tests,  'Organic 
compounds,  'Groundwater  pollution,  Pumps, 
Comparison  studies,  Performance  evaluation,  Pre- 
cision. 

A  field  study  was  conducted  to  compare  the  per- 
formance of  the  following:  a  downhole  isobaric 
sampler  developed  by  the  U.S.  Geological  Survey, 
a  downhole  adsorption/thermal  desorption  (ADT) 
sampler  developed  at  the  Oregon  Graduate  Center, 
a  helical-rotor  submersible  pump,  a  surface  ATD 
sample,  and  a  point-source  bailer.  Three  wells  that 
contained  a  total  of  12  purgeable  organic  com- 
pounds (POCs)  detectable  at  concentrations  from 
0.5  microgram/L  to  approximately  400  micro- 
gram/L  were  used.  The  depths  to  water  ranged 
from  4-17  m;  samples  were  collected  in  all  wells  at 
approximately  17  m  below  the  top  of  the  water 
column.  Although  significant  differences  in  con- 
centrations of  POCs  were  found  between  sampling 
devices  at  each  of  the  three  sites,  considerable 
overlap  of  the  sampler  groupings  were  observed. 
Additionally,  the  order  of  samplers  from  most- 
effective  to  least-effective  recovery  varied  among 
sites  and  among  compounds  detected  at  each  site. 
Overall,  the  POC  concentrations  recovered  by  the 
helical-rotor  submersible  pump,  the  downhole  iso- 
baric sample,  and  the  surface  and  downhole  ATD 
samplers  were  not  significantly  different.  The 
point-source  bailer  recovered  somewhat  lower 
POC  concentrations.  The  downhole  isobaric  sam- 
pler and  the  downhole  and  surface  ATD  samplers 
had  slightly  lower  coefficients  of  variation  than  the 
helical-rotor  submersible  pump  and  the  point- 
source  bailer.  Thus,  one  apparent  advantage  of 
these  sampling  devices  is  an  increase  in  precision 
that  is  probably  due  to  fewer  sample  handling  steps 
prior  to  analysis.  (See  also  W89-10313)  (Rochester- 
PTT) 
W89-10350 


Data  Acquisition — Group  7B 

Geological  Survey,  Miami,  FL. 
W.  H.  Sonntag. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  E-7-E-9,  1  tab. 

Descriptors:  'Samplers,  'Field  studies,  'Organic 
compounds,  'Groundwater  pollution,  'Florida, 
Data  acquisition,  Wells,  Comparison  studies,  Per- 
formance evaluation,  Precision,  Analysis  of  vari- 
ance, Benzenes,  Dichloroethane. 

A  prototype  downhole  sampler  for  sampling  pur- 
geable organic  compounds  in  groundwater  has 
been  developed  for  use  in  wells  of  diameters  as 
small  as  38  mm.  The  prototype  sample  consists  of  a 
hollow  stainless-steel  cylinder,  a  stainless-steel 
moving  center  shaft,  a  stainless-steel  fixed  top 
piston  with  two  Viton  o-rings,  and  a  moving 
Teflon  bottom  piston  with  one  Viton  o-ring.  The 
samplers  was  designed  to  be  used  with  an  existing 
small-diameter  logging  tool.  The  major  advantages 
of  the  new  samplers  are:  (1)  samples  of  water  are 
withdrawn  directly  into  a  gas  chromatograph  sy- 
ringe, which  can  be  used  in  the  laboratory;  (2) 
exposure  of  the  sample  to  pressure  changes,  with 
the  potential  loss  of  purgeable  compounds,  is  elimi- 
nated in  both  the  field  and  the  laboratory;  and  (3) 
the  possibility  of  field  personnel  encountering  a 
potentially  hazardous  substance  is  minimized.  A 
comparative  test  was  conducted  of  the  prototype 
sampler  versus  a  double-ball  Teflon  bailer  at  an 
existing  well  located  at  the  Miami  Internationa] 
Airport,  Miami,  Florida.  Both  samplers  were  low- 
ered simultaneously.  Based  on  the  results  of  analy- 
sis of  variance,  the  mean  results  obtained  with  the 
two  samplers  for  four  purgeable  organics  (cis-1,2- 
dichlorethane,  chlorobenzene,  p-dichlorobenzene, 
and  o-dichlorobenzene)  were  not  significantly  dif- 
ferent. In  addition,  visual  inspection  of  the  data 
collected  using  the  bailer  shows  no  significant  dif- 
ference between  the  samples  collected  at  0.6  m 
above  the  top  of  the  open-hole  interval  (14.6  m 
below  the  water  surface)  and  samples  of  water 
collected  at  1.6  m  below  the  water  surface.  It 
appears  that  the  prototype  sampler  and  the  bailer 
are  equally  effective  in  collecting  samples  of  water 
for  analysis  of  purgeable  organic  compounds.  (See 
also  W89-10313)  (Rochester-PTT) 
W89-10351 


NATURAL-GRADIENT  TRACER  TEST  IN 
SAND  AND  GRAVEL:  RESULTS  OF  SPATIAL 
MOMENTS  ANALYSIS, 

Geological  Survey,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10321 


COMPARATD/E  TEST  OF  TWO  SAMPLING 
DEVICES  FOR  OBTAINING  PURGEABLE  OR- 
GANIC COMPOUNDS  FOR  GROUND-WATER 
WELLS, 


CONSIDERATION  OF  THE  FLOW  SYSTEM  EM 
COLLECTION  AND  INTERPRETATION  OF 
GROUND- WATER  QUALITY  SAMPLES, 

Geological  Survey,  Reston,  VA. 
T.  E.  Reilly. 

IN:  U.S.  Geological  Survey  Program  on  Toxic 
Waste-Ground-Water  Contamination:  Proceed- 
ings of  the  Third  Technical  Meeting,  Pensacola, 
Florida,  March  23-27,  1987.  Available  from  Books 
and  Open  File  Report  Section,  USGS,  Box  25425, 
Denver,  CO  80225.  1987.  p  E-ll-E-12. 

Descriptors:  'Sampling,  'Data  acquisition,  *Ad- 
vection,  'Dispersion,  'Path  of  pollutants,  'Solute 
transport,  'Groundwater  pollution,  Mathematical 
equations,  Hydraulic  conductivity,  Porosity,  Flow 
velocity,  Data  interpretation. 

Groundwater  systems  are  three-dimensional  and 
heterogeneous.  Water  samples  obtained  from  wells 
have  to  be  considered  in  the  context  of  the  three- 
dimensional  flow  system  and  the  source  of  water 
being  sampled.  The  two  physical  mechanisms  that 
influence  the  movement  of  solutes  in  the  ground- 
water system  are  advection  and  dispersion.  These 
two  mechanisms  as  commonly  perceived,  howev- 
er, are  not  independent.  Advection  is  the  process 
by  which  solutes  are  transported  by  the  bulk 
motion  of  the  flowing  groundwater.  The  bulk 
motion  of  flowing  constant-density  groundwater  is 
characterized  by  the  average  linear  velocity:  v  = 
K/n  dh/dl,  where  K  =  hydraulic  conductivity,  n 
=  porosity,  h  =  hydraulic  head,  and  1  =  distance 
along  a  flowline.  The  hydraulic  conductivity  and 
porosity  can  and  usually  do  vary  significantly  in 
three  dimensions  in  natural  groundwater  systems. 
Another  physical  mechanism  (or  pseudomechan- 
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ism)  called  mechanical  dispersion  is  then  intro- 
duced to  account  for  variations  in  movement  that 
are  not  accounted  for  by  the  average  advective 
movement.  Mechanical  dispersion  is  an  attempt  to 
account  for  variations  in  velocity  of  solute  result- 
ing from  pore-scale  effects  and  unknown  variations 
in  hydraulic  conductivity  and  porosity.  When  a 
well  is  sampled,  the  scientist  analyzing  the  data 
must  evaluate  the  effects  that  advection  and  disper- 
sion had  on  the  water  arriving  at  the  well.  Induc- 
tive reasoning  must  be  used  to  draw  conclusions 
about  the  general  source  of  contamination  from 
some  particular  water  samples  obtained  at  a  well 
(or  wells).  However,  the  physical  process  of  ad- 
vection and  dispersion  greatly  affect  the  path  and 
time  of  movement  of  a  contaminant.  Without  un- 
derstanding the  three-dimensionality  of  the  flow 
system  and  the  paths  and  rates  of  movement  within 
this  three-dimensional  continuum,  any  inductive 
conclusions  are  doomed  to  failure.  (See  also  W89- 
10313)  (Rochester-PTT) 
W89-10352 


WATER   QUALITY   MODELING   OF   RESER- 
VOIR SYSTEM  OPERATIONS  USING  HEC-5, 

Hydrologic  Engineering  Center,  Davis,  CA. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-10364 


PRELIMINARY  DEVELOPMENT  OF  A  FIBER 
OPTIC  SENSOR  FOR  TNT, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10370 


MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  III: 
FIELD  METHODS  MANUAL, 

International     Science     and     Technology,     Inc., 

Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10393 


MARYLAND  LONG-TERM  STREAM  CHEMIS- 
TRY MONITORING  PROGRAM.  VOLUME  IV: 
LABORATORY  METHODS  MANUAL, 

International     Science     and     Technology,     Inc., 

Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10394 


CHRONOLOGY  OF  DD7ING  ACTIVITIES  AND 
UNDERGROUND  SURVEYS  IN  DEVILS  HOLE 
AND  DEVILS  HOLE  CAVE,  NYE  COUNTY, 
NEVADA,  1950-86, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
R.  J.  Hoffman. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-93,  1988.  21p,  4  fig,  12  ref. 

Descriptors:  'Devils  Hole,  'Nevada,  'Ecology, 
•Caves,   'Pupfish,   'Scuba  diving,   Karst,   Caves. 

A  Chronology  of  diving  activities  and  under- 
ground surveys  in  Devils  Hole  and  Devils  Hole 
Cave,  southern  Nevada,  is  presented  for  the  period 
1950-86.  The  report  acknowledges  the  efforts  of 
past  underwater  explorers,  scientists,  and  observers 
of  the  cavern  system,  and  provides  a  historical 
perspective  for  comparison  with  present  investiga- 
tions at  that  site.  (Thacker-USGS,  WRD) 
W89- 10408 


OPERATING  MANUAL  FOR  THE  R100  DIGI- 
TAL VIBRATION-TIME  TOTALIZER, 

Geological  Survey,  Bay  Saint  Louis,  MS.  Water 
Resources  Div. 

E.  H.  Cordes,  and  S.  Minghua. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $2.00,  microfiche  $4.00.  USGS  Open-File 
Report  88-454,  1988.  8p,  3  fig.  USGS  project 
WD141. 


Descriptors:  'Vibration  sensors,  'Water  use  re- 
corders, 'Instrumentation,  Timing  devices,  Pumps, 
Data  acquisition. 

A  vibration  sensor  that  monitors  the  running  time 
of  pumps  to  determine  water  withdrawal  by  vari- 
ous public-supply,  agricultural,  and  industrial 
groups  has  been  developed  in  response  to  a  need 
demonstrated  by  data  gathering  activities  of  the 
U.S.  Geological  Survey's  National  Water  Use  In- 
formation Program.  This  sensor,  the  R100  digital 
vibration-time  totalizer,  attaches  to  monitored 
equipment  such  as  a  pump,  motor,  or  pipe  facility 
and  senses  vibration  to  determine  running  time. 
Battery-powered  and  packaged  for  field  environ- 
ment, the  R100  can  be  left  unattended  for  up  to  1 
year.  Time  is  recorded  to  the  nearest  0.01  hour,  or 
36  seconds.  This  operating  manual  for  the  R100 
digital  vibration-time  totalizer  describes  the  RIOO's 
principal  of  operation  and  gives  installation  guide- 
lines and  instructions  for  battery  replacements. 
(USGS) 
W89-10412 


RESULTS  OF  QUALIFICATION  TESTS  ON 
WATER  LEVEL  SENSING  INSTRUMENTS, 
1986, 

Geological  Survey,  Bay  Saint  Louis,  MS.  Water 
Resources  Div. 

R.  R.  Holland,  and  D.  H.  Rapp. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $5.75,  microfiche  $4.00.  USGS  Open-File 
Report  88-193,  1988.  34p,  19  fig,  5  tab,  7  ref.  USGS 
project  WD954. 

Descriptors:  'Instrumentation,  'Water  level, 
'Gages,  Qualified  products  list,  Qualification  tests, 
Test  facilities,  Procurements. 

This  report  presents  to  users  of  hydrological  in- 
strumentation and  U.S.  Geological  Survey  pro- 
curement personnel  a  list  of  instruments  that  have 
met  or  exceeded  the  Survey's  minimum  perform- 
ance requirements  for  water  level  sensing  instru- 
ments. The  Hydrologic  Instrumentation  Facility  at 
the  National  Space  Technology  Laboratories,  Mis- 
sissippi conducted  qualification  tests  on  four  instru- 
ment systems.  The  data  collected  are  summarized, 
brief  system  descriptions  are  given,  qualification 
testing  purposes  and  procedures  are  summarized, 
and  results  are  given  for  each  of  the  three  systems 
that  met  performance  requirements.  The  fourth 
system  was  returned  to  the  manufacturer,  because 
in  preliminary  testing  the  instrument  system  did 
not  perform  properly  according  to  the  manufactur- 
er's operating  procedures.  As  a  result  of  the  qualifi- 
cation tests,  the  three  systems  that  met  perform- 
ance requirements  have  been  included  on  the  Sur- 
vey's Qualified  Products  List.  (USGS) 
W89-10414 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  COMPACT,  ARKANSAS-OKLAHOMA, 
1988  WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-1044O 


FLOODS    OF    MARCH    1982    IN    INDIANA, 
OHIO,  MICHIGAN,  AND  ILLINOIS, 

Geological  Survey,  Indianapolis,   IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89- 10467 
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STATISTICAL  ANALYSIS  OF  PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE  EASTERN  UNITED  STATES:  PART  I. 
SEASONAL  AND  REGIONAL  PATTERNS  AND 
CORRELATIONS, 
SRI  International,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 


W89-09302 


STATISTICAL    ANALYSIS    OF    PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE   EASTERN   UNITED  STATES:   PART  II. 
KRIGING    ANALYSIS    OF    REGIONAL    PAT- 
TERNS AND  TRENDS, 
SRI  International,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09303 


STATISTICAL    ANALYSIS    OF    PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE  EASTERN  UNTTED  STATES:  PART  III. 
THE  IONIC  BALANCE  AMONG  CHEMICAL 
CONSTITUENTS, 
SRI  International,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09304 


STATISTICAL  ANALYSIS  OF  PRECIPITA- 
TION CHEMISTRY  MEASUREMENTS  OVER 
THE  EASTERN  UNITED  STATES:  PART  IV. 
THE  INFLUENCES  OF  METEOROLOGICAL 
FACTORS, 

SRI  International,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09305 


DETERMINATION    OF    FLOOD    CONTROL 
VOLUMES  IN  A  MULTIRESERVOIR  SYSTEM, 

Centro  de  Pesquisas  de  Energia  Eletrica,  Rio  de 

Janeiro     (Brazil).     Electrical     Energy     Research 

Center. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-09307 


GENERALIZED  MAINTENANCE  OF  VARI- 
ANCE EXTENSION  PROCEDURE  FOR  EX- 
TENDING CORRELATED  SERIES, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

J.  C.  Grygier,  J.  R.  Stedinger,  and  H.  Yin. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  345-349,  March  1989.  1  fig,  1  tab,  19  ref. 

NSF  Award  CEE-8351819. 

Descriptors:  'Time  series  analysis,  'Statistical 
methods,  'Model  studies,  'Streamflow  forecasting, 
•Correlation  analysis,  'Analysis  of  variance,  Hy- 
drologic models,  Seasonal  variation,  Mathemate- 
matical  studies,  Hydrologic  properties,  Multivar- 
iate analysis. 

Hirsch's  (1982)  maintenance  of  variance  extension 
technique  for  filling  in  missing  observations  or 
producing  a  unique  extended  streamflow  sequence 
with  a  specified  mean  and  variance  is  generalized 
to  reproduce  also  the  correlation  between  the  vari- 
ate  of  interest  and  other  variables.  The  technique  is 
used  to  extend  several  seasonal  streamflow  forecast 
series  so  that  the  generated  forecasts  have  the 
appropriate  mean,  variance,  and  forecasting 
power.  A  multivariate  model  is  developed  that  can 
extend  several  series  simultaneously.  The  model  is 
applied  to  extend  the  streamflow  forecast  series  for 
the  American,  Stanislaus,  Sacramento,  and  Trinity 
Rivers  in  California  so  as  to  reproduce  their  mean, 
variance,  and  standard  error  of  prediction.  The 
model  worked  well  for  spring  forecasts  because 
the  historical  forecasts  were  accurate.  For  winter 
and  summer  forecasts,  the  correlation  between  the 
previous  flows  and  the  historical  forecasts  was 
particularly  helpful;  much  of  the  variability  in  the 
streamflow  forecasts,  not  explained  by  the  subse- 
quent flows,  was  explained  by  the  flow  levels  at 
the  time  of  the  forecast.  (Friedmann-PTT) 
W89-O9308 


ESTIMATION  OF  SPATIAL  COVARIANCE 
STRUCTURES  BY  ADJOINT  STATE  MAXI- 
MUM LIKELIHOOD  CROSS  VALIDATION:  I. 
THEORY, 

Universidad  Politecnica  de  Cataluna,  Barcelona 
(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 
Caminos,  Canales  y  Puertos. 
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F.  J.  Sampler,  and  S.  P.  Neuman. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  351-362,  March   1989.  2  fig,  60  ref,  7 

append. 

Descriptors:  'Aquifer  characteristics,  ♦Ground- 
water movement,  •Statistical  analysis,  'Statistical 
methods,  *Model  studies,  'Analysis  of  variance, 
Optimization,  Estimating,  Theoretical  analysis,  Al- 
gorithms. 

A  cross-validation  method  to  estimate  the  spatial 
covariance  structure  of  intrinsic  or  nonintrinsic 
random  functions  from  point  or  spatially  averaged 
data  that  may  be  corrupted  by  noise  is  described  in 
this  series  of  three  papers.  Any  number  of  relevant 
parameters,  including  nugget  effect,  can  be  esti- 
mated. The  theory  is  based  on  a  maximum  likeli- 
hood approach  that  treats  the  cross-validation 
errors  as  Gaussian.  Various  a  posteriori  statistical 
tests  are  used  to  verify  this  hypothesis  and  to  show 
that  in  many  cases,  correlation  between  these 
errors  is  weak.  The  log  likelihood  criterion  is  opti- 
mized through  a  combination  of  conjugate  gradi- 
ent algorithms.  An  adjoint  state  theory  is  used  to 
efficiently  calculate  the  gradient  of  the  estimation 
criterion,  optimize  the  step  size  downgradient,  and 
compute  a  lower  bound  for  the  covariance  matrix 
of  the  estimation  errors.  Issues  related  to  the  identi- 
fiability,  stability,  and  uniqueness  of  the  resulting 
adjoint  state  maximum  likelihood  cross-validation 
(ASMLCV)  method  are  discussed.  The  manner  in 
which  ASMLCV  allows  one  to  use  model  struc- 
ture identification  criteria  to  select  the  best  covar- 
iance model  among  a  given  set  of  alternatives  is 
described.  (See  W89-09310  thru  W89-09311)  (Au- 
thor's abstract) 
W89-09309 


ESTIMATION  OF  SPATIAL  COVARIANCE 
STRUCTURES  BY  ADJOINT  STATE  MAXI- 
MUM LIKELfflOOD  CROSS  VALIDATION:  II. 
SYNTHETIC  EXPERIMENTS, 

Universidad   Politecnica  de  Cataluna,   Barcelona 

(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 

Caminos,  Canales  y  Puertos. 

F.  J.  Sampler,  and  S.  P.  Neuman. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  363-371,  March  1989.  9  fig,  10  tab,  16  ref. 

Descriptors:  'Analysis  of  variance,  'Groundwater 
movement,  'Aquifer  characteristics,  'Model  stud- 
ies, 'Computer  models,  'Multivariate  analysis, 
Mathematical  studies,  Algorithms,  Parameteriza- 
tion, Statistical  analysis,  Hydraulic  models,  Model 
testing,  Estimating,  Kriging. 

This  second  of  a  three-part  series  uses  synthetic 
data  to  investigate  the  properties  of  the  adjoint 
state       maximum       likelihood       cross-validation 
(ASMLCV)  method  presented  in  paper  1.  More 
than  40  synthetic  experiments  are  performed  to 
compare   various  conjugate  gradient  algorithms; 
investigate  the  manner  in  which  computer  time 
varies  with  ASMLVC  parameters;  study  the  effect 
of  sample  size  and  choice  of  kriging  points  on 
ASMLCV  estimates;  evaluate  the  ability  of  various 
model  structure  identification  criteria  to  help  select 
the  most  appropriate  semivariogram  model  among 
given  alternatives;  study  the  conditions  required 
for  parameter  identifiability,  uniqueness,  and  stabil- 
ity; quantify  the  statistics  of  cross-validation  errors; 
test  hypotheses  concerning  the  distribution  and 
autocorrelation  of  these  errors;  and  illustrate  the 
computation  of  approximate  quality  indicators  for 
ASMLCV   parameter  estimates.   Overall,   it  was 
found    that    the    Davidson-Fletcher-Powell    and 
Broyden  conjugate  gradient  algorithms  performed 
equally  well  and  have  converged  slightly  faster 
than  the  Fletcher-Reeves  algorithm  in  two  experi- 
ments. The  computer  time  required  for  ASMLCV 
with  current  software  is  linear  in  the  number  of 
unknown  parameters,  proportional  to  the  number 
of  cross-validation  points,  and  increases  quadrati- 
cally  with  the  average  number  of  points  in  a  krig- 
ing neighborhood.  Increasing  the  average  number 
of  points  in  a  kriging  neighborhood  beyond  an 
optimum  number  (20-30  in  this  case)  failed  to  bring 
about  an  additional  immprovement  in  the  parame- 
ter estimates.  Too  small  a  value  (20  when  N=  100 
in  this  case)  led  to  parameter  identifiability  prob- 
lems. Among  four  model  structure  identification 


criteria   tested    in    this   study,    Kashyap's   (1982) 
proved  to  be  the  most  powerful.  (See  W89-09309 
and  W89-0931 1)  (Friedmann-PTT) 
W89-09310 


ESTIMATION  OF  SPATIAL  COVARIANCES 
STRUCTURES  BY  ADJOINT  STATE  MAXI- 
MUM LTKELIHOOD  CROSS  VALIDATION: 
m.  APPLICATION  TO  HYDROCHEMICAL 
AND  ISOTOPIC  DATA, 

Universidad   Politecnica  de  Cataluna,   Barcelona 
(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 
Caminos,  Canales  y  Puertos. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-09311 

PARAMETER  ESTIMATION  FOR  COUPLED 
UNSATURATED  FLOW  AND  TRANSPORT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09312 

NON-GAUSSIAN  MULTICOMPONENT 

MODEL  FOR  RIVER  FLOW, 

Vrije  Univ.,  Brussels  (Belgium).  Center  for  Statis- 
tics and  Operations  Research. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-09313 


EFFECTIVE  GROUNDWATER  MODEL  PA- 
RAMETER VALUES:  INFLUENCE  OF  SPA- 
TIAL VARIABILITY  OF  HYDRAULIC  CON- 
DUCTIVITY, LEAKANCE,  AND  RECHARGE, 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. , 
For  primary  bibliographic  entry  see  Field  2F. 
W89-09314 


DESCRIPTION  OF  PERIODIC  VARIATION  IN 
PARAMETERS  OF  HYDROLOGIC  TIME 
SERIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-09315 


COKRIGING  MODEL  FOR  ESTIMATION  OF 
WATER  TABLE  ELEVATION, 

Calvin  Coll.,  Grand  Rapids,  MI. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09316 


CONVERGENT  RADIAL  DISPERSION:  A  LA- 
PLACE TRANSFORM  SOLUTION  FOR  AQUI- 
FER TRACER  TESTING, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09317 


PHYSICAL  AND  NUMERICAL  STUDIES  OF  A 
FRACTURE  SYSTEM  MODEL, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09319 


W89-09326 

SEMIAUTOMATIC  MESH  GENERATION  AL- 
GORITHM FOR  THREE-DIMENSIONAL 
GROUNDWATER  TETRAHEDRAL  FINITE 
ELEMENT  MODELS, 

Universita  di  Reggio  Calabria,  Cosenza  (Italy).  Fa- 

colta  di  Ingegneria. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09330 

CALCULATION  OF  CONSTANT-RATE  DRAW- 
DOWNS FROM  STEPPED-RATE  PUMPING 
TESTS, 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-09338 

CHARACTERIZATION  OF  GROUNDWATER 
FLOW  BY  FIELD  MAPPING  AND  NUMERI- 
CAL SIMULATION,  ROSS  CREEK  BASIN,  AL- 
BERTA, CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-09339 


DETERGENT  FORMULA  EFFECT  ON  TRANS- 
PORT OF  NUTRIENTS  TO  GROUNDWATER 
FROM  SEPTIC  SYSTEMS, 

Wisconsin      Univ. -Madison.      Water      Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09341 


MAPPING  RECHARGE  AREAS  USING  A 
GROUNDWATER  FLOW  MODEL:  A  CASE 
STUDY, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09342 


FLOW  DIRECTIONS  WITH  A  SPREADSHEET, 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09344 


MODELING  THE  TRANSPORT  AND  THE 
FATE  OF  PESTICIDES  IN  THE  UNSATURAT- 
ED ZONE  CONSIDERING  TEMPERATURE 
EFFECTS, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09347 

PARAMETER  IDENTIFIABILnY  OF  HYDRO- 
LOGICAL  MODELS  WITH  IMPLICIT  STRUC- 
TURE: A  NUMERICAL  APPROACH, 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09351 


STATISTICAL  SELF-SIMILARITY  IN  RIVER 
NETWORKS  PARAMETERIZED  BY  ELEVA- 
TION, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09320 


APPLICATION  OF  THE  LANCZOS  ALGO- 
RITHM TO  THE  SOLUTION  OF  THE 
GROUNDWATER  FLOW  EQUATION, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 


ATTENUATION     AND     PHASE     SHIFT     IN 
LINEAR  FLOOD  ROUTING, 

Polish   Academy   of  Sciences,   Warsaw.   Inst,   of 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09352 


BOOTSTRAP  CONFIDENCE  INTERVALS  FOR 
DESIGN  STORMS  FROM  EXCEEDANCE 
SERIES, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Mathe- 
matical Statistics. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-09353 
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APPLICABILITY  OF  TWO  SINGLE  EVENT 
MODELS  TO  CATCHMENTS  WITH  DIFFER- 
ENT PHYSICAL  CHARACTERISTICS, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Hy- 

drological  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09355 


SEQUENTIAL  ISOTOPE  AND  SOLUTE  PRO- 
FILING IN  THE  UNSATURATED  ZONE  OF 
BRITISH  CHALK, 

British  Geological  Survey,  Wallingford  (England). 

Hydrogeology  Research  Group. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09356 


DOSE-RESPONSE  ANALYSIS  OF  CADMIUM 
IN  THE  GENERAL  ENVIRONMENT  WITH 
SPECIAL  REFERENCE  TO  TOTAL  CADMIUM 
INTAKE  LIMIT, 

Kanazawa  Medical  Univ.,  Uchinada  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09360 


ORTHOPHOSPHATE  CONCENTRATIONS  IN 
LAKE  WATER:  ANALYSIS  OF  RIGLER'S  RA- 
DIOBIOASSAY  METHOD, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09370 


NEW  RD/ER  SEDIMENT  STANDARD  REFER- 
ENCE MATERIAL, 

National    Inst,    of    Standards    and    Technology 

(NML),  Gaithersburg,  MD.  Center  for  Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09394 


SEMI-LAGRANGIAN  INTEGRATION  OF  A 
GRIDPOINT  SHALLOW  WATER  MODEL  ON 
THE  SPHERE, 

Irish  Meteorological  Service,  Dublin. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-09396 


INTEGRATION        OF        COMPUTER-AIDED 
DESIGN    FOR    MULTIDISCIPLINARY   CIVIL 
ENGINEERING  PROJECTS  (LTNTEGRATION 
EN  CONCEPTION  ASSISTEE  PAR  ORDINA- 
TEUR    POUR    LES    PROJETS    PLURIDISCI- 
PLINAIRES  DE  GENIE  CrVTL), 
Ecole  Polytechnique,  Montreal  (Quebec). 
R.  Camarero,  L.  Granger,  C.  Marche,  M.  Soulie, 
and  R.  Tinawi. 

Canadian  Journal  of  Civil  Engineering  CJCEB8 
Vol.  15,  No.  6,  p  990-1005,  December  1988.  13  fie 
10  ref.  6 

Descriptors:  'Hydraulics,  •Computers,  'Computer 
programs,  'Civil  engineering,  'Computer-aided 
design,  Hydrology,  Reservoir  simulation. 

CASTOR  is  a  major  project  which  involves  the 
development  and  the  integration  of  the  software  of 
a  computer  aided  design  for  hydro  projects.  Based 
on  a  university-industry  collaboration,  the  project 
involves  a  number  of  specialties  such  as  hydraulics, 
hydrology,  reservoir  simulation,  site  characteriza- 
tion, geotechnical  engineering,  structures,  turbines, 
and  computer  science.  The  integration  of  all  com- 
ponents is  considered  as  an  advantage  despite  the 
restrictions  that  it  could  create.  The  integration 
covers  the  basic  philosophy  in  development  strate- 
gy, the  proposed  design  methodology  for  users, 
the  sharing  of  utilities,  and  relations  with  a  central 
data  base.  A  rigorous  quality  assurance  plan  is 
adapted  for  each  module.  (Author's  abstract) 
W89-09402 


SEAWATER   INTRUSION   BARRIER   EVALU- 
ATED WITH  3-D  GROUNDWATER  MODELS, 

Camp,   Dresser  and   McKee,   Inc.,   Boston,   MA. 
For  primary  bibliographic  entry  see  Field  4B. 


W89-09409 


ENERGY-BUDGET  SNOWMELT  MODEL  FOR 
THE  CANADIAN  PRAIRIES, 

Saskatchewan  Univ.,  Saskatoon.  Div.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2C. 
W89-09439 


EFFECT  OF  LENGTH  OF  RECORD  ON  ESTI- 
MATES OF  ANNUAL  PRECIPITATION  IN 
NEVADA, 

Nevada   Univ.    System,    Las   Vegas.    Water   Re- 
sources Center. 
R.  H.  French. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol 
115,  No.  4,  p  493-506,  April  1989.  3  fig,  5  tab,  13 
ref,  append.  DOE  contract  DOE-AC08- 
85NV10384. 

Descriptors:  'Data  collections,  'Precipitation, 
•Rainfall,  'Groundwater  recharge,  'Nevada,  'Sta- 
tistics, 'Meteorological  data  collection,  'Data  in- 
terpretation, Potential  water  supply,  Surface- 
groundwater  relations. 

In  a  previous  study,  it  was  noted  that  the  addition 
of  six  years  of  data  to  the  Nevada  Test  Site  daily 
precipitation  data  base  resulted  in  significant 
changes  in  the  calculated  values  of  annual  average 
precipitation.  An  investigation  was  conducted  to 
examine  the  effect  of  the  period  of  record  available 
for  analysis  on  estimates  of  annual  precipitation 
and  to  discuss  the  effect  of  changing  estimates  of 
annual  precipitation  on  estimates  of  regional 
groundwater  recharge.  It  is  concluded  that  reason- 
ably large  changes  in  the  calculated  annual  precipi- 
tation must  be  expected  as  the  period  of  record 
available  for  analysis  is  lengthened.  A  comparison 
of  estimated  potential  recharge  on  the  Nevada  Test 
Site  using  the  Maxey-Eakin  Technique  and  two 
precipitation  data  bases  indicated  that  the  effect  of 
adding  six  years  of  record  was  to  increase  the 
estimated  total  potential  groundwater  recharge  by 
25%.  (Friedmann-PTT) 
W89-09447 


RAINFALL  DISAGGREGATION  MODEL  FOR 
CONTINUOUS  HYDROLOGIC  MODELING, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 
L.  E.  Ormsbee. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  4,  p  507-525,  April  1989 
10  fig,  8  tab,  17  ref,  append. 

Descriptors:  'Model  studies,  'Hydrologic  models, 
•Rainfall,  •Precipitation,  *Flood  forecasting,  •Hy- 
drologic data  collections,  Surface  water,  Catch- 
ment areas,  Flood  peak,  Watersheds. 

Two  empirical  precipitation  disaggregation  models 
were  developed  for  use  in  continuous  hydrologic 
modeling:  a  discrete  model  and  a  continuous 
model.  The  discrete  model  was  developed  for  use 
in  disaggregating  hourly  rainfall  data  into  20-min 
intervals.  The  continuous  model  was  developed  for 
use  with  disaggregation  time  intervals  from  1-30 
min.  The  continuous  model  may  be  applied  in 
either  a  stochastic  or  deterministic  framework.  For 
the  stations  examined,  the  use  of  synthetic  distribu- 
tions allowed  a  more  accurate  prediction  of  the 
peak  flow  frequencies  than  was  obtained  using 
average  distributions.  As  a  result,  the  possibility 
exists  for  an  improvement  in  the  designs  of  hydrau- 
lic structures  for  small  watersheds  using  continu- 
ous simulation  with  simple  rainfall  disaggregation 
models.  (Friedmann-PTT) 
W89-09448 


HYDROLOGIC  APPROACH  TO  PREDICTION 
OF  SEDIMENT  YIELD, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Civil 

Engineering. 

K.  Mizumura. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  4,  p  529-535,  April  1989.  7 

fig,  8  ref. 


Descriptors:  *Sediment  yield,  •Sediment  transport, 
•Suspended  load,  'Hydrologic  models,  'Stream 
discharge,  'Overland  flow,  Irrigation  design,  Esti- 
mating, Natural  flow,  Groundwater  movement. 
Sedimentation. 

Estimation  of  suspended-sediment  transport  in  nat- 
ural rivers  is  very  important  for  land  protection 
and  in  the  design  and  operation  of  irrigation  sys- 
tems and  river  regulation  facilities.  Since  sediment 
flow  measurement  is  expensive,  it  would  be  used  to 
compute  suspended-sediment  discharge  from  water 
discharge,  since  water  discharge  is  easily  deter- 
mined through  the  rating  curve  from  water  depth. 
The  'classical'  approach  to  estimation  of  suspend- 
ed-sediment discharge  by  water  discharge  is  pre- 
sented. The  study  uses  the  fact  that  a  river  dis- 
charge consists  of  overland  flow,  subsurface  flow 
and  groundwater  flow.  Sediment  in  rivers  is  princi- 
pally yielded  and  transported  by  overland  flow.  A 
hydrologic  method  is  described  for  determining 
the  relationship  between  total  water  discharge  and 
the  mean  concentration  of  suspended  sediment.  By 
separating  and  computing  the  overland  flow  com- 
ponent from  the  total  river  flow  discharge,  the 
suspended-sediment  discharge  can  be  estimated  by 
an  exponential  relation  between  the  overland  flow 
component  and  the  suspended-sediment  discharge. 
The  result  was  in  good  agreement  with  the  ob- 
served data.  (Friedmann-PTT) 
W89-09449 


UNIFICATION  OF  MUSKINGUM  DIFFER- 
ENCE SCHEMES, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
M.  Perumal. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  4,  p  536-543,  April  1989.  1 
tab,  24  ref,  append. 

Descriptors:  'Mathematical  studies,  'Flood  waves, 
•Flood  routing,  *Flow  characteristics,  *Finite  dif- 
ference methods,  Hydrologic  properties,  Surface 
water,  Floods,  Diffusivity. 

Mathematical  analysis  was  used  to  prove  conclu- 
sively that  the  coefficients  of  two  schemes  for  the 
propagation  of  flood  waves  in  open  channels,  the 
Muskingum  flood  routing  method  and  an  alternate 
finite  difference  scheme  called  the  refined  scheme, 
are  one  and  the  same  in  terms  of  channel  and  flow 
characteristics,  if  the  parameters  K  and  theta  are 
evaluated  using  the  diffusion  analogy  principle. 
Both  schemes  were  evaluated  numerically,  as  ap- 
proximations to  the  solution  of  Muskingum  method 
in  continuous  time  domain.  It  is  shown  that  the 
coefficients  of  the  conventional  and  refined  Mus- 
kingum difference  schemes  are  one  and  the  same 
when  they  are  evaluated  based  on  the  diffusion 
analogy  principle  and  therefore  the  outflow  hydro- 
graphs  computed  using  both  schemes  are  the  same. 
Only  the  differences  in  the  form  of  the  weighting 
parameters  of  both  schemes  are  apparent.  (Fried- 
mann-PTT) 
W89-O9450 


CHECKING  FLOOD  FREQUENCY  CURVES 
USING  RAINFALL  DATA, 

Williamson  and  Schmid,  Irvine,  CA. 

T.  V.  Hromadka,  and  R.  J.  Whitley. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  4,  p  544-548,  April  1989.  6 

tab,  5  ref. 

Descriptors:  *Statistical  methods,  •Rainfall-runoff 
relationships,  *Precipitation,  'Flood  frequency, 
•Flood  forecasting,  *Probabilistic  process,  'Flood 
peak,  Floods,  Watersheds,  Surface  water,  Flow 
rates. 

A  simple  statistical  procedure  is  presented,  using 
rainfall  data  to  provide  a  check  on  the  flood  fre- 
quency analysis  results  to  account  for  the  numer- 
ous sources  of  uncertainty  in  such  an  estimation. 
Among  the  uncertainties  addressed  is  that  pertain- 
ing to  whether  the  log  Pearson  III  distribution  is 
the  'correct'  distribution  from  which  to  extrapolate 
infrequent  floods,  as  well  as  the  uncertainty  in  the 
distribution  parameters  chosen  that  is  caused  by 
the  uncertainty  in  estimates  of  the  mean,  standard 
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deviation  and  skew  of  the  log  Pearson  III  distribu- 
tion. For  a  watershed  with  a  computed  flood  fre- 
quency curve,  one  estimate  of  'goodness  of  fit'  of 
this  curve  is  to  compare  the  probabilities  computed 
from  this  curve  with  the  probabilities  of  the  rainfall 
that  produced  the  individual  peak  flow  rates  used 
in  the  flow  rate  annual  series.  These  probabilities 
from  the  curve  can  be  obtained  either  by  an  analy- 
sis of  the  peak  rainfall  depth-duration  frequency  of 
the  storm  event  that  produced  the  annual  peak 
flow  rate,  or  by  assuming  that  the  return  frequency 
of  peak  rainfall  depth  corresponding  to  a  storm 
duration  approximately  equal  to  the  critical  dura- 
tion of  the  catchment  is  equal  to  the  maximum 
recorded  depth  return  frequency  for  that  year.  As 
examples,  the  procedure  is  applied  to  two  regions 
in  southern  California,  the  valley  area  of  San  Ber- 
nardino County  and  the  coastal  area  of  the  neigh- 
boring Orange  County.  The  procedure  is  shown  to 
be  very  sensitive  to  the  precise  definition  of  a  T- 
year  event'  in  the  computation  of  chi-square.  The 
definition  to  use  is  the  one  used  in  making  up  the 
regional  data  base.  (Friedmann-PTT) 
W89-09451 


RELATIONSHIP  BETWEEN  THE  TIME  CON- 
DENSATION APPROXIMATION  AND  THE 
FLUX-CONCENTRATION  RELATION, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-09486 


COMPARATIVE  EVALUATION  OF  THE  ESTI- 
MATORS OF  THE  LOG  PEARSON  TYPE  (LP) 
3  DISTRD3UTION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09489 


NUMERICAL  MODELING  OF  COUPLED 
HEAT  AND  WATER  FLOWS  DURING 
DRYING  IN  A  STRATIFIED  BARE  SOIL:  COM- 
PARISON WITH  FIELD  OBSERVATIONS, 

Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Mecanique  de  Grenoble. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-09494 


MAXIMUM  LDXELIHOOD  ESTIMATION  OF 
THE  PARAMETERS  AND  QUANTILES  OF 
THE  GENERAL  EXTREME-VALUE  DISTRI- 
BUTION FROM  CENSORED  SAMPLES, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-09495 


CHANGING   IDEAS   IN    HYDROLOGY:   THE 
CASE  OF  PHYSICALLY-BASED  MODELS, 

Lancaster  Univ.  (England).  Centre  for  Research 

on  Environmental  Systems. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-09496 


WATER  BUDGET  ON  A  FALLOW  AND  A 
BARE  SOn.  IN  SEMI-ARID  REGIONS  (BILAN 
HYDRIQUE  SUR  JACHERE  ET  SOL  NU  DANS 
LES  REGIONS  SEMI-ARIDES), 

Institut  National  Agronomique  de  Tunis  (Tunisia). 

Dept.  d'Energetique  et  des  Ressources. 

For  primary  bibliographic   entry  see  Field   2G. 

W89-09499 


DIGITAL  ANALYSIS  OF  HAZARDOUS  WASTE 
SITE  AERIAL  PHOTOGRAPHS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
T.  M.  Airola,  and  D.  S.  Kosson. 
Journal-Water     Pollution     Control     Federation 
JWPFA5,  Vol.  61,  No.   2,  p   180-183,  February 
1989.  9  fig,  14  ref. 

Descriptors:  'Data  interpretation,  'Hazardous 
wastes,  *Landfills,  'Remote  sensing,  'Landfills, 
•Hazardous  materials,  'Wastes,  'Aerial  photogra- 
phy, Jamaica  Bay,  NY,  Wells,  Oil  wastes,  Geohy- 


drology,  Groundwater  hydrology,  Sludge  dispos- 
al, Mapping. 

This  study  focuses  on  the  digital  analysis  of  histor- 
ic aerial  photographic  data  acquired  for  the  Foun- 
tain Avenue  and  Pennsylvania  Avenue  landfills, 
two  sanitary  landfills  operated  by  the  city  of  New 
York  that  are  believed  to  have  received  chemical 
waste  materials.  The  conversion  of  conventional 
aerial  photography  into  digital  format  provides  a 
number  of  advantages  such  as  the  ability  to  en- 
hance contrast  within  selected  portions  of  the  pho- 
tograph. This  aids  visual  interpretation.  Also,  digi- 
tal format  allows  images  to  be  superimposed  on 
one  another  and  simultaneously  displayed  in  order 
to  detect  changes  that  have  occurred  over  time. 
This  is  called  an  image-to-image  registration  proce- 
dure. Geocorrection,  through  which  images  can  be 
translated  to  other  coordinate  systems  so  that 
measurements  can  be  made  and  hard  copy  can  be 
produced  at  any  desired  scale,  is  another  advan- 
tage of  digital  formating.  Thus,  images  can  be 
readily  corrected  to  the  universal  transverse  mer- 
cator  (UTM)  coordinate  system.  Interactions  be- 
tween natural  geologic  features  and  landfilling  ac- 
tivities can  be  detected  and  test  wells,  designed  to 
sample  areas  and  features  within  the  landfill  that 
have  been  buried  under  debris  and  fill,  can  be 
located.  Aerial  photography  thus  allows  an  analyst 
to  see  the  obscure.  (Doria-PTT) 
W89-09650 


INCLUDING  DAILY  CONSTRAINTS  IN  A 
MONTHLY  RESERVOIR  OPERATION 
MODEL  FOR  LOW-FLOW, 

Ruhr  Univ.,  Bochum  (Germany,  F.R.).  Lehrstuhl 
fuer  Waserwirtschaft  und  Umwelttechnik  I. 
For  primary  bibliographic  entry  see  Field  4A. 
W89-09660 


FINITE  ELEMENTS  MODELING  OF  A  LARGE 
WATER  TABLE  AQUIFER  IN  TRANSIENT 
CONDITIONS, 

Liege  Univ.  (Belgium).  Labs,  de  Geologie  de  l'ln- 
genieur,  d'Hydrogeologie. 
A.  Dassargues,  J.  P.  Radu,  and  R.  Charlier. 
Advances  in  Water  Resources  AWREDI,  Vol.  11, 
No.  2,  p  58-66,  June  1988.  10  fig,  16  ref. 

Descriptors:  'Finite  element  method,  'Model  stud- 
ies, 'Hydrologic  models,  'Geohydrology, 
'Groundwater  movement,  'Water  table, 
'Aquifers,  Infiltration,  Belgium,  Loess,  Geological 
formations,  Permeability  storage  coefficient,  Cali- 
bration, Pump  wells,  Geologic  fractures,  Geologic 
units,  Groundwater  basins,  Hydrodynamics,  Piezo- 
metric  head,  Groundwater  recharge. 

A  chalky  aquifer  located  near  Liege,  Belgium,  is 
recharged  by  infiltration  through  the  overlying 
loess.  Wells  and  collecting  tunnels  produced  a 
daily  flow  of  60,000  cu  m  from  this  aquifer  when 
hydrogeological  balances  indicate  a  possible  aver- 
age yield  of  100,000  cu  m/day.  Finite  element 
modeling  (FEM)  has  been  developed  to  foresee  the 
evolution  of  the  water  table.  A  new  law  is  pro- 
posed to  model  the  water  table  surface  in  transient 
conditions  and  with  a  fixed  meshing  network. 
Using  the  local  flow  equilibrium  and  the  virtual 
power  principle,  the  FEM  formulation  is  set  up. 
The  volumic  integration  is  performed  numerically 
using  the  Gaussian  scheme.  The  iteration  technique 
used  is  the  well-known  Newton-Raphson  tech- 
nique, based  on  the  tangent  iteration  matrix.  The 
3D  discretization  and  the  modeling  of  the  entire 
aquifer  has  been  realized.  The  problem  requires 
about  3600  degrees  of  freedom  and  2670  8-nodes 
isoparameteric  brick  finite  elements.  The  modeling 
has  been  quite  delicate  because  of  the  geometric 
complexity  of  the  different  geological  layers.  This 
complexity  justifies  fully  the  use  of  the  finite  ele- 
ment method;  there  is  a  great  diversity  of  geologi- 
cal characteristics  and  the  range  of  the  different 
permeabilities  is  very  wide.  Sensitivity  of  the 
model  to  permeabilities  and  storage  coefficient 
variations  has  been  studied  and  various  numerical 
problems  have  been  noted.  The  calibration  proce- 
dure included  location  of  pumping  wells  and  adits, 
main  geological  faults,  and  limits  of  geological 
units  or  hydrogeologic  basin.  The  mesh  is  com- 
posed of  3300  8-node  brick  elements  and   3600 


nodes.  Initial  conditions  are  the  piezometeic  levels 
of  1951.  The  prescribed  potential  is  imposed  on  the 
northern  boundary  at  the  River  Geer.  Hydrody- 
namic  parameters  affected  in  each  element  are 
permeability  and  storage.  Results  presented  include 
those  for  lower  chalk,  upper  chalk,  'dry  valley,' 
and  'fault  material.'  (Friedmann-PTT) 
W89-09661 


EULERIAN-LAGRANGIAN     METHOD     FOR 
SOLVING  TRANSPORT  IN  AQUIFERS, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-09662 


SIMULATION    OF    NONAQUEOUS     PHASE 
GROUNDWATER  CONTAMINATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Computer  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09663 


WELL  POSEDNESS  OF  SOME  WAVE  FORMU- 
LATIONS OF  THE  SHALLOW  WATER  EQUA- 
TIONS, 

Papadopulos  (S.S.)  and  Associates,  Inc.,  Rockville, 

MD. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-09664 


MOMENTS  AND  CUMULANTS  OF  LINEAR- 
IZED ST.  VENANT  EQUATION, 

Polish  Academy  of  Sciences,   Warsaw.   Inst,   of 

Geophysics. 

R.  J.  Romanowicz,  J.  C.  I.  Dooge,  and  Z.  W. 

Kundzewicz. 

Advances  in  Water  Resources  AWREDI,  Vol.  11, 

No.  2,  p  92-100,  June  1988.  18  fig,  append. 

Descriptors:  *St  Venant  equation,  'Mathematical 
equations,  'Unsteady  flow,  'Mathematical  studies, 
'Streamflow,  'Channel  flow,  Flow  characteristics, 
Flow,  Parameterization. 

A  general  closed  form  expression  for  the  Rth  cu- 
mulant  of  the  unsteady  flow  due  to  an  upstream 
impulse  input  in  a  semi-infinite  channel  is  derived 
by  (a)  reducing  the  recurrence  relationship  be- 
tween successive  cumulants  to  a  recurrence  rela- 
tionship between  the  set  of  parameters  gamma(R.i) 
characterizing  the  ratio  of  successive  terms  in  the 
series  for  the  Rth  cumulant  and  (b)  deriving  the 
closed  form  equivalent  to  this  recurrence  relation- 
ship in  terms  of  either  nested  sums  or  factorials. 
(Author's  abstract) 
W89-09665 


APPLICATION  OF  HYDROLOGIC  MODELS 
FOR  FLOOD  FORECASTING  AND  FLOOD 
CONTROL  IN  INDIA  AND  BANGLADESH, 

Dansk  Hydraulisk  Inst.,  Hoersholm. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-09666 


VARIATIONS  IN  TIME  AND  SPACE  OF  SOME 
PHYSICAL  AND  CHEMICAL  VARIABLES  IN 
THE  BERNESGA  RD7ER  (LEON,  SPAIN), 

Leon  Univ.  (Spain).  Dept.  de  Ecologia. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-09668 


MODEL-LDIE  GROUNDWATER  CIRCULA- 
TION SYSTEM  IN  THE  MAZOWSZE  BASIN, 

Warsaw  Univ.  (Poland).   Inst,  of  Hydrogeology 

and  Engineering  Geology. 

T.  Macioszcyk. 

Biuletyn  Geologiczny-Bulletin  of  Geology,  Vol. 

30,  p  125-144,  1986.  2  fig,  26  ref. 

Descriptors:  'Model  studies,  'Hydrologic  models, 
'Groundwater  recharge,  'Groundwater  move- 
ment, 'Water  circulation,  'Artesian  basins, 
'Poland,  'Geohydrology,  Catchment  areas,  Leak- 
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age,  Surface  drainage,  Municipal  water,  Geologi- 
cal formations,  Hydrologic  budget. 

The  Mazowsze  Basin  is  located  in  Central  Poland; 
it  forms  a  vast  depression  in  the  Cretaceous  bed- 
rock with  its  center  near  Warsaw.  A  new  recharge 
scheme  is  presented  for  the  basin,  based  on  a 
description  and  model  analysis  of  hydrogeological 
conditions.  A  groundwater  circulation  system  and 
a  groundwater  circulation  dispersive  system  were 
the  main  objectives  for  model  investigations.  Most 
recharge  occurs  within  the  water-divide  zones  of 
the  higher-order  river  catchments;  it  runs  from  the 
surface  due  to  leakage  through  low-permeability 
sediments.  Also,  the  main  drainage  is  located  in  the 
valleys  of  the  main  rivers  but  it  is  also  a  surface 
drainage  due  to  leakage.  At  the  structural  bound- 
aries of  the  basin,  recharge  and  drainage  play  a 
secondary  role.  The  groundwater  circulation 
system  of  the  Mazowsze  Basin,  based  on  a  numeri- 
cal model  of  its  central  part,  showed  an  inflow  of 
40,000  cu  m/d  from  the  borders  and  130,000  cu  m/ 
d  discharge  with  70,000  cu  m/d  of  that  used  for 
municipal  purposes.  Seventy-thousand  cu  m/d  runs 
from  the  Pleistocene  horizon  and  30,000  cu  m/d 
flows  out  of  the  model  limits.  After  a  recalculation 
of  the  leakage  into  a  modulus  of  the  ground  out- 
flow, a  mean  value  of  0. 1 1  L/s/sq  km  is  obtained; 
this  plays  an  important  role  in  the  catchment  water 
balance.  An  analysis  of  the  input  model  data 
proved  that  unless  there  are  at  least  4  boreholes 
per  1,000  sq  km,  the  model  cannot  be  correctly 
verified.  (Friedmann-PTT) 
W89-09675 


'FIELD  ERROR*  RELATED  TO  MARINE  SEDI- 
MENT CONTAMINATION  STUDDZS, 

National  Inst,  of  Oceanography,  Haifa  (Israel). 
For  primary  bibliographic  entry  see  Field  7A. 
W89-09691 


MICROBIAL   AND   NUTRIENT   POLLUTION 
ALONG  THE  COASTS  OF  ALICANTE,  SPAIN, 

Alicante  Univ.  (Spain).  Dept.  of  Applied  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09693 


WATER  CIRCULATION  IN  THE  SASYK  RES- 
ERVOIR (TSOCKULYATSIYA  VOD  V  SASYS- 
KOM  VODOKHRANILISHCHE), 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09815 


ADAPTIVE  PARAMETER  ESTIMATION  USED 
TO  OBTAIN  REDUCED  KINETIC  MODELS 
FOR  THE  BIOLOGICAL  TREATMENT  PROC- 
ESS, 

Institutul  de  Energetica  Chimica  si  Biochimica, 

Bucharest  (Romania). 

For  primary  bibliographic   entry  see  Field   5D. 

W89-09826 


REAL-TIME  ANALYSIS  OF  PRECIPITATION 
USING  SATELLITES,  GROUND-BASED 
RADARS,  CONVENTIONAL  OBSERVATIONS 
AND  NUMERICAL  MODEL  OUTPUT, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-09868 


SIMPLE  PARAMETERIZATION  OF  LAND 
SURFACE  PROCESSES  FOR  METEOROLOGI- 
CAL MODELS, 

Centre  National  de  Recherches  Meteorologiques, 

Toulouse  (France). 

For  primary  bibliographic  entry  see  Field  2B. 

W89-O9870 


STOCHASTIC  ANALYSIS  OF  BOUNDARIES 
EFFECTS  ON  HEAD  SPATIAL  VARIABILITY 
IN  HETEROGENEOUS  AQUIFERS:  2.  IMPER- 
VIOUS BOUNDARY, 

Tel-Aviv  Univ.  (Israel).  Faculty  of  Engineering. 


For  primary  bibliographic  entry  see  Field  2F. 
W89-09894 


AUTOMATICALLY  DERIVED  CATCHMENT 
BOUNDARIES  AND  CHANNEL  NETWORKS 
AND  THEIR  HYDROLOGICAL  APPLICA- 
TIONS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-09908 


RELEASE  AND  FATE  MODELING  OF 
HIGHLY  VOLATILE  SOLVENTS  IN  THE 
RIVER  MAIN, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 

Projektgruppe         Umweltgefaehrdungsponteniale 

von  Chemikalien. 

R.  Bruggemann,  and  S.  Trapp. 

Chemosphere  CMSHAP,  Vol.  17,  No.  10,  p  2029- 

2041,  1988.  5  fig,  5  tab,  13  ref. 

Descriptors:  'Path  of  pollutants,  *Industrial 
wastes,  'Solvents,  'Fate  of  pollutants,  ♦Hydrolog- 
ic models,  'Volatility,  *Effluents,  *Path  of  pollut- 
ants, *Model  studies,  West  Germany,  Streamflow, 
Rivers,  Downstream. 

Emission  and  fate  of  the  solvents  trichloroethelene 
(TRI)  and  tetrachloroethene  (PER)  in  the  North- 
ern Bavarian  River  Main  were  investigated  using 
the  EXWAT  hydrologic  model.  The  model  allows 
accounting  for  the  hydrological  variety  along  a 
river  because  the  model  employs  grid  boxes  that 
can  be  defined  by  their  own  set  of  environmental 
parameters  and  input  quantities  for  the  basic  equa- 
tion of  mass  balance.  Under  assumption  of  propor- 
tionality between  annual  consumption  and  average 
release  rate,  the  percentage  emitted  into  the  river 
was  estimated  for  TRI  at  0.1-0.2%  and  for  PER  at 
0.6%  by  fitting  calculated  to  measured  down- 
stream concentrations.  The  elimination  half  lives 
for  the  solvents  due  to  volatilization  were  deter- 
mined to  be  4-6  d.  Simulations  with  the  validated 
model  EXWAT  allowed  estimation  of  the  trend  in 
the  concentration  between  the  measured  points  and 
gave  additional  information.  Also,  it  was  possible 
to  predict  the  effects  of  variations  of  hydrological 
parameters  (e.g.  streamflow,  width  and  depth  of 
the  river)  or  effects  of  different  emission  structures 
on  the  pollution  level.  This  study  has  shown  that 
for  commonly  used  volatile  chemicals  at  the  level 
of  screening  (where  usually  not  enough  informa- 
tion is  at  hand),  it  is  sound  practice  to  apply  only  a 
single  release  factor.  In  more  sophisticated  levels 
where  more  information  is  given,  the  comparision 
between  calculated  (fitted)  concentrations  and 
those  that  are  measured  give  deep  insights  to  geo- 
graphical and  industrial  facts.  (Friedmann-PTT) 
W89-09953 


EVALUATION  OF  PREDICTABIXITY  OF  AN 
AQUATIC  ENVIRONMENTAL  FATE  MODEL 
BY  USING  AN  AQUATIC  MICROCOSM, 

Mitsubishi-Kasei  Inst,  of  Toxicological  and  Envi- 
ronmental Sciences,  Yokohama  (Japan). 
K.  Yoshida,  T.  Sigeoka,  and  F.  Yamauchi. 
Chemosphere  CMSHAP,  Vol.  17,  No.  10,  p  2063- 
2072,  1988.  2  fig,  4  tab,  16  ref. 

Descriptors:  *Path  of  pollutants,  *ModeI  studies, 
•Aquatic  environment,  'Fate  of  pollutants,  'Path 
of  pollutants,  'Pesticides,  'Sediment-water  inter- 
faces, Sediments,  Organic  compounds,  Lindane, 
Prediction,  Advection,  Diffusivity. 

For  evaluation  of  the  predictability  of  an  aquatic 
fate  model,  Simplified  Approach  for  Fate  Evalua- 
tion of  Chemicals  in  Aquatic  Systems  (SAFE- 
CAS),  concentration-time  profiles  of  gamma 
isomer  of  1, 2,3,4,5, 6-hexachlorocyclohexane  (lin- 
dane) were  measured  in  a  simplified  aquatic  micro- 
cosm consisting  of  a  water  phase  and  a  sediment 
phase  for  7  days.  Calculated  concentration-time 
profiles  in  the  water  and  the  sediment  phases  were 
in  agreement  with  the  measured  profiles  within  a 
factor  of  1.3.  SAFECAS  showed  that  the  advec- 
tive  outflow  and  the  diffusive  transfer  between  the 
water/sediment  interface  were  significant  param- 
eters controlling  the  concentrations  of  lindane  in 


the  water  and  sediment  phases  of  the  aquatic  mi- 
crocosm. (Author's  abstract) 
W89-09955 


SUMMER  TOTAL  PHOSPHORUS  IN  LAKES: 
A  MAP  OF  MINNESOTA,  WISCONSIN,  AND 
MICHIGAN,  USA, 

Corvallis  Environmental  Research  Lab.,  OR. 

J.  M.  Omernik,  D.  P.  Larsen,  C.  M.  Rohm,  and  S. 

E.  Clarke. 

Environmental  Management  EMNGCD,  Vol    12 

No.  6,  p  815-825,  November  1988.  1  fig,  3  tab,  51 

ref. 

Descriptors:  *Eutrophication,  'Minnesota,  'Wis- 
consin, 'Michigan,  'Phosphorus,  'Lakes,  'Troph- 
ic level,  Water  chemistry,  Geochemistry,  'Maps, 
Natural  waters,  Biomass,  Primary  productivity, 
Regimes. 

A  map  of  summer  total  phosphorus  in  lakes  has 
been  compiled  for  Minnesota,  Wisconsin,  and 
Michigan  to  clarify  regional  patterns  in  attainable 
lake  trophic  state.  Total  phosphorus  was  used  as  a 
measure  of  lake  trophic  state  because:  (1)  phospho- 
rus plays  a  central  role  in  controlling  the  overall 
fertility  of  most  lakes,  (2)  total  phosphorus  values 
are  available  for  a  great  number  of  lakes,  and  (3) 
phosphorus  is  measured  in  a  consistent  manner. 
The  maps  were  compiled  using  patterns  of  total 
phosphorus  data  and  observed  associations  be- 
tween these  data  and  geographic  characteristics 
including  physiography,  land  use,  geology,  and 
soils.  Examination  of  the  spatial  distribution  of 
phosphorus  values  revealed  distinct  regional  pat- 
terns, as  expected.  Regions  depicted  on  the  map 
represent  areas  of  similarity  in  phosphorus  concen- 
trations in  lakes,  or  similarity  in  the  mosaic  of 
values,  as  compared  to  adjacent  areas.  Within  each 
region,  differences  in  total  phosphorus  can  be  com- 
pared to  natural  and  anthropogenic  factors  to  de- 
termine the  types  of  lakes  representative  of  each 
region,  the  factors  associated  with  differences  in 
quality,  and  the  realistically  attainable  phosphorus 
levels  for  each  type  of  lake.  The  map  analyses 
revealed  some  regions  within  which  phosphorus 
values  were,  or  were  likely  to  be,  relatively  homo- 
geneous and  other  regions  that  exhibited  consider- 
able variability  but  that  were  fairly  consistent  in 
this  variability  compared  to  that  of  adjacent  re- 
gions. The  map  provides  a  basis  for  refining  ex- 
planatory and  predictive  models  by  clarifying  re- 
gionally important  factors  that  help  control  lake 
trophic  states.  It  also  provides  a  framework  for 
estimating  attainable  phosphorus  concentrations. 
(Friedmann-PTT) 
W89-09960 


JOINT  USE  OF  THE  HEC-2  MODEL  AND  A 
PHYSICAL  MODEL  FOR  FLOODLINE  DE- 
LINEATION UPSTREAM  OF  A  BRIDGE, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09998 


CLOUD  TOP  LIQUID  WATER  FROM  LIDAR 
OBSERVATIONS  OF  MARINE  STRATOCU- 
MULUS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2B. 
W89- 10035 


APPROACH  FOR  INTEGRATION  OF  TOXI- 
COLOGICAL DATA 

Corvallis  Environmental  Research  Lab.,  OR. 
M.  A.  Shirazi,  and  L.  N.  Lowrie. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
10th  Volume.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  343-360,  1  tab, 
7  fig,  9  ref. 

Descriptors:  'Data  interpretation,  'Toxicology, 
•Toxicity,  'Bioassay,  'Testing  procedures,  Data 
processing,  Statistical  analysis,  Mathematical  stud- 
ies, Sensitivity  analysis. 
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When  dealing  with  large  and  diverse  bioassay  re- 
sults, it  is  useful  to  identify  certain  scalers  within 
the  data  that  facilitate  biological  explanation,  inte- 
gration, and  classification.  One  scaler  used  in  this 
analysis  defines  the  shape  of  various  dose-response 
curves  (the  form  factor)  and  the  other  scale  factor 
is  a  measure  of  the  toxic  strength  of  a  chemical. 
The  scaler  approach  links  together  the  quantifica- 
tion of  errors  and  the  mathematical  interpretation 
of  biological  information.  The  limited  examples  of 
data  examined  show  that  toxicity  numbers  (T50) 
for  two  or  more  tests  can  be  numerically  equal 
while  sensitivities  differ  by  a  factor  of  10  or  in  the 
extreme  by  a  factor  of  100.  Therefore,  it  is  useful 
to  distinguish  between  equal  toxicity  numbers  by 
reporting  the  sensitivity.  The  scalers  of  groups  of 
similar  tests  are  derived  from  the  aggregation  of 
whole  tests  in  this  approach  and  make  possible  the 
aggregation  of  unlimited  numbers  of  data  from 
different  laboratories,  better  facilitating  classifica- 
tion of  chemical  effects  and  evaluating  the  feasibili- 
ty of  extending  data  within  a  class  to  predict  the 
potential  effect  of  untested  chemicals.  This  use  of 
whole  test  data  facilitates  the  discovery  of  biologi- 
cal dose-response  patterns  and  better  explanations 
of  cause  and  effect  based  on  the  data.  The  conduct- 
ing of  experiments  is  also  simplified  by  reducing 
the  need  for  range-finding,  by  anticipating  the  pat- 
terns of  a  new  test  from  previous  tests,  and  by 
reducing  the  need  for  many  new  tests.  (See  also 
W89-10042)  (White-Reimer-PTT) 
W89-10O68 


REVIEW  OF  THE  CRATER  LAKE  LIMNOLO- 
GICAL  PROGRAMS, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-10091 


DEVELOPMENT,  MANAGEMENT,  AND 
ANALYSIS  OF  A  LONG-TERM  ECOLOGICAL 
RESEARCH  INFORMATION  BASE:  EXAMPLE 
OF  MARINE  MACROBENTHOS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-10098 


INTEGRATING  GEOPHYSICAL  AND  HYDRO- 
GEOLOGICAL  DATA:  AN  EFFICIENT  AP- 
PROACH TO  REMEDIAL  INVESTIGATIONS 
OF  CONTAMINATED  GROUNDWATER, 

Toledo  Univ.,  OH.  Dept.  of  Geology. 
D.  J.  Stierman,  and  L.  C.  Ruedisili. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  43-57,  8  fig,  17  ref. 

Descriptors:  'Cleanup  operations,  *Data  acquisi- 
tion, *Network  design,  "Geophysics,  *Hydrologic 
data,  'Groundwater  pollution,  *Data  interpreta- 
tion, Hydrologic  models,  Subsurface  mapping, 
Cleanups,  Landfills,  Case  studies,  Conductivity, 
Surveys,  Resistivity,  Standards,  Waste  disposal. 

Geophysical  methods  have  been  proven  a  cost- 
effective  tool  for  investigating  groundwater  con- 
tamination near  some  landfills  and  hazardous  waste 
land  disposal  sites.  Establishing  standard  methods 
or  practices  for  geophysical  investigations  is  made 
more  difficult,  however,  by  the  many  geophysical 
tools  available  and  the  broad  range  of  site  condi- 
tions encountered  by  the  geophysicist  and  hydro- 
geologist.  The  case  histories  reported  illustrate, 
first,  that  electromagnetic  conductivity  surveys  are 
less  cost-effective  than  d-c  resistivity  in  detecting 
and  mapping  contaminated  groundwater.  Second, 
they  demonstrate  the  value  of  employing  geophysi- 
cal measurements  as  an  integral  component  of  a 
remedial  investigation.  Geophysical  investigations 
must  be  planned  and  data  must  be  interpreted  in 
light  of  available  geologic  and  hydrologic  data. 
Geophysical,  geological,  and  hydrologic  observa- 
tions must  all  be  used  to  develop  the  overall  con- 
ceptual model.  Preliminary  analysis  of  geophysical 
measurements  should  be  made  in  the  field  so  that 
the  investigator  can  adjust  his  strategy  to  site- 
specific  conditions.  New  data  that  are  collected 
should  be  compared  with  predictions  made  based 
on  the  overall  conceptual  model,  and  the  degree  to 


which  new  data  conform  to  such  predictions 
serves  as  an  indicator  of  the  reliability  of  the  model 
and  the  adequacy  of  the  data.  Finally,  there  is  a 
need  to  standardize  units  and  data  presentations  so 
that  information  developed  by  different  investiga- 
tors can  be  easily  compared  and  fully  exploited. 
(See  also  W89-10153)  (Author's  abstract) 
W89-10157 


APPLICATION  OF  IMPEDANCE-COMPUTED 
TOMOGRAPHY  TO  SUBSURFACE  IMAGING 
OF  POLLUTION  PLUMES, 

Faraci  (E.J.)  and  Associates,  Winnipeg  (Manitoba). 
A.  Tamburi,  U.  Roeper,  and  A.  Wexler. 
IN:  Ground- Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  86-100,  13  fig,  7  ref. 

Descriptors:  *Tomography,  *Plumes,  *Path  of  pol- 
lutants, *Data  interpretation,  'Groundwater  pollu- 
tion, 'Subsurface  mapping,  'Impedance,  Field 
tests,  Geophysics,  Algorithms,  Flow  pattern,  Elec- 
trical equipment,  Saline  water,  Porous  media,  Lea- 
chates,  Landfills,  Flood  plains,  Measuring  instru- 
ments, Performance  evaluation. 

An  impedance-computed  tomography  (ICT)  algo- 
rithm and  system,  known  as  the  Electroscan 
system,  is  used  for  impedance  imaging  with  surface 
measurements.  The  algorithm  determines  the  cur- 
rent flow  paths  iteratively  and  employs  sparse- 
matrix  techniques.  The  measurement  system  uses  a 
grid  of  electrodes  over  the  ground  surface  and 
introduces  controlled  currents  into  a  subset  of  elec- 
trodes in  a  prescribed  sequence.  Voltage  measure- 
ments (using  high-impedance  equipment)  are  taken 
at  passive  electrodes  only.  Tests  are  reported  for 
controlled  saline  plumes  injected  into  a  porous 
media  flow  field  in  a  laboratory  plume,  and  an 
uncontrolled  leachate  plume  coming  from  a  sani- 
tary landfill  located  in  floodplain  alluvium.  (See 
also  W89-10153)  (Author's  abstract) 
W89-10160 


MICROCOSM    STUDY    OF    LINDANE    AND 
NAPHTHALENE  FOR  MODEL  VALIDATION, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10211 


DEVELOPMENT  OF  A  MECHANISTIC 
MODEL  OF  ACUTE  HEAVY  METAL  TOXICI- 
TY, 

Szumski  (Dan)  and  Associates,  Walnut  Creek,  CA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-10212 


VALIDATION  OF  EXPOSURE  MODELS:  THE 
ROLE    OF    CONCEPTUAL    VERIFICATION, 

SENsrnvrrY  analysis,  and  alterna- 
tive HYPOTHESES, 

Environmental  Research  Lab.,  Athens,  GA.  Office 
of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10226 


PRACTICAL  APPLICATIONS  AND  COMPARI- 
SONS OF  ENVIRONMENTAL  EXPOSURE  AS- 
SESSMENT MODELS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10227 


THEORETICAL  AND  METHODOLOGICAL 
ASPECTS  OF  MODELING  LACUSTRINE  ECO- 
SYSTEMS, 

Hydrochemical  Inst.,  Rostov-na-Donu  (USSR). 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 10274 


ASSESSMENT  OF  RISKS  OF  TOXIC  POLLUT- 
ANTS TO  AQUATIC  ORGANISMS  AND  ECO- 
SYSTEMS USFNG  A  SEQUENTIAL  MODEL- 
ING APPROACH, 


Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W89- 10275 

MAP3S    NETWORK    DATA    AND    QUALITY 
CONTROL  SUMMARY  FOR  1985, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2B. 
W89- 10300 


COMPUTER  MODEL  FOR  OPTIMIZING  THE 
OPERATION  OF  A  WASTEWATER  TREAT- 
MENT SYSTEM  DEALING  WITH  WET 
WEATHER  FLOWS, 

WJK  Associates  Ltd.,  Milwaukee,  WI. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-10310 


PRELIMINARY  ONE-DIMENSIONAL  SIMU- 
LATION OF  AMMONIUM  AND  NITRATE  IN 
THE  CAPE  COD  SEWAGE  PLUME, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10328 


EVALUATION  OF  HYDROLOGIC  MODELS 
IN  THE  DESIGN  OF  STABLE  LANDFILL 
COVERS, 

Los  Alamos  National  Lab.,  NM.  Environmental 

Science  Group. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-10371 


STATISTICAL    METHODS    FOR    ENVIRON- 
MENTAL POLLUTION  MONITORING, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  7A. 
W89- 10403 


GEOLOGIC  STRUCTURE  AND  ALTITUDE  OF 
THE  TOP  MINNELUSA  FORMATION, 
NORTHEASTERN  BLACK  HILLS,  SOUTH 
DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

K.  D.  Peter,  D.  P.  Kyllonen,  and  K.  R.  Mills. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    85-4233, 
1988.  1  map  (sheet),  9  ref. 

Descriptors:  'Structural  geology,  'Aquifers, 
•South  Dakota,  'Black  Hills,  'Minnelusa  Forma- 
tion, Lawrence  County,  Meade  County,  Penning- 
ton County,  Maps. 

This  map  shows  the  altitude  of  the  top  of  the 
Permian-and  Pennsylvanian  age  Minnelusa  For- 
mation, the  deepest  aquifer  in  the  northeastern 
Black  Hills  for  which  there  is  sufficient  data  avail- 
able to  construct  a  structural  map.  The  Minnelusa 
Formation  outcrops  in  the  western  part  of  the  map 
area  and  is  more  than  3,600  ft  below  land  surface  in 
the  northeastern  corner  of  the  area.  The  formation 
consists  of  interbedded  sandstone,  sandy  dolomite 
and  limestone,  shale,  siltstone,  gypsum,  and  anhy- 
drite. The  upper  beds  are  an  aquifer  and  the  lower 
beds  are  a  confining  or  semi-confining  unit.  Small 
anticlines  and  synclines  parallel  the  Minnelusa  out- 
crop. Domal  structures  and  peaks  in  the  study  area 
are  the  result  of  Tertiary-age  intrusions.  (USGS) 
W89- 10407 


GEOHYDROLOGY  OF  THE  FURNACE  CREEK 
BASIN  AND  VICINITY,  BERKS,  LANCASTER, 
AND  LEBANON  COUNTIES,  PENNSYLVA- 
NIA, 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89- 10409 
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GROUNDWATER  LEVELS  IN  ARKANSAS, 
SPRING  1988, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

P.  W.  Westerfield,  and  M.  Plafcan. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-706,  1988.  71p,  5  fig,  37  ref. 

Descriptors:  *Hydrologic  data,  'Groundwater 
level,  'Arkansas,  Data  collections,  Aquifers,  Well 
hydrographs. 

Groundwater  level  measurements  were  made  in 
694  wells  in  Arkansas  in  the  spring  of  1988.  These 
data  are  listed  in  tables  by  aquifer;  then  by  county. 
For  each  well,  the  altitude  of  the  land  surface,  the 
date  measured,  the  depth  to  the  water  surface,  and 
the  altitude  of  the  water  surface  are  reported.  Also 
reported  are  the  net  changes  in  water  levels  be- 
tween 1987  and  1988  and  between  1983  and  1988. 
This  report  also  contains  maps  showing  the  aver- 
age water  level  change,  by  county,  between  the 
years  1983  and  1988  for  the  aquifers  in  the  Quater- 
nary deposits  and  the  Sparta  and  Memphis  Sands. 
Hydrographs  are  included  for  selected  wells  com- 
pleted in  the  Quaternary  deposits  and  the  Sparta 
and  Memphis  Sands.  The  aquifers  in  in  the  Quater- 
nary deposits  and  the  Sparta  and  Memphis  Sands 
are  important  aquifers  in  eastern  and  southern  Ar- 
kansas for  agricultural,  municipal,  and  industrial 
use.  Water  level  data  contained  in  this  report 
showed  an  average  decline  of  1.12  ft  in  the  aquifer 
in  the  Quaternary  deposits,  for  the  24  most  heavily 
irrigated  counties  of  eastern  Arkansas,  and  an  aver- 
age decline  of  3.82  ft  in  the  aquifer  in  the  Sparta 
and  Memphis  Sands  between  the  years  1983  and 
1988.  (USGS) 
W89-10415 


GEOHYDROLOGY  AND  MATHEMATICAL 
SIMULATIONS  OF  THE  PAJARO  VALLEY 
AQUIFER  SYSTEM,  SANTA  CRUZ  AND  MON- 
TEREY COUNTTES,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89- 10436 


PRELIMINARY  EVALUATION  OF  THE  HY- 
DROGEOLOGIC  SYSTEM  IN  OWENS 
VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-10437 


SELECTED  WATER  QUALITY  DATA  FOR 
THE  FORT  HALL  INDIAN  RESERVATION, 
SOUTHEASTERN  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

D.  J.  Parliman,  and  H.  W.  Young. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $3.00,  microfiche  $1.50.   USGS  Open-File 
Report  88-496,  1988.   1  sheet,  4  fig,  3  tab,  1  ref. 

Descriptors:  'Water  quality,  'Nitrogen  com- 
pounds, •Drinking  water,  'Groundwater  pollution, 
•Idaho,  'Fort  Hall  Indian  Reservation,  Maps, 
Groundwater  level,  Nitrates,  Snake  River  Plain. 

July  1988  water  quality  data,  principally  dissolved 
nitrite  plus  nitrate  (as  nitrogen),  and  depth-to- 
water  measurements  are  reported  for  60  wells  in 
the  Fort  Hall  Indian  Reservation  north  of  Pocatel- 
lo,  southeastern  Idaho.  Nitrogen  concentrations 
ranged  from  0.7  to  24  mg/L;  the  median  concen- 
tration was  3.1  mg/L.  Nitrogen  concentrations  in 
1 1  samples  exceeded  the  U.  S.  Environmental  Pro- 
tection Agency  public  drinking  water  limit  of  me/ 
L.  (USGS) 
W89-10441 


ANNUAL  MAXIMUM  AND  MINIMUM  LAKE 
LEVELS  FOR  INDIANA,  WATER  YEARS  1942- 
85, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 


sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W89- 10451 


AREAL  VARIATION  IN  RECHARGE  TO  AND 
DISCHARGE  FROM  THE  FLORIDAN  AQUI- 
FER SYSTEM  IN  FLORIDA, 

Geological  Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 
W.  R.  Aucott. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4057, 
1988.  1  sheet,  5  fig,  1  tab,  40  ref. 

Descriptors:  'Recharge,  'Flow  discharge,  'Flori- 
dan  Aquifer  System,  'Surface-groundwater  rela- 
tions, 'Florida,  Groundwater  management,  Maps, 
Groundwater. 

This  report  is  a  revision  and  update  of  existing 
recharge  maps  of  the  Floridan  aquifer  system  to 
include  quantitative  information  derived  from  Re- 
gional Aquifer  Systems  Analysis  models  as  well  as 
other  recent  information  and  also  includes  informa- 
tion on  discharge  from  the  system.  The  report 
represents  predevelopment  conditions  with  inset 
map  that  describes  the  change  in  recharge  resulting 
from  development.  Recharge  is  greater  in  areas 
where  the  Floridan  is  unconfined,  poorly  confined, 
or  the  overlying  confining  layer  is  breached  by 
sinkholes,  such  as  is  commonly  found  in  the  area 
extending  from  Tallahassee  to  Tampa.  Discharge 
from  the  Floridan  is  dominated  by  spring  flow. 
Spring  flow  is  common  in  the  area  between  Talla- 
hassee and  Tampa.  Offshore  discharge  by  upward 
leakage  and  submarine  springs  also  is  an  important 
component  of  the  flow  system.  Little  inflow  or 
outflow  occurs  from  the  Floridan  in  large  areas  of 
Florida,  including  south  Florida  and  the  extreme 
panhandle.  The  principal  factors  affecting  recharge 
to  the  Florida  aquifer  system  are  the  thickness  and 
hydraulic  conductivity  of  the  overlying  confining 
bed.  Other  factors  of  importance  include  the  verti- 
cal hydraulic  gradient,  water  available  for  re- 
charge, and  aquifer  transmissivity.  (USGS) 
W89-10453 


DISTRIBUTION  OF  DISSOLVED  SOLIDS 
CONCENTRATIONS  AND  TEMPERATURE  IN 
GROUNDWATER  OF  THE  GULF  COAST  AQ- 
UTFER  SYSTEMS,  SOUTH-CENTRAL  UNITED 
STATES, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

R.  A.  Pettijohn,  J.  S.  Weiss,  and  A.  K.  Williamson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4082, 
1988.  5  sheets  (maps),  1 1  fig,  9  ref. 

Descriptors:  'Water  quality,  'Maps,  'Geochemis- 
try, 'Gulf  Coast  Aquifer  system,  Dissolved-solids 
concentrations,  Groundwater  temperatures,  Re- 
gional analysis,  Tertiary  aquifers,  Water  quality 
data.  Well-log  data. 

The  distribution  of  dissolved-solids  concentrations 
and  temperature  in  waters  of  10  of  the  aquifers 
comprising  the  gulf  coast  aquifer  systems  of  the 
Gulf  Mexico  Coastal  Plain  are  mapped  at  a  scale  of 
1:3,500,000.  Dissolved  solids  concentration  in  the 
aquifers  of  the  Tertiary  System  ranges  from  less 
than  500  mg/L  at  the  outcrop  and  subcrop  areas  to 
as  much  as  150,000  mg/L  at  the  downdip  extent  of 
these  aquifers.  A  distinct  band  of  sharply  increas- 
ing concentration  of  dissolved-solids  occurs  at 
about  middip  of  each  aquifer  of  the  Tertiary 
System.  Dissolved-solids  concentration  in  younger 
aquifers  ranges  from  less  than  500  mg/L  in  outcrop 
and  subcrop  areas  to  about  70,000  mg/L  at  the 
downdip  extent  of  these  aquifers.  Temperature  of 
waters  in  permeable  Tertiary  deposits  ranges  from 
about  18  C  at  the  outcrop  and  subcrop  areas  to  90 
C  at  the  downdip  extent  of  these  aquifers.  Temper- 
ature of  waters  in  younger  deposits  ranges  from 
about  14  C  at  the  outcrop  and  subcrop  areas  to  30 
C  at  their  downdip  extent.  (USGS) 
W89- 10460 


DOCUMENTATION  OF  A  COMPUTER  PRO- 
GRAM TO  SIMULATE  AQUIFER  SYSTEM 
COMPACTION  USING  THE  MODULAR 
FINITE-DIFFERENCE  GROUNDWATER 

FLOW  MODEL, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  A.  Leake,  and  D.  E.  Prudic. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $12.75,  microfiche  $4.00.  USGS  Open-File 
Report  88-482,    1988.   80p,   5   fig,    1   tab,    18  ref. 

Descriptors:  'Model  studies,  'Computer  programs, 
•Geohydrology,  'Computer  models,  'Compac- 
tion, 'Subsidence,  'Simulation,  Stress,  Groundwat- 
er storage,  Stress. 

The  process  of  permanent  compaction  is  not  rou- 
tinely included  in  simulations  of  groundwater  flow. 
To  simulate  storage  changes  from  both  elastic  and 
inelastic  compaction,  a  computer  program  was 
written  for  use  with  the  U.  S.  Geological  Survey 
modular  finite-difference  groundwater  flow  model. 
The  new  program  is  called  the  Interbed-Storage 
Package.  In  the  Interbed-Storage  Package,  elastic 
compaction  or  expansion  is  assumed  to  be  propor- 
tional to  change  in  head.  The  constant  of  propor- 
tionality is  the  product  of  skeletal  component  of 
elastic  specific  storage  and  thickness  of  the  sedi- 
ments. Similarly,  inelastic  compaction  is  assumed 
to  be  proportional  to  decline  in  head.  The  constant 
of  proportionality  is  the  product  of  the  skeletal 
component  of  inelastic  specific  storage  and  the 
thickness  of  the  sediments.  Storage  changes  are 
incorporated  into  the  groundwater  flow  model  by 
adding  an  additional  term  to  the  flow  equation. 
Within  a  model  time  step,  the  package  appropriate- 
ly apportions  storage  changes  between  elastic  and 
inelastic  components  on  the  basis  of  the  relation  of 
simulated  head  to  the  previous  minimum  head. 
Another  package  that  allows  for  a  time-varying 
specified-head  boundary  is  also  documented.  This 
package  was  written  to  reduce  the  data  require- 
ments for  test  simulations  of  the  Interbed-Storage 
Package.  (USGS) 
W89- 10462 


CALIBRATION  AND  USE  OF  AN  INTERAC- 
TIVE-ACCOUNTING MODEL  TO  SIMULATE 
DISSOLVED  SOLDDS,  STREAMFLOW,  AND 
WATER  SUPPLY  OPERATIONS  IN  THE  AR- 
KANSAS RIVER  BASES,  COLORADO, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10465 


SIMULATION  OF  GROUNDWATER  FLOW  IN 
THE  LOWER  SAND  UNIT  OF  THE  POTO- 
MAC-RARITAN-MAGOTHY  AQUIFER 

SYSTEM,  PHILADELPHIA,  PENNSYLVANIA, 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89- 10470 


QUALITY  OF  WATER  FROM  PUBLIC- 
SUPPLY  WELLS  IN  PRINCIPAL  AQUIFERS 
OF  JXLINOIS,  1984-87, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10471 


GROUNDWATER  LEVELS  IN  THE  ALLUVIAL 
AQUTFER  IN  EASTERN  ARKANSAS,  1987, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89- 10474 


GEOGRAPHIC       INFORMATION       SYSTEM 
INDEX  FOR  THE  STATE  OF  TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
W.  R.  Barron,  and  P.  G.  Norris. 
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Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-39,  1989.  53p,  11  fig,  18  ref. 

Descriptors:  'Geographical  Information  Systems, 
♦Mapping,  *Maps,  •Computerized  maps,  'Data 
storage  and  retrieval,  *Digital  map  data,  'Tennes- 
see, Data  bases. 

Recently  the  use  of  Geographical  Information  Sys- 
tems (GIS)  has  increased  within  Tennessee.  As  a 
result,  the  U.S.  Geological  Survey,  the  Tennessee 
State  Planning  Office,  and  the  Tennessee  Comp- 
troller of  the  Treasury  entered  into  an  agreement 
to  conduct  a  survey  of  GIS  users  within  the  State. 
Two  hundred  and  sixty  three  agencies  were  con- 
tacted. One  hundred  and  thirty-nine  agencies  main- 
tained one  or  more  computer  system  (including 
personal  computers).  Twenty-five  agencies  used 
GIS  software.  The  number  of  coverages  or  layers 
that  exist  upon  completion  of  the  survey  as  com- 
puterized digital  data  for  Tennessee  was  4,741.  One 
hundred  and  twenty  location-specific  data  bases 
were  available.  The  U.S.  Geological  Survey,  Na- 
tional Mapping  Division  map  accuracy  standards 
and  digital  cartographic  data  standards  were  in- 
cluded as  minimum  guidelines  for  GIS  users.  Gen- 
eral data  sharing  techniques  were  described.  The 
most  common  one  was  the  use  of  magnetic  tapes. 
A  GIS  index  data  base  containing  the  survey  data 
was  built  for  inquiries.  A  7.5  minute  quadrangle 
coverage  of  Tennessee  was  created  to  allow  for 
identification  on  a  quadrangle  basis  of  existing  cov- 
erages contained  in  the  GIS  data  base.  (USGS) 
W89-10475 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  ILLINOIS, 
1988, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

M.  L.  Garrelts. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-31,  1989.  89p,  7  fig,  3  tab,  2 
ref. 

Descriptors:  'Water  resources  data,  'Data  collec- 
tions, 'Projects,  'Illinois,  'Surface  water, 
•Groundwater,  Water  quality,  Bibliographies. 

Water  resources  investigations  of  the  U.S.  Geolog- 
ical Survey  in  Illinois  consist  of  hydrologic-data 
collection  and  interpretative  investigations.  The 
data  and  the  results  of  the  investigations  are  pub- 
lished or  released  by  the  U.S.  Geological  Survey 
and  by  cooperating  agencies.  This  report  describes 
the  data-collection  activities  and  investigations  in 
Illinois  during  the  1988  fiscal  year  and  provides  an 
extensive  list  of  publications  pertaining  to  the 
water  resources  of  Illinois.  (USGS) 
W89-10479 


SIMULATION  OF  GROUNDWATER  FLOW  AT 
ANCHORAGE,  ALASKA,  1955-83, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

L.  D.  Patrick,  T.  P.  Brabets,  and  R.  L.  Glass. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4139, 
1989.  41p,  29  fig,  3  tab,  12  ref. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Mathematical  models,  'Anchorage, 
'Alaska,  Groundwater  levels,  Aquifers,  Hydraulic 
conductivity,  Transmissivity. 

The  groundwater  system  at  Anchorage,  Alaska 
was  analyzed  by  using  a  two-layer  three-dimen- 
sional mathematical  model.  By  use  of  existing  data, 
both  nonpumping  and  pumping  steady-state  condi- 
tions and  transient  conditions  were  simulated. 
Under  steady-state  conditions,  calculated  direc- 
tions of  groundwater  flow  were  similar  to  ob- 
served flow  patterns,  and  calculated  stream  dis- 
charges generally  were  within  10%  of  observed 
values.  However,  in  many  parts  of  the  modeled 
area  computed  hydraulic  head  values  were  more 
than  20  ft  higher  or  lower  than  observed  values. 
Hydraulic  conductivity  and  transmissivity  are  the 


most  sensitive  hydraulic  parameters  under  steady- 
state  conditions.  Under  steady-state  conditions,  a 
pumping  rate  of  18.8  Mgal/d  lowers  heads  in  the 
confined  aquifer  by  as  much  as  30  ft,  but  reduces 
streamflow  by  less  than  5%.  Transient  conditions 
show  that  drawndowns  due  to  withdrawals  by 
production  wells  follow  similar  patterns  of  nearby 
observation  wells.  On  the  basis  of  analytical  tech- 
niques, the  confining  layer  does  not  appear  to  hold 
significant  quantities  of  water.  (USGS) 
W89- 10480 


DISTRIBUTION  OF  FLUORIDE  IN  THE 
GROUNDWATER  IN  ALLUVIAL  BASINS  OF 
ARIZONA  AND  ADJACENT  PARTS  OF  CALI- 
FORNIA, NEVADA,  AND  NEW  MEXICO, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

F.  N.  Robertson,  and  W.  B.  Garrett. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS  Box  25425,  CO  80225;  paper  copy 
$10.80.  USGS  Hydrologic  Atlas  HA-665,  1988.  3 
map  sheets,  6  fig,  14  ref. 

Descriptors:  'Water  chemistry,  'Fluorides,  'Geo- 
chemistry, 'Groundwater,  'Arizona,  Ion  ex- 
change, Basin-fill  sediments,  Hydrogen  Ion  con- 
centration, Equilibrium,  Southwestern  United 
States,  Southwest  Alluvial  Basins,  Dental  fluorosis. 

This  hydrologic  atlas  presents  maps  that  depict  the 
areal  distribution  of  fluoride  in  groundwater  in  the 
alluvial  basins  of  Arizona  and  parts  of  neighboring 
States.  The  maps  were  compiled  using  more  than 
5,000  fluoride  analyses  from  the  water  quality  data 
files  of  the  U.S.  Geological  Survey.  The  atlas  has 
been  prepared  as  part  of  the  Southwest  Alluvial 
Basins,  Regional  Aquifer-System  Analysis  study. 
The  study  area  encompasses  about  82,000  sq  mi  in 
Arizona  and  small  parts  of  California,  Nevada,  and 
New  Mexico.  In  many  areas  the  fluoride  concen- 
trations of  groundwater  exceed  the  maximum  con- 
taminant level  (MCL)  established  by  the  U.S.  En- 
vironmental Protection  Agency.  On  the  basis  of 
the  range  of  the  annual  average  maximum  daily  air 
temperature  in  the  study  area,  from  64  to  90  F,  that 
MCL  for  fluoride  is  between  1.4  and  1.8  mg/L 
according  to  the  U.S.  Environmental  Protection 
Agency's  regulations.  Human  ingestion  of  fluoride 
in  low  concentrations  has  a  beneficial  effect  by 
preventing  tooth  decay.  Concentration  in  excess  of 
the  maximum  contaminant  level  may  cause  dental 
fluorosis  (mottling  of  the  teeth).  The  extent  of 
fluorosis  may  be  proportional  to  the  concentration 
above  the  maximum  contaminant  level.  Chronic 
poisoning  of  livestock  has  been  documented  where 
the  groundwater  contained  fluoride  concentrations 
of  10  to  15  mg/L.  (USGS) 
W89- 10488 


resulted  in  several  tenths  of  feet  of  aquifer  compac- 
tion and  land  subsidence.  Further  water  level  de- 
clines in  parts  of  the  Tucson  basin  may  result  in 
several  feet  of  aquifer  compaction  and  land  subsid- 
ence. Differential  land  subsidence  may,  in  places, 
be  accompanied  by  the  formation  of  earth  fissures. 
Aquifer  compaction,  land  subsidence,  and  earth 
fissures  can  damage  or  affect  the  functional  capa- 
bility of  manmade  features.  Specifically,  aquifer 
compaction  may  damage  wells,  fissures  may 
damage  engineered  structures,  and  differential  land 
subsidence  may  affect  structures  such  as  sewers 
and  water  supply  systems  that  are  dependent  on 
gravity  for  their  operation.  (USGS) 
W89- 10489 

AGGREGATION  OF  MINNESOTA  WATER- 
USE  DATA  AND  TRANSFER  OF  DATA  TO 
THE  NATIONAL  WATER-USE  DATA  SYSTEM: 
PROCEDURES  AND  PROGRAMS, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6D. 
W89- 10492 


DRAINAGE  AREAS  IN  THE  VERMILLION 
RIVER  BASIN  IN  EASTERN  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

R.  D.  Benson,  M.  E.  Freese,  and  F.  D.  Amundson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-720,  1988.  lp  (map). 

Descriptors:  'Surface  water,  'Maps,  'Drainage 
area,  'South  Dakota,  'Water  level,  'Lakes,  Rain- 
fall-runoff relationships. 

Above-normal  precipitation  in  the  northern  por- 
tion of  the  Vermillion  River  basin  from  1982 
through  1987  caused  substantial  rises  in  lake  levels 
in  the  Lake  Thompson  chain  of  lakes,  resulting  in 
discharge  from  Lake  Thompson  to  the  East  Fork 
Vermillion  River.  Prior  to  1986,  the  Lake  Thomp- 
son chain  of  lakes  was  thought  to  be  a  noncontri- 
buting  portion  of  the  Vermillion  River  basin.  To 
better  understand  surface  drainage,  the  map  delin- 
eates all  named  stream  basins,  and  all  unnamed 
basins  larger  than  approximately  10  sq  mi  within 
the  Vermillion  River  basin  in  South  Dakota  and 
lists  by  stream  name  the  area  of  each  basin.  Stream 
drainage  basins  were  delineated  by  visual  interpre- 
tation of  contour  information  of  U.S.  Geological 
Survey  7  1/2  minute  topographic  maps.  Two 
tables  list  areas  of  drainage  basins  and  reaches,  as 
well  as  drainage  areas  above  gaging  stations. 
(USGS) 
W89- 10500 


POTENTIAL  FOR  AQUIFER  COMPACTION, 
LAND  SUBSIDENCE,  AND  EARTH-FISSURES 
IN  THE  TUCSON  BASIN,  PIMA  COUNTY,  AR- 
IZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  R.  Anderson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $10.80.  USGS  Hydrologic  Atlas  HA-713, 
1988.  3  (maps)  sheets,  9  fig,  48ref. 

Descriptors:  'Maps,  'Subsidence,  'Geohydrology, 
•Extensometers,  'Alluvial  aquifers,  'Groundwater 
depletion,  'Water  table  decline,  'Arizona,  Pima 
County,  Tucson  basin. 

In  1979  the  U.  S.  Geological  Survey,  in  coopera- 
tion with  the  city  of  Tucson,  Arizona  began  an 
investigation  of  aquifer  compaction  and  its  effects 
in  the  Tucson  basin.  The  investigation  is  the  result 
of  concern  for  the  potential  hazards  of  aquifer 
compaction  and  subsequent  damage  to  engineered 
structures,  roads,  water  supply  systems,  gaslines, 
and  sewage  system  in  the  Tucson  basin.  Ground- 
water is  the  main  source  of  water  for  irrigation, 
public  supply,  and  industry  in  the  Tucson  basin  in 
southern  Arizona.  Pumping  has  exceeded  recharge 
for  several  decades,  and  declines  in  groundwater 
levels  have  occurred  in  parts  of  the  basin.  In 
places,  water  level  declines  of  50  to  150  ft  have 


EXTRACTION  OF  INFORMATION  ON 
WATER  QUALITY  VARIABLES  IN  THE  DIS- 
TRICT OF  COLUMBIA-PHASE  IV:  ANALYSIS 
OF  WATER  QUALITY  DATA  OF  THE  ANA- 
COSTIA  RTVER, 

District  of  Columbia  Univ.,  Washington.  Water 
Resources  Research  Center. 
V.  Yevjevich,  and  R.  Sivapathasundram. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-171482/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Report,  August  1987.  59p,  31  fig,  5  tab.  D. 
C.  Project  3709-07. 

Descriptors:  'Water  quality,  'Structural  analysis, 
'Periodicity,  'Bivariate  correlation,  'Information 
transfer,  Rivers,  Projections,  District  of  Columbia, 
Anacostia  River. 

The  overflow  of  sewers  during  storms  in  the  Dis- 
trict of  Columbia  and  the  pollution  of  water  of  the 
Anacostia  Estuary  represent  a  major  quality  prob- 
lem. The  research  objectives  were:  to  assemble  and 
evaluate  the  available  sets  of  water  quality  data  of 
the  Anacostia  River,  to  statistically  analyze  data, 
and  drawing  decisions  on  how  to  improve  water 
quality.  All  sets  of  data  are  first  consolidated  into  a 
master  data  set  of  seven  points:  two  on  the  two 
branches  (East,  West)  and  five  on  the  major  stem 
of  the  Anacostia  River  (Estuary).  Due  to  the  limit- 
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Group  7C — Evaluation,  Processing  and  Publication 


ed  length  of  data  sets,  only  four  problems  are 
statistically  analyzed:  (1)  gran  statistics  for  16  vari- 
ables (discharge  plus  1 S  water  quality  variables)  of 
all  point  data  aggregated  for  each  variable;  (2) 
periodicity  in  these  variables  (all  points  data  aggre- 
gated); (3)  the  bivariate  correlation  between  14 
water  quality  variables  along  the  Estuary  (also 
aggregated);  and  (4)  changes  in  the  mean  of  water 
quality  variables  along  the  Estuary  (using  five 
points).  The  results  showed  the  absolute  values  of 
major  statistics,  as  the  basis  for  the  future  compari- 
son with  the  results  of  improvements  in  water 
quality  by  various  measures.  The  periodicity  is 
clear  in  eight  variables,  absent  in  four,  and  not 
clear  in  the  other  four  variables.  Bivariate  correla- 
tion is  very  low.  Only  two  pairs  have  r  greater 
than  0.70,  with  the  power  of  transfer  of  informa- 
tion among  variables  very  low.  The  changes  in  the 
means  of  quality  variables  along  the  Estuary  show 
increase,  decrease,  and  unclear  trends.  (USGS) 
W89- 10506 


DISSOLVED-SOLIDS  CONCENTRATIONS 

AND  PRIMARY  WATER  TYPES,  GULF  COAST 
AQUIFER  SYSTEM  SOUTH-CENTRAL 
UNITED  STATES, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

R.  A.  Pettijohn. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Hydrologic  Investigations  Atlas  HA-706,  1988.  2 
sheets  (maps),  12  fig,  22  ref. 

Descriptors:  *Water  chemistry,  *Geochemistry, 
•Groundwater  quality,  'Water  quality,  'Ground- 
water,  Gulf  of  Mexico  coastal  plain,  Quaternary 
aquifers,  Tertiary  aquifers,  Dissolved  solids,  Geo- 
hydrologic  units,  Regional  analysis. 

Where  water  quality  data  were  available,  the  dis- 
tribution of  dissolved  -solids  concentrations  and  pri- 
mary water  types  in  Tertiary  and  Quaternary 
aquifers  of  the  South-Central  United  States  were 
mapped  from  the  updip  limit  of  the  aquifers  to  the 
edge  of  the  Continental  Shelf  at  a  scale  of 
1:5,000,000.  Generally,  dissolved-solids  concentra- 
tions in  the  Tertiary  aquifers  increase  from  about 
500  mg/L  or  less  at  the  updip  limit  to  as  much  as 
200,000  mg/L  in  the  downdip  part  of  each  aquifer. 
Dissolved-solids  concentrations  in  most  of  the  Ter- 
tiary aquifer  groups  increase  markedly  from  3,000 
to  10,000  mg/L  in  a  distinct  band  that  approxi- 
mately parallels  the  coastline.  Dissolved-solids 
concentrations  in  the  Quaternary  aquifers  increase 
from  less  than  500  mg/L  in  the  northern  and 
south-central  parts  of  the  area  to  as  much  as  35,000 
mg/L  in  the  southeast  and  southwest  parts.  Pri- 
mary water  types  in  the  Tertiary  aquifers  generally 
are  calcium  bicarbonate  or  sodium  bicarbonate 
updip  from  the  band  where  dissolved-solids  con- 
centrations increase  markedly  and  sodium  chloride 
downdip  from  that  band.  Primary  water  types  in 
the  Quaternary  aquifers  generally  are  calcium  bi- 
carbonate in  the  northern  and  south-central  parts 
of  the  area  and  sodium  bicarbonate  or  sodium 
chloride  in  the  southern  part  of  the  area.  (USGS) 
W89- 10509 


HYDROLOGIC  DATA  FOR  THE  SALT  BAYOU 
ESTUARY  NEAR  SABINE  PASS,  TEXAS,  OC- 
TOBER 1984  TO  MARCH  1986, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-10516 


POTENTIOMETRIC  SURFACE  OF  THE 
BLACK  CREEK  AQUIFER  IN  THE  CENTRAL 
COASTAL  PLAIN  OF  NORTH  CAROLINA,  DE- 
CEMBER 1986, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

W.  L.  Lyke,  M.  D.  Winner,  and  A.  R.  Brockman. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   87-4233, 
Dec  1988.  1  (map)  sheet,  3  fig,  1  ref. 


Descriptors:  'Groundwater  level,  *Maps,  'Poten- 
tiometric  level,  'North  Carolina,  Aquifers,  Coastal 
plain,  Water  resources  data. 

Water  level  measurements  were  made  in  95  wells 
open  to  the  Black  Creek  aquifer  at  the  end  of  1986 
to  determine  the  configuration  of  its  potentiome- 
tric  surface  over  an  area  of  about  4,900  sq  mi  in  the 
central  Coastal  Plain  of  North  Carolina.  The  alti- 
tude of  the  potentiometric  surface  of  the  Black 
Creek  ranges  between  80  and  100  ft  above  sea  level 
along  the  western  limit  of  the  aquifer.  From  there 
the  potentiometric  surface  slopes  southeasterly 
toward  a  large,  elongated  cone  of  depression  that 
has  coalesced  from  cones  that  have  developed 
around  three  main  pumping  centers  and  several 
smaller  ones.  The  potentiometric  surface  in  the 
Black  Creek  has  declined  to  more  than  120  ft 
below  sea  level  in  the  southernmost  cone  develop- 
ing near  Jacksonville  in  Onslow  County.  (USGS) 
W89-10518 


POTENTIOMETRIC  SURFACE  OF  THE 
LOWER  CAPE  FEAR  AQUIFER  IN  THE  CEN- 
TRAL COASTAL  PLAIN  OF  NORTH  CAROLI- 
NA, DECEMBER  1986, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

M.  D.  Winner,  W.  L.  Lyke,  and  A.  R.  Brockman. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   87-4234, 
Dec  1988.  1  (map)  sheet,  3  fig,  1  ref. 

Descriptors:  'Groundwater  level,  'Maps,  'Poten- 
tiometric level,  'North  Carolina,  Water  resources 
data,  Aquifers,  Coastal  plain. 

Water  level  measurements  were  made  in  four  wells 
open  to  the  lower  Cape  Fear  aquifer  at  the  end  of 
1986  to  determine  the  configuration  of  its  potentio- 
metric surface  over  an  area  of  approximately  4,100 
sq  mi.  Because  of  the  scarcity  of  data,  five  earlier 
measurements  were  also  used  to  help  estimate  the 
position  of  the  potentiometric  contours.  These 
were  one-time  measurements  in  temporary  obser- 
vation wells.  A  broad  cone  of  depression  has 
formed  in  the  area  between  Kinston  and  New  Bern 
where  the  potentiometric  surface  is  below  sea  level 
and  seems  likely  related  to  large  groundwater 
withdrawals  from  the  aquifers  overlying  the  lower 
Cape  Fear  in  that  area.  (USGS) 
W89-10519 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  CAPE  FEAR  AQUIFER  IN  THE  CEN- 
TRAL COASTAL  PLAIN  OF  NORTH  CAROLI- 
NA, DECEMBER  1986, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

M.  D.  Winner,  W.  L.  Lyke,  and  A.  R.  Brockman. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    87-4235, 
Dec.  1988.  1  (map)  sheet,  3  fig,  1  ref. 

Descriptors:  'Water  resources  data,  'Maps, 
•Groundwater  level,  'North  Carolina,  'Potentio- 
metric level,  Aquifers,  Coastal  plain. 

Water-level  measurements  were  made  in  84  wells 
open  to  the  upper  Cape  Fear  aquifer  at  the  end  of 
1986  to  determine  the  configuration  of  its  potentio- 
metric surface  over  an  area  of  approximately  5,500 
sq  mi.  The  major  feature  of  the  potentiometric 
surface  is  the  development  of  a  large,  almost  circu- 
lar cone  of  depression  as  a  result  of  the  merging  of 
a  number  of  smaller  cones.  The  center  of  the  large 
cone  lies  along  an  axis  between  Greenville  and 
Kinston.  The  potentiometric  surface  in  the  upper 
Cape  Fear  is  nearly  100  ft  below  sea  level  at 
Greenville;  it  is  more  than  100  ft  above  sea  level 
south  of  the  Neuse  River  near  Colorado.  (USGS) 
W89- 10520 


POTENTIOMETRIC  SURFACE  OF  THE 
PEEDEE  AQUIFER  IN  THE  CENTRAL  COAST- 
AL PLAIN  OF  NORTH  CAROLINA,  DECEM- 
BER 1986, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 


Div. 

A.  R.  Brockman,  W.  L.  Lyke,  and  M.  D.  Winner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   87-4236, 
Dec  1988.  1  (map)  sheet,  3  fig,  1  ref. 

Descriptors:  'Groundwater  level,  'Maps,  'Poten- 
tiometric level,  'North  Carolina,  Water  resources 
data,  Aquifers,  Coastal  Plain. 

Water  level  measurements  were  made  in  37  wells 
open  to  the  Peedee  aquifer  at  the  end  of  1986  to 
determine  the  configuration  of  its  potentiometric 
surface  over  an  area  of  about  4,100  sq  mi  in  the 
central  Coastal  Plain  of  North  Carolina.  The  po- 
tentiometric surface  of  the  Peedee  slopes  south- 
eastward from  an  altitude  of  more  than  100  ft 
above  sea  level  along  the  western  limits  of  the 
aquifer  to  less  than  20  ft  near  the  coastline.  Several 
cones  of  depression  have  formed  in  response  to  the 
effects  of  groundwater  pumpage.  The  largest  cone 
occurs  near  the  City  of  Jacksonville  in  Onslow 
County  where  the  potentiometric  surface  is  nearly 
70  ft  below  sea  level.  (USGS) 
W89- 10521 


8.  ENGINEERING  WORKS 

8A.  Structures 


KINETICS  OF  FE(U)  OXIDATION  AND  WELL 
SCREEN  ENCRUSTATION, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-09337 


INTEGRATION        OF        COMPUTER-AIDED 
DESIGN    FOR    MULTIDISCIPLINARY   CIVIL 
ENGINEERING  PROJECTS  (LTNTEGRATION 
EN  CONCEPTION  ASSISTEE  PAR  ORDINA- 
TEUR    POUR    LES    PROJETS    PLURIDISCI- 
PLINAIRES  DE  GENIE  CIVIL), 
Ecole  Polytechnique,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09402 


INFLUENCE  OF  MAINS  LEAKAGE  AND 
URBAN  DRAINAGE  ON  GROUNDWATER 
LEVELS  BENEATH  CONURBATIONS  IN  THE 
UK, 

British  Geological  Survey,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  4C. 
W89-09637 


STANDARD  STILLING  BASIN  DESIGN  FOR 
USE  WITH  MEDIUM-HEAD  VORTEX  DROP 
SHAFTS, 

Suez  Canal  Univ.,  Port  Said  (Egypt). 
M.  I.  A.  Balah,  and  M.  E.  Bramley. 
Proceedings  of  the  Institution  of  Civil  Engineers, 
Part  1,  PCIEAT,  Vol.  86,  p  91-107,  February  1989. 
10  fig,  18  ref,  append. 

Descriptors:  'Wastewater  facilities,  'Stilling 
basins,  'Hydraulic  design,  'Sewer  systems,  Hy- 
draulic models,  Storm  drains,  Storm  sewers,  Main- 
tenance, Flow,  Basins,  Performance  evaluation, 
Baffles. 

Careful  consideration  of  the  flow  pattern  is  neces- 
sary to  optimize  the  layout  of  a  stilling  basin  at  the 
base  of  a  vortex  drop  shaft.  The  hydraulic  model 
study  and  the  similitude  concepts  used  to  develop  a 
standardized  design  for  the  stilling  basins  associat- 
ed with  the  medium-head  drop  shafts  on  the  Cairo 
wastewater  system  are  described.  The  need  for 
compact  size,  low  maintenance  requirements,  and 
adequate  performance  at  both  high  and  low  flows 
presented  conflicting  design  requirements.  A  novel 
'reverse-vortex'  basin  layout  was  developed  to  ac- 
commodate circulation  of  incoming  flow,  and  a 
special  baffle  ring  was  used  to  induce  shear  action 
within  the  basin.  The  use  of  a  non-dimensional 
performance  number  to  compare  conditions  in  dif- 
ferent basins  is  demonstrated.  (Author's  abstract) 
W89-09638 
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EFFECTS     OF     ATR     ENTRAINMENT     ON 
PLUNGE  POOL  SCOUR, 

Gibb   (Alexander)   and   Partners,    London   (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09646 


NEPAL'S  HYDRO  SCHEMES:  PROGRESS 
AND  PLANS, 

Water    and     Energy     Commission,     Kathmandu 

(Nepal). 

C.  K.  Sharma. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  3,  p  22-23,  March  1989.  4 

tab,  6  ref. 

Descriptors:  •Alpine  regions,  *Dams,  *Water  re- 
sources development,  *Nepal,  'Reservoirs,  *Mul- 
tiobjective  planning,  'Hydroelectric  plants,  Multi- 
purpose reservoirs,  Foreign  construction,  Regional 
planning,  Water  supply  development. 

The  mountainous  topography  of  Nepal  provides 
the  opportunity  for  a  series  of  high  dams  to  be 
constructed,  which  could  form  multipurpose  reser- 
voirs. The  storage  which  would  thus  be  provided 
could  augment  dry  season  flows  by  about  5400  cu 
m/s.  In  addition,  flood  peaks  in  downstream 
reaches  caused  by  monsoon  rain  could  be  substan- 
tially reduced.  Nepal  has  so  far  only  harnessed  161 
MW,  representing  about  0.2%  of  its  total  hydro- 
power  potential  of  83  GW  (based  on  average 
flow).  Studies  carried  out  so  far  indicate  that,  of 
this  total  potential,  about  42  GW  would  be  eco- 
nomically feasible  for  development.  Neighboring 
countries  which  have,  for  example,  mineral  re- 
sources and  opportunities  for  technological  and 
industrial  development,  could  benefit  by  using  hy- 
dropower  from  Nepal  to  aid  faster  economic  de- 
velopment. (VerNooy-PTT) 
W89-09697 


HYDRO  RESOURCES  OF  NEPAL, 

Monitor  Ltd.,  Edinburgh  (Scotland). 

For  primary  bibliographic  entry  see  Field  8C. 

W89-09698 


CONSTRUCTION  OF  THE  MARSYANGDI 
PROJECT  IN  NEPAL, 

Marsyangdi   Hydroelectric   Development   Board, 

Kathmandu  (Nepal). 

A.  K.  Shresta,  and  A.  E.  Wannick. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  3,  p  33-34,  36-38,  March 

1989.  2  tab,  2  fig. 

Descriptors:  *Dam  construction,  'Damsites, 
•Nepal,  *Alpine  regions,  'Hydroelectric  plants, 
•Foreign  construction,  Weirs,  Reach,  Dam  design, 
Financing,  Structural  engineering,  Design  criteria, 
Dams. 

The  development  of  Nepal's  vast  hydropower  po- 
tential is  of  considerable  importance  for  the  eco- 
nomic growth  of  the  country,  which  has  only 
insignificant  fossil  fuel  reserves.  In  view  of  these 
economic  and  environmental  factors,  and  follow- 
ing studies  conducted  in  the  late  1970s  and  early 
1980s,  the  Nepalese  Government  decided  to  go 
ahead  with  the  construction  of  the  Marsyangdi 
hydro  project,  in  central  Nepal,  which  is  now 
under  construction.  The  scheme  will  have  an  in- 
stalled capacity  of  3x23  MW,  and  is  expected  to 
produce  462.5  GWh/year;  this  will  cover  the 
country's  estimated  power  demand  until  1995.  Ge- 
ological field  investigations  were  carried  out  in 
1978,  1980,  and  1981,  and  construction  work  began 
in  early  1986.  The  Marsyangdi  project  can  be 
divided  into  three  main  components:  The  head- 
works  in  the  weir  area;  the  underground  reach 
with  a  tunnel,  surge  tank  and  steel-lined  pressure 
shaft;  and  the  structures  in  the  powerhouse  area.  A 
discussion  of  these  components,  along  with  general 
layouts  and  technical  project  data  are  given.  The 
project  has  been  financed  by  a  multilateral  group 
of  donors  and  finance  agencies.  Prerequisites  for 
the  successful  operation  of  the  Marsyangdi  project 
are  regular  monitoring,  surveillance  inspections, 
and  preventive  and  corrective  maintenance.  In  ad- 
dition to  the  operation  of  the  electrical  and  me- 


chanical equipment,  the  requirements  for  handling 
sediment  at  the  weir,  settling  basin  and  compensa- 
tion pondage  will  have  to  be  given  special  atten- 
tion, particularly  during  the  early  years  of  oper- 
ation. (VerNooy-PTT) 
W89-09699 


LOW  HEAD  HYDRO  DEVELOPMENT  LN 
PAKISTAN, 

Pakistan  Water  and  Power  Development  Author- 
ity, Lahore. 
J.  J.  Victoria. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  3,  p  39-40,42-43,  March 
1989.  2  fig,  3  tab,  3  ref. 

Descriptors:  'Regional  planning,  'Hydroelectric 
plants,  'Pakistan,  *Water  resources  development, 
•Damsites,  'Irrigation  canals,  Dam  design,  For- 
eign construction,  Water  supply  development,  Res- 
ervoirs, Barrages,  Dams,  Low  head  dams. 

The  Indus  Basin  Irrigation  System  constitutes  one 
of  the  largest  and  most  complex  irrigation  systems 
in  the  world.  The  system  in  Pakistan  is  formed  by 
reservoirs,  barrages,  link  canals  and  diversion 
canals  of  various  capacities  and  lengths.  The  indig- 
enous fuel  reserves  in  Pakistan  are  very  limited; 
however,  the  country  is  fortunate  in  having  a  large 
hydroelectric  potential.  With  the  aim  of  reducing 
power  shortages  by  the  implementation  of  projects 
with  short  lead  time,  the  Water  and  Power  Devel- 
opment Authority  of  Pakistan  (WAPDA)  has  now 
undertaken  a  program  for  the  identification  and 
study  of  suitable  sites  for  low  head  power  stations 
at  barrages  and  canal  falls  in  the  Indus  plains.  On 
the  basis  of  European  experience,  economies  are  to 
be  achieved  by  standardizing  equipment  and  civil 
works  designs.  Efforts  during  the  last  five  years 
have  focused  on  the  planning  and  design  of  various 
hydro  schemes.  The  projects  are  now  at  various 
stage  of  development.  (VerNooy-PTT) 
W89-09700 


ENGINEERING  METHOD  OF  CALCULATING 
THE  RELIABILITY  OF  HYDRAULIC  STRUC- 
TURES, 

For  primary  bibliographic  entry  see  Field  8D. 
W89-09725 


DESIGN  OF  CONCRETE  PLUGS  IN  TEMPO- 
RARY UNDERGROUND  HYDRAULIC  STRUC- 
TURES, 

V.  F.  Ilyushin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  6,  p  327-334,  December  1988.  2  fig,  5  tab,  12 

ref. 

Descriptors:  'Hydraulic  equipment,  'Plugs,  'Con- 
crete construction,  'Design  criteria,  Tunnels, 
Tunnel  construction,  Tunnel  linings. 

A  concrete  plug  is  the  main  element  of  blocking  up 
underground  workings  along  the  length  of  which 
there  is  a  difference  of  heads.  Plugs  are  divided 
into  cut-in  and  noncut-in  according  to  the  main 
design  feature  determining  the  character  of  the 
static  work  of  the  plug.  Cut-in  plugs  embedded  in 
rock  are  retained  both  due  to  the  cuts  in  the  rock 
and  the  forces  of  friction  and  cohesion  occurring 
along  the  contact  surface  with  the  rock.  It  is 
expedient  to  use  noncut-in  plugs  where  cuts  are 
associated  with  large  expenditures  of  time  and 
money.  Additional  strengthening  is  accomplished 
by  means  of  steel  rods  sealed  in  holes  drilled  into 
the  rock  with  the  other  end  of  the  rod  attached  to 
the  plug.  When  designing  an  underground  struc- 
ture where  the  concrete  plug  will  subsequently  be 
constructed,  the  lining  of  the  structure  in  the 
stretch  to  contain  the  plug  can  be  made  of  variable 
thickness  by  changing  the  configuration  of  its  cross 
section  on  the  side  of  the  rock  mass  so  that  it 
wedges  into  the  rock  after  the  plug  takes  on  the 
head  of  water.  In  tunnels  and  other  structures 
having  concrete  (reinforced-concrete)  linings, 
which  can  absorb  the  longitudinal  shearing  force 
acting  on  the  plug  from  the  upper  pool,  the  plugs 
should  be  made  without  cuts.  In  this  case,  the  bulk 
of  the  shearing  force  acting  on  the  plug  should  be 
absorbed  by  supporting  watertight  keys  which  are 
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made  in  the  form  of  transverse  steel  bands  embed- 
ded half  in  the  body  of  the  plug  and  half  in  the 
keyways  in  the  tunnel  lining.  The  calculation  of 
plugs  includes  calculation  of  the  structure  and 
foundation.  The  seepage  calculation  of  plugs  in- 
cludes a  determination  of  the  length  (thickness)  of 
the  plug  and  size  of  the  watertight  elements  from 
the  condition  of  seepage  of  water  through  the 
body  of  the  plug,  along  the  plug-soil  or  plug-lining 
contact,  and  through  the  soil  skirting  the  plug.  For 
the  static  calculation  of  plugs  several  permanent 
and  special  loads  and  effects  are  discussed.  Calcu- 
lations are  presented  for  plugs  embedded  in  rein- 
forced concrete  linings  of  underground  structures 
to  check  the  load-resisting  capacity  of  the  lining. 
Calculations  of  the  resistance  of  shear  force  are 
determined  for  gravity  plugs,  and  plugs  with 
keyways  in  the  lining,  with  supporting  watertight 
keys,  with  pins,  with  combined  embedment  in  the 
lining  of  the  structure,  and  plugs  on  the  stretch  of  a 
shotcrete  lining.  (Geiger-PTT) 
W89-09726 


CONSIDERATION  OF  DAMPING  OF  OSCIL- 
LATIONS IN  A  VISCOELASTIC  MEDIUM  LN 
NUMERICAL  METHODS  OF  SOLVING  DY- 
NAMIC PROBLEMS  OF  ELASTICITY 
THEORY, 

For  primary  bibliographic  entry  see  Field  8B. 
W89-09727 

EXPERIENCE  IN  COMPACTING  BACKFILL 
DURING  CONSTRUCTION  OF  THE  DNEPR- 
DONBAS  CANAL, 

For  primary  bibliographic  entry  see  Field  8D. 
W89-09728 

OUTLET  WORKS  OF  THE  ALLNDZHACHAI 
HYDRO  DEVELOPMENT, 

A.  P.  Gur'ev,  A.  V.  Nechaev,  and  N.  M. 

Chasovskikh. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  6,  p  340-343,  December   1988.  2  fig,  3  ref. 

Descriptors:  'Spillways,  'Dam  construction, 
•Dam  design,  *Model  studies,  Hydraulics,  Design 
criteria. 

A  variant  of  a  shaft  tunnel  spillway  was  adopted 
when  designing  the  hydro  development  of  the 
Alindzhachai  reservoir  in  the  Nakhichevan  ASSR. 
The  vertical  shaft  of  the  spillway  has  a  square 
cross  section  measuring  5.5  by  5.5  m  constant  over 
the  height  and  is  equipped  with  energy-dissipating 
elements  made  in  the  form  of  a  system  of  parallel 
beams  arranged  as  levels  over  the  height  of  the 
shaft  normal  to  its  longitudinal  axis  and  in  mutually 
perpendicular  directions  at  adjacent  levels.  The 
stretch  of  the  transition  of  the  shaft  with  the  tunnel 
was  designed  as  an  undershot  gate  type.  The 
design  of  the  energy-dissipating  device  was  adopt- 
ed on  the  basis  of  model  hydraulic  investigations. 
The  work  of  the  designed  shaft  spillway  of  the 
Alindzhachai  hydro  development  was  studied  on  a 
hydraulic  model  with  a  scale  of  1:40  to:  refine  the 
discharge  characteristic  of  the  trench  spillway  and 
determine  the  hydraulic  regime  in  it;  study  the 
work  of  the  shaft  with  the  energy-dissipating  ele- 
ments; determine  the  hydrodynamic  loads;  and 
check  the  work  of  the  transition  bend  with  the 
design  principles.  The  design  of  the  energy  dissipa- 
tors  and  the  undershot  gate  proved  successful  and 
provided  a  uniform  distribution  of  the  flow  over 
the  cross  section  of  the  shaft  at  the  site  of  the  first 
level  of  beams.  The  hydraulics  of  the  shaft  and 
work  of  the  dissipators  were  studied  both  in  the 
presence  of  air  ducts  of  various  diameters  and 
without  them.  Results  showed  that  intense  entrap- 
ment of  air  from  the  air  core  forming  before  the 
upper  level  promotes  a  high  degree  and  uniformity 
of  saturation  of  the  flow  with  air  and  eliminates  the 
occurrence  of  cavitation  effects,  which  involves  a 
decrease  of  the  requirements  imposed  on  the  qual- 
ity of  treating  the  surface  of  the  concrete  lining  of 
the  shaft  and  use  of  lower  grades  of  lining  con- 
crete. (Geiger-PTT) 
W89-09729 
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SLOPE  STABILITY  AT  THE  ZAGORSK 
PUMPED-STORAGE  STATION:  LESSONS  IN 
SURVEYING,  DESIGN,  AND  CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  8E. 
W89-09730 


ON-SITE  OBSERVATIONS  OF  THE  STATIC 
BEHAVIOR  OF  A  SECTION  OF  THE  CELLU- 
LAR ABUTMENT  OF  THE  KANEV  HYDRO- 
ELECTRIC STATION, 

M.  N.  Rubanik,  S.  I.  Karlin,  and  V.  A.  Shul'ga. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  6,  p  363-370,  December  1988.  3  fig,  2  tab,  7  ref. 

Descriptors:  *Hydroelectric  plants,  *Dams,  Dam 
foundations,  Stress,  Structural  engineering. 

The  distribution  of  contact  stresses  under  the  but- 
tress wall  of  a  section  of  cellular  abutment  of  the 
Kanev  hydrostations  was  examined  and  compared 
to  that  of  the  Kiev  hydrostation.  The  distributions 
of  contact  stresses  for  both  hydrostations  differ 
from  the  linear  distribution  obtained  by  formulas  of 
eccentric  compression,  in  which  the  foundation  of 
the  frame  is  assumed  absolutely  rigid.  For  a  more 
complete  correspondence  to  the  actual  behavior  of 
the  structure,  it  is  necessary  to  take  into  account 
the  finite  rigidity  of  the  foundation  in  calculations. 
The  relation  between  the  average  stresses  under 
the  frame  and  on  the  base  of  the  cells  depends  not 
only  on  the  relationship  of  the  moduli  of  deforma- 
tion of  the  fill  soil  and  soil  of  the  foundation  and 
other  factors  taken  into  account  in  calculations  but 
also  to  a  considerable  degree  on  the  characteristics 
of  the  technology  of  constructing  the  abutment, 
such  as  the  rate  of  construction,  degree  of  lagging 
of  filling  during  construction,  degree  of  deviation 
of  the  schemes  of  work  on  filling  and  compacting 
the  soils  from  the  design  schemes.  The  character  of 
the  stresses  in  the  horizontal  reinforcement  of  the 
buttress  wall  shows  that  their  redistribution  and 
concentration  in  the  corners  of  the  precast  slabs 
are  largely  due  to  general  misalignment  of  the 
section  in  a  transverse  direction  due  to  differential 
settlement.  The  majority  of  slabs  in  the  wall  are 
underloaded  and  have  a  considerable  factor  of 
safety.  The  stresses  at  several  points  that  exceed 
the  yield  strength  can  be  absorbed  by  adjacent 
underloaded  bars  to  ensure  the  overall  strength. 
(Geiger-PTT) 
W89-09733 


EXPERIENCE  IN  OPERATING  THE  YALTA 
HYDRAULIC  TUNNEL, 

S.  S.  Golik. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  6,  p  371-376,  December  1988.  2  fig,  1  tab,  3  ref. 

Descriptors:  'Tunnels,  *Cracks,  *Tunnel  construc- 
tion, 'Concrete  construction,  Tunneling. 

The  long-term  continuous  operation  of  the  Yalta 
Hydraulic  Tunnel  shows  that  the  main  technical 
and  economic  decisions  and  organizational  meas- 
ures made  during  its  design  and  construction  were 
well-founded.  The  7.3-km-long  tunnel  was  con- 
structed from  two  portal  faces  within  4  short  years 
under  complex  geological  and  hydrogeological 
conditions  with  a  considerable  savings  of  construc- 
tion materials,  i.e.  reinforced  steel  and  cement. 
Damages  in  the  tunnel  occurred  and  increased 
gradually.  During  operation,  cracking  in  the  con- 
crete lining  that  formed  in  stretches  isolated  from 
one  another  reached  9%  of  the  length  of  the  entire 
tunnel.  Noncorrespondence  of  the  work  of  the 
lining  to  the  calculated  scheme  caused  by  rock 
pressure  that  developed  on  stretches  of  the  tunnel 
driven  in  argillites  and  siltstones  of  the  Taurian 
series  disturbed  by  tectonic  processes  should  be 
considered  the  main  cause  of  cracking.  Damages 
that  formed  as  a  result  of  technological  origin  also 
occurred:  poor  quality  of  the  concrete,  poor  place- 
ment and  care  of  the  concrete  mix,  and  insufficient 
cleaning  of  the  rock  surface  before  applying  the 
shotcrete.  The  extent  of  the  damages  and  labor 
expenditures  on  their  elimination  could  have  been 
reduced  to  a  considerable  degree  by  timely  and 
systematic  engineering  intervention  during  oper- 
ation of  the  tunnel.  The  absence  of  standards  regu- 
lating the  equipping  of  hydraulic  tunnels  with 
monitoring  and  measuring  apparatus  and  the  pro- 


cedure of  observations  of  the  condition  of  the 
structures  is  a  significant  cause  of  the  unsatisfac- 
tory operation  of  the  tunnel.  (Geiger-PTT) 
W89-09734 


FAILURE  WAVES  STUDIES  DEVOTED  TO 
LARGE  DAMS  AT  EDF  (LES  ETUDES 
D'ONDES  DE  SUBMERSION  DES  GRANDES 
BARRAGES  D'EDF), 

Laboratoire     National     d'Hydraulique,     Chatou 

(France). 

G  Benoist. 

Houille  Blanche  HOBLAB,  No.  I,  p  43-54,  1989.  9 

fig,  9  ref,  append.  English  summary. 

Descriptors:  •Dams,  •Dam  failure,  •Floods, 
•Computer  models,  'France,  Emergency  planning. 

The  decree  of  May,  1986  made  it  compulsory  to 
provide  emergency  plans  for  all  the  large  French 
dams.  Since  that  time,  EDF  has  developed  several 
means  of  studying  dam-break  waves.  The  main 
tool  consists  of  a  computer  code  based  on  the  one- 
dimensional  unsteady  flow  theory  and  devoted  to 
the  full  description  of  the  floods.  The  particular 
features  of  the  method  are  detailed  as  well  as  the 
model  of  the  geometry  of  valleys.  The  experiments 
used  to  assess  the  method  are  given.  Then,  two 
auxiliary  approaches  are  described:  (1)  the  scale- 
model  tests,  and  (2)  the  two  dimensional  model. 
Finally,  a  map  of  flooded  areas  is  presented  as  an 
example  of  the  results  which  are  delivered  in  cur- 
rent study  reports  and  which  constitute  the  main 
basis  to  establish  the  emergency  plans.  (Author's 
abstract) 
W89-09842 


DAM  BREAK  ANALYSIS  ON  A  RIVER 
SYSTEM, 

Concordia     Univ.,     Loyola     Campus,     Montreal 

(Quebec). 

L.  Carballada. 

Houille  Blanche  HOBLAB,  No.  1,  p  55-64,  1989. 

10  fig,  2  tab,  16  ref. 

Descriptors:  *Dam  failure,  •Flood  forecasting, 
•Dam  effects,  *Dams,  *Rivers,  *Floods,  Flood 
maps,  Dam  stability. 

To  assess  the  eventual  impact  of  the  dam  break 
flood  on  the  populated  areas  at  the  downstream 
end  of  the  river,  multiple  dam  break  analysis  is  the 
only  approach  because  90%  of  the  river  storage  is 
located  in  the  most  upstream  reservoir.  The  most 
upstream  reservoir  dam  that  contains  most  of  the 
water  volume  has  a  natural  control  and  its  repre- 
sentative discharge  during  the  simulation  is  limited 
to  20,000  cu  m/s  which  means  that  there  is  enough 
water  to  sustain  a  5  day  flood.  Once  this  is  known 
and  the  individual  behavior  of  the  other  dams  is 
assessed  on  the  cascade  breach  simulation,  an  eval- 
uation of  the  dynamics  of  the  whole  river  system 
as  far  as  dam  break  is  concerned  is  obtained.  Since 
the  effect  of  the  upstream  dams  is  the  20,000  cu  m/ 
s  discharge,  it  was  possible  by  a  second  study  to 
define  the  flood  maps  in  the  lower  part  of  the 
reach.  In  as  much  as  it  was  possible,  verification  of 
state  by  the  existing  data  and  with  steady  backwa- 
ter computation  was  done.  By  numerical  experi- 
mentation, it  was  observed  that  the  front  height 
over  a  wet  bed  increases  with  a  roughness  increase 
on  dam  flood  waves.  The  front  velocity  depends 
clearly  on  bed  condition.  In  general,  dry  bed  gives 
much  lower  velocities.  (Miller-PTT) 
W89-09843 


ENVIRONMENTAL  IMPACTS  OF  THE  PRO- 
POSED STIEGLER'S  GORGE  HYDROPOWER 
PROJECT,  TANZANIA, 

Dar  es  Salaam  Univ.  (Tanzania).  Inst,  of  Resource 

Assessment. 

For  primary  bibliographic   entry   see   Field   6G. 

W89-09959 


ESTIMATION  OF  UPIJFT  IN  CRACKS  IN 
OLDER  CONCRETE  GRAVITY  DAMS:  ANA- 
LYTICAL SOLUTION  AND  PARAMETRIC 
STUDY, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 


ing. 

For  primary  bibliographic  entry  see  Field  8F. 

W89- 10039 


ESTIMATION  OF  UPLIFT  IN  CRACKS  IN 
OLDER  CONCRETE  GRAVITY  DAMS: 
EFFECT  OF  HEAD  LOSSES  IN  DRAIN  PIPES 
ON  UPLIFT, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8F. 
W89-10040 


CRITERIA  FOR  THE  SELECTION  OF 
REMOTE  DATA  TELEMETRY  METHODS 
FOR  GEOTECHNICAL  APPLICATIONS, 

Synergetics,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10122 


MODD7IED  REVERSE-CIRCULATION  AIR 
ROTARY  DRILLING  TECHNIQUE  FOR  DE- 
VELOPMENT OF  OBSERVATION  AND  MON- 
ITORING WELLS  AT  GROUND-WATER  CON- 
TAMINATION SITES, 

Clark  (Edward  E.)  Engineers-Scientists,  Inc., 
Miami,  FL. 

D.  B.  Bennett,  M.  Busacca,  and  E.  E.  Clark. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  137-145,  2  fig,  8  ref. 

Descriptors:  *Monitoring  wells,  •Drilling,  'Rotary 
drilling,  "Observation  wells,  'Groundwater  pollu- 
tion, 'Wells,  Well  regulations,  Drilling  equipment, 
Drilling  fluids,  Aquifers,  Soil  contamination, 
Water  sampling,  Field  tests,  Hydraulic  conductivi- 
ty- 

Groundwater  monitoring  regulations  on  the  state 
and  Federal  level  establish  general  performance 
standards  for  the  construction  of  monitoring  wells. 
Of  the  many  drilling  techniques  available  for  the 
construction  of  monitoring  and  observation  wells, 
dry  techniques  are  recognized  as  superior  at  sites 
of  contamination.  The  dry  technique  of  modified 
reverse-circulation  air  rotary  drilling  (RARD)  is 
viable  and  a  more  advantageous  alternative  than 
many  traditional  techniques.  It  requires  no  liquid 
drilling  fluids  or  muds,  and  therefore  no  foreign 
fluids  are  added  to  the  aquifer.  Furthermore,  com- 
posite soil  and  water  samples  are  collected  during 
installation  specifically  and  exclusively  from  the  bit 
depth  and  are  uncontaminated  by  drilling  fluids. 
The  method  utilizes  compressed  air  to  clear  the 
borehole  and  a  tube  within  a  tube  drill  pipe  system 
to  maintain  the  borehole.  This  allows  the  well 
assembly,  filter  pack,  and  borehole  sealant  to  be 
properly  placed  thereby  satisfying  the  strictest  reg- 
ulatory requirements  for  short-and  long-term  mon- 
itoring. The  method  accommodates  various  field 
testing  such  as  the  measurement  of  in  situ  hydrau- 
lic conductivity  and  the  collection  of  soil  cores.  To 
insure  proper  construction  of  monitoring  wells, 
procedures  and  material  requirements  must  be  de- 
signed and  fully  specified.  (See  also  W89-10153) 
(Author's  abstract) 
W89- 10163 


MONITORING  WELL  CONSTRUCTION,  AND 
RECOMMENDED  PROCEDURES  FOR 
DHUECT  GROUNDWATER  FLOW  MEASURE- 
MENTS USING  A  HEAT-PULSING  FLOWME- 
TER. 

K-V  Associates,  Inc.,  Falmouth,  MA. 
W.  B.  Kerfoot. 

IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  146-167,  11  fig,  3  tab,  6  ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water movement,  'Groundwater  pollution,  'Flow 
measurement,  'Flowmeters,  'Observation  wells, 
'Drilling,  Drilling  fluids,  Well  screens,  Gravel 
packing,  Data  acquisition,  Sand,  Hydraulic  con- 
ductivity, Porosity,  Stratified  flow,  Measuring  in- 
struments, Calibrations,  Direct  flow,  Hydraulic 
gradient. 
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Direct  flow  measurements  using  heat-pulsing  tech- 
niques provide  an  accurate  and  economic  method 
of  determining  direction  of  groundwater  flow.  The 
use  of  this  method  requires  that  care  be  taken  in 
choice  of  well  screen,  methods  of  installation, 
measurement  procedure,  and  method  of  data  han- 
dling. The  influence  of  well  slot  number,  slot  size, 
and  screen  configuration  is  explained.  Drilling 
without  using  drilling  fluid  additives  is  recom- 
mended for  installation.  The  use  of  coarse  sand 
instead  of  gravel  packing  for  the  annular  region 
also  improves  readings.  Hydraulic  conductivity 
and  field  porosity  variation  in  annular  packing 
versus  the  natural  stratum  is  dealt  with  by  a  new 
calibration  procedure.  The  use  of  vector  analysis 
for  this  data  handling  is  recommended.  A  proce- 
dure involving  convergence  of  down-gradient  di- 
rection and  mean  vector  sum  for  direct  flow  meas- 
urement is  offered  to  provide  answers  to  the  old 
question  of  whether  enough  wells  have  been  in- 
stalled for  understanding  flow  in  the  natural  stra- 
tum. (See  also  W89-10153)  (Author's  abstract) 
W89-10164 


DESIGN  CONSIDERATIONS  AND  INSTALLA- 
TION TECHNIQUES  FOR  MONITORING 
WELLS  CASED  WITH  TEFLON  PTFE, 

J.  F.  Dablow,  D.  Persico,  and  G.  R.  Walker. 
IN:  Ground- Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  199-205,  1  fig,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Monitoring 
wells,  'Observation  wells,  'Well  casings,  'Materi- 
als testing,  Water  sampling,  Chemical  analysis, 
Pollutants,  Sorption,  Desorption,  Organic  com- 
pounds, Compressive  strength,  Flexibility,  Installa- 
tion, Boreholes,  Teflon,  Design  criteria,  Water 
quality,  Plumes. 

A  representative  sample  of  groundwater  is  essen- 
tial for  investigations  where  analytical  testing  re- 
sults at  the  parts  per  billion  level  are  needed  to 
properly  assess  the  constituents,  concentration,  and 
extent  of  contaminant  plumes  which  impact 
groundwater  resources.  Monitoring  wells  con- 
structed with  casings  of  Teflon  PTFE  (polytetra- 
fluoroethylene)  can  significantly  improve  the  con- 
fidence level  in  a  representative  sample  because  of 
the  inertness  of  the  casing  material  to  sorption  or 
desorption  of  possible  contaminating  chemicals, 
particularly  volatile  organic  compounds.  Three 
strength-related  properties-pullout  resistance  of 
the  threaded  couplings,  compressive  strength  of 
the  screen  sections,  and  flexibility  of  the  casing 
string-must  be  considered  during  the  design  of 
monitoring  wells  cased  with  Teflon  PTFE.  Experi- 
mental data  indicate  that  Teflon  casing  can  be 
suspended  to  depths  of  107  meters  with  little  risk 
of  flush-threaded  joint  failure.  Compressive 
strength  testing  shows  that  Teflon  behaves  pre- 
dominantly elastically  and  is  subject  to  only  small 
screen  opening  deformation.  This  deformation  can 
be  overcome  by  specifying  the  manufactured 
screen  opening  to  be  larger  than  the  opening  re- 
quired by  the  well  design.  Special  installation  tech- 
niques are  essential  when  working  with  Teflon  to 
assure  a  properly  constructed  monitoring  well,  in- 
cluding the  following  two  techniques  to  eliminate 
'snaking'  of  the  well  casing:  borehole  centralizers, 
and  the  insertion  method.  (See  also  W89-10153) 
(Author's  abstract) 
W89-10168 


DEPOSITION  OF  CALCIUM  CARBONATE  IN 
FOUNDATION  DRAIN  HOLES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Geotechnical  Lab. 
A.  Schaffer. 

The  REMR  Bulletin,  Vol.  6,  No.  1,  p  6-8,  Febru- 
ary 1989.  6  fig. 

Descriptors:  'Calcification,  'Drains,  'Mainte- 
nance, Permeability,  Calcium  carbonate,  Dams, 
Hydraulic  structures,  Tennesse. 

In  1988,  a  drilling  investigation  was  undertaken  to 
determine  the  extent  and  nature  of  the  calcium 
carbonate  incrustation  that  forms  on  the  walls  and 
in  the  joints  intersecting  a  rock  drain.  The  site  for 
the  investigation  was  Old  Hickory  Dam,  located 


on  the  Cumberland  River  northeast  of  nashville, 
TN.  Old  Hickory  is  a  concrete  gravity  dam  that 
was  built  in  the  mid-1950's.  Its  drains  have  never 
been  redrilled,  but  they  have  been  probed  with 
rods  and  flushed  with  water  on  a  regular  basis 
since  1962.  Calcification  was  found  to  occur  in 
joints  that  intersect  foundation  drain  holes,  imply- 
ing that  simply  cleaning  the  interiors  of  the  drains 
will  not  remove  everything.  However,  the  incrus- 
tation was  found  to  be  of  limited  extent,  occurring 
<  6  in.  from  the  drains.  A  large  percentage  of  the 
material  forms  as  a  small  ring  immediately  around 
the  drain  hole.  Therefore,  if  permeability  enhance- 
ment of  the  surrounding  rock  mass  is  to  be  contem- 
plated, only  a  small  volume  of  rock  needs  to  be 
treated.  If  redrilling  is  to  be  performed,  even  a 
slight  enlargement  of  the  hole  will  give  some  meas- 
ure of  improvement.  Inside  the  drain,  the  calcium 
carbonate  in  direct  contact  with  the  well  presents 
the  greatest  problem  and  will  prove  to  be  the  most 
difficult  to  remove  by  an  alternative  cleaning 
method  such  as  a  water  jet  or  a  rotary  pipe  clean- 
er. Blockages,  on  the  other  hand,  were  found  not 
to  be  directly  related  to  inflow.  Although  they 
should  be  cleaned  to  maintain  an  open  hole,  simply 
removing  them  will  not  necessarily  improve  the 
nerformance  of  a  drain.  (Lantz-PTT) 
W89-10194 


SEWER  REHABILITATION  (JAN  77-AUG  88). 
CITATIONS  FROM  THE  SELECTED  WATER 
RESOURCES  ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-868096. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
September  1988.  53p. 

Descriptors:  'Sewers,  'Rehabilitation,  'Bibliogra- 
phies, Maintenance,  Grout,  Pipes,  Joints,  Weather- 
ing, Economic  aspects. 

This  bibliography  contains  citations  concerning  the 
maintenance  and  rehabilitation  of  sewers.  Sewer 
grouts,  plastic  sleeves  to  cover  cracked  pipes,  and 
joint  weatherizing  treatments  are  discussed.  Main- 
tenance programs  are  studied,  and  rehabilitation 
programs  in  specific  cities  are  discussed.  Econom- 
ics of  sewer  repair  are  also  reviewed.  (Author's 
abstract) 
W89- 10259 


DISCHARGE  MEASUREMENT  STRUCTURES. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  8B. 
W89-10357 


RE-EVALUATION  OF  THE  STABILITY  OF 
LARGE  CONCRETE  STRUCTURES  ON  ROCK 
WITH  EMPHASIS  ON  EUROPEAN  EXPERI- 
ENCE, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  8E. 

W89-10367 


MULTIOBJECnVE  RISK-PARTITIONING:  AN 
APPLICATION  TO  DAM  SAFETY  RISK  ANAL- 
YSIS, 

Environmental  Systems  Management,  Inc.,  Char- 
lottesville, VA. 

Y.  Y.  Haimes,  R.  Petrekian,  P.  O.  Karlsson,  and  J. 
Mitsiopoulos. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A197  Oil. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
IWR  Report  88-R^t,  April  1988.  136p,  33  fig,  11 
tab,  78  ref,  2  append. 

Descriptors:  'Safety,  'Dam  stability,  'Risk  assess- 
ment, 'Mathematical  analysis,  Hazards,  Sensitivity 
analysis,  Mathematical  studies,  Statistical  analysis, 
Probable  maximum  flood,  Flood  recurrence  inter- 
val. 

An  application  of  the  partitioned  multiobjective 
risk  method  (PMRM)  to  a  real  dam  safety  case  is 


documented.  During  the  course  of  the  analysis, 
useful  relationships  were  derived  that  greatly  fa- 
cilitate the  applications  of  the  PMRM  not  only  to 
dam  safety  problems,  but  also  to  a  variety  of  other 
risk-related  problems.  Three  main  objectives  for 
the  study  were  identified:  (1)  evaluate  the  applica- 
bility of  the  PMRM  to  a  realistic  dam  safety  prob- 
lem; (2)  examine  the  sensitivity  of  the  results  gener- 
ated by  the  PMRM  to  variations  in  the  value  of  the 
return  period  of  the  probable  maximum  flood 
(PMF);  and  (3)  determine  the  sensitivity  of  the 
PMRM  to  changes  in  the  probability  distribution 
used  to  describe  extreme  flood  flows.  Results  ob- 
tained for  the  first  of  these  objectives  showed  that 
the  PMRM  was  indeed  superior  to  the  use  of  the 
unconditional  expected  value.  To  address  objective 
(2)  and  (3),  the  PMRM  calculations  were  per- 
formed for  the  dam  modification  problems  in  ques- 
tion assuming  four  different  distributions  and  four 
different  values  of  the  return  period.  The  results 
showed  that  the  absolute  magnitude  of  the  condi- 
tional expected  risk  of  low-probability/high-conse- 
quences events  is  sensitive  to  the  value  of  the 
return  period  of  PMF.  (Lantz-PTT) 
W89- 10374 


LITTLE  DELL  OUTLET  STRUCTURE,  UTAH: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-10395 


WATER  QUALITY  OUTLET  WORKS  PROTO- 
TYPE TESTS,  WARM  SPRINGS  DAM,  DRY 
CREEK,  RUSSIAN  RIVER  BASIN,  SONOMA 
COUNTY,  CALIFORNIA, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  8C. 
W89- 10396 


OLD  RIVER  DIVERSION,  MISSISSIPPI 
RTVER.  REPORT  4:  OUTFLOW  CHANNEL  IN- 
VESTIGATIONS, HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W89- 10397 
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PROBABILITY  DISTRIBUTION  OF  VELOCI- 
TY IN  NATURAL  CHANNEL  CROSS  SEC- 
TIONS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Earth 

Sciences. 

S.  L.  Dingman. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  3,  p  509-518,  March  1989.  12  fig,  3  tab,  13  ref. 

Descriptors:  'Channel  morphology,  'Probability 
distribution,  'Streamflow,  'Channel  flow,  'Natu- 
ral streams,  'Flow  velocity,  'Cross-sections,  'Sta- 
tistical analysis,  Regression  analysis,  Mathematical 
studies,  Flow  profiles,  Flow  resistance,  Stochastic 
process. 

The  probability  distribution  of  velocities  in  ideal- 
ized parabolic  channels  and  in  regular  and  in 
highly  irregular  natural  stream  cross  sections  fol- 
lows a  power  law,  F(v)=(v/V)to  the  c  power, 
where  F(v)  is  the  cumulative  frequency  distribu- 
tion of  velocity  v,  V  is  the  maximum  velocity  in 
the  cross  section,  and  c  is  a  shape  parameter. 
Values  of  V  and  c  can  be  estimated  from  current 
meter  measurements  via  moments,  maximum  likeli- 
hood, or  regression  analysis;  maximum  likelihood 
is  most  precise.  The  distribution  is  useful  in  stream 
habitat  studies  because  it  provides  immediate  infor- 
mation about  the  fraction  of  a  cross  section  con- 
taining velocities  in  any  range.  For  stream  gaging, 
one  can  use  this  distribution  to  estimate  the  mean 
cross-sectional  velocity  E(v),  where  E(v)=(c/c(c 
+  1))  V  without  invoking  assumptions  about  the 
location  of  the  mean  velocity  in  each  profile.  One 
can  also  immediately  determine  the  energy  coeffi- 
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cient  alpha  as  alpha  =  (c  +  1)  cubed/(c  squared(c 
+    3))  and  use  this  information   to  improve  the 
accuracy  of  field  measurements  of  reach  resistance. 
(Author's  abstract) 
W89-09322 


NEGATIVELY  BUOYANT  FLOW  IN  DIVERG- 
ING CHANNEL:  III.  ONSET  OF  UNDERFLOW, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

H.  G.  Stefan,  and  T.  R.  Johnson. 

Journal      of     Hydraulic      Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  4,  p  423-436,  April  1989. 

10  fig,   1   tab,   12  ref,  append.  NSF  Grant  CEE 

8308471. 

Descriptors:  'Channel  flow,  'Density  currents, 
•Underflow,  'Buoyancy,  'Fluid  mechanics, 
•Inflow,  'Lakes,  'Reservoirs,  Flow  characteris- 
tics, Physical  properties. 

If  they  are  negatively  buoyant  (denser  than  ambi- 
ent water),  inflows  to  lakes  and  reservoirs  sink 
(plunge)  below  the  water  surface  after  entering. 
The  location  of  the  plunge  line  or  maximum  pene- 
tration into  the  lake  or  reservoir  is  related  to  the 
ratio  of  inertial  to  buoyant  forces,  and  lake  or 
reservoir  geometry.  Experiments  have  been  con- 
ducted in  diverging  horizontal  laboratory  chan- 
nels, and  the  plunging  phenomenon  has  been  re- 
produced. For  flows  separating  from  the  channel 
wall,  the  relationship  x  sub  p/B  sub  0  =  0.52  (F 
sub  0)to  the  fourth  power  has  been  found  to  de- 
scribe the  maximum  horizontal  penetration  x  sub  p. 
The  basic  form  and  exponent  of  this  relation  was 
developed  from  jet  flow  theory,  and  the  coefficient 
was  experimentally  determined.  (See  also  W89- 
09444)  (Author's  abstract) 
W89-09443 


NEGATIVELY  BUOYANT  FLOW  IN  DIVERG- 
ING CHANNEL:  IV.  ENTRAINMENT  AND  DI- 
LUTION, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

T.  R.  Johnson,  C.  R.  Ellis,  and  H.  G.  Stefan. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  115,  No.  4,  p  437-456,  April  1989. 
15  fig,  1  tab,  18  ref,  2  append. 

Descriptors:  'Channel  flow,  'Density  currents, 
'Underflow,  'Buoyancy,  'Entrainment,  'Fluid 
mechanics,  'Inflow,  'Lakes,  'Reservoirs,  Flow 
characteristics,  Physical  properties. 

A  negatively  buoyant  inflow  to  a  lake  or  reservoir 
sinks  to  the  bottom  and  forms  an  underflow.  In  this 
process,  the  'plunging  flow'  entrains  ambient  water 
and  becomes  diluted.  The  dilution  alters  the  buoy- 
ancy and  hence  the  flow  behavior  of  the  under- 
flow. Since  literature  on  entrainment  by  under- 
flows does  not  include  the  'plunging  process'  itself, 
great  uncertainty  exists  when  the  initial  conditions 
of  underflows  have  to  be  estimated.  Therefore,  the 
density  driven  plunging  phenomenon  was  experi- 
mentally investigated  in  a  horizontal  diverging 
channel.  Entrainment  rates  were  determined  from 
velocity  and  temperature  measurements  and  relat- 
ed to  channel  diffuser  angle,  inflow  densimetric 
Froude  number,  and  inflow  channel  aspect  ratio. 
The  experiments  were  conducted  at  inflow  channel 
Reynolds  numbers  larger  than  10,000.  Experimen- 
tal diffuser  angles  were  varied  from  3  degrees  to 
180  degrees,  inflow  densimetric  Froude  numbers 
from  1.8  to  21  and  channel  aspect  ratios  from  0.5  to 
1.8.  The  information  is  of  use  as  input  to  one- 
dimensional  stratified  lake  or  reservoir  water  qual- 
ity models.  (See  aslo  W89-09443)  (Author's  ab- 
stract) 
W89-09444 


ENTRAINMENT     BY     BUOYANT     JET     BE- 
TWEEN CONFINED  WALLS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

V.  H.  Chu,  and  W.  D.  Baines. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  4,  p  475-492,  April  1989.  7 

fig,  2  tab,  20  ref,  2  append. 


Descriptors:  'Entrainment,  'Buoyancy,  'Turbu- 
lent flow,  'Saline-freshwater  interfaces,  'Fluid  me- 
chanics, 'Hydraulic  properties,  Plumes,  Fluctua- 
tions, Salinity,  Saline  water,  Barriers. 

Quasi-two-dimensional  turbulence  was  investigated 
experimentally  in  an  apparatus  consisting  of  two 
closely  spaced  vertical  parallel  walls.  A  jet  of  salt 
water  was  injected  downward  between  the  walls. 
Entrainment  of  fluid  by  the  turbulence  produced 
an  expanding  buoyant  jet  that  was  many  times 
wider  than  the  wall  spacing.  Photographs  were 
taken  of  the  turbulent  motion  in  the  confined 
region.  The  volume  flux  in  the  plume  was  meas- 
ured using  a  direct  method  for  a  range  of  source 
flow  from  the  limit  of  a  jet  to  that  of  a  plume.  The 
variation  of  volume  flux  with  distance  in  the  plume 
followed  closely  the  relationship  derived  using  a 
linear  spreading  hypothesis.  Despite  the  anisotrop- 
ic nature  of  the  turbulent  motion  and  the  frictional 
retardation  of  the  plume  by  the  walls,  the  spread- 
ing rate  of  the  confined  plume  was  remarkably 
similar  to  that  of  a  line  plume,  which  is  a  two- 
dimensional  flow.  Flow  visualization  revealed  sig- 
nificant differences  in  the  turbulent  structures  for 
cases  of  jet  and  plume.  (Author's  abstract) 
W89-09446 


FORM  RESISTANCE  IN  GRAVEL  CHANNELS 
WITH  MOBILE  BEDS, 

North  Canterbury  Catchment  Board,  Christchurch 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-09643 


GUIDE  FOR  ESTIMATING  RIVERBED  DEG- 
RADATION, 

Iowa  Univ.,   Iowa  City.   Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09644 


CALCULATION  OF  BED  VARIATION  IN  AL- 
LUVIAL CHANNELS, 

Civil  Engineering  Research  Inst.,  Sapporo  (Japan). 
For  primary  bibliographic  entry  see  Field  2J. 
W89-09645 


EFFECTS     OF     AH*     ENTRAINMENT     ON 
PLUNGE  POOL  SCOUR, 

Gibb   (Alexander)   and   Partners,    London   (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09646 


WELL  POSEDNESS  OF  SOME  WAVE  FORMU- 
LATIONS OF  THE  SHALLOW  WATER  EQUA- 
TIONS, 

Papadopulos  (S.S.)  and  Associates,  Inc.,  Rockville, 

MD. 

J.  Drolet,  and  W.  G.  Gray. 

Advances  in  Water  Resources  AWREDI,  Vol.  1 1, 

No.  2,  p  84-91,  June   1988.  4  fig,  2  tab,   16  ref. 

Descriptors:  'Model  studies,  'Streamflow,  'Un- 
steady flow,  'Boundary  conditions,  'Shallow 
water,  'Waves,  'Fluid  mechanics,  'Mathematical 
equations,  'Hydraulic  models,  Mathematical  stud- 
ies, Physical  properties,  Momentum  equation, 
Mathematical  equations. 

According  to  the  theory  of  characteristics,  the 
number  of  boundary  conditions  required  for  the 
adequate  definition  of  a  Partial  Differential  Equa- 
tion problem  is  equal  to  the  number  of  characteris- 
tic half  planes  entering  the  domain  associated  with 
the  Partial  Differtial  Equation  problem.  This 
theory  was  applied  to  the  primitive  form  of  the 
shallow  water  equations  two  decades  ago  to  deter- 
mine the  number  of  initial  and  boundary  conditions 
required  by  these  equations.  The  results  of  this 
early  study  are  reviewed.  Subsequently,  the  same 
theory  is  applied  to  some  wave  formulations  of  the 
shallow  water  equations  (the  wave  continuity  and 
primitive  momentum  equation  model,  and  the 
wave  continuity  and  wave  momentum  equation 
model).  The  characteristics  of  the  wave  equation 
models  were  found  to  be  the  same  as  those  of  the 


primitive  equation  models  plus  some  additional 
characteristic  that  can  be  determined  by  applying 
the  method  of  characteristics  t  the  wave  equations 
in  three  operator  forms.  It  is  shown  that  under 
special  circumstances,  some  of  the  boundary  condi- 
tions were  not  absolutely  necessary.  For  instance, 
when  the  convective  term  of  the  primitive  momen- 
tum equation  is  negligible,  the  characteristics  asso- 
ciated with  this  term  become  nearly  parallel  to  the 
time  axis.  This  seems  to  indicate  a  need  for  initial 
conditions  only  and  consequently,  the  primitive 
shallow  water  equations  only  require  one  bounda- 
ry condition  in  this  case.  When  the  conservative 
form  of  the  primitive  momentum  equation  is  used, 
an  additional  family  of  characteristics  is  parallel  to 
the  time  axis  and  thus,  no  additional  boundary 
conditions  are  required  in  comparison  to  the  primi- 
tive form  of  the  shallow  water  equation  model. 
(Author's  abstract) 
W89-09664 


CONSIDERATION  OF  DAMPING  OF  OSCIL- 
LATIONS IN  A  VISCOELASTIC  MEDIUM  IN 
NUMERICAL  METHODS  OF  SOLVING  DY- 
NAMIC PROBLEMS  OF  ELASTICITY 
THEORY, 
V.  N.  Lombardo. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  6,  p  334-338,  December   1988.   1   fig,  2  ref. 

Descriptors:  'Vibrations,  'Numerical  analysis, 
'Elastic  properties,  Mathematical  studies,  Finite 
element  method,  Structural  engineering,  Finite  dif- 
ference methods. 

In  calculating  structural  elements,  damping  of  vi- 
brations is  either  considered  independent  of  fre- 
quency or  a  dependence  is  determined  on  the  basis 
of  special  experiments.  In  the  case  when  a  struc- 
ture is  calculated  on  the  basis  of  the  direct  solution 
of  equations  of  motion  by  the  finite  element 
method  or  the  finite  difference  method,  it  is  usually 
difficult  to  provide  the  prescribed  law  of  variation 
of  damping  relative  to  the  frequency.  Mathemati- 
cal expressions  using  the  theories  of  elasticity  are 
derived  to  obtain  a  relationship  that  makes  it  possi- 
ble without  conducting  special  experiments  to  de- 
termine the  parameters  of  viscosity  providing  the 
prescribed  dissipation  of  energy  during  oscillations 
of  hydraulic  structures  in  a  broad  range  of  varia- 
tion of  the  frequencies.  (Geiger-PTT) 
W89-09727 


WATER  ENTRANCE  RESISTANCE  INTO  POL- 
YVINYL-CHLORIDE  DRAIN  TUBES  (LA  RE- 
SISTANCE D'ENTREE  DE  LTEAU  DANS  LES 
DRAINS   EN   POLYCHLORURE  DE  VINYLE 

ANNELES), 

Centre    National    du    Machinisme    Agricole,    du 

Genie   Rural,   des   Eaux   et   des   Forets,   Antony 

(France). 

C.  Lennoz-Gratin. 

Houille  Blanche  HOBLAB,  No.  1,  p  65-68,  1989.  3 

fig,  1  tab,  12  ref,  English  summary. 

Descriptors:  'Drains,  'Drain  spacing,  'Hydraulics, 
•Resistance,  Hydraulic  head,  Polyvinyl  chloride. 

All  the  formulae  used  to  determine  drain  spacing 
assume  the  drain  to  be  ideal.  However,  a  real  drain 
consists  of  an  impervious  wall  provided  with  small 
openings  in  order  to  admit  water.  The  conver- 
gence of  the  streamlines  towards  these  openings 
gives  an  entrance  resistance,  which  reduces  the 
hydraulic  head  available  for  drainage.  On  the  other 
hand,  the  drain  manufacturers  prefer  drains  with  a 
small  opening  area  because  of  the  price  and  the 
strength  of  materials.  Methods  and  calculations  to 
obtain  the  optimum  value  of  the  opening  area  and 
of  the  perforations  width  are  presented.  (Author's 
abstract) 
W89-09844 


SEEPAGE  EXCLUSION  PROBLEM  FOR  PAR- 
ABOLIC AND  PARABOLOHML  CAVITIES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
For  primary  bibliographic  entry   see   Field   2G. 
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W89-09884 

EFFECTS  OF  COOPER  RIVER  REDIVERSION 
FLOWS  ON  SHOALING  CONDITIONS  AT 
CHARLESTON  HARBOR,  CHARLESTON, 
SOUTH  CAROLINA, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
A.  M.  Teeter. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A205  454. 
Price  codes:  A06  in  paper  copy;  A01  in  microfiche. 
Technical  Report  HL-89-3,  February  1989.  Final 
Report.  107p,  3  fig,  21  ref,  5  append. 

Descriptors:  *Cooper  River,  *Shoals,  ♦Sedimenta- 
tion, *Charleston  Harbor,  South  Carolina,  Salinity, 
Suspended  sediments,  Water  quality,  Flushing, 
Silting. 

Analyses  were  conducted  in  regard  to  sediment 
flushing  from  Charleston  Harbor  using  salinity, 
suspended  sediment,  and  velocity  data  from  a  total 
of  11  tidal  surveys  and  from  long-term  monitors. 
The  U.S.  Army  Corps  of  Engineers  rediversion 
project  was  designed  to  return  the  Cooper  River 
to  inflows  of  3,000  cu  ft/sec  (cfs)  or  slightly 
higher,  and  greatly  reduce  Charleston  Harbor 
shoaling.  Harbor  monitoring  was  conducted  before 
and  after  rediversion  for  the  purpose  of  recom- 
mending an  appropriate  rediversion  inflow  level. 
Harbor  conditions  were  considered  optimum  if  the 
harbor  was  well-flushed  and  if  shoaling  conditions 
were  similar  to  the  base  condition  defined  for  the 
project  (3,000  cfs).  Harbor  conditions  were  found 
to  be  optimum  between  3,000  and  4,500  cfs,  and 
this  flow  range  was  recommended  as  the  weekly 
average  flow  from  Pinopolis  Dam.  (Author's  ab- 
stract) 
W89- 10204 


REEVALUATION        REPORT:        GULFPORT 
HARBOR,  MISSISSIPPI, 

Army  Engineer  District,  Mobile,  AL. 

For  primary  bibliographic  entry  see  Field  5E. 
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WEST  ACCESS  CHANNEL  REALIGNMENT 
ATCHAFALAYA  RIVER:  HYDRAULIC 

MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

D.  M.  Maggio,  and  C.  R.  Nickles. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

HL-89-2,  February  1989.  Final  Report.  19p,  1  fig,  1 

tab,  6  plates. 

Descriptors:  'Diversion  structures,  'Channel  im- 
provement, *Atchafalaya  River,  *Hydraulic 
models,  Dredging,  Flow  control,  Model  studies. 

The  entrance  of  the  West  Access  Channel  has 
required  frequent  maintenance  dredging  to  main- 
tain flow  distribution  to  the  West  Atchafalaya  Pro- 
tection Levee.  The  channel  has  had  a  history  of 
shoaling  to  the  extent  that  the  amount  of  flow 
through  the  channel  has  been  significantly  re- 
duced. Due  to  channel  alignment  and  length,  the 
flows  in  the  channel  are  normally  too  small  to 
move  the  sediment  through  the  channel.  A  1:120- 
horizontal-and  l:80-vertical-scale  movable-bed 
model  was  used  to  study  the  effects  of  relocating 
the  entrance  about  2.7  miles  upstream  of  the  exist- 
ing entrance  on  the  sediment  load  entering  the 
West  Access  Channel.  This  configuration  exited 
the  Atchafalaya  River  at  approximately  90  degrees 
and  decreased  the  length  of  the  channel  about  1.5 
miles.  The  model  results  indicated  the  new  align- 
ment would  reduce  the  amount  of  bed  material 
entering  the  channel  to  almost  zero.  (Author's 
abstract) 
W89-10306 


DISCHARGE  MEASUREMENT  STRUCTURES. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
International  Institute  for  Land  Reclamation,  Wa- 
geningen, The  Netherlands.  1989.  401  p.  Edited  by 


M.  G.  Bos. 

Descriptors:  *Flow  control,  *Flumes,  *Orifices, 
•Discharge  measurement,  'Hydraulic  structures, 
Construction,  Design  standards,  Hydraulic  design, 
Hydraulics,  Open  channels. 

This  book  presents  instructions,  standards,  and  pro- 
cedures for  the  selection,  design,  and  use  of  struc- 
tures (such  as  weirs,  flumes,  orifices,  etc.)  which 
measure  or  regulate  the  flow  rate  in  open  channels. 
It  is  intended  to  serve  as  a  guide  to  good  practice 
for  engineers  concerned  with  the  design  and  oper- 
ation of  such  structures.  This  purpose  is  achieved 
in  three  ways:  (1)  by  giving  the  hydraulic  theory 
related  to  discharge  measurement  structures;  (2)  by 
indicating  the  major  demands  made  upon  the  struc- 
tures; and  (3)  by  providing  specialized  and  techni- 
cal knowledge  on  the  more  common  types  of 
structures  now  being  used  throughout  the  world. 
Construction  methods  are  only  given  if  they  influ- 
ence the  hydraulic  performance  of  the  structure. 
Otherwise,  no  methods  of  construction  or  specifi- 
cations of  materials  are  given  since  they  vary 
greatly  from  country  to  country  and  their  selection 
will  be  influenced  by  such  factors  as  the  availabil- 
ity of  materials,  the  quality  of  workmanship,  and 
by  the  number  of  structures  that  need  to  be  built. 
(Lantz-PTT) 
W89-10357 


LITTLE  DELL  OUTLET  STRUCTURE,  UTAH: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

B.  P.  Fletcher. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

HL-89-7,  April  1989.  Final  Report.  60p,  5  fig,  5 

tab,  4  photos,  16  plates. 

Descriptors:  *Dam  design,  'Hydraulic  models, 
•Flow  profiles,  'Outlet  channels,  Outlets,  Utah, 
Riprap,  Channels,  Water  pressure,  Hydraulic 
design. 

A  l:10-scale  physical  model  of  the  discharge 
outlet,  plunge  pool,  and  exit  channel  was  used  to 
investigate  and  develop  a  practical  design  that 
would  provide  satisfactory  hydraulic  performance 
for  the  Little  Dell  Outlet  Structure,  UT.  The  pro- 
posed design  calls  for  a  rolled  earth-fill  dam  em- 
bankment to  impound  a  20,500.  Model  tests  con- 
ducted to  calibrate  the  jet  flow  gates  permitted  the 
development  of  an  equation  relating  the  following 
parameters:  (1)  discharge,  (2)  head  on  center  line 
of  gate,  and  (3)  gate  opening.  The  equation  can  be 
used  for  determining,  for  gate  1,  gate  2,  or  both 
gates,  the  relative  values  of  discharge,  head,  and 
percent  gate  opening.  Tests  were  conducted  to 
investigate  the  potential  for  cavitation  in  the  bifur- 
cations and  the  two  36-in. -diameter  conduits  for 
various  heads  and  flow  rates.  The  pressures  meas- 
ured by  piezometers  were  positive  and  indicate 
that  the  outlet  works  should  not  be  subject  to 
cavitation.  Riprap  failure  was  observed  in  the 
original  design  plunge  pool  and  exit  channel  for 
numerous  anticipated  flow  conditions  with  single 
or  multiple  gate  operation.  The  geometry  of  the 
plunge  pool  and  exit  channel  was  modified  to 
provide  flatter  side  slopes  more  conducive  to 
riprap  stability.  The  revised  design  was  stable  for 
all  anticipated  flow  conditions  except  for  one  area 
of  18-in.  riprap  that  failed  was  replaced  with  24-in. 
riprap  (type  3  riprap  design).  (Lantz-PTT) 
W89- 10395 


OLD  RIVER  DIVERSION,  MISSISSIPPI 
RIVER.  REPORT  4:  OUTFLOW  CHANNEL  IN- 
VESTIGATIONS, HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

C.  R.  Nickles,  and  T.  J.  Pokrefke. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

HL-84-4,  April  1989.  Report  4  of  a  Series.  51p,  5 

fig,  5  tab,  4  photos,  18  plates. 

Descriptors:  *01d  River  Diversion,  'Mississippi 
River,  'Channel  improvement,  'Hydraulic  models, 


Model  studies,  Maintenance,  Flow  profiles,  Scour, 
Flow  velocity,  Tailwater,  Weirs,  Locks,   Dams. 

An  outflow  channel  investigation  was  conducted 
to  study  possible  means  of  repairing  damage  to  or 
preventing  future  conditions  that  could  endanger 
the  stability  of  the  low-sill  structure.  The  1:120- 
scale  undistorted  fixed-bed  model  was  used  to 
study  flow  conditions  during  rehabilitation  of 
damage  to  the  stilling  basin,  the  need  for  additional 
scour  protection  in  the  outflow  channel  below  the 
stilling  basin,  a  means  of  controlling  the  tailwater 
of  the  low-sill  structure,  and  the  possibility  of 
replacing  the  left  downstream  wing  wall  with  a 
rock  structure  if  the  existing  wing  wall  were  to 
fail.  Results  of  the  studies  indicated  no  adverse 
flow  conditions  would  be  produced  by  the  closing 
required  during  partial  completion  of  the  stilling 
basin  rehabilitation  work.  Scour  velocities  in  the 
unprotected  areas  of  the  outflow  channel  could  be 
expected  to  reach  10  ft/sec.  The  two  types  of 
tailwater  control  structures,  rock  weirs  and  con- 
crete piling  schemes,  would  not  satisfactorily  con- 
trol the  low-sill  structure  tailwater  as  desired  and 
would  severely  limit  or  prevent  navigation  to  the 
area  below  the  structure.  If  failure  of  the  left 
downstream  wing  wall  occurs,  a  rock  structure 
could  be  used  as  a  satisfactory  replacement.  (Au- 
thor's abstract) 
W89- 10397 
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NEPAL'S     HYDRO     SCHEMES:     PROGRESS 
AND  PLANS, 

Water     and     Energy     Commission,     Kathmandu 

(Nepal). 

For  primary  bibliographic  entry  see  Field  8A. 

W89-09697 


HYDRO  RESOURCES  OF  NEPAL, 

Monitor  Ltd.,  Edinburgh  (Scotland). 

J.  G.  Warnock. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  3,  p  26-30,  March  1989.  2 

fig,  2  tab. 

Descriptors:  'Damsites,  'Water  resources  develop- 
ment, 'Nepal,  'Alpine  regions,  'Regional  plan- 
ning, 'Multiobjective  planning,  'Hydroelectric 
plants,  Foreign  construction,  Dams,  Water  supply 
development. 

The  Kingdom  of  Nepal  is  a  key  area  in  the  north 
central  region  of  the  Himalayan  block,  encompass- 
ing the  Indian  sub-continent.  In  total,  the  land 
areas  of  India,  Pakistan,  Bangladesh,  Nepal  and 
Bhutan  cover  4,420,000  sq  km.  Nepal  has  a  surface 
area  of  only  147,141  sq  km,  which  represent  3.3% 
of  the  subcontinent.  The  country's  water  re- 
sources, however,  measured  in  regulatable  river 
flows  and  hydroelectric  power  potential,  far 
exceed  this  modest  proportion  of  land  area.  The 
major  river  basins  of  Nepal:  the  Kosi,  the  Naryana 
(Gandaki)  and  the  Karnali,  offer  a  scale  of  hydro- 
electric power  development  beyond  the  internal 
needs  of  the  country  in  the  foreseeable  future. 
Nepal's  hydroelectric  development  potential  is  not 
unduly  constrained  by  environmental  consider- 
ations. The  increased  availability  of  electrical 
energy  reduces  the  pressing  demand  for  fuelwood. 
The  difficulties  of  transmission  and  distribution  of 
power,  and  other  impediments  to  the  wider  reli- 
ance on  hydro  energy,  are  of  more  concern  in 
relation  to  ecological  stability  than  the  impact  of 
well  planned  developments.  The  displacement  of 
populations  in  areas  of  new  reservoirs  and  the 
basic  dislocation  of  local  economics  create  social 
impacts  which  will  in  the  future  require  increasing- 
ly sensitive  treatment.  Nepal's  impact  on  the  ex- 
traction of  full  benefits  from  the  best  regional  use 
of  water  resources  may  be  expected  to  be  highly 
significant  as  developments  proceed  into  the  21st 
century.  (VerNooy-PTT) 
W89-09698 
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LOW    HEAD    HYDRO    DEVELOPMENT    IN 
PAKISTAN, 

Pakistan  Water  and  Power  Development  Author- 
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For  primary  bibliographic  entry  see  Field  8A. 
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ACCELERATED  INSTALLATION  OF  THE 
SECOND  UNIT  OF  THE  MIATLA  HYDRO- 
ELECTRIC STATION, 

B.  V.  Batrakov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  6,  p  354-358,  December  1988.  4  fig. 

Descriptors:  'Hydroelectric  plants,  *Turbines, 
•Concrete  construction,  Hydraulic  machinery. 

At  the  Miatla  hydroelectric  station,  a  new  method 
was  used  to  install  the  embedded  parts  of  the 
turbine  of  the  No.  2  unit  which  made  it  possible  to 
concrete  the  runner  pit  without  toothing.  The  main 
components  of  the  unit  were  maximally  enlarged: 
the  block  of  the  turbine  cover  with  vanes  and 
mechanical  elements,  thrust  bearing,  floors  of  the 
turbine  shaft  together  with  the  support  of  the 
thrust  bearing  and  partly  the  steel  lining  of  the 
turbine  shaft,  rotor  core,  generator  stator,  and 
upper  crossbeam.  Installation  consisted  of  succes- 
sive operations  with  the  main  intermediate  stage 
being  the  installation  and  alignment  of  the  turbine 
stator.  The  stator  was  installed  on  a  support  struc- 
ture which  enables  the  base  of  the  stator  to  reach 
the  design  elevation  long  before  the  approach  of 
the  concrete  foundation.  The  support  structure 
was  installed  directly  on  the  enlarged  stator  to 
make  it  easier  to  align  the  stator.  The  installation 
time  was  shortened  by  three  months  using  the 
present  technology.  (Geiger-PTT) 
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Prototype  tests  were  conducted  to  make  a  compre- 
hensive evaluation  of  the  operating  conditions  of 
the  Outlet  Works,  Warm  Springs  Dam,  Dry  Creek, 
Russian  River  Basin,  Sonoma  County,  California. 
Prototype  measurements  included:  butterfly  valve 
leaf  pressure  fluctuations,  butterfly  valve  leaf  vi- 
brations, intake  conduit  pressures,  wet  well  pres- 
sures, elbow  piezometer  differential  pressures,  air 
vent,  air  flow,  and  wet  well  water  temperatures. 
Data  were  recorded  on  analog  magnetic  tape  and 
played  back  on  oscillograph  charts  to  verify  the 
recording.  Results  of  the  data  reduction  indicate 
that  the  air  flow  in  the  quality  control  (QC)  gate 
air  vent  reached  peak  flows  at  two  different  QC 
gate  openings  (5  and  90%),  similar  to  results  ob- 
tained in  other  field  testing.  The  elbow  piezometer 
pressures  from  the  intake  conduits  and  the  wet 
well  appeared  to  be  adequate  for  use  in  discharge 
determination.  However,  it  is  recommended  that  a 
more  precise  calibration  be  performed  and  perma- 


nent instrumentation  be  installed  for  monitoring 
discharges.  Surges  in  the  wet  well  were  found  to 
be  at  a  maximum  (6.14  ft)  during  single-valve  oper- 
ations with  small  butterfly  valve  openings  and 
large  QC  gate  openings.  These  butterfly  valve  and 
QC  gate  combinations  created  unsubmerged  flow 
at  the  butterfly  valve.  The  most  turbulent  pressures 
resulted  from  the  unsubmerged  flow  at  the  butter- 
fly valve,  creating  low  pressures  (-17.82  ft)  and 
increasing  the  potential  for  the  occurrence  of  cavi- 
tation in  the  valve  area.  Multilevel  intake  port 
operation  (blending)  is  considered  to  be  possible  as 
well  as  potentially  practical  in  the  operation  of  the 
structure.  There  was  general  agreement  between 
the  observed  and  predicted  release  temperatures. 
(Author's  abstract) 
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ENGINEERING  METHOD  OF  CALCULATING 
THE  RELIABILITY  OF  HYDRAULIC  STRUC- 
TURES, 
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Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
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The  introduction  of  reliability  theory  into  the 
design,  construction,  and  operation  of  hydraulic 
structures  makes  it  possible  to  better  solve  prob- 
lems of  optimization  in  the  engineering  decision 
making  process.  Uneconomical  or  extremely  risky 
design  decisions  are  eliminated  by  using  a  single 
index  of  the  state  of  the  structure,  i.e.  the  probabili- 
ty of  its  no-failure  or  reliable  operation  (R).  Regu- 
lation of  R  is  accomplished  on  the  basis  of  the 
experience  gained  in  the  construction  and  oper- 
ation of  important  structures.  In  the  case  of  a  large 
number  of  acting  factors  (particularly  in  the  case  of 
their  interdependence),  calculation  by  the  basic 
reliability  index  is  substantially  complicated.  To 
overcome  the  indicated  difficulties,  the  method  of 
linearization  using  a  Taylor  series  expansion  of  the 
index  of  the  state  as  a  function  of  the  acting  factors 
is  sometimes  used.  An  expression  is  given  to  calcu- 
late the  relative  significance  (priority)  of  the 
random  acting  factors.  An  illustration  of  the  gener- 
al scheme  of  calculating  reliability  with  selection 
of  priority  factors  is  carried  out  for  the  example  of 
an  earth-rock  dam.  (Geiger-PTT) 
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EXPERIENCE  IN  COMPACTING  BACKFDLL 
DURING  CONSTRUCTION  OF  THE  DNEPR- 
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When  constructing  earth  structures  difficulties 
often  arise  with  layer-by-layer  compaction  of  soils 
to  the  prescribed  density  due  to  the  complex  engi- 
neering-geologic conditions  of  the  construction 
site.  At  one  of  the  construction  sites  of  the  Dnepr- 
Donbas  Canal  it  became  impossible  to  completely 
intercept  the  groundwaters  by  wellpoints  due  to 
the  shallow  occurrence  of  argillaceous  rock.  It  was 
decided  to  fill  the  soil  into  water  using  medium 
sand  of  uniform  size  distribution  as  backfill.  Dy- 
namic probing  of  the  backfill  after  6  months 
showed  considerable  scatter  of  the  values  of  the 
density  over  the  depth  in  various  stretches.  The 
location  of  the  construction  site  and  water  content 
of  the  soils  did  not  allow  using  compacting  ma- 
chines for  compaction.  The  VPP-2A  vibrating 
pile-driver  equipped  with  a  1.8  by  1.2  m  platform 
was  used  as  the  compacting  mechanism  using  the 
following  scheme:  vibro-compaction  in  a  fixed  po- 
sition for  1-2  min,  movement  of  the  vibrating  pile- 


driver  to  a  new  place,  addition  of  dry  sand,  and 
subsequent  repeated  vibro-compaction.  Repeated 
dynamic  probing  after  vibro-compaction  snowed 
that  the  values  of  the  unit  weight  obtained  corre- 
sponded to  those  required  by  the  design  at  a  depth 
to  5  m.  (Geiger-PTT) 
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models. 

Serious  complications  related  to  disturbance  of  the 
stability  of  natural  slopes  and  the  slopes  of  con- 
struction excavations  have  occurred  during  con- 
struction of  the  Zagorsk  Pumped-Storage  Station 
(PSS).  Two  types  of  displacements  are  noted  in  the 
geological  structure  of  the  stretch  of  the  Zagorsk 
PSS:  sliding  proper  with  the  movement  of  distinct- 
ly bounded  blocks,  and  rheological  secular  flow  of 
argillaceous  rocks  without  a  break  of  continuity. 
Revival  of  the  North  and  South  slides  occurred 
during  construction  of  the  pumping  station.  The 
North  slide  occurred  on  the  left  bank  north  of  the 
route  of  the  penstocks  due  to  violation  of  the 
sequence  of  excavating  the  pit.  Stabilization  of  this 
slope  was  achieved  by  introducing  relief  wells  that 
removed  the  heads  at  the  base  of  the  slope,  remov- 
al of  the  slide  masses,  and  their  replacement  by 
high  quality  soil.  Moraine  loams  and  sands  were 
used  for  backfill.  The  South  slide  formed  in  the 
southern  part  of  the  construction  pit  near  the  route 
of  the  penstocks  and  directly  threatened  their  sta- 
bility. After  placement  of  a  toe  with  a  volume  of 
about  150,000  cu  m,  the  main  slide  mass  stopped. 
However,  for  some  time  slow  deformations  of  the 
slope  continued  along  the  periphery  of  the  slide. 
These  deformations  are  related  to  the  phenomenon 
of  creep  in  the  green  clays  and  were  expected  to 
decrease  with  complete  stabilization  of  the  slope. 
Experience  gained  during  the  Zagorsk  PSS  shows 
the  importance  of  a  complete  and  extensive  geo- 
logic survey  prior  to  construction  excavations. 
(Geiger-PTT) 
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ence. 

The  actively  deforming  Clear  Lake  basin  has  been 
shaped  primarily  by  shear  and  tensional  stresses 
within  the  broad  San  Andreas  fault  system;  and  it 
has  been  modified  both  by  eruption  and  subsidence 
of  the  Clear  Lake  Volcanics  and  by  depositional 
processes.  Within  the  San  Andreas  fault  system, 
shear  has  been  dominantly  right-lateral  north  35 
degrees  west  to  north  45  degrees  west,  and  maxi- 
mum tension  dominantly  east-west.  However,  the 
current  local  maximum  tension  deduced  from 
focal-plane  solutions  is  north  70  degrees  west,  rep- 
resenting a  secular  change  of  unknown,  possibly 
short  duration,  that  could  modify  tensional  basin- 
forming  processes.  The  Collayomi  fault  zone 
(north  45  degrees  west)  partially  bounds  the  basin 
on  the  southwest.  The  seismically  active  Konocti 
Bay  fault  zone  (north  25  degrees  west)  across  the 
basin  merges  into  the  less  well  documented  north 
40  degrees  west  Clover  Valley  fault  zone  that 
includes  the  faults  in  Clover  Valley  and  near  Lu- 
cerne and  shorter  faults  near  Clearlake  Highlands 
and  Lower  Lake.  The  northeast  margin  of  the 
main  lake  and  both  margins  of  the  Oaks  arm  are 
largely  fault-controlled;  the  Highlands  arm  is 
partly  fault-controlled.  East  of  the  basin,  sediments 
now  assigned  to  the  Cache  Formation,  ranging  in 
age  from  more  than  1.8  to  about  1.6  million  years 
old,  were  deposited  in  an  earlier  basin  that  was 
controlled  mainly  by  north  35-45  degrees  west 
(Bartlett  Springs)  and  north  20  degrees  east  (Cross 
Spring)  fault  zones.  The  earliest  stage  of  the 
present  Clear  Lake  basin  is  dated  by  the  0.6-mil- 
lion-year-old  rhyolite  of  Thurston  Creek,  which  is 
found  at  or  near  the  base  of  lacustrine-fluvial  de- 
posits. The  extensive  rhyolite's  thickness  and  distri- 
bution suggest  that  its  eruption  triggered  subsid- 
ence that  initiated  or  accelerated  basin  formation. 
Volcanism  occurring  between  0.6  and  0.3  million 
years  ago  partly  filled  the  southern  part  of  the 
Clear  Lake  basin  with  flows,  pyroclastic  materials, 
and  clastic  deposits.  Deposition  beneath  Clear 
Lake  (0.45  million  years  ago)  has  kept  pace  with 
subsidence  and  tilting  down  to  the  northeast.  Pro- 
jected maximum  sedimentary  and  volcanic  thick- 
nesses could  total  more  than  one  km  beneath  Clear 
Lake,  suggesting  a  possible  overall  subsidence  rate 
of  1.7  mm/yr  for  the  past  0.6  million  years.  (See 
also  W89-10137)  (Author's  abstract) 
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Earthquake  locations  for  the  time  period  March 
1975  through  March  1983  indicate  diffuse  seismici- 
ty  in  the  Clear  Lake  area,  with  the  area  to  the 
southeast  of  the  lake  having  the  highest  level  of 
activity.  Swarms  lasting  two  days,  with  events  of 
magnitude  greater  than  or  equal  to  3.5,  have  been 
observed  in  the  Konocti  Bay  fault  zone.  In  con- 
trast, almost  no  microearthquake  activity  is  associ- 
ated with  the  Collayomi  fault  zone.  A  10-kilome- 
ter-wide  northeast-southwest-trending  zone  of  seis- 
micity  is  apparent  although  there  is  no  known 
corresponding  geologic  feature.  Earthquake  depths 
in  the  Clear  Lake  region  are  shallower  than  in  the 
surrounding  major  right-lateral  fault  zones.  Focal 
mechanism  solutions  show  predominant  strike-slip 
with  significant  normal  dip-slip  movement.  The 
maximum  and  minimum  compressive  stress  orien- 
tations, north-northeast  and  east-southeast,  respec- 
tively, are  consistent  with  the  San  Andreas  right- 
lateral  transform  boundary  region.  However,  the 
component  of  extensional  stress  illustrated  by 
normal  fault-plane  solutions  and  the  shallowness  of 
seismicity  may  be  related  to  an  inferred  nearby 
crustal  partial  melt  body.  (See  also  W89-10137) 
(Author's  abstract) 
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Descriptors:  *Concrete  dams,  *Europe,  *Slope  sta- 
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bility analysis,  Rockslides,  Water  pressure,  Rocks, 
Foundation  failure,  Dam  failure,  Dam  foundations, 
Dam  stability,  Water  pressure. 

The  sliding  stability  of  a  rock  mass  forming  the 
foundation  or  the  abutments  of  concrete  dams,  of  a 
natural  slope,  or  of  a  cut  cannot  be  measured 
directly  but  merely  conjectured.  Attention  must  be 
paid  to  sliding  hazard  if  the  presence  of  adversely 
oriented  discontinuities  with  considerable  persist- 
ence is  evident,  if  movements  take  place  in  the 
rock  mass,  if  high  water  pressures  are  measured  in 
faults,  and/or  if  wet  spots  at  critical  areas  of  a 
slope  or  downstream  of  the  dam  foundation  are 
known  to  occur.  A  change  in  the  flow  rate  of  the 
drains  can  also  be  an  indication  of  an  unsafe  condi- 
tion. The  most  effective  way  and  in  many  instances 
the  only  practical  solution  to  increase  stability 
against  sliding  is  to  prevent  or  to  eliminate  the 
occurrence  of  excessive  water  pressure  below  the 
foundation  or  in  faults.  The  second  possibility  in- 
volves reinforcements  by  anchoring  and  shear 
keys,  and  the  third  is  removal  or  placement  of  rock 
masses  and  concrete  in  critical  areas.  The  problem 
which  arises  in  practice  is  to  weight  correctly  the 
different  pieces  of  information  relating  to  the  as- 
sessment of  the  degree  of  stability.  Foundation 
failure  due  to  sliding  is  one  of  the  predominant 
causes  of  failure  of  concrete  dams.  Sliding  can 
occur  along  the  contact  between  concrete  and 
rock  or  along  planes  of  weakness  deep  in  the  rock 
foundation  or  abutments.  A  particular  problem 
arises  from  reservoir  slope  instabilities  which  may 
generate  reservoir  waves  overtopping  the  dam. 
(Lantz-PTT) 
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Various  methods  of  placing  asphaltic  concrete  in 
cutoff  walls  have  been  developed  in  the  Soviet 
Union  that  make  it  possible  to  overcome  techno- 
logical difficulties  of  constructing  an  asphaltic  con- 
crete cutoff  wall  as  a  whole  and  its  individual 
parts.  The  method  of  constructing  a  cutoff  wall  by 
placing  asphaltic  concrete  in  a  trench  being  exca- 
vated in  the  soil  consists  in  layerwise  placement  of 
the  soil  on  the  surface  of  the  dam  being  construct- 
ed, including  in  the  zone  of  the  cutoff  wall,  to  the 
height  of  the  next  level  of  constructing  the  asphal- 
tic concrete  cutoff  wall  and  in  subsequent  excava- 
tion of  the  trench  along  the  line  of  the  wall  to  its 
width.  The  method  of  forming  a  trench  by  a 
horizontal  sliding  form  consists  in  that  a  box-form 
U-shaped  in  plan  is  drawn  along  the  line  of  the 
wall  by  means  of  a  tractor  or  winch.  This  method 
makes  it  possible  to  work  in  any  soils  but  with 
smaller  tiers  of  placing  the  asphaltic  concrete.  A 
trench  can  be  formed  in  the  ground  also  by  means 
of  sheeting  or  by  raising  or  raising-transposing.  In 
some  cases  the  operations  of  placing  the  soil  in  the 
dam  and  of  formation  of  the  trench  are  combined 
and  the  high-quality  compaction  of  the  soil  is  pro- 
vided directly  near  the  formwork  sections.  A  vari- 
ety of  this  method  is  raising-transposing  formwork 
in  which  the  asphaltic  concrete  mix  is  completely 
extracted  from  the  ground  and  transposed  by  a 
crane  to  a  new  position  along  the  line  of  construc- 
tion of  the  wall  after  pouring  the  asphaltic  con- 
crete mix.  For  placing  asphaltic  concrete  in  the 
foundation  of  the  asphaltic  concrete  cutoff  wall, 
especially  under  conditions  when  the  foundation  of 
the  wall  has  a  longitudinal  slope,  it  is  advisable  to 
use  the  method  of  advance  construction  of  the 
wall.  (Geiger-PTT) 
W89-09732 


EXPERIENCE  IN  OPERATTNG  THE  YALTA 

HYDRAULIC  TUNNEL, 

For  primary  bibliographic  entry  see  Field  8A. 

W89-09734 


ESTIMATION  OF  UPLIFT  IN  CRACKS  EN 
OLDER  CONCRETE  GRAVITY  DAMS:  ANA- 
LYTICAL SOLUTION  AND  PARAMETRIC 
STUDY, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 
ing. 

B.  Amadei,  T.  Illangasekare,  D.  I.  Morris,  and  H. 
Boggs. 
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Journal  of  Energy  Engineering  (ASCE)  JFEED9, 
Vol.  115,  No.  1,  p  19-38,  April  1989.  8  fig,  6  tab,  4 
ref. 

Descriptors:  'Dams,  'Concrete  dams,  'Gravity 
dams,  'Uplift  pressure,  'Mathematical  analysis, 
'Drainage  wells,  Cracks,  Performance  evaluation, 
Laminar  flow,  Roughness,  Geometry. 

An  analytical  solution  is  proposed  to  model  the 
internal  uplift  pressures  associated  with  cracks  in 
older  concrete  gravity  dams  and  assess  drain  effec- 
tiveness. Each  crack  is  assumed  to  be  finite,  rectan- 
gular with  constant  aperture  and  surface  properties 
and  in  direct  hydraulic  connection  with  the  water 
in  the  reservoir.  Flow  in  the  crack  is  laminar, 
steady,  and  is  a  potential  flow.  The  crack  is  inter- 
sected by  a  single  drainage  well  or  a  line  of  drain- 
age wells.  A  parametric  study  is  presented  to  study 
the  effect  of  the  following  parameters  on  uplift:  (1) 
crack  elevation,  entrance  head,  geometry,  aper- 
ture, and  roughness;  (2)  drain  radius  and  location; 
and  (3)  drain  boundary  conditions,  i.e.,  constant 
head  as  dictated  by  the  elevation  of  the  dam  drain- 
age gallery  or  constant  flow  rate  induced  by  pump- 
ing. It  is  found  that  drainage  wells  are  effective  in 
reducing  crack  pressures  and  therefore  uplift.  The 
analytical  solution  presented  is  limited  to  rectangu- 
lar horizontal  cracks  with  uniform  apertures  and 
roughnesses.  The  solution  cannot  account  for  tur- 
bulence and  transient  conditions  associated  with 
floods.  Also,  the  solution  does  not  account  for 
head  losses  in  the  drain  pipes,  which  is  covered  in 
another  study.  (See  also  W89-10040)  (Author's  ab- 
stract) 
W89- 10039 


ESTIMATION  OF  UPLIFT  IN  CRACKS  IN 
OLDER  CONCRETE  GRAVITY  DAMS: 
EFFECT  OF  HEAD  LOSSES  IN  DRAIN  PIPES 
ON  UPLIFT, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 
ing. 

B.  Amadei,  T.  IUangasekare,  D.  I.  Morris,  and  H. 
Boggs. 

Journal  of  Energy  Engineering  (ASCE)  JFEED9, 
Vol.  1 15,  No.  1,  p  39-46,  April  1989.  48  fig,  2  tab,  3 
ref. 

Descriptors:  'Dams,  'Concrete  dams,  'Gravity 
dams,  'Uplift  pressure,  'Mathematical  analysis, 
'Drainage  wells,  Cracks,  Performance  evaluation, 
Head   losses,   Geometry,   Maintenance,   Cleaning. 

The  effect  of  head  losses  in  drain  pipes  on  crack 
uplift  and  drain  effectiveness  has  been  added  to  a 
previously  proposed  analytical  solution  for  estima- 
tion of  uplift  in  cracks  in  older  concrete  gravity 
dams.  Although  drainage  wells  are  effective  in 
reducing  crack-induced  uplift  pressures,  their  ef- 
fectiveness can  be  reduced  if  head  losses  in  drain 
pipes  are  significant.  This  reduction  seems  to  be 
important  only  for  drains  with  diameters  less  than 
4  in  (101.6  mm)  and  smooth  cracks  with  larger 
apertures.  The  increase  in  drain  effectiveness  with 
drain  radius  is  more  important  when  head  losses  in 
the  drain  pipes  are  taken  into  account  than  when 
they  are  neglected.  Cleaning  of  drains  is  recom- 
mended to  prevent  a  decrease  in  their  effective 
radius  and  to  ensure  their  continuous  effectiveness. 
(See  also  W89- 10039)  (Author's  abstract) 
W89- 10040 


EFFECTS  OF  A  STEARIC-ACID  BASED  AD- 
MDCTURE  ON  WATER  REPELLENCY  OF 
CONCRETE, 

National  Park  Service,  Denver,  CO.  Denver  Serv- 
ice Center. 
K.  Titus. 

The  REMR  Bulletin,  Vol.  6,  No.  1,  p  8-11,  Febru- 
ary 1989.  1  fig,  6  ref. 

Descriptors:  'Stearic  acid,  'Concretes,  'Materials 
testing,  'Repellents,  Reinforced  concrete,  Corro- 
sion, Saline  water,  Sorptivity,  Adsorption,  Hydro- 
static pressure,  Permeability,  Compressibility. 

Many  reinforced-concrete  structures  in  the  United 
States  are  suffering  from  serious  deterioration  as  a 
result  of  fresh-and  saltwater  seepage  into  the  con- 
crete. If  chloride  is  in  the  water,  the  probability  of 


corrosion  is  much  greater.  Water-repellent  con- 
crete will  retard  the  movement  of  water  into  and 
through  the  concrete  and  therefore,  delay  the  cor- 
rosion of  the  reinforcement;  however,  if  the  con- 
crete is  not  water-repellent,  the  water  will  be  able 
to  penetrate  to  the  steel  much  faster.  Attention  has 
been  focused  on  concrete  admixtures  that  are 
claimed  to  reduce  the  availability  of  water  to  enter 
and  move  through  the  concrete.  Some  admixtures 
currently  being  used  for  water  repellency  include 
soaps,  butyl  stearate,  and  certain  petroleum  prod- 
ucts. American  Concrete  Institute  (ACI)  Commit- 
tee 212  describes  these  admixtures  as  follows:  soaps 
comprise  salts  of  fatty  acids,  usually  calcium  or 
ammonium  stearate  or  oleate.  The  soap  content  is 
usually  20%  or  less,  the  remaining  being  calcium 
chloride  or  lime.  Total  soap  added  should  not 
exceed  0.2%  by  weight  of  cement.  Soaps  cause 
entrainment  of  air  during  mixing;  butyl  stearate 
reportedly  performs  better  than  soaps  as  a  water 
repellent.  It  does  not  entrain  air  and  has  a  negligi- 
ble effect  on  strength.  It  is  added  as  an  emulsion 
with  the  stearate  being  1%  by  weight  of  the 
cement;  and  petroleum  products,  including  mineral 
oils,  asphalt  emulsions,  and  certain  cutbacks  have 
proved  to  be  effective  under  pressure.  Test  speci- 
mens were  cast  insulated  so  as  to  simulate  a  precast 
concrete  unit  300  mm  thick.  The  tests  performed 
were  the  following:  compressive  strength  of  100- 
mm  test  cubes,  temperature  match  cured;  water 
sorptivity  of  cores;  water  absorption  of  cores; 
water  permeability  of  cores;  and  salt  penetration 
into  test  specimens.  The  three  most  relevant  tests, 
namely  sorptivity,  water  absorption,  and  hydro- 
static pressure,  showed  a  significant  superiority  of 
the  admixture  concrete.  (Lantz-PTT) 
W89-10195 


EVALUATION  OF  VINYLESTER  RESIN  FOR 
ANCHOR  EMBEDMENT  IN  CONCRETE, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
For  primary  bibliographic   entry   see   Field   8G. 
W89- 10305 


8G.  Materials 


CHEMICAL  COMPOSITION  OF  LEACHATE 
FROM  A  TWO-WEEK  DWELL  TIME  STUDY 
OF  PVC  WELL  CASING  AND  A  THREE-WEEK 
DWELL-TTME  STUDY  OF  FIBERGLASS  REIN- 
FORCED EPOXY  WELL  CASING, 
Health  and  Environmental  Sciences  in  Department 
of  Aquatic  Toxicology,  1702  Building,  Midland, 
MI  48674. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10166 


ADSORPTION  OF  SELECTED  ORGANIC 
CONTAMINANTS  ONTO  POSSIBLE  WELL 
CASING  MATERIALS, 

Robert   S.    Kerr   Environmental    Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10167 


DESIGN  CONSIDERATIONS  AND  INSTALLA- 
TION TECHNIQUES  FOR  MONITORING 
WELLS  CASED  WITH  TEFLON  PTFE, 

For  primary  bibliographic  entry  see  Field  8 A. 
W89-10168 


VERIFICATION  OF  SAMPLING  METHODS 
AND  SELECTION  OF  MATERIALS  FOR 
GROUNDWATER  CONTAMINATION  STUD- 
DCS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10170 


LONG-TERM  PERMEABHJTY  TESTS  USING 
LEACHATE  ON  A  COMPACTED  CLAYEY 
LINER  MATERIAL, 

Lehigh  Univ.,  Bethlehem,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 


W89-10184 


EFFECTS  OF  A  STEARIC-ACID  BASED  AD- 
MIXTURE ON  WATER  REPELLENCY  OF 
CONCRETE, 

National  Park  Service,  Denver,  CO.  Denver  Serv- 
ice Center. 

For  primary  bibliographic  entry  see  Field  8F. 
W89-10195 


EVALUATION  OF  VINYLESTER  RESIN  FOR 
ANCHOR  EMBEDMENT  IN  CONCRETE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

J.  E.  McDonald. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

REMR-CS-20,  February  1989.  Final  Report.  50p, 

30  fig,  5  ref,  append. 

Descriptors:  'Resins,  'Vinylester  resins,  'Con- 
cretes, 'Materials  testing,  Polymers,  Strength, 
Tensile  stress,  Shear  stress. 

The  load-carrying  capacity  of  anchors  embedded 
in  concrete  with  an  HEA  vinylester  resin  capsules 
is  evaluated.  Anchors  installed  in  vertical  drill 
holes  under  dry  and  submerged  conditions  were 
tested  to  determine  tensile  and  shear  load  capac- 
ities. Overall,  ultimate  shear  capacities  ranged  from 
73.5  to  93.2  kips  with  an  average  of  82.2  kips. 
Excluding  the  results  of  two  tests,  the  upper-and 
lower-bound  values,  ultimate  shear  capacities 
ranged  from  77.0  to  85.6  kips  with  an  average  of 
81.9  kips.  Accordingly,  ultimate  shear  capacities 
were  all  within  10%  of  the  average,  regardless  of 
embedment  length,  installation  condition,  and  test- 
ing age.  The  significantly  reduced  tensile  load  ca- 
pacity of  anchors  embedded  in  concrete  with  viny- 
lester resin  capsules  under  submerged  conditions 
should  be  recognized  in  any  design  of  anchor 
systems  for  underwater  applications.  For  the  types 
of  anchors  and  installation  conditions  described 
herein,  an  ultimate  tensile  load  of  24  kips  is  recom- 
mended for  design  of  underwater  anchor  systems 
subjected  to  short  duration  loads.  This  load  was 
determined  by  reducing  the  overall  average  tensile 
capacity  of  0.1 -inch  displacement  by  the  standard 
deviation.  Appropriate  factors  of  safety  should  be 
used  to  calculate  the  maximum  allowable  tensile 
load.  (Lantz-PTT) 
W89-10305 


MULTIOBJECTTVE  RISK-PARTITIONING:  AN 
APPLICATION  TO  DAM  SAFETY  RISK  ANAL- 
YSIS, 

Environmental  Systems  Management,  Inc.,  Char- 
lottesville, VA. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-10374 


TEST  HOLES  FOR  MONITORING  SURFACE- 
WATER/GROUNDWATER  RELATIONS  RM 
THE  COTTONWOOD  CREEK  AREA  SHASTA 
AND  TEHAMA  COUNTIES,  CALIFORNIA 
1984-85, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-10478 


81.  Fisheries  Engineering 


HYDRAULICS  OF  OFFSET  BAFFLE  CULVERT 
FISHWAYS, 

Alberta  Univ.,   Edmonton.   Dept.  of  Civil  Engi- 
neering. 

N.  Rajaratnam,  C.  Katopodis,  and  S.  Lodewyk. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  6,  p  1043-1051,  December  1988.  8  fig, 
14  ref. 

Descriptors:   'Culverts,   'Fish  passages,   'Baffles, 
Flow  equations,  Fishways,  Hydraulics. 

The  results  of  an  experimental  study  are  presented 
for  the  hydraulics  of  culverts  with  offset  baffles  to 
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pass  fish.  Using  analytical  considerations  and  ex- 
perimental observations,  a  flow  equation  has  been 
developed  between  the  discharge,  diameter,  depth, 
and  slope  for  a  culvert  fishway  with  the  standard 
offset  baffle  system.  The  velocity  field  at  the  slot 
has  also  been  evaluated.  Some  further  experiments 
were  performed  to  assess  the  effect  of  baffle  spac- 
ing and  height  on  the  hydraulics  of  the  culvert 
fishway.  Based  on  preliminary  experimental  obser- 
vations and  theoretical  considerations,  a  functional 
relation  has  been  developed  between  the  dimen- 
sionless  discharge  (Q)  and  the  relative  depth  (yo/ 
D)  for  culvert  fishways  with  the  offset  baffle 
system.  This  relation  has  been  evaluated  using  ex- 
perimental results  on  two  smooth  pipes  and  one 
rough  pipe.  These  relations  are  of  the  form  (Q  = 
C(yo/D)  to  the  n  power),  where  the  average  di- 
mensionless  coefficient  (C)  and  the  exponent  (n) 
have  been  experimentally  found  to  be  equal  to  12.0 
and  2.6,  respectively.  The  velocity  profiles  at  the 
slot  offset  system  are  similar  and  follow  a  power 
law  with  U  and  the  height  of  the  baffles  as  the 
scales.  The  velocity  scale  (U)  in  terms  of  the 
square  root  of  (gDSo)  has  been  found  to  be  equal 
to  12.8(yo/D).  The  effect  of  doubling  the  height 
and  keeping  the  same  spacing  of  the  baffles  in- 
creases the  flow  resistance  appreciably.  Keeping 
the  standard  height  but  reducing  the  spacing  to 
one-half  of  the  standard  spacing  also  improves 
upon  the  performance  of  the  standard  baffle 
system.  (Miller-PTT) 
W89-09406 


RESPONSES  OF  RED  DRUM  (SCIAENOPS 
OCELLATUS)  TO  CALCIUM  AND  MAGNESI- 
UM CONCENTRATIONS  IN  FRESH  AND 
SALT  WATER, 

W.  A.  Wurts,  and  R.  R.  Stickney. 
Aquaculture  AQCLAL,  Vol.  76,  No.  1/2,  p  21-35, 
January  1989.  1  fig,  5  tab,  46  ref.  Texas  Agricultur- 
al Experiment  Station  Grant  H-6556. 

Descriptors:  *Drum,  *Calcium,  "Magnesium, 
•Fish  physiology,  "Survival,  *Bioassay,  Fish  estab- 
lishment, Saline  water,  Aquatic  environment,  Dis- 
solved solids,  Lethal  limit,  Growth,  Fish. 

Red  drum  have  been  successfully  introduced  in 
power  plant  cooling  reservoirs,  inland  lakes  with 
hard  waters  (high  levels  of  Ca  and/or  Mg)  and  in 
several  low  salinity  impoundments  of  West  Texas. 
These  introductions  have  demonstrated  the  ability 
of  the  red  drum  to  adapt  to  a  diverse  range  of 
environmental  conditions  (marine  and  fresh  water). 
Experiments  were  conducted  to  determine  some  of 
the  chemical  aspects  of  water  quality  required  by 
cultured  red  drum  in  fresh  or  salt  water.  Two 
studies  were  conducted  in  fresh  and  two  in  salt 
water  differing  in  concentrations  of  calcium  and 
magnesium.  Red  drum  weighing  1-3  g  each  were 
stocked  at  15  fish  per  1 14-L  tank.  Treatments  were 
replicated  three  times.  Environmental  calcium  sig- 
nificantly affected  red  drum  survival  in  fresh  and 
salt  water;  magnesium  produced  no  discernible 
effect  of  performance.  In  saltwater  (35  g/L  total 
dissolved  solids  (TDS))  experiments,  fish  in  experi- 
mental water  containing  less  than  176  mg/L  calci- 
um exhibited  100%  mortality  within  96  h.  Highest 
survivals  were  observed  in  water  containing  340- 
465  mg/L  calcium.  Red  drum  stocked  in  fresh 
water  (0.56-1.9  g/L  TDS)  with  calcium  concentra- 
tions 1.7  mg/L  or  less  performed  poorly  (0-33% 
survival  after  96  h).  Growth  and  survival  were  not 
significantly  affected  when  calcium  was  between  9 
and  407  mg/L.  These  data  are  consistent  with  the 
recognized  physiological  effects  of  calcium  on 
membrane  permeability  and  its  postulated  function 
in  pore  or  channel  mechanisms.  Generally,  fish 
from  the  first  fresh~and  saltwater  experiments  had 
significantly  better  long-term  (42  days)  survival 
than  those  from  the  second  set  of  experiments. 
This  appeared  to  be  related  to  the  use  of  acid- 
washed  biofiltration  media  (hypothetically  related 
to  the  removal  of  essential  trace  components)  in 
the  second  trials.  (Author's  abstract) 
W89-09514 


EFFECT  OF  MANURES  AND  CHEMICAL  FER- 
TILIZERS ON  THE  PRODUCTION  OF 
OREOCHROMIS  NILOTICUS  IN  EARTHEN 
PONDS, 


Auburn  Univ.,  AL.  International  Center  for  Aqua- 
culture. 

B.  W.  Green,  R.  P.  Phelps,  and  H.  R.  Alvarenga. 
Aquaculture  AQCLAL,  Vol.  76,  No.  1/2,  p  37-42, 
January  1989.  1  fig,  3  tab,  15  ref.  U.S.  Agency  for 
International   Development   grant   DAN-4023-G- 
SS-2074-00. 

Descriptors:  *Waste  disposal,  "Manure,  "Fertiliz- 
ers, "Tilapia,  "Fish  farming,  "Nutrients,  "Nitrogen, 
"Phosphorus,  Aquaculture,  Fish  ponds,  Poultry, 
Primary  productivity,  Respiration. 

The  availability,  cost,  and  ease  of  transport  are 
important  considerations  when  selecting  a  nutrient 
source  for  fish  ponds.  Animal  manures,  which  are 
generally  plentiful  worldwide,  constitute  a  low-to 
intermediate-cost  nutrient  source.  The  effect  of 
weekly  applications  of  similar  quantities  of  nitro- 
gen and  phosphorus  from  three  different  sources 
on  the  production  of  Oreochromis  niloticus  (tila- 
pia) (10,000  fish/ha)  was  studied  in  0.1 -ha  earthen 
ponds.  Layer  chicken  Utter  (500  kg  total  solids 
(TS)/ha),  dairy  cow  manure  (1020  kg  TS/ha)  and 
chemical  fertilizer  (46-0-0  at  30.6  kg/ha  and  0-46-0 
at  62.6  kg/ha)  were  applied  weekly.  Mean  total  net 
production  after  150  days  was  greater  with  chick- 
en litter  (1759  kg/ha),  than  with  dairy  cow  manure 
(1295  kg/ha)  or  chemical  fertilizer  (1194  kg/ha). 
Differences  in  tilapia  production  were  explained  in 
terms  of  net  and  gross  primary  productivity  and 
community  respiration.  (Author's  abstract) 
W89-09515 


FIRST  MEASUREMENT  OF  THE  PRIMARY 
PRODUCTION  OF  EPILITHIC  ALGAE  IN 
LAKE  TANGANYIKA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09521 


WATER     POLLUTION     CAUSED     BY     FISH 
REARING, 

Polish  Academy  of  Sciences,  Chybie.  Fish  Culture 

Experimental  Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09531 


EARLY  LIFE  HISTORIES  OF  THREE  SYMPA- 
TRIC  STICKLEBACKS  IN  A  SALT-MARSH, 

Laval  Univ.,  Quebec.  Dept.  de  Biologic 
For  primary  bibliographic  entry  see  Field  2L. 
W89-09538 


USEABILITY  OF  ORGANIC  DYESTUFFS  FOR 
CONTROL  OF  PH  VALUES  OF  POND  WATER 
(OVERENI  POUZITELNOSTI  ORGANICKYCH 
BARVTV  K  RIZENI  PH  RYBNICNI  VODY), 

Vysoka  Skola  Zemedelska,  Brno  (Czechoslovakia). 
Katedra  Rybarstvi  a  Ochrany  Biosfery. 
Z.  Adamek,  J.  Jirasek,  I.  Sukop,  and  I.  Cermak. 
Acta  Universitatis  Agriculturae  AUAAB7,  Vol. 
34,  No.   1,  p  307-312,   1986.  3  fig,   1  tab,  4  ref. 
English  summary. 

Descriptors:  "Water  quality  control,  "Dye  indus- 
try wastes,  "Hydrogen  ion  concentration,  "Fish 
ponds,  Organic  compounds,  Physicochemical 
properties,  Biological  studies,  Naphthol,  Czecho- 
slovakia, Fish,  Water  pollution  effects,  Phyto- 
plankton. 

The  effect  of  organic  dyestuffs  (naphthol  green 
color  B  and  lemon  yellow  color)  on  the  changes  of 
physico-chemical,  hydrobiological  and  fish  pro- 
duction results  was  studied  in  small  fingerling 
ponds.  The  administration  of  these  dyestuffs  did 
not  affect  the  development  of  phytoplankton,  eval- 
uated using  the  primary  production  estimation  but 
did  cause  a  decrease  in  the  poH  values.  The  surviv- 
al of  fish  was  many  times  higher  in  the  control 
untreated  pond  as  compared  with  the  experimental 
ponds.  Therefore  the  use  of  these  dyes  (naphthol 
green  color  B  and  lemon  yellow  color)  is  not 
recommended  for  decreasing  the  pH  values  of 
water  in  fingerling  ponds.  (Author's  abstract) 
W89-09765 


INCREASED  WATER  LEVEL  LOWERING- 
EFFECT  ON  FISH  POPULATION  (UTVIDET 
SENKNING  I  REGULERTE  INNSJOER- 
EFFEKT  PA  FISKET), 

Oslo  Univ.  (Norway).  Zoological  Museum. 

P  A.SSS 

Fauna  FUNAAO  Vol.  39,  No.  3,  p  85-91,  1986.  4 

fig,  1  tab,  22  ref.  English  summary. 

Descriptors:  "Water  level,  "Fish,  "Environmental 
effects,  "Reservoir  operation,  "Dam  effects, 
"Drawdown,  Norway,  Hydroelectric  powerplants, 
Water  management,  Trout,  Char,  Species  composi- 
tion, Spawning,  Topography,  Turbidity,  Fish  food. 

To  meet  the  constantly  growing  demand  for  elec- 
tricity, the  drawdown  limit  of  some  already  regu- 
lated lakes  has  been  temporarily  or  permanently 
extended.  Some  case  studies  of  the  effects  on 
brown  trout  and  Arctic  Char  populations  are  sum- 
marized. The  increased  lowering  is  less  harmful  to 
the  fish  than  the  original  encroachment,  although 
the  effects  are  not  uniform.  Variations  observed 
are  due  to  local  topography,  regulation  amplitude, 
spawning  possibilities  and  species  composition. 
The  most  serious  effect  of  short-term  lowering  is 
caused  by  increased  turbidity.  In  permanently  low- 
ered reservoirs  the  lowering  itself  has  the  greatest 
effect  on  the  brown  trout  populations  by  reducing 
food  supply.  Increased  lowering  tends  to  alter  the 
balance  between  fish  species.  (Author's  abstract) 
W89-09767 


LONG  DATA  SERIES  ON  FRESH  WATER 
FISH  STOCKS  (LANGVARIGE  FISKERIBIO- 
LOGISKE  FORSKNINGSPROGRAMMER  I 
FERSKVANN), 

Oslo  Univ.  (Norway).  Zoological  Museum. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-09768 


COMPARATIVE  STUDY  OF  EIGHT  MATHE- 
MATICAL MODELS  FOR  THE  RELATION- 
SHIP BETWEEN  WATER  TEMPERATURE 
AND  HATCHING  TIME  OF  EGGS  OF  FRESH- 
WATER FISH, 

Freshwater  Biological  Association,  Windermere 
(England). 

J.  M.  Elliott,  U.  H.  Humpesch,  and  M.  A.  Hurley. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 
No.  2,  p  257-277,  April  1987.  7  fig,  6  tab,  26  ref. 

Descriptors:  "Fish  eggs,  "Hatching,  "Model  stud- 
ies, "Water  temperature,  "Mathematical  models, 
Salmo,  Trout,  Hucho,  Thymallus. 

Three  two-parameter  and  five  three-parameter 
models  are  described  and  presented  in  both  their 
curvilinear  and  linear  forms.  Seven  of  these  models 
were  previously  used  to  describe  the  realtionship 
between  temperature  and  duration  of  egg  develop- 
ment in  freshwater  fish.  Data  for  hatching  time  at 
different  temperatures  are  used  to  test  the  suitabil- 
ity of  the  eight  models  for  six  species  of  freshwater 
fish  from  different  localities;  Salmo  gairdneri,  S. 
trutta,  Salvelinus  alpinus,  S.  fontinalis,  Hucho 
hucho,  and  Thymallus  thymallus.  All  models 
except  one  provide  admissible  solutions  for  all  data 
sets,  but  the  goodness-of-fit  varies  between  models. 
The  three  two-parameter  models  were  the  poorest 
fits  to  the  data.  Of  the  three-parameter  models  the 
quadratic  models  provided  best  fits  and  were  the 
best  general  models  for  all  six  species.  (Author's 
abstract) 
W89-09978 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 


REVIEW  OF  EPA  WATER  QUALITY  BASED 
APPROACH  RESEARCH  PROGRAM. 

Environmental   Protection   Agency,   Washington, 

DC.  Science  Advisory  Board. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-10192 
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Field  9— MANPOWER,  GRANTS  AND  FACILITIES 

Group  9D — Grants,  Contracts,  and  Research  Act  Allotments 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1987  PROGRAM  REPORT  (IL- 
LINOIS WATER  RESOURCES  CENTER), 

Illinois  Univ.  at  Urbana-Champaign.   Water  Re- 
sources Center. 
G.  E.  Stout. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89  129340/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Annual  Report  No.  23,  Report  No.  G1420- 
01,  August  1988.  30p.  USGS  contract  no.  INT  14- 
08-000 1-G 1420.  USGS  project  G1420-01. 

Descriptors:  'Water  Resources  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Illinois, 
Education,  Projects. 

The  University  of  Illinois  Water  Resources  Center 
was  established  in  1963  to  'encourage  and  coordi- 
nate university-wide  planning  and  implementation 
of  interdiscipilinary  programs  for  research  and 
graduate  education  in  water  resources.'  Since  des- 
ignation by  the  Department  of  the  Interior  as  the 
'institute'  for  Illinois,  the  center's  activities  have 
become  statewide.  This  report  describes  research 
accomplishments,  information  transfer,  and  other 
research  activities  of  the  center  during  fiscal  year 
1987.  Working  through  the  center,  researchers  ap- 
plied USGS  funds  to  the  study  of  best  management 
practices  for  controlling  pesticide  runoff  from 
farmland;  a  risk  assessment  model  for  direct-acting 
genotoxins;  hydrology  and  sedimentology  model- 
ing on  Illinois  agricultural  watersheds;  manage- 
ment development  of  aquatic  habitat  in  agricultural 
drainage  systems;  and  the  improvement  of  lake 
water  quality  by  paying  farmers  to  abate  nonpoint 
source  pollution.  (USGS) 
W89- 10421 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(CALIFORNIA  WATER  RESOURCES 

CENTER), 

California    Univ.,    Riverside.    Water    Resources 
Center. 
H.  J.  Vaux. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89  129357/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1410-01,  August  1988. 
29p,  3  tab,  1  fig.  USGS  contract  14-08-0001-G1410. 
USGS  project  G1410-01. 

Descriptors:  'Water  Resources  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Califor- 
nia, Education,  Project. 

This  report  contains  a  synopsis  of  the  result  of 
research  projects  sponsored  under  Grant  No.  14- 
O8-OO01-G1410,  the  1987  Water  Research  Institute 
Program  (WRIP)  for  the  University  of  California 
Water  Resources  Center.  It  also  contains  summa- 
ries of  water  problems  and  issues  in  California  and 
the  Water  Resources  Center's  Program  Goals  and 
Priorities,  Information  Dissemination  Activities 
and  Cooperative  Arrangements.  The  California 
WRIP  package  is  a  subset  of  the  Center's  overall 
research  program  and  consists  of  six  projects  inves- 
tigating the  following  topic  areas:  'Migration  of 
Organic  Chemicals  in  the  Subsurface-Mathemati- 
cal Formulation  and  Modeling,'  'By-Products  of 
Ozone  in  Water  Treatment,'  'Formation  of  Geno- 
toxic  Agents  by  Addition  of  Chloramine  to  Munic- 
ipal Water  Supplies,'  'When  the  Well  Closes  (or 
Does  Not):  Public  Policy  Issues  Regarding  Well 
Closures  in  California,'  and  'Optimal  Conjunctive 
Use  Model  for  Managing  Water  Supply  Systems.' 
(Vaux-Ca,  WRRC) 
W89- 10422 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(NEW  HAMPSHIRE  WATER  RESOURCES  RE- 
SEARCH CENTER), 

New  Hampshire  Univ.,  Durham.  Water  Resources 

Research  Center. 

T.  P.  Ballestero. 

Available   from   National   Technical    Information 

Service,  Springfield,  VA  22161  as  PB89  128458/ 


AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1436-01,  August  1988.  25 
p.  USGS  contract  14-O8-OO01-G1436.  USGS 
project  G 1436-01. 

Descriptors:  'Water  Resources  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'New 
Hampshire,  Education,  Projects. 

This  report  covers  the  activities  of  the  New  Hamp- 
shire Water  Resources  Research  Center  for  the 
period  July  1,  1987  through  June  30,  1988.  The 
results  of  five  research  projects  are  briefly  dis- 
cussed. Projects  include:  drinking  water  treatment, 
cloud  water  and  wet  deposition  chemistry,  hydrau- 
lic mounding  under  community  septic  systems, 
groundwater  chemistry  as  it  relates  to  radionu- 
clides, and  recodification  of  water  laws.  Two  In- 
formation Transfer  projects  are  also  summarized:  a 
hydrologic  field  facility  and  an  Environmental 
Seminar  series.  (USGS) 
W89- 10423 


FISCAL  YEAR  1987  PROGRAM  REPORT  (WIS- 
CONSIN WATER  RESOURCES  CENTER), 

Wisconsin  Univ.,  Madison.  Water  Resources 
Center. 

C.  Chesters,  and  K.  J.  Sherman. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89  128441/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1458-04,  August  1988. 
41p.  USGS  contract  14-01-0001-G1458.  USGS 
project  G1458-04. 

Descriptors:  'Water  Resources  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Wiscon- 
sin, Education,  Projects. 

As  in  recent  years,  the  FY87  Wisconsin  Water 
Resources  Center's  annual  program  centered  on 
groundwater  quality.  Projects  that  focused  on  the 
institutional  perspectives  of  groundwater  contami- 
nation and  how  these  factors  influence  public  and 
private  decisions  augmented  the  technical  aspects 
of  the  program.  In  addition,  the  important  issues  of 
flood  routing  and  nonpoint  source  pollution  were 
addressed.  Maintenance  and  dissemination  of 
water-related  information  have  proved  beneficial 
to  university  faculty,  staff  and  students,  state 
agency  personnel,  state  legislators  and  other  deci- 
sionmakers, private  consultants,  environmental 
groups  and  the  general  public.  During  FY87  the 
Water  Resources  Center  continued  to  provide 
training  for  undergraduate  and  graduate  students. 
Eight  graduate  students  received  training  and 
practical  experience  in  the  areas  of  geology  and 
geophysics,  water  analysis  and  field  studies,  map- 
ping techniques,  scientific  report  writing,  civil  and 
environmental  engineering,  flood  routing  and  pres- 
entation of  results  at  professional  meetings.  Two 
undergraduate  hourly  help  students  and  a  graduate 
student  in  Library  Science  were  provided  with 
training  in  library  reference  services,  computer 
cataloging,  press  room  operation  and  publications 
production.  (USGS) 
W89- 10424 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(ALASKA  WATER  RESEARCH  CENTER), 

Alaska  Univ.,  Fairbanks.  Water  Research  Center. 
E.  Brown. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-162317/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Institute  of  Northern  Engineering,  Report 
No.  G1407-01,  October  1988.  37p.  USGS  contract 
14-08-O001-G1407. 

Descriptors:  'Water  Resources  Institutes,  'Re- 
search, 'Training,  'Information  transfer,  'Alaska, 
Education,  Projects. 

Seven  small  projects  were  funded  by  the  U.S. 
Geological  Survey  (USGS)  Federal  Cooperative 
Water  Resource  Program  in  Fiscal  Year  1987.  One 
project  studied  the  paleohydrology  of  the  Tanana 
River  to  better  understand  future  floods  in  interior 
Alaska.  Another  project  is  examining  how  benzene 
interacts  with  groundwater  when  found  in  north- 
ern regions.   A  third  project  is  reexamining  the 


details  of  the  nitrogen  cycle  and  how  it  affects  a 
subarctic  lake.  Another  project  collected  informa- 
tion on  arsenic  contamination  of  groundwater  and 
has  produced  a  risk  assessment  publication  to  bene- 
fit the  public.  Stable  nitrogen  isotopes  are  being 
used  in  another  project  to  determine  the  sources  of 
nitrate  in  groundwaters  of  interior  Alaska.  Another 
project  has  assessed  stream  flow  sediment  trans- 
port for  engineering  projects  and  finally,  one 
project  suggests  that  atomic  absorption  spectro- 
photometers can  be  modified  to  measure  15N/14N 
ratios  in  a  variety  of  substances  pulsed  with  15N. 
During  1987,  the  Water  Research  Center  adminis- 
tered about  21  water  related  research  projects  and 
provided  training  to  approximately  23  graduate 
students  and  several  undergraduate  assistants.  Co- 
operative research  and/or  exchanges  were  made 
with  Alaskan  agencies,  the  Alaska  Cooperative 
Extension  Service,  and  the  U.S.  Department  of 
Energy.  (USGS) 
W89- 10442 


ANNUAL  PROGRAM  REPORT-1988  (FY1987) 
(MASSACHUSETTS  WATER  RESOURCES  RE- 
SEARCH CENTER), 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
P.  J.  Godfrey. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-162283/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G1428-01,  December  1988.  53p. 
USGS  contract  14-08-O001-G1428. 

Descriptors:  'Water  Resources  Institutes,  'Massa- 
chusetts, 'Research,  'Information  transfer,  'Train- 
ing, Education,  Projects. 

The  1987-88  Massachusetts  WRRC  program  (Fed- 
eral FY87)  focused  on  areas  of  high  priority  for  the 
state  and  region:  acid  deposition  impacts,  minimi- 
zation of  nitrate  groundwater  contamination, 
drinking  water  pricing,  and  proposed  water  diver- 
sion from  a  'Wild  and  Scenic'  river.  Support  for 
the  Geological  Survey  through  the  Water  Re- 
sources Institute  Program  (WRIP)  was  supple- 
mented by  cooperative  agreements  with  the  Massa- 
chusetts Division  of  Fisheries  and  Wildlife  Cooper- 
ative Aquatic  Research  Program  (CARP),  Execu- 
tive Office  of  Environmental  Affairs,  and  the  Na- 
tional Park  Service.  A  high  level  of  University 
support  continued.  WRIP  projects  studied  central 
Massachusetts  cloud  and  fog  acidity,  peat  use  in 
rural  sewage  systems  to  minimize  nitrate  ground- 
water contamination,  and  determination  of  true 
water  costs  to  help  plan  new  sources  or  infrastruc- 
ture renovation.  CARP  funded  5  projects:  Phase 
III  of  the  Acid  Rain  Monitoring  Project  quarterly 
testing  of  500  random  and  300  special  interest 
surface  waters  entered  the  fourth  year  of  a  10-year 
program;  investigation  of  the  effect  of  acid  deposi- 
tion on  lake  sediment  microorganisms  in  Lake  sedi- 
ments that  may  play  a  role  in  methylating  heavy 
metals  such  as  Hg;  study  of  mechanisms  control- 
ling aluminum  mobility  in  watersheds  subject  to 
acid  deposition  and  a  study  of  acid  deposition 
impacts  on  salamander  communities;  research  on 
sulfate  reduction  in  lakes  as  a  natural  acid  neutral- 
izing mechanism;  and  an  Aquatic  Toxicology  Pro- 
gram focused  on  new  methods  for  evaluating 
major  river  system  fisheries  impacts  of  point  and 
nonpoint  pollutant  discharges.  Information  Trans- 
fer provided  a  monthly  newsletter,  quarterly  ARM 
newsletter,  research  publications,  the  Acid  Rain 
Report  to  media,  and  Acid  Rain  in  Massachusetts 
written  for  the  public.  (USGS) 
W89- 10443 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(TEXAS  WATER  RESOURCES  OJSTrTUTE), 

Texas  A  and  M  Univ.,  College  Station.   Water 
Resources  Inst. 
W.  R.  Jordan. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89- 162275/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. 33p.  Program  Report  G1451-01,  October 
1988.  33p,  USGS  project  G1451-01. 
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MANPOWER,  GRANTS  AND  FACILITIES— Field  9 


Grants,  Contracts,  and  Research  Act  Allotments — Group  9D 


Descriptors:  *Water  Resources  Institutes,  *Texas, 
•Research,  'Information  transfer,  *Training,  Edu- 
cation, Projects. 

Stochastic  simulation  of  the  NPS  runoff  process  is 
being  used  to  describe  NPS  pollution  load  behav- 
ior in  statistical  terms.  Many  water  pollutants  are 
transported  on  particles.  Mathematical  modeling  is 
being  combined  with  laboratory  and  field  analyses 
to  develop  accurate  descriptions  of  particle-parti- 
cle and  particle-toxicant  behavior.  Actual  perform- 
ance of  wastewater  disposal  systems  using  land 
application  was  evaluated  across  the  state.  None  of 
the  systems  studied  were  contributing  to  ground- 
water pollution,  but  several  problems  were  identi- 
fied and  traced  to  improper  system  management. 
Simulation  models  were  applied  to  the  12-reservoir 
system  of  the  Brazos  River  Basin  to  quantify  bene- 
fits from  system  operation  as  opposed  to  individual 
reservoir  operation.  A  new  model  was  developed 
to  allow  quantification  of  water  rights  and  institu- 
tional constraints  on  firm  yield  at  various  control 
points  within  the  reservoir  system.  The  Water 
Analysis,  Technical  Evaluation  and  Retrieval 
System  (WATERS)  software  program  has  been 
developed  and  implemented  by  the  Texas  Agricul- 
tural Extension  Service  in  its  soil  and  water  testing 
laboratory.  It  provides  faster,  more  complete  and 
accurate  recommendations  that  will  assist  manage- 
ment of  waterbased  operations.  Intensively  man- 
aged forest  lands  contribute  significantly  to  sedi- 
ment production  and  water  quality  degradation.  A 
regional  data  base  on  runoff  and  sediment  transport 
was  developed  from  a  long-term  research  project 
which  began  in  1977.  Data  will  be  useful  for  re- 
gional hydrologic  analyses  in  Texas,  Arkansas  and 
Oklahoma.  (USGS) 
W89-10444 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(IOWA  WATER  RESOURCES  RESEARCH  IN- 
STITUTE), 

Iowa  State  Water  Resources  Research  Inst.,  Ames. 
T.  A.  Austin. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-162309/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G-1422-01,  (1988).  40p.  USGS 
contract  14-08-0001-G-1422.  USGS  project  G1422- 
01. 

Descriptors:  *Water  Resources  Institutes,  *Iowa, 
•Research,  •Information  transfer,  *Training,  Edu- 
cation, Projects. 

The  Iowa  State  Water  Resources  Research  Insti- 
tute FY  1987  research  program  (University  of 
Iowa  and  Iowa  State  University)  was  funded  by 
the  U.S.  Department  of  the  Interior,  Geological 
Survey  (grant  of  $105,130)  and  the  State  of  Iowa 
(grant  of  $100,000).  The  research  program  was 
centered  in  three  areas  critical  to  Iowa's  natural 
resource  program  pertaining  to  water:  (1)  Nitrogen 
and  Pesticide  Transformation,  Fate  and  Transport 
in  Groundwater  and  Surface  Waters;  (2)  Environ- 
mental Management  of  Wetlands  in  Iowa;  and  (3) 
Groundwater  Management.  Federal  grant  funds 
were  used  to  initiate  three  new  projects  concern- 
ing: (1)  the  fate,  transformation  and  transport  of 
atrazine  and  alachlor  in  groundwater;  (2)  the  eval- 
uation of  methods,  such  as  greenbelts,  to  retain 
riparian  wetlands  in  Iowa;  and  (3)  the  fate  and 
transformation  of  nitrogen  in  small  agricultural 
streams.  One  study  was  continued  involving  devel- 
opment of  a  rapid  assessment  of  available  nitrate- 
nitrogen  so  rational  fertilizer  decisions  could  be 
made  by  farmers.  (USGS) 
W89-10446 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(LOUISIANA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Louisiana  Water  Resources  Research  Inst.,  Baton 
Rouge. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-162291/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1425-02,  October  1988. 
43p.  USGS  contract  14-08-0001-G1425.  USGS 
project  G1425-02. 


Descriptors:  *Water  Resources  Institutes,  •Re- 
search, *Information  transfer,  'Training,  •Louisi- 
ana, Education,  Project. 

The  1987  cooperative  research  program  of  the 
Louisiana  Water  Resources  Research  Institute  ad- 
dressed priority  water  resources  problem  areas 
identified  for  Louisiana-management  of  surface 
water  supplies,  groundwater  quality  control  and 
restoration,  and  wastewater  treatment  alternatives. 
Four  research  projects  funded  to  address  these 
priority  issues  were:  (1)  Stable  Isotope  Tracing  of 
Surface-Water  Contamination  and  Cross-Forma- 
tional  Flow  in  the  Baton  Rouge  Aquifer,  (2)  The 
Reduction  of  Trihalomethand  and  Other  Chlorin- 
ated Hydrocarbons  in  Drinking  Water  of  Munici- 
palities of  Less  than  10,000  Via  Incline  Cascade 
Air  Stripping,  (3)  Use  of  Surface  Waters,  (4)  Per- 
formance Evaluation  of  an  Artificial  Wetland 
Tracing  a  Facultative  Lagoon  Effluent.  Coopera- 
tive efforts,  both  in  research  and  in  information 
transfer,  were  expanded  in  Fiscal  Year  1987.  Joint 
activities  between  the  institute  and  state  agencies, 
and  between  the  institute  and  other  university  or- 
ganizations were  developed.  (Tittlebaum-La.  U., 
WRRI) 
W89- 10447 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(WEST  VIRGFNIA  WATER  RESEARCH  INSTI- 
TUTE), 

West   Virginia   Univ.,    Morgantown.    Water   Re- 
search Inst. 
C.  R.  Jenkins. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-162267/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1457-01,  June  1988.  47p. 
USGS  contract  14-08-0001-G1457.  USGS  project 
G1457-01. 

Descriptors:  *Water  Resources  Institutes,  •Re- 
search, *Information  transfer,  'Training,  'West 
Virginia,  Education,  Projects. 

The  West  Virginia  Water  Research  Institute  Pro- 
gram for  1987  was  planned  in  collaboration  with 
state  and  Federal  agencies.  Eight  research  projects, 
two  technology  transfer  projects,  and  one  data 
management  project  supported  26  students.  White 
and  Waldron  observed  mutagenic  activity  caused 
by  organics  attached  to  river  sediments.  Bisson- 
nette  found  that  some  coliform  bacteria  are  unable 
to  grow  at  low  oxygen  tensions,  but  Escherichia 
coli  grows  anaerobically.  Kite  has  identified  diag- 
nostic evidence  of  debris  flows  and  associated  it 
with  floods  of  1949,  1969,  and  1985.  Keller  and 
Marshall  identified  indicators  of  subtle  effects  of 
iron  on  behavior,  development,  and  survival  of 
fish.  Hinton  and  Lantz  found  groundwater  from  a 
coal  coking  site  to  be  lethal  to  test  fish.  Fathead 
minnows  are  good  indicators  of  developmental 
toxicity  while  the  Japanese  medaka  is  better  for 
carcinogenicity  testing.  Samuel  and  co-workers 
found  that  on  occasion  cattial  marshes  did  not  raise 
the  pH  of  acid  mine  drainage  and  iron,  and  sulfates 
are  not  consistently  reduced.  Wildlife  did  well  on 
the  study  sites.  Sencindiver  and  co-workers  found 
that  phosphatic  clay  seals  would  reduce  soil  per- 
meability but  compaction  had  a  greater  reducing 
effect.  The  seals  greatly  reduced  iron,  magnesium, 
manganese,  aluminum,  and  sulfate  in  the  percolat- 
ing water.  Sack  and  co-workers  found  that  low 
cost  bottom  ash  could  be  substituted  for  sand  in  a 
recirculating  sand  filter  and  achieve  over  94% 
removal  of  biochemical  oxygen  demand,  suspend- 
ed solids,  and  ammonia  nitrogen  at  loading  rates  as 
high  as  6  GFD/  sq  ft.  Keller  directed  the  'West 
Virginia  Water  Research  Information  Exchange 
Conference'  which  was  poorly  attended  due  to  a 
near  record  snowstorm.  Proceedings  are  at  the 
printers.  Wimmer  and  co-workers  presented  the 
'WV  Groundwater  '87:  Status  and  Future  Direc- 
tions' conference  attended  by  over  150  people.  A 
proceedings  is  in  preparation.  Gidley  and  Dix  have 
compiled  over  300  documents  representing  WVU 
fugitive  water  resources  information  into  a  com- 
puterized data  base  with  the  capability  of  retriev- 
ing abstracts  based  on  key  words.  (Jenkins-WV 
Univ.,  WRRI) 
W89-10448 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(COLORADO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Colorado  State  Univ.,  Fort  Collins.  Water  Re- 
sources Research  Inst. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-178560/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1411-01,  Annual  Report 
No.  24,  August  1988.  33p.  USGS  contract  14-08- 
0001-G1411. 

Descriptors:  *Water  Resources  Institutes,  •Colora- 
do, 'Research,  'Training,  'Information  transfer, 
Education,  Projects. 

The  24th  annual  report  describes  the  Institute's 
progress  in  research  and  technology  development 
on  priority  problems  which  confront  Colorado's 
water  managers.  The  FY1987  program  included 
the  following  research  projects.  Project  02:  Water 
Rights  Implications  of  Water  Quality  Regulation  in 
Colorado.  Water  quality  regulations  contain  legal 
requirements  which  tend  to  conflict  with  or  con- 
strain the  administration  of  the  personal  property 
rights  of  water  right  owners,  which  is  of  great 
concern  in  Colorado.  This  project  analyzed  the 
present  Colorado  law  governing  water  quality/ 
quantity  considerations,  identified  problems  and 
recommended  changes  in  the  current  approach. 
Project  03:  The  Economic  Role  of  Water  in  Colo- 
rado. Economic  activity  in  Colorado  is  heavily 
dependent  upon  availability  and  cost  of  water  sup- 
plies. This  project  developed  a  state-level  econom- 
ic input/output  model  as  a  tool  for  guidance  on 
economic  development  in  both  public  and  private 
sectors  and  to  estimate  environmental  and  social 
impacts  for  project  evaluations.  Project  04:  Incen- 
tives for  Improving  Irrigation  Efficiency  in  the 
South  Platte  Basin.  Demands  for  urban  water 
supply  have  led  to  pressures  for  transfer  of  water 
from  agricultural  to  urban  use.  This  project  investi- 
gated the  feasibility  of  legal  and/or  financial  incen- 
tives for  improving  irrigation  efficiency  to  provide 
additional  urban  water  supplies.  Project  05:  Injec- 
tion Recharge  in  the  Denver  Groundwater  Basin: 
Operational  Alternatives.  Municipal  water  de- 
mands in  the  Denver-Metropolitan  region  are 
being  met  in  part  by  pumping  from  deep  bedrock 
aquifers,  and  water  levels  have  declined  in  parts  of 
the  basin.  This  project  focused  on  operational  al- 
ternatives for  recharging  Denver's  Arapahoe  Aq- 
uifer. This  approach  also  describes  the  Institute's 
technology  transfer  program  and  other  research 
funded  by  its  state  appropriation.  (USGS) 
W89-10486 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(CONNECTICUT  INSTITUTE  OF  WATER  RE- 
SOURCES), 

Connecticut   Univ.,    Storrs.    Inst,    of  Water   Re- 
sources. 
D.  R.  Miller. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-171524/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  G1412-01.  October  1988.  30p.  USGS 
contract  14-08-0001-G1412.  USGS  project  USGS 
G1412-01. 

Descriptors:  'Water  Resources  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Con- 
necticut, Education,  Projects. 

Connecticut's  Institute  of  Water  Resources  1987-88 
research  and  information  transfer  projects  focused 
on  water  quality  management  and  protection,  hy- 
drologic cycle  modeling,  wetland  restoration,  acid 
precipitation,  groundwater,  lake  management,  and 
water  allocation.  Funded  research  projects  includ- 
ed: design  and  testing  of  an  interactive  ground  and 
surface  water  hydrologic  model  (02);  chemical  and 
physical  interactions  of  groundwater  organics  and 
metals  with  soils  (03);  using  scaled  chrysophytes  to 
infer  changes  in  paleolimnological  environments 
(04);  evaluation  of  groundwater  flow  using  'Down- 
Well/Down-Well'  and  'Down-Well/Surface'  resis- 
tivity techniques  (05);  and,  design  and  testing  of  an 
improved  method  for  electrochemical  recovery  of 
metals  from  wastewater  (06).  Information  transfer 
conference  topics  included:  wetlands  and  develop- 
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ment  compatibility  issues,  metal  recovery  from 
wastewater,  lake  management,  aquifer  protection, 
Geographical  Information  Service,  and  water  allo- 
cation ('Quinnipiac  River:  A  Case  Study')-  (USGS) 
W89- 10503 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10A.  Acquisition 
And  Processing 


AVAILABILITY  AND  ACCESS  TO  GROUND- 
WATER-RELATED  INFORMATION  AND 
DATA, 

Tennessee  Valley  Authority,  Knoxville. 
C.  D.  Tockstein,  and  B.  C.  Dorwart. 
IN:  Ground-Water  Contamination:  Field  Methods. 
American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  1988.  p  35-40,  1  fig,  3  ref. 

Descriptors:  'Hydrologic  data  collections,  'Infor- 
mation exchange,  'Groundwater  data,  'Data  stor- 
age and  retrieval,  'Data  processing,  Automation, 
Data  collections,  Information  retrieval. 

For  many  years  it  has  been  apparent  that  the  ever- 
increasing  volume  of  information  and  data  accu- 
mulated in  all  fields  of  human  experience  is  far 
outpacing  the  individual's  capacity  to  absorb  even 
a  small  part  of  it.  It  is,  in  fact,  impossible  to  keep 
current  in  one's  own  field  of  expertise  without  a 
systematic  approach  to  screening,  cataloging,  and 
retrieving  pertinent  information.  In  recent  years, 
the  use  of  computer  technology  to  create  automat- 
ed systems  has  provided  a  means  to  at  least  partial- 
ly mitigate  the  problem.  ASTM  Subcommittee 
D  18.95  on  Information  Retrieval  and  Data  Auto- 
mation has,  as  part  of  its  scope  of  responsibilities, 
the  charge  to  keep  current  on  the  status  of  such 
systems  and  report  this  information  to  the  geotech- 
nical  community.  The  current  status  of  the  avail- 
ability and  accessibility  of  groundwater  informa- 
tion known  to  the  subcommittee  is  reported.  Infor- 
mation available  to  the  subcommittee  shows  that  a 
well-coordinated  program  of  water  data  collection 
and  dissemination  is  currently  ongoing  under  the 
auspices  of  the  U.S.  Geological  Survey's  Office  of 
Water  Data  Coordination.  The  interests  of  the 
groundwater  community  can  best  be  served  by 
encouraging  the  continued  and  expanded  use  of 
this  program  to  provide  a  means  for  all  to  benefit 
from  the  collective  experience  and  knowledge 
available.  (See  also  W89-10153)  (Author's  abstract) 
W89-10156 


IOC.  Secondary  Publication 
And  Distribution 


SANITARY  LANDFILLS  (AUG  86-SEP  88):  CI- 
TATIONS FROM  THE  COMPENDEX  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 


field, VA. 

For  primary  bibliographic  entry  see  Field  5E. 

W89- 10251 


ENVIRONMENTAL  IMPACTS:  COMPUTER 
ANALYSIS  (JAN  70-SEP  88).  CITATIONS 
FROM  THE  NTIS  BIBLIOGRAPHIC  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10252 


HEAVY  METALS  IN  DRINKING  WATER: 
STANDARDS,  SOURCE,  AND  EFFECTS  (JAN 
76-SEP  88).  CITATIONS  FROM  THE  ENERGY 
DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10253 


SEWER  REHABILrTATION  (JAN  77-AUG  88). 
CITATIONS  FROM  THE  SELECTED  WATER 
RESOURCES  ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-10259 


ACID  PRECIPITATION. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10299 


BIBLIOGRAPHY  OF  REPORTS  ON  THE  HY- 
DROLOGY OF  OKLAHOMA  PREPARED  BY 
THE  U.S.  GEOLOGICAL  SURVEY  AND  COOP- 
ERATING AGENCIES,  1901-88, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 
J.  S.  Havens. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-33,  1989.  63p,  350  ref. 

Descriptors:  'Oklahoma,  'Bibliographies,  'Hy- 
drology, 'Water  resources,  Data  collections,  Re- 


Reports  on  the  hydrology  of  Oklahoma  have  been 
issued  by  the  U.S.  Geological  Survey  since  1901. 
This  bibliography  lists  reports  on  hydrology  in 
Oklahoma  prepared  by  the  U.S.  Geological  Survey 
and  the  principal  State  cooperating  agencies,  the 
Oklahoma  Geological  Survey  and  the  Oklahoma 
Water  Resources  Board.  Of  the  nearly  350  reports 
issued  from  1901  through  1988,  about  200  have 
been  concerned  primarily  with  groundwater;  the 
remainder  have  dealt  with  some  aspect  of  surface 
water,  water  quality,  or  geology.  The  reports  are 
listed  by  agency  and  report  type,  and  are  indexed 
both  by  author  and  subject.  (USGS) 


W89-10438 


10D.  Specialized  Information 
Center  Services 


DEVELOPMENT,  MANAGEMENT,  AND 
ANALYSIS  OF  A  LONG-TERM  ECOLOGICAL 
RESEARCH  INFORMATION  BASE:  EXAMPLE 
OF  MARINE  MACROBENTHOS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-10098 


AVAILABILriY  AND  ACCESS  TO  GROUND- 
WATER-RELATED  INFORMATION  AND 
DATA, 

Tennessee  Valley  Authority,  Knoxville. 

For  primary  bibliographic  entry  see  Field   10A. 

W89-10156 


GEOGRAPHIC       INFORMATION       SYSTEM 
INDEX  FOR  THE  STATE  OF  TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-10475 


WATER  RESOURCES  ACTrvnTES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  ELLINOIS, 
1988, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89- 10479 


AGGREGATION  OF  MINNESOTA  WATER- 
USE  DATA  AND  TRANSFER  OF  DATA  TO 
THE  NATIONAL  WATER-USE  DATA  SYSTEM: 
PROCEDURES  AND  PROGRAMS, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6D. 
W89-10492 


10F.  Preparation  Of  Reviews 


FOREST    DECLINE    AND    ACTOIC    DEPOSI- 
TION, 

Electric  Power  Research   Inst.,   Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-09345 


EFFECTS  OF  MINERAL  ACDD  DEPOSITION 
ON  CONCENTRATIONS  OF  DISSOLVED  OR- 
GANIC ACIDS  IN  SURFACE  WATERS, 

Environmental  and  Social  Systems  Analysts  Ltd., 
Vancouver  (British  Columbia). 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10362 
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ACCLIMATIZATION 

Effects  of  Mixture  and  Acclimation  on  Removal 

of  Phenolic  Compounds  in  Soil, 

W89-09657  5B 

Acclimation-induced  Changes  in  Toxicity  and 
Induction  of  Metallothionein-like  Proteins  in  the 
Fathead  Minnow  Following  Sublethal  Exposure 
to  Zinc, 
W89-10009  5C 

ACETONE 

Application  of  the  Two-Film  Model  to  the  Vol- 
atilization of  Acetone  and  t-Butyl  Alcohol  from 
Water  as  a  Function  of  Temperature, 
W89-10510  5B 

ACETYLENE  REDUCTION 

Dinitrogen  Fixation  in  the  Wet  Meadows  and 

Emergent   Zones  of  Two   Nebraska   Sandhills 

Lakes, 

W89-09624  2H 

ACID  MINE  DRAINAGE 

Constructed  Wetlands  for  the  Treatment  of  Acid 

Mine  Drainage, 

W89-09388  5D 

Evaluation  of  Trace  Element  Release  Associated 

with  Acid  Mine  Drainage, 

W89-09550  5B 

Diel  Variations  in  Iron  Chemistry  in  an  Acidic 

Stream    in    the    Colorado    Rocky    Mountains, 

U.S.A., 

W89-09670  2K 

Field  Investigation  of  a  Small-Diameter,  Cylin- 
drical, Contaminated  Groundwater  Plume  Ema- 
nating   from    a    Pyritic    Uranium-Tailings    Im- 
poundment, 
W89-10186  5B 

Acid      Ground-Water      Contamination      from 
Copper  Mining  near  Globe,  Arizona:  I.  Over- 
view, 
W89-10345  5B 

Acidic     Ground-Water     Contamination  from 

Copper  Mining  near  Globe,  Arizona:  II.  Neu- 
tralization Capacity  of  Alluvium, 

W89- 10346  5B 

Preimpoundment  Hydrological  Conditions  in 
the  Swatara  Creek  and  Estimated  Postimpound- 
ment  Water  Quality  in  and  Down  Stream  from 
the  Planned  Swatara  State  Park  Reservoir,  Leb- 
anon and  Schuylkill  Counties,  Pennsylvania, 
W89-10413  5B 

ACID  RAIN 

Water  Chemistry  Methods  in  Acid  Deposition 
Research:  A  Comparative  Study  of  Analyses 
from  Canada,  Norway,  and  the  United  States, 
W89-09282  5A 

Effects  of  Simulated  Acid  Rain  on  Growth  Rate 

in  a  Spruce-Living  Spider, 

W89-09288  5C 

Statistical  Analysis  of  Precipitation  Chemistry 
Measurements  over  the  Eastern  United  States: 
Part  I.  Seasonal  and  Regional  Patterns  and  Cor- 
relations, 
W89-09302  5B 

Statistical  Analysis  of  Precipitation  Chemistry 
Measurements  over  the  Eastern  United  States: 
Part  II.  Kriging  Analysis  of  Regional  Patterns 
and  Trends, 
W89-09303  5B 

Statistical  Analysis  of  Precipitation  Chemistry 

Measurements  over  the  Eastern  United  States: 

Part  III.  The  Ionic  Balance  among  Chemical 

Constituents, 

W89-09304  5B 


Statistical  Analysis  of  Precipitation  Chemistry 
Measurements  over  the  Eastern  United  States: 
Part  IV.  The  Influences  of  Meteorological  Fac- 
tors, 
W89-09305  5B 


Forest  Decline  and  Acidic  Deposition, 
W89-09345 


5C 


Chemical  Changes  in  Simulated  Raindrops  Fol- 
lowing Contact  with   Leaves  of  Four  Boreal 
Forest  Species, 
W89-09375  5B 

Comparative  Study  of  Ion  Composition  of  Pre- 
cipitation in  Two  Industrialized  Cities  in  Canta- 
bria  (Spain), 
W89-09554  5B 

Standard    Error   Calculations    for    Non-Seasalt 
Constituents  in  Marine  Precipitation, 
W89-09613  2K 

Bulk  and  Wet  Atmospheric  Deposition  Chemis- 
try at  Pallanza,  (N.  Italy), 
W89-09615  5B 

Increasing    Contributions   of  Nitrogen   to   the 
Acidity  of  Surface  Waters  in  Norway, 
W89-09617  5B 

Precipitation  and  Streamwater  Chemistry  from 
Undisturbed  Watersheds  in  the  Cascade  Moun- 
tains of  Oregon, 
W89-09618  2H 

Acid  Deposition:  Unraveling  a  Regional  Phe- 
nomenon, 
W89-09630  5B 

Soil  Solution  Chemistry  in  an  Alpine  Watershed, 

Front  Range,  Colorado,  USA, 

W89-09669  5B 

Excess  and  Deficit  of  Sulfate  in  Polar  Snow, 
W89-09673  2C 

Study  on  Phosphate  and  Other  Chemical  Com- 
ponents   in    Precipitation    in    Donghu    Lake, 
Wuhan  (in  Chinese), 
W89-09747  5B 

Wet  Deposition  of  Excess  Sulfate  at  Macquarie 

Island,  54  degrees  S, 

W89-09905  5B 

Comparisons  of  Sulfate  and  Nitrate  Production 
in    Clouds    on    the    Mid-Atlantic    and    Pacific 
Northwest  Coasts  of  the  United  States, 
W89-09906  5B 

Acidity    of    Atmospheric    Deposition    in    the 

Lower  Tamar  Valley,  Tasmania, 

W89-09916  5B 

Statewide  Survey  of  Aquatic  Ecosystem  Chem- 
istry; 1986, 
W89-10197  5B 

Acid  Deposition  Research  Program.  Volume  1 1 : 
Acidic  Deposition  and  the  Environment,  A  Lit- 
erature Overview, 
W89- 10201  5C 

Heavy   Metals  in   Drinking  Water:   Standards, 
Source,  and  Effects  (Jan  76-Sep  88).  Citations 
from  the  Energy  Data  Base. 
W89-10253  5B 

Meteorological  Aspects  of  Wet  Deposition  in 

Southern  Finland, 

W89-10261  5B 

Relation  of  Trace  Metal  Body  Burdens  and  Gill 
Damage  in  Fish  to  Surface  Water  Acidification 
from  Atmospheric  Deposition, 
W89- 10271  5C 


Near-Real  Time  Infrared  Observations  of  Acidic 
Sulfates  in  'Clean'  Air  at  Mauna  Loa,  Hawaii, 
W89- 10278  5  A 

Aerosol  Nitrate  and  Sulfate:  Measurements  by 
Three  Different  Co-Located  Samplers, 
W89-10279  7B 

Sulfur  Dioxide-Hydrogen  Peroxide  Relation- 
ships in  Clear  Air,  Clouds,  and  Precipitation, 
W89-10287  5B 

Trade  Off  Between  the  Complexity,  Input  Data 
and  Scale  of  Application  of  the  RAINS-lake 
Model:  a  Statistical  Analysis, 
W89- 10288  7B 

Sensitivity     Studies     from     Two     Scavenging 
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Sorption  Behavior  of  Some  Organophosphorus 
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Aquatic  Toxicity  and  Fate  of  Brass  Dust, 
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Bentonite  Liner  to  Contain  Brine, 
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Design  and  Construction  of  a  Prehydrated  Sand- 
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'We  want  water,  not  gold', 
W89-09628 


6E 


BUTYL  ALCOHOL 

Application  of  the  Two-Film  Model  to  the  Vol- 
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Use  of  Zoogloea  ramigera  in  Wastewater  Treat- 
ment Containing  Cr(VI)  and  Cd(II)  Ions, 
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Groundwater  Conditions  in   the  Anza-Terwil- 
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nia, 1973-86, 
W89-10434  4B 
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Deposition  of  Calcium  Carbonate  in  Foundation 

Drain  Holes, 
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CALCTTE 
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Aquifers, 
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Accurate,  Relatively  Simple  Calculation  of  the 
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Santa  Clara  Valley  (Silicon  Valley),  California, 

Case  Study, 
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Late  Quaternary  Climate,  Tectonism,  and  Sedi- 
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Late  Quaternary  Deposits  beneath  Clear  Lake, 
California;  Physical  Stratigraphy,  Age,  and  Pa- 
leogeographic  Implications, 
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Correlations  of  the  Clear  Lake,  California,  Core 
CL-73-4  Pollen  Sequence  with  Other  Long  Cli- 
mate Records, 
W89-10143  2J 

Diatom  Biostratigraphy  and  the  Paleolimnology 
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Correlations  and  Age  Estimates  of  Ash  Beds  in 
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Radiocarbon  Content,  Sedimentation  Rates,  and 
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W89-10147  2J 

Amino-acid  Diagenesis  and  Its  Implication  for 
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Reconnaissance  Investigation  of  Water  Quality, 

Bottom   Sediment,   and  Biota  Associated  with 
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Aquifer-Test  Evaluation  and  Potential  Effects  of 
Increased  Groundwater  Pumpage  at  the  Stove- 
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Preliminary  Assessment  of  Sources,  Distribution 

and  Mobility  of  Selenium  in  the  San  Joaquin 

Valley, 

W89-10473  5B 

Test    Holes    for    Monitoring    Surface-Water/ 
Groundwater    Relations    in    the    Cottonwood 
Creek  Area,  Shasta  and  Tehama  Counties,  Cali- 
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Groundwater   Quality   in   the   Lompoc    Plain, 
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Research:  A  Comparative  Study  of  Analyses 
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Interpretation  of  Oxygen  and  Sulfur  Isotopes 
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Effects  of  Acidic  Deposition  on  Aquatic  Re- 
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Tracer  Movement, 
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Gravel:  Nonconservative  Transport  of  Molyb- 
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on  the  Sensitivity  of  the  Acetylcholinesterase 
System  of  the  Fish,  Channa  punctatus  (Bloch), 
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Early  Diagenesis  of  Organic  Matter  in  Water  of 
Lake   Haruna.    II,   Carbohydrates   and   Amino 
Acids  in  Suspended  Particle,  Sinking  Particle 
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Phagotrophic    Sustenance    of    a    Metalimnetic 

Phytoplankton  Peak, 

W89-09741  2H 
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Exposed  to  Elevated  C02  Concentrations  on  an 
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W89-09306     5A 
W89-09307     4A 
W89-09308     7C 
W89-09309     7C 
W89-09310     7C 
W89-093U     2F 
W89-09312     5B 
W89-09313     2E 
W89-09314     2F 
W89-09315     4A 
W89-09316     2F 
W89-09317     2F 
W89-09318     4C 
W89-09319     2F 
W89-09320     2E 
W89-09321     5B 
W89-09322     8B 
W89-09323     2C 
W89-09324     2F 
W89-09325     2F 
W89-09326     2F 
W89-09327     2F 
W89-09328     2C 
W89-09329     2K 
W89-09330     2F 
W89-09331     2K 
W89-09332     2L 
W89-09333     5B 
W89-09334     4B 
W89-09335     7A 
W89-09336     50 
W89-09337     2K 
W89-09338     7B 
W89-09339     2F 
W89-09340     5G 
W89-09341     5B 
W89-09342     2F 
W89-09343     5B 
W89-09344     2E 
W89-09345     5C 
W89-09346     21 
W89-09347     5B 
W89-09348     2K 
W89-09349     5C 
W89-09350     5C 
W89-09351     2E 
W89-09352     2E 
W89-09353     2B 
W89-09354     2H 
W89-09355     2E 
W89-09356     2F 


W89-09357     2L 
W89-09358     5A 
W89-09359     5D 
W89-09360     5B 
W89-09361     5C 
W89-09362     2L 
W89-09363     5G 
W89-09364     2H 
W89-09365     5C 
W89-09366     5C 
W89-09367     2H 
W89-09368     2E 
W89-09369     5B 
W89-09370     5A 
W89-09371     4A 
W89-09372     5B 
W89-09373     5C 
W89-09374     2H 
W89-09375     5B 
W89-09376     2L 
W89-09377     5F 
W89-09378     5B 
W89-09379     5C 
W89-09380     5A 
W89-09381     5B 
W89-09382     5B 
W89-09383     2H 
W89-09384     5A 
W89-09385     5B 
W89-09386     2H 
W89-09387     5D 
W89-09388     5D 
W89-09389     2H 
W89-09390     5F 
W89-09391     5D 
W89-09392     7B 
W89-09393     5B 
W89-09394     5A 
W89-09395     7B 
W89-09396     2B 
W89-09397     2B 
W89-09398     5D 
W89-09399     5G 
W89-09400     5B 
W89-09401     7B 
W89-09402     7C 
W89-09403     2E 
W89-09404     7B 
W89-09405     5D 
W89-09406     81 
W89-09407     2J 
W89-09408     5F 
W89-094O9     4B 
W89-09410     5F 
W89-09411     5G 
W89-09412     5C 
W89-09413     5C 
W89-09414     5C 
W89-09415     5C 
W89-09416     5C 
W89-09417     5C 
W89-09418     5B 
W89-09419     7B 
W89-09420     5B 
W89-09421     5B 
W89-09422     2K 
W89-09423     5C 
W89-09424     2H 
W89-09425     5D 
W89-09426     5D 
W89-09427     2H 
W89-09428     2K 
W89-09429     2H 
W89-09430     5A 
W89-09431     5  A 
W89-09432     5C 
W89-09433     5D 
W89-09434     2C 
W89-09435     2L 
W89-09436     2L 
W89-09437     2E 
W89-09438     2H 
W89-09439     2C 
W89-09440     2J 


W89-09441     2E 
W89-09442     2F 
W89-09443     8B 
W89-09444     8B 
W89-09445     2J 
W89-09446     8B 
W89-09447     7C 
W89-09448     7C 
W89-09449     7C 
W89-09450     7C 
W89-09451     7C 
W89-09452     5G 
W89-09453     5G 
W89-09454     5D 
W89-09455     5D 
W89-09456     5D 
W89-09457     5D 
W89-09458     5D 
W89-09459     5A 
W89-09460     5F 
W89-09461     2G 
W89-09462     5E 
W89-09463     3F 
W89-09464     3C 
W89-09465     3F 
W89-09466     2G 
W89-09467     5B 
W89-09468     2G 
W89-09469     5B 
W89-09470     7B 
W89-09471     5B 
W89-09472     5B 
W89-09473     6G 
W89-09474     2H 
W89-09475     2H 
W89-09476     7B 
W89-09477     2L 
W89-09478     2C 
W89-09479     5B 
W89-09480     5B 
W89-09481     5B 
W89-09482     2F 
W89-09483     2B 
W89-09484     21 
W89-09485     2F 
W89-09486     2G 
W89-09487     7B 
W89-09488     4C 
W89-09489     2E 
W89-09490     2F 
W89-09491     2G 
W89-09492     2G 
W89-09493     2K 
W89-09494     2G 
W89-09495     2E 
W89-09496     2A 
W89-09497     2D 
W89-09498     2J 
W89-09499     2G 
W89-09500     2H 
W89-09501     2L 
W89-09502     2H 
W89-09503     2H 
W89-09504     5B 
W89-09505     5A 
W89-09506     5A 
W89-09507     5A 
W89-09508     7B 
W89-09509     3C 
W89-09510     3C 
W89-09511     5C 
W89-09512     5C 
W89-09513     5F 
W89-09514     81 
W89-09515     81 
W89-09516     2K 
W89-09517     2K 
W89-09518     2J 
W89-09519     2H 
W89-09520     6G 
W89-09521     2H 
W89-09522     5C 
W89-09523     5C 
W89-09524     5B 


W89-09525     2H 
W89-09526     5B 
W89-09527     2H 
W89-09528     2H 
W89-09529     5C 
W89-09530     5C 
W89-09531     5B 
W89-09532     2H 
W89-09533     2H 
W89-09534     5C 
W89-09535     2H 
W89-09536     2H 
W89-09537     5C 
W89-09538     2L 
W89-09539     5C 
W89-09540     5F 
W89-09541     5  A 
W89-09542     5B 
W89-09543     5F 
W89-09544     2H 
W89-09545     5D 
W89-09546     5G 
W89-09547     2F 
W89-09548     5C 
W89-09549     7B 
W89-09550     5B 
W89-09551     2F 
W89-09552     5A 
W89-09553     5B 
W89-09554     5B 
W89-09555     5G 
W89-09556     2K 
W89-09557     5B 
W89-09558     5A 
W89-09559     5A 
W89-09560     5D 
W89-09561     5B 
W89-09562     5D 
W89-09563     5D 
W89-09564     5F 
W89-09565     5F 
W89-09566     5F 
W89-09567     5D 
W89-09568     5B 
W89-09569     7B 
W89-09570     5D 
W89-09571     5B 
W89-09572     5B 
W89-09573     5F 
W89-09574     5D 
W89-09575     5D 
W89-09576     5D 
W89-09577     5A 
W89-09578     5B 
W89-09579     5F 
W89-09580     5F 
W89-09581     5F 
W89-09582     5B 
W89-09583     2H 
W89-09584     21 
W89-09585     21 
W89-09586     3F 
W89-09587     3F 
W89-09588     3F 
W89-09589     21 
W89-09590     5D 
W89-09591     5F 
W89-09592     3C 
W89-09593     4C 
W89-09594     4C 
W89-09595     2H 
W89-09596     2L 
W89-09597     5C 
W89-09598     2L 
W89-09599     5B 
W89-09600     2G 
W89-09601     2G 
W89-09602     2G 
W89-09603     2E 
W89-09604     7B 
W89-09605     2E 
W89-09606     2H 
W89-09607     5B 
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W89-09608 


ACCESSION  NUMBER  INDEX 


W89-09608     5B 
W89-09609     5A 
W89-O9610     5D 
W89-09611     5B 
W89-09612     5D 
W89-09613     2K 
W89-09614     5E 
W89-09615     5B 
W89-09616     5B 
W89-09617     5B 
W89-09618     2H 
W89-09619     5C 
W89-09620     5C 
W89-09621     2H 
W89-09622     2H 
W89-09623     2H 
W89-09624     2H 
W89-09625     7B 
W89-09626     3C 
W89-09627     5F 
W89-09628     6E 
W89-09629     5C 
W89-09630     5B 
W89-09631     3C 
W89-09632     5B 
W89-09633     3F 
W89-09634     5E 
W89-09635     7B 
W89-09636     7B 
W89-09637     4C 
W89-09638     8A 
W89-09639     5C 
W89-09640     2E 
W89-09641     2J 
W89-09642     2J 
W89-09643     2J 
W89-09644     2J 
W89-09645     2J 
W89-09646     2J 
W89-09647     7B 
W89-09648     5G 
W89-09649     6B 
W89-09650     7C 
W89-09651     5B 
W89-09652     5D 
W89-09653     5D 
W89-09654     5D 
W89-09655     5D 
W89-09656     5E 
W89-09657     5B 
W89-09658     2L 
W89-09659     5F 
W89-09660     4A 
W89-09661     7C 
W89-09662     5B 
W89-09663     5B 
W89-09664     8B 
W89-09665     7C 
W89-09666     4A 
W89-09667     2H 
W89-09668     2K 
W89-09669     5B 
W89-O9670     2K 
W89-09671     2D 
W89-09672     2H 
W89-09673     2C 
W89-09674     2K 
W89-09675     7C 
W89-09676     2H 
W89-09677     5A 
W89-09678     5A 
W89-09679     5B 
W89-O9680     5C 
W89-09681     5G 
W89-09682     2G 
W89-09683     5F 
W89-09684     2H 
W89-09685     5C 
W89-09686     7B 
W89-09687     5B 
W89-09688     2K 
W89-09689     2H 
W89-09690     5B 
W89-09691     7A 


W89-09692     5C 
W89-09693     5B 
W89-09694     5B 
W89-09695     5A 
W89-09696     5B 
W89-09697     8A 
W89-09698     8C 
W89-09699     8A 
W89-09700     8A 
W89-09701     2J 
W89-09702     2H 
W89-09703     2L 
W89-09704     2H 
W89-09705     2J 
W89-09706     4C 
W89-09707     4C 
W89-09708     4C 
W89-09709     4C 
W89-09710     4C 
W89-09711     4C 
W89-09712     4C 
W89-09713     5C 
W89-09714     5B 
W89-09715     5  A 
W89-09716     5B 
W89-09717     5B 
W89-09718     5C 
W89-09719     5B 
W89-09720     5B 
W89-09721     5C 
W89-09722     5G 
W89-09723     5F 
W89-09724     6C 
W89-09725     8D 
W89-09726     8A 
W89-09727     8B 
W89-09728     8D 
W89-09729     8A 
W89-09730     8E 
W89-09731     8C 
W89-09732     8F 
W89-09733     8A 
W89-09734     8A 
W89-09735     2H 
W89-09736     2L 
W89-09737     2H 
W89-09738     2L 
W89-09739     2L 
W89-09740     2H 
W89-09741     2H 
W89-09742     2H 
W89-09743     2L 
W89-09744     2H 
W89-09745     5C 
W89-09746     2H 
W89-09747     5B 
W89-09748     2J 
W89-09749     5B 
W89-09750     2L 
W89-09751     2K 
W89-09752     2L 
W89-09753     2L 
W89-09754     2H 
W89-09755     5B 
W89-09756     5B 
W89-09757     5C 
W89-09758     2J 
W89-09759     2H 
W89-09760     2E 
W89-09761     2H 
W89-09762     2L 
W89-09763     2H 
W89-09764     5A 
W89-09765     81 
W89-09766     5B 
W89-09767     81 
W89-09768     2H 
W89-09769     5B 
W89-O9770     2H 
W89-09771     2L 
W89-09772     5C 
W89-09773     2H 
W89-09774     5A 
W89-09775     5B 


W89-09776     2E 
W89-09777     2H 
W89-09778     2F 
W89-09779     2H 
W89-O9780     2H 
W89-09781     2H 
W89-09782     2K 
W89-09783     2H 
W89-09784     2H 
W89-09785     2H 
W89-09786     5B 
W89-09787     5B 
W89-09788     2H 
W89-09789     2H 
W89-09790     2C 
W89-09791     5B 
W89-09792     5B 
W89-09793     2K 
W89-09794     7B 
W89-09795     2H 
W89-09796     2H 
W89-09797     5A 
W89-09798     2F 
W89-09799     2H 
W89-09800     2L 
W89-09801     2H 
W89-09802     2H 
W89-09803     2H 
W89-09804     2H 
W89-09805     5B 
W89-09806     2H 
W89-09807     2H 
W89-09808     5B 
W89-09809     2H 
W89-O9810     2H 
W89-09811     5C 
W89-09812     5  A 
W89-09813     7B 
W89-09814     5A 
W89-09815     2H 
W89-09816     2H 
W89-09817     2H 
W89-09818     2H 
W89-09819     2H 
W89-09820     2H 
W89-09821     5B 
W89-09822     2K 
W89-09823     5B 
W89-09824     5F 
W89-09825     5D 
W89-09826     5D 
W89-09827     2K 
W89-09828     5A 
W89-09829     5A 
W89-O9830     5D 
W89-09831     2L 
W89-09832     2H 
W89-09833     5D 
W89-09834     2K 
W89-09835     5F 
W89-09836     5A 
W89-09837     5A 
W89-09838     5A 
W89-09839     2L 
W89-09840     7A 
W89-09841     2J 
W89-09842     8A 
W89-09843     8A 
W89-09844     8B 
W89-09845     5A 
W89-09846     5A 
W89-09847     5A 
W89-09848     2B 
W89-09849     2B 
W89-09850     2B 
W89-09851     2B 
W89-09852     2B 
W89-09853     5D 
W89-09854     6B 
W89-09855     5B 
W89-09856     4C 
W89-09857     3F 
W89-09858     3D 
W89-09859     3D 


W89-09860     3D 
W89-09861     3D 
W89-09862     3D 
W89-09863     3D 
W89-09864     5F 
W89-09865     5F 
W89-09866     5B 
W89-09867     5A 
W89-09868     7B 
W89-09869     5A 
W89-09870     2B 
W89-09871     5  A 
W89-09872     5A 
W89-09873     5C 
W89-09874     2H 
W89-09875     5G 
W89-09876     5G 
W89-09877     5B 
W89-09878     5B 
W89-09879     5B 
W89-09880     5B 
W89-09881     5B 
W89-09882     6C 
W89-09883     4A 
W89-09884     2G 
W89-09885     2G 
W89-09886     2J 
W89-09887     2J 
W89-09888     2K 
W89-09889     2K 
W89-09890     2F 
W89-09891     2F 
W89-09892     5B 
W89-09893     2E 
W89-09894     2F 
W89-09895     4C 
W89-09896     2L 
W89-09897     2E 
W89-09898     2F 
W89-09899     2F 
W89-09900     2F 
W89-09901     2F 
W89-09902     5C 
W89-09903     5B 
W89-09904     5F 
W89-09905     5B 
W89-09906     5B 
W89-09907     2J 
W89-09908     2E 
W89-09909     2J 
W89-09910     6G 
W89-09911     2J 
W89-09912     2B 
W89-09913     5B 
W89-09914     5C 
W89-09915     5B 
W89-09916     5B 
W89-09917     5D 
W89-09918     5C 
W89-09919     5C 
W89-09920     5C 
W89-09921     5C 
W89-09922     5C 
W89-09923     5C 
W89-09924     5C 
W89-09925     5C 
W89-09926     5B 
W89-09927     5C 
W89-09928     5C 
W89-09929     5C 
W89-09930     5C 
W89-09931     5C 
W89-09932     5C 
W89-09933     5C 
W89-09934     5A 
W89-09935     5A 
W89-09936     5A 
W89-09937     2B 
W89-09938     2B 
W89-09939     2B 
W89-09940     2L 
W89-09941     2B 
W89-09942     2H 
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W89-10277 


W89-09943     2L 
W89-09944     5B 
W89-09945     5E 
W89-09946     5G 
W89-09947     5B 
W89-09948     5B 
W89-09949     5A 
W89-O9950     5A 
W89-09951     5A 
W89-09952     5A 
W89-09953     7C 
W89-09954     5A 
W89-09955     7C 
W89-09956     5B 
W89-09957     5D 
W89-09958     5C 
W89-09959     6G 
W89-09960     7C 
W89-09961     2L 
W89-09962     2K 
W89-09963     7B 
W89-09964     2H 
W89-09965     5D 
W89-09966     5A 
W89-09967     5F 
W89-09968     2H 
W89-09969     2L 
W89-09970     5A 
W89-09971     5B 
W89-09972     2L 
W89-09973     2H 
W89-09974     2H 
W89-09975     5A 
W89-09976     2H 
W89-09977     2H 
W89-09978     81 
W89-09979     2H 
W89-09980     2H 
W89-09981     2H 
W89-09982     2L 
W89-09983     5C 
W89-09984     2H 
W89-09985     2H 
W89-09986     2H 
W89-09987     3C 
W89-09988     5D 
W89-09989     5D 
W89-09990     2L 
W89-09991     2L 
W89-09992     2F 
W89-09993     5B 
W89-09994     5B 
W89-09995     5C 
W89-09996     2H 
W89-09997     5A 
W89-09998     2E 
W89-09999     2C 
W89- 10000     5A 
W89-100O1     5A 
W89- 10002     5B 
W89- 10003     5B 
W89-10004     5B 
W89-10005     5C 
W89-10O06     4A 
W89- 10007     5B 
W89-10008     5A 
W89-10009     5C 
W89-10010     5C 
W89-10011     5C 
W89-10012     5B 
W89-10013     5C 
W89-10014     5A 
W89-1O015     5B 
W89-10016     5A 
W89-1O017     5C 
W89-10018     5B 
W89-10019     5C 
W89-10020     5C 
W89- 10021     5C 
W89-10022     7B 
W89- 10023     4C 
W89- 10024     5C 
W89-10025     5A 
W89-10026     5C 


W89- 10027 

2L 

W89-10028 

2L 

W89- 10029 

2H 

W89- 10030 

2L 

W89- 10031 

2H 

W89-10032 

5C 

W89- 10033 

2H 

W89- 10034 

2L 

W89-10035 

2B 

W89- 10036 

2B 

W89-1O037 

7B 

W89- 10038 

21 

W89-10039 

8F 

W89-10040 

8F 

W89-10041 

6B 

W89- 10042 

5C 

W89-10043 

5C 

W89-10044 

7B 

W89- 10045 

5B 

W89- 10046 

5B 

W89- 10047 

5B 

W89-10048 

5C 

W89- 10049 

5C 

W89-10050 

5B 

W89- 10051 

5A 

W89- 10052 

2J 

W89-10053 

5B 

W89- 10054 

5B 

W89-10055 

5A 

W89- 10056 

5A 

W89- 10057 

5A 

W89- 10058 

5A 

W89- 10059 

5A 

W89-10060 

5B 

W89- 10061 

5B 

W89-10062 

5C 

W89- 10063 

5C 

W89- 10064 

5C 

W89-1O065 

5C 

W89- 10066 

5A 

W89- 10067 

5C 

W89-10068 

7C 

W89- 10069 

5C 

W89- 10070 

5A 

W89-10071 

5C 

W89- 10072 

5C 

W89-10073 

5A 

W89- 10074 

5C 

W89-10075 

5C 

W89- 10076 

5C 

W89- 10077 

5C 

W89- 10078 

5C 

W89- 10079 

5B 

W89- 10080 

5C 

W89-10081 

5E 

W89-1O082 

5B 

W89- 10083 

5A 

W89-10084 

5A 

W89- 10085 

5G 

W89-10086 

7A 

W89-10087 

7A 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
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assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 

KINETICS  OF  ENVIRONMENTAL  AQUATIC 
PHOTOCHEMISTRY:  THEORY  AND  PRAC- 
TICE, 

For  primary  bibliographic  entry  see  Field  2K. 
W89- 10940 

2.  WATER  CYCLE 
2A.  General 


QUALITY   ASSURANCE   PROGRAMME   FOR 
HYDROMETRIC  DATA  IN  NEW  ZEALAND, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10763 


fed  agriculture,  and  with  one  irrigation  and  with 
two  irrigations,  are  calculated  with  a  yield  model 
operated  with  actual  daily  data  and  with  data 
synthesized  from  a  monthly  climatic  data  base.  The 
difference  in  yields  calculated  from  historical  data 
and  synthesized  data  varies  from  0  to  17%.  (Au- 
thor's abstract) 
W89-10560 


KARST  HYDROLOGY:  WITH  SPECIAL  REF- 
ERENCE TO  THE  DINARIC  KARST, 

Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 
O.  Bonacci. 
Springer-Verlag,  Berlin,  New  York.  1987.  184  p. 

Descriptors:  *Karst  hydrology,  "-Groundwater 
movement,  *Sinks,  *Surface-groundwater  rela- 
tions, "Geohydrology,  Case  studies,  Water  circula- 
tion, Aquifers,  Drianage  patterns,  Geomorpho- 
logy,  Yugoslavia. 

Karst  is  characterized  particularly  by  special  land- 
forms  and  subsurface  drainage.  The  various  actions 
of  water  result  in  numerous  variations  of  surface 
and  subsurface  karst  forms.  They  also  bring  about 
distinctive  geologic-morphologic  forms,  and  more 
strikingly,  specific  flora  and  fauna.  The  scientific 
discipline  of  hydrology,  although  a  long-estab- 
lished science,  cannot  easily  be  applied  to  karst 
regions  with  their  very  complex  drainage  system. 
A  special  approach  is  therefore  necessary  to  under- 
stand and  predict  water  circulation  in  these  areas. 
Most  of  this  book  gives  a  general  approach  to  karst 
phenomena;  however,  numerous  practical  exam- 
ples are  also  presented.  The  majority  of  the  exam- 
ples refer  to  the  Dinaric  karst  areas  in  Yugoslavia 
but  there  are  numerous  examples  from  the  other 
parts  of  the  world  also  (United  Kingdom,  France, 
the  Soviet  Union,  Switzerland,  etc.).  (Lantz-PTT) 
W89-10961 

2B.  Precipitation 

MODELING  YIELDS  FROM  RAINFALL  AND 
SUPPLEMENTAL  IRRIGATION, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 
and  Irrigation  Engineering. 
G.  H.  Hargreaves,  Z.  A.  Samani,  and  E.  Zuniga. 
Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  115,  No.  2,  p  239-247,  April  1989.  1 
fig,  1  tab,  17ref. 

Descriptors:  *Model  studies,  "Crop  yield,  "Rain- 
fall,  *Irrigation,  Evapotranspiration,  Weather  sim- 
ulation, Climatic  data. 

The  use  of  crop-yield  models  provides  a  tool  for 
determining  how  best  to  combine  benefits  from 
rainfall  and  irrigation.  Some  developments  are  de- 
scribed that  facilitate  the  modeling  of  crop  yields. 
A  method  that  requires  only  temperature  measure- 
ments for  reliable  estimates  of  potential  evapotran- 
spiration facilitates  modeling  at  many  locations 
where  more  complete  climatic  data  are  not  avail- 
able. A  weather  simulation  procedure  that  pro- 
vides good  results  without  local  calibration  and 
requires  only  monthly  climatic  data  input  makes  it 
possible  to  develop  a  worldwide  climatic  data  base 
for  use  with  the  existing  crop-yield  models  that 
otherwise  require  the  availability  of  daily  climatic 
data.  Estimated  probable  relative  yields  for  rain- 


TELECONNECTION  BETWEEN  SEASONAL 
RAINFALL  OVER  EAST  AFRICA  AND 
GLOBAL  SEA  SURFACE  TEMPERATURE 
ANOMALIES, 

Nairobi  Univ.  (Kenya).  Dept.  of  Meteorology. 
L.  J.  Ogallo,  J.  E.  Janowiak,  and  M.  S.  Halpert. 
Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  66,  No.  6,  p  807-822,  December 
1988.  9  fig,  45  ref. 

Descriptors:  "Climatology,  "Meteorology,  "Rain- 
fall, "Africa,  "Water  temperature,  Seasonal  varia- 
tion, Sea  surface  temperature,  Statistical  analysis. 

Global  sea  surface  temperature  (SST)  anomalies 
within  +or-30  degrees  latitude  of  the  equator  were 
correlated  with  the  time  series  of  the  major  rotated 
principal  component  analysis  (RPCA)  modes  of 
the   seasonal   rainfall   over   East   Africa   (Kenya, 
Uganda,  and  Tanzania)  for  the  period  from  1950  to 
1979.  Regionally  averaged  rainfall  anomalies  were 
also  correlated  with  the  SST  anomalies.  The  physi- 
cal reality  and  climatological  stability  of  the  com- 
puted   correlations    were    investigated    using    6 
degree  by  6  degree  gridmesh  SST  records  instead 
of  the  optimal  2  degree  by  2  degree  values.  The 
stability  of  the  patterns  were  further  tested  by 
random  removal  of  a  maximum  of  up  to  five  pairs 
of  the  SST  and  rainfall  records  from  the  original 
data  sets.  The  results  from  the  study  indicate  signif- 
icant instantaneous  (zero  lag)  and  time  lagged  cor- 
relations between  SST  anomolies  over  portions  of 
the  global  oceans  and  some  of  the  principal  season- 
al rainfall  modes  in  East  Africa.  The  maximum 
instantaneous    correlations    occur    in    the    boreal 
autumn  between   SST   anomalies   int   he   Pacific 
Ocean  and  the  autumn  rainfall  RPCA  mode,  which 
is  dominant  over  the  coastal  regions.  The  spatial 
patterns  of  the  significant  correlations  indicate  a 
'see-saw'    pattern    between    the    eastern    Pacific 
Ocean  and  the  Indonesia  region  which  coincides 
with  positive  rainfall  anomalies  over  the  coastal 
regions  of  East  Africa,  and  indicates  a  relationship 
between  rainfall  variability  in  this  region  and  the 
El  Nino/Southern  Oscillation  (ENSO)  phenom- 
ena.  Lower   spatial   and   temporal   persistence  is 
observed  between  SST  anomalies  and  the  rainfall 
RCPA  modes  that  dominate  inland.  The  maximum 
variance  of  the  seasonal   rainfall   that  could  be 
accounted  for  by  the  SST  anomalies  was  about 
40%.  (Author's  abstract) 
W89-10566 


divided  into  two  groups.  In  the  higher  fall  velocity 
group,  isometric  crystals  grew  and  rimed;  in  the 
lower  fall  velocity  group,  shape  enhancement  oc- 
curred during  continuing  vapor  diffusional  growth. 
The  crystals  in  the  former  group  dropped  from  700 
to  800  m,  and  those  in  the  latter  only  300  to  400  m 
in  30  min.  Isometric  crystals  grown  at  around  -10 
C  changed  into  graupel.  The  growth  mode  was 
roughly  proportional  to  t  to  the  1/2  power,  t 
squared  and  t  to  the  6th  power  in  each  correspond- 
ing stage.  In  the  vapor  diffusional  and  graupel 
growth  stages,  the  particles  followed  Stokes'  and 
Newton's  laws  of  resistance,  respectively.  (Au- 
thor's abstract) 
W89-10567 


SUPERCOOLED  CLOUD  TUNNEL  STUDIES 
ON  THE  GROWTH  OF  SNOW  CRYSTALS  BE- 
TWEEN -4  AND  -20  C, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 

T.  Takahashi,  and  N.  Fukuta. 

Journal  of  the  Meteorological  Society  of  Japan 

JMSJAU,  Vol.  66,  No.  6,  p  841-855,  December 

1988.   17  fig,  1  tab,  23  ref.  NSF  grant  ATM-82- 

18966. 

Descriptors:  "Cloud  physics,  "Snow,  "Supercool- 
ing, "Clouds,  "Crystal  growth,  Cloud  tunnels,  Po- 
lycrystalline  snows,  Fall  velocity. 

Snow  crystal  growth  in  free  fall  by  vapor  diffusion 
under  water  saturation  and  riming  was  studied  up 
to  30  min  in  a  supercooled  cloud  tunnel.  The 
results  showed  that  growth  rates  were  pro- 
nouncedly highest  along  a-axis  at  -5.5  C.  Each 
peak  coincided  with  the  growth  of  dendrites  and 
needles,  respectively.  Polycrystalline  snows,  con- 
sisting of  spatial  dendrites  and  spatial  plates,  were 
observed  very  frequently  below  -15  C.  The  varia- 
tion of  fall  velocity  with  growth  time  could  be 
expressed  by  two  straight  lines,  except  for  the 
temperature  zone  of  dendritic  crystal  growth, 
where  a  curve  and  straight  lines  were  fitted.  The 
empirical  relations  between  crystal  fall  velocity 
and  growth  time  under  constant  temperatures  were 


QUANTITATIVE  INVESTIGATION  OF  RATE 
DETERMINING  PROCESS  OF  GROWTH  OF 
SNOW  CRYSTALS-TWO-DIMENSIONAL  NU- 
CLEATION  GROWTH  AND  SPIRAL  GROWTH, 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 
Temperature  Science. 

For  primary  bibliographic  entry  see  Field  2C. 
W89- 10568 

SQUALL  LINE  LIKE  CONVECTIVE  SNOW- 
BANDS  OVER  THE  SEA  OF  JAPAN, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
H.  Sakakibara,  M.  Ishihara,  and  Z.  Yanagisawa. 
Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  66,  No.  6,  p  937-953,  December 
1988.  10  fig,  1  tab,  23  ref. 

Descriptors:  "Convective  precipitation,  "Sea  of 
Japan,  "Snow,  "Squalls,  "Radar,  Echo  cells,  Snow- 
bands,  Japan. 

The  internal  structure  of  two  convective  snow- 
bands,  deduced  by  using  mainly  single-Doppler 
radar  data,  which  developed  over  the  Sea  of  Japan 
in  winter,  traveled  nearly  perpendicularly  to  their 
orientation,  and  showed  common  features  is  de- 
scribed. A  typical  snowband  was  formed  in  a  con- 
vective mixed  layer  4  km  deep  over  the  relatively 
warm  sea  surface  in  the  early  stage  of  a  cold-air 
outbreak.  This  snowband  was  a  multicell  system 
which  contained  two  or  three  echo  cells  in  a 
vertical  plane  normal  to  its  orientation.  Each  echo 
cell  developed  aloft  in  the  forward  portion  of  the 
snowband  and  became  a  mature  echo  cell  in  the 
middle  of  the  snowband.  The  upper  portion  of  old 
cells  remains  in  a  small  anvil  with  low  reflectivity 
below  the  stable  layer  in  the  rear  part  of  the 
snowband.  The  snowband  had  the  main  updraft  in 
its  forward  portion.  The  updraft  tilted  upshear  and 
penetrated  the  stable  layer  above  the  convective 
mixed  layer.  There  was  a  descending  current  from 
rear  to  front  relative  to  the  snowband  in  the  lower 
part  of  the  anvil.  Snow  particles  evaporated  in  the 
downdraft.  The  leading  edge  of  the  downdraft  was 
observed  on  the  ground  as  a  gust  front  with  a 
severe  gust  and  a  drop  in  temperature  of  about  1  C. 
The  circulation  and  maintenance  mechanism  of  the 
convective  snowbands  was  similar  to  those  of  trop- 
ical and  midlatitude  squall  lines.  (Author's  ab- 
stract) 
W89-10569 


COMPARISON  OF  PARAMETERIZED  NITRIC 
ACID  RAINOUT  RATES  USING  A  COUPLED 
STOCHASTIC-PHOTOCHEMICAL  TROPO- 
SPHERIC  MODEL, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10701 


SPATIAL  AND  TEMPORAL  PATTERNS  OF 
THE  EAST  AFRICAN  SEASONAL  RAINFALL 
DERIVED  FROM  PRINCIPAL  COMPONENT 
ANALYSIS, 

Nairobi  Univ.  (Kenya).  Dept.  of  Meteorology. 
L.  J.  Ogallo. 

International  Journal  of  Climatology  IJCLEU, 
Vol.  9,  No.  2,  p  145-167,  March/April  1989.  11  fig, 
2  tab,  45  ref. 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 


Descriptors:  'Climatology,  'Meteorology,  *E1 
Nino,  'Africa,  'Rainfall  distribution,  Temporal 
distribution,  Spatial  distribution,  Principal  compo- 
nent analysis,  Correlation  analysis,  Lake  Victoria, 
Indian  Ocean,  Mathematical  studies,  Statistics, 
Southern  Oscillation,  Inter-tropical  convergence 
zone. 

Rotated  principal  component  analysis  (RPCA)  was 
used  to  study  the  spatial  and  temporal  characteris- 
tics of  seasonal  rainfall  over  East  Africa  during  the 
period  1922-1983.  The  RPCA  solutions  were  de- 
rived from  both  spatial  and  temporal  correlation 
matrices.  The  spatial  correlation  matrices  de- 
scribed intercorrelation  between  pairs  of  stations, 
whereas  the  temporal  matrices  gave  correlations 
between  pairs  of  map  patterns.  Results  obtained 
with  the  spatial  correlation  matrices  indicated  sea- 
sonal shifts  in  the  patterns  of  the  dominant  RPCA 
modes  that  closely  resembled  the  seasonal  migra- 
tions of  the  rainfall  belts  induced  by  the  Inter- 
Tropical  Convergence  Zone  (ITCZ).  The  influ- 
ence of  large  water  bodies,  especially  Lake  Victo- 
ria and  the  Indian  Ocean,  were  outstanding 
throughout  the  year.  Twenty-six  homogeneous  re- 
gional groups  were  delineated  from  the  spatial 
characteristics  of  the  dominant  eigenvectors.  Solu- 
tions based  on  the  temporal  correlation  matrices 
clustered  together  some  of  the  wet  and  dry  epi- 
sodes. Some  of  the  map  patterns  clustered  together 
could  be  associated  significantly  with  El  Nino/ 
Southern  Oscillation  events.  (Author's  abstract) 
W89-10764 


CONTROL  BY  ATMOSPHERIC  PRESSURE 
PATTERNS  OF  SULPHATE  CONCENTRA- 
TIONS IN  PRECIPITATION  AT  ESKDALE- 
MUIR,  SCOTLAND, 

University  of  East  Anglia,   Norwich  (England). 

Climatic  Research  Unit. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10765 


DEPOSITION  OF  AIRBORNE  NITROGEN 
AND  PHOSPHORUS  ON  THE  COASTAL 
ZONE  AND  COASTAL  LAKES  OF  SOUTHERN 
BALTIC, 

Gdansk  Univ.   (Poland).   Inst,   of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10790 


ATMOSPHERIC  CHEMISTRY-A  LAY  PER- 
SON'S INTRODUCTION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Atmospheric  Sciences  Dept. 

J.  M.  Hales. 

IN:  Acid  Rain:  The  Relationship  between  Sources 

and  Receptors.  Elsevier  Science  Publishers,  New 

York.  1988.  p  71-89,  10  fig. 

Descriptors:  'Chemistry  of  precipitation,  'Storms, 
•Mathematical  models,  'Acid  rain,  'Precipitation, 
'Water  pollution  sources,  Chemical  reactions, 
Convective  precipitation,  Sulfates,  Ozone,  Path  of 
pollutants,  Weather  patterns. 

In  early  modeling  efforts  of  atmospheric  chemis- 
try, scientists  visualized  storms  as  a  'black  box,' 
attributing  some  sort  of  an  empirical  scavenging 
coefficient  to  the  box  and  then  proceeding  with 
estimates.  This  is  not  currently  acceptable  for  de- 
fining the  source-receptor  sequence,  because  many 
mathematical  nonlinearities  are  intrinsic  within  a 
storm  system.  In  modern  modeling  practice,  this  is 
handled  by  applying  what  is  known  as  the  'interac- 
tion diagram'  concept.  Interaction  diagrams  are 
formulated  that  define  the  transitions  from  one 
phase  to  another  and  one  chemical  species  to  an- 
other, or  classes  of  phases  or  species.  Formulas  are 
then  set  up  that  depict  those  features  mathematical- 
ly. Examples  are  presented  which  illustrate  pat- 
terns of  precipitation,  fall  velocity,  cloud  water, 
sulfate  isopleths,  oxidation  via  ozone,  and  sulfate 
deposition,  all  as  parts  of  models  of  precipitation 
scavenging  of  pollution.  (See  also  W89-10965) 
(Lantz-PTT) 
W89- 10969 


SIMULATING  SOURCE-RECEPTOR  RELA- 
TIONSHIPS FOR  ATMOSPHERIC  CONTAMI- 
NANTS, 

Michigan  Univ.,  Ann  Arbor.  Rocket  Propulsion 
Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10971 


FIELD-STUDY  DESIGN  FOR  MODULE  EVAL- 
UATION: PRECP  VI/3CP0, 
Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Atmospheric  Sciences  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11008 


STATISTICAL  TECHNIQUES  FOR  REGIONAL 
MODEL  EVALUATION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11009 


2C.  Snow,  Ice,  and  Frost 


SUPERCOOLED  CLOUD  TUNNEL  STUDIES 
ON  THE  GROWTH  OF  SNOW  CRYSTALS  BE- 
TWEEN -4  AND  -20  C, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-10567 


QUANTITATIVE  INVESTIGATION  OF  RATE 

DETERMINING  PROCESS  OF  GROWTH  OF 

SNOW  CRYSTALS -TWO-DIMENSIONAL  NU- 

CLEATION        GROWTH        AND        SPIRAL 

GROWTH, 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 

Temperature  Science. 

E.  Yokoyama,  and  T.  Kuroda. 

Journal  of  the  Meteorological  Society  of  Japan 

JMSJAU,  Vol.  66,  No.  6,  p  927-936,  December 

1988.  7  fig,  Href. 

Descriptors:  'Snow,  'Crystal  growth,  'Nuclea- 
tion,  Supersaturation,  Heat  transfer,  Diffusion  co- 
efficient, Latent  heat,  Kinetics. 

The  dependence  on  crystal  size  of  the  growth  rate 
of  snow  crystals  from  vapor  is  theoretically  ob- 
tained by  taking  into  account  the  surface  kinetic 
process  and  the  heat  conduction  process  under 
various  growth  conditions  specified  by  the  supersa- 
turation and  the  diffusion  constant  of  water  mole- 
cules. The  results  are  interpreted  from  the  view- 
point of  the  change  of  resistances  of  individual 
processes  with  increasing  crystal  size.  The  surface 
kinetic  process,  the  diffusion  process  and  the  heat 
conduction  process  are  coupled  to  each  other 
through  mass  conservation  and  heat  conservation 
conditions  at  the  ice  surface.  The  resistance  of  the 
surface  kinetic  process  is  a  decreasing  function  of 
the  surface  supersaturation  which  depends  on 
growth  conditions  and  the  state  of  the  surface 
mechanism  of  generation  of  steps.  Therefore,  the 
resistance  increases  in  the  following  cases:  (1)  the 
supersaturation  at  infinity  decreases,  (2)  the  diffu- 
sion coefficient  decreases,  and  (3)  crystal  size  in- 
creases. In  addition,  it  is  larger  for  two-dimension- 
al nucleation  growth  than  for  spiral  growth.  The 
resistance  of  the  diffusion  process  increases  with 
increasing  crystal  size,  because  the  supply  of  water 
molecules  towards  the  crystal  surface  becomes  dif- 
ficult with  increasing  surface  area.  Furthermore,  it 
is  inversely  proportional  to  the  diffusional  con- 
stant, but  independent  of  the  supersaturation.  The 
resistance  of  the  heat  conduction  process  also  in- 
creases with  increasing  crystal  size,  since  the  re- 
lease of  the  latent  heat  from  the  surface  becomes 
difficult  with  increasing  surface  area,  and  it  is 
independent  of  the  supersaturation.  Growth  rate  is 
inversely  proportional  to  crystal  size,  either  in  the 
diffusion  controlled  case  or  in  the  heat  conduction 
controlled  case.  (Miller-PTT) 
W89- 10568 


For  primary  bibliographic  entry  see  Field  2B. 
W89- 10569 


SOLUTE  AND  PARTICULATE  CHEMISTRY 
OF  BACKGROUND  VERSUS  A  POLLUTED, 
BLACK  SNOWFALL  ON  THE  CAIRNGORM 
MOUNTAINS,  SCOTLAND, 

University  of  East  Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10708 


ISOTOPIC  COMPOSITION  OF  METHANE  RE- 
LEASED FROM  WETLANDS:  IMPLICATIONS 
FOR  THE  INCREASE  IN  ATMOSPHERIC 
METHANE, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10720 


2D.  Evaporation  and  Transpiration 


PREDICTION  OF  CLASS  A  PAN  EVAPORA- 
TION IN  SOUTHWEST  IDAHO, 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
C.  A.  Hanson. 

Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  115,  No.  2,  p  166-171,  April  1989.  3 
tab,  20  ref. 

Descriptors:  'Pan  evaporation,  'Evaporation, 
'Idaho,  'Watersheds,  Mountains,  Mathematical 
studies,  Mathematical  equations,  Prediction. 

Monthly  and  daily  Class  A  pan  evaporation 
amounts  were  determined  for  a  mountainous  wa- 
tershed and  equations  to  estimate  daily  Class  A  pan 
evaporation  were  developed.  Class  A  pan  evapora- 
tion from  three  sites  on  the  Reynolds  Creek  Exper- 
imental Watershed  in  southwest  Idaho  showed  that 
a  single  equation  that  incorporated  solar  radiation 
and  mean  temperature  could  be  used  to  estimate 
daily  pan  evaporation.  The  estimates  could  be  im- 
proved by  adding  a  daily  wind  run  term  to  the 
basic  equation.  Daily  evaporation  varied  between 
7.5  mm/day  at  the  mid  elevation  site  (1649  m)  and 
6.5  mm/day  at  the  highest  elevation  (2097  m). 
Daily  amounts  were  very  similar  for  the  low  eleva- 
tion site  (1193)  and  the  mid  elevation  site.  Total 
summer  evaporation  was  1255,  1082  and  795  mm 
for  the  low,  mid,  and  high  elevation  sites,  respec- 
tively. (Author's  abstract) 
W89-10554 


2E.  Streamflow  and  Runoff 


INFLUENCES  OF  RIVER  FLOW  ON  THE  DY- 
NAMICS OF  PHYTOPLANKTON  PRODUC- 
TION IN  A  PARTIALLY  STRATIFIED  ESTU- 
ARY, 

Maryland  Univ.,  Cambridge.  Center  for  Environ- 
mental and  Estuarine  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-10537 


SQUALL   LINE   LIKE   CONVECTIVE   SNOW- 
BANDS  OVER  THE  SEA  OF  JAPAN, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 


ROUGHNESS  VALUES  FOR  OVERLAND 
FLOW  IN  SUBCATCHMENTS, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

S.  Y.  Liong,  S.  Selvalingam,  and  D.  K.  Brady. 
Journal  of  Irrigation  and   Drainage  Engineering 
JIDEDH,  Vol.  115,  No.  2,  p  203-214,  April  1989.  4 
fig,  3  tab,   1 1  ref.  National  University  of  Singa- 
pore's Research  Fund  grant  no.  RP  98/83. 

Descriptors:  'Hydraulics,  'Model  studies, 
•Roughness  coefficient,  'Overland  flow,  'Hydrau- 
lic roughness,  'Storm  runoff,  Kinematic  wave 
theory,  'Rainfall-runoff  relationships,  Land  use, 
Hydrographs,  Catchment  areas,  Mannings  equa- 
tion, Singapore,  Calibrations. 

A  simple  model  is  presented  for  assigning  Manning 
roughness  coefficients  n  to  overland  flow  segments 
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in  kinematic  wave  models.  The  resulting  n-value 
for  each  subcatchment  reflects  its  imperviousness 
and  its  land  use.  This  approach  has  been  incorpo- 
rated into  a  kinematic  wave  model,  and  its  applica- 
tion is  demonstrated  on  a  catchment  in  Singapore. 
One  storm  record  was  used  for  calibration  pur- 
poses, and  this  yielded  extreme  Manning  n-values 
of  0.02  and  0.30  for  pure  impervious  and  pervious 
sections,  respectively.  The  calibrated  model  was 
then  tested  on  two  other  storms  for  verification. 
Good  agreements  between  simulated  and  measured 
hydrographs  were  obtained.  (Author's  abstract) 
W89-10557 


SLOPING  CREST  CRUMP  WEIR, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 
Engineering.  „,.„ 

For  primary  bibliographic  entry  see  Field  7B. 
W89-10559 

CONTINUOUS  DISTRIBUTED  MODEL  OF 
STORAGE  DOMINATED  WATERSHED 
RUNOFF, 

California  Univ.,  Los  Angeles. 

T.  W.  Cundy,  and  R.  H.  Hawkins. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.  115,  No.  2,  p  305-311,  April  1989.  3 

fig,  7  ref.  EPA  agreement  CR813651-01-1. 

Descriptors:  *Runoff,  *Model  studies,  ♦Water- 
sheds, *Rainfall-runoff  relationships,  Water  stor- 
age, Infiltration,  Probability  distribution,  Small  wa- 
tersheds, Soil  moisture  retention,  Statistical  analy- 
sis. 

A  simple  model  of  the  rainfall-runoff  response 
from  spatially  varied  storage  dominated  water- 
sheds was  developed.  The  framework  of  the  model 
is  flexible  in  that  it  has  previously  been  used  to 
describe  rate  controlled  watersheds.  A  major 
strength  is  that  it  leads  to  relatively  simply  ex- 
plained relationships.  However,  only  limited  runoff 
attributes  are  described.  The  continuous  infiltra- 
tion-dependent analysis  of  Hawkins  and  Cundy 
and  Boughton's  discrete  distributed  storage  model 
may  be  considered  special  cases  of  a  single  under- 
lying model.  A  hillslope  or  a  watershed  can  be 
considered  an  assemblage  of  elements  whose  array 
is  described  by  a  probability  density  function. 
While  elements  may  be  in  any  order  along  flow 
paths,  there  are  two  perfect  orientations  that  enve- 
lope all  possibilities.  All  random  orientations  must 
fall  within  these  limits.  Limited  rainfall-runoff  data 
from  small  watersheds  suggests  that  the  larger 
capacities  are  upslope  and  the  low  capacities 
downslope.  An  important  potential  contribution 
for  this  approach  is  the  prediction  of  rainfall-runoff 
from  ungaged  basins.  For  such  an  application,  a 
statistical  characterization  of  either  the  steady  state 
infiltration  capacities  or  the  soil  moisture  holding 
capacities  is  necessary.  Recent  work  in  texture- 
based  prediction  of  such  measures  shows  promise, 
although  it  appears  that  direct  measurements  may 
still  be  necessary  for  some  parameters.  (Miller- 
PTT) 
W89-10564 

EVIDENCE  OF  DARK  AVOIDANCE  BY  PHO- 
TOTROPHIC  PERIPHYTIC  DIATOMS  IN 
LOTIC  SYSTEMS, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan).  Aquatic  Ecology  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-10571 

EFFECT  OF  CONCENTRATION  BOUNDARY 
LAYER  ON  CARBON  LIMITED  ALGAL  BIO- 
FDLMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-10576 

INVESTIGATIONS  ON  THE  SEASONAL 
CHANGES  IN  THE  CHEMICAL  COMPOSI- 
TION OF  LD/ER  AND  CONDITION  FROM  A 
NEOTROPICAL  CHARACOID  FISH  COLOS- 
SOMA  MACROPOMUM  (SERRASALMIDAE), 


Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

drobiologie  und  Fischereiwissenschaft. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-10596 


TEMPORARY  FAT  STORAGE,  AN  ADAPTA- 
TION OF  SOME  FISH  SPECIES  TO  THE 
WATER  LEVEL  FLUCTUATIONS  AND  RE- 
LATED ENVIRONMENTAL  CHANGES  OF 
THE  AMAZON  RTVER, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 10597 

HYDROGEOCHEMISTRY  OF  FRESHWATERS 
CROSSED  BY  THE  TRANSAMAZON  HIGH- 
WAY, NORTHERN  BRAZIL  (HYDROGEO- 
CHEMIE  VON  FLEISSGEWASSERN  IM  BER- 
EICH  DER  TRANSAMAZONICA  (NORDBRA- 
SILIEN), 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  2K. 
W89-10598 


ECOLOGICAL  ASPECTS  OF  THE  FISH 
FAUNA  OF  THE  MUCAJAI  RIVER,  IN  THE 
PAREDAO  ISLAND  REGION,  RORAIMA, 
BRAZIL  (ASPECTOS  ECOLOGICOS  DA  IC- 
TIOFAUNA  DO  RIO  MUCAJAI,  NA  AREA  DA 
ILHA  PAREDAO,  RORAIMA,  BRASIL), 
Instituto  Nacional  de  Pesquisas  da  Amazonia, 
Manaus  (Brazil). 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 10603 


MICROBIAL  AND  ANIMAL  PROCESSING  OF 
DETRITUS  IN  A  WOODLAND  STREAM, 

Lund  Univ.  (Sweden).  Stream  and  Bethic  Ecology 

Group. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-10648 
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STATISTICAL  ESTIMATION  OF  EXTREME 
FLOOD  FLOWS  USING  CONFIDENCE  INTER- 
VALS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

E.  Reinius. 

International  Water  Power  &  Dam  Construction 

IWPCDM,  Vol.  41,  No.  4,  p  18-22,  April  1989.  4 

fig,  7  tab,  4  ref. 

Descriptors:  *Flood  flow,  *Flood  data,  ♦Frequen- 
cy analysis,  *Dam  design,  *Reservoir  design,  'Sta- 
tistical analysis,  Estimating,  Maximum  flow,  His- 
toric floods,  Probability  distribution,  Design  flow, 
Dam  failure. 

A  statistical  flood  flow  analysis  is  based  on  the 
assumption  that  the  annual  maximum  flows  are 
random  variables  from  a  stochastic  hydrological 
process.  Hence,  one  observed  historical  flow  se- 
quence  is   only   one   possible   sequence   of  flow 
records  from  a  population,  and  the  parameters  of 
the  observed  sequence  would  not  be  exactly  equal 
to  the  population  parameters.  This  article  discusses 
methods  for  estimating  the  parameters  from  an 
observed  sample  of  annual  maximum  flows,  and 
methods  are  derived  for  determining  the  confi- 
dence interval.  Applying  the  methods  to  an  un- 
regulated river,  the  probability  that  a  flood  flow  of 
probability  p  and  return  interval  1/p  should  arise 
during  a  period  of  N  years  can  be  calculated.  The 
distribution  curve  for  m  =  1  of  a  great  number  of 
samples  of  size  N  is  obtained  from  (1-p)  to  the  N 
power  =  1-C  where  c  =  relative  number  of  values 
with  probability  p.  For  a  200-year  old  dam,  for 
example,  there  is  a  probability  of  0.18  and  0.33  that 
a  1000-year  or  a  500-year  flow,  respectively,  has 
occurred  or  been  exceeded  since  the  dam  was 
built.  One  method  to  decrease  the  risks  of  extreme 
flood  flows  is  to  use  low  probability  and  the  upper 
confidence    limit    for    the    determination    of   the 
design  flow.  For  important  dams  and  large  reser- 
voirs which  would  have  catastrophic  consequences 
in  the  event  of  a  dam  failure,  the  statistical  calcula- 
tion of  extreme  floods  could  be  supplemented  by  a 
calculation  of  the  probable  maximum  flood,  based 
on  hydrographs  of  extreme   rainfalls   and   snow 
melting,  and  taking  into  account  possible  changes 
in  drainage  conditions.  (Sand-PTT) 
W89- 10687 


EFFECTS  OF  FLOW  REGEVIE  AND  CYPRTNID 
PREDATION  ON  A  HEADWATER  STREAM, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-10649 


ROLE   OF  MACROINVERTEBRATES  IN   NI- 
TROGEN DYNAMICS  OF  A  DESERT  STREAM, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-10653 


BRACKISH-WATER  INVADERS  IN  THE 
RIVER  RHINE:  A  BIOINDICATION  FOR  IN- 
CREASED SALINITY  LEVEL  OVER  THE 
YEARS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10658 

CHIRONOMID  MIDGES  AS  ESDICATORS  OF 
ORGANIC  POLLUTION  IN  THE  SCIOTO 
RD7ER  BASDM,  OHIO, 

Ohio  Univ.,  Athens.  Dept.  of  Zoological  and  Bio- 
medical Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-10666 

RTVER  PLANFORM  FACIES  MODELS:  THE 
SEDEVIENTOLOGY  OF  BRAIDED,  WANDER- 
ING AND  MEANDERING  REACHES  OF  THE 
SQUAMISH  RFVER,  BRITISH  COLUMBIA, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  23. 
W89- 10674 


RATES  AND  PROCESSES  OF  CHANNEL  DE- 
VELOPMENT AND  RECOVERY  FOLLOWTNG 
THE  1980  ERUPTION  OF  MOUNT  ST. 
HELENS,  WASHINGTON, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-10758 


SEMPLE  PARAMETER-FREE  FLOOD  MAGNI- 
TUDE ESTIMATOR, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

W.  E.  Bardsley. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 

No.  2,  p  129-137,  April  1989.  6  tab,  11  ref. 

Descriptors:  *Model  studies,  *Flood  forecasting, 
•Simulation,  *Flood  discharge,  'Mathematical 
studies,  *Maximum  probable  floods,  Estimators, 
Design  floods,  Gumbell-kernel  estimator,  Flood 
data,  Frequency  distribution,  Nonparametric  meth- 
ods. 

Flood  magnitudes  were  simulated  using  the  non- 
parametric  Gumbell-kernel  (or  G-k)  flood  magni- 
tude estimator.  The  estimated  50-yr  flood  magni- 
tude is  obtained  by  finding  the  value  of  x  (maxi- 
mum flood)  which  gives  p  (probability)  =  0.98.  A 
unique  solution  can  always  be  obtained  by  simple 
numerical  methods  such  as  bisection.  Root-mean- 
square  values  and  popbabilities  of  an  underestimate 
were  tabulated  with  respect  to  samples  of  size  20, 
30,  and  50  from  a  selection  of  'floodlike*  distribu- 
tions. Besides  indicating  the  region  of  applicability 
of  the  estimator,  the  tabulated  results  provide  a 
useful  basis  for  measuring  the  improvement  of 
future  parameter-free  estimates.  The  following 
properties  are  suggested  as  being  'practically  desir- 
able' for  any  flood  estimator:  (1)  distribution-free; 
(2)  median-unbiased;  (3)  small  estimation  error,  and 
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(d)  capable  of  yielding  an  indication  of  the  estima- 
tion error.  The  G-k  estimator  satisfies  points  (1) 
and  (2)  reasonably  well,  whereas  (3)  can  be  judged 
only  against  other  non-parametric  estimators.  The 
question  of  estimation  error  is  a  difficult  problem 
when  estimating  the  higher  quantiles  of  an  un- 
known distribution.  (Rochester-PTT) 
W89-10759 


EFFECT  OF  CHOICE  OF  ROUTING  MODEL 
ON  EXTREME  FLOW  STATISTICS, 

Polish   Academy   of  Sciences,   Warsaw.    Inst,   of 

Geophysics. 

Z.  W.  Kundzewicz,  and  E.  J.  Plate. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 

No.  2,  p  139-156,  April  1989.  7  fig,  2  tab,  Href. 

Descriptors:  'Statistics,  'Flood  routing,  •Mathe- 
matical studies,  *Model  studies,  *Kalinin-Milyukov 
model,  *St  Venant  equations,  Maximum  probable 
floods,  Design  floods,  Standards,  Errors. 

The  tradeoff  between  complexity  and  accuracy  of 
flood  routing  models  and  methods  of  determina- 
tion of  extreme  flow  statistics  are  considered.  A 
system  is  analyzed  consisting  of  a  channel  reach 
with  a  set  of  input  flood  waves  that  are  routed 
through  the  reach  using  a  flood  routing  method. 
The  consequences  for  design  are  determined  of  the 
error  introduced  if,  instead  of  the  complete  St. 
Venant  (SV)  equations,  the  Kalinin-Milyukov 
(KM)  model  is  used  to  calculate  the  outflow  from 
the  reach.  This  problem  is  investigated  here  in  an 
example.  As  a  standard,  the  routing  by  the  com- 
plete SV  equations  is  used.  Use  of  the  linear  KM 
method  introduces  an  error  compared  to  the  com- 
plete SV  equations  that  is  smaller  than  the  uncer- 
tainty caused  by  the  choice  of  extreme  value  distri- 
bution. As  a  consequence,  the  results  of  the  KM 
method  are  found  to  be  as  acceptable  for  design  as 
the  results  obtained  from  the  SV  equations.  (Au- 
thor's abstract) 
W89- 10760 


PREDICTING  THE  MEAN  ANNUAL  FLOOD 
AND  FLOOD  QUANTILES  FOR  UNGAUGED 
CATCHMENT  IN  GREECE, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

M.  Mimikou,  and  J.  Gordios. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34 

No.  2,  p  169-184,  April  1989.  2  fig,  4  tab,  17  ref. 

Descriptors:  'Greece,  'Flood  forecasting,  'Model 
studies,  Multiple  regression,  Maximum  probable 
floods,  Design  floods,  Catchment  areas,  Predic- 
tion, Hydrology. 

The  spatial  variation  of  the  mean  annual  flood  of 
both  mean  daily  and  instantaneous  extremes  and  of 
the  parameters  of  the  Extreme  Value  Type  1 
(EV1)  distribution  for  catchments  in  the  northwest 
and  west  regions  of  Greece  are  explained  largely  in 
terms  of  physiographic  and  climatological  charac- 
teristics of  the  catchments  by  using  multiple  re- 
gression techniques.  The  following  catchment 
characteristics  were  employed:  drainage  area, 
mean  annual  areal  precipitation,  stream  frequency, 
main  stream  slope  and  length,  intensity  of  the  one- 
day  rainfall  of  5-yr  return  period,  and  a  soil  type 
index.  The  EV1  distribution  has  been  found  to 
describe  adequately  the  annual  frequency  distribu- 
tions of  the  daily  and  of  the  standardized-by-their- 
mean-value  daily  extremes  of  the  catchments. 
Based  on  the  regional  models  of  the  parameters  of 
the  distribution,  annual  flood  frequency  curves 
(and  thus  flood  quantiles  of  the  assumed  distribu- 
tion) can  be  derived.  The  developed  regional 
models  have  been  used  successfully  in  predicting 
with  satisfactory  accuracy  the  mean  annual  floods 
and  flood  quantiles  needed  in  hydrological  design 
for  ungauged  catchments  within  the  region  stud- 
ied. (Rochester-PTT) 
W89- 10762 


ENVIRONMENTAL  STRESS  IN  FIVE  AQUAT- 
IC ECOSYSTEMS  IN  THE  FLOODPLAIN  OF 
THE  RIVER  RHINE, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 10796 


SPATIAL  VARIATIONS  AND  CORRELATIONS 
IN  THE  DISTRIBUTION  OF  PCDDS,  PCDFS 
AND  RELATED  COMPOUNDS  IN  SEDI- 
MENTS FROM  THE  RIVER  RHINE-WESTERN 
EUROPE, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10809 


BINDING  OF  THREE  PCB  CONGENERS  TO 
DISSOLVED  ORGANIC  CARBON  IN  FRESH- 
WATERS, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10810 


DETERMINATION  OF  THE  CRITICAL  LOCA- 
TIONS IN  A  STOCHASTIC  STREAM  ENVI- 
RONMENT, 

Wyoming  Water  Research  Center,  Laramie. 

For  primary  bibliographic   entry  see   Field   5G 

W89-10822 


COPPER  IN  THE  FLY  RIVER  SYSTEM 
(PAPUA  NEW  GUINEA)  AS  INFLUENCED  BY 
DISCHARGES  OF  MINE  RESIDUE:  OVER- 
VIEW OF  THE  STUDY  AND  PRELIMINARY 
FINDINGS, 

Institute  for  Soil  Fertility,   Haren  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10832 


COMPOSITION  AND  DISTRIBUTION  OF  THE 
MACROZOOBENTHOS  OF  THE  RIVER 
STRUMA  (C'STAV  I  RAZPREDELENIE  NA 
MAKROZEESBENTOSA), 

Bulgarian   Academy  of  Sciences,   Sofia.   Inst,   of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-10855 


QUALITATIVE  APPRAISAL  OF  THE  HY- 
DROLOGY OF  THE  YEMEN  ARAB  REPUBLIC 
FROM  LANDSAT  IMAGES, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-10941 


WATER    QUALITY    OF   NORTH    CAROLINA 
STREAMS. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10942 


PROGRAM     FOR     EVALUATING     STREAM 
QUALITY  IN  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10943 


ENCRUSTING  ALGAL  ASSEMBLAGES  IN  A 
MEDITERRANEAN  RIVER  BASIN, 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2H 
W89- 10786 


WATER  QUALITY  OF  THE  YADKIN-PEE  DEE 
RIVER  SYSTEM,  NORTH  CAROLINA-VARIA- 
BILITY, POLLUTION  LOADS,  AND  LONG 
TERM  TRENDS, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10947 


HYDROLOGY  AND  ECOLOGY  OF  THE  APA- 
LACHICOLA  RIVER,  FLORIDA:  A  SUMMARY 
OF  THE  RIVER  QUALITY  ASSESSMENT, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10948 


INTERIM  REPORT  ON  1985-86  HIGH  WATER 
LEVELS  IN  THE  GREAT  LAKES-ST.  LAW- 
RENCE RIVER  BASIN. 

International  Joint  Commission-United  States  and 
Canada,  Washington,  DC. 

International  Joint  Commission,  October  1988. 
27p,  1 1  tab,  append. 

Descriptors:  'Water  level  fluctuations,  'Great 
Lakes,  'St.  Lawrence  River,  'Management  plan- 
ning, 'Flood  plain  management,  Water  level,  Pre- 
cipitation, Rainfall  intensity,  Economic  aspects, 
Coastal  zone  management,  Water  management. 

On  August  1,  1986  the  Governments  of  Canada 
and  the  United  States,  in  response  to  record  high 
water  level  conditions  occurring  in  the  Great 
Lakes,  referred  the  problem  of  fluctuating  Great 
Lakes  water  levels  to  the  International  Joint  Com- 
mission (IJC)  for  examination  and  report.  As  part 
of  this  effort,  the  Government  asked  for  an  interim 
report  focusing  on  measures  to  alleviate  the  high 
water  level  crisis  existing  at  that  time.  To  obtain 
the  additional  information  for  its  consideration  of 
an  interim  report,  the  Commission  decided  in  Sep- 
tember 1986  to  use  a  Task  Force  approach  with 
membership  composed  of  IJC  staff  and  specialists 
from  both  countries.  Eight  major  tasks  were  identi- 
fied and  subgroups  established  to  develop  detailed 
work  plans  and  undertake  the  technical  evalua- 
tions. Complete  descriptions  of  the  various  meas- 
ures, with  their  limitations  and  constraints,  appear 
in  the  individual  task  reports  that  have  been  made 
available  previously.  Conclusions  include:  (1)  the 
high  lake  level  crisis,  that  began  and  continued 
until  early  1987,  no  longer  exist;  (2)  fluctuating 
lake  levels  are,  for  most  observers,  the  tangible 
evidence  of  variations,  primarily  in  precipitation 
(rainfall  and  snowfall)  and  secondarily  in  evapora- 
tion, that  are  created  by  unpredictable  weather 
patterns;  (3)  it  is  impossible  to  predict  the  occur- 
rence (when),  the  type  (above  or  below  average), 
the  duration  (length  of  time),  or  the  intensity  (how 
far  above  or  below  average),  of  a  future  trend  in 
precipitation),  it  is  impossible  to  predict  its  dura- 
tion or  intensity;  (4)  under  present  climatic  condi- 
tions, it  should  be  assumed  that  extreme  lake  levels 
will  occur  at  irregular  intervals  and  may  occur  at 
any  point  in  time;  (5)  the  Task  Force  found  that  a 
combination  of  relatively  low  capital  cost  meas- 
ures, utilizing  primarily  existing  facilities  and  oper- 
ated as  part  of  a  Great  Lakes  Basin  emergency 
high  water  management  plan,  could  be  implement- 
ed within  one  year  and  could  lower  extreme  high 
water  levels;  and  (6)  the  implementation  of  an 
emergency  high-water  or  low-water  management 
plan  requires  agreements  between  the  Govern- 
ments, and  coordination  among  the  various  entities 
that  have  the  operational  responsibility  for  each 
individual  component.  (Lantz-PTT) 
W89- 10954 


ESTIMATING  PEAK  DISCHARGES  OF 
SMALL,  RURAL  STREAMS  IN  MASSACHU- 
SETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

S.  W.  Wandle. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2214,  1983.  26p,  8  fig,  10  tab, 
31  ref. 

Descriptors:  'Flood  peak,  'Streams,  'Massachu- 
setts, 'Mathematical  studies,  Flood  forecasting, 
Regression  analysis,  Flood  frequency,  Statistical 
analysis,  Infiltration,  Roods,  Flood  plain  manage- 
ment. 

Floodflows  on  natural-flow  streams  in  Massachu- 
setts with  drainage  areas  between  0.25  sq  mi  and 
260  sq  mi  may  be  estimated  from  drainage  area, 
main  channel  slope,  mean  basin  elevation,  and  the 
area  of  swamps,  lakes,  and  ponds.  Multiple  regres- 
sion techniques  were  used  to  define  the  relation- 
ship between  a  suite  of  basin  and  climatic  charac- 
teristics and  flood  peaks  in  three  flood  frequency 
regions  at  a  total  of  95  sites.  Regression  equations 
for  estimation  of  peak  discharges  for  0.5,  0.2,  0.1, 
0.04,  0.02,  and  0.01  exceedance  probabilities  are 
provided  for  ungaged  sites.  An  improved  sample 
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of  Hood  peaks  and  gaging  stations  and  the  defini- 
tion of  three  flood  frequency  regions  reduced  the 
Ldard  errors  of  estimate  by  5%  over  those  for 
the  1977  relations.  The  equations  are  applicable  to 
streams  unaffected  by  regulation  where  the  usable 
manmade  storage  is  <  4.5  million  cu  ft/sq  mi  or  by 
diversions  or  urbanization.  The  equations  are  re- 
stricted to  sites  where  the  basin  indices  are  within  a 
specified  range  outside  of  eastern  Plymouth,  Barn- 
staMe,  Dukes,  or  Nantucket  Counties  In  these 
areas  the  available  data  do  not  adequately  define 
the  influence  of  high  infiltration  and  storage  capac- 
ities of  drainage  basins  on  floodflows.  (Lantz-P  1  1 ) 
W89-10955 

FT  OODS  OF  OCTOBER  1977  IN  SOUTHERN 
KoNA  AND  MARCH  1978  IN  CENTRAL 

ARIZONA,  .„,,-.  a 

Geological  Survey,  Menlo  Park,  CA. 

B.  N.  Aldridge,  and  J.  H.  Eychaner 

Available  from  Books  and  Open-File  Reports  Sec_ 

tion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 

wSer-Supply  Paper  2223,  1984.  143p,  18  fig,  13 

tab,  6  plates,  41  ref. 

Descriptors:  'Floods,  'Historic  floods,  "Arizona 
Santa  Cruz  River,  Rainfall,  Salt  River,  Flood 
damage,  Flooding,  Gila  River,  Verde  River,  Res- 
ervoir storage,  Flood  peak. 


Major  floods  occurred  in  October  1977  and  March 
1978  in  Arizona.  As  much  as  14  in.  of  rain  tell 
during  October  6-9,  1977,  over  the  mountains  of 
southern  Arizona  and  northern  Mexico  resulting  in 
the  highest  discharge  since  at  least  1892  on  the 
Santa   Cruz  River  upstream   from   Tucson.    Ihe 
flood  inundated  areas  as  much  as  4  mi  wide,  cov- 
ered at  least  16,000  acres  of  farmland,  and  caused 
$15.2   million   in   damage.   Residential   losses  oc- 
curred at   Nogales,   Amado,   Green  Valley    and 
Sahuarita.  Widespread  rainfall  of  3  to  6  in.  and  9  to 
14  in.  in  some  areas  in  the  central  mountains  during 
February  27  to  March  3,  1978,  caused  the  highest 
discharge  since  1920  on  the  Salt  River  in  Phoenix 
and  resulted  in  three  deaths.  Flooding  along  the 
Salt  and  Gila  Rivers  and  several  lesser  streams 
caused  statewide  damage  totaling  $65.9  million 
During  the  flood  of  March  1978,  moderate  peak 
discharges  and  unusually  high  volumes  of  runoff 
occurred   on   tributaries   to   the   Salt   and   Verde 
Rivers  upstream  from  a  system  of  reservoirs.  Ihe 
reservoirs   stored   large   quantities  of  water   and 
greatly  reduced  the  magnitude  of  the  flood.  Ihe 
peak  discharge  of  the  Salt  River  was  125^00  cu  ft/ 
sec  below  Granite  Reef  Dam,  and  122,000  cu  ft/ 
sec  at  Phoenix.  Without  the  storage  provided  by 
the  reservoirs,  the  peak  discharge  on  the  Salt  River 
would  have  been  260,000  cu  ft/sec  and  the  dis- 
charge would  have  exceeded  100,000  cu  ft/sec  for 
66  hr   The  Verde  River  was  the  principal  flood 
source,  but  flows  at  the  upstream  gaging  stations 
did  not  indicate  the  magnitude  of  the  impending 
flood  at  Horseshoe  Reservoir  because  large  inflow 
from  tributaries  immediately  upstream  from  the 
reservoir  caused  the  river  to  rise  at  downstream 
stations  before  it  rose  at  upstream  stations.  (Lantz- 
PTT) 
W89-10958 


ine  mass,  momentum,  and  energy  to  the  flow  of 
atmospheric  water,  subsurface  water,  and  surface 
water   This  section  is  completed  by  a  chapter  on 
hydrologic  measurement.  Hydrologic  analysis  is 
treated  in  the  next  six  chapters  (7  to  12)    which 
emphasize  computational  methods  in  hydrology 
for  specific  tasks  such  as  rainfall-runoff  modeling, 
flow  routing,  and  analysis  of  extreme  events  These 
chapters  are  organized  in  a  sequence  according  to 
the  way  the  analysis  treats  the  space  and  time 
variability  and  the  randomness  of  the  hydrologic 
system   behavior.    Special   attention   is   given   m 
Chapters  9  and  10  to  the  subject  of  flow  routing  by 
the  dynamic  wave  method  where  the  recent  avail- 
ability  of  standardized   computer   programs   has 
made    possible    the    general    application    of   this 
method.  Hydrologic  design  is  presented  in  the  final 
three  chapters  (13  to  15),  which  focus  on  the  risks 
inherent   in  hydrologic   design,   the  selection   ot 
design  storms  including  probable  maximum  pre- 
cipitation, and  the  calculation  of  design  flows  for 
various  problems  including  the  design  of  storm 
sewers,  flood  control   works,   and  water  supply 
reservoirs.  (Lantz-PTT) 
W89-10963 

SELECTIVE  LUMPING  EFFECTS  ON  DEPTH- 
INTEGRATED  FINITE  ELEMENT  MODEL  OF 
CHANNEL  FLOW,  .     , 

Mississippi  Univ.,  University.  Dept.  of  Mechanical 
Engineering. 
J  Yue 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol  1  Groundwater  and  Aquifer  Modelling. 
Computational  Mechanics  Publications,  Boston. 
1988.  p  119-129,  6  fig,  7  ref. 


Descriptors:  'Statistical  methods,  'Model  studies, 
♦Channel  flow,  'Finite  element  method,  'Mathe- 
matical models,  Eddies,  Flow  velocity,  Numerical 
analysis,  Chezy  equation,  Model  testing,  Viscosity. 


APPLIED  HYDROLOGY, 

Illinois  Univ.  at  Urbana-Champaign.  Hydrosystems 

V*T  Chow,  D.  R.  Maidment,  and  L.  W.  Mays. 
McGraw-Hill  Book  Co.,  New  York.  1988.  572  p. 

Descriptors:  'Rainfall-runoff  relationships,  'Sur- 
face water,  'Hydrology,  'Hydrologic  systems, 
Fluid  mechanics,  Groundwater,  Hydrologic  cycle, 
Precipitation,  Flow  profiles,  Floods,  Runoff,  Hy- 
drologic models. 

Surface  water  hydrology  is  the  focus  of  this  book 
which  is  presented  in  three  sections:  hydro  ogic 
processes,  hydrologic  analysis,  and  hydrologic 
design.  Hydrologic  processes  are  covered  in  Chap- 
ters 1  to  6,  which  describe  the  scientific  principles 
governing  hydrologic  phenomena.  The  hydrologic 
fystem  is  visualized  as  a  generalized  control 
volume,  and  the  Reynold's  Transport  Theorem  (or 
general  control  volume  equation)  from  fluid  me- 
chanics is  used  to  apply  the  physical  laws  govern- 


In  applying   the   depth-integrated   finite   element 
model  to  solve  river  and  basin  water  flow  prob- 
lems, matrix  lumping  techniques  are  widely  em- 
ployed for  the  benefits  of  eliminating  matrix  inver- 
sion and  economizing  computing  time.  The  possi- 
ble effects  introduced  by  lumping  simplification 
cause  concern  in  engineering  applications.  A  com- 
parison was  made  of  the  lumped  scheme  with  the 
unlumped  model  and  the  theoretic  solution.  The 
effects  introduced  by  the  lumping  scheme  were 
investigated.  These  effects  include  the  influence  ot 
the  selective  lumping  parameter  on  stability,  nu- 
merical damping,  Chezy  coefficient,  and  eddy  vis- 
cosity  It  was  found  that  the  lumping  scheme  not 
only  simplifies  solution  procedure  and  saves  com- 
puting time,  but  also  improves  stability.  The  nu- 
merical damping  effect  is  negligible  for  a  much 
larger  range  of  choice  of  the  selective  lumping 
parameter  and  the  simple  lumping  scheme  gives  a 
better  simulation  of  the  theoretic  solution  than  the 
unlumped  model.  (See  also  W89-11016)  (Authors 
abstract) 
W89- 11026 

EFFECT  OF  DATA  ERRORS  IN  THE  OPTIMI- 
ZATION OF  THE  SAINT-VENANT  FLOOD 
ROUTING  EQUATIONS, 

Queen  Mary  Coll.,  London  (England). 

R.  Haghi-Khatibi,  J.  J.  R.  Williams,  and  P.  R. 

Wormleaton. 

IN:    Computer   Methods   and   Water   Resources: 

First    International    Conference,    Morocco    1988 

Vol   2,  Computational  Hydraulics.  Computational 

Mechanics  Publications,  Boston   1988.  p  219-230,  8 

fig,  5  ref. 

Descriptors:  'Error  analysis,  'Mathematical  stud- 
ies, 'Optimization,  'Data  interpretation,  'Flood 
routing,  'Open-channel  flow,  Errors,  Friction, 
Mathematical  equations,  Channel  flow,  Flow 
system. 

The  effects  of  unreliable  input  data  on  the  value  of 
the  identified  roughness  parameters  and  upon  the 
performance  of  gradually  varied  flow  equations 
was  investigated.  Errors  due  to  discretization  and 
data  were  isolated  and  analyzed.  Results  show  that 
the  choice  of  objective  function  is  of  paramount 
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importance  in  river  optimization  work^The  use  of 
normalized  objective  functions,  as  defined  in  this 
paper,  have  been  shown  to  lead  to  significantly 
biased  results,  even  when  the  level  of  noise  in  the 
data  is  fairly  low.  It  is  therefore  recommended 
that  when  carrying  out  friction  parameter  optimi- 
zation in  open  channels  using  a  minimization  ot 
error  squared  criterion,  the  errors  are  simply 
formed  as  the  difference  between  calculated  and 
observed  values.  If  a  normalized  expression  is  re- 
quired, then  the  differences  should  be  divided  by  a 
constant  value  (i.e.  hydrograph  mean),  rather  than 
the  current  depth  or  discharge,  whether  calculated 
or  observed.  (See  also  W89-11033)  (Fnedmann- 
PTT) 
W89-11049 

FLOODS    IN    THE    BRAHMANI    DELTA    IN 
ORISSA,  INDIA, 

Hydraulic  Study  Dept.,  Calcutta  Port  Trust,  Cal- 
cutta, India. 
A.  K.  Chatterjee. 

IN-  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988 
Vol  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  253-262,  4 
fig- 
Descriptors:  'Floods,  'Model  studies  'India, 
•Computer  models,  'Deltas,  'Flood  ,d!fc1ha,rg^ 
'Hydrologic  models,  Flood  profiles,  Model  stud- 
ies Flood  basins,  Storm  surges,  Monsoons  Finite 
difference  methods,  Flood  protection,  Flood  peak, 
Mathematical  equatons. 

Aspects  of  the  flood  history  of  the  Orissa  Delta, 
India  are  reviewed.  The  delta  is  part  of  the  Brah- 
mani  river  system,  and  is  a  fertile  alluvial  network 
on  the  east  coast  emptying  into  the  Bay  of  Bengal 
A  one-dimensional  non-linear  numerical  model  ot 
the  network  was  developed,  based  on  the  implicit 
finite  difference  technique  of  solving  the  system  of 
two  non-linear  hyperbolic  partial  differential  equa- 
tions using  unequal  space  grids.  The  model  was 
calibrated  with  pre-monsoon  discharge  data  in  all 
the  network  branches.  Before  the  estimation  of  the 
high  flood  levels,  the  positions  of  the  double  em- 
bankments were  fixed  on  the  survey  charts^  The 
model  was  run  with  an  equivalent  surge  height  ot  i 
m  along  with  the  maximum  spring  tide  with  range 
2  m  as  the  downstream  boundary  conditions,  l  ne 
model  results  are  now  being  implemented  in  the 
construction   of  double   embankments   along   the 
Brahmani  network.  (See  also  W89-11033)  (Fried- 
mann-PTT) 
W89-11052 


IMPLICIT  STRAIGHT  CHARACTERISTIC 
METHOD  TO  SOLVE  DIRECT  AND  INVERSE 
FLOOD  ROUTING  PROBLEMS, 

Hydraulic  Dept.,  Civil  Engineering  School  Jordi 
Girona  Salgado,  31-08034,  Barcelona,  Spam. 
M  Gomez,  J.  Dolz,  and  L.  Berga. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988 
Vol  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  263-273,  y 
fig,  4  tab,  7  ref. 

Descriptors:  'Flood  routing,  'Irrigation  canals, 
•Conveyance  structures,  'Model  studies,  'Urban 
drainage,  Hyraulic  properties,  Networks,  Compu  - 
er  models,  Critical  flow,  Storm  surge,  Rainfall 
impact,  Flow  characteristics,  Hydraulic  engineer- 
ing, Numerical  analysis,  Channels. 

Transients  in  channel  networks  are  one  of  the 
problems  that  hydraulic  engineers  face  in  many 
fields  Urban  drainage  networks  or  irrigation 
canals  are  common  works,  and  transients  produced 
by  storm  rainfalls,  etc.,  are  unusual  in  their  oper- 
ation, and  supercritical  flow  could  be  created,  a 
type  of  flow  that  has  their  special  features.  Ihe 
studies  carried  out  focused  on  numerical  analysis, 
and  an  implicit  straight  characteristic  method  has 
been  developed.  If  the  usual  explicit  characteristic 
method  assumes  a  straight  characteristic  line,  with 
the  slope  of  the  line  that  of  the  initial  point  at  time 
t(n)  the  scheme  developed  assumes  a  straight  line 
as  well  but  with  the  slope  of  the  final  point  at  time 
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t(N+l).  The  operation  with  the  scheme  is  easy, 
although  it  is  implicit,  and  each  point  can  be  solved 
by  a  simple  iterative  method  in  a  few  steps.  The 
scheme  showed  interesting  properties.  Supercriti- 
cal How  that  usually  produces  some  problems 
when  numerical  models  are  used,  was  evaluated  to 
test  the  scheme  in  front  of  others.  Thus,  explicit 
characteristic  method  showed  volume  error  of 
about  20-30%.  Implicit  straight  characteristic 
scheme  showed  volume  error  of  no  more  than 
1.2%,  even  with  spatial  discretization  of  300  m. 
Computer  time  was  very  similar  in  both  cases, 
although  explicit  method  was  faster.  The  scheme  is 
well  designed  to  calculate  the  inverse  problems  in 
an  explicit  way.  (See  also  W89- 11033)  (Author's 
abstract) 
W89-I1053 


STUDIES  ON  ROUTING  OF  FLOODS  IN 
EPHEMERAL  CHANNELS, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 
M.  Nouh. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computationai 
Mechanics  Publications,  Boston.  1988.  p  287-299  6 
tab,  10  ref. 

Descriptors:  *Ephemeral  streams,  *Flood  routing, 
•Saudi  Arabia,  'Channel  flow,  Mathematical  stud- 
ies. Flood  peak,  Discharge  hydrographs,  Errors, 
Parameterization,  Mathematical  equations,  Floods, 
Statistical  analysis,  Comparison  studies. 

The  relative  accuracy  of  five  methods  of  flood 
routing  is  examined  using  real  inflow-outflow  data 
from  typical  ephemeral  channels  in  Saudi  Arabia. 
The  methods  are  the  linear  and  the  nonlinear  Mus- 
kingum methods,  the  linear  diffusion  method,  the 
variable  parameter  diffusion  method,  and  the  ex- 
plicit leapfrog  method  for  solving  the  full  Saint- 
Venant  equations  for  gradually  varying  flow  in 
open  channels.  Four  error  parameters  are  used  to 
compare  the  predicted  with  the  recorded  discharge 
hydrographs.  These  are  the  percentage  error  in  the 
peak  attenuation,  the  percentage  error  in  the  speed 
of  the  flood  peak,  the  percentage  standard  devi- 
ation, and  the  percentage  mean  deviation.  The 
results  call  for  a  strategy  for  selecting  the  most 
suitable  flood  routing  method  to  be  used  in  ephem- 
eral channels  under  given  conditions.  The  explicit 
leapfrog  method  produces  accurate  results,  espe- 
cially in  channel  reaches  of  small  flood  plain  area, 
or  when  the  shape  of  hydrograph  is  needed  for 
design  of  large  projects.  Use  of  the  linear  Muskin- 
gum method  is  more  accurate  than  the  nonlinear 
Muskingum  method,  as  it  produces,  in  ephemeral 
channel  reaches,  results  of  reasonable  accuracy 
compared  to  the  results  of  the  complicated  numeri- 
cal methods.  Because  of  its  simplicity,  it  is  recom- 
mended for  use  after  calibration  for  design  of  mod- 
erate projects,  when  initial  estimate  for  floods  is 
needed  or  when  only  the  peak  discharge  is  needed. 
(See  also  W89-1 1033)  (Friedmann-PTT) 
W89- 11055  ' 


FINITE       ELEMENT       TWO-DIMENSIONAL 
MODEL  FOR  FREE  SURFACE  FLOWS:  VERI- 
FICATION AGAINST  EXPERIMENTAL  DATA 
FOR  THE  PROBLEM  OF  THE  EMPTYING  OF 
A  RESERVOIR  DUE  TO  DAM-BREAKING, 
Ente    Nazionale    per    l'Energia    Elettrica,    Milan 
(Italy).  Centro  di  Ricerca  Elettrica. 
A.  EH  Monaco,  and  P.  Molinaro. 
IN:    Computer   Methods   and    Water   Resources: 
First    International    Conference,    Morocco    1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  301-312  6 
fig,  12  ref. 

Descriptors:  'Finite  element  method,  'Mathemati- 
cal models,  'Flood  waves,  'Model  testing,  'Sur- 
face flow,  'Dam  failure,  Dam  stability,  'Reservoir 
releases.  Hydraulic  properties,  Wave  propagation, 
Wave  runup,  Dams,  Surface  water,  Flood  forecast- 
ing, Hydraulic  models. 

The  problem  of  the  evaluation  of  the  effects  caused 
by  the  breaking  of  a  dam  has  attracted  much 
attention   in    recent   years.    Mathematical    models 


have  been  used  to  deal  with  the  problem.  A  one- 
dimensional  schematization  of  the  dam-break  wave 
is  generally  assumed  when  the  valley  is  very  long 
and  narrow.  On  the  other  hand,  when  the  valley 
widens  considerably  downstream  of  the  dam,  and 
consequently  large  areas  are  flooded,  a  two-dimen- 
sional schematization  is  called  for.  Also,  the  propa- 
gation of  the  negative  wave  in  a  nearly  circular- 
shaped  reservoir  must  be  carried  out  by  means  of  a 
two-dimensional  model  if  accurate  results  are 
needed.  A  two-dimensional  free-surface  flow 
model  is  developed,  based  on  the  finite  element 
method  for  the  space  discretization  and  on  an 
implicit  one-step  difference  scheme  for  the  time 
integration.  Though  good  results  were  obtained 
when  the  model  was  applied  to  a  prismatic  chan- 
nel, which  is  a  one-dimensional  problem,  the  capa- 
bility of  the  model  to  cope  with  real  two-dimen- 
sional dam-break  wave  propagation  on  dry  beds 
has  yet  to  be  proved.  The  choice  of  initial  condi- 
tions greatly  influenced  the  accuracy  and  conver- 
gence of  the  model.  Starting  the  computation  from 
an  already  developed  dam-break  wave,  derived 
from  the  proper  analytical  solution,  proved  to  be 
the  most  suitable  choice.  (See  also  W89-11033) 
(Friedmann-PTT) 
W89- 11056 


NUMERICAL  MODELING  OF  DAM-BREAK 
FLOOD  FORECASTING  WAVE, 

Institute  of  Technology,  Baghdad  (Iraq).  Dept.  of 

Irrigation. 

S.  M.  Abdul-Salam. 

IN:    Computer   Methods   and    Water   Resources: 

First    International    Conference,    Morocco    1988. 

Vol.  2,  Computational  Hydraulics.  Computational 

Mechanics  Publications,  Boston.  1988.  p  313-323  4 

fig,  5  tab,  3  ref. 

Descriptors:  'Mathematical  models,  'Wave  propa- 
gation, 'Flood  waves,  'Flood  forecasting,  'Dam 
failure,  'Floodwater,  'Runoff,  Spillways,  Dams, 
Dam  stability.  Hydraulic  models,  Computer 
models,  Reservoirs,  Safety,  Seepage,  Hydraulic 
structures. 

Dam  failure  modeling  is  of  vital  importance  in 
delineating  areas  endangered  by  dam  break  flood 
waters.  Usually,  the  response  time  available  for 
warning  is  much  shorter  than  for  precipitation  run- 
off floods.  Dam  failures  are  often  caused  by  over- 
topping of  the  dam  due  to  inadequate  spillway 
capacity  during  large  inflows  to  the  reservoir  from 
heavy  precipitation  runoff.  Dam  failure  may  also 
be  caused  by  seepage  or  piping  through  the  dam  or 
along  internal  conduits,  or  by  earthquake  damage. 
A  simplified  dam-break  model  is  presented,  which 
can  be  simulated  by  using  the  desk-top  computer 
or  by  mainframe  computers  to  predict  downstream 
flooding  produced  by  a  dam  failure.  A  simplified 
dam-break  model  is  simulated  for  use  as  a  powerful 
tool  in  giving  advance  warning  to  the  public  of 
downstream  flooding  areas  endangered  by  the  dam 
failure.  The  model  is  designed  for  interactive  use, 
i.e.  the  computer  asks  for  detailed  information 
about  the  dam,  reservoir,  and  downstream  channel 
properties  and  the  data  must  be  entered  with  the 
appropriate  values.  When  it  was  applied  to  a 
simple  failure  of  the  Teton  dam,  the  results  showed 
the  model  to  be  very  useful  and  advantageous  in 
finding  the  results  of  a  dam-break  problem  in  a 
very  short  time.  (See  also  W89- 11033)  (Author's 
abstract) 
W89- 11057 


COMPUTER-BASED  METHODOLOGY  TO  DE- 
VELOP THE  ECONOMICS  OF  ENVIRON- 
MENTAL CHANGE  WITHIN  RIVER-ESTU- 
ARY-COASTAL SYSTEMS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Coastal  Engi- 
neering Inst. 

For  primary  bibliographic  entry  see  Field  2L. 
W89- 11062 


DRY  BEDS  AND  SMALL  DEPTHS  IN  2-D 
CODES  FOR  COASTAL  AND  RIVER  ENGI- 
NEERING, 

Grenoble- 1  Univ.  (France).  Centre  de  Recherche 

et  d'Essais  de  Machines  Hydrauliques. 

For  primary  bibliographic  entry  see  Field  2L. 


W89- 11064 


NUMERICAL  PREDICTION  OF  THE  EFFECT 
OF  WATER  ABSTRACTION  UPON  TIDAL 
CHARACTERISTICS  OF  THE  MEGHNA 
DELTA, 

Institute  of  Flood  Control  and  Drainage  Research 
Dacca  (Bangladesh). 

For  primary  bibliographic  entry  see  Field  2L 
W89- 11066 


PHYTOPLANKTON  DYNAMICS  OF  THE 
FRESH,  TIDAL  POTOMAC  RIVER,  MARY- 
LAND, FOR  THE  SUMMERS  OF  1979  TO  1981- 
A  WATER-QUALITY  STUDY  OF  THE  TIDAI 
POTOMAC  RIVER  AND  ESTUARY, 
For  primary  bibliographic  entry  see  Field  2H 
W89- 11068 


LOADS  OF  SUSPENDED  SEDIMENT  AND  NU- 
TRIENTS FROM  LOCAL  NONPOINT 
SOURCES  TO  THE  TIDAL  POTOMAC  RIVER 
AND  ESTUARY,  MARYLAND  AND  VIRGINIA 
1979-81  WATER  YEARS:  A  WATER-QUALITY 
STUDY  OF  THE  TIDAL  POTOMAC  RIVER 
AND  ESTUARY, 
Geological  Survey,  Reston,  VA. 
R.  E.  Hickman. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Water-Supply  Paper  2234-G,  1987.  35p,  14  fig,  30 
tab,  42  ref. 

Descriptors:  'Sediment  load,  'Nutrients,  'Sus- 
pended sediments,  'Tidal  rivers,  'Potomac  River, 
'Maryland,  'Virginia,  'Water  quality,  'Estuaries,' 
Phosphorus,  Nitrogen,  Biochemical  oxygen 
demand,  Silica,  Urban  watersheds,  Sediment  yield, 
Sediment  discharge,  Streamflow. 

Loads  of  suspended  sediment,  phosphorus,  nitro- 
gen, biochemical  oxygen  demand,  and  dissolved 
silica  discharged  to  the  tidal  Potomac  River  and 
Estuary  during  the  1979-81  water  years  from  three 
local  nonpoint  sources  have  been  calculated.  Aver- 
age annual  yields  of  substances  leaving  three  urban 
watersheds  (Rock  Creek  and  the  Northwest  and 
Northeast  Branches  of  the  Anacostia  River)  and 
the  rural  Saint  Clements  Creek  watershed  were 
calculated.  Yields  calculated  for  the  1979-81  water 
years  are  up  to  2.3  times  period-of-record  yields 
because  of  greater  than  average  streamflow  and 
stormflow  during  this  3-year  period.  The  yields 
from  the  urban  watersheds  are  17%-5I%  of  yields 
calculated  using  sediment  concentration  data  col- 
lected during  the  1960-62  water  years.  Loads  dis- 
charged from  all  local  tributary  watersheds  to  the 
tidal  Potomac  River  and  Estuary  during  the  1979- 
81  water  years  were  calculated  by  applying  to  the 
unsampled  watersheds  the  yields  determined  for 
the  monitored  watersheds.  The  resulting  loads  are 
2.7    million    megagrams   of  suspended    sediment, 
3,100   megagrams   of  phosphorus,    14,000   mega- 
grams of  nitrogen,  74,000  megagrams  of  ultimate 
biochemical   oxygen   demand,   and   68,000   mega- 
grams of  dissolved  silica.  The  value  for  the  load  of 
sediment  is  probably  an  overestimate  because  the 
sediment  yield  calculated  for  the  Saint  Clements 
Creek  watershed  does  not  appear  to  be  representa- 
tive of  rural  watersheds.  Summed,  the  loads  dis- 
charged from  all  local  nonpoint  sources  to  the  tidal 
Potomac  River  and  Estuary  during  the   1979-81 
water  years  accounted  for  17%-38%  of  the  loads 
discharged  by  major  sources  during  this  period. 
(See  also  W89-1 1068)  (Lantz-PTT) 
W89- 11069 
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NEW  DRATN  FLOW  FORMULA, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Civil 

and  Structural  Engineering. 

J.  C.  Miles,  and  K.  Kitmitto. 

Journal   of  Irrigation   and   Drainage  Engineering 

JIDEDH,  Vol.  115,  No.  2,  p  215-230,  April  1989 

12  fig,  3  tab,  16  ref,  3  append. 


WATER  CYCLE— Field  2 
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Descriptors:  'Subsurface  drainage,  •Groundwater 
movement,  'Hydraulics,  'Drains,  'Model  studies, 
Flow,  Mathematical  models,  Equations,  Ground- 
water Vertical  How,  Comparison  studies,  Water 
table,  Performance  evaluation,  Anisotropy,  Het- 
erogeneity. 

Two  alternative  methods  (Hooghoudt's  and  Her- 
bert's) of  representing  the  flow  of  water  to  drams, 
using  groundwater  flow  equations  which  do  not 
explicitly  represent  vertical  flows,  have  been  com- 
pared by  using  them  in  numerical  groundwater 
flow  models.  The  accuracy  of  both  methods  has 
been  checked  by  means  of  a  further  numerical 
model  which  incorporates  vertical  flow.   Flows 
through  several  types  of  media  have  been  exam- 
ined and  results  presented  for  both  flows  to  a  dram 
and  heads  midway  between  the  drams,  the  latter 
being  the  maximum  head  value.  The  general  con- 
clusion that  can  be  drawn  is  that,  Hooghoudt  s 
method  is  known  to  be  accurate  within  certain 
limits,  the  methods  give  results  of  acceptable  accu- 
racy. For  homogeneous  media,  but  the  results  lor 
layered  media  show  that  it  can  easily  be  extended 
to  such  flow  problems.  Herbert's  method  gives 
results  of  comparable  accuracy  to  Hooghoudt  s 
method  and  has  the  advantage  of  being  applicable 
to  anisotropic  media.  The  results  show  that  flows 
can  be  accurately  calculated   and  also  that  the 
single  depth  integrated  potential  midway  between 
the  drains  is  a  good  assessment  of  the  height  of  the 
water  table.  The  limitations  on  the  applicability  ot 
Hooghoudt's  and  Herbert's  methods  seem  to  be 
due  rather  to  the  limitations  imposed  by  single 
depth  integrated  potential  rather  than  the  methods 
themselves.  There  is  little  to  choose  between  Her- 
bert's method  and  that  of  Hooghoudt.  When  one 
considers  the  approximation  involved  in  both,  then 
the  degree  of  accuracy  that  can  be  achieved  is 
remarkabe,  and  some  of  the  limitations  can  easily 
be  overcome  by  use  of  the  multi-layered  models. 
(Miller-PTT) 
W89-10558 

INHIBITORY  SUBSTRATE  UTILIZATION  BY 
STEADY-STATE  BIOFTLMS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5b. 

W89-10575 

WATER  LEAKAGE  FROM  LAKE  CHUZENJI, 

Utsunomiya  Univ.  (Japan).  Faculty  of  Education. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-10605 

RADON  CONCENTRATION  IN  GROUND 
WATERS  IN  SOME  AREAS  OF  GRANITE  IN- 
TRUSION IN  VARIOUS  AGES, 

Saga  Univ.  (Japan).  Faculty  of  Science  and  Engi- 
neering. 

For  primary  bibliographic  entry  see  Held  zk. 
W89- 10607 


INVESTIGATION  OF  FAILURE  MECHA- 
NISMS AND  MIGRATION  OF  ORGANIC 
CHEMICALS  AT  WILSONVILLE,  ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10680 

USE  OF  ON-SITE  HIGH  PERFORMANCE 
LIQUID  CHROMATOGRAPHY  TO  EVALU- 
ATE THE  MAGNITUDE  AND  EXTENT  OF  OR- 
GANIC CONTAMINANTS  IN  AQUIFERS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10683 

CRITIQUE  OF  THE  HVORSLEV  METHOD 
FOR  SLUG  TEST  ANALYSIS:  THE  FULLY 
PENETRATING  WELL, 

Chirlin  and  Associates,  Inc.,  Rockville,  MD. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  2,  p  130-138,  Spring  1989.  6  fig,  1  tab, 


20  ref.  Append. 

Descriptors:  'Test  wells,  'Fully  penetrating  wells, 
'Aquifer  testing,  'Pumping  tests,  'Groundwater, 
•Slug  tests,  'Hydraulic  conductivity,  Mathemati- 
cal models,  Wells,  Aquifers. 

The  Hvorslev  (1951)  method  of  slug  test  analysis 
addresses  a  variety  of  well  and  aquifer  geometries, 
is  easy  to  apply,  and  is  widely  used.  Its  underlying 
mathematical  model  assumes  negligible  compres- 
sive storage  (aquifer  water  and  matrix  are  incom- 
pressible, flow  is  quasi-steady).  The  consequences 
of  this  assumption  are  explored  for  a  particu  ar 
case  of  a  well  fully  penetrating  a  confined,  radially 
infinite,     homogeneous,     isotropic    aquifer     the 
Cooper  (1967)  model  of  this  setting  includes  the 
effect  of  compressive  storage   and  is  otherwise 
identical  to  Hvorslev.  Therefore,  for  this  setting 
the  performance  of  the  Hvorslev  method  is  gauged 
against  that  of  the  Cooper  model.  The  original 
Hvorslev  model  is  recast  into  conventional  gov- 
erning equations  to  facilitate  the  comparison  with 
Cooper   The  Hvorslev  estimate  of  hydraulic  con- 
ductivity for  this  setting  is  accurate  only  to  within 
an  order  of  magnitude,  assuming  no  knowledge  of 
the  aquifer  storage  coefficient.  Accuracy  of  the 
Hvorslev  estimate  depends  on  the  normalized  aqui- 
fer storage  coefficient,  on  the  matching  procedure 
used  to  fit  the  Hvorslev  model,  and  on  the  ana- 
lyst's choice  for  the  Hvorslev  effective  radius  r  sub 
e  The  Hvorslev  model  provides  no  physical  basis 
for  selecting  r  sub  e.  Some  insight  is  gained  by 
viewing  the  constant  head  condition  at  radius  r  sub 
e  as  an  'infinite  storage'  at  r  sub  e.  Flow  from  this 
discrete  storage  approximates  the  distributed  stor- 
age of  a  compressible  aquifer.   By  reference  to 
Cooper  one  can  select  a  value  of  r  sub  e  which 
leads  to  a  correct  Hvorslev  estimate  of  hydraulic 
conductivity,  given  prior  knowledge  of  the  aquiter 
storage  coefficient.  For  an  example  aquifer,  the 
Hvorslev  and  Cooper  models  yield  substantially 
different  distributions  of  head  within  the  aquiler. 
(Author's  abstract) 
W89- 10684 

FRACTURE  EFFECTS  IN  THE  SHALLOW 
GROUNDWATER  ZONE  IN  WEATHERED 
SARNIA-AREA  CLAY, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

A. ^D'Astous,  W.  W.  Ruland,  J.  R.  G.  Bruce,  J. 

A  Cherry,  and  R.  W.  Gillham. 

Canadian  Geotechnical  Journal  CGJOAH,   Vol. 

26,  No.  1,  p  43-56,  February  1989.  11  fig,  2  tab,  31 

ref. 

Descriptors:  'Fracture  permeability,  'Ontario, 
•Geohydrology,  'Groundwater  movement, 
'Clays,  Water  table  fluctuations,  Glacial  drift,  Hy- 
draulic conductivity,  Piezometers,  Geologic  frac- 
tures, Tracers,  Tritium. 


W89- 10745 

SETBACKS  FROM  THE  CRESTS  OF  SLOPES 
ALONG  THE  NORTH  SASKATCHEWAN 
RIVER,  ALBERTA,  . 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Held  8ti. 
W89- 10747 

ORIGIN  AND  MOVEMENT  OF  GROUNDWAT- 
ER AND  MAJOR  IONS  IN  A  THICK  DEPOSIT 
OF  CHAMPLAIN  SEA  CLAY  NEAR  MONTRE- 

AL 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

D.  E.  Desauniers,  and  J.  A.  Cherry. 

Canadian  Geotechnical  Journal  CGJOAH,   Vol. 

26,  No.  1,  p  80-89,  February  1989.  8  fig,  2  tab,  45 

ref. 

Descriptors:  'Waste  disposal,  'Quebec,  'Ground- 
water movement,  'Geohydrology,  Clays,  Ions, 
Sodium,  Chlorides,  Calcium,  Magnesium,  Potassi- 
um, Advection,  Design  criteria,  Land  use,  Man- 
agement planning,  Paleooceanography. 

At    a    site    near    Montreal    (Quebec    province 
Canada),  piezometers  and  core  samples  were  used 
to  assess  the  origin,  age,  and  rate  of  groundwater 
movement  in  a  28-m  thick  deposit  of  Champlain 
Sea  clay.  Tritium  occurs  only  within  the  upper  3-4 
m   which  indicates  that  the  groundwater  beneath 
this  surficial  weathered  zone  originated  prior  to 
1952   Concentrations  of  180,  Na(  +  ),  and  Cl(-)  in 
water  from  the  deepest  piezometer  suggest  that  the 
deep  clay  was  deposited  in  a  mixture  of  about  33% 
seawater  and  about  67%  freshwater.  Profiles  of 
several  major   ions  show   a   gradual  increase  in 
concentration  with  depth.   Mathematical   simula- 
tions of  vertical  migration  of  Ca(2  +  ),  Mg(2  +  ), 
K(  +  ),  Na(+),  and  Cl(-)  provide  close  matches  to 
the  field  profiles  when  only  upward  diffusion  ot 
these  ions  into  the  surficial  freshwater  zone  in 
included  in  the  model  of  diffusion  time  of  approxi- 
mately 10  000  yr.  When  the  downward  advection 
rate  of  0  13  cm/yr  obtained  from  field  measure- 
ments of  the  hydraulic  gradient  and  hydraulic  con- 
ductivity is  included  in  the  model,  the  simulated 
maior-ion  profiles  deviate  markedly  from  the  field 
profiles.  This  suggests  that  the  hydrau he  gradien 
in  the  clay   is  less  than  the   threshold   gradient 
necessary  to  cause  Darcian  flow.   These  results 
suggest  that,  in  areas  where  clayey  Champlain  Sea 
deposits  are  thick,  opportunities  exist  for  locating 
waste  disposal  facilities  that  would  have  no  signifi- 
cant    potential     for    causing     contamination    of 
groundwater  resources  beneath  the  clay.  (Author  s 
abstract) 
W89-10749 


The  Sarnia  area  of  southwestern  Ontario  is  under- 
lain by  thick  deposits  of  clay-rich  glacial  till.  From 
ground  surface  to  between  4  and  6  m  depth  the 
day  till  is  fractured,  oxidized,  and  penetrated  by 
root  holes.  The  water  table  fluctuates  seasonally 
between  the  ground  surface  and  the  bottom  of  the 
weathered  zone.  Water-level  response  tests  in  con- 
ventional piezometers  installed  in  augered  holes  m 
the  weathered  zone  typically  provide  very  low 
values  of  hydraulic  conductivity  (10  to  the  minus 
7th  power  to  10  to  the  minus  9th  power  cm/sec), 
which  are  similar   to  values  obtained   from  the 
deeper  unweathered  and  unfractured  till.  The  au- 
eering  process  creates  a  smeared  clay  zone  along 
the  borehole  walls  the  significantly  reduces  meas- 
ured hydraulic  conductivity  values.  In  this  study, 
the   weathered-zone   hydraulic   conductivity   was 
measured    using    unconventional    piezometers,    a 
large-diameter  well,  and  a  trace  experiment  be- 
tween two  peat  pits.  The  smeared  zone  was  re- 
moved or  reduced  around  these  installations,  and 
the  measured  weathered-zone  hydraulic  conduc- 
tivity was  0.00001  to  10  to  the  minus  7th  cm/sec, 
much  higher  than  in  the  deep  unweathered  clay. 
These    results,    together    with    depth   profiles   o 
groundwater   tritium   and   monitored   water-level 
fluctuations,  indicate  that  the  weathered  zone  has 
hydraulic  conductivity  governed  by  fractures  and 
has  significant  hydrologic  activity  in  the  fractures. 
(Author's  abstract) 


FAST  TRACKING  MILITARY  WASTE, 

Haley  and  Aldrich,  Inc.,  Cambridge,  MA 

For  primary  bibliographic  entry   see   Field   5U. 

W89-10817 

HYDROGEOLOGY  COMES  TO  THE  SUR- 
FACE, 

Harza  Engineering  Co.,  Chicago,  IL. 

Civil  Engineering  CEWRA9,  Vol.  59,  No.  4,  p  60- 
62,  April  1989. 

Descriptors:  'Education,  'Geohydrology, 
'Groundwater  pollution,  'Landfills,  'Leaching, 
'Water  quality  management,  Momtonng,  Ground- 
water. 

Engineers  must  understand  hydrogeology  to  avoid 
unnecessary  and  expensive  corrective  actions,  and 
also  to  avoid  overlooking  such  potential  pollution 
sources  as  unforeseen  transport  routes  that  lead 
hazardous  wastes  to  groundwater  supplies.  Current 
environmental  regulations  are  also  forcing  civil 
engineers  to  address  hydrogeology;  under  current 
law  EPA  regional  administrators  must  consider 
'hydrogeological  characteristics  of  the  facility  and 
surrounding  land"  when  establishing  concentration 
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limits  for  hazardous  waste  facilities.  Engineering 
and  hydrogeology  must  be  combined  through 
teamwork  to  simplify  tasks  and  avoid  data  misin- 
terpretations. An  example  is  given  of  a  midwestern 
municipal  solid  waste  landfill.  Despite  a  sophisti- 
cated leachate  collection  system,  boron  was  detect- 
ed in  a  down-gradient  monitoring  well.  The  local 
regulatory  agency  considered  this  a  leachate  indi- 
cator and  prepared  to  take  corrective  action.  The 
landfill  operator  summoned  hydrogeologists,  who 
proved  that  the  boron  was  a  natural  constituent  of 
the  subsurface,  and  that  the  landfill  was  safe 
(Doria-PTT) 
W89- 10820 


CONTAMINANT  TRANSPORT  IN  FRAC- 
TURED POROUS  MEDIA:  STEADY-STATE  SO- 
LUTIONS BY  A  FOURIER  SINE  TRANSFORM 
METHOD, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Mathematics. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10828 


QUALITATIVE  APPRAISAL  OF  THE  HY- 
DROLOGY OF  THE  YEMEN  ARAB  REPUBLIC 
FROM  LANDSAT  IMAGES, 

For  primary  bibliographic  entry  see  Field  7C 
W89-10941 


CHLOROFORM  CONTAMINATION  IN  PART 
OF  THE  ALLUVIAL  AQUIFER,  SOUTHWEST 
LOUISVILLE,  KENTUCKY, 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10950 


DIGITAL  MODELS  OF  GROUND-WATER 
FLOW  IN  THE  CAPE  COD  AQUIFER  SYSTEM 
MASSACHUSETTS, 

J.  H.  Guswa,  and  D.  R.  LeBlanc. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2209,   1985.   112p,  60  fig    12 
tab,  17  ref. 

Descriptors:  'Massachusetts,  'Mathematical 
models,  'Groundwater  movement,  'Cape  Cod, 
'Aquifer  systems,  Finite  difference  methods,  Hy- 
drologic  models,  Saline-freshwater  interface 
Mathematical  studies,  Flow  velocity. 

The  Cape  Cod  aquifer  system  was  simulated  with 
three-dimensional  finite-difference  groundwater 
flow  models.  Five  areas  were  modeled  to  provide 
tools  that  can  be  used  to  evaluate  the  hydrologic 
impacts  of  regional  water  development  and  waste 
disposal.  The  model  boundaries  were  selected  to 
represent  the  natural  hydrologic  boundaries  of  the 
aquifer.  The  boundary  between  fresh  and  saline 
groundwater  was  treated  as  an  interface  along 
which  there  is  no  dispersion.  The  saline  water  zone 
was  treated  as  static.  Comparisons  of  calculated 
and  observed  values  of  head,  position  of  the 
boundary  between  fresh  and  saline  water,  and 
groundwater  discharge  indicate  that  the  simulated 
groundwater  reservoirs  generally  agree  with  field 
conditions.  Model  analyses  indicate  that  the  total 
steady  state  freshwater  flow  rate  through  the  five 
modeled  areas  is  approximately  412  cu  ft/sec.  (Au- 
thor's abstract) 
W89- 10951 


CONNECTOR  WELL  EXPERIMENT  TO  RE- 
CHARGE THE  FLORIDAN  AQUIFER,  EAST 
ORANGE  COUNTY,  FLORIDA, 

Geological  Survey,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  4B 

W89-10952 


PRELIMINARY  EVALUATION  OF  GROUND- 
WATER   CONTAMINATION    BY    COAL-TAR 

NESOTATIVES'  ST   L°UIS  ?ARK  AREA'  MIN' 

Geological  Survey,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  5B 

W89- 10953 


AVAILABILITY  AND  QUALITY  OF  WATER 
FROM  THE  DAKOTA  AQUIFER,  NORTH 
WEST  IOWA, 

Geological   Survey,   Iowa   City,   IA.    Water   Re- 
sources Div. 
M.  R.  Burkart. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2215,  1984.  65p,  4  fig,  5  tab  8 
plates,  19  ref. 

Descriptors:  'Groundwater  budget,  'Groundwater 
quality,  'Dakota  Aquifer,  'Iowa,  Groundwater 
movement,  Geohydrology,  Groundwater  poten- 
tial, Radium,  Groundwater  recharge,  Infiltration, 
Hydraulic  conductivity. 

The  Dakota  aquifer  in  northwest  Iowa  consists  of 
sandstones  in  the  Dakota  Formation.  It  underlies 
most  of  the  study  area  and  is  the  most  extensive 
source  of  groundwater  in  the  area.  Individual  sand- 
stone beds  are  from  <  10  to  >  150  ft  thick.  The 
cumulative  thickness  of  sandstone  is  >  200  ft 
throughout  much  of  the  area.  Water  flows  through 
the  aquifer  from  the  north-central  part  of  the  study 
area  to  the  east,  south  and  southwest.  Recharge  is 
by  infiltration  from  the  land  surface  through  the 
confining  materials.  Discharge  is  to  underlying  Pa- 
leozoic aquifers  and  to  the  alluvium  and  glacial 
outwash  deposits  along  the  Missouri  and  Big  Sioux 
Rivers  in  the  southwest  part  of  the  area.  An  aver- 
age hydraulic  conductivity  of  40  ft/day  was  used 
to  estimate  the  potential  yield  to  wells  completed 
in  the  aquifer.  Yields  of  >250  gallons  per  minute 
(gpm)  can  be  expected  and  >  1,000  gpm  could  be 
produced  in  some  areas.  The  water  from  the 
Dakota  is  a  calcium,  magnesium,  sulfate  type,  and 
is  suitable  for  irrigation.  The  concentration  of 
radium-226  and  other  radionuclides  exceeds  rec- 
ommended limits  at  several  sites.  The  quality  of 
water  pumped  from  the  aquifer  may  be  altered  by 
induced  leakage  from  the  underlying  aquifers  in 
Paleozoic  age  rocks  if  withdrawals  reverse  the 
pattern  of  natural  flow  from  the  Dakota  into  the 
Paleozoic  aquifers.  Evidence  for  such  a  reversal 
exists  in  the  area  around  the  city  of  LeMars 
(Lantz-PTT) 
W89- 10956 


SEWAGE  PLUME  IN  A  SAND  AND  GRAVEL 
AQUIFER,  CAPE  COD,  MASSACHUSETTS, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10957 


KARST  HYDROLOGY:  WITH  SPECIAL  REF- 
ERENCE TO  THE  DINARIC  KARST, 

Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 
For  primary  bibliographic  entry  see  Field  2A. 


GEOMORPHOLOGY  AND  HYDROLOGY  OF 
KARST  TERRAINS, 

For  primary  bibliographic  entry  see  Field  2J. 
W89- 10964 


SELECTION  CRITERIA  FOR  MATHEMATI- 
CAL MODELS  USED  IN  EXPOSURE  ASSESS- 
MENTS: GROUND- WATER  MODELS, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Health  and  Environmental  Assess- 
ment. 

For  primary  bibliographic  entry  see  Field  5G 
W89- 10998 


BACKGROUND  CONCENTRATIONS  OF  SE- 
LECTED ELEMENTS  IN  UNCONSOLIDATED 
SURFICIAL  MATERIALS  AT  THE  U.S.  DE- 
PARTMENT OF  ENERGY  KANSAS  CITY  FA- 
CILITY, 

UNC  Geotech,  Grand  Junction,  CO. 
For  primary  bibliographic  entry  see  Field  5A 
W89- 10999 


WELL  DEVELOPMENT  AND  HYDRAULIC 
TESTING  AT  LLNL  SITE  300:  BUILDING  830, 
834,  840  AND  GSA  AREAS. 


Weiss  Associates,  Oakland,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-009070 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Report  No.  UCRL--21010,  March  1988.  66p,  3  fie 
4  tab,  12  ref,  2  append. 

Descriptors:  'Water  supply  development,  'Pump- 
ing tests,  'Wells,  'Groundwater  movement, 
Groundwater  management,  Turbidity,  Monitoring,' 
Hydraulic  conductivity,  Geohydrology,  Flow 
rates,  Groundwater  quality,  Observation  wells, 
Perched  groundwater,  Geologic  fractures,  Map- 
ping. 

Well  development  was  conducted  on  17  monitor- 
ing wells  in  the  southeast  part  of  Lawrence  Liver- 
more  National  Laboratory  (LLNL)  Site  300. 
Seven  wells  exhibited  some  increase  in  flow  or 
recovery  rates,  and  most  wells  showed  some  de- 
crease in  water  turbidity  and/or  sediment  content. 
Further  development  of  these  wells  would  prob- 
ably not  significantly  increase  well  yields.  Hydrau- 
lic testing  was  performed  on  19  monitor  wells  in 
the  southeast  part  of  Site  300.  Seventeen  of  the 
wells  were  successfully  tested  using  constant-dis- 
charge pumping  tests  or  slug  tests.  Hydraulic  con- 
ductivity ranged  from  0.04  to  94  gallons  per  day 
(gpd)/sq  ft.  Hydraulic  conductivity  greatly  varied 
with  well  location  and  screened  depth,  which  is 
consistent  with  the  fractured  and  heterogeneous 
geologic  environment  of  the  Site  300  area.  Reme- 
diation by  groundwater  extraction  does  not  appear 
feasible  in  the  perched  groundwater  in  the  shallow 
alluvium,  conglomerate,  and  sandstone  of  the 
Building  834  area.  The  wells  within  the  sandstones 
of  the  General  Services  Area  support  moderate 
flow  rates  and  may  be  suitable  for  groundwater 
extraction,  if  necessary.  In  general,  the  ability  to 
support  extractable  flow  rates  is  dependent  on  the 
locations  and  orientations  of  fractures,  which  are 
not  presently  known.  Identifying  fractures  by  sur- 
face mapping  and  exploratory  drilling  is  recom- 
mended if  groundwater  extraction  is  described. 
However,  identification  of  fracture  orientation  and 
spacing  may  be  difficult  and  costly.  (Lantz-PTT) 
W89-11001 


COMPUTER  METHODS  AND  WATER  RE- 
SOURCES: FIRST  INTERNATIONAL  CONFER- 
ENCE,  MOROCCO  1988. 

Vol.  1,  Groundwater  and  Aquifer  Modelling. 
Computational  Mechanics  Publications,  Boston. 
1988.  203p.  Edited  by  D.  Ouazar  and  CA.  Breb- 
bia. 

Descriptors:  'Conferences,  'Model  studies, 
•Groundwater  movement,  'Aquifers,  'Ground- 
water management,  'Computer  models,  'Water 
resources  development,  Hydrologic  models,  Man- 
agement planning,  Simulation  analysis,  Finite  ele- 
ment method,  Case  studies,  Solute  transport,  Nu- 
merical analysis,  Mathematical  studies. 

Advanced  computational  techniques  are  of  perma- 
nent importance  for  the  efficient  utilization  of 
water  resources  and  are  particularly  useful  to  de- 
veloping countries  as  they  can  provide  a  way  of 
optimizing  their  resources.  The  First  International 
Conference  in  Africa  on  Computer  Methods  and 
Water  resources  was  convened  in  order  to  discuss 
these  problems.  The  large  response  to  the  call  for 
papers  resulted  in  the  compilation  of  six  volumes 
of  conference  proceedings  on  the  following  topics: 
Vol.  1,  Groundwater  and  Aquifer  Modelling;  Vol. 
2,  Computational  Hydraulics;  Vol.  3,  Computa- 
tional Hydrology;  I  Vol.  4,  Computer  Aided  Engi- 
neering in  Water  Resources;  Vol.  5,  Computational 
Transport  Phenomena;  and  Vol.  6,  Water  Quality, 
Planning  and  Management.  Volume  1  provides  a 
state  of  the  art  analysis  on  the  numerical  advances 
made  in  the  simulation  of  problems  related  to 
groundwater  and  aquifer  modelling,  including  new 
developments  in  finite  elements,  modelling  using 
boundary  elements  and  other  analytical  or  semi- 
analytical  techniques.  Examples  are  discussed  and 
case  studies  are  presented  throughout.  This  volume 
is  of  direct  relevance  to  those  engineers  who  are 
working  on  the  applications  of  groundwater  and 
aquifer  modelling  and  need  to  keep  abreast  of  new 
theoretical  developments  as  well  as  the  way  in 
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which  they  are  used  in  engineering  practice.  (See 
W89-11017  thru  W89-11032)  (Geiger-PTT) 
W89-11016 

GROUNDWATER  MODELLING,  THREE  DIF- 
FERENT APPLICATIONS  OF  A  COMPUTER 
CODE  FOR  SIMULATION  OF  GROUNDWAT- 
ER FLOW,  „  _,     ,,    . 
VBB/SWECO     Consulting    Group,     Stockholm 

(Sweden). 

A  Harlaut,  and  B.  Sundloef. 

IN:   Computer   Methods   and   Water   Resources: 

First   International   Conference,    Morocco,    1988. 

Vol     1     Groundwater    and    Aquifer    Modelling. 

Computational    Mechanics    Publications,    Boston. 

1988.  p  3-13,  6  fig,  2  ref. 

Descriptors:  'Computer  programs,  'Simulation, 
♦Model  studies,  *Computer  models,  'Groundwater 
movement,  'Finite  element  method,  'Aquifers, 
Leakage,  Sweden,  Infiltration,  Drainage  area, 
Groundwater  recharge,  Permeability  coefficient, 
Mathematical  models,  Design  criteria,  Water  re- 
sources development. 

The  computer  program  AQUIFEM  (A  Finite  Ele- 
ment Model  for  Aquifer  evaluation)  has  been  used 
in  Sweden  for  over  a  decade  to  simulate  confined 
or  unconfined  flow,  leakage,  infiltration,  well-dis- 
charge, different  boundary  conditions,  and  other 
conditions    related    to    groundwater    movement. 
Three  examples  of  different  applications  of  the 
model  are  discussed  to  illustrate  the  wide  range  of 
calculation  possibilities.  During  the  construction  ot 
a  large  dam  in  northern  Sweden  the  model  was 
used  to  monitor  the  impoundment  by  comparison 
between  calculated  and  observed  water  levels,  to 
design  drainage  systems,   and  to  calculate   total 
leakage.  During  a  pre-feasibility  study  for  a  canal 
in  a  desert  area  in  Africa,  questions  arose  about  the 
consequences  for  the  limited  fresh  groundwater 
resources.  The  model  was  used  m  this  case  tor 
prognoses  of  the  drainage  effect  both  on  the  deep 
confined  aquifer  and  the  upper  smaller  unconfined 
systems  to  identify  the  least  hazardous  route  for 
the  canal.  A  large  well  field  was  proposed  as  a 
water  supply  for  a  factory  in  south-east  Asia.  The 
precipitation  rate  in  the  area  was  fairly  well  known 
and  a  suitable  aquifer  had  been  recognized  by 
means  of  test  drillings.  Nothing  was  known  about 
the  recharge  conditions,  neither  the  direct  infiltra- 
tion in  the  unconfined  areas,  nor  the  rate  of  leakage 
in  the  confined  parts  of  the  system.  By  means  of  a 
careful  calibration  of  an  AQUIFEM  model  of  the 
area  both  leakage  and  infiltration  rates  could  be 
calculated.  (See  also  W89-11016)  (Geiger-PTT) 
W89-11017 

MODEL  OF  ALGERIAN-TUNISIAN  CONTI- 
NENTAL INTERCONNECTING  EXTENDED 
TO  LIBYA  (EXTENSION  EN  LIBYE  DU 
MODELE  DU  CONTINENTAL  INTERCA- 
LAIRE  ALGERO-TUNISIEN),  .  . 

Ecole  Nationale  des  Ingenieurs  de  Tunis  (Tunisia). 
M.  Besbes,  and  M.  Zammouri. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol  1,  Groundwater  and  Aquifer  Modelling. 
Computational  Mechanics  Publications,  Boston. 
1988.  p  27-34,  2  fig,  7  ref.  No  English  summary. 

Descriptors:  'Model  studies,  'Aquifers,  'Hydro- 
logic  models,  'Algeria,  'Tunisia,  'Libya,  Mathe- 
matical models,  Simulation  analysis,  Water  re- 
sources development,  United  Nations. 

At  the  time  of  the  construction  in  1972  of  the 
UNESCO  mathematical  model  for  simulation  of 
the  Continental  Interconnecting  Aquifer,  the 
Libyan  part  of  the  reservoir  was  ignored  for  lack 
of  information.  It  may  be  supposed  that  there  were 
certain  quantitative  imperfections  in  model  predic- 
tions, particularly  those  concerning  the  southern 
Tunisian  portion.  As  a  consequence  of  the 
UNESCO  model  as  well  as  another  model  con- 
structed more  recently  in  Libya  and  correspond- 
ingly ignorant  of  the  Algerian/Tunisian  part  of  the 
reservoir,  the  authors  propose  synthesis  into  a 
single  Continental  Interconnecting  Aquifer  model 
representing  for  the  first  time  the  combined  territo- 
ries of  Algeria,  Tunisia,  and  Libya  over  an  area  of 


840  000  sq  km.  Utilizing  the  simulation  approach  as 
a  tool,  this  model  will,  when  completed,  furnish 
somewhat  more  optimal  results  for  southern  Tuni- 
sia than  obtained  heretofore  and  will  permit  the 
development  of  28,663  cu  m/s  of  water  supply  by 
the  year  2010.  (See  also  W89-11016)  (Authors 
Abstract) 
W89-11018 

PREDICTING  REGIONAL  GROUNDWATER 
LEVELS  BY  THREE-DIMENSIONAL  NUMER- 
ICAL MODELS, 

Padua  Univ.  (Italy). 

For  primary  bibliographic  entry  see  Field  4B. 

W89-11020 

FINITE  ELEMENT  SIMULATION  OF  THE 
HYDROTHERMAL  BEHAVIOR  OF  AN  ARTI- 
FICIAL AQUIFER  FOR  SEASONAL  ENERGY 
STORAGE, 

Technische  Hochschule  Aachen  (Germany,  KK). 
G.  Rouve,  H.  Daniels,  W.  Pelka,  E.  Hahne,  and  N. 

IN-0  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol  1,  Groundwater  and  Aquifer  Modelling. 
Computational  Mechanics  Publications,  Boston. 
1988.  p  47-58,  4  fig,  8  ref. 

Descriptors:  'Simulation,  'Hydrothermal  studies 
•Thermal  properties,  'Seasonal  storage,  'Model 
studies,  'Energy  storage,  'Finite  element  method, 
'Artificial  aquifers,  Groundwater  movement, 
Mathematical  models,  Numerical  analysis,  Porous 
media,  Energy  transfer,  Model  testing,  Stratified 
flow,  Thermal  stratification,  Gravel. 

A  mathematical-numerical  procedure  is  being  used 
to  calculate  changes  in  the  temperature  field  with 
time  in  the  Artificial  Aquifer  for  thermal  energy 
storage  of  the  Stuttgart  University.  The  procedure 
is  based  on  the  Finite  Element  Method  and  is  able 
to  simulate   the  behavior  of  the   aquifer  during 
charging  and  discharging,  by  exchanging  water 
directly.  When  the  aquifers'  geometry  was  deter- 
mined, the  numerical  model  was  used  to  evaluate 
the  influence  of  different  locations  of  the  water 
inlet  and  outlet  facilities  as  well  as  possible  layer- 
ing of  the  aquifer  on  the  expected  flow  and  tem- 
perature field.   The  final  version  of  the  aquifer 
called  for  gravel  16/32  mm  in  the  chargmg  and 
discharging  layers  and   gravel   8/16  mm  m  the 
storage  layer.  A  HDPE-liner  is  used  to  separate 
the    reservoir    from    the    surrounding    soil.    The 
bottom  chamber  of  the  central  tube  represents  the 
cold  water  inlet/outlet.  The  hot  water  inlet/outlet 
is  located  in  the  charging  layer  at  the  outer  bound- 
ary. Observation  points  are  installed  all  over  the 
artificial  aquifer  and  in  the  surrounding  soil  in  the 
three  cross  sections  that  diverge  at  an  angle  of  120 
degrees.    After   validation   of  the   finite   element 
model  against  several  field  experiments,  the  experi- 
ments and  the  numerical  model  can  be  used  to 
predict  the  behavior  of  new,  larger  artificial  reser- 
voirs for  thermal  energy  storage.  (See  also  W89- 
11016)  (Geiger-PTT) 
W89- 11021 
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distribution   of  the   contaminants   of  combustion 
after  long  periods  of  time.  Horizontal  flow  is  as- 
sumed to  occur  in  the  aquifers,  while  vertical  flow 
occurs  through  the  aquitards.  The  mass  transport 
equation  takes  into  account  advection,  dispersion, 
decay,  and  sorption  of  the  pollutant.  Interactions 
between  the  aquifers  is  assumed  to  occur  without 
decay  or  sorption  of  the  pollutant  as  it  travels 
through  the  aquitard.  The  Galerkin  weighted-re- 
sidual procedure  is  used  to  develop  the  element 
equations,  and  eight-noded  isoparametric  quadrilat- 
eral elements  are  used  to  discretize  the  aquifers. 
The  global  matrix  consists  of  the  nodal  concentra- 
tions for  all  the  aquifers  in  the  system.  The  matrix 
is  banded  and  is  solved  using  the  Gauss  elimination 
algorithm.  The  numerical  output  of  the  program  is 
validated,  for  accuracy,  against  analytic  solutions 
for  some  one-dimensional  mass  transport  problems. 
The  program  is  used  to  study  the  movement  of  the 
pollutants  away  from  the  cavities  created  by  un- 
derground coal  gasification  burns.  (See  also  W89- 
11016)  (Author's  abstract) 
W89- 11022 


TWO-DrMENSIONAL  FINITE  ELEMENT 
MODEL  FOR  SOLUTE  TRANSPORT  IN 
MULTI-AQUIFER  SYSTEMS, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

S  El  Didy,  and  D.  N.  Contractor. 

IN-   Computer   Methods   and   Water   Resources: 

First   International   Conference,   Morocco,    1988. 

Vol     1,    Groundwater    and    Aquifer    Modelling. 

Computational    Mechanics    Publications,    Boston. 

1988   p  59-69,  10  fig,  29  ref.  DOE  Contract  No. 

DE-AC20-84LC11053. 

Descriptors:  'Model  studies,  'Finite  element 
method,  'Mathematical  models,  'Solute  transport, 
♦Path  of  pollutants,  'Aquifer  systems,  Algorithms, 
Numerical  analysis,  Sorption,  Advection,  Coal  gas- 
ification, Aquitards. 

A  two-dimensional,  finite  element  program  has 
been  developed  to  study  the  movement  of  pollut- 
ants in  multiple  aquifer  systems,  in  particular  the 


TWO-DIMENSIONAL  FINITE  ELEMENT 
MODEL  FOR  WATER  FLOW  IN  MULTI-AQUI- 
FER SYSTEMS, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

S.  El  Didy,  and  D.  N.  Contractor. 

IN    Computer   Methods   and   Water   Resources: 

First   International   Conference,   Morocco,    1988. 

Vol     1     Groundwater    and    Aquifer    Modelling. 

Computational    Mechanics    Publications,    Boston. 

1988.  p  75-87,  10  fig,  1  tab,  29  ref. 

Descriptors:  'Finite  element  method,  'Aquifer  sys- 
tems, 'Aquitards,  'Model  studies,  'Mathematical 
models,  'Groundwater  movement,  Numerical 
analysis,  Computer  models,  Coal  gasification. 

A  two-dimensional  finite  element  model  has  been 
developed  for  the  simulation  of  water  flow  m  a 
multi-aquifer  system  consisting  of  a  number  of 
aquifers  separated  by  aquitards.  Two-dimensional 
(x  y)  flow  is  assumed  to  occur  in  the  aquifers,  with 
one-dimensional  vertical  flow  occurring .through 
the  aquitards  without  any  storage  effect.  The  tran- 
sient groundwater  equation  for  horizontal  flow  in  a 
single  aquifer  is  expanded  to  include  terms  repre- 
senting its  interaction  with  adjacent  aquifers.  This 
equation  is  solved  numerically  using  the  finite  ele- 
ment theory  and  the  Galerkin  weighted-residual 
method.  Eight-noded  isoparametric  elements  are 
used.  Spatial  numerical  integration  is  performed 
using  Gaussian  Quadratures.  A  weighted  finite  dif- 
ference scheme  is  used  for  time  interaction.  The 
program  is  written  in  FORTRAN  V  for  the  CDC 
CYBER  175   It  accepts  different  boundary  and  ini- 
tial conditions  for  each  aquifer.  The  output  of  this 
program  gives  the  piezometnc  head  and  velocity 
components  at  each  node  in  all  aquifers  and  is  used 
as  input  to  a  solute  transport  model  for  the  same 
system  and  element  network.  The  model  was  vali- 
dated against  several  problems  with  simple  geome- 
try that  have  analytic  solutions.  The  program  is 
also  applied  to  the  flow  problems  associated  with 
underground  coal  gasification  burns,  for  which  the 
program  was  primarily  developed.  (See  also  W89- 
11016)  (Author's  abstract) 
W89- 11023 


FINITE  ELEMENT  MULTI-LAYER  AQUIFER 
MODEL,  'FEMLAM', 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

A.  H.  M.  Ghanem,  A.  M.  Amer,  and  R.  M.  El- 

Damak. 

IN:   Computer   Methods   and   Water   Resources: 

First   International   Conference,   Morocco,    1988. 

Vol     1     Groundwater    and    Aquifer    Modelling. 

Computational    Mechanics    Publications,    Boston. 

1988.  p  89-105,  4  fig,  12  ref. 

Descriptors:  'Model  studies,  'Aquifer  systems, 
'Computer  models,  'Finite  element  method, 
'Groundwater  movement,  'Computer  programs, 
Confined  aquifers,  Fortran,  Model  testing,  Model 
studies,  Mathematical  models. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

A  number  of  computer  codes  have  been  published 
to  simulate  various  kinds  of  groundwater  manage- 
ment problems.  The  majority  of  these  models  simu- 
late either  one-layer  or  two-layer  aquifer  systems. 
A  few  of  these  models  present  aquifer  systems 
consisting  of  more  than  two  layers.  All  these 
models  require  a  large  computer  core  storage  and 
big  efforts  to  use.  Personal  computers  (PC)  have 
become  a  common  tool  for  solving  groundwater 
problems  with  less  investment  of  time  and  effort. 
The  literature  shows  that  no  attempt  has  been 
made  to  present  a  multi-layer  aquifer  model  that 
could  be  coded  on  a  PC.  An  attempt  was  made  to 
develop  such  a  model,  to  make  it  easy  for  PC-users 
to  assess  the  various  features  of  this  kind  of 
aquifers  and  to  perform  simulations  in  a  simple  and 
efficient  way.  To  accomplish  this  objective  a  finite 
element  multi-layer  aquifer  model  (FEMLAM)  has 
been  developed.  The  FEMLAM  is  capable  of  sim- 
ulating confined  multi-layer  aquifers  in  steady  and 
transient  conditions.  The  aquifer  layers  may  be 
unisotropic  and  heterogeneous.  Both  steady  and 
transient  conditions  can  be  simulated.  FEMLAM 
can  simulate  head  controlled  and  flow  controlled 
boundaries  as  well  as  discharges  from  or  to  any 
layers.  The  values  of  boundary  heads  and  dis- 
charges may  vary  with  time  for  transient  solutions. 
The  testing  of  the  model  on  hypothetical  data  of  a 
five-layer  aquifer  is  presented.  FEMLAM  is 
equipped  with  dynamic  storage  allocation  to  mini- 
mize storage  requirements  and  to  simplify  the  redi- 
mensioning  of  the  program  for  a  particular  applica- 
tion according  to  the  number  of  nodes  and  the 
number  of  layers.  The  model  has  been  successfully 
coded  in  FORTRAN  77  for  an  IBM-PC  having 
640  KB  core  storage,  of  which  only  115  KB  are 
used,  so  that  a  large  computer  is  not  required.  (See 
also  W89-1 1016)  (Author's  abstract) 
W89- 11024 


SIMULATION  OF  REGIONAL  SUBSURFACE 
FLOW  BY  FINITE  ELEMENT  MODELS, 

Padua  Univ.  (Italy).  Inst,  of  Applied  Mathematics. 
G.  Gambolati,  G.  Pini,  and  G.  Verri. 
IN:  Computer  Methods  and  Water  Resources: 
First  Internationa]  Conference,  Morocco,  1988. 
Vol.  1,  Groundwater  and  Aquifer  Modelling. 
Computational  Mechanics  Publications,  Boston. 
1988.  p  107-116,  8  fig,  ltab,  8  ref. 

Descriptors:  'Regional  planning,  *Model  studies, 
•Finite  element  method,  'Simulation  analysis, 
•Groundwater  movement,  'Mathematical  models, 
•Aquifer  systems,  Numerical  analysis,  Groundwat- 
er management,  Italy,  Hydrologic  data  collections. 

The  numerical  models  represent  very  useful  tools 
for  the  simulation  of  regional  flows  and  may  pro- 
vide several  indications  as  to  a  rational  manage- 
ment and  allocation  of  the  available  water  re- 
sources. The  very  complex  aquifer  system  underly- 
ing the  Fruili-Venezia  Giulia  Region,  northeastern 
Italy,  has  been  analyzed  with  the  aid  of  two  com- 
bined models  based  on  the  finite  element  method. 
The  first  model  simulates  the  steady  flow  in  the 
Upper  Plain  and  relies  on  the  Dupuit-Forch- 
heimer-Boussinesq  approach.  The  second  one  sim- 
ulates the  multi-aquifer  basin  of  the  Lower  Plain 
and  is  based  on  the  integro-differential  theory  of 
flow.  Both  models  have  been  run  under  a  series  of 
realistic  assumptions  properly  combined  with  the 
limited  available  information.  The  results  obtained 
for  the  dry  regime  are  moderately  satisfactory  and 
allow  for  a  first-hand  appraisal  of  the  quantity 
involved  in  the  overall  region  groundwater  bal- 
ance. They  also  point  out  the  need  for  a  substantial 
improvement  of  the  quality  and  quantity  of  the 
regional  subsurface  data  vis  a  vis  reliable  future 
predictions  in  a  wider  framework  of  practical  in- 
terest. (See  also  W89-11016)  (Author's  abstract) 
W89-11025 


NUMERICAL  SIMULATION  OF  TRANSIENT 
UNCONFINED  SEEPAGE  PROBLEMS, 

Liege  Univ.  (Belgium). 

R.  Charlier,  J.  P.  Radu,  and  A.  Dassargues. 

IN:    Computer   Methods   and    Water   Resources: 

First    International    Conference,    Morocco,    1988. 

Vol.    1,    Groundwater    and    Aquifer    Modelling. 

Computational    Mechanics    Publications,    Boston 

1988.  p  143-155,  8  fig,  16  ref. 


Descriptors:  *Simulation,  'Model  studies,  *Finite 
element  method,  *Aquifers,  *Seepage,  •Mathemat- 
ical models,  Darcy's  law,  Water  table  fluctuations, 
Drinking  water,  Belgium,  Groundwater  move- 
ment, Transition  flow,  Soil  water,  Water  pressure, 
Aquifers,  Numerical  analysis. 

The  finite  elements  modeling  of  transient  uncon- 
fined  aquifers  was  examined  to  better  manage 
drinking  water  supplies  for  large  towns  such  as 
Liege,  Belgium.  The  transient  nature  of  water  table 
fluctuations  are  linked  to  the  storage  capacity  in 
soil  pores.  The  rainfall  supply  of  the  aquifer,  the 
water  outlet  at  rivers,  and  the  water  collecting 
methods  are  also  time  dependent.  The  geometry  of 
the  aquifer's  geological  layers  may  be  complex 
with  varying  permeabilities  and  storage  coeffi- 
cients in  each  layer.  Imposed  potential,  imposed 
pressure  and  impermeable  limits  exist;  they  are 
sinuous.  Faults  and  dry  valleys  significantly 
modify  the  water  flow.  Water  collection  is  done 
through  wells  or  collecting  galleries.  The  Darcy's 
laws  for  flow  in  confined  and  unconfined  aquifers 
are  reviewed,  along  with  the  numerical  code  mod- 
eling seepage  and  flow  equilibrium  by  the  virtual 
power  principle.  Using  the  virtual  power  equa- 
tions, isoparametric  finite  elements  can  be  built  and 
implemented  in  a  classical  finite  elements  code 
(LAGAMINE  code).  Time  stepping  and  integra- 
tion and  the  iteration  technique  are  used  for  even 
better  approximations  of  flow  conditions.  Compu- 
tations of  a  water  table  in  a  vertical  plane  soil  area 
were  made  by  the  proposed  numerical  code  and 
compared  well  with  those  computed  by  Piette. 
The  LAGAMINE  code  has  mainly  been  used  to 
model  the  evolution  of  the  Hesbaye  aquifer.  (See 
also  W89-1 1016)  (Geiger-PTT) 
W89- 11028 


FINITE  ELEMENT  MODEL  FOR  AQUIFER 
SIMULATION  WITH  APPLICATION  IN 
GANGES-KOBADAK  PROJECT, 

Institute  of  Flood  Control  and  Drainage  Research, 
Dacca  (Bangladesh). 
M.  M.  Hoque. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  1,  Groundwater  and  Aquifer  Modelling. 
Computational  Mechanics  Publications,  Boston 
1988.  p  157-169,  6  fig,  9  ref. 

Descriptors:  'Simulation,  'Ganges  River,  'Model 
studies,  'Groundwater  movement,  'Finite  element 
method,  'Aquifer  systems,  'Computer  models,  Ir- 
rigation programs,  Fortran,  Mathematical  models, 
Numerical  analysis. 

A  two-dimensional  groundwater  flow  model  for  a 
multiaquifer  system  has  been  developed  using  the 
finite  element  method  together  with  the  Galerkin 
principle.  The  model  is  designed  to  simulate  a 
variety  of  problems-confined/unconfined,  homo- 
geneous/heterogeneous, isotropic/anisotropic, 
leaky/nonleaky,  steady/unsteady  flow  with  distrib- 
uted or/and  point  recharge  or  discharge.  The 
model  at  its  present  stage  uses  the  isoparametric 
linear  elements  and  has  an  option  to  use  two  or 
more  Gauss  integration  points.  The  program  has 
been  written  in  FORTRAN-77  language  and  can 
be  run  on  any  mainframe  computer.  The  program 
also  can  be  run  on  IBM  PC/AT  microcomputer  or 
compatible  system  having  at  least  2  megabytes 
random  access  memory.  The  performance  of  the 
model  has  been  tested  against  analytical  and  nu- 
merical solutions.  The  model  has  been  found  capa- 
ble of  simulating  various  types  of  problems  very 
accurately.  The  model  has  been  applied  in  the 
Ganges-Kobadak  irrigation  project  using  the  avail- 
able hydrological  data.  The  predicted  and  ob- 
served results  are  found  in  close  agreement  which 
supports  that  the  average  annual  recharge  of  0.02 
m  is  a  reasonable  recharge  estimate  of  the  area. 
(See  also  W89-1 1016)  (Author's  abstract) 
W89- 11029 


NUMERICAL      SIMULATION      FOR      SALT 
TRANSPORT  IN  COASTAL  AQUIFERS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

M.  M.  Sherif,  V.  P.  Singh,  and  A.  M.  Amer. 

IN:    Computer    Methods   and    Water    Resources: 


First  International  Conference,  Morocco,  1988. 
Vol.  1,  Groundwater  and  Aquifer  Modelling. 
Computational  Mechanics  Publications,  Boston 
1988.  p  171-182,  5  fig,  11  ref. 

Descriptors:  'Simulation,  'Solute  transport, 
•Model  studies,  'Saline  water  intrusion,  'Coastal 
aquifers,  'Finite  element  method,  India,  Ground- 
water movement,  Path  of  pollutants,  Mathematical 
models,  Computer  models,  Boundary  conditions, 
Leaky  aquifers,  Confined  aquifers,  Numerical  anal- 
ysis. 

The  problem  of  salt  transport  in  confined  and 
leaky  coastal  aquifers  is  simulated  under  steady 
state  conditions.  The  Galerkin  finite  element  tech- 
nique is  employed  with  the  computational  scheme 
based  on  local  linearization  of  nonlinear  terms  and 
uses  the  relaxation  method.  The  model  accounts 
for  the  dispersion  zone  in  which  flow  of  water  and 
transport  of  salt  ions  are  coupled.  The  model  is 
applied  to  the  Madras  aquifer  in  southern  India. 
Cyclic  flow  is  found  near  the  shore  boundary. 
Convergence  is  attained  under  different  flow  and 
boundary  conditions.  (See  also  W89-11016)  (Au- 
thor's abstract) 
W89-11030 


COMPUTER  APPLICATION  TO  GEOELEC- 
TRIC  EXPLORATION  FOR  GROUND  WATER 
IN  DESERT  AREAS, 

Zagazig  Univ.  (Egypt).  Dept.  of  Geology. 

A.  Samir. 

IN:    Computer   Methods   and    Water   Resources: 

First   International   Conference,    Morocco,    1988. 

Vol.    1,    Groundwater    and    Aquifer    Modelling. 

Computational    Mechanics    Publications,    Boston. 

1988.  p  183-195,  5  fig,  29  ref. 

Descriptors:  'Electrical  studies,  'Model  studies, 
'Sounding,  'Computers,  'Geohydrology, 

•Groundwater  potential,  'Remote  sensing,  'De- 
serts, Arid  lands,  Mathematical  studies,  Subsurface 
mapping,  Soil  water,  Interstitial  water,  Electrodes, 
Graphical  methods,  Sounding. 

In  hydrogeological  studies,  the  geoelectric  method 
can  furnish  some  valuable  information  on  subsur- 
face layers.  However,  undisturbed  sounding 
graphs  are  seldom  obtained  from  field  measure- 
ments particularly  in  arid  regions.  Smoothing  of 
the  noisy-data  is  based  on  the  transformation  of  the 
Schlumberger  field  curve  to  the  corresponding 
pole-pole  curve  as  an  intermediate  step.  Subse- 
quent retransformation  to  the  Schlumberger 
system  allows  noise-free  and  smooth  curves  ade- 
quate for  quantitative  analysis.  An  iterative  non- 
automatic  interpretation  procedure  based  on  the 
linear  filter  theory  is  used  where  the  effect  of 
equivalence  can  be  sufficiently  observed  for  a  par- 
ticular geological  setting.  Use  of  the  procedure  is 
illustrated  in  the  Sinai  peninsula  and  the  Sinai 
coastal  area.  (See  also  W89- 11016)  (Author's  ab- 
stract) 
W89- 11031 
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DYNAMICS  OF  PARTIAL  ANAEROBIOSIS, 
DENITRIFICATION,  AND  WATER  IN  A  SOIL 
AGGREGATE:  SIMULATION, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Theoretical  Production  Ecology. 

P.  A.  Leffelaar. 

Soil  Science  SOSCAK,  Vol.  146,  No.  6,  p  427-444, 

December  1988.  7  fig,  27  ref. 

Descriptors:  'Soil  chemistry,  'Water  chemistry, 
'Anaerobic  conditions,  'Soil  aggregates,  'Simula- 
tion analysis,  'Soil  water,  Hysteresis,  'Denitrifica- 
tion,  Bacteria,  Oxygen,  Carbon  dioxide,  Nitrous 
oxide,  Nitrogen,  Neon,  Glucose,  Atmospheric 
pressure,  Model  studies,  Soil  porosity,  Sensitivity 
analysis. 

A  simulation  model  was  developed  to  study  the 
dynamics  of  partial  anaerobiosis  and  denitrification 
in  unsaturated  soil.  The  model  enables  one  to  cal- 
culate simultaneously  the  distribution  of  water, 
bacteria,   oxygen,   carbon  dioxide,   nitrous  oxide, 
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molecular  nitrogen,  neon,  absolute  soil  atmospher- 
ic pressure,  nitrate,  nitrite,  and  glucose  as  a  func- 
tion of  space  and  time  in  an  unsaturated,  homoge- 
neous, cylindrical  aggregate,  and  the  changes  in 
atmospheric  composition  as  a  function  of  time  in 
the  chamber  that  contains  the  aggregate.  The  simu- 
lated results  showed  a  satisfactory  agreement  with 
experimental  data.  Hysteresis  in  the  soil  water  re- 
tention curve  resulted  in  low  values  of  the  gas- 
filled  porosities  in  the  outer  shell  of  the  partially 
wetted  aggregate,  permitting  only  gaseous  ex- 
change through  the  water  phase  of  soil.  As  a  result 
anaerobiosis  and  denitrification  occurred.  It  was 
concluded  that  appropriate  model  parameterization 
was  needed  first.  Therefore,  the  model  will  be  used 
to  plan  respirometer  experiments  to  help  interpret 
the  experimental  data  obtained,  and  to  investigate 
the  relative  importance  of  a  number  of  parameters 
in  a  sensitivity  analysis.  (Author's  abstract) 
W89-10646 

INFLUENCE  OF  CHANGES  IN  METHANOL 
CONCENTRATION  ON  CLAY  PARTICLE 
INTERACTIONS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  ot  en- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10746 

GRANULAR  SOILS  FN  RIGID  -WALL  PER- 
MEAMETERS:  METHOD  OF  DETERMINING 
THE  DEGREE  OF  SATURATION, 

Ecole  Polytechnique,  Montreal  (Quebec). 
R.  P.  Chapuis,  K.  Baass,  and  L.  Davenne. 
Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
26,  No.  1,  p  71-79,  February  1989.  10  fig,  46  ref. 
Natural  Sciences  and  Research  Council  of  Canada 
grant  U-0502. 

Descriptors:  *Soil  properties,  *Hydraulic  conduc- 
tivity, *Permeameters,  Design  criteria,  Laboratory 
equipment,  Standards,  Saturation. 

The  standard  test  method  was  used  to  determine 
the  hydraulic  conductivity  of  a  clean  granular  soil 
(rigid-wall  permeameter-constant  head  difference) 
requires  that  the  specimen  be  saturated  using  an 
air-vacuum  pump.  However,  no  method  is  provid- 
ed to  verify  whether  the  sample  is  fully  (100%) 
saturated.  Such  a  method  is  proposed  here  and  its 
accuracy  has  been  established.  The  method  allows 
for  quality  control  of  the  rigid-wall  permeameter 
itself:  it  can  detect  if  it  is  watertight  but  not  air- 
tight, according  to  the  achieved  degree  of  satura- 
tion. A  detailed  example  is  given  on  a  proposed 
data  sheet.  The  reasons  for  partial  saturation  and 
the  problems  related  to  air  bubbles  were  examined. 
The  result  is  a  simplified  test  to  check  a  permeame- 
ter, based  on  the  fact  that,  for  unsaturated  condi- 
tions, the  hydraulic  conductivity  depends  on 
which  of  two  ways  the  water  seeps  in  a  given 
direction.  A  few  modifications  in  the  preparation 
of  the  specimen  and  the  test  procedure  are  suggest- 
ed so  as  to  improve  the  quality  of  test  results. 
These  include:  soaking  the  specimen,  filling  the 
piezometer  tubes  to  a  level  very  close  to  that  of  the 
outlet  to  avoid  excessive  lateral  gradients,  verifica- 
tion of  airtightness  of  all  permeameter  parts  and 
joints,  and  the  use  of  de-aired  water  for  the  initial 
saturation  and  during  the  test.  (Rochester-PTT) 
W89-10748 


HEXAZINONE  RESUDUES  AND  DISSIPATION 
rN  SOIX  LEACHATES, 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). . 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10766 


STIGOBIOLOGICAL  CHARACTERISTICS  OF 
THE  ALLUVIAL  AND  PLIOCENE  WATERS  IN 
THE  DISTRICT  OF  JAMBOL  (STIGOBIOLO- 
GICHNA  KHARAKTERISTICKA  NA  ALUVIA- 
LIN  I  PLIOTSENSKI  VODI  V  YAMBOLSVI 
OKR'G),  „  c      , 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  ot 
Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10857 


RESIDUAL  EXPLOSIVES  CRITERIA  FOR 
TREATMENT  OF  AREA  P  SOIL,  LOUISIANA 
ARMY  AMMUNITION  PLANT, 

Army  Biomedical  Research  and  Development 
Lab.,  Fort  Detrick,  MD. 

For  primary  bibliographic  entry  see  Field  5U. 
W89- 10997 

PARAMETER  IDENTIFICATION  ES  UNSATU- 
RATED FLOW  AND  SOLUTE  TRANSPORT 
MODELS,  , .,     „  _ 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Fac- 
ulty of  Engineering. 
R.  Abeliuk. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  1,  Groundwater  and  Aquifer  Modelling. 
Computational  Mechanics  Publications,  Boston. 
1988.  p  131-142,  6  fig,  3  tab,  19  ref. 

Descriptors:  *Solute  transport,  "Unsaturated  flow, 
♦Soil  water,  'Groundwater  movement,  *Model 
studies,  *Parameterization,  Path  of  pollutants, 
Mathematical  models,  Numerical  analysis,  Infiltra- 
tion, Porous  media,  Soil  water,  Hydraulic  proper- 
ties, Computer  models,  Optimization,  Soil  moisture 
retention,  Calibrations,  Soil  properties,  Estimating. 

The  use  of  an  optimization  technique  to  evaluate 
model  parameters  from  measured  profiles  of  mois- 
ture content  and  solute  concentration  is  reported. 
In  addition  a  further  application  of  a  parameter 
identification  technique  to  estimate  the  parameters 
governing   Richards'   equation   is  described.   The 
main  differences  between  this  and  previous  work 
reside  in  the  choice  of  calibration  data  and  the 
estimation  of  the  parameters  governing  the  equa- 
tion for  unsaturated  flow  conditions.  Rosenbrock  s 
procedure  was  applied  in  a  series  of  trials  to  the 
determination  of  the  parameters  of  the  hydrody- 
namic   dispersion   coefficient.   The   values   corre- 
sponding to  Gaudet's  experimental  data  are  also 
given  for  purposes  of  comparison.  It  was  observed 
that  the  values  found  by  the  optimization  method 
are  independent  of  the  parameters  governing  the 
flow  equation.  To  test  this  point,  three  optimiza- 
tion runs  were  carried  out  using  Gaudet's  param- 
eters for  the  flow  data  and  the  guesses  for  W  and  n 
(the  parameters  to  be  estimated  by  optimization^ 
The  minor  discrepancies  observed  m  the  flow  field 
parameters  can  be  attributed  to  minor  differences 
in  the  calculations  of  flow  velocities  and  moisture 
contents  with  the  different  parameter  sets  for  the 
flow  equation.  The  results  show  that  the  technique 
used  is  capable  of  identifying  the  parameters  gov- 
erning both  the  water  flow  and  the  solute  transport 
equations.  More  than  one  set  of  parameter  values 
fit  the  experimental  data;  this  may  be  attributed  to 
strong     parameter     interaction.     Parameter    non- 
uniqueness  is  only  relevant  when  the  purpose  of 
using  a  search  technique  is  to  solely  identify  the 
parameters  governing  the  hydraulic  and  dispersive 
properties  of  the  soil.  When  the  objective  is  to 
estimate  a  set  of  parameters  to  predict  flow  and 
solute  behavior,  parameter  non-uniqueness  ceases 
to  be  a  problem.  (See  also  W89-11016)  (Geiger- 
PTT) 
W89-11027 


during  natural  percolation.  Acoustic  emission  spec- 
tral analysis  shows  that  different  spectrograms  may 
be  obtained  at  various  stages  of  deformation  of  soil 
samples.  Spectrograms  of  acoustic  emissions  ob- 
tained by  the  classical  FFT  method  are  hard  to 
utilize.  The  linear  prediction  technique  brings 
smooth  spectrograms  on  the  basis  of  which  more 
detailed  inferences  can  be  drawn,  including  those 
of  quantitative  character.  The  greater  the  number 
of  poles  used,  the  greater  the  spectral  density  of 
the  signal.  However,  for  more  poles,  more  compu- 
tation is  needed,  so  that  an  optimum  number  of 
poles  must  be  established.  Good  results  are 
achieved  by  using  the  8  pole  model  for  the  linear 
prediction  analysis  of  acoustic  emission  signals  in 
soils.  (See  also  W89-11016)  (Author's  abstract) 
W89- 11032 

2H.  Lakes 

BACTERTVORY  BY  BENTHIC  CILIATES:  SIG- 
NIFICANCE AS  A  CARBON  SOURCE  AND 
FMPACT  ON  SEDIMENT  BACTERIA, 

Brookhaven  National  Lab.,  Upton,  NY. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 
49,  No.  1/2,  p  163-169,  November  10,  1988.  3  fig,  1 
tab,  28  ref. 

Descriptors:  'Cycling  nutrients,  *Food  chains, 
♦Sediments,  ♦Benthos,  ♦Protozoa,  ♦Carbon,  ♦Bac- 
teria, ♦Fluorescence,  ♦Bacterivores,  Sediments, 
Bacterial  analysis,  Predation,  Fluorescently  labeled 
bacteria. 

Recently  introduced  techniques  allow  quantitative 
evaluation  of  the  importance  of  benthic  protozoa 
as  bacterivores.  Short-term  protozoan  grazing  can 
be  measured  using  monodispersed  fluorescent  latex 
microspheres    or   more    recently    monodispersed, 
fluorescently-labelled  bacteria  (FLB).  Ciliate  graz- 
ing measured  by  the  FLB  method  was  compared 
to  bacterial  production  measured  by  the  incorpora- 
tion of  tritiated  thymidine  into  DNA.  Protozoan 
bacterivory  is  generally  recognized  as  an  important 
process  influencing  bacterial  abundance  in  pelagic 
ecosystems,  and  as  a  possible  pathway  for  transfer 
of  bacterial  production  to  metazoans.  The  role  of 
ciliated  protozoa  as  bacterivores  in  shallow-water 
benthic  systems  was  examined.  Bacterivory  would 
support  reasonable  growth  rates  for  smaller  cihates 
in  saltmarsh  and  saline  pond  sediments,  whereas 
ingestion  rates  of  larger  ciliates  were  too  low  to 
support  reasonable  growth  rates.  Predicted  ciliate 
bacterivory   in  saltmarsh,   saline  pond  and  man- 
grove sediments  would  account  for  less  than  4%  of 
bacterial  abundance  per  day  or  of  minimum  hourly 
bacterial  production.  In  order  for  ciliate  bacteri- 
vory to  control  bacterial  abundance  in  sediment, 
ciliates  must  be   very   much   more  abundant  or 
ingest  bacteria  at   very   much  higher  rates  than 
measured  in  this  study.  These  results  suggest  that 
benthic  ciliated   protozoa  are  minor  vectors  for 
direct  transfer  of  bacterial  production  to  metazoan 
food  webs.  (Author's  abstract) 
W89- 10542 


SIGNAL  PROCESSING  IN  ACOUSTIC  EMIS- 
SION BEHAVIOR  IN  SOILS, 

Lublin  Technical  Univ.  (Poland). 

W.  Golygowski,  and  J.  Skrynicki. 

IN:   Computer   Methods   and   Water   Resources: 

First   International   Conference,    Morocco,    1988. 

Vol.    1,    Groundwater    and    Aquifer    Modelling. 

Computational    Mechanics    Publications,    Boston. 

1988.  p  197-203,  5  fig,  2  ref. 

Descriptors:  ♦Model  studies,  ♦Acoustics,  ♦Soil 
analysis,  ♦Remote  sensing,  ♦Spectral  analysis,  ♦Soil 
water,  Seepage,  Groundwater  movement,  Mathe- 
matical models,  Soil  properties,  Geophysics,  Per- 
colation, Quantitative  analysis. 

Recent  research  has  confirmed  the  phenomenon  of 
acoustic  emission  in  agricultural  soils.  All  the 
methods  of  acoustic  emission  signals  analysis  (i.e. 
number  of  events,  average  value  of  amplitude,  and 
spectral  analysis)  are  applicable).  During  water 
seepage  in  soils  acoustic  emission  is  observed,  even 


IS  THE  LOWER  HUDSON-RARTTAN  ESTU- 
ARY A  SUITABLE  HABITAT  FOR  GONYAU- 
LAX  TAMARENSIS, 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-10543 

MICROBIAL  COLONIZATION  ON  NATURAL 
AND  ARTIFICIAL  MACROPHYTES  IN  A 
PHOSPHOROUS-LIMITED,  HARDWATER 
LAKE, 

Michigan    State   Univ.,    Hickory    Corners.    W.K. 

Kellogg  Biological  Station. 

J.  M.  Burkholder,  and  R.  G.  Wetzel. 

Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  1,  p 

55-65,  March  1989.  5  fig,  4  tab,  47  ref. 

Descriptors:  ♦Microbiological  studies,  ♦Limnolo- 
gy, 4Lakes,  ♦Macrophytes,  ♦Epiphytes,  ♦Phospho- 
rus, ♦Limiting  nutrients,  Nutrients,  Leaves,  Hard 
water,  Species  composition. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Epiphyte  communities  in  a  phosphorous-limited 
hardwater  lake  (Lawrence  Lake,  Michigan)  were 
compared  over  a  14- week  period  from  Potamoge- 
ton  illinoensis  and  structurally  similar  artificial 
plants  of  different  leaf  ages.  Artificial  plants  were 
serially  incubated  in  the  lake  to  simulate  the  age  of 
natural  leaves.  The  physiognomy  of  loosely  at- 
tached epiphytes  appeared  similar  on  the  two  sub- 
strata. Algal  cell  number  and  biovolume  were  15- 
fold  and  17-fold  higher,  respectively,  on  artificial 
leaves  early  in  the  growing  season,  but  total  algal 
density  gradually  became  similar  on  natural  and 
artificial  plants.  In  contrast,  the  taxonomic  compo- 
sition of  loosely  attached  algae  became  increasing- 
ly distinct,  and  mean  cell  biovolume  on  natural 
leaves  was  twice  that  on  artificial  leaves.  Adnate 
epiphytes  on  both  substrata  developed  from  sparse 
populations  of  bacteria  on  new  leaves  to  a  commu- 
nity of  diatoms,  blue-green  algae  and  numerous 
bacteria  on  mature  and  senescent  leaves.  Adnate 
community  succession  on  natural  leaves  in  late 
senescence/death  differed  from  that  on  artificial 
leaves  colonized  for  comparable  periods  in  having: 
(1)  a  marked  increase  in  filamentous  blue-green 
algae,  (2)  a  subsequent  decrease  in  all  algae,  and  (3) 
a  final  fungi-dominated  state.  The  trends  in  coloni- 
zation indicate  that  macrophytes  in  this  oligotro- 
phy lake  provided  a  distinct  habitat  from  that  of 
artificial  substrata  for  epiphytes  throughout  the 
growing  season.  (Author's  abstract) 
W89- 10570 


EVIDENCE  OF  DARK  AVOIDANCE  BY  PRO- 
TOTROPHIC PERIPHYTIC  DIATOMS  IN 
LOTIC  SYSTEMS, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan).  Aquatic  Ecology  Div. 

M.  L.  Bothwell,  K.  E.  Suzuki,  M.  K.  Bolin,  and  F 

J.  Hardy. 

Journal  of  Phycology  JPYLAJ,  Vol.  25,  No.  1   p 

85-94,  March  1989.  5  fig,  7  tab,  27  ref. 

Descriptors:  'Epiphytes,  *Stream  biota,  ♦Limnolo- 
gy, 'Rivers,  *Diatoms,  'Light  penetration,  »Pho- 
totropism,  *Lotic  environment,  Phototrophism, 
Colonization,  Buoyancy,  Succession. 

Short-term  (24-48  hours)  colonization  dynamics  of 
periphytic  diatoms  on  artificial  (styrofoam)  sub- 
strata were  examined  using  fast-flushing,  continu- 
ous-flow troughs  located  on  the  North  Thompson 
River  (British  Columbia).  Two  parallel  troughs, 
one  exposed  to  natural  light  and  the  other  com- 
pletely darkened,  showed  significant  differences  in 
periphyton  biomass,  chlorophyll  a,  and  algal  taxo- 
nomic composition  with  24  hours.  Experiments 
which  commenced  at  the  onset  of  natural  darkness 
demonstrated  that  rates  of  algal  immigration 
during  the  night  were  the  same  in  both  troughs. 
With  2-3  hours  of  sunrise,  however,  certain  diatom 
species  (most  notably  Hannaea  arcus  Patr.  and 
Diatoma  tenue  Ag.)  selectively  emigrated  from  the 
artificially  darkened  trough  but  remained  in  the 
trough  exposed  to  natural  light.  More  closely  ad- 
hering species,  such  as  Achnanthes  minutissima 
Kutz.,  also  showed  significant  emigration  from  the 
darkened  trough  after  light  deprivation  for  two 
photoperiods.  Data  from  adhesion,  emigration,  and 
sinking  rate  experiments  indicate  that  differential 
egress  of  cells  from  the  darkened  versus  the  lighted 
environments  is  the  result  of  cellular  regulation  of 
buoyancy  or  form  resistance.  (Author's  abstract) 
W89-10571 


EFFECT  OF  CONCENTRATION  BOUNDARY 
LAYER  ON  CARBON  LIMITED  ALGAL  BIO- 
FILMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

S.  K.  Liehr,  M.  T.  Suidan,  and  J.  W.  Eheart. 

Journal  of  Environmental  Engineering  JOEDDU 

Vol.  115,  No.  2,  p  320-335,  April  1989.  10  fie,  1 

tab,  15  ref.  6 

Descriptors:  'Stream  biota,  'Model  studies,  'Bio- 
degradation,  'Limnology,  'Wastewater  treatment, 
•Biofilms,  'Algal  growth,  -Limiting  factors, 
•Carbon,  'Boundary  layers,  Mathematical  models, 
Carbon  dioxide,  Biochemistry,  Fluctuations,  Films, 
Thickness,  Mass  transfer,  Substrates,  Hydrogen  ion 
concentration,  Biodegradation,  Biological 

wastewater  treatment.  Experimental  design. 


Models  such  as  these  are  useful  in  predicting  the 
effect  of  the  concentration  boundary  layer  in  natu- 
ral biofilms  and  thus  on  the  oxygen,  carbon,  and 
nutrient   balance    in   streams;    in   designing   engi- 
neered systems  for  wastewater  treatment;  and  in 
designing   laboratory  experiments   to  study   such 
systems.  A  model  was  developed  to  describe  mass 
transport     resistance     through     a     concentration 
boundary  layer  associated  with  an  algal  biofilm. 
This  model  is  solved  simultaneously  with  a  model 
for   attached   algal   growth   subject   to   inorganic 
carbon  limitation.  The  profile  of  inorganic  carbon 
species  through  the  boundary  layer  was  found  to 
be  nonlinear  due  to  the  interaction  of  inorganic 
carbon  speciation  and  pH.  As  C02  is  utilized  by 
the  algae,  the  pH  in  the  biofilm  increases,  causing  a 
pH  gradient  across  the  boundary  layer.  This  pH 
increase  across  the  boundary  layer  causes  a  corre- 
sponding shift  of  inorganic  carbon  species  away 
from  C02,  which  is  the  form  utilized  by  the  algae. 
As  a  result  of  this  nonlinear  interaction  with  pH, 
there  is  an  especially  significant  decrease  in  the 
flux  of  inorganic  carbon  into  the  biofilm,  and  thus 
in  biofilm  growth,  as  the  boundary  layer  increases 
in  thickness.  There  results  show  that  models  that 
assume  constant  pH  will  overpredict  the  flux  of 
inorganic  carbon.  Biofilm  thickness  is  important  in 
determining   the  impact   of  the  boundary  layer. 
Very  thin  biofilms  that  are  fully  penetrated  with 
C02  are  not  sensitive  to  boundary  layer  thickness. 
As  the  biofilm  thickness  increases,  sensitivity  to  the 
boundary  layer  thickness  increases,  until  the  flux 
reaches  the  maximum  possible  (J  sub  max)  and 
becomes   independent   of  biofilm   thickness.   The 
magnitude  of  the  effect  is  dependent  on  a  complex 
interaction  of  bulk  pH,  bulk  inorganic  carbon  con- 
centration, and  alkalinity.  (Author's  abstract) 
W89-10576 


UNDERWATER     DAM     AND     EMBAYMENT 
AERATION  FOR  STRIPED  BASS  REFUGE, 

Tennessee  Valley  Authority,  Chattanooga. 
For  primary  bibliographic  entry  see  Field  81. 
W89- 10582 


ISOLATION  OF  THREE  WATER  MOLDS 
FROM  TWO  FRESHWATER  FISHES  AND 
INSECT  EXUVIAE, 

Scientific  Research  Council,  Baghdad  (Iraq). 
A.  K.  N.  Butty,  F.  T.  Mhaisen,  and  N.  M.  AH. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  A24,  No.  1,  p  17-22,  January  1989. 
1 1  ref. 

Descriptors:  'Fish  parasites,  'Molds,  'Insects, 
'Aquatic  fungi,  'Pathogenic  fungi,  'Iraq,  'Fish, 
Carp,  Mullet,  Insects,  Infection,  Parasites,  Fish  dis- 
eases. 

During  March  1988,  a  power  failure  forced  fish  in 
indoor  tanks  at  the  Department  of  Hydrobiology 
of  the  Biological  Research  Center  at  Al-Rashidiya 
(Iraq),  to  be  moved  to  outdoor  tanks  which  were 
filled  with  water  from  the  Tigris  river.  This  water 
was  not  changed  for  several  weeks.  A  few  dead 
and  live  fingerlings  of  the  common  carp  (Cyprinus 
carpio),  and  mullet  (Liza  abu),  and  fallen  honey 
bees  (Apis  mellifera)  and  California  flies  (Calli- 
phora  sp.)  were  examined  for  any  fungal  growth. 
Two  L.  abu,  six  C.  carpio,  25  A.  mellifera  and  two 
Calliphora  sp.  were  infected  with  the  following 
fungi:  Saprolegnia  ferax  S.  terrestris  and  Achyla 
polyandra.  Occurrence  of  the  fungi  represents 
their  first  record  in  C.  carpio  and  L.  abu  in  Iraq. 
As  few  fishes  in  the  present  study  were  infected,  it 
may  be  concluded  that  these  fungi  are  opportunis- 
tic facultative  parasites.  (Author's  abstract) 
W89-10587 


STUDY  OF  NITRATE  AND  NITRITE  IN 
THALE  SAP  SONGKLA:  WATER  QUALITY  OF 
THALE  SAP  SONGKLA  I, 

Prince    of   Songkla    Univ.    (Thailand).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10591 


FISH  FAUNA  OF  CURUA-UNA  RESERVOIR, 
SANTAREM,  PARA:  II.  FOOD  AND  FEEDING 


HABITS  OF  THE  MAIN  SPECIES  (A  ICTIO- 
FAUNA  DA  REPRESA  HIDRELETRICA  DE 
CURUA-UNA,  SANTAREM,  PARA.:  II  ALI- 
MENTACAO  E  HABITOS  ALIMENTARES  DAS 
PRINCIPAIS  ESPECIES), 
E.  J.  G.  Ferreira. 

Amazoniana,  Vol.  9,  No.  1,  p  1-16,  December 
1984.  2  fig,  3  tab,  16  ref.  English  summary. 

Descriptors:  'Reservoirs,  'Fish  behavior,  'Food 
habits,  'Amazon,  Species  composition,  Curua-Una 
reservoir,  Dams,  Tropical  regions,  Brazil. 

This  paper  reports  on  a  study  of  the  food  and 
feeding  habits  of  the  principal  fish  species  of  the 
Curua-Una  hydroelectric  reservoir  in  the  Amazon 
basin.  One  thousand  four  hundred  sixty-three  stom- 
achs from  the  29  most  frequent  fish  species  of  50 
species  caught  were  analyzed.  The  species  were 
classified  according  to  the  food  consumed  in  one 
of  the  following  groups:  detritivores,  herbivores, 
carnivores  and  piscivores,  eating  mainly  detritus, 
vegetal  matter  (algae),  invertebrates  (crustaceans 
and  insects)  and  fish.  The  grouped  results  for  the 
stations  above  the  dam  show  that  herbivores  are 
dominant  with  42.2%  of  the  biomass,  followed  by 
carnivores  (30.7%),  piscivores  (25.5%)  and  detriti- 
vores (1.4%).  It  was  not  possible  to  establish  a 
standard  for  comparison  with  other  tropical  reser- 
voirs on  the  basis  of  the  trophic  structure  of  the 
fish  community.  It  is  suggested  that  the  trophic 
structure  is  possibly  related  to  the  composition  of 
the  ichthyofauna  before  damming  and  the  biologi- 
cal adaptiveness  of  each  species  to  the  new  condi- 
tions. (Author's  abstract) 
W89- 10592 


ABOUT  THE  RELATIONSHIP  BETWEEN  THE 
ZOOPLANKTON  AND  FLUCTUATING 
WATER  LEVELS  OF  LAGO  CAMALEAO,  A 
CENTRAL  AMAZONIAN  VARZEA  LAKE, 

Instituto  Nacional  de  Pesquisas  da  Amazonia, 
Manaus  (Brazil). 

E.  R.  Hardy,  B.  Robertson,  and  W.  Koste. 
Amazoniana,  Vol.  9,  No.    1,  p  43-52,  December 
1984.  4  fig,  2  tab,  Href. 

Descriptors:  'Lakes,  'Zooplankton,  'Crustaceans, 
'Water  level  fluctuations,  'Brazil,  'Flooding, 
'Amazon  River,  Species  composition,  Population 
density,  Rotifers,  Copepods,  Waterfleas,  Lago  Ca- 
maleao,  Tropical  regions. 

Throughout  1981  and  1982  a  study  of  the  composi- 
tion and  abundance  of  the  three  main  groups  of 
zooplankton,  Rotifera,  Copepoda,  and  Cladocera, 
was  conducted  in  Lago  Camaleao,  an  Amazonian 
floodplain  lake.  Rotifers  are  dominant  both  in 
terms  of  species  numbers  and  abundance.  Rotifers 
exhibit  two  standing-stock  peaks  during  the  year: 
one  during  the  extreme  dry  season  and  another  at 
the  beginning  of  the  rising  water  period.  The  spe- 
cies associations  of  rotifers  also  reflect  the  flooding 
regimes  and  its  consequences.  The  extremely  low 
standing-stock  observed  during  the  high  water 
season  is  attributed  mainly  to  prevailing  poor 
oxygen  conditions  during  normal  floods  and  cur- 
rent during  extreme  floods.  (Author's  abstract) 
W89- 10594 


ORIGIN     AND     MORPHOLOGY     OF     THE 

COASTAL  LAGOONS  OF  RIO  GRANDE  DO 

SUL,  BRAZIL  (GENESE  E  MORFOLOGIA  DAS 

LAGOAS  COSTEIRAS  DO  RIO  GRANDE  DO 

SUL,  BRASIL), 

Universidade  Federal  do  Rio  Grande  do  Sul,  Porto 

Alegre  (Brazil). 

A.  Schwartzbold,  and  A.  Schafer. 

Amazoniana,  Vol.  9,  No.   1,  p  87-104,  December 

1984.  4  fig,  3  tab,  44  ref.  English  summary. 

Descriptors:  'Coastal  lakes,  'Brazil,  'Saline  lakes, 
•Lagoons,  'Lake  morphology,  Rio  Grande  do  Sul, 
Tropical  regions,  Water  depth,  Mathematical  equa- 
tions. 

The  ecological  and  biogeographical  classification 
of  the  coastal  lakes  from  the  Rio  Grande  do  Sul 
are  discussed.  The  coastal  lakes  can  be  classified 
based  on  their  morphological  structure,  in  relation 
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to  their  nutrient  contents  and  their  communities. 
The  three  groups  are:  1.  deep  lakes  up  to  11  m;  2. 
medium-deSep  la'kes  up  to  35  m  -d  3-  steUow 
lakes  with  a  maximum  depth  of  1.5  m.  Based  on 
these  investigations,  a  new  *>™da  for  ^cutati^ 
the  medium  depth  .s  proposed.  The  relation  be 
tween  the  maximum  and  medium  depth  is  z-U.  nz 
sub  max  to  the  0.83  power,  which  can  be  consid- 
ered as  typical  for  the  morphological  characteris- 
tics of  extreme  shallow  lakes  or  lagoons.  (Author  s 
abstract) 
W89-10595 

INVESTIGATIONS  ON  THE  SEASONAL 
CONGES  N f  THE  CHEMICAL  COMPOSI- 
TIONOT  LIVER  AND  CONDITION  FROM  A 
NEOTROPICAL  CHARACOID  FISH  COLOS- 
SOMA  MACROPOMUM  (SERRASALMIDAE), 
Hamburg  Univ.  (Germany,  F.R.)  Inst,  fuer  Hy- 
drobiologie  und  Fischereiwissenschatt. 

AmSatniS  Vol.  9,  No.  1,  p  147-158,  December 
1984.  6  fig,  1  tab,  27  ref. 

Descriptors:  'Fish  physiology,  'Fish  diets, 
♦Amazon  River,  'Flood  plains,  Water  level  fluctu- 
ations, Metabolism,  Liver,  Fat,  Proteins,  Carbohy- 
drates, Seasonal  variation,  Tropical  regions,  Brazil, 
Fish  food,  Flood  plain  vegetation,  Glycogen. 

Annual  fluctuations  in  the  water  level  of  the 
Amazon  River  system  change  the  living  conditions 
of  juvenile  Colossoma  macropomum.  Due  to  a 
greatly  reduced  food  supply  during  the  low-water 
periods,  the  fish  must  metabolize  their  reserve  ma- 
terial to  meet  the  energy  needs,  as  demonstrated  by 
a  reduction  of  both  the  glycogen-somatic  index 
and  the  protein  content  of  the  filet.  No  changes  in 
the  visceral  fat  content  were  detected.  With  rising 
water  level  the  grain  of  Oryza  perenms  (Gramin- 
eae)  becomes  available  as  food  and  consequently 
an  increase  in  the  glycogen  content  of  the  liver 
was  detected.  A  delay  and  a  reduction  in  the 
production  of  O.  perennis  prevents  the  improve- 
ment in  the  conditions  of  the  starved  fish.  A 
change  in  the  seasonal  water  fluctuation,  caused  by 
deforestations,  would  destroy  the  food  sources  for 
fruit  and  seed  eating  fish  species.  (Authors  ab- 
stract) 
W89-10596 

TFMPORARY  FAT  STORAGE,  AN  ADAPTA- 
TION OTSOME  FISH  SPECIES  TO  THE 
WATER  LEVEL  FLUCTUATIONS  AND  RE- 
LATED ENVIRONMENTAL  CHANGES  OF 
THE  AMAZON  RIVER, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

Amazoniana,  Vol.  9,  No.  3,  p  315-351,  December 
1985.  14  fig,  4  tab,  32  ref. 

Descriptors:  *Fish  physiology,  'Amazon  River, 
♦Flood  plains,  *Fish  diets,  Water  level  fluctua- 
tions, Fats,  Metabolism,  Seasonal  vanation,  Tropi- 
cal regions,  Brazil,  Migratory  species,  Spawning. 

Analysis  of  Amazonian  freshwater  fish  exhibited 
great  differences  in  water  and  fat  content.  Water, 
fat,  protein  and  ash  content  was  studied  in  40  tish 
species,  belonging  to  32  genera  and  16  families   10 
species  were  analyzed  over  one  year  on  a  monthly 
basis,  and  4  over  2  years.  In  all  2548  fish  were 
analyzed.  Migratory  species  which  deposit  huge 
amounts  of  eggs  in  a  single  spawning  act  accumu- 
late at  high  water  level  large  amounts  of  fat  in 
various  parts  of  the  body.  Nonmigratory  species 
which  spawn  small  quantities  of  eggs  several  times 
per  year  show  little  or  no  seasonality  in  fat  storage. 
Fat  storage  is  related  to  the  energy  requirements  ot 
the  species  and  is  considered  a  very  successful 
strategy  by  which  many  Amazonian  fish  species 
survive   drastic   environmental   and   related   food 
supply  changes,  which  are  a  result  of  the  large 
monomodal     water     level     fluctuations     of    the 
Amazon  and  its  tributaries.  (Author's  abstract) 
W89- 10597 

LIGHT  REGIMES  IN  THREE  AQUATIC  ECO- 
SYSTEMS OF  DIFFERENT  PHYSICOCHEM- 


ICAL  PROPERTIES:  I.  ATTENUATION,  IRRA- 
DIANCE REFLECTANCE  AND  COMPARISON 
BETWEEN  DOWNWELLING,  UPWELLING 
AND  SCALAR  IRRADIANCES  (PAR)  (LICHTK- 
LIMADATEN  IN  DREI  AQUATISCHEN  OKO- 
SYSTEMEN  VERSCHIEDENER  PHYSIKA- 
lischSmischer  BESCHAFFENHEIT:  L 
ABSCHWACHUNG,  RUCKSTREUUNG  UND 
VERGLEICH  ZWISCHEN  EINSTRAHLUNG^ 
wiTrKSTRAHLUNG  UND  SPHAR1SCH 
GEMESS^NER         QUANTENSTROMDICHTE 

Kiel  Univ.  (Germany,  F.R.).  Botanisches  Inst 
B  Furch,  A.  F.  F.  Correa,  J.  A.  S.  N.  De  Mello, 

Ama^anTvol.  9,  No.  3,  p  411-430,  December 
1985.  10  fig,  18  ref.  English  summary. 

Descriptors:  ♦Limnology,  'Lakes,  'Amazon 
River  ♦Light  penetration,  ♦Solar  radiation,  Tropi- 
cal regions  Turbidity,  Humic  acids,  Flood  plains. 

In  two  tropical  lakes,  one  on  the  white  water 
floodplain  with  a  concentration  of  suspended  solids 
(tripton)  of  100  mg/1,  and  one  on  the  black  water 
floodplain  stained  by  humic  substances  (gilvin)  ot 
130-170  HAZEN,  situated  in  Central  Amazonia, 
measurements  of  the  light  regime  were  made  Two 
types  of  collectors  were  used  to  measure  the  hemi- 
spherical (cosine)  and  the  spherical  (scalar)  inci- 
dent solar  radiation  in  the  PAR  wave  band  (photo- 
svnthetically  active  radiation).  From  these  data  the 
coefficients  for  the  irradiance  reflectance    extinc- 
tion for  downward  irradiance,  and  the  depth  ot  the 
euphotic  zone  were  calculated  for  the  so-called 
Varza  (white  water)  and  Igapo  (black  water)  lakes 
and  all  values  were  compared  to  those  obtained  in 
the  water  body  of  an  oligotrophy  lake  in  Northern 
Germany.  Compared  with  these  unstable  as  well  as 
most  unusual  light  regimes  the  Schohsee  with  its 
clear,    uncolored    water    exhibits    the    common 
known  characteristics  already  reported  for  oligo- 
trophic  lakes  concerning  the  downwelhng  and  up- 
welling  quantum  fluxes  (straight  lines,  nearly  paral- 
lel to  each  other),  reflectance  and  transmission. 
For  all  three  lakes  the  values  for  downward  plus 
upward  irradiances  are  compared  with  those  ot  the 
spherical  quantum  flux  densities.  The  consequences 
of  the  very  extreme  light  regimes  for  the  biota  in 
the  two  tropical  lakes  are  discussed.   (Authors 
abstract) 
W89-10599 

STUDIES  ON  TWO  MIGRATORY  FISH  FROM 
LOWER  TOCANTINS  RIVER  BEFORE  CLO- 
SURE OF  TUCURUI  DAM  (ESTUDOS  SOBRE 
DOIX  PEIXES  MIGRATORIOS  DO  BAIXO  TO- 
CANTINS ANTES  DO  FECHAMENTO  DA 
BARRAGEM  DE  TUCURUI), 
Instituto  Nacional  de  Pesquisas  da  Amazonia, 
Manaus  (Brazil).  _ 

For  primary  bibliographic  entry  see  Field  81. 
W89-10600 


EXPERIMENTS  ON  COLONIZATION  OF 
SMALL  WATER  BODIES  BY  CULICIDAE  AND 
CfflRONOMIDAE  AS  A  FUNCTION  OF  DE- 
COMPOSING PLANT  SUBSTRATES  AND 
THEIR  IMPLICATIONS  FOR  NATURAL  AMA- 
ZONIAN ECOSYSTEMS, 

Instituto    Nacional    de    Pesquisas    da    Amazonia, 
Manaus  (Brazil). 
I  Walker 

Amazoniana,  Vol.  10,  No.  1,  p  113-125,  December 
1986.  3  fig,  2  tab,  18  ref. 

Descriptors:  *Aquatic  insects,  ♦Food  chains,  ♦De- 
composing organic  matter,  'Limnology,  'Amazon 
River,  Grasses,  Aquatic  bacteria,  Fungi,  trees, 
Litter,  Hydrogen  ion  concentration,  Conductivity, 
Larvae,  Mosquitoes. 

The  effect  of  submersed  decomposing  organic 
matter  on  the  colonization  of  small  water  bodies  by 
insects  (notably  Culicidae  and  Chironomidae)  was 
analyzed.  It  was  found  that  grass  (Echmochloa 
polystachea)  is  decomposed  by  bacteria,  and  that 
oviposition  by  Culicidae  is  correlated  with  bacte- 
rial density.  In  containers  with  submerged  fores 
litter  (decomposing  prevalently  by  fungi)  bacterial 
densities  remain  roughly  as  low  as  in  water  con- 


Lakes— Group  2H 

trols    and   oviposition   by   Culicidae   is   sporadic. 
Green  leaves  of  forest  trees  show  an  inconsistent 
pattern  except  for  the  correlation  between  bacte- 
rial density  and  colonization  by  Culicidae.  Chiron- 
omidae are  little  affected  by  the  substrate  m  de- 
composition  during   the   one   month   of  the   test 
series.  Initial  water  quality  (black,  rain,  pH,  con- 
ductivity) has  little  or  no  effect  on  decomposition 
and  colonization  processes,  and  development  ot 
the   aquatic  insects  is  normal  under  all   regimes 
provided  there  is  food  for  the  larvae.  Water  qual- 
ity   however,  is  the  result  of  the  decomposition 
process:  specific  pH  values  are  stabilized  by  the 
plant  substrates.  Decomposition  of  forest  litter  by 
fungi  inhibits  growth  of  bacteria.  The  results  are 
suggestive  of  possible  interrelations  between  chem- 
ical; biological  and  ecological  factors  m  natural 
Amazonian  waters.  (Author's  abstract) 
W89-10601 

CAMPSURUS  NOTATUS  (POLYMITARCIDAE 
EPHEMEROPTERA),  A  BIOTURBATOR  IN 
VARZEA  LAKES, 

Max-Planck-Inst.  fuer  Limnologie,  Schhtz  (Germa- 
ny, F.R.).  Limnologische  Flussstation. 

Amazoniana,  Vol.  10,  No.  1,  p  219-222,  December 
1986.  15  ref. 

Descriptors:  'Limnology,  'Bioturbation  Lakes, 
'Aquatic  insects,  'Mayflies,  Campsurus,  Tropical 
regions,  Brazil,  Larval  growth  stage,  Bioturbation, 
Sediment-water  interfaces,  Varzea  lakes,  Larvae. 

The  Neotropical  mayfly  Campsurus  notatus  occurs 
abundantly  in  varzea  lakes,  requiring  about  three 
months  for  its  aquatic  development.  Contrary  to 
other  suggestions  its  aquatic  instars  are  shown  to 
be  sediment  feeders.  The  nymphs  burrow  continu- 
ously in  the  loose  sediment  without  building  stable 
tubes.  This  organism  is  therefore  an  important 
agent  for  bioturbation  and  consequently  for  chemi- 
cal exchange  at  the  sediment/water  interface.  (Au- 
thor's abstract) 
W89-10602 

FroiOGICAL  ASPECTS  OF  THE  FISH 
FaCnA  OF  THE  MUCAJAI  RIVER  IN  THE 
PAREDAO  ISLAND  REGION,  RORAIMA, 
BRAZIL  (ASPECTOS  ECOLOGICOS IDA  IC- 
TIOFAUNA  DO  RIO  MUCAJAI,  NA  AREA  DA 
ILHA  PAREDAO,  RORAIMA,  BRASIL), 
Instituto  Nacional  de  Pesquisas  da  Amazonia, 
Manaus  (Brazil). 

E  Ferreira,  G.  M.  Santos,  and  M.  Jegu. 
Amazoniana,  Vol.  10,  No.  3,  p  339-352,  October 
1988.  2  fig,  5  tab,  17  ref.  English  summary. 

Descriptors:  'Brazil,  'Rivers,  'Fish  populations, 
Species;  composition,  Dams,  Mucajai  River,  Spe- 
cies diversity. 

An  ichthyofauna  survey  was  carried  out  in  the 
Paredao  Island  region  of  the  Mucajai  River,  where 
a  hydroelectric  dam  may  be  built  in  the  future  A 
total  of  126  fish  species,  belonging  to  28  families, 
were  caught  at  two  collecting  sites  one  below  and 
the  other  above  the  Paredao  2  falls.  Although 
these  two  stations  were  separated  by  a  20  m  water- 
fall the  similarity  between  the  two  communities 
was  high.  Shannon's  diversity  index  evenness  and 
catch  per  unit  effort  were  rather  high  compared  to 
other  Amazonian  rivers.  The  high  value  of  equita- 
bilitv  (0  82)  suggests  that  the  fish  communities  are 
in  equilibrium.  In  terms  of  biomass  the  predator 
sDecies  were  dominant;  in  number  of  specimens  the 
detritivores  were  more  abundant.  It  is  expected 
that  construction  of  a  dam  would  effect  the  equi- 
librium of  the  fish  communities  in  this  area  by 
lowering  the  number  of  fish  species  and  changing 
the  composition  of  the  fish  communities.  (Author  s 
abstract) 
W89- 10603 
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WATER  LEAKAGE  FROM  LAKE  CHUZENJI, 

Utsunomiya  Univ.  (Japan).  Faculty  of  Education. 
M.  Hirayama,  K.  Murakami,  and  J.  Koyama 
Japanese  Journal  of  Limnology  RIZAAU,  Vol.  49, 


13 


Field  2— WATER  CYCLE 


Group  2H — Lakes 

No.  4,  p  251-260,  October  1988.  7  fig,  2  tab,  16  ref. 

Descriptors:  •Lakes,  *Surface-groundwater  rela- 
tions, *Springs,  Discharge  rates,  Catchment  areas. 
Water  temperature,  Lake  Chuzenji,  Japan,  Leak- 
age, Seepage  springs. 

From  examinations  of  water  quality  and  water 
temperature  springs  adjacent  to  the  east  coast  of 
Lake  Chuzenji  were  classified  into  the  following 
two  types:  (1)  a  lake  type  in  which  the  water 
quality  has  a  close  resemblance  to  the  lake;  and  (2) 
non-lake  type  in  which  the  water  quality  is  quite 
different  from  the  lake.  The  lake  type  spring  has  a 
lower  temperature  in  the  summer  and  a  smaller 
annual  temperature  range  than  those  of  the  non- 
lake  type.  The  source  of  the  lake  type  spring  is 
attributed  to  the  lake.  The  water  leaked  from  the 
hike  discharges  at  Kegon  Springs,  Elevator 
Springs,  Shirakumo  Springs  and  Houdou  Springs. 
Agon  Springs  and  Han'hya  Springs  have  a  water 
source  other  than  the  lake.  The  lake  water  appears 
to  leak  at  a  depth  of  about  30  m  or  more  below  the 
lake  surface,  i.e.,  at  the  lower  metalimnion  in 
summer.  Calculations  of  the  water  balance  of  the 
catchment  area  gave  an  estimated  discharge  rate  of 
leakage  of  5. 13  cu  m/s  against  the  measured  spring 
discharge  of  5.07  cu  m/s.  The  water  leakage 
reached  69.7%  of  the  total  discharge  from  the  lake 
(Author's  abstract) 
W89- 10605 


NET  INCREASE  RATES  AND  DYNAMICS  OF 
PHYTOPLANKTON  POPULATIONS  UNDER 
HYPEREUTROPHIC  AND  EUTROPHIC  CON- 
DITIONS, 

Tsukuba   Univ.   (Japan).   Inst,   of  Biological   Sci- 
ences. 
Y.  Ogawa. 

Japanese  Journal  of  Limnology  RIZAAU  Vol  49 
No.  4,  p  261-268,  October  1988.  4  fig,  2  tab,  13  ref 

Descriptors:  "Limnology,  *Phytoplankton,  'Popu- 
lation  dynamics,  *Eutrophic  lakes,  *Nutrients,  Ni- 
trogen, Phosphorus,  Seasonal  variation,  Microcys- 
tis, Cyclotella,  Scenedesmus,  Mathematical 
models,  Himonya  Pond,  Lake  Nakanuma,  Japan. 

The  relationships  between  net  increase  rates  of 
phytoplankton  populations  and  ambient  concentra- 
tions of  nutrients  were  investigated  in  hypereutro- 
phic  Himonya  Pond  and  eutrophic  Lake  Nakan- 
uma, and  were  expressed  by  a  hyperbolic  function 
for  Microcystis  aeruginosa,  Cyclotella  kutzingiana 
and  Scenedesmus  quadricauda.  M.  aeruginosa  in- 
creased faster  than  the  other  species  in  low  con- 
centrations of  total  inorganic  N,  whereas  C.  kut- 
zingiana and  S.  quadricauda  increased  faster  than 
M.  aeruginosa  in  low  concentrations  of  phosphate- 
P.  Using  a  mathematical  model  based  on  these 
relationships,  the  population  dynamics  of  the 
planktonic  algae  were  analyzed  in  hypereutrophic 
conditions  and  slightly  eutrophic  conditions.  In 
hypereutrophic  conditions,  a  large  amount  of  phos- 
phate-P  caused  M.  aeruginosa  to  develop  into  a 
large  population,  and  then  caused  the  phytoplank- 
ton diversity  to  drop  to  a  low  level.  On  the  other 
hand,  in  slightly  eutrophic  conditions,  phytoplank- 
ton did  not  develop  into  large  populations,  and 
thus  the  phytoplankton  diversity  remained  at  a 
high  level.  This  was  because  low  nutrient  concen- 
trations limited  the  population  increase  of  each 
species.  The  results  of  the  model  analysis  coincided 
with  the  patterns  observed  in  the  field  surveys,  and 
showed  that  the  amount  of  nutrients  available  for 
phytoplankton  played  an  important  role  in  the 
regulation  of  phytoplankton  dynamics.  (Author's 
abstract) 
W89- 10606 


LONG-TERM     CHANGES     IN     THE     LAKE 
MYVATN  ECOSYSTEM,  ^^ 

Iceland  Univ.,  Reykjavik.  Biological  Inst. 
A.  Gardarsson,  G.  M.  Gislason,  and  A.  Einarsson 
Aqua  Fennica  AQFEDI,  Vol.  18,  No.  2,  p  125-135 
1988.  7  fig,  1  tab,  57  ref 

Descriptors:  •Limnology,  'Iceland,  'Eutrophica- 
tion     'Water   pollution   effects,   •Paieolimnology, 
Urbanization,    Eutrophic    lakes,    Algae,    Crusta- 
ceans, Population  dynamics,  Primary  productivity. 


Monitoring,   Ducks,   Fish,  Aquatic  insects,   Lake 
Myvatn,  Midges. 

In  shallow  eutrophic  Lake  Myvatn,  Iceland,  varia- 
tion in  the  abundance  of  algae,  crustaceans  and 
chironomids  over  the  last  2,300  years  in  sediment 
cores  was  investigated.  The  cores  show  that  densi- 
ties of  the  benthic  alga  Cladophora  aegagropila 
and  associated  invertebrates  (Psectrocladius  barbi- 
manus  and  Eurycercus  lamellatus)  increased  with 
decreasing  depth  of  the  water.  The  benthic  Tany- 
tarsus  gracilentus  and  the  planktonic  Daphnia  lon- 
gispina  showed  a  downward  trend.  On  a  shorter 
time  scale,  population  changes,  as  documented  by 
harvest  records  (ducks,  fish)  and  monitoring  stud- 
ies (ducks,  aquatic  insects),  are  considerable  and 
are  often  associated  with  food  resources.  High 
population  levels  of  profundal  chironomids  and 
low  population  levels  of  littoral  chirononids  and 
the  riverine  Simulium  vittatum  coincided  with  low 
primary  production  in  the  plankton.  High  popula- 
tion levels  of  littoral  midges  and  S.  vittatum  and 
low  population  levels  of  profundal  chironomids 
were  associated  with  high  primary  production  in 
the  plankton.  Long-term  fluctuations  make  it  diffi- 
cult to  identify  the  impact  of  increasing  human 
activity  at  the  lake.  (Author's  abstract) 
W89- 10609 


NUTRIENTS  AND  PLANKTTVOROUS  FISH  AS 
REGULATORS  OF  PRODUCTIVITY  IN  LAKE 
PYHAJARVI,  SW  FINLAND, 

Turku  Univ.  (Finland).  Dept.  of  Biology. 

J.  Sarvala,  and  K.  Jumppanen. 

Aqua  Fennica  AQFEDI,  Vol.  18,  No.  2,  p  137-155 

1988.  8  fig,  6  tab,   115  ref.  Academy  of  Finland 

research  contract  09/109  and  research  grant  09/ 

Descriptors:  'Limnology,  'Lakes,  Primary  pro- 
ductivity, 'Food  chains,  *Fish,  'Nutrients,  Phos- 
phorus, Nitrogen,  Phytoplankton,  Zooplankton 
Chlorophyll  a,  Diatoms,  Lake  Pyhajarvi,  Finland. 

The    relative    role    of    nutrients    and    predators 
(bottom-up  vs.  top-down  effects)  in  the  regulation 
of  aquatic  ecosystems  was  examined  for  8  years' 
data  from  Lake  Pyhajarvi,  SW  Finland.  This  lake 
is  known  for  its  exceptionally  high  yield  of  fish 
relative  to  primary  production.  Therefore,  the  im- 
pacts of  predators  should  be  easier  to  detect  than  in 
large  lakes  in  general.  The  dominant  commercial 
planktivore,   vendace,  shows  a  regular,  although 
weak,  abundance  cycle,  which  can  be  regarded  as 
a  natural  experiment  with  the  pelagic  system.  The 
P  concentration  in  lake  water  showed  no  simple 
association  with  the  annual  input  of  P,  but  was 
negatively   correlated    with    the   annual    vendace 
catch.  The  N  concentration  was  correlated  with 
the  total  N  load  of  the  previous  year.  Variations  in 
the  measured  phytoplankton  primary  production 
and  chlorophyll  a  closely  followed  variations  in 
the  average  P  concentration  of  water  and  showed 
a  weak  positive  correlation  with  the  N  level.  The 
diatom  biomass  was  strongly  correlated  with  both 
primary  production  and  P  concentration  in  water. 
Primary  production,  chlorophyll  and  diatom  bio- 
mass were  also  correlated  with  the  strength  of  the 
juvenile  year-class  of  vendace  as  measured  by  the 
vendace  catch  during  the  following  winter  or  the 
length  of  vendace  after  the  first  summer;  chloro- 
phyll a  values  were  significantly  higher  in  years 
with  a  strong  year  class  of  juvenile  vendace.  The 
possible  causal  mechanisms  behind  these  correla- 
tions probably  include:  (1)  suppression  of  crusta- 
cean zooplankton  grazers  by  the  strong  vendace 
year  classes;   (2)  changes   in   nutrient   release  by 
zooplankton  due  to  changing  size  structure;  (3) 
changes  in  nutrient  sedimentation  rate  in  size  and 
species  composition  of  zooplankton;  (4)  changes  in 
nutrient    accumulation    in    fish    biomass;    and    (5) 
changes   in   nutrient   sedimentation   in   fish   feces 
(Author's  abstract) 
W89-10610 


Aqua  Fennica  AQFEDI,  Vol.  18,  No.  2,  p  165-169 
1988.  6  fig,  2  ref.  V  ' 

Descriptors:  'Lake  restoration,  'Eutrophication 
•Food  chains,  •Phytoplankton,  •Zooplankton, 
Algae,  Fish  stocking,  Pike,  Rudd,  Nitrogen,  Phos- 
phorus, Transparency,  Chlorophyll  a,  Cyanophyta 
Rotifers,  Waterfleas,  Daphnia,  Recreational  lakes. 

In  the  small  hypertrophic  Lake  Zwemlust  (1  5  ha 
mean  depth    1.5   m)  food-web  manipulation   was 
carried  out  to  reduce  the  algal  blooms  which  occur 
during  the  summer.  In  March  1987  the  lake  was 
completely  drained  by  pumping  in  order  to  facili- 
tate complete  fish  elimination.  The  lake,  which  was 
refilled  by  seepage,  was  restocked  with  pike  fin- 
gerhngs  and  adult  rudds  (Scardinius  erythrophthal- 
mus).  The  offspring  of  the  rudd  was  expected  to 
serve  as  food  supply  for  the  pike.  In  April  1988  a 
new  year-class  of  pike  fingerlings  was  introduced 
Seedlings  of  Chara  globularis,   roots  of  Nuphar 
lutea  and  stacks  of  Salix  twigs  were  placed  as 
refuge  and  spawning  grounds  for  the  pike  and  as 
shelter  for  the  zooplankton.  After  food-web  manip- 
ulation in   1987,  the  P  and  N  concentrations  re- 
mained high.  In  summer  1988,  in  contrast  with  P 
which  remained  high,  nitrate  and  ammonium  de- 
clined to  very  low  levels.   In  spite  of  the  high 
nutrient  concentrations  in  1987,  the  effects  in  that 
year  on  the  light  climate  and  the  phytoplankton 
and  zooplankton  community  had  appeared  promis- 
ing: a  pronounced  increase  in  transparency,  low 
chlorophyll  a,  near-absence  of  cyanobacteria  and  a 
shift  from  rotifers  to  cladoceran  zooplankton    In 
spring  and  summer  1987  the  grazing  pressure,  ex- 
erted by  the  crustacean  zooplankton.  (especially 
Daphnia  spp.),   reduced  chlorophyll  a  and  algal 
abundance  to  very  low  levels.  In  1988,  however, 
some  negative  effects  occurred,  including  a  decline 
in  transparency  due  to  small  algal  blooms,  a  shift 
from  cladocerans  to  rotifer  abundance  and  an  in- 
crease in  biomass  of  submerged  vegetation.  Some 
species    which    grew    through    the   entire    water 
column  interfered  with  the  recreational  use  of  the 
lake.  While  a  positive  efTect  of  the  increased  ma- 
crophyte  biomass  in  summer  1988  was  the  uptake 
of  N  from  the  water,  resulting  in  N-limitation  for 
the  phytoplankton,  the  lake  still  appears  to  be  in  an 
unstable  stage.  A  new  fish  population  dominated 
by  predatory  fish,  which  will  control  the  planktiv- 
orous  fish,  has  not  yet  stabilized.  (Sand-PTT) 
W89-10611 


RESTORATION  BY  FOOD-WEB  MANIPULA- 
TION IN  THE  HYPERTROPHIC  LAKE  ZWEM- 
LUST CTHE  NETHERLANDS):  THE  FIRST 
TWO  YEARS, 

Water  Board  of  Utrecht  (Netherlands) 
E.  Van  Donk,  and  W.  Rip. 


FAUNA  STRUCTURE  AND  WATER  QUALITY, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoology. 
J.  Stenson. 

Aqua  Fennica  AQFEDI,  Vol.  18,  No.  2,  p  179-184 
1988.  6  fig,  1  tab,  35  ref 

Descriptors:  *Limnology,  •Predation,  'Lakes, 
•Lake  restoration,  'Water  quality,  'Trophic  level, 
Hydrogen  ion  concentration,  Transparency,  Chlo^ 
rophyll  a,  Roach,  Species  composition,  Zooplank- 
ton, Copepods,  Crustaceans,  Nutrients,  Primary 
productivity,  Fish. 

This  study  was  undertaken  to  investigate  the  possi- 
bility of  predicting  the  reactions  of  factors  com- 
monly used  as  trophic  criteria  based  upon  specific 
manipulations  made  on  the  uppermost  trophic 
level.  The  work  was  performed  in  Lake  Lilla 
Stockelidsvatten,  Sweden.  In  November  1973  the 
fish  population  dominated  by  the  roach  was  elimi- 
nated by  means  of  rotenone.  In  April  1979  the  lake 
was  restocked  with  roach.  The  sequence  of 
changes  initiated  by  this  manipulation  was  assessed 
in  a  control  program  including  pelagic  fauna  and 
flora,  pelagic  primary  production,  chlorophyll  a 
and  basic  water  chemistry  including  pH  and  trans- 
parency. The  introduction  of  the  roach  population 
implied  a  radical  change  of  the  predation  pattern  in 
the  lake.  This  was  shown  to  be  true,  as  evidenced 
by  the  drop  in  abundance  of  pelagic  invertebrates. 
An  introduction  of  fish  and  an  intensification  of  the 
predation  on  zooplankton  were  expected  to  result 
in  changes  in  the  species  composition  of  zooplank- 
ton. As  expected,  the  zooplankton  changed  in  the 
predicted  direction,  from  a  community  dominated 
by  larger  calanoid  copepods  among  the  crusta- 
ceans and  raptorial  species  among  the  rotifers  to  a 
community  dominated  by  small  cladocerans  and 
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suspension  feeders.  The  shift  in  the  structure  of  the 
pelagic  fauna  implied  improved  nutrient  conditions 
for  the  pelagic  producers.  The  phytoplankton  com- 
munity went  through  a  complete  reorganization 
during  the  experiment.  The  large  change  in  the 
group  of  primary  producers  and  their  production 
will  affect  the  basic  chemical  properties  of  the  lake 
water  As  the  pH  is  mainly  a  function  of  the 
carbonic  acid  system,  changes  in  the  C02  content 
will  influence  the  equilibrium  reactions  between 
the  components  of  the  system,  thereby  changing 
pH  The  lake  ecosystem  went  through  a  radical 
biological  rearrangement  during  the  experiment. 
Structural  changes  gave  rise  to  functional  changes 
which  ultimately  resulted  in  changes  of  basic  abiot- 
ic properties  of  the  lake  water.  The  experimental 
lake  changes  in  a  eutrophic  direction  and  water 
quality  changes  were  in  agreement  with  the  initial 
predictions.  The  similarities  with  the  lake  before 
the  initial  elimination  of  the  fish  population  was 
apparent  not  only  on  a  general  structural  and  func- 
tional level  but  also  on  a  species  level.  (Sand-Fl  1) 
W89-10613 

FADING  RECOVERY:  A  CONCEPTUAL 
MODEL  FOR  LAKE  VESIJARVI  MANAGE- 
MENT AND  RESEARCH, 

Lahti  Municipal  Lab.  (Finland). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10614 

LONG-TERM  CHANGES  IN  UTTORAL  HABI- 
TATS AND  COMMUNITIES  IN  LAKE  MIKO- 
LAJSKIE  (POLAND), 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
E  Pieczynska,  T.  Ozimek,  and  J.  I.  Rybak. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  4,  p  361-378,  1988.  8  fig,  4 
tab,  50  ref. 

Descriptors:  *Aquatic  ecosystems,  "Lakes  "Eu- 
trophication,  "Water  pollution  effects,  Species 
composition,  Submerged  plants,  Algae,  Aquatic 
animals,  Lake  Mikolajskie,  Poland,  Wastewater 
outfall,  Animal  populations,  Habitats. 

Lake  Makolajskie  has  been  seriously  affected  by 
both  the  inflow  of  raw  sewage  from  the  town  ot 
Mikolajskie  and  from  tourism.  Over  the  last  20 
years  the  amount  of  sewage  entering  the  littoral 
zone  has  increased  as  well  as  the  area  of  artificially 
transformed  shore.  The  area  occupied  by  jnacro- 
phytes  has  decreased  markedly.  The  decline  ot 
Phragmites  australis,  changes  in  species  composi- 
tion and  reductions  in  biomass  and  in  the  depth- 
range  colonized  by  submerged  plants  have  been 
observed.  Simultaneously  the  biomass  of  algae  has 
increased  markedly.  Animals  characteristic  of  pol- 
luted sites  have  become  more  abundant.  Changes 
in  animal  abundances  have  resulted  to  a  great 
extent  from  changes  in  the  availability  of  natural 
substrates.  Zonation  of  organisms  has  been  ob- 
served for  years  at  sites  directly  affected  by 
sewage.  Quantitatively  and  qualitatively  poor  com- 
munities are  found  at  sewage  discharge  points  and 
the  richer  ones  at  a  greater  distance  from  the 
discharge  point,  in  the  zone  fertilized  by  diluted 
sewage.  (Author's  abstract) 
W89-10615 


SEASONAL  AND  SPATIAL  OVERLAP  BE- 
TWEEN CLADOCERANS  IN  HUMIC  LAKES, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 
D.  O.  Hessen,  and  A.  K.  Schartau. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  4,  p  379-405,  1988.  5  fig,  4 
tab,  62  ref. 

Descriptors:  "Limnology,  *Humic  substances, 
♦Lakes,  *Zooplankton,  Crustaceans,  Waterfleas, 
Seasonal  variation,  Vertical  distribution,  Migra- 
tion, Reproduction,  Algae,  Aquatic  bacteria,  Detri- 
tus, Food,  Norway,  Niches. 

Seasonal  and  vertical  distribution,  migratory  pat- 
terns and  reproductive  effort  in  coexisting  clado- 
cerans  were  investigated  in  three  humic  lakes  with 
different,  but  low  phytoplankton  abundances  and 
varying  fish  predation  pressure.,  Seasonal  and  ver- 
tical habitat  or  niche  overlap  varied,  but  were  high 


within  most  pairs  of  species  in  all  localities.  Migra- 
tion was  conspicuous  in  the  presence  of  planktivo- 
rous  fish,  and  less  so  in  the  fish-free  lake.  Despite 
algal  densities  below  incipient  limiting  level  (30- 
200  microgram  C/L)  and  a  low  ratio  (3-10)  of  algal 
to  cladoceran  biomass,  zooplankton  distribution 
and  reproductive  parameters  were  not  clearly  re- 
lated to  algal  biomass.  Bacterial  biomass  equalled 
10-50%  of  phytoplankton  biomass,  while  detritus 
was  by  far  the  largest  of  the  particulate  compart- 
ments. With  a  possible  exception  of  the  early 
summer  algal  bloom,  additional  carbon  sources 
(bacteria,  detritus)  are  important  to  cladoceran  nu- 
trition in  these  humic  lakes.  A  large  share  on  N- 
poor  and  P-poor  detritus  in  the  diet  would  give 
zooplankton  productivity  limitation  by  food  qual- 
ity in  terms  of  elemental  composition  rather  than 
food  quantity.  This  would  permit  coexistence  even 
of  species  with  rather  high  food  overlap,  but  give 
low  production  rates  for  all  species  in  agreement 
with  the  observations.  (Author's  abstract) 
W89-10616 

EXPERIMENTAL  ANALYSIS  OF  THE  ACID 
SENSITIVITY  OF  THE  COMMON  PLANK- 
TONIC  ROTIFER  KERATELLA  COCHLEARIS, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 

K.  Havens,  and  J.  DeCosta. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  4,  p  407-416,  1988.  5  fig,  6 
tab,  23  ref. 

Descriptors:  "Acidification,  "Acid  rain  effects, 
"Lakes,  "Acidic  water,  "Zooplankton,  "Rotifers, 
Hydrogen  ion  concentration,  Keratella,  Lake 
O'Woods,  West  Virginia,  Population  dynamics. 

An  in  situ  mesocosm  experiment  was  performed  at 
neutral  pH  Lake  O'Woods,  West  Virginia,  to 
assess  the  impacts  of  acidification  on  the  common 
planktonic  rotifer  Keratella  cochlears.  This  rotifer 
is  typically  replaced  by  K.  taurocephala  during  the 
acidification  of  North  American  lakes.  Despite  a 
rapid  pH  reduction  in  this  experiment  (from  7.0  to 
4  8  in  14  days),  the  abundance,  mean  body  length 
and  egg  ratio  of  K.  cochlearis  did  not  decline  in 
the  acid  treatment  as  compared  to  the  untreated 
control.  These  results  support  the  hypothesis  that 
K  cochlearis  is  acid-tolerant,  and  suggest  that  its 
disappearance  from  acid  lakes  is  the  result  of  biotic 
interactions  within  the  plankton,  rather  than  the 
result  of  toxic  effects  of  altered  water  chemistry. 
(Author's  abstract) 
W89-10617 

CHLOROPHYLL  CONCENTRATIONS  IN  RE- 
LATION TO  ENVIRONMENTAL  PARAM- 
ETERS IN  DIFFERENr  SITUATIONS  IN 
SHOAL  LAKE  (MANITOBA-ONTARIO), 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology. 

E.  Pip-  „    .    .  .  , 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  4,  p  417-429,  1988.  3  fig,  2 
tab,  49  ref. 

Descriptors:  "Limnology,  "Lakes,  "Phytoplank- 
ton, "Chlorophyll  a,  "Seasonal  variation,  Hydro- 
gen ion  concentration,  Phosphorus,  Nitrogen,  Dis- 
solved oxygen,  Water  temperature,  Light,  Alkalin- 
ity Dissolved  solids,  Principal  component  analysis, 
Shoal  Lake,  Canada,  Regression  analysis,  Produc- 
tivity. 


Lakes — Group  2H 

a  4-dimensional  hyperspace,  but  two  of  these  di- 
mensions could  not  be  correlated  with  known  en- 
vironmental parameters.  Chlorophyll  concentra- 
tions in  Shoal  Lake  are  the  product  of  many  fac- 
tors whose  relative  importance  varies  with  situa- 
tion. (Sand-PTT) 
W89-10618 


Seasonal  and  local  chlorophyll-a  fluctuations  were 
examined  at  two  depth  ranges  in  Shoal  Lake,  a 
productive  Precambrian  Shield  system.  Water  resi- 
dence time  in  the  study  area  was  short,  without 
permanent  summer  stratification.  Chlorophyll-a 
fluctuations  were  significantly  correlated  with 
total  molybdenum  reactive  phosphorus  (MRP)  and 
total  inorganic  nitrogen,  but  the  types  of  relation- 
ships were  different  for  the  two  nutrients.  Chloro- 
phyll a  was  also  significantly  positively  correlated 
with  total  alkalinity  and  temperature,  and  inversely 
correlated  with  oxygen  and  light.  MRP  and  dis- 
solved organic  matter  appeared  to  be  more  impor- 
tant for  near-bottom  chlorophyll  than  for  surface 
chlorophyll.  Principal  components  analysis  sug- 
gested that  95%  of  the  total  variance  in  chloro- 
phyll a  in  the  study  area  could  be  described  within 


CALCIUM  AND  MAGNESIUM  IN  DAL  LAKE, 
A  HIGH  ALTITUDE  MARL  LAKE  IN  KASH- 
MIR HIMALAYAS, 

Kashmir  Univ.,  Srinagar  (India).  Dept.  of  Botany. 
M.  Ishaq,  and  V.  Kaul. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  4,  p  431-439,  1988.  3  fig,  7 
tab,  17  ref. 

Descriptors:  "Mountain  lakes,  "Lake  sediments, 
"Calcium,  "Magnesium,  "Water  chemistry,  "Lim- 
nology, "Phosphorus  balance,  Seasonal  variation, 
Dal  Lake,  Himalayan  Mountains. 

Monthly  sampling  of  Ca  and  Mg  in  the  inflows  and 
outflows  of  Dal  Lake  revealed  high  concentrations 
of  both  during  the  summer.  The  monthly  inputs, 
outputs  and  retentions  of  these  alkaline  earths  were 
estimated.  The  lake  on  an  overall  basis  showed  the 
retention  of  Ca  but  not  Mg.  This  was  suspected  to 
be  related  and  affected  by  variable  flushing  rates  ot 
water.  Most  of  the  Ca  and  Mg  was  present  in 
sediments  and  only  a  small  fraction  in  the  water 
and  in  the  macrophytes.  Compartmentahzation  ot 
P  in  the  lake  system  revealed  the  sediments  to  hold 
a  large  reserve  of  P.  The  calcium-rich  sediment 
obviously  acts  as  a  great  trap.  Though  incoming  P 
has  increased  by  approximately  40%  during  the 
past  decade  (1971-1981),  there  has  not  been  any 
significant  increase  in  concentration  in  the  lake 
system   Thus,  Ca  is  possibly  the  most  important 
element  in  the  Dal  Lake  system  responsible  for 
buffer  capacity  and  resilience  which  it  has  shown 
so  far  even  under  the  great  anthropogenic  stress  ot 
the  past  years.  High  values  of  export  of  dissolved 
Ca(+  +)  from  the  Dachigam/Telbal  subcatchment 
exceeding  values  reported  previously  for  the  wa- 
tershed by  several  orders  of  magnitude,  imply  that 
the  soils  of  the  catchment  are  very  rich  in  alkaline 
earths,  probably  the  result  of  the  lacustrine  nature 
of  the  catchment.  (Sand-PTT) 
W89-10619 

MICROBIAL  AND  ANIMAL  PROCESSING  OF 
DETRITUS  IN  A  WOODLAND  STREAM, 

Lund  Univ.  (Sweden).  Stream  and  Bethic  Ecology 

R  C  Petersen,  K.  W.  Cummins,  and  G.  M.  Ward. 
Ecological  Monographs  ECMOAG,  Vol.  59,  No. 
1    p  21-39,  March  1989.  8  fig,  8  tab,  95  ref  DOE 
Grant  DE-ATO6-79-1004,  NSF  Grant  BMS-74- 
20716-AO1,  DOE  Grant  DE-FGO5-85EV60301. 

Descriptors:  "Detritus,  "Microbiological  studies, 
"Macroinvertebrates,  "Stream  biota,  "Ecosystems, 
Decomposing  organic  matter,  Organic  loading, 
Biomass,  Riffles,  Litter,  Standing  crops,  Particulate 
matter,  Respiration,  Assimilative  capacity,  Animal 
populations,  Feeding  rates,  Soil-water-plant  rela- 
tionships. 

The  detritus  standing  crop,  microbial  respiration, 
and  macroinvertebrate  biomass  were  examined  in 
monthly  samples  from  the  riffle  sections  of  a  first- 
order  woodland  stream.  Total  detritus  was  remark- 
ably constant;  the  average  ash-free  dry  mass  stand- 
ing crop  was  426.4  +or-85.9  g/sq  m  over  the  14 
months  of  the  study.  Throughout  the  year  benthic 
detritus  was  dominated  by  fine  particulate  detritus 
(<1  mm),  which  made  up  68.9%  of  the  total  ash- 
free  dry  mass.  Woody  debris  made  up  8%,  whole 
leaves  3.5%,  and  leaf  fragments  and  other  coarse 
particulate  detritus  accounted  for  19.7%  of  the 
total  standing  crop.  Decreases  in  standing  crop 
were  attributable  to  microbial  respiration,  macroin- 
vertebrate assimilation,  and  downstream  export. 
Microbial  respiration  annually  removed  150%  of 
the  average  standing  crop,  with  the  major  effect  on 
the  smallest  particle  size  category.  Macroinverte- 
brate assimilation,  defined  as  the  sum  of  respiration 
and  growth,  removed  11.6%  of  the  detritus  stand- 
ing crop  annually.  Shredders  accounted  for  20%  of 
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total  animal  assimilation,  with  the  remaining  80% 
attributable  to  collectors  and  grazers.  Based  on 
monthly  changes,  it  appears  that  total  detritus 
standing  crop  is  the  result  of  the  past  discharge 
regime,  which  determines  the  overall  amount  of 
detritus  present,  and  the  rate  of  biological  (micro- 
bial and  invertebrate)  processes,  which  determine 
the  size  and  quality  of  the  detritus  particles.  This 
suggests  that  detritus  in  streams,  while  strongly 
affected  by  both  biotic  and  abiotic  factors,  may  be 
in  equilibrium  within  physical  and  biological  con- 
straints such  that  an  annual  steady-state  system 
exists,  similar  to  that  for  soil  systems.  (Author's 
abstract) 
W89- 10648 


EFFECTS  OF  FLOW  REGIME  AND  CYPRINID 
PREDATION  ON  A  HEADWATER  STREAM, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biol- 
ogy- 

I.  J.  Schlosser,  and  K.  K.  Ebel. 
Ecological  Monographs  ECMOAG,  Vol.  69   No 
6,  p  41-57,  Mar  1989.  12  fig,  7  tab,  76  ref.  NSF 
Grants  BSR  8320371  and  BSR  8804926. 

Descriptors:  *Hydrological  regime,  *Predation, 
♦Stream  biota,  *Fish  populations,  Ecological  distri- 
bution, Carp,  Minnows,  Invertebrates,  Aquatic  in- 
sects, Riffles,  Benthic  environment,  Channel  scour, 
Spawning,  Trophic  level,  Chubs,  Minnesota. 

Descriptive   and    experimental    approaches    were 
used  on  Gould  Creek,  a  first-order  tributary  of  the 
Mississippi  River  in  Minnesota,  to  assess  the  influ- 
ence of  (1)  flow  regime  on  the  colonization  dynam- 
ics and  abundance  of  invertebrates  and  cyprinids, 
and  (2)  cyprinid  predation  on  invertebrates  and 
fishes.  Stream  flow  varied  annually  during  the  3- 
year  (1984-1986)  period.  One  dry  year  (1984)  was 
followed  by  two  wet  years  with  prolonged  elevat- 
ed (nonscouring)  discharge.  The  density  of  benthic 
and  drifting  invertebrates  increased  dramatically 
with  elevated  flow.  Benthic  riffle  invertebrates  in 
particular   increased;   the   primary   groups   which 
increased  in  abundance  were  larval  Hydropsychi- 
dae  and  Simuliidae.  To  assess  directly  the  influence 
of  flow  regime  on  benthic  insect  densities,  flow 
was  manipulated  in  six  subsections  of  a  riffle  and 
colonization  of  natural  rock  substrates  monitored. 
Total  insect  abundance,  especially  the  family  Hy- 
dropsychidae,  was  higher  under  elevated  (nons- 
couring) vs.  low  flow  within  6-8  days;  after  24 
days  insect  abundance   was  three  times  as  high 
under  elevated   flow.    Cyprinid   density   also   in- 
creased  with  elevated   flow,   particularly  during 
spawning  periods  in  spring,  consisting  mostly  of 
older  individuals.  All  cyprinids,  except  the  creek 
chub,   decreased   in   abundance   4-5   weeks   after 
spring  colonization,  regardless  of  flow  conditions 
and  invertebrate  abundance.  These  results  suggest 
that  (1)  the  hydrologic  regime  has  broad  and  pro- 
nounced effects  on  the  colonization  dynamics  and 
abundance  of  invertebrates  and  fishes  in  headwater 
streams,  and  (2)  cyprinid  predation  has  weaker  but 
variable  effects  on  the  abundance  of  stream  orga- 
nisms.  Predation  intensity  varies  (a)  over  short 
temporal  scales,  because  of  the  dynamic  nature  of 
flow  regime  and  the  rapid  colonizing  ability  but 
short  post-spawning  persistence  of  cyprinids,  (b) 
over   small   spatial   scales,   because   of  increased 
abundance  of  cyprinids  in  pool  vs.  riffle,  (c)  be- 
tween invertebrate  and  vertebrate  trophic  levels 
because  the  creek  chub  is  a  relatively  ineffective 
piscivore,  and  (d)  between  small  and  large  fish 
because  many  minnows  have  a  size  refuge  from 
creek  chubs.  (Author's  abstract) 
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The  dynamics  of  zooplankton  herbivores  in  Lake 
Valencia,  Venezuela,  were  studied  over  a  five-year 
interval.  This  eutrophic  lake  is  large  and  warm- 
monomictic.  Copepods  were  the  dominant  group- 
rotifers  were  more  abundant  than  the  cladocerans! 
which   were  not   present   in   all   years.   Variation 
between  years  in  herbivore  biomass  bore  no  statis- 
tical relationship  to  patterns  in  algal  biomass.  The 
average  annual  dry  mass  production  of  the  herbi- 
vores was  high,  but  less  than  expected  given  the 
high  primary  productivity  of  the  lake.  The  annual 
ratios  of  production  to  biomass  for  individual  spe- 
cies were  well  below  the  maxima  expected  for 
steady  growth,  and  thus  imply  growth  suppression. 
Annual  overturn  broke  the  coupling  between  pred- 
ator and  prey  by  causing  extensive  mortality  in 
both  herbivores  and  carnivores;  herbivores  recov- 
ered from  this  suppression  more  rapidly  than  carni- 
vores. Herbivores  followed  three  basic  strategies 
for  coexistence  with  their  predators:  matching  pre- 
dation losses  by  reproductive  output;  sustaining 
losses  because  the  adult  stage  was  subsidized  by 
recruitment  from  earlier,  less  vulnerable  develop- 
ment stages;  or  opportunisticly  becoming  abundant 
only  in  response  to  a  decline  in  the  predator  popu- 
lation. The  opportunistic  species  were  most  abun- 
dant during  the  mixing  season,   which   was  the 
period  of  minimum  abundance   for  the  primary 
carnivore.  Population  data  indicate  that  inadequate 
food  resources  also  played  a  role.  Growth  suppres- 
sion was  the  result  of  qualitative  rather  than  quan- 
titative inadequacy  in  the  algal  food  base.  The 
intensity  of  control  by  the  two  factors  was  strong- 
ly   affected    by    abiotic    factors    associated    with 
mixing  events.  Partial  mixing  provided  brief  respite 
from  growth  suppression  for  certain  species  (typi- 
cally rotifers),  but  did  not  alter  predation  pressure. 
Annual  overturn  resulted  in  improvement  of  food 
quality,  but  because  mortality  of  herbivores  coin- 
cided with  relaxation  of  predation,  the  herbivores 
were  delayed  in  exploiting  qualitative  improve- 
ments in  the  food  resources.  Herbivores  were  thus 
controlled  simultaneously  by  predation  and  quality 
of  food  resource.  (Author's  abstract) 
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In  mesotrophic  Lake  Mitchell,  Vermont,  density 
fluctuations  of  Daphnia  cause  rapid  shifts  within 
algal  assemblages,  while  total  phytoplankton  cell 
densities  persist  at  comparable  levels  before  and 
after  grazer  fluctuations.  The  rapidly  shifting  bal- 
ance between  naked  flagellates  and  several  diges- 
tion-resistant species  is  evident  in  both  seasonal 
patterns  and  in  enclosure  experiments.  The  balance 
between  flagellates  and  resistant  species  helps  ex- 
plain asymmetrical  demographic  responses  of  com- 
peting smaller  bodied  cladocerans  to  changes  in 
Daphnia  density.  Shifts  between  refractory  compo- 
nents and  accessible,  edible  algae  constitute  a 
prime  reason  why  general  measures  of  phytoplank- 
ton (e.g.,  chlorophyll  a,  biomass,  biovolume,  pri- 
mary productivity)  may  fail  to  reflect  impacts  of 
Daphnia  fluctuations.  Rapid  changes  in  resource 
quality  may  also  provide  a  simple  explanation  for 
why  Daphnia's  tendency  to  show  unstable  oscilla- 
tory dynamics  in  the  laboratory  is  dampened  in 
natural  populations.  (Author's  abstract) 
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Organismal  nitrogen  budgets  (nitrogen  ingested 
egested,  excreted,  and  utilized  in  production)  were 
constructed  for  collector-gatherer  macroinverte- 
brates and  grazing  snails  of  a  Sonoran  Desert 
stream.  Twenty-seven  percent  of  ingested  nitrogen 
was  utilized  in  insect  tissue  production,  9-31%  was 
excreted  as  ammonia,  and  the  remainder  (42-64%) 
was  egested.  Of  nitrogen  utilized  in  production, 
only  26%  resulted  in  increased  standing  stock 
during  a  20-day  successional  period.  The  remain- 
der was  lost  to  predation  and  nonpredatory  mortal- 
ity (70%)  or  as  emergent  adult  insects  (4%).  Snail 
excretion  was  9-13%,  and  egestion  was  26-39%  of 
ingestion.  Of  nitrogen  ingested  by  snails  50-68% 
was  used  in  tissue  production.  As  a  percentage  of 
nitrogen  retained  by  the  stream  ecosystem,  in- 
creased storage  of  nitrogen  in  insect  biomass  was 
10%,  insect  emergence  was  1%,  and  excretion 
recycled  up  to  70%  of  that  amount  back  to  the 
dissolved  nitrogen  compartment.  Collector-gather- 
er macroinvertebrate  influence  on  nitrogen  dynam- 
ics, especially  via  recycling  of  excreted  ammonia, 
increased  over  successional  time.  (Author's  ab- 
stract) 
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The  yeast  extract-malidixic  acid  method  was  ap- 
plied to  epiphytic  and  planktonic  bacteria  from  an 
organically  enriched  water  course.  When  metabo- 
lizing aquatic  bacteria  were  determined  by  the 
conventional  approach  to  the  yeast  extract-nali- 
dixic  acid  method  the  apparent  percentage  of 
viable  bacteria  depended  on  the  critical  length 
beyond  which  cells  were  scored  as  viable.  An 
alternative  approach  allowed  the  identification  of 
an  optimum  critical  length  and  the  fixing  of  a 
lower  limit  to  the  true  percentage  of  viable  bacte- 
ria. (Author's  abstract) 
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Dimethyl  sulfide  has  been  detected  in  all  the  water 
samples  from  Lakes  Superior,  Erie  and  Ontario. 
The  average  concentrations  in  the  surface  waters 
were  5.2  nanograms/liter  for  Lake  Superior,  16 
nanograms/liter  (June)  and  7.3  nanograms/hter 
(August)  for  Lake  Erie  and  27  nanograms/liter 
(June)  and  13  nanograms/liter  (August)  for  Lake 
Ontario  The  profiles  in  the  water  column  and  the 
seasonal  variations  (with  highest  concentrations 
following  after  the  crash  of  spring  diatom  bloom) 
suggest  that  DMS  production  in  these  lakes  stems 
primarily  from  the  microbial  decomposition  of 
dead  algal  cells.  Only  a  small  fraction  (<5%)  ot 
the  sulfur  used  in  planktonic  protein  synthesis  is 
converted  to  DMS,  however.  The  emissions  of 
DMS  to  the  atmosphere  were  calculated  to  be  107, 
49  and  69  ton/year,  respectively  in  Lakes  Superi- 
or' Erie  and  Ontario.  The  biogenic  sulfur  emissions 
from  the  lakes  are  thus  insignificant  compared  to 
the  contributions  from  anthropogenic  sources  in 
the  Great  Lakes  basin.  (Author's  abstract) 
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Methane  flux  and  the  stable  isotopic  composition 
of  sedimentary  methane  were  measured  at  four 
locations  in  the  Florida  Everglades  system.  Indi- 
vidual estimates  of  methane  flux  ranged  over  more 
than  3  orders  of  magnitude,  from  about  0.001  to  2.6 
g  CH4/sq  m/day.  Significant  interstation  differ- 
ences in  total  methane  flux  were  also  observed  and 
are  judged  most  likely  attributable  to  differences  in 
the  size  and  spacing  of  emergent  aquatic  vegeta- 
tion, and  possibly  differences  in  the  type  (i.e,  vas- 
cular plant  versus  algal)  of  organic  matter  incorpo- 
rated into  the  sediments.  On  the  basis  of  measure- 
ments presented  here  and  by  other  investigators, 
the  Everglades  system  appears  to  be  a  relatively 
weak  source  of  atmospheric  methane,   probably 
contributing  less  than  0.5  Tg  CH4/yr.  Emergent 
aquatic  plants  appear  to  be  capable  of  indirectly 
affecting  the  stable  isotopic  composition  of  sedi- 
mentary methane  by  stimulating  methane  oxidation 
via  root  aeration.  A  significant  positive  correlation 
between  delta  D-Ch4  and  delta  C13-CH4  was  ob- 
served for  samples  collected  from  sediments  cov- 
ered by  tall,  dense  stands  of  emergent  plants.  In 
contrast,  a  significant  negative  correlation  between 
the  delta  D  and  delta  CI 3  of  sedimentary  methane 
was  observed  for  samples  collected  at  an  open 
water   site   where   ebullition   dominated   methane 
transfer  to  the  atmosphere.  The  mean  delta  C13  of 
sedimentary  methane  samples  measure  in  the  Ever- 
glades   system    (mean    delta    C13  =  -61.7    o/oo, 
s.d.  =  3.6  o/oo,  n  =  51)  is  not  significantly  different 
from  the  estimated  average  delta  CI 3  of  all  natural 
sources  (-58.3  o/oo).  The  mean  delta  D  of  Ever- 
glades sedimentary  methane  (mean  delta  D  =  -293 
o/oo,  s.d.  =  14  o/oo,  n  =  50)  appears  to  be  slightly 
less  D-depleted  than  the  estimated  average  meth- 
ane (delta  D  = -360  + or- 30  o/oo)  from  all  sources. 
(Author's  abstract) 
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Northern  (>40  deg  N)  wetlands  have  been  sug- 
gested as  the  largest  natural  source  of  methane 
(CH4)  to  the  troposphere.  To  refine  our  estimates 
of  source  strengths  from  this  region  and  to  investi- 
gate climatic  controls  on  the  process,  fluxes  were 
measured  from  a  variety  of  Minnesota  peatlands 
during  May,  June,  and  August  1986.  Sites  included 
forested  and  unforested  ombrotrophic  bogs  and 
minerotrophic  fens  in  and  near  the  U.S.  Depart- 
ment of  Agriculture  Marcell  Experimental  Forest 
and   the   Red   Lake   peatlands.   Late   spring   and 
summer  fluxes  ranged  from  11  to  866  mg  CH4/sq 
m/day,  averaging  207  mg  CH4/sq  m/day  overall 
At  Marcell  Forest,  forested  bogs  and  fen  sites  had 
lower  fluxes  (averages  of  77  +or-21  mg  CH4/sq 
m/day  and  142  -t-or-19  mg  CH4/sq  m/day)  than 
open  bogs  (average  of  294  +  or-30  mg  CH4/sq  m/ 
day)    In  the  Red  Lake  peatland,   circumneutral 
fens,  with  standing  water  above  the  peat  surface, 
produced  more  methane  than  acid  bog  sites  in 
which  the  water  table  was  beneath  the  moss  sur- 
face (325  +or-31  and  102  +or-13  mg  CH4/sq  m/ 
day  respectively).  Peat  temperature  was  an  impor- 
tant control.  Methane  flux  increased  in  response  to 
increasing  soil  temperature.  For  example,  the  open 
bog  in  the  Marcell  Forest  with  the  highest  CH4 
flux  exhibited  a  74-fold  increase  in  flux  over  a 
three-fold  increase  in  temperature.  It  is  estimated 
that  the  methane  flux  from  all  peatlands  north  of 
40  deg  may  be  on  the  order  of  70  to  90  Tg/yr 
though  estimates  of  this  sort  are  plagued  by  uncer- 
tainties in  the  areal  extent  of  peatlands,  length  ot 
the  CH4  producing  season,  and  the  spatial  and 
temporal  variability  of  the  flux.  (Author's  abstract) 
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+  or-0.73  g  CH4/sq  m,  respectively.  Methane 
fluxes  from  the  moss  sites  and  intertussock  depres- 
sions were  much  lower  (0.47  +or-0.16  and  0.62 
+  or-0.28  g  CH4/sq  m/yr.  Over  90%  of  the  mean 
annual  methane  flux  from  the  Enophorum,  inter- 
tussock depressions,  and  Carex  sites  occurred  be- 
tween thaw  and  freeze-up.  Some  40%  of  the  mean 
annual  methane  flux  from  the  moss  sites  occurred 
during  winter.  Composite  methane  fluxes  for  tus- 
sock tundra  and  Carex-dominated  wet  meadow 
tundra  environments  were  produced  by  weighting 
measured  component  fluxes  according  to  areal 
coverage.  Tussock  and  wet  meadow  tundra  ac- 
count for  an  estimated  global  methane  emission  of 
19-33  Tg/yr.  (Author's  abstract) 
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Seasonal  measurements  of  net  methane  flux  were 
made  at  permanent  sites  representing  important 
components  of  arctic  tundra.  The  sites  include 
Eriophorum  tussocks,  intertussock  depressions, 
moss-covered  areas,  and  Carex  stands.  Methane 
fluxes  showed  high  diel,  seasonal,  intra  site,  and 
between  site  variability.  Eriophorum  tussocks  and 
Carex  dominated  methane  release  to  the  atmos- 
phere, with  mean  annual  (  +  or-l  sigma)  net  meth- 
ane fluxes  of  8.05  +  or-2.50  g  CH4/sq  m  and  4.88 
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Diffusion  of  methane  across  the  air-water  interface 
from  several  wetland  environments  in  south  Flori- 
da was  estimated  from  measured  surface  water 
concentrations  using  an  empirically  derived  gas 
exchange  model.  The  flux  from  the  Everglades 
sawgrass   marsh   system   varied   widely,    ranging 
from  0.18  +or-0.21  mol  CH4/sq  m/yr  for  dense  y 
vegetated  regions  to  2.01    +or-0.88  for  sparsely 
vegetated,  calcific  mud  areas.  Despite  brackish  sa- 
linities, a  strong  methane  flux,  1.87  +or-0.63  mol 
CH4/sq  m/yr,  was  estimated  for  an  organic-nch 
mangrove  pond  near  Florida  Bay.  The  diffusive 
flux  accounted  for  23,  36,  and  13%  of  the  total 
amount  of  CH4  emitted  to  the  atmosphere  from 
these  environments,  respectively.  The  average  dis- 
solved methane  concentration  for  an  organic-rich 
forested  swamp  was  the  highest  of  any  site  at  12.6 
microM;   however,   the  calculated   diffusive  flux 
from  this  location,  2.57  +  or- 1.88  mol  CH4/sq  m/ 
yr   was  diminished  by  an  extensive  plant  canopy 
that   sheltered   the   air-water   interface   from   the 
wind  The  mean  diffusive  flux  from  four  freshwa- 
ter lakes,  0.77  +or-0.73  mol  CH4/sq  m/yr,  demon- 
strated little  temperature  dependence.  The  mean 
diffusive  flux  for  an  urbanized,  subtropical  estuary 
was  0.06  +or-0.05  mol  CH4/sq  m/yr.  (Authors 
abstract) 
W89- 10722 

METHANE  HYDRATES  AND  GLOBAL  CLI- 
MATE, 

Geological  Survey,  Menlo  Park,  CA. 

K.  A.  Kvenvolden. 

Global  Biogeochemical  Cycles  GBCYEP,  Vol.  2, 

No.  3,  p  221-229,  September  1989.  4  fig,  2  tab,  48 

ref. 

Descriptors:  'Biochemistry,  'Geochemistry 
'Methane,  'Arctic  zone,  'Permafrost,  'Path  of 
pollutants,  Spatial  distribution,  Climatology, 
Model  studies,  Natural  gas. 

Methane  hydrates  are  globally  widespread  in  per- 
mafrost regions  and  beneath  the  sea  in  sediment  ot 
outer  continental  margins.  The  amount  of  methane 
sequestered  in  gas  hydrates  is  probably  enormous, 
but  estimates  of  the  amounts  are  speculative  and 
range  over  three  orders  of  magnitude  (about  1,000 
to  1000,000  gigatons).  A  question  of  current  inter- 
est concerns  the  possible  consequences  of  an  addi- 
tion of  methane  to  the  atmosphere  from  destabi- 
lized methane  hydrates  due  to  global  warming. 
Models  of  greenhouse  warming  predict  that  cli- 
matic change  will  be  greatest  in  the  Arctic.  Thus, 
if  methane  from  destabilized  gas  hydrates  contrib- 
utes to  greenhouse  warming,  this  destabihzation 
will  most  likely  take  place  first  in  the  Arctic, 
particularly  in  the  shallow  nearshore  regions  of  the 
Arctic  Ocean  where  offshore  permafrost  is  found. 
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Group  2H — Lakes 

The  process  of  permafrost  warming  and  release  of 
methane  from  gas  hydrates  may  already  be  in 
progress,  but  the  amount  being  released  now  and 
to  be  released  in  the  21st  century  is  probably  small. 
The  positive  feedback  of  this  atmospheric  methane 
on  global  climates  will  likely  be  minimal.  (Author's 
abstract) 
W89- 10723 


METHANE  EFFLUX  FROM  THE  PELAGIC 
REGIONS  OF  FOUR  LAKES, 

Geological  Survey,  Menlo  Park,  CA. 

L.  G.  Miller,  and  R.  S.  Oremland. 

Global  Biogeochemical  Cycles  GBCYEP,  Vol   2 

No.  3,  p  269-277,  September  1988.  4  fig,  2  tab,  43 

ref. 

Descriptors:  *Limnology,  'Biochemistry,  'Geo- 
chemistry, 'Methane,  'Model  studies,  'Meromic- 
tic  lakes,  'Saline  lakes,  Path  of  pollutants,  Pelagic 
regions,  Oxidation. 

Methane  emission  to  the  atmosphere  was  studied  in 
the  deepest,  central  (pelagic)  regions  of  one  fresh- 
water and  three  meromictic,  alkaline  saline  lakes. 
The  range  of  methane  emissions  was  0.0004  to 
2.916  mmol/sq  m/hr  (n=41).  Outward  flux  was 
dominated  by  bubble  ebullition  only  in  the  fresh- 
water lake.  Diffusive  gas  exchange  was  the  sole 
mechanism  of  transfer  in  the  meromictic  lakes,  and 
flux  from  these  lakes  was  equivalent  to  or  lower 
than  that  from  the  freshwater  lake  during  its  peri- 
ods of  ebullition.  A  comparison  of  measured  flux 
with  flux  calculated  using  a  model  of  gas  exchange 
in  Mono  Lake  suggested  that  floating  chambers 
provide  reasonable  estimates  of  the  magnitude  of 
methane  emissions  from  diffusion-dominated  sys- 
tems. (Author's  abstract) 
W89- 10726 


POTENTIAL  METHANE  PRODUCTION  AND 
METHANE  OXIDATION  RATES  IN  PEAT- 
LAND  ECOSYSTEMS  OF  THE  APPALACHIAN 
MOUNTAINS,  UNITED  STATES, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Biol- 
ogy- 

J.  B.  Yavitt,  G.  E.  Lang,  and  D.  M.  Downey. 
Global  Biogeochemical  Cycles  GBCYEP,  Vol.  2 
No.  3,  p  253-268,  September  1988.  7  fig,  4  tab  41 
ref.  NASA  grant  NAGW-842. 

Descriptors:  'Biochemistry,  'Geochemistry 
'Methane,  'Peat  bogs,  'Wetlands,  'Seasonal  varia- 
tion, Oxidation,  Microbial  degradation,  Pore 
water,  Carbon  dioxide. 

Potential  rates  of  methane  production  and  carbon 
dioxide  production  were  measured  on  1 1  dates  in 
1986  in  peat  from  six  plant  communities  typical  of 
moss-dominated  peatlands  in  the  Appalachian 
Mountains.  Annual  methane  production  ranged 
from  2.7  to  17.5  mol/sq  m,  and  annual  carbon 
dioxide  production  ranged  from  30.6  to  79.0  mol/ 
sq  m.  The  wide  range  in  methane  production 
values  among  the  communities  found  within  a 
single  peatland  indicates  that  obtaining  one  pro- 
duction value  for  a  peatland  may  not  be  appropri- 
ate. Low  temperature  constrained  the  potential  for 
methane  production  in  winter,  while  the  chemical 
quality  of  the  peat  substrate  appears  to  control 
methane  production  in  the  summer.  Methane  oxi- 
dation was  measured  throughout  the  peat  profile  to 
a  depth  of  30  cm.  Values  for  methane  oxidation 
ranged  from  0.08  to  18.7  microM/hr  among  the  six 
plant  communities.  Aerobic  methane-oxidizing 
bacteria  probably  mediated  most  of  the  activity. 
On  a  daily  basis  during  the  summer,  between  11 
and  100%  of  the  methane  produced  is  susceptible 
to  oxidation  within  the  peat  column.  Pools  of 
dissolved  methane  and  dissolved  carbon  dioxide  in 
pore  waters  were  less  than  0.2  and  less  than  1.0 
mol/sq  m,  respectively,  indicating  that  methane 
does  not  accumulate  in  the  pore  waters.  Peatlands 
have  been  considered  as  an  important  source  of 
biologically  produced  methane.  Despite  the  high 
rates  of  methane  production,  the  high  rates  of 
methane  oxidation  dampen  the  potential  emission 
of  methane  to  the  atmosphere.  (Author's  abstract) 
W89- 10727 


CARBON  ISOTOPIC  COMPOSITION  OF 
METHANE  IN  FLORIDA  EVERGLADES 
SOILS  AND  FRACTIONATION  DURING  ITS 
TRANSPORT  TO  THE  TROPOSPHERE, 

North  Carolina  Univ.  at  Chapel  Hill.  Marine  Sci- 
ences Program. 

J.  P.  Chanton,  G.  G.  Pauly,  C.  S.  Martens,  N  E 
Blair,  and  J.  W.  H.  Dacey. 

Global  Biogeochemical  Cycles  GBCYEP  Vol  2 
No.  3,  p  245-252,  September  1988.  1  fig,  5  tab  47 
ref.  NASA  grant  NAGW-593. 

Descriptors:  'Biochemistry,  'Geochemistry 
•Methane,  'Wetlands,  'Florida,  Organic  carbon! 
Soil  water,  Bubbles,  Air-earth  interfaces,  Path  of 
pollutants,  Stable  isotopes. 

The  delta-C13  stable  carbon  isotopic  composition 
of  methane  collected  in  bubbles  from  the  sub- 
merged soils  of  specific  environments  within  the 
Everglades  wetland  in  southern  Florida  varied 
from  -70  o/oo  to  -63  o/oo  across  the  system  while 
organic  carbon  in  the  soils  and  dominant  plants 
varied  from  -28  o/oo  to  -25  o/oo.  A  methane 
isotopic  budget  based  upon  the  soil  bubble  isotope 
data  and  published  methane  flux  measurements 
predicted  a  flux  of  isotopic  composition  -65  o/oo,  a 
value  5-10  o/oo  more  depleted  in  CI 3  than  the 
isotopic  composition  of  methane  emanating  to  the 
atmosphere.  Emergent  aquatic  plants,  which  are 
known  to  be  active  methane  transporters  between 
soil  and  atmosphere  in  this  ecosystem,  were  found 
to  transport  methane  of  delta-C13  content  up  to  12 
o/oo  different  from  the  delta-C13  content  of  the 
soil  methane  bubble  reservoir.  Methane  C14  con- 
tent at  one  site  was  determined  to  be  108  6% 
modern  (delta-C14  =  83  +  or-10  o/oo).  (Author's 
abstract) 
W89-10728 


SOURCES  OF  ATMOSPHERIC  METHANE  IN 
THE  SOUTH  FLORIDA  ENVIRONMENT, 

National  Aeronautics  and  Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 10729 


EVALUATING  CUMULATIVE  EFFECTS  ON 
WETLAND  FUNCTIONS:  A  CONCEPTUAL 
OVERVIEW  AND  GENERIC  FRAMEWORK, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field   6G 
W89- 10770 


CUMULATD/E  IMPACTS  ON  WETLANDS: 
LINKING  SCIENTIFIC  ASSESSMENTS  AND 
REGULATORY  ALTERNATIVES, 

Environmental   Protection   Agency,   Washington 

DC.  Office  of  Wetlands  Protection. 

For  primary  bibliographic   entry   see   Field   6G. 


CONCEPTUAL  FRAMEWORK  FOR  ASSESS- 
ING CUMULATIVE  IMPACTS  ON  THE  HY- 
DROLOGY OF  NONTIDAL  WETLANDS, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

For  primary  bibliographic   entry  see   Field   6G 

W89- 10772 


EVALUATING  CUMULATIVE  EFFECTS  OF 
DISTURBANCE  ON  THE  HYDROLOGIC 
FUNCTION  OF  BOGS,  FENS,  AND  MIRES, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

For  primary   bibliographic   entry  see   Field   6G 

W89- 10773 


EVALUATING  THE  CUMULATIVE  EFFECTS 
OF  ALTERATION  ON  NEW  ENGLAND  WET- 
LANDS, 

Lowell  Univ.,  MA.  Dept.  of  Earth  Sciences. 

For  primary  bibliographic   entry  see   Field   6G 

W89- 10774 


CUMULATIVE  IMPACTS  ON  WATER  QUAL- 
ITY FUNCTIONS  OF  WETLANDS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 


Civil  Engineering. 

For  primary   bibliographic  entry  see   Field   6G 

W89- 10775 


IMPACTS  OF  FRESHWATER  WETLANDS  ON 
WATER  QUALITY:  A  LANDSCAPE  PERSPEC- 

Smithsonian     Environmental     Research     Center 
Edgewater,  MD. 

For  primary  bibliographic   entry  see   Field   6G 
W89- 10777 


NATURE  OF  CUMULATIVE  IMPACTS  ON 
BIOTIC  DIVERSITY  OF  WETLAND  VERTE- 
BRATES, 

Florida  Univ.,  Gainesville.  School  of  Forest  Re- 
sources and  Conservation. 

For  primary  bibliographic  entry  see  Field  6G 
W89- 10778 


ISSUES  AND  APPROACHES  IN  ASSESSING 
CUMULATIVE  IMPACTS  ON  WATERBIRD 
HABITAT  IN  WETLANDS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

For  primary  bibliographic  entry  see  Field   6G 

W89-10779 


SOME  THOUGHTS  ON  USING  A  LANDSCAPE 
FRAMEWORK  TO  ADDRESS  CUMULATIVE 
IMPACTS  ON  WETLAND  FOOD  CHAIN  SUP- 
PORT, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Botany  and 

Microbiology. 

For  primary   bibliographic   entry  see   Field   6G 

W89- 10780 


DEVELOPING  THE  SCIENTIFIC  BASIS  FOR 

ASSESSING     CUMULATIVE     EFFECTS     OF 

WETLAND   LOSS   AND   DEGRADATION   ON 

LANDSCAPE     FUNCTIONS:     STATUS,     PER- 

SPECTTVES,  AND  PROSPECTS, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

For  primary  bibliographic  entry  see  Field   6G 

W89- 10783 


EXPERIMENTAL  EVALUATION  OF  EFFECTS 
OF  ZOOPLANKTON  BIOMASS  AND  SIZE 
DISTRIBUTION  ON  ALGAL  BIOMASS  AND 
PRODUCTIVITY  IN  THREE  NUTRIENT-LIM- 
ITED LAKES, 

California  Univ.,  Davis.  Div.  of  Environmental 
Studies. 

J.  J.  Elser,  and  N.  A.  MacKay. 
Archiv  fuer  Hydrobiologie  AHYFA4,  Vol    114 
No.  4,  p  481-496,  February  1989.  4  fig,  4  tab,  40 
ref.  NSF  Grants  BSR-83-08918  and  BSR-86-06271. 

Descriptors:  'Lakes,  'Zooplankton,  'Algae,  'Bio- 
mass,  'Productivity,  'Limnology,  'Limiting  nutri- 
ents, Enrichment,  Photosynthesis,  Chlorophyll, 
Algal  growth,  Primary  productivity,  Population 
density,  Michigan. 

Mesocosm  experiments  were  performed  in  Peter, 
Paul,  and  Tuesday  Lakes,  Michigan,  to  evaluate 
responses  of  algal  chlorophyll,  primary  productivi- 
ty (PPR),  and  chlorophyll-specific  PPR  (photosyn- 
thetic  capacity)  to  manipulations  of  zooplankton 
biomass  and  size.  In  all  experiments,  nutrient  en- 
richment led  to  increased  growth  and  higher  pho- 
tosynthetic  capacity,  indicating  that  the  phyto- 
plankton  in  these  lakes  were  nutrient-limited.  In 
experiments  which  exposed  phytoplankton  to  a  32- 
fold  range  of  zooplankton  biomass,  chlorophyll 
decreased  significantly  (p  <  0.05),  while  PPR  was 
unchanged.  As  a  result,  specific  PPR  increased 
significantly  with  increasing  zooplankton  biomass, 
indicating  an  improvement  in  algal  physiological 
status  and  the  occurrence  of  compensatory  growth 
in  response  to  increased  grazing  pressure  and 
higher  nutrient  regeneration.  In  an  experiment 
which  manipulated  the  zooplankton  size  distribu- 
tion at  two  constant  levels  of  zooplankton  biomass 
(one-fourth  and  twice  ambient  zooplankton  densi- 
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ty)  no  significant  algal  responses  to  zooplankter 
size  occurred  at  the  low  biomass  level;  however,  at 
the  high  level,  chlorophyll  decreased  and  specific 
PPR  increased  with  increasing  average  zoo- 
plankter size.  These  results  emphasize  the  close 
coupling  between  zooplankton  grazing  and  nutri- 
ent regeneration  and  algal  nutrient  uptake  and 
growth  in  such  nutrient-deficient  systems.  (Au- 
thor's abstract) 
W89- 10784 

THREE  TROPICAL  CRATER  LAKES  IN  BALI 
(INDONESIA):  A  REEXAMINATION  OF  SOME 
LAKES  VISITED  BY  THE  GERMAN  SUNDA 
EXPEDITION  IN  1929, 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 

P.  Lehmusluoto,  and  B.  Mahbub. 

Archiv  fuer  Hydrobiologie  AHYFA4,  Vol.   114 

No.  4,  p  537-553,  February  1989.  6  fig,  6  tab,  10 

ref. 

Descriptors:  "Limnology,  'Lakes,  *Craters, 
•Tropical  regions,  *  Indonesia,  Catchment  areas, 
Water  temperature,  Hydrogen  ion  concentration, 
Color,  Eutrophication,  Silt,  Suspended  sediments, 
Sedimentation,  Secchi  disks,  Phytoplankton. 

Lakes  Batur,  Bratan,  and  Buyan  were  visited  in 
1977.  Lakes  Batur  and  Bratan  had  been  visited 
some  48  years  earlier  by  a  German  limnological 
expedition.  Considerable  progress  has  been  made 
in  the  development  of  analytical  methods  during 
this  period.  However,  very  little  change  in  the 
lakes  over  the  years  could  be  detected  although 
human  activity  has  increased  in  their  respective 
catchment  areas.  The  only  significant  differences 
noted  refer  to  the  temperature  in  lakes  Batur  and 
Bratan  and  the  pH  and  color  of  Lake  Bratan.  The 
pH  rise  of  about  0.5  units  of  Lake  Bratan  may  be 
attributed  to  cultural  eutrophication.  A  pH-value 
of  7.6  was  also  measured  at  1  meter  in  1974  in  Lake 
Buyan,  while  in  this  study  in  1977  pH  ranged  from 
6.5  to  7.0  in  the  entire  water  column.  In  1929  the 
color  of  Lake  Bratan  was  brown-green.  In  this 
study  the  color  was  greenish.  This  may  be  ex- 
plained by  the  fact  that  the  earlier  observations 
were  made  at  the  end  of  the  rainy  season  when  silt 
surface  runoff  from  the  drainage  area  still  colored 
the  water.  In  this  study,  at  the  end  of  the  dry 
season,  the  water  had  cleared  up  through  sedimen- 
tation, so  that  its  'natural'  greenish  color  could  be 
observed.  The  Secchi  disk  reading  in  1974  was  4.0 
m.  The  lower  Secchi  disk  reading  (1.5  m)  in  1929 
may  have  been  caused  by  abundant  phytoplankton 
or  by  high  silt  concentration.  (Shidler-PTT) 
W89-10785 

ENCRUSTING  ALGAL  ASSEMBLAGES  IN  A 
MEDITERRANEAN  RIVER  BASIN, 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

S.  Sabater. 

Archiv  fuer  Hydrobiologie  AHYFA4,  Vol.   114, 

No   4,  p  555-573,  February  1989.  5  fig,  6  tab,  37 

ref.  CAICYT  Project  478/81. 

Descriptors:  "Stream  biota,  *Algae,  River  basins, 
Species  composition,  Cyanophyta,  Chlorophyta, 
Flow  velocity,  Hardness,  Nutrient  requirements, 
Salinity,  River  mouth,  Water  pollution  effects, 
Spain. 


micro-encrusting  community.  A  poor  but  diverse 
community  grew  in  a  little  harbor  at  the  mouth  ot 
the  river.  River  substrata,  water  velocity,  degree 
of  shading,  water  hardness,  and  nutrient  concentra- 
tion seemed  to  be  the  most  important  parameters  in 
assemblage  distribution  in  the  river  basin.  Eutro- 
phic  conditions  and  pollution  limit  their  develop- 
ment. (Shidler-PTT) 
W89- 10786 

ECOLOGICAL     ASPECTS     OF     THE     FISH 
FAUNA    IN   THREE    PORTUGUESE    RESER- 
VOIRS, ^     .  _     , 
Oslo  Univ.  (Norway).  Lab.  for  Freshwater  Ecolo- 
gy and  Inland  Fisheries. 
A.  Brabrand,  and  S.  J.  Saltveit. 
Archiv  fuer  Hydrobiologie  AHYFA4,  Vol.   114 
No.  4,  p  575-589,  February  1989.  9  fig,  6  tab,  20 
ref. 

Descriptors:  *Fish  populations,  *Reservoirs,  "Eco- 
logical  distribution,  *Portugal,  Fish  diets,  Fish  be- 
havior, Growth,  Species  diversity,  Species  compo- 
sition, Sunfish,  Carp,  Eutrophication,  Zooplank- 
ton, Daphnia. 

Growth,  age,  feeding,  length/weight  regressions, 
fish-species  interactions,  and  behavior  for  the  most 
abundant  fish  species  in   Divor,   Montargil,   and 
Maranhao  Reservoirs  are  presented.  During  the 
investigation  period,  stratification  was  not  yet  es- 
tablished and  well-oxygenated  water  was  present 
at  all  depths  in  the  three  reservoirs.  In  all  three 
reservoirs  the  number  of  fish  species  in  the  pelagic 
zone  was  low.  Sunfish  (Lepomis  gibbosus)  domi- 
nated completely  in  Divor  and  Montargil,  while 
carp  (Cyprinus  carpio)  and  nase  (Chondrostoma 
polylepis)  dominated  in  Maranhao.  Sunfish  showed 
a  general  day-pelagic  activity,  confirmed  by  high 
zooplankton  consumption.  As  expected,  the  spined 
loach,  Cobitis  taenia,  was  caught  in  Divor;  this 
shallow  lake  allows  this  species  to  survive  in  the 
substrate  even  in  highly  eutrophic  conditions,  due 
to  acceptable  oxygen  levels  and  substrate  consist- 
ency. Largemouth  bass,  Micropterus  salmoides,  in 
Divor,  fed  on  sunfish  of  the  0+  age  class,  probably 
when  sunfish  moved  into  the  littoral  zone  at  night. 
In  the  Maranhao  reservoir,  carp  and  nase  were 
both  planktivorous,  their  gut  contents  being  com- 
pletely dominated  by  zooplankton  (>98%  Daph- 
nia).   In    Montargil   sunfish   were   planktivorous, 
mainly  feeding  on  Daphnia.  In  Divor,  a  shift  in 
zooplankton  dominance  from  Daphnia  longispina 
to  the  more  predation-resistant  species  Bosmina 
longirostris,  and  the  high  planktivorous  tendency 
of  sunfish  in  general,  indicate  that  this  species  is  an 
important    factor    regulating    zooplankton    abun- 
dance and  species  composition.  (Author's  abstract) 
W89- 10787 

SUMMER  LIMNOLOGY  AND  FISHERIES  OF 
HIGH  MOUNTAIN  LAKES  OF  KASHMIR  HI- 
MALAYAS, l  t 
Central  Inland  Fisheries  Research  Inst.,  Barrack- 
pore  (India). 

K.  K.  Vass,  A.  Wanganeo,  H.  S.  Raina,  D.  P. 
Zutshi,  and  R.  Wanganeo. 

Archiv  fuer  Hydrobiologie  AHYFA4,  Vol.  114 
No.  4,  p  603-619,  February  1989.  1  fig,  5  tab,  39 
ref. 


Encrusting  algae  are  strikingly  developed  in  some 
stretches  and  tributaries  of  the  river  Ter,  situated 
in  Catalonia,  NE  Spain.  Twenty-eight  sites  located 
in  the  siliceous  headwaters  and  in  some  siliceous 
and  calcareous  streams  and  springs  were  studied 
intensively.  Cyanophyceae  and  chlorophyceae 
were  dominant  is  such  assemblages.  In  the  headwa- 
ters an  assemblage  of  Chamaesiphon  polonicus  and 
Homeothrix  janthina  was  established  in  high-veloc- 
ity, clean,  cold  waters.  In  some  fast-flowing 
streams,  a  thick,  layered  crust  was  formed  where 
Schizothrix  spp.  were  the  most  abundant  species. 
When  the  water  velocity  was  less  important,  Gon- 
grosira  incrustans  and  Phormidium  incrustatum 
were  abundant.  Downstream,  when  slope  lessened 
and  salinity  gradually  increased  the  community 
changed  to  a  poorer  one,  where  Pleurocapsa  minor 
was  the  most  abundant  species.  In  forested  calcare- 
ous streams  Chantransia  and  Cladophora  were 
very  abundant  and  allowed  the  development  of  a 


Descriptors:  'Mountain  lakes,  "Oligotrophy  lakes, 
•Limnology,  "Lake  fisheries,  'Himalayan  Moun- 
tains, Lake  morphometry,  Physicochemical  prop- 
erties, Oxygen  depletion,  Calcium,  Biological 
properties,  Phytoplankton,  Rotifers,  Copepods, 
Benthic  fauna,  Fish,  Trout,  Sport  fishing,  Water 
pollution  prevention. 

Physicochemical  and  biological  properties  of 
twelve  lakes  at  altitudes  >  3000  m  were  investigat- 
ed during  the  summer  ice-free  period.  The  lakes 
showed  both  cold-monomictic  and  dimictic  ther- 
mal behavior.  No  oxygen  depletion  at  the  bottom 
was  noted.  Calcium  was  the  dominant  cation  with 
a  Ca:Mg  ratio  of  6:1.  Reasonable  phytoplankton 
populations  were  recorded  with  Bacillariophyceae 
dominating.  Among  zooplankton  rotifers  were 
dominant,  while  copepods  included  palaearctic  ele- 
ments like  Arctodiaptomus  parvispinus.  Zoo- 
benthos  consisted  mostly  of  Tendipex  and  Brachy- 


centrus  at  an  average  density  of  74  individuals/sq 
m.  An  endemic  fish  (Diptychus  maculatus)  popula- 
tion was  found  only  in  Gadsar  and  Zumsar  Lakes. 
These  lakes  might  be  remnants  of  ancient  larger 
water  bodies  in  which  Diptychus  maculatus  was 
thriving  during  palaearctic  fish  migration  between 
Central  Asia  and  Kashmir.  In  four  other  lakes, 
exotic  brown  trout  (Salmo  trutta  fario)  were  intro- 
duced four  decades  ago.  The  morphometnc,  phys- 
icochemical, and  biological  characteristics  of  these 
mountain   lakes   clearly   differentiate   them   from 
forest  and  valley  lakes.  The  mountain  lakes  are  still 
oligotrophic  but,  in  some,  slightly  elevated  nutrient 
levels  indicate  the  impact  of  undesirable  human 
influence.  The  lakes  with  sports  fisheries  should  be 
available  to  anglers  but  protected  against  the  dete- 
rioration   that    human    interference    can    easily 
induce.  Continued  monitoring  of  these  lakes  should 
be  planned  in  order  that  symptoms  of  incipient 
eutrophication,  if  they  appear,  may  be  detected  as 
early  as  possible.  (Shidler-PTT) 
W89-10788 

DISTRIBUTION  OF  ZOOBENTHOS  IN  LITTO- 
RAL OF  TWO  LAKES  DIFFERING  IN 
TROPHY, 

Akademia  Rolnicza,  Lublin  (Poland).  Dept.  of  Zo- 
ology and  Hydrobiology. 
R.  Kornijow. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
35,  No.  2,  p  185-195,  1988.  2  fig,  1  tab,  26  ref. 

Descriptors:  "Littoral  environment,  "Benthic 
fauna,  "Trophic  level,  "Limnology,  "Distribution 
patterns,  "Lake  classification,  "Mesotrophic  lakes, 
"Eutrophic  lakes,  "Species  composition,  Aquatic 
habitats,  Biomass,  Population  density,  Water 
depth,  Poland,  Water  pollution  effects. 

The  occurrence  and  distribution  of  littoral  zoo- 
benthos  was  evaluated  in  mesotrophic  Piaseczno 
Lake  and  eutrophic  Glebokie  Lake  in  eastern 
Poland  to  determine  their  dependence  on  trophic 
states.  The  material  was  collected  at  1-mo.  inter- 
vals from  May  to  November  1980  and  1983.  In  the 
mesotrophic  lake,  the  benthos  inhabiting  dissimilar 
types  of  littoral  habitats  and  various  depths  dif- 
fered mainly  in  qualitative  composition  and  domi- 
nance structure.  In  the  eutrophic  lake,  bottom 
fauna  occurring  in  various  types  of  littoral  habitat 
differed  mostly  in  density  and  biomass;  the  lake 
was  characterized  by  reduction  of  the  number  of 
species  in  benthos  with  an  increase  in  depth.  Mean 
density  and  biomass  of  benthos  were  many  times 
lower  for  the  mesotrophic  lake  than  for  the  eutro- 
phic lake.  For  both  lakes  there  were  no  significant 
differences  between  both  years  of  studies  in  the 
species  composition,  density,  and  biomass  of 
bottom  fauna.  (fish-PTT) 
W89-10791 

INVERTEBRATE  COMMUNITY  IN  THE  LIT- 
TORAL-REGULATED AREA  OF  A  HYDRO- 
ELECTRIC LAKE-RESERVOIR  (LAKE  CAM- 
POTOSTO,  CENTRAL  ITALY), 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 

Dipt,  di  Biologia  Animale  e  dell  'Uomo. 

L.  Mastrantuono. 

Rivista  di  Idrobiologia  RIIDBN,  Vol.  26,  Nos.  1-3, 

p  17-32,  1987.  2  fig,  7  tab,  32  ref. 

Descriptors:  "Limnology,  "Littoral  environment, 
"Hydroelectric  plants,  "Water  level  fluctuations, 
"Thermal  pollution,  "Species  diversity,  "Lakes, 
Macrophytes,  Crustaceans,  Oligochaetes,  Insects, 
Environmental  control,  Oligotrophy,  Mesotrophy, 
Italy,  Water  pollution  effects,  Invertebrates. 


Data  on  meio-and  macrozoobenthos  associated 
with  submerged  macrophytes  in  a  hydroelectric 
lake  reservoir  are  reported.  The  fauna  was  com- 
posed of  16  zoological  groups,  including  70  taxa. 
Crustacea  and  Oligochaeta  were  the  dominant 
groups,  followed  by  Nematoda,  Chironomidae, 
and  Hydracarina.  The  community  was  character- 
ized by:  (a)  absence  of  several  zoological  groups 
typical  of  littoral  lacustrine  zones;  (b)  qualitative 
impoverishment  in  the  marginal  area  (0-4  meters  of 
depth);  (c)  low  diversification  and  abundance  of 
Insecta;  (d)  presence  of  species  frequently  associat- 
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ed  with  small  basins  and  temporary  waters.  This 
structure  can  be  partially  related  to  the  water-level 
fluctuations  and  thermal  conditions  that  constitute 
the  environmental  factors,  especially  in  the  littoral. 
A  relatively  high  number  of  taxa,  high  values  of 
diversity  index,  presence,  and  relative  abundance 
of  several  macrofilterers  cladocerans  are  indicative 
of  ano-meso  trophic  status  in  littoral  areas  of  the 
lake.  (Author'sract) 
W89- 10794 


ECOLOGY  OF  FRESHWATER  NEMATODES: 
A  REVIEW  (A  BADAN  NAD  EKOLOGIA  NI- 
CIENI  W  WODACH  SLODKICH), 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 10802 


CASCADING  EFFECTS  IN  LAKE  ECOSYS- 
TEMS: THE  ROLE  OF  DIEL  VERTICAL  MI- 
GRATIONS OF  ZOOPLANKTON  (EFEKTY 
KASKADOWE  W  EKOSYSTEMACH  JEZIOR- 
NYCH:  ZNACZENIE  DODOWYCH  MIGRACJI 
ZOOPLANKTONU), 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 
W.  Lampert. 

Wiadomosci  Ekologiczne  WEKLAF,  Vol.  34,  No. 
2,  p  123-141,  1988.  9  fig,  49  ref.  English  summary. 

Descriptors:  *Limnology,  "Lakes,  *Zooplankton, 
•Food  chains,  'Ecosystems,  'Trophic  level,  *Ver- 
tical  distribution,  Algal  growth,  Migration,  Aquat- 
ic productivity,  Adaptation,  Metabolism,  Daphnia, 
Copepods,  Plankton,  Fish,  Biomass,  Grazing,  Eu- 
photic  zone,  Mathematical  models,  Primary  Pro- 
ductivity, West  Germany,  Poland. 

Herbivorous  zooplankton  species  occupy  a  central 
position  in  pelagic  food  webs  since  they  play  an 
important  role  in  structuring  algal  communities 
and,  at  the  same  time,  provide  food  for  higher 
trophic  levels.  Consequently,  the  commonly  ob- 
served diel  vertical  migrations  of  zooplankton  must 
affect  the  food  webs  by  creating  diel  rhythms  of 
algal  mortality  and  reducing  zooplankton  produc- 
tion. Hypotheses  on  the  adaptive  value  of  diel 
vertical  migrations  are  discussed.  Little  evidence  is 
available  for  the  validity  of  hypotheses  proposing  a 
metabolic  or  demographic  advantage  of  migrating 
over  nonmigrating  animals.  However  there  is  evi- 
dence from  two  Daphnia  species  in  Lake  Con- 
stance and  from  Cyclops  in  Polish  lakes  that  diel 
vertical  migration  is  a  mechanism  for  avoiding 
consumption  by  planktivorous  fish.  Diel  shifts  of 
zooplankton  biomass  cause  considerable  quantita- 
tive and  qualitative  fluctuations  of  grazing  in  the 
euphotic  zone  of  lakes.  The  mortality  of  'edible' 
algae  is  low  during  day  and  high  at  night.  The 
algae  can  grow  unimpeded  during  the  day,  but  are 
harvested  at  night.  Mathematical  models  show  that 
this  rhythm  enhances  primary  production.  Thus, 
planktivorous  fish  create  effects  cascading  through 
the  whole  ecosystem  structure  from  the  highest  to 
the  lowest  trophic  level.  (Author's  abstract) 
W89- 10804 


BIOMANIPULATION  IV:  DENSITY  AND 
FEEDING  ACTIVITY  OF  PLANKTIVOROUS 
FISH  (BIOMANIPULACJA.  IV:  ZAGESZC- 
ZENIE  I  AKTYWNOSC  POKARMOIVA  RYB 
PLANKTONOZERAYCH), 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-10805 


BINDING  OF  THREE  PCB  CONGENERS  TO 
DISSOLVED  ORGANIC  CARBON  IN  FRESH- 
WATERS, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10810 


SAMPLING  STRATEGIES  FOR  WATER  QUAL- 
ITY MONITORING  IN  LAKES:  THE  EFFECT 
OF  SAMPLING  METHOD, 

Freshwater  Biological  Association,  Ambleside 
(England). 


For  primary  bibliographic  entry  see  Field  7A. 
W89- 10824 


RECLAMATION   OF   ACID   WATERS    USING 
SEWAGE  SLUDGE, 

Freshwater     Biological    Association,     Ambleside 

(England). 

For   primary   bibliographic   entry   see   Field    5G 

W89-10826 


CONCEPTUAL  MODEL  OF  GENETIC  REGU- 
LATION OF  MERCURY  BIOGEOCHEMICAL 
CYCLING, 

Electric  Power  Research  Inst.,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5G 
W89- 10834 


SEDIMENT  ACCUMULATION  AND  ITS  EF- 
FECTS ON  A  MISSISSIPPI  RIVER  OXBOW 
LAKE, 

Agricultural  Research  Service,  Oxford,  MS. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-10841 


PEAT  DEPOSIT  WATER  QUALITY  IN  LAKE 
ISTOKPOGA,  FLORIDA,  U.S.A., 

Seminole  Electric  Cooperative,  Inc.,  Tampa,  FL. 
M.  Roddy,  and  M.  Tomlinson. 
Environmental     Geology     and     Water     Sciences 
EGWSEI,  Vol.  13,  No.  1,  p  41-50,  January/Febru- 
ary 1989.  1  fig,  6  tab,  6  ref. 

Descriptors:  *Lakes,  *Water  quality,  *Florida, 
♦Peat,  Monitoring,  Environmental  protection,  Li- 
censing, Sampling,  Water  analysis,  Interstitial 
water,  Biological  oxygen  demand,  Chemical 
oxygen  demand,  Dissolved  oxygen,  Suspended 
solids,  Color,  Optical  properties,  Nitrogen,  Phos- 
phorus, Calcium,  Magnesium,  Potassium,  Iron, 
Lake  Istokpoga,  Baseline  studies. 

In  1983,  water  quality  monitoring  was  conducted 
on  peat  deposits  in  Highlands  County,  FL.  The 
monitoring  objective  was  to  provide  initial  data  on 
the  water  quality  in  the  area  in  order  to  identify 
potential  problems  with  environmental  licensing  of 
peat  harvesting  operations  on  these  deposits.  The 
investigation  included  sampling  for  in  situ  and  lab- 
oratory water  analyses,  peat  core  analyses,  elutri- 
ate tests,  and  interstitial  water  quality  analyses. 
The  general  trends  evident  from  the  data  are  that 
biological  oxygen  demand  and  chemical  oxygen 
demand  (and  the  resulting  dissolved  oxygen)  may 
change  from  the  control  and  harvest  peatlands,  but 
not  consistently.  In  addition,  total  suspended 
solids,  organic  color,  total  nitrogen,  and  total  phos- 
phorus concentrations  appear  to  be  elevated  under 
disturbed  conditions.  For  metals,  the  major  cations 
(Ca,  Mg,  K,  Fe)  may  show  an  increase  under 
disturbed  conditions  vs.  control.  For  the  remaining 
metals,  some  increases  may  occur,  but  the  changes 
are  essentially  unpredictable.  (Author's  abstract) 
W89- 10842 


INSTITUTIONAL  ASPECTS  OF  LAKE  MAN- 
AGEMENT, 

Wisconsin  Univ.,   Madison.   Dept.   of  Urban  and 

Regional  Planning. 

S.  M.  Born,  and  C.  Rumery. 

Environmental  Management  EMNGDC,  Vol.  13, 

No.  1,  p  1-13,  January/February  1989.  1  fig,  1  tab, 

91  ref. 

Descriptors:  institutional  constraints,  'Water 
management,  'Lakes,  Jurisdiction,  Legal  aspects, 
Economic  aspects.  Social  aspects,  Public  policy, 
Public  opinion,  Wisconsin. 

The  major  barriers  to  successful  lake  management 
are  institutional.  However,  in  contrast  to  the  tech- 
nical and  limnological  dimensions  of  lake  manage- 
ment, the  institutional  aspects  of  managing  lakes 
have  received  little  attention.  The  institutional  fac- 
tors that  are  important  for  successful  lake  manage- 
ment outcomes  are:  overlapping  areal  jurisdiction 
among  governmental  units,  fragmented  functional 
program  responsibilities,  ineffective  coordination, 
limited    authority,    financial    constraints,    private 


sector  roles,  and  inadequate  public  awareness  and 
consensus.  The  range  of  typical  institutional  prob- 
lems confronting  lake  management  are  well  illus- 
trated through  experiences  from  the  state  of  Wis- 
consin. Because  lake  management  programs  with 
institutional  shortcomings  rarely  realize  their  goals, 
it  is  critical  to  assimilate,  evaluate,  and  apply  our 
experience  to  date  with  the  institutional  arrange- 
ments necessary  to  effectively  manage  lake  re- 
sources. (Author's  abstract) 
W89- 10845 


COMPOSITION  AND  DISTRIBUTION  OF  THE 
MACROZOOBENTHOS  OF  THE  RIVER 
STRUMA  (C'STAV  I  RAZPREDELENIE  NA 
MAKROZEESBENTOSA), 

Bulgarian  Academy  of  Sciences,   Sofia.   Inst,  of 

Zoology. 

S.  S.  Islam,  Y.  I.  Uzunov,  and  S.  G.  Kovachev. 

Hydrobiology  HYDRB8,  Vol.  28,  p  15-35,  1986.  4 

tab,  21  ref.  English  summary. 

Descriptors:  'Struma  River,  'Bulgaria,  'Benthos, 
'Water  pollution  control,  'Stream  biota,  Seasonal 
variation,  Benthic  fauna,  Species  composition,  Spe- 
cies diversity,  Industrial  wastes. 

The  Struma  River  in  Bulgaria  had  been  subjected 
to  adverse  impacts  of  suspended  substances  of  in- 
dustrial origin  that  strongly  suppressed  the  devel- 
opment of  the  zoobenthos.  That  impact  was  re- 
moved in  1974-75  when  a  new  ecological  situation 
was  created  in  the  river  that  permitted  the  some  of 
the  basic  tendencies  of  the  regeneration  process  of 
macrozoobenthic  communities  to  be  investigated. 
A  study  conducted  during  1980-1984,  when  the 
process  was  in  an  advanced  stage,  established  that 
along  with  the  stabilization  of  the  river  environ- 
ment, its  benthic  fauna  became  considerably  en- 
riched, both  qualitatively  and  quantitatively.  Of 
the  263  species  found,  132  of  them  are  reported  as 
new  for  the  river.  A  correlation  was  established 
between  the  ecological  characterization  of  the 
leading  species  in  the  macrozoobenthos  and  the 
dominant  B-mesosaproby  in  a  broad  part  of  the 
river.  The  benthos  was  dominated  by  periphyto- 
philous  and  lithorheophilous  naidids,  mayflies, 
stoneflies,  chironomides,  etc.  Under  the  conditions 
of  a  relatively  steady  saprobiological  situation,  the 
seasonal  phenomena  are  more  distinctly  demon- 
strated in  the  occurrence  and  distribution  of  the 
species.  It  is  assumed  that  the  river  has  already 
established  a  constant  composition  of  the  macro- 
zoobenthos and  that  further  enrichment  will  be 
from  insufficiently  studied  groups  and  some  rare  or 
specialized  species.  (Author's  abstract) 
W89- 10855 


KINETICS  OF  ENVIRONMENTAL  AQUATIC 
PHOTOCHEMISTRY:  THEORY  AND  PRAC- 
TICE, 

For  primary  bibliographic  entry  see  Field  2K. 
W89- 10940 


WATER    QUALITY    OF   NORTH    CAROLINA 
STREAMS. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10942 


FRESHWATER  ECOSYSTEMS:  MODELLING 
AND  SIMULATION, 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 
Inst,  of  Landscape  Ecology. 
M.  Straskraba,  and  A.  H.  Gnauck. 
Elsevier  Science  Publishers,  New  York.  Develop- 
ments in  Environmental  Modelling,  No.  8,   1985. 
309  p. 

Descriptors:  'Ecosystems,  'Aquatic  environment, 
•Model  studies,  Simulation  analysis,  Mathematical 
models,  Theoretical  analysis,  Stochastic  process, 
Thermodynamics,  Systems  analysis,  Optimization. 

Three  currently  held  techniques  for  mathematical- 
ly modeling  ecological  systems  are:  (1)  the  stochas- 
tic black-box  methodology  (application  of  classical 
systems  theory);  (2)  the  deterministic  simulation 
methodology  (application  of  classical  theoretical 


20 


WATER  CYCLE— Field  2 


process  studies  to  ecosystems);  and  (3)  the  cyber- 
netic methodology  (treatment  of  an  ecosystem  as  a 
self-optimizing  system).  Another  trend  is  the  use  ot 
(irreversible)  thermodynamics  and  the  application 
of  this  theory  to  ecological  systems.  Part  I  of  this 
text  begins  with  a  brief  introduction  to  the  princi- 
ples of  systems  theory  and  its  application  to  eco- 
systems and  provides  a  summary  of  various  meth- 
ods of  systems  analysis.  In  Part  II,  emphasis  is  laid 
on  the  pelagic  processes  in  standing  water,  charac- 
terized by  relatively  uninvolved  structures  from 
which  models  can  be  readily  developed.  Part  HI 
describes  applications  of  the  technique  of  modeling 
to  solutions  of  theoretical  and  practical  problems, 
with  the  different  methods  and  objectives  of  mod- 
eling described  in  previous  chapters.  More  recent 
developments  in  the  methods  and  theory  of  ecosys- 
tem modeling  are  covered  in  Part  IV  New  me- 
thodical currents  are  mentioned,  which  might 
assume  growing  importance  in  the  future.  (Lantz- 
PTT) 
W89-10959 


INFORMATION  NEEDS-AQUATIC, 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  ot 
Ecosystem  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10970 

WETLAND  MODELLING. 

Developments  in  Environmental  Modelling,  12. 
Elsevier  Scientific  Publishing,  New  York.  1988. 
227  p.  Edited  by  William  J.  Mitsch,  Milan  Strask- 
raba,  and  Sven  E.  Jorgensen. 

Descriptors:  "Estuaries,  *Bogs,  *Swamps,  "Lim- 
nology, "Wetlands,  "Model  studies,  "Ecosystems, 
"Salt  marshes,  Saline  water,  Marshes,  Reservoirs, 
Lakes,  Coastal  waters,  Meadows. 

The  study  of  wetlands  is  a  relatively  new  field  and 
the  modeling  of  these  systems  is  still  in  its  forma- 
tive stages.  A  global  view  was  taken  of  wetlands  in 
this  book,  not  only  by  including  a  wide  geographic 
distribution  of  wetlands,  but  also  by  including 
papers  on  both  freshwater  and  saltwater  wetlands. 
Wetlands  are  defined  as  systems  intermediate  be- 
tween aquatic  and  terrestrial  ecosystems,  and  in- 
clude ecosystems  under  a  wide  range  of  hydrolog- 
ic  and  ecologic  conditions.  The  wetland  types  dis- 
cussed in  this  book  reflect  that  heterogeneity,  rang- 
ing from  intermittently  flooded  wet  meadows  to 
permanently  flooded  shallow  reservoirs  and  lakes. 
Also  included  are  modeling  examples  from  coastal 
salt  marshes,  shallow  estuaries,  mesotrophic  bogs, 
reed  swamps,  forested  swamps,  and  regional  wet- 
lands. (See  W89-10976  thru  W89-10985)  (Lantz- 
PTT) 
W89- 10975 

HYDROLOGIC  PROCESSES  FOR  MODELS 
OF  FRESHWATER  WETLANDS, 

National  Audubon  Society,  Naples,  FL.  Ecosys- 
tem Research  Unit. 

M.  J.  Duever.  . 

IN-  Wetland  Modelling.  Developments  in  Envi- 
ronmental Modelling,  12.  Elsevier  Scientific  Pub- 
lishing, New  York.  1988.  p  9-39,  10  fig,  53  ref. 
NSF  Grant  DEB  76-12292. 

Descriptors:  "Limnology,  "Hydrology,  "Model 
studies,  "Wetlands,  Hydrologic  models,  Ground- 
water level,  Water  table,  Topography,  Precipita- 
tion, Evapotranspiration,  Groundwater  movement, 
Air  circulation,  Aeration  zone,  Shallow  water,  Hy- 
drologic systems. 

The  processes  of  a  conceptual  hydrologic  model  of 
a  freshwater  wetland  are  reviewed  in  detail.  The 
unique  hydrologic  characteristic  of  wetlands  is 
their  narrow  range  of  water  table  fluctuation 
above  and  below  the  ground  surface  which  is 
dependent  upon  regional  climatic  and  topographic 
characteristics  and  local  site  characteristics  (micro- 
topography,  soil,  vegetation)  that  create  the  neces- 
sary water  depths  and  durations  of  inundation.  The 
dominant  processes  controlling  the  distribution  of 
water  include  atmospheric  circulation,  precipita- 
tion, evapotranspiration,  and  surface  and  ground- 
water flows.  Surface  and  groundwater  flows  in- 


volve different  portions  of  the  same  water  mass. 
This  water  mass  can  be  subdivided  into  surface 
water  and  three  groundwater  components:  an  un- 
saturated zone  above  the  water  table,  an  uncon- 
fined  saturated  zone  below  the  water  table,  and  a 
confined  saturated  zone  below  an  impermeable 
aquiclude.  One  or  another  of  these  subdivisions 
may  not  exist  at  some  sites  or  at  different  times  at 
the  same  site.  Most  hydrologic  differences  among 
the  various  types  of  wetlands  and  shallow  water 
bodies  are  of  degree  rather  than  of  kind.  (See  also 
W89-10975)  (Author's  abstract) 
W 89- 10976 

SPATIALLY  DISTRIBUTED  MODEL  OF 
RAISED  BOG  RELIEF, 

Akademiya  Nauk  SSSR,  Moscow.  Vychishtelnyi 
Tsentr. 

G.  A.  Alexandrov.  . 

IN-  Wetland  Modelling.  Developments  in  Envi- 
ronmental Modelling,  12.  Elsevier  Scientific  Pub- 
lishing, New  York.   1988.  p  41-53,  6  fig,   12  ref. 

Descriptors:  "Geomorphology,  "Limnology, 
"Bogs  "Model  studies,  "Mathematical  models, 
Hydrologic  models,  Wetlands,  Mathematical  stud- 
ies, Rainfall,  Simulation  analysis,  Differential  equa- 
tions, Equilibrium. 

The  cupola-like  shape  of  a  bog  surface  is  usually 
explained    within    the    framework    of   hydrology 
theory.  Some  propositions  of  this  theory  are  used 
to  construct  a  simulation  model  of  bog  growth. 
The  model  consists  of  two  nonlinear  partial  differ- 
ential   equations.    Analytical    investigations   have 
shown  that  there  is  a  'smooth'  convex  equilibrium 
state.  'Non-smooth'  equilibrium  states,  which  may 
be  interpreted  as  the  ridge-pool  complex,  are  also 
available.  The  analysis  of  the  relationship  between 
the  bog  height  and  its  diameter,  based  on  rich 
empirical  material  (300  raised  bogs),  showed  that 
there  exists  a  limiting  height  of  the  bog  dome, 
which  is  never  exceeded  even  in  the  largest  bogs. 
The  existence  of  this  limiting  height  of  the  dome 
may  be  stipulated  by  the  fact  that  as  the  diameter 
grows,  steady  state,  is  attained  at  lower  values  of 
effective  rainfall.  On  the  other  hand,  the  steady 
state  of  the  ridge-hollow-complex  type  needs  a 
smaller  height  of  the  bog  dome  for  the  outflow  of 
the  same  amount  of  effective  rainfall,  due  to  a 
higher  water  flow  in  the  hollows.  (See  also  W89- 
10975)  (Lantz-PTT) 
W89- 10977 


Lakes— Group  2H 

tional  bog  is  towards  a  forest  phase.  (See  also  W89- 

10975)  (Author's  abstract) 

W89-10978 


INTERFERENCE  BETWEEN  MOSSES  AND 
TREES  IN  THE  FRAMEWORK  OF  A  DYNAM- 
IC MODEL  OF  CARBON  AND  NITROGEN  CY- 
CLING IN  A  MESOTROPHIC  BOG  ECOSYS- 
TEM- ,,  u  r.  i 
Akademiya  Nauk  SSSR,  Moscow.  Vychishtelnyi 

Tsentr. 

D.  O.  Logofet,  and  G.  A.  Alexandrov. 
IN-  Wetland  Modelling.   Developments  in  Envi- 
ronmental Modelling,  12.  Elsevier  Scientific  Pub- 
lishing, New  York.  1988.  p  55-66,  4  fig,  1  tab,  16 
ref. 

Descriptors:  "Mesotrophy,  "Limnology,  "Model 
studies,  "Mosses,  "Trees,  "Bogs,  "Carbon,  "Mathe- 
matical models,  "Nitrogen,  "Cycling  nutrients, 
Wetlands,  Ecosystems,  Organic  matter,  Vegeta- 
tion, Forests,  Succession. 


PRODUCTIVITY-HYDROLOGY-NUTRIENT 
MODELS  OF  FORESTED  WETLANDS, 

Ohio  State  Univ.,  Columbus.  School  of  Natural 
Resources. 
W.  J.  Mitsch. 

IN-  Wetland  Modelling.  Developments  in  Envi- 
ronmental Modelling,  12.  Elsevier  Scientific  Pub- 
lishing, New  York.  1988.  p  115-132,  7  fig,  4  tab,  21 
ref. 

Descriptors:  "Productivity,  "Hydrology, 

"Swamps,  "Limnology,  "Forest  wetlands,  "Nutri- 
ents, "Model  studies,  Hydrologic  models,  Primary 
productivity,  Flow  profiles,  Phosphorus,  Biomass, 
Hydrologic  systems,  "Forest  watersheds,  Cycling 
nutrients,  Forest  hydrology,  "Wetlands. 

Modeling  of  forested  wetlands  depends  on  an  un- 
derstanding of  the  effects  of  hydrology  and  nutri- 
ent conditions  on  the  primary  productivity  of  the 
wetland  ecosystem.  Several  studies,  done  over  a 
decade  and  a  half  in  the  eastern  half  of  the  United 
States,  suggest  that  flow-through  forested  wetlands 
are  most  productive  and  sluggish  forested  wetlands 
the  least.   Some  investigators  have  attempted  to 
translate  these  general  findings  into  mathematical 
statements  or  other  qualitative  relationships.  These 
quantifications  include  statistical   relationships  of 
primary  productivity  as  a  function  of  hydrology 
and/or  nutrient  inflow,  and  parabolic  curves  de- 
picting productivity  as  a  function  of  a  hydrologic 
varialbe  (i.  e.  water  depth,  depth  to  water  table,  or 
flow-through  conditions).  A  preliminary  forested 
wetland  model,  which  simulates  the  influence  of 
hydrology  and  nutrient  conditions  on  wetland  pro- 
ductivity,   illustrates    highest    productivity    with 
pulsing  hydrology  and  least  with  sluggish,  low 
nutrient  conditions.   Further  analysis  of  forested 
wetlands  and  the  chemistry  of  their  watersheds 
may  prove  that  it  may  be  more  important  to  de- 
scribe the  wetlands  as  'clay'  or  'silt'  dominated 
watersheds,  and  to  describe  the  nutrients  earned 
into  the  wetland  as  available  or  non-available  (as 
particulate  and/or  organic   P).   The  model  says 
nothing  about  the  role  of  detritus  on  nutrient  reten- 
tion, and  neither  uptake  nor  recycling  of  nutrients 
by  the  plants  is  considered.  This  may  be  fairly 
reasonable  however,  as  the  trees  have  a  consider- 
ale  supply  of  nutrients,  and  uptake  or  recycling 
should   not  have  any  significant   impact  on  the 
storage  of  available  nutrients.  The  model  does  not 
include  other  biotic  components  of  the  ecosystem, 
although  the  biomass  storage  conceivably  includes 
all  of  the  biotic  components.  (See  also  W89-109  /5) 
(Lantz-PTT) 
W89-10981 

MODELLING  NUTRIENT  RETENTION  BY  A 
REEDSWAMP  AND  WET  MEADOW  IN  DEN- 
MARK, 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 
Dept.  of  Environmental  Chemistry. 
S.  E.  Jorgensen,  C.  C.  Hoffmann,  and  W.  J. 
Mitsch. 

IN-  Wetland  Modelling.  Developments  in  Envi- 
ronmental Modelling,  12.  Elsevier  Scientific  Pub- 
lishing, New  York.  1988.  p  133-151,  7  fig,  8  tab,  12 
ref. 


Based  upon  a  complete  balance  scheme  for  the 
organic  matter  and  nitrogen  cycles  through  the 
ecosystem  of  a  mesotrophic  (transitional)  bog,  a 
series  of  mathematical  models  is  developed  to  see 
those  trends  in  the  evolution  of  the  ecosystem 
which  are  caused  by  quantitative  regularities  of 
cycling.  The  most  advanced,  dynamic  model  of 
that  series  describes  cycling  through  five  aggregat- 
ed compartments  (trees,  dwarf  shrubs,  grasses, 
mosses,  and  litter)  and  takes  into  account,  along 
with  competition  for  mineral  nutrients,  these  two 
phenomena:  (1)  a  weakness  of  plants  under  nitro- 
gen starvation,  and  (2)  an  increase  in  litter  decom- 
position in  response  to  an  increase  in  the  nitrogen 
content  of  dead  organic  matter.  Inclusion  of  the 
interference  effect  between  trees  and  mosses  in  the 
model  has  not  changed  the  principal  conclusion 
that  the  tendency  in  evolution  of  the  given  transi- 


Descriptors:  "Meadows,  "Marshes,  "Denmark, 
"Limnology,  "Nutrients,  "Water  pollution  preven- 
tion, "Model  studies,  Wetlands,  Reeds,  Agricultur- 
al runoff,  Water  quality  control,  Filter  crops, 
Swamps. 

Nonpoint  sources  of  nutrients  are  becoming  more 
and  more  recognized  as  significant  contributors  to 
the  eutrophication  of  lakes,  fjords  and  bays.  The 
use  of  wetlands  as  nutrient  traps  is  one  of  the  few 
available  methods  to  reduce  nonpoint  nutrient  dis- 
charges. Therefore,  there  has  been  an  increasing 
interest  in  modeling  the  cycling  of  nutrients  in 
wetlands  with  the  following  objectives:  (1)  to  un- 
derstands the  function  of  these  ecosystems  in  rela- 
tion to  their  nutrients  cycles;  (2)  to  be  able  to 
quantify  their  nutrient  removal  capacity  under  var- 
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ious  conditions;  and  (3)  to  examine  whether  it 
would  be  feasible  to  operate  wetlands  for  optimum 
nutrient  removal.  Simulation  modeling  is  suggested 
as  a  management  tool  for  investigating  the  useful- 
ness of  wet  meadows  and  other  wetlands  in  Den- 
mark for  the  protection  of  surface  and  groundwat- 
ers from  nutrient  inflows  from  agricultural  lands. 
Field  studies  are  currently  measuring  many  physi- 
cal, chemical,  and  biological  aspects  of  a  reed 
swamp  adjacent  to  a  lake  and  a  wet  meadow 
which  is  between  a  stream  and  agricultural  upland. 
A  modeling  effort  is  being  incorporated  into  these 
research  projects  to  assist  in  the  design  of  experi- 
mental measurements  and  to  determine  the  effi- 
ciency of  using  wetland  systems  as  buffer  zones 
between  agriculture  and  aquatic  systems.  (See  also 
W89- 10975)  (Lantz-PTT) 
W89- 10982 


SOME  SIMULATION  MODELS  FOR  WATER 
QUALITY  MANAGEMENT  OF  SHALLOW 
LAKES  AND  RESERVOIRS  AND  A  CONTRI- 
BUTION TO  ECOSYSTEM  THEORY, 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 

Biomathematical  Lab. 

For   primary  bibliographic  entry  see  Field   5G. 
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MODELLING  EUTROPHICATION  OF  SHAL- 
LOW LAKES, 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 
Dept.  of  Environmental  Chemistry. 
S.  E.  Jorgensen. 

IN:  Wetland  Modelling.  Developments  in  Envi- 
ronmental Modelling,  12.  Elsevier  Scientific  Pub- 
lishing, New  York.  1988.  p  177-188,  6  fig,  3  tab,  14 
ref. 

Descriptors:  'Shallow  water,  'Limnology,  *Eu- 
trophication,  *Lakes,  *Model  studies,  Ecosystems, 
Phytoplankton,  Nutrients,  Case  studies,  Water 
quality  management,  Zooplankton,  Performance 
evaluation,  Correlation  coefficient,  Eutrophic 
lakes. 

Many  shallow  lakes  suffer  from  eutrophication  due 
to  high  inputs  of  nutrients  relative  to  the  water 
volume.  It  is  therefore  not  astonishing  that  many 
eutrophication  models  have  been  developed  for 
shallow  lakes.  This  chapter  attempts  to  present  the 
state  of  the  art  in  modeling  the  eutrophication 
process  for  shallow  lakes,  by  offering  a  summary 
of  what  has  been  learned  from  experience  in  the 
field  during  the  last  12  years.  A  case  study  model 
of  Lake  Glumso,  Denmark,  concludes  that  it  is 
feasible  to  develop  and  construct  eutrophication 
models  and  use  them  as  management  tools  to  make 
predictions.  This  does  not  imply  that  the  model 
cannot  be  improved  considerably.  The  model 
which  has  been  used  assumes  a  certain  ecological 
structure  and  certain  species  of  phytoplankton  and 
zooplankton.  It  was  observed,  however,  that  a 
considerable  shift  in  the  phytoplankton  species 
composition  took  place.  Furthermore,  it  is  also 
desirable  to  improve  the  prognosis.  A  correlation 
coefficient  for  a  comparison  of  observed  and  pre- 
dicted values  was  0.66;  it  would  probably  be  desir- 
able to  get  a  correlation  coefficient  of  0.85  or 
more.  (See  also  W89- 10975)  (Lantz-PTT) 
W89- 10984 


SYSTEMS  ECOLOGY  OF  OKEFENOKEE 
SWAMP, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
B.  C.  Patten. 

IN:  Wetland  Modelling.  Developments  in  Envi- 
ronmental Modelling,  12.  Elsevier  Scientific  Pub- 
lishing, New  York.  1988.  p  189-215,  11  fig,  31  ref. 

Descriptors:  'Systems  analysis,  'Limnology, 
'Ecosystems,  'Okefenokee  Swamp,  'Swamps, 
Wetlands,  Mathematical  models,  Theoretical  anal- 
ysis, Ecology. 

A  vast  inaccessible  wetland  wilderness,  Okefeno- 
kee Swamp  is  being  studied  as  a  hierarchical,  dy- 
namical system.  Formal  system  theory,  which  un- 
derlies empirical  research  and  modeling  at  differ- 
ent levels  of  organization,  makes  possible  lawful,  in 
addition   to   empirical,   development   of  findings. 


The  purpose  of  the  study  is  to  understand  Okefe- 
nokee as  an  organized  whole,  and  in  the  process  to 
generate  some  new  avenues  of  ecology  from  the 
systems  approach.  There  are  several  elements  to 
the  approach:  (1)  an  overall  plan  which  has  identi- 
fied ultimate  goals  and  the  steps  to  reach  them;  (2) 
a  basis  in  mathematical  system  theory  for  all  theo- 
retical and  empirical  work;  (3)  a  modeling  plan 
consistent  with  this  basis;  and  (4)  empirical  re- 
search, initially  loosely  guided  by  the  basis  and 
models,  but  having  a  tightening  relationship  to 
them  as  the  program  matures.  Only  a  cursory 
description  of  these  elements  is  provided,  with  a 
few  examples;  the  theoretical  rather  than  empirical 
side  is  emphasized  as  this  is  what  is  most  different 
among  ecosystem  studies.  (See  also  W89-10975) 
(Lantz-PTT) 
W89- 10985 


COMPREHENSIVE  COOLING  WATER 
STUDY.  FINAL  REPORT:  VOLUME  IV,  WET- 
LANDS. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 11002 


COMPREHENSIVE  COOLING  WATER 
STUDY.  FINAL  REPORT:  VOLUME  VII, 
ECOLOGY  OF  PAR  POND. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 11003 


PHYTOPLANKTON  DYNAMICS  OF  THE 
FRESH,  TIDAL  POTOMAC  RIVER,  MARY- 
LAND, FOR  THE  SUMMERS  OF  1979  TO  1981- 
A  WATER-QUALITY  STUDY  OF  THE  TIDAL 
POTOMAC  RIVER  AND  ESTUARY, 
R.  R.  H.  Cohen. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2234-C,  1988.  p34,  23  fig,  12 
tab,  78ref. 

Descriptors:  'Population  dynamics,  'Phytoplank- 
ton, 'Tidal  rivers,  'Potomac  River,  Maryland, 
Water  quality,  Estuaries,  Nutrients,  Primary  pro- 
ductivity, Ecosystems,  Chlorophyll  a,  Clams, 
Phosphorus. 

The  distribution  and  abundance  of  phytoplankton 
in  the  fresh,  tidal  Potomac  River,  MD,  was  differ- 
ent during  1979-81  from  that  observed  in  the  1960's 
and  1970's.  Concentrations  of  phytoplankton  in  the 
1960's  and  1970's  reached  maximum  attainable 
levels  that  were  limited  only  by  self-shading.  A  sag 
in  phytoplankton  abundance,  apparent  during  the 
summers  of  1980  and  1981  between  Rosier  Bluff 
and  Marshall  Hall,  appears  to  have  been  caused  by 
the  Asiatic  clam,  Corbicula  fluminea.  Reduced 
abundance  of  phytoplankton  throughout  the  entire 
fresh,  tidal  river  during  the  summers  of  1980  and 
1981  may  have  been  due  to  grazing  by  Corbicula, 
high  discharge,  and  perhaps  phosphorus  limitation 
in  late  August  at  and  of  Hallowing  Point.  Phyto- 
plankton growth  rates  and  chlorophyll-to-cell 
ratios  were  highest  at  Hatton  Point  and  Marshall 
Hall  (the  sag  reach).  A  model  was  constructed  that 
predicted  phytoplankton  growth  rates  by  varying 
only  chlorophyll  a  concentration  and  light  penetra- 
tion. Nutrient  concentrations  were  not  required  to 
make  the  model  fit  the  data.  Primary  productivity 
was  highest  for  the  year  during  August  1980  and 
August  1981.  Productivity /unit  chlorophyll  was 
highest  at  Hatton  Point,  where  reduced  concentra- 
tions of  phytoplankton  permitted  the  deepest  light 
penetration  in  the  fresh,  tidal  river.  (See  also  W89- 
1 1069)  (Author's  Abstract) 
W89- 11068 
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ALLELOPATHY  IN  SALINE  AGRICULTURAL 
LAND:  VEGETATION  SUCCESSIONAL 
CHANGES  AND  PATCH  DYNAMICS, 

Nuclear  Inst,  for  Agriculture  and  Biology,  Faisala- 


bad  (Pakistan). 

K.  Mahmood,  K.  A.  Malik,  K.  H.  Sheikh,  and  M 

A.  K.  Lodhi. 

Journal  of  Chemical  Ecology,  Vol.   15,  No    2    p 

565-579,  February  1989.  2  fig,  7  tab,  32  ref. 

Descriptors:  'Land  reclamation,  'Ecological  dis- 
tribution, 'Soil  contamination,  'Cultivated  lands, 
'Vegetation  establishment,  'Saline  soils,  'Plant 
populations,  'Succession,  'Salt  tolerance,  'Halo- 
phytes,  'Grasses,  'Land  reclamation,  Ecology 
Weeds,  Nutrients,  Pakistan. 

The  addition  of  toxic  substances  to  the  environ- 
ment by  other  plants  allelopathy  can  play  a  major 
role  in  plant  growth.  In  reclamation  fields  of  salt- 
affected  wasteland  in  Pakistan,  five  plant  commu- 
nities colonized  the  undisturbed  land,  represented 
by  Cynodon  dactylon,  Desmostachya  bipinnata, 
Prosopis  juliflora,  Sporobolus  arabicus,  and  Suaeda 
fruiticosa.  Kallar  grass  (Leptochloa  fusca),  a 
highly  salt  tolerant  plant  when  cultivated,  shared 
dominance  with  Cynodon,  Desmostachya,  and 
Sporobolus  in  15-month-old  kallar  grass  fields. 
Through  successional  stages,  soil  pH,  salinity,  sodi- 
city,  and  Na,  K,  Ca  +  Mg  significantly  decreased 
due  to  leaching.  Electrical  conductivity  successive- 
ly changed  form  13.0  to  3.0  to  1.0,  while  soil  total 
nitrogen,  NH4  nitrogen,  N03  nitrogen  and  avail- 
able P  significantly  increased.  In  high-density 
kallar  grass  fields,  six  weed  species  appeared  only 
in  well-defined  patches  and  radially  eliminated  or 
reduced  kallar  grass  growth.  Many  soil  factors, 
such  as  pH,  EC,  NH4  nitrogen,  N03  nitrogen  and 
available  P  analyzed  in  patch  vegetations  oils, 
were  mostly  either  comparable  or  significantly 
better  than  those  of  surrounding  kallar  grass  fields. 
On  the  other  hand,  aqueous  extracts  of  all  six 
invading  species  and  Kallar  grass  significantly  re- 
duced kallar  grass  seed  germination  to  varying 
degrees.  Further,  decaying  leaf  powder  of  allelo- 
pathically  suspected  species  significantly  reduced 
kallar  grass  biomass,  which  varied  from  species  to 
species  and  in  most  cases  corresponded  with  field 
data  of  Kallar  grass  in  patch  vegetation.  Allelo- 
pathic  behavior  in  patch  dynamics  was  in  areas 
where  soil  saline-sodic  conditions  had  improved 
greatly  (e.g.,  EC  =  from  13.0  to  only  1.0)  due  to 
kallar  grass  plantation.  Further,  Suaeda  appeared 
to  be  a  poor  competitor  when  soil  conditions  im- 
proved for  other  species  as  well.  Allelopathy  may 
be  a  factor  in  determining  growth  and  distribution 
of  plants  in  saline  or  sodic  soils.  (Author's  abstract) 
W89- 10572 


LIGHT  RESPONSES  OF  A  SUBMERSED  MA- 
CROPHYTE:  IMPLICATIONS  FOR  SURVIVAL 
IN  TURBID  TIDAL  WATERS, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

W.  J.  Goldsborough,  and  W.  M.  Kemp. 
Ecology  ECOLAR,  Vol.  69,  No.  6,  p  1775-1786, 
December  1988.  5  fig,  4  tab,  58  ref.  EPA  Grants 
R805932010  and  X003248010. 

Descriptors:  'Photosynthesis,  'Irradiation,  'Estua- 
rine  environment,  'Turbidity,  'Macrophytes,  Plant 
growth,  Plant  morphology,  Leaves,  Biomass,  Eco- 
systems, Tidewater,  Chlorophyll  a,  Acclimatiza- 
tion, Sea  grasses,  Pigments,  Light  intensity,  Chesa- 
peake Bay. 

Responses  and  acclimation  of  the  submersed  vascu- 
lar plant  Potamogeton  perfoliatus  to  changes  in 
total  irradiance  were  investigated  by  growing  rep- 
licate plant  populations  under  neutral  density 
screens  to  create  three  treatment  levels  (1 1,  32,  and 
100%  of  ambient).  Changes  in  the  relationship 
between  photosynthesis  and  irradiance  (P-I)  were 
monitored  during  a  17-day  treatment  period  and  a 
16-day  'recovery'  period,  as  were  concentrations 
of  photosynthetic  pigments  and  several  morpho- 
logical features.  Both  initial  slope  of  P-I  relations 
and  leaf  chlorophyll  a  content  increased  signifi- 
cantly within  three  days  after  the  beginning  of 
shade  treatment.  These  responses,  which  represent 
mechanisms  of  increasing  photosynthetic  efficien- 
cy at  low  irradiance,  were  also  reversed  within 
three  days  after  treatment  removal.  Significant 
morphological  responses  to  and  recovery  from 
shade  were  evident  within  10  days,  including:  elon- 
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gation  of  stems,  thinning  of  lower  leaves,  and 
canopy  formation  at  the  water  surface.  Preliminary 
calculations  indicate  that  both  photosynthetic  and 
morphological  acclimations  to  shade  conferred 
substantial  improvements  in  P.  perfoliatus  produc- 
tion at  experimentally  reduced  irradiance  com- 
pared to  pretreatment  conditions.  Significant  de- 
creases in  plant  stem  density,  biomass,  and  repro- 
duction, as  well  as  increases  in  mortality,  were 
observed  for  plants  at  low  (but  not  medium) 
growth  irradiance.  The  inability  of  populations 
treated  at  low  irradiance  to  exhibit  any  recovery 
(i.e.,  post-treatment  increases)  in  these  variables 
after  16  days  of  full  ambient  light  suggests  that 
11%  of  ambient  irradiance  was  below  the  mini- 
mum level  needed  for  survival  of  this  plant.  Time 
scales  for  significant  shade  acclimation  responses 
were  comparable  to  the  temporal  scales  of  changes 
in  light  climate  for  aquatic  ecosystems  such  as 
Chesapeake  Bay.  It  is  argued  that  although  stem 
elongation  is  a  beneficial  response  to  shade  for  P. 
perfoliatus  in  turbid  lakes,  it  may  be  nonadaptive  in 
turbulent  tidal  waters  because  of  increased  suscep- 
tibility to  fragmentation.  (Author's  abstract) 
W89- 10651 


INTERPRETATION    OF    TRANSIENT    PORE 
PRESSURES  IN  SALT  MARSH  SEDIMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-10645 


SEDIMENT-WATER  EXCHANGE  OF  DIS- 
SOLVED NUTRIENTS  AT  AN  INTERTIDAL 
SITE  IN  THE  UPPER  REACHES  OF  THE  BAY 
OFFUNDY,  ,   /xT 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Dept.  of  Fisheries  and  Oceans. 
For  primary  bibliographic  entry  see  Field  2L. 
W89- 10668 


SEDIMENT  ACCUMULATION  AT  A  FRINGE 
MARSH  DURING  TRANSGRESSION, 

OYSTER,  VIRGINIA, 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 

W89- 10670 


DEGRADATION  OF  MANGROVE  LEAVES  IM- 
MERSED IN  THE  ESTUARY  OF  NAKAMA 
RIVER,  OKINAWA, 

Kochi  Univ.  (Japan).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-10660 

2J.  Erosion  and  Sedimentation 

SPATIAL  VARIATIONS  IN  THE  SULFUR 
CHEMISTRY  OF  SALT  MARSH  SEDIMENTS 
AT  NORTH  INLET,  SOUTH  CAROLINA, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
L.  R.  Gardner,  T.  G.  Wolaver,  and  M.  Mitchell. 
Journal  of  Marine  Research  JMMRAO,  Vol.  46, 
No.  4,  p  815-836,  November  1988.  6  fig,  2  tab,  46 
ref. 

Descriptors:  *Salt  marshes,  'Sulfur  compounds, 
♦Sediments,  *South  Carolina,  Marsh  sediments, 
Spartina,  Crabs,  Spatial. 

Profiles  of  particulate  and  dissolved  sulfur  species 
were  measured  in  marsh  sediments  along  three 
transects  across  the  various  growth  zones  (tall, 
medium,   and  short)  of  Spartina  alterniflora.   In 
general,  organic  carbon,  total  sulfur,  pyritic  sulfur, 
pyritization  index  and  dissolved  sulfide  increased 
with  distance  from  tidal  creek  banks,  whereas  acid 
volatile  sulfur  (FeS),  pH  and  Eh  decreased  with 
distance.  These  patterns  probably  are  controlled  by 
spatial  variations  in  belowground  production,  pore 
water  movement  and  fiddler  crab  burrowing.  The 
creekside  marsh  (tall  Spartina)  is  characterized  by 
lower  rates  of  belowground  production  (and  lower 
rates  of  sulfate  reduction  and  sulfide  reduction 
production),  more  vigorous  drainage  of  pore  water 
and  more  intense  fiddler  crab  burrowing  as  com- 
pared to  the  high  marsh  (short  Spartina).  Lower 
dissolved  sulfide  concentrations  in  the  creekside 
marsh  are  promoted  by  lower  rates  of  sulfate  re- 
duction and  removal  of  dissolved  sulfide  by  drain- 
age at  low  tide.  Higher  pH  in  the  creekside  marsh 
is  fostered  by  removal  of  reduced  sulfur  (dissolved 
sulfide  by  drainage   and  pyrite  by   fiddler  crab 
burrowing)  which  then  cannot  be  oxidized  in  the 
sediment  to  yield  acid.  The  higher  pH  and  lower 
dissolved  sulfide  of  the  creekside  marsh,  in  turn, 
slow  rate  of  conversion  of  iron  oxide  into  pyrite  in 
accordance  with  Rickard's  rate  laws  and  foster  a 
lower  pyritization  index.  The  lower  pyritization 
index  of  the  creekside  marsh  also  is  promoted  by 
fiddler  crab  burrowing  which  removes  pyrite  from 
the  sediment  and  replaces  it  with  fresh  iron  oxide 
from  the  surface  or  suspended  source.  Finally,  the 
greater  availability  of  reactive  iron  oxide  in  the 
creekside  marsh  may  shift  the  relative  rates  of  FeS 
and  FeS2  formation  such  that  a  higher  steady  state 
concentration  of  FeS  can  be  maintained  there  as 
compared  to  the  high  marsh.  (Author's  abstract) 
W89- 10565 


RIVER  PLANFORM  FACIES  MODELS:  THE 
SEDIMENTOLOGY  OF  BRAIDED,  WANDER- 
ING AND  MEANDERING  REACHES  OF  THE 
SQUAMISH  RIVER,  BRITISH  COLUMBIA, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Geography. 

G.  J.  Brierley. 

Sedimentary  Geology  SEGEBX,  Vol.  61,  Nos.  1 

&  2,  p  17-35,  January  1989.  4  fig,  7  tab,  84  ref. 

NSERC  Grant  A8376. 

Descriptors:  *Model  studies,  *Sedimentology, 
♦River  mechanics,  *Fluvial  sediments,  ♦Sedimenta- 
ry structures,  ♦Braided  streams,  ♦Meanders,  ♦Allu- 
vial channels,  ♦British  Columbia,  Structural 
models,  Gravel,  Statistical  methods,  Sedimenta- 
tion, Canada. 

The  Squamish  River,  in  common  with  other  large, 
high-energy,  gravel-bed  rivers  in  the  Coast  Moun- 
tain Ranges  of  British  Columbia,  exhibits  a  distinct 
downstream  sequence  of  planform  types.  Using 
consistent  field  and  analytical  techniques,  river 
planform  facies  models  were  dervied  for  each  of 
three  contiguous  reaches  of  the  Squamish:  braided, 
wandering  and  meandering.  Sediment  zones  less 
than  thirty  years  old  were  sampled  systematically 
upon  bars  in  each  reach  by  digging  holes  to  chan- 
nel gravel  depth  or  the  water  table.  Sediment 
sequences  were  classified  using  a  facies  coding 
scheme  based  upon  particle  size,  bedding  proper- 
ties and  structural  characteristics,  the  internal  or- 
ganization of  facies  types  varies  considerably  in  the 
facies  models  derived  for  each  planform  reach 
using  Markov  analysis.  These  planform  facies 
models  are  shown  to  be  unrepresentative  of  local 
sediment  organization,  as  many  one-and  two-step 
upward  facies  transitions  predicted  for  a  given 
planform  type  are  found  with  greater  abundance  in 
one  or  both  of  the  other  models.  Predicted  transi- 
tions can  be  viewed  as  statistical  artifacts  and  are 
not  representative  of  sediment  associations  ob- 
served in  the  field.  Examination  of  the  internal 
organization  of  small-scale  structural  units  using 
summary  statistical  data  indicates  no  consistent 
variation  with  channel  planform.  It  is  concluded 
that  differentiation  of  fluvial  depositional  suites 
using  one-dimensional  data  at  the  scale  of  channel 
planform  is  inapplicable.  (Author's  abstract) 
W89- 10674 


Stream  channel  development  in  response  to  the 
eruption  of  Mount  St.  Helens  on   18  May   1980 
resulted   in  some  of  the   largest   sediment  yields 
documented  anywhere  on  earth.  Development  of 
new  channels  on  the  2.7-cu  km  debris-avalanche 
deposit  in  the  North  Fork  Toutle  River  caused  net 
erosion  of  as  much  as  130,000  t/sq  km  annually. 
Development  of  these  channels  followed  a  four- 
stage  sequence  of  channel  initiation,  channel  inci- 
sion    (with     relatively     constant     width-to-depth 
ratio),  channel  widening  accompanied  by  aggrada- 
tion, and  channel  widening  accompanied  by  scour- 
and-fill  with  little  change  in  average  channel  eleva- 
tion. These  channels  remain  stable  both  in  width 
and  elevation.  Lahars  affected  channel  and  valley 
morphology  on  all  flanks  of  the  volcano.  Steep, 
upstream  reaches  generally  incised  and  widened 
during  the  first  year  following  the  eruption  and 
aggraded  during  the  following  three  years.  Gently 
sloping  downstream  reaches  aggraded  and  wid- 
ened during  the  first  year  and  incised  during  the 
following  three  years.  The  most  rapid  adjustments 
occurred  during  the  first  two  winters  following  the 
eruption.  The  principal  effect  of  the  blast  on  chan- 
nels throughout  the  550  sq  km  devastated  area  was 
the  subsequent  rapid  delivery  of  sand-and  silt-size 
sediment  eroded  from  hill  slopes.  Channels  aggrad- 
ed during  early  storms  of  the  1980-81  winter,  but 
incised  during  later  storms  the  same  winter.  Subse- 
quent  channel   enlargement   was   constrained   by 
logs  deposited  in  channels  by  the  blast  and  by  post- 
1980  shallow  debris  slides.  Since  1984,  instability 
and    sedimentation    in    lahar-and    blast-affected 
channels  have  been  within  the  range  of  pre-1980 
levels.  (Author's  abstract) 
W89-10758 


RATES  AND  PROCESSES  OF  CHANNEL  DE- 
VELOPMENT AND  RECOVERY  FOLLOWING 
THE  1980  ERUPTION  OF  MOUNT  ST. 
HELENS,  WASHINGTON, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
D.  F.  Meyer,  and  H.  A.  Martinson. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 
No.  2,  p  115-127,  April  1989.  5  fig,  1  tab,  12  ref. 

Descriptors:  ♦Channel  morphology,  ♦Volcanoes, 
♦Geomorphology,  ♦Washington,  ♦Stream  erosion, 
♦Sedimentation,  ♦Aggradation,  ♦Mount  St  Helens, 
Sediment  discharge,  Lahars,  North  Fork  Toutle 
River,  Avalanches,  Slope  degradation,  Seasonal 
variation,  Channel  accretion,  Incised  rivers. 


SEDIMENT  ACCUMULATION  AND  ITS  EF- 
FECTS ON  A  MISSISSIPPI  RIVER  OXBOW 
LAKE, 

Agricultural  Research  Service,  Oxford,  MS. 
C.  M.  Cooper,  and  J.  R.  McHenry. 
Environmental    Geology    and     Water    Sciences 
EGWSEI,  Vol.  13,  No.  1,  p  33-37,  January /Febru- 
ary 1989.  6  fig,  2  tab,  9  ref. 

Descriptors:  ♦Sedimentation  rates,  ♦Mississippi 
River,  ♦Oxbow  lakes,  ♦Agriculture,  Lakes,  Soy- 
beans, Rice,  Cotton,  Cultivated  lands,  Flow,  Over- 
land flow,  Lake  morphology,  Mississippi. 

Recent  sediment  accumulation  rates  were  meas- 
ured in  Moon  Lake,  a  large  (10.1  sq  km)  Mississip- 
pi River  oxbow  lake  in  northwestern  Mississippi. 
Moon  Lake,  which  receives  channeled  inflow  from 
an  intensively  cultivated  soybean,  rice,  and  cotton 
watershed  (166  sq  km)  and  limited  overland  flow 
from  surrounding  lands,  exhibited  depositional  pat- 
terns that  were  associated  with  (1)  points  of  inflow, 
(2)  flow  patterns,  and  (3)  lake  morphology.  From 
1954  to  1965,  70%  of  the  lake  bottom  experienced 
accumulation  rates  greater  than  2  cm/yr.  Accumu- 
lation rates  exceeded  4  cm/yr  in  areas  of  delta 
formation.  Changes  in  cropping  systems  during  the 
1960s,  from  cotton  to  soybeans  and  rice  which 
require  less  cultivation,  resulted  in  significantly 
(alpha  =  0.01)  less  sediment  accumulation  during 
the  period  1965-1982  when  86%  of  the  lake  aver- 
aged less  than  2  cm/yr  sediment  deposition.  If 
current  sediment  accumulation  rates  continue, 
open  water  habitat  in  the  lake  will  be  reduced  by 
only  3  to  7%  during  the  next  50  years.  (Author's 
abstract) 
W89-10841 


HEAVY  METAL  CONTENT  IN  THE  STREAM 
SEDIMENTS  ADJACENT  TO  A  SANITARY 
LANDFILL, 

Southwest  Missouri  State  Univ.,  Springfield. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10843 


GEOMORPHOLOGY  AND  HYDROLOGY  OF 
KARST  TERRAINS, 

W.  B.  White. 

Oxford  University  Press,  New  York.  1988.  464  p. 

Descriptors:  ♦Karst  hydrology,  ♦Geomorphology, 
♦Karst,  ♦Geohydrology,  ♦Surface-groundwater  re- 
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lations,  Hydrologic  properties,  Fluid  dynamics, 
Groundwater  movement,  Geochemistry,  Aquifers, 
Carbonate  rocks,  Drainage  systems,  Chemistry, 
Porous  media,  Water  supply,  Crystalline  rocks, 
Land  use,  Water  resources  development. 

The  geomorphology  of  karst  landscapes  and  the 
hydrology  of  karst  drainage  systems  are  now  sub- 
jects of  interest  to  water  supply  specialists,  urban 
planners,  and  environmental  engineers.  One  of  the 
primary  objectives  of  this  book  is  to  address  karst 
hydrology  and  geomorphology  from  this  new 
point  of  view.  The  first  four  chapters  are  mainly 
descriptive,  painting  a  picture  of  surface  and  un- 
derground landforms  in  karst  regions.  Chapter  5 
provides  a  summary  of  carbonate  geochemistry  as 
the  subject  is  understood  at  present.  Chapter  6 
does  the  same  for  karst  hydrology.  It  begins  with 
groundwater  in  ordinary  porous  media  aquifers, 
introduces  some  principles  of  fluid  mechanics,  and 
then  outlines  some  of  the  current  ideas  on  the 
hydrology  of  carbonate  rocks.  Chapters  7,8,9,  and 
10  are  the  heart  of  the  subject.  These  chapters 
discuss  the  chemistry  of  karst  waters,  the  processes 
of  sedimentary  in-filling,  the  origin  of  caves,  and 
the  evolution  of  karst  systems  down  through  geo- 
logic time.  The  material  in  these  chapters  is  drawn 
mainly  from  contemporary  research.  Karst  is  not 
limited  to  carbonate  rocks.  Chapters  11  and  12 
briefly  introduce  karst  in  evaporite  rocks,  which 
are  more  soluble  than  the  carbonates,  and  karst  in 
such  rocks  as  granites  and  quartzites,  which  are 
generally  regarded  as  insoluble.  The  last  two  chap- 
ters are  devoted  to  environmental  problems  in 
karst,  loosely  separated  into  land-use  problems 
(Chapter  13)  and  water  resources  problems  (Chap- 
ter 14).  In  reality,  the  two  problems  cannot  be 
separated.  (Lantz-PTT) 
W89- 10964 


COMPUTER  SIMULATION  OF  SUSPENDED 
SOLID  DISPERSION  IN  GRAVITY  CURRENT, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Civil 
Engineering. 
K.  Mizumura. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  385-392,  4 
fig,  7  ref. 

Descriptors:  'Gravity  flow,  'Computer  models, 
•Simulation,  'Density  currents,  'Suspended  solids, 
'Turbidity  flow,  'Model  studies,  Hydraulic  prop- 
erties, Vertical  flow,  Fluid  mechanics,  Suspended 
load,  Mathematical  equations,  Density  stratifica- 
tion, Monte  Carlo  method,  Hydrodynamics,  Lakes, 
Reservoirs,  Suspended  sediments,  Hydraulic  engi- 
neering, Meteorology. 

In  hydraulic  engineering,  gravity  current  is  found 
when  turbidity  flow  intrudes  into  seas,  lakes,  or 
reservoirs.  It  is  also  formed  as  the  front  of  cold  air 
or  the  dust  storm  on  desert  in  meteorology.  The 
phenomenon  is  caused  by  the  density  difference 
between  two  fluids.  The  interest  in  this  phenome- 
non lies  in  the  distribution  of  the  velocity  and  the 
density.  In  this  study,  the  two  dimensional  gravity 
current  is  considered.  The  vertical  velocity  distri- 
bution is  given  by  the  equation  of  the  wall  jet  and 
the  vertical  density  distribution  is  simulated  by  the 
Monte  Carlo  method.  The  motion  of  solid  particles 
in  it  is  simulated  by  the  Monte  Carlo  method.  The 
result  was  in  good  agreement  with  the  observed 
data.  (See  also  W89-1 1033)  (Author's  abstract) 
W89- 11061 


LOADS  OF  SUSPENDED  SEDIMENT  AND  NU- 
TRIENTS       FROM        LOCAL       NONPOINT 
SOURCES  TO  THE  TTDAL  POTOMAC  RD7ER 
AND  ESTUARY,  MARYLAND  AND  VERGINIA, 
1979-81  WATER  YEARS:  A  WATER-QUALITY 
STUDY   OF  THE  TIDAL   POTOMAC   RD7ER 
AND  ESTUARY, 
Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  2E. 
W89- 11069 


2K.  Chemical  Processes 


EFFECT  OF  SALINITY  ON  THE  MICROBIAL 
MINERALIZATION  OF  TWO  POLY  ACRYLIC 
AROMATIC  HYDROCARBONS  IN  ESTUA- 
RINE  SEDIMENTS, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10550 


PREDICTION  OF  THE  SOLUBILITY  OF  HY- 
DROCARBONS  IN  WATER   USING  UNIFAC, 

Kuwait  Univ.,  Safat.  Dept.  of  Chemical  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10590 


HYDROGEOCHEMISTRY  OF  FRESHWATERS 
CROSSED  BY  THE  TRANSAMAZON  HIGH- 
WAY, NORTHERN  BRAZIL  (HYDROGEO- 
CHEMIE  VON  FLEISSGEWASSERN  EVI  BER 
EICH  DER  TRANSAMAZONICA  (NORDBRA- 
SILIEN), 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 
K.  Furch. 

Amazoniana,  Vol.  9,  No.  3,  p  371-409,  December 
1985.  16  fig,  7  tab,  58  ref.  English  summary. 

Descriptors:  'Water  chemistry,  'Amazon,  'Rivers, 
'Brazil,  'Geochemistry,  Hydrogen  ion  concentra- 
tion, Conductance,  Suspended  solids,  Color,  Alka- 
linity, Anions,  Cations,  Organic  carbon,  Trace 
metals,  Hardness,  Silicates,  Tropical  regions, 
Chemical  composition. 

In  the  context  of  a  comprehensive  study  of  the 
hydrogeochemistry  and  classification  of  Amazon 
freshwaters,  80  rivers  crossing  the  Transamazon 
highway  between  Altamira  and  Humaita  (Brazil) 
were  analyzed  (pH,  specific  conductance,  suspend- 
ed solids,  color,  alkalinity,  CI,  S04,  Na,  K,  Mg, 
Ca,  Ba,  Sr,  Al,  Fe,  Mn,  Cu,  Si,  organic  C,  NH4i 
and  P04).  Compared  with  the  world  average, 
most  waters  have  low  to  extremely  low  levels  of 
major  cations  (Na,  K,  Mg,  Ca),  major  anions 
(HC03,  CI,  S04)  and  trace  metals  (Ba,  Sr,  Al,  Cu). 
The  levels  of  Si  and  Fe  are  similar  to  the  world 
average  while  Mn  and  H  are  above  the  world 
average.  The  waters  are  chemically  very  heteroge- 
neous as  shown  by  large  differences  between  mini- 
mum and  maximum  values  for  a  number  of  chemi- 
cal parameters.  The  range  of  parameters  which 
govern  alkalinity  and  hardness  (Ca,  Mg,  HC03 
and  H)  are  particularly  wide.  The  ordination  of 
waters  with  respect  to  the  frequency  of  observed 
concentrations  of  a  gven  element  usually  shows  a 
non-normal  distribution  pattern.  For  levels  of  Ca, 
HC03,  Mg,  Na,  Sr,  S04,  Sr,  Ba,  MN  and  Fe  most 
waters  fall  in  the  lowest  tenth  of  the  total  concen- 
tration range.  Ordination  of  the  waters  with  re- 
spect to  major  ion  dominance  results  in  the  recog- 
nition of  26  ionic  combinations.  Comparison  of 
waters  with  identical  ionic  sequences  showed  that 
a  chemically  uniform  water  type  is  not  represent- 
ed, since  differences  in  the  percentages  of  various 
ions  are  too  great.  Ionic  diagrams  of  waters  cross- 
ing the  Transamazon  highway  transect  shows  that 
the  ion-richest  waters  have  clear  Ca  and  HC03 
dominance  (carbonate  waters).  The  ion-poorest 
waters  are  of  an  alkali  chloride  nature.  However, 
the  majority  are  carbonate  waters  lacking  well- 
expressed  dominance  of  a  single  major  cation.  The 
presence  of  HC03  may  be  largely  explained  by  the 
chemical  weathering  of  silicate  minerals.  Waters 
flowing  from  geologically  uniform  watersheds 
were  grouped  and  their  ionic  diagrams  and  ionic 
strength  compared.  (Author's  abstract) 
W89- 10598 


Descriptors:  'Radioactivity,  'Water  pollution 
sources,  'Groundwater,  'Radon,  'Radium,  Weath- 
ering, Japan,  Granites. 

It  has  been  reported  that  the  later  the  intrusion  age 
of  granite,  the  higher  is  its  radium  content.  It  may 
be  supposed  that  groundwater  with  high  radon 
concentration  is  found  in  the  area  of  granite  with 
high  radium  content.  Therefore,  the  radon  concen- 
trations of  groundwaters  in  areas  of  granite  with 
various  intrusion  ages  were  measured.  No  relation- 
ship between  radium  content  and  intrusion  age  of 
granite  was  observed.  The  following  observations 
were  made:  groundwaters  with  high  radon  concen- 
tration exist  in  the  area  of  very  old  granite,  and 
those  with  low  radon  concentration  exist  in  the 
area  of  young  granite.  Areas  where  radon  concen- 
tration in  groundwater  are  high  are  distributed  on 
or  near  the  area  where  fault  lines  and/or  intrusive 
rock  masses  exist.  In  general,  no  relationship  be- 
tween the  radon  concentration  in  groundwaters 
and  the  alkalinity  or  electric  conductivity  was  ob- 
served, and  it  was  independent  of  chemical  weath- 
ering. (Author's  abstract) 
W89-10607 


CALCIUM  AND  MAGNESIUM  IN  DAL  LAKE, 
A  HIGH  ALTITUDE  MARL  LAKE  IN  KASH- 
MIR HIMALAYAS, 

Kashmir  Univ.,  Srinagar  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-10619 


HIGH  CALCIUM  CONCENTRATION  IN 
WATER  INCREASES  MORTALITY  OF 
SALMON  AND  TROUT  EGGS, 

Fish  and  Wildlife  Service,  Cortland,  NY. 
For  primary  bibliographic  entry  see  Field  81. 
W89- 10625 


DYNAMICS  OF  PARTIAL  ANAEROBIOSIS, 
DENITRIFICATION,  AND  WATER  IN  A  SOIL 
AGGREGATE:  SIMULATION, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Theoretical  Production  Ecology. 
For   primary  bibliographic   entry   see   Field   2G. 
W89- 10646 


RADON  CONCENTRATION  IN  GROUND 
WATERS  IN  SOME  AREAS  OF  GRANITE  IN- 
TRUSION IN  VARIOUS  AGES, 

Saga  Univ.  (Japan).  Faculty  of  Science  and  Engi- 
neering. 

K.  Isagai,  and  K.  Isagai. 

Japanese  Journal  of  Limnology  RIZA  AU,  Vol.  49, 
No.  4,  p  269-278,  October  1988.  6  fig,  2  tab,  20  ref. 


NATURAL  TRACE  METAL  CONCENTRA- 
TIONS IN  ESTUARINE  AND  COASTAL 
MARINE  SEDIMENTS  OF  THE  SOUTHEAST- 
ERN UNITED  STATES, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 

H.  L.  Windom,  S.  J.  Schropp,  F.  D.  Calder,  J.  D. 

Ryan,  and  R.  G.  Smith. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  3,  p  314-320,  March  1989. 

4  fig,  1  tab,  18  ref.  U.S.  DOE  Grant  DE-FG09- 

86ER60435. 

Descriptors:  'Trace  metals,  'Estuaries,  'Marine 
sediments,  'Aluminum,  'Detritus,  Inorganic  com- 
pounds, Sediment-water  interfaces,  Organic 
matter,  Arsenic,  Cobalt,  Chromium,  Copper,  Iron, 
Lead,  Manganese,  Nickel,  Zinc,  Cadmium,  Mercu- 
ry, Silicates,  Comparison  studies,  Coastal  zone 
management,  Bays. 

Many  substances  that  occur  naturally,  such  as 
trace  metals  and  nutrients,  may  be  mobilized  as  a 
result  of  natural  processes  as  well  as  by  man's 
activities  and  thus  may  become  enriched  in  coastal 
and  estuarine  sediments.  The  concentrations  of 
trace  metals  in  natural  estuarine  and  coastal  marine 
sediments  are  predominantly  determined  by  inor- 
ganic detrital,  rather  than  organic  and  nondetrital 
materials.  Over  450  sediment  samples  from  estua- 
rine and  coastal  marine  areas  of  the  southeastern 
United  States  remote  from  contaminant  sources 
were  analyzed  for  trace  metals.  Although  these 
sediments  are  compositionally  diverse,  As,  Co,  Cr, 
Cu,  Fe,  Pb,  Mn,  Ni,  and  Zn  concentrations  covary 
significantly  with  aluminum,  suggesting  that  natu- 
ral aluminosilicate  minerals  are  the  dominant  natu- 
ral metal-bearing  phases.  Cd  and  Hg  do  not  covary 
with  aluminum  apparently  due  to  the  importance 
of  the  contribution  of  natural  organic  phases  to 
their  concentration  in  sediments.  It  is  suggested 
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that  the  covariance  of  metals  with  aluminum  pro- 
vides a  useful  basis  for  identification  and  compari- 
son of  anthropogenic  inputs  to  southeastern  U.S. 
coastal/estuarine  sediments.  By  use  of  this  ap- 
proach sediments  from  the  Savannah  River,  Bis- 
cayne  Bay,  and  Pensacola  Bay  are  compared.  (Au- 
thor's abstract) 
W89-10655 


ACIDIC  DEPOSITION  AND  CISTERN  DRINK- 
ING WATER  SUPPLIES, 

Olem  Associates,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10656 


ALUMINIUM  AND  ACID  RAIN:  MITIGATING 
EFFECTS  OF  NACL  ON  ALUMINIUM  TOXICI- 
TY TO  BROWN  TROUT  (SALMO  TRUTTA 
FARIO)  IN  ACID  WATER, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Inst,  of  Toxicology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 10667 

PARTICULATE  ORGANIC  SULFUR  IN  THE 
WATERS  OF  THE  SOUTHERN  CALIFORNIA 
BIGHT, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 

Inst,  of  Marine  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-10714 

MEASUREMENTS  AND  INTERPRETATION 
OF  DELTA-C13  OF  METHANE  FROM  TER- 
MITES, RICE  PADDIES,  AND  WETLANDS  IN 
KENYA, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

S.  C.  Tyler,  P.  R.  Zimmerman,  C.  Cumberbatch,  J. 
P.  Greenberg,  and  C.  Westberg. 
Global  Biogeochemical  Cycles  GBCYEP,  Vol.  2, 
No.  4,  p  341-355,  December  1988.  2  fig,  5  tab,  40 
ref.  NASA  order  W- 16, 184. 

Descriptors:  *Methane,  *  Biochemistry,  *Insects, 
•Rice,  *Wetlands,  Carbon  dioxide,  Isotopes,  Or- 
ganic carbon,  Fungus,  Air  pollution,  Kenya, 
Lakes,  Rivers. 

Ratios  of  C13/C12  have  been  measured  in  methane 
from  a  variety  of  sources  in  tropical  Kenya. 
Ranges  of  delta-C13  in  CH4  for  termites  (most 
values  range  from  -56  to  -64  o/oo,  one  is  at  -44  o/ 
oo),  one  is  at  approximately-73  o/oo),  rice  paddies 
(range  -57  to  -63  o/oo),  and  wetlands  (range-45  to  - 
50  o/oo  for  Lake  Baringo,  approximately  -55  o/oo 
in  the  Moloi  River,  approximately  -62  o/oo  and 
approximately  -31  o/oo  in  two  swamp  areas)  are 
presented.  The  data  are  interpreted  with  the  help 
of  additional  measurements  of  delta-C13  of  C02 
gas,  and  organic  carbon  in  plant  material,  termite 
bodies,  and  termite  fungus  combs.  The  implications 
of  these  findings  are  related  to  the  problem  of 
studying  the  atmospheric  methane  budget.  (Au- 
thor's abstract) 
W89-10717 


ORIGIN  AND  MOVEMENT  OF  GROUNDWAT- 
ER AND  MAJOR  IONS  IN  A  THICK  DEPOSIT 
OF  CHAMPLAIN  SEA  CLAY  NEAR  MONTRE- 
AL, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-10749 


PHOTOCATALYTIC     OXIDATION     OF     NI- 
TRITE IN  WATER  TO  NITRATE, 

Institute    of    Fundamental    Studies,    Kandy    (Sri 

Lanka). 

K.  Tennakone,  S.  Punchihewa,  and  R.  U. 

Tantrigoda. 

Environmental  Pollution  ENPOEK,  Vol.  57,  No. 

4,  p  299-305,  1989.  5  fig,  1  tab,  12  ref. 

Descriptors:  *Water  treatment,  *Water  chemistry, 
♦Chemical  reactions,  *Oxidation,  'Solar  radiation, 


♦Organic  matter,  *Nitrates,  Nitrites,  Catalysts,  Ti- 
tanium oxide,  Ultraviolet  radiation,  Drinking 
water,  Water  treatment. 

It  is  known  that  organic  matter  and  agrochemical 
contaminants  in  water  can  be  completely  mineral- 
ized by  irradiation  with  sunlight  in  the  presence  of 
semiconductor  catalysts,  such  as  Ti02.  By  the 
same  method,  nitrite  in  water  is  converted  to  ni- 
trate by  irradiation  in  the  presence  of  oxygen  and 
titanium  dioxide,  which  acts  as  a  catalyst.  In  the 
present  study,  a  450-W  mercury  lamp  was  em- 
ployed as  a  light  source  in  a  double-walled  photo- 
chemical reactor.  The  rate  of  the  reaction  in- 
creased with  increasing  pH  and  it  also  depended 
on  the  amount  of  catalyst  used.  However,  the 
percentage  of  UV  light  in  sunlight  is  less  than  from 
a  UV  lamp,  so  that  irradiation  for  a  longer  period 
of  time  would  be  necessary  with  a  natural  light 
source.  Because  nitrate  is  a  less  hazardous  contami- 
nant, this  method  might  be  worth  investigating 
further  for  the  treatment  of  drinking  water.  (Roch- 
ester-PTT) 
W89-10755 


URANIUM  IN  HOLOCENE  VALLEY-FILL 
SEDIMENTS,  AND  URANIUM,  RADON,  AND 
HELIUM  IN  WATERS,  LAKE  TAHOE- 
CARSON  RANGE  AREA,  NEVADA  AND  CALI- 
FORNIA, U.S.A., 

Geological  Survey,  Denver,  CO.  Branch  of  Sedi- 
mentary Processes. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10839 


KINETICS  OF  ENVIRONMENTAL  AQUATIC 
PHOTOCHEMISTRY:  THEORY  AND  PRAC- 
TICE, 

A.  Leifer. 

American  Chemical  Society  Professional  Refer- 
ence Book,  Washington,  DC.  1988.  304p. 

Descriptors:  *Water  chemistry,  *Photoactivation, 
♦Chemical  reactions,  ♦Kinetics,  ♦Aquatic  environ- 
ment, Mathematical  studies,  Radiation,  Light  in- 
tensity, Solar  radiation,  Seasonal  variation,  Chemi- 
cal properties,  Mathematical  equations,  Solute,  Ex- 
perimental data. 

Many  chemicals  present  in  aqueous  media  can 
undergo  photochemical  transformation  in  sunlight 
via  direct  or  indirect  photoreaction,  at  rates  that 
depend  on  the  solar  irradiance,  the  chemical's 
molar  absorptivity,  and  its  reaction  quantum  yield. 
Direct  photoreaction  refers  to  those  reactions  in 
which  a  chemical  absorbs  sunlight  and  undergoes  a 
chemical  reaction.  Indirect  (or  sensitized)  photor- 
eaction refers  to  those  reactions  in  which  another 
material  absorbs  sunlight  and  initiates  a  chemical 
reaction  that  transforms  the  chemical.  Details  of 
relevant  aspects  of  the  kinetics  of  environmental 
aquatic  photochemistry  are  examined,  so  that  the 
environmental  scientist  can  determine  relevant 
direct  and  indirect  photoreaction  rate  constants 
and  half-lives  in  sunlight,  as  a  function  of  latitude 
and  season  of  the  year,  anywhere  in  the  northern 
hemisphere.  Because  the  subject  is  highly  mathe- 
matical, detailed  derivations  are  given  to  enable 
the  environmental  scientist  to  grasp  the  concepts 
easily.  Emphasis  is  placed  on  the  theory  of  the 
kinetics  of  direct  and  indirect  photoreaction  in 
aqueous  solution  and  on  the  fundamental  principles 
of  photoreaction  that  guide  the  selection  of  experi- 
mental approaches-particularly  the  photoreaction 
of  chemicals  at  very  low  concentrations,  condi- 
tions that  normally  prevail  in  aquatic  media  in  the 
environment.  Procedures  for  obtaining  the  requi- 
site kinetic  data  are  discussed  in  detail  so  that  these 
experiments  can  be  carried  out  easily  and  precisely. 
Procedures  for  the  extrapolation  of  these  data  to  a 
wide  variety  of  environmental  conditions  are  dis- 
cussed. Comprehensive  tables  of  solar  irradiance 
are  given,  along  with  examples  that  illustrate  the 
use  of  all  the  experimental  data  from  these  proce- 
dures. (Lantz-PTT) 
W89-10940 


SOLUBILITY  OF  DISPERSE  DYES  IN  WATER: 
MEASUREMENT  AND  IMPLICATIONS, 

Environmental  Research  Lab.,  Athens,  GA. 


Estuaries — Group  2L 

For  primary  bibliographic  entry  see  Field  5B. 
W89-11011 


INTERACTIONS  BETWEEN  THORIUM  AND 
HUMIC  COMPOUNDS  IN  SURFACE  WATERS, 

Pontificia    Univ.    Catolica    do    Rio    de    Janeiro 

(Brazil).  Dept.  de  Quimica. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11015 

2L.  Estuaries 

REGULATION  OF  PHYTOPLANKTON  BIO- 
MASS  IN  ESTUARINE  ENCLOSURES, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

B.  Riemann,  T.  G.  Nielsen,  S.  J.  Horsted,  P.  K. 

Bjornsen,  and  J.  Pock-Steen. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

48,  No.  3,  p  205-215,  October  3,  1988.  7  fig,  3  tab, 

26  ref.  Danish  Environmental  Protection  Agency 

NPO  4.6  and  Danish  Natural  Science  Research 

Council  J.  no.  11-5573. 

Descriptors:  ♦Aquatic  populations,  ♦Mussels, 
♦Marine  environment,  ♦Estuaries,  ♦Phytoplankton, 
♦Biomass,  ♦Nutrients,  Denmark,  Fjords,  Mytilus, 
Zooplankton,  Predation. 

Phytoplankton  was  followed  in  marine  ecosystems 
in  the  Roskilde  Fjord  (Denmark)  which  was  ma- 
nipulated by  the  addition  of  benthic  suspension 
feeder,  planktivorous  fish,  nutrients  and  contact  to 
with  the  sediment.  During  periods  with  high  inso- 
lation and  temperatures  from  11  to  20  C,  the  ma- 
nipulations caused  marked  changes  in  the  develop- 
ment of  phytoplankton  biomass.  Additions  of  My- 
tilus edulis  reduced  phytoplankton  biomass  to  be- 
tween 10  and  59%  of  controls,  whereas  addition  of 
nutrients  raised  phytoplankton  biomass  to  an  aver- 
age of  256%  of  controls.  Generally,  low  growth 
rates  of  mussels  were  found  in  enclosures  contain- 
ing mussels  alone,  addition  of  planktivorous  fish 
and  nutrients  increased  growth  rates  of  mussels. 
During  June/July,  when  inorganic  nitrogen  limit- 
ed phytoplankton  growth,  autotrophic  picoplank- 
ton  (1  to  2  microm  cell  diameter)  constituted  70  to 
93%   of  phytoplankton  biovolume  in  enclosures 
containing  mussels  compared  to  4  to  20%  in  con- 
trols. The  mussels  reduced  phytoplankton  biomass 
by  only  about  50%  during  this  period,  presumably 
due  to  low  retention  efficiency  of  the  small  cells. 
In  April  and  September,  however,  when  nitrogen 
did  not  control  phytoplankton  growth,  picoplank- 
ton  comprised  <  0.001%  of  phytoplankton  biovo- 
lume. During  September  (temperatures  11  to  13  C), 
M.  edulis  reduced  chlorophyll  levels  to  10%  of 
controls  and  the  effects  of  nutrient  additions  were 
significantly  reduced  in  enclosures  containing  mus- 
sels. The  effect  of  fish  addition  revealed  that  zoo- 
plankton  grazing  removed  about  20%  of  phyto- 
plankton biomass.  The  sediment  acted  primarily  as 
a  nutrient  source  during  summer.   However,   in 
April  at  temperatures  >   6  C  and  in  September, 
benthic  suspension  feeders  maintained  chlorophyll 
levels  below  those  in  enclosures  with  no  sediment 
contact.   The  most  important  factors  controlling 
phytoplankton  biomass  in  the  enclosures  was  the 
balance  between  nutrient  input,  phytoplankton  size 
structure  and  the  physiological  state  of  the  mussels. 
(Author's  abstract) 
W89-10534 


REGULATION  OF  ZOOPLANKTON  BY  SUS- 
PENSION-FEEDING BIVALVES  AND  FISH  IN 
ESTUARINE  ENCLOSURES, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 
Ferskvands-Biologiske  Lab. 
S.  J.  Horsted,  T.  G.  Nielsen,  B.  Riemann,  J.  Pock- 
Steen,  and  P.  K.  Bjornsen. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 
48,  No.  3,  p  217-224,  October  3,  1988.  4  fig,  3  tab, 
39  ref. 

Descriptors:  ♦Estuaries,  ♦Zooplankton,  ♦Nutrients, 
♦Fish,  •Mollusks,  Filter  feeders,  Fjords,  Denmark, 
Population  dynamics,  Mytilus,  Predation. 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


Enclosure  experiments  were  conducted  during 
April,  June/July  and  September  in  the  eutrophic 
estuary  Roskilde  Fjord  (Denmark),  to  reveal  the 
effects  of  inorganic  nutrients,  suspension-feeding 
bivalves  Mytilus  edulis  ad  planktivorous  fish 
(three-spined  sticklebacks  Gacterostereus  aculea- 
tus)  on  the  zooplankton  community  >  45  microm. 
The  addition  of  inorganic  nutrients  did  not  in- 
crease zooplankton  biomass  although  it  did  in- 
crease the  chlorophyll  level,  indicating  that  zoo- 
plankton production  was  not  food  limited.  Filtra- 
tion by  M.  edulis  reduced  the  number  of  tintinnid 
ciliates  and  rotifers  during  all  three  experiments, 
but  not  the  abundance  of  the  larger  zooplankton 
species.  Additions  of  planktivorous  fish  reduced 
the  densities  of  larger  zooplankton  species  Acartia 
tonsa  and  Pleopis  polyphemoides,  but  not  of  small- 
er species.  An  immense  increase  in  numbers  of  A. 
tonsa  and  P.  polyphemoides  was  observed  in  en- 
closures without  fish,  indicating  that  the  larger 
crustacean  zooplankton  is  strongly  predator  con- 
trolled. The  qualitative  and  quantitative  develop- 
ment of  the  zooplankton  community  in  the  enclo- 
sures was  controlled  in  two  ways:  (1)  from  the  top 
of  the  size  spectrum  by  G.  aculeatus,  and  (2)  from 
the  bottom  of  the  size  spectrum  by  M.  edulis. 
(Author's  abstract) 
W89- 10535 


PHYTOPLANKTON  RESPONSE  TO  INTER- 
MITTENT STIRRING  AND  NUTRIENT  ADDI- 
TION IN  MARINE  MICROCOSMS, 

Instituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
M.  Estrada,  C.  Marrase,  and  M.  Alcaraz. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
48,  No.  3,  p  225-234,  October  3,  1988.  8  fig,  3  tab, 
35  ref.  Comision  Asesora  de  Investigacion  Cienti- 
fica  y  Tecnica  grant  no.  3246/79. 

Descriptors:  'Marine  environment,  'Ecosystems, 
*Phytoplankton,  'Nutrients,  Mixing,  Diatoms, 
Aquatic  productivity,  Nitrates,  Phosphates,  Silica, 
Growth  chambers. 

The  interactions  between  mixing  and  nutrient  input 
in  aquatic  ecosystems  were  studied.  The  response 
of  a  marine  phytoplankton  population  enclosed  in 
30  cu  dm  cylindrical  microcosms  was  subjected  (in 
duplicate)  to  the  following  treatments:  (1)  short 
periods  (15  min)  of  strong  mixing  every  2  to  3  d, 
(2)  addition  of  nutrients  every  2  to  3  d,  (3)  simulta- 
neous mixing  and  addition  of  nutrients  at  the  same 
intervals,  and  (4)  absence  of  mixing  and  nutrient 
additions.  Eight  thirty  liter  culture  vessels  were 
filled  with  sea  water  from  the  Masnou  Nautical 
Harbour  (Barcelona,  Spain)  and  subjected  to  dif- 
ferent conditions  of  stirring  and  nutrient  additions. 
The  contents  of  four  of  the  vessels  were  stirred 
vigorously  for  15  min  every  2  to  3  d.  Two  of  the 
stirred  and  two  of  the  non-stirred  vessels  received 
nitrate,  phosphate  and  silicate  nutrient  additions  at 
the  same  time  intervals.  After  an  initial  bloom 
dominated  by  centric  diatoms,  the  sequence  of 
phytoplankton  assemblages  dominating  in  different 
phases  of  the  experiments  varied  according  to 
treatments.  In  enriched  tubes,  total  numbers  of 
cells  and  diatoms  were  much  higher  than  in  non- 
enriched  tubes,  and  the  initial  bloom  involved 
higher  concentrations  of  large  diatoms.  Mixing  al- 
tered the  abundance  of  several  species,  but  its  most 
apparent  effect  was  proliferation  and  maintenance, 
in  the  vessels  that  also  received  nutrient  addition, 
of  the  large-celled  diatom  Bellerochea  yucatanen- 
sis.  (Miller-PTT) 
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INFLUENCES  OF  RIVER  FLOW  ON  THE  DY- 
NAMICS OF  PHYTOPLANKTON  PRODUC- 
TION IN  A  PARTIALLY  STRATIFIED  ESTU- 
ARY, 

Maryland  Univ.,  Cambridge.  Center  for  Environ- 
mental and  Estuarine  Studies. 
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Marine  Ecology  Progress  Series  MESEDT,  Vol. 
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Descriptors:  'Estuaries,  'River  flow,  'Phytoplank- 
ton, 'Cycling  nutrients,  'Biomass,  'Stratification, 
'Seasonal  variation,  'Nitrogen  cycle,  Chesapeake 


Bay,    Nutrients,    Productivity,    Saline-freshwater 
interfaces. 

The  relationship  was  studied  between  seasonal 
variations  in  phytoplankton  biomass  and  produc- 
tivity in  the  mesohaline  reach  of  the  Chesapeake 
Bay  and  the  riverine  input  of  nitrogen  recycling 
within  the  bay.  The  mesohaline  reach  of  the  bay 
receives  most  of  its  allochthonous  nutrient  input 
from  a  single  source,  the  Susquehanna  River.  Sea- 
ward of  the  turbidity  maximum,  concentrations  of 
dissolved  inorganic  nutrients  decrease  rapidly  as 
phytoplankton  biomass  increases  along  the  salinity 
gradient.  The  annual  cycle  of  riverine  nutrient 
input  is  in  phase  with  phytoplankton  biomass  but 
out  of  phase  with  phytoplankton  productivity  in 
this  region.  Riverine  nutrient  input  and  phyto- 
plankton biomass  peak  during  spring,  but  phyto- 
plankton productivity  peaks  during  the  summer. 
Seasonal  variations  in  biomass  are  correlated  with 
light  and  temperature.  Evidence  is  presented 
which  suggests  that  the  spring  flux  of  nitrogen 
from  the  watershed  and  the  summer  productivity 
maximum  are  coupled  via  the  accumulation  and 
sedimentation  of  phytoplankton  biomass  during 
spring  and  subsequent  recycling  of  regenerated 
nitrogen  into  the  euphotic  zone  during  the 
summer.  It  is  concluded  that  the  occurrence  of 
maximum  productivity  during  summer  in  the  me- 
sohaline reach  of  the  bay  is  a  consequence  of  the 
recycling  of  nitrogen  delivered  to  the  system 
during  the  previous  spring.  Inter-annual  variations 
in  the  magnitude  of  the  summer  productivity  maxi- 
mum appear  to  be  related  to  variations  in  vertical 
stratification  which  influences  the  vertical  flux  of 
regenerated  ammonium  from  the  benthos  to  the 
euphotic  zone.  In  this  context,  the  extent  of  season- 
al oxygen  depletion  during  summer  appears  to  be 
determined  by  riverine  nitrate  input  during  the 
spring  freshet  and  the  strength  and  variability  of 
vertical  stratification  during  summer.  (Author's  ab- 
stract) 
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BLY  CREEK  ECOSYSTEM  STUDY-NITRO- 
GEN EXCHANGE  WITHIN  A  EUHALINE 
SALT  MARSH  BASIN  OF  NORTH  INLET, 
SOUTH  CAROLINA, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
T.  G.  Wolaver,  G.  J.  Whiting,  R.  F.  Dame,  T.  M. 
Williams,  and  J.  D.  Spurrier. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
49,  No.  1/2,  p  107-116,  November  10,  1988.  5  fig,  2 
tab,  34  ref.  NSF  grant  DEB  81 19752. 

Descriptors:  'South  Carolina,  'Ecosystems,  'Salt 
marshes,  'Tidal  marshes,  'Estuaries,  'Nitrogen 
cycle,  Cycling  nutrients,  Wetlands,  Tidal  effects. 

Nitrogen  exchange  within  the  Bly  Creek  basin 
(North  Inlet,  South  Carolina)  was  studied  during 
34  tidal  cycles  between  20  June  1983  and  19  Jun 
1984.  Estimates  of  tidally  mediated  transport  were 
made  along  with  annual  estimates  of  nitrogen  input 
to  the  basin  via  streamwater,  groundwater,  and 
rainwater.  Within  the  basin,  effects  of  the  vegetat- 
ed marsh,  oyster  reef  community,  and  the  tidal 
creek  on  material  transport  were  assessed.  There 
was  a  small,  but  statistically  insignificant,  NH4(-f ) 
export  from  the  basin  through  the  tidal  creek  of 
433  kg  N/yr;  inputs  into  the  basin  via  streamwater, 
groundwater,  and  rain  totalled  78  kg  NH4(  +  )-N/ 
yr.  The  NH4(-t-)  mass  balance  suggests  the  basin  is 
not  a  source  or  a  sink  for  this  constituent  to  the 
surrounding  estuary.  However,  since  the  vegetated 
marsh  surface  imports  about  1500  kg  NH4(  +  )-N/ 
yr,  the  tidal  creek  subsystem  must  act  as  a  source. 
It  is  suggested  that  remobilization  of  NH4(  +  ) 
within  the  tidal  creek  water  column  and/or 
benthic  community  produces  the  ammonium  nec- 
essary to  satisfy  the  input  of  this  constituent  to  the 
vegetated  marsh.  There  was  also  a  small  insignifi- 
cant import  of  nitrate  +  nitrite  into  the  basin 
through  the  tidal  creek  of  158  kg  N/yr.  The  vege- 
tated marsh  is  capable  of  removing  all  the  nitrate 
+  nitrite  potentially  imported  into  this  system  via 
tidal  water,  streamwater,  groundwater,  and  rain. 
There  was  a  significant  dissolved  organic  nitrogen 
(DON)  export  from  the  basin  of  7782  kg  N/yr  or 
1 1.7  g  N/sq  m/yr,  whereas  there  was  a  statistically 
insignificant  import  of  particulate  nitrogen  (PN). 


The  vegetated  marsh  within  the  basin  appears  to 
be  the  main  source  of  DON  material  to  the  basin  as 
a  significant  amount  of  DON  was  exported  both 
during  tidal  inundation  and  via  runoff  during  tidal 
exposure.  Due  to  the  lack  of  statistical  significance 
in  the  tidally  mediated  PN  flux,  it  is  difficult  to 
state  whether  the  basin  is  a  source  or  sink.  Howev- 
er, a  negative  association  between  tidally  mediated 
PN  flux  and  maximum  tidal  height  suggests  that 
the  marsh  surface  is  important  in  removing  PN 
during  high  tide  conditions.  (Author's  abstract) 
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STANDING   STOCK   AND   PRODUCTION   OF 

THE  CHANG  JIANG  (YANGTSE  RIVER)  AND 

THE  ADJACENT  EAST  CHINA  SEA, 

National    Bureau    of   Oceanography,    Hangzhau 

(China).  Second  Inst,  of  Oceanography. 

X.  Ning,  D.  Vaulot,  Z.  Liu,  and  Z.  Liu. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

49,  No.  1/2,  p  141-150,  November  10,  1988.  8  fie,  1 

tab,  46  ref. 

Descriptors:  'China,  'Chang  jiang  River,  'Estu- 
aries, 'Phytoplankton,  'Chlorophyll,  'Primary 
productivity,  Cell  density,  Water  currents,  Particu- 
late matter,  Diatoms,  Light  penetration. 

Cell  density  and  dominant  species  of  eukaryotic 
phytoplankton,  chlorophyll  concentration  and  pri- 
mary production  was  determined  in  the  Chang 
jiang  estuary  and  dilution  zone  in  January  and  July 
1986.  Although  the  investigated  area  is  subject  to  a 
variety  of  influences  from  the  Chang  Jiang,  the 
Taiwan  Current,  and  the  Yellow  Sea  Current  that 
results  in  very  complicated  spatial  patterns  that 
classical  oceanographic  ship  observations  can  only 
imperfectly  resolve,  a  clear  zonation  of  phyto- 
plankton was  revealed  in  summer.  In  winter,  phy- 
toplankton was  dominated  by  small  cells  (<  10 
microm),  closely  associated  to  particulate  matter. 
In  summer,  the  most  striking  feature  of  chlorophyll 
and  primary  production  distributions  was  the  pres- 
ence of  sharp  maxima  localized  about  100  km 
offshore  at  salinities  between  25  and  30%  and 
related  to  diatom  populations.  The  critical  factor 
responsible  for  these  maxima  was  the  increased 
light  availability  following  sedimentation  of  the 
particulate  matter  originating  from  the  river,  as 
observed  in  front  of  other  major  world  rivers  such 
as  the  Zaire  and  the  Amazon.  This  photosynthetic 
activity  resulted  in  high  oxygen  concentrations  and 
phosphate  depletion  in  the  surface  layer.  In  both 
seasons,  in  situ  areal  productivity  and  light  avail- 
ability were  related  by  a  simple  empirical  relation- 
ship similar  to  that  established  for  other  medium- 
sized  estuaries.  The  established  validity  of  this  rela- 
tionship could  considerably  simplify  future  biologi- 
cal oceanography  studies  in  this  zone  since  photo- 
synthetic  production  could  be  computed  from  sur- 
face irradiance,  concentrations  of  chlorophyll,  and 
suspended  matter  obtained  either  from  shipboard 
measurements  or  remote  sensing.  (Miller-PTT) 
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MICROBIOMASS   STRUCTURE  AND   RESPI- 
RATORY   ACTIVITY    OF    MICRONEUSTON 
AND    MICROPLANKTON    IN    THE    NORTH- 
WESTERN   MEDITERRANEAN    SEA    INFLU- 
ENCED BY  RHONE  RIVER  WATER, 
Centre  d'Oceanologie  de  Marseille  (France). 
T.  Mimura,  J.  Romano,  and  Y.  Souza-Lima. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
49,  No.  1/2,  p  151-162,  November  10,  1988.  1  fig,  7 
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Descriptors:  'Biomass,  'Plankton,  'Respiration, 
•Mediterranean  Sea,  Rhone  River,  Neuston,  Dy- 
namics, Organic  carbon,  Biochemical  oxygen 
demand,  Chlorophyll,  Muramic  acid,  Adenosine 
triphosphate. 

The  relationships  between  respiratory  activity  and 
accumulation  dynamics  of  microneustonic  commu- 
nities in  the  surface  microlayer  were  studied.  Sur- 
face microlayers  collected  in  the  northwestern 
Mediterranean  Sea  showed  significant  enrichment 
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of  particulate  organic  carbon  (POC),  ATP,  chloro- 
phyll, muramic  acid  (a  specific  bacterial  biomass 
indicator)  and  total  viable  bacterial  count.  Mean 
enrichment  factors  for  muramic  acid  (52.6)  and 
total  bacterial  count  (38.4)  were  clearly  higher 
than  that  for  chlorophyll  (19.8).  Although  phyto- 
neuston  and  bacterio-neuston  appeared  to  have 
lower  ATP  levels,  particularly  in  brackish  water 
areas,  compared  with  plankton,  the  bacterioneus- 
ton  exhibited  higher  viability  than  bacterioplank- 
ton  found  in  the  corresponding  underlying  waters. 
Biochemical  oxygen  demand  (BOD)  and  electron 
transport  systems  (ETS)  measurements  clearly 
showed  enhanced  respiratory  activities  (up  to 
765.1  microliter  o2/l/h)  in  the  microlayers  com- 
pared to  underlying  bulk  waters.  Data  comparison 
between  BOD,  ETS,  POC,  salinity  and  microbio- 
mass  estimates  suggests  that  the  measured  respira- 
tory activities  (BOD  and  ETS)  were  well  associat- 
ed with  bacterial  populations  in  both  the  micro- 
layer  and  bulk  waters.  (Author's  abstract) 
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IS  THE  LOWER  HUDSON-RARLTAN  ESTU- 
ARY A  SUITABLE  HABITAT  FOR  GONYAU- 
LAX  TAMARENSIS, 

National  Marine  Fisheries  Service,  Highlands,  NJ. 
Sandy  Hook  Lab. 

J.  B.  Mahoney,  D.  Hollomon,  and  R.  Waldhauer. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
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Descriptors:  *Estuaries,  *Bays,  *Dinoflagellates, 
•Gonyaulax,  *Aquatic  habitats,  Metals,  Water 
quality,  Bioassay,  Nutrients,  Nitrogen,  Phospho- 
rus, Vitamins. 

A  series  if  bioassays  were  conducted  on  water 
collected  from  two  locales  in  Lower  New  York 
Bay  from  July  through  September,  the  usual 
period  of  flagellate  maxima.  In  the  assays,  Gonyau- 
lax tamarensis  growth  regulation  by  nitrogen, 
phosphorous  and  vitamins  was  relatively  unimpor- 
tant, less  important  than  that  of  one  or  more  com- 
ponents of  a  metals  mix.  Nitrogen  had  a  primary 
limiting  role  or  shared  primary  importance  with 
other  enrichments  in  just  7%  and  18%  of  the 
assays,  respectively;  phosphorous  and  vitamins 
were  less  limiting.  Growth  inhibition  in  the  assays, 
which  could  be  relieved  by  chelation  and/or  treat- 
ment of  the  water  with  activated  carbon,  was 
prevalent.  Assuming  the  persistence  of  similar 
chemical  water  quality  in  Lower  New  York  Bay, 
the  results  suggest  that,  although  nutrient  limita- 
tion of  G.  tamarensis  would  be  improbable,  this 
habitat  would  not  be  generally  favorable.  Howev- 
er, because  the  dinoflagellate  grew  relatively  well 
in  the  unenriched,  untreated  bay  water  in  20%  of 
the  assays,  and  at  least  survived  in  most  of  the 
remainder,  the  chemical  water  quality  does  not 
appear  to  exclude  it.  It  is  concluded  that  G.  tamar- 
ensis is  unlikely  to  become  a  principal  resident 
phytoplankter  in  the  bay,  assuming  its  introduc- 
tion, but  it  may  be  able  to  establish  itself  temporari- 
ly when  the  water  quality  is  favorable  for  all 
species.  (Author's  abstract) 
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EFFECTS  OF  SEDIMENT  ORGANICS,  DETRI- 
TAL  INPUT,  AND  TEMPERATURE  ON  DE- 
MOGRAPHY, PRODUCTION,  AND  BODY 
SIZE  OF  A  DEPOSIT  FEEDER, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 

Ecology  and  Evolution. 

J.  S.  Levinton,  and  S.  Stewart. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

49,  No.  3,  p  259-266,  November  30,  1988.  5  tab,  4 

fig,  21  ref.  National  Science  grant  OCE8509539. 

Descriptors:  'Marine  environment,  *Sediments, 
•Estuaries,  'Organic  matter,  *Temperature  effects, 
Detritus,  Aquatic  plants,  Spartina,  Ulva,  Carbon, 
Nitrogen,  Biomass,  Dynamics. 

In  spring,  organic  detritus  enters  temperate  marine 
nearshore  habitats  during  a  period  of  changing 
temperature  and  often  shifting  detrital  quality.  The 
interacting  roles  of  sedimentary  organic  matter, 
detrital  quality  (Spartina  versus  Ulva  input),  and 
varying  temperature  on  the  population  dynamics 


and  biomass  productivity  of  the  common  near- 
shore  oligochaete  Paranais  litoralis  was  investigat- 
ed. During  the  phase  of  population  increase,  detri- 
tal input  had  the  same  positive  effects  on  popula- 
tion size,  irrespective  of  the  specific  detrital  type 
or  temperature.  Later,  however,  the  populations 
overexploited  available  resources,  and  crashes  oc- 
curred in  the  order:  (1)  high  temperature-Spartina, 
(2)  low  temperature-Spartina,  (3)  high  tempera- 
ture-Ulva,  and  (4)  low  temperature-Ulva.  In  con- 
trast, biomass  productivity  was  negatively  affected 
by  temperature.  Carbon  and  nitrogen  analyses  of 
the  sediment,  detritus,  and  worms  were  used  to 
calculate  the  nutritional  value  of  the  sedimentary 
carbon  and  nitrogen.  At  15  C,  0.8%  of  the  nitrogen 
in  the  sediment  was  usable  by  the  worms,  while  the 
conversion  efficiency  on  detritus  was  20  to  30%. 
For  carbon,  about  0.2%  of  the  sediment  was  con- 
verted, whereas  about  5%  of  the  detrital  carbon 
was  converted.  These  numbers  are  somewhat 
lower  at  25  C.  Results  suggest  that  the  overwhelm- 
ing majority  of  carbon  and  nitrogen  in  the  sedi- 
ment is  useless  for  deposit  feeder  nutrition.  The 
large  absolute  amount,  however,  still  may  subsidize 
considerable  deposit  feeder  production.  In  effect,  a 
small  percentage  conversion,  multiplied  by  a  large 
availability,  results  in  a  considerable  yield  from  the 
sedimentary  organic  matter.  Pulses  of  detrital  addi- 
tion, however,  may  be  nutritionally  valuable.  (Au- 
thor's abstract) 
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INFLUENCE  OF  RUNOFF  ON  INTERTIDAL 
MUDFLAT  BENTHIC  COMMUNITIES, 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
For  primary  bibliographic  entry  see  Field  5C. 
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REPRODUCTIVE  CONDITION  OF  DUNGE- 
NESS  CRABS,  CANCER  MAGISTER,  AT  OR 
NEAR  LOG  TRANSFER  FACILITIES  IN 
SOUTHEASTERN  ALASKA, 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 
Auke  Bay  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10546 


EFFECT  OF  SALINITY  ON  THE  MICROBIAL 
MINERALIZATION  OF  TWO  POLY  ACRYLIC 
AROMATIC  HYDROCARBONS  IN  ESTUA- 
RINE  SEDIMENTS, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
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SPATIAL  VARIATIONS  IN  THE  SULFUR 
CHEMISTRY  OF  SALT  MARSH  SEDIMENTS 
AT  NORTH  INLET,  SOUTH  CAROLINA, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2J. 
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MENTS  FROM  CENTRAL  CHILE, 

Concepcion  Univ.  (Chile).  Dept.  de  Oceanologia. 
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Descriptors:  *Benthic  fauna,  *Macroinvertebrates, 
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The  benthic  assemblages  in  two  Central  Chile  em- 
bayments  were  studied  from  quantitative  samples 
collected  from  15  sites  at  depths  of  8-65  m.  The 
macrobenthic  infauna  (>0.5  mm)  of  both  bays  was 
greatly  dominated  by  polychaetes.  Some  93  taxa 
were  identified,  of  which  51  were  polychaetes. 
The  average  macrofaunal  abundance  for  all  sta- 
tions (15,021  ind./sq  m)  is  very  close  to  the  values 
reported  for  the  neighboring  areas.  Numerical  clas- 
sification and  ordination  of  sites  resulted  in  three 
site-groups  mostly  reflecting  differences  in  the 
bottom  sediments:  the  muddy-bottom  stations  of 
Concepcion  Bay  and  the  shelf-associated  stations, 
the  sandy-bottom  stations  of  San  Vicente  Bay  and 
a  heavily  polluted  station  at  San  Vicente  port. 
Classification  of  species  showed  that  the  muddy- 
bottom  stations  and  the  sandy-bottom  sites  had 
characteristic  species  assemblages.  The  macro- 
faunal assemblages  presented  high  dominance 
values,  which  were  due  to  the  high  numerical 
abundances  of  a  few  species  in  the  collections. 
(Author's  abstract) 
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NITROGEN  AS  A  FACTOR  AFFECTING 
ALGAL  GROWTH  POTENTIAL  OF  AN  OLI- 
GOTROPHY COASTAL  ENVIRONMENT  OF 
EASTERN  MEDITERRANEAN  SEA, 

Democritos    Nuclear    Research    Center,    Athens 

(Greece). 

L.  Ignatiades,  and  N.  Moschopoulou. 
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Descriptors:  *Limiting  nutrients,  *Marine  algae, 
•Marine  environment,  *Phytoplankton,  *Algal 
growth,  *Nutrients,  'Nitrogen,  'Oligotrophy, 
Chlorophyll  a,  Aegean  Sea,  Mediterranean  Sea, 
Ammonium,  Bioassay,  Coastal  waters. 

The  potential  nitrogen  limitation  to  chlorophyll  a 
production  in  surface  waters  of  Saronicos  Gulf, 
Aegean  Sea,  was  assayed  using  the  alga  Pavlova 
lutheri  as  the  test  organism.  The  oligotrophy  and 
eutrophic  water  types  of  this  area  were  compared 
by  in  situ  and  in  vitro  chlorophyll  a  production 
estimations.  Additions  of  ammonium  alone  as  well 
as  in  combination  with  complete  nutrient  enrich- 
ment were  made  to  the  oligotrophy  waters,  and 
the  algal  growth  yield  was  determined  and  com- 
pared with  the  corresponding  yield  in  unenriched 
water  cultures.  The  results  from  routine  nutrient 
analysis  and  bioassay  experimentation  support  the 
view  that  nitrogen  has  a  priority  among  the  factors 
limiting  phytoplankton  growth  in  the  Eastern 
Mediterranean  Sea.  (Author's  abstract) 
W89- 10621 

SELECTING  FACTORS  IN  POLYCHAETE 
COMMUNITIES  OF  CENTRAL  MEDITERRA- 
NEAN COASTAL  LAGOONS, 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 

Dipt,  di  Biologia  Animale  e  dell  'Uomo. 

M.  F.  Gravina,  G.  D.  Ardizzone,  and  A. 

Giangrande. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  73,  No.  4,  p  465-476,  1988.  6  fig,  2 

tab,  34  ref. 

Descriptors:  *Coastal  lagoons,  *Polychaetes,  Spe- 
cies distribution,  Salinity,  Trophic  level,  Mediter- 
ranean Sea,  Italy,  Multivariate  analysis,  Brackish 
water,  Ordination  model. 

The  Polychaete  communities  of  six  coastal  lagoons 
of  Central  italy  were  studied.  Descriptive  and  mul- 
tivariate analyses  were  carried  out  in  order  to 
explain  the  main  environmental  factors  influencing 
the  Polychaete  distribution  pattern.  The  40  sites 
sampled  represent  a  wide  range  of  ecological  situa- 
tions, from  those  mostly  influenced  by  the  sea 
towards  the  insulated  ones,  through  different 
trophic  conditions.  All  the  stations  were  sampled 
in  January,  April,  July  and  October  in  order  to 
provide  evidence  for  seasonal  variations.  Forty- 
two  species  of  Polychaetes  were  identified,  most  of 
them  marine  species  often  occurring  in  sheltered 
coastal  areas,  some  opportunistic  and  others  typi- 
cal of  brackish  waters.  The  multidimensional  anal- 
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ysis  gave  evidence  for  two  main  gradients  in  the 
ordination  models  obtained,  whose  mostly  impor- 
tant descriptive  factors  were  salinity  and  trophic 
status.  Therefore  two  main  environmental  factors, 
namely  marine  influence  (i.e.  sea-lagoon  exchange) 
and  eutrophic  inputs  (as  measure  of  the  inflow  of 
freshwater)  appeared  to  play  an  important  role  in 
influencing  the  Polychaete  distribution  of  the  in- 
vestigated coastal  lagoons.  (Author's  abstract) 
W89- 10622 


PHOTO-OXIDATION  OF  DISSOLVED  OR- 
GANIC MATTER  FOR  TRACE  METAL  ANAL- 
YSIS, 

North  Carolina  Univ.,  Chapel  Hill.  School  of 
Public  Health. 

For  primary  bibliographic  entry  see  Field  7B. 
W89- 10636 


INTERPRETATION  OF  TRANSIENT  PORE 
PRESSURES  IN  SALT  MARSH  SEDIMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
W.  K.  Nuttle. 

Soil  Science  SOSCAK,  Vol.  146,  No.  6,  p  391-402, 
December  1988.  10  fig,  2  tab,  14  ref.  NSF  Grant 
No.  BSR  8306433,  MIT  Sea  Grant  College  Pro- 
gram NOAA,  Office  of  Sea  Grant  No.  NA84AA- 
D-00046. 

Descriptors:  'Wetlands,  *Salt  marshes,  'Sediment- 
water  interfaces,  *Pore  pressure,  Hydraulic  prop- 
erties, Lysimeters,  Flow  models,  Mass  balance 
equations,  Specific  storage,  Hydraulic  conductivi- 
ty, Massachusetts. 

The  hydraulic  properties  of  salt  marsh  sediments 
can  be  estimated  by  analyzing  the  transient  pore 
pressure  response  that  follows  the  addition  of 
water  to  the  surface  of  the  sediment.  This  method 
is  demonstrated  for  pore  pressures  observed  in  a 
lysimeter  containing  a  137  L  sample  of  sediment 
from  Belle  Isle  Marsh  in  Boston,  MA.  The  specific 
storage,  also  called  differential  moisture  capacity, 
of  the  sediment  is  determined  from  the  net  change 
in  pressure  at  equilibrium  following  the  addition  of 
a  known  volume  of  water,  and  the  hydraulic  diffu- 
sivity,  the  ratio  of  hydraulic  conductivity  to  specif- 
ic storage,  is  determined  from  the  time  scale  over 
which  transient  pressure  conditions  persist.  The 
linearized  mass  balance  equation  is  the  basis  for  the 
interpretation  of  the  transient  time  scale,  even 
though  the  linear  theory  is  a  relatively  poor  repre- 
sentation of  the  actual  conditions  in  the  sediment. 
Numerical  simulations  with  a  saturated-desaturated 
flow  model  show  that  estimates  of  hydraulic  con- 
ductivity are  not  severely  biased  by  the  approxi- 
mate nature  of  the  linear  theory  underlying  the 
interpretation  of  the  pressure  data.  The  specific 
storage  of  the  sediment  sample  was  found  to  be 
0.0005/cm,  and  the  saturated  hydraulic  conductivi- 
ty was  0.0005  cm/s.  Effects  of  desaturation  on  the 
hydraulic  properties  were  observed  below  an  ap- 
parent air-entry  threshold  of  -10  cm.  Estimates  of 
the  specific  storage  followed  an  unexpected  trend 
as  conditions  in  the  sediment  became  more  unsatu- 
rated, possibly  caused  by  the  macroporosity  of  salt 
marsh  sediment.  (Author's  abstract) 
W89- 10645 


LIGHT  RESPONSES  OF  A  SUBMERSED  MA- 
CROPHYTE:  IMPLICATIONS  FOR  SURVIVAL 
IN  TURBID  TIDAL  WATERS, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  21. 
W89- 10651 


NATURAL  TRACE  METAL  CONCENTRA- 
TIONS IN  ESTUARINE  AND  COASTAL 
MARINE  SEDIMENTS  OF  THE  SOUTHEAST- 
ERN UNITED  STATES, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
For  primary  bibliographic  entry  see  Field  2K. 
W89- 10655 


DEGRADATION  OF  MANGROVE  LEAVES  IM- 
MERSED IN  THE  ESTUARY  OF  NAKAMA 
RIVER,  OKINAWA, 


Kochi  Univ.  (Japan).  Faculty  of  Agriculture. 
S.  Angsupanich,  H.  Miyoshi,  and  Y.  Hata. 
Nippon  Suisan  Gakkaishi  NSUGAF,  Vol.  55,  No. 
1,  p   147-151,  January   1989.  4  fig,  2  tab,   15  ref. 

Descriptors:  'Mangrove  swamps,  'Decomposing 
organic  matter,  'Estuarine  environment,  Plant  tis- 
sues, Amino  acids,  Dry  matter,  Carbohydrates, 
Japan,  Leaves. 

The  fate  of  four  kinds  of  mangrove  leaves  im- 
mersed in  mid  and  lower  estuaries  of  Nakama 
River,  Iriomote  Island,  Okinawa,  was  examined 
using  a  litter  bag  technique.  The  times  required  for 
loss  of  half  the  initial  ash-free  dry  weight  of  im- 
mersed leaves  were  13-16  days  for  Avicennia 
marina,  17-18  days  for  Rhizophora  stylosa,  24-34 
days  for  Sonneratia  alba  and  52-65  days  for  Bru- 
guiera  gymnorrhiza.  The  rates  of  degradation  of 
mangrove  leaves  immersed  in  the  lower  estuary 
appeared  to  be  slightly  faster  than  those  immersed 
in  the  mid-estuary.  Non-cellulose  carbohydrate 
contents  of  the  decaying  leaves  were  about  3-20% 
of  the  corresponding  ash-free  dry  weight  which 
tended  to  decrease  towards  the  end  of  the  experi- 
ment. On  the  contrary,  the  levels  of  the  amino  acid 
contents  in  the  decaying  leaves  were  rather  com- 
plex and  apparently  increased  during  some  periods 
of  immersion  except  the  case  of  A.  marina.  (Au- 
thor's abstract) 
W89- 10660 


ECOLOGICAL  STATUS  OF  THE  SEDIMENT 
COMMUNITIES  OF  CASTRIES  HARBOUR,  ST 
LUCIA,  WEST  INDIES, 

Caribbean  Environmental  Health  Inst.,  Castries 
(St.  Lucia). 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10662 


ECOLOGICAL  PLANNING:  A  POSSIBLE 
METHOD  FOR  THE  CHOICE  OF  AQUACUL- 
TURAL  SITES, 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrobiolo- 

gie  Marine. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-10664 


SEDIMENT-WATER  EXCHANGE  OF  DIS- 
SOLVED NUTRIENTS  AT  AN  INTERTIDAL 
SITE  IN  THE  UPPER  REACHES  OF  THE  BAY 
OF  FUNDY, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Dept.  of  Fisheries  and  Oceans. 
P.  D.  Keizer,  B.  T.  Hargrave,  and  D.  C.  Gordon. 
Estuaries  ESTUDO,  Vol.  12,  No.  1,  p  1-12,  March 
1989.  8  fig,  2  tab,  34  ref. 

Descriptors:  'Estuaries,  'Sediment-water  inter- 
faces, 'Intertidal  areas,  'Nutrients,  Nitrates,  Phos- 
phates, Silicates,  Phytoplankton,  Algae,  Primary 
productivity,  Suspended  particulate  material,  Cum- 
berland Basin,  Bay  of  Fundy,  Canada. 

Concentrations  of  dissolved  nitrate,  silicate,  and 
phosphate  in  water  flooding  intertidal  sediments  at 
Pecks  Cove  and  along  the  axis  of  Cumberland 
Basin,  Bay  of  Fundy  were  measured  throughout 
the  year.  Exchanges  of  dissolved  nutrients  between 
intertidal  sediments  and  overlying  water  were 
measured  by  enclosing  water  in  chambers  over 
undisturbed  sediment.  Nitrate  concentrations  in  the 
water  usually  decreased  during  incubations  while 
silicate  was  released  by  sediments  during  summer 
and  consumed  during  fall.  Particles  which  settled 
in  sediment  raps  exposed  during  periods  of  high 
tide  were  stirred  in  filtered  seawater  to  measure 
nutrient  exchange.  The  flux  of  nutrients  between 
the  intertidal  sediments  and  settled  particles  and 
seawater  was  estimated  from  incubation  experi- 
ments and  the  observed  nitrogen  content  in  surface 
sediments  and  suspended  particulate  material. 
There  was  a  net  import  of  dissolved  nitrate  and 
silicate  into  Cumberland  Basin  from  Chignecto 
Bay  during  early  summer;  at  all  other  times  there 
was  a  net  export.  Despite  the  low  primary  produc- 
tivity and  rigorous  physical  environment,  biologi- 
cal activity  has  a  measurable  impact  on  dissolved 
nutrient  concentrations  in  the  waters  of  Cumber- 
land Basin.  (Author's  abstract) 


W89- 10668 


MATHEMATICAL  MODEL  OF  THE  BROWN 
TIDE, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 

Applied  Mathematics  and  Statistics. 

E.  Beltrami. 

Estuaries   ESTUDO,   Vol.    12,   No.    1,   p    13-17, 

March  1989.  3  fig,  8  ref. 

Descriptors:  'Water  pollution  effects,  'Brown 
tide,  'Coastal  waters,  'Eutrophication,  'Algal 
growth,  'Mathematical  models,  Computer  models, 
Water  temperature,  Salinity,  Nutrients,  Tides, 
Rainfall,  Seasonal  variation,  Population  dynamics, 
Long  Island. 

A  differential  equation  model  is  proposed  for 
brown  tide  algae  blooms  in  the  coastal  waters  of 
Long  Island  which  provides  a  plausible  mechanism 
for  the  underlying  dynamics.  Growth  rates  depend 
on  annual  variations  in  temperature  and  salinity. 
The  maximum  population  density  is  effectively 
limited  by  the  availability  of  a  favorable  concentra- 
tion of  nutrients,  together  with  zooplankton  graz- 
ing. Salinity  depends  on  rainfall  while  nutrient 
concentration  is  influenced  by  tidal  flushing.  The 
first  of  these  factors  is  aperiodic,  the  second  peri- 
odic, in  time.  The  resulting  nonlinear  model  distin- 
guishes between  'fast'  algae  growth  and  'slow' 
long-term  changes  in  nutrients  and  salinity.  Be- 
cause of  this,  one  can  show  that  explosive  increases 
of  algae  densities  will  occur  infrequently  at  sporad- 
ic intervals.  Computer  trials  with  the  model  appear 
to  replicate  many,  if  not  all,  of  the  essential  fea- 
tures of  the  observed  bloom.  (Author's  abstract) 
W89- 10669 


SEDIMENT  ACCUMULATION  AT  A  FRINGE 
MARSH  DURING  TRANSGRESSION, 

OYSTER,  VIRGINIA, 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Oceanography. 

G.  F.  Oertel,  G.  T.  F.  Wong,  and  J.  D.  Conway. 

Estuaries   ESTUDO,   Vol.    12,   No.    1,   p    18-26, 

March  1989.  4  fig,  3  tab,  12  ref. 

Descriptors:  'Paleolimnology,  'Sedimentation, 
'Water  level  fluctuations,  'Sea  level,  'Wetlands, 
'Tidal  marshes,  Fringe  marshes,  Tides,  Lead  ra- 
dioisotopes, Geochronology,  Outwash,  Virginia, 
'Geomorphology. 

A  variety  of  processes  and  sources  account  for  the 
total  accumulation  of  sediment  on  a  fringe  marsh. 
The  rates  of  accretion  across  Brockenberry  fringe 
marsh  at  the  south  end  of  the  Delmarva  Peninsula, 
Virginia,  were  determined  by  Pb-210  radiogeoch- 
ronology.  Rates  are  governed  by  the  surface  eleva- 
tion with  respect  to  mid-tide  elevation,  the  rate  of 
sea  level  rise,  and  outwash  from  the  mainland. 
Only  some  portions  of  the  fringe  marsh  are  able  to 
keep  pace  with  sea  level  rise  and  thus  migrate  up 
the  mainland  slope  during  transgression.  (Author's 
abstract) 
W89- 10670 


MEASUREMENTS  OF  CORDGRASS,  SPAR- 
TINA  ALTERNIFLORA,  PRODUCTION  IN  A 
MACROTIDAL   ESTUARY,   BAY   OF  FUNDY, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Dept.  of  Fisheries  and  Oceans. 
P.  J.  Cranford,  D.  C.  Gordon,  and  C.  M.  Jarvis. 
Estuaries   ESTUDO,    Vol.    12,    No.    1,   p   27-34, 
March  1989.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Bay  of  Fundy,  'Canada,  'Estuaries, 
'Salt  marshes,  'Tidal  marshes,  'Marsh  plants, 
'Spartina,  'Tidal  floods,  'Primary  productivity, 
Plant  growth.  Population  dynamics,  Minas  Basin. 

A  one-year  field  study  was  conducted  of  the 
growth,  mortality,  and  loss  dynamics  of  a  Spartina 
alterniflora  low  marsh  in  the  Minas  Basin,  a  macro- 
tidal  estuary  at  the  head  of  the  Bay  of  Fundy.  Data 
were  used  to  examine  the  suitability  of  four  meth- 
ods for  estimating  annual  net  aerial  primary  pro- 
duction (NAPP)  of  a  marsh  subject  to  energetic 
tidal  flooding.  Shoots  start  to  grow  in  April  and 
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reach  maximum  height  (about  0.5  m)  and  weight  in 
October.  Maximum  shoot  density  (900-1600/sq  m) 
occurs  around  June  and  drops  thereafter  due  to  the 
export  of  entire  shoots.  The  average  shoot  pro- 
duces about  seven  leaves  and  at  least  2-3  are  lost 
during  the  growing  season.  All  remaining  vegeta- 
tion dies  before  the  end  of  November.  Methods 
based  on  harvesting  vegetation  underestimated 
NAPP,  especially  at  lower  elevations  where  export 
is  greater  due  to  more  frequent  and  prolonged  tidal 
flooding.  The  highest  NAPP  values,  on  the  order 
of  500-600  g/sq  m/yr,  were  obtained  using  meth- 
ods based  on  the  population  dynamics  of  individual 
shoots.  These  methods  are  recommended  for  ener- 
getic tidal  environments  because  they  include  the 
production  of  vegetation  exported  during  the 
growing  season.  (Author's  abstract) 
W89- 10671 

EFFECTS  OF  HYDROCARBONS  ON  THE  SET- 
TING OF  THE  AMERICAN  OYSTER,  CRAS- 
SOSTREA  VIRGINICA,  IN  INTERTIDAL 
HABITATS  IN  SOUTHEASTERN  NORTH 
CAROLINA, 

North  Carolina  Univ.,  Wilmington.  Dept.  ot  Biol- 
ogy- 
For  primary  bibliographic  entry  see  Field  5C. 

W89-10672 

STABLE  CARBON  ISOTOPIC  EVIDENCE  FOR 
SOURCES  OF  PARTICULATE  ORGANIC 
CARBON  FOUND  IN  SEA  FOAM, 

South  Carolina  Univ.,  Columbia.  Marine  Science 

Program. 

S.  L.  Harden,  and  D.  F.  Williams. 

Estuaries   ESTUDO,   Vol.    12,   No.    1,   p   49-56, 

March  1989.  6  fig,  1  tab,  42  ref. 

Descriptors:  *Bubbles,  'Isotope  studies,  'Particu- 
late  matter,  *Phytoplankton,  *Algae,  *Organic 
carbon,  *Sea  foam,  Particulate  organic  carbon,  Or- 
ganic matter,  Stable  carbon  isotopes,  Seasonal  vari- 
ation, South  Carolina. 

Particulate  organic  carbon  (POC)  found  in  sea 
foam  and  water  samples  from  North  Inlet,  South 
Carolina,  were  examined  for  their  delta-carbon- 13 
isotopic  composition.  Sea  foam  POC  delta-carbon- 
13  values  ranged  from  -20.4  to  -24.6  per  mil  (mean 
=  -22.3)  and  water  POC  delta-carbon- 13  values 
ranged  from  -21.0  to  -28.5  per  mil  (mean  =  -22.4). 
Temporal  trends  in  sea  foam  and  water  POC  indi- 
cate that  delta-carbon- 13  values  for  both  POC 
components  are  depleted  in  the  colder  months  and 
enriched  in  the  warmer  months.  Measurement  of 
delta-carbon- 13  from  potential  sources  for  organic 
matter  found  in  sea  foam,  combined  with  data  on 
macroalgae  productivity  and  phytoplankton  bio- 
mass,  indicates  that  macroalgae  are  the  principle 
source  of  POC  for  sea  foam  in  the  colder  months. 
In  the  warmer  months,  phytoplankton  appear  to  be 
more  important  contributors.  The  observed  water 
POC  delta-carbon- 13  values  were  always  depleted 
relative  to  foam  POC  delta-carbon- 13  values.  This 
isotopic  difference  may  result  from  chemical  segre- 
gation during  sea  foam  formation  or  may  reflect 
dissolved  organic  carbon  delta-carbon- 1 3  values 
from  terrestrial  origins.  (Author's  abstract) 
W89-10673 


SIMPLE  MODEL  SYSTEM  FOR  SMALL 
SCALE  IN  VITRO  STUDY  OF  ESTUARINE 
SEDIMENT  ECOSYSTEMS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Genetics  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10702 

SALTMARSH  PONDS -A  PREFERRED  HABI- 
TAT FOR  MAGNETOTACTIC  BACTERIA, 

Bath  Univ.  (England).  School  of  Chemistry. 
N.  H.  C.  Sparks,  J.  Lloyd,  and  R.  G.  Board. 
Letters  in  Applied  Microbiology  LAMIE7,  Vol.  8, 
No.  3,  p  109-111,  March  1989.  1  fig,  1  tab,  11  ref. 

Descriptors:  *Wetlands,  *Aquatic  bacteria,  *Iron 
bacteria,  *Magnetotactic  bacteria,  *Salt  marshes, 
'Intertidal  areas,  Littoral  environment,  Aquatic 
habitats,  Ecological  distribution. 


Magnetotactic  bacteria  synthesize  intracellular 
crystals  of  the  magnetic  iron  oxide,  magnetite.  The 
crystals  are  aligned  within  the  cell  where  they 
function  as  a  bar  magnet,  orienting  the  cell  such 
that  flagella  action  will  propel  it  along  the  geomag- 
netic field.  Although  considered  to  be  ubiquitous, 
very  little  is  known  about  their  ecology.  The  aim 
of  this  survey  was  to  identify  a  habitat  particularly 
suited  to  these  organisms.  Sediment  and  the  over- 
lying water  samples  were  collected  from  67  fresh 
and  38  salt  water  sites  in  the  UK.  Only  13%  (5)  of 
the  samples  taken  from  salt  water  sites  were  nega- 
tive for  magnetotactic  bacteria  compared  with 
47.7%  (32)  of  the  fresh  water  sites.  Of  the  7  types 
of  salt  water  habitats  examined,  saltmarsh  ponds 
were  found  to  be  most  suited  to  magnetotactic 
bacteria,  96%  (25/26)  of  sites  being  positive.  (Au- 
thor's abstract) 
W89-10705 


Estuaries — Group  2L 

Methane  oxidation  in  the  anoxic  sediments  of  Skan 
Bay,  Alaska  resulted  in  fractionation  of  carbon  and 
hydrogen  isotopes  in  methane.  Isotope  fractiona- 
tion factors  were  estimated  by  fitting  methane  con- 
centration, delta-C13-CH4,  and  delta-D-CH4  data 
with  depth  distributions  predicted  by  an  open 
system,  steady  state  model.  Assuming  that  molecu- 
lar diffusion  coefficients  for  C12-CH4,  C13-CH4, 
and  C12-CH3D  are  identical,  the  predicted  frac- 
tionation factors  were  0.0088 +  or-0.00 13  and 
1.157  +  or-0.023  for  carbon  and  hyrdogen  isotopes, 
respectively.  If  aqueous  diffusion  coefficients  for 
the  different  isotopic  species  of  methane  differ 
significantly,  the  predicted  fractionation  factors  are 
larger  by  an  amount  proportional  to  the  diffusion 
isotope  effect.  (Author's  abstract) 
W89-10724 


PARTICULATE  ORGANIC  SULFUR  IN  THE 
WATERS  OF  THE  SOUTHERN  CALIFORNIA 

BIGHT'  L         T         I     11        ^A 

Scripps  Institution  of  Oceanography,  La  Jolla,  LA. 

Inst,  of  Marine  Resources. 

P.  A.  Matrai,  and  R.  W.  Eppley. 

Global  Biogeochemical  Cycles  GBCYEP,  Vol.  3, 

No    1,  p  89-103,  March  1989.  6  fig,  4  tab,  42  ref. 

DOE     Grants     DE-F05-85-ER60336     and     DE- 

FG05085-ER60339.  NSF  grant  OCE86- 13685. 

Descriptors:  'Geochemistry,  *Sulfur,  'Suspended 
solids,  'Particulate  matter,  'Bights,  Organic  com- 
pounds, Nitrogen,  California,  Water  column,  Chlo- 
rophyll a,  Organic  carbon,  Plankton. 

The  organic  sulfur  content  of  suspended  and  sink- 
ing particulate  matter  was  examined  in  the  upper 
1000  m  of  the  water  column  in  the  Southern  Cali- 
fornia Bight.  Depth  distributions  (POS)  showed  a 
subsurface  maximum  in  most  stations  that  deep- 
ened offshore.  POS  concentrations  in  suspended 
matter  averaged  1.26  +  or-0.50  micrograms  S/l 
within  the  euphotic  zone  during  the  two  cruises 
analyzed  (August  and  October,  1987).  The  down- 
ward fluxes  of  mass,  carbon,  nitrogen  and  sulfur  of 
sinking  particulate  matter  increased  with  increas- 
ing sample  depth  to  350  m  in  the  water  column. 
Fluxes  were  similar  during  the  three  deployments. 
POS  was  correlated  with  and  directly  proportional 
to  particulate  organic  carbon,  particulate  organic 
nitrogen,  and  chlorophyll  a  in  the  suspended  mate- 
rial. Similar  correlations  were  obtained  in  the  trap 
material  although  a  positive  POC  intercept  value 
suggested  the  presence  of  more  refractory  materi- 
al, with  sulfur  being  selectively  removed  relative 
to  carbon.  The  average  molar  ratios  were 
C:N:S:  =  224:27:1  in  suspended  and  119:17:1  in 
sinking  particulate  organic  matter.  Particulate  or- 
ganic sulfur  appeared  to  have  a  biological  origin, 
most  likely  planktonic.  (Author's  abstract) 
W89-10714 


DIFFUSIVE     FLUX    OF    METHANE    FROM 
WARM  WETLANDS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2H. 
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METHANE  HYDRATES  AND  GLOBAL  CLI- 
MATE, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2H. 
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CARBON  AND  HYDROGEN  ISOTOPE  FRAC- 
TIONATION RESULTING  FROM  ANAEROBIC 
METHANE  OXIDATION, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 

M.  J.  Alperin,  W.  S.  Reeburgh,  and  M.  J. 

Whiticar. 

Global  Biogeochemical  Cycles  GBCYEP,  Vol.  2, 

No.  3,  p  279-288,  September  1988.  5  fig,  50  ref. 

Descriptors:  'Biochemistry,  'Geochemistry, 
•Methane,  'Oxidation,  'Marine  sediments,  'Bays, 
Alaska,  Carbon,  Hydrogen,  Isotopes,  Models,  Mi- 
crobial degradation,  Path  of  pollutants. 


SEASONAL  VARIATIONS  IN  EBULLITIVE 
FLUX  AND  CARBON  ISOTOPIC  COMPOSI- 
TION OF  METHANE  IN  A  TIDAL  FRESHWA- 
TER ESTUARY, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

J.  P.  Chanton,  and  C.  S.  Martens. 
Global  Biogeochemical  Cycles  GBCYEP,  Vol.  2, 
No.  3,  p  289-298,  September  1988. 

Descriptors:  'Biochemistry,  'Geochemistry,  'Es- 
tuaries, 'Methane,  'Oxidation,  'Microbial  degra- 
dation, Path  of  pollutants,  Seasonal  variation,  Bub- 
bles. 

Methane  carbon  isotopic  composition  ranged  from 
-76.9  to  -62.6  o/oo  in  a  tidal  freshwater  estuary 
(the  White  Oak  River,  North  Carolina,  United 
States)  with  site  specific  seasonal  variations  rang- 
ing from  6  to  10  o/oo.  During  warmer  months, 
tidally  induced  bubble  ebullition  actively  transport- 
ed this  methane  to  the  atmosphere.  At  two  sites, 
these  seasonally  varying  fluxes  ranged  from  1.2 
+or-0.3  to  1.3  +or-0.3  mol  CH4/sq  m/yr  (19.2  to 
20.8  g  CH4/sq  m/yr),  with  flux- weighted  average 
isotopic  compositions  at  two  sites  of  -66.3  +or-0.4 
and  -69.5  +or-0.6  o/oo.  The  carbon  isotopic  com- 
position of  naturally  released  bubbles  was  shown 
to  be  indistinguishable  from  the  sedimentary  meth- 
ane bubble  reservoir  at  three  sites,  leading  to  the 
conclusion  that  isotopic  fractionation  did  not  occur 
during  the  ebullition  of  methane.  The  hypothesis 
was  developed  that  ebullitive  methane  fluxes  are 
depleted  in  C13-CH4  relative  to  fluxes  transported 
via  molecular  diffusion  or  through  plants,  as  zones 
of  C13-enriching  microbial  methane  oxidation  are 
bypassed.  (Author's  abstract) 
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HEAVY  METALS  IN  BIVALVE  MOLLUSCS  IN 
THE  HUELVA  ESTUARY, 

Instituto  Nacional  de  Toxicologia,  Seville  (Spain). 
For  primary  bibliographic  entry  see  Field  5B. 
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BIOLOGICAL  AND  ABIOTIC  DEGRADATION 
OF  XENOBIOTIC  COMPOUNDS  IN  IN  VITRO 
ESTUARINE  WATER  AND  SEDIMENT/ 
WATER  SYSTEMS, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  MS. 
For  primary  bibliographic  entry  see  Field  5B. 
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KINETICS  OF  THE  UPTAKE  AND  ELIMINA- 
TION OF  POLYCHLORINATED  BIPHENYLS 
BY  AN  ESTUARINE  FISH  SPECIES  (RHABDO- 
SARGUS  HOLUBI)  AFTER  AQUEOUS  EXPO- 
SURE, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of 
Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 
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METHOD  TO  ESTIMATE  DIFFUSE  INFLOW 
OF  FRESH  WATER  INTO  A  COASTAL  SEA, 

Institut  Rudjer  Boskovic,  Zagreb  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10829 
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HEAVY  METALS  MONITORING  BY  THE 
PIXE  TECHNIQUE  IN  THE  COASTAL  ZONE 
OF  PORTUGAL, 

Laboratorio  Nacional  de  Engenharia  e  Tecnologia 
Industrial,  Lisbon  (Portugal).  Dept.  de  Estudos  de 
Impacte  Industrial. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 10833 


WETLAND  MODELLING. 

For  primary  bibliographic  entry  see  Field  2H. 
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SIMULATION  MODELS  OF  COASTAL  WET- 
LAND AND  ESTUARINE  SYSTEMS:  REALIZA- 
TION OF  GOALS, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
C.  S.  Hopkinson,  R.  L.  Wetzel,  and  J.  W.  Day. 
IN:  Wetland   Modelling.   Developments  in  Envi- 
ronmental Modelling,  12.  Elsevier  Scientific  Pub- 
lishing, New  York.   1988.  p  67-97,  9  fig,  27  ref. 

Descriptors:  *Model  studies,  'Wetlands,  ♦Estu- 
aries, *Coastal  marshes,  'Simulation  analysis, 
Marshes,  Sensitivity  analysis,  Ecosystems, 
Swamps,  Hydrologic  models. 

The  most  successful  models  of  marsh/estuarine 
systems  are  more  than  an  academic  exercise  in 
summarizing  large  data  sets.  They  are  also  useful 
tools  for  formulating  new  testable  hypotheses,  for 
guiding  large  ecosystem-level  research  programs 
and  for  guiding  the  management  of  coastal  habi- 
tats. Six  simulation  models  of  coastal  marsh/estua- 
rine systems  that  are  representative  of  both  man- 
agement and  research-directed  efforts  are  re- 
viewed: conceptual  models  of  the  Mississippi  River 
deltaic  plain  region,  Des  Allemands  urban  runoff- 
swamp  eutrophication  models,  Summers-McKeller 
North  Inlet  estuarine  models,  Sapelo  Island  Salt 
marsh  models,  a  microbially-linked  model  of 
carbon  flow  in  estuarine  waterbodies,  and  North 
River  ecosystem  model.  The  utility  of  sensitivity 
analysis  as  a  means  to  reveal  factors  controlling 
certain  ecosystem  behaviors  is  analyzed  and  shown 
to  be  strongly  limited  by  the  initial  abstraction  or 
conceptualization  of  the  ecosystem  structure.  (See 
also  W89- 10975)  (Lantz-PTT) 
W89- 10979 


DYNAMIC  SPATIAL  SIMULATION  MODEL 
OF  LAND  LOSS  AND  MARSH  SUCCESSION 
IN  COASTAL  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

R.  Costanza,  F.  H.  Sklar,  M.  L.  White,  and  J.  W. 
Day. 

IN:  Wetland  Modelling.  Developments  in  Envi- 
ronmental Modelling,  12.  Elsevier  Scientific  Pub- 
lishing, New  York.  1988.  p  99-114,  5  fig,  33  ref. 

Descriptors:  *Land  loss,  *Environmental  effects, 
•Estuaries,  'Simulation  analysis,  'Louisiana, 
'Marshes,  'Coastal  marshes,  'Model  studies, 
Water  resources  development,  Mathematical 
models.  Mathematical  studies,  Canals,  Levees, 
Water  resources  management,  Succession. 

A  spatial  simulation  model  was  constructed  to  help 
understand  the  historical  changes  in  the  Atchafa- 
laya/Terrebonne  marsh/estuarine  complex  in 
south  Louisiana  and  to  project  impacts  of  proposed 
human  modifications.  The  model  consists  of  2,479 
interconnected  'cells,'  each  representing  1  sq  km. 
Variables  include  water  volume  and  flow,  relative 
elevation,  sediment,  nutrient,  and  salt  concentra- 
tions, organic  standing  crop,  and  productivity.  The 
model  produces  weekly  maps  of  all  the  state  varia- 
bles and  habitat  types.  Habitat  succession  occurs  in 
a  cell  in  the  model  when  physical  conditions 
change  sufficiently,  so  that  the  new  conditions 
better  match  the  'signature'  of  another  habitat. 
This  chapter:  (1)  summarizes  the  history  of  the 
Louisiana  coastal  land  loss  problem  and  suggests 
solutions;  (2)  briefly  discusses  the  model's  struc- 
ture, data  base,  and  degree  of  fit  with  historical 
data;  (3)  discusses  the  uses  and  implications  of  the 
model,  particularly  as  regards  the  estimation  of  the 
impacts  of  canals  and  levees  on  coastal  marsh 
systems;   and   (4)  outlines  the   potential   interface 


between  the  model  and  management  agencies  to 
provide  solutions  to  pressing  coastal  management 
problems.    (See    also    W89- 10975)    (Author's    ab- 
stract) 
W89- 10980 


RECONNAISSANCE     SURVEY     OF     EIGHT 
BAYS  IN  PUGET  SOUND, 

Battelle   Pacific   Northwest   Labs.,   Sequim,   WA. 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
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SOME  OBSERVATIONS  OF  EFFECTS  FROM 

POLYCYCLIC  AROMATIC  HYDROCARBONS 

(PAH)    AND    FLUORIDE    IN    NORWEGIAN 

MARINE      RECIPIENTS      OF      ALUMINUM 

SMELTER  WASTE, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5C. 
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MATHEMATICAL  MODELING  FOR  OCEAN 
AND  COASTAL  WATERS, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Stroe- 
mungsmechanik  und  Elektronisches  Rechnen  im 
Bauwesen. 
K.  P.  Holz. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  327-345, 
12  fig,  18  ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Coastal  waters,  'Computers,  'Ocean  cir- 
culation, 'Hydraulic  models,  Fluid  mechanics,  In- 
formation exchange,  Information  systems,  Cost 
analysis,  Computer  models,  Estuaries. 

An  overview  on  the  hardware  and  software  situa- 
tion in  the  field  of  16-bit  and  32-bit  workstation 
computers,  and  problems  of  software  development 
and  applications  of  mathematical  models  for  ocean 
and  coastal  waters,  are  given.  Both  are  available  at 
reasonable  cost  today  and  it  is  expected,  according 
to  estimates  from  the  computer  industry,  that  the 
prices  will  go  on  dropping  by  about  30%  per  year. 
This  puts  even  smaller  research  groups  and  con- 
sultants into  the  position  of  developing  and  apply- 
ing mathematical  models  of  oceans  and  estuaries 
with  reasonable  resolutions.  At  the  same  time,  this 
situation  leads  to  rapid  development  in  the  field  of 
integrated  software  systems.  Models  of  the  North 
Sea,  of  the  North  Frisian  Islands,  and  of  a  section 
of  coastline  are  described  briefly.  Those  who  are 
developing  such  systems  are  to  a  much  larger 
extent  confronted  with  software  and  'informatics' 
tools  especially  as  in  the  near  future  knowledge- 
based  and  expert  systems  will  be  interesting  topics 
for  research.  The  necessary  tools  are  available 
even  for  small  microcomputers.  (See  also  W89- 
1 1033)  (Friedmann-PTT) 
W89- 11058 


COMPUTER-BASED  METHODOLOGY  TO  DE- 
VELOP THE  ECONOMICS  OF  ENVIRON- 
MENTAL CHANGE  WITHIN  RIVER-ESTU- 
ARY-COASTAL SYSTEMS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Coastal  Engi- 
neering Inst. 
D.  R.  Basco. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  393-402,  4 
fig,  5  ref. 

Descriptors:  'Economic  prediction,  'Environmen- 
tal effects,  'Rivers,  'Model  studies,  'Computer 
models,  'Estuaries,  'Coastal  waters,  Flood  fore- 
casting, Storm  surges.  Hydraulic  models,  Econom- 
ic aspects.  Hurricanes,  Numerical  analysis,  Coastal 
engineering,  Model  studies,  Stochastic  process. 

Deterministic,  analytical,  physical  or  numerical 
models  are  combined  with  stochastic  methods  to 
synthetically  generate  probability  statistics  for  the 
dependent  variables  in  a  river-estuary-coast  (REC) 


system.  The  methodology,  analogous  to  that  devel- 
oped to  predict  the  potential  for  coastal  flooding 
(storm  surges)  from  hurricanes,  has  been  utilized 
by  coastal  engineering  firms  to  develop  coastal 
flooding  maps  of  most  of  the  United  States  coast- 
lines in  recent  years.  Other  applications  of  this 
joint  probability  methodology  are  discussed,  in- 
cluding those  computations  of  annual  solids  wa- 
shoff  and  sediment  budget.  Joint  probability 
models  such  as  this  are  key  management  tools 
through  which  economic  value  can  be  rationally 
assigned  to  proposed,  engineered  change  to  exist- 
ing natural  or  modified  REC-systems.  (See  also 
W89-1 1033)  (Friedmann-PTT) 
W89- 11062 


DRY  BEDS  AND  SMALL  DEPTHS  IN  2-D 
CODES  FOR  COASTAL  AND  RIVER  ENGI- 
NEERING, 

Grenoble- 1  Univ.  (France).  Centre  de  Recherche 
et  d'Essais  de  Machines  Hydrauliques. 
J.  M.  Usseglio-Polatera,  and  P.  Sauvaget. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  415-426,  6 
fig,  6  ref. 

Descriptors:  'Dry  beds,  'Shallow  water,  'Coastal 
engineering,  'Hydraulic  engineering,  'Tidal  flats, 
'Flood  plains,  Hydraulic  models,  Flood  plain  man- 
agement, Numerical  analysis,  Mathematical  equa- 
tions, Hydraulic  properties,  Coastal  waters, 
Drying,  Korea,  Highway  effects,  Fate  of  pollut- 
ants. 

The  treatment  of  dry  beds  and  small  depths  in  2-D 
models  is  a  typical  real  world  problem.  In  coastal 
engineering,  it  occurs  when  extensive  tidal  flats  are 
covering  at  incoming  tide  and  uncovering  at  out- 
going tide.  In  rivers,  it  concerns  flood  plains 
drying  and  flooding.  This  is  a  difficult  problem 
because  any  inadequate  treatment  of  these  areas 
may  induce  oscillations  and  threaten  the  accuracy 
throughout  the  whole  computational  domain.  This 
is  not  only  a  problem  of  a  moving  boundary.  The 
conventional  shallow  water  equations  are  no 
longer  applicable  when  water  becomes  very  shal- 
low and  a  specific  procedure  is  necessary.  A  de- 
tailed method  is  presented,  based  on  physical  and 
numerical  statements,  that  give  satisfactory  results 
in  very  intricate  configurations.  Real  world  appli- 
cations in  coastal  areas  and  rivers  are  presented.  In 
the  coastal  application,  the  method  was  able  to 
account  for  the  fact  that  the  tidal  flats  of  the 
Kwang  Yang  Bay  (Korea)  are  covered  with  de- 
vices for  mussel  breeding  and  the  effect  of  these 
devices  on  the  flow  patterns.  In  the  river  applica- 
tion, the  method  was  able  to  account  for  advec- 
tion-diffusion  in  modeling  for  an  accidental  chemi- 
cal spill  on  a  super  highway  planned  across  a  large 
flood  plain.  (See  also  W89-11033)  (Friedmann- 
PTT) 
W89- 11064 


DYNAMICS  OF  THE  HUGLI  ESTUARY  IN 
INDIA-NUMERICAL  INVESTIGATION, 

Hydraulic  Study  Department,  Calcutta  Port  Trust, 
Calcutta,  India. 
A.  K.  Chatterjee. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  427-437,  3 
fig,  5  tab,  3  ref. 

Descriptors:  'Estuaries,  'India,  'Hydraulic  prop- 
erties, 'Channel  morphology,  'Harbors,  'Flow 
characteristics,  Tidal  hydraulics,  Port  authorities. 
Optimization,  Drainage,  River  systems,  Tidal 
rivers,  River  mouth,  Monsoons,  Navigable  rivers, 
Bank  erosion.  Dredging. 

The  Hugh  estuary  in  the  state  of  West  Bengal, 
India,  accommodates  the  Port  of  Calcutta  and  the 
more  recently  established  deep  dock  system  at 
Haldia  at  170  km  and  50  km,  respectively,  inland 
from  the  sea.  Due  to  non-availability  of  desired 
depths  in  the  navigation  channel,  full  utilization  of 
the  dock  facilities  is  not  possible,  resulting  in  heavy 
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financial  loss  to  the  port  authorities  as  well  as  to 
the  country.  A  comprehensive  improvement 
project  is  underway  to  achieve  the  desired  depths. 
Exhaustive  numerical  investigation  was  conducted 
and  is  still  in  progress  to  predict  the  morphological 
changes  due  to  the  execution  of  the  necessary 
massive  dredging  and  river  training  works.  The 
optimization  of  these  works  were  also  done 
through  numerical  investigations.  The  results  of 
the  numerical  investigations  of  the  dynamics  of  the 
Hugh  estuary  are  highlighted.  The  estuary  drains 
the  major  river  system  of  the  Bhagirathi-Hugh.  It 
derives  its  riverine  flow  from  the  Ganga  and  is 
non-tidal  for  about  225  km  from  its  source.  The 
source  of  fresh  water  in  the  estuary  is  the  Ganga 
alone  in  the  non-monsoon  months  and  also  from 
other  tributaries  during  the  monsoons.  The  tides  in 
the  estuary  are  semidiurnal  with  an  average  tidal 
period  of  12  h  25  m.  The  main  morphological 
characteristics  appearing  to  influence  the  depth  in 
the  Auckland  area  are  a  receding  western  bank, 
unstable  sand  flats  downstream  of  Nayachara,  and 
submerged  flats  on  the  west  with  unstable  distribu- 
taries diverting  water  away  from  the  shipping 
channel.  (See  also  W89-11033)  (Friedmann-PTT) 
W89- 11065 

NUMERICAL  PREDICTION  OF  THE  EFFECT 
OF  WATER  ABSTRACTION  UPON  TIDAL 
CHARACTERISTICS  OF  THE  MEGHNA 
DELTA, 

Institute  of  Flood  Control  and  Drainage  Research, 
Dacca  (Bangladesh). 
J.  U.  Chowdhury. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  439-448,  6 
fig,  4  ref. 

Descriptors:  "Competing  use,  *Deltas,  *Model 
studies,  'Mathematical  models,  "Hydraulic 
models,  *Tidal  hydraulics,  Tidal  range,  Hydraulic 
properties,  Hydraulic  models,  Spring  tides,  Simula- 
tion, Fluctuations,  Flow  characteristics,  Predic- 
tion, Numerical  analysis. 

Tidal  flow  in  the  Meghna  Delta  is  simulated  using 
an  implicit  finite  difference  model.  The  delta  is 
represented  in  the  model  by  23  branches,  13  junc- 
tions, 2  discharge  boundaries  at  upland  and  5  water 
level  boundaries  at  the  sea  face.  Every  branch  is 
discretized  into  a  series  of  alternate  water  level 
computation  points  and  discharge  computation 
points  using  unequal  distance  step  that  varies  from 
3.0  km  to  7.5  km.  The  schematization  results  in  a 
total  of  154  water  level  points  and  133  discharge 
points.  A  time  step  of  30  min  is  used  in  the  comput- 
er simulations.  Calibration  of  the  model  is  based  on 
a  36  hr  simulation  beginning  at  6:00  a.m.  on  De- 
cember 10,  1985  and  ending  at  6:00  p.m.  on  De- 
cember 11,  1985.  The  model  is  then  verified  against 
observations  during  a  period  of  11  days  from  2 
March  to  12  March,  1986.  The  model  was  used  to 
predict  the  effect  of  reducing  the  inflows  to  the 
delta.  A  series  of  model  runs  was  made  with  flow 
reductions  varying  from  500  cu  m/s  to  3000  cu  m/ 
s.  Predictions  indicate  that  the  tidal  excursion  in- 
creases, on  average,  by  about  0.2  km  per  500  cu  m/ 
s  of  water  abstraction.  A  diagram  relating  the 
water  withdrawal,  distance  and  tidal  excursion 
during  spring  tides  along  the  Lower  Meghna  is 
presented.  A  reasonably  good  simulation  of  tides  in 
the  delta  was  achieved  using  this  numerical  model. 
(See  also  W89-1 1033)  (Author's  abstract) 
W89-11066 


PHYTOPLANKTON  DYNAMICS  OF  THE 
FRESH,  TIDAL  POTOMAC  RIVER,  MARY- 
LAND, FOR  THE  SUMMERS  OF  1979  TO  1981: 
A  WATER-QUALITY  STUDY  OF  THE  TIDAL 
POTOMAC  RIVER  AND  ESTUARY, 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11068 


LOADS  OF  SUSPENDED  SEDIMENT  AND  NU- 
TRIENTS FROM  LOCAL  NONPOINT 
SOURCES  TO  THE  TIDAL  POTOMAC  RIVER 
AND  ESTUARY,  MARYLAND  AND  VIRGINIA, 
1979-81  WATER  YEARS:  A  WATER-QUALITY 


STUDY   OF  THE   TIDAL   POTOMAC   RIVER 
AND  ESTUARY, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W89- 11069 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3C.  Use  Of  Water  Of  Impaired 
Quality 

IRRIGATION  AND  DRAINAGE  STRATEGIES 
IN  SALINITY- AFFECTED  REGIONS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-10562 

3E.  Conservation  In  Industry 


ELECTROPLATING/METAL  FINISHING 

WASTEWATER     TREATMENT:     PRACTICAL 
DESIGN  GUIDELINES, 

Burns  and  McDonnell,  Kansas  City,  MO. 

For  primary  bibliographic   entry  see  Field   5D. 

W89- 10934 

3F.  Conservation  In  Agriculture 


EQUATIONS  DESCRIBING  SPRINKLER 
DROPLET  VELOCITY, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Agricul- 
tural Engineering. 

K.  P.  Thooyamani,  and  D.  I.  Norum. 
Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  115,  No.  2,  p  156-165,  April  1989.  2 
fig,  6  ref. 

Descriptors:  "Hydrodynamics,  "Fall  velocity, 
"Mathematical  studies,  "Mathematical  equations, 
"Fluid  drops,  "Sprinkler  irrigation,  "Simulated 
rainfall,  Sprinkling,  Velocity,  Irrigation  design, 
Nozzles,  Fluid  drops.  Mathematical  equations. 

Sprinklers  are  a  common  method  of  applying  irri- 
gation  water;   however,   sprinkler  droplets   with 
high  impact  velocity  can  produce  surface  sealing 
and  soil  aggregate  breakdown  that  can  result  in 
low  infiltration  rates  and  high  runoff  rates.  There- 
fore, the  design  of  a  sprinkler  irrigation  system 
with  high  uniformity  and  application  efficiency 
requires  a  thorough  knowledge  of  the  velocity  and 
displacement  of  the  sprinkler  droplets.  Sprinklers 
also  are  often  used  to  simulate  rainfall  for  soil 
erosion  studies.  The  kinetic  energy  per  unit  area 
supplied  to  the  soil  surface  depends  upon  the  drop- 
let size  distribution  and  the  impact  velocity.  Once 
again,  it  is  necessary  to  have  a  good  knowledge  of 
the  velocity  and  displacement  of  the  droplets  to 
properly  simulate  field  conditions.  Previous  inves- 
tigators have  used  a  graphical  method  to  analyze 
rate  of  fall  of  water  droplets  through  still  air  to 
show  that  the  drag  force  of  a  water  droplet  is 
proportional  to  the  second  power  of  the  speed. 
The  equations  describing  the  movement  of  a  drop- 
let in  still  air  were  put  in  dimensionless  form  (with 
the  terminal  speed  as  the  characteristic  term)  and 
the  analytical  solutions  are  obtained  for  the  hori- 
zontal and  vertical  velocities  and  displacements  of 
a  droplet,  given  its  initial  velocity  components  and 
the  nozzle  elevation.  The  resulting  equations  may 
provide  a  basis  for  modeling  sprinkler  distributions. 
The  angle  of  projection  of  the  droplet  as  it  leaves 
the  nozzle,  that  results  in  the  maximum  horizontal 
projection  of  the  droplet  when  landing  on  a  hori- 
zontal surface,  is  obtained  as  a  function  of  the 
speed  with  which  the  droplet  leaves  the  nozzle  and 
the  elevation  of  the  nozzle.  This  nozzle  angle  is 
designated   as   the   optimum   angle.   (Miller-PTT) 
W89-10553 


EFFECTS  OF  DEFICIT  IRRIGATION  AND  IR- 
RIGATION FREQUENCY  ON  WHEAT 
YIELDS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 
M.  English,  and  B.  Nakamura. 
Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  115,  No.  2,  p  172-184,  April  1989.  5 
fig,  6  tab,  10  ref. 

Descriptors:  "Irrigation  practices,  "Irrigation,  "Ir- 
rigation effects,  "Crop  yield,  "Wheat,  Irrigation 
frequency,  Costs,  Water  use  efficiency. 

Deficit  irrigation,  the  deliberate  under-irrigation  of 
a  crop,  can  be  a  useful  management  technique  for 
increasing  net  farm  income  under  some  circum- 
stances. Although  yields  will  be  reduced  under 
deficit  irrigation,  the  reduction  in  irrigation  costs 
and  the  opportunity  costs  of  water  may  more  than 
compensate  for  the  lower  yields.  The  relationship 
between  wheat  yields  and  irrigation  frequency  was 
studied  in  a  set  of  field  experiments.  Experimental 
plots  were  irrigated  at  intervals  that  ranged  from 
two  days  to  four  weeks.  Six  irrigation  frequencies 
were  studied:  (1)  no  irrigation  other  than  pre- 
irrigation,  (2)  high  frequency  (every  other  day) 
irrigation,  (3)  weekly  irrigation,  and  (4)  irrigation 
at  extended  intervals  of  two,  three  and  four  weeks. 
Applied  water,  precipitation,  soil  water  content, 
and  weather  factors  were  measured.  The  experi- 
ments were  carried  out  near  Hermiston,  Oregon 
during  1982.  The  amounts  of  water  applied  ranged 
from  0  to  100%  of  the  full  water  requirement. 
High  frequency  irrigation  did  not  increase  yields 
under  full  irrigation,  nor  did  it  mitigate  the  effects 
of  deficit  irrigation.  The  highest  yields  were  at- 
tained with  a  relatively  long  irrigation  interval  of 
two  weeks.  Low  irrigation  frequencies  did  not 
further  reduce  yields  under  deficit  irrigation.  The 
highest  water-use  efficiencies  were  achieved  with 
irrigation  intervals  of  four  weeks.  (Author's  ab- 
stract) 
W89-10555 


OPTIMIZATION  MODELS  FOR 

WASTEWATER  REUSE  IN  IRRIGATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-10556 


MODELING  YIELDS  FROM  RAINFALL  AND 
SUPPLEMENTAL  IRRIGATION, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-10560 

IRRIGATION  AND  DRAINAGE  STRATEGIES 
IN  SALINITY-AFFECTED  REGIONS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

T.  K.  Gates,  and  M.  E.  Grismer. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.  115,  No.  2,  p  255-284,  April  1989. 

15  fig,  5  tab,  90  ref. 

Descriptors:  "Saline  water,  "Irrigation  design, 
"Drainage  practices,  "Optimum  development 
plans,  "Irrigation,  "Drainage,  "Model  studies,  Sa- 
linity, Aquifers,  Simulation  models. 

A  simulation  model  was  developed  which  ac- 
counts for  the  major  processes  governing  shallow 
saline  water  table  behavior  in  salinity-affected  irri- 
gated regions.  Designed  for  feasibility-stage 
project  planning,  the  model  may  be  used  to  devel- 
op economically  optimal  irrigation  and  drainage 
strategies  for  long-term  regional  management.  In- 
corporation of  uncertainty  due  to  regional-scale 
physical  parameter  variability  places  the  optimal 
management  problem  in  a  stochastic  setting.  An 
application  to  a  system  representative  of  conditions 
in  the  Western  San  Joaquin  Valley  of  California 
reveals  the  merits  of  the  model  in  providing  deci- 
sion makers  with  a  set  of  alternative  strategies  for 
possible  implementation  in  a  regional  project.  This 
approach,  as  shown  in  the  example  application, 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


allows  system  responses  to  be  interpreted  with 
notions  of  stability  and  risk.  (Author's  abstract) 
W89- 10562 


DIRECT  LAND  GRADING  DESIGN  OF  IRRI- 
GATION PLANE  SURFACES, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-10563 


IMPLICATIONS  OF  PUBLIC  OWNERSHIP  OF 
IRRIGATION  CANAL  SYSTEMS  IN  THE 
TEXAS  RICE  BELT:  IMPACTS  ON  WATER 
USE  AND  WATER  PRICE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  6D 
W89- 10793 


SIMNET-MICROCOMPUTER  MODELLING 
OF  IRRIGATION,  WATER  SUPPLY  AND 
WATER  DISTRIBUTION  SYSTEMS, 

City  Univ.,  London  (England).  Thermo-Fluids  En- 
gineering Research  Center. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-11034 


SYSTEM  ANALYSIS  OF  AN  IRRIGATION 
MAIN  CANAL, 

Utah  State  Univ.,  Logan.  Dept.  of  Chemistry. 
A.  B.  Filali,  and  W.  R.  Walker. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  53-64  1 
fig,  4  tab,  9  ref. 

Descriptors:  'Water  conservation,  'Irrigation 
water,  'Hydraulic  models,  'Model  studies,  'Water 
supply,  'Water  demand,  'Water  policy,  'Irrigation 
canals,  Optimization,  Algorithms,  Hydrographs, 
Dynamic  programming,  Upstream,  Downstream, 
Water  loss. 

The  objective  of  a  gravity  irrigation  system  oper- 
ation model  is  to  give  water  supply  as  close  as 
possible  to  demand  with  equity  and  maximum  effi- 
ciency. By  a  dynamic  programming  algorithm,  the 
model  identifies  optimal  water  supply  policy, 
taking  system  inflows  to  be  segregated  into  optimal 
supply  hydrographs  at  each  command  area  outlet. 
The  optimization  process  is  handled  such  that 
water  losses  are  minimized  and  water  distribution 
performed  well  where  both  upstream  and  down- 
stream users  get  the  same  priority  of  water  supply, 
according  to  their  internal  conditions.  The  model 
incorporates  the  lagtime  and  the  demand  updating 
process  in  a  manner  that  gives  real  time  to  time 
operation  of  gravity  irrigation  networks.  The  Bou- 
fatma  single  branch  irrigation  system  in  Morocco 
illustrates  the  application  of  this  method.  (See  also 
W89-1 1033)  (Friedmann-PTT) 
W89- 11038 


MOST  ECONOMICAL  PIPE  TYPE  OF  A 
SPRINKLER  SYSTEM, 

Technical  Inst,  of  Agriculture,  Mussaib-Babylon 
(Iraq).  Dept.  of  Water  Projects. 
S.  T.  Azzawi. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988  p  91-99  5 
fig,  7  ref. 

Descriptors:  'Irrigation  efficiency,  'Model  studies, 
•Computer  models,  'Optimization,  'Economic  as- 
pects, 'Sprinklers,  'Pipes,  'Hydraulic  systems, 
Hydraulic  properties,  Networks,  Computer  pro- 
grams, Sprinkler  irrigation,  Pumps. 

A  linear  programming  model  based  on  the  simplex 
method  was  developed  to  optimize  the  economical 
design  of  a  sprinkler  irrigation  system.  PVC,  alu- 
minium and  galvanized  steel  pipe  systems  were 
studied  to  show  the  most  economical  pipe  type.  A 
range  of  pump  pressures  were  applied  to  the  pro- 


gram to  indicate  the  change  in  design  and  cost  of 
such  systems.  Hydraulic  properties  and  economic 
factors  were  studied  in  designing  a  pipe  network. 
The  solution  to  the  system  was  obtained  by  chang- 
ing the  length,  diameter  and  type  of  various  sub- 
segments  of  pipe  for  various  pressures  of  pump  to 
minimize  the  capital  and  pumping  costs.  The 
design  of  the  sprinkler  system  was  optimized  by 
linear  programming.  Two  types  of  data  were  sepa- 
rately substituted  into  the  program  for  partial  or 
total  computer  use:  partial  use  for  application  of 
one  value  of  pump  pressure  in  each  run  of  the 
program,  and  total  use  for  application  of  a  variable 
pump  pressure  into  the  program.  The  relation  be- 
tween pump  pressures  and  total  annual  costs  was 
found.  The  results  show  that  pump  pressure  must 
be  variable  in  the  programming  model  to  get  the 
optimal  design  and  the  PVC  system  is  the  most 
economical  of  all  types  studied.  (See  also  W89- 
1 1033)  (Friedmann-PTT) 
W89-11041 


DEVELOPING  AN  INTERACTIVE  HYDRAU- 
LIC SIMULATION  AND  OPERATION  MODEL 
FOR  BRANCHING  CANAL  NETWORKS, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 
and  Irrigation  Engineering. 
F.  N.  Gichuki. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  231-240,  3 
fig,  4  ref. 

Descriptors:  'Irrigation  operation,  'Simulation, 
•Irrigation  canals,  'Model  studies,  'Computer 
models,  'Hydraulic  systems,  'Hydraulic  models, 
Hydraulic  properties,  Conveyance  structures, 
Canals,  Computer  programs,  Networks,  Dynamic 
programming. 

Operating  a  manually  controlled  canal  network  as 
a  dynamic  entity  is  a  difficult  task  due  to  temporal 
and  spatial  variabilities  in  flow.  A  major  bottleneck 
is  the  lack  of  sufficient  knowledge  and  time  re- 
quired to  analyze  a  wide  range  of  feasible  operat- 
ing conditions  and  selection  of  the  appropriate  one. 
In  view  of  the  need  for  an  appropriate  irrigation 
canal  management  technology,  this  study  yielded  a 
comprehensive  multi-disciplinary  simulation  model 
that  can  be  used  in  analyzing  the  canal  network 
operation  decisions  required  to  react  to  demand 
changes.  Interactive  simulation  principles  are  ap- 
plied in  the  development  of  a  branching  canal 
network  hydraulic  model.  The  program  is  menu- 
driven,  it  has  a  built-in  'help'  explanation  that  can 
be  called  at  any  point  in  the  simulation  process,  it 
traps  data  entry  errors  and  it  has  a  graphical  dis- 
play of  input  and  simulation  status.  Interrupt  capa- 
bility is  provided  to  enable  the  user  to  pause  simu- 
lation, critically  examine  the  simulation  status, 
modify  and  model  parameters,  and  proceed  with 
the  simulation.  (See  also  W89- 11033)  (Author's 
abstract) 
W89- 11050 


APPLICATION  OF  A  NUMERICAL  IMPLICIT 
MODEL  TO  AN  IRRIGATION  CANAL, 

Technical  Univ.  of  Lisbon  (Portugal).  Dept.  de 

Engenhaira  Rural. 

M.  Rijo,  L.  S.  Pereira,  and  A.  B.  Almeida. 

IN:    Computer    Methods   and    Water   Resources: 

First    International    Conference,    Morocco    1988. 

Vol.  2,  Computational  Hydraulics.  Computational 

Mechanics  Publications,  Boston.  1988.  p  275-286,  6 

fig,  17  ref. 

Descriptors:  'Computer  models,  'Model  studies, 
'Unsteady  flow,  'Irrigation  canals,  'Mathematical 
studies,  'Hydraulic  properties,  Discharge  hydro- 
graphs,  Case  studies,  Gradually-varied  flow,  Flow 
channels,  Sensitivity  analysis,  Algorithms,  Numeri- 
cal analysis,  Irrigation  operation. 

A  case  study  is  presented  regarding  an  application 
of  a  computational  model  to  the  unsteady  flow  in 
an  irrigation  canal,  using  an  implicit  numerical 
technique.  The  Saint-Venant  equations  of  continui- 
ty and  momentum  for  one-dimensional,  gradually 
varied  flow  were  written  in  a  finite-difference 
form.  The  system  of  equations  was  solved  by  the 


double-sweep  algorithm.  A  computer  program  was 
written  to  solve  the  problem  in  which  a  discharge 
hydrograph  is  given  at  the  upstream  boundary  of 
the  canal  and  a  time-dependent  water  level  is  speci- 
fied at  the  downstream  boundary.  The  model  was 
validated  by  field  tests.  A  sensitivity  analysis  was 
also  made  concerning  the  numerical  weighting  pa- 
rameter value  and  the  choice  of  the  time  step  in 
order  to  improve  the  model  accuracy.  This  model 
will  be  the  basis  for  an  improved  canal  manage- 
ment in  the  near  future.  (See  also  W89-11033) 
(Author's  abstract) 
W89- 11054 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


DIRECT  LAND  GRADING  DESIGN  OF  IRRI- 
GATION PLANE  SURFACES, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Civil  Engineering. 

S.  M.  Easa. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.  115,  No.  2,  p  285-301,  April  1989 

1 3  ref,  append.  6  fig,  1  tab. 

Descriptors:  'Grading,  'Irrigation  design,  'Ter- 
racing, 'Land  use,  'Design  standards,  'Grading, 
Irrigation,  Computer  programs. 

Existing  land  grading  design  methods  involve  trial 
and  error  procedures  to  determine  the  plane  that 
balances  cut  and  fill  volumes,  considering  the 
shrinkage  of  soil,  to  minimize  earthwork.  Simple 
formulas  for  direct  land  grading  design  that  elimi- 
nates the  need  for  trial  and  error  procedures  are 
presented.  The  design  formulas  explicitly  consider 
specifications  which  may  include:  (1)  two  edge 
slopes  of  the  plane,  (2)  one  edge  slope  and  a 
control  point,  or  (3)  two  control  points.  The  for- 
mulas are  based  on  the  assumption  that  the  before 
and  after-grading  volumes  measured  from  a  refer- 
ence elevation  are  equal;  the  computed  plane  pro- 
vides equal  cut  and  fill  volumes.  Adjustment  fac- 
tors to  account  for  the  shrinkage  of  soil  are  then 
developed  and  can  be  applied  to  directly  determine 
the  position  of  the  plane  that  satisfies  the  required 
cut/fill  volume  ratio.  Application  of  the  complete 
design  procedure  is  illustrated  by  a  numerical  ex- 
ample. The  method  allows  the  field  to  be  divided 
into  rectangular  and  triangular  grids.  The  rectan- 
gular scheme  gives  the  user  some  flexibility  in 
selecting  the  grid  points  to  correspond  to  the 
changes  in  ground  profile.  In  this  case,  the  cut  and 
fill  volumes  of  the  grids  are  calculated  using  the 
three-point  method.  The  design  formulas  and  ad- 
justment factor  for  shrinkage  are  applicable  to  any 
field  shape  that  can  be  divided  into  rectangle  and/ 
or  triangles.  Land  grading  design  with  this  method 
can  be  performed  manually  using  hand  calculators 
and  the  design  procedure  can  be  readily  translated 
to  a  computer  or  calculator  program.  (Miller-PTT) 
W89- 10563 


STATISTICAL  ESTIMATION  OF  EXTREME 
FLOOD  FLOWS  USING  CONFIDENCE  INTER- 
VALS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 
For  primary  bibliographic  entry  see  Field  2E. 
W89- 10687 


ECOLOGICAL  IMPACTS  OF  INTER-BASIN 
WATER  TRANSFERS:  SOME  CASE  STUDIES, 
RESEARCH  REQUIREMENTS  AND  ASSESS- 
MENT PROCEDURES  IN  SOUTHERN 
AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  6G. 
W89- 10769 
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ESTIMATING       PEAK       DISCHARGES       OF 
SMALL,  RURAL  STREAMS  IN  MASSACHU- 

SETTS 

Geological  Survey,  Boston,  MA.  Water  Resources 

For  primary  bibliographic  entry  see  Field  2E. 
W89-10955 


FLOODS  OF  OCTOBER  1977  IN  SOUTHERN 
ARIZONA  AND  MARCH  1978  IN  CENTRAL 
ARIZONA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-10958 


STUDIES    ON    ROUTING    OF    FLOODS    IN 
EPHEMERAL  CHANNELS, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2b. 

W89-11055 


FINITE       ELEMENT       TWO-DIMENSIONAL 
MODEL  FOR  FREE  SURFACE  FLOWS:  VERI- 
FICATION AGAINST  EXPERIMENTAL  DATA 
FOR  THE  PROBLEM  OF  THE  EMPTYING  OF 
A  RESERVOIR  DUE  TO  DAM-BREAKING, 
Ente    Nazionale    per    l'Energia    Elettrica,    Milan 
(Italy).  Centro  di  Ricerca  Elettrica. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-11056 


NUMERICAL   MODELING   OF   DAM-BREAK 
FLOOD  FORECASTING  WAVE, 

Institute  of  Technology,  Baghdad  (Iraq).  Dept.  of 

Irrigation. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-11057 

4B.  Groundwater  Management 


NEW  DRAIN  FLOW  FORMULA, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Civil 

and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-10558 


REMOTE  SENSING  APPLICATIONS  IN 
WATER  RESOURCES  PROSPECTING  AND 
MANAGEMENT, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC.  Water  and  Telecom- 
munications Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-10792 


REALLTIES  OF  WELLHEAD  PROTECTION, 

Caswell,  Eichler  and  Hill,  Inc.,  West  Topsham, 

VT. 

For  primary  bibliographic  entry  see   Field   5G. 

W89-10807 


GROUND-WATER  MONITORING  AT  SANTA 
BARBARA,  CALIFORNIA:  PHASE  2--EFFECTS 
OF  PUMPING  ON  WATER  LEVELS  AND  ON 
WATER  QUALITY  IN  THE  SANTA  BARBARA 
GROUND- WATER  BASIN, 
Geological  Survey,  San  Diego,  CA. 
P.  Martin. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2197,  1984.  31p,  12  fig,  8  tab, 
20  ref. 

Descriptors:  *Santa  Barbara  Basin,  *California, 
♦Groundwater  management,  *Groundwater  qual- 
ity, *Water  resources  development,  *Environmen- 
tal  effects,  'Saline  water  intrusion,  Groundwater 
mining,  Groundwater  budget,  Chlorides,  Aquifers, 
Artificial  recharge,  Coastal  aquifers. 

From  July  1978  to  January  1980,  water  levels  in 
the  southern  part  of  the  Santa  Barbara  groundwat- 
er basin  declined  more  than  100  feet.  These  water 


level  declines  resulted  from  increases  in  municipal 
pumping  since  July  1978  as  part  of  a  basin  testing 
program  designed  to  determine  the  usable  quantity 
of  groundwater  in  storage.  The  pumping,  centered 
in  the  city  <   1  mile  from  the  coast,  has  caused 
water  level  declines  to  altitudes  below  sea  level  in 
the  main  water  bearing  zones.  As  a  result,  the 
groundwater  basin  would  be  subject  to  saltwater 
intrusion  if  the  study  period  pumpage  were  main- 
tained or  increased.  Saltwater  intrusion  has  degrad- 
ed the  quality  of  the  water  yielded  from  six  coastal 
wells.   During  the  study  period,  the  six  coastal 
wells  all  yielded  water  with  chloride  concentra- 
tions in  excess  of  250  mg/L,  and  four  of  the  wells 
yielded    water    with    chloride    concentrations    in 
excess  of  1,000  mg/L.  Results  of  this  study  indicate 
that  ocean  water  has  intruded  the  deeper  water 
bearing  deposits,  and  to  a  much  greater  extent  than 
in  the  shallow  part  of  the  aquifer.  Apparently  the 
offshore  fault  is  not  an  effective  barrier  to  salt- 
water intrusion.  No  physical  barriers  are  known  to 
exist  between  the  coast  and  the  municipal  well 
field.  Therefore,  if  the  pumping  rate  maintained 
during  the  basin  testing  program  were  continued, 
the  degraded  water  along  the  coast  could  move 
inland  and  contaminate  the  municipal  supply  wells. 
The  time  required  for  the  degraded  water  to  move 
from  the  coast  to  the  nearest  supply  well  is  estimat- 
ed, using  Darcy's  equation,  to  be  about  20  years. 
Management  alternatives  for  controlling  saltwater 
intrusion  in  the  Santa  Barbara  area  include:  de- 
creasing municipal  pumping,  increasing  the  quanti- 
ty of  water  available  for  recharge  by  releasmg 
surplus  water  from  surface  reservoirs  to  Mission 
Creek,  artificially  recharging  the  basin  using  injec- 
tion wells,  and  locating  municipal  supply  wells 
farther  from  the  coast  and  spacing  them  farther 
apart   in  order  to  minimize  drawdown.   (Lantz- 
PTT) 
W89- 10949 


CONNECTOR  WELL  EXPERIMENT  TO  RE- 
CHARGE THE  FLORIDAN  AQUIFER,  EAST 
ORANGE  COUNTY,  FLORIDA, 

Geological  Survey,  Austin,  TX. 
P.  W.  Bush. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2210,  1983.  26p,  18  fig,  1  tab, 
9  ref. 

Descriptors:  'Groundwater  management, 

•Groundwater  budget,  *Floridan  Aquifer, 
•Groundwater  recharge,  *Connector  wells,  •Flori- 
da, Aquifers,  Groundwater  movement,  Shallow 
aquifers,  Potentiometric  level,  Transmissivity. 

An  experimental  connector  well,  screened  in  the 
shallow  sand  aquifer,  finished  with  open  hole  in 
the  Floridan  aquifer  and  cased  through  the  confin- 
ing layer  between  the  two  aquifers,  was  drilled  in 
east  Orange  County,  FL,  to  obtain  information  on 
the  nature  and  function  of  the  shallow  aquifer  as 
related  to  connector  well  operation.  The  potentio- 
metric surface  of  the  shallow  aquifer  is  about  45  ft 
higher  than  the  potentiometric  surface  of  the  Flori- 
dan aquifer;  hence  water  flows  by  gravity  from  the 
shallow  aquifer  to  the  Floridan  aquifer  through  the 
well   'connecting'   the   two   aquifers.    Continuous 
flow  measurement  over  10  months  shows  the  well 
discharge  varies  seasonally  and  averages  slightly 
>  50  gal/min.  Observation  wells  show  that,  except 
for  seasonal  variation,  water  levels  within  the  area 
of  influence  have  reached  steady  state  within  meas- 
urable limits.  Vertical  anisotropy  in  the  shallow 
aquifer  is  apparently  caused  by  the  shape  and/or 
arrangement  of  the  sand  grains  that  comprise  the 
shallow  aquifer,   rather  than  because  of  distinct 
confining  layers  of  different  lithology.  Transmissi- 
vity of  the  shallow  aquifer  at  the  site  is  about  600 
sq  ft/day.  Extensive  dewatering  of  wetlands  in  east 
Orange  County  by  connector  wells  alone  probably 
is   not   feasible.    Nevertheless,   large   amounts   of 
water  could  be  channeled  to  the  Floridan  aquifer 
by  connector  wells.  The  results  of  the  connector 
well  experiment  imply  that  water  is  being  captured 
from  evapotranspiration  and  interception  of  water 
that   would  have  discharged   to  swamps  in  the 
vicinity  of  the  connector  well.  However,  the  data 
available  from  this  experiment  do  not  permit  a 
quantitative  expression  of  the  net  gain  in  recharge 
to  the  Floridan  Aquifer  resulting  from  operation  of 
the  connector  well.  (Author's  abstract) 


W89-10952 

WELL  DEVELOPMENT  AND  HYDRAULIC 
TESTING  AT  LLNL  SITE  300:  BUILDING  830, 
834,  840  AND  GSA  AREAS. 

Weiss  Associates,  Oakland,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-11001 

AQUIFER  SIMULATION  FOR  OPTIMUM 
WATER  YIELD, 

Mosul  Univ.  (Iraq).  Coll.  of  Engineering. 
H.  R.  Rasheed,  H.  Al-Anaz,  and  N.  Tawfeek. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  1,  Groundwater  and  Aquifer  Modelling. 
Computational  Mechanics  Publications,  Boston. 
1988.  p  27-34,  2  fig,  7  ref. 

Descriptors:  *Optimal  yield,  'Model  studies, 
•Computer  models,  'Aquifers,  'Groundwater 
mining,  'Simulation  analysis,  'Irrigation  water, 
Available  water,  Water  yield  improvement,  Opti- 
mization, Crop  production,  Irrigation  efficiency, 
Aquifer  characteristics. 

A  computer  model  has  been  developed  to  estimate 
the  optimal  utilization  of  groundwater  resource  in 
conjunction  with  a  dual  irrigation  practice  in  a 
2000  sq  km  agricultural  area.  The  model  allows 
continuous  and  dynamic  assessment  of  the  ground- 
water basin  based  on  the  limited  initial  data  (exist- 
ing well  data,  logs,  pumping  tests,  drawdown  data, 
geologic  information,  water  quality,  economic 
pumping  lifts,  power  availability,  costs,  take  off 
points,  meteorological  records,  irrigation  methods 
and  efficiencies,  crop  types,  growing  season 
records)  and  on  additional  information  that  be- 
comes available  through  step-wise  development  in 
the  region.  The  initial  results  obtained  from  the 
implementation  of  the  program  reveal  that  more 
than  50%  of  the  available  area  can  be  irrigated  in 
summer  and  the  full  area  can  be  put  under  supple- 
mental irrigation  in  winter.  Step-wise  irrigation 
development  is  suggested  in  the  area  through  drill- 
ing additional  wells  in  stages.  (See  also  W89-1 1016) 
(Geiger-PTT) 
W89-11019 

PREDICTING  REGIONAL  GROUNDWATER 
LEVELS  BY  THREE-DIMENSIONAL  NUMER- 
ICAL MODELS, 

Padua  Univ.  (Italy). 
P.  Mazzalai,  and  S.  Odorizzi. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco,  1988. 
Vol.  1,  Groundwater  and  Aquifer  Modelling.  Com- 
putational Mechanics  Publications,  Boston.  1988.  p 
35-46,  12  fig. 

Descriptors:  'Regional  planning,  'Model  studies, 
'Mathematical  models,  'Groundwater  level, 
•Italy,  *Groundwater  mining,  Numerical  analysis, 
Hydrologic  models,  Test  wells,  Hydraulic  proper- 
ties, Automation,  Hydrologic  data  collections,  In- 
filtration, Drainage,  Monitoring,  Prediction,  Italy. 

A  three-dimensional  numerical  model  is  proposed 
to  forecast  how  the  groundwater  surface  at  the 
Sarca  Valley  in  Italy  (river  basin  of  1048  sq  km) 
should  change  after  the  interception  and  the  diver- 
sion of  the  stream  flow  of  the  main  river  and  after 
the  water  extraction  increase  from  the  alluvial 
deposit.  The  geological  and  hydrologic  conditions 
have  been  surveyed  in  detail.  Eleven  drilled  holes 
and  wells  were  used  in  order  to  measure  the 
groundwater  levels  and  to  obtain  the  in  situ  hy- 
draulic and  geotechnical  parameters  of  the 
aquifers.  A  comprehensive  geohydrologic  monitor- 
ing program  was  also  established  in  1985  (automat- 
ic data  collection  and  recording  of  discharges, 
storm  factors,  levels  of  lakes  and  groundwater 
levels).  The  numerical  model  is  presently  under 
calibration.  Preliminary  results  indicate  a  measure 
of  the  effectiveness  of  numerical  simulations.  (See 
also  W89-1 1016)  (Author's  abstract) 
W89-11020 


> 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


ECOLOGICAL  STATUS  OF  THE  SEDIMENT 
COMMUNITIES  OF  CASTRIES  HARBOUR,  ST 
LUCIA,  WEST  INDIES, 

Caribbean  Environmental  Health  Inst.,  Castries 
(St.  Lucia). 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 10662 


NEW  HORIZON  FOR  WATER  QUALITY  IN 
JAPAN, 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

L.  A.  Preston. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  5,  p  578-583,  May  1989.  4 

ref. 

Descriptors:  "Industrial  development,  "Urbaniza- 
tion, "Water  pollution  control,  "Japan,  "Water 
quality,  "Land  reclamation,  "Water  pollution, 
"Conservation,  "Forest  depletion,  "Farmland  de- 
pletion, Water  resources  development,  Public  edu- 
cation, Harbors,  Seashores,  Waste  treatment, 
Wastewater  treatment. 

The   intense   land   reclamation   for   industry   and 
urban  development,  and  the  use  of  manufacturing 
processes  without  appropriate  regulatory  statutes, 
have  caused  rapid  deterioration  of  forests,  farm- 
land, rivers,  and  coastal  waters  in  Japan.  Chemical 
discharges  to  coastal  areas  have  created  serious 
health  problems,  and  changes  in  national  land  use 
have  threatened  the  quality  of  water  areas  in  both 
urban  and  rural  areas,  so  that  waste  treatment  and 
disposal   have   become   critical   issues.   A   conse- 
quence   of    Japan's    rapid    economic    expansion 
during  the  years  1965-1975  was  the  disappearance 
of  over  90%  of  the  forested  areas  surrounding  the 
major  urban  areas.  The  depletion  of  farmland  has 
been  even  more  severe,  with  20%  of  the  15%  total 
available  farmland  lost  to  development.  Another 
major  area  of  concern  is  the  loss  of  inner  harbors 
and  seashores  to  development.  The  government 
has  actively  pursued  conservation  programs  and 
public  education  as  to  the  cause  and  effects  of 
environmental   pollution,   and   efforts   have   been 
made  to  protect  plant  and  animal  species  in  danger 
of  extinction.    An   intensive    5-year   program   to 
expend  and  improve  Japan's  sewerage  systems  was 
initiated  in  1986.  This  program  has  focused  mainly 
on  promoting  environmental  pollution  control  pro- 
grams, total  pollutant  loading  controls,  and  conser- 
vation of  water  quality  in  lakes  and  reservoirs. 
Specific  plans  have  been  developed  in  order  to 
ensure   the   quality   of  Japan's   future   water   re- 
sources: (1)  establish  stricter  limits  on  effluents 
discharged  from  industrial  and  small-scale  plants; 
(2)  improve  and  extend  pollution  prevention  facili- 
ties; (3)  promote  more  treatment  of  household  ef- 
fluents; (4)  establish  water  purification  measures; 
(5)  institute  urban  development  guidelines;  (6)  im- 
plement  regulations   for  chemical   contamination 
(Sand-PTT) 
W89- 10692 


SOURCES  OF  ATMOSPHERIC  METHANE  IN 
THE  SOUTH  FLORIDA  ENVIRONMENT, 

National   Aeronautics  and  Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10729 


EVALUATING  CUMULATIVE  EFFECTS  ON 
WETLAND  FUNCTIONS:  A  CONCEPTUAL 
OVERVIEW  AND  GENERIC  FRAMEWORK, 

Corvallis  Environmental  Research  Lab.,  OR. 

For   primary   bibliographic   entry   see   Field   6G. 

W89- 10770 


CONCEPTUAL  FRAMEWORK  FOR  ASSESS- 
ING CUMULATIVE  IMPACTS  ON  THE  HY- 
DROLOGY OF  NONTIDAL  WETLANDS, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 


For   primary   bibliographic   entry   see   Field   6G 
W89- 10772 


EVALUATING  CUMULATIVE  EFFECTS  OF 
DISTURBANCE  ON  THE  HYDROLOGIC 
FUNCTION  OF  BOGS,  FENS,  AND  MIRES, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

For   primary   bibliographic   entry   see   Field   6G 

W89- 10773 


EVALUATING  THE  CUMULATIVE  EFFECTS 
OF  ALTERATION  ON  NEW  ENGLAND  WET- 
LANDS, 

Lowell  Univ.,  MA.  Dept.  of  Earth  Sciences. 

For  primary   bibliographic   entry  see  Field   6G 

W89- 10774 


CUMULATIVE  IMPACTS  ON  WATER  QUAL- 
ITY FUNCTIONS  OF  WETLANDS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   6G 
W89- 10775 


STRATEGIES  FOR  ASSESSING  THE  CUMU- 
LATIVE EFFECTS  OF  WETLAND  ALTER- 
ATION ON  WATER  QUALITY, 

East  Carolina   Univ.,   Greenville,   NC.   Dept.   of 

Biology. 

For  primary  bibliographic   entry   see   Field   6G. 

W89- 10776 


IMPACTS  OF  FRESHWATER  WETLANDS  ON 
WATER  QUALITY:  A  LANDSCAPE  PERSPEC- 
TIVE, 

Smithsonian  Environmental  Research  Center, 
Edgewater,  MD. 

For  primary  bibliographic  entry  see  Field  6G. 
W89- 10777 


NATURE  OF  CUMULATIVE  IMPACTS  ON 
BIOTIC  DIVERSITY  OF  WETLAND  VERTE- 
BRATES, 

Florida  Univ.,  Gainesville.  School  of  Forest  Re- 
sources and  Conservation. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-10778 


ISSUES  AND  APPROACHES  IN  ASSESSING 
CUMULATIVE  IMPACTS  ON  WATERBIRD 
HABITAT  IN  WETLANDS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Wildlife  and  Fisheries  Sciences. 
For  primary   bibliographic   entry   see   Field   6G 
W89- 10779 


SOME  THOUGHTS  ON  USING  A  LANDSCAPE 
FRAMEWORK  TO  ADDRESS  CUMULATIVE 
IMPACTS  ON  WETLAND  FOOD  CHAIN  SUP- 
PORT, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see   Field   6G 

W89- 10780 


REGULATORY  CONTEXT  FOR  CUMULATIVE 
IMPACT  RESEARCH, 

Dynamac  Corp.,  Rockville,  MD. 

For  primary   bibliographic  entry  see   Field   6G 

W89-10781 


EVALUATION    PARADIGM    FOR    CUMULA- 
TIVE IMPACT  ANALYSIS, 

Institute  for  Water  Resources  (Army),  Fort  Bel- 

voir,  VA. 

For   primary   bibliographic   entry  see   Field   6G. 

W89-10782 


DEVELOPING  THE  SCIENTIFIC  BASIS  FOR 
ASSESSING  CUMULATIVE  EFFECTS  OF 
WETLAND  LOSS  AND  DEGRADATION  ON 
LANDSCAPE  FUNCTIONS:  STATUS,  PER- 
SPECTIVES, AND  PROSPECTS, 


Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

For  primary   bibliographic  entry  see   Field   6G 

W89- 10783 


COPPER  IN  THE  FLY  RIVER  SYSTEM 
(PAPUA  NEW  GUINEA)  AS  INFLUENCED  BY 
DISCHARGES  OF  MINE  RESIDUE:  OVER- 
VIEW OF  THE  STUDY  AND  PRELIMINARY 
FINDINGS, 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10832 


SEDIMENT  ACCUMULATION  AND  ITS  EF- 
FECTS ON  A  MISSISSIPPI  RIVER  OXBOW 
LAKE, 

Agricultural  Research  Service,  Oxford,  MS. 
For  primary  bibliographic  entry  see  Field  2J 
W89- 10841 


PEAT  DEPOSIT  WATER  QUALITY  IN  LAKE 

ISTOKPOGA,  FLORIDA,  U.S.A., 

Seminole  Electric  Cooperative,  Inc.,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  2H 

W89-10842 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


BARNACLES  AND  MUSSELS  AS  BIOMONI- 
TORS  OF  TRACE  ELEMENTS:  A  COMPARA- 
TIVE STUDY, 

Hong  Kong  Environmental  Protection  Dept. 
D.  J.  H.  Phillips,  and  P.  S.  Rainbow. 
Marine  Ecology  Progress  Series  MESEDT,  Vol 
49,  No.  1/2,  p  83-93,  November  10,  1988.  6  fig,  6 
tab,  26  ref. 

Descriptors:  "Path  of  pollutants,  "Trace  elements, 
"Barnacles,  "Mussels,  "Bioaccumulation,  Bioindi- 
cators,  Cadmium,  Chromium,  Copper,  Lead,  Zinc, 
Comparison  studies,  Hong  Kong. 

Concentrations  of  five  trace  elements  (cadmium, 
chromium,  copper,  lead  and  zinc)  in  three  species 
of  barnacle  and  the  mussel  Perna  viridis  were 
determined  for  up  to  18  sites  in  Hong  Kong  coastal 
waters.  Although  each  species  accumulated  differ- 
ing absolute  amounts  of  metals,  qualitative  agree- 
ment between  contamination  profiles  exhibited  by 
the  four  species  for  all  elements  other  than  cadmi- 
um was  excellent.  This  was  the  case  even  for  zinc, 
which  is  partially  regulated  by  P.  viridis.  The 
relative  bioavailabilities  of  metals  other  than  cad- 
mium to  each  of  the  four  species  at  the  sites  studied 
are  similar  for  the  barnacle  species  and  the  mussel, 
and  a  consistent  pattern  of  environmental  contami- 
nation emerges  from  these  data.  By  contrast,  the 
bioavailability  of  cadmium  appears  to  differ  be- 
tween each  species;  this  may  be  at  least  partly  due 
to  the  lack  of  a  marked  gradient  in  cadmium 
contamination  of  Hong  Kong  waters,  as  shown  by 
previous  studies  and  confirmed  here.  The  differ- 
ences between  the  species  in  trace  metal  accumula- 
tion are  discussed,  particularly  as  they  relate  to  the 
use  of  barnacles  and  mussels  as  biomonitors  of 
aquatic  contamination.  It  is  suggested  that  these 
species  should  be  further  employed  in  subtropical 
and  tropical  nations  to  establish  present  levels  of 
contamination  and  monitor  future  trends.  (Au- 
thor's abstract) 
W89-10538 


BIOASSAY  METHODS  FOR  EVALUATING 
THE  TOXICITY  OF  HEAVY  METALS,  BIO- 
ODES  AND  SEWAGE  EFFLUENT  USING  MI- 
CROSCOPIC  STAGES  OF  GIANT  KELP  MA- 
CROCYSTIS  PYRIFERA  (AGARDH):  A  PRE- 
LIMINARY REPORT, 

California  Univ.,  Santa  Cruz.  Inst,  of  Marine  Sci- 
ences. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants— Group  5A 


B.  S.  Anderson,  and  J.  W.  Hunt. 
Marine  Environmental  Research  MERSDW,  Vol. 
26  No.  2,  p  113-134,  1988.  6  fig,  2  tab,  43  ref.  EPA 
cooperative   agreement    C-0600O0-23-O   and   state 
board  agreement  no.  7-120-250-0. 

Descriptors:  *Bioindicators,  *Kelps,  ♦Toxicity, 
•Municipal  wastewater,  ♦Bioassay,  *Heavy  metals, 
Zinc  sulfate,  Sodium  pentachlorophenate,  Repro- 
duction, Life  history  studies. 

Methods  for  using  early  life  stages  of  giant  kelp 
Macrocystis  pyrifera  in  toxicity  tests  intended  for 
evaluating  the  toxicity  of  municipal   sewage  ef- 
fluents are  given.  Included  are  methods  for  both  a 
short-term  (48  hour)  toxicity  test,  and  a  long-term 
(16-day)  toxicity  test.  Preliminary  results  of  experi- 
ments with  zinc  sulfate,  sodium  pentachlorophen- 
ate, and  a  primary-treated  sewage  effluent  showed 
that  early  life  stages  of  Macrocyctis  have  a  van- 
able  sensitivity  to  these  toxicants.  No  Observed 
Effect  Concentrations  (NOECs)  for  effects  of  zinc 
sulfate  on  germination  of  Macrocystis  zoospores 
ranged  from  1730  microg/L  to  5500  microg/L  in 
three  separate  48-h  experiments.  The  NOECs  for 
zinc  effects  on  sporophyte  production  by  Macro- 
cystis was  1070  microg/L  in  a  16-day  experiment. 
The  fungicide  and  herbicide  sodium  pentachloro- 
phenate  significantly   inhibited   Macrocystis   zoo- 
spore germination,  and  gametophyte  reproduction 
at   concentrations   of  32   microg/L   and   greater 
(NOEC  <  32  microg/L  for  both  tests),  and  was 
more   toxic   to   kelp   than   zinc.   Pnmary-treated- 
sewage   effluent   significantly   inhibited   zoospore 
germination  at  concentrations  greater  than  1%  ef- 
fluent (NOEC  =  0.56%  effluent).  The  results  of 
these  preliminary  experiments  indicate  that  early 
life  stages  of  Macrocystis  pyrifera  are  amenable  to 
evaluating  the  toxicity  of  a  variety  of  toxicants, 
including  sewage  effluents,  and  that  Macrocystis 
has  a  variable  sensitivity  to  toxicants  depending  on 
the   nature   of  toxicant   and   the   endpoint   being 
tested.  (Author's  abstract) 
W89-10548 


IMPROVED  INTERLABORATORY  COMPARI- 
SONS OF  POLYCYCLIC  AROMATIC  HYDRO- 
CARBONS IN  MARINE  SEDIMENT, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
W.  D.  MacLeod,  A.  J.  Friedman,  and  D.  W. 

Marine  Environmental  Research  MERSDW,  Vol. 
26,  No.  3,  p  209-221,  1988.  2  fig,  4  tab,  11  ref. 

Descriptors:  ♦Quality  assurance,  'Water  analysis, 
♦Pollutant  identification,  *Sediments,  *Marine  en- 
vironment, ♦Hydrocarbons,  'Laboratories,  Com- 
parison studies,  Quality  control,  Testing  proce- 
dures. 


LYSEN  IN  HEMIDACTYLUS  MABOUIA 
(GECKONIDAE)  ALS  METHODE  ZUR 
BEWERTUNG  DER  UMWELGUTE  VON  STAD- 

Universitaet  des  Saarlandes,  Saarbruecken  (Germa- 
ny, F.R.).  Inst,  fuer  Biogeographie. 
J.  Schmidt.  ^ 

Amazoniana,  Vol.  9,  No.  1,  p  35-42,  December 
1984.  2  fig,  4  tab,  5  ref.  English  summary. 

Descriptors:  *Heavy  metals,  *Bioindicators,  •En- 
vironmental quality,  *Pollutant  identification, 
♦Food  chains,  "Urban  areas,  "Lizards,  Hemidacty- 
lus,  Brazil,  Lead,  Cadmium,  Zinc. 

The  results  of  the  Ecology  Program  of  the  GTZ 
(German  Agency  for  Technical  Cooperation)  in 
Porte  Alegre,  Brazil  are  presented.  The  suitability 
of  the  lizard  Hemidactylus  mabouia  as  an  indicator 
species  of  an  environmental  quality  zonation  in  the 
urban  area  was  evaluated.  Different  accumulation 
levels  of  the  heavy  metals  Pb,  Cd  and  Zn  in  this 
species  and  in  other  components  of  the  food  chain 
were  analyzed.  Considering  the  suitability  of  this 
species  as  a  bioindicator,  more  studies  utilizing  its 
potential  should  be  carried  out  in  order  to  assess 
the  presence  of  pollutants  in  Brazilian  urban  eco- 
systems. (Author's  abstract) 
W89-10593 


Interlaboratory  precision  in  the  analyses  for  poly- 
cyclic  aromatic  hydrocarbons  (PAHs)  in  samples 
from  the  marine  environment  has  improved  sub- 
stantially over  the  past  decade.  Early  interlabora- 
tory comparisons  of  analyses  for  PAHs  in  refer- 
ence sediment  showed  variations  in  the  data  by  as 
much  as  a  factor  of  10  among  established  laborato- 
ries. During  this  six-year  study,  such  disparities 
progressively  decreased  through  better  and  more 
uniform  analytical  procedures.  In  the  latest  inter- 
comparison,  the  range  of  interlaboratory  relative 
standard  deviations  (RSDs)  improved  better  than 
twofold  to  15-36%  for  18  PAHs  in  a  natural  sedi- 
ment prepared  as  a  reference  material.  The  im- 
provement is  attributed  to:  (1)  use  of  a  specific, 
improved  extraction  and  cleanup  procedure,  (2) 
use   of  calibration    and    internal    standards    from 
common  pre-analyzed  supplies,  and  (3)  preparation 
and  use  of  a  detailed  standard  methods  manual. 
The  results  open  the  way  to  the  establishment  of 
statistically  sound  quality  control  programs  among 
the  participating  laboratories  and  more  rigorous 
monitoring  of  the  marine  environment.  (Author's 
abstract) 
W89-10551 

HEAVY  METAL  ANALYSIS  IN  HEMIDACTY- 
LUS MABOUIA  (GECKONIDAE)  AS  A 
METHOD  TO  CLASSIFY  URBAN  ENVIRON- 
MENTAL  QUALITY   (SCHWERMETALLANA- 


PHOTO-OXIDATION  OF  DISSOLVED  OR- 
GANIC MATTER  FOR  TRACE  METAL  ANAL- 
YSIS 

North  Carolina  Univ.,  Chapel  Hill.  School  of 
Public  Health. 

For  primary  bibliographic  entry  see  Field  7B. 
W89- 10636 


HEAVY    METAL    UPTAKE    BY    PLANKTON 
AND  OTHER  SESTON  PARTICLES, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10638 


LEAD  ISOTOPES  AS  SEEPAGE  INDICATORS 
AROUND  A  URANIUM  TAILINGS  DAM, 

Division  of  Exploration  Geoscience,  P.O.  Box  136, 

North  Ryde,  NSW  2113,  Australia. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10654 

CHIRONOMID  MIDGES  AS  INDICATORS  OF 
ORGANIC  POLLUTION  IN  THE  SCIOTO 
RIVER  BASIN,  OHIO, 

Ohio  Univ.,  Athens.  Dept.  of  Zoological  and  Bio- 
medical Sciences. 

Ohio  Journal  of  Science  OJSCA9,  Vol.  89,  No.  1, 
p  5-9,  March  1989.  3  fig,  1  tab,  31  ref.  Francis 
Marion  College  Grant. 


Descriptors:  'Water  pollution  effects,  *  Aquatic  in- 
sects, *Midges,  *Bioindicators,  *Water  quality, 
♦Pollutant  identification,  ♦Environmental  tracers, 
Chemical  analysis,  Benthic  fauna,  Alkalinity,  Hard- 
ness, Enrichment,  Acidic  water,  Organic  wastes, 
Ohio,  Agricultural  runoff. 

Faunal  and  water  chemistry  data  were  derived 
from  an  extensive  survey  of  streams  in  the  Scioto 
River  basin,  Ohio,  and  analyzed  to  determine 
biotic  indicators  of  water  quality.  The  data  for  1 1 
water  chemistry  characteristics  were  simplified  by 
means  of  factor  analysis,  which  generated  three 
new  axes  (alkalinity-hardness,  enrichment 
(sewage),  agricultural  runoff)  that  explained  71.5% 
of  the  total  variance.  The  distributions  of  14 
common  larval  chironomid  genera  were  then 
placed  upon  these  new  axes,  based  on  coordinates 
generated  for  each  sample  site.  These  genera  were 
found  to  occupy  significantly  different  environ- 
ments. Heuristic  analysis  of  the  data  identified  five 
groups  of  genera,  each  indicating  particular  water 
quality  conditions:  (1)  Stictochironomus-hard,  al- 
kaline unpolluted  water;  (2)  Pentaneura,  Cncoto- 
pus,  and  Tanytarsus-sewage  enriched  water;  (3) 
Procladius  and  Dicrotendipes-high  agricultural 
runoff;  (4)  Ablabesmia  and  Tribelos-general  or- 


ganic pollution,  soft  acid  water;  and  (5)  Micropsec- 
tra,  Microtendipes,  Glyptotendipes,  Chironomus, 
Polypedilum,    and    Cryptochironomus-facultative 
genera.  (Author's  abstract) 
W89- 10666 


SHOULD  WE  USE  A  WELL  FOOT  (SEDIMENT 
TRAP)  IN  MONITORING  WELLS, 

For  primary  bibliographic  entry  see  Field  8G. 
W89- 10676 

APPLICATIONS  OF  DUAL-WALL  REVERSE- 
CIRCULATION  DRILLING  IN  GROUND 
WATER  EXPLORATION  AND  MONITORING, 

Hart  Environmental  Management  Corp.,  Irvine, 

CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10677 

ORGANIZATION  AND  OPERATION  OF  THE 
SAVANNAH  RIVER  PLANT'S  GROUNDWAT- 
ER MONITORING  PROGRAM, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-10678 

TRACER  TEST  FOR  DETECTING  CROSS  CON- 
TAMINATION ALONG  A  MONITORING 
WELL  COLUMN, 

EBASCO  Services,  Inc.,  Chicago,  IL. 

D.  Meiri. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  2,  p  78-81,  Spring  1989.  5  fig,  1  tab,  6 

ref. 

Descriptors:  ♦Observation  wells,  ♦Tracers,  ♦Path 
of  pollutants,  ♦Water  quality,  ♦Groundwater  pollu- 
tion, ♦Monitoring,  Wells,  Aquifers,  Sodium  bro- 
mide, Contamination,  Aquifer  systems. 

A  tracer  test  was  used  to  evaluate  whether  cross 
contamination  exists  along  a  monitoring  well  com- 
pleted through  a  shallow  groundwater  system  in 
fractured  clay  and  screened  in  a  sand  and  gravel 
aquifer.  The  fractured  clay  is  separated  from  the 
sand  and  gravel  deposit  by  a  layer  of  highly  plastic 
unfractured  clay.  A  natural  vertical  downward 
hydraulic  gradient  of  approximately  0.5  exists  be- 
tween the  shallow  system  and  the  sand  and  gravel 
aquifer.  Groundwater  contamination  was  detected 
in  an  adjacent  monitoring  well  screened  in  the 
fractured  clay  and  in  the  monitoring  well  screened 
in  the  sand  and  gravel  deposit.  No  groundwater 
contamination  was  apparent  in  an  intermediate 
well  screened  in  the  unfractured  clay  layer.  A 
tracer  of  sodium  bromide  was  injected  into  a  shal- 
low boring  near  the  monitoring  wells.  The  tracer 
was  detected  in  the  monitoring  well  in  the  sand 
and  gravel  aquifer  after  3-7  days.  The  bromide 
concentration  continued  to  increase  in  this  well 
with  time  while  the  concentration  in  the  shallow 
boring  declined.  This  trend  of  tracer  concentration 
indicates  the  tracer  has  in  fact  migrated  downward 
and  possibly  traveled  along  the  well  column.  (Au- 
thor's abstract) 
W89-10679 


LIMITATIONS  OF  MONITORING  WELLS 
FOR  THE  DETECTION  AND  QUANTIFICA- 
TION OF  PETROLEUM  PRODUCTS  IN  SOILS 
AND  AQUIFERS, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-10681 

EQUIPMENT  DECONTAMINATION  PROCE- 
DURES FOR  GROUND  WATER  AND  VADOSE 
ZONE  MONITORING  PROGRAMS:  STATUS 
AND  PROSPECTS, 

O'Brien  and  Gere  Engineers,  Inc.,  Syracuse,  NY. 
J.  T  .  Mickam,  R.  Bellandi,  and  E.  C.  Tifft. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  2,  p  100-121,  Spring  1989.  4  fig,  3  tab, 
14  ref.  Append. 


I 

•I 

.; 


> 

< 

X 

3 


35 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Descriptors:  'Quality  control,  *Water  analysis, 
•Sample  preservation,  'Groundwater  quality, 
'Sampling,  'Groundwater  pollution,  'Vadose 
water,  'Monitoring,  'Hazardous  wastes,  'Decon- 
tamination, Standards,  Regulations,  Drilling  equip- 
ment. Water  sampling,  Chemical  analysis. 

A  major  portion  of  the  work  effort  and,  therefore, 
the  money  spent  during  investigations  of  ground 
water  and  the  vadose  zone  at  hazardous  waste  sites 
is  associated  with  collecting  chemical  data.  To  that 
end,  effective  decontamination  of  reusable  drilling 
equipment,  sampling  apparatus,  and  tools  is  critical 
to  the  credibility  of  chemical  data.  Samples  repre- 
sentative of  the  site  under  study  are  essential.  Sev- 
eral state  and  federal  regulatory  agencies  have 
established  guidelines  for  procedures  that  should 
be  considered  when  developing  decontamination 
protocols.  These  agencies  were  contacted  and 
asked  to  furnish  copies  of  their  decontamination 
guidelines.  The  information  was  reviewed,  and 
comparisons  were  made  to  assess  the  status  of 
standards  of  decontamination  practices  for  ground 
water  and  vadose  zone  monitoring  programs  at 
hazardous  waste  sites.  Summaries  of  a  variety  of 
decontamination  protocols  were  prepared.  From 
this  review,  it  is  apparent  that  there  is  a  need  to 
standardize,  to  the  extent  possible,  procedures  for 
the  field  decontamination  of  equipment.  Two 
ASTM  Subcommittees,  D18.14  on  Waste  Manage- 
ment and  D  18.21  on  Ground  Water  and  Vadose 
Zone  Monitoring,  are  currently  working  on  devel- 
oping standards  for  decontamination  procedures. 
They,  in  cooperation  with  state  and  federal  agen- 
cies and  other  interested  technical  groups,  will 
develop  standards  for  the  field  decontamination 
equipment  used  to  study  ground  water  and  the 
vadose  zone.  (Author's  abstract) 
W89-10682 


USE  OF  ON-SITE  HIGH  PERFORMANCE 
LIQUID  CHROMATOGRAPHY  TO  EVALU- 
ATE THE  MAGNITUDE  AND  EXTENT  OF  OR- 
GANIC CONTAMINANTS  IN  AQUIFERS, 

Geological  Survey,  Menlo  Park,  CA. 

D.  F.  Goerlitz,  and  B.  J.  Franks. 

Ground  Water  Monitoring  Review  GWMRDU 

Vol.  9,  No.  2,  p  122-129,  Spring  1989.  2  fig,  5  tab! 

16  ref. 

Descriptors:  'Chromatography,  'Groundwater 
quality,  'Water  analysis,  'Groundwater  pollution, 
'Monitoring,  'Aquifers,  'High  performance  liquid 
chromatography,  'Pollutant  identification,  On-site 
tests,  Water  sampling,  Sample  preservation. 

Scientists  engaged  in  the  appraisal  of  groundwater 
contaminated  by  organic  substances  are  faced  with 
the  problem  of  difficult  sample  collection  and 
timely  chemical  analysis.  High-performance  liquid 
chromatography  was  evaluated  for  on-site  determi- 
nation of  specific  organic  contaminants  in  ground- 
water samples  and  was  used  at  three  study  sites. 
Organic  solutes  were  determined  directly  in  water 
samples,  with  little  or  no  preparation,  and  usually 
in  less  than  an  hour  after  collection.  This  informa- 
tion improved  sampling  efficiency  and  was  useful 
in  screening  for  subsequent  laboratory  analysis.  On 
two  occasions,  on-site  analysis  revealed  that  sam- 
ples were  undergoing  rapid  change,  with  major 
solutes  being  upgraded  and  alteration  products 
being  formed.  In  addition  to  sample  stability,  this 
technique  proved  valuable  for  monitoring  other 
sampling  factors  such  as  compositional  changes 
with  respect  to  pumping,  filtration,  and  cross  con- 
tamination. (Author's  abstract) 
W89-10683 


EVALUATION  OF  THE  ADMINISTRATIVE 
UTILITY  OF  INFORMATION  GENERATORS 
IN  MANAGING  TOXIC  SUBSTANCES:  THE 
CASE  OF  THE  QSAR  INFORMATION, 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

M.  Crowley,  J.-L.  Sasseville,  and  P.  Couture. 
Journal         of        Environmental         Management 
JEVMAW,  Vol.  28,  No.  2,  p  93-107,  March  1989 
1  fig,  2  tab,  57  ref. 

Descriptors:  'Hazardous  materials,  'Information 
systems,  'Administrative  agencies,  'Environmen- 


tal policy,  'Waste  management,  Legislation,  Struc- 
ture-activity relationships,  Risk  assessment. 

One  of  the  determinant  factors  in  the  effectiveness 
and  efficiency  of  the  public  management  of  toxic 
substances  is  the  gathering,  selection  and  analysis 
of  adequate  information.  The  general  lack  of  infor- 
mation on  the  effects  or  fate  of  most  of  the  thou- 
sands of  potentially  toxic  chemicals,  and  the  high 
cost  of  producing  data  in  the  laboratory  or  in  the 
field,  have  stimulated  the  development  of  models 
that  can  generate  the  missing  information  at  a  low 
cost.  The  administrative  utility  of  these  informa- 
tion generators  is  determined  by  (1)  their  predic- 
tive ability  and  (2)  the  justification  needed  for 
regulatory  action.  While  the  former  is  based  on 
scientific  and  technical  considerations,  the  latter  is 
defined  by  the  legal  framework  within  which  the 
regulatory  agencies  must  operate.  This  article  dis- 
cusses the  case  of  the  QSAR  (Quantitative  Struc- 
ture-Activity Relationships)  information  system, 
and  how  its  predictions  on  the  toxicity  of  chemi- 
cals to  aquatic  organisms  can  be  helpful  in  the 
implementation  of  the  Canadian  Environmental 
Contaminants  Act.  The  Act  imposes  a  heavy 
burden  of  proof  on  the  regulatory  agencies  in- 
volved, and  it  is  unlikely  that  QSAR  predictions 
would  be  acceptable  as  direct  evidence  of  a  chemi- 
cal's toxicity.  However,  the  QSAR  information 
system  can  be  used  as  a  screening  tool  for  identify- 
ing those  high-risk  chemicals  for  which  the  agen- 
cies may  gather  more  costly  direct  evidence.  (Au- 
thor's abstract) 
W89- 10699 


QUANTITATIVE  ANALYSIS  OF  SOLUBI- 
LIZED   METHANE  IN   REFUSE  LEACHATE, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Bioscience  and  Biotechnology. 

I.  A.  Watson-Craik,  and  E.  Senior. 

Letters  in  Applied  Microbiology  LAMIE7,  Vol.  8 

No.  2,  p  49-53,  February  1989.  3  fig,  8  ref. 

Descriptors:  'Chemical  analysis,  'Pollutant  identi- 
fication, 'Methane,  'Landfills,  'Leachates, 
'Wastewater  disposal,  Gas  chromatography, 
Methane  bacteria,  Phenols,  Quantitative  analysis. 

A  rapid,  simple  method  was  developed  for  the 
quantitative  gas  chromatographic  determination  of 
methane  release  from  continuously  perfused,  pas- 
sively vented,  heterogeneous  laboratory  landfill 
models.  The  method  is  applied  to  an  examination 
of  the  effects  of  the  co-disposal  of  a  model  pheno- 
lic wastewater  with  fermenting  refuse  at  discrete 
dilution  rates  in  a  multi-stage  refuse  column  array. 
Although  determination  of  methane  release  rates 
by  direct  headspace  analysis  is  problematic  in 
model  systems  such  as  the  multi-stage  array,  in 
which  the  generated  gas  is  passively  vented 
through  the  effluent  reservoir  and  excess  pressures 
released  through  gas  traps  attached  to  each 
column,  a  statistically  significant  correlation  be- 
tween dissolved  and  gas  phase  methane  concentra- 
tions permits  the  estimation  of  methane  release 
rates  from  rapid  direct  gas  phase  analyses.  (Sand- 

W89- 10703 


ECOLOGY  OF  FRESHWATER  NEMATODES: 
A  REVIEW  (A  BADAN  NAD  EKOLOGIA  NI- 
CIENI  W  WODACH  SLODKICH), 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 

K.  Prejs. 

Wiadomosci  Ekologiczne  WEKLAF,  Vol.  34  No 

1,   p   3-29,    1988.    1    fig,   5  tab,    134  ref.   English 

summary. 

Descriptors:  *Literature  review,  *Nematodes, 
•Ecological  distribution,  'Bioindicators,  'Eutro- 
phic  lakes,  'Lakes,  'Trophic  level,  Benthic  envi- 
ronment, Plant  tissues,  Root  zone,  Oligotrophic 
lakes,  Littoral  environment,  Species  diversity,  Ad- 
aptation, Bacteria,  Detritus,  Algae,  Predation. 

A  review  of  the  literature  on  the  ecology  of  fresh- 
water nematodes  discusses  the  following  topics:  (1) 
benthic  nematodes,  (2)  periphytic  nematodes,  (3) 
nematodes  of  the  root  region  and  those  penetrating 
the  plant  tissue,  (4)  nematodes  in  polluted  environ- 
ments, (5)  trophic  classification  of  nematodes.  The 


data  for  various  water  bodies  show  that  among 
benthic  nematodes  the  most  frequent  dominants 
are  Tobrilus  gracilis  and  Monhystera  paludicola. 
Maximal  numbers  are  recorded  in  the  littoral  of 
eutrophic  lakes  and  in  the  profunda!  of  oligotro- 
phic lakes.  With  increasing  eutrophication  of  lakes 
the  number  of  species  and  their  diversity  decrease. 
Chromadoridae  are  the  most  characteristic  for  per- 
iphyton.  They  are  well  adapted  to  life  in  an  envi- 
ronment exposed  to  wave  action  as  they  can  attach 
themselves  quickly  to  the  substrate.  The  root 
region  and  underground  parts  of  aquatic  macro- 
phytes  are  colonized  by  a  specific  assemblage  of 
nematodes;  plant  tissues  are  inhabited  mainly  by 
Tylenchida  and  Dorylaimida.  Tissue  damage  has 
been  found  to  result  from  nematode  activity.  Nem- 
atodes can  be  good  indicators  of  pollution  of  aquat- 
ic environments.  With  the  increasing  degree  of 
pollution  in  rivers,  the  species  diversity  of  nema- 
todes decreases.  On  the  basis  of  trophic  classifica- 
tion of  nematodes  and  information  on  the  feeding 
habits  of  particular  species,  five  trophic  groups  are 
distinguished:  (1)  bacterial  and  detritus  feeders,  (2) 
algae  feeders,  (3)  obligate  plant  feeders,  (4)  preda- 
tors, and  (5)  miscellaneous  feeders  (omnivorous). 
(Author's  abstract) 
W89- 10802 


CONVENIENT  TEST  METHOD  FOR  PHOTO- 
CHEMICAL TRANSFORMATION  OF  POL- 
LUTANTS IN  THE  AQUATIC  ENVIRONMENT, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

A.  Svenson,  and  H.  Bjorndal. 
Chemosphere  CMSHAF,  Vol.  17,  No.  12  p  2397- 
2405,  1988.  3  fig,  1  tab,  13  ref. 

Descriptors:  'Photolysis,  'Testing  procedures, 
'Chemical  degradation,  'Aquatic  environment, 
'Fate  of  pollutants,  'Irradiation,  Water  pollution, 
Organic  compounds,  Phenols,  Chlorinated  hydro- 
carbons, Light  quality. 

A  test  method,  based  on  a  modified  Xenotest  1200 
has  been  proved  to  be  convenient  for  determina- 
tion of  the  rate  of  photolytical  degradation  and  by 
that  it  can  make  a  valuable  contribution  to  the 
evaluation  of  environmental  stability  of  organic 
compounds.  The  test  method  was  applied  to  test- 
ing of  photochemical  degradation  of  organic 
chemicals  in  aquatic  media.  Solutions  of  six  chlor- 
inated phenolic  substances,  8-quinolinol  and  9,10- 
anthraquinone  were  illuminated  with  filtered  light, 
simulating  daylight  at  controlled  conditions.  Quan- 
tum yields  of  photochemical  degradation  and  half 
lifetimes  (of  conversion)  were  calculated  using  a 
sun  spectrum  at  60  deg  N.  Chlorophenols  absorb- 
ing light  at  295-350  nm  were  converted  and  theo- 
retical half  lifetimes  of  0.75-2.6  hours  were  ob- 
tained. The  photochemical  conversion  of  8-quino- 
linol was  slow.  Anthraquinone  was  studied  in  etha- 
nol/water  and  the  degradation  corresponded  to  a 
half  lifetime  of  2.8  hours.  (Author's  abstract) 
W89-10812 


CULTURE  TECHNIQUES  FOR  THREE 
FRESHWATER  MACROINVERTEBRATE  SPE- 
CIES AND  THEIR  USE  IN  TOXICITY  TESTS, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
C.  P.  McCahon,  and  D.  Pascoe. 
Chemosphere  CMSHAF,  Vol.  17,  No.  12,  p  2471- 
2480,  1988.  1  fig,  2  tab,  43  ref. 

Descriptors:  'Macroinvertebrates,  'Culturing 
techniques,  'Bioassay,  'Toxicity,  Daphnia,  Crusta- 
ceans, United  Kingdom,  Midges,  Gammarus,  Am- 
phipods,  Isopods. 

Only  one  freshwater  invertebrate  species  (Daphnia 
magna)  is  widely  used  in  routine  toxicity  tests  in 
the  United  Kingdom.  Methods  are  described  for 
the  continuous  laboratory  culture  of  three  Europe- 
an macroinvertebrate  species:  the  dipteran  Chiron- 
omus  riparius,  the  amphipod  Gammarus  pulex,  and 
the  isopod  Asellus  aquaticus.  Their  use  as  test 
species  to  assess  both  acute  and  chronic  toxicity 
responses  is  discussed.  The  three  species  are 
widely  distributed  in  Europe  and  are  readily  ame- 
nable to  laboratory  culture,  using  simple,  inexpen- 
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sive  techniques  which  require  minimal  space  and 
maintenance.  All  three  can  be  cultured  from  egg  to 
egg  and  thus  several  genetically  similar  generations 
«  be  produced  from  a  single  stock  population  if 
required,  or  alternatively  field-collected  animals 
can  be  introduced  to  the  breeding  population  to 
ensure  genetic  diversity  and  that  cultures  remain 
representative  of  the  natural  population.  Large 
numbers  of  offspring  are  produced  and  are  avail- 
able throughout  the  year  at  any  required  develop- 
mental stage.  The  three  species  display  a  range  ot 
sensitivity  to  a  variety  of  pollutants  and  are  suita- 
ble for  use  in  both  acute  and  chronic  toxicity  tests 
to  assess  pollutant  effects  either  in  the  water 
column  or  when  associated  with  sediments.  As 
such  it  is  recommended  that  these  three  inverte- 
brates be  more  widely  employed  as  test  organisms 
in  the  hazard  evaluation  process.  (Dona-Fl  1) 
W89-10813 

NEW  MICRO-DETECTION  TUBE  FOR  CHO- 
LINESTERASE  INHIBITORS  IN  WATER, 

National  Univ.  of  Defense  Technology,  Changsha 
(China).  Dept.  of  Applied  Chemistry. 
D  Tingfa,  Z.  Shiguang,  and  T.  Mousheng. 
Environmental  Pollution  ENPOEK,  Vol.  57,  No. 
3,  p  217-222,  1989.  1  fig,  4  ref. 

Descriptors:  *Wastewater  analysis,  "Chemical 
analysis,  "Water  analysis,  "Organophosphorus  pes- 
ticides, "Pollutant  identification,  "Pesticides, 
Wastewater,  Nitrites,  Bicarbonates,  Disinfection, 
Oxidation,  Chlorination,  Water  pollution. 

A  cheap  and  simple  but  very  sensitive  and  specific 
detection  tube  was  developed  for  the  detection  ot 
cholinesterase-inhibiting  compounds  in  natural  and 
wastewater  disinfected  with  chlorine-containing 
oxidants.  After  the  oxidants  have  been  quantita- 
tively destroyed  by  a  mixture  of  NaN02  and 
NaHC03,  the  horse-serum  cholinesterase  catalyzes 
the  hydrolysis  of  the  orange-red  2,6-dichloro-indo- 
phenyl  acetate  producing  the  blue  2,6-dichloroin- 
dophenol.  The  color  transformation  does  not  occur 
when  the  enzyme  is  inactivated  by  the  cholinester- 
ase-inhibiting compounds.  By  making  use  of  a 
chemical  heater,  the  detection  tube  can  complete  a 
check  job  at  an  environmental  temperature  as  low 
as  about  0  C  in  only  5  min.  The  plastic-made 
detection  tube  is  composed  of  an  inner  tube  for  use 
in  chemical  reaction  and  an  outer  tube  for  use  in 
chemical  heating.  DDVP  can  be  detected  at  con- 
centrations as  low  as  2  micrograms/ml  when  the 
sampled  water  volume  is  0.5  ml.  (Authors  ab- 
stract) 
W89-10823 

SAMPLING  STRATEGIES  FOR  WATER  QUAL- 
ITY MONITORING  IN  LAKES:  THE  EFFECT 
OF  SAMPLING  METHOD,  . 

Freshwater  Biological  Association,  Ambleside 
(England).  _,.,, 

For  primary  bibliographic  entry  see  Held  /A. 
W89-10824 


EVALUATION  OF  METAL  CONCENTRA- 
TIONS IN  BOTTLED  WATERS  AND  THEIR 
HEALTH  SIGNIFICANCE, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

I.  Alam,  and  M.  Sadiq. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  p  925-930,  1988.  2  tab,  18  ref. 

Descriptors:  "Bottled  water,  "Metals,  "Public 
health,  "Water  analysis,  Saudi  Arabia,  Acidity, 
Calcium,  Sodium,  Pollutant  identification,  Chemi- 
cal analysis,  Drinking  water,  Magnesium,  Water 
quality,  Standards. 

Bottled  water  is  commonly  consumed  in  Saudi 
Arabia.  Several  brands  are  locally  produced  and 
others  are  imported.  The  objective  of  this  study 
was  to  evaluate  the  quality,  especially  metal  con- 
centrations, of  bottled  waters  marketed  in  Saudi 
Arabia.  About  100  samples  of  nine  commonly  con- 
sumed bottled  waters  were  collected  from  the  su- 
permarkets and  analyzed  for  pH  and  concentra- 
tions of  18  metals  using  inductively  coupled  argon 


plasma  It  was  found  that  the  concentrations  of 
calcium  and  sodium  in  Taiba  and  Al-Shifta  brands 
and  magnesium  and  sodium  in  Al-Rawabi  brand 
were  higher  than  the  values  claimed  on  their 
labels  The  concentrations  of  calcium  m  Evian  and 
magnesium  in  Al-Rawabi  were  higher  that  the 
desirable  limits  of  these  elements  in  drinking  water. 
All  other  metals  determined  in  this  study  were 
found  below  their  permissible  or  desirable  limits. 
(Author's  abstract) 
W89-10831 

HEAVY  METALS  MONITORING  BY  THE 
PIXE  TECHNIQUE  IN  THE  COASTAL  ZONE 
OF  PORTUGAL,  . 

Laboratorio  Nacional  de  Engenhana  e  Tecnologia 
Industrial,  Lisbon  (Portugal).  Dept.  de  Estudos  de 
Impacte  Industrial.  . 

M.  M.  Costa,  M.  C.  Peneda,  and  R.  Le»te. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  p  941-944,  1988.  1  fig,  1  tab,  4  ref. 

Descriptors:  "Pollutant  identification,  "Heavy 
metals,  "Monitoring,  "Coastal  waters  "Portugal, 
Water  quality,  Pulp  wastes,  Detection  limits,  Chro- 
mium, Iron,  Nickel,  Copper,  Zinc,  Arsenic,  Mo- 
lybdenum, Mercury,  Lead. 

Heavy  metals  assessment,  for  checking  the  sea 
water  quality  of  the  subtidal  zone  between  Leirosa 
and  Pedrogao,  on  the  west  coast  of  Portugal,  over 
a  30  km  length,  was  the  main  purpose  of  this  study. 
Samples  were  irradiated  in  a  Van  de  Graaff  accel- 
erator by  a  beam  of  protons.  30-minute  counts 
were  run  on  deionized  water  blanks  together  with 
the  samples.  Detection  limits  were  obtained  in  the 
range  of  0.2-20  micrograms/1  for  150  ml  of  sample 
and  30  microC  charge,  but  it  will  be  necessary  to 
measure  lower  values  in  the  case  of  sea  water 
analysis.  Therefore,  the  technique  will  be  im- 
proved by  performing  the  work  under  dust-tree 
conditions  in  a  laminar  flow  cabinet  and  in  a  clean 
room.  It  is  concluded  that  the  technique  is  very 
suitable,  because  in  one  run  it  was  possible  to 
analyze  about  30  elements  and  evaluate  the  metal 
charge  in  any  water  samples.  The  values  obtained 
are  higher  than  those  in  the  literature  for  oceanic 
waters.  (Author's  abstract) 
W89-10833 

PROGRAMME  TO  IMPROVE  THE  QUALITY 
OF  ANALYTICAL  RESULTS  IN  THE  ENVI- 
RONMENTAL MONITORING  OF  ORGANO- 
TIN  COMPOUNDS, 

Plymouth  Polytechnic  (England).  Dept.  ot  bnvi- 
ronmental  Sciences. 
L.  Ebdon,  S.  Hill,  and  B.  Griepink. 
Environmental    Technology    Letters    ElLbUB, 
Vol.  9,  p  965-968,  1988.  1  tab,  13  ref. 

Descriptors:  "Organotins,  "Pollutant  identification 
"Pesticides,  "Quality  control,  "Monitoring,  "Metal 
complexes,  "Tin,  Chemical  analysis,  Water  analy- 
sis, Shellfish,  Aquaculture,  Europe,  Oysters,  Mol- 
lusks,  Toxicity,  Chromatography,  Mass  spectrome- 
try, Water  pollution  effects,  Sediments. 


DETERMINATION  OF  THE  LEVEL  OF  SOME 
HEAVY  METALS  IN  AN  AQUATIC  ECOSYS- 
TEM BY  INSTRUMENTAL  NEUTRON  ACTI- 
VATION ANALYSIS, 

Laboratorio  Nacional  de  Engenharia  e  Tecnologia 

Industrial,  Lisbon  (Portugal).  Dept.  de  Energia  e 

Engenharia  Nucleares. 

M.  C.  Freitas,  M.  C.  V.  Carreiro,  M.  R.  Reis,  and 

E.  Martinho. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  p  969-976,  1988.  6  tab,  23  ref. 

Descriptors:  "Pollutant  identification,  "Water  anal- 
ysis, "Chemical  analysis,  "Heavy  metals,  "Neutron 
activation  analysis,  "Water  pollution,  Portugal, 
Sediments,  Fish,  Macrophytes,  Silver,  Molybde- 
num. 

In  this  work,  14  heavy  metals  have  been  deter- 
mined in  samples  of  water,  sediments,  aquatic  ma- 
crophytes, and  fishes  from  Fratel  Dam  in  the  Tejo 
River,  Portugal  using  instrumental  neutron  activa- 
tion analysis.  The  concentrations  found  in  the  first 
three  compartments  of  the  ecosystem  do  not  differ 
by  more  than  one  order  of  magnitude  from  the 
reference  values  available  in  the  literature;  two 
orders  of  magnitude  differences  were  found  for 
silver  and  molybdenum  for  the  whole  fish,  but  the 
reference  values  concern  only  the  fish  muscle  and 
both  elements  have  an  affinity  to  the  gastrointesti- 
nal tract.  In  general,  higher  heavy  metal  concen- 
trations were  obtained  in  bank  sediments  than  in 
sediments  3  m  away  from  the  bank.  It  should  be 
stressed  that  these  are  preliminary  results,  covering 
only  one  season;  nevertheless,  the  results  obtained 
show  that  the  heavy  metal  levels  in  the  fresh  water 
ecosystem  under  study  are  close  to  the  reference 
values,  which  points  to  a  normal  situation  at  the 
Fratel  Dam.  (Author's  abstract) 
W89-10836 

STUDY  OF  TOXIC  COMPOUNDS  IN  RIVER 
BOTTOMS  AT  METROPOLITAN  AREAS, 

Indianapolis  Public  Works  Dept.,  IN. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10860 

CHARACTERIZATION  AND  EVALUATION 
OF  ENVIRONMENTAL  HAZARDS  IN  A 
LARGE  METROPOLITAN  LANDFILL, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Chemical  and  Biochemical  Engineering. 
W.  V.  Black,  D.  S.  Kosson,  and  R.  C.  Ahlert. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,   1989.  p   147-153,   1  fig,  4  tab,   19  ref. 

Descriptors:  "Pollutant  identification,  "Landfills, 
"Waste  disposal,  "New  York,  Chemical  analysis, 
Hydrocarbons,  Aromatic  compounds,  Benzene, 
Pyrenes,  Fluoranthene,  Phenanthrene,  Organic 
compounds. 


Considerable  concern  has  been  expressed  regard- 
ing the  environmental  effects  of  organotin  com- 
pounds,   particularly    the    effects    of    tnbutyltin 
(TBT)  compounds  on  mariculture  and  shelltisn  in 
general.  This  paper  reports  a  program  under  the 
aegis   of  the    Bureau   of  Community    Reference 
(BCR)  with  the  ultimate  aim  of  producing  a  tnbu- 
tyltin certified  reference  material.  Details  are  given 
of  an  inter-laboratory  collaborative  study  currently 
underway  among  expert  laboratories  throughout 
the   European   Economic   Community.   Once  the 
results  of  this  preliminary  collaborative  study  of 
aqueous  solutions  of  inorganic  and  organotin  are 
known,  the  next  step  is  to  extend  the  study  to  look 
at  TBT  levels  in  estuarine  and  near  shore  sedi- 
ments Two  sediments  will  be  sent  out,  one  spiked 
with  TBT,  the  other  unspiked.  A  fine-grained  sedi- 
ment with  the  larger  particles  removed  by  sieving 
is  to  be  provided,  and  ideally  this  should  be  spiked 
at  two  levels.  The  round  after  this  is  likely  to  be  a 
real  sample  of  sediment  which  will  lead  on  to  the 
certification  of  a  sediment  sample.  (Author's  ab- 
stract) 
W89-10835 


Fountain  Avenue  Landfill  (FAL)  is  a  297-acre  site 
located  on  the  north  shore  of  Jamaica  Bay.  FAL, 
Pennsylvania  Avenue  Landfill  (PAL)(just  west  of 
FAL)   Jamaica  Bay  and  parts  of  the  surrounding 
area  make  up  the  Gateway  National  Recreation 
Area    Fountain  Avenue  Landfill  received  waste 
from  New  York  City  for  25  years.  It  opened  in  late 
1961     about    the    same    time    the    Pennsylvania 
Avenue  site  was  closed,  and  over  the  years  re- 
ceived both  municipal  and  commercial  waste.  A 
number  of  tests  and  surveys  have  been  carried  out 
on  the  air,  water  and  sediments  surrounding  the 
two  landfills.  Samples  were  collected  on  four  dif- 
ferent occasions  from  various  locations  on  the  pe- 
riphery of  the  fill,  and  were  analyzed  for  polycy- 
clic  aromatic  hydrocarbons  (PAHs).  Results  from 
high  performance  liquid  chromatography  (H^L*-) 
analysis  identified  a  number  of  compounds,  includ- 
ing-   phenanthrene,    fluoranthrene,    and    pyrene. 
Compounds    of    moderate    carcinogenic    activity 
were  dibenzo(a,h)anthracene,  benzo(g,h,i)perylene, 
benzo(k)fluoranthene,    and    benzo(b)fluoranthene. 
(See  also  W89-10858)  (Lantz-PTT) 
W89-10878 
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EVALUATION  OF  LEACHATE  MONITORING 
DATA  FROM  CO-DISPOSAL,  HAZARDOUS, 
AND  SANITARY  WASTE  DISPOSAL  FACILI- 
TIES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

A.  D.  Levine,  and  L.  R.  Rear. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea 
Michigan,   1989.  p   173-183,  5  fig,  8  tab,   15  ref. 

Descriptors:  'Pollutant  identification,  'Hazardous 
wastes,  'Waste  disposal,  'Leachates,  Monitoring, 
Organic  carbon,  Hydrogen  ion  concentration, 
Metals,  Halides,  Landfills,  Groundwater  pollution, 
Surface  water  pollution. 

Monitoring  of  hazardous  wastes,  landfill  leachates, 
and  groundwater  and  surface  water  contamination 
is   a   necessary   component   of  hazardous   wastes 
management,    treatment,   and   cleanup   programs. 
Because  contaminants  are  measured  in  concentra- 
tions as  low  as  parts  per  billion  (ppb)  or  parts  per 
trillion  (ppt),  the  test  methods  must  be  quite  sensi- 
tive. Indicator,  or  surrogate,  parameters  are  used 
as  screening  tests  to  identify  the  presence  of  toxic 
compounds  and  determine  the  need  for  more  ex- 
tensive monitoring.  Indicators  of  contamination  in- 
clude total  organic  carbon  (TOC),  total  organic 
halide  (TOX),  specific  conductivity,  and  pH.  Haz- 
ardous leachates  had  the  highest  levels  of  total 
dissolved  solids,  specific  conductivity,  ammonia, 
and  sulfate,  while  sanitary  landfill  leachates  had 
the  highest  levels  of  suspended  solids  and  bio- 
chemical oxygen  demand  (BOD).  The  codisposal 
sites  had  the  highest  levels  of  chloride  and  were 
intermediate  between  the  sanitary  and  the  hazard- 
ous leachates  for  the  other  measured  parameters 
The  levels  of  oil  and  grease,  pH,  COD,  TOC  and 
TOX  were  not  significantly  different  among  the 
facility  types.  Metals  were  analyzed  routinely  at  all 
disposal   facilities;   however,   in   many   cases,   the 
reported   values   were  at   or  below   the   method 
detection    limits.    The   number   of  organic   com- 
pounds analyzed  at  the  waste  disposal   facilities 
varied  considerably,  but  fewer  than   15%  of  the 
measured  organic  compounds  were  detected   The 
ability   of  the  TOC  and   TOX   measurements  to 
detect  the  presence  of  organic  contaminants  was 
evaluated  by  comparing  calculated  values  of  TOC 
and  TOX  to  the  detected  concentrations  of  organic 
contaminants.  Of  the  two  parameters,  TOX  ap- 
pears to  be  more  closely  related  to  measured  levels 
of  regulated  contaminants;  however,  TOX  is  not  a 
reliable  predictor  of  halogenated  organic  contami- 
nants. (See  also  W89-10858)  (Lantz-PTT) 
W89- 10881  ; 


NOVEL  APPROACH  TO  SIMPLIFIED  RE- 
SPIROMETRIC  OXYGEN  DEMAND  DETER- 
MINATIONS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B 
W89- 10909 


PRETREATMENT    LIMITS    FOR    FATS     OIL 
AND  GREASE, 

Howard,  Needles,  Tammen,  and  Bergendoff,  Mil- 
waukee, WI. 
For   primary  bibliographic   entry   see   Field   5D. 


WATER  QUALITY  OF  THE  FRENCH  BROAD 
RIVER,  NORTH  CAROLINA -AN  ANALYSIS 
OF  DATA  COLLECTED  AT  MARSHALL,  1958- 

77, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89- 10945 


WATER  QUALITY  OF  THE  NEUSE  RIVER 
NORTH  CAROLINA-VARIABILITY,  POLLU- 
TION LOADS,  AND  LONG-TERM  TRENDS 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 


W89- 10946 


ESSENTIAL  OF  BIOTECHNOLOGY, 

Versar,  Inc.,  Springfield,  VA. 

For  primary  bibliographic  entry  see  Field  7B 

W89- 10960 


APPLICATIONS  OF  BIOTECHNOLOGY, 

Versar,  Inc.,  Springfield,  VA. 

For   primary   bibliographic   entry   see   Field   5D 

W89- 10962 


BIOLOGICAL  INDICATORS  OF  FRESHWA- 
TER POLLUTION  AND  ENVIRONMENTAL 
MANAGEMENT, 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

J.  M.  Hellawell. 

Elsevier  Applied  Science  Publishers,  New  York. 
1986.  546  p. 

Descriptors:  'Environmental  control,  'Water  pol- 
lution control,  'Bioindicators,  'Monitoring, 
'Water  pollution  effects,  Biological  studies,  Eco- 
logical effects,  Ecosystems,  Toxicity,  Bioaccumu- 
lation,  Fate  of  pollutants,  Literature  review. 

This  text  reviews  the  current  knowledge  of  the 
responses  of  individual  organisms  and  communities 
to  environmental  changes  and  their  use  as  biologi- 
cal indicators  of  environmental  quality  in  assessing 
the  intensity  of  pollution  and  other  disturbances.  It 
discusses  the  use  of  biological  indicators  for  en- 
couraging the  ecologically  sensitive  management 
of  freshwaters  in  the  face  of  the  conflicting  de- 
mands of  today's  society.  The  first  three  chapters 
define  the  basic  principles  of  hydrobiology  and 
introduce  the  relevant  fundamental  ecological 
principles  of  community  organization,  the  factors 
which  affect  communitites,  bioaccumulation  of 
poisons,  the  toxicological  properties  of  pollutants 
and  the  effect  of  engineering  operations  and  other 
environmental  perturbations  on  different  hierar- 
chies of  biological  organizations.  The  following 
chapters  critically  review  the  effects  of  environ- 
mental stress  including  physical  disturbance,  nutri- 
ent enrichment  and  the  entry  of  toxic  materials. 
Data,  in  the  form  of  tables  and  graphs  for  ready 
comparison,  provide  a  valuable  work  of  reference 
for  the  specialist.  Laboratory  evaluation  of  pollut- 
ants, methods  of  field  assessment  and  the  use  of 
biological  surveillance  in  environmental  manage- 
ment are  explained  and  discussed.  The  book  also 
contains  a  selected  but  extensive  bibliography  of 
approximately  1000  references.  (Author's  abstract) 
W89-10986 


REPORT  OF  THE  NATIONAL  WORKSHOP 
ON  INSTREAM  BIOLOGICAL  MONITORING 
AND  CRITERIA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-245964. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Held  in  Lincolnwood,  Illinois,  December  2-4 
1987.  No.  EPA/600/9-88/016,  August  1988  34p  I 
fig,  1  tab,  18  ref,  3  append. 

Descriptors:  'Stream  biota,  'Environmental  qual- 
ity, 'Water  quality  control,  'Monitoring,  Confer- 
ences, Regulations,  Water  pollution  control, 
Aquatic  environment,  Legislation. 

The  purpose  of  the  workshop  was  to  assess  the 
role  of  biocriteria  and  information  generated  by 
ambient  biological  sampling  in  the  State  and  Fed- 
eral surface  water  programs.  This  workshop  was 
convened,  in  part,  in  response  to  the  Water  Quality 
Act  (WQA)  of  1987,  Sec.  303(c)(2)(B),  which  re- 
quires the  US  Environmental  Protection  Agency 
to  develop  criteria  based  on  biological  assessment 
methods  when  numerical  criteria  are  not  estab- 
lished for  the  priority  pollutants  listed  in  Section 
307(a)  of  the  Clean  Water  Act;  and  in  part  to  bring 
together  a  nationwide  group  of  aquatic  biologists 
and  water  resource  managers  who  are  presently 
developing  and/or  applying  biocriteria  to  protect 
or  restore  the  Biological  integrity  of  the  nation's 
waters.  The  recommendations  of  the  workshop  are 
summarized   to   illustrate  to   regulatory  agencies, 


that  biosurveys  are  an  important  monitoring  and 
evaluation  tool,  and  that  biocriteria  can  provide  a 
measure  of  the  attainment  of  the  interim  goals  of 
Sec.  101(a)(2)  of  the  WQA.  (Author's  abstract) 
W89- 10987 


ELECTROCHEMICAL  STUDIES  OF  THE 
TIN(IV)-PYROCATECHOL  VIOLET  SYSTEM, 

Naval  Weapons  Center,  China  Lake,  CA. 

D.  A.  Fine. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A197  451. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche 

Report  No.  NWC  TP  6839,  October  1987.  24p   13 

fig,  4  tab,  12  ref.  v 

Descriptors:  'Water  analysis,  'Organotins,  'Pol- 
lutant identification,  'Chemical  analysis,  'Electro- 
chemistry, 'Tin,  Pyrocatechol  violet,  Electrodes, 
Voltammetry,  Liquid  chromatography. 

In  an  effort  to  develop  simpler  methods  for  the 
analysis  of  natural  waters  for  toxic  organotin  com- 
pounds, the  electrochemical  properties  of  pyroca- 
techol violet  (PCV)  and  the  complex  formed  by 
this  reagent  with  tin(IV)  (Sn(IV)),  were  studied. 
The  reagent  and  the  complex  were  found  to  show 
oxidative  response  to  a  glassy  carbon  electrode. 
Concentrations  of  tin  as  low  as  200  parts  per  billion 
(ppb)  were  detectable  by  oxidative  linear  sweep- 
voltammetry.  Because  of  the  decrease  in  the  height 
of  a  characteristic  PCV  peak  upon  addition  of 
Sn(I  V),  formation  of  the  complex  was  also  detecta- 
ble by  liquid  chromatography  with  electrochemi- 
cal detection.  Neither  method  proved  responsive 
to  organotin,  although  a  response  was  observed 
upon  conversion  of  organotin  to  inorganic  Sn(IV) 
(Author's  abstract) 
W89- 10988 


BACKGROUND  CONCENTRATIONS  OF  SE- 
LECTED ELEMENTS  IN  UNCONSOLIDATED 
SURFICIAL  MATERIALS  AT  THE  U.S.  DE- 
PARTMENT OF  ENERGY  KANSAS  CITY  FA- 
CILITY, 

UNC  Geotech,  Grand  Junction,  CO. 
H.  L.  Fleischhauer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-010902. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/ID- 12584-20,  February  1988 
92p,  18  fig,  16  tab,  41  ref,  2  append.  DOE  Contract 
DE-AC07-86ID12584. 

Descriptors:  'Baseline  studies,  'Unconsolidated 
aquifers,  'Pollutant  identification,  'Groundwater 
pollution,  'Path  of  pollutants,  Geohydrology,  Pol- 
lution load,  Arsenic,  Beryllium,  Cadmium,  Chro- 
mium, Copper,  Lead,  Manganese,  Mercury, 
Nickel,  Zinc,  Soil  contamination,  Geochemistry, 
Heavy  metals. 

A  comprehensive  geohydrologic  site  characteriza- 
tion is  being  conducted  at  the  U.S.  Department  of 
Energy  Manufacturing  Facility  in  Kansas  City, 
Missouri.  The  investigation  was  prompted  initially 
by  the  discovery  of  volatile  organic  compounds  in 
groundwater  at  the  Tank  Farm,  an  area  where  a 
number  of  underground  storage  tanks  are  located. 
The  study  has  expanded  to  include  other  areas  of 
the  Facility  such  as  landfills,  surface  impound- 
ments, spill  sites,  and  storm  sewer  systems.  The  site 
characterization  seeks  to:  characterize  the  site  ge- 
ology; define  and  model  the  groundwater  flow  to 
predict  migration  of  contaminants;  and,  define  the 
extent  of  soil  contamination  in  areas  of  known 
spills,  leaks,  and  landfills.  To  date,  273  soil  samples 
have  been  collected  and  more  than  2000  analytical 
determinations  have  been  performed  for  a  suite  of 
10  elements:  arsenic,  beryllium,  cadmium,  chromi- 
um, copper,  lead,  manganese,  mercury,  nickel,  and 
zinc.  The  initial  estimates  of  background  concen- 
trations are  updated  in  this  report.  It  is  commonly 
observed  that  an  upper  limit  to  the  observed  back- 
ground concentrations  exists.  This  upper  limit  is 
referred  to  as  the  threshold.  Concentrations  ex- 
ceeding the  threshold  are  not  typical  of  back- 
ground and  may  represent  mineralization  or  envi- 
ronmental contamination.  Background  and  thresh- 
old are  identified  by  means  of  graphs  of  the  cumu- 
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lative  distribution  of  the  sample  data  on  probability 
paper  This  technique  was  first  applied  by  geoche- 
mists  more  than  20  years  ago  as  a  means  of  parti- 
tioning geochemical  data  sets  into  respective  back- 
ground and  mineralized  populations.  The  method 
is  explained  in  detail  in  this  report,  andthe  results 
are  presented  in  tabular  form.  (Lantz-PTl ) 
W89- 10999 

5B.  Sources  Of  Pollution 

1,2-DIBROMOETHANE  AND  t^OROFORM 

IN  THE  RAINBOW  TROUT  (SALMO  GAIRD- 

NERD  STUDIES  ON  THE  DISTRIBUTION  OF 

NONVOLATILE         AND         IRREVERSIBLY 

BOUND  METABOLITES, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  ot 

Pharmacology  and  Toxicology. 

P.  O.  Darnerud,  B.  Lund,  E.  B.  Bnttebo,  and  I. 

Jou^nai  of  Toxicology  and  Environmental  Health 
JTEHD6,  Vol.  26,  No.  2,  p  209-221,  1989.  4  fig,  2 
tab,  19  ref. 

Descriptors:  »Dibromoethane,  *Path  of  pollutants, 
•Bioaccumulation,  *Chloroform,  'Trout,  *Fish, 
•Metabolites,  'Radioactive  tracers,  "Carbon  ra- 
dioisotopes, Autoradiography,  Tissue  analysis, 
Fate  of  pollutants. 

The  disposition  of  metabolites  from  14C-labeled 
1  2  dibromoethane  (DBE)  and  chloroform  (CF)  in 
juvenile  rainbow  trout  was  studied  by  autoradio- 
graphy  and   quantitation   of  tissue   radioactivity. 
Whole-body  autoradiography  of  heated  tissue  sec- 
tions showed  a  considerable  level  of  nonvolatile 
metabolites  of  DBE  and  CF  in  the  liver  and  certain 
areas  of  the  body  kidney.  A  lower  level  of  metabo- 
lites appeared  in  the  gills,  intestinal  mucosa,  and 
olfactory  rosettes  in  trouts  exposed  to  DBE-con- 
taining  and  CF-containing  water.  Unlike  previous 
studies  in  rodents,  no  specific  uptake  or  binding  ot 
DBE  or  CF  occurred  in  the  surface  epitheha  ot  the 
upper  alimentary  tract.  Microautoradiography  and 
exhaustive  tissue  extraction  confirmed  a  high  irre- 
versible binding  of  DBE  metabolites  in  the  liver 
and  in  a  proximal  tubular  segment  of  the  body 
kidney  in  fish  exposed  to  DBE-contaimng  water. 
A  high  level  of  radioactivity  in  the  bile  indicated 
fecal   excretion   of  metabolites   from   both   com- 
pounds. The  results  suggest  that  there  is  marked 
metabolism   of  DBE   and   CF   in   the   liver   and 
kidney    whereas  the  metabolism  in  the  surface 
epithelia  is  low.  The  liver  and  kidney  are  proposed 
to  be  target  organs  of  toxicity  in  fish.  (Author  s 
abstract) 
W89-10532 

COMBINED  NEPHROTOXICITY   OF  METH- 

YLMERCURY,    LEAD    AND    CADMIUM    IN 

PEKIN         DUCKS:         METALLOTHIONEIN, 

METAL  INTERACTIONS,  AND  HISTOPATHO- 

LOGY, 

Ontario  Veterinary  Coll.,  Guelph. 

P  V  P.  Rao,  S.  A.  Jordan,  and  M.  K.  Bhatnagar. 

Journal  of  Toxicology  and  Environmental  Health 

JTEHD6,  Vol.  26,  No.  3,  p  327-348,  1989.  8  fig,  3 

tab,  78  ref. 

Descriptors:  'Toxicity,  'Bioaccumulation, 
•Ducks,  'Histology,  *Pathology,  *Lead,  •Methyl- 
mercury,  •Cadmium,  Metallothionein,  Zinc, 
Copper,  Iron,  Mercury,  Path  of  pollutants,  Heavy 
metals,  Tissue  analysis. 

The  metallothionein  (MT)  levels  and  accumulation 
of  mercury,  lead,  and  cadmium  are  described, 
along  with  their  interaction  with  tissue  zinc, 
copper  and  iron,  and  the  histopathological  changes 
in  kidneys  of  ducks  exposed  to  methylmercury 
chloride  (MeHgCl),  lead  acetate  (PbAc),  and  cad- 
mium chloride  (CdC12),  singly  or  in  combination 
for  13  weeks.  Forty-eight  female  Pekin  ducks,  di- 
vided into  8  groups  of  6  birds  each,  were  fed  diets 
containing:  (1)  no  added  metals  (control),  (2)  8  mg 
MeHgClAg  feed,  (3)  80  mg  PbAc/kg  feed,  (4)  80 
mg  CdC12Ag  feed,  (5)  8  mg  MeHgCl  +  80 1  mg 
PbAcAg  feed,  (6)  8  mg  MeHgCl  +  80  mg  CdC12/ 
kg  feed,  (7)  80  mg  PbAc  +  80  mg  CdC12/kg  feed, 
and  (8)  8  mg  MeHgCl  +  80  mg  PbAc  +  80  mg 


CdC12/kg  feed.  Cadmium  (Cd),  when  administered 
alone  or  in  combination,  caused  a  60-fold  increase 
in    kidney    MT    levels    while    methyl    mercury 
(MeHe)  or  lead  (Pb)  administration  caused  a  three- 
fold increase  in  kidney  MT  levels.  No  significant 
changes  in  kidney  MT  levels  were  observed  when 
metals  were  administered  concurrently  when  com- 
pared with  single-treatment  groups.  Residue  analy- 
sis revealed  accumulation  of  administered  metals  in 
kidney  tissue.  However,  lead  administration  result- 
ed in  accumulation  of  small  amounts  of  this  ele- 
ment in  kidney  tissue.  Simultaneous  administration 
of  MeHgCl  and  PbAc  significantly  increased  the 
accumulation  of  lead  in  kidney  when  compared 
with  PbAc-treated  group.  Cd,  when  administered 
alone  or  in  combination,  caused  an  increase  in  the 
levels  of  zinc  and  copper  in  kidney.  Administration 
of  MeHgCl  or  PbAc,  either  alone  or  in  combina- 
tion, caused  increased  iron  levels  in  kidney  while 
cadmium  administration,  either  alone  or  in  combi- 
nation, caused  decreased  iron  levels.  Administra- 
tion of  cd,  either  alone  or  in  combination,  caused 
degenerative  changes  in  kidney  proximal  tubes. 
The   severity    of  degenerative   lesions   increased 
when  Cd  was  simultaneously  administered  with 
other  metals.  These  results  indicate  that  combined 
administration  of  MeHg,  Pb  and  Cd  has  no  signifi- 
cant effect  on  kidney  MT  levels  or  on  essential 
elements  in  kidney  tissue  when  compared  with 
single  metal  treatment  groups.  However,  there  ap- 
pears to  be  an  increase  in  the  severity  of  histopath- 
ologic changes.  (Author's  abstract) 
W89-10533 

BARNACLES  AND  MUSSELS  AS  BIOMONI- 
TORS  OF  TRACE  ELEMENTS:  A  COMPARA- 
TIVE STUDY, 

Hong  Kong  Environmental  Protection  Dept. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10538 

INFLUENCE  OF  RUNOFF  ON  INTERTIDAL 
MUDFLAT  BENTHIC  COMMUNITIES, 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 10545 

SEASONAL  PREDICTIONS  FOR  POLLUTANT 
SCAVENGING  IN  TWO  COASTAL  E^RON- 
MENTS  USING  A  MODEL  CALIBRATION 
BASED  UPON  THORIUM  SCAVENGING, 

Rhode  Island  Univ.,  Narragansett.  Graduate 
School  of  Oceanography. 

Marine  Environmental  Research  MERSDW,  Vol. 
26,  No.  2,  p  97-1 12,  1988.  5  fig,  55  ref. 

Descriptors:  *Tracers,  *Fate  of  pollutants,  *Path 
of  pollutants,  *Model  studies,  *Coastal  waters, 
•Thorium,  Msotope  studies,  'Scavenging,  Water 
pollution,  Narragansett  Bay,  New  York  Bight,  Sea- 
sonal variation. 


A  simple  model  is  assembled  to  descnbe  scaveng- 
ing of  potential  pollutants  in  coastal  environments. 
The  model  related  the  particle  affinity  (partition 
coefficient)  of  chemicals,  particle  dynamics,  and 
water  residence  time  to  predict  the  amount  ot  a 
chemical  which  would  be  scavenged  relative  to 
that  which  would  escape  the  system.  The  model  is 
calibrated  using  scavenging  data  for  naturally  oc- 
curring  thorium   isotopes.    Seasonally   dependent 
predictions  of  scavenging,  as  a  function  of  the 
equilibrium  partitioning  coefficient  (K  sub  d),  are 
given  for  Narragansett  Bay  and  New  York  Bight. 
Chemicals  which  are  subject  to  extensive  scaveng- 
ing cannot  be  predicted  from  partition  coefficients 
alone  The  division  between  chemicals  which  will 
be  primarily  exported  to  offshore  waters  and  those 
which  will  be  primarily  scavenged  to  the  benthos 
can  occur  over  a  fairly  narrow  range  within  an 
order  of  magnitude  of  K  sub  d.  The  sharpness  of 
the  division  is  reduced  where  the  fraction  retained 
is  much   lower,   as  in   winter   Narragansett   Bay 
conditions.  The  division  between  primarily  scav- 
enged, and  primarily  exported  out  of  the  system, 
occurs  at  different  K  sub  d  values  in  different 
conditions.  From  another  perspective,  a  chemical 
that  is  effectively  scavenged  in  one  environment 


may  be  primarily  exported  from  another  environ- 
ment. One  might  propose  that  the  fraction  ot 
chemical  which  would  be  adsorbed  to  particles 
would  be  a  good  indicator  of  scavenging.  It  should 
also  be  noted  that  even  though  the  water  residence 
time  in  Narragansett  Bay  in  summer  is  much  less 
than  in  the  New  York  Bight,  the  more  active 
particle  dynamics  in  the  bay  make  it  a  more  effi- 
cient scavenging  environment.  (Miller-PTT) 
W89- 10547 

EFFECT  OF  SALINITY  ON  THE  MICROBIAL 
MINERALIZATION  OF  TWO  POLYACRYLIC 
AROMATIC  HYDROCARBONS  IN  ESTUA- 
RINE  SEDIMENTS, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
R.  P.  Kerr,  and  D.  G.  Capone. 
Marine  Environmental  Research  MERSDW  Vol. 
26,  No.  3,  p  181-198,  1988.  6  fig,  3 1  tab  28  ref. 
Hudson  River  Foundation  grant  14-83B-12  and  16- 
85B-6  and  EPA  grant  R809475011. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, •Estuaries,  *Sediments,  'Salinity,  •Mineral- 
ization, 'Hydrocarbons,  Coastal  waters,  Naphtha- 
lene, Anthracene,  Hudson  River  estuary. 

Sediments  from  the  lower  Hudson  River  estuary 
and  two  other  coastal  environments  were  exam- 
ined experimentally  for  their  ability  to  mineralize 
(convert  to  C02)  the  polycyclic  aromatic  hydro- 
carbons (PAHs)  naphthalene  and  anthracene  over 
a  range  of  salinities.  Routine  assays  employed  1:1 
(vol  fresh  sed:vol  water)  sediment  slurries  m  order 
to  overcome  natural  variability  in  mineralization 
rates  among  replicates.  Mineralization  rates  were 
stimulated  by  about  2.5  fold,  compared  to  unslur- 
ried  controls,  while  the  coefficient  of  variation  fell 
from  13%  to  3.5%.  Rates  of  naphthalene  mineral- 
ization in  surface  sediments  from  along  the  main- 
stem  of  the  Hudson  River  ranged  from  0.01 1  to  1.5 
nmol/cu  cm/day  with  no  discernible  trends  along 
the  estuarine  gradient.  For  two  stations  examined 
experimentally,    microbial    assemblages    appeared 
acclimated  to  broad  salinity  variations  as  imposed 
increases  or  decreases  in  salinity  did  not  signifi- 
cantly alter  rates  of  mineralization  compared  to 
controls.  Sediments  from  two  upstream  marshes  ot 
the  Hudson  showed  rates  of  naphthalene  mineral- 
ization from  0.007  to  0.15  nmol/cu  cm/day,  while 
sediments  from  a  third  marsh  in  freshwater  had 
high  rates.  For  the  two  upstream  marsh  stations 
which  rarely  experienced  salt  intrusion,  there  was 
a  substantial  decrease  in  mineralization  of  naphtha- 
lene and  anthracene  with  increasing  salinity.  Con- 
sistently high  rates  of  naphthalene  mineralization 
were  observed  in  petroleum  contaminated  sedi- 
ments from  Port  Jefferson  Harbor  (PJH)  on  the 
north  shore  of  Long  Island.  PJH  has  a  relatively 
constant  salinity  regime  and  imposed  decreases  in 
salinity  effected  decreases  in  rates  of  naphthalene 
and  anthracene  mineralization.  The  ability  of  salini- 
ty increases  or  decreases  to  affect  the  rate  of  model 
PAH  mineralization  appeared  to  be  dependent  on 
the  natural  variation  in  the  salinity  regime  from 
which  a  sample  was  obtained.  Data  from  all  the 
environments  studied  indicated  a  strong  positive 
correlation  between  PAH  concentration  and  the 
rates  of  mineralization  of  naphthalene.  Rates  ot 
PAH  mineralization  in  all  environments  examined 
appear  to  be  primarily  controlled  by  the  extent  of 
pollutant  loading  and  not  by  natural  variations  in 
the  salinity  regime.  (Author's  abstract) 
W89-10550 


INHIBITORY  SUBSTRATE  UTILIZATION  BY 
STEADY-STATE  BIOFILMS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

C.  J.  Gantzer. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.  115,  No.  2,  p  302-319,  April  1989.  7  fig,  1  tab, 

17  ref,  append. 

Descriptors:  *Fate  of  pollutants,  *Model  studies, 
•Groundwater  pollution,  •Biodegradation, 
•Wastewater  treatment,  'Aquifers,  'Biofilms, 
'Substrates,  'Inhibition,  'Biological  wastewater 
treatment,  'Microbial  degradation,  Films,  Simula- 
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tion,  Kinetics,  Biodegradation,  Model  testing, 
Mathematical  models,  Numerical  analysis,  Simula- 
tion analysis.  Mathematical  models. 

Because  attached  microbial  growths  are  usually 
the  predominant  form  of  microbial  biomass  in  soils 
and  aquifers,  a  fundamental  understanding  of  the 
effects  of  inhibitory  substrates  on  biofilm  activity  is 
necessary  to  assess  the  possibility  of  microbial  deg- 
radation of  soils  contaminated   by  organic  com- 
pounds. Also,  the  relationship  between  inhibitory 
substrate  concentration  and   biofilm  activity  can 
dictate  the  feasibility  of  using  biofilm  reactors  to 
treat  wastewaters  containing  high  concentrations 
of  inhibitory    substances.    Numerical    simulations 
were  performed  that  examined  the  utilization  of 
inhibitory     substrates    by    steady-state    biofilms. 
Based   on   kinetic   and  energetic  constraints,   the 
growth  of  a  monolayer  of  cells  into  a  steady-state 
biofilm  requires  that  substrate  concentrations  be 
between  S  sub  min  and  S  sub  max.  The  continued 
exposure  of  a  monolayer  or  dispersed  cells  to  sub- 
strate concentrations  less  than  S  sub  min  or  greater 
than  S  sub  max  will  not  lead  to  the  development  of 
a   self-perpetuating   biological   treatment  process. 
However,  once  developed,  a  steady-state  biofilm 
can  tolerate  bulk  substrate  concentrations  greater 
than  S  sub  ma,  because  the  inner  layers  of  the 
biofilm  are  exposed  to  substrate  concentrations  less 
than  S  sub  max  due  to  mass  transport  resistance 
and  substrate  utilization  in  the  outer  layers  of  the 
biofilm.  In  such  situations,  maximal  rates  of  sub- 
strate utilization  and  microbial  growth  occur  in  the 
middle  or  at  the  inner  surface  of  the  steady-state 
biofilm.  The  simulations  also  indicated  that  there 
are  two  sets  of  steady-state  biofilms:  one  associated 
with  S  sub  mm  (stable  steady-state  solutions)  and 
the   other   associated   with   S   sub  max   (unstable 
steady-state  solutions).  (Author's  abstract) 
W89- 10575 


PREDICTION  MODELS  OF  VARIOUS  POL- 
LUTANTS IN  THE  RIVER  TIGRIS  AT  BAGH- 
DAD, 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering 
N.  Al-Masri,  S.  A.  Musa,  and  W.  A.  Ameer. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  A24,  No.  1,  p  23-28,  January  1989 
5  fig,  3  tab,  10  ref. 

Descriptors:  *  Water  pollution  sources,  "Path  of 
pollutants,  'Model  studies,  'Stream  pollution 
Water  pollution,  'Iraq,  'Mathematical  models, 
Estimating  equations,  Model  testing,  Prediction, 
Chemical  analysis,  Regression  analysis,  River  flow 
Correlation  analysis,  Fluorides,  Phosphates,  Sul- 
fates, Boron,  Chlorides,  Sodium. 

pie  variation  of  pollutant  concentrations  in  sur- 
face waters  is  of  broad  interest  to  scientists  and 
researchers  in  the  field  of  water  pollution  control 
Models  are  useful  in  defining  the  nature  of  water 
systems  and  the  relationship  between  their  compo- 
nents. The  degree  of  pollution,  source  of  pollution 
and  pollutant  variation  are  among  these  compo- 
nents. This  study  evaluates  the  variations  of  several 
pollutants  in  the  River  Tigris  at  Baghdad  from 
monthly  sampling  of  eight  stations,  and  utilizes 
different  regression  models.  Some  of  the  models 
used  give  an  excellent  estimate  of  pollutant  varia- 
tion in  terms  of  distance,  flowrate,  and  reference 
point  concentration.  Results  indicate  that  the  flow- 
rate  of  the  River  Tigris  is  best  correlated  with 
fluoride,  phosphate,  sulfate,  boron,  and  chloride 
concentrations  by  a  third  degree  polynomial  re- 
gression equation,  while  the  best  estimate  of 
sodium  concentration  with  river  flowrate  is  given 
by  the  exponential  regression  equation.  Models  of 
other  parameters  measured  were  generally  weak 
with  low  correlation  coefficients.  (Author'*  o- 
stract) 
W89-10588 


KS^.Y  METALS   IN  MARINE  ORGANISMS 
OF  GERAS  GULF,  LESVOS,  GREECE, 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  Fo- 
rensic Medicine  and  Toxicology. 
H.  Tsoukali-Papadopoulou,  I.  Kaniou- 
Gregoriades,  P.  Epivatianos,  and  J.  A.  Stratis. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  A24,  No.  1,  p  39-47,  January  1989 


4  fig,  2  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Marine  fisheries 
•Greece,  'Fish,  'Shellfish,  'Bioaccumulation, 
•Heavy  metals,  Path  of  pollutants,  Copper,  Iron 
Chromium,  Nickel,  Mullet,  Oysters,  Clams. 

The  concentrations  of  copper,  iron,  chromium  and 
nickel  in  fish  and  shellfish  from  Geras  gulf,  Lesvos 
island,  Greece,  were  determined  by  atomic  absorp- 
tion spectrometry.  Geras  gulf  is  in  the  northeast 
Aegean  sea  and  is  the  final  receiver  of  tannery 
factory  and  olive  oil  refinery  wastes.  Four  fish 
species,  Mullus  barbatus,  Boops  boops,  Trachurus 
trachurus  and  Gobius  sp.,  as  well  as  two  shellfish 
species,  Ostrea  edulis  and  venus  sp.  were  caught 
during  a  one  year  period  (12/85-11/86).  These 
species  were  selected  because  they  are  the  main 
marine  organisms  in  the  studied  area  and  are  heavi- 
ly used  as  food.  Mullus  barbatus  showed  the  high- 
est Cu  and  Fe  concentrations,  although  even  they 
were  in  the  range  of  normal  concentrations  report- 
ed in  the  literature.  An  analysis  was  made  of  the 
seasonal  variation  of  metal  concentrations  in  all 
species  tested.  Fish  and  shellfish  showed  Cu  and 
Fe  concentrations  within  normal  values  reported  in 
the  literature,  and  shellfish  showed  higher  nickel 
concentrations  when  compared  with  fish.  For 
those  samples  in  which  chromium  was  above  the 
detection  limit,  the  chromium  concentration  was 
high   compared   with   normal   values.   (VerNooy- 

W89-10589 


PREDICTION  OF  THE  SOLUBILITY  OF  HY- 
DROCARBONS  IN  WATER  USING  UNIFAC 

Kuwait  Univ.,  Safat.  Dept.  of  Chemical  Engineer- 
ing. 

T.  A.  Al-Sahhaf. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  A24,  No.  1,  p  49-56,  January  1989 
1  tab,  7  ref. 

Descriptors:  'Water  pollution  effects,  'Water  qual- 
ity control,  'Model  studies,  'Solubility,  'Hydro- 
carbons, 'Mathematical  models,  Estimating  equa- 
tions, Water  pollution,  Aliphatic  hydrocarbons 
Model  testing,  Organic  compounds,  Path  of  pollut- 
ants, Statistical  analysis. 

Prediction  of  the  solubility  of  liquid  hydrocarbons 
in  water  is  essential  for  estimating  the  effect  of 
such  water  contamination  on  aquatic  life  and  devis- 
ing appropriate  methods  for  water  cleanup  In  this 
work,  the  application  of  the  UNIFAC  method 
with  parameters  obtained  from  liquid-liquid  equi- 
libria was  evaluated  for  the  water  solubility  of 
paraffins,  cycloparaffins,  olefins,  diolefins,  cycloo- 
lefins  and  aromatics.  Calculated  and  experimental 
solubility  values  (in  ppm)  for  29  hydrocarbons  are 
compared.  The  best  results  were  obtained  for  the 
case  of  aromatics,  with  an  average  percent  devi- 
ation of  4.3.  The  overall  average  percent  deviation 
is  23%,  which  is  a  marked  improvement  over  the 
results  of  previous  applications  of  the  UNIFAC 
method.  If  predictions  of  the  solubility  of  n-paraf- 
fins  are  excluded,  the  percent  deviation  drops  to 
12.4.  The  average  absolute  deviation  for  the  29 
hydrocarbon  compounds  is  15.2  ppm.  (Author's 
abstract) 
W89- 10590 


STUDY  OF  NITRATE  AND  NITRITE  IN 
THALE  SAP  SONGKLA:  WATER  QUALITY  OF 
THALE  SAP  SONGKLA  I, 

Prince   of  Songkla    Univ.    (Thailand).    Dept.    of 

Chemistry. 

P.  Kanatharana,  and  A.  Chantanawatana. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  A24,  No.  1,  p  87-96,  January  1989 

4  fig,  2  tab,  3  ref. 

Descriptors:  'Lakes,  'Water  quality,  'Eutrophica- 
tion,  'Water  pollution  effects,  'Thailand,  'Nutri- 
ents, 'Water  pollution  sources,  'Marine  environ- 
ment, 'Nitrates,  'Nitrites,  Water  quality  data, 
Spectrophotometry,  Water  sampling,  Municipal 
wastes,  Canals,  Water  pollution,  Flushing,  Estu- 
aries. 

Thale  Sap  Songkla  is  the  most  seaward  of  the 
Songkla  Lakes  in  Thailand,  and  is  essentially  a 


marine  system  which  is  flushed  regularly  by  tidal 
exchange  and  by  freshwater.  It  also  receives  urban 
liquid  wastes  from  the  local  community  through  a 
small  canal.  A  study  of  nitrate  and  nitrite  in  Thale 
Sap  Songkla  was  carried  out  during  1985-1988 
Water  samples  were  collected  every  month  and 
analyzed  by  spectrophotometry  using  the  Brucine 
and  cadmium  reduction  methods.  Results  from 
these  studies  show  that  nitrate  concentrations  were 
in  the  range  of  0.001-0.069  mg/L  during  1985-1986 
0.020-0.705  mg/L  during  1986-1987,  and  0  216- 
0/791  mg/L  during  1987-1988.  In  the  dry  season 
the  concentrations  of  nitrate  and  nitrite  were 
higher  than  those  in  the  wet  season  on  every 
station.  The  concentrations  of  nitrate  and  nitrite 
were  highest  at  the  stations  near  the  canal  outlet 
The  overall  results  indicate  that  nitrate  and  nitrite 
increased  significantly  (approximately  10-fold)  be- 
tween 1985  to  1988.  (Author's  abstract) 
W89-10591 


STUDIES  ON  THE  GROUNDWATER  POLLU- 
TION IN  ISLANDS:  II.  GROUNDWATER  POL- 
LUTION CAUSED  BY  SEAWATER  INTRU- 
SION AND  FERTILIZER  DISSOLUTION  INTO 
PHREATIC  AQUIFERS  IN  GOGO  ISLAND 
(JAPANESE),  ' 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 
Engineering. 

K.  Inouchi,  T.  Kakinuma,  and  M.  Sawa. 
Japanese  Journal  of  Limnology  RIZAAU  Vol  49 
No.  4,  p  237-250,  October  1988.  14  fig,  4  tab,  15 
ref.  English  summary. 

Descriptors:  'Groundwater  pollution,  'Saline 
water  intrusion,  'Fertilizers,  'Aquifers,  'Shallow 
wells,  'Path  of  pollutants,  Sulfates,  Nitrates,  Ni- 
trites, Phosphorus,  Chlorides,  Conductivity  Goeo 
Island,  Japan. 

The  problem  of  groundwater  pollution  caused  by 
seawater  intrusion  and  fertilizer  dissolution  into 
phreatic  aquifers  of  Gogo  Island,  Ehime  Prefec- 
ture, where  the  mandarin  orange  is  widely  culti- 
vated is  discussed.  Groundwater  levels,  chloride 
concentrations  and  electric  conductivities  in  shal- 
low wells  were  measured  in  5  districts.  In  the 
Kitaura  district,  sulfate,  nitrate-N,  nitrite-N  and  P 
concentrations  were  also  measured.  In  the  case  of 
the  fertilizer  dissolution,  a  tank  model  is  proposed 
which  simulates  the  concentration  variation  with 
tune  in  the  phreatic  aquifer.  High  chloride  concen- 
trations much  greater  than  200  mg/1,  the  standard 
for  drinking  water,  were  consistently  found  in 
coastal  regions  of  the  Yura  district.  The  concentra- 
tion of  total  ion  except  chloride,  T-Cl,  increases  at 
1-4  months  after  fertilization,  and  T-Cl  correlates 
well  with  sulfate  and  nitrate-N  (the  multiple  corre- 
lation coefficient  is  0.88).  The  predicted  temporal 
variations  of  concentration  by  the  tank  model 
agree  well  with  the  observed  T-Cl  variations  by 
adopting  relevant  initial  conditions  and  an  alpha 
value  which  controls  the  fertilizer  dissolution  rate 
on  the  ground  surface.  (Author's  abstract) 
W89- 10604 


RADON  CONCENTRATION  IN  GROUND 
WATERS  IN  SOME  AREAS  OF  GRANITE  IN- 
TRUSION  IN  VARIOUS  AGES, 

Saga  Univ.  (Japan).  Faculty  of  Science  and  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2K 
W89- 10607 


EFFECTS  OF  TREATED  SEWAGE  ON  THE 
AVAILABILITY  OF  CADMIUM  TO  COHO 
SALMON, 

Seattle  Metro  Water  Quality  Lab.,  WA. 
For  primary  bibliographic  entry  see  Field  5C 
W89- 10637 


HEAVY  METAL  UPTAKE  BY  PLANKTON 
AND  OTHER  SESTON  PARTICLES, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

N.  J.  P.  Revis,  A.  G.  A.  Merks,  P.  Valenta,  and  H. 

Rutzel. 

Chemical  Speciation  and  Bioavailability,   Vol.   1, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution— Group  5B 


No.  1,  p  31-37,  April  1989.  5  fig,  2  tab,  14  ref. 

Descriptors:  *Path  of  pollutants,  "Heavy  metals, 
"Phytoplankton,  "Zooplankton,  Regression  analy- 
sis, Lead,  Cadmium,  Copper,  Chlorophyta  Cyano- 
phyta,  Dinoflagellates,  Seston,  Suspended  solids. 

The  distribution  of  the  heavy  metals  Cd,  Cu,  and 
Pb  was  studied  for  both  the  dissolved  phase  and 
the  suspended  matter  in  Zoommeer,  a  stagnant 
fresh-water  lake,  in  order  to  determine  if  there  was 
a  link  between  heavy  metals  and  seston  particles. 
Phytoplankton  and  zooplankton  were  identified  to 
species  level  and  their  density  determined.  The 
average  surface  area  and  average  volume  of  each 
plankton  species  was  calculated  by  measuring  the 
dimensions  of  20-200  specimens  of  each  species. 
Heavy  metal  concentration  in  the  dissolved  phase 
and  the  particulate  matter  were  determined  by 
differential   pulse   anodic   stripping   voltammetry. 
The  seston  particles  were  divided  into  10  subdivi- 
sions and  the  total  surface  area  and  volume  of  each 
subdivision  was  used  as  an  independent  variable 
for  the  subsequent  multiple  regression  analysis  to 
determine   possible  correlations   with   the   heavy 
metal  concentration.  The  determined  regressions 
account  for  a  very  large  part  of  the  variation  m  the 
heavy  metal  concentrations  (up  to  98%  tor  Fb, 
99%  for  Cd,  and  87%  for  Cu).  An  adsorption 
process  appears  to  govern  Cd  and  Pb  uptake  by 
Chlorophyceae    and    Dinophyceae.    In    addition, 
both  Cd  and  Pb  can  penetrate  into  Chlorophyceae. 
In  the  case  of  Cu,  a  specific  interaction  with  the 
Cyanophyceae  has  been   found.   In  general,   the 
uptake  of  heavy  metals  is  highly  specific  for  both 
the  respective  metal  and  the  organism.  (Author  s 
abstract) 
W89- 10638 

OIL  AND  GAS  WASTE  FLUIDS  OF  PENNSYL- 

VANIA 

Moody  'and  Associates,  Inc.,  Meadville,  PA. 

B.  W.  Waite,  and  S.  C.  Blauvelt.  VTriT3Crip 

Northeastern  Environmental   Science   NOtSUt, 

Vol.  7,  No.  2,  p  105-110,  1988.  5  tab,  3  ref. 

Descriptors:  *Oil  wastes,  "Water  pollution  sources, 
*Oil  wells,  *Gas  wells,  *Brines,  "Pennsylvania, 
Stimulation  fluid,  Production  water,  Shallow 
wells,  Deep  wells,  Sodium  chloride,  Dissolved 
solids,  Drilling  additives,  Stimulation  additives, 
Drilling  fluids. 


Oil  and  gas  wells  of  Pennsylvania  are  categorized 
as  shallow  if  completed  above  the  Middle  Devoni- 
an Age  Tully  Formation,  and  deep  if  completed 
below  this  Stratigraphic  marker  bed.  In  combina- 
tion with  the  primary  product  produced,  the  three 
primary  well  types  are  shallow  oil,  shallow  gas, 
and  deep  gas.  Shallow  oil  wells  typically  produce 
0-2000  gallons  of  bottom  hole  brine  water  during 
drilling,    10-30    thousand    gallons    of  stimulation 
fluids  and  1-2  barrels  per  day  of  concentrated  brine 
or  connate  water.  Shallow  gas  wells  average  ap- 
proximately 0-5000  gallons  of  bottom  hole  water, 
40  thousand  gallons  of  stimulation  water  and  0-1 
barrels  per  day  production  water.  Deep  gas  wells 
normally  generate  0-25  thousand  gallons  of  bottom 
hole  drill  water,  58  thousand  gallons  of  stimulation 
fluid  and  1-4  barrels  per  day  of  production  water. 
Drilling  and  stimulation  fluids  are  only  generated 
once  during  the  life  of  a  typical  oil  or  natural  gas 
well,  and  are  generally  a  combination  of  fresh 
water,  formation  water  and  various  additives.  Pro- 
duction fluids  are  generated  during  the  life  of  an 
oil  or  natural  gas  well,  which  may  exceed  20  years, 
and  are  highly  concentrated  in  dissolved  inorganic 
constituents  (more  so  than  drilling  or  stimulation 
fluids).  Sodium  chloride  typically  constitutes  about 
half  of  the  total  dissolved  solids  in  production 
fluids.  Knowing  the  chemical  nature  and  vloume 
of  oil   and  natural   gas  well   waste  fluids  is   an 
essential  first  step  in  enacting  appropriate  manage- 
ment alternatives  for  these  waste  streams.  (White- 
Reimer-PTT) 
W89- 10641 

LEAD  ISOTOPES  AS  SEEPAGE  INDICATORS 
AROUND  A  URANIUM  TAILINGS  DAM, 

Division  of  Exploration  Geoscience,  P.O.  Box  136, 
North  Ryde,  NSW  2113,  Australia. 


B  L.  Gulson,  K.  J.  Mizon,  and  M.  J.  Korsch. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  3,  p  290-294,  March  1989. 
5  fig,  16  ref. 

Descriptors:  "Lead  radioisotopes,  *Path  of  pollut- 
ants, *Isotopic  tracers,  "Seepage  loss,  "Uranium, 
"Mine  wastes,  Indicators,  Pollutant  identification, 
Boreholes,  Radioactive  half-life,  Particulates, 
Membranee  filters,  Mass  spectrometry,  Water  pol- 
lution, Australia. 

Lead  isotope  measurements  provide  a  definitive 
tool   for  establishing  the  source  of  lead  in  the 
environment.  In  the  case  of  uranium  mill  railings 
from  which  the  parent  uranium  has  been  extracted, 
the  lead  isotope  composition  will  retain  the  charac- 
teristics of  the  original  ore  so  that  lead  in  any 
seepage  from  the  tailings  repository  will  be  distin- 
guishable  from   background   lead.    Lead   isotope 
ratios  and  lead  concentrations  have  been  measured 
in  water  from  26  bores  around  the  Ranger  uranium 
tailings  dam,  Northern  Territory,  Australia,  and 
from  the  dam  itself  to  determine  and  possible  mi- 
gration of  lead  derived  from  the  radioactive  decay 
of  uranium.  Lead  isotope  compositions  have  also 
been  measured   for  the   particulates  retained   on 
selected  membrane  filters,  analyzed  by  solid  source 
thermal  ionization  mass  spectrometer.  The  concen- 
tration of  lead  in  the  bore  waters  is  extremely  low 
(usually   <1  part  per  billion).  The  Pb206/Pb204 
ratio  measured  in  the  bore  waters  differs  by  more 
than  a  factor  of  100  from  that  in  the  tailings  dam 
and  shows  no  evidence  of  lead  derived  from  a 
significant  uranium  accumulation.  It  may  be  possi- 
ble to  distinguish  between  lead  from  the  tailings 
dam  and  that  derived  from  a  nearby  uranium  ore 
body.  (Author's  abstract) 
W89-10654 

NATURAL  TRACE  METAL  CONCENTRA- 
TIONS IN  ESTUARINE  AND  COASTAL 
MARINE  SEDIMENTS  OF  THE  SOUTHEAST- 
ERN UNITED  STATES, 

Skidaway  Inst,  of  Oceanography,  Savannah,  UA. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-10655 

ACIDIC  DEPOSITION  AND  CISTERN  DRINK- 
ING WATER  SUPPLIES, 

Olem  Associates,  Washington,  DC. 

H.  Olem,  and  P.  M.  Berthouex. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  3,  p  333-340,  March  1989. 

4  fig,  3  tab,  32  ref.  U.S.  EPA  TVA  Interagency 

Agreement  DW64931579. 


Descriptors:  "Acid  rain,  "Drinking  water,  "Water 
quality  standards,  "Water  pollution  effects,  "Cis- 
terns, Alkalinity,  Cadmium,  Copper,  Lead,  Zinc, 
Rain,  Chemical  properties,  Hydrogen  ion  concen- 
tration, Sulfates,  Neutralization,  Plumbing,  Calci- 
um, Metals,  Stability  analysis. 

Very  little  information  is  currently  available  on  the 
relationship  between  acidic  deposition  and  drink- 
ing water  supplies.  The  water  quality  characteris- 
tics, including  the  trace  elements  Cd,  Cu,  Pb,  and 
Zn,  in  rainwater  cistern  supplies  representing  an 
area  receiving  acidic  deposition  were  compared  to 
cistern  water  chemistry  in  a  control  area  that  does 
not  receive  a  significant  input  of  acidic  deposition. 
Mean   volume-weighted   pH   for  bulk  deposition 
was  two  pH  units  higher  and  S04  was  50%  lower 
in  the  control  region.  Rainwater  was  neutralized 
upon  contact  with  cistern  masonry  in  both  regions, 
as  indicated  by  a  1.5-unit  increase  in  pH  and  an 
increase   in   calcium   and   alkalinity.    While   there 
seemed  to  be  a  clear  difference  in  water  quality  for 
the  two  study   regions,   any   difference  in   trace 
metals  was  marginal.  Metal  concentrations  were 
below  current  drinking  water  limits  in  all  but  a  few 
samples.  Cistern  water  that  remained  in  the  home 
plumbing  system  overnight  exceeded  the  proposed 
drinking  water  standard  of  5  micrograms  per  liter 
for  lead  in  18  homes  in  the  region  receiving  acidic 
deposition  and  10  homes  in  the  control  region.  No 
relation  between  metal  concentrations  and  roofing 
material,  plumbing  materials,  or  water  stability  in- 
dices could  be  found.  (Author's  abstract) 
W89-10656 


DIFFUSIVE  CONTAMINANT  TRANSPORT  IN 
NATURAL  CLAY:  A  FIELD  EXAMPLE  AND 
IMPLICATIONS  FOR  CLAY-LINED  WASTE 
DISPOSAL  SITES, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
R.  L.  Johnson,  J.  A.  Cherry,  and  J.  F.  Pankow. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  3,  p  340-349,  March  1989. 
7  fig,  3  tab,  27  ref. 

Descriptors:  "Landfills,  "Linings,  "Waste  disposal, 
"Groundwater  pollution,  "Diffusivity,  "Path  of 
pollutants,  Clays,  Field  tests,  Hazardous  materials, 
Cores,  Saturated  soils,  Chlorides,  Organic  com- 
pounds, Volatility,  Chemical  analysis,  Permeabil- 
ity, Ontario. 

Clay  liners  are  frequently  employed  at  waste  dis- 
posal sites  as  a  means  of  minimizing  the  potential 
for  groundwater  contamination.  It  is  desirable  to 
understand    the    nature    of    diffusive    transport 
through  clay  beneath  an  actual  hazardous  waste 
disposal  site.  A  field  investigation  was  performed 
wherein  vertical  core  samples  were  obtained  from 
an  impervious,  unweathered,  water-saturated  clay 
deposit  beneath  a  five-year-old  hazardous  waste 
landfill  at  a  site  in  southwestern  Ontario.  Sections 
of  the  cores  were  analyzed  for  chlonde  and  vola- 
tile organic  compounds.  Waste-denved  chloride 
was  detected  in  the  clay  to  a  maximum  depth  of  83 
cm  below  the  bottom  of  the  landfill.  The  most 
mobile  organic  compounds  were  found  only  to  a 
depth  of  approximately   15  cm.  The  downward 
transport  of  these  chemical  species  into  the  clay 
was  the  result  of  simple  Fickian  diffusion.  This 
study  has  implications  for  low-permeability  clay 
liners  used  at  waste  disposal  sites.  For  liners  of 
typical  thickness  (approximately  1  m),  simple  diffu- 
sion can  cause  breakthrough  of  mobile  contami- 
nants in  approximately  five  years;  the  diffusive  flux 
of  contaminants  out  of  such  liners  can  be  large. 
(Fish-PTT) 
W89-10657 

DISTRIBUTION  OF  ENTEROTOXIGENIC 
CLOSTRIDIUM  PERFRINGENS  IN  WATER 
AND  SOIL  IN  THE  SOUTHERN  PART  OF 
HOKKAIDO, 

Hokkaido   Univ.,   Hakodate   (Japan).   Faculty   of 

Fisheries. 

S  Oka,  Y.  Ando,  and  K.  Oishi. 

Nippon  Suisan  Gakkaishi  NSUGAF,  Vol.  55   No 

1,  p  71-78,  January   1989.   2  fig,   6  tab,  40  ref. 

Descriptors:  "Bacterial  analysis,  "Clostridium, 
"Enteric  bacteria,  "Pollutant  identification, 
"Human  diseases,  Poisons,  Anaerobic  bacteria, 
Heat  resistance,  Water  sampling,  Soil  bacteria, 
Sewage  bacteria,  Animal  wastes,  Coastal  waters, 
Japan. 


Clostridium  perfringens  is  widely  distributed  in 
nature,  such  as  in  soil,  human  and  animal  feces, 
sewage,  etc.,  and  it  is  well  known  as  one  of  the 
important  anaerobic  strains  causing  human  food 
poisoning.  It  is  believed  that  both  heat-resistant 
and  heat-sensitive  strains  are  involved  in  food  poi- 
soning. The  distribution  and  enterotoxin  produc- 
tion of  C.  perfringens  in  water  and  soil  samples 
from  various  sources  in  the  southern  part  of  Hok- 
kaido were  investigated.  In  addition,  Hobbs'  sero- 
logical typing  of  isolates  from  these  samples  was 
performed   by    the    agglutination    test   using    the 
Hobbs'  types  1  to  17  antisera.  Of  six  kinds  of  water 
samples,  sewage  and  river  water  samples  tended  to 
show  higher  detection  rates  of  C.  perfringens  in 
samples  heated  at  both  75  and  100  degrees  C.  It  is 
supposed  that  the  sources  of  the  organisms  detect- 
ed in  river  water  were  sewage,  soil,  and  animal 
feces.  All  sea  water  samples  that  showed  positive 
for  C    perfringens   were  collected   from  coastal 
locations  in  and  near  the  city,  heated  to  75  degrees 
C,  and  are  believed  to  be  polluted  with  river  water 
or  sewage  contaminated  with  the  organisms.  The 
organisms  were  also  detected  in  three  kinds  of  soil 
samples  heated  at  75  degrees  C  and  in  one  kind  of 
soil  sample  heated  at  100  degrees  C.  Enterotoxi- 
genic  strains  were  detected   in  7.2%   of  isolates 
from  the  water  samples  heated  at  75  degrees  C,  in 
6  1%  from  the  water  samples  heated  at  100  degrees 
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C,  in  1.7%  of  soil  samples  heated  at  75  degrees, 
and  in  14.3%  of  the  soil  samples  heated  at  100 
degrees  C.  A  total  of  30  Hobbs'  serotype  strains 
detected  in  water  and  soil  samples  were  also  divid- 
ed into  6  serotypes.  (Fish-PTT) 
W89- 10659 


CHLORINATED   HYDROCARBONS   IN   ECO- 
SYSTEMS OF  THE  NORTH  ATLANTIC, 
I.  G.  Orlova. 

Oceanology  ONLGAE,  Vol.  27,  No.  6,  p  701-705 
June  1988.  1  fig,  6  tab,  18  ref. 

Descriptors:  'Path  of  pollutants,  •Chlorinated  hy- 
drocarbons, *Fate  of  pollutants,  'Marine  environ- 
ment, *Water  pollution  sources,  Hydrobiology, 
Marine  sediments,  Bottom  sediments,  Species  com- 
position, Bioaccumulation,  Zooplankton,  Phyto- 
plankton,  Clays,  Ooze,  Atlantic  Ocean. 

Data  on  the  distribution  of  chlorinated  hydrocar- 
bons, including  organochlorine  pesticides  and  pol- 
ychlorinated  biphenyls  (PCBs),  in  ecosystem  com- 
ponents of  the  North  Atlantic,  i.e.,  water,  hydro- 
bionts,  and  bottom  sediments,  for  the  period  1980- 
1984  are  presented.  The  distribution  characteristics 
are  considered  as  a  function  of  various  factors 
(physiographic  conditions  of  the  area,  species 
makeup  of  zooplankton,  mineralogic  composition 
of  bottom  sediments)  for  each  of  the  ecosystem 
components.  The  distribution  or  concentration  fac- 
tors of  chlorinated  hydrocarbons  in  individual  hy- 
drobionts  and  bottom  sediments  are  determined. 
The  maximum  distribution  coefficients  are  those  of 
integral  plankton  samples  (up  to  five  orders  of 
magnitude  of  concentration).  Analysis  of  the  distri- 
bution of  chlorinated  hydrocarbons  in  three  types 
of  bottom  sediments  in  the  North  Atlantic  indicat- 
ed that  they  accumulated  to  a  greater  degree  in 
clay  or  argillaceous  ooze,  and  are  widespread  in 
various  elements  of  the  North  Atlantic  ecosystem. 
The  degree  of  pollution  accumulation  appears  to 
be  directly  dependent  on  environmental  pollutant 
concentrations.  (Fish-PTT) 
W89- 10665 


ALUMINIUM  AND  ACID  RAIN:  MITIGATING 
EFFECTS  OF  NACL  ON  ALUMINIUM  TOXICI- 
TY TO  BROWN  TROUT  (SALMO  TRUTTA 
FARIO)  IN  ACID  WATER, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Inst,  of  Toxicology. 
For  primary  bibliographic  entry  see  Field  5C 
W89- 10667 


INVESTIGATION  OF  FAILURE  MECHA- 
NISMS AND  MIGRATION  OF  ORGANIC 
CHEMICALS  AT  WILSONVILLE,  ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign 
B.  L.  Herzog,  R.  A.  Griffin,  C.  J.  Stohr,  L.  R. 
Follmer,  and  W.  J.  Morse. 

Ground  Water  Monitoring  Review  GWMRDU 
Vol.  9,  No.  2,  p  82-89,  Spring  1989.  3  fig,  2  tab,  19 
ref.  EPA  Cooperative  Agreement  R8 10442-01. 

Descriptors:  'Groundwater  pollution,  *Sanitary 
landfills,  'Hazardous  waste  disposal,  'Liquid 
wastes,  'Organic  compounds,  'Geologic  factures, 
•Path  of  pollutants,  'Illinois,  Hydraulic  conductiv- 
ity, Monitoring,  Wells,  Trenches. 

Groundwater  contamination  was  discovered  in 
1981  ma  monitoring  well  at  the  Earthline  disposal 
facility  near  Wilsonville,  Illinois.  Organic  chemi- 
cals had  migrated  at  a  rate  100-1000  times  greater 
than  predicted  when  the  site  received  its  permit  to 
operate  in  1978.  Postulated  failure  mechanisms  in- 
cluded migration  through  previously  unmapped 
permeable  zones,  subsidence  of  an  underground 
mine,  organic-chemical  and  clay-mineral  interac- 
tions, acid-mine  drainage  and  clay  interactions 
trench-cover  settlement,  and  erosion.  The  Illinois 
state  Geological  Survey  found  the  primary  reason 
for  the  rapid  migration:  the  presence  of  previously 
undetermined  fractures  and  joints  in  glacial  till 
The  inaccurate  predictions  of  hydraulic  conductiv- 
ity were  based  on  laboratory-determined  values 
that  did  not  adequately  measure  the  effects  of 
fractures  and  joints  on  the  transit  time  calculations. 
Field-measured     hydraulic     conductivity     values 


were  generally  10-1000  times  greater  than  their 
laboratory-measured  counterparts,  thus  largely  ac- 
counting for  the  discrepancy  between  predicted 
and  actual  migration  rates  in  the  transit  time  calcu- 
lations. The  problem  was  compounded,  however, 
by  the  burial  of  liquid  wastes  and  by  trench  covers 
that  allowed  excess  surface  runoff  to  enter  the 
trenches.  Organic-chemical  and  clay-mineral  inter- 
actions may  also  have  exacerbated  the  problem  in 
areas  where  liquid  organic  wastes  were  buried 
(Author's  abstract) 
W89-I0680 


LIMITATIONS  OF  MONITORING  WELLS 
FOR  THE  DETECTION  AND  QUANTIFICA- 
TION OF  PETROLEUM  PRODUCTS  IN  SOILS 
AND  AQUIFERS, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  7A 

W89-10681 


ENVIRONMENTAL  RADIOACTIVITY  AND 
DOSE  EVALUATION  IN  TAIWAN  AFTER  THE 
CHERNOBYL  ACCIDENT, 

National  Tsing  Hua  Univ.,  Hsinchu  (Taiwan).  Inst, 
of  Nuclear  Science. 
C.  Chung. 

Health  Physics  HLTPAO,  Vol.  56,  No  4  p  465- 
471,  1989.  1  fig,  6  tab,  19  ref.  Republic  of  China 
Atomic  Energy  Council  contract  AEC77-C41-K2 
and  National  Science  Council  contract  NSC75- 
O413-EO07-11. 

Descriptors:   'Nuclear  powerplants,   'Chernobyl 
'Radioactivity,     'Fallout,     'Fate    of    pollutants, 
Taiwan,  Air  pollution,  Chemistry  of  precipitation 
Public  health. 

A  substantial  increase  in  fission  product  activity 
was  observed  in  various  environmental  samples 
taken  in  Taiwan  after  the  Chernobyl  accident.  The 
concentrations  of  long-lived  fission  products  in  air 
above  ground,  precipitation,  grass,  and  milk  were 
monitored  in  the  next  7  weeks.  The  levels  of 
contamination  were  comparable  to  the  levels  re- 
ported in  a  1977  Chinese  atmospheric  nuclear  test 
but  two  orders  of  magnitude  less  than  those  meas- 
ured in  Western  Europe  after  the  Chernobyl  acci- 
dent. The  individual  effective  dose  equivalents, 
committed  from  the  first  year  of  exposure  and 
intake  following  the  accident,  were  evaluated  as 
0.8  microSv  for  adults,  1.2  microSv  for  children, 
and  2. 1  microSv  for  infants  in  Taiwan.  The  collec- 
tive doses  for  citizens  in  Taiwan  were  18  man  Sv, 
less  than  0.05%  of  annual  background  collective 
doses  caused  by  natural  radiation.  These  values  are 
lower  than  those  reported  in  neighboring  countries 
in  the  Far  East  and  pose  no  increased  health 
impact  to  the  public  in  Taiwan.  (Author's  abstract) 
W89- 10685 


IMPACT  ASSESSMENT  OF  ACID  DEPOSI- 
TION CONTROL  BILLS:  AN  EVALUATION  OF 
SELECTED  MODELS, 

Cincinnati  Univ.,  OH.  School  of  Planning. 

H.  Briassoulis. 

Journal        of        Environmental        Management 

JEVMAW,  Vol.  28,  No.  2,  p  175-184,  March  1989 

34  ref. 

Descriptors.  'Model  studies,  'Acid  deposition, 
'Acid  rain,  'Environmental  policy,  'Policy 
making,  'Legislation,  Environmental  effects,  Eco- 
nomic impact,  Evaluation,  Comparison  studies. 

Most  of  the  bills  proposed  for  acid  deposition 
control  in  the  United  States  since  1981  have  been 
analyzed  with  respect  to  their  economic  and  envi- 
ronmental impacts,  but  the  results  obtained  from 
the  impact  assessment  of  these  bills  differ  consider- 
ably and  offer  no  solid  basis  for  basing  policy 
decisions  on  them.  This  paper  evaluates  the  policy 
relevance  of  a  selection  of  models-smgle-region 
econometric,  optimization,  and  multi-regional  eco- 
nomic models-which  have  been  employed  for  the 
assessment  of  impacts  of  acid  deposition  control 
bills.  The  effects  of  model  caveats,  consideration  of 
alternative  options,  and  the  value  of  the  policy 
guidance  offered  by  the  models  applied  are  ana- 


lyzed. The  existing  assessment  frameworks  offer 
only  partial  impact  assessments,  often  highly  un- 
certain and  dependent  upon  the  validity  and  reli- 
ability of  the  underlying  assumptions,  restricted  to 
a  limited  number  of  alternative  solutions,  and  re- 
moved from  the  needs  of  policy  makers.  Sugges- 
tions are  offered  for  an  alternative  impact  assess- 
ment framework  and  its  place  within  the  actual 
acid  deposition  policy-making  setting.  (Author's 
abstract) 
W89- 10700 


COMPARISON  OF  PARAMETERIZED  NITRIC 
ACID  RAINOUT  RATES  USING  A  COUPLED 
STOCHASTIC-PHOTOCHEMICAL  TROPO- 
SPHERIC  MODEL, 

National  Aeronautics  and  Space  Administration 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
R.  W.  Stewart,  A.  M.  Thompson,  M.  A.  Owens, 
and  J.  A.  Herwehe. 

Journal  of  Geophysical  Research  (D)  Atmospheres 
JGRDE3,  Vol.  94,  No.  4,  p  5219-5226,  April  20 
1989.  7  fig,  ltab,  10  ref. 

Descriptors:  'Precipitation,  'Chemistry  of  precipi- 
tation, 'Model  studies,  'Nitric  acid,  'Acid  rain, 
Photochemistry,  Precipitation  scavenging,  Statisti- 
cal models. 

A  major  tropospheric  loss  of  soluble  species  such 
as  nitric  acid  results  from  scavenging  by  water 
droplets.  Several  theoretical  formulations  have 
been  advanced  which  relate  an  effective  time  inde- 
pendent loss  rate  for  soluble  species  to  statistical 
properties  of  precipitation  such  as  the  wet  fraction 
and  length  of  a  precipitation  cycle.  There  is  not 
enough  data  available  on  trace  species  concentra- 
tions to  test  the  computational  results  of  alternative 
loss  rate  models  against  observations.  Therefore,  in 
this  paper  various  'effective'  loss  rates  that  have 
been  proposed  are  compared  with  the  results  of 
detailed  time  dependent  model  calculations  carried 
out  over  a  seasonal  time  scale.  The  model  devel- 
oped for  this  purpose  is  a  stochastic  precipitation 
model  coupled  to  aa  tropospheric  photochemical 
model.  The  results  of  numerous  time  dependent 
seasonal  model  runs  are  used  to  derive  numerical 
values  for  the  nitric  acid  residence  time  for  several 
assumed  sets  of  precipitation  statistics.  These 
values  are  then  compared  with  the  results  obtained 
by  utilizing  theoretical  'effective'  loss  rates  in  time 
dependent  models.  (Author's  abstract) 
W89- 10701 


SIMPLE  MODEL  SYSTEM  FOR  SMALL 
SCALE  IN  VITRO  STUDY  OF  ESTUARINE 
SEDIMENT  ECOSYSTEMS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Genetics  and 

Microbiology. 

K.  Hillman,  G.  W.  Gooday,  and  J.  I.  Prosser. 

Letters  in  Applied  Microbiology  LAMIE7,  Vol.  8, 

No.  2,  p  41-44,  February  1989.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Model  studies,  'Estuaries,  'Sedi- 
ments, 'Ecosystem  models,  'Model  studies,  Hy- 
drogen ion  concentration,  Temperature,  Chitin, 
Chitosan,  Enzymes,  Ythan  estuary,  Scotland. 

A  model  was  developed  to  be  closely  imitative  of 
the  natural  estuarine  ecosystem,  simple  in  construc- 
tion, and  easy  to  maintain.  The  system  is  self- 
contained  and  requires  no  additional  nutrient  input. 
It  allows  for  operator  control  over  some  environ- 
mental factors  such  as  pH  and  temperature,  and 
will  permit  experiments  involving  the  addition  of 
toxic  chemicals  to  estuarine  sediments.  The  current 
model  has  been  in  continuous  operation  for  10 
months  without  replacement  of  the  original  sedi- 
ment, and  the  sediment  structure  and  major  sedi- 
ment meiofauna  have  been  maintained.  The  system 
has  been  used  in  studies  of  chitinase,  chitin  and 
chitosan  content  of  surface  sediments  from  the 
model  and  from  the  Ythan  estuary,  Scotland. 
There  were  no  significant  differences  in  the  values 
of  the  chitinolytic  systems  of  the  model  and  natural 
sediments.  (Sand-PTT) 
W89- 10702 
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SOLUTE  AND  PARTICULATE  CHEMISTRY 
OF  BACKGROUND  VERSUS  A  POLLUTED, 
BLACK  SNOWFALL  ON  THE  CAIRNGORM 
MOUNTAINS,  SCOTLAND, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

S.  Landsberger,  T.  D.  Davies,  M.  Tranter,  P.  W. 

Abrahams,  and  J.  J.  Drake.  

Atmospheric  Environment  ATENBP,  Vol.  23  No 
2  p  395-401,  February  1989.  2  fig,  4  tab,  32  ref. 
NERC  grants  GR3/5144A  and  GST/02/205.  EEC 
grant  ENV/782/UK. 

Descriptors:  'Dissolved  solids,  *Snow,  'Particu- 
late matter,  *Path  of  pollutants,  *Air  pollution, 
Aluminum,  Bromine,  Calcium,  Chlorine,  Copper, 
Iron,  Iodine,  Magnesium,  Manganese,  Sodium, 
Lead,  Sulfur,  Vanadium,  Barium,  Cobalt,  Titani- 
um, Uranium,  Scotland,  Trace  metals. 

The  solute  (Al,  Br,  Ca,  CI,  Co,  Cu,  Dy,  I,  Mn,  Na, 
Ti  U  and  V)  and  particulate  (Al,  Ba,  Br,  Ca,  CI, 
Co,  Cu,  Dy,  I,  Mn,  Na,  Ti,  U  and  V)  chemistry  of 
a  relatively  unpolluted  snowfall,  associated  with  a 
maritime  air  mass,  is  presented,  to  characterize 
background  conditions  for  the  region.  The  varia- 
bility of  the  concentration  of  solute  and  the  chemi- 
cal composition  of  particulate  material  is  investi- 
gated on  an  intra-and  inter-site  basis.  The  seasalt 
solute  component  is  less  variable  then  the  terrige- 
nous component.  Hence,  the  aerosol  scavenged  by 
the  snow  is  assumed  to  be  a  mixture  of  at  least  two 
components.  The  solute  content  of  a  relatively 
polluted,  black  snow  is  distinctly  different  from 
background  snowfall.  However,  there  is  little  dif- 
ference in  the  chemistry  of  particulate  material 
with  diameter  >0.45  micrometers.  Most  litho- 
philes  have  enrichment  factors  (EF)  close  to  1, 
whereas  only  the  chalcophiles  and  halogens  have 
EF>10.  At  most,  the  EF  of  each  of  the  14  ele- 
ments considered  differs  by  a  factor  of  5  between 
polluted  and  background  snow.  Particulate  materi- 
al gathered  from  within  snowpack  in  the  same 
region  has  a  similar  range  of  EF  values  to  those 
obtained  from  both  snows.  There  is  the  potential 
for  toxic  effects  associated  with  trace  metal  release 
during  snowmelt  of  both  polluted  and  marine 
snows.  (Author's  abstract) 
W89-10708 

ATMOSPHERIC  ACIDITY  MEASUREMENTS 
ON  ALLEGHENY  MOUNTAIN  AND  THE  ORI- 
GINS OF  AMBIENT  ACIDITY  IN  THE 
NORTHEASTERN  UNITED  STATES, 

Ford  Motor  Co.,  Dearborn,  MI.  Research  Staff. 
W.  R.  Pierson,  W.  W.  Brachaczek,  R.  A.  Gorse,  S. 
M.  Japar,  and  J.  M.  Norbeck. 

Atmospheric  Environment  ATENBP,  Vol.  23,  No. 
2,  p  431-459,  February  1989.  13  fig,  6  tab,  77  ref. 

Descriptors:  *Acid  rain,  'Sulfates,  'Nitrates, 
•Ozone,  'Path  of  pollutants,  Aerosols,  Regional 
analysis,  Pennsylvania. 

Atmospheric  acidity  as  HN03  (g),  S02  (g),  and 
aerosol  H(  +  )  was  measured  on  Allegheny  Moun- 
tain and  Laurel  Hill  in  southwest  Pennsylvania  in 
August  1983.  The  aerosol  H(  +  )  appeared  to  repre- 
sent the  net  after  H2S04  reaction  with  NH3(g). 
The   resulting   H(  +  )/S04(~)  ratio  depended  on 
S04(~)  concentration,  approaching  that  of  H2S04 
at  the  highest  S04(~)  concentrations.  The  atmos- 
phere was  acidic;  the  average  concentrations  of 
HN03  (78  nmole/cu  m)  and  aerosol  H(  +  )  (205 
nmol/cu    m),    NH4(  +  )    (172    nmole/cu    m)    and 
S04(-)  (201  nmole/cu  m),  and  the  dearth  of  NH3 
(<15  nmole/cu  m),  show  that  the  proton  acidity 
(HN03,  H2S04)  of  the  air  exceeded  the  acid- 
neutralizing  capacity  of  the  air  by  a  factor  of  >2, 
with   one    10-hr   period   averaging   263    and    844 
nmole/cu  m  for  HN03  and  aerosol  H(  +  ),  respec- 
tively. S02  added  another  900  nmole/cu  m  (aver- 
age) of  potential  H(  +  )  acidity.  HN03  and  aerosol 
H(  +  )  episodes  were  concurrent,  on  7-8  day  cycles, 
sporadic  like  S02.  Laurel  and  Allegheny,  separat- 
ed by  35.5  km,  were  essentially  identical  in  aerosol 
S04(~),  less  so  in  HN03  and  especially  less  so  in 
S02   apparently,  chemistry  involving  HN03  and 
aerosol  H(  +  ),  or  S04(~)  was  slow  compared  to 
inter-site  transport  times  (1-2  hr).  HN03  declined 
at  night.  The  03  concentration  (average  56  ppb  or 
2178  nmole/cu  m)  connotes  an  oxidizing  atmos- 


phere conducive  to  acid  formation.  Highest  atmos- 
pheric acidity  was  associated  with  (1)  slow  wester- 
ly winds  traversing  westward  S02  source  areas, 
(2)  local  stagnation,  or  (3)  regional  transport 
around  to  the  back  side  of  a  high  pressure  system. 
Low  acidity  was  associated  with  fast-moving  air 
masses  and  with  winds  from  the  northerly  direc- 
tions; upwind  precipitation  also  played  a  moderat- 
ing role  in  air  parcel  acidity.  Much  of  the  S02  and 
NOx,  and  ultimately  of  the  HN03  and  aerosol 
H(+),  appeared  to  originate  from  coal-fired  power 
plants.  Size  distributions  of  aerosol  H(+)  and 
S04(-)  were  alike.  An  accounting  of  aerosol  mass 
showed  that  H20  aerosol  caused  much  of  the 
observed  light  scattering.  (Author's  abstract) 
W89-10709 


SULPHUR  DIOXIDE  AND  SULPHATE  IN  A 
THREE-DIMENSIONAL  FIELD  OF  CONVEC- 
TIVE  CLOUDS:  NUMERICAL  SIMULATIONS, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

M.  Niewiadomski. 

Atmospheric  Environment  ATENBP,  Vol.  23,  No. 

2,  p  477-487,  February  1989.  9  fig,  1  tab,  49  ref. 

Descriptors:  *Acid  rain,  'Clouds,  'Sulfur  com- 
pounds, 'Sulfates,  'Model  studies,  'Mathematical 
models,  Numerical  analysis,  Path  of  pollutants, 
Aerosols,  Simulation  analysis,  Oxidation,  Deposi- 
tion, Convection. 

A  three-dimensional  numerical  model  of  convec- 
tive  and  turbulent  transport  of  S02  and  sulfate 
aerosol  as  well  as  their  scavenging,  oxidation  and 
wet  deposition  has  been  formulated  and  applied  to 
a  field  of  relatively  sparse  and  weak  cumuli.  Simu- 
lations were  carried  out  in  a  large  domain,  compa- 
rable with  one  grid  cell  of  Eulerian  LRTAP 
models  and  including  many  clouds  in  various 
stages  of  development.  For  the  case  studied,  the 
main  source  of  the  liquid  water  sulfate  content 
appeared  to  be  nucleation  scavenging.  The  redistri- 
bution of  the  aerosol  and  S02  in  the  domain  of  the 
model  resulted  mainly  from  their  passive  transport 
by  vertical  air  motions  associated  with  clouds.  The 
effects  of  scavenging  and  heterogeneous  chemistry 
were  of  secondary  importance.  (Author's  abstract) 
W89-10710 


SHORT  TERM  SURVEY  OF  DAILY  RAINFALL 
ACIDITY  IN  THE  U.K., 

Open  Univ.,  Milton  Keynes  (England). 

A.  Porteous,  and  R.  S.  Barrati. 

Atmospheric  Environment  ATENBP,  Vol.  23,  No. 

2,  p  509-512,  February  1989.   1  fig,   1  tab,  5  ref. 

Descriptors:  'Acid  rain,  'Regional  analysis, 
'United  Kingdom,  Path  of  pollutants,  Sulfates,  Hy- 
drogen ion  concentration,  Spatial  distribution, 
Acidic  water. 

Short  term  surveys  of  rainfall  acidity  in  the  United 
Kingdom  (U.K.)  are  carried  out  annually  at  a  very 
large  number  of  sites  throughout  the  country  by 
over  250  students  of  the  Open  University.  Students 
measured  the  rainfall  daily  as  it  occurred  thereby 
approximating  event  sampling  in  a  similar  manner 
to  the  U.K.  Primary  Network.  Measurements  were 
made  over  30-day  periods  at  an  average  of  260 
sites  in  the  spring  seasons  of  1986  and  1987.  Sum- 
maries of  the  pH  of  rainfall  on  a  daily  basis  and 
expressed  as  an  average  for  each  county  are  re- 
ported.  Results  show  that  the  data  are  broadly 
comparable  for  the  two  years  studied.  The  parts  of 
the  country  experiencing  similar  acidity  in  rainfall 
year  by  year  are  similar.  The  least  acidic  rainfall 
consistently  appears  in  the  western  part  of  the 
country  and  in  the  south,  whereas  highest  acidity  is 
found  ni  the  east  Midlands  and  also  in  the  north- 
east. The  incidence  of  certain  local  variations  is 
apparent  in  the  data.  A  high  pH  in  Cleveland  in 
1986  was  attributed  to  a  nearby  NH3-works.  The 
local  effects  and  variations  between  neighboring 
sites,  especially  urban  and  rural,  are  clearly  aspects 
for  further  investigation.   The  data  set  for   1987 
suggest  that  the  acid  rain  observed  over  100  years 
ago  in  Manchester  is  still  to  be  found.  (Geiger- 
PTT) 
W89-10711 


PRODUCTION  AND  RELEASE  OF  DIMETH- 
YL SULFIDE  FROM  THE  GREAT  LAKES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-10712 

ORGANIC  AND  INORGANIC  ACIDS  IN  RAIN 
FROM  A  REMOTE  SITE  OF  THE  VENEZU- 
ELAN SAVANNAH, 

Max-Planck-Inst.  fuer  Chemie,  Mainz  (Germany, 

F.R.). 

E.  Sanhueza,  W.  Elbert,  A.  Rondon,  M.  C.  Arias, 

and  M.  Hermoso. 

Tellus  TELLAL,  Vol.   41B,   No.   2,  p    170-176, 

April  1989.  3  fig,  3  tab,  26  ref. 

Descriptors:  'Acid  rain,  'Venezuela,  'Ecosystems, 
Hydrogen  ion  concentration,  Acetic  acid,  Air  pol- 
lution, Path  of  pollutants,  Ammonia,  Rainfall, 
Vegetation  effects,  Acidic  water,  Ions. 

The  chemical  characterization  of  rain  events  col- 
lected at  a  remote  site  in  the  Venezuelan  savannah 
are  reported.  The  volume-weighted  average  pH 
was  4.7.  In  most  of  the  samples  over  60%  of  the 
free  acidity  may  be  due  to  formic  and  acetic  acids. 
Sulfuric  and  nitric  acids  only  contribute  with  <  or 
=  40%.  The  potential  contribution  of  HC1  is  rela- 
tively high,  up  to  16%.  Ammonium  ion  concentra- 
tions were  lower  than  the  values  observed  in  other 
natural  tropical  ecosystems.  Rain  samples  collected 
during  the  period  of  vegetation  burning  show  less 
free  acidity  (pH  >  5.3)  and  higher  concentration 
of  all  the  ions  than  those  collected  in  the  non- 
burning  periods.  (Author's  abstract) 
W89-10713 


BIOGEOCHEMICAL  ASPECTS  OF  ATMOS- 
PHERIC METHANE, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

R.  J.  Cicerone,  and  R.  S.  Oremland. 
Global  Biogeochemical  Cycles  GBCYEP,  Vol.  2, 
No.  4,  p  299-327,  December  1988.  11  fig,  4  tab,  299 
ref.  NASA  grant  W- 16, 184. 

Descriptors:  'Geochemistry,  'Methane,  'Air  pol- 
lution, 'Carbon  monoxide,  Ozone,  Oxidation,  Mi- 
crobial degradation,  Path  of  pollutants,  Literature 
review. 

Methane  is  the  most  abundant  organic  chemical  in 
Earth's  atmosphere,  and  its  concentration  is  in- 
creasing with  time,  as  a  variety  of  independent 
measurements  have  shown.  Photochemical  reac- 
tions oxidize  methane  in  the  atmosphere;  through 
these  reactions,   methane  exerts  strong  influence 
over  the  chemistry  of  the  troposphere  and  the 
stratosphere  and  many  species  including  ozone, 
hydroxyl   radicals,   and   carbon   monoxide.   Also, 
through  its  infrared  absorption  spectrum,  methane 
is   an   important   greenhouse   gas   in   the   climate 
system.  The  key  roles  and  reactions  of  methane  are 
described  and  enumerated.  Two  kinds  of  methane 
production  are  examined  in  detail:  microbial  and 
thermogenic.    Microbial    methanogenesis    is    de- 
scribed, and  key  organisms  and  substrates  are  iden- 
tified along  with  their  properties  and  habitats.  Mi- 
crobial  methane   oxidation   limits   the   release   of 
methane  from  certain  methanogenic  areas.   Both 
aerobic    and    anaerobic    oxidation    are    described 
along  with  methods  to  measure  rates  of  methane 
production  and  oxidation  experimentally.  Indica- 
tors of  the  origin  of  methane,  including  C  and  H 
isotopes,  are  reviewed.  Several  constraints  on  the 
budget  of  atmospheric  methane,  its  sources,  sinks 
and  residence  time  are  identified  and  evaluated. 
From  these  constraints  and  other  data  on  sources 
and  sinks,  a  list  of  sources  and  sinks,  identities,  and 
sizes  are  constructed.  The  quasi-steady  state  annual 
source  (or  sink)  totals  about  310  (+or-60)  trillion 
mol  (500(  +  or-95)  trillion  g),  but  there  are  many 
remaining  uncertainties  in  source  and  sink  sizes  and 
several  types  of  data  that  could  lead  to  stronger 
constraints  and  revised  estimates  in  the  future.  It  is 
particularly  difficult  to  identify  enough  sources  of 
radiocarbon-free  methane.  (Author's  abstract) 
W89-10715 
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METHANE  PRODUCTION  AND  OXIDATION 
IN  LAKES  IMPACTED  BY  THE  MAY  18.1980 
ERUPTION  OF  MOUNT  ST.  HELENS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

M.  D.  Lilley,  J.  A.  Baross,  and  C.  N.  Dahm. 
Global  Biogeochemical  Cycles  GBCYEP,  Vol   2 
No.  4,  p  357-370,  December  1988.  12  fig,  3  tab,  36 
ref.     NSF     grant     DEB-8 11307.     NASA     grant 
NAGW-840. 

Descriptors:  *Geochemistry,  'Limnology,  •Volca- 
noes, 'Methane,  'Oxidation,  'Volcanoes,  'Lakes, 
Organic  matter,  Dissolved  solids,  Dissolved 
oxygen,  Path  of  pollutants. 

The  concentrations  of  CH4  and  CH4  oxidation 
rates  were  measured  in  lakes  impacted  by  the  May 
18,  1980  eruption  of  Mount  St.  Helens.  The  highest 
CH4  concentrations  were  recorded  during  the  first 
summer  after  the  eruption  and  ranged  in  surface 
waters  from  5  microM  in  the  moderately  impacted 
Ryan  Lake  to  28  microM  in  the  heavily  impacted 
North  Coldwater  Lake.  At  depths  below  the  oxic/ 
anoxic  interface,  CH4  levels  reached  250  microM 
in  North  Coldwater  Lake,  184  microM  in  Spirit 
Lake,  70  microM  in  Castle  Creek  Lake,  and  60 
microM  in  Ryan  Lake.  The  CH4  flux  measure- 
ments from  these  lakes  during  the  summer  follow- 
ing the  May  18,  1980  eruption  were  the  highest 
ever  recorded  in  lakes  with  ranges  of  1.1-2.9  mmol 
CH4/sq  m/day  in  the  light  to  moderately  impacted 
McBride  and  Ryan  Lakes  to  ranges  of  17.4-25.3 
mmol    CH4/sq    m/day   in   the   heavily   impacted 
Castle  Creek,  North  Coldwater,  and  Spirit  Lakes. 
Evidence  of  CH4  oxidation  was  seen  in  all  of  the 
lakes  during  the  summer  of  1981,  and  rates  of  CH4 
oxidation  using  C14-CH4  were  measured  in  spirit 
Lake  from  1982  to  1986.  The  highest  rates  of  CH4 
oxidation  measured  were  during  the  summer  strati- 
fication and  ranged  from   50  to   150  nmol  CH4 
oxidized/L/day.    Methane   oxidation    rates    were 
measured  in  waters  having  oxygen  concentrations 
less  than  100  microM  with  highest  activity  occur- 
ring  at   concentrations  of  30-60  microM.   Spirit 
Lake  samples  taken  during  1986  showed  a  marked 
reduction  in  the  levels  of  CH4.  This  has  corre- 
sponded with  a  marked  reduction  in  the  levels  of 
dissolved  organic  material  in  the  lake  and  an  ap- 
parent decline  in  sedimentary  methanogenesis.  The 
lakes  heavily  impacted  by  the  eruption  of  Mount 
St.  Helens,  while  having  gone  through  a  2-3  year 
period  of  eutrophy  following  the  massive  input  of 
organic  wood  debris  and  inorganic  nutrients  asso- 
ciated with  ash  and  pyroclastic  materials,  are  pres- 
ently rapidly  returning  to  preeruption  conditions 
characteristic  of  oligotrophic,  subalpine  lakes.  (Au- 
thor's abstract) 
W89-10718 


ISOTOPIC  COMPOSITION  OF  METHANE  RE- 
LEASED FROM  WETLANDS:  IMPLICATIONS 
FOR  THE  INCREASE  IN  ATMOSPHERIC 
METHANE, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

P.  D.  Quay,  S.  L.  King,  J.  M.  Lansdown,  and  D. 
O.  Wilbur. 

Global  Biogeochemical  Cycles  GBCYEP  Vol  2 
No.  4,  p  385-397,  December  1988.  5  fig,  2  tab  40 
ref  NASA  grants  NAGW-844,  NAGW-711  and 
NAGW-1066. 

Descriptors:  'Biochemistry,  'Geochemistry 
•Methane,  'Isotopes,  'Wetlands,  'Minnesota! 
'Peat  bogs.  Tundra,  Arctic  regions,  Tropical  re- 
gions, Temperate  zone.  Livestock,  Path  of  pollut- 
ants, Biomass. 

Measurements  of  the  deIta-C13  of  methane  re- 
leased from  tropical,  temperate,  and  arctic  wetland 
sites  are  reported.  The  mean  delta-D13  values  (rel- 
ative to  PDB  carbonate  standard)  for  peat  bogs 
and  Alaskan  tundra  are  -53  -for-8,  -66  +  or-5  and  - 
64  -|-or-5  o/oo,  respectively.  These  measurements 
combined  with  methane  flux  estimates  yield  a  fiux- 
weighted  global  average  delta-C13  value  of  -59 
-l-or-6  o/oo  for  methane  released  from  wetlands,  a 
major  natural  methane  source.  The  agreement  be- 
tween the  measured  delta-CI3  for  methane  emitted 
from  wetlands  and  the  calculated  steady  state 
value  of  approximately  -6  o/oo  for  the  delta-C13 


of  preindustrial  methane  sources  suggests  that 
methane  was  predominantly  produced  biogenically 
in  the  preindustrial  era.  The  industrial  era  time  rate 
of  change  of  the  delta-C13  of  the  global  methane 
flux  is  calculated  from  estimates  of  the  growth  rate 
of  the  major  anthropogenically  derived  methane 
sources  and  the  C13  composition  of  these  sources, 
and  compared  to  the  measured  change  in  the  delta- 
C13  of  methane  during  the  last  300  years.  Based  on 
these  results,  it  is  estimated  that  13  +or-8%  of  the 
current  global  methane  flux  is  derived  abiogenical- 
ly  from  natural  gas  and  biomass  burning,  whereas 
the  remainder  is  derived  biogenically  primarily 
from  wetlands,  rice  paddies,  and  livestock.  (Au- 
thor's abstract) 
W89- 10720 


DIFFUSIVE     FLUX     OF    METHANE     FROM 
WARM  WETLANDS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-10722 


SEASONAL  VARIATIONS  IN  EBULLITIVE 
FLUX  AND  CARBON  ISOTOPIC  COMPOSI- 
TION OF  METHANE  IN  A  TIDAL  FRESHWA- 
TER ESTUARY, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  2L 
W89-10725 


METHANE    EFFLUX    FROM   THE   PELAGIC 
REGIONS  OF  FOUR  LAKES, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2H 

W89-10726 


CARBON  ISOTOPIC  COMPOSITION  OF 
METHANE  IN  FLORIDA  EVERGLADES 
SOILS  AND  FRACTIONATION  DURING  ITS 
TRANSPORT  TO  THE  TROPOSPHERE, 

North  Carolina  Univ.  at  Chapel  Hill.  Marine  Sci- 
ences Program. 

For  primary  bibliographic  entry  see  Field  2H 
W89-10728 


SOURCES  OF  ATMOSPHERIC  METHANE  IN 
THE  SOUTH  FLORIDA  ENVIRONMENT, 

National  Aeronautics  and  Space  Administration, 

Hampton,  VA.  Langley  Research  Center. 

R.  C.  Harriss,  D.  I.  Sebacher,  K.  B.  Bartlett,  D  S 

Bartlett,  and  P.  M.  Crill. 

Global  Biogeochemical  Cycles  GBCYEP,  Vol.  2, 

No.  3,  p  231-243,  September  1988.  3  fig,  6  tab,  35 

ref. 

Descriptors:  'Biochemistry,  'Geochemistry. 
'Land  use,  'Urbanization,  'Methane,  'Wetlands! 
'Florida,  'Marshes,  Livestock,  Path  of  pollutants, 
Regional  analysis,  Air  pollution. 

Direct  measurement  of  methane  (CH4)  flux  from 
wetland  ecosystems  of  south  Florida  demonstrates 
that  freshwater  wet  prairies  and  inundated  saw- 
grass  marsh  are  the  dominant  sources  of  atmos- 
pheric CH4  in  the  region.  Fluctuations  in  soil 
moisture  are  an  important  environmental  factor 
controlling  both  seasonal  and  interannual  fluctua- 
tions in  CH4  emissions  from  undisturbed  wetlands. 
Land  use  estimates  for  1900  and  1973  were  used  to 
calculate  regional  CH4  flux.  Human  settlement  in 
south  Florida  has  modified  wetland  sources  of 
CH4,  reducing  the  natural  prairies  and  marsh 
sources  by  37%.  During  the  same  period,  im- 
poundments and  disturbed  wetlands  were  created 
which  produce  CH4  at  rates  approximately  50% 
higher  than  the  natural  wetlands  they  replaced. 
Preliminary  estimates  of  urban  and  ruminant 
sources  of  CH4  based  on  extrapolation  from  litera- 
ture data  indicate  these  sources  may  now  contrib- 
ute approximately  23%  of  the  total  regional 
source.  It  was  estimated  that  the  integrated  effects 
of  urban  and  agricultural  development  in  south 
Florida  between  1900  and  1973  resulted  in  a  26% 
enhancement  in  CH4  flux  to  the  troposphere.  (Au- 
thor's abstract) 
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ELEMENT  COMPOSITION  OF  MUNICIPAL 
REFUSE  ASHES  AND  THEIR  AQUEOUS  EX- 
TRACTS FROM  18  INCINERATORS, 

New  York   State  Coll.   of  Agriculture  and   Life 

Sciences,  Ithaca.  Toxic  Chemicals  Lab. 

D.  J.  Lisk,  C.  L.  Secor,  M.  Rutzke,  and  T.  H. 

Kuntze. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  4,  p  534-539 

April  1989.  3  tab,  9  ref. 

Descriptors:  'Leaching,  'Water  pollution  sources, 
•Path  of  pollutants,  'Ash,  'Chemical  analysis,  In- 
cineration, Municipal  wastes,  Heavy  metals,  Hy- 
drogen ion  concentration,  Organic  compounds,  In- 
organic compounds,  Leachates,  Wastewater  treat- 
ment, Landfills,  Management  planning. 

Ashes  from  18  municipal  refuse  incinerators  (about 
one  fourth  of  those  currently  operating  in  the 
United  States)  were  extracted  with  water  and  the 
quantity  of  20  elements  and  nitrate  was  determined 
in  the  ashes  and  aqueous  extracts.  Al,  Ca,  Fe,  K, 
Mg,  Na,  and  S  are  consistently  the  major  elements 
in  the  ashes.  There  does  not  appear  to  be  any 
consistent  relation  between  the  type  of  ash  and  the 
content  of  specific  elements.  There  appears  to  be 
little  relation  between  the  total  concentration  of 
specific  elements  in  the  ashes  or  their  pH  and  the 
quantities  of  elements  extracted  from  them  by 
water.  Fe,  Mn,  Ni,  and  Zn  were  all  relatively  high 
in  the  water  extract  of  the  most  acidic  ash.;  the 
dissolution  of  these  elements  would  be  favored  by 
low  pH.  The  forms  of  elements  in  refuse  ashes  may 
include  soluble  salts,  metal  oxides,  precipitates,  and 
many  other  complex  inorganic  and  organic  com- 
pounds varying  greatly  in  solubility.  Knowledge  of 
the  composition  of  municipal  refuse  incinerator 
spray  and  quench  waters  is  relevant  because  these 
waters  may  be  discharged  to  wastewater  treatment 
plants.  Similarly,  knowledge  of  chemical  composi- 
tion of  the  ash  from  these  incinerators  is  pertinent 
to  their  disposal  in  landfills.  (Rochester-PTT) 
W89- 10733 


FATE  OF  14C  NITROFEN  IN  RICE  PADDY 
ECOSYSTEM, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Nuclear  Agriculture  Div. 

S.  P.  Kale,  and  K.  Raghu. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  4,  p  544-547 

April  1989.  I  tab,  7  ref. 

Descriptors:  'Tracers,  *Fate  of  pollutants,  'Path 
of  pollutants,  'Pesticides,  'Biodegradation,  'Rice, 
'Nitrofen,  Isotope  studies,  Isotopic  tracers,  Carbon 
radioisotopes,  Fate  of  pollutants,  Gambusia,  Chara, 
Snails,  Soil  contamination,  Microcosms. 

The  fate  of  14C  nitrofen  (2,4-dichlorophenyl  4'- 
nitrophenyl  ether)  in  a  rice  paddy  microecosystem 
was  followed  for  120  days.  The  ecosystem  was 
established  in  an  all  glass  aquarium  tank  (18  x  10  x 
12  inches).  The  tank  was  divided  into  two  com- 
partments, the  larger  of  which  was  filled  with  10 
kg  black  clay  soil.  Ten-day  old  rice  seedlings,  fish 
(Gambusia),  and  the  alga  Chara  were  introduced 
into  this  system;  snails  were  already  present  in  the 
soil.  14C  nitrofen  was  mixed  with  unlabeled  nitro- 
fen in  acetone  and  applied  to  the  tanks  at  the  rate 
of  10  l/ha  on  a  surface-area  basis.  Samples  of  fish, 
rice  plants,  soil,  water,  snail,  and  algae  were  col- 
lected at  intervals  of  10,  20,  30,  40,  and  120  days. 
The  nitrofen  underwent  rapid  degradation,  with 
101.05%  of  14C  residues  detectable  at  10  days,  but 
only  6.07%  detectable  at  120  days.  Both  extracta- 
ble  and  bound  residues  were  low  in  fish,  snail,  and 
algae  at  any  of  the  time  intervals  sampled.  This 
indicated  that  residues  of  nitrofen  did  not  bioaccu- 
mulate.  Of  the  many  components  of  rice  paddy 
ecosystem,  only  soil  showed  considerable  14C  resi- 
dues in  both  extractable  and  bound  forms.  At  10 
days  soil  showed  total  residues  of  90.12%,  which 
decreased  to  5.66%  at  the  end  of  120  days.  From 
the  enhanced  reduction  of  14C  residues  observed 
here,  it  is  clear  that  nitrofen  was  degraded  rapidly 
under  semi-tropical  conditions.  These  observations 
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suggest  strongly  that  there  is  a  need  for  studying 
the  fate  of  pesticides  in  the  nee  paddy  ecosystem 
under  simulated  outdoor  field  conditions.  (Roches- 
ter-PTT) 
W89-10735 

WATER  CONTAMINATION  BY  HEAVY 
METALS  (HG,  CD,  PB,  CU  AND  ZN)  IN 
DONANA  NATIONAL  PARK  (SPAIN) 

Consejo  Superior  de  Investigaciones  Cientiticas, 
Madrid  (Spain).  Inst,  de  Quimica  Organica  Gener- 
al 

M  C  Rico,  L.  M.  Hernandez,  and  J.  Gonzalez. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  42,  No.  4,  p  582-588, 
April  1989.  1  fig,  4  tab,  8  ref. 

Descriptors:  'Mercury,  'Spain,  'Heavy  metals 
'Water  pollution  sources,  'Path  of  pollutants, 
Donana  National  Park,  Guadalquivir  River, 
Pyrite,  Mine  drainage,  Zinc,  Lead,  Copper,  Man- 
ganese, Cadmium,  Mercury. 

The  Donana  National  Park  has  on  one  side  the 
Guadalquivir  River,  Spain,  which  has  a  mine  about 
40  km  upstream  from  the  northern  boundary  of  the 
park.  The  mine  is  being  operated  for  commercial 
exploitation  of  pyrite  ores  in  Zn,  Pb,  Cu  and  Mn^ 
The  watershed  of  the  Donana  Park  and  the  mining 
area    and    intervening    stream    were    sampled    to 
detect  any  possible  heavy  metal  contamination  that 
might  be  coming  to  the  park  from  the  mining  area. 
All  heavy  metals  were  found  in  all  samples  ana- 
lyzed. Cadmium  showed  the  lowest  mean  concen- 
tration, with  a  range  from  0.1  to  4.2  ppb,  f°"°wed 
by  Hg  (0.3-6.1  ppb),  Pb  (1.4-41.6  ppb);  Cu  (10  5- 
50  2  ppb),  and  Zn  (5.4-842.9  ppb).  All  samples 
analyzed  exceeded  the  natural  levels  in  freshwater 
for  heavy  metal;  6%  of  the  samples  for  Hg,  9.5% 
for  Cd,  5.8%  for  Pb,  5.4%  for  Cu,  and  4.1%  for 
Zn    exceeded    the    maximum    allowable    levels 
(USEPA)  For  all  the  metals  but  Hg,  these  samples 
were  associated  with  the  mining  area  Correlations 
among  residues  of  heavy  metals  were  highly  signif- 
icant or  significant  for  all  metals  except  Hg^  Dus 
mav  be  because  the  emission  source  ot  Cd,  vt>,  cu, 
and  Zn,  but  not  Hg,  is  located  at  the  mine  of 
Aznalcollar.  The  origin  of  Hg  pollution  is  in  agri- 
cultural and  industrial  activities  in  the  proximity  ot 
the  park.  (Rochester-PTT) 
W89-10736 

LEVELS  OF  CHLORDANE  IN  WATER  AND 
SEDIMENT  OF  RIVERS  AROUND  SAGA  CITY, 
JAPAN 

Saga  Medical  School  (Japan).  Dept.  of  Community 
Health  Science. 

Y.  Hirai,  and  K.  Tomokum.  _      . 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  42,  No.  4,  P  589-594, 
April  1989.  2  fig,  1  tab,  6  ref.  Ministry  of  Educa- 
tion, Science  and  Culture  (Japan),  Grant-in-Aid  for 
Scientific  Research  62770351. 

Descriptors:  'Pesticides,  'Japan,  'Insecticides, 
•Path  of  pollutants,  'Urban  areas,  'Chlordane, 
Saga  City,  River  sediments,  Rivers,  Wastewater 
pollution,  Water  supply. 

Chlordane  levels  were  determined  at  numerous 
sites  in  rivers  supplying  water  to  the  city  of  Saga 
Japan,  and  in  drainage  rivers  receiving  runoff  and 
wastewater  from  the  urbanized  area.  River  sedi- 
ments also  were  sampled  in  the  urbanized  area. 
Chlordane  was  not  detected  in  water-supplying 
rivers  in  the  upstream  mountain  area.  The  levels  ot 
chlordane  were  low  even  at  an  urban  area  where 
the  inflow  of  wastewater  from  houses  and  indus- 
tries was  smaller.  In  contrast,  chlordane  was  de- 
tected  in   all   water   samples   from   the   drainage 
rivers    The  concentration  of  chlordane  in  water 
ranged  from  undetectable  to  20  ng(nanogram)/l; 
the  median  was  3  ng/1.  The  concentration  of  chlor- 
dane in  river  sediment  ranged  from  0.5  to  400  ng/g 
(median:  20  ng/g).  The  log  of  the  concentration  of 
chlordane  in  river  water  was  correlated  with  the 
log  of  the  concentration  in  river  sediment  (correla- 
tion   coefficient    0.53    when    undetectable    values 
were  estimated  at  0.2  ng/g,  the  limit  of  detection). 
The   levels  of  chlordane   were   higher   at   points 
where  the  pollution  of  the  stream  from  wastewater 
was  apparent.  (Rochester-PTT) 


W89-10737 


PFSTICIDE  RESIDUES  IN  DRINKING  WATER 
Fn  THE  NORTH  COAST  REGION  OF  NEW 
SOUTH  WALES,  AUSTRALIA,  1986-87, 

New   South   Wales   Dept.   of  Health,   Lidcombe 

(Australia).  Div.  of  Analytical  Labs. 

C  Ang,  K.  Meleady,  and  L.  Wallace. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  4,  p  595-602, 

April  1989.  1  fig,  2  tab,  9  ref. 

Descriptors:  'Australia,  'Drinking  water,  'Pesti- 
cides Fungicides,  Chlorinated  hydrocarbons, 
Wells  Reservoirs,  Water  tanks,  Dieldnn,  Propi- 
conaz'ole,  Fungicides,  Herbicides,  Comparison 
studies. 

Because  of  a  history  of  significant  pesticide  usage 
of  pesticides  in  the  North  Coast  region  of  Austra- 
lia an  survey  was  conducted  to  evaluate  the  extent 
of' pesticide   and   herbicide   residues   in   drinking 
water  supplies.  The  results  of  a  survey  conducted 
from  November  1986  to  June  1987  in  Coffs Har- 
bour,  Byron,   Ballina,   Lismore,   and  Tweed  are 
reported  here.  In  each  local  government  area,  sam- 
ples were  taken  from  the  reticulated  or  public 
water  supply  system  and  from  20  private  samples. 
Sites  were  selected  to  cover  a  range  of  exposure  to 
pesticide  usage  and  a  variety  of  water  source  types 
including  wells,  dams,  and  roof  water  tanks,  bach 
sample  was  analyzed  for  a  range  of  herbicides  and 
organochlorine    and    organophosphate    pesticides 
and  for  the  broad-spectrum  fungicide  propicona- 
zole  ('Tilt').  A  total  of  659  water  samples  were 
analyzed.  Residues  were  not  detected  in  482  sam- 
ples Trace  level  residues  were  found  in  147  sam- 
ples and  residues  above  trace  levels  were  detected 
in  30  samples.  Dieldrin  was  the  residue  most  fre- 
quently detected  in  waters  and  comprised  63%  ot 
the  results  at  or  above  trace  levels  (i.e.,  greater 
than  0.005  microgram/1  in  151  samples)   In  three 
samples  the  levels  were  above  the  Australian  maxi- 
mum residue  level;  all  were  from  the  same  private 
tank  in  Coffs  Harbour.  The  high  frequency  of  low 
levels  of  dieldrin  detected  in  private  water  supplies 
is  consistent  with  the  extent  of  prior  use  of  the 
chemical  in  the  area.   Compared  to  the  private 
supplies,  samples  from  the  public  water  supplies 
were   relatively   free   from   residues.   (Rochester- 
PTT) 
W89-10738 

HEAVY  METALS  IN  BIVALVE  MOLLUSCS  IN 
THE  HUELVA  ESTUARY, 

Instituto  Nacional  de  Toxicologic  Seville  (Spam). 
M  Lopez-Artiguez,  M.  L.  Soria,  and  M.  Repetto. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  42,  No.  4,  p  634-642, 
April  1989.  4  fig,  3  tab,  15  ref. 

Descriptors:  'Spain,  'Molluscs,  'Estuaries, 
•Heavy  metals,  *Path  of  pollutants,  'Bioaccumula- 
tion,  Copper,  Tin,  Chromium,  Lead,  Mercury, 
Cadmium,  Arsenic,  Tinto  River,  Odiel  River, 
Rivers,  Tissue  analysis. 


The  levels  of  heavy  metals  in  the  Huelva  Estuary 
(Atlantic  Coast  of  Spain)  were  assessed  by  tissue 
analysis  of  molluscs.  Three  species  of  bivalve  mol- 
luscs were  used:  clams  (Tapes  decussatus)  oysters 
(Crassostrea    angulata),    and    cockles    (Cardium 
edule).  All  these  species  were  taken  in  the  mouth 
of  the  rivers  Tinto  and  Odiel  during  January  1987. 
The  range  of  concentration  of  Cu  in  clams  was 
similar  to  that  obtained  during  the  period   197b- 
1977  The  high  Cu  content  in  the  oysters  could  be 
explained  by  the  high  copper  contamination  in  this 
area  and  the  great  capacity  of  the  oyster  to  accu- 
mulate  this   element.   The   concentrations  o     Hg 
observed  in  clams  varied  between  0.78  and  1.18,  in 
the  oysters  between  0.02  and  0.90,  and  in  cockles 
between  0.02  and  1.27  microgram/g.  The  amounts 
of  Cd  in  the  three  species  were  higher  than  those 
in  the  literature.  The  values  for  As  found  the  three 
species  were  3.63-4.82,  1.18-2.07,  and     31-1.89  mi- 
crogram/g  for  clams,  oysters,  and  cockles,  respec- 
tively   Zinc   was   assayed   only   in  oysters,   with 
results  of  296.04-651.16  microgram/g,  which  are 
similar  to  values  obtained  on  the  coast  of  Cadiz 
and  the  Strait  of  Gibraltar.  Concentrations  of  Cr 


were  particularly  high  in  clams  and  cockles  (0.71- 
0.94  microgram/g  and  0.88-1.52  microgram/g,  re  - 
spectively).  Values  of  lead  were  0.15-0.25,  0.08- 
1  24,  and  0.14-1.53  microgram/g  for  clams,  oysters, 
and  cockles,  respectively.  Values  for  tin  were  2.07- 
9  07  0  49-6.15,  and  0.54-9.67  microgram/g  for 
dams,  oysters,  and  cockles,  respectively.  (Roches- 
ter-PTT) 
W89-10742 

REDUCTION  OF  ACID  GENERATION  IN 
MINE  TAILINGS  THROUGH  THE  USE  OF 
MOISTURE-RETAINING  COVER  LAYERS  AS 
OXYGEN  BARRIERS, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

For  primary   bibliographic  entry  see   Field   5G. 

W89-10744 

INFLUENCE  OF  CHANGES  IN  METHANOL 
CONCENTRATION  ON  CLAY  PARTICLE 
INTERACTIONS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
J.  M.  E.  Storey,  and  J.  J.  Peirce. 
Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
26,  No.  1,  p  57-63,  February  1989.  6  fig,  3  tab,  21 
ref. 

Descriptors:  'Clays,  'Liners,  'Organic  com- 
pounds, Hydraulic  conductivity,  Electrophoresis, 
Path  of  pollutants,  Soil  water,  Soil  properties, 
Methanol,  Zeta  potential,  Atterberg  limits,  Sus- 
pended solids. 

The  interactions  of  clay  particles  with  alcohol- 
water  mixtures  were  investigated  with  hydrauhc 
conductivity    measurements,    the    electrophoretic 
mobilities  of  the  suspended  particles  were  meas- 
ured, particle  settling  tests  were  earned  out,  and 
Atterberg  limits  were  determined.  Organic  liquids 
frequently  interact  with  clay  particles  in  the  clay 
liners  of  surface  impoundments.  Such  fluids  can 
cause  changes  in  hydraulic  conductivity  of  the 
liner  material.  This  study  looks  at  the  effects  of 
dilution  of  a  liquid  hydrocarbon  with  water  on  the 
properties  of  a  clay  soil.  Tests  with  20,  40,  60,  80, 
and   100%  (by  volume)  methanol  concentrations 
were  used  to  investigate  changes  in  hydraulic  con- 
ductivity of  water-compacted  clay  samples.  Parti- 
cle settling  rates,  Atterberg  limits,  and  electrophor- 
etic mobility   studies  were   used   with   the   same 
concentrations  to  determine  the  effects  of  changing 
methanol  concentration  on  clay  particle  behavior 
The  results  indicate  that  higher  concentrations  of 
methanol  cause  an  increase  in  the  attraction  be- 
tween the  clay  particles,  and  the  same  concentra- 
tions also  cause  an  increase  in  hydraulic  conductiv- 
ity Microelectrophoresis  demonstrated  that  an  in- 
crease in  methanol  concentration  resulted  in  a  de- 
crease in  the  zeta  potential  of  the  suspended  clay 
particles.  This  decrease  indicates  a  possible  de- 
crease in  the  thickness  of  the  double  layer  occur- 
ring at  the  80  to  100%  concentrations  of  methanol. 
Settling  tests  and  Atterberg  limits  also  showed  that 
an  increase  in  methanol  concentration  resulted  in 
increased  flocculation  of  the  clay  soil.  The  increase 
in  hydraulic  conductivity  observed  with  80-100% 
methanol  corresponds  to  a  decrease  in  double-layer 
thickness  as  indicated  by  the  particle  interaction 
tests    The  differences  in  the  properties  of  water- 
compacted  clay  and  the  dilute  suspensions  of  clay 
particles,  however,  could  be  significant  in  relating 
particle    interactions    to    hydraulic    conductivity 
studies.  (Author's  abstract) 
W89-10746 


SULPHITE  AND  SULPHATE  CONCENTRA- 
TIONS IN  WEATHERING  PRODUCTS  OF 
SANDY  LIMESTONE  AND  IN  DEPOSITION 
SAMPLES, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

E  Roekens,  C.  Bleyen,  and  R.  Van  Gneken. 
Environmental  Pollution  ENPOEK,  Vol.  57,  No. 
4  p  289-298,  1989.  4  tab,  23  ref.  Commission  of  the 
European    Communities    contract    EV4V-0052-B 
(GDF). 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  Of  Pollution 


Descriptors:  'Water  pollution  sources,  •Lime- 
stone 'Sulfates,  'Belgium,  'Path  of  pollutants 
Ac.d  ram,  'Weathering,  Ion  chromatography' 
Chemical  reactions.  Buildings,  Calcite,  Sulfates 
Sulfites,  Ram. 

The  sulfite  and  sulfate  concentrations  in  weather- 
ing products  of  limestone  and  in  wet  and  total 
deposition  samples  were  measured  by  the  West- 
Gaeke  method  and  by  ion  chromatography   The 
sulfite  content  in  the  weathering  crust  and  in  the 
runoff  rainwater  of  two  historical  buildings  in  Bel- 
gium  always   was   much   lower   than   the   sulfate 
content  (sulfite:sulfate  ratio  0.025).  The  sulfite  con- 
centration in  wet  and  total  deposition  samples  was 
in  the  low  or  sub-ppm  range  except  during  two 
misty  periods  when  the  sulfite  concentration  was 
6.8  and  21  mg/1.  In  those  samples  a  high  sulfate 
concentration  also  was  found  (nl.  57  and  137  me/1 
respectively).  In  view  of  the  very  low  sulfite  con- 
centrations in  the  different  samples,  it  seems  that 
the  transformation  of  S02  to  H2S04  prior  to  the 
reaction  with  calcite  is  more  important  than  the 
direct  reaction  of  calcite  with  S02,  or  that  the 
intermediate  CaS03  is  oxidized  very  quickly   Sul- 
fite concentrations  in  rainwater  are  always  in  the 
low  mg/L  range  or  lower  but  it  can  be  an  impor- 
tant fraction  of  the  total  S  content  in  rainwater. 
Sulfite  is  only  barely  detectable  in  warm  summer 
months  but  in  cooler  winter  months  it  can  account 
for  up  to  13%  of  the  total  free  acidity  in  the  rain 
(Rochester-PTT) 
W89- 10754 


™^ATE  DISSOLVED  AND  PARTICULATE 
TRACE  METAL  BUDGETS  FOR  AN  ESTUA- 

DECISIONSEM:  AN  AID  F°R  MANAGEM£NT 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

A.  J.  Paulson,  R.  A.  Feely,  H.  C.  Curl,  E  A 
Crecelius,  and  G.  P.  Romberg. 
Environmental  Pollution  ENPOEK    Vol    57    No 
4s  p  317-339,  1989.  4  fig,  5  tab,  50  ref,  2  append. 
DOE  contract  DE-ACOE76RLO- 1 830. 

Descriptors:  'Washington,  'Water  pollution 
sources,  'Path  of  pollutants,  'Heavy  metals, 
Trace  metals,  'Puget  Sound,  Cycling  metals, 
Lead,  Copper,  Zinc,  Management  planning,  Estua- 
nne  environment,  Advection,  Solute  transport 
Particulate  matter. 

The  sources  and  sinks  of  dissolved  and  particulate 
Pb,  Cu,  and  Zn  were  determined  for  the  main  basin 
of  Puget  Sound.  Municipal,  industrial,  and  atmos- 
pheric sources  contributed  about  66%  of  the  total 
Pb  added  to  the  main  basin  of  Puget  Sound  during 
the  early  1980s.  Advective  inputs  were  the  major 
sources  of  total  Cu  and  Zn  (approximately  40%) 
whereas  rivenne  and  erosional  sources  contributed 
about  30%.  The  discharge  of  the  particle-bound 
trace  metals  from  rivers  minimized  the  influence  of 
Pa*|F"lat,e  anthropogenic  sources,  which  constitut- 
ed 50%,  23%,  and  18%  of  the  total  particulate  Pb 
Cu,  and  Zn  inputs,  respectively.  While  advective 
transport  was  the  major  source  of  dissolved  Cu 
and  Zn  (about  60%  of  all  dissolved  inputs),  indus- 
trial, municipal,  and  atmospheric  inputs  contribut- 
ed about  85%,  30%,  and  38%  of  the  dissolved  Pb 
Cu,  and  Zn  inputs,  respectively.  The  sources  of 
dissolved  and  particulate  Cu  and  Zn  were  compa- 
rable with  the  sinks  within  the  errors  of  the  analy- 
ses, indicating  their  quasi-conservative  nature  Ad- 
vection removed  about  60%  of  the  total  Cu  and 
Zn  added  to  the  main  basin,  whereas  40%  was 
deposited  in  the  sediments  of  Puget  Sound.  Be- 
cause of  this  quasi-conservative  nature  of  Cu  and 
Zn,  anthropogenic  inputs  of  Cu  and  Zn  were  dis- 
persed from  the  system  more  than  they  were  con- 
tained within  main  basin  sediments.  About  75%  of 
the  dissolved  Pb  discharged  into  the  main  basin  of 
Puget  Sound  was  lost  from  the  dissolved  phase  and 
was  balanced  by  a  similar  gain  in  the  particulate 
phase    Because  of  this  extensive  scavenging  and 
the  effective  retention  of  particles  within  the  main 
basin,  about  70%  of  the  total  Pb  added  to  the  main 
basin  was  retained  within  its  sediments.  These  sep- 
arate mass  balances  are  useful  in  management  deci- 
sions because  they  show  the  relative  contributions 
from  different  sources  and  demonstrate  whether 


the  influences  of  dissolved  and  particulate  inputs 
are  reflected  solely  in  the  water  column  or  the 
sediments,  respectively.  (Author's  abstract) 
W89- 10756 


PLASTIC  PARTICLE  AND  TAR  POLLUTION 
ON  BEACHES  OF  KUWAIT, 

Shiber  Consultants,  Safat  (Kuwait). 

J.  G.  Shiber. 

Environmental  Pollution  ENPOEK,  Vol   57   No 

4,  p  341-351,  1989.  2  fig,  1  tab,  33  ref.  '       ' 

?e|Cr,.P«?rS:  'Kuwait,  'Oil  pollution,  'Persian 
Gulf,  'Water  pollution  sources,  Path  of  pollutants 
Oil  tankers,  Plastics,  Tar,  Weathering,  Wind- 
dnven  currents. 

Twelve  beaches  on  the  northwestern  Arabian  Gulf 
coast  of  Kuwait  were  surveyed  for  the  occurrence 
of  plastic  particles,  tar  balls,  and  tar  lumps.  Parti- 
cles were  found  on  all  beaches  and  were  abundant 
on  four:  Suleikhat,  Fintas,  Fahaheel,  and  New  Al 
Khiran.  Most  particles  were  composed  of  low- 
density  polyethylene,  but  a  few  were  of  high- 
density  polyethylene,  polypropylene,  and  polysty- 
rene Many  were  weathered  and  had  traces  of  tar 
far  lumps  and  balls  were  present  on  all  beaches 
but  were  not  as  abundant  as  expected,  considering 
the  heavy  volume  of  oil  tanker  traffic  in  this  region" 
of  the  Arabian  Gulf.  Tar  appeared  to  be  less  abun- 
dant than  it  was  in  1979.  With  at  least  33  plastics 
tactones  operating  on  the  coast  of  Kuwait  it  is 
possible  that  plastic  particles  occur  more  abundant- 
ly than  was  observed  in  this  study.  The  high  winds 
and  concurrent  wave  activity,  which  often  vary  in 
strength  and  direction,  but  regularly  occur  here 
probably  play  an  important  role  in  dispersing  plas- 
tic particles,  thus  making  accurate  estimation  of 
abundance  difficult.  (Author's  abstract) 
W89-10757 


Descriptors:     'Herbicides,     'Path    of    pollutants, 
Leachates,  'Soil  contamination,  Hexazinone,  Sea- 
sonal  variation,    Forests,   Pronone    10G,   Fate  of 
pollutants. 

Residues  and  dissipation  of  the  herbicide  hexazin- 
one in  soil  leachate  were  determined  under  a  3-yr- 
old  clear-cut  forest  after  a  1986  fall  application  of 
Pronone  10G  at  0,  2,  and  4  kg  ai/ha  over  a  448-day 
period.  Soil  leachates  were  collected  at  depths  of 
M,  55,  and  80  cm  and  were  analyzed  individually 
for  hexazinone  (ai)  residues.  There  was  no  soil 
leachate  collected  up  to  112  days  after  application 
and  before  ground  freeze.  Leaching  of  hexazinone 
was  triggered  by  the  snow  melt  in  spring  1987  and 
continued  until  the  end  of  November  1987.  Detect- 
ed amounts  of  residues  were  the  highest  in  the  first 
postwinter  collection,   227  days  after  treatment 
reaching  205  and  61  microgram  at  30  cm  depth  in 
the  4-and  2-kg  ai/ha  treatment  plots,  respectively 
and  reaching  89  and  39  microgram  at  80  cm  depth 
At  the  55  cm  depth,  the  peaks  were  178  microgram 
after  264  days  and  28  microgram  after  351  days  in 
the  4-  and  2-kg  ai/ha  treatment  plots.  Hexazinone 
residues  declined  to  less  than  17  microgram  after 
448  days  in  all  depths  and  in  both  herbicide-treated 
plots.  There  were  no  hexazinone  residues  detected 
in  the  0-treatment  plot.  The  concentration  of  hexa- 
zinone in  soil  leachates  was  related  inversely  to  the 
volume  of  leachate.  The  sample  collected  from  the 
4  kg  ai/ha  plot  at  a  depth  of  30  cm  had  the  highest 
concentration  (492  ppb),  but  the  lowest  volume 
(li2  ml)  227  days  after  application,  compared  to 
samples  collected  at  the  same  depth  but  at  different 
times.  In  all  cases  the  total  amount  of  hexazinone 
residues  (micrograms)  in  soil  leachates  increased 
with  the  rate  of  soil  water  percolation  but  declined 
over  time.  (Author's  abstract) 
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University   of  East   Anglia,   Norwich   (England) 

Climatic  Research  Unit. 

G  Farmer,  T.  D.  Davies,  R.  J.  Barthelmie,  P.  M. 

Kelly,  and  P.  Brimblecombe. 

International    Journal    of  Climatology    IJCLEU 

VoK  9   No.  2,  p  181-189,  March/April  1989.  3  fig' 

2  tab,  12  ref.  B 

Descriptors:  'Meteorology,  'Climatology,  'Scot- 
land, 'Acid  rain,  'Path  of  pollutants,  Atmospheric 
pressure,  Europe,  Atlantic  Ocean,  Sulfates,  Rain- 
fall, Climates. 


It  is  shown  that,  on  a  monthly  basis,  certain  sea- 
level  atmospheric  pressure  patterns  can  be  identi- 
fied that  are  conducive  to,  or  mitigate  against  high 
excess  sulfate  concentrations  in  the  precipitation  of 
Eskdalemuir,  Scotland.  This  is  not  simply  a  conse- 
quence of  the  amount  of  precipitation  influencing 
the  concentration.  The  differences  in  the  pressure 
patterns  for  months  grouped  into  'high*  or  'low' 
excess  sulfate  concentration  reflect  the  relative  im- 
portance of  transport  for  pollutant  source  regions 
and  from  regions  with  relatively  small  source 
strengths.  It  is  the  intensity  of  the  pressure  gradi- 
ents over  Europe  and  the  Atlantic,  combined  with 
the  position  of  the  meridional  axis  of  the  Iceland 
Low/Azores  High  couplet  that  appears  to  influ- 
ence the  monthly  excess  sulfate  concentration  in 
precipitation.  The  existence  of  these  relationships 
on  a  monthly  time-scale  points  towards  a  climatic 
control  on  acidic  deposition,  and  introduces  a  pos- 
sible role  for  climatic  change.  (Author's  abstract) 


LEVELS  OF  SELECTED  PESTICIDES  IN 
FARM  DITCHES  LEADING  TO  RIVERS  IN 
THE  LOWER  MAINLAND  OF  BRITISH  CO- 
LUMBIA, UM  cu 

Environmental  Protection  Service,  West  Vancou- 
ver (British  Columbia).  Pacific  and  Yukon  Region 
M.  T  Wan.  6 

Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  24,  No.  2,  p  183-203,  April  1989  6 
fig,  2  tab,  16  ref. 

Descriptors:  'British  Columbia,  'Agricultural 
runoff  'Pesticides,  'Path  of  pollutants,  'Azinphos- 
methyl,  'Diazinon,  'Dinoseb,  'Endosulfan  'Fen- 
sulfothion, Fraser  River,  Nicomekl  River,  Sumas 
River,  Field  ditches,  Water  pollution  sources,  Sea- 
sonal variation. 


HEXAZINONE  RESIDUES  AND  DISSIPATION 
IN  SOIL  LEACHATES, 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). 

J.  C.  Feng.  S.  S.  Sidhu,  C.  C.  Feng,  and  V 
Servant. 

Journal  of  EnvironmentaJ  Science  and  Health  (B) 
JPFCD2,  Vol.  24,  No.  2,  p  131-143,  April  1989  3 
fig,  1  tab,  1 1  ref. 


A  monitoring  survey  was  conducted  from  1985  to 
1987  to  determine  the  levels  of  agricultural  pesti- 
cides (azinophosmethyl,  diazinon,  dinoseb,  endo- 
sulfan, and  fensulfothion)  in  selected  farm  ditches 
fading  to  the  lower  Fraser,  Nicomekl,  and  Sumas 
Rivers  in  British  Columbia.  In  ditch  water,  azin- 
phosmethyl,  diazinon,  endosulfan,  and  fensulfoth- 
ion were  not  detected  (limit  of  detection  1  micro- 
gram/1), but  dinoseb  was  consistently  found  for  1 
yr  after  the  spray  season  at  levels  varying  from  0  3- 
18.6  microgram/1  (average  4.9  microgram/1)   The 
endosulfan    level    in    ditch    water    of   one    farm 
reached    1530  microgram/1  shortly  after  a  spray 
application,  yet  it  was  not  found  at  other  times  of 
the  year.  In  ditch  sediments,  2.7,  4.0,  22.9,  and  10  3 
microgram/kg,    respectively,    of  azinphosmethyl 
diazinon,  dinoseb,  and  fensulfothion  were  found 
sporadically.  Endosulfan  was  found  consistently  at 
all  study  sites  at  levels  varying  from  2-150  micro- 
gram/kg (average  18.8  microgram/kg).  (Author's 
abstract) 
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STRATEGIES  FOR  ASSESSING  THE  CUMU- 
LATIVE EFFECTS  OF  WETLAND  ALTER- 
ATION ON  WATER  QUALITY, 

East   Carolina   Univ.,   Greenville,    NC.    Dept    of 

Biology. 

For   primary   bibliographic   entry   see   Field   6G 
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DEPOSITION  OF  AIRBORNE  NITROGEN 
AND  PHOSPHORUS  ON  THE  COASTAL 
ZONE  AND  COASTAL  LAKES  OF  SOUTHERN 
BALTIC 

Gdansk  Univ.   (Poland).   Inst,   of  Oceanography. 
L.  Falkowska,  and  K.  Korzeniewski. 
Polskie  Archiwum  Hydrobiologn  PAHYA2   Vol. 
35,  No.  2,  p  141-154,  1988.  2  fig,  11  tab,  21  ref. 

Descriptors:  'Atmospheric  water,  "Air  circulation, 
♦Nitrogen  compounds,  'Water  pollution  sources, 
♦Nutrients,  ♦Eutrophication,  ♦Phosphorus  com- 
pounds, ♦Chemistry  of  precipitation,  ♦Seasonal 
variation,  Water  boundaries,  Geohydrologic 
boundaries,  Aerosols,  Air- water  interfaces,  Air 
pollution,  Ammonia,  Air  masses,  Deposition, 
Chemical  composition,  Advection,  Marine  cli- 
mates, Baltic  Sea,  Poland. 

Studies  were  performed  to  determine  the  amount 
of  atmospheric  influx  of  nitrogen  and  phosphorus 
compounds  in  coastal  lakes  of  the  southern  Baltic 
region  during  cold  (November-April)  and  warm 
(May-October)  seasons.  Matter  exchange  m  the 
upper  and  lower  landscape  boundaries,  i.e.,  in  the 
propagation   range   of  aerosols   and   the   surface 
water  level,  were  examined.  Aerosol  and  gas  depo- 
sition was  divided  into  wet  and  dry  fractions.  The 
results  are  summarized  as  follows:  (1)  concentra- 
tions of  nitrogen  and  phosphorus  compounds  in  the 
near-water  layer  of  the  atmosphere  are  very  van- 
able  and  depend  on  circulation  of  air  masses;  (2) 
increases  in  the  concentration  of  nitrogen  com- 
pounds in  aerosols  and  ammonia  and  nitrogen  diox- 
ide in  air,  which  was  observed  in  winter,  can  be 
ascribed  to  seasonal  increase  in  fuel  utilization;  (3) 
in  the  warm  part  of  the  year  air  masses  travel  over 
the  Baltic  region  from  westerly  directions,  and  the 
amount  of  dry  deposition  of  aerosols  and  gases 
depends  mainly  on  their  chemical  composition;  in 
the  cold  part  of  the  year  two  types  of  advection- 
oceanic   and  continental-control   the   amount   ot 
deposition;  (4)  as  compared  to-1960,  in  1981-1985 
there  was  a  tendency  towards  increase,  particular- 
lyitrogen,  of  the  content  of  these  compounds  m 
rainfall  over  the  Baltic  area;  (5)  of  the  annual  total 
of  nitrogen  and  phosphorus  input,  dry  deposition 
predominates  over  wet  deposition;  (6)  the  coastal 
zone  of  the  southern  Baltic  region  receives  four 
kilograms  of  phosphorus  and   1*50  kilogramsof 
nitrogen  per  square  kilometer  annually.  (fish-P  1  1 ) 
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EFFECT  OF  INDUSTRIAL  POLLUTION  ON 
SEAFOOD  CONTENT  AND  DIETARY  INTAKE 
OF  TOTAL  AND  METHYLMERCURY, 

Zagreb  Univ.  (Yugoslavia).  Inst,  for  Diabetes,  En- 
docrinology and  Metabolic  Diseases. 
R.  Buzina,  K.  Suboticanec,  J.  Vukusic,  J.  Sapunar, 
and  K.  Antonic.  ,  _,„_, 

The  Science  of  the  Total  Environment  STENDL, 
Vol  78,  p  45-57,  January  1989.  2  fig,  12  tab,  10  ref. 
Scientific  Council  of  SR  Croatia  Grant  1.08.02 
and  World  Health  Organization  Grant  ICP/CW5» 
057-YUG  27. 

Descriptors:  ♦Mercury,  ♦Methylmercury,  ♦Indus- 
trial wastes,  ♦Tolerance,  ♦Path  of  pollutants, 
♦Public  health,  ♦Adriatic  Sea,  ♦Water  pollution 
effects,  ♦Heavy  metals,  ♦Seafood,  Fish. 

The  total  mercury  and  methylmercury  content  of 
seafood  was  studied  in  an  area  of  the  Adriatic  Sea 
polluted  with  inorganic  mercury  from  a  local  in- 
dustrial plant.  The  industrial  pollution  has  affected 
both  the  total  and  the  methylmercury  content  of 
seafood,  but  only  the  difference  in  the  total  mercu- 
ry level  was  statistically  significant  when  com- 
pared with  a  control  area  with  no  local  industry. 
Studies  of  seafood  consumption  patterns  indicate 
that,  when  the  subjects  examined  from  both  areas 
were  matched  by  their  seafood  consumption,  both 
total  mercury  and  methylmercury  intake  was 
higher  in  the  industrially  polluted  area.  The  per- 
centage of  subjects  ingesting  total  mercury  above 
the  World  Health  Organization  Provisional 
Weekly  Tolerance  Intake  (PWTI)  of  300  micro- 
grams was  also  higher  in  the  industrially  polluted 
area.  However,  the  percentage  of  subjects  whose 
methylmercury  intake  was  above  the  PWTI  of  200 
micrograms  was  higher  in  the  control  area,  primar- 
ily due  to  the  increased  number  of  subjects  con- 


suming fish  more  than  five  times  per  week.  (Au- 
thor's abstract) 
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PHOTOCHEMICAL  CONVERSION  OF 
CHLOWNATEE .PHENOLIC  SUBSTANCES  IN 
AQUATIC  MEDIA  AS  STUDIED  BY  AOX  AND 
MICROTOX  TESTS, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

A.  Svenson,  and  L.  Kaj.  „„„.„, 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  78,  p  89-98,  January  1989.  2  fig,  3  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  ♦Path  of  pol- 
lutants, 'Photolysis,  ♦Degradation,  *Fate  of  pollut- 
ants ♦Chlorinated  hydrocarbons,  ♦Phenols,  ♦Pho- 
tometry, 'Testing  procedures,  'Toxicity  Adsorp- 
tion, Light  intensity,  Organic  compounds,  Pollut- 
ant identification,  Bioassay. 

Six  chlorophenolic  substances  were  photochemi- 
cally  converted  by  illumination  with  xenon  light. 
The  adsorbable  organic  halogens  (AOX)  contents 
were  determined  after  illumination  for  various  pe- 
riods. Pure  chlorinated  phenolic  substances  were 
readily  detected  by  AOX.  Both  adsorbable  and 
non-adsorbable  chlorinated  products  were  formed_ 
Chloride  analysis  indicated  that  most,  if  not  all,  ot 
the  non-adsorbable  products  consisted  of  chlonde 
ions    Microtox,  a  bacterial  bioluminescence  test, 
was  used  as  a  screening  test  for  toxic  properties  ot 
the  photolysis  products.  Products  from  2,4,6-tnch- 
lorophenol  were  more  toxic  than  the  original  sub- 
stance   Other  compounds  tested   had   less  toxic 
products  as  measured  by  their  combined  effect  on 
the  Microtox  system.  Products  ofdichlorophenol, 
2  3,4-trichlorophenol,  4,5,6-trichloroguaiacol,  and 
23  4  5-tetrachlorophenol  did  not  seem  to  contrib- 
ute to  the  combined  toxic  properties  after  partial 
photolysis  of  the  parent  compound.  Pentachloro- 
phenol  was  converted  into  products  which  had 
substantial  effects  on  the  Microtox  system.  (Au- 
thor's abstract) 
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HUMAN  EXPOSURE  TO  ENVIRONMENTAL 
POLYCHLORINATED  DIBENZO-P-DIOXINS 
AND  DIBENZOFURANS:  AN  EXPOSURE 
COMMITMENT  ASSESSMENT  FOR  2,3,7,8- 
TCDD 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 

K.  C.  Jones,  and  B.  G.  Bennett.  CTOMriI 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  78,  p  99-116,  January  1989.  1  fig,  4  tab,  60  ref. 

Descriptors:  'Water  pollution  effects,  'Body 
burden,  'Chlorinated  hydrocarbons,  'Path  of  pol- 
lutants, 'Population  exposure,  'Diets,  Hazardous 
wastes,  Incineration,  Waste  disposal,  Environment. 


should  be  generally  relevant  and  may  be  applied  to 
more  specific  cases  of  exposure.  (Author's  abstract) 
W89-10798 


Polychlorinated  dibenzo-p-dioxins  and  dibenzofur- 
ans  (PCDDs  and  PCDFs)  are  released  into  the 
environment  from  the  use  of  chemicals  contaminat- 
ed with  PCDDs  or  PCDFs,  the  improper  disposal 
of  contaminated  production  wastes  and  inciner- 
ation or  other  high-temperature  processes.  Certain 
congeners  are  extremely  stable  compounds  which 
are  persistent  in  the  environment  once  released.  An 
assessment  was  made  of  the  sources  of  numan 
exposure  to  one  particular  dioxin  congener,  2,3,7,8- 
tetrachlorodibenzo-p-dioxin,7,8-TCDD).       Repre- 
sentative values  of  2,3,7,8-TCDD  concentrations  in 
the   background   environment   and   in   man   were 
selected  from  available  data  or,  when  not  available, 
inferred  from  other  relevant  information.  A  path- 
way analysis  was  performed  utilizing  the  exposure 
commitment   method.   Normal   dietary   intake   ot 
2,3,7,8-TCDD  is  quite  variable  depending  primari- 
ly on  consumption  of  contaminated  fish.  Repre- 
sentative intake  for  the  average  adult  of  0.1  nano- 
grams per  day  may  be  associated  with  a  human 
body  burden  of  100  nanograms  (approximately  7 
nanograms   2,3,7,8-TCDD   per   kilogram   adipose 
tissue).  The  inferred  biological  half-time  ot  this 
compound  in  the  body  is  approximately  five  years. 
The  exposure  evaluation  also  accounts  for  second- 
ary pathways  to  man  of  2,3,7,8-TCDD  in  air  and 
drinking  water.  Estimates  of  transfer  factors  ob- 
tained from  the  representative  background  levels 


ACCUMULATION  OF  ARSENIC  IN 
YELLOWEYE  MULLET  (ALDRICHETTA  FOR- 
STERI)  FOLLOWING  ORAL  ADMINISTRA- 
TION OF  ORGANOARSENIC  COMPOUNDS 
AND  ARSENATE, 

Western  Australian  Marine  Research  Labs.,  Perth. 
K.  A.  Francesconi,  J.  S.  Edmonds,  and  R.  V. 
Stick. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  79,  No.  1,  p  59-67,  February  1989.  1  fig,  1  tab, 
17  ref. 

Descriptors:  'Arsenic  compounds,  'Path  of  pollut- 
ants 'Fish,  'Bioaccumulation,  Fish  diets,  Organic 
compounds,  Fish  physiology,  Mullet,  Arsemcals, 
Food  chains,  Muscle,  Testing  procedures,  Tissue 
analysis. 

It  is  not  known  how  marine  animals  accumulate 
arsenic  compounds,  although  it  has  been  shown 
that  arsenobetaine  is  the  sole  or  major  arsenical 
found  in  a  large  range  of  marine  animals,  and  that 
seawater  is  unlikely  to  be  a  significant  source. 
Groups  of  yelloweye  mullet  (Aldnchetta  forsten) 
were  maintained  for  several  weeks  on  diets  con- 
taining one  of  a  range  of  organoarsemc  compounds 
(arsenobetaine,    arsenocholine,    2-dimethylarsiny- 
lethanol,  2-dimethylarsinylacetic  acid,  2-dimethy- 
larsinothioylethanol)   or  arsenate.   Fish   fed   2-di- 
methylarsinylethanol,  2-dimethylarsinylacetic  acid 
of  2-dimethylarsinothioylethanol   showed   no   in- 
crease in  arsenic  concentrations  in  their  muscle 
tissue    while  fish  fed  arsenate  showed  small  in- 
creases. The  two  groups  of  fish  which  received 
either  arsenobetaine  or  arsenocholine  had  greatly 
elevated   arsenic   concentrations   in   their   muscle 
tissue  resulting  from  an  estimated  40%  retention  of 
ingested  arsenic.  Examination  of  the  form  of  ar- 
senic   accumulated    by    fish    fed    arsenocholine 
showed  that  89%  of  the  arsenic  was  accumulated 
as  arsenobetaine.  (Author's  abstract) 
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MUTAGENICITY  AND  ALKYLATING i  ACTIVI- 
TY OF  THE  AQUEOUS  CHLORINATION 
PRODUCTS  OF  HUMIC  ACID  AND  THEIR 
MOLECULAR  WEIGHT  FRACTIONS, 

New  York  Univ.   Medical  Center,  NY.  Inst,  of 

Environmental  Medicine. 

For  primary  bibliographic  entry  see  Field  5F. 
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ROLE  OF  MACROPHYTES  IN  CYCLING  OF 
HEAVY  METALS  IN  WATER  ECOSYSTEMS 
(ROLAMAKROFITOW  W  KRAZENIU  METALI 
CIEZKICH  W  EKOSYSTEMACH  WODNYCH), 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  5D. 
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BIOLOGICAL  AND  ABIOTIC  DEGRADATION 
OF  XENOBIOTIC  COMPOUNDS  IN  IN  VITRO 
ESTUARINE  WATER  AND  SEDIMENT/ 
WATER  SYSTEMS, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  Mi>. 

W.  W.  Walker,  C.  R.  Cripe,  P.  H.  Pritchard,  and 

A.  W.  Bourquin. 

Chemosphere  CMSHAF,  Vol.  17,  No.  12,  p  2255- 

2270,  1988.  3  fig,  2  tab,  47  ref.  EPA  Contract  68- 

01-5043;  EPA  Cooperative  Agreements  CR809797, 

CR809370. 

Descriptors:  'Estuaries,  'Marine  sediments,  'Bio- 
degradation,  'Degradation,  'Pesticides,  'Fate  of 
pollutants,  Bioassay,  Gas  liquid  chromatography. 

First-order  biotic  and  abiotic  degradation  rate  con- 
stants of  14  pesticides  were  determined  in  estuanne 
water  and  sediment/water  slurry  systems.  Test  sys- 
tems used  environmentally  realistic  concentrations 
of  pesticides  in  sterile  and  nonstenle  samples  of 
water  and  sediment  taken  directly  from  the  field. 
Thiobencarb,  sulprofos,  chlorothalonil,  diclofop- 
methyl,     fenthion,     oxyfluorfen,     methoxychlor, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  Of  Pollution 


phorate,  and  trifluralin  all  showed  significantly  (p 
<  or  =  0.01)  more  degradation  in  the  presence  of 
nonstenle  sediment  than  in  the  presence  of  sterile 
sediment.  Most  of  these  nine  pesticides  biodegrad- 
ed  significantly  faster  in  flasks  containing  sediment 

D^v,AnJhose  w,th  water  alone-  Endosulfan  and 
FCNB,  however,  biodegraded  faster  in  the  absence 
of  sediment.  EPN  and  chlorpyrifos  were  degraded 
primarily  by  abiotic  processes.  Methomyl  did  not 
significantly  degrade  under  any  test  conditions 
Oxyfluorfen  and  chlorpyrifos  were  also  slow  to 
degrade,  with  half-lives  of  generally  more  than 
two  weeks  in  nonsterile  sediment.  Diclofop-methyl 
and  phorate  were  the  least  persistent,  with  half- 
W89- 10808  fcW  dayS  °r  'eSS'  (Author's  abstract) 


parameters  in  the  study  lakes  and  streams.  A  rela- 
tionship was  derived  between  the  fraction  of 
bound  PCB  and  the  octanol-water  partition  coeffi- 
cient. While  this  relationship  explained  almost  50% 
of  the  variation  in  the  observed  data,  it  is  apparent 
that  other  factors  influence  K  sub  DOC  values  and 
uatAn^tural  freshwaters,  only  a  small  fraction  of 
the  DOC  in  involved  in  the  binding  of  PCBs  and 
W89ri0810OPhObiC  pollutants-  (Author's  abstract) 


SPATIAL  VARIATIONS  AND  CORRELATIONS 
IN  THE  DISTRIBUTION  OF  PCDDS  PCDFS 
AND  RELATED  COMPOUNDS  IN  SEDI- 
MENTS FROM  THE  RIVER  RHINE-WESTERN 
tiUROPE, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
EH.  G.  Evers,  K.  C.  M.  Ree,  and  K.  Olie. 
Chemosphere  CMSHAF,  Vol.  17,  No   12  d  2271- 
2288,  1988.  4  fig,  6  tab,  57  ref,  append  P 

Descriptors:  'Water  pollution  sources,  *Path  of 
pollutants,  'Spatial  distribution,  *Dioxins,  •Sedi- 
ments, *Rhine  River,  Aromatic  compounds,  Fate 
of  pollutants,  Wastewater,  Industrial  wastewater 
Contamination,  Tributaries,  Rivers. 

PCDDs,  PCDFs,  and  some  related  aromatic  com- 
pounds   were    determined    isomer-specifically    in 
sediments  from  the  river  Rhine  and  its  tributaries 
m  order  to  study  sources  and  environmental  fate  of 
these   compounds.    Additionally,    wastewater   ef- 
fluents from  industries  that  unintentionally  might 
coproduce  PCDDs  or  PCDFs  were  analyzed.  In 
all  sediments  from  the  river  Rhine  and  its  tributar- 
ies, PCDDs  and  PCDFs  could  be  detected  in  total 
concentrations  varying  from  0.2  ng/g  in  sediments 
from  the  upper  part  of  the  river  to  18  ng/g  dry 
weight  in  sediments  from  the  industrialized  lower 
TJ?A£aTt  of  the  river-  ExPressed  as  summed  toxic 
1CDD  equivalents,  the  concentrations  varied  be- 
tween 0.01  ng/kg  and  310  ng/kg  dry  sediment. 
Results  support  the  hypothesis  that  the  pollution  of 
d^d-    nver  Rhine  sediments  with  PCDFs  and 
PCBs  originated  from  a  source  located  along  the 
Rhine  between  kilometer  points  660.0  and  687 
Four    possible    sources    can    be    considered    and 
should  be  studied  in  more  detail:  (1)  unintentional 
formation  of  PCDFs  and  PCBs  as  byproduct  from 
industrial   processes  located  between  the  above- 
mentioned  Rhine  kilometers;  (2)  incomplete  incin- 
eration of  PCB-containing  wastes;  (3)  leakage  from 
contaminated  waste  sites;  (4)  spills  from  PCBs  still 
in  use.  The  latter  two  possibilities  were  regarded  to 
be  very  unlikely  because  these  sources  were  nei- 
ther found  nor  reported  in  the  study  area.  (Doria- 

W89-10809 


BINDING  OF  THREE  PCB  CONGENERS  TO 
WATERS^0  °RGANIC  CARBON  IN  FRESH- 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
H.  E.  Evans. 

Chemosphere  CMSHAF,  Vol.  17,  No  12  d  2325 
2338,  1988.  2  fig,  5  tab,  32  ref.  '        P 

Descriptors:  *Path  of  pollutants,  *Polychlorinated 
biphenyls,    'Organic    carbon,    'Dissolved    solids 
Sorption,    Fate    of   pollutants,    Lakes,    Streams 
Humic  acids,  Solubility,  Ontario. 

JJ1*  bindin8  of  three  polychlorinated  biphenyl 
(PCB)  congeners  to  natural  levels  of  dissolved 
organic  carbon  (DOC)  was  measured  in  12  lakes 
and  streams  in  Ontario  using  Sep-Pak  CI 8  col- 
umns. The  association  coefficients  calculated  on 
the  basis  of  DOC  (i.e.,   K  sub  DOC  mL/g  C) 

Vua"^dJ'y  m°re  than  an  order  of  magnitude  among 
the  different  freshwaters  and  ranged  between  205 

?7n™60wL/£  ?  for  PCB  52  and  10.300  and 
170,000  mL/g  C  for  PCB  153.  In  general,  there 
were  no  significant  correlations  (p  >  0  05)  be- 
tween the  K  sub  DOC  values  and  various  chemical 


KINETICS  OF  THE  UPTAKE  AND  ELIMINA- 
TION OF  POLYCHLORINATED  BIPHENYLS 
BY  AN  ESTUARINE  FISH  SPECIES  (RHABDO 
SARGUS  HOLUBI)  AFTER  AQUEOUS  EXPO- 

SURE) 

Port   Elizabeth    Univ.   (South   Africa).    Dept.   of 

Oceanography. 

A.  C.  De  Kock,  and  D.  A.  Lord. 

Chemosphere  CMSHAF,  Vol.  17,  No    12  n  2381- 

2390,  1988.  3  fig,  1  tab,  21  ref.  P 

Descriptors:  'Polychlorinated  biphenyls,  'Excre- 
tion, 'Bioaccumulation,  'Path  of  pollutants  'Estu- 
aries, 'Fish,  Aroclors,  Biological  magnification, 
Fate  of  pollutants,  Gas  chromatography,  Solubili- 
ty,  Molecular  structure,   Gills,   Oxygen   transfer. 

A  laboratory  study  was  undertaken  to  determine 
the  bioconcentration  kinetics  of  the  very  lipophilic 
material  Aroclor  1260  from  water  by  a  South 
African  estuanne  fish  species,  Rhabdosargus 
holubi.  Results  showed  a  rapid  initial  uptake  by  the 
fish  with  an  almost  linear  increase  of  PCB  concen- 
tration in  the  fish  during  the  first  20  to  30  days  of 
exposure.  An  indication  of  a  plateau  or  equilibrium 
level  is  shown  after  about  90  days.  The  uptake  rate 
constants  and  depuration  rate  constants  were  cal- 
culated from  concentrations  in  fish  sampled  during 
the  experiments.  Using  these  data,  bioconcentra- 
tion factors  (BCF)  and  the  biological  half-life  for 
Aroclor  1260  were  calculated.  After  90  days  of 
exposure,  the  BCF  was  24,00  and  the  half-life  50 
days.  It  is  concluded  that,  for  such  lipophilic 
chemicals,  the  uptake  rate  becomes  a  function 
mainly  of  the  ventilation  rate  and  water  concentra- 
tion only,  with  membrane  permeability  no  longer 
the  limiting  factor.  Due  to  this  very  rapid  uptake 
even  short  exposures  to  high  concentrations  of 
such  nonpolar  materials  as  would  occur  during  a 
chemical  spill  are  as  deleterious  as  longer  periods 
^exposure  t0  low  concentrations.  (Doria-PTT) 


vertical  positions  relative  to  the  contaminant 
source  is  analyzed.  For  the  special  case  of  equal 
Peclet  numbers,  an  exact  analytical  expression  for 
the  steady-state  concentration  has  been  derived  for 
an  arbitrary  source  distribution.  A  method  of  cal- 
culating an  accurate  analytical  approximate  solu- 
tion to  the  general  mismatched  Peclet  number  case 
is  proposed,  and  its  accuracy  verified  by  compari- 
son of  its  predictions  with  the  exact  numerical 
solution  obtained  by  a  boundary  integral  method. 
(Author's  abstract) 
W89- 10828 


CONVENIENT  TEST  METHOD  FOR  PHOTO- 
CHEMICAL TRANSFORMATION  OF  POL- 
LUTANTS IN  THE  AQUATIC  ENVIRONMENT 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

For  primary  bibliographic  entry  see  Field  5A. 
"67-  lUolz 


CONTAMINANT     TRANSPORT     IN     FRAC- 
TURED POROUS  MEDIA:  STEADY-STATE  SO- 

L^S°^  BY  A  F°URIER  SINE  TRANSFORM 
IVlh,I  HOD, 

Melbourne  Univ.,  Parkville  (Australia).  Dept    of 

Mathematics. 

A.  Fogden,  K.  A.  Landman,  and  L.  R.  White 

Applied     Mathematical     Modelling    AMMODL 

Vol.  i3>  No.  3,  p  160-177,  March  1989.  4  fig,  2  tab' 

12  ref,  5  append. 

Descriptors:  'Fracture  permeability,  'Groundwat- 
er movement,  'Solute  transport,  'Path  of  pollut- 
ants, 'Geologic  fractures,  'Porous  media,  'Fourier 
analysis,  Advection,  Interfaces,  Mathematical  stud- 
ies, Mathematical  models,  Boundary  conditions 
Groundwater  pollution. 

The  steady-state  transport  of  a  decaying  contami- 
nant in  a  fractured  porous  rock  matrix  by  two- 
dimensional  diffusion  and  vertical  advection  is 
treated  by  a  Fourier  sine  transform  technique  for 
the  cases  of  a  single  vertical  fracture  and  a  periodic 
array  of  fractures.  The  general  case  of  unequal 
Peclet  numbers  in  the  fracture  and  matrix  regions 
is  reduced  to  a  first-kind  Fredholm  integral  equa- 
tion in  the  transformed  interfacial  flux.  The  asymp- 
totic behavior  of  the  solution  for  large  and  small 


M5™OD  TO  ESTIMATE  DIFFUSE  INFLOW 
OF  FRESH  WATER  INTO  A  COASTAL  SEA 

Institut  Rudjer  Boskovic,  Zagreb  (Yugoslavia) 
T.  Legovic,  and  N.  Limic. 

Applied     Mathematical     Modelling    AMMODL, 
Vol.  13,  No.  4,  p  242-247,  April  1989.  3  fig,  7  ref 

Descriptors:    'Influent    water,    'Coastal    waters, 
Path  of  pollutants,  Bays,  Adriatic  Sea,  Mathemat- 
ical studies,  Mathematical  models,  Tides    Water 
currents,  Salinity,  Estimating  equations. 

Coastal  waters  are  more  polluted,  more  eutrophic 
and  less  saline  than  open  waters  due  to  inflow  at 
sea  level  below  sea  level,  or  at  the  bottom.  Al- 
though this  difference  is  often  measured  and  dis- 
cussed, a  more  difficult  problem  is  to  estimate  the 
inflow  of  matter  from  various  sources  in  coastal 
waters.  Such  cases  arise  when  fresh  water  enters  a 
bay  at  several  unknown  places  in  the  form  of 
springs  at  the  bottom.  A  simple  salt  balance  would 
not  yield  useful  results,  due  to  dominant  tidal  cur- 
rents and,  consequently,  salinity  variation  in  the 
gate.  A  method  is  presented  to  estimate  the  total 
inflow  rate  of  a  diffuse  source  of  fresh  water  into  a 
small  bay.  The  method  relies  on  an  estimation  of 
the  residual  current  field  and  on  measurements  of 
salinity  in  the  coastal  sea.  The  method  is  applied  to 
the  estimation  of  freshwater  inflow  rate  during 
summer  into  a  small  bay  in  the  Adriatic  Sea  With 
some  modification,  the  method  may  be  applied  to 
the  estimation  of  a  pollutant  or  measurable  chemi- 
cal species  in  a  coastal  sea  regardless  of  its  con- 
servative or  nonconservative  behavior.  (Author's 
abstract) 
W89- 10829 


COPPER  IN  THE  FLY  RIVER  SYSTEM 
(PAPUA  NEW  GUINEA)  AS  INFLUENCED  BY 
DISCHARGES  OF  MINE  RESIDUE:  OVER- 
FINDINGS  ™E  STUDY  AND  PRELIMINARY 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 
W.  Salomons,  M.  Eagle,  E.  Schwedhelm,  E 
Allersma,  and  J.  Bril. 

Environmental    Technology    Letters    ETLEDB 
Vol.  9,  p  931-940,  1988.  7  fig,  3  tab,  5  ref. 

Descriptors:  'Copper,  'Papua  New  Guinea, 
Water  pollution  sources,  'Mine  wastes,  Heavy 
metals,  Sediment  transport,  Oxygen,  Isotopic  trac- 
ers, Hydrology,  Geochemistry,  Mixing,  Gold,  Sus- 
pended sediments. 

An  overview  is  presented  of  a  study  to  quantify 
the  impact  of  a  gold-copper  mine  on  the  Fly  River 
in  Papua  New  Guinea.  Copper  concentrations 
have  increased  to  several  hundreds  micrograms/g 
in  the  suspended  matter  but  decrease  downstream. 
The  decrease  is  caused  by  admixture  of  nonpollut- 
ed  sediments.  Excellent  agreement  is  found  be- 
tween mixing  ratios  determined  from  field  surveys 
and  from  a  natural  tracer  study.  Laboratory  and 
field  measurement  indicate  that  dissolved  copper 
concentrations  will  decrease  once  gold  production 
stops  and  only  copper  concentrate  is  produced 
(Author's  abstract) 
W89- 10832 


PHOTOCHEMICAL  EFFECTS  ON  THE  MO- 
BILITY AND  FATE  OF  HEAVY  METALS  IN 
THE  AQUATIC  ENVHIONMENT, 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation, Sutherland. 
T.  D.  Waite. 
Environmental    Technology    Letters    ETLEDB, 
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Vol.  9,  p  977-982,  1988.  1  fig,  50  ref. 

Descriptors:  'Photoactivation,  'Path  of  pollutants, 
•Heavy  metals,  'Aquatic  environment,  'Radiation, 
Reviews,  Metal  complexes,  Copper  Cobalt,  Ar- 
senic, Tin,  Chromium,  Vanadium,  Selenium,  Ura- 
nium", Fate  of  pollutants,  Catalysts. 

While  metals-particularly  the  multivalent  transi- 
tion metals-exhibit  an  active  photochemistry,  the 
breadth  of  investigation  of  light-initiated  transfor- 
mations involving  metals  in   natural   waters  has 
been  relatively  limited.  There  has  been  consider- 
able speculation  regarding  the  possible  catalytic 
role  of  semiconducting  metal  oxides  in  the  trans- 
formation of  both  organic  and  inorganic  species  in 
natural  waters  and  the  ability  of  light  to  induce  or 
enhance  the  dissolution  of  oxides  of  iron  and  man- 
ganese has  been  investigated  by  a  number  of  work- 
ers Major  interest  in  the  ability  of  light  to  alter  the 
equilibrium  speciation  of  iron  and  manganese  has 
stemmed   from  their  potential   status  as  limiting 
nutrients  to  primary  productivity  in  marine  sys- 
tems and  their  role  as  dominant  scavenging  phases 
in  natural  waters.  A  variety  of  other  metals  that 
might  be  expected  to  exhibit  photoactivity  under 
natural  water  conditions  are  discussed.  Metals  are 
grouped  into  those  that  are  complexed  (copper  and 
cobalt),  those  that  are  alkylated  (tin  and  arsenic), 
and  those  for  which  binding  to  oxygen  is  an  impor- 
tant condition  for  photoactivity  (chromium   vana- 
dium, selenium,  and  uranium).  (Author  s  abstract) 
W89-10837 

URANIUM  IN  HOLOCENE  VALLEY-FILL 
S^KVs,  AND  URANIUM  RADON  AND 
HELIUM  IN  WATERS,  LAKE  TAHOE- 
CARSON  RANGE  AREA,  NEVADA  AND  CALI- 
FORNIA, U.S.A., 

Geological  Survey,  Denver,  CO.  Branch  of  Sedi- 
mentary Processes. 

J  K  Otton,  R.  A.  Ziehnski,  and  J.  M.  Been. 
Environmental     Geology     and    Water    Sciences 
EGWSEI,  Vol.  13,  No.  1,  p  15-28,  January /Febru- 
ary 1989.  12  fig,  4  tab,  28  ref. 

Descriptors:  *Water  pollution  sources,  •Geochem- 
istry 'Uranium,  'Sediments,  'Valleys,  'Radon, 
'Helium  'Path  of  pollutants,  Carson  Range,  Lake 
Tahoe,  Peat,  Sand,  Silt,  Mud,  Fens,  Marshes, 
Streams,  Water  pollution  sources,  Water  pollution, 
Groundwater  pollution,  Water  quality  standards. 


The  uranium  content  of  sediments  in  the  Lake 
Tahoe-Carson  Range  area  of  Nevada  and  Califor- 
nia approaches  0.6%;  however,  the  average  is  in 
the  range  of  300-500  ppm.  Waters  associated  with 
these  sediments  locally  contain  as  much  as  177  ppb 
uranium.  Modest  levels  of  helium  and  radon  also 
occur   in   these   waters.    Uraniferous   waters   are 
clearly    entering    the    private    and    public    water 
supply  systems  in  some  parts  of  the  study  area; 
however,  it  is  not  Known  how  much  uranium  is 
reaching  users  of  these  water  supplies.  Many  of  the 
waters  sampled  in  the  study  area  exceed  the  pub- 
lished health  effects  guidance  level  of  the  Environ- 
mental Protection  Agency.  Regulatory  standards 
for  uranium  in  waters  have  not  been  published, 
however.  Much  uranium  is  stored  in  the  sediments 
along  these  stream  valleys.  Estimates  for  a  marsh 
and  a  fen  along  one  drainage  are  24,000  and  15,UW 
kg   respectively.  The  potential  effects  of  man-in- 
duced environmental  changes  on  the  uranium  are 
uncertain.  Laboratory  studies  of  uraniferous  sedi- 
ment rich  in  organic  matter  may  allow  us  to  evalu- 
ate the  potential  of  liberating  uranium  from  such 
sediments  and  creating  transient  increases  in  the 
level  of  uranium  moving  in  water  in  the  natural 
environment.  (Doria-PTT) 
W89-10839 

HEAVY  METAL  CONTENT  IN  THE  STREAM 
SEDIMENTS  ADJACENT  TO  A  SANITARY 
LANDFILL,  „    .     _  ,. 

Southwest  Missouri  State  Univ.,  Springfield. 
E.  J.  Mantei,  and  D.  D.  Coonrod.  . 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  13,  No.  1,  p  51-58,  January/Febru- 
ary 1989.  4  fig,  3  tab,  12  ref. 

Descriptors:  'Heavy  metals,  'Sediments,  'Land- 
fills,   'Streams,    'Path    of   pollutants,    Sampling, 


Silver  Zinc,  Copper,  Cadmium,  Lead,  Atomic  ab- 
sorption spectroscopy,  Hydrogen  ion  concentra- 
tion, Statistical  analysis. 

Samples  of  stream  sediments  were  collected  along 
two  streams  adjacent  to  a  unitary  landfill.  One  of 
the  streams  drained  the  landfill  directly.  In  addi- 
tion,  control   of  background  samples  were  also 
analyzed  from  a  stream  not  affected  by  the  landfill. 
All  samples  were  analyzed  for  Ag,  Zn,  Cu,  L.a, 
and   Pb   content   using   atomic   adsorption   tech- 
niques  The  pH  of  the  three  streams  were  moni- 
tored since  pH  differences  in  the  streams  may 
affect  the  quantities  of  metals  adsorbed  or  precipi- 
tated on  the  sediments.  The  comparison  between 
the  content  of  Ag,  Zn,  and  Cu  in  the  sediments  of 
the  two  study  streams  and  the  same  metals  in  the 
control  sediments  indicated   the  landfill   emitted 
these  metals  into  the  two  adjacent  streams   How- 
ever since  the  Cd  and  Pb  contents  in  the  sediments 
of  both  streams  were  similar  to  that  of  the  control 
stream  sediments,  these  metals  may  not  be  emitted 
into  the  two  study  streams  from  the  landfill  and 
they  represent  only  background  quantities^  The 
comparisons  of  each  metal  in  the  sediments  of  each 
stream  were  made  by  the  use  of  a  metal  trend 
chart  the  individual  calculated  mean  metal  content 
values,  and  by  the  statistical  two  sample  t-test.  No 
decreasing  trends  of  the  quantities  of  Ag,  Zn,  or 
Cu  as  a  function  of  increasing  distance  from  the 
landfill  was  present  in  the  sediments  along  the 
stream  that  drained   the  landfill  directly.  These 
sediments   might   have  been   affected  by   stream 
action  and  became  mixed  with  other  sediments 
downstream.  (Author's  abstract) 
W89- 10843 

TRACE  ELEMENT  MINERAL  TRANSFORMA- 
TIONS ASSOCIATED  WITH  HYDRATION 
AND  RECARBONATION  OF  RETORTED  OIL 

CXJ  AT  IT 

University  of  Wyoming  Research  Corp.,  Laramie. 
Western  Research  Inst. 
M.  E.  Essington. 

Environmental  Geology  and  Water  Sciences 
EGWSEI  Vol.  13,  No.  1,  p  59-66,  January /Febru- 
ary 1989  3  tab,  35  ref.  US  DOE  Cooperative 
Agreement  DE-FC21-83FE60177. 

Descriptors:  'Trace  elements,  'Geochemistry, 
'Oil  shale  'Fate  of  pollutants,  Industrial  wastes, 
Nitric  acid,  Cobalt,  Nickel,  Zinc,  Heavy  metals, 
Antimony,  Carbon  dioxide,  Vanadium,  Chromium, 
Strontium,  Barium,  Manganese,  Leaching. 


ACIDIC  DEPOSITION  ON  SURFACE  WATER 
CHEMISTRY, 

Corvallis  Environmental  Research  Lab.,  UK. 

J.  Lee,  R.  Church,  D.  Lammers,  L.  Liegel,  and  M. 

Johnson.  .__.—   , ,  ,    n 

Environmental  Management  EMNGDC,  Vol.  13, 
No  1  p  95-108,  January/February  1989.  4  fig  5 
tab;  28  ref.  DOE  Contract  DE-AC05-840R214000. 

Descriptors:  'Watersheds,  'Water  chemistry, 
'Water  pollution  sources,  'Hydrologic  data  collec- 
tions, 'Acid  rain,  'Chemical  properties,  'Surveys, 
'Surface  water,  Air  pollution  effects,  Maps,  Vege- 
tation, Land  use,  Geology,  Soil  types,  Soil  proper- 
ties, Quality  control,  Risk  assessment,  Environ- 
mental protection,  Soil  chemistry. 

Through  the   Direct/Delayed   Response   Project 
(DDRP),  the  United  States  Environmental  Protec- 
tion Agency  is  attempting  to  assess  the  risk  to 
surface  waters  from  acidic  deposition  in  three  re- 
gions of  the  eastern  United  States.  Because  the 
needed  terrestrial  data  base  was  not  available,  re- 
gional watershed  surveys  were  conducted  to  meet 
the    specific    data    needs    of   the    DDRP.    Maps 
(1-24  000)  of  soils,  vegetation,  land  use,  depth  to 
bedrock,  and  bedrock  geology  were  made  for  each 
watershed.  The  soils  were  grouped  into  sampling 
classes  based  on  their  hypothesized  response  to 
acidic  deposition.  Randomized  sampling  of  these 
classes  provided  regional  means  and  variances  o 
soil  properties  that  can  be  applied  to  individual 
watersheds.  Because  of  DDRP's  need  for  consist- 
ency within  and  among  regions,  unique  quality 
control/quality   assurance   activities   were   devel- 
oped and  implemented.  After  verification  and 1  va h- 
dation,  the  DDRP  data  base  will  be  made  publicly 
available.  This  will  be  a  unique  and  useful  resource 
for  others  investigating  watershed  relationships  on 
a  regional  scale.  The  results  of  these  surveys  and 
the  conclusions  of  the  DDRP  will  be  presented  in 
several  future  papers.  The  current  paper  gives  an 
overview  of  the  context,  rationale,  logistical  con- 
siderations, and  implementation  of  these  surveys 
with  special  emphasis  on  the  field  activities  of 
watershed  mapping  and  soil  sampling.  This  discus- 
sion should  be  useful  to  those  planning,  implement- 
ing, and  managing  survey  activities  in  support  ot 
regional  assessments  of  other  environmental  con- 
cerns, who  are  likely  to  face  similar  choices  and 
constraints.  (Author's  abstract) 
W89-10847 


A  laboratory  study  was  conducted  to  evaluate  the 
influence  of  hydration  and  recarbonation  on  the 
solid-phase  distribution  of  trace  elements  in  retort- 
ed oil  shale.  Trace  elements  examined  in  this  study 
were  found  to  reside  predominantly  in  the  HNUJ- 
extractable  and  residual  fractions.   Hydration  ot 
retorted  oil  shale  resulted  in  a  shift  in  the  majority 
of  trace   elements   from   residual   to   extractable 
forms.  Cobalt,  nickel,  and  zinc  extractabihties  were 
not  significantly  influenced  by  hydration,  whereas 
antimony  increased  in  the  residual  fraction    Sub- 
jecting retorted  oil  shale  to  atmospheric  (0.033%) 
and  10%  C02(g)  levels  over  a  nine-month  equili- 
bration period  resulted  in  partial  and  full  recarbon- 
ation, respectively.  As  the  influence  of  recarbona- 
tion increased,  trace  elements  reverted  to  residual 
forms.  Vanadium,  chromium,  copper,  zinc,  antimo- 
ny and  molybdenum  in  the  10%  C02(g)  recarbon- 
ated  material  were  more  resistant  to  sequential 
extraction  than  in  retorted  oil  shale,  whereas  stron- 
tium, barium,  and  manganese  were  less  resistant  to 
sequential  extraction.  The  extractabihties  of  cobalt, 
nickel,  and  lead  were  not  affected  by  recarbona- 
tion A  significant  result  of  this  study  was  that  the 
mineralogical  residencies  of  trace  elements  in  re- 
torted oil  shale  were  altered  in  response  to  condi- 
tions that  may  be  present  in  a  disposal  environ- 
ment Thus,  the  long-term  release  of  trace  elements 
in  retorted  oil  shale  disposal  environments  may  not 
be  adequately  predicted  by  applying  the  toxicity 
characteristic  leaching  procedure  (TCLF).   (Au- 
thor's abstract) 
W89-10844 

WATERSHED  SURVEYS  TO  SUPPORT  AN  AS- 
SESSMENT OF  THE  REGIONAL  EFFECTS  OF 


PRESENCE  OF  MERCURY  IN  CERTAIN 
PRODUCTS  FROM  THE  SEAS  AND  LAGOONS 
OF  TWIS  (SUR  LA  PRESENCE  DE  MERCURE 
DANS  CERTAINS  PRODUITS  MARINS  ET  LA- 
GUNAIRES  DE  TUNISIE), 
M  Hadj  Ali  Selem,  M.  Belkhir,  and  H.  Amara. 
Bulletin  de  l'Institut  National  Scientifique  el .Tech- 
nique d'Oceanographie  et  de  Peche  BNSSEE,  Vol. 
13,  p  5-12,  1986.  6  tab,  8  ref.  English  summary. 

Descriptors:  'Water  pollution  sources,  'Bioaccu- 
mulation,  'Mercury,  'Heavy  metals,  'Tunisia, 
'Fish,  Lakes,  Shrimp,  Mollusks,  Tissue  analysis, 
Pollutant  identification. 

The  degree  of  mercury  contamination  of  the  coast- 
al waters  of  Tunisia  was  investigated.  Total  mercu- 
ry was  analyzed  in  the  tissues  of  coasta  marine 
organisms  such  as:  (1)  Fishes,  (2)  Bivalves,  (3) 
Shrimp,  and  (4)  Cuttle-fish  Total  mercury  ob^ 
tained  varied  from  29  +or-12  ppb  to  198  +or-18 
ppb  for  all  the  organisms  gathered  from  the  lake  of 
Tunis,  the  lake  of  Bizerte,  the  Gulf  of  Tunis,  the 
Gulf  of  Hammamet,  and  the  Gulf  of  Gabes.  These 
results  are  very  low  when  compared  to  the  tolerat- 
ed concentrations  fixed  by  the  UN's  Food  and 
Agricultural  Organization  (FAO)  of  500-1000  ppb 
mercury  indicating  that  mercury  levels  in  fish  and 
seafood  from  Tunisian  coastal  water  are  not  dan- 
gerous for  human  health.  (Author's  abstract) 
W89-10851 
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INFLUENCE  OF  UREA  TOP  DRESSING  OF 
FOREST  WATER  CATCHMENT  AREAS  ON 
THE  BIOLOGICAL  SUFFICIENCY  AND 
WATER  QUALITY  OF  MOUNTAIN  STREAM^ 
II       COMPOSITION,      ABUNDANCE      AND 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


STRUCTURE  OF  THE  BENTHIC  COMMUNI- 
TIES (VLIYANIE  NA  TORENETO  C  UREYA 
NA  GORSKI  VODOSBARI  VERKHI  BIOLO- 
GICHNATE  P'LNOTSENNOST  I  KACHES- 
VATA  NA  VODITE  V  PLANINSKI  POTOTSI. 
II.  SISTAV,  OBILIE  I  STRUKTURA  NA 
D'NNITE  S'OBSHCHESTVA), 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

Y.  I.  Uzunov,  and  S.  G.  Kovachev. 
Hydrobiology  HYDRB8,  Vol.  28,  p  46-60,  1986.  4 
fig,  4  tab,  6  ref.  English  summary. 

Descriptors:  'Water  pollution  sources,  *Water  pol- 
lution effects,  *Forest  watersheds,  'Mountain 
streams,  'Ureas,  'Species  diversity,  'Yadenitsa 
River,  Benthos,  Catchment  areas,  Fertilizers,  Non- 
point  pollution  sources,  Bulgaria. 

Mountain  streams  of  the  tributary  system  of  the 
Yadenitsa  River  in  Bulgaria  were  studied  from 
April  1982  to  October  1983  to  determine  the  ef- 
fects of  experimental  aerial  top  dressing  with  urea 
on  forest  catchment  areas  (600  kg/ha).  The 
changes  in  the  composition,  abundance  and  struc- 
ture of  the  macrozoobenthic  communities  were 
assessed.  No  clearly  expressed  toxic  effect  was 
observed  but  from  the  viewpoint  of  the  assessment 
some  unfavorable,  though  insignificant,  ecological 
effects  were  seen  in  relation  to  the  macrozoo- 
benthos  structure:  its  species  diversity  decreased 
while  the  level  of  domination  increases.  For  these 
reasons,  urea  top  dressing  of  forest  water  catch- 
ment areas  is  assumed  to  have  a  specific  nonpoint 
impact  on  the  benthic  communities  in  mountain 
streams,  since  the  natural  zoobenthic  structure  was 
changed.  It  was  shown  that  top  dressing  interferes 
with  such  important  abiotic  factors  as  the  thermal, 
hydrological  and  oxygen  water  regimes.  A  lower- 
ing of  the  fertilizing  norms  is  recommended  for 
urea  top  dressing  of  forest  water  catchment  areas 
with  a  view  to  reaching  a  level  that  will  not  have  a 
negative  effect  on  the  structural  organization  of 
the  natural  stream  communities.  (Author's  ab- 
stract) 
W89- 10856 


STIGOBIOLOGICAL  CHARACTERISTICS   OF 

THE  ALLUVIAL  AND  PLIOCENE  WATERS  IN 

THE  DISTRICT  OF  JAMBOL  (STIGOBIOLO- 

GICHNA  KHARAKTERISTICKA  NA  ALUVIA- 

LIN   I   PLIOTSENSKI   VODI   V   YAMBOLSVI 

OKR'G), 

Bulgarian  Academy  of  Sciences,   Sofia.   Inst,   of 

Zoology. 

A.  A.  Petrova,  E.  B.  Angelkova,  R.  L.  Cvetkova, 

and  D.  A.  Bokurestliev. 

Hydrobiology  HYDRB8,  Vol.  28,  p  66-83,  1986.  4 

fig,  7  tab,  19  ref.  English  summary. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Agricultural  chemicals,  Humic 
acids,  'Tundza  River,  Bulgaria,  Industrial  wastes, 
Water  pollution  control. 

Groundwater  in  the  Jambol  and  Elhovo  valleys  in 
Bulgaria  are  strongly  affected  by  anthropogenic 
pollution  sources.  The  transport  of  organic  sub- 
stance is  primarily  through  the  soil,  but  the  influ- 
ence of  the  contaminated  waters  of  the  Tundza 
River  in  the  area  Okop-Hanova-Tenevo  was  also 
established.  The  large  quantity  of  organic  sub- 
stances in  the  groundwater  is  maintained  not  only 
by  contamination  processes,  but  also  by  humic 
substances  which  are  widely  spread  in  the  soils  of 
the  region.  A  new  index  was  developed-Id  (index 
of  degradation)~which  reveals  the  relationship  be- 
tween the  dissolved  and  suspended  organic  carbon 
and  permits  the  dynamics  of  the  degradation  of 
organic  substance  in  groundwater  to  be  followed. 
The  Id  showed  a  weak  degradation  process.  The 
unfavorable  hydrogeological  characteristics  of  the 
region,  and  the  industrial  and  agricultural  activities 
which  center  mainly  across  the  terrace  of  the 
Tundza  River  have  a  negative  effect  on  the  quali- 
tites  of  the  ground-and  Pliocene  waters.  This  situa- 
tion raises  questions  of  a  practical  nature  related  to 
the  uncontrolled  fertilization  of  water  catchment 
areas  and  the  necessity  for  control  over  the  sources 
of  groundwater  that  are  not  protected  from  surface 
influence.  (Author's  abstract) 
W89-10857 


STUDY  OF  TOXIC  COMPOUNDS  IN  RIVER 
BOTTOMS  AT  METROPOLITAN  AREAS, 

Indianapolis  Public  Works  Dept.,  IN. 
V.  Keramida,  T.  Renner,  and  B.  Neilson. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,  1989.  p  7-17,  12  fig,  12  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Toxicity,  'Toxic 
wastes,  'Heavy  metals,  'Sediment  contamination, 
Indianapolis,  Arsenic,  Aluminum,  Lead,  Calcium, 
Chromium,  Copper,  Mercury,  Manganese,  Zinc. 

The  specific  objective  of  this  sediment  sampling 
study  was  to  determine  the  extent  of  the  contami- 
nation of  Fall  Creek  and  White  River  throughout 
the  metropolitan  Indianapolis  area.  This  study  pri- 
marily focuses  on  contamination  due  to  inorganic 
compounds  found  on  the  bottom  sediment.  The 
field  work  performed  in  the  project  was  designed 
to  discover  any  potential  sediment  'hot  spots'  due 
to  high  trace  metal  concentrations.  As  such,  the 
sediments  could  be  used  as  indicators  of  prior  or 
persistent  pollution  and  thereby  be  used  to  locate 
specific  problem  areas.  The  samples  were  analyzed 
for  aluminum,  arsenic,  barium,  cadmium,  chromi- 
um, copper,  mercury,  manganese,  lead,  and  zinc 
using  US  Geological  Survey  laboratory  analytical 
techniques.  No  significant  increase  or  decrease  pat- 
tern was  observed  in  the  concentration  of  any  of 
the  toxic  pollutants  at  any  sampling  location  over 
the  five-year  study  period.  An  exception  to  this 
was  lead,  where  a  definite  downward  trend  was 
observed  at  every  sampling  site,  probably  due  to 
the  decreased  use  of  leaded  gasoline  over  the  study 
period.  Time  trends,  hot  spots,  and  comparisons  of 
urban  versus  non-urban  locations  showed  that, 
with  few  exceptions,  each  pollutant  exhibited  a 
unique,  unpredictable  pattern.  (See  also  W89- 
10858)  (Lantz-PTT) 
W89- 10860 


EFFECT  OF  BACTERIA  ADDITION  ON  BIO- 
DEGRADATION  OF  TOLUENE  IN  SUBSUR- 
FACE SOILS, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 10868 


SORPTION  PROCESSES  OF  BENTONITE 
WITH  LIQUID  ORGANICS, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
A.  M.  Rodrigo,  and  P.  C.  Chan. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,    1989.   p   115-121,   8  fig,   5   tab,   7  ref. 

Descriptors:  'Bentonite,  'Sorption,  'Organic  com- 
pounds, 'Path  of  pollutants,  Soil  contamination, 
Groundwater  pollution,  Solute  transport,  Chemi- 
cal properties,  Soil  properties,  Kinetics,  Clays, 
Mathematical  studies,  Fate  of  pollutants. 

Studies  have  been  performed  extensively  on  the 
migration  of  toxic  and  hazardous  wastes  in  soils 
and  groundwater  systems  in  order  to  identify  the 
factors  affecting  the  movement  of  these  substances. 
The  transport  and  fate  of  these  contaminants  in 
groundwater  systems  are  found  to  be  dependent 
upon  the  chemical  and  biological  reactions  includ- 
ing binding  rate,  capacity  and  strength  of  pollut- 
ants to  soil  particulates.  The  binding  of  contami- 
nants may  be  through  the  ion  exchange  reactions, 
adsorption  or  precipitation  of  them  onto  soil  parti- 
cles. The  sorption  characteristics  of  contaminants 
are  governed  by  the  material  properties  as  well  as 
the  environment  factors.  The  kinetic  rates  of  sorp- 
tion are  dependent  upon  the  nature  of  the  contami- 
nant. Less  soluble  (i.e.,  more  hydrophobic)  com- 
pounds bind  to  clay  particles  at  a  faster  rate  com- 
pared to  that  of  high  soluble  compounds  (i.e., 
hydrophilic).  The  sorption  of  non-ionic  organic 
compounds  onto  bentonite  can  be  best  depicted  by 
linear  isotherms.  The  empirical  equations  used  to 
estimate  soil  water  partitioning  coefficient,  in  terms 
of  aqueous  solubility  or  octanol-water  partition 
coefficient  can  also  be  used  to  predict  the  equilibri- 


um adsorption  capacities  of  bentonite.  The  predict- 
ed maximum  sorption  capacities  for  bentonite  using 
Langmuir  isotherm  is  found  to  be  best  correlated 
to  the  dipole  moment  of  the  liquid  organic  (i.e.,  the 
maximum  sorption  capacity  increases  with  the 
dipole  moment).  The  sorption  processes  for  ben- 
tonite are  partially  reversible.  The  ratio  of  organic 
retained  in  the  soil  to  that  initially  adsorbed  is 
constant  and  depends  only  upon  the  aqueous  solu- 
bility of  the  organic  pollutant.  (See  also  W89- 
10858)  (Lantz-PTT) 
W89-10874 


LONG-TERM  COMPATIBILITY  STUDY  OF  A 
TREATED  BENTONITE/SOIL  LINER  WITH  A 
HEAVY  METAL  SLUDGE, 

American  Colloid  Co.,  Arlington  Heights,  IL.  En- 
vironmental Products  Div. 
J.  T.  Olsta. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  137-140,  2  fig,  6  ref. 

Descriptors:  'Waste  disposal,  'Path  of  pollutants, 
'Bentonite,  'Linings,  'Landfills,  Leachates,  Per- 
meability, Hydraulic  conductivity,  Heavy  metals. 

In  1975,  a  large  chemical  company  in  the  North- 
east United  States  chose  American  Colloid  Compa- 
ny's contaminant-resistant  treated  bentonite  as  part 
of  a  double  liner  system  for  their  proposed  indus- 
trial landfill.  The  chemical  company  requested  that 
American  Colloid  Company  set  up  a  laboratory 
permeability  column  to  simulate  the  landfill.  The 
column  was  to  be  maintained  for  the  active  life  of 
the  landfill.  A  column  was  set  up  with  the  actual 
industrial  waste  sludge  and  has  been  tested  for 
over  ten  years.  Actual  sludge  waste  from  the 
chemical  company's  manufacturing  facility  consist- 
ed primarily  of  hydroxide  complexes  of  lead,  chro- 
mium, cadmium,  zinc,  copper,  iron  and  mercury. 
The  waste  material  itself  had  a  hydraulic  conduc- 
tivity of  1  micro-centimeter/sec.  Leachate  from 
the  material  was  determined  to  be  fairly  corrosive. 
A  Pyrex  rigid-wall  permeameter  column  was  set 
up  with  native  soil  from  the  chemical  company's 
proposed  landfill  area  mixed  with  3.5  lbs/sq  ft  of 
Saline  Seal  100  and  compacted  in  a  two  2-inch  lifts 
in  the  bottom  section.  A  section  containing  the 
waste  sludge  was  then  imposed  over  the  4-inch 
seal.  The  study,  covering  11  yrs  and  5  months, 
indicated  a  range  of  hydraulic  conductivities  of  the 
contaminant-resistant  treated  bentonite/soil  seal  of 
between  4.9  nano-cm/sec  and  4.8  times  10  to  the  - 
8th  cm/sec.  (See  also  W89-10858)  (Lantz-PTT) 
W89-10876 


CHARACTERIZATION  AND  EVALUATION 
OF  ENVIRONMENTAL  HAZARDS  EN  A 
LARGE  METROPOLITAN  LANDFILL, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Chemical  and  Biochemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10878 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  UNSATURATED  PORE  WATER  AND 
LEACHATE  AT  A  DRY  FLY  ASH  DISPOSAL 
SITE, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 
Environmental  Engineering. 
T.  L.  Theis,  J.  A.  Ripp,  and  J.  F.  Villaume. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,   1989.  p   161-172,   14  fig,  4  tab,  5  ref. 

Descriptors:  'Waste  disposal,  'Fly  ash,  'Intersti- 
tial water,  'Path  of  pollutants,  Leachates,  Infiltra- 
tion, Capillarity,  Evapotranspiration,  Groundwater 
movement,  Calcium,  Potassium,  Sodium,  Magnesi- 
um, Sulfates,  Hydrogen  ion  concentration,  Trace 
metals. 

The  vertical  properties  of  the  fly  ash  with  respect 
to  water  movement  are  not  uniform.  The  migration 
of  water  down  a  test  cell  during  infiltration  is 
relatively  fast,  however,  the  top  layers  show  a 
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much  greater  positive  moisture  gradient  than 
lower  levels.  The  redistribution  of  moisture  within 
the  cell  after  the  end  of  the  infiltration  is  a  function 
of  evapotranspiration,  capillarity,  and  gravity 
drainage.  Present  data  suggest  that  gravity  plays  a 
dominant  role  in  the  redistribution  process.  Mete- 
orologic  conditions  at  the  site  are  such  that  the 
moisture  distribution  within  the  cell  is  not  able  to 
return  to  pre-storm  conditions.  The  moisture 
movement  is  in  a  continual  state  of  change.  Season- 
al influences  appear  to  affect  the  depth  of  infiltra- 
tion and  hence  the  degree  of  saturation  and  genera- 
tion of  leachate.  Inner  cell  pore  water  composition 
is  dominated  by  strong  base  cations  (Ca,  Na,  K, 
Mg)  and  sulfate  ion.  With  the  exception  ot  calci- 
um these  ions  appear  to  gradually  be  exported 
from  the  cell.  pH  appears  to  be  controlled  by  a 
combination  of  pore  water  chemical  composition, 
particulate  oxides,  and,  for  shallow  depths,  mois- 
ture content  of  the  material.  Trace  cation  (Cd,  Cu, 
Mn,  Ni,  Zn)  and  trace  anion  (Cr,  Mo,  Se)  concen- 
trations show  strong  inverse  and  direct  correla- 
tions, respectively,  with  pore  water  pH.  (See  also 
W89- 10858)  (Lantz-PTT) 
W89-10880 


VARIABILITY  OF  FERROUS  FOUNDRY 
WASTE  LEACHING  CHARACTERISTICS  AND 
COMPARISON  TO  LANDFILL  UNSATURAT- 
ED ZONE  LEACHATE  QUALITY, 

RMT,  Inc.,  Madison,  WI. 
R.  C.  Krueger,  R.  K.  Ham,  and  W.  C.  Boyle. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,   1989.  p  605-616,   1  fig,  4  tab,   13  ref. 

Descriptors:  "Industrial  wastewater,  *Path  of  pol- 
lutants, *Leachates,  'Metal-finishing  wastes,  •Sta- 
tistical analysis,  Cadmium,  Chromium,  Copper, 
Iron,  Lead,  Manganese,  Zinc,  Phenols,  Fluorine, 
Cyanide,  Analysis  of  variance,  Landfills. 


Detailed  leach  testing  of  wastes  from  one  ferrous 
foundry  (Foundry  D2)  includes  a  components  of 
variance  analysis  to  estimate  the  variances  associat- 
ed with  sample  handling  and  laboratory  analytica 
procedures,   as   well    as   several   other   statistical 
methods  to  estimate  the  mean  concentrations  and 
variations  about  the  means  of  10  chemical  param- 
eters  (cadmium,   chromium,   copper,   iron,    lead, 
manganese,  zinc,  phenol,  fluorine,  and  cyanide). 
Comparisons    between    the    previously    obtained 
landfill  leachate  results  to  the  laboratory  batch 
leaching  test  results  from  wastes  from  this  foundry 
are  conducted  by  means  of  probability  plots.  Phase 
I  methods  were  conducted  to  estimate  the  variabil- 
ity of  the  laboratory  analytical  procedures  and  the 
variability  of  the  laboratory  riffling  and  leaching 
procedures.  The  experimental  design  used  in  Phase 
I  was  a  components  of  variance  statistical  design. 
Phase  II  methods  were  conducted  to  estimate  the 
temporal  variability  of  each  of  three  waste  sources 
by  sampling  on  randomly  chosen  days  over  a  two- 
month  period.  For  the  chemical  parameters  evalu- 
ated during  Phase  I,  the  laboratory  sample  han- 
dling,  leaching,   and   analytical   procedures   pro- 
duced approximately  50%  coefficient  of  variation. 
For    the    10    chemical    parameters    investigated 
during  the  two-month  (Phase  II  sampling  period, 
there  was  nearly  equivalent  temporal  variability 
within  each  of  the  three  waste  sources  as  evaluated 
by  the  two  leach  tests.   Generally,  the  foundry 
process  variability  affected  the  baghouse  dust,  core 
butts,  and  system  sand  wastes  to  the  same  extent. 
The   analysis   of  variance    results   indicated   that 
more  Fe,  Mn,  Zn  and  phenol  was  leached  from 
baghouse  dust  samples  than  from  core  butts  or 
system  sand  samples,  and  the  EP  leaching  proce- 
dure extracted  more  of  these  parameters  from  the 
baghouse  dust  samples  than  did  the  water  leaching 
procedure.  The  analysis  of  variance  results  also 
indicated    that    more    cyanide    and    fluoride    was 
leached  from  the  baghouse  dust  samples,  but  the 
two  leaching  procedures  were  comparable  for  ex- 
tracting these  parameters.  Most  analyses  for  cadmi- 
um, chromium,  and  lead  were  below  the  analytical 
detection   limits.    (See   also   W89- 10858)   (Lantz- 
PTT) 
W89- 10923 


POLLUTION  CONTROL  PROGRAM  FOR  THE 
'TASTE  OF  CHICAGO'  LAKEFRONT  FESTI- 
VAL 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

For  primary  bibliographic  entry  see  Field  5D. 
W89-10936 

WATER  QUALITY  OF  NORTH  CAROLINA 
STREAMS. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2185  A-D,  1982.  120p. 

Descriptors:  *Water  quality,  'North  Carolina, 
•Streams  *Rivers,  'Baseline  studies,  Monitoring, 
Water  pollution  effects,  Surveys,  French  Broad 
River,  Neuse  River. 

In  1972,  the  US  Geological  Survey  (USGS)  de- 
vised a  study  to  make  a  detailed  accounting  of 
water  quality  in  the  large  rivers  of  North  Carolina 
at  key  locations.  The  three  major  goals  of  the 
Large  Rivers  Study  are:  definition  of  variation  in 
water  quality;  determination  of  pollution  loads  in 
streams;  and  determination  of  trends  in  water  qual- 
ity This  series  of  documents  includes  all  of  the 
reports  produced  in  the  Large  Rivers  Study  in  the 
sequence  that  they  were  written.  In  this  volume. 
Chapter  A  describes  in  detail  the  initial  design  and 
philosophy  of  the  USGS  water  quality  program  in 
North  Carolina.  Specific  methodologies  for  the 
estimation  of  baseline  water  quality,  pollution,  and 
the  evaluation  of  trends  in  water  quality  discussed 
in  Chapter  A  are  applied  and  refined  in  subsequent 
chapters  that  present  water  quality  assessments  of 
individual  large  rivers.  Chapter  B  elaborates  on  the 
methodology  used  in  estimating  baseline  water 
quality,  and  presents  the  results  of  a  statewide 
baseline  survey.  Chapter  C  presents  water  quality 
assessments  of  the  French  Broad  River,  while 
Chapter  D  presents  water  quality  assessments  ot 
the  Neuse  River.  (See  W89- 10943  thru  W89- 10947) 
(Lantz-PTT) 
W89- 10942 


PROGRAM  FOR  EVALUATING  STREAM 
QUALITY  IN  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC. 

H.  B.  Wilder,  and  C.  E.  Simmons. 

IN-   Water  Quality   of  North  Carolina  Streams, 

USGS  Water-Supply  Paper  2185  A-D,  1982.  p  Al- 

A15,  13  fig,  3  tab,  16  ref. 

Descriptors:  *  Network  design,  *Water  quality 
trends,  'North  Carolina,  'Streams,  'Water  pollu- 
tion sources,  Rivers,  Streamflow,  Pollutant  load, 
Project  planning,  Data  acquisition. 

The  design  and  objectives  of  the  program  for 
evaluating  stream  quality  in  North  Carolina  are 
described.  Using  water  quality  and  streamflow 
data  collected  since  the  1940's,  a  study  is  underway 
to  define  certain  variations  in  water  quality,  to 
quantify  the  effects  of  man's  activities  on  water 
quality,  and  to  determine  long-term  trends  at  key 
locations  on  the  State's  major  rivers.  Data  collect- 
ed from  47  unpolluted  stream  sites  were  used  to 
estimate  average  concentrations  for  naturally  oc- 
curring constituents  during  periods  of  high  and 
low  flow.  Of  the  several  methods  for  determining 
trends  in  water  quality,  the  most  reasonable  results 
have  been  obtained  using  comparisons  of  water 
quality  with  discharge  coupled  with  statistical  tests 
of  significance.  Another  method  for  detecting 
changes  involves  plotting  dissolved-solids  load 
versus  stream  discharge  but  this  method  is  more 
complex  because  it  requires  the  prior  computation 
of  daily  loads.  (See  also  W89- 10942)  (Lantz-PTT) 
W89-10943 


WATER-QUALITY  CHARACTERISTICS  OF 
STREAMS  IN  FORESTED  AND  RURAL  AREAS 
OF  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

C.  E.  Simmons,  and  R.  C.  Heath. 

IN-   Water  Quality   of  North  Carolina  Streams, 

USGS  Water-Supply  Paper  2185  A-D,  1982.  p  Bl- 

B33,  15  fig,  6  tab,  15  ref. 


Descriptors:  'Forest  watersheds,  'Agricultural 
watersheds,  'Streams,  'Agricultural  runoff, 
•Water  pollution  sources,  'North  Carolina,  Phos- 
phorus, Farm  wastes,  Stream  runoff,  Data  collec- 
tions, Chemical  analysis. 

From  late  1973  through  1978  water  quality  samples 
were  collected  from  a  statewide  network  of  rural 
stream  sites.  Data  obtained  from  39  sites,  whose 
basins  are  90%  to  100%  forested,  were  used  to 
define  unpolluted  or  baseline  conditions.  Data 
from  20  other  sites  believed  to  be  affected  by 
farming  activities  were  used  for  comparison  with 
data  from  the  39  forested  sites  to  determine  the 
increase  in  constituent  levels  caused  by  man.  Data 
from  these  forested  basins  indicate  wide  areal  vari- 
ations in  concentrations  of  many  constituents.  Sig- 
nificant increases  in  concentrations  of  major  dis- 
solved constituents  and  nutrients  occurred  at  most 
of  the  20  sites  affected  by  farming  activities.  In 
basins  where  farm  activities  accounted  for  20  or 
more  percent  of  total  land  use,  phosphorus  levels 
during  storm  runoff  were  2  to  13  times  greater 
than  from  forested  basins.  Concentrations  of  minor 
elements  were  essentially  the  same  in  both  forested 
and  developed  basins.  (See  also  W89-10942) 
(Lantz-PTT) 
W89-10944 


WATER  QUALITY  OF  THE  FRENCH  BROAD 
RIVER,  NORTH  CAROLINA -AN  ANALYSIS 
OF  DATA  COLLECTED  AT  MARSHALL,  1958- 

77, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

C.  C.  Daniel,  H.  B.  Wilder,  and  M.  S.  Werner. 

IN-    Water    Quality    Water    of   North    Carolina, 

USGS  Water-Supply  Paper  2185  A-D,  1982.  p  Cl- 

C28,  15  fig,  14  tab,  19  ref. 

Descriptors:  'Water  pollution  sources,  'French 
Broad  River,  'Pollutant  identification,  'Water 
quality,  *North  Carolina,  Water  quality  control, 
Drinking  water,  Bacteria,  Sodium,  Sulfates,  Calci- 
um Wastewater  treatment,  Dissolved  oxygen, 
Chromium,  Lead,  Selenium,  Zinc,  Color,  Chemical 
analysis. 

An  investigation  of  water  quality  in  the  French 
Broad  River  in  North  Carolina  has  resulted  in  the 
definition  of  variations  in  water  quality,  a  determi- 
nation of  the  degree  to  which  the  quality  of  water 
in  the  river  has  been  affected  by  man's  activities, 
and  an  analysis  of  trends  in  the  changing  chemical 
quality  of  the  river.  The  investigation  centered  on 
data  collected  during  1958-77  at  the  U.S.  Geologi- 
cal Survey's  station  at  Marshall,  N.C.  The  quality 
of  water  in  the  French  Broad  River  at  Marshall  is 
suitable  for  most  uses.  None  of  the  major  dissolved 
constituents  and  nutrients,  nor  defined  properties 
such  as  hardness,  alkalinity  and  color,  exceed  sug- 
gested limits  for  drinking  waters.  Chromium,  lead, 
selenium,  and  zinc  are  the  only  trace  metals  to 
occasionally  exceed  drinking  water  standards.  Dis- 
solved oxygen  levels  are  high  year  round,  remain- 
ing near  or  above  the  saturation   level  even   at 
higher  summer  temperatures.  Results  of  tests  for 
biological  oxygen  demand  and  chemical  oxygen 
demand  characterize  the  French  Broad  at  Marshall 
as  a  clean  river.  However,  58%  of  samples  ana- 
lyzed for  fecal  coliform  bacteria  during   1974-77 
exceeded  recommended  limits  for  bathing  waters. 
In  1958,  an  estimated  64%  of  the  dissolved  solids 
load  in  the  river  at  Marshall  was  due  to  pollution. 
By    1966,    74%   of  the   dissolved   load   could   be 
attributed  to  pollution.  Loads  of  dissolved  solids, 
sodium,  sulfate,  and  calcium  showed  the  most  dra- 
matic increases,  coinciding  with  general  increases 
in   population   and    industrial   employment.    New 
wastewater  treatment  facilities  and  improved  in- 
dustrial technology  have  apparently  combined  to 
curb  pollution  and  reverse  the  earlier  trend.   In 
1977  water  quality  had  returned  at  least  to  levels  of 
1958.  (See  also  W89-10942)  (Lantz-PTT) 
W89- 10945 
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WATER  QUALITY  OF  THE  NEUSE  RIVER, 
NORTH  CAROLINA-VARIABILITY,  POLLU- 
TION LOADS,  AND  LONG-TERM  TRENDS, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  Of  Pollution 


Div. 

D.  A.  Harned. 

.'^Tf.T  Qoali,y  of  Nor,h  Carolina  Streams, 
USGS  Water-Supply  Paper  2185  A-D,  1982  n  Dl- 
D44,  34  fig,  1 5  tab.  .14  rot 

Descriptors:  •Water  quality  trends,  'Water  pollu- 
tion sources,  'Neuse  River,  'Pollutant  identifica- 
tion, 'North  Carolina,  Dissolved  oxygen,  Iron 
Manganese,  Cadmium,  Lead,  Nutrients,  Algae  Or- 
ganic carbon,  Drinking  water,  Wastewater  treat- 
ment, Pollutant  load.  Potassium,  Sulfates. 

Interpretation  of  water  quality  data  collected  by 
the  U.S.  Geological  Survey  for  the  Neuse  River 
North  Carolina,  has  identified  water  quality  vari- 
ations, characterized  the  current  condition  of  the 
river  in  reference  to  water  quality  standards  esti- 
mated the  degree  of  pollution  caused  by  man,  and 
evaluated  long-term  trends  in  concentrations  of 
major  dissolved  constituents.  Overall,  the  water 
quality  of  the  Neuse  River  is  satisfactory  for  most 
uses.  However,  dissolved  oxygen,  iron,  and  manga- 
nese concentrations,  pH,  and  bacterial  concentra- 
tions often  reach  undesirable  levels.  Concentra- 
tions of  cadmium,  and  lead  also  periodically  peak 
at  or  above  criterion  levels  for  domestic  water 
supply  sources.  Nutrient  levels  are  generally  high 
enough  to  allow  rich  algal  growth.  Changes  in 
algal  dominance,  from  genera  usually  associated 
with  organically  enriched  waters  to  genera  that  are 
less  tolerant  to  organic  enrichment,  indicate  im- 

?S^ei2Snt  '"  water  9uaIity  of  'he  Neuse  since 
iy73.  These  changes,  along  with  a  reduction  in 
total  organic  carbon  concentrations,  coincide  with 
activation  m  1976  of  a  new  wastewater  treatment 
plant  for  the  Raleigh  metropolitan  area.  Although 
little  change  since  1956  can  be  seen  in  many  con- 
stituents, increases  of  over  50%  are  shown  for 
potassium  and  sulfate  concentrations.  These  long- 
term  rises  indicate  the  increasing  impact  that  man 
has  had  on  the  Neuse  River,  in  spite  of  improved 
wastewater  treatment  in  the  basin.  (See  also  W89- 
10942)  (Lantz-PTT) 
W89- 10946 


WATER  QUALITY  OF  THE  YADKIN-PEE  DEE 
m™SYDSTEM'  NORTH  CAHOMNA-VAHIA. 

?SS,fnSSmON  LOADS'  AN°  L°NG 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

D.  Harned,  and  D.  Meyer. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  IN- 
^a¥t?o5"aIi,y  of  Nor,h  Carolina  Streams,  Chapter 
b.  USGS  Water-Supply  Paper  2185-E,  1983.  71p 
43  fig,  22  tab,  58  ref.  v 

Descriptors:  'Water  pollution  sources,  'Water 
quality  trends,  'Yadkin-Pee  Dee  River,  'North 
Carolina,  Chemical  analysis,  Pollutant  load.  Iron 
Manganese,  Lead,  Hydrogen  ion  concentration' 
Dissolved  oxygen,  Suspended  sediments,  Nutri- 
ents, Ammonia,  Phosphorus,  Pollutant  identifica- 
tion. 

Interpretation  of  water  quality  data  collected  by 
the  U.S.  Geological  Survey  and  the  North  Caroli- 
na Department  of  Natural  Resources  and  Commu- 
nity Development,  for  the  Yadkin-Pee  Dee  River 
system,  has  identified  water  quality  variations 
characterized  the  current  condition  of  the  river  in 
reference  to  water  quality  standards,  estimated  the 
degree  of  pollution  caused  by  man,  and  evaluated 
long-term  trends  in  concentrations  of  major  dis- 
solved constituents.  Three  stations,  Yadkin  River 
at  Yadkin  College  (02116500).  Rocky  River  near 
Norwood  (02126000),  and  Pee  Dee  River  near 
Rockingham  (02129000)  have  been  sampled  over 
different  periods  of  time  beginning  in  1906  Over- 
all, the  ambient  water  quality  of  the  Yadkin-Pee 
Dee  River  system  is  satisfactory  for  most  water 
uses.  Iron  and  manganese  concentrations  are  often 
above  desirable  levels,  but  thev  are  not  unusually- 
high  in  comparison  to  other  North  Carolina 
streams.  Lead  concentrations  also  periodically  rise 
above  the  recommended  criterion  for  domestic 
water  use.  Mercury  concentrations  frequently 
exceed,  and  pH  levels  fall  below,  the  recommend- 
ed criteria  for  protection  of  aquatic  life.  Dissolved 
oxygen  levels,  while  generally  good,  are  lowest  at 


he  Pee  Dee  near  Rockingham,  due  to  the  station's 
location  not  far  downstream  from  a  lake.  Suspend- 
ed sediment  is  the  most  significant  water  quality 
problem  of  the  Yadkin-Pee  Dee  River.  The  major 
cation  in  the  river  is  sodium  and  the  major  anions 
are  bicarbonate  and  carbonate.  Eutrophication  is 
currently  a  problem  in  the  Yadkin-Pee  Dee  par- 
ticularly in  High  Rock  Lake.  An  estimated  nutrient 
and  sediment  balance  of  the  system  indicates  that 
lakes  along  the  Yadkin-Pee  Dee  River  serve  as  a 
sink  for  sediment,  ammonia,  and  phosphorus  Pol- 
lution makes  up  approximately  59%  of  the  total 
dissolved  solids  load  of  the  Yadkin  River  at  Yadkin 
J  %&  t3%  for  the  Rocky  River  "ear  Norwood 
and  29%  for  the  Pee  Dee  River  near  Rockingham. 
Statistically  significant  trends  show  a  pattern  of 
increasing  concentration  of  most  dissolved  con- 
stituents over  time,  with  a  leveling  off  and  decline 
in  the  middle  to  late  1970's.  (See  also  W89-10942) 
(Lantz-PTT) 
W89- 10947 


HYDROLOGY  AND  ECOLOGY  OF  THE  APA- 
LACHICOLA  RIVER,  FLORIDA:  A  SUMMARY 
OF  THE  RIVER  QUALITY  ASSESSMENT 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

J.  F.  Elder,  S.  D.  Flagg,  and  H.  C.  Mattraw. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Water-Supply  Paper  2196-D,  1988.  46p,  22  fie   48 
ref.  6' 

Descriptors:  'Dam  effects,  'Water  pollution 
sources  'Hydrological  regime,  'Apalachicola 
River,  'Water  quality,  'Florida,  Ecosystems,  Nu- 
trients, Surface-groundwater  relations,  Rainfall 
Organic  matter,  Flooding,  River  beds. 

During  1979-81,  the  U.S.  Geological  Survey  con- 
ducted  a   large-scale   study   of  the   Apalachicola 
Kiver  in  northwest  Florida,  the  largest  and  one  of 
the   most   economically   important   rivers   in    the 
State.  The  study  emphasized  interrelations  among 
hydrodynamics,  the  flood-plain  forest,  and  the  nu- 
trient-detritus flow  through  the  river  system  to  the 
estuary.  Data  on  accumulation  of  toxic  substances 
in  sediments  and  benthic  organisms  in  the  river 
were  also  collected.  Water  and  nutrient  budgets 
based  on  data  collected  during  the  river  assessment 
study  indicate  the  relative  importance  of  various 
inputs  and  outflows  in  the  system.  Waterflow  is 
controlled  primarily  by  rainfall  in  upstream  water- 
sheds and  is  not  greatly  affected  by  local  precipita- 
tion,  groundwater  exchanges,  or  evapotranspira- 
tion   in  the  basin.  On  an  annual  basis,  the  total 
nutrient  inflow  to  the  system  is  nearly  equal  in 
quantity  to  total  outflow,  but  there  is  a  difference 
between  inflow  and  outflow  in  the  chemical  and 
physical  forms  in  which  the  nutrients  are  carried 
The  flood   plain   tends  to  be  a  net   importer  of 
soluble  inorganic  nutrients  and  a  net  exporter  of 
particulate  organic  material.  Analysis  of  long-term 
records  shows  that  dam  construction  in  the  up- 
stream watersheds  and  at  the  Apalachicola  head- 
waters has  had  little  effect  on  the  total  annual 
waterflow  but  has  probably  suppressed  low  flow 
extremes.  Other  effects  include  riverbed  degrada- 
tion and  channelization   which  have  to  do  with 
alteration   of  the   habitat   for   aquatic   biota   and 
changes  in  floodplain  vegetation.  Flooding  is  cru- 
cial to  the  present  floodplain  plant  community  and 
to  the  production,  decomposition,  and  transport  of 
organic  material  from  that  community.  Permanent 
substantial  changes  in  the  natural  flooding  cycle 
would  be  likely  to  induce  concomitant  changes  in 
the  floodplain  environment  and  in  the  nutrient  and 
detritus  yield  to  the  estuary.  (Lantz-PTT) 
W89- 10948 


CHLOROFORM  CONTAMINATION  IN  PART 
OF  THE  ALLUVIAL  AQUIFER,  SOUTHWEST 
LOUISVILLE,  KENTUCKY,  m«i»i 

R.  W.  Davis,  and  E.  W.  Matthews. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver.  CO  80225  USGS 
Water-Supply  Paper  2202,  1983.  25p,  20  fig,  3  tab 
4  ref. 


tion  sources,  'Ohio  River,  Well  water,  Aeration 
zone,  Carbon  tetrachloride,  Seasonal  variation 
Path  of  pollutants. 

A  well  in  the  Ohio  River  alluvium  at  Louisville 
Ky.,  has  been  yielding  water  with  chloroform  con- 
centrations as  high  as  34.80  mg/L  since  July  1975. 
A  spill  of  5,000  gallons  of  chloroform  in  1970  120 
ft  from  the  well,  is  probably  the  source  of  the 
contamination.  The  chloroform  is  adsorbed  in  the 
unsaturated  zone  in  the  alluvium;  the  greatest  con- 
centrations are  presently  at  and  slightly  above  the 
water  table.  Lesser  amounts  of  carbon  tetrachlo- 
ride are  found  with  the  chloroform.  Its  source  is 
unknown.  The  two  contaminants  were  above  the 
water  table  in  the  alluvium  until  a  long-term  trend 
of  rising  groundwater  levels  caused  water  to  reach 
the  contaminants  and  the  water-chloroform  mix- 
ture began  moving  downgradient  to  the  well.  High 
river  stages  cause  a  seasonal  cycle  of  water  level 
rise,  generally  in  late  spring  and  midsummer  the 
groundwater  comes  in  contact  with  more  chloro- 
form, and  the  chloroform  concentration  of  the  well 
water  increases.  No  carbon  tetrachloride  has  been 
observed  m  the  well  water.  (Author's  abstract) 
W89- 10950 


PRELIMINARY  EVALUATION  OF  GROUND- 
WATER   CONTAMINATION    BY    COAL-TAR 
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Geological  Survey,  St.  Paul,  MN. 
M.  F.  Huh,  and  M.  E.  Schoenberg. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Water-Supply  Paper  2211,  1984.  53p,  18  fie  4  tab 
6  plates,  40  ref.  K  ' 

Descriptors:  'Groundwater  pollution,  'Coal  tar 
'Minnesota,  'Path  of  pollutants,  Groundwater 
movement,  Water  pollution  sources,  Industrial 
wastewater,  Prairie  du  Chien-Jordan  Aquifer  Or- 
ganic compounds,  Platteville  Aquifer,  Leachine 
Aquifer. 


Descriptors:   'Kentucky,   'Chloroform,   'Alluvial 
aquifers,   'Groundwater  pollution.   'Water  pollu- 


Operation  of  a  coal-tar  distillation  and  wood-pre- 
serving plant  from  1918  to  1972  in  St.  Louis  Park 
MN,  resulted  in  groundwater  contamination.  By 
1932,  water  in  the  Prairie  du  Chien-Jordan  aquifer, 
the  region's  major  source  of  groundwater    was 
contaminated  3,500  ft  from  the  plant.  It  seems  that 
this  early  contamination  of  the  aquifer  resulted  in 
part  from  the  introduction  of  coal-tar  directly  into 
a  multi-aquifer  well  on  the  plant  site.  The  aquifer 
characteristics,  the  long  contamination  history,  and 
seasonal  potentiometric  surface  fluctuations  owing 
to   heavy   municipal   and   industrial    withdrawals 
combined  to  create  a  complex  distribution  of  coal- 
tar  derivatives  in  the  Prairie  du  Chien-Jordan  aqui- 
fer.  In  addition,  at  least  25  ungrouted  or  partly 
cased  wells  in  the  area  may  permit  contaminated 
water  from  near-surface  aquifers  to  flow  down  into 
deeper  bedrock  aquifers  along  or  through  the  well 
bore.  The  water  is  contaminated  in  four  wells  with 
flow  rates  of  20-150  gal/min  from  the  Platteville 
and   St.   Peter  aquifers  to  the  Prairie  du  Chien- 
Jordan  aquifer.  Drift  materials  on  and  south  of  the 
site  have  been  contaminated  by  surface  spills  and 
by  infiltration  of  contaminated  process  water.  Near 
the   contamination    source,    a   hydrocarbon    fluid 
phase  is  moving  vertically  relative  to  movement  of 
the  aqueous  phase.  Fluid  pumped  from  an  observa- 
tion well  in  this  area  contained  6,000  mg/L  total 
organic  carbon.  Dissolved  coal-tar  constituents  in 
the  dnft  and  the  uppermost  bedrock  unit  over  most 
of  the  area  (the  Platteville  aquifer)  have  moved  at 
least  4,000  ft  downgradient  to  a  drift-filled  bedrock 
valley.  At  the  valley,  it  seems  that  the  Platteville 
aquifer  and  the  Gienwood  confining  bed  have  been 
removed  by  erosion  and  that  contaminants  with  a 
concentration  of  about  2  mg/L  dissolved  organic 
carbon  are  entering  the  underlying  St.  Peter  aqui- 
fer. Chemical  analyses  of  fluid  pumped  from  obser- 
vation wells  suggest  that  soluble,  low  molecular 
weight     compounds    are    moving     preferentially 
through    the    drift    and    the    Platteville    aquifer 
(Lantz-PTT) 
W89-I0953 
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SEWAGE  PLUME  IN  A  SAND  AND  GRAVEL 
AQUIFER,  CAPE  COD,  MASSACHUSETTS, 
D.  R.  LeBlanc. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2218,  1984.  28p,  18  fig,  2  tab, 
34  ref. 

Descriptors:  *Wastewater  disposal,  'Water  pollu- 
tion sources,  *Groundwater  pollution,  *Aquifers, 
•Cape  Cod,  *Path  of  pollutants,  'Massachusetts, 
Plumes,  Boron,  Chlorides,  Sodium,  Phosphorus, 
Ammonia,  Solute  transport. 

Secondarily  treated  domestic  sewage  has  been  dis- 
posed of  on  surface  sand  beds  at  the  sewage  treat- 
ment facility  at  Otis  Air  Force  Base,  MA,  since 
1936.  Infiltration  of  the  sewage  through  the  sand 
beds  into  the  underlying  unconfined  sand  and 
gravel  aquifer  has  resulted  in  a  plume  of  sewage 
contaminated  groundwater  that  is  2,500  to  3,500  ft 
wide,  75  ft  thick,  and  >  11,000  ft  long.  In  the 
center  of  the  plume,  detergent  concentrations  as 
high  as  2.6  mg/L  as  methylene  blue  active  sub- 
stances, ammonia-nitrogen  concentrations  as  high 
as  20  mg/L,  boron  concentrations  as  high  as  400 
micrograms/L  (ug/L),  and  specific  conductance  as 
high  as  405  micromhos/cm  were  measured.  Chlo- 
ride, sodium,  and  boron  are  transported  by  the 
southward-flowing  groundwater  without  signifi- 
cant retardation,  and  seem  to  be  diluted  only  by 
hydrodynamic  dispersion.  The  movement  of  phos- 
phorus is  greatly  restricted  by  sorption.  Phospho- 
rus concentrations  do  not  exceed  0.05  mg/L  far- 
ther than  2,500  ft  from  the  sand  beds.  The  center  of 
the  plume  as  far  as  5,000  ft  from  the  sand  beds 
contains  nitrogen  as  ammonia,  but  no  nitrate  and 
no  dissolved  oxygen.  Ammonia  also  is  oxidized  to 
nitrate  along  the  top  and  sides  of  the  plume  within 
5,000  ft  of  the  beds.  (Lantz-PTT) 
W89-10957 


ACID  RAIN:  THE  RELATIONSHIP  BETWEEN 
SOURCES  AND  RECEPTORS. 

Proceedings  of  a  Conference  Sponsored  by:  Center 
for  Environmental  Information,  Inc.,  Rochester, 
NY.  Elsevier  Science  Publishers,  New  York.  1988. 
223  p.  Edited  by  James  C.  White  and  Carole  N. 
Beal. 

Descriptors:  *Air  pollution  effects,  *Water  pollu- 
tion sources,  *Path  of  pollutants,  *Acid  rain  ef- 
fects, *Water  pollution  effects,  *Acid  rain,  Eco- 
nomic aspects,  Sulfuric  acid,  Nitric  acid,  Costs, 
Ecosystems,  Legislation,  Sulfur,  Nitrates,  Fate  of 
pollutants. 

Acidic  deposition  is  one  of  the  more  scientifically 
complex  and  subtle  environmental  issues  to  emerge 
in  the  last  decade.  Although  sulfuric  and  nitric 
acids  formed  in  the  atmosphere  from  sulfur  and 
nitrogen  oxides  can  affect  health  and  damage  natu- 
ral resources  and  materials  near  their  sources,  the 
political  debate  over  acidic  deposition  has  differed 
from  many  environmental  issues  by  centering 
around  sources  geographically  far  removed  from 
sensitive  receptors.  If  a  program  to  control  acidic 
deposition  is  implemented,  the  economic  and  social 
costs  will  be  high;  however,  the  long-term  costs 
from  the  effects  of  acidic  deposition  could  also  be 
high.  One  crucial  component  of  the  debate  is  re- 
flected in  the  title  of  the  conference-' Acid  Rain: 
The  Relationship  between  Sources  and  Receptors'- 
whose  papers  are  presented  in  this  volume.  Several 
thematic  issues  are  examined:  (1)  the  necessity  to 
understand  source-receptor  relationships;  (2)  learn- 
ing about  source-receptor  relationships  (3)  infor- 
mation about  source-receptor  relationships  is  still 
needed  to  explain  the  impacts  of  acidic  deposition 
on  aquatic  and  terrestrial  ecosystems;  (4)  using 
source-receptor  relationships  to  devise  control 
strategies;  (5)  given  the  incomplete  nature  of  cur- 
rent knowledge  of  source-receptor  relationships, 
can  the  US.  EPA  allocate  emission  reductions  to 
control  acid  deposition  through  its  authority  under 
the  Clean  Air  Act,  or  is  new  legislation  needed; 
and  (6)  questions  Congress  has  been  considering  in 
drafting  control  legislation.  (See  W89-10966  thru 
W89-10974)  (Lantz-PTT) 
W89-10965 


ACID  RAIN:  THE  EMERGING  LEGAL 
FRAMEWORK, 

Cornell  Univ.,  Ithaca,  NY.  Center  for  Environ- 
mental Research. 
N.  Orloff,  and  L.  A.  Byrns. 

IN:  Acid  Rain:  The  Relationship  between  Sources 
and  Receptors.  Elsevier  Science  Publishers,  New 
York.  1988.  p  11-25. 

Descriptors:  *Water  law,  *Acid  rain,  "Legislation, 
•Water  pollution  control,  *Air  pollution  control, 
•Legal  aspects,  Federal  jurisdiction,  State  jurisdic- 
tion, Acid  Precipitation  Act,  Model  studies,  Envi- 
ronmental effects,  Standards,  Air  pollution  effects, 
Research  priorities,  Monitoring,  Economic  impact, 
Appropriation. 

Congress  is  still  in  the  early  stages  of  developing 
legislation  to  control  acid  rain.  During  1986,  five 
bills  were  introduced  in  Congress  and  hearings 
were  held  on  them;  but,  no  legislation  reached  the 
floor  of  either  chamber.  In  1980,  Congress  passed 
the  Acid  Precipitation  Act  of  1980,  which  created 
a  task  force  to  study  the  causes  and  effects  of  acid 
rain.  This  twenty-member  group,  known  as  the 
Acid  Precipitation  Task  Force,  is  required  to  de- 
velop and  carry  out  a  10-yr  comprehensive  re- 
search  plan   under   a  total   appropriation   of  $50 
million.  This  research  plan  includes  a  nationwide, 
long-term  monitoring  network  measuring  levels  of 
acid  rain  and  a  program  studying  emissions  sources 
which  contribute  to  acid  precipitation.  The  plan 
also  addresses  both  long-range  atmospheric  trans- 
port models  and  economic  assessments.  These  as- 
sessments concern  the  environmental   impact  of 
acid  precipitation  and  the  alternative  technologies 
to  remedy  or  ameliorate  acid  rain's  harmful  effects. 
The  Act  does  not  impose  any  limitations  on  emis- 
sions. Congress  is  still  in  the  process  of  developing 
a  foundation  for  the  eventual  passage  of  control 
legislation.  At  the  present  time,  there  is  not  consen- 
sus on  the  specific  provisions  of  this  legislation.  In 
the  absence  of  this  consensus,  efforts  at  the  federal 
level  to  control  acid  rain  have  rested  on  existing 
legislation-the  Clean  Air  Act.  While  not  specifi- 
cally designed  to  address  the  acid  rain  problem,  the 
Act  does  contain  provisions  that  are  susceptible  to 
being  employed  to  control  the  long-range  trans- 
port of  pollutants.  This  paper  briefly  describes:  (1) 
the  efforts  in  Congress  during  1986  to  develop  new 
legislation  to  control  acid  rain;  (2)  the  provisions  of 
the  Clean  Air  Act  that  states  and  environmental 
groups  have  used  as  an  interim  solution  pending 
the  enactment  of  new  legislation  by  Congress;  and 
(3)  efforts  at  the  state  level  to  address  the  problem. 
(See  also  W89-10965)  (Lantz-PTT) 
W89- 10966 


LEGAL  ASPECTS  OF  THE  SOURCE-RECEP- 
TOR RELATIONSHIP:  AN  AGENCY  PER- 
SPECTIVE, 

Environmental    Protection   Agency,   Washington, 

DC.  Air  and  Radiation  Div. 

C.  S.  Carter. 

IN:  Acid  Rain:  The  Relationship  between  Sources 

and  Receptors.  Elsevier  Science  Publishers,  New 

York.  1988.  p  27-30. 

Descriptors:  *Path  of  pollutants,  *Administrative 
agencies,  *Air  pollution  control,  "Legal  aspects, 
♦Water  pollution  sources,  "Acid  rain,  "Legislation, 
"Water  pollution  control,  "Clean  Air  Act,  "Clean 
Water  Act,  Regulations,  Water  quality  standards, 
Planning,  Air  pollution  effects,  Particulate  matter, 
Reviews,  Technology,  Environmental  policy,  En- 
vironmental quality,  Surveys. 

How  effectively  or  ineffectively  the  Clean  Air  Act 
operates  to  deal  with  the  long-range  transport  issue 
is  examined.  The  key  mechanism  is  the  regulations 
relating  to  existing  sources  under  Sections  108,  109 
and  1 10  of  the  Act,  representing  a  three-step  proc- 
ess. It  starts  with  the  listing  of  a  pollutant,  based  on 
criteria  set  out  in  108.  Once  the  pollutant  criteria 
are  selected,  the  Administrator  has  further  the  duty 
to  establish  both  primary  and  secondary  ambient 
air  quality  standards  for  that  particular  pollutant. 
From  there,  once  the  standard  is  established,  the 
next  step  is  the  implementation  of  the  standard 
itself,  through  the  Section  110  process  for  estab- 
lishing State  Implementation  Plans  (SIPs).  In  a 
field  like  acid  rain,  where  there  is  a  range  of  effects 
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about  which  only  scattered  and  incomplete  infor- 
mation is  available,  the  EPA  is  not  presented  with 
a  nice,  neat  basis  for  an  informed  regulatory  judge- 
ment. In  such  a  case,  the  ongoing  S02  and  particu- 
late standard  reviews  that  are  underway  must  be 
considered,  and  are  at  different  stages  of  progress. 
The  sulfur  dioxide  standard  is  presently  under 
review  and  a  proposal  package  should  be  out 
within  the  next  year  or  so.  This  review  tends  to 
emphasize  the  cumbersome  nature  of  the  process. 
Much  of  this  is  inherent  in  the  ambient  standard 
process,  which  starts  from  a  cause  and  effect  rela- 
tionship and  works  back  to  the  source.  Some  have 
suggested  that  life  would  have  been  a  lot  simpler  if 
Congress  had  crafted  an  Air  Act  that  was  more 
akin  to  the  Water  Act,  using  a  technology-based 
approach.  The  Agency  is  presently  faced  with  a 
statute  that  was  crafted  originally  in  1970,  with 
1977  refinements,  to  gauge  basically  localized  pol- 
lution problems  based  on  the  ambient  approach 
established  in  the  108,  109  and  110  process.  It  is 
just  not  well-suited  to  the  kind  of  phenomenon 
being  dealt  with  here.  The  situation  therefore  re- 
mains, where  Congress  must  press  on  to  obtain  the 
knowledge  needed  to  make  informed  judgements 
on  what  type  of  regulatory  program,  if  any,  is 
appropriate  to  address  the  acid  rain  phenomenon. 
(See  also  W89- 10965)  (Lantz-PTT) 
W89-10967 
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Descriptors:  "Research  priorities,  "Air  pollution 
effects,  "Acid  rain,  "Path  of  pollutants,  "Aquatic 
environment,  Acidification,  Literature  review,  Sul- 
fates, Nitrates,  Sulfur,  Nitrogen,  Reforestation,  Ec- 
ological effects. 

Much  is  known  about  the  acidification  of  aquatic 
ecosystems.  There  have  been  thousands  of  individ- 
ual papers  and  several  major  reviews  published  on 
the  subject,  but  still  there  is  much  to  learn.  To 
understand  how  changes  in  chemistry  are  related 
to  biological  damage,  scientists  need  to  know  how 
the  rate  of  chemical  change  is  dependent  upon  the 
input  of  sulfur,  nitrogen,  hydrogen  ion,  base  ca- 
tions and  metals.  These  inputs  vary  seasonally  and 
over  the  long  term.  Knowledge  is  also  needed 
about  lakes  and  streams  themselves,  what  their 
biological  and  chemical  characteristics  are,  how 
deep  they  are,  what  kind  of  watersheds  they  have, 
what  kind  of  alkalization  potential  there  is  within 
the  terrestrial  watershed  and  within  the  lake  itself. 
This  literature  review  presents  a  brief  summary  of 
what  is  known  about  acid  rain  inputs  and  its  effects 
on  the  aquatic  environment,  through  discussions 
of:  (1)  the  variability  of  atmospheric  inputs  of 
nitrates  and  sulfates;  (2)  afforestation;  (3)  acid  dep- 
osition to  sensitive  ecosystems  (examples  are  pre- 
sented from  Alaska  and  Norway);  (4)  individuality 
and  environmental  response;  and  (5)  recovery  and 
regulation.  (See  also  W89-10965)  (Lantz-PTT) 
W89- 10970 
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analysis,  Fate  of  pollutants,  Data  interpretation 
Meteorology,  Model  studies,  Computer  models! 
Chemistry  of  precipitation,  Atmospheric  transport, 
Sensitivity  analysis,  Estimating,  Error  analysis, 
Analysis  of  variance,  Environmental  tracers. 

Source-receptor  relationships  for  atmospheric  con- 
taminants are  estimated  frequently  through  the  use 
of  these  computer  simulation  models.  Unfortunate- 
ly, the  accuracy  of  models  in  estimating  source- 
receptor  relationships  has  never  been  tested  direct- 
ly because  the  'true'  flow  of  air  over  distances 
greater  than  a  few  hundred  kilometers  is  difficult 
to  prescribe.  Instead,  their  skill  has  been  inferred 
from  their  ability  to  reproduce  temporal  and/or 
spatial  patterns  of  observed  ambient  concentrations 
and/or  pollution  deposition.  This  paper  presents: 
representative  estimates  of  source-receptor  rela- 
tionships   from    current    atmospheric     transport 
models;  an  analysis  of  the  uncertainty  in  source- 
receptor   relationships   based   on   uncertainties   in 
model  parameters;  an  analysis  of  the  variability  in 
source-receptor  relationships  based  on  variability 
in  meteorological  conditions;  and  a  description  of 
how  the  next  generation  of  atmospheric  transport 
models  will  be  used  to  estimate  source-receptor 
relationships.  In  terms  of  the  transport  during  rela- 
tively undisturbed  weather  conditions,  trajectories 
have  a  50%  chance  of  exceeding  horizontal  dis- 
placement errors  on  the  order  of  250  km  after 
traveling  for  only  about  24  hrs.  So  there  is  uncer- 
tainty  in   transport.   In   terms  of  source-receptor 
relationships,  that  is  a  key.  If  you  can  define  the 
transport  right,  the  chemistry  apparently  becomes 
much  less  critical,  at  least  over  an  annual  estimate. 
The  matrices  do  not  appear  to  be  very  sensitive  to 
the  transformation   or  deposition   parameters,   at 
least  when  using  a  simple  model.  The  sensitivity  of 
the  matrices  to  nonlinearity  has  not  been  evaluat- 
ed, and  it  should  be.  The  simulated  source-receptor 
matrix  elements  can  vary  by  as  much  as  70%  over 
the  6-yr  period,  though  generally  the  variation  is 
less.  Insufficient  data  now  exists  with  which  to  test 
the  simulated  source-receptor  matrices.  Further,  it 
is  unlikely  that  this  data  will  become  usable  in  the 
near  future.   It  is  possible  that  these  simulations 
may  be  tested  eventually  through  the  use  of  empir- 
ical data  employing  elemental  tracers  of  opportuni- 
ty. (See  also  W89- 10965)  (Lantz-PTT) 
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After  a  brief  review  of  ways  in  which  a  source- 
receptor  relationship  may  be  obtained,  two  non- 
modeling  approaches  are  described.  The  first  uses 
the  observed  decreasing  time  trend  of  sulfur  diox- 
ide emissions  in  eastern  U.S.  from  about  1977-1982 
and  its  possible  correlations  with  observed  changes 
in  precipitation  sulfate  concentration  or  deposition. 
In  the  second,  hypothetical  approach,  the  possibili- 
ty of  deliberately  modulating  emissions  of  sulfur 
dioxide  to  see  what  kind  of  corresponding  changes 
in  precipitation  concentrations  or  wet  deposition  of 
sulfates  accompanies  the  emission  changes  is  exam- 
ined. This  technique  could  also  be  applied  to  ni- 
trate emissions  and  subsequent  measurements  else- 
where of  nitrate  concentrations  or  deposition  (See 
also  W89- 10965)  (Lantz-PTT) 
W89- 10972 
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In  1982,  the  Canadian  government  decided  to  base 
its  control  strategy  for  acid  rain  on  science.  Re- 
viewed here  is  the  scientific  approach  taken  (opti- 
mization) in  the  development  of  its  'selective  re- 
duction' strategy,  along  with  some  examples  of  the 
application  of  this  science  to  support  the  strategy 
and  talk  about  the  conclusions  reached  in  1982. 
Scientific  analyses  completed  between  1982  and 
1986  confirm  the  basic  conclusions  in  reached  in 
the  early  decision:  (1)  removing  S  from  the  system 
translates  over  time  into  a  decrease  in  both  wet  S 
deposition  and  flux  between  the  U.S.  and  Canada 
(2)  Identification  of  the  largest  contributors  to 
deposition  in  Canada  has  not  changed;  (3)  cost 
optimization  improves  decision  making  when  such 
decisions  are  made  in  finite  steps;  and  (4)  meteoro- 
logical variability  is  very  important  when  assessing 
change  pointing  out  the  necessity  of  baseline  moni- 
toring over  an  extended  period.  (See  also  W89- 
10965)  (Lantz-PTT) 
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Although  small  amounts  (4-9  nanograms/L)  of  eth- 
ylbenzene  have  been  detected  in  rainwater,  physi- 
cal   removal    mechanisms,    such    as    precipitation 
through  rainfall  or  snowfall,  through  disposition  of 
adsorbed   aerosol   particles  and   removal   through 
impaction  at  the  earth's  surface,  are  not  likely  to 
remove  significant  amounts  of  atmospheric  ethyl- 
benzene.  A  few  investigators  have  demonstrated 
the  possibility  of  aerosol  transport  of  ethylbenzene 
from  its  source  of  emission  to  areas  substantially 
downwind  (>  100  miles).  The  most  significant  loss 
process  for  aquatic  ethylbenzene  is  volatilization 
The  half-life  for  volatilization  is  estimated  to  range 
between    <    1   day  and  a  few  days.   In  summer 
months,  however,  when  the  temperature  of  water 
is  higher  than  in  other  seasons,  microbial  degrada- 
tion may  be  significant  and  may  be  competitive 
with  the  volatilization  process.  Significant  removal 
of  ethylbenzene  through  sorption  onto  particulate 
matters  is  not  likely.  Ethylbenzene  will  not  signifi- 
cantly bioconcentrate  in  aquatic  organisms.  Ethyl- 
benzene has  been  detected  in  natural  surface  water 
industrial  effluents,  treated  municipal  effluents,  lea- 
chates  from  contaminated  sites  and  well  waters-it 
has  been  detected  in  7.5%  of  1368  effluent  samples 
at  a  median  concentration  of  <  3.0  micrograms/L 
(nucrog/L).    Surface    and    groundwater    samples 
showed  ethylbenzene  with  a  frequency  of  10%  and 
a  median  concentration  of  <   5  microg/L.  The 
concentration   of  ethylbenzene   in   U.S.   drinking 
water  can  vary  from  0-40  microg/L.  On  the  basis 
of  an  average  consumption  of  2  L  of  drinking 
water/day,    the   daily   exposure   to   ethylbenzene 
from  drinking  water  can  vary  from  0-80  microg- 
however,  the  vast  majority  of  the  U.S.  population 
would  be  exposed  to  the  lowest  dosage  of  ethyl- 
benzene from  ingestion  of  drinking  water.  Limited 
information  concerning  toxicity  of  ethylbenzene  to 
aquatic  organisms  is  available.  Acutely  toxic  con- 
centrations range  from  0.42  mg/L  for  the  bay 
shrimp  to  1030  mg/L  for  the  Pacific  oyster.  The 
most  sensitive  plant  species  tested  was  the  blue- 
green  alga,  Microcystis  aeruginonsa,  with  a  toxici- 
ty threshold  of  33  mg/L,  while  the  bacterium, 
Pseudemonas  putida,  had  a  toxicity  threshold  of  12 
mg/L.  (Lantz-PTT) 
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A  field  experiment  has  been  performed  in  an  evap- 
oration pond  at  Kesterson  Reservoir,  Merced 
County,  California,  aimed  at  determining  average 
solute  fluxes  through  pond  sediments  and  at  esti- 
mating the  magnitude  and  degree  of  spatial  varia- 
bility of  water  and  solute  transport  properties. 
Kesterson  Reservoir,  a  series  of  shallow  ponds 
located  at  the  terminus  of  the  San  Luis  Drain, 
became  the  object  of  intense  public  interest  and 
scientific  investigation  after  it  was  discovered  in 
1983  that  the  disposal  of  irrigation  drain  waters 
bearing  hazardous  levels  of  a  naturally  occurring 
element,  selenium,  was  having  serious  environmen- 
tal effects  on  plant  and  animal  life.  The  primary 
focus  of  the  experiment  was  to  gain  insight  into  the 
mechanism  of  selenium  migration  and  immobiliza- 
tion. As  a  first  step  in  analyzing  the  selenium 
migration  data,  permeability  and  apparent  disper- 
sion coefficient  values  were  obtained  through  the 
history-matching  of  breakthrough  curves  of  a  con- 
servative solute,  chloride,  at  40  sampling  locations 
within  5  sites  throughout  a  40-hectare  (ha)  cell 
following  pond  flooding.  Chloride  occurring  natu- 
rally throughout  the  soil  profile  was  utilized  in  a 
modeling  effort  as  a  conservative  tracer  under 
conditions  of  transient  flow,  and  a  deterministic 
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one-dimensional  fluid  flow  and  transport  mathe- 
matical model  employing  the  integrated  finite  dif- 
ference method  (IFDM)  was  employed  in  the 
effort.  Reasonable  matches  were  obtained  between 
the  observed  and  calculated  concentrations  with 
the  advective-dispersive  code.  Extreme  lateral  var- 
iability of  soil  hydraulic  properties  was  demon- 
strated between  and  within  field  plots,  with  values 
of  permeability  and  apparent  dispersion  coefficient 
varying  by  one  to  two  orders  of  magnitude.  The 
flow  and  transport  properties  determined  through- 
out the  field  were  found  to  conform  to  a  log- 
normal  distribution.  The  apparent  dispersion  coef- 
ficient is  shown  to  be  velocity  dependent  and 
exhibits  a  linear  relationship  with  average  pore 
water  velocity.  Estimates  of  dispersivity  at  the  40 
locations  appear  high  in  relation  to  values  meas- 
ured typically  in  the  laboratory.  A  general  trend  is 
observed  of  greater  dispersivity  values  with  in- 
creasing travel  distance.  (Author's  abstract) 
W89-11007 
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PRECP  VI  is  the  sixth  in  a  progressive  series  of 
scavenging  field  studies,  and  is  centered  on  the 
analysis  of  scavenging  by  summertime  convective 
storms  in  polluted  environments.  The  Regional 
Acid  Deposition  Model  (RADM)  contains  a  con- 
vective-storm  scavenging  module  that  has  been 
developed  as  a  component  of  the  NAPAP  pro- 
gram. Although  this  module  has  been  designed  to 
simulate  actual  scavenging  phenomena  as  accurate- 
ly as  is  possible  within  the  constraints  imposed  by 
RADM's  architecture,  to  date  there  has  been  no 
satisfactory  evaluation  of  this  module's  perform- 
ance in  light  of  a  comprehensive  data  set.  Project 
objectives  are:  (1)  to  create  a  comprehensive  data 
base  on  precipitation  scavenging  by  convective 
storms  for  detailed  evaluation  of  the  RADM  Scav- 
enging Module;  and  (2)  to  advance  the  scientific 
understanding  of  scavenging  by  convective  storms, 
with  special  emphasis  on:  vertical  venting  of 
boundary  layer  pollutants  by  convective  updrafts; 
inflow-outflow  processes  and  associated  pollutant 
extraction  efficiencies;  the  influence  of  vertical  dis- 
tributions of  pollutants  and  oxidants  adjacent  to 
storms  on  the  gross  chemical-conversion  and  scav- 
enging features  of  the  systems;  and  the  aqueous- 
phase  chemical  conversion  processes  important  in 
the  convective  precipitation  scavenging  process. 
No  results  are  yet  available.  (Lantz-PTT) 
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Regional  acidic  deposition  models,  such  as 
RADM,  can  generate  both  short-term  and  long- 
term  average  concentrations  and  deposition  fields 


for  the  chemistry  of  precipitation.  Evaluation  of 
these  averages  at  sampling  points  has  difficulties: 
low  spatial  grid  resolution  makes  the  test  for  short- 
term  (e.g.,  precipitation  event)  averages  too  severe, 
while  the  predicted  long-term  (e.g.,  annual)  aver- 
ages can  too  easily  approximate  measurements 
without  properly  addressing  mechanisms.  These 
models,  however,  should  be  able  to  simulate  con- 
centration distributions  at  sampling  points  and  re- 
flect seasonal  and  spatial  variations  caused  by 
physical  and  chemical  processes  included  in  the 
models.  Project  objectives  of  this  study  are:  (1)  to 
calculate  and  characterize  precipitation  concentra- 
tion distributions  for  sampling  sites  in  the  MAP3S 
network  (eastern  U.S.)  region;  and  (2)  to  evaluate 
the  distributions  in  terms  of  spatial,  seasonal,  and 
chemical  species  variations,  with  the  aim  of  simpli- 
fying the  model  evaluation  process.  The  distribu- 
tions of  major  ionic  concentrations  in  precipitation 
in  the  MAP3S  network  region  of  the  eastern  U.S. 
share  certain  characteristics,  allowing  some  gener- 
alization for  the  purpose  of  examining  the  effec- 
tiveness of  acidic  deposition  model  calculations. 
Three  reasonably  distinct  spatial  types  may  be 
identified:  inland  northeast,  coastal,  and  midwest. 
Well-documented  seasonal  variations  in  species 
concentrations  are  reflected  in  the  distributions. 
The  techniques  used  here  are  applicable  to  data 
from  other  high-time-resolution  sampling  networks 
such  as  UAPSP  and  CAPMON  and  the  model- 
validations  networks.  (Lantz-PTT) 
W89- 11009 
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The  solubilities  of  dispersive  dyes  have  long  been 
of  interest  to  dye  chemists.  Information  about  their 
thermodynamics  of  solution  has  contributed  great- 
ly to  knowledge  of  the  mechanism  of  dyeing  syn- 
thetic fibers.  This  same  mechanism  is  believed  to 
be  responsible  for  sediment  accumulation  and  bio- 
concentration  of  many  water  pollutants.  Insuffi- 
cient data  exist  to  permit  reliable  generalizations 
about  the  water  solubilities  of  newer  disperse  dyes 
or  their  heats  and  entropies  of  solution.  Most  of  the 
disperse  dyes  in  common  use  today  probably  have 
solubilities  well  below  0. 1  mg/L  at  room  tempera- 
ture. Conventional  approaches  that  depend  on  fil- 
tration for  measuring  solubility  will  usually  be 
inaccurate  for  highly  insoluble  compounds  such  as 
disperse  dyes.  The  generator  column  is  a  conven- 
ient technique  for  determining  solubility  at  room 
temperature  or  lower  with  good  precision.  It  is 
especially  well  suited  for  determining  solubilities  of 
very  insoluble  dyes.  The  membrane  diffusion 
method  is  best  applied  at  elevated  temperatures 
and  is  especially  useful  for  examining  the  chemical 
potential  of  dyes  in  a  complex  mixture  like  the 
usual  dye  bath.  Available  data  are  consistent  with 
disperse  dyes  existing  in  aqueous  solution  at  a 
dimer/monomer  ratio  of  about  1  or  less,  at  room 
temperature.  The  ratio  at  elevated  temperatures 
can  not  be  reliably  anticipated  from  available  data 
but  may  well  be  higher.  The  generator  column 
technique  provides  the  required  sensitivity  and 
precision  to  study  dye  equilibria  that  were  hereto- 
fore unattainable  in  aqueous  systems.  (Lantz-PTT) 
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The  scope  of  this  survey  included  the  characteriza- 
tion of  the  wastewater  existing  the  main  oil-water 
separator,  entering  and  exiting  the  sewage  treat- 
ment and  storm  sewer  lake,  in  the  industrial  lake, 
and  from  19  points  in  the  sanitary  and  storm  sewer 
system  of  Reese  Air  Force  Hospital,  Texas.  Haz- 
ardous waste  management  surveys  were  conducted 
at  28  locations  generating  or  accumulating  poten- 
tially hazardous  waste.  Priority  pollutants  were 
found  in  the  sanitary  and  storm  system,  in  the 
surface  impoundments  and  in  a  septic  system.  Ap- 
parently all  industrial  discharges  containing  haz- 
ardous constituents  have  not  been  eliminated  from 
the  sanitary  and  stormwater  systems.  Priority  pol- 
lutants found  in  the  influent  of  the  sewage  treat- 
ment plant  and  in  the  sewage  lake  were  not  signifi- 
cant in  nature  or  concentration.  Pretreatment  and 
removal  of  hazardous  constituents  from  the 
wastewater  will  be  required  if  the  hazardous  mate- 
rial cannot  be  prevented  from  entering  the 
wastewater  stream.  The  hazardous  waste  manage- 
ment program  was  deficient  in  several  areas,  such 
as  insufficient  hazardous  waste  management  train- 
ing, lack  of  baseline  analytical  data,  inadequate 
segregetation  of  wastes  prior  to  containerization, 
inadequate  hazardous  waste  accumulation  sites, 
and  lack  of  documentation  at  the  shop  level  con- 
cerning amounts  and  types  of  wastes  generated. 
Recommendations  included:  (1)  eliminating  all  haz- 
ardous constituents  from  entering  the  sanitary  or 
storm  water  system;  (2)  routing  shop  drains  to  the 
sanitary  sewer  and  upgrading  the  sewage  treatment 
system;  (3)  installing  positive  controls  in  shop 
drains  near  operations  involving  hazardous  waste 
to  prevent  any  from  entering  the  sewer;  (4)  imple- 
menting a  waste  management  training  program;  (5) 
upgrading  hazardous  waste  accumulation  sites;  and 
(6)  increasing  the  amount  of  hazardous  waste  test- 
ing. (Author's  abstract) 
W89-11012 
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bons, *Fate  of  pollutants,  *Water  pollution 
sources,  *Aquatic  environment,  Toxicity,  Bioaccu- 
mulation, Mollusks,  Crustaceans,  Fish,  Oil  pollu- 
tion, Snails,  Mussels,  Carcinogens,  Oil  spills,  Indus- 
trial wastes. 

Polycyclic  aromatic  hydrocarbons  (PAH)  are 
ubiquitous  in  the  environment,  mainly  due  to  their 
formation  in  practically  all  incomplete  combus- 
tions of  organic  material.  The  most  problematic 
anthropogenic  sources  in  the  aquatic  environment 
is  connected  with  oil  and  industrial  processes  in- 
volving use  of  fossil  fuels  (including  smelters  with 
Soderberg  electrodes  or  anode  production).  Due  to 
low  water  solubility  (parts  per  billion  (ppb)-parts 
per  million  (ppm)  range,  depending  on  molecular 
size)  most  of  PAH  in  water  is  associated  with 
particulate  matter,  particularly  in  contaminated  en- 
vironments.    In    pristine    areas,    surface    water, 
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groundwater  and  seawater  will  contain  <  0.05-0  1 
micrograms/L  (ug/L)  total  PAH.  Total  PAH  con- 
tent of  organisms  will  vary  somewhat  with  the 
species,  even  in  uncontaminated  environment,  typi- 
cal   values    for    mussels   (<    0.5-1.0   mg/kg   dry 
weight)  and  fish  (<  0.02(0.05)  mg/kg  dry  weight). 
Potentially  carcinogenic  PAHs  usually  constitute 
<  5-20%  of  total,  benzo(a)pyrene  <  1-5%.  PAHs 
are  metabolized  by  certain  bacteria  and  fungi,  most 
groups  of  invertebrate  animals  and  by  fish.  Mol- 
lusks  (snails  and  in  particular  mussels)  show  low 
activity   of  the    necessary   enzymes.    Fish    rarely 
show  more  than  moderate  excess  concentrations 
even  in  contaminated  environment,  whereas  PAH 
in  mussels  and  snails  may  reach  3  orders  of  magni- 
tude   higher    concentrations    than    the    'normal' 
levels;  Crustacea  having  an  intermediate  position. 
Half-lives  of  PAH  under  experimental  conditions 
have  been  observed  to  be  of  the  order  1-4  weeks  in 
fish  and  mussels  (fastest  release  from  fish).  Orga- 
nisms with  no  or  little  metabolic  activity  (mussels), 
which  at  the  same  time  have  a  long  history  of 
contamination,    may    show    slower    purification. 
Acute  toxicity  is  moderate  in  the  sense  that  lethai 
concentration  will  be  rare  in  nature,  even  in  recipi- 
ents with  a  high  PAH  loading  (oil  spills  represent 
an  exception).  Although  many  individual  PAHs 
have  shown  effects  on  growth  and  cell  division  in 
the  1-100  ppb  range,  consequences  on  the  commu- 
nity level  has  been  difficult  to  demonstrate.  (See 
also  W89-1 1013)  (Lantz-PTT) 
W89-11014 


INTERACTIONS  BETWEEN  THORIUM  AND 
HUMIC  COMPOUNDS  IN  SURFACE  WATERS, 

Pontificia  Univ.  Catolica  do  Rio  de  Janeiro' 
(Brazil).  Dept.  de  Quimica. 
N.  Miekeley,  and  I.  L.  Kuchler. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-702291. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
12p,  4  fig,  1  tab,  16  ref.  International  Atomic 
Energy  Agency  Research  Contract  3937-BR. 

Descriptors:  "Radioactive  tracers,  *Fate  of  pollut- 
ants, *Path  of  pollutants,  •Thorium,  *Humic  acids, 
•Surface  water,  Chemical  reactions,  Organic 
carbon,  Geochemistry,  Clays,  Suspended  sedi- 
ments, Sorption,  Radioactive  waste  disposal. 

As  a  result  of  their  close  chemical  similarities  to 
Pu(IV)  and  trivalent  transuranics  (Am,  Cm),  thori- 
um and  rare  earth  elements  can  be  useful  chemical 
analogs  for  the  study  of  interactions  of  critical 
radioactive  nuclides  with  the  near-and  far-field  of 
nuclear  waste  repositories.  Utilizing  a  thorium-rare 
earth  deposit  in  the  State  of  Minas  Gerais,  Brazil  a 
site  with  unusually  high  levels  of  natural  radioac- 
tivity (1-3  millirems  (mR)/hr),  a  systematic  investi- 
gation was  carried  out  to  get  fundamental  informa- 
tion about  the  environmental  behavior  of  these 
transuranium  analogs.  The  highest  concentrations 
of  Th-232  (17  micrograms/L  were  found  in  organ- 
ic-rich percolation  waters,  in  which  Th-232  is  pre- 
dominantly associated  with  colloidal  humic  acids 
(as  shown  by  ultrafiltration  experiments).  Correla- 
tion between  the  concentration  of  humic  carbon 
(DOC  >  1,000  mwu)  in  water  and  that  of  Th-232 
was  observed.  The  presence  of  these  natural  com- 
plexants  also  affects  the  distribution  of  thorium 
between  water  and  suspended  clay  material,  as 
demonstrated  by  radioactive  tracer  experiments 
(Lantz-PTT) 
W89-11015 


TWO-DIMENSIONAL  FINITE  ELEMENT 
MODEL  FOR  SOLUTE  TRANSPORT  IN 
MULTI-AQUIFER  SYSTEMS, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

For  primary  bibliographic  entry  see  Field  2F 
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RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  LOWER  COLORA- 
DO RIVER  VALLEY,  ARIZONA  CALIFOR- 
NIA, AND  NEVADA  1986-87, 
Geological  Survey,  Tucson,  AZ.  Water  Resources 


Div. 

D.  B.  Radtke,  W.  G.  Kepner,  and  R.  J.  Effertz. 
U.S.  Geological  Survey  Water-Resources  Investi- 
gation   Report    88-4002.    Tucson,    AZ.    February 
1988.  77p,  7  fig,  18  tab,  97  ref.  Y 

Descriptors:  *Water  pollution  sources,  'Pesticides 
•Surveys,  'Water  quality,  •Bottom  sediments,  'Ir- 
rigation effects,  'Colorado  River,  'Arizona,  'Cali- 
fornia, 'Nevada,  Selenium,  DDE,  Water  sampling, 
Water  analysis,  Population  exposure,  Fish,  Wild- 
life, Agricultural  runoff,  Water  quality  standards. 

The    Lower    Colorado    River    Valley    Irrigation 
Drainage    Project    area    included    the    Colorado 
River  and  its  environs  from  Davis  Dam  to  just 
above  Imperial  Dam.  Water,  bottom  sediment,  and 
biota  were  sampled  at  selected  locations  within  the 
study  area  and  analyzed  for  selected  inorganic  and 
synthetic  organic  constituents  that  are  likely  to  be 
present  at  toxic  concentrations.  With  the  excep- 
tions of  selenium  and  DDE,  this  study  found  sam- 
pling locations  to  be  relatively  free  of  large  con- 
centrations of  toxic  constituents  that  could  be  a 
threat  to  humans,  fish,  and  wildlife.  Selenium  was 
the  only  inorganic  constituent  to  exceed  any  exist- 
ing standard,  criterion,  or  guideline  for  protection 
of  fish  and  wildlife  resources.  Concentrations  of 
DDE  in  double-crested  cormorants,  however,  ex- 
ceeded the  criterion  of  1.0  microgram  per  gram 
established  by  the  National  Academy  of  Sciences 
and   the   National   Academy  of  Engineering   for 
DDT  and  its  metabolites  for  protection  of  wildlife. 
Dissolved-selenium  concentrations  in  water  from 
the  lower  Colorado  River  appear  to  be  derived 
from   sources  above   Davis   Dam.   At   this   time, 
therefore,  agricultural  practices  in  the  lower  Colo- 
rado River  valley  do  not  appear  to  exacerbate 
selenium  concentrations.  This  fact,  however,  does 
not   mean   that   the  aquatic  organisms  and   their 
predators  are  not  in  jeopardy.  Continued  selenium 
loading  to  the  lower  Colorado  environment  could 
severely  affect  important  components  of  the  eco- 
system. (Author's  abstract) 
W89- 11067 
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COMBINED   NEPHROTOXICITY   OF  METH- 

YLMERCURY,    LEAD    AND    CADMIUM    IN 

PEKIN         DUCKS:         METALLOTHIONEIN, 

METAL  INTERACTIONS,  AND  HISTOPATHO- 

LOGY, 

Ontario  Veterinary  Coll.,  Guelph. 

For  primary  bibliographic  entry  see  Field  5B 

W89- 10533 


BARNACLES  AND  MUSSELS  AS  BIOMONI- 
TORS  OF  TRACE  ELEMENTS:  A  COMPARA- 
TIVE STUDY, 

Hong  Kong  Environmental  Protection  Dept. 
For  primary  bibliographic  entry  see  Field  5A 
W89-10538 


INFLUENCE  OF  RUNOFF  ON  INTERTIDAL 
MUDFLAT  BENTHIC  COMMUNITIES, 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre 
D.  S.  Roper,  S.  F.  Thrush,  and  D.  G  Smith. 
Marine  Environmental  Research  MERSDW,  Vol 
26,  No.  1,  p  1-18,  1988. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Runoff,  'Benthos,  'Mud  flats, 
'Sediments,  Heavy  metals,  Sediment  erosion! 
Catchment  areas,  Oligochaetes,  Polychaetes,  Am- 
phipods,  Crabs,  Snails,  Pollutants,  Cadmium, 
Copper,  Lead,  Zinc,  Hydrocarbons. 

Intertidal  mudflats  receiving  runoff  from  different 
sub-catchments  were  sampled  to  assess  the  effects 
of  runoff  on  surficial  sediments  and  benthic  com- 
munities in  Manukua  Harbour  (New  Zealand). 
High  sediment  concentrations  of  hydrocarbons, 
cadmium,  copper,  lead,  and  zinc  indicated  that 
runoff  was  causing  significant  sediment  contamina- 
tion. The  mudflat  fauna  was  dominated  by  a  com- 
bination of  small,  opportunistic  species,  such  as 
tubificid  oligochaetes,  the  polychaetes  Heteromas- 


tus  filiformic  and  the  amphipod  Proharpinia  hur- 
leyi,  and  large,  long-lived,  hardy  species,  such  as 
the  crabs  Helice  crassa  and  Macrophthalmus  hir- 
tipes  and  the  pulmonate  gastropod  Amphibola 
crenata.  Within  site  variability  in  species  numbers 
was  low,  probably  mainly  as  a  result  of  a  high  level 
of  species  mobility,  although  large  scale  disturb- 
ances may  have  also  been  implicated.  Comparisons 
between  stations  revealed  low  numbers  of  species 
and  individuals  at  only  the  most  heavily  contami- 
nated site.  However,  patterns  of  community  struc- 
ture revealed  by  multivariate  analysis  were  corre- 
lated with  gradients  of  various  sedimentary  varia- 
bles, including  several  contaminants.  It  also  seems 
likely  that  other  factors  were  influencing  between- 
station  differences  in  community  structure,  includ- 
ing stochastic  variation  in  recruitment  and  various 
species  interactions.  The  latter  is  supported  by  the 
fact  that  significant  correlations  (both  negative  and 
positive)  existed  between  densities  of  several  spe- 
cies. The  study  highlights  the  difficulty  of  detect- 
ing runoff  effects  at  the  benthic  community  level 
This  is  true  despite  the  fact  that  the  Manukau 
Harbor  has  a  large  city  within  its  catchment  and 
compared  with  other  urbanized  estuaries,  has  only 
relatively  small  point  sources  of  pollution  (Au- 
thor's abstract) 
W89- 10545 


REPRODUCTIVE  CONDITION  OF  DUNGE- 
NESS  CRABS,  CANCER  MAGISTER,  AT  OR 
NEAR  LOG  TRANSFER  FACILITIES  IN 
SOUTHEASTERN  ALASKA, 

National  Marine  Fisheries  Service,  Auke  Bay  AK 

Auke  Bay  Lab. 

C.  E.  O'Clair,  and  J.  L.  Freese. 

Marine  Environmental  Research  MERSDW  Vol 

26,  No.   1,  p  57-81,   1988.  4  fig,   10  tab,  43  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution sources,  'Crabs,  'Alaska,  'Logging,  'Wood 
wastes,  Fecundity,  Bays,  Hydrogen  sulfide,  Am- 
monia, Reproduction. 

To  determine  if  the  reproductive  condition  of 
female  Cancer  magister  is  altered  by  exposure  to 
decomposing  bark  and  wood  waste  at  log  transfer 
facilities  (LTFs),  five  reproductive  variables  in 
crabs  resident  at  or  near  LTFs  in  six  bays  in 
southeastern  Alaska  were  compared  with  those  in 
crabs  at  nearby  control  sites.  Crabs  were  collected 
at  all  sites  in  spring  1982  and  at  one  bay  (Rowan 
Bay)  in  November  1982  and  April  1983.  Crabs 
were  in  contact  with  bark  deposits  only  at  Rowan 
Bay  LTF  which,  throughout  the  study,  harbored  a 
smaller  percentage  of  ovigerous  crabs  with  lower 
fecundity  than  did  the  control  site.  The  percentage 
of  ovigerous  crabs  and  crab  fecundity  at  the  other 
bays  averaged  81%  and  890,000  eggs,  respectively. 
Concentrations  of  hydrogen  sulfide  and  ammonia 
were  elevated  in  the  pore  water  of  bark  deposits, 
but  only  the  former  reached  concentrations  acutely 
toxic  to  some  Crustacea.  The  level  of  fouling  and 
mortality  in  Cancer  magister  eggs  was  directly 
correlated  with  the  abundance  of  the  nemertean 
egg  predator  Carcinonemertes  errans  in  the  crab's 
brood.  Crabs  at  the  LTF  suffered  greater  egg 
mortality  and  harbored  more  C.  errans  than  did  the 
control  crabs  in  April  1983  but  not  May  1982.  The 
level  of  egg  fouling  in  crabs  at  the  Rowan  Bay 
LTF  was  similar  to  that  at  the  control  site.  (Au- 
thor's abstract) 
W89- 10546 


BIOASSAY  METHODS  FOR  EVALUATING 
THE  TOXICITY  OF  HEAVY  METALS,  BIO- 
ODES  AND  SEWAGE  EFFLUENT  USING  MI- 
CROSCOPIC STAGES  OF  GIANT  KELP  MA- 
CROCYSTIS  PYRIFERA  (AGARDH):  A  PRE- 
LIMINARY REPORT, 

California  Univ.,  Santa  Cruz.  Inst,  of  Marine  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 10548 


ACUTE  TOXICITY  OF  INTERSTITIAL  AND 
PARTICLE-BOUND  CADMIUM  TO  A  MARINE 
INFAUNAL  AMPHIPOD, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
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P.  F.  Kemp,  and  R.  C.  Swartz. 
Marine  Environmental  Research  MERSDW,  Vol. 
26,  No.  2,  p  135-153,  1988.  4  fig,  4  tab,  18  ref.  EPA 
cooperative  agreement  CR8 12792-01. 

Descriptors:  Water  pollution  effects,  *Path  of  pol- 
lutants, *Toxicity,  'Bioassay,  *Cadmium,  'Amphi- 
pods,  'Interstitial  water,  Particulate  matter,  Dis- 
solved solids,  Flow-through  systems,  Sediments. 

The  relative  acute  toxicity  of  particle-bound  and 
dissolved  interstitial  cadmium  was  investigated 
using  a  new  bioassay  procedure.  Interstitial  con- 
centration of  Cd  was  controlled  by  means  of  peri- 
staltic pumps,  allowing  separate  manipulation  of 
interstitial  and  particle  properties.  Addition  of 
small  quantities  of  organic-rich  fine  particles  to 
sandy  sediment  resulted  in  greatly  differing  parti- 
cle-bound Cd  concentrations  in  sediment  with 
similar  interstitial  Cd  concentrations.  Analysis  of 
variance  indicated  no  significant  difference  in  the 
survival  or  ability  to  rebury  in  sediment  of  the 
phoxocephalid  amphipod  Rhepoxynius  abronius, 
when  exposed  to  sediment  with  different  total  Cd 
concentrations  but  nearly  equal  interstitial  Cd  con- 
centrations; in  one  case,  LC50  data  indicated 
slightly  increased  mortality  in  sediment  with 
higher  total  Cd  concentration.  At  least  70.2-87.9% 
of  mortality  could  be  predicted  from  past  data  on 
mortality  based  on  dissolved  Cd  concentrations. 
The  acute  toxicity  of  Cd  to  this  infaunal  amphipod 
appears  to  be  due  principally  to  Cd  dissolved  in 
interstitial  water.  The  results  indicate  that  static 
and  flow-through  bioassay  tests  of  this  organism 
produce  comparable  results  with  regard  to  mortali- 
ty and  survival,  while  the  flow-through  system 
provides  a  greater  capacity  to  manipulate  experi- 
mental conditions.  (Author's  abstract) 
W89- 10549 


ULTRASTRUCTURE  OF  KIDNEYS  OF  DUCKS 
EXPOSED  TO  METHYLMERCURY,  LEAD 
AND  CADMIUM  IN  COMBINATION, 

Ibadan  Univ.  (Nigeria).  Coll.  of  Medicine. 

P.  V.  V.  Prasada  Rao,  S.  A.  Jordan,  and  M.  K. 

Bhatnagar. 

Journal  of  Environmental  Pathology,  Toxicology, 

and  Oncology,  Vol.  9,  No.  1,  p  19-44,  1989.  21  fig, 

1  tab,  50  ref. 

Descriptors:  *Water  pollution  effects,  'Synergistic 
effects,  'Animal  pathology,  'Ducks,  'Methylmer- 
cury,  'Cadmium,  'Lead,  'Kidneys,  'Toxicity, 
'Heavy  metals,  Environmental  effects,  Tissue  anal- 
ysis, Poisons. 

Ultrastructural  alterations  in  the  kidneys  of  Pekin 
ducks  exposed  to  various  combinations  of  methyl- 
mercury  chloride  (MeHgCl),  lead  acetate  (PbAc) 
and  cadmium  chloride  (CdC12)  for  12  weeks  were 
studied.  Eight  groups  (Gr),  each  consisting  of  6 
female  ducks,  were  fed  diets  containing  no  heavy 
metals  (control),  8  mg  MeHgCl/kg  feed  (Gr  2),  80 
mg  PbAc/kg  feed  (Gr  3),  80  mg  CdC12Ag  feed 
(Gr  4),  8  mg  of  MeHgCl  +  80  mg  PbAc/kg  feed 
(Gr  5),  8  mg  of  MeHgCl  +  80  mg  CdC12/kg  feed 
(Gr  6),  80  mg  of  PbAc  +  80  mg  CdC12/kg  feed 
(Gr  7),  and  8  mg  of  MeHgCl  +  80  mg  PbAc  +  80 
mg  CdC12/kg  feed  (Gr  8).  Renal  corpuscles  of 
ducks  treated  with  methylmercury,  Pb,  Cd,  either 
alone  or  in  two  way  combinations  exhibited  minor 
ultrastructural  changes.  Administration  of  the 
three  metals  in  combination  caused  marked 
changes  in  podocytes  with  fusion  of  secondary 
processes  and  no  pedicel  differentiation.  The  proxi- 
mal tubule  cells  (PT)  accumulated  lipid  droplets, 
lysosomal  bodies  and  membrane  bound  vacuoles  in 
methylmercury  treated  ducks.  Lead  exposed  ducks 
had  a  large  number  of  secondary  lysosomes  and 
swollen  mitochondria  in  PT  cells.  Cd  administra- 
tion caused  degenerative  changes  in  PT  cells 
which  included  accumulation  of  lysosomal  bodies 
containing  degenerating  organelles,  lipid  droplets 
and  vacuoles  containing  myelin  figures.  Marked 
degenerative  changes  in  PT  cells  and  interstitial 
fibrosis  was  prominent  when  cadmium  was  con- 
comitantly administered  with  the  other  metals. 
Concurrent  administration  of  all  three  metals 
caused  enhancement  of  degenerative  changes  in 
proximal  tubule  cells  and  collecting  duct  cells. 
These  observations  suggest  that  the  combined  ad- 
ministration of  metals  causes  renal  damage  that 
appear  to  be  additive.  (Author's  abstract) 
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STUDY  OF  NITRATE  AND  NITRITE  IN 
THALE  SAP  SONGKLA:  WATER  QUALITY  OF 
THALE  SAP  SONGKLA  I, 

Prince   of  Songkla   Univ.    (Thailand).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
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LONG-TERM     CHANGES     IN     THE     LAKE 
MYVATN  ECOSYSTEM, 

Iceland  Univ.,  Reykjavik.  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 10609 


FADING  RECOVERY:  A  CONCEPTUAL 
MODEL  FOR  LAKE  VESIJARVI  MANAGE- 
MENT AND  RESEARCH, 

Lahti  Municipal  Lab.  (Finland). 

J.  Keto,  and  I.  Sammalkorpi. 

Aqua  Fennica  AQFEDI,  Vol.  18,  No.  2,  p  193-204, 

1988.  6  fig,  3  tab,  62  ref. 

Descriptors:  'Lake  management,  'Eutrophication, 
'Limnology,  'Lake  restoration,  Cyanophyta,  Fish 
management,  Phosphorus,  Lake  Vesijarvi,  Finland, 
Model  studies,  Phytoplankton,  Predation. 

Lake  Vesijarvi  has  a  long  history  of  eutrophication 
and  partial  recovery.  For  60  years,  poorly  treated 
sewage  from  the  City  of  Lahti  was  discharged  into 
the  Enonselka  basin.  The  annual  loading  rose  to  2 
g  P/sq  m  in  the  1960s.  Enonselka  became  the 
largest  highly  eutrophic  basin  in  Finland.  In  1976 
the  sewage  load  was  completely  diverted  from 
Lake  Vesijarvi.  Improvement  of  the  water  quality 
was  very  rapid  during  the  first  two  years,  but  in 
spite  of  improved  oxygen  conditions  and  reduced 
nutrient  levels,  summer  blooms  of  blue-green  algae 
persisted  in  the  1980s.  A  conceptual  model  was 
constructed  to  synthesize  the  available  information 
on  the  various  inter-connected  factors  having 
direct  or  indirect  effects  on  the  persistence  of 
phytoplankton  blooms  even  in  the  absence  of  ex- 
ternal loading:  fishing  and  fish  stock  management, 
food  web,  sediments  and  their  interactions.  The 
underlying  idea  of  the  model  is  that  the  doubling 
of  P  concentrations  via  internal  loading  and  the 
consequent  blooms  of  cyanobacteria  in  the  Enon- 
selka basin  are  maintained  by  the  present  fish  popu- 
lation both  directly  (by  benthivory  of  roach  and 
bream)  and  indirectly  (by  planktivory  of  roach, 
bream,  bleak  and  smelt).  Very  low  and  selective 
fishing  pressure,  directed  at  the  few  economically 
valuable  species  and  the  modest  stocks  of  predato- 
ry fish,  are  important  because  they  contribute  to 
the  high  biomass  of  coarse  fish.  An  ecological 
management  plan  is  presented  which  includes 
direct  measures  and  a  diverse  monitoring  program 
of  water  quality,  plankton,  macrophytes,  fish 
catches  and  fish  populations  to  estimate  the  effects 
of  the  implemented  measures.  (Sand-PTT) 
W89-10614 


LONG-TERM  CHANGES  IN  LITTORAL  HABI- 
TATS AND  COMMUNITIES  IN  LAKE  MIKO- 
LAJSKIE  (POLAND), 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-10615 


TOLERANCE  AND  STRESS  IN  A  POLLUTED 
ENVIRONMENT:  THE  CASE  OF  THE  MUM- 
MICHOG, 

Rutgers  -  The  State  Univ.,  Newark,  NJ.  Dept.  of 

Biological  Sciences. 

J.  S.  Weis,  and  P.  Weis. 

BioScience   BISNAS,   Vol.   39,   No.   2,   p   89-96, 

February  1989.  4  fig,  54  ref. 

Descriptors:  'Fish,  'Water  pollution  effects,  'Tox- 
icity, 'Methylmercury,  'Heavy  metals,  'Mercury, 
'Killifish,  Tolerance,  Stress,  Embryonic  growth 
stage,  Physiological  ecology,  Adaptation,  Fish 
eggs,  Life  history  studies. 

Populations  of  organisms  that  have  been  chronical- 
ly exposed  to  chemical  pollutants  may  develop 


increased  tolerance,  or  resistance,  to  those  toxi- 
cants. Tolerance  may  result  from  genetic  adapta- 
tion or  physiological  adaptation  to  the  polluted 
environment.  Studies  with  the  mummichog,  or  kil- 
lifish (Fundulus  heteroclitus)  have  shown  that  tol- 
erance can  be  restricted  to  certain  life  history 
stages  and  to  specific  toxins,  and  can  coexist  with 
signs  of  stress.  Development  of  tolerance  to  meth- 
ylmercury exposed  fish  results  in  decreased  salinity 
tolerance  and  tolerance  to  inorganic  mercury 
(HgC12)  of  eggs  and  embryos  and  slower  growth 
and  weakness  as  adults.  The  slower  regeneration 
ability  and  increased  mortality  in  methylmercury 
exposed  adults  probably  reflect  the  stress  of  living 
in  a  contaminated  environment.  The  fish  start  out 
as  tolerant  embryos,  but  their  larval  tolerance  is 
comparable  to  that  of  the  reference  population; 
when  they  reach  the  adult  stage  they  appear  to  be 
worn  down  and  stressed.  These  symptoms  include 
early  reproduction,  diminished  growth  and  regen- 
eration rate,  reduced  longevity  and  less  feeding. 
Possible  physiological  mechanisms  of  methylmer- 
cury tolerance  in  Fundulus  are  discussed.  Studies 
were  conducted  to  investigate  physiological  versus 
genetic  causes  for  the  methylmercury  tolerance; 
however,  no  evidence  for  physical  acclimation 
could  be  found.  (Sand-PTT) 
W89-10627 


EFFECTS  OF  TREATED  SEWAGE  ON  THE 
AVAILABILITY  OF  CADMIUM  TO  COHO 
SALMON, 

Seattle  Metro  Water  Quality  Lab.,  WA. 

J.  A.  Buckley,  and  G.  A.  Yoshida. 

Chemical  Speciation  and  Bioavailability,  Vol.   1, 

No.   1,  p  25-30,  April  1989.   1  fig,  2  tab,  39  ref. 

Descriptors:  'Water  pollution  effects,  'Bioavaila- 
bility, 'Path  of  pollutants,  'Cadmium,  'Salmon, 
'Biological  magnification,  'Fish,  'Wastewater  pol- 
lution, Chemical  reactions,  Ligands,  Effluents, 
Liver,  Gills,  Kidneys,  Alkalinity,  Organic  carbon. 

Juvenile  coho  salmon  exposed  for  30  days  to  dilu- 
tions of  sewage  treatment  effluent  (STPE)  with 
approximately  2  microgram  Cd/L  showed  in- 
creased Cd  in  liver,  gill,  and  kidney  tissues.  In  the 
liver  the  increase  was  unrelated  to  concentration  of 
STPE,  whereas  in  the  gills  some  treatment  effects 
were  apparent  in  the  lower  dilutions.  In  the  kid- 
neys Cd  concentration  varied  inversely  with  the 
percentage  of  STPE  and  levels  of  total  alkalinity  as 
well  as  total  organic  carbon  in  test  solutions.  The 
complexation  of  Cd  by  either  organic  or  inorganic 
ligands,  or  a  combination  of  the  two  reduced  the 
amount  available  to  juvenile  coho  salmon.  It  ap- 
pears that  the  ligands  in  STPE  complex  Cd  and 
cause  a  reduction  in  the  amount  available  to  bio- 
concentrate.  Neither  the  average  concentration  of 
total  Cd  nor  that  of  Chelex-labile  Cd  in  the  test 
solutions  was  indicative  of  Cd  bioavailability.  (Au- 
thor's abstract) 
W89-10637 


DIFFERENTIAL  SUSCEPTIBILITY  OF  A  FISH, 
TILAPIA  OREOCHROMIS  MOSSAMBICUS 
(TELEOSTEI,  CICHLIDAE)  TO  HEPATOCAR- 
CINOGENESIS  BY  DIETHYLNITROSAMINE 
AND  METHYLAZOXYMETHANOL  ACETATE, 
National  Univ.  of  Singapore.  Dept.  of  Zoology. 
J.  L.  Ding,  P.  L.  Hee,  and  T.  J.  Lam. 
Carcinogenesis  CRNGDP,  Vol.  10,  No.  3,  p  493- 
499,  March  1989.  4  fig,  1  tab,  27  ref.  Research  and 
Development  Assistance  Scheme  Grant  No.  BM/ 
85/06. 

Descriptors:  'Water  pollution  effects,  'Fish,  'Tila- 
pia,  'Fish  physiology,  'Liver,  'Carcinogens, 
'Diethylnitrosamine,  'Methylazoxymethanol  ace- 
tate, Toxicity,  Tumors,  Fry,  Spawning,  Tissue 
analysis,  Bioassay. 

Oreochromis  mossambicus,  commonly  known  as 
tilapia,  is  a  freshwater  teleost  with  a  wide  tolerance 
to  environmental  conditions.  Multiple  focal  lesions 
in  the  liver  were  observed  2  months  after  cessation 
of  a  one-month  long  treatment  with  100  ppm  dieth- 
ylnitrosamine. Cells  were  small  and  compact  and 
arranged  in  sheets.  Ultrastructurally,  these  cells 
have  abundant  endoplasmic  reticulum,  round  mito- 
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chondria,  less  conspicuous  golgi  apparatus  and  fat 
droplets.  Other  organs  like  the  intestines,  spleen, 
kidneys,  ovaries  and  pituitary  appeared  normal. 
Two  liver  inducible  enzymes  gamma-glutamyl 
transferase  and  tyrosine  aminotransferase  were  ele- 
vated by  5-and  3-fold  respectively.  Aggressive  mi- 
gration of  hepatocytes  was  observed  in  tumori- 
genic  liver  explants.  Vitellogenesis  and  early  em- 
bryological  development  appeared  unaffected  as 
the  female  fish  spawned  during  hepatocarcinogene- 
sis.  However,  their  fry  were  stunted  and  short- 
lived. To  compare  the  susceptibility  of  tilapia  to 
another  hepatocarcinagen,  the  fish  were  also  treat- 
ed with  methylazoxy methanol  acetate  at  10  ppm 
for  0.5-1  hr.  However,  methylazoxymethanol  ace- 
tate was  too  toxic  and  75%  of  the  fish  succumbed  1 
day  after  treatment.  Moreover,  after  2  months 
post-treatment,  neither  tumors  nor  change  in 
enzyme  activities  were  observed  in  any  organ. 
These  results  suggest  that  tilapia  could  be  a  usefui 
model  for  screening  and  differentiating  carcino- 
gens since  they  could  develop  liver  tumors  within 
only  2  months  after  treatment  with  diethylnitrosa- 
mine.  (Author's  abstract) 
W89- 10647 


BRACKISH-WATER  INVADERS  IN  THE 
RIVER  RHINE:  A  BIOINDICATION  FOR  IN- 
CREASED SALINITY  LEVEL  OVER  THE 
YEARS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

C.  den  Hartog,  F.  W.  B.  van  den  Brink,  and  G.  van 

der  Velde. 

Naturwissenschaften  NATWAY,  Vol.  76,  No  2  p 

80-81,  February  1989.  1  tab,  8  ref. 

Descriptors:  *Bioindicators,  'River  systems, 
•Brackish  water,  *Species  composition,  *Water 
pollution  sources,  Pollution  load,  Salinity,  River 
regulations,  Ecosystems,  Adaptation,  Nutrients, 
Foreign  waters,  Eutrophication,  Stagnant  water, 
Ships,  The  Netherlands. 

The  influence  of  pollution  and  the  shipping  traffic 
on  the  structure  and  functioning  of  the  ecosystem 
of  the  River  Rhine  has  been  disastrous.  Typical 
riverine  habitats  have  been  destroyed  by  regulation 
and  normalization  efforts.  The  increasing  load  of 
nutrients  and  system-foreign  contaminants  has 
greatly  reduced  the  self-purification  capacity  of  the 
river.  Many  sensitive  organisms  have  become  ex- 
tinct or  rare,  including  almost  all  fish  and  insects 
characteristic  of  river  systems.  The  present  fauna 
consists  mainly  of  the  same  species  which  occur  in 
eutrophic  stagnant  freshwater.  The  brackish-water 
species  are  found  commonly  near  Nijmegen,  close 
to  the  border  between  The  Netherlands  and  Ger- 
many. Undoubtedly  the  occurrence  of  brackish- 
water  species  in  the  freshwater  stretch  of  the  river 
is  a  result  of  the  increasing  salinity  of  the  Rhine, 
which  at  present  has  10  to  15  times  its  natural  salt 
content.  A  further  penetration  of  brackish-water 
species  can  be  expected,  as  long  as  dumping  of 
salts  in  the  River  Rhine  continues  at  the  present 
rate.  (Fish-PTT) 
W89-10658 


ECOLOGICAL  STATUS  OF  THE  SEDIMENT 
COMMUNITIES  OF  CASTRIES  HARBOUR,  ST 
LUCIA,  WEST  INDIES, 

Caribbean   Environmental    Health   Inst.,   Castries 

(St.  Lucia). 

D.  J.  Shim,  and  N.  C.  Singh. 

Ocean  &  Shoreline  Management,  Vol.  11,  No.  2  n 

145-158,  1988.  3  fig,  6  tab,  10  ref. 

Descriptors:  'Harbors,  'Species  diversity,  'Marine 
sediments,  'Marine  animals,  'West  Indies,  'Envi- 
ronmental effects,  River  mouth,  Storm  runoff, 
Wastes,  Ocean  dumping,  Species  composition. 

Castries  Harbour  is  St.  Lucia's  main  seaport,  con- 
taining recreational,  commercial,  and  residential 
sectors.  These  activities  naturally  have  some 
impact  on  the  water  quality  and  marine  life  of  the 
area.  The  harbor  receives  a  variety  of  inputs  in- 
cluding that  from  the  Castries  River,  stormwater 
runoff,  the  Castries  sewer  system,  and  waste  result- 
ing from  domestic  and  other  miscellaneous  activi- 
ties around  or  near  the  harbor's  periphery.  It  is  also 


subject  to  illegal  dumping.  A  study  of  the  macro- 
fauna  of  the  sediments  of  the  harbor,  using  commu- 
nity factors  and  diversity  indices,  shows  that  al- 
though the  outer  harbor  supports  a  healthy  com- 
munity, the  inner  section  shows  signs  of  environ- 
mental stress  resulting  from  a  variety  of  anthropo- 
genic influences  in  that  part  of  the  harbor.  In 
comparison  with  other  harbors  in  the  region,  how- 
ever, Castries  Harbor  appears  to  support  a  more 
healthy  and  diverse  community,  indicating  a  sub- 
stantially lower  level  of  environmental  stress 
(Fish-PTT) 
W89- 10662 


ALUMINIUM  AND  ACID  RAIN:  MITIGATING 
EFFECTS  OF  NACL  ON  ALUMINIUM  TOXICI- 
TY TO  BROWN  TROUT  (SALMO  TRUTTA 
FARIO)  IN  ACID  WATER, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Inst,  of  Toxicology. 
D.  Dietrich,  C.  Schlatter,  N.  Blau,  and  M.  Fischer. 
Toxicological  and  Environmental  Chemistry 
TXECBP,  Vol.  19,  Nos.  1  &  2,  p  17-23,  1989.  2  fig, 
4  tab,  16  ref.  Swiss  National  Research  Foundation 
Grant  No.  3.  137-0.85. 

Descriptors:  'Acid  rain,  'Trout,  'Mountain  lakes, 
'Water  pollution  effects,  'Aluminum,  Sodium 
chloride,  Fish  stocking,  Neutralization,  Toxicity, 
Hydrogen  ion  concentration,  Conductivity,  Salts, 
Electrolytes,  Survival,  Switzerland,  Norway. 

The  comparison  of  a  fish  stocking  experiment  in  a 
Swiss  mountain  lake  (Lake  Laiozza)  with  results 
obtained  in  a  South  Norwegian  lake  (Lake  Lier- 
yatn)  revealed  contradictory  results  as  to  the  toxic- 
ity of  the  respective  acid  water.  This  was  true  even 
though  the  pH,  aluminum  concentration,  conduc- 
tivity, and  ionic  composition  of  the  two  lakes 
proved  to  be  almost  identical.  Lake  Liervatn  water 
was  less  toxic  and  had  a  substantially  higher 
sodium  chloride  (NaCl)  concentration.  In  order  to 
answer  the  question  whether  NaCl  could  have  a 
mitigating  effect  on  pH-a!uminum  toxicity  to  fish, 
experiments  were  performed  in  the  laboratory 
using  'Synthetic  Laiozza,'  a  media  made  up  from 
deionized  water  and  salts  added  according  to  the 
concentrations  found  in  Lake  Laiozza.  Synthetic 
Laiozza  was  then  enriched  with  0,  0.125,  0.25,  and 
0.5  milliequivalents  (meq)  NaCl  per  liter  media. 
The  addition  of  0,  0.125,  0.25,  and  0.5  meq  NaCl 
per  liter  had  no  significant  effect  on  the  survival 
time  of  the  fish,  whereas  the  addition  of  4.0  meq 
NaCl  per  liter  resulted  in  longer  survival  of  the 
fish.  The  analyses  of  plasma  electrolytes,  on  the 
other  hand,  revealed  a  progressive  reduction  in 
electrolyte  loss  with  increasing  ambient  NaCl  con- 
centration. (Author's  abstract) 
W89- 10667 


MATHEMATICAL  MODEL  OF  THE  BROWN 
TIDE, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 
Applied  Mathematics  and  Statistics. 
For  primary  bibliographic  entry  see  Field  2L. 
W89- 10669 


EFFECTS  OF  HYDROCARBONS  ON  THE  SET- 
TING OF  THE  AMERICAN  OYSTER,  CRAS- 
SOSTREA  VIRGINICA,  IN  INTERTIDAL 
HABITATS  IN  SOUTHEASTERN  NORTH 
CAROLINA, 

North  Carolina  Univ.,  Wilmington.  Dept.  of  Biol- 
ogy 

C.  M.  Smith,  and  C.  T.  Hackney. 
Estuaries   ESTUDO,    Vol.    12,    No.    1,   p   42-48 
March  1989.  8  tab,  21  ref. 

Descriptors:  'Hydrocarbons,  'Oil,  'Gasoline, 
'Water  pollution  effects,  'Estuaries,  'Oil  pollu- 
tion, 'North  Carolina,  'Intertidal  areas,  'Oysters, 
Clams,  Barnacles,  Larvae. 

Effects  of  petroleum  covered  substrate  on  interti- 
dal oyster  spat  (Crassostrea  virginica)  set  were 
measured  at  three  intertidal  elevations  in  a  south- 
eastern North  Carolina  estuary.  Mercenaria  mer- 
cenaria  shells  were  coated  with  Bunker  C  crude  oil 
or  a  40:1  mixture  of  gasoline:2-cycle  engine  oil  and 
placed   intertidally   for  seven    13-d   periods.   Spat 


densities  were  significantly  lower  on  oil  treatments 
versus  control  and  gas-treated  shells  in  the  high 
intertidal  zone.  This  was  principally  attributed  to 
an  increased  sediment  coat  on  oiled  shells.  Maxi- 
mum spat  size  was  smaller  on  oil-treated  shells  at 
all  elevations  when  compared  to  gas  and  control 
shells,  indicating  that  setting  may  be  delayed  on 
oiled  shells.  For  all  experimental  13-d  periods  in 
the  low  intertidal  zone  and  for  three  periods  in  the 
mid-tidal  zone,  barnacle  densities  (primarily  Ba- 
lanus  improvisus  and  B.  eburneus)  were  significant- 
ly greater  on  oiled  shells  than  on  control  shells 
(Author's  abstract) 
W89- 10672 


SIMPLE  MODEL  SYSTEM  FOR  SMALL 
SCALE  IN  VITRO  STUDY  OF  ESTUARINE 
SEDIMENT  ECOSYSTEMS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Genetics  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10702 


EFFECT  OF  SELENIUM  ON  REPRODUCTIVE 
BEHAVIOR  AND  FRY  OF  FATHEAD  MIN- 
NOWS, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences. 

M.  Pyron,  and  T.  L.  Beitinger. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  42,  No.  4,  p  609-613 
April  1989.  2  fig,  17  ref. 

Descriptors:  'Heavy  metals,  'Water  pollution  ef- 
fects, 'Fish,  'Selenium,  Animal  behavior,  Repro- 
duction, Spawning,  Bioassay,  Sublethal  effects, 
Mortality. 

Because  selenium  has  been  shown  to  accumulate  in 
gonads  of  fish,  with  subsequent  reproductive  ef- 
fects, an  attempt  was  made  to  determine  if  expo- 
sure to  water-borne  selenium  would  adversely 
impact  reproductive  behavior  in  fathead  minnows. 
Behaviors  were  observed  in  38-1  aquaria  containing 
split-polyvinyl  chloride  tubing  in  lengths  of  8  cm 
for  nest  sites.  Measured  concentrations  of  selenium 
in  water  samples  were  66  mg/1,  36  mg/1,  and  20 
mg/1  for  nominal  concentrations  of  60  mg/1,  30 
mg/1,  and  20  mg/1,  respectively.  Five  fish  exposed 
to  60  mg/I  died  during  the  24-hr  exposure  period 
and  the  other  five  fish  in  this  group  died  within  24 
hr  of  exposure.  Only  one  death  occurred  among 
the  fish  exposed  to  30  mg/1  and  there  was  no 
mortality  in  the  20  mg/1  treatment  group.  Expo- 
sures to  selenium  at  concentrations  of  20  and  30 
mg/1  for  24  hr  had  no  noticeable  effect  on  the 
reproductive  behaviors  monitored.  In  general,  all 
observed  behaviors  were  present  in  both  control 
and  exposed  fish.  Although  the  reproductive  be- 
haviors were  typical,  and  included  gamete  release 
and  fertilization,  the  offspring  tended  to  have 
edema  and  low  survival.  These  results  suggest  that 
the  reproductive  behavior  of  fathead  minnow  does 
not  make  a  good  bioassay  model  at  least  for  seleni- 
um, but  survival  and  condition  of  the  fry  are  more 
sensitive.  Although  the  reproductive  behavior  of 
individual  fathead  minnows  is  quite  variable,  the 
overall  behavior  appears  to  be  quite  insensitive  to 
water-borne  selenium.  (Rochester-PTT) 
W89- 10739 


EFFECTS  OF  PHENOL  EXPOSURE  ON  THE 
THERMAL  TOLERANCE  ABILLTY  OF  THE 
CENTRAL  STONEROLLER  MINNOW, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
N.  Chagnon,  and  I.  Hlohowkyj. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  42,  No.  4,  p  614-619, 
April  1989.  1  fig,  23  ref. 

Descriptors:  'Organic  compounds,  'Water  pollu- 
tion effects,  'Fish,  Phenols,  Bioassay,  Sublethal 
effects,  Thermal  tolerance,  Water  temperature, 
Critical  thermal  maximum. 

The  effects  of  sublethal  phenol  exposure  on  the 
thermal  tolerance,  measured  as  critical  thermal 
maxima  (CTMax)  of  the  central  stoneroller 
minnow    (Campostoma    anomalum)    were    deter- 
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mined.  During  sublethal  exposure  the  measured 
concentrations  of  phenol  varied  by  no  more  than 
6%  from  the  nominal  concentrations  of  6.0,  8.0, 
10.0,  and  12.0  mg/1.  The  acute  sublethal  exposure 
resulted  in  a  significant  lowering  of  thermal  toler- 
ance in  fish  at  each  acclimation  temperature.  For 
fish  acclimated  at  7.5C,  the  control  group  had  a 
mean  CTMax  of  28.8  C.  The  control  value  did  not 
differ  significantly  (p>0.05)  from  the  mean  values 
determined  for  the  6.0,  8.0,  or  10.0  mg/1  exposure 
groups.  The  mean  CTMax  value  (27.1  C)  for  the 
12  mg/1  exposure  group  did  not  differ  significantly 
from  the  10  mg/1  group,  but  was  significantly 
reduced  from  the  values  for  the  control  and  other 
exposure  groups.  The  mean  CTMax  value  for  con- 
trol fish  acclimated  at  23  C  was  35.8  C.  No  signifi- 
cant differences  (p>0.5)  were  found  among 
CTMax  values  for  control,  6.0  (35.5  C),  and  8.0 
mg/1  (35.3  C)  test  groups.  Central  stoneroller  min- 
nows exposed  to  a  phenol  concentration  of  10  mg/ 
1  had  a  mean  CTMax  value  (34.7  C)  that  did  not 
differ  from  the  CTMax  of  fish  exposed  to  8.0  mg/1, 
but  was  significantly  lower  than  the  values  for  the 
control  and  6.0  mg/1  groups  (p<0.05).  The  mean 
CTMax  value  determined  for  the  12  mg/1  test 
group  (32.9  C)  was  significantly  reduced  from  the 
values  determined  for  the  control  and  other  expo- 
sure groups.  These  results  indicate  that  acute  expo- 
sure to  sublethal  concentrations  of  phenol  acts  to 
decrease  thermal  tolerance  in  stoneroller  minnows. 
(Rochester-PTT) 
W89- 10740 


CHEMICAL  AND  BIOLOGICAL  IMPACT  OF 
EFFLUENT  FROM  EDIBLE  BAMBOO  SHOOT 
CANNING  FACTORY  ON  A  STREAM, 

Kitakyushu    Municipal    Inst,    of    Environmental 

Health  Sciences  (Japan). 

N.  Ueda,  S.  Ishikawa,  K.  Kadokami,  Y.  Uchimura, 

and  K.  Baba. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  4,  p  628-233, 

April  1989.  4  fig,  2  tab,  9  ref. 

Descriptors:  "Japan,  *Water  pollution  effects,  "Ef- 
fluents, "Food-processing  wastes,  "Bioindicators, 
Diatoms,  Chemical  oxygen  demand,  Biological 
oxygen  demand,  Phosphorus,  Nutrients,  Aquatic 
fungi,  Performance  evaluation,  Comparison  stud- 
ies. 

The  influence  of  effluent  from  a  factory  preparing 
edible  bamboo  shoot  on  chemical  parameters  and 
epilithic  diatoms  in  the  Ouma  River  (Japan)  was 
examined  when  effluent  was  being  discharged  and 
when  it  was  not.  When  effluent  was  discharged 
into  the  river,  the  increase  in  concentrations  be- 
tween the  upstream  station  and  the  one  down- 
stream of  the  factory  in  chloride  and  total  nitrogen 
was  slight,  and  for  COD,  BOD,  and  total  phospho- 
rus the  increases  were  slightly  greater.  In  contrast, 
increases  in  diatom  densities  were  obvious.  When 
the  factory  stopped  operating,  the  densities  of  epi- 
lithic diatoms  at  the  two  downstream  stations 
quickly  decreased  to  the  same  level  as  the  density 
at  station  1.  At  stations  downstream  from  the  fac- 
tory, tolerant  genera  such  as  Gomphenema,  Cym- 
bella,  Navicula,  and  Nitzschia,  increased  in  per- 
centage abundance.  In  addition,  a  large  amount  of 
Sphaerotilus  was  seen  in  addition  to  epilithic  dia- 
toms at  these  stations.  From  these  results,  it  ap- 
pears that  the  epilithic  diatoms  living  in  the  river 
reflected  the  degree  of  pollution  more  sensitively 
than  the  chemical  parameters  in  this  situation 
where  pollution  is  not  that  severe  (discharge  meas- 
ured at  less  than  1/1 50th  the  discharge  in  the 
river).  (Rochester-PTT) 
W89-10741 


SUBLETHAL  EFFECTS  OF  PHENANTHRENE, 
NICOTINE,  AND  PINANE  ON  DAPHNIA 
PULEX, 

National  Fisheries  Research  Center-Great  Lakes, 

Ann  Arbor,  MI. 

J.  F.  Savino,  and  L.  L.  Tanabe. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  5,  p  778-784, 

May  1989.  1  fig,  3  tab,  11  ref. 

Descriptors:  "Bioassay,  "Water  pollution  effects, 
"Organic  compounds,  "Nicotine,  "Pinane,  "Daph- 


nia,  "Sublethal  effects,  Phenanthrene,  Gas  chroma- 
tography, Reproduction,  Growth,  Lowest-observ- 
able-effect  concentration. 

Static-renewal,  chronic  bioassays  were  conducted 
for  16  days  to  test  the  effect  of  phenanthrene, 
nicotine,  or  pinane  on  growth  and  reproduction  of 
Daphnia  pulex.  Gas  chromatography  demonstrated 
that  the  concentrations  of  the  contaminants  in  test 
chambers  decreased  rapidly,  and  by  48  hr  was 
<25%  of  the  expected  concentration  for  all  chemi- 
cals. Estimated  lowest-observable-effect  concentra- 
tions (LOECs)  were  based  on  nominal  concentra- 
tions instead  of  actual  concentrations  and  therefore 
represent  upper  limits.  The  actual  concentrations 
of  phenanthrene,  nicotine,  and  pinane  were  much 
lower  than  the  nominal  concentrations,  possibly 
due  to  adsorption  to  glassware,  the  volatility  of 
these  contaminants,  and  uptake  by  organisms.  Fe- 
cundity and  growth  of  daphnids  decreased  as  the 
nominal  concentration  of  phenanthrene  increased 
from  0.06  to  0.13  mg/L.  The  LOEC  (0.06  mg/L) 
was  about  16%  of  the  48-hr  EC50  reported  else- 
where. At  0.13  mg/L  phenanthrene,  the  mortality 
was  about  60%  and  fecundity  approached  zero. 
Nicotine  also  significantly  reduced  growth  and 
fecundity  of  daphnids  at  nominal  concentrations 
from  0.02  to  0.24  mg/L.  The  LOEC  for  length  was 
0.07  mg/L.  The  LOEC  for  fecundity  was  0.18  mg/ 
L,  75%  of  the  reported  48-hr  EC50  for  nicotine; 
fecundity  approached  zero  at  0.24  mg/L  and  mor- 
tality was  about  70%  at  this  concentration.  In- 
creasing concentrations  of  pinane  significantly  re- 
duced growth  and  fecundity.  The  LOEC  for  both 
growth  and  fecundity  was  nominally  0.1  mg/L. 
This  LOEC  also  appeared  to  be  at  a  threshold, 
since  growth  and  fecundity  were  not  affected  at 
this  concentration  in  one  replicate.  No  neonates 
were  observed  at  0.50  mg/L.  Hence,  sublethal 
effects  of  pinane  increased  greatly  from  0.1  to  0.5 
mg/L,  and  mortality  was  complete  at  0.7  mg/L. 
(Rochester-PTT) 
W89- 10743 


EFFECTS  OF  DIELDRIN,  DIMETHOATE,  AND 
PERMETHRIN  ON  TETRAHYMENA  PYRI- 
FORMIS, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

S.  Kumar,  R.  Lai,  and  P.  Bhatnagar. 

Environmental  Pollution  ENPOEK,  Vol.  57,  No. 

4,  p  275-280,  1989.  1  tab,  14  ref. 

Descriptors:  "Pesticides,  "Protozoa,  "Water  pollu- 
tion effects,  "Insecticides,  "Dieldrin,  "Dimethoate, 
"Permethrin,  Bioassay,  Morphology,  Mortality, 
Population  dynamics,  Pesticides. 

The  effects  of  dieldrin,  dimethoate,  and  permethrin 
on  the  growth  of  the  holotrichous  ciliate  Tetrahy- 
mena  pyriformis  were  studied  for  5  days  in  labora- 
tory cultures  at  approx  27  C.  Concentrations  of  1, 
10,  50,  and  100  microgram/1  of  each  insecticide 
were  used.  T.  pyriformis  proved  very  sensitive  to 
dieldrin  and  dimethoate  which  produced  approxi- 
mately 8 1  %  and  84%  inhibition  of  growth  within 
two  days.  Dieldrin  caused  rounding  of  cells, 
whereas  dimethoate  induced  cell  lysis.  Dimethoate 
also  triggered  a  general  mucocyst  discharge.  Per- 
methrin induced  no  morphological  alterations. 
Population  growth  actually  was  greater  than  the 
control  level  in  permethrin-treated  cultures  (1  and 
10  microgram/1)  after  2  days,  although  the  higher 
two  concentrations  appeared  to  be  inhibitory. 
After  5  days,  the  inhibitory  effects  of  all  three 
insecticides  were  less  pronounced.  (Rochester- 
PTT) 
W89-10752 


EFFECT  OF  LINDANE  ON  NUCLEIC  ACIDS, 
PROTEIN  AND  CARBOHYDRATE  CONTENT 
IN  TETRAHYMENA  PYRIFORMIS, 

Mosul  Univ.  (Iraq).  Dept.  of  Biology. 
K.  A.  K.  Al-Chalabi,  and  B.  H.  A.  Al-Khayat. 
Environmental  Pollution  ENPOEK,  Vol.  57,  No. 
4,  p  281-287,  1989.  5  fig,  23  ref. 

Descriptors:  "Protozoa,  "Lindane,  "Water  pollu- 
tion effects,  "Insecticides,  Metabolism,  Bioassay, 
Sublethal  effects,  Deoxyribonucleic  acid,  Ribonu- 
cleic acid,  Proteins,  Carbohydrates,  Pesticides. 


The  effects  of  lindane  at  20,  40,  60,  and  80  micro- 
gram/ml  on  the  nucleic  acid,  protein,  and  carbohy- 
drate content  of  Tetrahymena  pyriformis  were  ex- 
amined in  at  approximately  23  C.  Observations 
were  made  at  24,  48,  and  72  hr.  All  test  concentra- 
tions inhibited  the  synthesis  of  DNA,  RNA,  pro- 
tein, and  carbohydrate  contents.  The  degree  of 
inhibition  increased  with  increasing  toxicant  con- 
centration. Protein  content  was  most  affected.  The 
results  demonstrate  that  macromolecule  synthesis 
in  T.  pyriformis  is  adversely  affected  by  lindane  in 
the  water.  (Rochester-PTT) 
W89-10753 


SULPHITE  AND  SULPHATE  CONCENTRA- 
TIONS IN  WEATHERING  PRODUCTS  OF 
SANDY  LIMESTONE  AND  IN  DEPOSITION 
SAMPLES, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-10754 


MERCURY  INDUCED  TIME-DEPENDENT  AL- 
TERATIONS IN  LIPID  PROFILES  AND  LIPID 
PEROXIDATION  IN  DIFFERENT  BODY 
ORGANS  OF  CAT-FISH  HETEROPNEUSTES 
FOSSILIS, 

Jawaharlal  Nehru  Medical  Coll.,  Aligarh  (India). 
Interdisciplinary  Brain  Research  Centre. 
Y.  Bano,  and  M.  Hasan. 

Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  24,  No.  2,  p  145-166,  April  1989.  5 
tab,  36  ref. 

Descriptors:  "Toxicity,  "Water  pollution  effects, 
•Mercury,  "Metabolism,  "Sublethal  effects, 
"Heavy  metals,  Bioassay,  Lipids,  Catfish,  Phos- 
pholipids, Cholesterol,  Tissue  analysis,  Fish  physi- 
ology. 

The  effects  of  mercuric  chloride  (HgC12)  on  lipid 
profiles  and  lipid  peroxidation  in  different  body 
organs  of  freshwater  cat-fish  were  studied.  Daily 
exposure  to  HgC12  was  0.2  mg/1  for  10,  20,  and  30 
days  resulted  in  depletion  of  total  lipids  in  the 
brain,  although  the  content  of  phospholipids  in- 
creased significantly  at  30  days.  Significant  diminu- 
tion in  C/P  ratio  was  discernible  with  30  days  of 
exposure  following  mercury  toxicosis.  Liver  exhib- 
ited elevated  levels  of  total  lipids,  phospholipids, 
cholesterol,  and  C/P  ratio.  Interestingly,  kidney 
showed  marked  decrease  in  the  concentration  of 
total  lipids,  cholesterol,  and  C/P  ratio  at  higher 
exposure.  However,  the  phospholipid  values  in- 
creased during  the  longer  exposure.  The  content  of 
total  lipids  and  phospholipids  was  high  in  muscle 
but  the  level  of  cholesterol  and  C/P  ratio  were 
depleted.  Significant  increments  in  lipid  peroxida- 
tion in  brain,  liver,  and  muscle.  In  kidney,  the  rate 
of  lipid  peroxidation  was  reduced  significantly. 
The  results  suggest  that  exposure  to  HgC12  en- 
hances the  peroxidation  of  endogenous  lipids  in 
brain,  liver,  and  muscle.  (Author's  abstract) 
W89-10767 


DATA  TO  THE  TOXIC  EFFECT  OF  K-OTH- 
RINE  ON  CRUSTACEANS, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

M.  Presing. 

Archiv  fuer  Hydrobiologie  AHYFA4,  Vol.   114, 

No.  4,  p  621-629,  February   1989.  4  fig,   14  ref. 

Descriptors:  "Water  pollution  effects,  "Toxicity, 
"Insecticides,  "Pesticides,  "Crustaceans,  Copepods, 
Gammarus,  Daphnia,  Median  tolerance  limit,  Hun- 
gary. 

The  insecticide  K-Othrine,  containing  deltamethrin 
as  an  active  ingredient,  was  tested  with  respect  to 
its  toxicity  on  four  crustacean  species  inhabiting 
Lake  Balaton,  Hungary,  and  its  tributaries.  The 
copepod  Eudiaptomus  gracilis  and  the  amphipod 
Gammarus  roeseli  were  collected  from  Lake  Bala- 
ton; The  waterfleas  Daphnia  hyalina  and  D.  magna 
were  cultured  in  the  laboratory.  LC50  values  for 
K-Othrine  in  28,  48,  and  96  hour  tests  were:  0.08, 
0.05,  and  0.024  microg/L  for  E.  gracilis;  0.2,  0.09, 
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and  0.03  microg/L  for  G.  roeseli;  0.35,  0.03,  and 
0.013  microg/L  for  D.  hyalina;  and  26.0,  2.5,  and 
1.0  microg/L  for  D.  magna.  In  reproduction  tests 
performed  over  three  generations  of  D.  hyalina,  K- 
Othrine  significantly  decreased  the  number  of  off- 
spring and  delayed  the  time  of  first  births  at  initial 
concentrations  of  0.005  and  0.01  microg/L,  as 
compared  with  animals  kept  in  control  filtered  lake 
water.  K-Othrine,  reaching  the  lake  in  similar  con- 
centrations as  Malathion  (0.1-132  microg/L  in 
1979),  may  be  toxic  to  both  freshwater  inverte- 
brates and  fishes.  (Author's  abstract) 
W89- 10789 


DISTRIBUTION  OF  ZOOBENTHOS  IN  LITTO- 
RAL OF  TWO  LAKES  DIFFERING  IN 
TROPHY, 

Akademia  Rolnicza,  Lublin  (Poland).  Dept.  of  Zo- 
ology and  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-10791 


EFFECT  OF  INDUSTRIAL  POLLUTION  ON 
SEAFOOD  CONTENT  AND  DIETARY  INTAKE 
OF  TOTAL  AND  METHYLMERCURY, 

Zagreb  Univ.  (Yugoslavia).  Inst,  for  Diabetes,  En- 
docrinology and  Metabolic  Diseases. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10795 


ENVIRONMENTAL  STRESS  IN  FIVE  AQUAT- 
IC ECOSYSTEMS  IN  THE  FLOODPLAIN  OF 
THE  RIVER  RHINE, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
W.  Admiraal,  E.  D.  de  Ruyter  van  Steveninck,  and 
H.  A.  M.  de  Kruijf. 

The  Science  of  the  Total  Environment  STENDL 
Vol.  78,  p  59-75,  January  1989.  8  fig,  5  tab,  37  ref. 

Descriptors:  'Ecological  effects,  *Rhine  River, 
•Aquatic  populations,  *Flood  plain  management, 
♦Stress,  *Water  pollution  effects,  Ecosystems, 
Brackish  water,  Estuarine  environment,  Intertidal 
areas,  Coastal  waters,  Dikes,  Lakes,  Suspended 
sediments,  Flushing,  Shallow  water,  Organic 
wastes,  Pollutants,  Eutrophication,  Selective 
media,  Species  diversity,  Food  chains,  Europe. 

General  theories  of  stress  ecology  were  applied  to 
aquatic  communities  in  the  floodplain  of  the  pollut- 
ed River  Rhine.  These  communities  inhabited  (1)  a 
brackish  section  of  the  Ems-Dollard  estuary  with 
large  intertidal  fiats,  (2)  the  coastal  waters  of  the 
North  Sea  and  the  adjacent  Wadden  Sea,  (3)  a 
former  estuary  of  the  Rivers  Rhine  and  Meuse:  the 
newly  endiked  Lake  Grevelingen,  (4)  the  shallow 
Loosdrecht  Lakes,  and  (5)  the  lower  River  Rhine. 
These  systems  are  characterized  by  natural  pertur- 
bations, such  as  suspension  of  sediments  and  flush- 
ing of  the  shallow  waters.  Organic  pollution,  eu- 
trophication, and  chemical  pollution  reinforce  the 
natural  tendency  to  severe  selection  in  the  commu- 
nities, in  extreme  cases  leading  to  an  abundance  of 
small  and  opportunistic  species  participating  in  rel- 
atively simple  food  chains.  Signs  of  ecosystem 
distress  were  detectable  in  all  five  ecosystems.  The 
application  of  Odum's  theory  on  stimulation  and 
inhibition  of  ecosystems  helped  in  identifying  the 
positive  impact  of  man.  The  role  of  stress  in  natu- 
ral aquatic  ecosystems  in  the  delta,  together  with 
observations  on  ecological  recovery  under  reduced 
man-made  perturbation,  suggest  that  there  is  scope 
for  effective  water  management  that  exploits  the 
resilience  of  these  ecosystems.  (Fish-PTT) 
W89- 10796 


AND  DIBENZOFURANS:  AN  EXPOSURE 
COMMITMENT  ASSESSMENT  FOR  2,3  7  8- 
TCDD, 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10798 


MUTAGENICITY  OF  REFUSE  LEACHATE 
FROM  A  MUNICIPAL  INCINERATOR, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 
A.  Kamiya,  Y.  Ose,  and  Y.  Sakagami. 
The  Science  of  the  Total  Environment  STENDL 
Vol.  78,  p  131-145,  January  1989.  8  fig,  4  tab,  29 
ref. 

Descriptors:  *Leachates,  'Municipal  wastes,  'In- 
cineration, 'Water  pollution  sources,  'Water  pol- 
lution effects,  'Solid  waste  disposal,  'Mutagenic- 
ity, Volatility,  Aromatic  compounds,  Tobacco, 
Bioassay,  Ocean  dumping. 

Refuse  leachate  is  produced  from  solid  waste 
stocked  in  the  deposit  area  of  municipal  incinerator 
plants.  The  mutagenicity  of  refuse  leachate  from  a 
municipal  incinerator  was  studied  by  the  highly 
sensitive  liquid  rec-assay  and  the  solvent  extraction 
method  of  the  Ames  assay.  Volatile  components 
were  found  to  be  negative,  and  nonvolatile  compo- 
nents positive,  in  the  Ames  assay  and  the  leachate 
was  found  to  have  DNA-damaging  capacity  in  the 
liquid  rec-assay  with  S-9  mix.  Polynuclear  aromat- 
ic hydrocarbons  derived  from  tobacco  ash  and 
carbonyl  compounds  generated  by  the  putrefaction 
of  foods  were  confirmed  to  be  main  contributors  to 
DNA-damaging  capacity  and  mutagenicity  in 
refuse  leachate.  Most  refuse  leachate  is  incinerated 
and  the  residues  dumped  in  the  ocean;  this  is  likely 
to  cause  harmful  local  pollution  and  this  dumping 
should  be  stopped.  (Fish-PTT) 
W89- 10799 


PHOTOCHEMICAL  CONVERSION  OF 
CHLORINATED  PHENOLIC  SUBSTANCES  IN 
AQUATIC  MEDIA  AS  STUDIED  BY  AOX  AND 
MICROTOX  TESTS, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

For  primary  bibliographic  entry  see  Field  5B 
W89- 10797 


HUMAN  EXPOSURE  TO  ENVIRONMENTAL 
POLYCHLORINATED     DIBENZO-P-DIOXINS 


METHODS   FOR   DETERMINING   TOXICITY 

OF      POLLUTANTS      DISCHARGED      INTO 

WATERS  (METODY  OKRESLANIA  TOKSYCZ- 

NOSCI   ZANIECZYSZCZEN   WPROWADZAN- 

YCH  DO  WOD), 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

B.  Slomczynska. 

Wiadomosci  Ekologiczne  WEKLAF,  Vol  34  No 

3,  p  307-323,  1988.  59  ref.  English  summary. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Testing  procedures,  Mortality,  Population  expo- 
sure, Tissue  analysis,  Biological  properties,  Stand- 
ards. 

Methods  used  to  determine  the  toxicity  of  different 
pollutants  discharged  into  waters  were  reviewed. 
Basic  methodological  guidelines  are  given,  con- 
cerning the  design  of  tests,  required  equipment, 
time  of  exposure  to  a  toxicant,  and  range  of  its 
concentrations,  type  of  diluent,  and  selection  of 
test  organisms.  Based  on  the  literature  review,  two 
basic  groups  of  methods  used  in  studies  of  this  kind 
are  defined  and  characterized:  (1)  recording  paral- 
ysis and  death,  and  (2)  recording  physiological 
changes  in  organisms.  Within  the  second  group, 
three  subgroups  are  described  recording  changes 
in  (a)  tissues  and  organs,  (b)  behavior  and  reflexes, 
and  (c)  physiological  processes.  The  characteristics 
of  the  methods  include  their  suitability  for  biologi- 
cal monitoring  of  the  input  of  pollutants  and  for 
determining  'safe'  concentrations  of  toxicants  dis- 
charged into  waters.  Data  on  the  standardization 
and  normalization  of  such  methods  is  presented 
(Fish-PTT) 
W89- 10806 


CULTURE  TECHNIQUES  FOR  THREE 
FRESHWATER  MACROINVERTEBRATE  SPE- 
CIES AND  THEIR  USE  IN  TOXICITY  TESTS, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10813 


POLLUTION  OF  THE  SEA:  TOXICITY  OF 
WATER-INSOLUBLE  FUEL  AND  OF  MERCU- 
RIC CHLORIDE  (POLLUTION  DU  MILIEU 
MARIN  TOXICITE  DU  FUEL  ROSE  ET  DU 
DICHLORURE  DE  MERCURE), 
Institut  National  Scientifique  et  Technique  d'O- 
ceanographie  et  de  Peche,  Salammbo  (Tunisia) 
O.  Beji.  ' 

Bulletin  de  1'Institut  National  Scientifique  et  Tech- 
nique d'Oceanographie  et  de  Peche  BNSSEE,  Vol 
12,  p  53-61,  1985.  1  fig,  2  tab,  12  ref.  English 
summary. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Oil  pollution,  'Heavy  metals,  Mercuric  chloride, 
Fish,  Bioaccumulation. 

In  laboratory  tests  of  the  toxicity  of  mercuric 
chloride  (0.001-50  mg/L)  for  salt  water  fish  there 
was  at  first  an  apparent  phase  of  inactivity.  This 
phase  corresponds  to  the  time  during  which  the 
mercury  is  absorbed  and  accumulated  by  the  fish 
(sea  bass,  tuna,  etc).  The  mercury  compound  oper- 
ated slowly  and  its  toxicity  increased  with  time  of 
exposure  in  the  toxic  solution  (24  to  48  hr).  The 
water  insoluble  fuel  was  found  to  be  non-toxic  in 
24  to  48  h  exposures,  even  for  the  maximal  dose 
tested  (2  ml/L).  (Peters-PTT) 
W89-10850 


OIL  SPILL  DISPERSANT  TOXICITY  ON  FISH 
AND  MOLLUSC, 

M.  Belkhir,  and  M.  Hadj  Ali  Salem. 
Bulletin  de  1'Institut  National  Scientifique  et  Tech- 
nique d'Oceanographie  et  de  Peche  BNSSEE,  Vol 
13,  p  13-18,  1986.  1  fig,  6  tab,  4  ref. 

Descriptors:   'Oil  spills,   'Toxicity,   'Dispersants, 

'Fish,  'Mollusks,  Lethal  limit. 

The  toxicity  of  dispolene  32S  (an  oil  spill  dispers- 
ant)  was  tested  on  three  kinds  of  fish  (Mugil 
ramada  Atherina  hepsetus,  Aphanius  fasciatus)  and 
two  kinds  of  Mollusks  (Mytilus  gallaprovincialis 
and  Tapes  decussatus).  Determination  of  LC-10, 
LC-50  and  LC-90,  the  lethal  concentration  which 
kills  10%,  50%  and  90%,  respectively,  of  test 
organisms  in  24  hours,  shows  that  dispolene  32S  is 
very  toxic  and  can  be  considered  as  a  harmful 
product  even  when  used  at  low  levels.  The  reac- 
tion time  differs  from  one  test  organism  to  another; 
Mugil  and  Atherina  were  more  sensitive  than 
Aphanius  and  the  mollusks  were  the  most  resistant 
of  the  organisms  tested.  It  protects  itself  by  with- 
drawing into  itself.  (Author's  abstract) 
W89-10852 


TOXICITY  OF  THE  DEGRADATION  PROD- 
UCTS OF  TEEPOL,  NEOCIDE,  AND  MERCU- 
RIC CHLORIDE  ON  ALEVINS  OF  SEA  BASS 
AND  MULLET  (TOXICITE  DES  PRODUITS  DE 
DEGRADATION  DU  TEEPOL  DU  NEOCIDE 
ET  DU  DICHLORURE  DE  MERCURE  VIS-A- 
VIS DE  ALEVINS  DE  LOUP  DE  DU  MULED, 
O.  Benji,  and  M.  Hadj  Ali  Salem. 
Bulletin  de  1'Institut  National  Scientifique  et  Tech- 
nique d'Oceanographie  et  de  Peche  BNSSEE,  Vol 
13,  p  79-88,  1986.  4  fig,  1  tab,  7  ref.  English 
summary. 

Descriptors:  'Pesticides,  'Mercury,  'Toxicity, 
'Biodegradation,  'Fish,  'Heavy  metals,  Mortality, 
Laboratory  studies,  Bacteria. 

Tests  on  the  toxicity  of  Teepol,  Neocide,  and 
mercuric  chloride  conducted  on  alevins  of  sea  bass 
and  mullet  in  laboratory  aquaria  indicated  that  the 
toxicity  decreases  with  the  length  of  test  time. 
Inactivation  begins  following  a  latent  period 
during  which  the  bacterial  enzymes  necessary  for 
degradation  are  induced.  After  this  period,  the 
biodegradation  is  very  fast  for  Teepol  (3  days); 
longer  for  mercuric  chloride  (7  days),  and  Neocide 
(12  days).  (Author's  abstract) 
W89-10853 


INFLUENCE  OF  UREA  TOP  DRESSING  OF 
FOREST  WATER  CATCHMENT  AREAS  ON 
THE      BIOLOGICAL      SUFFICIENCY      AND 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


WATER  QUALITY  OF  MOUNTAIN  STREAMS. 
II  COMPOSITION,  ABUNDANCE  AND 
STRUCTURE  OF  THE  BENTHIC  COMMUNI- 
TIES (VLIYANIE  NA  TORENETO  C  UREYA 
NA  GORSKI  VODOSBARI  VERKHI  BIOLO- 
GICHNATE  P'LNOTSENNOST  I  KACHES- 
VATA  NA  VODITE  V  PLANTNSKI  POTOTSI. 
II  SISTAV,  OBILIE  I  STRUKTURA  NA 
D'NNITE  S'OBSHCHESTVA), 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10856 


HEAVY  METAL  INHIBITION  OF  RESTING 
NITRIFYING  BACTERIA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Environ- 
mental Engineering. 
A.  M.  Ibrahim. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,   1989.  p  309-311,   1  fig,   1  tab,   11   ref. 

Descriptors:  *Water  pollution  effects,  *Toxic 
wastes,  *Heavy  metals,  *Wastewater  treatment, 
•Nitrification,  *Bacteria,  Nickel,  Lead,  Chromium, 
Microbiological  studies,  Biological  treatment. 

All  heavy  metals  are  potentially  harmful  to  micro- 
organisms at  some  level  of  exposure  and  absorp- 
tion. Increased  industrialization  and  domestic  ac- 
tivities have  accelerated  the  biogeochemical  cy- 
cling of  many  elements,  including  heavy  metals, 
causing  increased  deposition  of  elevated  amounts 
of  these  metals  into  natural  ecosystems,  both  aquat- 
ic and  terrestrial.  Unfortunately,  it  is  known  that 
nitrifying  microorganisms  are  more  susceptible  to 
heavy  metal  inhibition  than  are  the  microorganisms 
primarily  responsible  for  the  oxidation  of  carbona- 
ceous material.  This  study  was  developed  to  ascer- 
tain the  relative  susceptibility  of  nitrifying  bacteria 
under  resting  versus  active  metabolic  conditions  by 
investigating  the  effect  of  the  three  metals  (lead, 
nickel  and  chromium)  upon  the  rate  of  respiration 
of  resting  and  active  nitrifying  bacteria.  Changes  in 
respiration  rate  were  used  as  the  quantitative 
benchmark  for  inhibitory  response,  following  one 
hour  exposure  periods.  Lead  appeared  to  be  more 
inhibitive  than  nickel  or  chromium  to  the  respira- 
tion rate  of  an  enriched  nitrifier  culture.  The  inhib- 
itory ranking  of  the  three  tested  heavy  metals 
appeared  as  follows:  Pb  <  Ni  <  Cr.  This  observa- 
tion was  in  general  agreement  with  previous  re- 
ports. Furthermore,  direct  comparisons  of  inhibi- 
tion levels  for  active  and  resting  nitrifiers  show 
that  the  active  cells  have  more  relative  sensitivity 
to  these  metals  than  during  their  substrate-limited 
resting  stage.  (See  also  W89-10858)  (Lantz-PTT) 
W89-10893 


USE  OF  A  BIOLOGICAL  MEANDER  TREAT- 
MENT SYSTEM  FOR  LEAD  MINE/MILL 
WASTES  IN  SOUTHEAST  MISSOURI,  U.S.A., 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-10924 

ACID  RAIN:  THE  RELATIONSHIP  BETWEEN 
SOURCES  AND  RECEPTORS. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10965 

BIOLOGICAL  INDICATORS  OF  FRESHWA- 
TER POLLUTION  AND  ENVIRONMENTAL 
MANAGEMENT, 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 10986 

CONTAMINATED  WASTE  SITES,  PROPERTY 
AND  YOUR  HEALTH, 

Lappenbusch  Environmental  Health,  Inc.,  Alexan- 
dria, VA. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 10990 


INTERACTIONS  AMONG  DRINKING  AND 
GROUND  WATER  CONTAMINANTS  ON 
RENAL  AND  HEPATIC  FUNCTION, 

Nebraska  Univ.,  Omaha.  Coll.  of  Medicine. 

W.  O.  Berndt. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A197  075. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

University   of  Nebraska  Medical   Center  Report 

No.  87-213-042-01,  July  1988.  63p,  3  append. 

Descriptors:  'Drinking  water,  *Synergistic  effects, 
♦Human  pathology,  *Water  pollution  effects, 
♦Groundwater  pollution,  'Public  health,  *Kidneys, 
♦Liver,  Toxicity,  Chromates,  Sulfhydrls,  Organic 
compounds,  Monochloroacetate,  Dichloroacetate, 
Dichloromaleate,  Mercuric  chloride,  Chloroform, 
Hexachlorobutadiene,  Maleic  acid,  Tissue  analysis. 

The  intent  of  this  proposal  is  to  examine  the  effects 
of  selected  water  pollutants  and  their  interactions 
with  chemicals  known  to  produce  liver  or  kidney 
damage.  The  chemicals  selected  for  study  are 
either  ground  or  surface  water  contaminants,  or 
are  the  by-products  of  chlorination,  and  hence  are 
drinking  water  pollutants.  The  test  compounds 
were  selected  on  the  basis  of  their  potential  for 
actions  on  the  kidney  or  liver.  The  standard  or 
reference  substances  to  be  used  in  these  studies  are 
known  nephrotoxicants  or  hepato-toxicants.  The 
specific  aims  of  the  project  are:  (1)  to  examine  the 
effects  of  certain  drinking  and  groundwater  pollut- 
ants (monochloroacetate,  dichloroacetate,  dichlor- 
omaleate) on  hepatic  and  renal  function  in  dose- 
response  studies  with  particular  emphasis  on  low- 
dose  and  multiple-dosing  protocols;  and  (2)  to  ex- 
amine the  effects  of  selected  drinking  and  ground- 
water pollutants  in  conjunction  with  other  drink- 
ing and  groundwater  pollutants  or  with  substances 
known  to  be  nephrotoxic  and  or  hepatotoxic  (e.g. 
mercuric  chloride,  chloroform,  hexachlorobuta- 
diene, maleic  acid).  Some  of  the  interactions  were 
of  a  potentiative  nature  and  some  were  antagonis- 
tic. Chromate  appears  to  enhance  the  nephrotoxi- 
city of  some  of  these  test  compounds.  All  of  the 
studies  suggest  an  important  role  in  the  tissue  non- 
protein sulfhydryls.  (Lantz-PTT) 
W89-10995 


HEALTH  AND  ENVIRONMENTAL  EFFECTS 
PROFILE  FOR  ETHYLBENZENE. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11000 


COMPREHENSIVE  COOLING  WATER 
STUDY.  FINAL  REPORT:  VOLUME  IV,  WET- 
LANDS. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-010403. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  DP-1739-4,  September  1987.  170p,  58 
fig,  49  tab,  88  ref.  Edited  by  E.  W.  Wilde.  DOE 
Contract  DE-AC09-776SR00001. 

Descriptors:  ^Savannah  River  Plant,  ♦Wetlands, 
♦Water  pollution  effects,  ♦Thermal  pollution, 
♦Cooling  water,  Cypress  trees,  Tupelo  trees,  Vege- 
tation, Nuclear  reactors,  Canopy,  Swamps,  Ther- 
mal stress,  Temperature  effects,  Revegetation,  Suc- 
cession, Ecotypes,  Reforestation,  Remote  sensing. 

This  volume  describes  the  status  of  wetland  plant 
communities  on  the  Savannah  River  Plant  (SRP), 
presenting  maps  of  the  major  wetlands  plant  com- 
munities of  the  SRP  and  through  the  use  of  com- 
puterized geographic  information  (GIS)  systems 
and  remote  sensing  technologies  gives  the  pattern 
and  rate  of  historical  changes  in  these  wetlands. 
Plant  community  structure,  diversity,  biomass,  and 
distribution  of  the  wetland  flora  in  thermal  and 
non-thermal  wetlands  are  presented.  Effects  of 
thermal  effluents  on  the  reproduction  and  survival 
or  mortality  of  major  components  of  the  stream 
floodplains  and  swamp  sites  are  presented.  The 
most  obvious  effect  of  SRP  cooling  water  releases 
on  wetland  plant  communities  is  canopy  loss  by 
wetland  tree  species.  About  1,020  hectare  (ha)  of 


wetland  tree  canopy  exhibits  some  degree  of  alter- 
ation as  a  result  of  SRP  cooling  water  releases. 
Canopy  loss  continues  at  a  rate  of  10  to  1 1  ha/yr  in 
the  Savannah  River  swamp  areas  associated  with 
streams  that  receive  reactor  effluents  (Pen  Branch 
and  Four  Mile  Creek).  Closed  canopy  forest  has 
been  replaced  by  a  mixture  of  wetland  communi- 
ties including  submerged  algal  mat,  thermally  tol- 
erant herbaceous  plants,  and  scrub-shrub  communi- 
ties in  the  thermal  streams  and  deltas.  Studies  of 
factors  affecting  reproduction  and  survival  indicate 
that  temperature  and  periodicity  of  flooding  are 
important  factors  affecting  survival  of  both  mature 
trees  and  seedlings  of  both  cypress  and  tupelo. 
Following  cessation  of  thermal  cooling  water  dis- 
charges, stream  and  delta  areas  are  recolonized  by 
a  variety  of  herbaceous  and  scrub-shrub  hardwood 
species.  Successional  processes  in  the  post-thermal 
areas  result  in  a  shift  from  herbaceous  dominated 
to  shrub  dominated  wetland  communities.  Results 
from  the  Steel  Creek  Delta  and  the  Beaver  Dam 
Creek  Delta  indicate  that  reductions  in  effluent 
water  temperatures  and  flows  may  also  reverse  the 
pattern  of  canopy  loss  and  result  in  re-establish- 
ment of  vegetation  cover.  However,  the  recover- 
ing  wetland   communities   do   not   resemble   the 
original  cypress-tupelo  forests.  Little  regeneration 
of  cypress  and  tupelo  has  occurred.  (See  also  W89- 
11003)  (Lantz-PTT) 
W89-11002 


COMPREHENSIVE  COOLING  WATER 
STUDY.  FINAL  REPORT:  VOLUME  VII, 
ECOLOGY  OF  PAR  POND. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-010407. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Report  No.  DP-1739-7,  October  1987.  215p,  31 
fig,  65  tab,  223  ref,  append.  Edited  by  E.  W.  Wilde. 
DOE  Contract  DE-AC09-76SR00001. 

Descriptors:  ♦Ponds,  ♦Cooling  water,  ♦Ecology, 
♦Water  pollution  effects,  ♦Thermal  pollution,  Par 
Pond,  Aquatic  environment,  Ecological  effects, 
Water  temperature,  Fish,  Primary  productivity, 
Seasonal  variation,  Savannah  River,  Phosphorus, 
Nitrates,  Silica,  Potassium,  Magnesium,  Calcium, 
Sodium. 

The  major  effects  of  P-Reactor  operations  on  the 
aquatic  ecology  of  Par  Pond  were  associated  with 
the  introduction  of  Savannah  River  makeup  water 
into  Par  Pond,  pumping  activities  at  the  intake 
structure,  and  the  addition  of  thermal  effluents  into 
Par  Pond.  Par  Pond  had  significantly  greater  mean 
concentrations  of  total  phosphorus,  nitrate,  silica, 
potassium,  magnesium,  calcium,  sodium,  chloride, 
inorganic  carbon,  and  total  dissolved  solids  than 
Pond  B.  This  was  attributed  to  increased  concen- 
trations of  these  chemicals   from   the   Savannah 
River  makeup  water  pumped  into  Par  Pond.  The 
pumping  of  Savannah  River  water  into  Par  Pond 
during  periods  when  P-Reactor  was  not  operating 
appeared  to  be  responsible  for  the  introduction  of 
several  species  into  Par  Pond  including  the  macro- 
phytes,  the  asiatic  clam,  the  caddisfly,  the  anadro- 
mous  blueback  herring,  and  various  phytoplankton 
and  zooplankton.  Higher  primary  productivity  in 
the  Hot  Arm  of  Par  Pond  was  attributed  to  higher 
water  temperatures  and  greater  availability  of  nu- 
trients in  that  area.   As  a  result   of  the  higher 
primary  production  in  the  Hot  Arm,  there  was 
more  food  available  for  each  successive  level  of 
the  food  chain  in  this  region.  The  elevated  primary 
productivity  rates  resulted  in  a  greater  abundance 
of  benthic  macroinvertebrates  and  macrozooplank- 
ton,   which  created   more  food   for  bluegill  and 
other  forage  fish.  During  the  summer,  water  tem- 
peratures near  the  Hot  Dam  exceeded  the  water 
temperatures  preferred  by  largemouth  bass,  black 
crappie,  and  bluegill.  However,  these  species  still 
congregated  there,  possibly  because  of  a  greater 
availability   of  food   in   this   region.   During   the 
winter,  species-specific  preferences  for  the  higher 
temperatures  in  the  Hot  Arm  may  have  attracted 
largemouth  bass,  bluegill,  and  black  crappies.  Al- 
though  the  operation   of  P  reactor  affected  the 
aquatic  ecology  of  Par  Pond,  the  present  levels  of 
thermal   and   chemical   enrichment   from   cooling 
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water  entering  Par  Pond  along  with  the  entrap- 
ment at  the  Par  Pond  pumphouse  have  not  caused 
significant  adverse  impacts  on  the  flora  and  fauna 
of  Par  Pond.  The  primary  producer,  invertebrate, 
and  vertebrate  communities  of  Par  Pond  have  re- 
mained diverse,  balanced,  and  representative  of  the 
region.  (See  also  W89-1 1002)  (Lantz-PTT) 
W89- 11003 


RECONNAISSANCE  SURVEY  OF  EIGHT 
BAYS  IN  PUGET  SOUND, 

Battelle  Pacific  Northwest  Labs.,  Sequim,   WA. 

Marine  Research  Lab. 

J.  A.  Strand,  E.  A.  Crecelius,  W.  H.  Fearson,  G. 

W.  Fellingham,  and  R.  E.  Elston. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-008186. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  PNL-SA- 15393,  March   1988.  9p,  2 

fig,  6  ref.  DOE  Contract  DE-AC06-76RL0  1830. 

Descriptors:  *Puget  Sound,  *Water  pollution  ef- 
fects, 'Surveys,  Toxicity,  Sediment  contamination, 
Bioassay,  Fish,  Crustaceans,  Mollusks. 

From  1983  to  1985,  Battelle/Marine  Research  Lab- 
oratory conducted  reconnaissance-level  field  and 
laboratory  studies  to  better  characterize  toxic  con- 
tamination problems  occurring  in  selected  urban- 
industrialized  bays  (Bellingham  Bay,  Port  Gard- 
ner-Everett Harbor,  Fourmile  Rock-Elliott  Bay 
dump  site  vicinity,  Sinclair  Inlet)  of  Puget  Sound. 
It  was  envisioned  that  this  goal  was  best  achieved 
by  simultaneously  determining  levels  of  contamina- 
tion in  selected  baseline  or  'reference  bays'  (Samish 
Bay,  Case  Inlet,  Dabob  Bay,  Sequim  Bay).  Two 
major  tasks  composed  this  effort.  The  first  was 
conducted  in  1983  and  consisted  of  preliminary  or 
screening  surveys  to  collect  and  analyze  sediment 
samples  from  101  stations  distributed  in  the  four 
urban-industrialized  bays,  and  at  80  stations  distrib- 
uted in  the  four  baseline  bays.  The  second  task  was 
undertaken  in  1984  and  involved  detailed  surveys 
and  analyses  of  the  same  bays,  but  at  a  limited 
number  of  stations  (32  in  urban  embayments,  16  in 
baseline  bays).  A  summary  of  the  results  of  the 
1984  detailed  surveys  is  given  in  this  paper:  a 
description  of  each  urban  and  baseline  bay  in  terms 
of  its  bathymetry  and  sediment  chemistry,  sedi- 
ment toxicity,  numerically  dominant  benthic  in- 
fauna,  incidence  of  fish  and  shellfish  disease,  and 
amphipod  and  oyster  larval  bioassays  it  discussed 
in  relation  to  the  physical  and  chemical  properties 
of  associated  sediments.  The  embayments  and  the 
stations  in  each  embayment  that  showed  signs  of 
degraded  sediment  quality  are  also  identified 
(Lantz-PTT) 
W89-11010 


SOME  OBSERVATIONS  OF  EFFECTS  FROM 
POLYCYCLIC  AROMATIC  HYDROCARBONS 
(PAH)  AND  FLUORIDE  IN  NORWEGIAN 
MARINE  RECIPIENTS  OF  ALUMINUM 
SMELTER  WASTE, 
Norsk  Inst,  for  Vannforskning,  Oslo. 
J.  Knutzen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-752846. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  NIVA-E-87700/1I,  May  4,  1987.  28p, 
10  fig,  4  tab,  31  ref. 

Descriptors:  'Marine  animals,  'Industrial  wastes, 
'Aluminum,  'Coastal  waters,  'Water  pollution  ef- 
fects, 'Algae,  'Hydrocarbons,  'Fluorides, 
•Norway,  Industrial  wastewater.  Marine  environ- 
ment, Ecological  effects,  Mussels,  Snails,  Aquacul- 
ture,  Bioaccumulation,  Aromatic  compounds.  Gas- 
tropods. 

Observations  in  Norwegian  marine  recipients  of 
aluminum  smelter  waste  have  only  shown  marked 
ecological  effects  in  the  near  zone  (<  1  km)  of 
scrubber  effluents  or  in  the  vicinity  of  deposits  rich 
in  polyaromatic  hydrocarbons  (PAHs)  and  fluo- 
ride. However,  1-3  orders  of  magnitude  excess 
concentrations  of  PAH  in  mussels,  snails  and  sea- 
weeds have  been  observed  at  distances  >  20  km 
from  the  sources,  imposing  restrictions  on  aquacul- 
ture  in  a  considerable  fjord  area.  Fluoride  concen- 
trations about  5  times  the  'normal'  level  have  been 


observed   in   seaweeds  exposed   to   less  than   the 
double  natural  fluoride  content  of  water.  No  signif- 
icant contamination  was  recorded  in  limpets.  (See 
also  W89-1 1014)  (Author's  abstract) 
W89-11013 


SOURCES,  OCCURRENCE  AND  EFFECTS  OF 
POLYCYCLIC  AROMATIC  HYDROCARBONS 
(PAH)  IN  THE  AQUATIC  ENVIRONMENT-A 
PRELIMINARY  REVIEW, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B 

W89-11014 


5D.  Waste  Treatment  Processes 


NUTRIENT  REMOVAL  FROM  SECONDARY 
EFFLUENT  BY  FILAMENTOUS  ALGAE, 

Osaka  Univ.,  Suita  (Japan).  Faculty  of  Engineer- 
ing. 

S.  Hashimoto,  and  K.  Furukawa. 
Journal     of    Fermentation     and     Bioengineering 
JFBIEX,  Vol.  67,  No.  1,  p  62-69,  January  1989.  15 
fig,  3  tab,  16  ref 

Descriptors:  'Wastewater  treatment,  'Effluents, 
•Algae,  'Secondary  wastewater  treatment, 
'Sludge  utilization,  'Culturing  techniques,  'Nutri- 
ent removal,  Secondary  wastewater,  Activated 
sludge,  Filtration,  Oscillatoria,  Proteins. 

The  nutrient  removal  potential  of  filamentous  Os- 
cillatoria sp.  was  quantitatively  studied.  Oscilla- 
toria sp.  showed  satisfactory  growth  on  secondary 
activated  sludge  effluent  supplemented  with  1% 
NaHC03.  Continuous  open  culture  of  Oscillatoria 
ap.  was  kept  stable  using  a  continuous  stirred  tank 
equipped  with  a  filter-separator.  Kinetic  constants 
Y  sub  N  and  Y  sub  P  were  10.6  g  cells/g  N03-N 
and  37.7  g  cells/g  P04(-3),  respectively,  through 
the  analysis  of  the  results  of  continuous  culture 
experiments.  Monoalgal  continuous  culture  of 
more  than  90%  purity  could  be  maintained  for  six 
months  without  contamination.  The  harvested  Os- 
cillatoria cells  were  proven  to  have  an  excellent 
filterability.  They  also  have  excellent  autoflotation. 
The  amino  acid  composition  of  the  Oscillatoria 
algal  protein  compares  favorably  with  the  tentative 
standard  for  ideal  protein  defined  by  the  United 
Nations  Food  and  Agricultural  Organization  and 
World  Health  Organization.  (Author's  abstract) 
W89-10552 


AEROBIC  SLUDGE  STABILIZATION:  FAC- 
TORS AFFECTING  KINETICS, 

Jacobs   Engineering   Group,   Inc.,   Houston,   TX. 
R.  Krishnamoorthy,  and  R.  C.  Loehr. 
Journal  of  Environmental  Engineering  JOEDDU 
Vol.  1 15,  No.  2,  p  283-301,  April  1989.  8  fig,  4  tab 
24  ref. 

Descriptors:  'Wastewater  treatment,  'Aerobic 
treatment,  'Primary  sludge,  'Activated  sludge, 
Temperature  effects,  Hydrogen  ion  concentration, 
Sludge  digestion.  Activated  sludge  process,  Kinet- 
ics. 

The  effects  of  temperature,  pH,  sludge  age  in  the 
prior  activated  sludge  process,  initial  sludge  solids 
concentration,  and  sludge  type  on  the  rate  of  solids 
degradation  during  aerobic  sludge  stabilization 
were  studied.  Primary  sludge  (PS),  waste  activated 
sludge  (WAS),  and  mixed  primary  and  waste  acti- 
vated sludges  (PS/WAS)  were  stabilized.  The  re- 
sults indicate  that:  (1)  First-order  kinetics  satisfac- 
torily describe  biodegradable  volatile  solids  (BVS) 
degradation  for  WAS  and  mixed  PS/WAS,  but  not 
for  PS;  (2)  the  BVS  decay  coefficient  b  increases 
with  increasing  temperatures  between  10  to  30  C 
with  a  thermal  coefficient  of  1.097;  (3)  b  values 
decrease  as  the  sludge  age  in  the  prior  activated 
sludge  process  increases;  (4)  b  values  are  higher  at 
reactor  pH  values  >  or  =  6.5;  and  (5)  b  values 
tend  to  decrease  as  the  initial  volatile  solids  con- 
centration of  the  sludge  increases.  The  WAS  had 
initial  BVS  and  refractory  volatile  solids  (RVS) 
content  of  44-67%  and  33-56%,  respectively;  the 
mixed  PS/WAS  contained  33^0%  and  60-67%, 
respectively;  and  the  PS  had  contents  of  74-91% 


and  9-26%  respectively.  The  WAS  had  less  biode- 
gradable solids  and  a  greater  percent  of  residual 
refractory  volatile  solids  requiring  disposal  than 
did  the  PS.  (Author's  abstract) 
W89-I0574 


INHIBITORY  SUBSTRATE  UTILIZATION  BY 
STEADY-STATE  BIOFILMS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B 

W89-10575 


EFFECT  OF  CONCENTRATION  BOUNDARY 
LAYER  ON  CARBON  LIMITED  ALGAL  BIO- 
FILMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H 

W89- 10576 


EFFECTS  OF  PREOZONATION  ON  ANAERO- 
BIC BIODEGRADABILITY  OF  O-CRESOL, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

Y.  T.  Wang,  P.  C.  Pai,  and  J.  L.  Latchaw. 
Journal  of  Environmental  Engineering  JOEDDU 
Vol.  115,  No.  2,  p  336-347,  April  1989.  10  fig,  1 
tab,  15  ref.  US  Dept.  of  the  Interior  Project  87-03. 

Descriptors:  'Wastewater  treatment,  'Cresols,  •Bi- 
ological wastewater  treatment,  'Ozonation,  'Phen- 
ols, 'Anaerobic  digestion,  'Biodegradation,  Deg- 
radation products,  Methane,  Organic  acids,  Toxici- 
ty, Culturing  techniques,  Bioassay,  Biochemical 
tests,  Chemical  oxygen  demand,  Dissolved  solids, 
Inhibition. 

Wastewaters  containing  phenols  have  been  treated 
by  physical, 1  chemical,  and  biological  methods. 
Although  a  range  of  phenolic  compounds  has  been 
reported  to  be  biodegradable  to  methane,  most  of 
these  materials  are  toxic  and  resistant  to  anaerobic 
biodegradation  or  require  a  prolonged  period  of 
acclimation.  Ozone  pretreatment  studies  of  a  re- 
fractory phenolic  compound,  o-cresol,  were  con- 
ducted to  evaluate  the  effects  of  ozonation  on  the 
anaerobic  biodegradability  and  toxicity  of  the  reac- 
tion products.  Two  types  of  batch  studies,  the 
biochemical  methane  potential  (BMP)  and  the  an- 
aerobic toxicity  assay  (ATA),  were  performed  on 
samples  with  and  without  preozonation.  The  ozon- 
ation products  were  well  fermentable  to  methane 
after  about  60%  reduction  in  chemical  oxygen 
demand  (COD)  or  32%  reduction  in  dissolved 
organic  carbon  (DOC)  was  achieved  by  ozonation 
regardless  of  the  initial  concentration  of  o-cresol. 
Salicylic  acid,  glyoxylic  acid,  oxalic  acid,  propion- 
ic acid,  acetic  acid,  and  formic  acid  were  the 
oxidation  products  identified.  The  reaction  prod- 
ucts formed  in  the  basic  pH  range  were  more 
biodegradable  and  less  inhibitory  than  those 
formed  in  the  acid  pH  range.  Phenol  degradation 
was  more  susceptible  to  inhibition  caused  by  ozon- 
ation products  than  was  acetate  utilization.  (Ver- 
Nooy-PTT) 
W89- 10577 


EFFICIENT  ELIMINATION  OF  ORGANIC 
LIQUID  WASTES:  WET  AIR  OXIDATION, 

Institut  National  des  Sciences  Appliquees,  Tou- 
louse (France).  Dept.  'Genie  des  Procedes  Indus- 
triels'. 

J.  N.  Foussard,  H.  Debellefontaine,  and  J. 
Bescombes-Vailhe. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  1 15,  No.  2,  p  367-385,  April  1989.  9  fig,  3  tab, 
20  ref 

Descriptors:  'Wastewater  treatment,  'Wet  oxida- 
tion process,  'Liquid  wastes,  'Waste  disposal, 
•Chemical  degradation,  'Industrial  wastes,  'Fuel, 
Temperature,  High  pressure.  Chemical  wastes, 
Pulp  wastes,  Sludge,  Organic  wastes,  Carbon  diox- 
ide, Acetic  acid,  Data  collections,  Process  control. 

Wet  air  oxidation  is  ideally  suited  to  liquid  wastes 
which  are  too  dilute  to  be  incinerated  and  too 
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refractory  to  be  handled  by  chemical  or  biological 
oxidation.  This  process  relies  on  high  temperature 
(470-600  K)  and  pressure  (2-20  mPa)  conditions  for 
oxidation  of  the  organic  substances  by  molecular 
oxygen  in  the  liquid  phase.  Several  types  of  indus- 
trial wastes,  mainly  paper-mill  black  liquors,  bio- 
logical sludges,  and  acidic  organic  wastes,  have 
been  tested  for  oxidation  in  a  batch  reactor.  This 
research  provides  evidence  for  the  high  efficiency 
of  the  wet  air  oxidation  process  for  the  transforma- 
tion of  most  of  the  pollutants  to  carbon  dioxide. 
An  average  removal  efficiency  of  98%  was  ob- 
tained. As  acetic  acid  is  the  main  intermediate 
appearing  during  oxidation  of  the  heavier  organics, 
the  study  of  the  behavior  of  sodium  acetate  under 
treatment  conditions  enabled  the  most  efficient  oxi- 
dation conditions  to  be  determined  from  numerous 
wastes.  The  various  data  available  are  compiled  in 
a  general  chart  which  makes  a  quick  determination 
of  the  working  conditions  possible  for  any  indexed 
waste.  Moreover,  it  has  been  established  that  a 
continuous  process  usually  leads  to  a  net  produc- 
tion of  energy.  It  is  believed  that  this  research  is 
the  first  step  in  the  design  of  a  large-scale  wet  air 
oxidation  unit.  (Author's  abstract) 
W89- 10579 


TREATMENT      OF      MANGANESE      FROM 
MINING  SEEP  USING  PACKED  COLUMNS, 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry   see   Held   5(j. 

W89-10580 

MODELING  PHOSPHORUS  TRANSPORT  IN 
GRASS  BUFFER  STRIPS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
D.  Lee,  T.  A.  Dillaha,  and  J.  H.  Sherrard. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  115,  No.  2,  p  40-427,  April  1989.  7  fig,  3  tab, 
27  ref. 

Descriptors:  *Phosphorus  removal,  *Solute  trans- 
port, *Grassed  waterways,  *Filter  crops,  *Land 
disposal,  'Water  pollution  treatment,  'Surface 
runoff,  'Wastewater  treatment,  'Computer 
models,  'Phosphorus,  'Surface  detention,  Water 
pollution  prevention,  Grasses,  Computer  pro- 
grams, Advection,  Infiltration,  Nutrient  removal, 
Rainfall,  Soil  properties,  Field  tests,  Nutrients, 
Model  testing,  Simulation. 

An  event-based  computer  model,  GRAPH,  was 
developed  to  simulate  phosphorus  (P)  transport  in 
grass  buffer  strips  (GBS)  by  incorporating  submo- 
dels into  SEDIMOT  II,  a  stormwater  and  sediment 
transport  model  developed  for  strip  mine  reclama- 
tion. GRAPH  considers  the  effects  of  advection 
processes,  infiltration,  biological  uptake,  P  desorp- 
tion  from  the  land  surface  to  runoff,  adsorption  of 
dissolved  P  to  suspended  solids  in  runoff,  and  the 
effects  of  changes  in  sediment  size  distribution  on 
P  transport.  Required  input  data  include:  rainfall 
intensity  and  duration,  an  inflow  hydrograph,  a 
sediment  graph,  sediment  size  distribution,  GBS 
dimensions  and  hydraulic  characteristics,  inflow 
graphs  for  dissolved  P,  P  desorption  and  adsorp- 
tion reaction  coefficients  for  soil  and  plant  matter, 
and  the  P  content  of  each  soil  particle  size  class. 
GRAPH  simulates  time  varying  infiltration,  run  off 
discharge,  sediment  yield,  particle  size  distribution, 
and  dissolved  and  sediment-bound  P  discharge 
along  with  sediment  and  P  trapping  efficiencies  in 
GBS.  GRAPH  was  verified  using  data  from  exper- 
imental field  plots.  Model  prediction  and  observed 
P  transport  in  the  GBS  compared  favorably.  (Au- 
thor's abstract) 
W89-10581 

ANALYTICAL    APPROACH     FOR    EVALUA- 
TION OF  SETTLING  COLUMN  DATA, 

Technical  Univ.   of  Istanbul   (Turkey).   Dept.   of 

Environmental  Engineering. 

H.A.San. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.  115,  No.  2,  p  455-461,  April  1989.  1  fig,  2  tab, 

10  ref. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Settling  tanks,  'Consolidation  sedimenta- 


tion, 'Sedimentation  rates,  'Settling  velocity, 
Mathematical  equations,  Flocculation,  Clays,  Ex- 
perimental data,  Design  criteria,  Least  squares 
method,  Performance  evaluation,  Computer-aided 
design. 

Sedimentation  is  one  of  the  main  operations  of 
water  and  wastewater  treatment.  Settling  column 
tests  are  recommended  for  the  rational  design  of 
sedimentation  tanks.  An  adequate  mathematical 
equation  describing  the  settling  properties  of  the 
suspension  will  simplify  the  design  procedure,  and 
enable  application  of  computer  techniques.  An  em- 
pirical equation,  containing  three  parameters,  for 
iso-percentage  curves  is  developed  for  quiescent 
settling  of  suspensions.  The  equation  reflects  the 
behavior  of  iso-percentage  curves  and  its  validity  is 
verified  by  using  experimental  data  reported  in 
reliable  references.  A  flocculation  coefficient, 
alpha,  is  also  defined  by  means  of  these  parameters 
to  characterize  suspensions.  An  expression  in  a 
convergent  series  form  is  obtained  in  order  to 
determine  overall-solids  removal  efficiency.  The 
proposed  technique,  based  on  the  method  of  least 
squares,  provides  a  unified  procedure  to  derive  iso- 
percentage  curves  and  to  determine  the  overall 
solid  removal  efficiencies.  It  is  not  restricted  to 
regions  of  the  settling  data,  and  it  also  minimizes 
possible  errors.  (VerNooy-PTT) 
W89-10584 


SINGLE-CELL  PROTEIN  FROM 

WASTEWATER  OF  MONOSODIUM  GLUTA- 
MATE  MANUFACTURE, 

Shanghai     Brewing     Scientific     Research     Inst. 

(China). 

H.  Yiao. 

Process  Biochemistry  PRBCAP,  Vol.  23,  No.  6,  p 

176-177,  December  1988.  4  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Proteins, 
'Biological  wastewater  treatment,  'Industrial 
wastewater,  'Yeasts,  Single-cell  protein,  Monoso- 
dium  glutamate,  Fungi,  Chemical  oxygen  demand, 
Biological  oxygen  demand. 

Five  species  of  yeast  were  used  to  treat  the 
wastewater  from  a  monosodium  glutamate  manu- 
facturing plant:  Candida  tropicalis,  C.  utilis,  Geo- 
trichum  candidum,  Saccharomyces  cerevisiae,  and 
S.  fermentati.  Candida  yeasts  were  found  to  be  the 
best  suited  for  growth  on  the  wastewater,  giving 
better  yields  and  utilizing  more  reducing  matter 
than  the  other  two  genera.  For  C.  tropicalis,  the 
chemical  oxygen  demand  and  biological  oxygen 
demand  were  reduced  by  69%  and  54%  respec- 
tively while  producing  a  single-cell  protein  con- 
taining 54.4%  protein.  (Author's  abstract) 
W89- 10623 


STABILITY  OF  AN  ANAEROBIC  PERCOLAT- 
ING FILTER  DURING  SUCCESSIVE  FEED 
CHANGES,  AND  ORGANIC  AND  HYDRAULIC 
OVERLOADINGS, 

Murcia  Univ.  (Spain).  Dept.  of  Biochemistry  and 

Molecular  Biology. 

J.  J.  Bermudez,  A.  Jimeno,  M.  Canovas-Diaz,  A. 

Manjon,  and  J.  L.  Iborra. 

Process  Biochemistry  PRBCAP,  Vol.  23,  No.  6,  p 

178-181,  December  1988.  2  fig,  3  tab,  16  ref.  Grant 

GG85-0142  CAICYT,  Spain. 

Descriptors:  'Wastewater  treatment,  'Food 
wastes,  'Canneries,  Biological  wastewater  treat- 
ment, 'Biofilters,  'Anaerobic  digestion,  'Industrial 
wastewater,  Fixed  bed  reactor,  Percolating  filter. 

Two  successive  feed  changes  (pear-canning  indus- 
try effluent  and  high  strength  cheese  whey)  were 
made  on  a  downflow  stationary  fixed-film  reactor 
operated  as  a  percolating  filter  (anaerobic  trickling 
filter),  which  had  been  started  up  with  glucose  as 
the  limiting  substrate.  Results  showed  satisfactory 
stability  against  substrate  changes,  organic  and  hy- 
draulic overloading,  and  a  combination  of  all  these 
conditions.  Theoretical  and  experimental  conver- 
sions were  well  over  60%  for  all  cases.  pH  and  gas 
composition  were  consistent  throughout  the  ex- 
periments. The  reactor  could  perform  successfully 
with  both  diluted  and  concentrated  wastes  under 
realistic  operational  conditions.  (Author's  abstract) 


W 89- 10624 

USE  OF  OZONE  AND  FLUIDIZED-BED  BIO- 
FILTERS FOR  INCREASED  AMMONIA  RE- 
MOVAL AND  FISH  LOADING  RATES, 

Southern  Illinois  Univ.  at  Carbondale.  Fisheries 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  81. 
W89- 10626 

IMPROVEMENTS  IN  THE  ACTIVATED 
SLUDGE  PROCESS  IN  THE  U.K.   AND  U.S. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Chemical  and  Biochemical  Engineering. 

M.  J.  Healey. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  4,  p  446-451,  April  1989.  7 

ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Aeration,  Model  studies,  Nitrifica- 
tion, Computer  models,  Wastewater  oxidation, 
Economic  aspects,  Design  criteria,  Prediction, 
Costs,  Economies  of  scale,  Foreign  design  prac- 
tices. 

A  large  number  of  treatment  works  are  facing 
increasing  demands  to  optimize  plant  performance 
as  a  result  of  having  to  meet  higher  effluent  stand- 
ards, reduce  operating  costs,  and  treat  greater  vol- 
umes of  waste.  The  most  costly  process  in  the 
activated  sludge  treatment  of  wastewater  is  usually 
aeration.    In    a    well    designed    activated    sludge 
system,  the  oxygen  supply  rate  is  proportional  to 
the  changing  process  requirements.  An  inherent 
difficulty  in  building  an  efficient  activated  sludge 
plant  as  part  of  an  entirely  new  sewage  treatment 
words  is  that  the  success  of  optimization  depends 
on  the  input  conditions  of  sewage  flowrate  and 
strength  being  well  defined.  The  Water  Research 
Centre  (WRc)  in  the  U.K.  has  developed  a  dynam- 
ic model  of  the  activated  sludge  process  in  the 
form  of  a  computer  simulation  that  can  be  used 
interactively  by  a  plant  designer.  This  model  accu- 
rately predicts  sludge  production  and  the  degree  of 
nitrification  and  the  oxygen  requirements  in  all 
positions  in  the  aeration  tank.  The  simulation  re- 
sults also  permit  the  selection  of  an  effective  DO 
control    system    that    will    adjust    aeration    rates 
during  diurnal  and  seasonal  changes  in  inlet  water 
quality.  The  basis  of  the  WRc  design  technique  is 
to  predict,  with  the  aid  of  computer  modeling,  the 
configuration  or  motor  size  of  the  aeration  equip- 
ment that  is  best  suited  to  process  requirements. 
The  cost  of  modifications  to  existing  treatment 
works  must  be  balanced  by  a  potential  annual 
savings  in  energy  costs.  However,  as  the  size  of  the 
treatment   plant    facility    increases,    the   potential 
saving   becomes   increasingly   attractive.    (White- 
Reimer-PTT) 
W89-10628 


NITRIFICATION  OF  ACTIVATED  SLUDGE 
EFFLUENT  IN  A  CROSS-FLOW  MEDIUM 
TRICKLING  FILTER  SYSTEM, 

General  Environmental  Consultants,  Englewood, 

NJ. 

J.  M.  Huang,  O.  J.  Hao,  Y.  C.  Wu,  and  A.  H. 

Molof. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  4,  p  461-469,  April  1989.  8 

fig,  3  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Trickling  filters,  'Nitrification, 
Ammonium  chloride,  Sodium  biocarbonate,  Am- 
monium, Mathematical  models,  Regression  analy- 
sis, Nitrites,  Chemical  treatment,  Effluents. 

Nitrification  of  the  activated  sludge  effluent  was 
performed  in  a  cross-flow  plastic  medium  trickling 
filter  system.  The  trickling  filter  influent  was  sup- 
plemented with  ammonium  chloride  and  sodium 
biocarbonate.  The  effluent  ammonium  concentra- 
tion was  significantly  affected  by  the  flow  rate, 
ammonium  loading,  and  the  influent  ammonium 
concentration.  Nitrite  accumulation  in  the  trickling 
filter  system  was  significant,  and  the  nitrite  con- 
centration was  related  to  the  influent  ammonium 
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loading  and  the  effluent  ammonium  concentration 
Nitrification  was  severely  reduced  when  the  ratio 
of  the  influent  alkalinity  to  the  ammonium  nitrogen 
concentration  was  less  than  7.1.  If  subsequent  deni- 
trification  is  required,  it  is  recommended  that 
fixed-film  nitrification  for  a  relatively  high  influent 
ammonia  concentration  be  used  to  generate  the 
nitrite.  A  multiplicative  regression  model  appears 
to  be  the  best  fit  for  the  prediction  of  nitrification 
efficiency  for  this  study.  However,  full-scale  stud- 
ies for  separate  nitrification  are  required  to  verify 
the  validity  of  the  empirical  equation  obtained 
from  this  study.  (White-Reimer-PTT) 
W89- 10629 


METALS  REMOVAL  IN  OVERLAND  FLOW, 

Dames  and  Moore,  Atlanta,  GA. 

J.  Zirschky,  D.  Crawford,  L.  Norton,  and  D. 

Deemer. 
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Descriptors:  *Wastewater  treatment,  "Overland 
fiow,  'Metals,  'Heavy  metals,  Secondary 
wastewater,  Copper,  Zinc,  Potassium,  Calcium 
Advanced  wastewater  treatment,  Soil  chemistrv' 
Sampling,  Texas. 

Metals  removal  from  advanced  secondary  quality 
wastewater  was  evaluated  for  1  year  in  the  city  of 
Oarland,  Texas.  Application  rates  of  0.17,  0.31 
0.45,  and  0.57  cu  m/m/min  were  tested  and  did  not 
appear  to  effect  metals  removal.  Only  copper  and 
zinc  were  consistently  removed  at  all  application 
rates.  An  exchange  of  wastewater  potassium  with 
calcium  m  the  soil  also  occurred,  thereby  increas- 
ing effluent  calcium  concentrations.  A  recom- 
mended conservative  approach  is  either  to  assume 
that  no  metals  removal  will  occur  in  overland  flow 
and  design  for  metals  removal  in  preapplication 
treatment,  or  to  conduct  pilot  testing.  A  high  sam- 
pling frequency  and  close  sample  location  spacing 
snou  d  be  used  in  pilot  test  programs.  Because 
metals  removal  occurs  by  soil  adsorption  and  pre- 
cipitation, metals  removed  by  overland  flow  will 
build  up  in  soil.  Therefore,  soils  at  an  overland 
flow  system  should  be  routinely  monitored  for 
metals  buildup.  Periodic  monitoring  for  metals 
every  3  to  5  years  after  the  first  year  is  a  reasona- 
ble guideline.  (White-Reimer-PTT) 
W89- 10630 


ACTIVATED  SLUDGE  RESPONSE  TO  A  PAR- 
ACHLOROPHENOL  TRANSIENT, 

Akron  Univ.,  OH.  Dept.  of  Civil  Engineering 
W.  B.  Arbuckle,  and  M.  S.  Kennedy 
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Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Parachlorophenol,  Synthetic 
waste,  Acclimatization,  Sludge,  Chemical  oxygen 
demand,  Effluents,  Contamination,  Inhibition. 

Effluent  quality  and  operational  problems  caused 
by  wastewater  contaminant  inhibition  of  activated 
sludge  were  studied.  In  laboratory  reactors  acti- 
vated sludge  was  subjected  to  parachlorophenol 
(p-chlorophenol)  loading  transients,  where  p-chlor- 
ophenol (50  mg/L)  was  omitted  from  a  complex 
synthetic  waste  feed  for  periods  up  to  7  days  The 
ability  of  the  sludge  to  degrade  p-chlorophenol 
decreased  in  the  experiments  faster  than  that  indi- 
cated by  calculations  in  which  cell  wash-out,  based 
on  mean  cell  residence  time,  was  considered.  Data 
also  showed  that  after  losing  its  acclimation  a 
reactor  reacclimated  within  2  days.  When  p-chlor- 
ophenol was  removed  from  the  complex  waste 
r^'  5.~lLent  soluble  COD  increased  even  though 
feed  COD  decreased.  Specific  chemical  analysis 
showed  little  p-chlorophenol  leakage  except  when 
it  was  reintroduced  into  the  reactor  after  several 
days  of  absence.  A  second  interruption  in  p-chloro- 
phenol fed  to  an  activated  sludge  reactor  causes 
more  dramatic  adverse  effects  than  the  first  inter- 
ruption. (White-Reimer-PTT) 
W89- 10631 


REGENERATION  AND  REUSE  OF  IRON  HY- 
DROXIDE ADSORBENTS  IN  TREATMENT  OF 
METAL-BEARING  WASTES, 

Washington  Univ.,  Seattle.   Dept.  of  Civil  Engi- 
neering. " 
M.  Edwards,  and  M.  M.  Benjamin. 
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Descriptors:  'Metal  finishing  wastes,  'Adsorbents, 
•Wastewater  treatment,  'Iron  hydroxide  'Phys- 
ico-chemical treatment,  Precipitation,  Adsorption 
Metals,  Heavy  metals,  Sludge,  Metal  recovery 
Economic  aspects,  Operating  costs. 

Sludge  from  a  treatment  process  using  iron  was 
exposed  to  a  mildly  acidic  solution  to  investigate 
iron  hydroxide's  capacity  to  collect  metals  from 
waste  by  comparing  several  aspects  of  two  treat- 
ment processes;  hydroxide  precipitation  and  ad- 
sorption to  ferrihydrite.   In  general,  ferrihydrites 
removed  an  equal  or  greater  percentage  of  soluble 
Cu,  Cd,  Zn,  Cr(III),  Ni,  and  Pb  from  a  synthetic- 
waste  solution  at  all  pH's.  Batches  of  iron  hydrox- 
ide were  regenerated  and  reused  50  times  to  treat 
both  synthetic  and  real  plating  waste.  Treatment 
efficiency  was  very  high  and  steady,  and  there  was 
no   indication  of  deterioration   in  any  aspect  of 
process  performance.  Over  time,  the  treated  metals 
were  concentrated  in  the  regenerant  solution  and 
may  be  recoverable.  The  acid  and  base  require- 
ments were  comparable  to  those  for  conventional 
coagulation.  Overall,  the  process  appears  promis- 
ing tor  metal  treatment,  sludge  minimization,  and 
possibly  metal  recovery.  Differences  in  chemical 
costs  between  adsorption  with  regeneration  and 
precipitation  are  not  very  significant.  As  regenera- 
tion  effectively   separates   ferrihydrite   from   any 
sludge  that  may  be  produced,  it  now  appears  possi- 
ble to  attain  the  advantages  of  adsorption  without 
significant  economic  cost.  (White-Reimer-PTTI 
W89-10632  ' 


c«r^,™?F  ™E  DETERGENT  BUILDER, 
SODIUM  POLYGLYOXYLATE,  IN 

WASTEWATER  TREATMENT, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
J.  K.  Park,  D.  Jenkins,  T.  M.  Holsen,  T.  W 
Warnock,  and  W.  E.  Gledhill. 
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Descriptors:  'Wastewater  treatment,  'Sodium  po- 
lyglyoxylate,  'Detergents,  'Wastewater  renova- 
tion, 'Phosphates,  Activated  sludge,  Primary 
wastewater  treatment,  Anaerobic  digestion,  Sludge 
drying,  Water  transport,  Sludge  digestion,  Reten- 
tion time. 


Laboratory-scale  experiments  were  conducted  to 
investigate  the  fate  of  a  potential  polyphosphate 
substitute,  sodium  polyglyoxylate  (SPG),  in  syn- 
thetic detergents  during  sewer  transport,  primary 
sedimentation,  activated  sludge,  anaerobic  diges- 
tion, and  sludge  dewatering.  SPG  removal  from 
'cd!^31  domestIC  wastewater  was  influenced  by 
SPG  distribution  between  dissolved  and  suspended 
states.  Suspended  SPG  species  were  removed  pro- 
portionally with  suspended  solids  during  primary 
sedimentation,  and  suspended  SPG  escaping  pri- 
mary sedimentation  became  incorporated  into  the 
activated  sludge  and  was  removed  with  the  waste 
activated  sludge.  Significant  SPG  hydrolysis  and 
biodegradation  occurs  during  anaerobic  digestion 
of  the  sludges  with  a  hydraulic  retention  time  of  20 
days  (37%  of  the  SPG  carbon  was  converted  to 
CH4  and  C02).  It  was  estimated  that  10%  sludge 
SPG  biodegraded  during  a  10-day  drying  period  in 
a  sludge  drying  bed.  For  shorter  sludge  drying 
times  and  for  mechanical  dewatering  no  biodegra- 
dation can  be  assumed.  Materials  balance  calcula- 
tions indicate  SPG  removals  of  67  to  76%  of 
which  22  to  27%  of  influent  SPG  remained  in 
dried  digested  sludge.  (Author's  abstract) 
W89- 10633 


DIFFUSION'S  ROLE  IN  REGULATING  RATE 
AND  MASKING  TEMPERATURE  EFFECTS  IN 
FIXED-FILM  NITRIFICATION,         rr^,s  ,IN 
C.R.M.,  Draper,  UT. 
R.  W.  Okey,  and  O.  E.  Albertson. 

iwPFaI<  vat,er<,  PK?'Ution  Con,roI  deration 
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Descriptors:  'Wastewater  treatment,  Tertiary 
treatment,  'Nitrification,  Data  analysis,  Oxidation 
Hydraulic  loading,  Fixed-film  theory,  Temperature 
effects,  Kinetics,  Reaction  rates,  Ammonia,  Diffu- 
sion. 

Data  from  eight  tertiary  facilities  were  analyzed  in 
order  to  develop  design  procedures  which  could 
be  supported  by  the  theory  of  oxidation  in  fixed 
biological  films.  The  study  was  particularly  direct- 
ed toward  the  actual  kinetics  of  NH4-N  oxidation 
under  varying  operating  conditions,  the  origin  of 
temperature  effects,   and   the   impact  of  varying 
hydraulic  load.  Basic  fixed-film  theory  was  used  at 
the  basis  for  formulating  procedures  for  data  re- 
duction and  analysis.  It  was  concluded  that-  (1) 
reaction  rate  changes  with  temperature  seem  to  be 
controlled  by  changes  in  the  rate  at  which  critical 
substrates  reach  reaction  sites;  (2)  the  application 
of  an  Arrhenius-type  correction  for  rate  differ- 
ances  derived   from   an   increase  or  decrease  in 
temperature  is  probably  invlaid;  (3)  there  seem  to 
be  two  kinetic  regions  operating  in  most  fixed-film 
towers    designed    for    the    tertiary    treatment   of 
wastewater;  (4)  there  seems  to  be  little  or  no  effect 
derived  from  varying  the  hydraulic  loading  from 
U.J4  to  1.70  L/sq  m/sec  as  long  as  the  NH4-N  load 
is  kept  below   1.2  g/sq  m/d;  (5)  the  design  of 
natural  draft  towers  cannot  be  undertaken  with 
any  confidence  at  loadings  greater  than  1.2  g/sq 
m/d;  and  (6)  crossflow,  vertical  flow,  and  high 
density  (230  sq  m/cu  m)  media  produced  essential- 
ly the  same  rates  in  the  loading  area  below  1  2  g/sq 
m/d).  (See  also  W89- 10635)  (White-Reimer-PTT) 
W89- 10634  ' 


EVIDENCE  FOR  OXYGEN-LIMITING  CONDI- 
TOnCATION  G  TERTIARY  FIXED-FILM  NI- 

C.R.M.,  Draper]  UT. 

R.  W.  Okey,  and  O.  E.  Albertson. 
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Descriptors:  'Wastewater  treatment,  'Tertiary 
treatment,  'Nitrification,  Data  analysis,  Oxidation 
Hydraulic  loading,  Fixed-film  theory,  Tempera- 
ture, Kinetics,  Reaction  rates,  Ammonia,  Oxygen 
demand.  ° 


An  analysis  of  data  from  five  pilot  tertiary  treat- 
ment plant  facilities  has  been  carried  out  in  order 
to  evolve  design  procedures  which  could  be  sup- 
ported by  the  theory  of  oxidation  in  fixed  biologi- 
cal   films.    The   study    was   particularly   directed 
toward  the  resolution  of  questions  about  the  actual 
kinetics  of  NH4-N  oxidation  under  varying  operat- 
ing conditions,  the  impact  of  DO  levels  on  NH4-N 
removal  rate,  the  origin  and  magnitude  of  tempera- 
ture effects,  and  the  impact  of  varying  the  hydrau- 
lic load.   It   was  concluded   that:  (1)  all   tertiary 
towers  studied,  when  loaded  at  rates  greater  than 
12  g/sq  m/d  of  NH4-N,  periodically  demonstrated 
an  oxygen  deficient  condition,  as  evidenced  by  a 
reduced  rate  and  extent  of  oxidation  ;  (2)  there 
seem  to  be  two  kinetic  regions  operating  in  most 
fixed-film  towers  designed  for  the  tertiary  treat- 
ment of  wastewater;  (3)  the  temperature  effects 
seem  to  be  comparatively  minor  in  the  zero-order 
region  because  of  the  offsetting  effects  of  tempera- 
ture of  diffusivity  of  oxygen  on  the  concentration 
of  oxygen  possible  in  the  bulk-liquid  flow;  (4)  the 
effect  of  hydraulic  loading  seems  to  be  complex 
and  the  data  available  do  not  serve  to  completely 
resolve  the  question  of  the  impact  of  hydraulics  on 
the  system;  (5)  a  single  oxidation  rate  (g/sq  m/d) 
or  inverse  areal  loading  rate  (sq  m/g/d)  does  not 
constitute  a  rational  basis  for  design;  and  (6)  al- 
though  the  evidence  is  indirect,  it  is  clear  that 
NH4-N  and  oxygen  diffusion  control  or  limit  nitri- 
fication rate  and  that  temperature  effects  are  mini- 
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mal  across  the  entire  range  of  normal  loadings. 
(See  also  W89- 10634)  (White-Reimer-PTT) 
W89-10635 

DETERGENT  FORMULA  AND  CHARACTER- 
ISTICS OF  WASTEWATER  IN  SEPTIC  TANKS, 

Wisconsin    Univ.,     Madison.     Water     Resources 

Center. 

B.  J.  Alhajjar,  J.  M.  Harkin,  and  G.  Chesters. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  5,  p  605-613,  May  1989.  1 

fig,  7  tab,  16  ref.  U.S.  Department  of  the  Interior, 

Bureau  of  Reclamation  contract  14-34-0001-0257. 

Descriptors:  'Wastewater  analysis,  *Septic 
wastewater,  *Septic  tanks,  'Biological  wastewater 
treatment,  'Detergents,  Phosphates,  Carbonates, 
Nitrates,  Alkalinity,  Temperature,  Sodium,  Potas- 
sium, Calcium,  Magnesium,  Chlorides,  Conductivi- 
ty, Biological  oxygen  demand,  Bacteria. 

Septic  system  treatment  of  wastewaters  containing 
phosphate-built  or  carbonate-built  detergents  was 
evaluated.  For  two  years,  monthly  effluent  samples 
were  taken  from  17  household  septic  systems  and 
were  analyzed  for  physical,  chemical,  and  biologi- 
cal parameters.  Wastewater  loads  to  each  septic 
system  were  measured  and  detergent  use  and  laun- 
dering activity  records  were  kept.  The  data  were 
statistically  evaluated.  Results  showed  surfactants 
were  degraded  in  the  septic  tanks.  Alkalinity,  tem- 
perature, Na,  K,  Ca,  Mg,  CI,  Na  absorption  ratio, 
electrical  conductivity,  solids,  biological  oxygen 
demand,  and  counts  of  indicator  bacteria  were 
higher  in  wastewater  with  phosphate-built  deter- 
gent use.  The  use  of  phosphate-built  detergent 
significantly  increased  the  total  P  load  in  effluents. 
However,  better  removal  of  total  N  was  achieved 
with  the  use  of  phosphate-built  detergent.  The 
carbonate-built  detergent  increased  the  buffer  ca- 
pacity of  wastewater;  no  significant  differences  in 
pH  were  found  in  the  two  types  of  wastewaters 
resulting  from  detergent  use.  (Author's  abstract) 
W89- 10694 


EFFECT  OF  AMMONIA  ON  COD  ANALYSIS, 

General  Motors  Research  Labs.,  Warren,  MI. 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 10695 


ENHANCING  REACTION  RATES  IN  NITRIFY- 
ING TRICKLING  FILTERS  THROUGH  BIO- 
FILM  CONTROL, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 
D.  Parker,  M.  Lutz,  R.  Dahl,  and  S.  Bernkopf. 
Journal-Water     Pollution     Control     Federation 
JWPFA5,  Vol.  61,  No.  5,  p  618-631,  May  1989.  10 
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Descriptors:  'Biological  wastewater  treatment, 
'Trickling  filters,  'Wastewater  treatment,  'Nitrifi- 
cation, 'Biofilms,  Tertiary  wastewater  treatment, 
Predation,  Model  studies. 

Reaction  rates  in  tertiary  nitrifying  trickling  filters 
have  been  significantly  increased  by  the  develop- 
ment of  the  biofilm-controlled  nitrifying  trickling 
filter  (BCNTF).  The  use  of  cross-flow  media  in  the 
BCNTF  permits  higher  oxygen  transfer  to  the 
biofilm  than  does  the  older  vertical  media.  The  use 
of  a  flooding  cycle  prevents  the  growth  of  preda- 
tor organisms  that  have  consumed  the  biofilm  in 
other  plants  and  have  disrupted  nitrification.  A 
backwash  feature  controls  biomass  inventory  and 
eliminated  the  need  for  subsequent  clarification. 
Operation  and  maintenance  and  capital  costs  are 
often  less  than  for  other  processes.  A  design  model 
has  been  developed  that  accurately  predicts  per- 
formance. (Author's  abstract) 
W89-10696 


TOXICITY  SCREENING  IN  A  LARGE,  MUNIC- 
IPAL WASTEWATER  SYSTEM, 

Jacksonville     Dept.     of     Public     Utilities,     FL. 

Wastewater  Div. 

C.  L.  Logue,  B.  Koopman,  G.  K.  Brown,  and  G. 

Bitton. 

Journal-Water     Pollution      Control     Federation 
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fig,  2  tab,  8  ref.  NSF  grant  CES-8619073  and 
Florida  Department  of  Environmental  Regulation 
contract  WM-222. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Wastewater  analysis, 
'Toxicity,  'Bioassay,  Sedimentation,  Activated 
sludge,  Daphnia,  Escherichia  coli,  Photobacter- 
ium,  Bioluminescence,  Enzymes. 

A  15-month  study  was  conducted  to  identify 
sources  of  toxic  wastewater  in  a  1.8  cu  m/s  (41 
mgd)  collection  system.  Samples  from  various 
points  in  the  system  were  treated  by  sedimentation 
and  activated  sludge.  Samples  were  then  tested  by 
Daphnia  pulex  48-h  acute  bioassay  as  well  as  three 
alternative  microbioassays.  Several  sources  of 
highly  toxic  wastewater  in  the  collection  system 
were  identified.  In  most  cases,  toxicity  decreased 
or  was  eliminated  by  activated  sludge  treatment. 
Wastewaters  not  amenable  to  biological  detoxifica- 
tion were  generally  from  industrial  areas.  Two  of 
the  microbioassays,  sludge  dehydrogenase  activity 
and  enzyme  biosynthesis  in  wild  type  Escherichia 
coli,  were  insensitive  to  wastewater  toxicity  for  D. 
pulex.  The  third,  which  was  based  on  biolumines- 
cence of  Photobacterium  phosphoreum,  was  a 
useful  adjunct  to  the  D.  pulex  bioassay.  (Author's 
abstract) 
W89- 10697 


AQUATIC  WASTEWATER  TREATMENT 
USING  ELODEA  NUTTALLII, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

P.  L.  Bishop,  and  T.  T.  Eighmy. 

Journal-Water     Pollution     Control     Federation 
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Descriptors:  'Filter  crops,  'Wastewater  treatment, 
•Biological  wastewater  treatment,  'Aquatic  plants, 
'Elodea,  Biochemical  oxygen  demand,  Ammoni- 
um, Nitrogen,  Phosphorus. 

The  feasibility  of  using  aquatic  macrophyte-based 
aquatic  treatment  systems  to  treat  wastewater  in 
temperate  climates  was  examined.  Elodea  nuttallii, 
Myriophyllum  heterophyllum,  and  Lemna  minor 
were  selected  for  study.  E.  nuttallii  grew  in  pri- 
mary effluent  year-round,  and  effectively  treated 
the  wastewater  to  advanced  secondary  and  possi- 
bly tertiary  water  quality  levels.  E.  nuttallii-based 
systems  that  operated  on  a  pilot-scale  continuous 
flow  basis  for  2  years  were  able  to  remove  an 
annual  average  of  90%  of  the  5-day  biochemical 
oxygen  demand  (BOD),  75%  of  the  ammonia,  47% 
of  the  total  N,  and  38%  of  the  total  P  from  the 
primary  wastewater.  Control  reactors  without  ma- 
crophytes  removed  67%  of  the  BOD,  22%  of  the 
ammonia,  less  than  4%  of  the  total  N,  and  less  than 
19%  of  the  influent  P.  Hydraulic  retention  times  of 
2.5  to  3.5  days  were  required  in  the  E.  nuttallii 
reactors.  Removal  rates  were  usually  significantly 
correlated  to  plant  biomass  and  productivity.  (Au- 
thor's abstract) 
W89-10698 


bubbles  was  included  by  means  of  a  time-constant 
approach.  The  magnitude  of  delta  t  is  limited  by 
the  requirement  that  u  sub  w  times  delta  t/delta  x 
be  less  than  1  (u  sub  w  is  the  linear  velocity  of  the 
aqueous  phase);  the  magnitudes  of  the  mass  trans- 
fer time  constant  and  the  rise  velocity  of  the  bub- 
bles did  not  affect  the  maximum  value  of  delta  t 
which  can  be  used.  The  time  constant  for  mass 
transfer  is  the  reciprocal  of  the  least  positive  eigen- 
value of  a  suitable  chosen  diffusion  problem.  The 
effects  of  influent  flow  rate,  number  of  compart- 
ments into  which  the  column  is  partitioned,  bubble 
boundary  layer  thickness,  and  Henry's  constant  for 
the  volatile  solute  were  examined.  Approach  of 
aeration  columns  to  steady-state  operation  is  rela- 
tively sluggish,  as  is  their  response  to  concentra- 
tion-pulse overloads.  (Sand-PTT) 
W89- 10706 


USE  OF  ELECTRODIALYSIS  TO  REMOVE 
HEAVY  METALS  FROM  WATER, 

Oklahoma  Univ.,   Norman.   School  of  Chemical 

Engineering  and  Materials  Science. 

K.  L.  Gering,  and  J.  F.  Scamehorn. 

Separation    Science    and    Technology    SSTEDS, 

Vol.  23,  No.  14/15,  p  2231-2267,  Nov/Dec  1988. 

10   fig,    3   tab,   44   ref.    Bureau   of  Mines   grant 

Gl  125132-4001. 

Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  'Cadmium,  'Electrodialysis,  Waste  recov- 
ery, Membranes,  Electrolytes. 

The  removal  of  heavy  metals  from  water  by  using 
electrodialysis  is  discussed.  Parameters  studied  in- 
clude current  efficiency,  stack  resistance,  and  os- 
motic water  transfer.  Four  single-electrolyte  sys- 
tems are  investigated:  CdC12  and  CdS04  are  used 
as  representative  heavy  metal  salts;  NaCl  and 
CaC12  are  studied  in  order  to  enhance  the  under- 
standing of  physical  electrodialytic  processes  in 
general  and  to  provide  a  basis  of  comparison.  The 
variables  of  electrolyte  type,  electrolyte  concentra- 
tion, pH,  temperature  and  elapsed  time  of  mem- 
brane usage  are  examined.  Results  indicate  that  the 
purification  of  Cd-laden  waters  can  be  achieved 
while  maintaining  high  current  efficiencies  and  rea- 
sonable stack  resistances.  The  osmotic  water  trans- 
fers (in  units  of  liter/mole)  of  the  above  Cd  salts 
are  small  enough  to  allow  a  high  percentage  of  a 
wastewater  stream  to  be  reclaimed  as  purified 
water,  but  are  higher  than  the  water  transfers  of 
NaCl  and  CaC12  due  to  increased  hydration  ef- 
fects. (Author's  abstract) 
W89- 10707 


FINE  BUBBLE  AERATION:  MATHEMATICAL 
MODELING  OF  TIME-DEPENDENT  OPER- 
ATION, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Chemis- 
try. 

D.  J.  Wilson. 

Separation  Science  and  Technology  SSTEDS, 
Vol.  23,  No.  14/15,  p  2211-2230,  Nov/Dec  1988. 

Descriptors:  'Model  studies,  'Aeration, 
'Wastewater  treatment,  'Mathematical  models, 
Mass  transfer,  Kinetics,  Bubbles. 

Steady-state  models  are  very  useful  for  the  engi- 
neer designing  an  aeration  facility  for  the  treatment 
of  influent  streams  having  relatively  constant  flow 
rates  and  compositions.  In  the  treatment  of 
wastewaters,  however,  one  is  typically  confronted 
with  influent  streams  which  are  highly  variable  in 
both  flow  rate  and  composition.  In  this  study,  the 
operation  of  fine  bubble  aeration  columns  in  the 
time-dependent  mode  was  modeled.  The  kinetics 
of  mass  transfer  between  the  solution  and  the  rising 


TREATMENT  OF  LANDFILL  LEACHATE  BY 
SPRAY  IRRIGATION -AN  OVERVIEW  OF  RE- 
SEARCH RESULTS  FROM  ONTARIO, 
CANADA:  I.  SITE  HYDROLOGY, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

R.  A.  McBride,  A.  M.  Gordon,  and  P.  H. 

Groenevelt. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  4,  p  510-517, 

April  1989.  2  fig,  3  tab,  7  ref.  Ontario  Ministry  of 

Environment  Project  244-RR. 

Descriptors:  'Water  pollution  treatment,  'Water 
pollution  control,  'Ontario,  'Groundwater  pollu- 
tion, 'Sanitary  landfills,  'Spray  irrigation,  'Land 
application,  Geohydrology,  Muskoka  Lakes,  Lea- 
chates,  Liners,  Aquifer  management,  Wastewater 
collection,  Polymers. 

A  study  was  initiated  in  1986  to  evaluate  leachate 
spray  irrigation  as  a  cost-effective,  environmental- 
ly-sound, and  long-term  solution  to  the  Muskoka 
Lakes  sanitary  landfill  seepage  problem.  The 
system  consists  of  a  collection  trench  to  intercept 
leachate  flow  from  a  contaminated  aquifer  emanat- 
ing from  the  landfill,  two  settling  lagoons  provid- 
ing limited  aeration  treatment,  and  a  network  of  72 
spray  irrigation  nozzles  distributing  partially  treat- 
ed leachate  over  three  areas  totalling  approximate- 
ly 4.3  ha  in  a  mixed  hardwood  forest.  The  research 
effort  aimed  to  find  ways  of  reducing  the  total 
volume  of  leachate  being  generated  and  handled  at 
the  site  and  at  finding  ways  to  reduce  the  amount 


a, 

3 


1 

a 


a 


> 

X 

< 
g 

I 

3 


65 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D— Waste  Treatment  Processes 


of  groundwater  in  contact  with  the  landfilled 
refuse.  It  was  determined  that  the  clay  surface  liner 
over  the  landfill  was  both  discontinuous  and  thin. 
The  incomplete  sealing  of  the  landfill  was  in  part  a 
consequence  of  the  lack  of  locally  available  clay 
soil  for  liner  material.  Subsequent  tests  indicated 
that  an  industrial  latex  polymer-sand  mixture 
would  be  a  suitable  substitute  liner;  the  material  is 
available  at  no  cost  because  it  is  a  commercial 
byproduct.  Investigations  of  the  hydrologic  char- 
acteristics of  the  Muskoka  Lakes  site  suggest  that 
large  scale  groundwater  diversion  works  are  not 
required  around  the  perimeter  of  the  refuse  cell  but 
that  a  more  effective  collection  system  should  be 
installed  on  the  downslope  side  of  the  landfill.  The 
long-term  resolution  of  the  leachate  generation 
problem,  however,  rests  on  the  achievement  of 
both  a  suitable  reduction  in  landfill  liner  infiltration 
and  removal  of  groundwater  in  contact  with  the 
landfilled  refuse  through  dewatering  operations. 
(Rochester-PTT) 
W89- 10730 


TREATMENT  OF  LANDFILL  LEACHATE  BY 
SPRAY  IRRIGATION-AN  OVERVIEW  OF  RE- 
SEARCH RESULTS  FROM  ONTARIO 
CANADA:  II.  SOIL  QUALITY  FOR  LEACHATE 
DISPOSAL, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 
Science. 

R.  A.  McBride,  A.  M.  Gordon,  and  P.  H. 
Groenevelt. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  42,  No.  4,  p  518-525, 
April  1989.  2  fig,  3  tab,  5  ref.  Ontario  Ministry  of 
the  Environment  Project  244-RR. 

Descriptors:  *Water  pollution  treatment,  *Water 
pollution  control,  *Ontario,  'Groundwater  pollu- 
tion, *Sanitary  landfills,  Soil  properties,  Soil  gene- 
sis, Muskoka  Lakes,  Leachates,  Hydraulic  conduc- 
tivity, Nutrients,  Iron,  Potassium,  Cations,  Forests, 
Microorganisms. 

The   Muskoka   Lakes   (Ontario)   sanitary   landfill 
system  consists  of  a  collection  trench  to  intercept 
leachage  flow  from  a  contaminated  aquifer  emanat- 
ing from  the  landfill,  two  settling  lagoons  provid- 
ing limited  aeration  treatment,  and  a  network  of  72 
spray  irrigation  nozzles  over  a  spray  area  of  4.3  ha. 
The  local  soils  were  characterized  and  their  water 
regimes  were  determined  both  in  situ  and  in  the 
laboratory  to  refine  the  application  rate  recommen- 
dations for  partially  treated  leachate.  Leachate  dis- 
tribution was  highly  uneven  over  the  three  spray 
areas  in  1986.  Large  loadings  of  iron-laden  leachate 
appear  to  accelerate  changes  over  relatively  short 
periods  of  time  that  can  radically  alter  soil  water 
and  nutrient  regime.  A  mean  field-saturated  hy- 
draulic conductivity  of  0.0075  cm/sec   was  ob- 
tained in  the  deep,  non-irrigated  sands  near  spray 
area  3.  Prolonged  spraying  has  dramatically  low- 
ered   the   attenuation    capacity   of  the    Muskoka 
Lakes  soil  for  K  and  for  most  other  cations,  where- 
as only  Fe  attenuation  appears  to  be  largely  unal- 
tered due  to  past  leachate  applications.  Given  the 
nature  of  the  local  soils,  the  forest  floor  litter  layer 
is  key   to  increasing   the   residence  time  of  the 
wastewater  in  the  unsaturated  zone  and  effecting  a 
suitable   level   of  renovation   before   the  effluent 
reaches  the  groundwater  table.  High  water  table 
levels  and  shallow  bedrock  over  much  of  spray 
areas  1  and  2  greatly  reduce  this  residence  time 
and  cause  the  formation  of  leachate  breakouts  in 
depressional    areas.    The    less    than    satisfactory 
wastewater  distribution  system  gives  rise  to  local- 
ized application  rates  far  exceeding  the  evapotran- 
spirational  demand  and  soil  attenuation  capacity. 
Pretreatment  of  leachate  for  Fe  removal  is  neces- 
sary to  avert  major  soil  morphological  changes 
with  long-term  spray  irrigation.  Major  transforma- 
tions in  the  soil  water  regime  due  to  heavy  leach- 
ate loadings  and  soil  morphological  changes  are 
responsible  for  adverse  impact  on  forest  microbial 
populations  and  possibly  on  forest  understory  com- 
munities  and    tree    vigor.    Spray    irrigation    with 
leachate  has  induced  a  relatively  rapid  forest  de- 
cline. (Rochester-PTT) 
W89-10731 


Connecticut     Agricultural     Experiment     Station 

New  Haven.  Dept.  of  Soil  and  Water. 

K.  D.  Racke,  and  C.  R.  Frink. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  4,  p  526-533 

April  1989.  1  fig,  1  tab,  23  ref. 

Descriptors:  'Wastewater  treatment,  •Sludge, 
'Composting,  Isotope  studies,  Isotopic  tracers,  Hy- 
drocarbons, Aromatic  compounds,  Pesticides,  Car- 
baryl,  Phenanthrene,  Temperature,  Soil  amend- 
ments, Path  of  pollutants,  Carbon  radioisotopes. 

The  fate  of  two  representative  organic  contami- 
nants (radiolabeled),  the  polyaromatic  hydrocar- 
bon   phenanthrene    and    the    pesticide    carbaryl, 
during  composting  of  municipal  sludge  was  exam- 
ined. A  benchtop  laboratory  compost  apparatus 
was  used  that  has  been  found  to  accurately  simu- 
late Beltsville  aerated-pile  composting  conditions. 
Laboratory   composting   experiments   resulted   in 
composting   periods   of  from    18-20   days   before 
return    to    ambient    conditions.    All    composting 
cycles  except  one  with  phenanthrene  in  which  the 
temperature  was  limited  to  55  C,  were  character- 
ized by  a  drop  in  temperature  after  6-9  days,  and  a 
brief  recovery  to  thermophilic  temperatures  before 
return  to  ambient  temperatures.  Between  89-93% 
of  the  initially  applied  phenanthrene  persisted  un- 
changed in  the  finished  compost.  Very  little  miner- 
alization of  phenanthrene  occurred  and  14C02  for- 
mation   represented    <    1%   of  applied    phenan- 
threne. Quantities  of  unextractable  metabolites  re- 
maining in  the  compost  ranged  from  14.7-16.9%  of 
applied  14C.  Phenanthrene  was  just  as  persistent  in 
the  compost  from  the  experiment  in  which  tem- 
peratures were  limited  to  55  C.   In  the  case  of 
carbaryl,  only  2.6-4.2%  of  the  initially  applied  14C 
could  be  extracted  from  the  compost  at  the  end  of 
the  composting  cycle.  Between   1.6-4.9%  of  the 
applied  carbaryl  was  mineralized  to  14C02  during 
composting.  It  appears  that  some  pollutants  will 
persist  through  the  composting  process  to  appear 
in  finished  composts  that  are  applied  to  soil.  Thus, 
it  may  be  important  to  consider  the  fate  of  organic 
contaminants  in  compost-amended  soils.  (Roches- 
ter-PTT) 
W89- 10732 


£MF       OF       ORGANIC      CONTAMINANTS 
DURING  SEWAGE  SLUDGE  COMPOSTING, 


ROLE  OF  MACROPHYTES  IN  CYCLING  OF 
HEAVY  METALS  IN  WATER  ECOSYSTEMS 
(ROLAMAKROFITOW  W  KRAZENIU  METALI 
CIEZKICH  W  EKOSYSTEMACH  WODNYCH) 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 

T.  Ozimek. 

Wiadomosci  Ekologiczne  WEKLAF,  Vol  34  No 

1,   p   31-44,    1988.   3   fig,    1    tab,   63   ref.   English 

summary. 

Descriptors:  'Fate  of  pollutants,  *Path  of  pollut- 
ants, *Macrophytes,  'Heavy  metals,  'Biotransfor- 
mation, 'Water  pollution  treatment,  'Bioaccumu- 
lation,  Absorption,  Plant  tissues,  Environmental 
control,  Ecosystems,  Phenology,  Seasonal  varia- 
tion, Physiological  ecology,  Life  cycles,  Decom- 
position, Photosynthesis,  Biomass,  Aquatic  habi- 
tats. 

The  role  of  macrophytes  in  the  cycling  of  heavy 
metals  and  the  possibilites  of  using  them  to  remove 
these  metals  from  water  was  studied.  Macrophytes 
absorb  and  retain  considerable  amounts  of  heavy 
metals  in  their  tissues.  The  range  of  heavy  metals 
concentration  in  macrophytes  is  broad,  even 
within  one  species.  It  depends  on  a  number  of 
environmental  factors  (concentrations  of  metals  in 
water  and  sediments,  form  of  a  given  metal,  inter- 
action among  metals,  pH,  temperature),  and  on  the 
biology  and  ecology  of  a  particular  species  (degree 
of  development,  ecological  type,  phenological 
phase).  Bryophytes  adsorb  and  accumulate  much 
greater  amounts  of  metals  than  seed  plants.  The 
majority  of  heavy  metals  are  not  distributed  evenly 
in  particular  plant  organs  and  their  contents  are  the 
greatest  in  the  organ  absorbing  the  metal.  Seasonal 
variability  of  concentrations  of  heavy  metals  in 
macrophytes  depends  on  the  life  cycle  of  a  plant, 
physiological  demand,  and  the  character  of  the 
element.  Heavy  metals  return  from  macrophytes  to 
habitat  mainly  during  decomposition  of  macro- 
phyte  tissues  when  they  are  excreted  or  when 
chemically  bound  with  particles  of  plant  detritus. 
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Aquatic  plants  excrete  small  amounts  of  metals.  An 
excess  of  heavy  metals  damages  macrophytes, 
mainly  by  disturbing  the  photosynthesis.  One  of 
the  limitations  of  using  macrophytes  for  removing 
heavy  metals  from  waters  is  that  concentrations  of 
heavy  metals  that  are  too  high  in  plant  tissues 
negatively  affect  the  photosynthesis  and  thus  the 
amount  of  biomass  produced  (the  higher  the  plant 
biomass  the  more  metals  can  be  removed  from  the 
habitat)  and  also  that  too  much  contamination  of 
the  macrophytes  with  heavy  metals  limits  their 
further  utilization.  (Author's  abstract) 
W89-10803 


ACCELERATING  ELECTRONS, 

D.  Morse. 

Civil  Engineering  CEWRA9,  Vol.  59,  No.  4  d  64- 

66,  April  1989.  1  fig.  v 

Descriptors:  'Wastewater  treatment,  'Irradiation 
•Disinfection,  'Electron  beams,  'Electron  accel- 
erators, 'Degradation,  Miami,  Cost  analysis,  Per- 
formance evaluation,  Construction,  Sludge  dispos- 
al, Technology,  Rehabilitation,  Chlorination, 
Water  treatment,  Bacteria,  Viruses,  Safety. 

The  Virginia  Key  Wastewater  Treatment  Plant  in 
Miami  has  the  only  full-scale  electron  accelerator 
in  the  world  located  in  a  treatment  plant.  For  the 
next  two  years,  scientists  will  be  collecting  data  to 
document  the  accelerator  as  a  cost-effective  and 
reliable  option  for  wastewater  treatment.  The  1.5 
million  v  'e-beam'  leaves  no  radiation  in  the  treated 
water.  Operators  are  protected  by  4-ft-thick  walls 
that  surround  the  e-beam  room.  Early  tests  have 
shown  the  e-beam  capable  of  killing  bacteria,  pro- 
tozoa, viruses,  worms,  and  virtually  any  other  or- 
ganism that  lives  in  wastewater.  The  e-beam  also 
detoxifies  hazardous  organic  substances,  probably 
by  generating  oxidizing  radicals.  Since  the  1.5  mil- 
lion v  e-beam  is  too  strong  for  disinfection  of  water 
and  wastewater,  scientists  will  be  determining  the 
exact  dosages  required  to  inactivate  microorga- 
nisms and  destroy  hazardous  chemicals.  The  oper- 
ating costs  are  small;  the  beam  now  requires  75  kw 
(about  $4.50  per  hour)  to  operate.  The  accelerator 
was  constructed  from  1981  to  1984  as  part  of 
EPA's   innovative   technology   program.   (Doria- 

W89-10821 


GAS  CHROMATOGRAPHIC  STUDIES  ON 
THE  BIODEGRADATION  OF  NITROBEN- 
ZENE AND  2,4-Dn\rrROPHENOL  IN  THE  NI- 
TROBENZENE PLANT  WASTEWATER, 

Institute  of  Science,  Bombay  (India).  Analytical 

Lab. 

S.  S.  Patil,  and  V.  M.  Shinde. 

Environmental  Pollution  ENPOEK,  Vol   57   No 

3,  p  235-250,  1989.  3  fig,  7  tab,  21  ref. 

Descriptors:  'Gas  chromatography,  'Biodegrada- 
tion,  'Aromatic  compounds,  'Wastewater  treat- 
ment, 'Phenols,  'Wastewater  analysis,  Industrial 
wastewater,  Activated  sludge,  Monitoring,  Dye 
industry  wastes,  Chemical  oxygen  demand,  Sus- 
pended solids,  Toxicity,  Acclimatization. 

The  biodegradation  of  nitrobenzene  (NB)  and  2,4- 
dinitrophenol  (DNP)  in  NB  plant  wastewater  has 
been  studied  using  acclimated  activated  sludge  in  a 
batch  bioreactor.  The  gas  chromatographic  (GC) 
monitoring  shows  simultaneous  utilization  of  these 
two  substrates,  and  both  NB  and  DNP  were  ulti- 
mately biodegraded.  The  primary  and  ultimate  bio- 
degradation rates  using  GC  and  COD  methods, 
respectively,  are  compared.  The  biodegradability 
observed  by  GC  and  COD  methods  shows  pri- 
mary biodegradation,  and  ultimate  biodegradation, 
respectively.  Although  the  primary  biodegradation 
of  the  substrates  shows  100%  removal,  the  ultimate 
biodegradation  in  terms  of  COD  is  in  the  range  of 
80-90%.  The  biodegradation  rates  show  that  the 
NB  removal  rates  are  decreased  as  the  NB-DNP 
exposed  activated  sludge  is  further  exposed  to  the 
wastewater  system.  However,  DNP  removal  rates 
are  doubled  for  the  wastewater  system  at  about  the 
same  substrate  loadings.  The  present  investigation 
leads  to  the  following  conclusions.  (1)  NB  and 
DNP  in  the  NB  plant  wastewater  are  biodegrada- 
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ble.  (2)  The  substrate(s)  utilization  is  complete  and 
simultaneous  from  the  wastewater  system.  (3)  The 
binarysubstrate  (NB  and  DNP),  exposed  to  aniline 
plant  wastewater  acclimated  activated  sludge,  ex- 
hibit sequential  utilization,  but  when  the  sludge 
was  further  exposed  to  NB  plant  wastewater,  the 
substrates  were  degraded  simultaneously.  (4)  In  a 
monosubstrate  system,  the  utilization  of  DNP  is 
affected  when  the  concentration  is  changed  from 
30  to  60  mg  DNP/1  of  mixed  liquor  volume. 
(Doria-PTT) 
W89- 10825 

REMOVAL  OF  HEAVY  METALS  FROM 
AQUEOUS  EFFLUENTS  BY  IMMOBILISED 
FUNGAL  BIOMASS, 

University   of  Manchester   Inst,   of  Science   and 

Technology  (England). 

D.  Lewis,  and  R.  J.  Kiff. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  p  991-998,  1988.  5  fig,  1  tab,  14  ref. 

Descriptors:  *Heavy  metals,  'Fungi,  *Biomass, 
•Wastewater  treatment,  'Biological  wastewater 
treatment,  Cadmium,  Copper,  Iron,  Manganese, 
Lead,  Zinc,  Acidity,  Temperature,  Cations,  Che- 
lating agents,  Organic  compounds,  Hydrochloric 
acid. 

Columns  of  immobilized  fungal  biomass  appear  to 
be  an  effective  method  for  removing  low  levels  of 
a  range  of  metals  from  aqueous  solutions.  Howev- 
er, the  complex  nature  of  some  industrial  effluents 
may  greatly  reduce  the  efficiency  of  the  process 
especially  if  high  levels  of  calcium  and  magnesium, 
strong  chelating  agents,  or  other  divalent  cations 
are  present.  In  many  cases,  the  use  of  much  larger 
amounts  of  biomass  or  multicolumn  systems  could 
overcome  these  problems.  The  most  critical  factor 
affecting  performance  is  solution  pH  with  optimal 
metal  removal  between  pH  6  and  9.  The  decreased 
affinity  of  the  biomass  for  metals  at  low  pH  can  be 
used  as  a  procedure  for  column  regeneration  al- 
lowing reuse  through  a  number  of  cycles.  Bearing 
these  points  in  mind,  it  is  envisaged  that  this  tech- 
nique could  be  developed  for  the  treatment  of  low 
ionic  strength  effluents  or  for  the  final  polishing  of 
pretreated  effluents  prior  to  discharge.  (Author's 
abstract) 
W89-10838 


Landfills,  Hazardous  wastes,  Biological  treatment, 
Sorption,  Industrial  wastes,  Training. 

The  43rd  Industrial  Waste  Conference  was  spon- 
sored by  the  School  of  Civil  Engineering  of 
Purdue  University.  Of  the  ninety-four  technical 
papers  presented  during  the  three  days  of  the  con- 
ference, eighty-nine  are  compiled  into  these  pro- 
ceedings. The  papers  are  divided  into  the  follow- 
ing eight  major  sections:  toxic  and  hazardous 
wastes;  site  remediation;  landfills;  biological  sys- 
tems; sorptive  processes;  processes  and  product 
development;  industrial  wastes;  and  laws,  regula- 
tions, and  training.  (See  W89- 10895  thru  W89- 
10939)  (Lantz-PTT) 
W89-10858 


STUDY  ON  WASTEWATER  TREATMENT  BY 
AEROBIC  BIOLOGICAL  FLUIDIZED  BED  (IN 
KOREAN), 

B.  H.  Lee,  and  J.  M.  Lim. 

Bulletin  of  National  Fisheries  University  of  Pusan. 
Vol.  28,  No.  1,  p  19-26,  1988.  8  fig,  6  tab,  9  ref. 
English  summary. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Fluidized  bed  process, 
•Aerobic  treatment,  Chemical  oxygen  demand,  Bi- 
ological oxygen  demand,  Retention  time,  Bacteria. 

The  best  operating  conditions  and  treatment  effi- 
ciencies of  biological  fluidized  bed  wastewater 
treatment  methods  were  evaluated.  Maximum 
COD  removal  efficiencies  were  obtained  at  210- 
250%  bed  expansion.  When  the  fluidized  bed  oper- 
ated at  0.61  kg  BODAg  mixed  liquor  volatile 
suspended  solids/day  and  a  hydraulic  retention 
time  (HRT)  of  2  hrs,  the  BOD  removal  efficiency 
was  90%.  Filamentous  bacteria  were  observed  at  a 
HRT  of  2  hrs  and  a  large  quantity  of  filamentous 
bacteria  accumulated  at  HRTs  of  1  hr  because  of  a 
lack  of  oxygen.  Aerobic  biological  fluidized  bed 
Process  can  be  supplied  McKinney's  mathematical 
Model  for  CMAS.  (Author's  abstract) 
W89-10849 


PROCEEDINGS  OF  THE  43RD  INDUSTRIAL 
WASTE  CONFERENCE. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

May  10-12,  1988,  Purdue  University,  West  Lafay- 
ette, Indiana.  Lewis  Publishers,  Chelsea,  Michigan. 
1989.  863  p.  Edited  by  John  M.  Bell. 

Descriptors:  'Wastewater  treatment,  'Waste  dis- 
posal,  'Regulations,   Conferences,   Legal  aspects, 


TOXICITY  REDUCTION-HAVE  THE  BUGS 
HAD  IT, 

AWARE,  Inc.,  Nashville,  TN. 
W.  W.  Eckenfelder. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  1-5,  4  fig,  2  tab,  12  ref. 

Descriptors:  'Priority  pollutants,  'Toxic  wastes, 
'Wastewater  treatment,  'Toxicity,  'Biological 
treatment,  Biochemical  oxygen  demand,  Regula- 
tions, Organic  compounds,  Industrial  wastewater. 

Recent  legislation  has  changed  the  emphasis  of 
biological  wastewater  treatment  process  perform- 
ance. Consideration  must  now  be  given  to  residual 
priority  pollutants  in  micrograms/L  levels  and 
aquatic  toxicity  as  defined  by  a  bioassay.  It  be- 
comes obvious  that  kinetic  relationships  in  terms  of 
biochemical  oxygen  demand  (BOD)  are  no  longer 
applicable  in  these  cases.  Achievable  effluent  levels 
of  specific  priority  pollutants  in  a  biological  treat- 
ment process  are  a  function  of  the  solids  retention 
time,  the  influent  concentration  of  the  pollutant, 
the  characteristics  of  the  wastewater  being  treated, 
and  temperature.  Permits  relative  to  effluent  limita- 
tions on  priority  pollutants  or  aquatic  toxicity 
should  be  site  specific  unless  water  quality  criteria 
dictate  a  more  stringent  limitation.  Requirements 
beyond  biological  waste  treatment,  while  benefi- 
cial to  the  carbon  manufacturers,  is  technically, 
economically  and  practically  infeasible  except  in 
specific  cases.  The  present  data  base  does  not 
support  rigid  effluent  criteria  for  most  priority 
pollutants.  Aquatic  toxicity  data  on  specific  organ- 
ics  are  generally  not  applicable  to  industrial 
wastewater  effluents  since  a  majority  of  these  or- 
ganics  are  removed  in  the  biological  treatment 
process.  (See  also  W89-10858)  (Lantz-PTT) 
W89-10859 


tory,  toxic  and  hazardous  compounds.  The  pur- 
pose of  the  combined  PAC  activated  sludge  treat- 
ment process  in  this  study  is  to  adsorb  a  great  part 
of  the  phenols  by  the  PAC  in  order  to  lower  their 
load  on  the  biomass  and  reduce  the  inhibitory 
action  expected  at  high  loadings  of  phenols,  par- 
ticularly cresols  and  xylenols.  The  major  objective 
was  to  study  the  effect  of  PAC  on  substrate  re- 
moval rate  by  the  biomass,  obtain  rate  constants, 
evaluate  degree  of  inhibition  and  to  correlate  it 
with  adsorption  of  the  different  phenols  by  PAC. 
An  important  part  of  the  organics,  40%,  were 
removed  by  stripping.  Organics  unremoved  by 
stripping  could  be  classified  into  three  categories: 
adsorbed  on  PAC,  most  of  them  phenols;  removed 
by  biodegradation;  and  residual  in  effluent,  most  of 
them  nonbiodegradable.  The  adsorption  of  hazard- 
ous phenolic  compounds  enables  an  improvement 
in  the  kinetics  of  biodegradation.  No  improvement 
in  settling  characteristics  of  mixed  liquor  suspend- 
ed solids  could  be  achieved  by  PAC  addition.  (See 
also  W89-10858)  (Lantz-PTT) 
W89-10861 


PAC  BIOTREATMENT  OF  HAZARDOUS 
COMPOUNDS  FROM  AN  INTEGRATED  OIL 
REFINERY, 

Centre  for  Research  in  Environmental  and  Water 
Resources  Engineering,  Haifa  (Israel). 
N.  Galil,  and  M.  Rebhun. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,    1989.   p   19-28,    10  fig,   4  tab,   25   ref. 

Descriptors:  *  Activated  carbon,  'Hazardous 
wastes,  'Oil  refineries,  'Wastewater  treatment, 
•Biological  treatment,  Industrial  wastes,  Activated 
sludge  process,  Organic  compounds,  Phenols,  Bio- 
degradation. 

Problems  encountered  in  activated  sludge  treat- 
ment of  wastewater  from  an  integrated  oil  refinery 
can  be  classified  into  three  major  categories:  (1) 
slow  rate  (kinetics)  of  the  bioprocess  due  to  inhibi- 
tory effect  of  phenolic  compounds;  (2)  'escape'  of 
biomass  in  effluent  ascribed  to  poor  bioflocculation 
and  frequent  high  hydrocarbon  content;  and  (3) 
sudden  discharges  of  concentrated  phenolic  wastes 
disrupted  the  process,  first  by  impairing  biofloccu- 
lation, followed  by  complete  disruption  of  the  bio- 
logical process.  Powdered  activated  carbon  (PAC) 
addition  to  activated  sludge  is  suggested  in  many 
cases  as  a  modification  being  able,  potentially,  to 
improve  the  process,  especially  in  the  case  of  con- 
centrated industrial  wastewater  containing  refrac- 


DEVELOPMENT  OF  A  COMPUTERIZED 
MODEL  FOR  WASTE  REDUCTION  ALTERNA- 
TIVES, 

Illinois  State  Water  Survey  Div.,  Savoy.  Hazard- 
ous Waste  Research  and  Information  Center. 
G.  D.  Miller,  D.  L.  Thomas,  C  A.  Washburn,  F. 
Brookfield,  and  D.  D.  Kraybill. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,  1989.  p  29-33,  3  fig,  1  tab. 

Descriptors:  'Computer  models,  'Wastewater 
treatment,  'Information  exchange,  Model  studies, 
Recycling,  Water  quality  control,  Waste  manage- 
ment, Hazardous  materials. 

The  Hazardous  Waste  Research  and  Information 
Center  (HWRIC)  was  established  in  11984  as  a 
part  of  the  State  Water  Survey  Division  of  the 
Illinois  Department  of  Energy  and  Natural  Re- 
sources (ENR).  One  of  the  goals  of  HWRIC  and 
of  many  agencies  dealing  with  hazardous  waste 
issues  is  to  help  industry  find  ways  to  reduce  the 
amount  and  toxicity  of  hazardous  wastes  generat- 
ed. Through  contacts  with  industry  it  became  clear 
in  1986  that  there  is  a  great  need  for  technical 
assistance  and  organized  information  on  waste  re- 
duction. There  was  no  publicly  available  organized 
body  of  literature  on  waste  reduction.  In  addition, 
case  studies  or  examples  of  waste  reduction  suc- 
cesses were  often  either  not  published  or  available 
only  in  specialized,  limited  distribution  reports.  A 
computerized     information     base     and     advisory 
system  was  thought  to  be  needed  that  could  be 
used  for  technical  assistance  and  made  available  to 
industry.  As  a  result,  HWRIC  joined  several  other 
states  in  the  National  Roundtable  of  State  Water 
Reduction  Programs  to  cooperatively  develop  the 
Multi-Option  Model  (MOM)  which  is  an  interac- 
tive computerized   waste  management  tool.   The 
primary  purpose  of  the   MOM  is  to  increase  a 
generator's  knowledge  of  the  wide  range  of  op- 
tions for  reducing,  recycling,  and  treating  industri- 
al waste.  In  particular,  the  MOM  is  expected  to 
promote  waste  reduction  at  the  source  and  recy- 
cling. A  secondary  purpose  of  the  MOM  is  to 
provide  guidance  for  technical  assistance  and  facil- 
ity planning.  The  MOM  is  primarily  designed  to  be 
used  by  industrial  engineers  and  plant  managers 
with  the  help  of  a  technical  assistant.  The  first  step 
is  to  characterize  the  generator's  waste  types  and 
amounts.  The  program  then  offers  three  options 
for  providing  the  generator  with  information:  the 
Waste  Reduction  Advisory  System  (WRAS);  the 
Waste  Exchange;  and  the  Treatment,  Storage,  and 
Disposal  (TSD)  Advisory  System.  Primary  devel- 
opmental emphasis  is  on  the  WRAS,  since  source 
reduction  is  the  number  one  choice  for  waste  man- 
agement. (See  also  W89-10858)  (Lantz-PTT) 
W89- 10862 
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RESPIROMETRIC  METHOD  FOR  BIOKINE- 
TIC  CHARACTERIZATION  OF  TOXIC 
WASTES, 

Delaware  Univ.,  Newark.  Dept.  of  Chemistry. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


A.  F.  Gaudy,  A.  Ekambaram,  and  A.  F.  Rozich. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea 
Michigan,  1989.  p  35-44,  6  fig,  5  tab,  13  ref. 

Descriptors:  *Toxic  wastes,  *Wastewater  treat- 
ment, 'Respirometry,  'Biokinetics,  Mathematical 
studies,  Hazardous  wastes,  Biomass,  Oxygen, 
Growth  kinetics,  Growth  rates. 

Recent  papers  have  described  the  use  of  kinetic 
models  and  parameters  computed  from  the  biokin- 
etic  constants  included  in  them  to  predict  perform- 
ance of  activated  sludge  processes  treating  either 
noninhibitory    or    toxic    organic    substrates.    The 
major  impediment  to  more  general  use  of  kinetic 
models  in  plant  operations  has  been  the  need  for 
periodic  evaluation  of  the  biokinetic  constants  and 
the  realization  that  the  procedures  for  obtaining 
numerical  values  of  these  constants  is  somewhat 
laborious.  Previous  studies  have  shown  that  the 
accumulated  oxygen  uptake  curve  could  be  used  to 
compute  the  growth  curves  from  which  values  of 
the  specific  growth  rate  (u)  at  various  concentra- 
tions of  substrate,  S  sub  o,  could  be  determined. 
The  approach,  under  conditions  wherein  measure- 
ment of  growth  was  by  the  usual  method,  i.e., 
optical  density,  was  difficult  and  the  '02  surrogate' 
technique,  as  it  was  called,  saved  much  labor  and 
time  in  amassing  the  required  data.  Results  show 
that  the  02  surrogate  technique  adequately  meas- 
ures the  course  of  biomass  growth  by  measuring 
respiration,  i.e.,  accumulated  02  uptake,  for  sys- 
tems growing  at  slow  specific  growth  rates  such  as 
those    encountered    with    a    toxic    or    inhibitory 
carbon  source.  The  method  had  previously  been 
shown  to  be  applicable  to  more  rapidly  growing 
systems    using    a    non-toxic   carbon    source.    The 
method  offers  much  opportunity  to  save  labor  in 
performing  growth  studies  and  the  technique  can 
be  used  on  waste  systems  not  readily  amenable  to 
direct   measurement   of  growth.    In   general,   the 
three  methods  of  analyzing  data  to  obtain  numeri- 
cal values  of  the  three  biokinetic  constants,  u  sub 
max  (maximum   specific  growth   rate),   K  sub  s 
(substrate  concentration  at  which  u  =  u  sub  max/2), 
and  K  sub  i  (inhibition  constant  used  in  the  Hal- 
dane  equation  for  growth  on  inhibitory  substrates), 
were  shown  to  yield  essentially  the  same  values. 
The  results  also  show  that  the  02  surrogate  proce- 
dure and  the  subsequent  use  of  the  technique  for 
estimating  the  values  of  the  biokinetic  constants 
yield   values  of  u  which  adequately  predict  the 
wash-out  behavior  of  a  continuous  growth  reactor 
system.  (See  also  W89- 10858)  (Lantz-PTT) 
W89- 10863  ' 


INNOVATIVE  PROCESS  FOR  TREATMENT 
OF  SULFURIC  ACID  WASTE  LIQUIDS  WITH 
RECOVERY  OF  ANHYDROUS  SODIUM  SUL- 
FATE, 

Canviro  Consultants  Ltd.,  Mississauga  (Ontario) 
B.  Asano,  and  I.  M.  Olper. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,  1989.  p  45-50,  4  fig,  4  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Sulfuric 
acid,  *Sodium  sulfate,  'Waste  recovery,  Sodium 
carbonate,  Chemical  treatment,  Lead,  Economic 
aspects,  Industrial  wastes,  Ontario. 

Tonolli  Canada  Ltd.  is  a  lead  recovery  and  refin- 
ery plant  located  in  the  City  of  Mississauga,  Ontar- 
io, Canada.  Approximately  80%  of  the  feedstock 
for  the  plant  comes  from  batteries  purchased  from 
scrap  dealers  and  battery  manufacturers  within  600 
km  of  Mississauga.  Electrolyte  drained  from  the 
batteries  is  17  weight  sulfuric  acid.  This  operation 
generates  approximately  9  million  L/yr  of  sulfuric 
acid  liquids.  In  1985,  Tonolli  was  requested  by  the 
Regional  Municipality  of  Peel  to  investigate  op- 
tions available  for  acid  recycling  or  waste  treat- 
ment to  reduce  the  concentration  of  soluble  sulfate 
in  the  discharge  to  the  sewer  from  the  plant.  After 
evaluating  a  number  of  options  in  detail,  including 
lime  neutralization,  caustic  neutralization,  waste 
acid  upgrading,  and  the  sale  of  waste  acid  without 
treatment,  Tonolli  selected  the  CX  Process  to  satis- 
fy the  Region's  new  waste  management  request. 


The  process,  which  has  been  proven  in  two  com- 
mercial facilities  in  Europe,  is  based  on  neutraliza- 
tion and  reaction  of  the  acid  waste  with  sodium 
carbonate  followed  by  evaporative  crystallization. 
In  addition  to  overcoming  the  liquid  waste  disposal 
problem,  the  process  has  the  benefit  of  recovering 
detergent-grade  sodium  sulfate  as  a  byproduct  for 
sale.  The  process  also  dramatically  reduces  the 
volume  of  solid  waste  (slag)  that  is  normally  gener- 
ated in  the  lead  recovery  operation.  Thus  the  proc- 
ess has  the  double  benefit  of  byproduct  recovery 
and  waste  minimization.  (See  also  W89-10858) 
(Lantz-PTT)  ' 

W89- 10864 


DETERMINATION  OF  TOXICITY  THRESH- 
OLDS OF  INDUSTRIAL  WASTESTREAMS  TO 
ACTIVATED  SLUDGE  PROCESS  USING  FED 
BATCH  REACTOR, 

Donohue  and  Associates,  Inc.,  Milwaukee,  WI 
J.  Patoczka,  G.  W.  Pulliam,  and  G.  L.  Chowning. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,  1989.  p  51-59,  14  fig,  16  ref. 

Descriptors:  'Toxicity,  'Industrial  wastewater, 
•Wastewater  treatment,  'Toxic  wastes,  'Activated 
sludge  process,  Batch  treatment,  Biological  treat- 
ment. 

The  fed  batch  reactor  (FBR)  procedure  for  assess- 
ing toxicity  to  biological  treatment  is  one  of  the 
methods  employing  measurement  of  substrate  re- 
moval. In  this  study,  a  fed  batch  reactor  procedure 
was  investigated  as  a  method  to  determine  toxicity 
of  industrial  discharges  and  individual  chemicals  to 
activated  sludge  process.  The  method  is  based  on 
continuous  addition  of  a  high  strength  feed  con- 
taining a  potential  toxicant  to  a  batch  activated 
sludge  reactor  for  a  period  of  two  to  three  hours. 
In  this  way,  sludge  response  can  be  obtained  over  a 
large  toxicant  concentration  range  in  a  single  test. 
The  FBR  test  was  found  to  be  a  simple  and  inex- 
pensive test  for  rapid  screening  of  wastestreams  for 
acute  inhibition/toxicity  to  activated  sludge.  Under 
favorable  conditions,  a  threshold  concentration  (or 
rate  of  discharge)  can  be  established.  Disadvan- 
tages of  the  FBR   test  include  some  drawbacks 
inherent  to  all  batch-type  tests  including,  lack  of 
definition  of  chronic  effects.  Furthermore,  biologi- 
cal sludge  used  in  the  FBR  test  does  not  have  the 
benefit  of  acclimation  to  the  tested  wastestream. 
Interpretation  of  the  substrate  removal  rates  may 
also  be  complicated  by  substrate  biosorption,  i.e., 
rapid  initial  substrate  uptake  onto  the  biological 
floe  sprptive  mechanisms.  Some  sludges,  particu- 
larly in  combination  with  simple,  carbohydrate- 
based  substrates,  exhibit  biosorption.   In  an  FBR 
test,  following  the  rapid  initial  substrate  uptake,  a 
decrease  in  the  apparent  removal  rate  occurs  as 
manifested  by  an  upward  deflection  of  the  sub- 
strate build-up  curve.   This  can  be  mistaken  for 
inhibition.  (See  also  W89- 10858)  (Lantz-PTT) 
W89- 10865 


USE  OF  A  BATCH  ASPHALT  PLANT  FOR  RE- 
MEDIATION OF  SOILS  CONTAMINATED  BY 
VOLATILE  ORGANIC  COMPOUNDS, 

Donohue  and  Associates,  Inc.,  Milwaukee,  WI 
L.  C.  Trick,  M.  A.  Kuehl,  and  R.  M.  Uschan. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,  1989.  p  61-65,  4  tab. 

Descriptors:  'Cleanup  operations,  'Soil  contami- 
nation, 'Volatile  organic  compounds,  'Wastewater 
treatment,  Organic  compounds,  Industrial  wastes, 
Excavation,  Batch  treatment,  Volatilization,  Soii 
treatment. 

In  1980,  volatile  organic  compounds  (VOCs)  were 
found  at  trace  concentrations  in  the  well  water 
supply  of  the  City  of  New  Brighton,  Minnesota.  A 
consultant  under  contract  to  the  US  EPA  exam- 
ined local  industrial  operations  and  listed  potential 
sources  of  VOC  in  the  drinking  water.  The  pri- 
mary suspected  source  was  the  Twin  City  Army 
Ammunition  Plant  (TCAAP);  however,  several 
other  potential  sources  outside  the  boundaries  of 


TCAAP  were  identified.  One  site  selected  for  fur- 
ther investigation   is  an   area  approximately  one 
mile    southwest   of  TCAAP   and    one-half  mile 
northeast  of  the  City  of  New  Brighton.  The  prop- 
erty   was   previously   owned   by   the    Minnesota 
Transfer    Railway    Company    (MTR)    which    in 
recent  history  leased  portions  to  various  light  in- 
dustrial  and   commercial   enterprises.   One  lessee 
was  the  Trio  Solvents  Company,  a  recycler  of 
waste  solvents.  The  site,  generally  known  as  the 
Trio  Solvents  (Trio)  area,  is  listed  on  the  National 
Priorities  List.  During  the  investigation,  the  con- 
sultant found  an  area  of  soil  impacted  by  organic 
solvents.  The  affected  area  was  approximately  150 
ft   northwest   of  the  building   formerly   used   for 
painting  operations.  The  impacted  area  covered 
about  7,700  sq  ft.  The  predominant  organic  sol- 
vents in  these  soils  were  trichloroethylene  (TCE) 
and  xylenes.  No  other  areas  of  solvent  impacted 
soils  were  found  in  the  study  area.  In  February 
1986,  the  remedial  investigation  contractor  submit- 
ted a  report  to  MRT  addressing  options  for  clean- 
up of  impacted  site  soils.  The  options  included:  (1) 
treatment  of  excavated  soil  in  a  screw-conveyer 
roaster;  (2)  treatment  of  excavated  soil  in  a  soil- 
scrubber;  (3)  landfill  of  excavated  soil;  (4)  land- 
farming  of  excavated  soil  to  evaporate  solvents;  (5) 
landfarming  of  excavated  soil  employing  advanced 
microbiological  action;  (6)  soil  venting;  (7)  in-situ 
microbiological  decontamination;  and  (8)  excava- 
tion and  treatment  in  batch  asphalt  plant.  MTR 
selected  the  response  action  that  included  excava- 
tion of  impacted  soils  to  a  depth  of  approximately 
12  ft  followed  by  heating  of  soils  in  an  adjacent 
batch  asphalt  plant  to  volatilize  the  solvents.  Ap- 
proximately 400  lbs  of  solvent  were  removed  from 
the  site  soils,  and  approximately  40  lbs  of  solvent 
remain  in  the  soil   and   groundwater  below  the 
excavation.  (See  also  W89- 10858)  (Lantz-PTT) 
W89- 10866 


REMOVAL  AND  TREATMENT  OF  DIS- 
SOLVED AND  FLOATING  ORGANIC  COM- 
POUNDS IN  A  CONTAMINATED  GROUND- 
WATER, 

EDI  Engineering  and  Science,  Grand  Rapid,  MI. 
For  primary  bibliographic  entry  see  Field  5G 
W89- 10870 


FIRST  'SITE'  FIELD  EVALUATION, 

HAZCON,  Inc.,  Brookshire,  TX. 

For   primary   bibliographic   entry  see   Field   5G 

W89- 10871 


VOLATILIZATION    OF    PERCHLOROETHY- 
LENE  FROM  STAGNANT  WATER  AND  SOIL, 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic   entry  see  Field   5G 
W89-10872 


PREPARING  A  REMEDIAL  DESIGN  FOR 
CLEANUP  OF  THE  NEW  LYME  SUPERFUND 
SITE, 

Donohue  and  Associates,  Inc.,  Sheboygan,  WI. 
For  primary  bibliographic  entry  see  Field  5G. 
W89- 10873 


PRELIMINARY  ASSESSMENT  OF  A  MICRO- 
FILTRATION/REVERSE  OSMOSIS  PROCESS 
FOR  THE  TREATMENT  OF  LANDFILL 
LEACHATE, 

Zenon  Environmental,  Inc.,  Burlington  (Ontario). 
T  A.  Krug,  and  S.  McDougall. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,    1989.   p    185-193,   6  fig,   4  tab,   4  ref. 

Descriptors:  'Landfills,  'Leachates,  'Reverse  os- 
mosis, 'Microfiltration,  'Wastewater  treatment, 
•Water  pollution  treatment,  Chemical  treatment, 
Hazardous  materials. 

Toxic  and  hazardous  compounds  can  originate 
from  landfill  leachates  as  a  result  of  the  soluble 
components    of   solid    and    liquid    wastes    being 
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leached  into  surface  water  and  groundwater.  At 
some  landfill  sites,  leachate  which  is  collected  is 
discharged  to  municipal  sewers  for  treatment  in 
conventional  sewage  treatment  processes.  At  other 
landfill  sites  where  sewer  lines  are  not  available, 
the  leachate  water  may  be  hauled  off-site  for  treat- 
ment, may  be  recycled  back  to  the  landfill  site  or 
may  be  discharged  to  a  surface  water  source.  Cross 
flow  filtration  processes  including  microfiltration 
(MF),    ultrafiltration   (UF)    and    reverse   osmosis 
(RO)  have  been  applied  to  the  treatment  of  a  wide 
variety    of   industrial    wastewater    streams,     this 
study  involves  the  assessment  of  a  two  stage  proc- 
ess for  the  treatment  of  landfill  leachates  involving 
precipitation  and  microfiltration  for  removal  of 
toxic  metals  and  suspended  solids  and  concentra- 
tion of  residual  organics  by  reverse  osmosis.   Ine 
first  step  precipitation/microfiltration  provides  a 
simple   pretreatment   process   prior   to   KU.    ine 
solids  generated  in  this  first  stage  of  the  process 
can  be  dewatered  in  a  plate  and  frame  or  similar 
filter  press  and  solidified  prior  to  final  j disposal 
The  treated  water  is  free  of  suspended  solids  which 
if  present  would  cause  problems  in  the  operation  ot 
the  RO  system.  The  first  stage  precipitation/micro- 
filtration step  was  capable  of  removing  suspended 
solids,  metals  and  hardness  from  the  raw  leachate. 
These  contaminants  will  interfere  with  the  oper- 
ation of  RO  systems  downstream  in  the  process 
and  can  reduce  the  rate  of  biodegradation  ot  or- 
ganics in  the  leachate.  The  process  is  resistant  to 
upset  and  provides  a  consistent  high  quality  prod- 
uct water  required  for  RO  processing.  The  RO 
process  has  been  shown  to  be  capable  of  concen- 
trating virtually  all  the  remaining  organics  and 
dissolved  solids  present  from  the  first  stage  of 
treatment  and  generating  a  clean  product  water 
with  very  low  levels  of  any  problematic  contami- 
nants The  process  of  precipitation/microfiltration 
can  be  used  for  removal  of  suspended  solids,  metals 
and  other  contaminants  in  a  variety  of  wastewater 
applications.   (See  also  W89-10858)  (Lantz-PTT) 
W89-10882 

COMPARISON  OF  GLUCOSE  AND  METHA- 
NOL AS  CARBON  SOURCES  FOR  DENITRIFI- 
CATION  IN  BIOLOGICAL  TREATMENT  OF 
LEACHATE,  ,  _.   .. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 
Engineering.  . 

R.  Manoharan,  S.  Liptak,  P.  Parkinson,  D. 
Mavinic,  and  C.  W.  Randall.  ..,_,,    ^„„ 

IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,   1989.  p   195-202,   8  fig,    1   tab,  9  ref. 

Descriptors:          *Denitrification,  'Landfills, 

•Wastewater    treatment,     *Biological  treatment, 

♦Leachates,  Glucose,  Methanol,  Ammonia, 
Carbon,  Methanol. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 

Glvphosate  removal  in  a  mixed  culture-mixed  sub- 
strate environment  is  effected  by  the  activity  of 
nitrifiers,  denitrifiers  and  the  ammomfiers.  Operat- 
ing strategies   that  enrich   for   the  nitrifiers  and 
denitrifiers,  also  enrich  for  glyphosate  degrading 
activity  (GDA).  At  very  high  substrate  loadings 
GDA    is   repressed    by    nonglyphosate   chemical 
oxygen  demand  (COD)  and  inhibited  by  excess 
ammonia  production.  Addition  of  ammonia  to  the 
feed  increase  the  relative  fraction  of  nitrifiers  in  the 
biomass.  The  nitrifiers  improve  system  perform- 
ance from  two  perspectives.  First,  ammonia  pro- 
duced by  ammonifiers  during  high  loading  is  main- 
tained below  inhibitory  levels.  Second,  glyphosate 
is  utilized  by  the  nitrifiers,  extending  the  rate  ot 
glyphosate  removal  beyond  what  would  be  expect- 
ed from  the  heterotrophs  alone.  However,  proper 
use  of  the  reactor  filling  strategies,  and  suitable 
manipulation  of  the  process  conditions,  can  elimi- 
nate the  lag  phase  associated  with  the  repression  ot 
glyphosate  degradation  by  non-glyphosate  COD. 
(See  also  W89-10858)  (Lantz-PTT) 
W89-10888 


DEGRADATION  OF  ACETONITRILE  BY 
PSEUDOMON AS  AERUGINOSA, 

Selma  Univ.,  AL.  Div.  of  Natural  and  Applied 

Sciences.  „.  ,  ,    c/-^ 

For   primary  bibliographic  entry   see   Field   50. 

W89-10886 

KINETICS-DYNAMICS  OF  BIODEGRADA- 
TION OF  POTENTIALLY  TOXIC  ORGANIC 
CHEMICALS,  „  .  _.  .,       , 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

W.  J.  Maier.  ,       .     ,,,        „ 

IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers  Chelsea 
Michigan,  1989.  p  257-265,  10  fig,  3  tab,  15  ref. 

Descriptors:  *  Biodegradation,  'Growth  kinetics, 
•Organic  compounds,  'Wastewater  treatment  Mi- 
crobial degradation,  Microbiological  studies,  Batch 
treatment,  Mathematical  studies. 


Leachates  from  'older'  landfills  are  high  in  ammo- 
nia and  low  in  carbon.  These  leachate  discharges 
affect   the   receiving   water  bodies   by   providing 
nutrients  for  eutrophication,  by  exerting  an  oxygen 
demand  through  the  nitrification  of  ammonia,  and 
because  of  ammonia  toxicity.  The  biological  mtriti- 
cation-denitrification  process  is  one  of  the  most 
promising  methods  available  for  removing  ammo- 
nia from  older  landfill  leachates.  A  single  sludge 
nitrification-denitrification  process  is  capable  of  re- 
moving  large   concentrations   of   ammonia   from 
landfill    leachates.    The   external    carbon    source, 
which  may  be  needed  for  denitrification  (due  to 
low  biodegradable  carbon  content  in  the  older 
leachates)  should   be  carefully   chosen   to   avoid 
problems  with  the  process.  Glucose,  as  the  external 
carbon   source,   produced   unreliable   nitrification 
and  denitrification  performances.  It  was  believed 
to  have  provided  a  competitive  environment  tor 
facultative  anaerobes,  at  the  expense  of  denitrifiers. 
Due  to  unreliable  nitrification  performance  a  desir- 
able carbon  to  nitrate-produced  ratio  could  not  be 
maintained  for  proper  denitrification.  Methanol,  as 
the  external  carbon  source,  did  not  produce  any 
problems  with  the  process.  Excellent  nitrification 
and   denitrification   performances   were   obtained, 
resulting   in  complete   ammonia   removal   by   the 
system  throughout  the  duration  of  the  study.  (See 
also  W89-10858)  (Lantz-PTT) 
W89-10883 


Review  of  the  literature  shows  that  there  is  a  great 
diversity  in  metabolic  responses  of  microorganisms 
to  mixtures  of  organic  chemicals  where  both  sub- 
strates can  serve  as  carbon  and  energy  sources  but 
are  also  potentially  toxic.  Results  from  batch  reac- 
tor tests  have  been  analyzed  using  additive  growth 
rate  functions  that  incorporate  substrate  inhibition 
effects  (Haldane  model)  and  substrate  interaction 
effects    The  latter  is  accounted  for  by  adding  a 
substrate  interaction  term  in  the  denominator  ot 
the  Haldane  modification  of  the  Monod  growth 
rate  equations.  Interaction  functions  have  been  de- 
termined for  mixtures  of  chloroorganic  substrates 
and  conventional  metabolites  and  for  chloroorgan- 
ics   and   chemical    analogs.    Interactions   ranging 
from  sequential  (diauxic)  utilization  to  concurrent 
utilization  have  been  characterized  using  this  cor- 
relation approach.  The  effects  of  different  ratios  of 
substrate  concentration  was  found  to  be  important 
and  is  accounted  for  by  the  substrate  interaction 
terms   The  implications  of  multiple  substrate  feed 
solutions  have  been  analyzed  for  batch  and  contin- 
uous flow  reactors.  Concurrent  utilization  usually 
results  in  more  rapid  removal  of  target  substrate 
because  more  cell  mass  is  formed  even  though  the 
rate  of  target  substrate  utilization  per  cell  may  be 
slower.  However,  at  very  high  alternate  substrate 
concentrations,  target  substrate  utilization  may  oe 
displaced  completely  and  approach  diauxic  behav- 
ior   Practical  implications  of  substrate  interaction 
effects  on  process  performance  of  continuous  flow 
stirred  tank  reactors  (no  recycle)  have  been  ana- 
lyzed.  Operating   diagrams  of  steady-state   oper- 
ations show  that  concurrent  substrate  utilization 
results  in  enhanced  removal  of  target  substrate. 
Process  stability  is  also  enhanced  and  allows  oper- 
ating at  shorter  residence  time  if  the  growth  rate 
coefficient  of  the  alternate  substrate  is  higher  than 
that  of  the  target  substrate.  Model  calculations  ot 
pulsed  additions  of  alternate  substrates  have  been 
described.  A  computer  program  that  solves  the 
differential  mass  balance  equations  by  numerical 
integration  was  used  to  simulate  time  dependen 
effluent  concentrations  of  both  substrates  and  cell 
mass.  This  type  of  analysis  allows  defining  appro- 
priate ranges  of  mixed  substrate  addition.  Benefi- 
cial effects  of  adding  alternate  substrates  in  order 
to  enhance  removal  of  a  targeted  substrate  is  po- 
tentially interesting  for  optimizing  removal  of  trace 
chemicals  in  wastewater  treatment  plants.  (See  also 
W89- 10858)  (Lantz-PTT) 
W89-10887 


PRINCIPLES  OF  ORGANISM  SELECTION 
FOR  THE  DEGRADATION  OF  GLYPHOSATE 
IN  A  SEQUENCING  BATCH  REACTOR, 

Notre  Dame  Univ.,  IN.  Center  for  Bioengineenng 
and  Pollution  Control. 

D  V  S  Murthy,  R.  L.  Irvine,  and  L.  b.  Halla^ 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea 
Michigan,   1989.  p  267-274,  9  fig,  3  tab,   12  ref. 

Descriptors:  'Biodegradation,  *Glyphosate, 
•Wastewater  treatment,  Biological  treatment, 
Batch  treatment,  Ammonia,  Nitrification,  Denitri- 
fication. 


REMOVAL  OF  ORGANIC  COMPOUNDS  BY 
MICROBIAL  BIOMASS, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
A  Selvakumar,  and  H.  N.  Hsieh. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers  Chelsea 
Michigan,   1989.  p  275-281,  2  fig,  6  tab,   11  ref. 

Descriptors:  'Wastewater  treatment  'Biomass, 
'Organic  compounds,  Microbial  degradation, 
Mathematical  studies,  Microbiological  studies,  Ac- 
tivated sludge,  Organic  carbon,  Adsorption. 

The    fate    of   hazardous    organic    pollutants    dis- 
charged into  conventional  biological  wastewater 
treatment  process  is  not  well  understood.  These 
compounds  may  be  removed  from  the  wastewater 
stream  by  biodegradation,  volatilization  (air  strip- 
ping), sorption  by  the  biomass,  precipitation,  hy- 
drolysis, etc.  Recent  studies  have  shown  that  the 
microbial  cells  (microbial  biomass)  tend  to  concen- 
trate chemicals  from  their  aquatic  environment. 
The  adsorption   process  of  liquid  organic  com- 
pounds by  inactive  microbial  biomass  can  be  ex- 
pressed by  the  Freundlich  adsorption  isotherm. 
The  extent  of  biosorption  by  the  microorganisms 
depends  on  the  type  of  biomass.  A  comparison  of 
relative   adsorption   capacities   with   the   organic 
carbon  content  showed  a  trend.  Activated  sludge 
biomass  showed  the  high  uptake  capacity  and  also 
had  the  larger  organic  carbon  content.  Desorption 
studies  show  that  the  desorption  is  small  for  com- 
pounds with  high  adsorptive  capacity.  Octanol/ 
water  partition  coefficient  is  a  better  predictor  of 
the  extent  of  adsorption  on  biomass  than  aqueous 
solubility.  The  adsorptive  capacity  of  biomass  is 
less  compared  to  activated  carbon.  However,  the 
uptake   per   unit  surface  area  is   greater   for  the 
biomass  than  for  activated  carbon.  (See  also  W89- 
10858)  (Lantz-PTT) 
W89-10889 

BIOLOGICAL  TREATMENT  OF  CHLORINAT- 
ED PHENOLS  USING  A  ROTATING  BIOLOGI- 
CAL CONTACTOR, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  ot 
Civil  Engineering. 
R.  Y.  Tokuz. 

IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers.  che^|| 
Michigan,  1989.  p  283-289,  5  fig,  5  tab,  12  ref.  NSF 
Grant  ECE-85 12733. 

Descriptors:  *Wastewater  treatment,  *Phenols, 
•Biological  treatment,  Chlorophenol,  Dichloro- 
phenol,  Trichlorophenols,  Pentachlorophenol,  Or- 
ganic compounds. 

This  study  examined  the  treatability  of  four  chlor- 
inated phenols  (2-chlorophenol;  2,4-dich  oro- 
phenol-  2,4,6-trichlorophenol;  and  pentachloro- 
phenol) using  a  pilot  scale  rotating  biological  con- 
tactor (RBC)  unit.  A  4-stage,  pilot  scale  rotating 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


biological  contactor  unit  was  used  in  this  study 
The  discs  of  the  unit  are  0.5  m  in  diameter  and 
made  of  high  density  polyethylene.  The  hydraulic 
oading  of  the  system  was  maintained  at  1.5  gal- 
lons/sq  ft/day  which  is  equivalent  to  a  hydraulic 
retention  time  of  2.3  hours.  The  organic  loadine 
was  6.0  lb  COD/1000  sq  ft  of  the  disc  surface 
area/day.  A  synthetic  wastewater  was  used  Daily 
analyses  for  the  following  parameters  were  per- 
formed: influent  COD,  filtered  effluent  COD  in- 
fluent and  effluent  chlorinated  phenols  concentra- 
tions, effluent  suspended  solids,  and  pH  Based 
Uif°V^results  of  these  ana'yses,  it  is  concluded 
that  RBC  is  a  viable  biological  treatment  process 
tor  chlorinated  phenols  containing  wastes.  It  is 
likely  that  by  varying  the  process  operational  pa- 
rameters,  for  example  hydraulic   retention   time- 

^i^SSpnTy  be  °b,ained' (See  also 

W89- 10890 


REMOVAL    OF    PHENOL    IN    MIXED    SUB- 
STRATE FORM  BY  A  FIXED  FILM  PROCESS 

Southern   Illinois   Univ.   at  Carbondale.   Dept    of 
Civil  Engineering  and  Mechanics. 
S.  Faghani-Shoja,  B.  A.  DeVantier,  B.  T.  Rav  and 
E.  E.  Cook. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,   1989.  p  291-299,  9  fig,   1   tab,   10  ref. 

Descriptors:  'Biological  treatment,  'Phenol 
•Wastewater  treatment,  'Fixed  film,  Chemical 
oxygen  demand,  Organic  compounds. 

Fixed  film  growth  has  not  been  the  primary  choice 
for  biological  treatment  of  phenol  bearing  waste 
The  process  does,  however,  have  the  ability  to 
handle   moderate   shock   loads,   and   is  relatively 
simple  to  operate  in  practice.  In  a  laboratory  study 
setting  a  fixed  film  growth  process  allows  resolu- 
tion of  substrate  removal   locally,   and   therefore 
inhibition   can  be  examined  in   the  context  of  a 
spatially   varying  concentration.   The  system  de- 
scribed in  this  study  is  a  bench  scale  fixed  film 
process  fed  with  a  synthetic  waste  composed  of 
varying   amounts   of  pure   phenol   and   a   simple 
sugar.  The  process  is  evaluated  with  regard  to  its 
ability  to  remove  phenol  at  higher  concentrations 
and  with  different  levels  of  non-inhibitory  sub- 
strate (sugar).  Determination  of  local  concentra- 
tion levels  at  which  inhibition  is  detected,  is  also 
presented.  Stable  growth  and  removal  above  90% 
is  demonstrated  for  feed  concentrations  up  to  as 
high  as  500  mg  chemical  oxygen  demand/L  (210 
mg/L  as  phenol).  Based  on  these  results,  it  appears 
that    significantly    higher    concentration    phenol 
feeds  can  successfully  be  treated  using  fixed  film 
processes.  The  primary  benefit  observed  with  the 
use  of  mixed  inhibitory  /non-inhibitory  substrate  is 
in  mitigation  of  the  negative  effects  on  growth 
during  phenol  acclimation.  Local  inhibition  of  sub- 
strate removal  is  observed  at  phenol  concentations 
as  low  as  50  mg/L.  For  the  phenol  feed  levels  used 
in   this  study,   no   local   inhibition   was  observed 
beyond  the  first  40%  of  reactor  length,  further 
indication  that  higher  phenol  feed  concentrations 
could  readily  be  treated.  (Lantz-PTT) 
W89-10891 


£5.^TrATION  AND  DEADAPTATION  KINET- 
ICS OF  ACTIVATED  SLUDGE, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

P.  Senthilnathan,  and  J.  J.  Ganczarczyk 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  301-307,  6  fig,  2  tab  20  ref 
append. 

Descriptors:  'Wastewater  treatment,  'Microbial 
degradation,  'Activated  sludge,  Biological  treat- 
ment. Phenols,  Chemical  oxygen  demand,  Sus- 
pended solids,  Biomass. 

The  microbial  populations  in  activated  sludge  are 
versatile  in  degrading  various  organic  priority  pol- 
lutants, if  adequate  time  for  acclimation  (adapta- 
tion)  ,s   g,ven.    The   rate   of  biodegradation   can 


drastically    vary    with    the   extent   of  adaptation 
However,  in  a  new  environment,  when  the  favored 
substrates  are  not  available,  the  adapted  cultures 
may  lose  their  ability  (deadaptation)  to  degrade  the 
specific  chemicals  to  which  they  were  adapted 
The  concept  of  microbial  deadaptation  has  been 
used  to  explain  some  phenomena  associated  with 
the    performance    of   adapted    and    non-adapted 
microorganisms.   The  municipal   activated  sludge 
used  as  a  seed  in  this  study  did  not  degrade  phenol 
but  this  ability  was  induced  and  enhanced  to  a 
evel  of  450  mg  chemical  oxygen  demand/g  mixed 
hquor  volatile  suspended  solids  (MLVSS)/hr  by  a 
long-term  adaptation.   Phenol   adapted  organisms 
did  not  lose  their  ability  to  utilize  phenol  during 
two  days  of  deadaptation  by  a  complete  change  of 
the  metabolic  substrate.  However,  after  ten  days  of 
uao^tat!?n'  the  pheno1  removal  rate  decreased 
by  80%.  However,  the  remaining  potential  to  de- 
grade phenol  was  well  within  the  values  reported 
in  literature  for  phenol  adapted  sludge,  and  obvi- 
ously much  higher  than  that  of  the  original  munici- 
pal activated  sludge.  Activated  sludge  from  munic- 
ipal sewage  treatment  plants  showed  an  ability  to 
biodegrade  glucose.  This  ability  was  not  lost  by  a 
long  exposure  to   phenol   as   the  only   metabolic 
substrate.   Readaptation  to  glucose  was  achieved 
within  two  days.  Specific  substrate  removal  rate 
increased  by  50%  in  one  day  and  300%  in  two 

mTIw^t,  a  Va'Ue  0f,  28°  mS  gluc°se/g 
MLVSS/hr.  The  process  of  deadaptation  of  the 
adapted  biomass  may  influence  biodegradability  of 
organic  pollutants  which  are  discharged  intermit- 
tently. It  may  also  decrease  the  effectiveness  of  the 
bioaugmentation  products.  (See  also  W89-10858) 
(Lantz-PTT) 
W89-10892 


5E1VY  METAL   INHIBITION   OF  RESTING 
NITRIFYING  BACTERIA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
Wo"- 10893 


INFLUENCE  OF  OPERATIONAL  CONDI- 
TIONS ON  THE  VARIABILITY  OF  ACTIVAT- 
?5J?LUDGE  SETTLING  CHARACTERISTICS 
AT  FUNCTIONING  TREATMENT  PLANTS 

Vermont  Univ.,  Burlington.  Dept.  of  Civil'  and 
Mechanical  Engineering. 

J.  W.  Morris,  H.  G.  Tozer,  and  L.  A.  Batchelder 
Adams. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,   1989.  p  313-325,  9  fig,  7  tab,  39  ref 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  Fluctuations,  Sedimentation,  Set- 
tling rates,  Gravity,  Mathematical  studies. 


The  settleabihty  of  activated  sludge  solids  are  a 
central  consideration  in  treatment  system  clarifier 
design    and    operations.    Empirical    settling    tests 
such  as  the  sludge  volume  index  (SVI),  have  long 
formed  the  basis  of  judgment  in  operational  man- 
agement; however,  research  has  indicated  that  this 
empirically-based  approach  can  lead  to  system  fail- 
ure. An  alternative  management  method  known  as 
the  mass-flux  state-point  approach  has  been  devel- 
oped   by    numerous    researchers.    It    combines   a 
system  mass  balance  with  the  settling  characteris- 
tics of  the  sludge  to  create  a  rational  design  and 
management  tool.  The  technique  permits  an  acti- 
vated sludge  management  system  to  be  mathemati- 
cally modeled.  Factors  influencing  settling  charac- 
teristics  have   been   examined    by   numerous   re- 
searchers at  the  labotatory  scale.  These  include- 
mixing,    anoxia,    substrate    gradients,    loading    as 
measured  by  food/microorganism  ratio  (F:M)  and 
mean  cell  residence  time.  Gravity  flux  was  found 
to   vary   significantly   over   relatively   short   time 
intervals.  To  follow  these  changes,  flux  determina- 
tions twice  weekly  during  steady  operation  and 
daily  when  conditions  are  fluctuating,  were  recom- 
mended.  Settling  characteristics  and   flux  param- 
eters   can,    and    often    did,    vary    independently 
Design    and    operating    decisions    must    consider 
changes    in    operational    conditions    (state    point 
movement)  as  well  as  those  in  solids  settleabihty 


(gravity  flux)  to  fully  assess  system  potential  The 
maximum  optimum  recycle  rates  at  the  seven 
plants  ranged  from  1.5  to  25.0  times  the  minimum 
rate.  It  mean  recycle  rates  are  assumed  a  typical 
design  point  these  systems  would  require  recycle 
flexibility  in  excess  of  standard  design  recommen- 
dations at  four  of  the  seven  plants  studied.  (Lantz- 

W89- 10894 


!  ™R°Y?£  ANAEROBIC  DIGESTION  WITH 
LOW   LEVEL  CHEMICAL   PRETREATMENT 

Massachusetts  Univ.,  Amherst. 
R.  V.  Rajan,  J.-G.  Lin,  and  B.  T.  Ray. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea 
Michigan,   1989.  p  327-337,  8  fig,  3  tab,   16  ref 

Descriptors:  'Pretreatment  of  wastewater, 
Wastewater  treatment,  'Anaerobic  digestion, 
Chemical     treatment,     Hydrolysis,     Alkalinity 

Sodium,  Sodium  hydroxide,  Lime. 

Sludge  handling  costs  represent  30  to  40%  of  the 
capital  cost  and  about  50%  of  the  operating  costs 
ot  a  typical  wastewater  treatment  facility.  About 
two  thirds  of  the  volume  of  sludge  in  secondary 
treatment  plants  is  waste  activated  sludge  (WAS) 
WAS  has  to  be  stabilized  sufficiently  to  reduce  its 
organic  content,  odor  problems  and  pathogen  con- 
tamination,  before   its   ultimate   disposal.    In   this 
study,   a  relatively  simple,   less  expensive   WAS 
pretreatment  process  was  evaluated  for  its  influ- 
ence on  particulate  hydrolysis  and  the  performance 
ot  anaerobic  digesters.  It  was  the  intent  of  the  first 
phase  of  this  project  to  study  the  kinetics  of  alka- 
line hydrolysis  and  to  determine  the  parameters 
that  control  the  process.   Alkaline  hydrolysis  of 
waste  activated  sludge  at  low  temperatures  was 
found  to  solubilize  over  45%  of  the  particulate 
chemical  oxygen  demand  (PCOD).  There  are  two 
distinct  phases  of  the  hydrolysis  reaction;  a  rapid 
initial  phase  followed  by  a  slower  second  phase 
that  is  first  order  with  respect  to  PCOD.  Increas- 
ing   feed    sludge   concentration    significantly   im- 
proved  hydrolysis  at   the  same  alkali   level,   but 
increasing  temperature  from  20  C  to  38  C  does  not 
improve  ultimate  hydrolysis  at  higher  alkali  levels 
At   low   alkali    levels,    sufficient    drop   in    pH   is 
achieved  and  this  will  eliminate  the  need  for  ex- 
pensive chemical   neutralization.   Also,   at  a  low 
alkali  level  of  4  g  NaOH/100  g  total  solids  and 
feed   solids  of  4%   total   solids,   the  sodium   ion 
concentration  will  be  0.04  M,  which  is  much  less 
than  the  threshold  toxicity  level  of  0.3  M.  NaOH 
pretreatment  resulted  in  better  particulate  hydroly- 
sis than  lime  pretreatment  with   Ca(OH)2.   Both 
NaOH  and  Ca(OH)2  pretreatment  improve  anaero- 
bic digestion,  but  NaOH  gives  better  performance. 
Alkaline  hydrolysis  can  provide  a  viable  alterna- 
tive to  other  processes  for  the  pretreatment  of 
10858WL°r  t0  anaerobic  d'gestion-  (See  also  W89- 
W89- 10895 


LOW  TEMPERATURE  KINETICS  OF  ANAER- 
OBIC FIXED  FILM  REACTORS, 

Stover  and  Associates,  Stillwater,  OK. 
E.  L.  Stover,  and  R.  Gonzalez. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,    1989.   p   339-352,   8   fig,   8   tab,   7  ref. 

Descriptors:  'Wastewater  treatment,  'Waste  treat- 
ment, 'Growth  kinetics,  'Anaerobic  digestion 
Temperature,  Biological  treatment,  Methane,  Mi- 
crobial treatment,  Industrial  wastewater  Sub- 
strates. 

The  key  to  maintaining  process  control  and  stable 
operations  in  anaerobic  biological  treatment  sys- 
tems is  to  provide  proper  environmental  conditions 
to  the  biomass  or  bacteria  in  the  system.  Accurate 
prediction  and  modeling  of  both  treatment  per- 
formance and  methane  production  has  been  ac- 
complished when  substrate  utilization  and  methane 
production  were  expressed  as  functions  of  the  mass 
substrate  loading  rate  (F/M)  by  monomolecular 
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kinetics  for  both  suspended  growth  and  fixed-film 
systems.  Substrate  utilization,  total  gas  production, 
and  methane  production  characteristics  were  all 
defined  during  low  temperature  (25  C)  studies  with 
anaerobic  fixed-film  reactors  treating  high  strength 
industrial  wastewaters.  Substrate  utilization,  total 
gas  production,  and  methane  production  were  all 
found  to  be  a  function  of  the  mass  substrate  load- 
ing rate  with  the  reactions  described  by  monomo- 
leSular  kinetics.  As  the  substrate  loading  rate  in- 
creased, the  substrate  removal  rates  decreased.  1  he 
low  temperature  kinetics  were  compared  to  the 
reaction  kinetics  at  higher  temperatures  ot  36  C. 
The  substrate  removal  kinetics  at  25  C  were  an 
order  of  magnitude  lower  than  the  kinetics  at  36  C 
due  to  the  low  rate  of  methane  conversion.  The 
system     was     able     to     successfully     treat     the 
wastewater   at   25    C;    however,   at   significantly 
lower  substrate  loading  rates  when  compared  to  36 
C  operations.  The  total  gas  and  methane  produc- 
tion kinetics  at  25  C  were  also  significantly  lower 
than  the  kinetics  at  36  C  operations.  Low  tempera- 
ture shock  load  conditions  caused  a  decrease  in 
both  gas  production  and  substrate  removal;  how- 
ever the  system  performance  was  restored  to  the 
original  levels  when  the  temperature  was  increased 
back  to  the  original  level.  Low  reactor  tempera- 
tures during  the  dormant  periods  of  up  to  two 
weeks  without  feeding  showed  no  negative  im- 
pacts when  continuous  feeding  was  restarted.  (See 
also  W89-10858)  (Lantz-PTT) 
W89- 10896 

nFTFRMINATION  OF  ACETOCLASTIC 
SSraA^EWC  ACTIVITY  IN  ANAEROBIC 
SYSTEMS,  „  „  .,  „ 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

C.  F.  Chiang,  and  R.  R.  Dague. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University ,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,  1989.  p  353-362,  10  fig,  2  tab,  18  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  Acetoclastic  methanogenic  activity.  Mi- 
crobiological studies,  Suspended  solids,  Volatile 
solids,  Methane. 


In  recent  years,  a  variety  of  high-rate  anaerobic 
processes  have  become  popular  applications  m  in- 
dustrial wastewater  treatment.  Among  these  are 
submerged   media    anaerobic    reactors    (SMAKs) 
making  use  of  various  feed  and  flow  regimes,  in- 
cluding upflow,  downflow,  and  expanded  bed,  and 
the  upflow,  anaerobic  sludge-blanket  (UASB)  ap- 
proach.   All   of  these   anaerobic   processes   treat 
wastewaters  at  a  high  rate,  as  compared  with  tradi- 
tional anaerobic  digesters  treating  organic  sludges. 
Efficient  treatment  is  achieved  by  maintaining  a 
long  solids  retention  time  (SRT).  The  spatial  distri- 
bution biomass  and  substrate  within  these  processes 
also  varies  considerably.  It  is  important  to  recog- 
nize that  the  active  biomass  in  a  reactor  is  the 
critical  factor  in  achieving  efficient  wastewater 
treatment.  A  testing  protocol  is  presented  for  de- 
termining    acetoclastic     methanogenic     activity 
(AMA)  using  a  serum  bottle  technique.  The  proce- 
dure that  is  presented  is  simple,  yet  consistent,  and 
can  be  used  for  routine  monitoring  of  anaerobic 
systems.  Biomass  obtained  from  various  heights  of 
three  static-bed  SMARs  was  used  to  evaluate  the 
test  procedure.  A  reproducibility  study  with  four 
repetitions  gives  the  AMA  test  a  vanation  coeffi- 
cient of  6.5%  at  a  mean  AMA  of  0.39  L  CH4 
(STP)/gm   volatile  suspended   solids  (VSSyday. 
The  acetoclastic  methanogenic  activity  test  devel- 
oped is  a  sensitive  index  to  loading  changes.  The 
AMA  varies  widely  from  0.05  to  0.72  L  CH4 
(STP)/gm  VSS/day  for  the  SMAR  system  used  in 
this  study.  For  VSS  concentrations  <   1  g/L,  a 
higher  AMA  is  associated  with  lower  VSS  con- 
centrations. For  VSS  concentrations   >    1   g/L, 
AMA  varies  within  a  narrow  range  of  0.1  to  0.2  L 
CH4  (STP)/gm  VSS/day.  Based  on  total  COD 
removal  and  methane  production,  the  steady-state 
performance  of  the  three  SMARs  having  the  same 
volume  but  widely  different  heights  was  nearly 
identical.  The  maximum  (saturation)  loading  for -all 
three  reactors  appeared  to  be  about  9  gm  COD/L/ 
d.  (See  also  W89-10858)  (Lantz-PTT) 
W89-10897 


RESPONSE  OF  A  BUTYRATE-FED  ANAERO- 
Blc  FLUIDIZED  BED  REACTOR  TO  TRAN- 
SIENT LOADINGS,  .„..-. 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 

ELablb,  J.  F.  Ferguson,  and  M.  M.  Benjamin 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers  .Chelsea^ 
Michigan,  1989.  p  363-370,  13  fig,  1  tab,  4  ref.  NSF 
Grant  ECE-841650. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Microbiological  studies,  'Fluidized 
beds  Butyrates,  Methane,  Chemical  reactions, 
Acetates,  Model  studies,  Kinetics,  Oxidation,  Or- 
ganic acids. 

Efficient  anaerobic  treatment  requires  effective  re- 
moval of  substrate  at  each  stage.  Often  when  a 
reactor  is  overloaded  or  experiences  a  shock  load, 
the   waste   conversion   efficiency   drops.   This   is 
marked   by   accumulation   of  short-chain-organic 
acids,  mainly  acetic,  propionic,  and  butyric.  Butyr- 
ate  is  a  major  intermediate  compound  in  anaerobic 
processes.  Its  conversion  to  CH4  is  earned  out  by 
acetogenesis  followed  by  methanogensis^The  oxi- 
dation of  butyrate  requires  a  very  low  H2  partial 
pressure,  and  the  microbial  group  that  carry  out 
this  oxidation  are  obligately  coupled  to  H2-utiliz- 
ing  bacteria.  Butyrate  fed  fluidized  bed  reactors 
were  found  to  consistently  remove  >  90%  ot  the 
applied  chemical  oxygen  demand  (COD)  at  specif- 
ic loading  rates  of  8  to  10  gm  COD/gm  bact/d. 
H2-utilizing  methanogen  have  a  large  capacity  to 
form    methane    about    tenfold    greater    than    the 
steady-state  rate.  Oxidation  of  butyrate  was  sensi- 
tive to  increases  in  concentrations  of  H2  and  ace- 
tate   The  butyrate  degrading  population  can  be 
described  by  a  model  that  incorporates  3  interact- 
ing microbial  populations.  The  use  of  a  kinetic 
expression    analogous    to    that    for    a   reversible, 
enzyme  catalyzed  reaction,  incorporating  the  inhi- 
bition caused  by  the  presence  of  the  reaction  prod- 
ucts and  the  displacement  from  thermodynamic 
equilibrium,   is  appropriate   for  the  oxidation  ot 
butyrate  in  the  anaerobic  process.  Under  the  condi- 
tions tested,  inhibition  of  butyrate  oxidation  by  H2 
and  acetate  was  predominant  and  not  apparently 
due  to  the  reduction  in  thermodynamic  driving 
force  as  it  is  calculated  from  the  concentrations  of 
reactants  and  products  in  the  reactor.  (See  also 
W89-10858)  (Lantz-PTT) 
W89-10898 


PROPYLENE  DICHLORIDE  (PDC)  REMOVAL 
FROM  WASTEWATER  WITH  AMBERLITE 
XAD-4,  , . 

Rohm  and  Haas  Co.,  Philadelphia,  PA. 
J.  M.  Ragosta.  .  ,  „ 

IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  371-374,  5  fig,  2  ref. 

Descriptors:  'Propylene  dichloride,  'Wastewater 
treatment,  'Adsorption,  Resins,  Ion  exchange, 
Methanol,  Organic  compounds,  Polymers. 

Amberlite  XAD-4  is  one  of  a  series  of  polymeric 
adsorbents  developed  for  the  removal  of  orgames 
from  wastewater.  Amberlite  XAD-4  is  a  hydro- 
phobic styrene-divinylbenzene  copolymer  with  es- 
pecially high  affinity  for  non-polar  orgames  and 
organic  compounds  with  aromatic  rings.  The  sur- 
face area  is  800  sq  m/g  and  average  porosity  is  45 
mL  of  pores/mL  of  resin.  The  average  pore  diame- 
ter of  50-75  angstroms  is  in  the  optimum  range  to 
achieve  high  adsorption  capacity  for  small  organic 
molecules.  Initial  laboratory  tests  were  run  to  de- 
termine the  effectiveness  of  removing  propylene 
dichloride  (PDC)  from  the  wastewater  stream. 
Several  parameters  were  studied  in  the  pilot  study. 
The  optimum  regeneration  conditions  had  to  be 
determined  because  Amberlite  XAD-4  can  be  re- 
generated either  by  steam  or  solvent,  or,  in  some 
cases  by  an  aqueous  caustic  or  acid  solution.  In 
this  case,  the  effect  of  steam  and  methanol  regen- 
eration were  considered.  The  capacity  of  Amber- 
lite XAD-4  for  PDC  was  studied  under  several  sets 
of  conditions.  Finally,  regeneration  efficiency  was 
established.  The  data  demonstrated  that  Amberlite 


XAD-4  effectively  removes  propylene  dichloride 
from  wastewater.  Methanol  regeneration  of  the 
adsorbent  is  a  very  efficient  process  and  the  quanti- 
ty of  regenerant  which  must  be  incinerated  is  mini- 
mized. This  process  removes  >  98%  of  PDC  from 
a  2,200  mg/L  stream  in  a  single  pass  and  could  be 
expected  to  perform  even  better  in  a  two  bed 
system.  (See  also  W89-10858)  (Lantz-PTT) 
W89- 10899 

ADSORPTIVE  REMOVAL  OF  TRACE  ELE- 
MENTS FROM  COAL  FLY-ASH 
WASTEWATERS  ONTO  IRON  OXYHYDROX- 
TOE 

Montgomery  (James  M.),  Inc.,  Walnut  Creek,  CA. 
A  R.  Appleton,  C.  Papelis,  and  J.  O.  Leckie. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  375-387,  17  fig,  1  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Trace  ele- 
ments 'Fly  ash,  'Iron  oxyhydroxide,  'Adsorption, 
Hydrogen  ion  concentration,  Chemical  treatment, 
Arsenic,  Selenium,  Trace  metals,  Vanadium,  Chro- 
mium, Model  studies. 

The  feasibility  of  adsorption  onto  amorphous  iron 
hydroxide  (am-Fe203-H20)  for  the  removal  of  a 
number  of  trace  elements  of  concern  in  coal  flyash 
wastewaters  has  been  demonstrated.  Adsorption 
behavior  in  simple,  well  characterized  'clean  sys- 
tems' provides  a  framework  for  interpreting  ad- 
sorption in  power  plant  effluents.  Similar  qualita- 
tive effects  of  changing  adsorbate  concentrations, 
changing  pH,  competing  adsorbates,  and  complex- 
ing  ligands  are  observed  in  both  types  of  systems^ 
High  adsorptive  removal  of  all  cations  investigated 
in  the  fly  ash  wastewaters  can  be  achieved,  btti- 
cient  removal  of  dilute  concentrations  of  the  ox- 
yanions  As(III),   As(V),   Se(IV)  and  V(V)  from 
wastestreams  can  be  achieved  by  adsorption  onto 
am-Fe03-H20.  High  concentrations  of  S04  in  the 
wastes  limit  removal  of  Cr(VI)  and  Se(VI)  due  to 
competitive  adsorption  effects.  While  removal  of 
Se(VI)  is  severely  limited  by  S04  at  all  pH  values, 
removal  of  Cr(VI)  can  approach  50%.  Empirical 
removal  curves  can  be  developed  from  adsorption 
data  for  a  trace  element  of  interest  in  a  particular 
wastewater  to  graphically  illustrate  the  effect  of 
iron  dose  and  pH  on  trace  element  fractional  ad- 
sorption. Preliminary  results  of  adsorption  model- 
ing in  wastewaters  show  quite  good  agreement 
with  experimental  data.  Binding  constants  deter- 
mined   in    a    clean    system    and    the    measured 
wastewater  composition  were  input  into  an  equilib- 
rium surface  complexation  model,  the  triple  layer 
model  (TLM).  While  the  model  cannot  be  consid- 
ered to  be  truly  predictive,  the  results  can  be  useful 
in  screening  potential  P^cess  operating  parameters 
for  subsequent  pilot  testing.  (See  also  W89-10858) 
(Lantz-PTT) 
W89- 10900 

NEW    APPROACHES    TO    TREATMENT    OF 
METAL-BEARING  WASTES, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Engineering  and  Science. 
M  Edwards,  M.  Benjamin,  and  J.  Ferguson. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  389-396,  9  fig,  1  tab,  4  ref.  EPA 
Grant  R810902-01-2. 


Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  'Industrial  wastewater,  Iron,  Filtration, 
Hydrogen  ion  concentration,  Cadmium,  Nickel, 
Zinc,  Sand  filters. 

A  method  is  developed  by  which  significant  quan- 
tities of  ferrihydrites  may  be  firmly  attached  to 
silica  surfaces.  The  Fe-coated  sand  has  properties 
similar  to  unattached  ferrihydrite  in  removing 
metals  over  a  wide  pH  range.  When  used  as  a 
granular  filtration  media,  the  Fe-coated  sand  exhib- 
ited equal  or  higher  soluble  metal  removals  than 
sand  alone.  As  these  metal  removals  were  com- 
pletely reversible  with  pH  for  most  metals,  the 
indication  is  that  regeneration  of  the  Fe-coated 
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media  would  be  as  successful  as  that  observed  for 
Iree  fernhydnte.  A  column  packed  Fe-coated  sand 
was  successful  in  treating  synthetic  wastes  com- 
posed of  ammonia  complexes  of  Cd,  Zn  and  Ni 
Nearly  complete  removals  were  achieved  in  treat- 
ing as  many  as  20  bed  volumes  of  waste,  while  no 
significant  removals  occurred  in  a  column  packed 
with  sand  alone.   In  several  instances  Fe-coated 
sand  removed  a  greater  portion  of  metal  particu- 
lates present  than  did  sand  alone.  These  removals 
often   occurred  sooner  upon  entering  a  column 
packed  with  Fe-coated  sand  than  uncoated  sand 
contributing  to  increased  headlosses  through  con- 
stricting  interstitial    hydraulic    flows.    Under   the 
conditions  studied,  the  particulate  penetration  was 
dependent  upon  influent  pH,  with  lowest  penetra- 
tion and  highest  headloss  at  pH  8.5,  and  highest 
penetration  and   lowest  headloss  at  pH   10    The 
column  packed  with  uncoated  sand  exhibited  no 
headloss  dependency  with  pH  in  the  range  8  0  < 
pH  <   10.0.  Removed  metals  were  effectively  re- 
covered during  backwashing  and  acid  regeneration 
irom  the  Fe-coated  media.  Previous  experiments 
suggest    that    those    metals    remaining    attached 
would  not  affect  subsequent  metal  removals.  (See 
also  W89- 10858)  (Lantz-PTT) 
W89- 10901  ; 


SORPTION  OF  SELECTED  ORGANIC  POL- 
LUTANTS BY  FLY  ASH,  K**A™^   «JL 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering 
K.  Banerjee  P.  Y.  Horng,  P.  N.  Cheremisinoff,  M. 
S.  Sheih,  and  S.  L.  Cheng. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,    1989.   p  397-406,   8  fig,   7  tab,   8  ref 

Descriptors:  'Wastewater  treatment,  -Organic 
compounds,  'Fly  ash,  'Adsorption,  Industrial 
wastewater,  Hydrogen  ion  concentration,  Molecu- 
lar structure,  Polarity,  Chemical  properties,  Chem- 
ical treatment. 

Studies  have  indicated  that  some  clay  soils  can  be 
used  as  liners  to  retard  the  mobility  of  hazardous 
leachate  from  landfill  because  of  their  low  perme- 
ability, or  can  be  used  as  a  sorbent  material  to 
adsorb  the  pollutants  from  the  waste  stream.  Many 
investigators  have  shown  that  leachate  and  waste 
streams  containing  organics,  pesticides,  herbicides 
and  heavy  metals,  can  be  attenuated  by  clay  soils 
and   thermal   power  plant  by-products  (fly  ash) 
Some  research  has  explored  the  application  of  fly 
asns  in  treating  wastewater.  Fly  ash  was  used  as 
sorbent  material  throughout  the  study,  and  single 
dosage  adsorbability  tests  data  indicate  that  the  use 
of  fly  ash  is  feasible  for  immobilization/isolation  of 
hazardous  organic  pollutants,  commonly  found  in 
the  industrial  waste  streams.  Percent  reductions  of 
the  aromatic  compounds  are  much  higher  com- 
pared to  other  functional  groups  such  as  alcohols 
aldehydes  and  ketones.  The  low  polarity  and  sub- 
sequent insolubility  of  the  aromatics  partially  ex- 
plains their  easy  removability.  The  effect  of  pH  on 
fly  ash  performance  indicates  that  maximum  sorp- 
tion of  methyl  isobutyl  ketone,  butyraldehyde,  and 
ortho-xylene  occurred  at  pH  4.50  to  6.00    Batch 
study   data   reveals   that   besides   pH,    molecular 
weight    polarity  and  the  solubility  of  the  com- 
pound   has   significant    effect    on    the   adsorption 
mechanism(s).  These  three  parameters  act  simulta- 
neously during  the  process.  Fly  ash  favors  adsorp- 
tion of  high  molecular  weight  compounds    The 
adsorption  capacity  of  fly  ash  increases,  as  the 
polarity  of  the  compound  decreases.  Low  water 
soluble  compounds  are  removed  more  readily  than 
high    water   soluble   compounds.    Data   obtained 
from  a  multi-solute  system  show  that  the  indi-    jal 
compounds  in  the  mixture  are  each  adsorbe.    to  a 
lesser  extent  with  respect  to  their  relative  adsorba- 
bihties.  The  ultimate  capacity  of  fly  ash  is  consid- 
erably less  than  what  would  be  predicted  from 
summing  the  single-component  data.  This  indicates 
that  there   must   be  considerable   interaction   be- 
tween the  compounds  adversely  affecting  their  re- 
spective adsorbabilities.  The  more  apparent  rea- 
sons  for  the  relatively   lower  adsorbabilities  are 
Tre,wf2   competition   for  adsorption   sites.   (See 
also  W89- 10858)  (Lantz-PTT)  * 

W89- 10902 


AMMONIA  REMOVAL  FROM  WASTEWATFR 
B^STEAM  STRIPP.NG:  A  PROCESS  EVA* 

Battelle  Memorial  Inst.,  Columbus,  OH.  Environ- 
mental Science  Dept. 

G.  B.  Wickramanayake,  S.  Khabiri,  and  E  A 
Voudnas. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,  1989.  p  407-414,  10  fig,  1  tab,  21  ref 
EPA  Contract  68-03-3248. 

Descriptors:  'Wastewater  treatment,  'Ammonia, 
S  earn  stripping,  'Model  studies,  Temperature 
Sulfates,  Ammonia,  Potassium,  Sodium,  Magnesi- 
um, Iron,  Hydrogen  ion  concentration,  Chemical 
treatment,  Lime,  Sodium  hydroxide. 

The  EQ3/EQ6,  a  chemical  speciation  and  reaction- 
path  geochemical  model,  was  applied  to  investi- 
I™,-,*     ef?c£  of  temPerature,  anions  such  as 
S04(2-),  and  the  type  of  chemical  used  for  pH 
adjustment,  such  as  lime  versus  caustic  soda,  on 
pH,  amount  of  sludge  generated,  distribution  of 
NH3,  ionic  strength  of  solution,  and  the  Henry's 
Law  constant  (H  sub  e).  The  temperatures  studied 
were  25  and   75  C  The  S04(2-)  concentrations 
studied   were    15,000,   25,000,   and   34,000  mg/L 
1  wo  types  of  wastewaters  were  used  for  all  the 
analysis.  Wastewater  A  contained  NH4(  +  )  K(  +  1 
Na(  +  ),     Mg(2  +  ),     S04(2-),     Cl(-),     and     F(-  .' 
Wastewater     B     contained     NH4(  +  )      Na(-M 
Mg(2  +  ),  CI(-),  and  S04(2-).  No  significant  effect 
on  most  of  the  variables  was  found  as  temperature 
increased  from  25  to  75  C  except  the  pH  and 
Henrys  Law  constant.   More  lime  or  caustic  is 
required  to  raise  pH  as  the  temperature  increases 
ihe  ratio  of  Henry's  Law  constants  (H  sub  e- 
solution/H  sub  e-aqueous)  did  not  appear  to  vary 
significantly.    However,    increase   in   temperature 
from  25  to  75  C  resulted  in  the  overall  increases  of 
H  sub  e  by  7.4  times.  The  results  indicate  that  the 
temperature  increase  tends  to  decrease  the  free 
ammonia  in  ammonium  ion  ratio  but  improves  the 
rate  of  volatilization  of  ammonia  to  a  significant 
evel.  The  effect  of  S04(2-)  ion  concentration  on 

co^mm°mf,pr0cess  was  studied  by  varying 
S04(2-)  level  from  15,000  mg/L  to  34,000  mg/L 
Increased  S04(2-)  levels  also  resulted  in  increased 
amounts  of  sludge.  Almost  all  the  fluoride  was 
removed  by  addition  of  lime  to  Plant  A 
wastewater.  Addition  of  NaOH  to  both  Plant  A 
and  Plant  B  wastewaters  did  not  produce  any 
significant  amounts  of  sludge.  Changes  in  S04(2-) 
levels  did  not  appear  to  have  any  impact  on  the 
amount  of  sludge  produced  with  caustic.  The  final 
pH  achieved  by  lime  addition  was  less  than  that 
achieved  with  NaOH.  However,  the  amount  of 
lme  (by  weight)  required  to  reach  the  final  pH  is 
less  than  the  amount  of  NaOH  required  to  reach 
the  same  pH  for  both  Plants  A  and  B.  This  indi- 
cates that  in  some  instances,  addition  of  lime  can  be 
cost  effective.  Although  lime  addition  generates 
more  sludge  than  NaOH  addition,  the  effluent 
quality  can  be  better  in  terms  of  the  lower  amount 
?t  totaldissolved  solids.  (See  also  W89-I0858) 
(Lantz-PTT) 
W89-10903 


and  solvent  may  be  justified.  All  of  the  membrane 
processes  (microfiltration,  ultrafiltration,  reverse 
osmosis  and  electrodialysis)  utilize  an  engineering 
design  known  as  'crossflow'  or  'tangential  flow' 
filtration.  In  this  mechanism,  the  bulk  solution 
flows  over  and  parallel  to  the  membrane  surface 
and  for  microfiltration,  ultrafiltration  and  reverse 
osmosis  because  the  system  is  pressurized,  water  is 
r?u  t  uUgh,  the  membra"e-  The  turbulent  flow 
of  the  bulk  solution  across  the  surface  minimizes 
the  accumulation  of  particulate  matter  on  the 
membrane  and  facilitates  continuous  operation  of 
the  system.  Microfiltration  involves  the  removal  of 
particulate  or  suspended  materials  ranging  in  size 
from  0.1    to    10.0  microns  (100  to   100,000  ang- 

fnr0tmS)nVJ!,a?l,rnl°,n  is  used  to  seParate  materials 
m  the  0.001  to  0.01  micron  range  (10  to  1000 
angstroms).  Basically,  ultrafiltration  is  used  to 
remove  dissolved  materials  while  suspended  solids 
are  removed  by  microfiltration.  Reverse  osmosis 
typically  separates  materials  <  0.001  micron  (10 
angstroms)  in  size.  Membrane  separation  technol- 
ogies offer  the  following  advantages  over  compet- 
ing processes:  continuous  processing  (not  batch)- 
low  energy  requirements  (pumping  only);  modular 
construction;  simple  maintenance  demands-  posi- 
tive barrier  to  contaminants;  and  ambient  tempera- 
ture operation.  (See  also  W89- 10858)  (Lantz-PTT) 


DESIGN    OF    AN    EXPERT    SYSTEM     FOR 

^L,L?^IRONMENTAL  ASSESSMENT  OF 
MANUFACTURING  PROCESSES, 

Merck     Sharp     and     Dohme     Research     Labs 
Rahway,  NJ. 

E.  S.  Venkataramani,  G.  Bamopoulos,  A  L 
Forman,  and  S.  Bacher. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,   1989.  p  425-433,  3  fig,  4  tab,  20  ref 

Descriptors:  'Expert  systems,  'Design  standards, 
Wastewater     treatment,     'Waste     management, 
Computer  models,  Hazardous  materials,  Simula- 
tion analysis. 


APPLICATION    OF    MEMBRANE    SEPARA- 

So^12k!,no">cies  to  ™US™AL 

C3  International,  Inc.,  St.  Paul,  MN. 
P.  S.  Cartwright. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,  1989.  p  415-423,  1 1  fig,  3  tab. 

Descriptors:  'Separation  techniques,  'Membranes, 
Industrial    wastewater,    'Wastewater    treatment, 
Ultrafiltration,  Microfiltration,  Filtration,  Reverse 
osmosis. 

In  addition  to  the  environmental  pressures  affect- 
ing dischargers  of  hazardous  wastes,  economic 
considerations  are  making  'point-of-source'  recov- 
ery more  and  more  attractive.  Costs  of  both  chemi- 
cals and  water  are  steadily  increasing;  therefore 
even  where  no  discharge  restriction  exists,  the 
application  of  technology  to  recover  both  solute 


Waste  reduction  is  a  very  comprehensive  and  diffi- 
cult to  define  subject,  and  arriving  at  a  precise 
definition  is  not  a  trivial  exercise.  Waste  reduction 
refers  to  m-plant  practices  that  reduce,  avoid   or 
eliminate  the  generation  of  hazardous  waste  so  as 
to  reduce  risks  to  health  and  environment.  There 
are  five  distinct  approaches  that  industry  can  take 
to    reduce    the    generation    of   hazardous    waste 
namely:  (1)  change  the  raw  materials  of  produc- 
tion; (2)  change  production  technology  and  equip- 
ment; (3)  improve  production  operations  and  pro- 
cedures; (4)  recycle  waste  within  the  plant;  and  (5) 
redesign  or  reformulate  end  products.   In  recent 
years,  there  has  been  increased  interest  in  the  appli- 
cation of  artificial  intelligence  techniques  to  diag- 
nosis procedures  in   fields  spanning  medicine  to 
engineering.     The     use     of    expert     systems     in 
wastewater   treatment   process   diagnosis   is   also 
emerging.  The  'PROVAL'  system  is  a  proprietary 
computer-aided  batch  process  evaluation  software 
package,  conceived  and  developed  by  a  team  of 
dd^A".    scientists    and    developing    engineers. 
FKOVAL  makes   use  of  symbolic  programming 
within  an  expert  system  environment,  and  has  vir- 
tually unlimited  expansion  capabilities  because  its 
knowledge   base    is   being   continually   added-to. 
PKOVAL  produces  a  preliminary  batch  process 
design.  Its  primary  inputs  are  the  unit  operations 
and  related  process  data  required  to  transform  a  set 
of   raw  materials  into  the  desired   product.   The 
system  applies  the  appropriate  engineering  design 
methods  in  order  to  determine  material  and  energy 
requirements,    equipment   sizes   and    time   cycles 
This  information  is  then  used  to  produce  the  de- 
sired econometrics.   Since  the   whole   PROVAL 
exercise  is  a  simulation,  the  analysis  can  be  per- 
formed for  the  same  process  with  different  sets  of 
conditions   within   certain   constraints.   Thus    the 
process  can  be  optimized  from  an  environmental 
standpoint  to  achieve  true  reduction  in  waste  gen- 
eration.  Since  this  is  performed  at  a  very  early 
stage  during  process  development,  the  findings  of 
the  analysis  is  fed  back  to  the  process  development 
chemists  and  engineers  who  take  a  new  look  at  the 
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process,  aimed  at  minimizing  the  generation  of 
hazardous  waste.   (See  also  W89-10858)  (Lantz- 
PTT) 
W89- 10905 

COALESCENCE/FILTRATION  OF  WATER-IN- 
OIL  EMULSIONS, 

Regina  Univ.   (Saskatchewan).  Faculty  of  Engi- 

TVWrf rghavan,  H.  K.  Henning,  F.  Mourits,  and 
R.  Ranganathan.  . 

IN'  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  435-440,  1  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Filtration, 
"Oil  wastes,  'Emulsions,  Chemical  treatment,  Fi- 
berglass, Sand,  Polypropylene,  Coal,  Temperature, 
Pressure. 

Economical  treatment  methods  for  oily  wastes  and 
produced  water  will  have  a  beneficial  impact  on 
the  profitability  and  management  of  heavy  oil  and 
enhanced  oil  recovery  operations.  One  area  which 
is  of  significant  interest  to  the  petroleum  industry 
in    Saskatchewan   and   elsewhere   relates   to   the 
breakdown  of  water-in-oil  emulsions  at  production 
sites.  These  emulsions  are  produced  in  the  natural 
state  (heavy  oil)  or  through  enhanced  oil  recovery 
operations  such  as  steamflooding  or  fireflooding 
schemes.  These  emulsions  must  be  broken  prior  to 
the  utilization  of  their  hydrocarbon  phase  in  the 
refinery,  which  is  accomplished  usually  by  the  use 
of  synthetic  demulsifying  agents.  Results  from  lab- 
oratory-scale studies  using  fibrous  bed  coalescers 
indicate  that  >  95%  oil  removal  is  possible  at  a 
flow  rate  of  75  gallons  per  minute  (gpm)/sq  ft  and 
an  influent  oil  concentration  to  the  coalescer  in  the 
range  of  85  to  100  mg/L.  The  basic  objective  of 
the  study  was  to  investigate  the  use  of  various 
coalescing  media  for  breaking  down  water-in-oil 
emulsions.  The  scope  of  the  study  included  the 
following  tasks:  (1)  characterization  of  emulsions; 
(2)  laboratory  studies  of  emulsions  using  a  coa- 
lescer column  employing  four  different  types  of 
coalescer  media;  and  (3)  an  analysis  of  efficiency  of 
the  system  under  various  operating  conditions.  The 
following  media  were  used  in  the  experiments:  (1) 
fiberglass  (Fiberglas'Pink,  AW  Insulation-Type  1, 
AF   110  Insulation);  (2)  polypropylene;  (3)  coal; 
and  (4)  sand.  From  the  data  and  observations,  the 
best  medium  was  determined  to  be  Fiberglas'Pink, 
which  removed  41%  of  the  water  (initial  water  per 
cent-44%).  The  other  two  types  of  fiberglass  prod- 
ucts did  not  prove  as  successful  but  a  fair  amount 
of  water  was  still  removed.  Polypropylene,  as  a 
medium,  proved  to  be  totally  unsuccessful,  and  no 
water  was  seen  to  be  dropping  out  when  coal  was 
used  as  a  media.  The  ideal  temperature  was  deter- 
mined to  be  70  C.  At  this  temperature,  the  emul- 
sion was  easier  to  work  with  and  the  desired  flow 
rates  could  be  obtained.  Pressure  also  played  an 
important  part  in  determining  the  amount  of  water 
broken  out  of  the  emulsion.  (See  also  W89- 10858) 
(Lantz-PTT) 
W89-10906 

ULTRAVIOLET  PEROXIDATION:  AN  ALTER- 
NATIVE TREATMENT  METHOD  FOR  OR- 
GANIC CONTAMINATION  DESTRUCTION  IN 
AQUEOUS  WASTE  STREAMS, 

MAECORP,  Inc.,  Homewood,  IL. 
K.  W.  Yost. 

IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  441-447,  6  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Peroxida- 
tion, 'Ultraviolet  radiation,  Organic  compounds, 
Hydrogen  peroxide,  Polychlorinated  biphenyls, 
Dioxins,   Chemical   reactions,   Economic   aspects. 

Ultraviolet  (UV)  peroxidation  is  a  new  innovative 
technology  which  provides  a  cost-effective  solu- 
tion to  media  transfer  of  contaminants  from  one 
waste  stream  to  another,  by  destroying  them  to 
their  base  components.  Off-site  disposal  costs  and 
liabilities  are  greatly  minimized,  and  EPA  regula- 
tion requirements  for  on-site  remediation  methods 


are  satisfied.  To  properly  implement  the  technolo- 
gy, energy  and  hydrogen  peroxide  costs  must  be 
correctly  determined  and  compared  to  more  tradi- 
tional treatment  methodologies.  Studies  have  indi- 
cated that  many  organic  constituents  persistent  in 
aqueous   waste   streams   may   be   effectively   de- 
stroyed given  proper  treatment  time  and  doses  ot 
hydrogen  peroxide  and  UV  light.  However,  fur- 
ther testing  and  full  scale  installations  are  required 
to  advance  this  existing  data  base.  Such  parameters 
as  PCBs,  dioxins,  and  others  in  aqueous  solution 
appear  to  be  of  the  proper  molecular  structure  to 
be  oxidized  by  UV  peroxidation  technology,  but 
sufficient  evidence  has  not  been  compiled  for  com- 
plete evaluation.  The  mobility  of  the  system  is 
ideal   for    remediation   of  hazardous   waste   sites 
whenever  aqueous  streams  are  present.  Short-term 
installation  (less  than  one  year)  allows  for  user 
companies  such  as  environmental  contractors  to 
address  on-site  work  and  then  move  on  to  the  next 
project.  This  removes  the  initial  capital  costs  from 
the  waste  generator(s).  Manufacturing  entities  with 
fixed  waste  streams  will  find  UV  peroxidation  to 
be  a  viable  and  effective  technology  worthy  of 
careful     consideration.     (See     also     W89-10858) 
(Lantz-PTT) 
W89- 10907 

AMMONIA  REMOVAL  ALLOWS  EFFLUENT 
REUSE  AT  FISH  HATCHERY  USING  FLUID- 
IZED  BED  REACTORS,  ,.     ,.      m 

Dworshak  National  Fish  Hatchery,  Ahsahka,  ID. 
D  E  Owsley,  J.  S.  Jeris,  and  R.  Owens. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,   1989.  p  449-457,   10  fig,  4  tab,  4  ref. 

Descriptors:  'Water  reuse,  'Ammonia,  'Water 
quality  control,  'Fish  hatcheries,  'Fluidized  bed 
process,  'Water  treatment,  'Wastewater  treat- 
ment, Nitrification,  Trout,  Idaho. 

Dworshak  National  Fish  Hatchery,  located  along 
the  Clearwater  River  in  north  central  Idaho,  was 
constructed    as    a    reuse    hatchery    in    order    to 
produce  a  steelhead  trout  smolt  in   1  year.  This 
hatchery  is  unique  because  water  temperature  can 
be  controlled  through  recirculation,  similar  to  an 
aquarium.  Ten  million  steelhead  eggs  are  spawned 
and  fertilized  annually  from  the  returning  adult 
fish.  From  December  11,  1978  until  early  April, 
1979,  a  fluidized  bed  pilot  system  was  tested  by  the 
Corps  of  Engineers  at  the  Dworshak  Fish  Hatch- 
ery to  nitrify  the  hatchery  water.  The  fluidized  bed 
reactor  consisted  of  a  6.5  inch  diameter  clear  PVC 
pipe  approximately  eighty  feet  long.  For  about  one 
month  the  reactor  was  fed  a  hatchery  water  sup- 
plemented with   1   to  5  mg/L  of  ammonium  to 
enhance  the  seeding  of  the  sand  grains.  Thereafter, 
the    ammonium    concentration    was    reduced    to 
levels  expected  at  the  hatchery.  Ammonium  re- 
movals of  78-92%  were  obtained,  and  the  process 
effectively  maintained  the  level  of  ammonia  far 
below  the  toxic  point.  The  data  indicate  that  the 
effluent  concentration  is  related  to  the  influent 
ammonium  concentration.  During  these  runs  the 
highest  effluent  ammonium  concentration  observed 
was  0. 1 1  mg/L  when  the  influent  ammonium  was 
0.46  mg/L.   No  backwashing  is  required  so  the 
units  stay  in  continuous  operation  throughout  the 
hatchery  season.   At  the  end  of  the  season  the 
reactors  are  chlorinated  and  drained.  Start-up  for 
the   next   season   consists   simply   of  turning   the 
pumps  back  on.  (See  also  W89- 10858)  (Lantz-PTT) 
W89- 10908 


COUPLED  BIOLOGICAL  DOWNFLOW  FLUID 
BED  REACTOR  TREATMENT  OF  SYNFUELS 
WASTEWATER, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  ot  Civil 
Engineering. 

C.  D.  Turner,  C.  S.  Ong,  and  J.  R.  Gallagher. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  469-477,  11  fig,  1  tab,  10  ref. 
DOE  Contract  DE-FC21-86MC10637. 

Descriptors:  'Biological  treatment,  'Fluidized  bed 
process,      'Wastewater      treatment,      'Industrial 


wastewater.  Synthetic  fuels,  Hydrogen  ion  concen- 
tration, Nitrification,  Dissolved  oxygen. 

Synfuels  processes,  such  as  the  Lurgi  dry  ash  gas- 
ification process,  produce  wastewater  with  high 
concentrations  of  both  organic  and  inorganic  con- 
taminants.   These    contaminants    are    difficult    to 
remove  prior  to  discharge  and  create  operational 
problems  if  recycled  back  into  the  process.  Cost- 
efficient  production  of  synfuels  can  only  take  place 
if  the  technologies  for  production  and  waste  man- 
agement are  developed  prior  to  prototype  plant 
construction.  This  research  involved  the  applica- 
tion of  coupled  fluid  bed  reactors  that  combine 
nitrification  and  denitrification  with  organics  re- 
moval in  hydraulically  connected  anoxic  and  oxic 
columns  for  the  treatment  of  synfuels  wastewater 
from  the  Great  Plains  Gasification  Plant  (GPGP) 
near  Beulah,  North  Dakota.  The  system  is  capable 
of  both  nitrifying  and  denitrifying  GPGP  stripped 
gas  liquor  (SGL)  while  removing  biodegradable 
organics  in  the  denitrification  column.  Successful 
operation  of  the  process  was  dependent  on  pH 
control.    This    was    especially    important    during 
system  start-up  because  the  GPGP  SGL  pH  varied 
from  8.0  to  8.6.  At  these  pHs,  unionized  ammonia 
concentrations  were  often  >  30  mg/L  and  created 
toxic    conditions.    Nitrification    was    established 
intermittently  during  the  first  three  months  of  op- 
eration. Only  after  adding  acid  to  initially  lower 
the  pH  and  alkali  in  the  6.5  to  7.5  region  was 
consistent  nitrification  possible.  Denitrification  was 
established  quickly  and  was  very  stable  as  evi- 
denced by  the  low  nitrite  and  nitrate  concentra- 
tions in  the  effluent.  Dissolved  oxygen  concentra- 
tions must,  however,  be  maintained  at  < .0.5  mg/L 
in  the  influent  to  the  column.  (See  also  W89-10838) 
(Lantz-PTT) 
W89-10910 

DEEP  SHAFT  BIOLOGICAL  TREATMENT 
PROCESS 

Deep  Shaft  Technology,  Inc.,  North  York  (Ontar- 
io). 

P.  G.  Daly,  and  C.  C.  Shen. 

IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,    1989.   p  479-487,   5   fig,  4  tab,  6  ref. 

Descriptors:  'Biological  treatment,  'Wastewater 
treatment,  Industrial  wastes,  Suspended  solids,  Bio- 
chemical oxygen  demand,  Mixed  liquors,  Organic 
compounds,  Oxygen. 

The  Deep  Shaft  process  is  a  high-intensity  biologi- 
cal process  for  the   treatment  of  sewerage  and 
biodegradable  industrial  wastes.  It  works  by  circu- 
lating the  sewerage  in  a  deep  shaft,  divided  into 
two  sections,  a  downflow;  or  downcomer  and  an 
upflow-  or  riser  section.  The  Deep  Shaft  comprises 
a  single,   vertical   shaft   in   the   ground   typically 
between  150  and  500  ft  deep,  which  is  divided  into 
upflow  and  downflow  sections  known,  respective- 
ly  as  the  riser  and  downcomer.  Raw  wastewater 
and  returned  activated  sludge  are  fed  continuously 
to  the  downcomer  and  mixed  with  the  very  much 
larger  volume  of  liquor  recirculating  within  the 
shaft.    Air,   providing   oxygen   for   the  biological 
processes,  injected  into  the  downcomer  and  riser  is 
carried  to  the  bottom  of  the  shaft  and  thus  provid- 
ing a  long  contact  time  and  taking  full  advantage 
of  the  high  hydrostatic  pressure  at  the  bottom  of 
the    shaft.    This    results   in    intense   and    efficient 
oxygen  transfer  while  the  modest  injection  depth 
and  high  proportional  oxygen  usage  gives  good 
power  economy.  The  Deep  Shaft  plant  at  Molson's 
Brewery,    Barne,   Ontario,   has  consistently   pro- 
duced an  effluent  meeting  sewer  discharge  stand- 
ards.   The    average    total    biochemical    oxygen 
demand  (TBOD)  and  total  suspended  solids  (TSS) 
concentrations   are   about    100   parts   per   million 
(ppm)  and   100  ppm  respectively,  which  is  well 
below  the  pretreatment  specification  of  300  mg/L 
BOD  and  350  mg/L  TSS.  Mixed  liquor  suspended 
solid  (MLSS)  concentrations  range  from  8000  to 
14,000  mg/L,  with  the  volatile  fraction  ranging 
from  62  to  73%.  At  design  organic  and  hydraulic 
loadings  the  oxygen  transfer  efficiency  is  about  2.7 
lb  02/kilowatt  hr  (kwh)  of  power  applied.  Specific 
oxygen  uptake  rates  average  45  mg  02/g  MLVSS/ 
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h,  ranging  from  about  240  mg  02/g  MLVSS/hr  at 
the  point  of  injection.  Approximately  54%  of  the 
oxygen  entering  the  shaft  is  utilized  in  the  biologi- 
cal process.  Two  other  case  studies  cited  in  this 
paper  had  similarly  favorable  results  to  report  from 

'.no'iow*;  of  the  deeP  shaft  Process.  (See  also  W89- 

10858)  (Lantz-PTT) 

W89-10911 


successfully  removed  from  different  plating  baths 
by  electrolytic  recovery.  The  system  described  is 
capable  of  removing  15  pounds  of  copper  in  16 
hours.  Fn  fact,  the  system  has  removed  as  much  as 

I    P?.?.n„  ,£ fopper  in  Just  over  24  hours   (See 
also  W89- 10858)  (Lantz-PTT) 
W89-10913 


USING  A  WASTE  AUDIT  APPROACH  TO  DE- 
TERMINE WASTE  MANAGEMENT  ALTER- 
?.A.TJ.VES  AT  A  PRINTED  CIRCUIT  BOARD 
MANUFACTURING  PLANT, 

Canviro  Consultants  Ltd.,  Waterloo  (Ontario) 
R.  C.  Harries,  K.  C.  Bradley,  and  D.  Gardiner 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea 
Michigan,    1989.   p  489-497,   3   fig,   5   tab,  4  ref 

Descriptors:  'Industrial  wastewater,  *Waste  man- 
agement, 'Wastewater  treatment,  Copper,  Water 
pollution  sources,  Waste  disposal,  Economic  as- 
pects, Regulations. 

The  implementation  of  increasingly  complex  and 
stringent  environmental   regulations  have  forced 
industries  in  North  America  to  reconsider  their 
approaches  toward  waste  management  and  to  re- 
evaluate the  impact  of  environmental   issues  on 
their  company's  ability  to  survive  in  the  market 
p!2ce-  The  emphasis  is  now  on  improving  process 
efficiency,  minimizing  wastes  and  optimizing  waste 
treatment  and  disposal  practices  to  ensure  compli- 
ance with  discharge  and  disposal  regulations.  The 
best  way  to  start  is  to  conduct  an  in-plant  survey 
or  waste  audit.  This  describes  the  application  of 
the  waste  audit  approach  to  determine  the  waste 
management  alternatives  available  at  a  printed  cir- 
cuit board  manufacturing  plant  in  Waterloo,  Ontar- 
io. The  waste  audit/reduction  approach  achieved 
the  following  objectives:  provided  a  sound  under- 
standing of  all  the  sources  of  waste  copper  at  the 
manufacturing  plant;  identified  and  quantified  the 
major  sources  of  waste  copper;  permitted  evalua- 
tion of  processing  efficiencies  from  assembled  in- 
formation on  unit  processors,  products,  raw  mate- 
rials, water  usage,  and  waste  generation;  identified 
waste    reduction   opportunities;    eliminated    some 
wastes  and  associated  disposal  problems;  identified 
problem  wastes'  requiring  special  attention-  en- 
abled the  development  of  an  efficient,  integrated 
waste  segregation  and   wastewater  treatment/re- 
covery system;  and  enabled  the  development  of  a 
waste  management  system  capable  of  compliance 
with  existing  and  proposed  discharge  regulations 
with    resulting    improved    public    relations     The 
nature  of  the  waste  management  problems  at  a  the 
company  meant  that  a  significant  capital  invest- 
ment was  required  to  achieve  effluent  discharge 
compliance.    However,    in    many    circumstances 
waste  audit  studies  can  result  in  significant  cost 
savings  and  rapid  paybacks  on  investment  for  com- 
panies,  through   improved   processing  efficiency 
™,™e  /eduction  and   waste  recovery.   (See  also 
W89-10858)  (Lantz-PTT) 
W89-10912 


UNIQUE  METHOD  FOR  PRECIPITATING  CE- 
RAMIC AND  METAL  COMPLEX  WASTE  PRO- 
DUCED IN  MANUFACTURING  MULTILAYER 
CERAMIC  CAPACITORS, 

Kyocera  Northwest,  Inc.,  Vancouver  WA 
A  Yato,  D.  M.  Reeser,  and  P.  E.  McPherson. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea 
Michigan,    1989.   p  505-512,   3   fig,    1   tab,  4  ref! 

Descriptors:  'Wastewater  treatment,  'Chemical 
treatment,  'Metal-finishing  wastes,  'Ceramics  In- 
dustrial wastewater,  Lead,  Nickel,  Zinc,  Barium 
Magnesium,  Filtration,  Heavy  metals,  Hydrogen 
ion  concentration,  Separation  techniques. 

Kyocera  Northwest  Inc.  owns  and  operates  a  ce- 
ramic capacitor  manufacturing  facility  in  Vancou- 
ver   Washington.  The  effluent  streams  from  this 
facility    contain    particulate    and    dissolved    lead 
nickel,  and  zinc  at  quantities  above  the  allowable 
discharge  limits.  The  ceramic  particulate  contains 
various  metals  such  as  barium,  lead,  and  magnesi- 
um,  and   due   to   its   sub-micron   size,    it   passes 
through    a    filter    whose    pore    diameter   is    0  45 
micron.  As  a  result,  ceramic  particulate  system 
meta  s  are  subject  to  EPA  regulations  as  dissolved 
metals.  After  assessing  the  Vancouver  effluent  and 
discharge  requirements,  it  was  concluded  that  the 
ionic  solubilities  of  metals  must  be  reduced  by  first 
creating  hydroxides  in  order  to  remove  them  from 
the  solution.  In  the  course  of  process  development 
it  was  discovered  that  it  was  necessary  to  depress 
waste  pH  to  at  least  5.5  prior  to  raising  the  pH  to 
the  formation  range  of  metal   hydroxides.   Data 
derived  from  laboratory  bench  tests  suggest  that 
the  waste  can  be  treated  by  a  five-stage  process:  (1) 
metal  complex  destruction  by  lowering  pH-  (2) 
metal  precipitation  by  raising  pH  to  form  hydrox- 
ide; (3)  suspended  solids  removal  through  clarifica- 
tion   and    filtration;    (4)    trace    metals    removal 
through  a  deionizing  polisher;  and  (5)  solids  dewa- 
tenng.  (See  also  W89-10858)  (Lantz-PTT) 
W89-10914  ' 


micro-nutrients  appeared  to  improve  reactor  stabil- 
ity, and  may  be  essential  to  achieve  consistent 
treatment  results.  During  thermophilic  treatment 
of  coffee  wastewater  using  a  BIOTHANE  upflow 
anaerobic  sludge  blanket  system,  60  to  70%  of  the 
chemical  oxygen  demand  (COD)  and  biochemical 
oxygen  demand,  and  80%  of  the  oil  and  grease 
were  removed  from  the  wastewater.  The  removal 
efficiencies  for  total  and  soluble  COD  were  9  and 
34%   better  respectively  than  during  mesophilic 

io8»HL^!z-FriTe  wastewater  <See  als°  W89" 

W89-10915 


wtthSut^udgePLATING  waste™« 

Triad  Engineering,  Inc.,  Milwaukee,  WI 
D.  M.  Boyd,  and  R.  J.  Fulk. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  499-504,  1  fig,  5  tab. 

Descriptors:  'Wastewater  treatment,  'Metal-finish- 
ing wastes,  'Chemical  treatment,  Sludge,  Industri- 
al wastes,  Electrolysis,  Electrochemistry,  Copper 
Waste  recovery,  Flow  rates. 

A  printed  circuit  board  plater  has  successfully 
operated  a  wastewater  treatment  system  for  the 
past  year  based  solely  on  electrolytic  recovery  of 
copper  and  lead.  All  pretreatment  standards  are 
being  met.  In  order  to  achieve  the  goal  of  eliminat- 
ing physical-chemical  treatment,  the  company  had 
to:  identify  the  pollutant  sources,  segregate  waste 
streams,  reduce  rinse  flowrates,  and  improve  con- 
trol of  all   batch  dumps.   Several   metals  can   be 


THERMOPHILIC  ANAEROBIC  DIGESTION 
OF  COFFEE  WASTEWATER, 

Biothane  Corp.,  Camden,  NJ. 
J.  Lanting,  J.  A.  Jordan,  M.  T.  Schone,  A  Kull 
and  W.  W.  Carey. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,   1989.  p  513-524,   14  fig,  3  tab,  7  ref 

Descriptors:  'Food-processing  wastes,  'Anaerobic 
digestion,  'Wastewater  treatment,  'Thermophilic 
bacteria,  Chemical  oxygen  demand,  Biochemical 
oxygen  demand,  Biomass,  Oil,  Grease. 

The  treatability  of  coffee  wastewater  was  assessed 
in  four  pilot  studies  under  both  mesophilic  and 
thermophilic  conditions.  Both  a  6  cu  m  and  10  L 
pilot  reactor  were  used  to  generate  about  one 
year  s  worth  of  operating  data.  Under  mesophilic 
conditions  it  was  not  possible  to  sustain  stable 
anaerobic  digestion  of  coffee  wastewater  for  more 

L,r!I-ruVAn,r-W^ks  The  8ranuIar  biomass  in  the 
BIOIHANE  10  L  reactor  easily  made  the  transi- 
tion from  a  mesophilic  to  a  thermophilic  mode  of 
operation.  Net  growth  of  granular  biomass  was  not 
conclusively  demonstrated.  A  6  cu  m  reactor  study 
would  be  more  suitable  for  that  purpose.  For  the 
entire  duration  of  the  thermophilic  study  i  e  a 
period  of  four  months  of  continuous  operation 
coffee  wastewater  was  successfully  treated  with 
the  BIOTHANE  system.  High  concentrations  of 
oil  and  grease  and  the  resulting  grease  deposits  in 
the  settler  area  caused  operational  problems  with 
the  10  L  reactor  during  the  mesophilic  pilot  trial 
Under  thermophilic  conditions  there  was  no  appre- 
ciable accumulation  of  deposits.  The  addition  of 


ANAEROBIC  TREATMENT  OF  WINERY 
WASTEWATERS,  "irstKY 

O'Brien  and  Gere  Engineers,  Inc.,  Syracuse,  NY. 
J.  K.  Farmer,  A.  A.  Friedman,  and  W.  C.  Hazen 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,    1989.   p  525-534,  7  fig,  4  tab,  2  ref 

Descriptors:  'Food-processing  wastes,  'Anaerobic 
digestion,  'Wineries,  'Wastewater  treatment,  Bio- 
chemical oxygen  demand,  Chemical  oxygen 
demand,  Biomass,  Biological  treatment,  Economic 
aspects,  Operating  costs. 

Winery  wastes  from  the  Canandaigua  Wine  Com- 
pany are  treated  on-site  with  an  extended  aeration 
treatment  system  prior  to  discharge  to  the  publicly 
owned  treatment  works  (POTW).  During  the  last 
tew  years,  expended  winery  activities  have  result- 
ed in  overloading  of  the  pretreatment  system  and 
occasional  contravention  of  POTW  pretreatment 
standards.  A  pilot  plant  study  was  conducted  with 
an  upflow  anaerobic  sludge  blanket  (UASB)  reac- 
{?*  o°  d  by  an  aer°bic  polishing  reactor.  The 

UASB  process  was  selected  based  on  several  fac- 
tors, including  the  ability  to  treat  high  organic 
loading  rates,  the  successful  operation  of  numerous 
full-scale  UASB  systems,   reported  resistance  to 
upset,  and  economic  considerations.  Once  a  mature 
biomass  developed,  the  pilot  system  (UASB  and 
continuous   flow   stirred   tank   reactor  (CFSTR)) 
operated  successfully,  removing   >    99%  of  the 
applied  soluble  chemical  oxygen  demand  (SCOD) 
and  BOD.  During  the  latter  part  of  the  pilot  study 
targeted  COD  loading  rates  (15  kg  COD/cu  m/ 
day)  were  achieved.  The  methane  gas  yield  during 
the  pilot  study  averaged  0.32   L/gm  of  SCOD 
removed.   Net  sludge  production   resulting  from 
anaerobic  contact  treatment  followed  by  aerobic 
polishing  was  estimated  to  be  20  to  30%  of  that 
which  would  result  from  aerobic  treatment  alone 
Pilot  study  results  suggest  that  biomass  solids  pro- 
duction would  be  on  the  order  of  8%  of  the  mass 
of  organic  substrate  removed.  Chemical  require- 
ments for  a  full-scale  anaerobic  system  would  in- 
clude sodium  hydroxide  to  provide  alkalinity,  and 
ammonium  hydroxide  and  phosphoric  acid  to  pro- 
vide nutrients  for  biomass  growth.  Current  esti- 
mates suggest  that  the  annual  cost  of  chemical  for 
treatment  of  125,000  gallons  per  day  and  7,500  kg 
COD/day  would  be  about  $52,000.  (See  also  W89- 
10858)  (Lantz-PTT) 
W89-10916 


TREATMENT  OF  SEAFOOD  PROCESSING 
WASTEWATER  BY  DISSOLVED  AIR  FLOTA- 
TION CARBON  ADSORPTION  AND  FREE 
CHLORINATION, 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  L.  K.  Wang,  and  C.  D.  Pollman. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,  1989.  p  535-550,  1  fig,  12  tab,  71  ref. 
Homer  Smith  Seafood  Co.  Grant  J8503-37. 

Descriptors:  'Wastewater  treatment,  'Adsorption, 
Chlonnation,  'Food-processing  wastes,  Chemical 
treatment,  Chemical  oxygen  demand,  Suspended 
solids,  Biochemical  oxygen  demand,  Cadmium, 
Zinc,  Copper,  Phosphorus,  Bioassay,  Costs,  Flota- 
tion, Activated  carbon. 

In  laboratory  testing  and  on-site  pilot  plant  demon- 
stration, a  wastewater  treatment  system  consisting 
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of  a  microstrainer,  a  dissolved  air  flotation  clarifier 
(DAF)  and  a  granular  activated  carbon  (OAM 
column  was  proven  to  be  technically  feasible  for 
treatment  of  the  target  200  gallon/minute  (gpm) 
Homer  Smith  Seafood  (scallop)  Company  process- 
ing wastewater  containing  2600-3 184  mg/L  chemi- 
cal oxygen  demand  (COD),  1525-1905  mg/L  total 
suspended    solids    (TSS),    1238-1250    mg/L ^  bio- 
chemical oxygen  demand  (BOD),  1 14-122  ppb  cad- 
mium, 346-387  ppb  zinc,  117-224  ppb  copper,  145- 
150  mg/L  TKN,  50  mg/L  total  phosphorus   and 
27  7-37  5  mg/L  ammonia  nitrogen.  Dissolved  air 
flotation      (DAF)      alone      removed      significant 
amounts  of  COD,  BOD,  TSS,  ammonia  nitrogen, 
cadmium,  copper,  TKN,  total  phosphorus  and  con- 
forms and  zinc.  Bioassay  testing  indicates  that  the 
effluent  generated  from  a  continuous  DAI-  pilot 
clarifier  was  not  toxic  to  fish.  Tertiary  treatment  of 
DAF  effluent  by  GAC  further  removes  ammonia 
nitrogen,   COD,  and  heavy  metals    Final  DA.F- 
GAC  effluent  gave  extremely  high   removal  of 
COD  and  ammonia  nitrogen.  Tertiary  treatment  ot 
DAF  effluent  by  the  mixed  ion  exchange  resins 
(IE-M)  was  also  successful  in  terms  of  trace  metals. 
The  chemical  treatment  cost  at  Homer  Smith  is 
estimated  to  be  $0.8146/1000  gal.,  or  $78.20/day. 
(See  also  W89- 10858)  (Lantz-PTT) 
W89-10917 

ANAEROBIC  TREATMENT  OF  APPLE 
POMACE  AND  WASTEWATER, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 

T8E  White,  D.  J.  Malecki,  and  W.  J.  Jewell. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  551-560,  8  fig,  5  tab^  9  ref.  New 
York  State  Energy  Research  and  Development 
Authority  Contract  803-RIER-IER-86. 

Descriptors:  *Anaerobic  digestion,  'Wastewater 
treatment,  'Food-processing  wastes,  Apples, 
Costs,  Biodegradation,  Biological  treatment,  Fer- 
mentation, Hydrolysis. 

Anaerobic  digestion  of  apple  wastes  without  nutri- 
ent or  buffer  addition  results  in  a  low  cost  alterna- 
tive to  current  disposal  practices.  The  total  biode- 
gradability  of  pomace  volatile  solids  is  90%  indi- 
cating that  pomace  has  an  available  energy  content 
of  $20  to  $30  per  ton.  Wastewater  treatment,  either 
combined  or  separate,  could  increase  energy  re- 
covery and  lower  final  treatment  costs.  The  differ- 
ences between  fermentation  and  organic  removal 
rates  indicate  that  low  solids  retention  time  (SR I ) 
conditions  can  achieve  phase  separation,  but  fer- 
mentation efficiencies  may  be  quite  low  due  to 
inhibition  of  the  acidogenic  phase.  High  SRT  con- 
ditions, on  the  other  hand,  appear  to  offer  in- 
creased hydrolysis  rates  at  acceptable  fermentation 
efficiencies  but  limited  phase  separation.  Interest- 
ingly, low  temperatures  may  offer  the  best  choice 
for  high  efficiency,  phase-separated  digesters.  (See 
also  W89-10858)  (Lantz-PTT) 
W89-10918 

BENCH-SCALE  EVALUATION  OF  THE  AN- 
AEROBIC CONTACT  PROCESS  FOR  TREAT- 
ING ICE  CREAM  NOVELTY  WASTEWATER, 

Applied  Technologies,  Inc.,  Brookfield,  WI. 
L  E.  Ripley,  D.  E.  Totzke,  and  I.  C.  Hwang. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,   1989.  p  561-567,   10  fig,   1  tab,  5  ref. 

Descriptors:  'Anaerobic  digestion,  'Food-process- 
ing wastes,  'Wastewater  treatment,  Biological 
treatment,  Suspended  solids,  Chemical  oxygen 
demand,  Methane,  Biochemical  oxygen  demand, 
Performance  evaluation. 

The  Gold  Bond  Ice  Cream  plant  in  Hagerstown, 
Maryland,  discharges  an  average  of  60,000  gallons 
per  day  (gpd)  to  the  City  of  Hagerstown  public 
operated  treatment  works  (POTW).  Plant 
wastewater  is  generated  during  the  cleaning  of  the 
production  equipment  and  during  the  clean-up  of 
product  spillage.  As  a  result,  the  wastewater  flow 


and  strength  vary  considerably  over  the  course  of 
a  normal  24-hr  production  day.   Because  of  the 
high  levels  of  biochemical  oxygen  demand  (BOD) 
(7  000  to  9,000  mg/L),  and  total  suspended  solids 
O'OOO  to  5,000  mg/L),  attention  was  focused  on 
anaerobic  treatment  as  the  preferred  pretreatment 
technology.   The  anaerobic  contact  process  was 
found    to    be    suitable    for    treatment    of    the 
wastewater  from  an  ice  cream  novelty  plant.   1  he 
wastewater   fats   never  caused   a   foam   or  scum 
problem  in  the  bench-scale  digesters.  The  process 
can  produce  excellent  effluent  quality.  At  a  7.5-day 
hydraulic  retention  time  (HRT),  with  an  average 
organic  loading  rate  of  1.7  g  chemical  oxygen 
demand  (COD)/L/d  and  influent  total  suspended 
solids  (TSS)  of  5,870  mg/L,  the  effluent  COD  was 
628  mg/L,  BOD  was  91  mg/L,  and  TSS  was  674 
mg/L.  The  effluent  TSS  is  highly  dependent  on 
the1  influent  TSS.  Methane  yields  were  high:  268 
mL/g    COD    added    during    several    weeks    ot 
pseudo-steady-state  testing.  The  mixed  liquor  set- 
tled well,  with  a  zone  settling  velocity  of  7.0  m/d 
(170  ga/sq  ft/d)  at  4.5%  TSS.  No  nutrients  were 
required  to  reach  the  observed  methane  yields; 
however,  41  milliequivalents  (mEq)/L  of  lime  or 
caustic  were  required  to  keep  the  digester  pH 
above  6.8.  (See  also  W89-10858)  (Lantz-PTT) 
W89-10919 

STATIC  PILE  COMPOSTING  OF  CRANBERRY 
RECEIVING  WASTES  AND  PROCESSING 
RESIDUES,  ^  .  „  .. 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Civil 
Engineering. 

F.  C.  Blanc,  and  J.  C.  O'Shaughnessy. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,  1989.  p  569-578,  4  fig,  7  tab. 

Descriptors:  'Food-processing  wastes,  'Compost- 
ing 'Wastewater  treatment,  Waste  disposal,  Cran- 
berries, Farm  wastes,  Organic  matter,  Hydrogen 
ion  concentration,  Landfills,  Biochemical  oxygen 
demand,  Chemical  oxygen  demand. 


Cranberry  fruit  receiving  and  cranberry  processing 
operations  produce  a  large  amount  of  solid  waste 
which  is  presently  being  disposed  of  by  landfilling 
in   some    locations.    Because   of   the    agricultural 
nature  of  the  waste  products,  the  opportunity  ot 
composting  to  produce  a  soil  conditioner  is  attrac- 
tive   The   results   from   a  large   static   pile   pilot 
composting  study  conducted  on  such  residues  in 
the  winter  and  spring  of  1985  are  presented.  The 
wastes  in  this  study  may  be  characterized  as  vines, 
pulp,   screenings,   leaves,   rice   hulls   and   berries. 
These  materials  are  organic  in  nature,  low  in  avail- 
able nutrients,  and  low  in  pH  (in  the  2.5  to  4.5 
range).  After  the  February  8th  setup  of  three  static 
piles   temperature  measurements  were  taken  three 
days/week  from  all  temperature  probes  to  monitor 
the  progress  of  the  piles.  Temperature  increases 
indicate    increased    biological    activity.    In    piles 
number  2  and  number  1,  temperatures  indicated 
that  they  were  in  the  active  composting  stage  after 
one   month.   Pile   number   3   did  not   reach   high 
temperature  levels  until  two  and  one-half  months 
after  setup.  On  April  19th,  after  70  days,  samples  of 
the  composting  material  were  taken  from  all  three 
piles.  The  samples  were  analyzed  for  moisture  and 
volatile  matter  content;  moisture  in  the  60  to  70% 
range,  and  on  a  dry  weight  basis  the  volatile  matter 
was  in  the  78  to  92%  range.  Data  presented  indi- 
cates  that   the   lime   addition    to    compost    Piles 
number  1  and  number  2  provided  adequate  buffer- 
ing while  the  natural  buffer  created  by  decomposi- 
tion in  Pile  number  3  was  not  enough  to  maintain 
the  pH  in  a  desirable  range.  The  COD  and  BOD 
values  indicate  that  Pile  number  2  did  not  have  a 
great  deal  of  available  (soluble)  substrate  to  main- 
tain a  high  decomposition  rate.  Pile  number  3  had 
not  undergone  very  much  decomposition  and  it 
therefore  provides  an  indication  of  the  available 
substrate   in   the   early   stages   of  decomposition 
when  the  temperature  is  rising  rapidly.  An  estimate 
of  this  amount  calculated  from  the  data  is  9,450 
me/kg  on  a  wet  weight  basis  or  28,600  mgAg  on  a 
dry  weight  basis.  The  BOD/COD  ratios  for  the 
piles  ranged  from  0.4  to  0.6  with  Pile  number  2 
having  the  lowest  ratios  and  Pile  number  3  having 
the  highest.   (See  also  W89-10858)  (Lantz-PTT) 


W89-10920 

CO-PRECIPITATION  OF  HEAVY  METALS 
WITH  CHROMIUM  IN  BRASS  MILL 
WASTEWATER, 

Cerro  Metal  Products,  Bellefonte,  PA. 
M.  J.  Pardus,  and  R.  W.  Regan. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,   1989.  p  579-586,  2  fig,   10  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Chemical 
precipitation,  'Heavy  metals,  'Chromium,  'Metal- 
finishing  wastes,  Brass,  Lead,  Nickel,  Hydrogen 
peroxide,  Sulfuric  acid,  Economic  aspects,  Costs, 
Chemical  treatment. 

Many  industries  are  being  faced  with  the  need  to 
improve  their  waste  management  procedures,  spe- 
cifically when  hazardous  and  toxic  wastes  (HTW) 
are  involved.   This  case  study  is  a  presentation 
concerning  a  brass  wire  operation  of  an  integrated 
brass  and  bronze  mill  (Cerro  Metal  Products,  Bel- 
lefonte,   PA).    The   following   were   explored    m 
detail-  (1)  bench  scale  evaluation  of  the  impact  of 
chromic  acid  and  peroxide  pickling  on  the  removal 
of  metals  from  process  wastewaters;  (2)  compari- 
son of  bench  scale  results  to  the  full  scale  operation 
of  the  pretreatment  system  during  operation  with 
each  type  of  pickling  solution;  (3)  observation  ot 
the  impact  of  chromium  when  precipitated  with 
other   heavy   metals;   and   (4)   documentation   of 
actual    costs    under    various    treatment    schemes. 
Treatment  of  the  wire  mill  wastewaters  using  caus- 
tic neutralization/membrane  ultrafiltration  technol- 
ogy exhibited  a  metal  removal  efficiency  of  greater 
than  99%  for  Cr(3  +  ),  Cu  and  Zn  and  a  remova 
efficiency  of  >  90%  for  Pb  and  Ni.  Effluent  metal 
concentrations  averaged   <  0.1  mg/L  except  for 
Zn  which  averaged  <  0.3  mg/L.  The  presence  of 
Cr(3  +  )  was  found  to  have  a  beneficial  impact  (co- 
precipitation)  on  the  removal  of  these  metals  by 
hydroxide  precipitation.  However,  this  benefit  was 
out-weighted  by  the  potential  environmental  liabil- 
ities associated  with  Cr(6  +  )  in  the  wastewater. 
Substitution  of  stabilized  hydrogen  peroxide-sultu- 
ric  acid  solutions  for  chromic  acid  required  more 
stringent  control  over  waste  treatment  plant  oper- 
ations. Overall,  cost-effective  compliance  with  fed- 
eral environmental  regulations  was  achieved.  An 
audit  of  existing  plant  processes  and  implementa- 
tion of  technology  alternatives  has  resulted  m  sig- 
nificant improvements  in  waste  treatment  efficien- 
cy   hazardous  and  toxic  waste  minimization  and 
reduced  waste  treatment  costs.  Use  of  the  hydro- 
gen peroxide  pickling  solution  has  been  found  to 
maintain  product  quality  in  the  wire  mill.  (See  also 
W89-10858)  (Lantz-PTT) 
W89- 10921 


ALUMINUM  DIE  CASTING  WASTEWATER 
SYSTEM, 

Alabama  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

J.  Ball,  and  J.  R.  Bonner. 

IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,    1989.   p   587-592,   2  fig,  4  tab,   3   ref. 

Descriptors:  'Aluminum,  'Metal-finishing  wastes, 
'Wastewater  treatment,  Oil,  Separation  tech- 
niques, Adsorption,  Industrial  wastewater,  Heavy 
metals,  Phenols,  Organic  compounds,  Activated 
carbon,  Chemical  coagulation. 

A  study  was  conducted  of  the  wastewater  genera- 
tion and  treatability  from  an  aluminum  die  casting 
facility  located  in  a  small  town  in  northwest  Ala- 
bama Initially,  the  effluent  was  being  discharged 
untreated.  However,  because  of  the  new  and  very 
stringent  EPA  discharge  limits  for  this  industry, 
the  company  was  required  to  install  a  pretreatment 
system  having  the  effluent  quality  that  was  essen- 
tially below  the  detection  limits  for  most  ot  the 
parameters.  The  system  includes  oil-water  separa- 
tion chemical  coagulation  and  settling  followed  by 
activated  carbon  adsorption.  The  wastewater  was 
treated  easily  by  oil-water  separation  for  free  oil 


X 

< 

K 

2 


75 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 

removal  followed  by  chemical  coagulation  for 
metals,  phenol,  and  total  toxic  organics  removal. 
However,  considerable  effort  was  required  before 
it  was  determined  what  specific  chemicals,  mixing 
energy,  chemical  dose,  and  chemical  addition  point 
were  best  in  order  to  sustain  good  treatment.  Once 
a  clear  effluent  was  obtained,  good  removal  fol- 
lowed with  the  exception  that  oil  and  grease  con- 
centrations could  not  meet  the  extremely  difficult 
requirements  of  <  0.1  mg/L.  (See  also  W89- 
10858)  (Lantz-PTT) 
W89- 10922 


USE  OF  A  BIOLOGICAL  MEANDER  TREAT- 
MENT SYSTEM  FOR  LEAD  MINE/MILL 
WASTES  IN  SOUTHEAST  MISSOURI,  U.S.A., 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
M.  Z.  Erten,  J.  L.  Pitt,  N.  L.  Gale,  B.  G.  Wixson, 
and  E.  Hindenberger. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,  1989.  p  617-629,  21  fig,  4  tab,   13  ref. 

Descriptors:  *Wastewater  treatment,  *Toxicity, 
•Biological  treatment,  *Lead,  *Mine  wastes, 
•Water  pollution  effects,  Missouri,  Industrial 
wastewater,  Hydrogen  ion  concentration,  Zinc, 
Lead,  Minnows,  Groundwater  pollution,  Lethal 
limit,  Bioassay. 

The  meander  system  which  has  operated  at  the 
Buick  Mine-Mill  Complex  in  Missouri  since  19770, 
continues  to  provide  adequate  treatment  of  the 
combined  mine-mill  wastewater  produced  at  this 
industrial    site.    This   low-cost,    low   maintenance 
system  routinely  produces  effluent  which  meets  or 
surpasses  the  stringent  guidelines  established  by 
state  and  federal  regulatory  agencies.  It  achieves 
this  through  application  of  biological  and  physical 
processes  which  effectively  trap,  bind  and  retain 
heavy  metal-containing  particulate  matter  as  well 
as  other  potential  pollutants.  The  high  pH  and 
alkalinity  of  regional  ground  and  surface  waters 
assure  limited  solubility  and  lowered  toxicity  of 
lead   and   zinc,    the   principal   metallic   industrial 
wastes    of   this    industrial    complex.    Preliminary 
static,  acute  toxicity  tests  using  Fathead  minnows 
affirm  that  Pb  and  Zn  salts  are  much  less  toxic  in 
hard,  alkaline  waters  typical  of  Ozark  rivers  and 
streams.  More  than  3000  mg  Pb/L,  introduced  as 
the  sulfate,  chloride,  carbonate,  sulfide,  or  oxide 
salt  may  be  suspended  in  typical  Ozark  groundwat- 
er without  causing  mortality  of  the  newly-hatch 
Fathead  minnows.  Increased  mortality  at  concen- 
trations of  the  chloride,   sulfate,  and  oxide  salts 
above  3500-4000  mg/L  Pb  appears  to  be  partly  due 
to  the  removal  of  protective  carbonates  initially 
present  in  the  hard  water  by  coprecipitation  with 
metal  ions.  Zinc  salts  appear  to  be  considerably 
more  toxic  when  suspended  in  similar  conditions 
In  some  test,  <  10  mg/L  Zn,  added  as  ZnS04,  or 
<  80  mg/L  added  as  ZnC12  may  be  sufficient  to 
cause  100%  mortality  of  the  test  organisms.  Car- 
bonate, oxide  and  perhaps  sulfide  salts  are  much 
less  toxic  under  these  conditions,  showing  insignifi- 
cant mortality  up  to  about  300  mg/L  Zn.  The 
exact  cause  of  death  in  test  organisms  exposed  to 
Pb  and  Zn  salts  is  unknown,  yet  it  is  obvious  that 
ingestion  of  large  amounts  of  Pb  and  Zn  salts  by 
fasting,   newly   hatched   minnows  is   not   entirely 
responsible.  (See  also  W89- 10858)  (Lantz-PTT) 
W89- 10924 


DESIGN  CONSIDERATIONS  FOR  PACKED 
COLUMNS  REMOVING  MANGANESE  FROM 
MINING  SEEPAGE, 

Tennessee  Technological  Univ.,  Cookeville.  Dept 
of  Civil  Engineering. 

J.  A.  Gordon,  N.  S„  Chuang,  and  R.  P.  Wallace. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,    1989.   p   631-639,   8   fig,   2   tab.   6   ref. 

Descriptors:  'Water  pollution  treatment. 
Wastewater  treatment.  'Manganese,  "Mine 
wastes,  'Chemical  precipitation,  Chemical  treat- 
ment, Hydrogen  ion  concentration,  Chemical  reac- 
tions. Sandstones. 


Three  columns  packed  with  different  media  were 
used  to  study  the  efficiency  of  manganese  removal, 
as  measured  during  upflow  operation.  Columns 
packed  with  sandstone  from  Sand  Mountain,  Ala- 
bama, and  chert  from  the  Duck  River  near  Nor- 
mandy, Tennessee,  can  remove  soluble  manganese 
from  a  laboratory  prepared  solution.  The  manga- 
nese is  precipitated  and  remains  within  the  column 
as  Mn02.  The  controlling  factors  in  the  removal 
process  are  hydraulic  loading,  depth  of  the 
column,  mass  loading  and  influent  pH.  Hydraulic 
loading  and  depth  are  the  most  important  factors. 
Mass  loading  is  less  a  factor  in  performances  be- 
tween 0  and  20  mg/L  of  Mn(2  +  ).  Previous  work 
has  shown  that  pH  should  be  above  6  for  success- 
ful applications.  The  limited  mechanisms  data  pre- 
sented here  still  indicate  that  most  of  the  manga- 
nese is  removed  by  bacterial  ly  mediated  processes 
(See  also  W89- 10858)  (Lantz-PTT) 
W89- 10925 


DESIGN,  CONSTRUCTION  AND  START-UP 
OF  AN  ANAEROBIC  TREATMENT  SYSTEM 
FOR  PHARMACEUTICAL  WASTEWATER 

Abbott  Labs.,  North  Chicago,  IL. 
D.  A.  Schlott,  S.  G  Charbonneau,  J.  A.  Greiner, 
R.  E.  Green,  and  D.  E.  Quane. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea 
Michigan,  1989.  p  651-660,  9  fig,  3  tab. 

Descriptors:  •  Anaerobic  digestion,  'Pharmaceuti- 
cal industry,  'Wastewater  treatment,  'Design 
standards,  Industrial  wastewater,  Hydrogen  ion 
concentration,  Alkalinity. 

Abbott  Laboratories,  a  health  care  products  manu- 
facturer, operates  a  large  fermentation  and  chemi- 
cal synthesis  plant  in  North  Chicago,  Illinois.  The 
wastewater  from  these  operations  has  historically 
been   treated   in   an   extended   aeration   activated 
sludge  system.  In  April  of  1985,  Abbott  initiated  a 
project  to  evaluate  expansion  alternatives  for  its 
wastewater  treatment  system.  From  this  analysis, 
the  anaerobic  technology  was  a  clear  winner.  A 
low-rate  anaerobic  system  was  selected  and  has 
been  in  operation  for  almost  nine  months.  After  an 
initial  high  period  of  gas  production  (weeks  1 5  to 
20)  and  a  subsequent  decline,  the  system  has  shown 
steady  improvement  and  appears  to  be  stabilizing. 
The  performance  experienced  to  date  reinforces 
the  fact  that  start-up  of  an  anaerobic  system  re- 
quires close  monitoring  and  attention.  Some  of  the 
key  factors  noted  thus  far  during  start-up  include: 
(1)  quality  and  quantity  of  initial  seed  material;  (2) 
a  particularly  sensitive  pH  balance  during  start-up 
before  the  reactor  alkalinity  has  been  established; 
(3)  a  need  for  tight  control  of  raw  waste  pH;  (4)  a 
controlled  increase  in  organic  loading  based  on 
overall  'health'  of  the  system,  rather  than  a  fixed 
schedule  based  upon  pilot  plant  experience;  and  (5) 
establishing  controls  and  procedures  to  minimize 
excessive  solid  losses  from  the  reactors.  With  in- 
creased operating  experience  and  recognition  of 
the  factors  affecting  performance,  system  modifica- 
tions and  operating  protocols  have  been  imple- 
mented to  keep  the  system  start-up  on  track.  As  a 
result  of  these  efforts,  the  system  performance  and 
reliability  continue  to  improve  towards  the  design 
level,  and  the  objectives  originally  envisioned  for 
this  project  (capacity,  improved  effluent  quality, 
and  cost  savings)  are  fully  expected  to  be  achieved 
(See  also  W89- 10858)  (Lantz-PTT) 
W89- 10926 


EFFECT  OF  REACTOR  CONFIGURATION  ON 
OPERATION      OF      A      PHARMACEUTICAL 
WASTE  TREATMENT  SYSTEM, 
Merck   and   Co.,    Elkton,    VA.    Merck   Chemical 
Mfg.  Div. 

D  J.  Wolf,  and  D.  K.  Emerson. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette.    Indiana.    Lewis    Publishers.    Chelsea, 
Michigan,    1989.   p   661-672,   8   fig,   3   tab,   7   ref. 

Descriptors:  'Wastewater  treatment,  'Pharmaceu- 
tical industry,  'Biological  treatment,  Nitrification, 
Denitrification,  Aeration,  Microbial  degradation, 
Biomass.  Bacteria,  Settleable  solids. 


A    complete    mixed    nitrifying    activated    sludge 
waste  treatment  system,  treating   1.2  million  gal- 
lons/day (MGD)  (10,000  -15,000  kg  biochemical 
oxygen   demand   (BOD)/day)   of  pharmaceutical 
wastewater  from  both  synthetic  and  fermentation 
chemical  processes,  has  experienced  severe  fila- 
mentous bulking  and  periods  of  very  poor  settling 
(no  settling  at  all   in  a  static  settling  test).  The 
activated  sludge  contains  excessive  levels  of  Type 
0092  and  Type  0675   filamentous  organisms  and 
high  levels  of  Hahlscomenobacter  hydrossis  and 
Nostocoida  hmicola  I.  organisms  typically  associ- 
ated with  low  F/M  operation.  The  system  operat- 
ing parameters  are  as  follows:  solids  retention  time 
SV^l.5"9  days-   mixed   li(Juor  suspended   solids 
(MLSS)  3,000-5,000  mg/L,  temperature  35  C   hy- 
arauhc  retention  time  (HRT)  2  days,  and  F/M  0.2- 
0.5.  A  pilot  study  program  was  developed  to  gain 
an  understanding  of  the  bulking  problem.  Oper- 
ation with  the  tail  series  basin  at  a  reduced  dis- 
solved oxygen  (DO)  level  (0.5  mg/L  compared  to 
2-4  mg/L)  alleviated  excessive  denitrification  and 
floating  sludge  in  the  clarifiers.  This  may  be  due  to 
one  or  both  of  the  following:  (2)  the  low  DO 
inhibited  nitrification  in  the  tail  basin  and  therefore 
reduced  the  concentration  of  nitrate  accumulated 
in  the  aeration  system;  and  (2)  the  low  DO  in- 
creased denitrification  in  the  tail  basin  which  in 
turn  lowered  the  nitrate  influent  to  the  clarifiers 
Filamentous  bulking  caused  by  a  combination  of 
Type  0092,  Type  0675,  Haliscomenobacter  hydros- 
sis,  and  Nostocoida  limicola  I  filamentous  orga- 
nisms in  a  complete  mixed  aeration  system  can  be 
controlled    by    conversion    to    a    compartmented 
series   flow  pattern   with   equal   volume  aeration 
chambers.  Altering  the  aeration  flow  pattern  of  a 
complete  mixed  nitrification  system  to  series  flow 
may  affect  relative  rates  of  nitrification/denitrifica- 
tion.  The  64-69  L  pilot  bioreactors  with  actual 
waste  feed  accurately  predicted  the  general  behav- 
ior of  1.6-2.4  million  gallons  full  scale  activated 
sludge  system  operated  under  similar  conditions 
(See  also  W89- 10858)  (Lantz-PTT) 
W89- 10927 


TOTAL  CLOSING  OF  PAPER  MILLS  WITH 
RECLAMATION  AND  DEINKING  INSTALLA- 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  and  L.  K.  Wang. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,   1989.  p  673-687,  12  fig,  2  tab,   18  ref. 

Descriptors:  'Wastewater  treatment,  'Pulp  and 
paper  industry,  'Pulp  wastes,  'Water  reuse,  'Re- 
cycling, 'Ink,  Anaerobic  digestion,  Industrial 
wastewater,  Polymers,  Water  pollution  treatment, 
Filtration,  Flotation. 

Closing  up  of  a  water  system  involves  a  custom- 
made  approach  for  each  paper  mill,  due  to  the 
many  individualities  of  each  existing  mill's  installa- 
tion. A  small  amount  of  fresh  makeup  water  must 
always  be  added,  on  the  order  of  250-500  gallons/ 
dry  ton  of  stock.  The  dispersed  air  flotation  cell 
(Foamer),  dissolved  air  flotation  (DAF)  cell  (Su- 
pracell)  are  the  major  components  of  the  newly 
developed   total   water   recycle   deinking   system. 
Both  types  of  air  flotation  cells  can  prevent  anaero- 
bic buildup  in  the  system  because  of  their  extreme- 
ly short  detention  time  and  high  oxygen  content. 
Conventional  sedimentation  clarifiers  (or  settling 
cones)  are  generally  not  acceptable  in  a  totally 
closed  system  because  of  its  large  volume,  thin 
settled  sludge,   long  detention  time  and   possible 
anaerobic     problems.      Dispersed     air     flotation 
(Foamer)  is  the  most  effective  means  for  separating 
ink  from  fiber  and  clay,  with  very  small  water  and 
material  loss.  The  use  of  organic  polymers  in  DAF 
cells  is  preferred  due  to  the  small  amount  of  mate- 
rial added,  the  fact  that  they  can  be  removed  by 
DAF  clarification,  and  the  fact  that  polymers  do 
not  change  the  system  pH.  Spray  filter  is  a  frac- 
tionation process  unit  for  separation  of  long  fibers 
from  low-consistency  stock  by  its  microscreens  (50 
to  300  micron  opening  size).  The  spray  filter  is  an 
optional  facility  highly  recommended  by  the  au- 
thors for  long  fiber  recovery.  The  benefits  of  a 
closed  deinking  paper  mill  both  in  increased  proc- 
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ess  efficiency  and  'zero  wastewater  discharge'  are 
considerable"  In  most  cases,  the  closed system .pays 
for  itself  without  even  considering  the  pollution 
control  benefits.  For  instance,  tissue  machines 
changing  from  cold  fresh  water  to  recycled  warm 
wateF  for  felt  cleaning  have  experienced  paybacks 
of  one  year  or  less  on  equipment  investment  on 
screens  and  DAF  cells.  In  addition  to  heat  savings, 
he  savings  on  the  recovered  fibers,  clays,  dis- 
solved solids,  chemicals,  and  of  course,  water  are 
all  significant.  (See  also  W89-10858)  (Lantz-PTT) 
W89-10928 

ON-SITE  ANAEROBIC  TREATMENT  PROVES 
HIGHER  DESIGN  LOADING  RATE  AT  LAKE 
UTOPIA  PAPER  LIMITED, 

Paques  Lavalin,  Willowdale,  Ontario,  Canada  M2J 

A.  M.  D.  Ferguson,  K.  G.  Conrod,  and  J.  R. 

^Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan!   1989.  p  689-697,   12  fig,  3  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  -Anaerobic 
digestion,  'Pulp  and  paper  industry,  Industrial 
wastewater,  L'Etang  Estuary,  New  Brunswick, 
Chemical  oxygen  demand,  Biochemical  oxygen 
demand,  Methane,  Nitrogen,  Phosphorus,  Biologi- 
cal treatment,  Sludge. 


Lake  Utopia  Paper  Limited  operates  a  300  tori/d 
corrugating    medium   mill   at    St.    George,    New 
Brunswick  The  L'Etang  Estuary  is  the  receiving 
water  for  mill  effluent.  The  Provincial  Environ- 
ment Department  has  ordered  the  mill  to  reduce  its 
discharge  to  3,700  pounds  of  biochemical  oxygen 
demand  (BOD)/d  and   14  pounds  of  suspended 
solids  (SS)/ton  of  paper  produced.  Anaerobic  pilot 
plant  studies  on  pulp  and  paper  effluents  carried 
out  by  Environment  Canada's  Wastewater  Tech- 
nology Centre  indicated  that  this  wastewater  could 
be  treated  by  anaerobic  methods.  An  on-site  dem- 
onstration  program  carried  out  using  anaerobic 
technology  confirmed  these  findings.  To  confirm 
the  above  results  and  to  establish  design  param- 
eters for  a  full-scale  treatment  plant  a  6  month  on- 
site   pilot   plant   study   was   conducted   using   an 
upflow  anaerobic  sludge  blanket  (UASB)  reactor. 
Stable    operation    at   a   volumetric    loading    rate 
(VLR)  of  20  kg  chemical  oxygen  demand  (COD)/ 
cu  m/d  was  verified  and  can  be  used  for  full-scale 
design.  The  average  COD  and  BOD  removal  at 
this  VLR  was  55%  and  83%,  respectively  At  a 
daily  peak  VLR  of  1.7  times  the  design  VLR  ot  20 
kg  COD/cu  m/d  stable  performance  was  main- 
tained. Granular  sludge  growth  and  accumulation 
was  proven.  NaOH  was  required  for  start-up  but 
was  not  required  for  steady-state  operation,    lo 
achieve      adequate      preacidification      of      the 
wastewater  an  hydraulic  retention  time  (HK 1 )  ot  z 
hours  was  sufficient.  Methane  production  was  0.35 
cu  m/kg  COD/d.  N  and  P  must  be  added  at  a 
CODNP  ratio  of  at  least  700:5:1   for  adequate 
biological  growth.  The  pilot  plant  demonstrated 
the  ability  to  recover  from  expected  mill  organic 
and  hydraulic  shock  loads.  Based  on  the  success  ot 
the  pilot  plant  study,  Lake  Utopia  Paper  Ltd.  is 
proceeding  with  the  construction  of  a  ful  -scale 
anaerobic  treatment  plant.  (See  also  W89-10858) 
(Lantz-PTT) 
W89-10929 

REMOVAL  OF  HYPOPHOSPHITE  AND 
PHOSPHITE  FROM  ELECTROLESS  NICKEL 
PLATING  BATHS, 

Occidental  Chemical  Corp.,  Grand  Island,  NY. 
W  -C  Ying,  R.  R.  Bonk,  and  M.  E.  Tucker. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers  Chelsea 
Michigan,   1989.  p  699-706,  2  fig,  8  tab,   13  ref. 

Descriptors:  'Metal-finishing  wastes,  'Hypophos- 
phates,  'Phosphites,  'Nickel,  'Wastewater  treat- 
ment Hydrogen  ion  concentration,  Chemical  pre- 
cipitation, Chemical  treatment,  Lime,  Dissolved 
oxygen,  Potassium  permanganate,  Oxidation,  Phos- 
phorus, Sodium  hydroxide. 


Electrons  nickel  plating  (EN)  is  a  popular  com- 
mercial technique  for  depositing  nickel  coating  on 
a  suitably  treated  surface  by  controlled  chemical 
reduction    of   nickel    ions.    The    major    types    of 
wastewater  resulting  from  EN  process  are  spent 
EN  baths,  stripping  solutions,  and  rinse  waters 
The  spent  baths  contain  large  amounts  ot  total 
soluble  nickel  species  (Ni(II),  reducing   and  com- 
plexing  agents.  Ni(II)  can  be  removed  either  by 
NaOH  or  Ca(OH)2  as  Ni(OH)2  or  NaBH4  as  Ni. 
Direct  one-step  methods  for  removing  hypophos- 
phite  and  phosphite  are  either  ineffective,  i.e.,  lime 
precipitation,   or   too   costly,   i.e.,   ion   exchange. 
Therefore,  initial  chemical  oxidation,  for  convert- 
ing hypophosphite  to  phosphite  and  then  to  phos- 
phate   followed  by  lime  precipitation,  for  remov- 
ing both  phosphate  and  nickel,  was  investigated  in 
this  study  for  treatment  of  spent  EN  baths    A 
significant  fraction  of  P03-P  was  removed  by  lime 
precipitation.      More     complete     removal     was 
achieved  at  pH=  10  as  CaHP03,  than  at  pH=4  as 
Ca(H2P03)2.   Lime  treatment  removed  most  ot 
NKII)    as  Ni(OH)2,  and  P03-P,  as  CaHP03,  in 
EN-B  and  EN-C;  however,  post  chemical  oxida- 
tion and  further  lime  treatment  were  necessary  to 
meet  stringent  effluent  limits,  such  as  1  mg/L  in 
Nidi)  and/or  Total-P.  Dissolved  oxygen  was  able 
to  oxidize  P02-P  to  P03-P;  however,  no  P04-P 
was  produced  after  several  days  of  aeration.  Potas- 
sium permanganate  was  the  m°s^  ^'^'^"h1 
studied.  It  would  complete  oxidation  of  P02-P  and 
P03-P  to  P04-P  in  less  than  one  hour  at  room 
temperature.  The  presence  of  organic  acids  which 
competed  for  KMn04,  also  adversely  affected  oxi- 
dation rate  and  overall  conversion.  The  three-stage 
treatment  scheme-preliminary  lime  treatment  tor 
removing  the  bulk  of  P03-P   followed  by  oxida- 
tion of  P02-P/P03-P  to  P04-P,  and  final  lime 
treatment-was  developed  and  employed  success- 
fully in  treating  three  actual  EN  baths  of  differing 
compositions.  Relative  to  the  two-stage  oxidation- 
lime  treatment,  the  three-stage  treatment  achieved 
more  complete  removal  of  both  nickel  and  phos- 
phorus yet  at  a  much  lower  chemical  cost  With 
proper   modification,   the   precipitation-oxidation- 
precipitation  process  can  be  applied  to  treat  mos 
spent  EN  baths,  at  a  cost  less  than  off-site  disposal 
alternatives.  (See  also  W89- 10858)  (Lantz-PTT) 
W89- 10930 


USE  OF  INNOVATIVE  TREATMENT  TECH- 
NOLOGIES TO  UPGRADE  PERFORMANCE 
OF  AN  EXISTING  PRETREATMENT  SYSTEM 
TO  MEET  NEW  DISCHARGE  STANDARDS, 

Radian  Corp.,  Milwaukee,  WI. 
T  F   Kane 

IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  707-710,  2  tab. 

Descriptors:  'Wastewater  treatment,  'Pretreat- 
ment  'Metal-finishing  wastes,  Case  studies,  Heavy 
metals,  Chemical  treatment,  Oxidation,  Iron,  Floc- 
culation,  Magnesium  hydroxide,  Permits. 

A  case  history  is  presented  describing  the  process 
used  to  upgrade  an  inadequate  pretreatment  system 
to  meet  new,  more  strigent  discharge  standards^ 
The  modification  of  the  existing  system  included 
incorporation  of  several  innovative  treatment  tech- 
nologies to  achieve  program  goals.  A  large  mid- 
western  home  appliance  manufacturer  utilizes  an 
automated  electroless  nickel  plating  line  in  its  dish- 
washer production  operation.  Components  ot  this 
system  include  an  alkaline  cleaner,  sulfuric  acid 
pickling,  nickel  plating  and  various  hot  and  cold 
water  rinses.  Wastewaters  from  this  operation  and 
other  process  wastewaters  produced  at  this  facility 
are  discharged  to  the  collection  system  of  a  sewage 
treatment  plant  serving  a  large  metropolitan  area. 
The  facility  was  issued  a  discharge  permit  by  the 
local  authority  setting  limits  on  the  concentration 
of  heavy  metals  allowable  in  the  electroless  nickel 
process  wastewater  and  the  total  facility  discharge^ 
A.  pretreatment  system  was  designed  and  insta  led 
to  reduce  heavy  metal  concentrations  in  the  elec- 
troless nickel  wastewater  and  achieve  compliance 
with  all  permit  limitations.  Iron  oxidation  by  aer- 
ation was  selected  as  the  optimal  solution  to  the 
soluble  iron  problem.  Improvement  in  the  chemi- 
cal  flocculation  process  and  the  substitution  ot 


magnesium  hydroxide  as  the  coagulant  significant- 
ly deduced  the  sludge  volume  problem  and  im- 
proved sludge  dewatering  characteristics  In  addi- 
tion to  these  process  changes,  relatively  minor 
equipment  changes  significantly  improved  system 
performance  and  effluent  quality  The  changes 
made  as  a  result  of  this  program  will  insure  facility 
compliance  with  all  existing  and  future  permit  limi- 
tations. (See  also  W89-10858)  (Lantz-PTT) 
W89- 10931 

SELECTIVE  CYANIDE  RECOVERY  FROM 
WASTEWATER  CONTAINING  METAL  CYA- 
NIDE COMPLEXES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 
M  J.  Semmens,  and  Y.  Y.  Chang. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers  Chelsea, 
Michigan,  1989.  p  711-719,  14  fig,  2  tab,  15  ref. 

Descriptors:  'Recycling,  'Cyanide,  'Wastewater 
treatment,  'Chemical  treatment,  Membranes,  Hy- 
drogen ion  concentration,  Ion  exchange,  Chemical 
reactions,  Chemical  precipitation. 

A   new  metal  cyanide  separation  technique  has 
successfully  combined  a  gas  membrane  and  an  ion 
exchanger  to  recover  the  metal  and  cyanide  con- 
tent of  metal  cyanide-bearing  wastewaters.  These 
wastewaters  have  an  alkaline  pH  generally  above 
11  and  under  these  conditions  cyanide  ions  bind 
the    metal    to    form    complex    anions    such    as 
Zn(CN)4(2-)  and  Cd(CN)4(2-).  Recovery  of  cya- 
nide  from   acidified   zinc   and   cadmium   cyanide 
solution  is  fast  and  complete  when  solution  pH  is 
<  2  0   since  all  the  cyanide  is  in  the  HCN  form. 
Above  pH  2.0,  the  rate  of  cyanide  recovery  was 
slowed  by  the  low  percentage  of  HCN  present  at 
equilibrium.  In  concentrated  zinc  cyanide  solutions 
such  as  may  be  encountered  during  regeneration 
the   pH   required  to  convert   all   the   complexed 
cyanide  to  HCN  will  decrease.  To  achieve  good 
regeneration,  a  strong  acid  solution  and  sufficient 
contact  time  must  be  provided  to  ensure  complete 
cyanide  removal.  A  kinetic  model  interfaced  with 
chemical  equilibrium  model  successfully  predicted 
the  rate  of  cyanide  recovery  as  a  function  ot  oper- 
ating pH.  Agreement  between  the  predicted  and 
the  observed  cyanide  recovery  rates  indicated  that 
the  dissolution  kinetics  of  Zn(CN)2  do  not  appear 
to  limit  the  cyanide  recovery  rate.  Rather,  the  rate 
is  controlled  by  the  cyanide  speciation  equilibria. 
Cvanide  can  not  be  completely  recovered  simply 
by  acidification  of  concentrated  copper  cyanide 
solutions  because  of  the  formation  of  cuprous  cya- 
nide precipitate.  With  addition  of  FeC13   cuprous 
cyanide  precipitate  can  be  oxidized  and  cyanide 
can  be  completely  recovered  in  the  NaCN  form. 
Under  acidic  conditions  it  is  not  possible  to  oxidize 
cuprous  cyanide  to  cyanogen  gas  with  FeCli.  the 
ferric  ion  appears  to  oxidize  copper  to  cupnc  form 
with  the  release  of  HCN.  (See  also  W89- 10858) 
(Lantz-PTT) 
W89-10932 


TREATMENT  AND  METAL  RECOVERY  FOR 
ELECTROLESS  METAL  PLATING  WASTES, 

Recycle  Metals,  Glastonbury,  CT. 
C.  S.  Brooks. 

IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea 
Michigan,    1989.  p  721-726,  4  fig,  4  tab,   5   ref. 

Descriptors:  'Recycling,  'Waste  recovery, 
'Wastewater  treatment,  'Heavy  metals,  'Metal- 
finishing  wastes,  Copper,  Nickel,  Manganese, 
Cobalt,  Oxidation,  Chemical  precipitation,  Chemi- 
cal treatment,  Ethylene  diamine  tetraacetic  acid. 

An  examination  has  been  conducted  of  the  effec- 
tiveness of  homogeneous  oxidation  catalysis  ot 
metal  organic  complexes,  notably  the  carboxylate 
salts  of  nickel  and  copper,  to  facilitate  metal  recov- 
ery from  industrial  waste  effluents.  Metal  finishing 
industry  electroplating  solutions  contain  various 
organic  complexes  such  as  nickel  with  citric  acid 
and  copper  with  ethylene  diamine  tetraacetic  acid 


> 
X 

s 
s 
3 


77 


Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


(EDTA).  The  objective  of  this  study  is  to  use  mild 
1Z  m"  °X',1a,,0n  °f  'he  organometallic  complexes 
H202  JE  ^  Pre^"Ce  °f  an  oxidation  a8e"«  »ke 
in  th^'f      .  ^  W°Uld  n°'  add  any  additional  solids 

destruc,r,ennnfa2Ue0llSemUen,S  Efr,cient  0!tida'ion 
destruction  of  the  organ.c  component  of  the  organ- 
ometallic complex  would  facilitate  metal  separa- 
te for  either  disposal  or  recovery.  It  has  been 
known  for  some  time  that  metal  organic  complexes 
such  as  the  carboxylate  salts  of  Co,  Cu,  Ni  Mn 
etc.  are  effective  homogeneous  oxidation  catalysts' 
It'inn  ^  de,.crn,In«  Whether  homogeneous  oxi- 
fures V  mr\  "?dfr  mi'd  conditions  (tempera- 
ZZ^  !^  C)  °f  the  °rganometallic  complexes, 
mckel  citrate  or  copper  EDTA,  would  produce 
efficient  self  destruction  by  auto  catalysis  makmg 

i,nnnK  l°r  C°Pper  readi'y  available  for  separa 
tion  by  he  common  routes  of  electrodeposition, 
precipitation  or  adsorption/ion-exchange.  Synthet- 
ic solutions  of  cobalt  and  nickel  with  citric  acid 

a  comn;?Peri  W',th  EIVA  and  a  waste  solu'i°n  of 
a   commercial    electroless   plating    solution    were 

evaluated  by  bench  scale  experimentation  Oxalae 

separations  had  high  recoveries.  95-99%  were  o£ 

tamed   for   the  solutions   with   cobalt  and   nickel 

citrates  and  copper-EDTA.  A  promising  high  re 

STSLSS  V\%  wfs  obtfined  a*°  with  *e  >"d£ 

trial  nickel  electroless  plating  waste.  The  cobalt 
and  nickel  citrates  and  the  copper-EDTA  solutions 
drior0oSxirHa,,ed  efACir  <>»'«*  separations  withou 
EK  '0n  •°Xalate  Precipitation  following  the 
oxidation  stage  is  more  efficient  than  ion  exchange 
with  Amberhte  XRC  718  in  nickel  recovery  arfd 
for  ,r°r  °f  a  lowrf'dual  metal  concentration 

'0r85t(Lttzr-O^^)n,Cke,  W3Ste-  (SeC  als°  W89- 
W89- 10933 


ELECTROPLATING/METAL  FINISHINr 

WASTEWATER     TREATMENT-     PHACTICA? 
DESIGN  GUIDELINES,  ™ACIICAL 

d"SS  ?"u  McDon"ell,  Kansas  City,  MO 

andVo^offland  *  """^  W  V  Schm'dt' 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference May  10-12,  1988.  Purdue  University?  West 
Lafayette  .Indiana.    Lewis    Publishers,    Chelsea 
Michigan,  1989.  p  727-737,  12  fig,  14  ref.  e'Sea' 

wastCe?*0W^,  *E'ectroPla'i»g.  'Metal-finishing 
wastes,  'Wastewater  treatment,  Design  standards 

In  the  field  of  consulting  engineering,  the  constant 
ShTnih  Performthe  dfig"  funft'ion  a,  a  cost 
less  than  the  competition  often  prevents  the  design- 
er from  conducting  research  prior  to  being  driven 

trea'tmr me,3!?"0!"510"-  As  aPP,ied  t0  the8 area  of 
reatmg  metal-finishing  wastes,  it  is  the  purpose  of 

<tll *yl°-  0)  identify  and  outl'"e  theToce- 
Hn  -H  des,Sner  may  apply  in  the  orderly  pro- 

;,tn  of  *e.  Pro«"  Oow  sheet  or  the  Pipingand 

a  'CHFrKM^-r  ;  3nd  (2)  deVel°P  and  present 
L.  rr       ST  for  use  ln  the  achievement  of  the 

design  effort,  particularly  as  it  applies  to  selecting 
the  treatment  processes  to  be  used  The  procedure 
begins .with  two  rounds  of  questioning  to  deter 
mine  the  needs  of  the  treatment  procefs.  Reactor 
designs  appropriate  for  cyan.de  destruction  (alka- 
line chlonnation,  ozonation,  kastone  process  Inko 
Process,  and  electrolytic  decomposition  and/o? 
chromium  reduct.on  (sulfur  dioxide  and  sodium 
bisulfite/metabisulfite)    are    then    evaluated fo?- 

ferrous  s„.afiHernatiHe  tech"°!ogies  (ferrous  sulfate, 
lerrous  sulfide,  and  electrochemical  procedures') 

W8e9.a,0934'89-10858)  (Lan,z"PTT) 


A.  J.  Sherman. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference May  10-12,  1988,  Purdue  University  West 

M  tyet,<\oSd,ana-  Lewis  Publishers,  Chelsea 
Michigan,  1989.  p  751-756,  2  fig.  ^"eisea, 

SVfeCre!!iM'  *CleanuP  operations, 
Chicago,  'Water  pollution  control,  'Lake  Michi- 

m™.  P^r^  was!ewater.  Water  pollution  treat- 
ment, Public  participation,  Public  waters. 

The  largest  of  all  the  lakefront  festivals  in  Chicago, 
is  the  Taste  of  Chicago'.  With  more  than  a  million 
people  ,n  Grant  Park  and  thousands  more  onTake 

Kafar^/I?  °f, COntrol"ng  Pollution  to  the 
lake  is  a formidable  and  necessary  one.  The  Metro- 
polian Sanitary  District  of  Chicago  has  been  m 
P.ng  Lake  Michigan  for  general  chemistr :  fa?s 
oils,  and  greases;  and  fecal  coliform  since  1 98 1 ' 
Operation  Lake  Watch  was  established  as  a  routine 
program  for  monitoring  the  water  quality  of  Lake 
Michigan.    This   program    is   pursued   year-round 

fcThln  tUnng  eXtrCme  Wea,h"  conditions  when 
ice  blockages  prevent  access  of  pollution  control 
boats  to  Lake  Michigan.  Water  samples  are  taken 
during  and  after  every  backfiow  to  Lake  Mfehtgan 

?o£l  n?$«ChlCaT°'S  lakefr°nt  festivals-  ,n  19g6.  " 
total  of  378  samples  were  obtained  and  analyzed 
In  addition,  168  samples  were  collected  in  the 
waters  around  Navy  Pier  and  Olive  Park  dunng 
LLh  f fr°nMestlvals  and  126  samples  were  ol 
Uined  from  Monroe  Harbor  during  the  Taste  of 
Chicago  festival.  In  1987,  557  samples  were  ob 
tamed  under  the  Operation  Lake  Watch  program 

Monr'n     U^0"^    %    SampleS    Were    C°"ected    ," 

Monroe  Harbor  dunng  the  Taste  of  Chicago  festi- 

ri?ffi,?a,mP''ng  refUltS  indicate  that  Pr°blems  and 
d.fficu ties  were  directly  proportional  to  the  size  of 
the  patron  population.  As  the  crowd  grew  so  did 
the  litter.  Sample  analysis  began  to  md7cate  the 
EmE  of  ^""'""easing  concentrations  of  con 
teminants  within  the  storm  system  and  manage- 
ment was  asked  to  conduct  daily  pumping  at  key 
manholes.  The  established  program  provided  in 
post-festival  site  remediation  involves  multiple 
street  sweepmgs  along  with  the  steam  cleaningof 
those  areas  most  heavily  stained  by  grease  and 
ground-in  food  waste.  The  Department  of  Sewers 
vacuums  out  each  curb  drain  and  then  doses  each 
chloric  §  ° "household  grade  sodium  hypo 

sm  ™n'  Prl°f  "UShmg  each  drain  with  200  to 
500  gallons  of  water.  The  disinfected  water  contin- 
ues to  be  pumped  to  the  sanitary  sewer  during  this 
procedure  The  bulkheads  are  removed  on"y8after 
sewer  analysis  indicates  an  acceptable  condition 

W89a.093^89",0858)(LantZ-PTT' 


can  be  classified  as  nonhazardous  wastes.  A  com- 
pany within  the  Sanitation  Districts  of  Los  Angl- 
es which  previously  handled  wastes  from  resUu- 
rant  grease  traps  recently  expended  its  operatfon  to 
be  a  centralized  waste  treatment  facility  for  nonha 

nrnv°^S  "T^  TmS  COmPany  has  installed  im- 
proved pretreatment  facilities  to  treat  animal  and 

Xand I  *£  ""  «?"  3S  We"  3S  "S^eo 
C-eaim.ni8  "  W"h  assoc'ated  sediments.  The 
treatment  process  essentially  removes  sediments 
and  oils  and  greases  from  the  water  and  products  a 
clarified  wastewater  suitable  for  sewerds££l 
The  vegetable  and  animal  oils  and  greases  are 
recycled  as  an  animal  feed  additive.  T*!  sedfments 
are  dewatered  in  a  plate  and  frame  filter  and  the 

A?  lCandefinadrrted  *°r  iM*  f°r  ^'"M 
as  landfill  disposal  of  liquid  waste  becomes  in- 
creasingly restricted,  increasing  numbers  ofTonha- 
zardous  centralized  waste  treatment  facilities  will 
WO1^      (         alS°  W89"10858)  (Lan,z-PT^) 


?R£TJ?EATMENT  LIMITS  FOR  FATS  OH 
AND  GREASE,  "'*"    UIL 

wauWkaered'wrdleS'  Tammen'  a"d  Ber8endoff,  Mil- 

?-V„  Cava8naro,  and  K-  E-  Kaszubowski. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference May  10-12,  1988,  Purdue  University?  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsla 
M.ch,gan,   1989.  p  777-789,  6  fig,  5  tab,  38  ref 

Descriptors:  *Pretreatment  of  waste,  'Wastewater 
treatment  'Grease,  •Oil,  'Pollutant  idenSon 
Biological  wastewater  treatment,  Biological  trea" 

Wrs!ewRat?rlSesB,OChemiCal  ^  <*« 


IMPROVEMENTS  TO  A  SEPTAGF  RFrirr  a 

"r°nNctVRy°GRAM  FOR  a  ^Jormidwkt: 

lt0.ntSsraAirge£mCAM)   C°nSUlting   EnglneerS' 
WSg-?^3^   bibliograPhic   entry   see   Field   5G. 


rafsreCTIV^E^^^^    IN    HISTORICAL 

.I'orCen"rSadviS.WaS,e  ^^  a"d  M°™- 
W89-P0935ry   b'b,'°SraPhic   entry   see   Field   5G. 


TASTET0^NrCH,^^  PROGRAM  FOR  THE 
VAL  CHICAGO'   LAKEFRONT   FESTI- 

Metropohtan  Sanitary  District  of  Greater  Chicago. 

K.  J   Kendrick,  A.  G.  Giedraitis,  C.  Lue-H.ng.  and 


SESR^LLZED  TREATMENT  OF  NONHA- 
ZARDOUS WASTES:  AN  ALTERNATIVE 
MEANS  OF  LIQUID  WASTE  DISPOSAL 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

KremerM'ller'  M  ?  L°'  S  S'  Wienke'  and  J  G- 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea 
Michigan,    1989.   p   769-776,  4  fig,   8   iab,    f  ref 

™s!,'inpt0.r,S:  Wastewater  treatment,  'Waste  dis- 
posal, 'Liquid  wastes,  Grease,  Industrial 
wastewater,  Pretreatment  of  wastewater,  Oil  Cen- 
tralized treatment. 

f n?T8e  fancies  like  the  Sanitation  Districts  of 
Los  Angeles  County  will  continue  to  require  a 
minimum  of  gravity  separation  pretreatment  facili- 

.es  for  industrial  dISchargers.  These  gravity  sepa- 
rit  « ^  <,nterceP,ors-  sumP^  or  traps)  produce  quan - 

hif.? f  g"'-sed™ents  and  oil  and  grease  materials 
that  are  euher  settled  or  floated  in  the  pretreatment 
devices.  The  majority  of  these  residue  materials 


Viable  forms  of  oi  and  grease  account  for  only  a 
portion  of  the  total  oil  and  grease  in  wastewater 
the  res  .s  in  the  form  of  colloidal  or  emuhffied 
^It.  f  composed  primarily  of  food  oil.  A 
variety  of  operational  and  env.ronmental  problems 

n™^"  d,re,C "y  at,ribu,ed  to  'he  presence  ™f 
flammable,  explosive  and  viscous  oil  and  grease  in 
wastewater,  with  the  result  that  discharge^fTese 
substances  to  sewerage  facilities  has  been  banned 
I  he  analytical  procedure  used  to  measure  oil  and 
grease  is  not  specific  to  a  single  element  or  com- 
pound, but  rather  detects  a  group  of  substances 
that  are  soluble  in  Freon.  Publicly  operated  treat- 
ment works  (POTWs)  should  receive  and  trea, 
compatible  wastes.  Federal  and  professional  guide- 
lines recognize  the  ability  of  POTWs  to  treat  emul- 
*Md  °"s-  The  results  of  bench  and  full  scale 
,tli,        .    demonstrated  the  ability  of  biological 

fied  TnnH  SyS,temI  USCd  by  POTWs  to  treat  emulsi- 
fied  food   oils.   A   review  of  POTW  ordinances 

!rm!,Caf'eS  that,10°  mg/L  is  a  common  dtS 
limit  for  oil  and  grease.  The  ordinances  are  usually 
h, tHCOnS'stent  with  respect  to  the  substance  regu- 
lated m  that  some  limits  apply  to  mineral  oil  while 
others  apply  to  total  oil  and  grease  content.  The 
biochemical  oxygen  demand  (BOD)  rate  constant 
ot  food  oils  is  greater  than  for  domestic 
wastewater.  Given  the  demonstrated  biodegradab^ 
hty  of  food  oil  and  grease  materials  the  BOD  test 

treirT^    e  am°Vnt  °f  oxygen  re<l"ired  for 
treatment  and  removal.  Associated  costs  can  be 
recovered  by  surcharges  to  the  appropriate  user 
(See  also  W89- 10858)  (Lantz-PTT) 
W89- 10939 


APPLICATIONS  OF  BIOTECHNOLOGY 

Versar,  Inc.,  Springfield,  VA. 

R.  P  Ouellette,  and  P.  N.  Cheremisinoff 

Tec^hnomic  Publishing  Co.,  Inc.,  Lancaster,  PA. 

Descriptors:  'Biotechnology,  'Wastewater  treat- 
ment Biodegradation,  Nitrification,  Waste  recov- 
ery, Desulfurization. 

This  book  seeks  to  identify  both  the  present  and 
future  of  biotechnology  by  discussing  recent  devel- 
opments as  well  as  extensive  reference  data  and 
bibliographies  for  further  research.  The  book  is 
divided  into  twelve  sections:  perspectives,  the  mar- 
ketplace diseases'  (problems)  of  biotechnology, 
defense,  food  and  agriculture,  chemicals,  energy 
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environmental  protection,  leaching  of  metals,  sepa- 
rXn/concentration/purification/products i  recov- 
er and  computers.  The  chapter  on  'biotechnol- 
ogy and  environmental  protection'  discusses  appl  - 
cations  of  biotechnology  to  wastewater  treatment 
nitrification,  biodegradation,  desulfunzation, and 
metal  concentration  and  removal.  (See  also  W89- 
10960)  (Lantz-PTT) 
W89-10962 

MICHIGAN  DIOXIN  STUDIES:  DOW  CHEMI- 
rAT  WASTEWATER  CHARACTERIZATION 
STUD^  TrTTABAWASSEE  RIVER  SEDI- 
MENTS AND  NATIVE  FISH, 

Environmental  Protection  Agency,  Westlake,  OH. 

Environmental  Services  Div. 

G  A.  Amendola,  and  D.  R.  Barna. 

Available  from  the  National  Techn.cal  Information 

Service,  Springfield,  VA  22161,  as  PB88-249537. 

Price  codes:  A06  in  paper  copy  A01  in  microfiche. 

Report  No.  EPA-905/4-88-003,  June  1986.   118p, 

21  fig,  43  tab,  34  ref,  5  append. 

Descriptors:  'Michigan  'Wastewater  analysis, 
•Wastewater  treatment,  'Sediment  contamination, 
*Fish  'Fate  of  pollutants,  'Dioxins,  Tittabawassee 
River,  Organic  compounds,  Bioaccumulation,  Pol- 
lution load. 

Results  of  U.S.  EPA's  study  of  dioxins  and  other 
£xic   pollutants   at   the   Dow   Chem.cal-Midland 
Plant,  and  summaries  of  prior  EPA  and  Michigan 
Department  of  Natural  Resources  studies  at  the 
same  Dow  facility,  conducted  during  the  period 
1978  to  1985,  are  reported.  These  studies  included 
research  conducted  on  Tittabawassee  River  native 
fish  and  sediments.  An  overview  is  Presented  of 
the  Clean  Water  Act  requirements  for  Nationa 
Pollutant  Discharge  Elimination  System  (NFUfc-b) 
permit  conditions  for  best  available  technology,  as 
they  pertain  to  the  Dow  plant    Major  findings 
include:    (1)    confirmation    of   the    discharge    of 
2  3  7,8-tetrachlorodibenzo-p-dioxin     (2378- Ituu 
o'r  dioxin)  from  Dow  Chemical  to  the •  Tittabawas- 
see River;  (2)  bioaccumulation  of  2378-TCUU  m 
caged  fish  and  native  fish;  (3)  the  estimated  annual 
d^charge    loading    of    2378-TCDD    from    Dow 
Chemical  to  the  Tittabawassee  River  is  0.00012  kg. 
Current  discharge  levels  have  consistently  been  < 
10  parts/quadrillion,   the  interim  discharge  limit 
established    by    the    Michigan    Water    Resources 
Commission  and  approved  by  EPA.  (Authors  ab- 
stract) 
W89-10993 

ALTERNATE  METHODS  FOR  DISPOSAL  OF 
NITROCELLULOSE  FINES, 

Brown    (John    A.)    Associates,    Inc.,    Berkeley 
Heights,  NJ. 

For  primary  bibliographic  entry  see  Field  5b. 
W89- 10996 


FVALUATION  OF  TECHNOLOGIES  FOR 
TREATING  AQUEOUS  METAL/CYANIDE 
BEARING  HAZARDOUS  WASTE  (F007), 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Risk  Reduction  Engineering  Lab. 

D.  W.  Grosse,  S.  O.  Hassan,  M.  P.  Vitello,  and  M. 

AvatoblTfrom  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-249842. 
Price  codes:  A03  in  paper  copy -  A01  in  microfiche. 
Report  No.  EOA/600/D-88/195,  August  1988. 
14p,  77  fig,  9  tab,  3  ref.  EPA  Contract  68-03-4038. 

Descriptors:  'Liquid  wastes  'Cyanide,  *^^ 
ous  wastes,  'Waste  disposal,  Landfills,  Chlonna- 
tion  Chemical  treatment,  Chemical  precipitation, 
Filtration,  Anion  exchange,  Cation  exchange, 
Wastewater  treatment. 

As  a  result  of  recent  developments  in the  area  of 
hazardous  waste  management,  the  U.S.  fc-FA  is 
evaluating  the  performance  of  various  technologies 
for  the  treatment  and/or  destruction  of  certain 
wastes  that  are  presently  being  disposed  of  in  land- 
fills and  surface  impoundments.  As  a  part  ot  this 
program  testing  is  being  conducted  on  existing 
treatment  technologies  that  are  applicable  to  metal 
and  cyanide  bearing  hazardous  wastes.  The  follow- 


ing unit  processes  were  evaluated:  alkaline  chlonn- 
ation,  precipitation,  filtration,  anion  exchange,  and 
catkm  exchange.  Results  of  these  stud.es  are  pre- 
sented. Two-stage  alkaline  chlonnat.on  coupled 
with  anion  exchange  was  able  to  pol.s .  a  cyanide- 
bearing  electroplating  wastewater  (F007)  to  the 
accepted  discharge  level  for  cyanide  (<1^« 
oer  million  (ppm)  of  total  cyanide).  Cation  ex- 
change polishing  proved  to  be  effective  in  remov- 
ing residual  metal  species  from  the  lime  precipita- 
tion effluent  «  0.4  ppm  for  each  metal).  Examina- 
tion of  several  process  configurations  utilizing  al- 
kaline chlorination  and  ion  exchange  determined 
that  it  was  not  possible  to  completely  separate 
cyanide/cyanide  complexes  from  metals  in  sludges 
produced  in  the  treatment  process.  (Lantz-PTl) 
W89-11006 

WASTEWATER    CHARACTERIZATION    AND 
HAZARDOUS  WASTE  SURVEY,  REESE  AFB 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11012 

5E.  Ultimate  Disposal  Of  Wastes 

NUTRIENT  REMOVAL  FROM  SECONDARY 
EFFLUENT  BY  FILAMENTOUS  ALGAE, 

Osaka  Univ.,  Suita  (Japan).  Faculty  of  Engineer- 

For  primary  bibliographic  entry  see   Field   5D. 
W89-10552 

OPTIMIZATION  MODELS  FOR 

WASTEWATER  REUSE  IN  IRRIGATION 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

A  Afshar,  and  M.  A.  Manno. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.  115,  No.  2,  p  185-202,  April  1989.  6 

fig,  2  tab,  33  ref.  Agricultural  Research  Service 

cooperative  agreement  4350-H. 

Descriptors:  'Wastewater  irrigation,  'Irrigation 
design,  'Model  studies,  'Irrigation,  'Water  reuse, 
Mathematical  models,  Land  use  Optimization, 
Runoff,  Resource  allocation,  Water  policy, 
Wastewater  renovation,  Linear  programming, 
Model  testing,  California,  Future  planning. 


Mathematical  models  are  formulated  to  develop 
management      guidelines      for      an      integrated 
wastewater  reuse  plan  involving  the  use  ot  re- 
claimed wastewater  to  irrigate  summer  crops.  A 
linear-programming  allocation   model  is  used  to 
allocate  the  available  land  area  and  wastewater  to 
different  crops.  Information  provided  by  the  a  lo- 
cation model  is  used  in  a  pipeline  model  to  deter- 
mine  the   optimal    diameter    of   the    distribution 
system.  Statistical  properties  of  natural  runott  in 
conjunction   with  the  generated   wastewater  are 
used  to  determine  the  optimal  design  and  oper- 
ational parameters  of  the  storage  facility  (reser- 
voir). The  latter  is  determined  by  a  chance-con- 
strained linear-programming  (CCLP)  model  that 
minimizes  the  required  capacity  and  provides  in- 
formation on  the  reliability  of  the  system  or  its 
failure.  Reliability  of  the  CCLP  model  is  examined 
by  means  of  a  simulation  model.  The  models  are 
applied  to  three  cities  in  California  and  the  results 
are  discussed.  Although  a  reasonable  probability 
distribution  could  be  assigned  to  most  of  the  uncer- 
tain parameters  (natural  streamflow,  crop  yields 
and  prices),  such  measures  are  very  difficult  to 
assign  to  the  wastewater  expected  in  the  future_ 
The  area-allocation  model,  for  all  combinations  of 
available  water  and  feasible  land  area,  furnishes  the 
planner  with  the  minimum  and  maximum  possible 
net  benefit  that  could  be  expected.  Even  though 
the  highest  level  of  feasible  land  area  for  a  given 
amount  of  water  often  results  in  the  highest  net 
return,  it  is  not  necessarily  the  best  policy.  With 
the  approach  outlined  and  used  for  the  distribution 
system's  optimization,  not  only  could  a  substantial 
amount  be  saved,  but  a  better  allocation  of  the 
available    resource   (water)    would   be    achieved. 
(Miller-PTT) 


W89-10556 

EFFICIENT     ELIMINATION     OF     ORGANIC 
LIQUID  WASTES:  WET  AIR  OXIDATION, 

Institut  National  des  Sciences  Apphquees,  Tou- 
louse (France).  Dept.  'Genie  des  Precedes  Indus- 

Fot  primary  bibliographic  entry  see  Field  5D. 
W89- 10579 

CHARACTERIZATION  OF  MSW  INCINERA- 
TOR ASH,  w    ,. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Bureau  of  Solid  Waste  Management. 
A.  Bagchi,  and  D.  Sopcich.  .„,.„, 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  115,  No.  2,  p  447-452,  Apnl  1989.  1  fig,  3  tab, 
4  ref. 

Descriptors:  'Waste  disposal,  'Ash,  'Toxicity 
•Incineration,  'Municipal  wastes,  'Solid  wastes, 
•Hazardous  materials,  Waste  identification,  Chemi- 
cal composition,  Chemical  analysis  Physical  prop- 
erties, Chemical  properties,  Sludge  lagoons, 
Sludge,  Metals,  Wisconsin,  Waste  management, 
Pollutant  identification,  Leachates,  Groundwater 
pollution,  Fluidized  bed  process. 

While    incineration    of    municipal    solid    waste 
(MSW)    is    a    feasible    alternative    for   managing 
waste,  incinerator  ash  in  not  necessarily  a  chemi- 
cally inert  material.  The  ash  may  contain  leachable 
metals  and  salts  that  may  adversely  impact  ground- 
water quality.  A  test  program  was  utilized  to  char- 
acterize incinerator  ash  of  the  Sheboygan  Wiscon- 
sin incinerator.  Refuse  is  burned  in  a  fluidized  bed 
furnace,  and  bottom  ash  is  wet  scrubbed  and  dis- 
charged into  a  settling  lagoon.   Sludge  dredged 
from  the  lagoon  is  disposed  of  in  a  landfill  owned 
by  the  city.  Bottom  ash  and  lagoon  sludge  samples 
were    collected    and    physically    and    chemically 
tested.  Bulk  chemical  analysis,  water  leach  tests 
and  EP  toxicity  tests  were  performed.  Uetauea 
chemical  characterization  indicates  that  incinerator 
ash  may  be  classified  as  hazardous  and  does  con- 
tain water  leachable  constituents  that  may  impact 
groundwater.  (VerNooy-PTT) 
W89-10583 

ASSESSMENT  OF  SLUDGE  REGULATION  AS- 
SUMPTIONS, 

Black  and  Veatch,  Kansas  City,  MO^ 

For  primary  bibliographic  entry  see  Field  6b. 

W89-10639 


FRAMEWORK  FOR  ANALYSIS, 

Environmental   Protection   Agency,   Washington, 
DC  Office  of  Municipal  Pollution  Control. 
For   primary   bibliographic   entry   see   Field    5G. 
W89-10640 

MANAGEMENT  OF  OIL  AND  GAS  PRODUC- 
TION BRINGS  IN  THE  ALLEGHENY  BASIN 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  3<j. 
W89- 10642 

APPLICATION  OF  NATIONAL  ENVIRON- 
M™ALT  REGULATORY  PROGRAMS  TO 
THE  APPALACHIAN  OIL  AND  GAS  INDUS- 
TRY 

Robinson  and  McElwee,  Charleston,  WV. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-10643 

MANAGEMENT  OF  OIL  AND  GAS  BRINES-- 
PENNSYLVANIA'S  REGULATORY  PRO- 
GRAM, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.  Bureau  of  Oil  and  Gas  Management. 

Northeastern  Environmental  Science  NOESDE, 
Vol.  7,  No.  2,  p  121-123,  1988.  1  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E— Ultimate  Disposal  Of  Wastes 

Descriptors:  •Waste  management,  •Regulations 
•Oil  wells,  «Gas  wells,  'Brine  disposal,  •Pennsyl- 
vania, Discharge  permits,  Toxicity,  Environmental 
policy,  Environmental  protection. 


Since  1983,  the  Pennsylvania  Department  of  Envi- 
ronmental Resources  (DER)  has  been  expanding 
its  regulatory  program  for  the  control  and  disposal 
of  brines  from  oil  and  gas  wells.  Within  the  DER 
the  Bureau  of  Oil  and  Gas  Management  (Bureau) 
acts  as  a  focal  point  between  the  agency  and  the 
industry.  The  Bureau  has  developed  a  manual  to 
guide  oil  and  gas  operators  through  the  regulatory 
requirements  for  brine  disposal.  In  addition,  the 
Bureau  began  issuing  permits  for  discharges  of 
treated  brines  to  surface  streams,  initiated  a  study 
of  toxic  compounds  in  brines,  and  conducted  ag- 
gressive field  activities  to  eliminate  brine  dis- 
charges to  certain  high  priority  streams.  These 
activities  have  been  complemented  by  a  statewide 
brine  discharge  inventory  developed  by  the  U.S. 
EPA  and  by  other  state  and  industry  initiatives  to 
evaluate  various  brine  disposal  methods.  (Author's 
abstract) 
W89- 10644 


DIFFUSIVE  CONTAMINANT  TRANSPORT  IN 
NATURAL  CLAY:  A  FIELD  EXAMPLE  AND 
IMPLICATIONS  FOR  CLAY-LINED  WASTE 
DISPOSAL  SITES, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 10657 


INVESTIGATION  OF  FAILURE  MECHA- 
NISMS AND  MIGRATION  OF  ORGANIC 
CHEMICALS  AT  WILSONVILLE,  ILLINOIS 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 10680 


mg  hazardous  waste.  EPA  will  emphasize  the  need 
to  reduce  the  generation  of  wastes.  Its  goal  for  the 
immediate  future  is  to  provide  necessary  informa- 
tion and  technical  assistance  to  industry,  states  and 
the  general  public  to  help  further  waste  minimiza- 
tion goals.  (Sand-PTT) 
W89- 10693 


WASTE  MANAGEMENT:  A  LOOK  TO  THE 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Solid  Waste  and  Emergency  Re- 
sponse. 
J.  W.  Porter. 

Journal-Water     Pollution     Control     Federation 
JWPFA5,  Vol.  61,  No.  5,  p  600-604,  May  1989. 

Descriptors:  'Waste  management,  'Municipal 
wastes,  'Industrial  wastes,  'Environmental  policy 
Legislation,  'Regulations,  Hazardous  materials 
Pollution  control,  Water  quality,  Future  planning' 
Management  planning,  Water  pollution  sources, 
Water  management,  Environmental  protection 
Interagency  cooperation,  Resource  allocation 
Waste  minimization,  Solid  wastes. 

The  past  dozen  years  have  seen  a  special  effort  to 
develop  effective  approaches  for  the  management 
of  both  solid  and  hazardous  wastes.  Water  quality 
laws  have  included  the  Federal  Water  Pollution 
Control  Act  of  1972,  the  Resource  Conservation 
and  Recovery  Act  (RCRA)  of  1976,  the  Superfund 
program  of  1980,  the  Hazardous  and  Solid  Waste 
Amendments  passed  in  1984,  and  the  Water  Qual- 
ity Act  of  1987  which  amended  the  Clean  Water 
Act.  However,  these  regulations  seem  inadequate 
as  we   move  beyond  conventional   point  source 
pollution  problems  and  solutions.   Environmental 
protection    is    more    complex    because    pollution 
across  environmental  media  will  have  to  be  ad- 
dressed. The  EPA  needs  to  focus  resources  on  the 
worst  problems.  The  new  water  and  waste  man- 
agement responsibilities  come  at  a  time  when  fed- 
eral resources  are  constrained.  Given  this  situation 
and  the  need  to  prevent  regulatory  requirements 
conflicts,  the  EPA  is  compelled  to  look  creatively 
at  pollution  problems.  Looking  to  the  future,  the 
EPA  will  better  understand  and  address  the  cross- 
media  effects  of  the  pollution  control  actions  taken 
under  separate  statutes,  so  that  actions  taken  under 
one  statute  don't  create  a  problem  under  another 
There  will  be  an  increased  focus  on  the  generation 
and  disposal  of  solid  waste,  including  municipal 
garbage.  It  is  expected  that  Congress  will  adopt 
some  amendments  to  RCRA  which  will  pertain  to 
solid  waste  as  well  as  technical  revisions  address- 


QUANTITATIVE     ANALYSIS     OF     SOLUBI- 
LIZED  METHANE   IN  REFUSE  LEACHATE 

University   of  Strathclyde,    Glasgow   (Scotland)' 
Dept.  of  Bioscience  and  Biotechnology. 
For  primary  bibliographic  entry  see  Field  5A 
W89- 10703 


TREATMENT  OF  LANDFILL  LEACHATE  BY 
SPRAY  IRRIGATION -AN  OVERVIEW  OF  RE- 
SEARCH RESULTS  FROM  ONTARIO 
CANADA:  I.  SITE  HYDROLOGY, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

For   primary   bibliographic   entry  see   Field   5D. 


TREATMENT  OF  LANDFILL  LEACHATE  BY 
SPRAY  IRRIGATION-AN  OVERVIEW  OF  RE- 
SEARCH RESULTS  FROM  ONTARIO 
CANADA:  II.  SOIL  QUALITY  FOR  LEACHATE 
DISPOSAL, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 
Science. 

For  primary  bibliographic  entry  see  Field  5D 
W89- 10731 


ELEMENT  COMPOSITION  OF  MUNICIPAL 
REFUSE  ASHES  AND  THEIR  AQUEOUS  EX- 
TRACTS FROM  18  INCINERATORS, 

New  York  State  Coll.  of  Agriculture  and   Life 
Sciences,  Ithaca.  Toxic  Chemicals  Lab. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 10733 


COMPRESSIVE  STRENGTH  OF  CEMENT 
CONTAINING  ASH  FROM  MUNICIPAL 
REFUSE  OR  SEWAGE  SLUDGE  INCINER- 
ATORS, 

New  York  State  Coll.  of  Agriculture  and  Life 

Sciences,  Ithaca.  Toxic  Chemicals  Lab. 

D.  J.  Lisk. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  4,  p  540-543 

April  1989.  2  tab,  7  ref. 

Descriptors:  'Waste  disposal,  'Ash,  'Cements, 
Sludge,  Municipal  wastes,  Performance  evaluation, 
Standards,   Alkalinity,   Neutralization,   Acid  rain. 

The  feasibility  of  incorporation  of  municipal  refuse 
or  sewage  sludge  ashes  in  hydraulic  cement  mor- 
tars was  examined  and  the  compressive  strength  of 
the  resulting  cements  was  tested  (American  Socie- 
ty for  Testing  and  Materials  Method  C-109).  Two 
sewage  sludge  ashes  and  six  refuse  ashes  from 
municipal  incinerators  in  eight  cities  were  used 
Three  ashes  met  the  specifications  for  type  N 
masonry  cement  (52.5  kg/sq  cm),  two  ashes  met 
the  specifications  for  type  S  (126  kg/sq  cm),  and 
three  ashes  met  the  standards  for  type  M  (175  kg/ 
sq  cm).  A  curing  time  of  28  days  before  testing  was 
used.  In  addition  to  providing  a  disposal  method 
for  ash,  the  incorporation  of  toxic  metals  and  toxic 
organics  in  immobilized  form  in  a  material  suitable 
for  construction  or  disposal.  The  reserve  alkalinity 
of  most  refuse  ashes  has  been  estimated  to  be 
sufficient  to  neutralize  the  effects  of  acid  rain 
leaching  for  many  years,  which  could  improve  the 
durability  of  cement  used  for  exterior  construction 
(Rochester-PTT) 
W89- 10734 


W89- 10749 


GEOTECHNICAL  INVESTIGATIONS  OF 
DREDGED  OVERBURDEN  AT  THE  SYN- 
CRUDE  OIL  SAND  MINE  IN  NORTHERN  AL- 
BERTA, CANADA, 

Syncrude  Canada  Ltd.,  Edmonton  (Alberta) 
E.  R.  F.  Lord,  and  B.  A.  A.  Isaac. 
Canadian  Geotechnical   Journal   CGJOAH    Vol 
26,  No.  1,  p  132-153,  February  1989.  18  fig,  18  tab 
22  ref. 

Descriptors:    *   Alberta,    'Waste   dumps,   'Clays, 
Oil  shale,  Waste  disposal,  Geohydrology,  Design 
criteria,  Glacial  drift,  Hydraulic  engineering  Con- 
struction methods. 

The  feasibility  of  constructing  a  stable  overburden 
waste  dump  using  hydraulic  techniques  was  inves- 
tigated at  the  Syncrude  Canada  Oil  Sand  Mine 
The  overburden  at  the  mine  consists  of  Pleistocene 
clays  and  tills  overlying  a  Cretaceous  clay  shale 
which  in  future  years  will  form  the  majority  of  the 
overburden.  The  geotechnical  investigations  of  the 
lump  deposits,  test  results,  and  conclusions  derived 
from  the  program  are  reported  here.  A  field  pilot 
study  resulted  in  a  total  of  25,000  cu  m  of  overbur- 
den being  dredged,  hydraulically  transported  in 
lump  form,  and  deposited  in  a  number  of  study 
cells.  The  geotechnical  properties  of  the  deposits 
were  tested  in  the  field  and  laboratory.  The  results 
indicate  that  the  potential  exists  to  hydraulically 
construct  waste  dumps  with  Pleistocene  materials 
Clearwater  Formation  clay  shale  also  can  be  trans- 
ported in  lump  form,  but  the  resulting  deposit 
requires  containment.  (Author's  abstract) 
W89- 10751 


MUTAGENICITY    OF    REFUSE    LEACHATE 
FROM  A  MUNICIPAL  INCINERATOR, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 

For  primary  bibliographic  entry  see  Field  5C 
W89- 10799 


ORIGIN  AND  MOVEMENT  OF  GROUNDWAT- 
ER AND  MAJOR  IONS  IN  A  THICK  DEPOSIT 
OF  CHAMPLAIN  SEA  CLAY  NEAR  MONTRE- 
AL, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  2F. 


DOWN  ON  THE  FARM, 

Fort  Collins,  CO. 

S.  Putnam,  C.  Houck,  and  W.  T.  Gallier. 

Civil  Engineering  CEWRA9,  Vol.  59,  No.  3,  p  60- 

62,  March  1989. 

Descriptors:  'Sludge  disposal,  'Fertilizers,  'Fort 
Collins,  Colorado,  'Composting,  Sludge  utiliza- 
tion, Corn,  Wheat,  Crop  production,  Sludge  cake, 
Injection,  Monitoring,  Nitrogen  removal,  Cost 
analysis. 

Fort  Collins,  CO  disposes  of  its  wastewater  sludge 
by  applying  it  to  a  320-acre  farm  owned  by  the 
community  as  a  corn  and  wheat  fertilizer.  With  a 
sludge  production  of  up  to  300,000  gpd,  a  variety 
of  application   and   treatment   procedures   is   re- 
quired.  Sludge  that  arrives  on  flatbed  trucks  as 
cakes  is  spread  over  the  ground  surface.  Other 
sludge  arrives  as  a  liquid,  pumped  through  a  new 
pipeline    to   the    farm,    and    is   injected    into   the 
ground.   The  farm  also  has  a  large  composting 
facility  where  sludge  is  turned  into  a  marketable 
product.  The  ability  to  control  the  forms  of  nitro- 
gen  at   the   treatment   plant   allows  operators  to 
produce  a  variety  of  fertilizers.  Nitrogen  content 
can   be  manipulated   by  adjusting   the  degree  of 
thickening  or  dewatering.  EPA  pathogen  require- 
ments are  met  by  two  sludge  handling  processes. 
Anaerobic  digestion  at  the  plant  produces  sludges 
suitable  for  agricultural  use  where  people  are  not 
in   direct   contact   with   the   sludge.   The   second 
handling  process  is  composting  on  the  farm  fol- 
lowed by  a  one-year  storage  period.  These  sludges 
are  suitable  for  bagged  fertilizers  and  use  in  urban 
areas.  After  application  at  the  farm,  the  soil  and 
groundwater  at  the  farm  are  monitored.  (Doria- 
PTT) 
W89-10816 


CHALLENGE  OF  YUCCA  MOUNTAIN, 

Thompson  (H.  Piatt)  Engineering  Co.,  Inc.,  Hous- 
ton, TX. 
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J  F.  Thompson,  and  S.  Frishman. 

Civil  Engineering  CEWRA9,  Vol.  59,  No.  4,  p  44- 

46,  April  1989. 

Descriptors:  'Radioactive  waste  disposal,  ♦Under- 
ground waste  disposal,  *Yucca  Mountain, 
•Nevada,  "Waste  disposal,  Technology,  Hydrolo- 
gy Boreholes,  Model  studies,  Model  testing,  Aer- 
ation zone,  Geologic  fractures,  Volcanoes,  Con- 
struction. 

The  proposed  disposal  of  high-level  nuclear  waste 
in  an  underground  repository  at  Yucca  Mountain, 
NV  presents  the  geological  sciences  with  an  un- 
precedented challenge:  predicting  geologic  and  hy- 
draulic events  at  the  site  for  10,000  years  to  come. 
Current  plans  are  to  store  the  nuclear  waste,  in 
solid  form,  in  long  cylindrical  canisters  placed  in 
boreholes  within  the  drifts  of  the  underground 
repository.  Because  Nuclear  Regulatory  Commis- 
sion regulations  require  the  waste  canisters  have  a 
containment  life  of  300-1,000  years  while  the  re- 
pository itself  is  expected  to  last  10,000  years,  the 
natural  geologic  setting   of  the  repository   must 
necessarily  serve  as  the  primary  means  of  waste 
isolation.  Concerns  associated  with  potential  fluid 
and  gas  migration  deep  within  Yucca  Mountain 
arise,  in  part,  from  the  site's  location  in  the  Great 
Basin,  known  for  its  recurrent  faulting  and  volcan- 
ism.  Given  the  complexities  of  the  project,  the 
need  to  rely  on  models  of  rock-mass  response 
influenced  by  construction  and  testing  disturbance 
is  of  great  concern.   Not  only   are  the  existing 
models  viewed  by  many  to  be  inadequate  for  re- 
pository performance  prediction,  but  the  question 
remains  regarding  the  validity  of  the  data  needed 
for  the  verification  of  the  models  that  will  be 
collected  from  the  proposed  tests  and  experiments. 
(Doria-PTT) 
W89-10818 


neering. 

For  primary  bibliographic   entry   see   Field   3D. 

W89-10858 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes— Group  5E 

ability  coefficients  of  the  constructed  test  fill  liner 
as  determined  through  both  laboratory  testing  of 
undisturbed  samples  of  the  in-place  liner  fill,  and 
field  testing  of  a  large  portion  of  the  test  fill  liner, 
are  in  relative  agreement,  and  indicate  a  construct- 
ed fill  having  a  permeability  on  the  order  of  1 
nano-cm/sec,  which  is  two  orders  of  magnitude 
less  than  the  maximum  1  times  10  to  the  -7th  cm/ 
sec  permeability  that  the  US  EPA  allows.  By 
following  the  same  construction  practices  during 
landfill  construction  using  the  same  compaction 
equipment  as  used  for  test  fill  liner  construction, 
the  same  low  liner  permeability  could  be  indirectly 
assured  by  carefully  controlling  compaction  densi- 
ty and  moisture  content.  The  in-place  landfill  liner 
permeability  was  verified  through  a  comprehen- 
sive quality  assurance  program  of  sampling  and 
laboratory  permeability  testing.  (See  also  W89- 
10858)  (Lantz-PTT) 
W89-10877 


DEVELOPING  A  METHODOLOGY  FOR  IN 
SITU  MEASUREMENTS  OF  LOW  PERME- 
ABILITY SUITABLE  FOR  HAZARDOUS- 
WASTE  LANDFILL, 

Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France). 

M.  Barres,  G.  Brossier,  and  M.  Sauter. 
Environmental    Geology    and     Water    Sciences 
EGWSEI,  Vol.  13,  No.  1,  p  29-31,  January/Febru- 
ary 1989.  2  fig,  1  tab,  5  ref. 

Descriptors:  "Hazardous  materials,  "Permeability, 
"Landfills,  "Measuring  instruments,  "Industrial 
wastes,  Land  disposal,  Infiltration  rate,  Electrical 
equipment,  Viscosity,  Temperature,  Wells,  Injec- 
tion, Clays,  In  situ  tests. 

Land  disposal  or  dumping  of  hazardous  wastes 
poses  serious  environmental  and  health  hazards: 
soil  and  water  pollution,  gaseous  release,  and  vari- 
ous kinds  of  contamination.  In  order  to  evaluate 
sites   for  hazardous-waste  landfill,   two   methods 
were  developed  for  in  situ  measurements  of  very 
low  permeability,  equal  to  or  less  than  10  to  the 
minus  9th  power  m/s.  Both  methods  need  only 
light  equipment  and  the  tests  are  simple  to  per- 
form. The  first  method  is  the  double-ring  method 
with  inductive  transducer.  The  sensitivity  of  this 
method  was  increased  by  measuring  the  infiltration 
rate  in  the  inner  ring  with  a  float,  whose  displace- 
ment is  followed  by  an  inductive  transducer.  Data 
are  corrected  for  the  influence  of  water  and  metal 
dilation,  and  for  change  of  viscosity  with  tempera- 
ture. The  accuracy  of  this  method  allows  measure- 
ment of  vertical  permeability  between  0.00005  and 
10   to   the    minus   9th   power   m/s.    The   second 
method  is  the  pulse-test  method.  In  this  method,  a 
well  is  suddenly  pressurized  by  injecting  water, 
followed  by  sealing.  The  decline  of  pressure  with 
time  is  recorded  and  the  data  are  used  to  calculate 
the  permeability  in  the  test  interval.  The  equipment 
is  specially  designed  for  surface  investigations  in 
clay  formations  with  values  of  permeability  in  the 
range  of  10  to  the  minus  7th  power  m/s  to  10  to 
the  minus   11th   power  m/s.   (Author's  abstract) 
W89-10840 


PROCEEDINGS  OF  THE  43RD  INDUSTRIAL 
WASTE  CONFERENCE. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 


DESIGN  CONSIDERATIONS  FOR  A  WISCON- 
SIN PAPER  MILL  LANDFILL, 

Becher-Hoppe  Engineers,  Inc.,  Wausau,  WI. 
E.  L.  Fisher,  and  G.  T.  Griffith. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,   1989.  p   123-136,   11  fig,  6  tab,  3  ref. 

Descriptors:  "Landfills,  "Management  planning, 
"Design  standards,  "Waste  disposal,  "Pulp  wastes, 
Wisconsin,  Pulp  and  paper  industry,  Liners, 
Groundwater  pollution,  Environmental  effects, 
Leachates. 

Several  years  and  thousands  of  hours  have  been 
dedicated  to  the  task  of  developing  and  obtaining 
approval  for  the  new  3,000,000  cu  yd  landfill  for 
the   Nekoosa   Packaging   Corporation   in   Toma- 
hawk, Wisconsin.  This  labor  was  rewarded  in  1987 
when  the  55-acre  site  was  approved  by  the  Wis- 
consin Department  of  Natural  Resources  and  the 
first  5-acre  phase  was  constructed.  This  case  histo- 
ry presents  the  primary  choices  for  this  site,  which 
were  selected  because  of:  (1)  its  convenience  to  the 
waste  source,  the   1200-ton/day  pulp  and  paper 
mill;  and  (2)  the  absence  of  significant  impact  from 
the  existing  30-acre  natural  attenuation  landfill  lo- 
cated adjacent  to  the  new  site.  In  developing  this 
landfill,  the  following  four  factors  were  particular- 
ly important:   spatial  constraints- <    80  acres  of 
company-owned  land  were  available  for  the  land- 
fill;   landfill    liner   material-the   Wisconsin    Solid 
Waste  Regulations  require  major  landfills  such  as 
this  site  to  provide  an  impervious  liner,  preferably 
the  use  of  a  high  quality,  recompacted,  natural  clay 
liner-  separation  from  groundwater-the  Wisconsin 
Department  of  Natural  Resources  (WisDNR)  per- 
sonnel  require  a  minimum   of  five   to  ten   ft  of 
unsaturated  soil  below  the  base  of  the  landfill  liner 
and  above  the  groundwater;  and,  private  wells-a 
total  of  19  private  wells  and  15  mill  wells  were 
located    within     1200    ft    of    the    new    landfill. 
WisDNR  required  an  alternate  water  supply  be 
provided  for  these  wells.  Two  options  were  avail- 
able to  the  mill  to  extend  the  City  of  Tomahawk 
water  main  across  the  Wisconsin  River  to  supply 
the  homes,  or  to  install  a  deep  well  outside  the 
1200  ft  limit  and  operate  a  private  water  supply. 
Extending  the  City  water  main  was  selected.  Spe- 
cial constraints  (such  as  highways,  surface  water, 
wetlands,  and  old  landfills),  landfills,  groundwater 
quality,  groundwater  control,  landfill  base  design, 
leachate  transfer,  final  cover,  environmental  moni- 
toring, and  closure  and  long-term  care,  are  further 
design  considerations  discussed  in  this  paper.  (See 
also  W89-10858)  (Lantz-PTT) 
W89-10875 


LONG-TERM  COMPATIBILITY  STUDY  OF  A 
TREATED  BENTONITE/SOIL  LINER  WITH  A 
HEAVY  METAL  SLUDGE, 

American  Colloid  Co.,  Arlington  Heights,  IL.  En- 
vironmental Products  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10876 

FIELD  MEASUREMENT  OF  LANDFILL  CLAY 
LINER  PERMEABILITY, 

Peoria  Disposal  Co.,  IL. 
R.  Edwards,  and  D.  G.  Yacko. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,  1989.  p  141-146,  7  fig,  1  tab. 

Descriptors:  "Clays,  "Liners,  "Landfills,  "Field 
tests,  "Water  pollution  prevention,  Design  stand- 
ards, Soil  properties,  Permeability,  Illinois. 

A  test  fill  clay  liner  was  constructed  by  Peoria 
Disposal  Company  (PDC)  in  the  summer  of  1987. 
Soil  materials  and  construction  equipment  prac- 
tices established  during  construction  of  the  test  fill 
resulted  in  a  fill  having  the  desired  soil  liner  per- 
formance  characteristics.   The   computed   perme- 


CHARACTERIZATION  AND  EVALUATION 
OF  ENVIRONMENTAL  HAZARDS  IN  A 
LARGE  METROPOLITAN  LANDFILL, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Chemical  and  Biochemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10878 

EFFECTS  OF  MASS  TRANSFER  ON  LAND- 
FILL STABILIZATION  RATES, 

Tufts  Univ.,  Medford,  MA.  Center  for  Environ- 
mental Management. 

J.  J.  Noble,  T.  Nunez-McNally,  and  B.  Tansel. 
IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  153-159,  1  fig,  4  tab,  19  ref.  EPA 
Contract  CR  813481-01-1. 

Descriptors:  "Landfills,  "Mass  transfer,  "Waste 
disposal,  "Solid  waste  disposal,  "Degradation,  Lig- 
nocellulose,  Porosity,  Hydrolysis,  Diffusion,  Meth- 
ane. 

Rates  of  municipal  solid  waste  (MSW)  decomposi- 
tion and  attendant  sanitary  landfill  stabilization  are 
often  seen  to  be  quite  slow.  Some  wastes  may  be 
recovered    essentially    intact    after    20-30    years. 
Three  important  reasons  that  landfills  decompose 
so  slowly  are:  (1)  lack  of  sufficient  moisture  for 
optimal  enzyme  activity;  (2)  imbalance  between 
the  production  of  organic  acids  by  acid-forming 
bacteria  and  the  conversion  of  these  acids  into 
methane  by  methanogenic  bacteria;  and  (3)  mass 
transfer  limitations  in  the  landfill  environment.  The 
readily  biodegradable  material  might  comprise  5% 
of  the  MSW  and  convert  completely  to  methane  in 
2  to  3  years.  The  next  phase  of  degradation  is  when 
the  more  recalcitrant  and  insoluble  lignocellulosic 
material  become  the  most  biodegradable  remaining 
substrate.  In  this  latter  period,  cellulose  hydrolysis 
then  becomes  rate  limiting  with  the  resulting  15-50 
year  degradation  time  scales.  Lignocellulosic  waste 
(paper,  cotton,  etc.),  the  dominant  component  of 
domestic  MSW,  has  a  complex  micro/macropor- 
ous  pore  structure.  The  micropores  contribute  the 
majority  of  the  surface  area  but  are  probably  ex- 
cluded from  biological  activity  because  their  pore 
diameters  (about  200  angstroms)  are  much  smaller 
than  typical  bacterial  sizes  (0.2  to  2  microns).  The 
micropores  are  probably  very  important  in  mois- 
ture redistribution.  Calculations  presented  here  for 
order-of-magnitude  estimates  of  aqueous  diffusion 
(macropore  and  bulk)  of  typical  cellulitic  bacteria 
and  enzymes  strongly  suggest  that  the  long-term 
rate  limiting  step  in  landfills  with  low  moisture 
content  is  the  mass  transfer  controlled  heterogene- 
ous hydrolysis  of  the  lignocellulosic  components  of 
the  MSW.  In  particular,  depending  on  diffusion 
path  length,  the  estimated  diffusion  times  in  stag- 
nant moisture  can  vary  between  days  and  hundreds 
of  years.  It  is  difficult  to  envision  another  physical 
mechanism  which  will  so  readily  explain  15-50  yr 
landfill  stabilization  times.  (See  also  W89-10858) 
(Lantz-PTT) 
W89-10879 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E— Ultimate  Disposal  Of  Wastes 


E5XSJLCAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  UNSATURATED  PORE  WATER  AND 
LEACHATE  AT  A  DRY  FLY  ASH  DISPOSAL 

^»  1  I  I'', 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10880 


EVALUATION  OF  LEACHATE  MONITORING 
DATA  FROM  CO-DISPOSAL,  HAZARDOUS 
AND  SANITARY  WASTE  DISPOSAL  FACILI-' 
TIES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-10881 


PRELIMINARY  ASSESSMENT  OF  A  MICRO- 
FILTRATION/REVERSE  OSMOSIS  PROCESS 
H??™,1^  TREATMENT  OF  LANDFILL 
LrACHATE, 

Zenon  Environmental,  Inc.,  Burlington  (Ontario) 
u°«aPnmary  bibliographic   entry   see   Field   5D. 

Wo?-  IU00Z 


COMPARISON  OF  GLUCOSE  AND  METHA- 
NOL AS  CARBON  SOURCES  FOR  DENITRIFI- 
CATION  IN  BIOLOGICAL  TREATMENT  OF 
LEACHATE, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 
Engineering. 

P°r  Primary  bibliographic  entry  see  Field  5D. 
W89-10883 


water,  Air  pollution,  Decision  making,  Risk  assess- 
ment, Toxicity,  Legal  aspects,  Path  of  pollutants 
Water  quality  standards. 

This  book  addresses  the  potential  health  effects 
and  health  risks  associated  with  polluted  drinking 
water,  ambient  water,  soil/sediment/sludge,  food 
and  air,   from  contaminated   waste  deposited  on 
land  or  in  water.  It  identifies  and  delineates  the 
exposure  media  of  concern,  the  types  of  pollutants 
of  concern,  scientific  considerations  that  should  be 
addressed  prior  to  making  a  risk  assessment,  types 
ot  detensible  nsk  assessments  that  are  available  and 
in  the  best  interest  of  selected  parties,  as  well  as  the 
methodologies  used  to  calculate  potential  morbidi- 
ty and   mortality.   The  standards-and   guidance- 
comparison  process  is  delineated,  clarified  and  ex- 
panded, so  as  to  provide  a  useful  tool  for  decision 
making.  It  also  prioritizes  and  specifies  which  num- 
bers should  be  used  for  comparison  under  a  variety 
of  circumstances.  The  two  processes  for  clarifying 
the  nsk,  namely:  'dose-addition'  analysis  for  non- 
carcinogens  and   'response-addition'  for  the  car- 
cinogens are  clearly  delineated.  Furthermore,  the 
methodologies  for  modifying  the  risk  from  com- 
plex mixtures  to  account  for  mineral  metabolism 
target  organs  and  multiple  stress  (synergism  and 
antagonism)  are  also  expressed.  Finally,  this  book 
specifies   the   acceptable   levels   of  pollutants   in 
drinking  water,  lakes  and  streams,  soil,  food  and 
air.  (Lantz-PTT) 
W89-10990 


STORMWATER  RUNOFF  CONTROL-  AN 
OPERATIONAL  DIFFICULTY  FOR  ABOVE- 
GROUND  INDUSTRIAL  WASTE  LANDFILL 

AWARE,  Inc.,  Nashville,  TN. 

f°l q  primary   bibliographic   entry  see   Field   5G. 

W89-10884 


CONTROL  OF  METHANE  FROM  MUNICIPAL 
SOLID  WASTE  LANDFILLS  BY  INJECTION 
OF  LIME  AND  FLYASH, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

P°r  Primary  bibliographic  entry  see  Field  5G. 
W89-10885 


pVElfs^ECTT^VIIZATION  IN  HISTOWCAL 
IUinois  Hazardous  Waste  Research  and  Informa- 
tion Center,  Savoy. 

Son  Primary  bibliographic  entry  see  Field  5G. 
W89-10935 


DVIPROVEMENTS  TO  A  SEPTAGE  REGULA- 
TION  PROGRAM  FOR  A  MAJOR  MIDWEST- 
ERN CITY, 

Montgomery   (James   M.)   Consulting   Engineers 

Inc.,  Los  Angeles,  CA. 

For  primary  bibliographic   entry  see  Field   5G. 


CENTRALIZED  TREATMENT  OF  NONHA- 
ZAfTOOUS  WASTES:  AN  ALTERNATIVE 
MEANS  OF  LIQUID  WASTE  DISPOSAL, 

Los  Angeles  County  Sanitation  Districts,  Whittier 

CA. 

For  primary  bibliographic   entry  see   Field   5D. 

W89-10938 


CONTAMENATED  WASTE  SITES.  PROPERTY 
AND  YOUR  HEALTH, 

Lappenbusch  Environmental  Health,  Inc.,  Alexan- 
dria, VA. 

W.  L.  Lappenbusch. 

Lappenbusch  Environmental  Health,  Inc.,  Alexan- 
dria, Virginia.  (1988).  360  p. 

Descriptors:  'Waste  disposal,  'Water  pollution  ef- 
fects,   'Public    health,    'Pollutant    identification, 
waste  management,  Soil  contamination,  Drinking 


ALTERNATE  METHODS  FOR  DISPOSAL  OF 
NITROCELLULOSE  FINES, 

Brown    (John    A.)    Associates,     Inc.,    Berkeley 
Heights,  NJ.  ' 

J.  A.  Brown,  and  H.  S.  Skovronek. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A197  463 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche, 
hinal  Technical  Report  No.  AMXTH-TE-TR- 
85020,  July  22,  1985.  50p,  36  ref,  append.  Depart- 
ment of  the  Army  Contract  DAAK11-84-C-0062. 

Descriptors:  'Chemical  wastes,  'Waste  disposal 
Nitrocellulose,  'Wastewater  treatment,  Waste 
management,  Industrial  wastes,  Centrifugation 
Separation  techniques,  Filtration,  Pyrolysis,  Ultra- 
filtration, Military  reservations,  Permits. 

Current  facilities  for  treatment  of  nitrocellulose 
fines-bearing  wastewaters  at  Radford  Army  Am- 
munition Plant  (RAAP)  consist  of  settling  pits,  a 
bank  of  DeLaval  centrifuges  and,  after  mixing  with 
other  wastewaters,   a  final   settling   lagoon    The 
centrifuges  are  not  being  operated  at  this  writing 
W™1!  I?85)  because,  at  current  production  levels, 
KAAP    is    in    compliance    with    their    discharge 
permit   without   them.   However,   RAAP   would 
probably  not  be  in  compliance  at  mobilization  rates 
and  would  certainly  not  be  in  compliance  if  the 
discharge  limits  were  to  be  significantly  tightened 
Accordingly,  the  U.S.  Army  Toxic  and  Hazardous 
Materials  Agency  initiated  this  project  to  identify 
and  assess  alternate,  more  effective,  methods  of 
NC  fines  minimization,  segregation  and  disposal 
There  are  several  'ready  technologies*  that  appear 
to  be  capable  of  removing  NC  fines  more  thor- 
oughly  than   current   RAAP  practice  does:   im- 
proved settling  pit  design  probably  combined  with 
coagulation  similar  to  that  used  in  the  paint  and 
pigment   industry;   centrifugation;   and  of  course 
combinations  of  these.  There  are  also  at  least  19 
'innovative  technologies'  that  might,  with  develop- 
ment, provide  even  more  effective  NC  fines  re- 
moval. These  innovative  technologies  have  been 
assessed  and  compared;  and  five  of  them-sticky 
filters,  ion  control,  liquid/liquid  extraction,  cross- 
linking  and  laser  pyrolysis-are  recommended  for 
exploratory    development.    Two    other    technol- 
ogies-uitrafiltration  and  microfiltration-have  seen 
extensive  development  in  other  fields  and  are  rec- 
ommended for  engineering  study.  This  report  pre- 
sents the  details  of  the  technology  assessment  and 
comparison  methodology,  along  with  recommend- 
edexploratory  development  and  test  plans.  (Lantz- 

W89- 10996 


Environmental    Protection    Agency,    Cincinnati, 

R.  E.  Landreth. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-249578 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/182,  August  1988 
lip,  7  tab. 

Descriptors:  'Computer  programs,  'Materials  en- 
gineering, 'Waste  management,  'Liners,  'Water 
pollution  prevention,  FLEX,  Membrane  liners, 
Permselective  membranes,  Materials  testing  Per- 
formance evaluation,  Chemical  properties,  Data 
interpretation,  Expert  systems,  Data  collections, 
Permits  Landfills,  Wastewater  lagoons,  Leachates, 
Physical  properties. 

When  a  landfill  or  lagoon  site  is  proposed,  the  U  S 
EPA   requires   the   party  seeking   the  permit   to 
submit  evidence  that  the  proposed  site  will  not 
cause  damage  to  the  surrounding  environment.  To 
protect  the  soil  and  groundwater  beneath  and  adja- 
cent to  the  site,  flexible  membrane  liners  (FML) 
have  been  determined  to  meet  the  Agency's  liquids 
management  strategy.  Since  there  are  wide  vari- 
ations in  the  quality  of  leachates  from  waste  man- 
agement sites  and  a  wide  variety  of  candidate 
liners,  part  of  the  proposal  package  must  include 
data  that  will  allow  the  EPA  or  state  permit  re- 
viewer to  judge  the  suitability  of  the  proposed 
hML  material.  To  demonstrate  the  chemical  resist- 
™™  uf  the  FML'  EPA  requires  that  its  Method 
yow  be  used,   as  a  mmimum,   to   test  chemical 
resistance.  In  the  test,  the  physical  properties  of 
FML    specimens    that    have    been    immersed    in 
waste/leachate  (at  25  C  and  50  C)  are  measured 
after  each  of  four  successive  months  and  compared 
with  the  original  unexposed  FML  physical  proper- 
ties. The  FLEX  (Flexible  Liners  Expert)  system 
tor  evaluating  chemical  resistance  data  of  FMLs,  is 
a  computer  program  whose  results  are  presented' in 
a  written  textual  report  generated  as  the  system 
runs.  This  report  lists  problems  with  the  data  (too 
scattered  or  missing)  as  well  as  any  values  that 
indicate  that  the  liner  may  be  substandard  or  in- 
compatible with  the  immersion  medium.  Also  in- 
cluded in  this  report  are  explanations  as  to  why 
any  data  are  deficient.  To  test  the  validity  of  the 
FLEX  advisory  system,  five  recognized  FML  ex- 
perts evaluated  sample  data  sets  for  three  types  of 
FML's-data  sets   similar  to   those   produced  by 
EPA  Method  9090.  The  comparisons  of  the  FLEX 
conclusions  with  those  of  the  experts  demonstrates 
the  feasibility  and  practicality  of  FLEX.  FLEX  is 
able  to  advise  concerning  the  FML  chemical  re- 
sistance of  data  submitted  as  part  of  a  permit 
application.  The  system  can  be  characterized  as 
conservative-more  stringent  in   its  criteria   than 
were  some  of  the  experts.  Where  FLEX  and  the 
experts  disagreed,  the  system  more  often  found  the 
FML  not  resistant  whereas  the  experts  judged  the 
data  as  being  missing  or  with  no  indication  not 
resistant.  The  system  is  presently  useful  to  guide 
the  permit  reviewer  and  to  identify  those  parts  of 
the  permit  application  where  a  more  in-depth  in- 
vestigation is  needed.  (Lantz-PTT) 
W89- 11004 


LOCATTNG    AND    REPAIRTNG     LEAKS     IN 
LANDFILL/IMPOUNDMENT  FLEXIBLE 

MEMBRANE  LINERS, 

Environmental    Protection    Agency,    Cincinnati, 
OH. 

For  primary  bibliographic   entry  see   Field   5G 
W89-11O05 


TRANSPORT  OF  A  CONSERVATIVE  SOLUTE 
THROUGH  A  SHALLOW  POND  BOTTOM, 

California  Univ.,  Berkeley.  Dept.  of  Materials  Sci- 
ence and  Mineral  Engineering. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 11007 


FLEX:    AN    EXPERT    SYSTEM    TO    ASSESS 
FLEXIBLE  MEMBRANE  LINER  MATERIALS, 


WASTEWATER  CHARACTERIZATION  AND 
HAZARDOUS  WASTE  SURVEY,  REESE  AFB 
TX, 

Air  Force  Occupational  and  Environmental 
Health  Lab.,  Brooks  AFB,  TX. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


For  primary  bibliographic  entry  see  Field  5B. 
W89-11012 

5F.  Water  Treatment  and 
Quality  Alteration 

DIRECT  FILTRATION  OF  CHLORELLA  WITH 
CATIONIC  POLYMER, 

Geustyn,    Forsyth    and    Joubert,    Inc.,    Pretoria 

(South  Africa). 

J.  Haarhoff,  and  J.  L.  Cleasby. 

Journal  of  Environmental  Engineering  JOtDDU, 

Vol.  115,  No.  2,  p  348-366,  April  1989.  8  fig,  2  tab, 

22  ref. 

Descriptors:  'Water  treatment,  *  Separation  tech- 
niques, 'Filtration,  'Filter  media,  'Chlorella, 
'Polymers,  Organic  matter,  Chlorophyta,  Cultur- 
ing  techniques,  Carbon,  Cations,  Dissolved  solids, 
Turbidity,  Flocculation. 

The  excessive  presence  of  algae  in  drinking-water 
supplies  has  long  been  known  to  pose  significant 
operational  problems  to  water-treatment-plant  op- 
erators. There  has  been  a  growing  awareness  that 
the  growth  of  algae  contributes  not  only  a  particu- 
late fraction  to  the  water,  but  also  an  equally 
important  fraction  of  soluble  organic  carbon.  The 
extracellular  organic  matter  (EOM)  released  by 
laboratory   algal  monocultures  of  Chlorella  was 
characterized  in  terms  of  its  molecular  weight  dis- 
tribution and  its  electrical  charge  concentration, 
and  was  found  to  compare  well  with  the  dissolved 
carbon  found  in  natural  algal-rich  impoundments. 
Reaction  between  EOM  and  catiomc  polymer  was 
demonstrated,  with  concomitant  turbidity  develop- 
ment. A  simple  turbidimetric  procedure  for  rapid 
estimation  of  the  cationic  polymer  demand  exerted 
by  the  EOM  is  proposed.  The  significance  of  this 
EOM  demand  was  demonstrated  in  a  series  of 
direct  filtration  experiments  with  algal  suspension. 
When  just  enough  cationic  polymer  was  added  to 
quench  the  EOM  demand,  no  polymer  was  avail- 
able to  flocculate  the  algal  cells  and  cell  removal 
was  poor.  If  more  polymer  was  added,  the  poly- 
mer that  remained  after  reaction  with  the  EOM 
did  cause  flocculation  of  the  algal  cells  with  im- 
proved removal.  On  an  equal  mass  basis,  a  cationic 
polymer  with  higher  charge  density  did  better  than 
a  polymer  with  lower  charge  density.  The  qualita- 
tive effects  of  a  prolonged  mixing  step  between 
polymer   addition   and   filtration   were   observed. 
(Author's  abstract) 
W89- 10578 

ANALYTICAL    APPROACH    FOR    EVALUA- 
TION OF  SETTLING  COLUMN  DATA, 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.   of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-10584 

HARMONIC  MEAN  CONDUCTIVITY  IN  DE- 
CLINING RATE  FILTERS, 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Dept.  of  Civil  Engineering. 

A.  M.  Saatci. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.  115,  No.  2,  p  462-466,  April  1989.  2  fig,  9  ref. 

Descriptors:  'Water  treatment,  'Mathematical 
models,  'Filters,  'Conductivity,  Harmonic  mean 
conductivity,  Hydraulic  conductivity,  Filtration, 
Design  criteria,  Declining  rate  filters,  Head  loss. 

Increasing  popularity  of  declining  rate  filters 
(DRF)  has  started  a  search  for  their  design  in  a 
rational  manner.  This  paper  explains  a  method  for 
the  determination  of  equivalent  homogeneous  con- 
ductivity in  deep  bed  filters.  Harmonic  mean  con- 
ductivity is  discussed,  as  well  as  hydraulic  conduc- 
tivity models.  Application  of  harmonic  mean  con- 
ductivity in  declining  rate  filtration  theory  predicts 
lower  filtration  rates,  better  filter  performance 
(lower  (C/C  sub  0  ratios),  and  higher  headlosses 
when  compared  with  the  results  based  on  the 
average  hydraulic  conductivity.  (VerNooy-PTT) 
W89-10585 


USE  OF  DISSOLVED-AIR  FLOTATION  IN  PO- 
TABLE WATER  TREATMENT  IN  FINLAND, 

J.  Heinanen. 

Aqua  Fennica  AQFEDI,  Vol.  18,  No.  2,  p  113-123, 

1988.  3  fig,  10  tab,  11  ref. 

Descriptors:  'Flotation,  'Water  treatment,  'Pota- 
ble water,  Flocculation,  Clarification,  Finland. 

Flotation  is  a  very  suitable  method  for  treating 
Finnish  surface  waters.  These  are  soft  and  usually 
clear    but  contain  humic  matter  which  must  be 
removed  before  they  can  be  accepted  as  drinking 
water  A  survey  was  made  of  almost  all  the  potable 
water  treatment  plants  in  Finland  that  use  dis- 
solved-air  flotation.  The  first  plant  was  constructed 
in  1965  and  by  1988  they  numbered  34.  The  ma- 
chinery   is   delivered   according   to   the   turnkey 
system  and  the  guarantee  includes  the  quality  ot 
the  treated  water.  The  Finnish  plants  using  dis- 
solved-air   flotation   are  working  well   and   their 
operational  problems  are  few.  An  important  ad- 
vantage of  the  flotation  process  is  its  reliability  but 
the  belief  in  the  superiority  of  conventional  sedi- 
mentation seems  to  be  difficult  to  eradicate.  The 
other  main  advantages  of  flotation  are  that  it  is 
easy  to  interrupt  and  start  again,  that  it  removes 
small  particles  effectively,  results  in  small  coagu- 
lant residuals  and  is  effective  in  both  winter  and 
summer  despite  the  good  treatment  results,  some 
criticism  of  the  process  can  be  made.  The  design 
parameters  are  far  from  ideal  and  have  resulted  in 
unnecessarily  high  construction  costs.  (Sand-F  1  l ) 
W89-10608 

USE  OF  OZONE  AND  FLUIDIZED-BED  BIO- 
FILTERS  FOR  INCREASED  AMMONIA  RE- 
MOVAL AND  FISH  LOADING  RATES, 

Southern  Illinois  Univ.  at  Carbondale.   Fisheries 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  81. 

W89-10626 

PESTICIDE  RESIDUES  IN  DRINKING  WATER 
IN  THE  NORTH  COAST  REGION  OF  NEW 
SOUTH  WALES,  AUSTRALIA,  1986-87, 

New   South   Wales  Dept.   of  Health,   Lidcombe 

(Australia).  Div.  of  Analytical  Labs. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10738 


COQUITLAM  LAKE  WATER  TUNNEL  UP- 
GRADING-DESIGN  AND  CONSTRUCTION,  A 
CASE  HISTORY, 

Stewart-EBA  Consulting  Ltd.,  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  8A. 

W89- 10750 

PHOTOCATALYTIC  OXIDATION  OF  NI- 
TRITE IN  WATER  TO  NITRATE, 

Institute    of    Fundamental    Studies,    Kandy    (Sn 

For  primary  bibliographic  entry  see  Field  2K. 
W89-10755 


MUTAGENICITY  AND  ALKYLATING  ACTIVI- 
TY OF  THE  AQUEOUS  CHLORINATION 
PRODUCTS  OF  HUMIC  ACID  AND  THEIR 
MOLECULAR  WEIGHT  FRACTIONS, 

New  York  Univ.  Medical  Center,  NY.  Inst,  of 
Environmental  Medicine. 

S.  C.  Agarwal,  and  J.  Neton.  o-tt-xtt-m 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  79,  No.  1,  p  69-83,  February  1989.  4  fig,  3  tab, 
33  ref  EPA  Cooperative  Agreement  No. 
CR807317,  and  USPHS  Grants  ES-0O26O  and  CA- 
13343. 

Descriptors:  'Humic  acids,  'Drinking  water, 
'Chlorination,  'Carcinogens,  'Water  pollution 
sources,  'Water  treatment,  'Mutagenicity,  Organic 
compounds,  Substrates,  Water  analysis,  Chlorinat- 
ed hydrocarbons,  Oxygen,  Molecular  structure, 
Organic  carbon,  Model  studies,  Ultrafiltration,  Ha- 
logens, Volatility,  Hydrogen  ion  concentration. 
Chemical  degradation,  Hydrolysis. 


The  practice   of  chlorination  of  drinking   water 
produces  various  compounds  suspected  of  having  a 
potential  carcinogenic  impact.  The  increased  risk 
arises  from  the  various  compounds  that  are  gener- 
ated by  the  action  of  chlorine  on  organic  precur- 
sors   particularly  humic  substances.  Fluka  humic 
acid  used  as  a  model  substrate  in  these  studies  was 
analyzed    for    elemental    composition    and    the 
oxygen-containing  functional  groups.  It  was  chlor- 
inated at  C:C1  molar  ratios  of  1:1  and  1:0.3  and 
subsequently  separated  into  molecular  weight  frac- 
tions by   ultrafiltration.   Theze-dried,   chlorinated 
humic  acid  and  the  respective  molecular  weight- 
tions    were    analyzed    for    TOC    (total    organic 
carbon),  TOX  (total  organicgens),  alkylating  activ- 
ity using  4-(p-nitrobenzyl)pyridine  andgemcity  by 
the     Ames/Salmonella/microsome     assay     with 
strains  TA-98  andOO.  Results  indicated  that  pre- 
dominantly non-volatile,  direct-actinggenic  and/or 
alkylating  agents  were  formed  during  humic  aci- 
drination  and  that  these  agents  were  unevenly  dis- 
tributed among  theous  molecular  weight  fractions. 
Formation    of   mutagenic    and    alkylatingts   were 
highly  dependent  upon  level  of  chlorination  and 
total  organicon.  Higher  levels  of  mutagenic  and 
alkylating  activities  were  producedincreasing  con- 
centration of  chlorine  in  the  range  of  0.4-1.2  chlor- 
inevalents   per   mole   of  carbon.   However,   both 
these  activities  in  theze-dried,  chlorinated  humic 
acid  solutions  containing  the  non-volatileshe  fresh 
solutions  decreased  gradually  with  increasing  pH 
and  storage,  apparently  due  to  degradation  and 
hydrolysis  of  some  of  theonents.   (Author's  ab- 
stract) 
W89-10801 

ALUMINIUM,  ITS  USE  AND  CONTROL,  IN 
POTABLE  WATER, 

Laporte  Inorganics,  Cheshire  (England). 
A.  M.  Simpson,  W.  Hatton,  and  M.  Brockbank. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  p  907-916,  1988.  3  fig,  2  tab,  25  ref. 

Descriptors:  'Aluminum,  'Water  treatment, 
'Flocculation,  'Potable  water,  Chemical  coagula- 
tion, Hydrolysis,  Precipitation,  Hydrogen  ion  con- 
centration, Filters,  Particulate  matter. 

It  is  generally  accepted  that  the  addition  of  alumi- 
num flocculants  is  an  essential  step  in  the  treatment 
of  most  raw  waters  for  potable  purposes.  At  work- 
ing pH  values  precipitation  occurs  of  highly  insol- 
uble chemicals,  mainly  aluminum  hydroxide  which 
is  removed  during  the  treatment  process.  Howev- 
er   some  low  residual  level  of  soluble  aluminum 
remains  in  the  treated  water.  Case  studies  show 
that  residual  aluminum  can  be  reduced  by  using 
more  efficient  coagulants  that  hydrolyze  and  pre- 
cipitate   more    effectively    and    over    wider    pH 
ranges.   Attention  must  be  given  to  maintaining 
filter  efficiency  and  eliminating  particulate  alumi- 
num breakthrough  and  also  taking  care  on  plants 
where   pH   increase   is   required   for   distribution 
which  will  solubilize  aluminum  into  the  network. 
The  mechanism  by  which  the  alternative  alumi- 
num-based   products    reduce    residual    aluminum 
levels  is  complex,  but  increased  polymerization, 
reduced  product  charge,  and  significantly  less  acid 
product   contribute   to   faster   and   more  efficient 
precipitation    of    hydroxide    and    ultimately    im- 
proved ^solubilization  of  the  aluminum,  especially 
in  cold  water  conditions  where  reaction  rates  are 
much  reduced.  Besides  reducing  residual  aluminum 
levels,  the  poly  aluminum  chloride  coagulants  offer 
improved  pH  correction,  better  floe  blankets,  im- 
proved turbidity  removal,  and  excellent  operation 
in  cold  water.  (Author's  abstract) 
W89-10830 
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EVALUATION  OF  METAL  CONCENTRA- 
TIONS IN  BOTTLED  WATERS  AND  THEIR 
HEALTH  SIGNIFICANCE, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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AMMONIA  REMOVAL  ALLOWS  EFFLUENT 
REUSE  AT  FISH  HATCHERY  USING  FLUID- 
IZED  BED  REACTORS, 

Dworshak  National  Fish  Hatchery,  Ahsahka,  ID. 
For  primary  bibliographic  entry  see  Field  5D 
W89- 10908 


TOTAL  CLOSING  OF  PAPER  MILLS  WITH 
RECLAMATION  AND  DEINKING  INSTALLA- 
TIONS, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

For   primary   bibliographic   entry   see   Field   5D 

W89- 10928 


MICHIGAN      WATER      WELL      GROUTING 
MANUAL:  A  GUIDE  FOR  THE  CONTRACTOR, 

Michigan  Dept.  of  Public  Health,  Lansing.  Div.  of 

Water  Supply. 

For  primary  bibliographic  entry  see  Field  8A 

W89-10989 


RADIUM  REMOVAL  FOR  A  SMALL  COMMU- 
NITY WATER  SUPPLY  SYSTEM, 

Rocky   Mountain   Consultants,   Inc.,   Englewood 

CO. 

K.  A.  Mangelson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-235551. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche 

Report  No.  EPA/600/2-88/039,  July  1988.  59p,  18 

fig,  24  tab,   17  ref,  append.   EPA  Contract  CR- 

812691-01-0. 

Descriptors:  *Radium,  'Water  treatment,  *Iron, 
•Water  treatment  facilities,  "Chemical  treatment, 
Wastewater  treatment,  Sedimentation,  Filtration, 
Ion  exchange,  Oxidation. 

A  radium  removal  treatment  plant  was  constructed 
for  the  small  community  of  Redhill  Forest  in  the 
central  mountains  of  Colorado.  The  plant  consists 
of  iron  removal  using  oxidation,  filtration,  and 
settling;  radium  and  hardness  removal  using  ion 
exchange;  and  radium  removal  from  the  waste 
brine  using  Dow  Chemical  Company's  Radium 
Selective  Complexer  (RSC).  The  raw  water  comes 
from  deep  wells  and  has  naturally  occurring 
radium  and  iron  concentrations  of  about  30-40 
picoCuries/L  (pCi/L)  and  7-10  mg/L,  respective- 
ly, and  is  aerated  before  entering  the  main  treat- 
ment plant  to  remove  radon  gas  and  carbon  diox- 
ide. A  unique  feature  of  the  plant  is  the  process 
that  removes  radium  from  the  waste  brine.  This 
process  removes  only  radium  from  the  spent  ton 
exchange  regeneration  water  by  permanently  com- 
plexing  the  radium  on  the  RSC.  The  RSC  is  re- 
placed when  exhausted  and  sent  to  a  final  disposal 
site  that  is  acceptable  to  state  regulatory  agencies. 
The  overall  plant  reduces  radium  from  about  35 
pCi/L  to  <  4  pCi/L.  The  RSC  system  has  consist- 
ently removed  >  95%  of  the  radium  from  the 
spent  ion  exchange  regenerant.  The  average  inflow 
radium  concentration  to  the  RSC  was  about  1,800 
pCi/L  and  the  average  effluent  was  about  9  pCi/L 
(Author's  abstract) 
W89- 10994 


SIMNET-MICROCOMPUTER       MODELLING 
OF     IRRIGATION,     WATER     SUPPLY     AND 
WATER  DISTRIBUTION  SYSTEMS, 
City  Univ.,  London  (England).  Thermo-FIuids  En- 
gineering Research  Center. 
For  primary  bibliographic  entry  see  Field  7C 
W89- 11034 


OPTIMAL  DESIGN  OF  PIPE  NETWORKS:  A 
REVIEW, 

Exeter  Univ.  (England).  Dept.  of  Engineering  Sci- 
ence. 

G.  A.  Walters. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  21-31  1 
fig,  28  ref. 

Descriptors:  •Project  planning,  ^Economic  as- 
pects, 'Pipelines,  *Conveyance  structures.  •Opti- 


mization, *Pipes,  'Hydraulic  structures,  Networks, 
Reviews,  Computer  programs.  Costs. 

Networks  of  pipes  for  conveying  water  form  a 
major  part  of  a  country's  investment  in  water 
resources.  While  the  cost  of  these  networks  is  high, 
their  design  is  still  performed  on  a  largely  intuitive 
basis.  Currently,  it  is  unusual  for  any  systematic 
comparison  of  alternative  designs  with  different 
layouts  and  pipe  sizes  to  be  carried  out  on  a  cost 
basis;  however,  with  the  widespread  availability  of 
computers,  it  is  now  possible  to  take  a  much  more 
systematic  approach  to  achieve  the  best  value  for 
money  in  design.  The  formal  computer-based  opti- 
mization techniques  that  have  been  developed  for 
pipe  network  design  systematically  examine  a 
range  of  schemes  involving  alternative  layouts 
and/or  pipe  sizes,  the  schemes  all  being  of  equiva- 
lent technical  merit  but  varying  in  cost.  The  tech- 
niques reviewed  are  Dynamic,  Linear  and  Non- 
linear Programming  and  heuristic  methods.  The 
historical  development  of  these  techniques  is  out- 
lined, with  a  summary  of  published  work.  Future 
research  should  delve  into  the  criterion  of  mini- 
mum construction  cost  in  conjunction  with  reliabil- 
ity of  the  network  and  maintenance  costs.  (See  also 
W89-1 1033)  (Author's  abstract) 
W89- 11035 


FUZZY  PROGRAMMING  APPLICATIONS  IN 
WATER  DISTRIBUTION  NETWORK  DESIGN, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

I.  C.  Goulter,  and  F.  Bouchart. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  33-44,  1 
fig,  4  tab,  1 6  ref. 

Descriptors:  'Project  planning,  'Water  convey- 
ance, 'Water  distribution,  'Computer  programs, 
'Optimization,  'Networks,  'Computer  models. 
'Model  studies,  Hydraulic  properties,  Flow  pat- 
tern, Conveyance  structures,  Fluid  mechanics. 

The  use  of  linear  fuzzy  programming  in  least  cost 
design  of  water  distribution  networks  is  examined. 
It  is  shown  that  use  of  the  fuzzy  programming 
approach  overcomes  a  problem  inherent  in  most 
optimization  models,  namely,  they  completely 
reject  any  solution  that  is  very  close  to  but  below  a 
certain  minimum  pressure  standard,  while  accept- 
ing any  solution  that  just  meets  the  standard.  This 
problem  is  overcome  in  the  fuzzy  programming 
approach  by  the  selection,  within  the  model,  of  a 
pressure  that  lies  between  a  desired  or  preferred 
value  and  the  value  below  which  the  level  of 
service  is  always  completely  unsatisfactory.  The 
choice  of  this  intermediate  value  is  made  in  light  of 
the  cost  implications  (savings)  of  the  choice.  The 
procedure  is  demonstrated  by  application  to  a 
branch  network.  Mechanical  reliability  implica- 
tions of  the  reduction  in  minimum  pressure  for  the 
sample  problem  are  examined  briefly.  It  appears 
that  fuzzy  programming  can  be  applied  to  looped 
systems  once  the  problem  is  overcome  of  having 
different  flow  patterns  at  the  upper  and  lower 
bound  least  cost  solution.  A  method  to  solve  this 
problem  is  being  investigated.  (See  also  W89-1103) 
(Freidmann-PTT) 
W89-11036 


NEW  TECHNIQUES  IN  WINDMILL 
PUMPSCTECHNIQUES  NOUVELLES  POUR 
LE  POMPAGE  EOLIEN), 

Paris-6  Univ.  (France).  Lab.  de  Mecanique  Experi- 
mentale  des  Fluides. 

L.  Bchir,  M.  Ben  Araar,  and  R.  Comolet. 
In:  Computer  Methods  and  Water  Resources:  First 
International  Conference,  Morocco  1988.  Vol.  2, 
Computational  Hydraulics.  Computational  Me- 
chanics Publications,  Boston.  1988.  p  79-90,  13  fig, 
1  tab,  13  ref.  No  English  summary. 

Descriptors:  'Pumps,  'Windmills.  'Water  supply 
development,  'Water  distribution,  Developing 
countries,  Africa,  Solenoid  pumps. 

Water  pumping  is  one  of  the  serious  problems  in 
the  developing  countries  of  the  African  continent. 


In  Mauretania,  for  example,  no  more  than  16%  of 
the  water  sources  qualify  as  technically  available 
while  the  remaining  84%  are  technically  rudimen- 
tary. Lack  of  adequate  energy  sources  is  com- 
pounding the  problem.  To  solve  this  difficulty,  the 
exploitation  of  wind  energy  in  conjunction  with  a 
solenoid  pump  and  a  Darrieus-type  windmill  has 
been  proposed.  This  self-starter  pump  has  the  ad- 
vantage of  a  simple  mechanism  which  permits  a 
flow  containing  sand  and  other  impurities.  The 
results  of  theoretical  studies  have  been  confirmed 
by  experimental  work  using  a  prototype  miniature 
solenoid  pump.  The  hydraulic  characteristics  of 
the  pumping  mechanism  were  also  investigated 
both  theoretically  and  experimentally  and  it  was 
concluded  that  the  proposed  windmill-driven 
pump  is  well  suited  for  application  in  the  country- 
side. (See  also  W89-1 1033)  (Peters-PTT) 
W89- 11040 


MINICOMPUTER  DESIGN  AND  MANAGE- 
MENT OF  WATER  SUPPLY  SYSTEMS, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 
M.  Nouh. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  101-113  6 
tab,  19  ref. 

Descriptors:  'Computer  programs,  'Water  supply, 
'Optimization,  'Water  conveyance,  'Cost  analysis, 
Design  criteria,  Economic  aspects,  Costs,  Pipes, 
Pipelines,  Reservoirs. 

A  minicomputer  program  titled  Optimal  Water 
Supply  System  Design  (OWSSD)  is  applicable  to 
either  closed  loop  or  open  loop  networks.  It  gener- 
ates a  least  total  costs  design  of  a  water  supply 
system  of  a  given  configuration.  It  also  can  evalu- 
ate the  effect  that  design  criteria,  uncertainty  in 
water  supply  and  demand,  and  alteration  of  pipe 
diameters  and  roughnesses  have  on  the  cost  and 
operation  of  the  system.  The  total  costs  considered 
include  the  pipe  costs,  the  pumping  installation  and 
operating  costs,  the  costs  of  reservoirs,  the  labor 
and  maintenance  costs,  and  the  treatment  costs 
(See  also  W89-1 1033)  (Author's  abstract) 
W89- 11042 

5G.  Water  Quality  Control 

TREATMENT  OF  MANGANESE  FROM 
MINING  SEEP   USING  PACKED  COLUMNS, 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Civil  Engineering. 

J.  A.  Gordon,  and  J.  L.  Burr. 

Journal  of  Environmental  Engineering  JOEDDU 

Vol.  115,  No.  2,  p  386-394,  April  1989.  5  tab,  11 

ref. 

Descriptors:  'Strip  mine  wastes,  'Manganese,  'Ef- 
fluent seepage,  'Chemical  precipitation,  'Mine 
drainage,  'Oxidation,  'Water  pollution  treatment, 
•Biological  oxidation,  *Slime,  Seepage,  Surface 
drainage,  Filter  media,  Packed  columns,  Alabama. 

A  manganese-laden  seep  from  a  reclaimed  strip- 
mined  area  in  northern  Alabama  was  successfully 
treated  on  a  small-scale  basis  using  packed  column 
technology.  Manganese  concentrations  were  re- 
duced from  about  10  mg/L  to  below  2  mg/L  to 
meet  Alabama  discharge  standards.  The  process 
looks  very  promising  as  a  new  manganese  treat- 
ment method.  The  three  columns  developed 
during  this  research  used  chert,  sandstone,  and 
glass  marbles  as  packing  material.  The  columns 
were  either  four  or  six  feet  tall  and  hydraulically 
loaded  at  about  5.4  cu  m/sec  per  100,000  sq  m.  The 
mass  loading  with  a  dissolved  manganese  concen- 
tration of  9  mg/L  was  about  0.24  mg/min.  The  pH 
of  the  seep  water  ranged  from  5.8  to  6.3.  The 
columns  were  operated  in  a  submerged,  upflowing 
manner  at  temperatures  between  20  and  30  C.  The 
acclimation  of  the  columns  required  eight  weeks 
using  seed  from  the  Duck  River  in  Tennessee, 
which  has  manganese  oxidizing  slimes  on  the 
stream-bed  stones.  (Author's  abstract) 
W89- 10580 
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MODELING  PHOSPHORUS  TRANSPORT  IN 
GRASS  BUFFER  STRIPS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

For  primary  bibliographic   entry  see  Field   5D. 

W89-10581 


FAUNA  STRUCTURE  AND  WATER  QUALITY, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-10613 

FADING  RECOVERY:  A  CONCEPTUAL 
MODEL  FOR  LAKE  VESIJARVI  MANAGE- 
MENT AND  RESEARCH, 

Lahti  Municipal  Lab.  (Finland). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-10614 


FRAMEWORK  FOR  ANALYSIS, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Municipal  Pollution  Control. 

J.  W.  Walker. 

BioCycle  BCYCDK,  Vol.  30,  No.  4,  p  71-79,  April 

1989.  8  tab,  6  ref. 

Descriptors:  'Standards,  'Environmental  protec- 
tion, 'Water  pollution  control,  'Regulations, 
'Sludge  disposal,  Land  disposal,  Incineration,  Na- 
tional Sewage  Sludge  Survey,  Environmental 
policy,  Risks,  Public  participation,  Wastewater 
analysis. 

A  framework  for  analyzing  the  EPA  Proposed 
Standards  For  the  Disposal  of  Sewage  Sludge  is 
presented.  The  new  proposed  technical  sludge  reg- 
ulations establish  an  initial  set  of  minimum  Federal 
requirements   for   the    final    use   and   disposal   of 
sewage  sludge  including  land  application,  distribu- 
tion and  marketing,  sludge-only  landfilling  (mono- 
filling),  surface  disposal  (impoundments),  and  in- 
cineration.  Although   these   regulations   involved 
the  establishment  of  a  risk-based  approach,   the 
proposed  regulations  raise  many  scientific,  techni- 
cal and  policy  issues  not  addressed  in  prior  federal 
regulations.  Therefore,  EPA  is  conducting  a  Na- 
tional Sewage  Sludge  Survey  which  will  provide 
detailed  analysis  of  sludges  and  their  pollutant  con- 
tents, gathering  data  on  the  movement  of  certain 
pollutants  into  and  through  the  environment,  and 
asking  experts  from  inside  and  outside  the  Agency 
to  review  the  scientific  and  technical  basis  of  the 
proposal.  EPA  is  encouraging  the  active  involve- 
ment of  the  public  in  reviewing  the  proposed  regu- 
lations, and  a  list  of  contact  persons  within  EPA  is 
provided.  Reviewers  should  balance  concern  over 
impacts  with  concern  over  the  derivation  of  nu- 
merical limits,  and  provide  meaningful  comments 
on  the  technical  validity  of  the  regulations.  Areas 
to  be  reviewed  include:  the  extent  to  which  pre- 
treatment  can  result  in  sludges  with  lower  contents 
of  pollutants,  which  can  in  turn  serve  as  a  mecha- 
nism of  compliance  with  requirements  of  the  regu- 
lation; the  ability  of  these  risk-based  regulations  to 
mesh  with  the  existing  best  management  practice 
regulations;  the  reasonableness  of  the  assumptions 
used  in  the  development  of  the  regulations;  and  the 
practicality  of  obtaining  the  limits  of  detection  for 
pollutants  requested   in  the  proposed   regulation. 
(White-Reimer-PTT) 
W89-10640 

MANAGEMENT  OF  OIL  AND  GAS  PRODUC- 
TION BRINES  IN  THE  ALLEGHENY  BASIN, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

S.  B.  Jones,  and  B.  A.  Waite. 

Northeastern   Environmental   Science   NOESDE, 

Vol.  7,  No.  2,  p  99-104,  1988.  1  tab,  9  ref. 

Descriptors:  'Waste  management,  'Production 
water,  'Water  pollution  control,  'Regulations, 
'Oil  industry,  'Gas  industry,  'Oil  pollution,  'Gas 
pollution,  'Brine  disposal,  Surface  water,  Ground- 
water, Land  disposal,  Underground  waste  disposal, 
Research  priorities. 

Oil  and  gas  production  brines  in  the  Allegheny 
Basin  have  been  identified  as  a  source  of  potential 
degradation  for  surface  streams  and  groundwater. 


State  and  federal  environmental  regulatory  re- 
quirements have  been  implemented  to  address  the 
perceived  problem.  However,  an  already  de- 
pressed oil  and  gas  industry  anticipates  economic 
stress  from  expensive  regulatory  compliance,  rais- 
ing the  dilemma  of  an  apparent  conflict  between 
safeguarding  the  environment  and  preserving  an 
economically  viable  petroleum  industry.  An  inten- 
sive evaluation  of  the  problem,  identification  of 
priority  needs,  and  formulation  of  specific  research 
and  development  projects  were  the  major  goals  of 
an  October,  1986  symposium.  Critical  needs  and 
suggestions  for  identifying  problems  and  possible 
solutions  included:  (1)  brine  characterization;  (2) 
modification  of  zero  discharge  rule;  (3)  streamlin- 
ing and  simplifying  the  permit  process;  (4)  encour- 
aging land  application  of  brines;  (5)  encouraging 
the  beneficial  reuse  of  produced  waters;  (6)  ex- 
panding industry's  efforts  to  educate  the  public;  (7) 
evaluation  of  road  spreading  of  brines;  and  (8) 
expansion  of  the  underground  injection  option. 
(White-Reimer-PTT) 
W89- 10642 

APPLICATION  OF  NATIONAL  ENVIRON- 
MENTAL REGULATORY  PROGRAMS  TO 
THE  APPALACHIAN  OIL  AND  GAS  INDUS- 
TRY, 

Robinson  and  McElwee,  Charleston,  WV. 
For  primary  bibliographic  entry  see  Field  6E. 
W89- 10643 

MANAGEMENT  OF  OIL  AND  GAS  BRINES- 
PENNSYLVANIA'S  REGULATORY  PRO- 
GRAM, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.  Bureau  of  Oil  and  Gas  Management. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-10644 

RECREATION  AND  CONSERVATION  ALONG 
THE  METROPOLITAN  TORONTO  WATER- 
FRONT, LAKE  ONTARIO,  CANADA, 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 

(England).  Dept.  of  Geography. 

I.  P.  Jolliffe. 

Ocean  &  Shoreline  Management,  Vol.  11,  Nos.  4  & 

5,  p  341-351.  3  fig,  3  ref. 

Descriptors:  'Toronto,  'Canada,  'Lake  shores, 
'Conservation,  'Recreation  demand,  'Water  re- 
sources development,  'Metropolitan  water  man- 
agement, Urban  planning,  Land  use,  Air  pollution, 
Water  pollution  control,  Port  authorities,  Port  fa- 
cilities, Industrial  development,  Public  access, 
Public  participation,  Erosion  control,  Lake  Ontar- 
io. 

Toronto,  the  most  rapidly  growing  city  in  North 
America,  is  an  excellent  example  of  dynamic 
changes  in  its  waterfront,  involving  both  urban 
renewal  and  revitalization.  Two  key  authorities  are 
the  Toronto  Harbour  Commissioners  and  the  Met- 
ropolitan Toronto  and  Region  Conservation  Au- 
thority. Both  have  made  a  basic  assumption  that 
recreation  and  conservation  go  hand-in-hand.  One 
powerful  constraint  on  early  recreational  develop- 
ment along  the  waterfront  was  the  high  level  of 
pollution  of  both  air  and  water  that  inevitably 
accompanied  port  growth  and  industrialization 
along  the  central  waterfront  and  in  close  proximity 
to  the  downtown  business  district.  Industrial  relo- 
cation has  helped,  but  the  problem  of  water  quality 
still  remains,  exacerbated  by  sluggish  circulation. 
In  spite  of  a  range  of  physical  and  other  con- 
straints, much  of  the  Metro  Waterfront  is  now 
publicly  accessible,  in  particular  a  series  of  lake 
fills  that  have  involved  both  public  and  private 
participation;  and  a  range  of  cultural,  scientific, 
wildlife  conservation  and  recreational  opportuni- 
ties are  now  available.  Some  key  problems  still 
needing  to  be  resolved  are:  severely  eroding  shore- 
lines sectors,  water  quality  and  associated  beach 
contamination,  sedimentation  problems,  and  shore 
and  island  land  use  management  decisions.  Overall, 
there  has  been  a  fairly  successful  wedding  between 
recreational  and  conservation  interests.  (Fish-PTT) 
W89-10663 


Water  Quality  Control — Group  5G 

NEW  HORIZON  FOR  WATER  QUALITY  IN 
JAPAN, 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-10692 


WASTE  MANAGEMENT:  A  LOOK  TO  THE 
FUTURE, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Solid  Waste  and  Emergency  Re- 
sponse. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 10693 


IMPACT  ASSESSMENT  OF  ACID  DEPOSI- 
TION CONTROL  BILLS:  AN  EVALUATION  OF 
SELECTED  MODELS, 

Cincinnati  Univ.,  OH.  School  of  Planning. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10700 


REDUCTION  OF  ACID  GENERATION  IN 
MINE  TAILINGS  THROUGH  THE  USE  OF 
MOISTURE-RETAINING  COVER  LAYERS  AS 
OXYGEN  BARRIERS, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

R.  V.  Nicholson,  R.  W.  Gillham,  J.  A.  Cherry,  and 
E.  J.  Reardon. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
26,  No.  1,  p  1-8,  February  1989.  7  fig,  1  tab,  27  ref. 

Descriptors:  'Mine  wastes,  *Acid  mine  drainage, 
'Water  pollution  control,  'Soil  water,  Sulfides, 
Oxygenation,  Covers,  Design  criteria,  Waste  dis- 
posal, Ficks  law,  Performance  evaluation. 

Acid  production  in  sulfidic  tailings  can  cause 
severe  degradation  of  water  quality  in  both  subsur- 
face and  surface  systems.  The  availability  of  gase- 
ous oxygen  and  the  rate  of  diffusion  of  oxygen 
through  the  open  pore  spaces  in  the  upper  zone  of 
the  tailings  are  the  critical  factors  controlling  the 
rate  of  acid  generation.  Acid  generation  can  be 
reduced  by  applying  a  fine-grained,  nonreactive 
cover  layer  to  the  tailings  surface.  The  key  process 
involves  moisture  retention  by  capillary  forces  so 
that  near-saturated  conditions  can  be  maintained 
even  when  the  cover  layer  occurs  at  several  meters 
above  the  water  table.  Textured  layering  of  fine 
over  coarse  materials  improves  moisture  retention 
in  the  fine  layer  when  infiltration  exceeds  evapo- 
transpiration.  The  application  of  such  a  cover  layer 
theoretically  can  reduce  oxygen  diffusion  coeffi- 
cients and  rates  of  acid  generation  of  up  to  four 
orders  of  magnitude.  This  can  represent  a  substan- 
tial difference  in  the  potential  treatment  costs  of 
tailings  seepage.  Simplified  calculations  based  on 
Fick's  first  law  can  be  applied  to  preliminary  labo- 
ratory measurements  of  diffusion  characteristics  of 
potential  cover  materials  to  evaluate  their  effec- 
tiveness in  reducing  acidification.  These  concepts 
and  methods  provide  an  initial  evaluation  before 
field-scale  testing  of  cover  performance.  (Author's 
abstract) 
W89- 10744 


SEPARATE  DISSOLVED  AND  PARTICULATE 
TRACE  METAL  BUDGETS  FOR  AN  ESTUA- 
RINE  SYSTEM:  AN  AID  FOR  MANAGEMENT 
DECISIONS, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-10756 


REGULATORY  CONTEXT  FOR  CUMULATIVE 
IMPACT  RESEARCH, 

Dynamac  Corp.,  Rockville,  MD. 

For  primary   bibliographic   entry   see   Field   6G. 

W89-10781 


BIOMANIPULATION     IV:     DENSITY     AND 
FEEDING    ACTIVITY    OF    PLANKTIVOROUS 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 

FISH  (BIOMANIPULACJA.  IV:  ZAGESZC- 
ZENIE  I  AKTYWNOSC  POKARMOIVA  RYB 
PLANKTONOZERAYCH), 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 

A.  Jachner. 

Wiadomosci  Ekologiczne  WEKLAF,  Vol.  34,  No 

2.  p  143-163,  1988.  4  fig,  6  tab,  101  ref.  English 

summary. 

Descriptors:  'Limnology,  'Biomanipulation, 
•Aquatic  productivity,  "Lake  restoration,  *Fish 
conservation,  Ecology,  Fish  behavior,  Diurnal  dis- 
tribution, Feeding  rates,  Plankton,  Larval  growth 
stage,  Predation,  Zooplankton,  Life  cycles,  Litto- 
ral environment,  Algal  control,  Population  density, 
Mortality,  Daphnia,  Europe. 

Papers  were  reviewed  concerning  some  aspects  of 
fish  ecology  and  biology,  which  seem  to  be  impor- 
tant in  the  biomanipulation  approach  to  lake  recov- 
ery. Fish  community  structure,  abundance,  diurnal 
distribution,  and  feeding  intensity  should  be 
known.  Planktivorous  fish  species  can  be  divided 
into  three  groups:  (1)  species  which  are  planktivo- 
rous at  larvae  and  fry  stages  (the  majority  of  the 
European  species)  and  are  considered  as  bentivor- 
ous  or  predatory,  (2)  species  which  usually  feed  on 
zooplankton  for  the  first  year  of  their  life  or 
longer,  and  (3)  species  which  are  planktivorous  for 
their  whole  life.  Species  which  belong  to  the  first 
group  do  feed  on  littoral  cladocerans.  Species  from 
the  second  and  third  groups  prey  upon  limnetic 
zooplankton,  thus  being  important  in  controlling 
the  density  of  big  filtrators  in  offshore  waters.  Fish 
as  visual  predators  choose  the  biggest  and  the  most 
visible  species  of  zooplankton,  thus  influencing  the 
ability  of  the  zooplankton  community  to  control 
algal  density.  Young  fish  are  known  to  start  zoo- 
plankton feeding,  and  then  to  increase  first  the  size 
of  ingested  prey  and,  after  developing  skills  and 
morphology,  they  become  more  efficient  preda- 
tors. Density  of  planktivorous  fish  depends  on 
zooplankton  density  and  on  density  of  predators. 
Density  of  planktivorous  stages,  i.e.,  larvae  and 
fry,  of  the  common  fish  species  seem  to  be  about 
100  times  higher  than  that  of  older,  non-planktivo- 
rous  stages.  Taking  into  account  high  mortality  of 
young  stages,  the  density  of  planktivorous  fish  is 
higher  than  it  would  appear  from  fishery  data.  The 
main  goal  of  biomanipulation  then,  would  be  to 
reduce  the  number  of  young  fish  to  the  level 
allowing  Daphnia  to  develop  to  the  densities,  that 
would  be  able  to  keep  algae  under  control.  (Fish- 
PTT) 
W89- 10805 


REALITIES  OF  WELLHEAD  PROTECTION, 

Caswell,  Eichler  and  Hill,  Inc.,  West  Topsham 

VT. 

B.  Caswell. 

Water  Well  Journal  WWJOA9,  Vol.  43,  No  4   p 

36-39,  April  1989.  6  fig. 

Descriptors:  'Water  policy,  'Maine,  'Water  pollu- 
tion prevention,  'Wellhead  protection,  'Water  re- 
sources development,  'Aquifer  management,  'En- 
vironmental protection,  'Land  use,  'Aquifer  char- 
acteristics, Hydrologic  data  collections,  Water  dis- 
tricts, Potable  water,  Glacial  aquifers,  Clays,  River 
flow,  Pump  wells,  Drilling,  Municipal  water,  Site 
selection,  Recharge,  Observation  wells,  Water 
level,  Precipitation,  Aerial  photography,  Maps, 
Pathogens,  Public  participation. 

With  the  technical  information  that  an  aquifer 
study  provides,  the  supplier  and  consumer  can 
jointly  formulate  and  adopt  realistic  and  practical 
protective  strategies.  In  the  case  of  the  water  dis- 
trict that  serves  Lincoln,  Maine,  a  detailed  hydro- 
geologic  investigation  of  the  municipal  groundwat- 
er resource  was  performed.  The  district  obtains  its 
potable  water  from  a  glacial  esker  aquifer  flanked 
by  clay  deposits.  Three  production  wells  are  situat- 
ed on  the  northeast  flank  of  the  esker,  where  the 
sand  and  gravel  is  in  direct  contact  with  the  Pe- 
nobscot River  and  the  clay  beds  of  the  small 
streams  emptying  into  the  river.  The  exposed  esker 
gravel  and  possibly  flow  from  the  river  provide 
aquifer  recharge.  Recently,  a  test  drilling  program 
was  undertaken  for  the  dual  purpose  of  locating  a 
new  municipal  well  site  and  for  fulfilling  the  well- 
head   protection    requirements   mandated   by   the 


state.  Fourteen  observation  wells  and  one  pump 
testing  well  were  installed  and  tested  along  with 
the  existing  production  wells.  Local  water  levels 
and  precipitation  were  measured,  and  all  of  the 
data  were  analyzed  along  with  aerial  photographs 
and  field  maps  to  define  the  aquifer  boundaries  and 
to  determine  the  geologic  and  hydraulic  character- 
istics of  the  esker  aquifer.  One  measure  of  the 
relative  importance  of  a  recharge  area  is  a  200-day 
time-of-travel  zone,  proposed  to  be  adopted  by 
Maine,  that  would  define  the  area  from  which 
groundwater  will  reach  a  pumping  well  within  a 
period  of  200  days,  presumably  the  longest  time 
that  a  pathogenic  organism  can  live  in  groundwat- 
er. For  the  Lincoln  well,  the  200-day  travel  time 
boundaries  are  located  within  the  esker,  making 
public  control  of  the  land  overlying  the  esker 
critical.  Ultimately,  making  wellhead  protection 
area  requirements  work  will  depend  on  a  correct 
combination  of  hydrogeologic  information,  public 
understanding  and  cooperation,  and  water  district 
operation  of  the  groundwater  resource.  Lincoln 
has  the  difficult  job  of  making  practical  and  politi- 
cal realities  fit  the  newly  understood  hydrogeologi- 
cal  realities.  (Fish-PTT) 
W89- 10807 


FAST  TRACKING  MILITARY  WASTE, 

Haley  and  Aldrich,  Inc.,  Cambridge,  MA. 

W.  E.  Stimpson. 

Civil  Engineering  CEWRA9,  Vol.  59,  No.  4,  p  36- 

39,  April  1989.  1  fig. 

Descriptors:  'Cleanup,  'Contracts,  'Bedford, 
'Groundwater  pollution,  Solvents,  Chlorinated 
hydrocarbons,  Infiltration,  Decontamination,  Mon- 
itoring, Regulations,  Legal  aspects,  Massachusetts. 

Within  three  years  of  the  first  feasibility  study, 
contracts  have  been  awarded  to  clean  up  disposal 
sites  at  the  Hanscom  Air  Field  in  Bedford,  MA, 
contaminated  by  spent  fuels,  paint  thinners,  sol- 
vents, solid  wastes,  and  other  combustible  liquids. 
The  primary  contaminant  is  trichloroethylene, 
found  in  concentrations  ranging  from  0.5%  in  the 
soil  and  0.1%  in  the  groundwater.  The  remedial 
action  plan  calls  for  pumping  contaminated 
groundwater  to  a  central  treatment  plant  located 
up  to  a  mile  away.  Since  the  state  would  not  allow 
discharge  of  any  contaminants  to  the  air,  air  strip- 
ping and  off-gas  treatment  would  be  used  to  treat 
an  estimated  300  gpm  of  water.  Treated  ground- 
water would  be  pumped  back  to  two  of  the  water 
disposal  sites.  The  treated  water  would  be  infiltrat- 
ed into  the  ground  to  flush  remaining  contamina- 
tion from  the  soil.  Open  infiltration  basins  could 
not  be  used  because  they  would  probably  attract 
birds;  therefore,  a  radial  infiltration  system  was 
devised  to  provide  uniform  distribution  of  water. 
(Doria-PTT) 
W89-10817 


BUILDING  A  BETTER  LANDFILL  LINER, 

McClelland  Engineers,  Inc.,  Houston,  TX. 

B.  R.  Elsbury,  and  G.  A.  Sraders. 

Civil  Engineering  CEWRA9,  Vol.  59,  No.  4,  p  57- 

59,  April  1989.  3  fig,  2  tab. 

Descriptors:  'Linings,  'Landfills,  'Clays,  'Perme- 
ability, Construction,  Ponds,  Performance  evalua- 
tion, Field  tests,  Leakage,  Compaction,  Soil  types, 
Moisture  content,  Regulations. 

Experiments  were  undertaken  to  identify  the  fac- 
tors that  affect  the  permeability  of  compacted  soil 
liners,  to  analyze  a  liner  constructed  with  full-sized 
construction  equipment,  and  to  determine  whether 
the  laboratory  tests  now  in  use  can  accurately 
predict  field  performance.  A  clay  landfill  liner  was 
constructed  and  tested.  In  general,  the  specimens 
compacted  in  the  laboratory  were  poor  indicators 
of  actual  field  performance;  the  tests  of  clay 
matching  the  density  and  moisture  content  of  what 
was  used  in  the  field  liner  underestimated  its  per- 
meability by  up  to  100,000  times.  It  is  concluded 
that  builders  of  landfills  cannot  rely  on  traditional 
criteria  if  they  are  going  to  produce  a  liner  that 
meets  standards.  Soil  clods  must  be  eliminated  and 
lifts  properly  bonded.  While  liner  materials  must 
still  be  tested  in  the  field  for  density,  moisture, 
grain  size,  and  plasticity,  careful,  full-time  observa- 


tion of  construction  is  probably  a  more  important 
factor.  Federal  regulations  require  engineers  to 
conduct  in  situ  permeability  tests  on  landfills  des- 
tined to  be  used  for  hazardous  waste,  so  many  in 
that  field  already  apply  this  simple  principle.  How- 
ever, such  tests  are  not  commonly  done  at  sites  for 
the  disposal  of  nonhazardous  materials.  Thus, 
paying  special  attention  to  the  destruction  of  soil 
clods  and  the  consolidation  of  lifts  may  substantial- 
ly improve  the  liners  of  such  landfills,  and  better 
protect  the  quality  of  our  groundwater.  (Doria- 
PTT) 
W89-10819 


HYDROGEOLOGY  COMES  TO  THE  SUR- 
FACE, 

Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  2F. 

W89- 10820 


DETERMINATION  OF  THE  CRITICAL  LOCA- 
TIONS IN  A  STOCHASTIC  STREAM  ENVI- 
RONMENT, 

Wyoming  Water  Research  Center,  Laramie. 

Y.  K.  Tung. 

Ecological  Modelling  ECMODT,  Vol.  45,  No.  1,  p 

43-61,  February  1989.  3  fig,  6  tab,  27  ref. 

Descriptors:  'Water  pollution  control,  'Stochastic 
hydrology,  'Streams,  'Dissolved  oxygen,  'Hydro- 
logic  models,  Water  quality,  Mathematical  equa- 
tions, Mathematical  studies,  Distribution,  Water 
quality  standards,  Correlation  analysis,  Environ- 
mental protection,  Model  studies. 

In  a  deterministic  stream  system  with  dissolved 
oxygen  (DO)  problems,  the  critical  point  repre- 
sents a  unique  location  at  which  the  DO  concen- 
tration is  at  its  minimum.  From  a  regulatory  view- 
point, it  is  this  critical  location  which  would 
present  the  greatest  threat  to  violate  the  water 
quality  standards.  Therefore,  to  appropriately  pro- 
tect the  stream  environment  from  excessive  DO 
depletion,  the  ability  to  determine  the  critical  loca- 
tion deserves  great  attention.  Four  potentially 
usable  criteria  are  presented  for  determining  the 
critical  locations  in  a  stochastic  stream  environ- 
ment. Among  the  four,  it  would  seem  that  the 
critical  location  determined  by  the  criteria  of  the 
maximum  probability  of  violating  a  minimum 
water  quality  standard  or  the  most  likely  point  to 
be  critical  would  be  the  most  appealing  from  a 
practical  viewpoint.  The  critical  locations  deter- 
mined by  the  criteria  were  the  downstream  loca- 
tions (miles)  where  the  maximum  DO  deficit 
occurs.  Therefore,  more  effort  should  be  given  in 
attempting  to  identify  an  accurate  distribution  for 
that  location  if  such  a  criterion  is  to  be  used.  It 
should  be  pointed  out  that  in  a  limited  study  made 
by  Tung  and  Hathhorn,  a  two-parameter  gamma 
distribution,  in  a  majority  of  the  cases  considered, 
best  described  the  random  characteristics  of  down- 
stream locations.  (Doria-PTT) 
W89-10822 


RECLAMATION  OF  ACID  WATERS  USING 
SEWAGE  SLUDGE, 

Freshwater     Biological     Association,    Ambleside 

(England). 

W.  Davison,  C.  S.  Reynolds,  E.  Tipping,  and  R.  F. 

Needham. 

Environmental  Pollution  ENPOEK,  Vol.  57,  No. 

3,  p  251-274,  1989.  8  fig,  2  tab,  25  ref. 

Descriptors:  'Lake  restoration,  'Acidic  water, 
•Sludge  utilization,  'Neutralization,  Sediments, 
Pyrite,  Oxidation,  Calcium  hydroxide,  Quarries, 
Sulfates,  Sulfides,  Chemical  reactions,  Chemical 
reduction.  Incubation,  Phytoplankton,  Plankton, 
Vegetation,  Insects,  Fertilizers,  Carbonates,  Alu- 
minum, Trace  metals. 

An  exhausted  sand  quarry  which  had  filled  with 
acid  water  (pH  3)  from  the  oxidation  of  pyrite  was 
treated  with  calcium  hydroxide  to  neutralize  the 
water  (pH  8),  and  sewage  sludge  to  prevent  further 
ingress  of  acid.  The  water  remained  neutral  for  2 
years,  an  appreciable  quantity  of  base  being  gener- 
ated by  the  reduction  of  sulfate  to  sulfide  in  the 
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anoxic  sediment  formed  by  the  sewage  sludge. 
Incubation  experiments  showed  that  the  sewage 
sludge  had  a  large  capacity  for  sulfate  reduction, 
which  was  equally  efficient  in  acid  or  neutral 
waters  and  that  the  areal  rate  of  consumption  was 
sufficiently  fast  to  neutralize  all  incoming  acid,  if  at 
least  50%  of  the  lake  bed  was  covered  with  sludge. 
Throughout  the  course  of  the  field  investigations, 
there  was  no  foul  smell,  and  the  lake  was  quickly 
colonized  by  phytoplankton,  macrophytes,  and  in- 
sects. To  ensure  permanent  reclamation,  phosphate 
fertilizer  could  be  added  once  the  initial  supply  has 
been  consumed.  Neutralization  removed  trace 
metals  from  the  system,  presumably  due  to  forma- 
tion of  insoluble  oxyhydroxide  and  carbonates. 
The  solubility  of  aluminum  was  apparently  con- 
trolled by  a  basic  aluminum  sulfate.  (Doria-PTT) 
W89- 10826 

CONCEPTUAL  MODEL  OF  GENETIC  REGU- 
LATION OF  MERCURY  BIOGEOCHEMICAL 
CYCLING,  „,      _       _. 

Electric  Power  Research  Inst.,  Palo  Alto,  CA. 
R.  A.  Goldstein,  B.  H.  Olson,  and  D.  B.  Porcella. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  p  957-964,  1988.  4  fig,  9  ref. 

Descriptors:  *Water  pollution  treatment,  ♦Bio- 
chemistry, *Path  of  pollutants,  'Genetic  engineer- 
ing 'Aquatic  environment,  'Biological  engineer- 
ing', 'Model  studies,  'Water  quality  management, 
•Mercury,  'Biotransformation,  Heavy  metals,  Mi- 
crobiological studies,  Bioaccumulation,  Toxicity. 

As  a  result  of  the  many  advances  in  molecular 
genetics  over  the  last  decade,  there  exists  the  po- 
tential to  manage  toxic  substances  in  the  environ- 
ment through  the  manipulation  of  specific  genetic 
determinants  of  indigenous  microbial  communities. 
This  potential  is  based  on  the  ability  to  identify 
distinct  sequences  of  genes  (operons)  which  con- 
trol specific  environmental  processes.  By  altering 
the  density  of  these  operons  in  the  environment 
and  the  percentage  of  them  that  are  functioning 
(expressed),  the  process  rates  that  they  control  can 
be  changed.  The  study  of  the  interaction  of  genes 
with  the  environment  has  been  termed  genetic 
ecology.  There  exists  a  potential  to  manage  the 
cycling  of  mercury  within  aquatic  ecosystems  by 
in  situ  manipulation  of  the  genetic  determinants  of 
indigenous  microorganisms.  The  objective  is  to 
reduce  the  availability,  accumulation,  and  potential 
toxicity  of  mercury  to  macrobiota.  Manipulation  is 
directed  towards  changing  the  potential  and  ex- 
pression of  specific  sets  of  genes,  such  as  those  that 
regulate  the  demethylation  of  mercury  or  its  re- 
duction from  the  ionic  to  elemental  form.  (Au- 
thor's abstract) 
W89- 10834 

DEVELOPING  A  METHODOLOGY  FOR  IN 
SITU  MEASUREMENTS  OF  LOW  PERME- 
ABILITY SUITABLE  FOR  HAZARDOUS- 
WASTE  LANDFILL, 

Bureau  de  Recherches  Geologiques  et  Mmieres, 

Orleans  (France). 

For  primary  bibliographic  entry  see  Field  5E. 

W89-10840 


INCORPORATION  OF  BIOLOGICAL  INFOR- 
MATION IN  WATER  QUALITY  PLANNING, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

D.  L.  Courtemanch,  S.  P.  Davies,  and  E.  B. 
Laverty. 

Environmental  Management  EMNGDC,  Vol.  13, 
No.  1,  p  35-41,  January/February  1989.  2  tab,  20 
ref. 

Descriptors:  'Ecological  effects,  'Water  quality 
management,  'Planning,  'Standards,  Biological 
properties,  Wastewater  treatment,  Rivers,  Streams, 
Aquatic  life,  Water  quality,  Lakes,  Ponds,  Envi- 
ronmental policy,  Maine. 

Progress  toward  the  goal  of  restoring  integrity  to 
the  water  in  the  United  States  has  been  difficult  to 
assess.  This  difficulty  may  arise  from  the  type  of 
regulatory  policy  that  has  been  traditionally  used. 
With  the  advent  of  widespread  wastewater  treat- 


ment, the  use  of  a  planning  approach  employing 
receiving  water  impact  standards  may  offer  a  more 
practical  and  direct  means  of  defining  and  assessing 
integrity.  Biological  community  response  is  shown 
to  offer  an  integrated  approach  to  implementing 
and  evaluating  water  quality  management  policy. 
The  state  of  Maine  has  revised  its  water  quality 
law  by  utilizing  biological  community  response  to 
assess  integrity.  This  law  is  presented  as  a  model 
that  employs  impact  measures  and  a  planning  ap- 
proach for  the  implementation  of  water  quality 
management  policy.  (Author's  abstract) 
W89- 10846 

COMPOSITION  AND  DISTRIBUTION  OF  THE 
MACROZOOBENTHOS  OF  THE  RIVER 
STRUMA  (C'STAV  I  RAZPREDELENIE  NA 
MAKROZEESBENTOSA), 

Bulgarian  Academy  of  Sciences,   Sofia.   Inst,  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-10855 

PROCEEDINGS  OF  THE  43RD  INDUSTRIAL 
WASTE  CONFERENCE. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-10858 

DEVELOPMENT  OF  A  COMPUTERIZED 
MODEL  FOR  WASTE  REDUCTION  ALTERNA- 
TIVES, 

Illinois  State  Water  Survey  Div.,  Savoy.  Hazard- 
ous Waste  Research  and  Information  Center. 
For  primary  bibliographic   entry  see   Field   5D. 
W89- 10862 

BIODEGRADATION  OF  STYRENE  IN  SOIL, 

International  Technology  Corp.,  Knoxville,  TN. 
P.  D.  Kuhlmeier. 

IN-  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  67-73,  4  fig,  4  tab,  7  ref. 

Descriptors:  'Cleanup  operations,  'Biodegrada- 
tion,  'Soil  contamination,  'Styrenes,  Biological 
treatment,  Organic  compounds,  Soil  treatment, 
Biochemical  oxygen  demand,  Temperature,  Micro- 
biological studies,  Hydrogen  ion  concentration. 

A  tanker  truck  spill  of  approximately  4900  gallons 
of  styrene  monomer  into  permeable  soils  prompted 
the  initiation  of  a  study  to  determine  the  feasibility 
of  using  in  situ  biological  techniques  to  remediate 
the  site.  Styrene  collected  from  two  recovery  wells 
was  used  for  the  bench-scale  study.  Site  matrix 
groundwater  samples  were  taken  from  the  vacuum 
recovery  system  periodically  in  an  effort  to  moni- 
tor ongoing  treatment.  Soil  core  samples  taken 
from  the  local  area  served  as  the  host  media  for 
column  testing.  Microorganisms  adapted  to  styrene 
were  imported  from  a  wastewater  treatment 
lagoon  of  a  chemical  company  that  was  treating 
water  containing  styrene.  Several  conclusions  can 
be  drawn  from  the  bench  and  field  programs  con- 
ducted: (1)  at  20  C,  styrene  may  be  reduced  at 
bench  scale  from  a  mean  concentration  of  70  mg/L 
to  below  the  limit  of  detection  within  25  hrs;  (2) 
once  a  microbial  population  is  acclimated  to  sty- 
rene substrate,  mean  concentrations  of  styrene  may 
be  reduced  to  below  detection  limits  in  approxi- 
mately 10  hrs.  Field  results  show  average  concen- 
trations of  styrene  may  be  lowered  to  at  least  0.05 
mg/L  economically;  (3)  based  on  a  comparison  of 
the  ultimate  biochemical  oxygen  demand  and  the 
theoretical  oxygen  demand,  styrene  was  complete- 
ly oxidized  to  carbon  dioxide  and  water  without 
the  accumulation  of  incomplete  oxidation  product; 
and  (4)  it  was  observed  from  the  field  cleanup  that 
the  optimal  pH  and  the  minimum  temperature 
range  for  significant  biological  activity  were  6  to 
7.5,  and  50  to  55  C,  respectively.  (See  also  W89- 
10858)  (Lantz-PTT) 
W89-10867 


EFFECT  OF  BACTERIA  ADDITION  ON  BIO- 
DEGRADATION OF  TOLUENE  IN  SUBSUR- 
FACE SOILS, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 
Civil  Engineering. 

W.  S.  Farmer,  K.  G.  Robinson,  and  J.  T.  Novak. 
IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
Michigan,  1989.  p  75-81,  8  fig,  3  tab,  7  ref. 

Descriptors:  'Fate  of  pollutants,  'Bacteria,  'Bio- 
degradation,  'Toluene,  'Soil  contamination,  Bio- 
logical treatment,  Adsorption,  Hydrogen  peroxide, 
Microbiological  studies,  Organic  compounds. 

Toluene  is  readily  and  extensively  adsorbed  when 
added  to  soil  systems.  After  an  initial  fast  adsorp- 
tion, the  aqueous  concentration  continues  to  de- 
crease at  a  much  slower  rate.  Thus,  adsorption  of 
toluene  appears  to  be  a  two-stage  process.  When 
oxygen  is  limited,  the  extent  of  biodegradation  was 
shown  to  be  proportional  to  the  amount  of  H202 
added.  Attention  must  be  given  to  excessive  con- 
centrations of  H202  due  to  the  possibility  of  toxici- 
ty to  the  microorganisms.  Acclimated  microbes  are 
able  to  degrade  the  extractable  fraction  of  ad- 
sorbed toluene.  However,  a  small  unextractable 
portion  remains  undegraded.  Desorption  studies 
revealed  that  a  majority  of  the  adsorbed  toluene 
desorbs  rapidly  into  water.  However,  a  biological- 
ly unavailable  fraction  (approximately  5%)  remains 
bound  to  the  soil.  It  appears  that  the  microorga- 
nisms readily  degraded  the  aqueous  toluene  and 
subsequently  consume  the  bound  toluene  as  it  de- 
sorbs.  (See  also  W89- 10858)  (Lantz-PTT) 
W89-10868 

IN  SITU  VITRIFICATION  APPLICATIONS  TO 
HAZARDOUS  WASTES, 

MAECORP,  Inc.,  Homewood,  IL. 
S.  C.  Liikala. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  83-86,  1  tab,  3  ref. 

Descriptors:  'Water  pollution  treatment,  'Waste 
treatment,  'In  situ  vitrification,  'Hazardous 
wastes,  Electric  currents,  Soil  contamination,  Or- 
ganic compounds,  Inorganic  compounds. 

In  Situ  Vitrification  (ISV)  is  a  new  hazardous 
waste  remediation  alternative  for  contaminated  soil 
matrices.   ISV   utilizes  electrical  energy  to  melt 
contaminated  soils  into  a  durable  glass  form.  An 
electric    current    is    passed    between    electrodes 
placed  in  the  soil  which  creates  temperatures  high 
enough  to  melt  the  soil  and  produce  a  molten  mass. 
The  vitreous  zone  pyrolyzes  organic  compounds 
and  encapsulates  the  inorganic  compounds.  Proc- 
ess gases  emitted  from  the  melt  are  collected  and 
routed  through  a  process  gas  treatment  system. 
When  power  to  the  electrodes  is  shut  off,  the 
molten  mass  cools  into  a  glass  form  that  resembles 
natural  obsidian.   Subsidence  of  the  vitrification 
zone,  due  to  soil  densification,  is  then  covered  with 
clean  backfill.  The  advantages  of  using  ISV  in- 
clude: technology  demonstrated  at  field  scale;  ap- 
plicable to  a  wide  variety  of  soils  and  contami- 
nants; pyrolyzes  organics  and  encapsulates  inor- 
ganics; product  durable  over  geologic  time  period; 
no  threat  of  harm  to  the  public  from  exposure;  and 
application  available  for  barrier  walls  and  structur- 
al support.  The  use  of  ISV  on  a  large  scale  basis 
has  so  far  been  limited  to  the  nuclear  industry  but 
has  potential  for  widespread  applications  to  the 
hazardous  waste  field.   With  the  ever  changing 
regulations  for  the  disposal  of  hazardous  waste  in 
landfills,  and  the  increasing  positive  analytical  data 
of  ISV,  the  process  will  become  a  useful  source  for 
on-site  treatment  and  hazardous  waste  manage- 
ment needs  in  the  very  near  future.  (See  also  W89- 
10858)  (Lantz-PTT) 
W89- 10869 
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REMOVAL  AND  TREATMENT  OF  DIS- 
SOLVED AND  FLOATING  ORGANIC  COM- 
POUNDS IN  A  CONTAMINATED  GROUND- 
WATER, 
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Group  5G— Water  Quality  Control 

EDI  Engineering  and  Science,  Grand  Rapid,  MI. 
D.  E.  Strang,  S.  S.  Tawney,  and  T.  F.  Klumgp. 
IN:  Proceedings  of  (he  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  87-96,  8  fig,  2  tab. 

Descriptors:  *Water  pollution  treatment,  *Organic 
compounds,  'Groundwater  pollution.  Air  strip- 
ping, Volatilization,  Volatile  organic  compounds. 

The  removal  of  contaminants  from  groundwater 
by  air  stripping  at  the  Dow  Chemical  Company's 
Beaver  Creek  Site,  was  achieved  using  three  wells 
with  a  combined  pumping  capacity  of  300  gallons 
per  minute  (gpm),  treating  the  groundwater,  and 
disposal   of  the  effluent   into  an  on-site  seepage 
basin.  Since  no  surface  water  or  sanitary  sewer 
system  existed  nearby,  the  effluent  would  have  to 
be  discharged  to  groundwater.  Because  of  this,  the 
effluent   concentrations  of  benzene,   toluene  and 
ethyl  benzene  were  required  to  below  the  detec- 
tion limit,   1.0  micrograms/L.  Air  stripping  was 
selected  from  several  possible  treatment  options  as 
the  most  cost  effective  method  of  treatment.  The 
remediation  system  involves  pumping  300  gpm  of 
contaminated  groundwater  from  three  purge  wells 
to  the  first  of  the  two  air  stripping  columns.  The 
effluent  from  the  first  column  is  pumped  to  the  top 
of  the  second  column  for  final  treatment.  The  first 
column    was   designed   to   remove   an   estimated 
99.5%  of  the  contaminants,  leaving  effluent  con- 
centrations above  the  detection  limit  and  therefore 
not  acceptable   for  groundwater  discharge.   The 
second  column  was  to  be  used  as  a  polishing  unit, 
removing   contaminants  in   the   water  stream   to 
below   the   detection   limit.   The  treated   effluent 
from  the  second  column  is  pumped  through  under- 
ground piping  to  a  seepage  pond,  located  approxi- 
mately 300  ft  west  of  the  treatment  process.  Total 
surface  area  is  approximately  30,000  sq  ft.  The 
required  surface  area  was  determined  by  perform- 
ing a  standard  percolation  test  in  the  area.  Three 
free  product  recovery  wells  were  installed  to  cap- 
ture the  floating  product.  The  three  purge  well 
system  captured  the  highly  contaminated  portion 
of  the  plume,  while  Purge  Well  number  3,  located 
at  thet  edge  of  the  plume,  had  much  lower  corre- 
sponding concentrations.  The  process  is  yielding 
effluent  quality  below  detection  limits  and,  there- 
fore,   meeting    the    objectives    of   the    Remedial 
Action  Program  and  Regulatory  Agency  require- 
ments.  It   is  estimated   that   30,000  lbs  of  VOC 
contaminants  have  been  removed  from  the  dis- 
solved plume  between  September  1987  and  April 
1988.  Approximately  7,500  lbs  have  been  removed 
from  the  free  product  collection  system  since  April 
1,  1988.  (See  also  W89-10858)  (Lantz-PTT) 
W89-10870 


FIRST  'SITE'  FIELD  EVALUATION, 

HAZCON,  Inc.,  Brookshire,  TX. 
R.  Funderburk. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
Michigan,  1989.  p  97-100. 

Descriptors:  "Water  pollution  treatment, 
•Wastewater  treatment,  'Field  tests,  'Hazardous 
wastes,  Leaching,  Permeability,  Water  pollution 
treatment,  Permeability,  Soil  contamination,  Or- 
ganic compounds,  Zinc,  Lead,  Toluene. 

The  first  candidate  technology  has  been  tested 
under  the  EPA's  new  Superfund  Innovative  Tech- 
nology Evaluation  (SITE)  program.  It  was  a  so- 
lidification/stabilization process  developed  specifi- 
cally for  hazardous  waste  streams  with  high  organ- 
ic content.  The  HAZCON  process  for  solidifica- 
tion/stabilization of  hazardous  wastes  was  the  first 
candidate  tested  under  the  new  program.  Selection 
and  testing  was  due  to  HAZCON's  claim  to  be 
able  to  solidify  and  stabilize  highly  organic  hazard- 
ous waste  streams  that  other  processes  could  not 
treat  effectively.  The  following  are  the  most  signif- 
icant draft  conclusions  taken  from  the  EPA  report 
prepared  on  HAZCON:  (1)  permeabilities  of  the 
solidified  soils  were  very  low,  10  to  the  -8th  cm/ 
sec  to  nano-cm/sec,  which  is  well  below  the  10  to 
the  -7th  cm/sec  value  that  is  considered  in  the 
industry   to  be  impermeable;   (2)  the  unconfined 


compressive  strengths  of  the  solidified  cores 
ranged  from  200-1,500  pounds/sq  in;  (3)  the  toxici- 
ty characteristic  leaching  procedure  (TCLP) 
leaching  tests  of  the  solidified  soils,  which  con- 
tained up  to  100  mg/L  of  semivolatiles  and  even 
higher  concentrations  of  volatiles,  produced  very 
low  levels  of  metals,  volatiles,  and  semivolatiles  in 
the  leachates.  Essentially  all  values  were  below  1 
mg/L  which  should  allow  compliance  with  most 
regulations;  (4)  values  for  many  volatiles  and  phen- 
ols were  in  the  100-150  micrograms/L  range;  (5) 
except  for  lead  and  zinc,  all  metals  were  reduced 
to  their  detection  limits.  In  the  case  of  lead  and 
zinc,  their  values  were  just  above  detection  limits, 
in  the  range  of  30-50  microg/L.  Lead  was  present 
throughout  the  site  in  concentrations  up  to  24,000 
mg/L;  (6)  although  polychlorinated  biphenyls 
(PCBs)  were  found  throughout  the  site  in  an  aver- 
age concentration  of  80  mg/L,  quantification  of 
PCBs  in  the  leachate  was  not  possible;  and  (7) 
toluene,  injected  purposely  at  a  level  of  125  mg/L, 
was  detected  in  ranges  from  1.3  to  28  mg/L.  This 
is  significant  due  to  the  concentrated  nature  in 
which  the  toluene  was  injected  in  its  pure  state  by 
a  hand  pump.  (See  also  W89-10858)  (Lantz-PTT) 
W89-10871  ' 


VOLATILIZATION  OF  PERCHLOROETHY- 
LENE  FROM  STAGNANT  WATER  AND  SOIL, 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

R.  G.  Zytner,  N.  Biswas,  and  J.  K.  Bewtra. 
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Lafayette,    Indiana.    Lewis    Publishers,    Chelsea, 
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Descriptors:  'Volatilization,  'Polychlorinated  bi- 
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treatment,  'Soil  treatment,  'Soil  contamination, 
Chemical  treatment,  Organic  carbon,  Soil  proper- 
ties. 

The  methods  to  determine  the  volatilization  rates 
of  perchloroethylene  (PCE)  from  water  and  soil, 
and  the  mass  transfer  of  PCE  into  a  stagnant  body 
of  water,  are  presented.  The  volatilization  rate  of 
PCE  from  water  was  rapid  and  was  a  function  of 
the  area  to  volume  ratio.  Within  4.5  hrs,  >  95%  of 
the  PCE  had  volatilized  when  the  cross-sectional 
area/vessel  volume  was  81/m.  Also,  volatilization 
of  aqueous  PCE  applied  to  soil  was  very  rapid. 
However,  it  depended  not  only  on  the  area  to 
volume  ratio,  but  also  on  the  presence  of  organic 
carbon  and  the  concentration  of  PCE  applied.  It 
was  observed  that  the  greater  the  organic  carbon 
content,  the  more  PCE  was  adsorbed  on  soil,  and 
the  lower  was  the  volatilization  rate.  The  volatili- 
zation rate  indicates  that  if  all  the  PCE  is  dissolved 
in  water  immediately  after  it  enters  the  soil  or 
water,  no  cleanup  procedures  may  be  required 
because  the  chemical  will  very  quickly  volatilize 
into  the  atmosphere.  When  pure  PCE  was  applied 
to  the  soil,  the  volatilization  rate  was  very  low 
because  it  was  adsorbed  by  the  organic  carbon  in 
the  soil.  Thus,  the  organic  carbon  content  of  the 
soil  plays  a  significant  role  in  volatilization  of  pure 
PCE  and  soils  high  in  organic  carbon  content  may 
not  exhibit  a  measurable  volatilization  rate.  (See 
also  W89- 10858)  (Lantz-PTT) 
W89- 10872 
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The  remedial  design  process  for  the  New  Lyme 
Superfund  Site  project  included  preparation  and 
submittal  of  seven  deliverables  for  use  in  the  bid- 
ding process.  The  process  required  approximately 


one  year  to  implement.  Four  design  stages  were 
included  from  conceptual  through  preliminary, 
final,  and  bid  document  stage.  Throughout  this 
process,  approximately  75  to  100  people  outside  of 
Donohue  were  involved  in  the  review  of  the  deli- 
verables and  in  preparation  of  the  design  docu- 
ments. In  addition,  12  technical  disciplines  were 
involved  in  preparation  of  the  project  deliverables. 
The  cooperative  agreement  between  the  Corps  of 
Engineers  and  the  EPA,  in  conjunction  with  the 
design  review  process  implemented  by  the  Corps, 
provides  the  opportunity  to  take  advantage  of  the 
strengths  of  each  organization  involved.  The 
Corps  of  Engineers  system  is  evolving  to  adapt  to 
Superfund  requirements.  All  agencies  involved  in 
this  project  are  developing  and  evolving  improved 
methods  to  implement  the  Superfund  cleanup  re- 
quirements. Due  to  the  large  number  of  people 
involved  and  disciplines  represented  in  this  project, 
a  very  tight  discipline  control  system  was  required 
to  assure  that  design  goals  were  met.  Weekly  meet- 
ings were  held  during  the  design  process  to  assure 
that  the  project  proceeded  in  a  manner  consistent 
with  the  design  goals.  Continuous  interaction  with 
the  Corps  project  manager  was  required  to  handle 
day-to-day  issues  and  questions  arising  from  prepa- 
ration of  the  design  documents.  Continuous  inter- 
action facilitated  effective  use  of  the  design  meet- 
ing as  a  tool  to  review  all  of  the  documents  con- 
structively and  incorporate  the  hundreds  of  review 
comments  correctly.  Three  review  meetings  were 
held  during  the  design  process.  For  a  project  of 
this  magnitude,  these  design  review  meetings  were 
critical  to  meeting  the  goals  of  the  project.  The  use 
of  computer-aided  design  (CAD)  and  drafting  for 
this  project  was  important  because  of  the  large 
number  of  drawings  and  the  number  of  changes 
required  after  each  design  submittal  stage.  Ap- 
proximately 80  design  drawings  were  included  in 
the  construction  drawing  set.  Use  of  CAD  for  the 
preparation  of  these  drawings  allowed  for  changes 
to  be  made  quickly  after  each  design  review  meet- 
ing. The  project  would  have  required  several  addi- 
tional months  had  manual  drafting  been  used.  (See 
also  W89- 10858)  (Lantz-PTT) 
W89- 10873 


DESIGN  CONSIDERATIONS  FOR  A  WISCON- 
SIN PAPER  MILL  LANDFILL, 
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tion prevention,  'Landfills,  'Waste  disposal, 
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The  control  of  stormwater  runoff  is  an  essentia] 
component   for  an   environmentally   sound  oper- 
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ation  of  a  solid  waste  landfill.  Typically,  through 
the  use  of  cover  soils,  steep  side  slopes,  erosion 
controls,   vegetation,   and   drainage   systems,   the 
amount  of  stormwater  runoff  is  maximized,  there- 
fore, the  amount  of  leachate  generated  and  ulti- 
mately collected  for  treatment  (via  a  properly  de- 
signed liner),  is  minimized.  This  paper  is  a  case 
history  of  a  landfill  design  that  does  not  utilize 
typical  leachate  minimization  controls,  since  the 
volume  loss  associated  with  these  controls  was  not 
acceptable.   In  order  to   optimize  the   permitted 
landfill  space  and  maintain  compliance  with  State 
regulations,  a  state-of-the-art  leachate  containment, 
leachate  collection,  and  stormwater  containment 
system  was  incorporated  into  the  design  and  oper- 
ation of  the  landfill.  These  controls  were  facilitated 
by  the  availability  of  an  existing  on-site  permitted 
wastewater  treatment  system,  and  by  the  proper- 
ties  of  the    wastewater   treatment   plant   sludge 
(WTPS)  that  will  be  disposed  of  in  the  landfill. 
The  WTPS  was  shown  to  have  only  nominal  envi- 
ronmental effects  when  left  uncovered  (i.e.,  the 
WTPS  does  not  create  a  fire  hazard,  dust,  litter, 
odor  problem,  or  a  vector  problem  when  left  ex- 
posed), therefore,  a  variance  on  the  use  of  daily 
and   intermediate   cover   soil    was   granted.    The 
volume  typically  lost  to  cover  soils  and  sand  blan- 
ket drains  was  made  available  for  additional  WTPS 
disposal  through  a  filling  and  stormwater  control 
system,  and  the  use  of  geonets  and  geomembranes 
in  the  leachate  containment  system.  The  use  of 
both  geonets  and  geomembranes  the  thickness  of 
the  liner  system,  thereby  optimizing  the  capacity  of 
the  landfill  cell.  Specifically,  the  geonets  reduced 
the  thickness  of  the  sand  blanket  drain  in  the 
primary  collection  system  and  eliminated  the  use 
of  sand  in  the  secondary  collection  system.  The  use 
of  geomembranes  vastly  improved  the  liner's  con- 
tainment efficiency  without  a  measurable  volume 
loss.  The  improved  containment  also  reduced  the 
necessary  drainage  capacity  specification  of  the 
secondary  collection  system.  This  facilitated  the 
use  of  geonets  and  the  elimination  of  sand  as  a 
component  of  this  system.  (See  also  W89-10858) 
(Lantz-PTT) 
W89-10884 
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some  of  the  refuse  from  biological  activity.  It  is 
unclear  how  much  reduction  in  gas  production 
was  attributable  to  the  flyash.  Lime  appeared  to 
cause  an  increase  in  methane  concentrations  in  the 
gas  by  neutralization  of  C02,  and  to  increase  and 
stabilize  the  pH  of  the  leachate  in  the  optimum 
range  for  methane  formation;  pH  6.8-7.2.  Lime  and 
lime/flyash  injections  held  more  moisture  within 
the  refuse  mass-less  leachate  was  produced  in  the 
injected  cells.  There  was  no  appreciable  change  in 
leachate  quality  resulting  from  the  lime  injection  as 
measured  by  heavy  metals  concentrations  in  the 
leachate.  Injected  material  followed  the  path  of 
least  resistance  to  fill  void  spaces  in  the  refuse. 
This  resulted  in  many  pockets  of  slurry  which 
were  unreacted  after  the  17  month  project  period. 
One  time  injections  of  lime  and  lime/flyash  mix- 
tures are  not  capable  of  stopping  methane  produc- 
tion. (See  also  W89- 10858)  (Lantz-PTT) 
W89-10885 


Pressure  injection  grouting  of  lime  slurry  has  been 
used  for  a  variety  of  purposes.  In  recent  years  this 
technique  has  been  used  with  lime/flyash  slurries 
for  prevention  of  methane  gas  formation  and  stabi- 
lization at  sanitary  landfills.  In  the  landfills  the 
grout  is  injected  such  that  all  or  most  of  the  void 
space  is  filled  with  the  slurry.  Since  field  applica- 
tions of  this  method  have  simply  injected  as  much 
lime/flyash  slurry  as  possible,  there  is  no  indication 
of  the  actual  amount  of  lime  slurry  needed  to 
prevent  methane  gas  generation.  Due  to  the  diffi- 
culty in  developing  a  reliable  methane  collection 
system  it  is  not  practical  to  answer  these  questions 
at  a  field  site.  Therefore,  six  experimental  sanitary 
landfills  housed  in  the  US  EPA  Center  Hill  Solid 
and  Hazardous  Waste  Research  Facility  in  Cincin- 
nati, Ohio,  were  injected  with  lime  or  lime/flyash 
mixtures  to  evaluate  this  procedure  for  methane 
prevention.  Lime,  Ca(OH)2,  in  the  two  highest 
doses  appeared  to  exert  some  toxicity  to  the  meth- 
ane formers,  which  resulted  in  approximately  a 
44%  reduction  (as  compared  to  the  control  cell)  in 
total  gas  production.  Lime  in  lower  doses  also 
appeared  to  exert  some  toxicity  to  the  methane 
formers  but  was  only  able  to  reduce  gas  produc- 
tion to  75%  to  83%  of  the  control  cell.  Lime  plus 
flyash  (lime  in  a  lower  dose)  appeared  to  seal  off 
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Descriptors:  *Biodegradation,  *Acetonitrile, 
♦Wastewater  treatment,  *Water  pollution  treat- 
ment, *Pseudomonas,  Microbiological  studies, 
Bacteria,  Microbial  degradation. 

Nitrile  compounds  and  their  derivatives  are  used  in 
increasing  amounts  in  a  number  of  industrial  oper- 
ations as  chemical  solvents,  extractants  and  recrys- 
tallizing  agents.  Consequently,  there  is  also  a  con- 
comitant increase  in  the  dissemination  of  these 
chemicals  into  the  environment  via  the  industrial 
wastewater  streams.  Biodegradation,  the  microbial 
transformation  of  organic  compounds,  has  been 
recognized  as  an  effective  process  for  the  removal 
of  toxic  chemicals  from  the  environment.  In  this 
study,  among  the  60  soil  and  water  samples  drawn 
from  different  ecosystems,  only  sample  No.  16 
yielded  bacteria  capable  of  growth  on  acetonitrile 
as  sole  source  of  carbon  and  energy.  The  isolate 
was  rod  shaped,  gram  negative  bacteria  and  identi- 
fied as  Pseudomonas  aeruginosa.  The  bacterial  iso- 
late was  able  to  utilize  various  nitrile  compounds, 
however,  acrylonitrile,  benzonitrile,  malonitrile 
and  acrylamide  strongly  inhibited  growth  even  at 
lower  concentrations.  The  bacterial  isolates  readily 
oxidized  the  acetonitrile  up  to  25  micrograms/L, 
however,  respiration  was  strongly  inhibited  at  30 
microg/mL  of  the  substrate.  These  results  suggest 
that  the  bacterial  isolate  has  the  ability  to  utilize 
high  concentrations  off  acetonitrile,  as  sole  source 
of  carbon  and  energy.  The  authors  therefore  pro- 
pose that  this  isolate  might  be  exploited  to  grow  on 
nitrile  pollutants,  particularly  where  the  pollutant 
concentrations  are  high.  (See  also  W89- 10858) 
(Lantz-PTT) 
W89- 10886 
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While   economic   concerns  generally   determined 
whether  waste  reduction  technology  is  actually 
installed  or  not,  legislation  and  improved  technolo- 
gy figured  prominently  in  the  history  of  waste 
minimization.  During  the  first  quarter  of  this  cen- 
tury, the  public  health  community  perceived  bio- 
logical wastes  as  the  primary  health  threat.  Partly 
in  response  to  nuisance  legislation,  and  also  react- 
ing to  crisis  interruptions  in  raw  materials,  manu- 
facturers which  generated  putrescible  wastes  made 
significant  progress  in  reducing  their  effluent.  Fol- 
lowing the  First  World  War,  coke  wastes  and 
pickle  liquors  began  to  receive  close  scrutiny  by 
public    agencies    and    manufacturing    engineers. 
During  the  post-1930  era,  their  primary  goal  was 
to  find  marketable  by-products.  There  were  short- 
term  crisis-oriented  waste  reductions  efforts  during 
the    1940s,   but   the   Clean   Water   Act   of   1965 
prompted  a  renewed  interest  in  waste  reduction. 
An  economic  incentive  for  by-product  develop- 
ment has  always  existed,  but  the  cost  inherent  in 
finding  a  marketable  product  has  also  been  present. 
Nevertheless,    notable   achievements   were   made 
during  times  of  major  technological  innovation  and 
as  a  result  of  even  imperfect  legislation.  As  market 
incentives  are  developed  for  waste  reduction,  the 
historical  significance  of  technological  improve- 
ment and  pollution  control  legislation  must  be  re- 
membered.  Legislation  and  enforcement  spurred 
experimentation,  but  they  must  be  complemented 
by  viable  markets  for  by-products.  (See  also  W89- 
10858)  (Lantz-PTT) 
W89-10935 
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A  midwest  City  operates  two  Advanced 
Wastewater  Treatment  (AWT)  Facilities  which 
serve  approximately  700,000  people  in  two  coun- 
ties. Both  AWT's  include  the  processes  of  nitrifica- 
tion and  ozone  disinfection  following  conventional 
primary  sedimentation  and  bioroughing  trickling 
filter  processes.  In  addition  to  those  served  by  the 
treatment  facilities,  there  are  approximately 
300,000  additional  people  in  the  service  area  who 
utilize  septic  tanks  as  their  means  of  wastewater 
treatment  and  several  hundred  new  septic  tanks  are 
approved  for  installation  each  year.  One  of  the  two 
AWT's  has  been  the  approved  disposal  site  for  the 
area's  septage  for  many  years.  With  the  implemen- 
tation of  an  Industrial  Pretreatment  Program,  it 
became  necessary  for  the  City  to  address  the  po- 
tential problems  associated  with  the  disposal  of 
septage  at  the  AWT.  In  addition,  industrial 
wastewater  disposal  was  now  addressed  under  the 
'domestic  sewage  exclusion'  and  'permit  by  regula- 
tion' portions  of  the  Resource  Conservation  and 
Recovery  Act  (RCRA),  forcing  the  City  to  take  a 
closer  look  at  it's  septage  disposal  practices.  This 
study  investigates  a  means  of  effectively  regulating 
the  septage  haulers,  and  a  way  to  protect  the  AWT 
from  upsets  and  the  City  from  liability  for  accept- 
ing a  RCRA  hazardous  waste,  by  discussing  the 
following  relevant  issues:  (1)  the  City  had  no  data 
base  for  septage;  (2)  the  rates  charged  for  septage 
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Group  5G— Water  Quality  Control 

disposal  appeared  to  be  too  low;  (3)  the  existing 
system  for  billing  and  tracking  haulers  was  inad- 
equate; and  (4)  the  city  was  being  asked  to  accept 
hauled  wastes  which  were  neither  domestic  sep- 
tage  nor  RCRA  wastes  and  for  which  no  clear 
guidelines  for  screening  or  billing  existed.  (See  also 
W89- 10858)  (Lantz-PTT) 
W89-10937 


ACID      RAIN:      THE      EMERGING      LEGAL 
FRAMEWORK, 

Cornell  Univ.,  Ithaca,  NY.  Center  for  Environ- 
mental Research. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10966 


SCIENTIFIC  UNCERTAINTY,  AGENCY  INAC- 
TION, AND  THE  COURTS, 

New  York  State  Dept.  of  Law,  Albany. 
For  primary  bibliographic  entry  see  Field  6E. 
W89- 10968 


SOURCE-RECEPTOR  RELATIONSHIPS:  THE 
CANADIAN  EXPERIENCE, 

Atmospheric   Environment   Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 10973 


SOURCE-RECEPTOR  RELATIONSHIPS  AND 
CONTROL  STRATEGY  FORMULATION, 

Argonne  National   Lab.,   IL.   Environmental  Re- 
search Div. 
D.  G.  Streets. 

IN:  Acid  Rain:  The  Relationship  between  Sources 
and  Receptors.  Elsevier  Science  Publishers,  New 
York.  1988.  p  165-181,  9  fig,  1  tab,  35  ref.  DOE 
Contract  W-31-109-Eng-38. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
control,  *Acid  rain,  *Water  pollution  sources, 
Mathematical  models,  Lagrangian  method,  Euler- 
ian  method,  Mathematical  studies,  Air  pollution, 
Costs,  Atmospheric  chemistry,  Optimization,  At- 
mospheric physics,  Legislation. 

The  source-receptor  relationship  is  an  important 
outgrowth  of  current  understanding  of  the  physi- 
cal and  chemical  processes  occurring  in  the  atmos- 
phere.  Because  of  the  great  complexity  of  the 
atmosphere,  knowledge  of  this  relationship  is  limit- 
ed, therefore  limiting  the  formulation  of  a  control 
strategy.  Three  types  of  strategies  are  discussed: 
emissions-optimized,  in  which  one  seeks  to  reduce 
emissions   wherever  they  are  greatest;   cost-opti- 
mized,  in  which  one  seeks  to  reduce  emissions 
wherever  it  is  cheapest  to  do  so;  and  deposition- 
optimized,  in  which  one  seeks  to  reduce  emissions 
wherever  it  will  lead  to  the  most  cost-effective 
reduction  in  deposition  at  a  particular  receptor  site 
or  set  of  sites.  This  third  strategy  is  the  one  that 
takes  advantage  of  source-receptor  relationships. 
As  with  all  scientific  investigations,  control  strate- 
gy analysis  is  limited  by  the  tools  that  are  available. 
All  studies  performed  to  date  have  used  Lagran- 
gian atmospheric  transport  and  deposition  models. 
These  models  can  be  described  as  semiempirical,  in 
that  they  derive  their  credibility  in  part  from  de- 
scribing observations  rather  than  from  providing 
detailed  mechanistic  explanations  of  molecular  be- 
havior. More  advanced  Eulerian  models  are  under 
development,  but  their  comprehensive,  mechanis- 
tic  treatment   of  atmospheric  chemistry   imposes 
severe  computational  limitations  on  control  strate- 
gy analysis.  While  results  from  the  comprehensive 
Eulerian  models  are  anxiously  awaited,  efforts  to 
date    suggest    that    the    results    from    Lagrangian 
models  will  have  to  be  modified  in  light  of  nonlin- 
ear chemistry,  but  that  these  models  are  unlikely  to 
alter  the  broad  features  of  source-receptor  relation- 
ships. Of  the  50  or  more  bills  introduced  to  Con- 
gress since  1981  for  the  control  of  acid  rain,  only 
one  specifically  recognized  the  importance  of  the 
source-receptor  relationship  in  establishing  a  con- 
trol program.  (See  also  W89- 10965)  (Lantz-PTT) 
W89-10974 


MODELLING  NUTRIENT  RETENTION  BY  A 
REEDSWAMP  AND  WET  MEADOW  IN  DEN- 
MARK, 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 
Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  2H 
W89- 10982 


SOME  SIMULATION  MODELS  FOR  WATER 
QUALITY  MANAGEMENT  OF  SHALLOW 
LAKES  AND  RESERVOIRS  AND  A  CONTRI- 
BUTION TO  ECOSYSTEM  THEORY, 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 
Biomathematical  Lab. 
M.  Straskraba,  and  P.  Mauersberger. 
IN:  Wetland  Modelling.  Developments  in  Envi- 
ronmental Modelling,  12.  Elsevier  Scientific  Pub- 
lishing, New  York.  1988.  p  153-175,  5  fig,  1  tab,  47 
ref. 

Descriptors:  'Simulation  analysis,  'Shallow  water, 
•Limnology,  *  Water  quality  management,  'Lakes, 
'Model  studies,  'Reservoirs,  Czechoslovakia,  East 
Germany,  Hydrologic  models,  Theoretical  analy- 
sis, Ecosystems,  Optimization,  Performance  eval- 
uation, Dynamics,  Model  testing,  Thermodynam- 
ics, Comparison  studies,  Systems  analysis,  Water 
quality  standards,  Cost  analysis. 

Two  opposing  approaches  to  model  complexity 
exemplified  by  models  developed  for  shallow  flow- 
through  lakes  in  the  German  Democratic  Republic 
(GDR)  and  for  reservoirs  in  Czechoslovakia  are 
demonstrated:  detailed  realistic  models  with  many 
variables,  and  simple  but  more  general  models. 
The  models  were  successfully  applied  to  several 
actual  water  quality  problems.  Based  on  scenarios 
simulating  water  quality,  management  strategies 
were  made  for  Lake  Grosser  Muggelsee  and  reser- 
voirs in  Czechoslovakia,  East  Germany  and  the 
USSR.  By  including  costs  for  different  manage- 
ment options,  simulation  models  were  extended  to 
optimization  models.  They  calculate  explicitly  the 
least  cost  strategies  while  conserving  some  water 
quality  criteria.  Multiparametric  dynamic  optimi- 
zation methods  were  used  for  numerical  model 
solutions.  However,  inherent  inadequacies  of  the 
present  modeling  methodology  were  recognized. 
Ecosystems  possess  higher  order  dynamics  (self- 
adaptation  and  self-organization  capabilities)  usual- 
ly not  covered  by  the  models.  Most  functional 
relations  are  derived  empirically,  with  less  under- 
lying theory.  Two  theoretical  developments  to 
overcome  the  difficulties  are  outlined,  thermody- 
namic and  cybernetic.  Both  are  based  on  assumed 
optimality  criteria  for  ecosystem  behavior.  One 
utilizes  ideas  derived  primarily  from  physics  and 
chemistry  and  the  other  one  from  economy  and 
general  systems  theory.  A  recent  attempt  to  com- 
pare the  two  specific  approaches  in  detail  proved 
that  they  can  be  mutually  complementary.  Howev- 
er, both  independent  development  of  the  two  ap- 
proaches as  well  as  their  comparisons  must  contin- 
ue. (See  also  W89- 10975)  (Lantz-PTT) 
W89- 10983 


BIOLOGICAL  INDICATORS  OF  FRESHWA- 
TER POLLUTION  AND  ENVIRONMENTAL 
MANAGEMENT, 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5A 
W89- 10986 


REPORT  OF  THE  NATIONAL  WORKSHOP 
ON  INSTREAM  BIOLOGICAL  MONITORING 
AND  CRITERIA. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 10987 


THERMAL  MITIGATION  STUDY  COMPLI- 
ANCE WITH  THE  FEDERAL  AND  SOUTH 
CAROLINA  WATER  QUALITY  STANDARDS. 

Department  of  Energy,  Washington,  DC. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-011441. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Report  No.  DOE/SR-5003,  October  1984  137p 
40  fig,  23  tab,  5  ref,  append. 

Descriptors:  'South  Carolina,  'Savannah  River, 
•Water  quality  standards,  'Nuclear  reactors,' 
•Thermal  pollution,  'Water  pollution  control, 
'Water  quality  control,  Rubble  dams,  Cooling 
ponds,  Recirculated  water,  Stream  classification, 
Cooling  towers,  Powerplants,  Federal  jurisdiction, 
State  jurisdiction. 

In   November   1982,   the  Department  of  Energy 
(DOE)  was  notified  by  the  State  of  South  Caroli- 
na's  Department   of  Health   and   Environmental 
Control    (SCDHEC)    that    the    major    Savannah 
River  Plant  (SRP)  thermal  discharges  would  have 
to  attain  the  State  of  South  Carolina's  Class  B 
water  quality  standards  in  onsite  streams  rather 
than  in  the  Savannah  River.  These  major  thermal 
discharges  included  those  from  C-,  K-,  L~(then 
undergoing  refurbishment),  and  P-reactors  and  the 
D-area  coal-fired  power  plant.   In  this  Thermal 
Mitigation  Study,  a  three-step  screening  process 
was  used  to  determine  the  reasonable  compliance 
alternatives  that  could  be  implemented  for  C-and 
K-reactors  and  the  D-area  coal-fired  power  plant 
and    meet    existing    regulations.    The    three-step 
screening  process  included   the  identification   of 
possible  alternatives;  the  selection  of  feasible  com- 
pliance alternatives;  and  the  selection  of  reasonable 
compliance  alternatives.  In  identifying  and  screen- 
ing the  cooling  water  alternatives,  two  broad  cate- 
gories of  alternatives  were  identified.  These  includ- 
ed a  category  of  alternatives  that  could  comply 
explicitly  with  the  EPA's  water  quality  standards 
and  the  State  of  South  Carolina's  Class  B  water 
quality  standards,  and  a  category  of  alternatives 
such  as  rubble  dams,  spray  canals,  and  small  cool- 
ing lakes  that  could  provide  partial  thermal  mitiga- 
tion but  would  fall  short  of  meeting  Class  B  water 
quality  standards.  To  implement  these  alternatives, 
or  to  continue  the  current  cooling  water  systems,  a 
new  South  Carolina  stream  classification  would 
have  to  be  developed  by  completing  a  use-attain- 
ability analysis  as  required  by  EPA.  For  the  cate- 
gory of  cooling  water  alternatives  that  could  meet 
South  Carolina  Class  B  water  quality  standards, 
the  screening  process  was  used  to  select  the  most 
reasonable  compliance  alternatives  for  C-and  K- 
reactors  and   the  D-area  coal-fired  power  plant, 
and  included  the  same  five  basic  systems:  a  recircu- 
lating   cooling    tower,    a    once-through    cooling 
tower,  a  cooling  lake,  a  cooling  lake  followed  by  a 
once-through  cooling  tower,  and  a  once-through 
cooling  tower  followed  by  a  cooling  lake.  For  the 
D-area  coal-fired  power  plant,  the  reasonable  com- 
pliance  alternatives   selected    include   direct   dis- 
charge to  the  Savannah  River  and  increased  flow 
with  mixing  to  reduce  the  discharge  temperature. 
(Lantz-PTT) 
W89- 10992 


MICHIGAN      WATER      WELL      GROUTING 
MANUAL:  A  GUIDE  FOR  THE  CONTRACTOR, 

Michigan  Dept.  of  Public  Health,  Lansing.  Div.  of 

Water  Supply. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-I0989 


RESIDUAL  EXPLOSIVES  CRITERIA  FOR 
TREATMENT  OF  AREA  P  SOIL,  LOUISIANA 
ARMY  AMMUNITION  PLANT, 

Army    Biomedical    Research    and    Development 
Lab.,  Fort  Detrick,  MD. 
M.  J.  Small. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A197  799. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  8807,  May  1988.  59p,  5  fig,  6  tab, 
44  ref,  4  append. 

Descriptors:  'Explosives,  'Water  pollution 
sources,  'Water  quality  standards,  'Soil  contami- 
nation, 'Louisiana,  'Decontamination,  'Cleanup 
operations,  'Industrial  wastes,  Water  pollution  ef- 
fects, Groundwater  pollution,  Trinitrotoluene,  Cy- 
clotrimethylene  trinitramine,  Cyclotetramethylene 
tetranitramine,  Regulations,  Organic  compounds, 
Toxicity,  Military  reservations,  Surface  water,  In- 
cineration, Public  health. 
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From  about   1950  to   1980,  the  Louisiana  Army 
Ammunition   Plant,   near   Shreveport,   discharged 
wastewater  from  its  explosives  load,  assembly,  and 
packed  activities  into  a  complex  of  leaching  pits 
known  as  Area  P.  The  groundwater  under  Area  P 
has  been   found   to   contain   the   explosive   TNT 
(trinitrotoluene),  RDX  (cyclotrimethylene  tnmn- 
tramine),  and  HMX  (cyclotetramethylene  tetrani- 
tramine)  as  well  as  related  compounds.  The  Army 
plans  to  incinerate  soil  that  has  been  excavated 
from  this  area  to  a  limited  depth.  An  assessment  of 
this  plan  from  health  effects  viewpoint  was  re- 
quested, details  of  which  are  documented  in  this 
report.  Three  situations  were  addressed,  those  of 
potable  groundwater,  safety  of  surface  water  for 
aquatic    life,    and    future    construction    activities. 
State  regulations  require  the  uppermost  aquifer  to 
be  addressed  as  a  potential  water  supply;  at  Area 
P,  the  uppermost  aquifer  is  the  alluvial  aquifer. 
The  assessment  concluded  that  current  levels  of 
explosive  contamination  in  groundwater  probably 
exceed  acceptable  levels  of  drinking  water  quality. 
Thus,  an  evaluation  was  done  to  determine  residual 
soil  target  levels  for  treated  and  untreated  soil  at 
Area  P  that  would  provide  acceptable  levels  of 
drinking  water  quality.   For  most  explosives  in- 
volved, the  soil  target  levels  are  on  the  order  of  0.1 
to  1  mg/kg.  A  second  evaluation  led  to  a  set  of  soil 
levels  that  should  prevent  adverse  aquatic  effects 
in  the  nearest  surface  water.  TNT  and  RDX  levels 
in  surface  soil  and  drainage  ditch  soil  samples  are 
in  excess  of  these.  Thus,  the  proposed  removal  and 
treatment  of  the  top  foot  of  soil  in  Area  P  should 
be  undertaken.  (Lantz-PTT) 
W89-10997 


SELECTION  CRITERIA  FOR  MATHEMATI- 
CAL MODELS  USED  IN  EXPOSURE  ASSESS- 
MENTS: GROUND- WATER  MODELS, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Health  and  Environmental  Assess- 
ment. 

F.  Bond,  and  S.  Hwang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-248752. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/8-88/075,  May  1988.  225p,  2 
fig,  3  tab,  43  ref,  append.  EPA  Contract  68-01- 
6939. 

Descriptors:  *Population  exposure,  *Model  stud- 
ies, 'Standards,  'Mathematical  models,  'Ground- 
water management,  'Groundwater  movement, 
Comparison  studies,  Groundwater  pollution,  Hy- 
drologic  models,  Decision  making. 

Prior  to  the  issuance  of  the  Guidelines  for  Estimat- 
ing Exposures  in  1986,  the  US  EPA  published 
proposed  guidelines  for  public  review  and  com- 
ment. The  purpose  of  the  guidelines  is  to  provide  a 
general  approach  and  framework  for  carrying  out 
human  and  nonhuman  exposure  assessments  for 
specific  pollutants.  As  a  result  of  the  review  proc- 
ess, four  areas  were  identified  that  required  further 
research.  One  of  these  was  the  area  of  selection 
criteria  for  mathematical  models  used  in  exposure 
assessments.  The  purpose  of  this  document  is  to 
present  criteria  that  provide  a  means  for  selecting 
the  most  appropriate  mathematical  model(s)  for 
conducting  an  exposure  assessment  related  to 
groundwater  contamination.  General  guidelines 
and  principles  for  model  selection  criteria  are  pre- 
sented followed  by  a  step-by-step  approach  to 
identifying  the  appropriate  models  are  grouped 
into  categories  and  a  framework  is  provided  for 
selecting  the  appropriate  model(s)  based  on  the 
response  to  the  technical  criteria.  Brief  summaries 
of  all  the  currently  available  models  discussed  in 
this  report  are  contained  in  the  appendix.  Two  site- 
specific  example  problems  are  provided  to  demon- 
strate the  procedure  for  selecting  the  appropriate 
mathematical  model  for  a  particular  application. 
(Author's  abstract) 
W89-10998 


LOCATING     AND     REPAIRING     LEAKS     IN 
LANDFILL/IMPOUNDMENT  FLEXIBLE 

MEMBRANE  LINERS, 

Environmental     Protection    Agency,    Cincinnati, 

OH. 

R.  E.  Landreth. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-249651. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/1183,  August  1988. 
lip,  2  fig,  8  ref. 

Descriptors:  'Wastewater  lagoons,  'Liners,  'Ma- 
terials engineering,  'Maintenance,  'Landfills, 
'Water  pollution  prevention,  'Waste  disposal, 
Leaching,  Geomembranes,  Permselective  mem- 
branes, Permeability,  Electrical  properties,  Mem- 
brane liners,  Leakage,  Measuring  instruments, 
Electrodes,  Solid  wastes,  Hazardous  materials, 
Leachates,  Adhesives,  Sealants. 

Large  quantities  of  solid  and  hazardous  wastes 
generated  each  year  are  commonly  disposed  of  in 
landfills  and  surface  impoundments.  Because  the 
liquids  (leachates)  in  surface  impoundments  and 
landfills  are  frequently  toxic,  nearby  surface  water, 
groundwater,  and  soil  must  be  protected.   Geo- 
membrane  liners  (flexible  membrane  liners,  FMLs) 
are  often  used  to  form  an  impermeable  barrier  to 
prevent  migration  of  contaminant  liquids  to  nearby 
soil  and  water.  The  factory-fabricated  sheets  of 
polymeric  materials  are  seamed  together  at  a  field 
site  to  form  a  continuous  barrier  between  the  land- 
fill/impoundment (L/I)  waste  and  the  surrounding 
environment.  As  a  pollution  barrier  this  FML  must 
be  sound  and  without  defect.  The  accuracy  of 
surface   earth   potential   measurements   to   locate 
leaks  depends  on  several  factors.  The  presence  of 
instrument  noise,  poor  electrical  contact  between 
the  ground  and  the  electrodes,  localized  inhomo- 
geneities  of  the  surface  resistivity,  electrode  polar- 
ization noise,  and  the  presence  of  interfering  sig- 
nals such  as  electrical  power  line  interference  all 
serve  to  decrease  accuracy.  A  half-cell  electrode, 
which  reduces  polarization  noise  significantly,  was 
used   in   the   tests.    The   electrical    leak   location 
(ELL)  method,  adapted  to  make  surface  soil  poten- 
tial measurements  with  the  use  of  half-cell  elec- 
trodes, was  well  suited  for  locating  leaks  in  L/I 
FMLs  with   protective   soil  covers.   Small   leaks 
were  located  in  an  FML  covered  with  soil  without 
the  need  for  an  overlaying  conductive  layer  of 
liquid.  To  reduce  electrode  contact  noise,  the  elec- 
trodes were  inserted  into  the  soil  to  penetrate  the 
dry  surface  soil.  It  was  determined  that  surveys 
can  be  performed  after  the  protective  soil  is  put  in 
place  so  that  leaks  caused  by  placing  the  soil  can 
be  located.  The  methods  used  to  seam  and  test  the 
seam  quality  of  a  particular  FML  are  the  same 
ones   used   to   repair   that   FML.   FMLs   can  be 
seamed  with  the  use  of:  thermal  methods,  solvent 
methods,  adhesives,  and  tape  adhesives.  (Lantz- 
PTT) 
W89-11005 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

ECOLOGICAL  PLANNING:  A  POSSIBLE 
METHOD  FOR  THE  CHOICE  OF  AQUACUL- 
TURAL  SITES, 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrobiolo- 

gie  Marine. 

E.  Dutrieux,  and  O.  Guelorget. 

Ocean  &  Shoreline  Management,  Vol.  11,  No.  6,  p 

427-447,  1988.  9  fig,  4  tab,  28  ref. 

Descriptors:  'Lagoons,  'Aquaculture,  'Water  re- 
sources development,  'Systems  analysis,  'Manage- 
ment planning,  Ecosystems,  Environmental  protec- 
tion, Water  use,  Stages,  Mapping. 

A  methodology  is  presented  for  the  global  study  of 
the  lagoonal  ecosystem.  The  results  reveal  the 
potentialities  of  the  site,  regarding  various  types  of 
development  such  as  aquacultural  activities  or  the 
protection  of  the  site.  Investigations,  along  with  a 
bibfiographical  study,  enabled  adaptation  of  the 
methodology  of  ecological  planning  to  the  devel- 
opment of  the  lagoonal  site.  This  methodology 
follows  the  classic  three-stage  pattern,  as  follows: 
(1)  First  stage:  an  ecological  survey  of  the  lagoonal 
system,  using  a  list  of  descriptors  that  will  best 
express  the  complexity  of  the  system;  (2)  Second 


Stage:  use  of  the  ecological  survey  to  determine 
the  possibilities  of  the  milieu,  describing  the  vari- 
ous activities  envisaged  (aquacultural  development 
and  protection  of  the  site),  and  translated  in  terms 
of  potentialities  for  the  various  possible  uses;  and 
(3)  Third  Stage:  through  superimposition  (either 
cartographical  or  otherwise),  using  a  planning 
scheme  for  the  various  activities  in  the  lagoonal 
area,  and  taking  the  ecological  potentialities  of  the 
milieu  into  maximum  account.  (Author's  abstract) 
W89-10664 


INCORPORATION  OF  BIOLOGICAL  INFOR- 
MATION IN  WATER  QUALITY  PLANNING, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

For  primary  bibliographic   entry   see   Field   5G. 
W89- 10846 


PREPARING  A  REMEDIAL  DESIGN  FOR 
CLEANUP  OF  THE  NEW  LYME  SUPERFUND 
SITE, 

Donohue  and  Associates,  Inc.,  Sheboygan,  WI. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-10873 


DESIGN  OF  AN  EXPERT  SYSTEM  FOR 
EARLY  ENVIRONMENTAL  ASSESSMENT  OF 
MANUFACTURING  PROCESSES, 

Merck  Sharp  and  Dohme  Research  Labs., 
Rahway,  NJ. 

For  primary  bibliographic  entry  see  Field  5D. 
W89- 10905 


USING  A  WASTE  AUDIT  APPROACH  TO  DE- 
TERMINE WASTE  MANAGEMENT  ALTER- 
NATIVES AT  A  PRINTED  CIRCUIT  BOARD 
MANUFACTURING  PLANT, 

Canviro  Consultants  Ltd.,  Waterloo  (Ontario). 
For   primary  bibliographic   entry   see   Field   5D. 
W89-10912 

INTERIM  REPORT  ON  1985-86  HIGH  WATER 
LEVELS  IN  THE  GREAT  LAKES-ST.  LAW- 
RENCE RIVER  BASIN. 

International  Joint  Commission-United  States  and 

Canada,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-10954 

GROUNDWATER  MODELLING,  THREE  DIF- 
FERENT APPLICATIONS  OF  A  COMPUTER 
CODE  FOR  SIMULATION  OF  GROUNDWAT- 
ER FLOW, 

VBB/SWECO     Consulting     Group,     Stockholm 

(Sweden). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-11017 

6B.  Evaluation  Process 

COMPUTER-BASED  METHODOLOGY  TO  DE- 
VELOP THE  ECONOMICS  OF  ENVIRON- 
MENTAL CHANGE  WITHIN  RIVER-ESTU- 
ARY-COASTAL SYSTEMS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Coastal  Engi- 
neering Inst. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-11062 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

IMPLICATIONS  OF  PUBLIC  OWNERSHIP  OF 
IRRIGATION  CANAL  SYSTEMS  IN  THE 
TEXAS  RICE  BELT:  IMPACTS  ON  WATER 
USE  AND  WATER  PRICE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Economics. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-10793 
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6D.  Water  Demand 


RECREATION  AND  CONSERVATION  ALONG 
THE  METROPOLITAN  TORONTO  WATER- 
FRONT, LAKE  ONTARIO,  CANADA, 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 
(England).  Dept.  of  Geography. 
For   primary   bibliographic   entry   see   Field    5G 
W89- 10663 


IMPLICATIONS  OF  PUBLIC  OWNERSHIP  OF 
IRRIGATION  CANAL  SYSTEMS  IN  THE 
TEXAS  RICE  BELT:  IMPACTS  ON  WATER 
USE  AND  WATER  PRICE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Economics. 

J.  K.  Harper,  and  J.  W.  Mjelde. 

Resource        Management        and        Optimization 

RMOPDH,  Vol.  6  No.  1,  p  45-58,  December  1987 

1  fig,  3  tab,  17ref. 

Descriptors:  *Public  ownership,  'Water  use,  ♦Irri- 
gation programs,  *Cost  analysis,  *Economic  as- 
pects, Public  waters,  Water  costs,  User  charges, 
Irrigation  canals,  Rice,  Cropland,  Texas. 

An  analysis  was  conducted  of  the  implications  of 
public  ownership  on  rice  irrigation  water  use  and 
water  price  in  the  Texas  Rice  Belt.  The  analysis 
tested  the  hypothesis  that  the  form  of  ownership 
has  no  effect  on  water  use  patterns  and  water  price 
per  acre.  Results  indicate  that  the  form  of  owner- 
ship has  a  significant  impact  on  irrigation  water  use 
per  acre  and  on  water  price  per  acre.  The  change 
of  canal  systems  from  private  to  public  ownership 
has  on  average  increased  water  use  per  acre.  Fur- 
ther, publicly  owned  canal  systems  charge  less  per 
acre  for  first  crop  rice  irrigation  water  than  pri- 
vately owned  canal  systems.  No  significant  differ- 
ence in  second  crop  rice  irrigation  water  price  was 
found  between  the  publicly  owned  and  privately 
owned  systems.  (Author's  abstract) 
W89-10793 


SYSTEM    ANALYSIS    OF    AN    IRRIGATION 
MAIN  CANAL, 

Utah  State  Univ.,  Logan.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-11038 


6E.  Water  Law  and  Institutions 


ASSESSMENT  OF  SLUDGE  REGULATION  AS- 
SUMPTIONS, 

Black  and  Veatch,  Kansas  City,  MO. 

R.  D.  Kuchenrither. 

BioCycle  BCYCDK,  Vol.  30,  No.  4,  p  68-70,  April 

1989.  4  tab,  3  ref. 

Descriptors:  *Risk  assessment,  'Population  expo- 
sure, 'Waste  disposal,  'Regulations,  *Sludge  dis- 
posal, Heavy  metals,  Land  disposal,  Monofilling, 
Incineration,  Risks,  Algorithms,  Cadmium, 
Copper,  Zinc,  Lead,  Nickel,  Toxicity. 

An  assessment  of  the  basic  concepts  of  the  back- 
ground assumptions  that  were  used  to  develop 
various  aspects  of  the  EPA  sewage  sludge  disposal 
regulations  is  presented.  The  five  utilization/dis- 
posal practices  that  are  covered  in  the  proposed 
regulations  are:  land  application;  distribution  and 
marketing;  monofilling;  surface  disposal  sites;  and 
incineration.  Two  categories  of  risk  are  consid- 
ered: the  most  exposed  individual;  and  aggregate 
risk.  In  assessing  the  risk  to  the  most  exposed 
individual,  EPA  developed  various  pathways  of 
exposure  and  then  developed  a  mathematical  algo- 
rithm to  describe  that  pathway  and  the  effects  on 
the  most  exposed  individual.  The  aggregate  risk 
would  be  some  measure  of  the  risk  to  society  as  a 
whole  from  exposure  to  various  sludge  disposal 
scenarios.  The  metal  limits  were  then  compared 
for  five  metal  limits  under  the  old  guidelines  and 
the  new  proposed  limits.  Even  though  cadmium 
produced  a  human  health  limitation,  its  allowable 
application  rate  actually  increased  by  approximate- 
ly three  times  over  the  previous  limit  Concentra- 
tions of  copper  and  zinc  were  reduced  substantially 


based  upon  yield  reductions  of  lettuce  crops  from 
elevated  concentrations  of  these  metals.  The  limita- 
tion of  lead  was  due  to  potential  toxicity  to  preda- 
tors of  soil  biota,  and  the  actual  allowable  limits  for 
nickel  were  increased  slightly  over  the  old  limits. 
(White-Reimer-PTT) 
W89- 10639 


APPLICATION  OF  NATIONAL  ENVIRON- 
MENTAL REGULATORY  PROGRAMS  TO 
THE  APPALACHIAN  OIL  AND  GAS  INDUS- 
TRY, 

Robinson  and  McElwee,  Charleston,  WV. 

D.  M.  Flannery. 

Northeastern   Environmental   Science   NOESDE, 

Vol.  7,  No.  2,  p  11 1-1 19,  1988.  25  ref. 

Descriptors:  *Water  quality  management,  'Regula- 
tions, *Oil  industry,  *Gas  industry,  •Environmen- 
tal protection,  Drilling,  Environmental  policy, 
Economic  aspects,  Risks,  Hazards,  Legal  aspects, 
Waste  management. 

As  environmental  regulatory  programs  complete 
the  initial  process  of  imposing  regulatory  require- 
ments on  large,  fixed  sources,  attention  is  being 
focused  on  the  oil  and  gas  drilling  and  production 
industry.  This  effort  is  presenting  challenges  to 
both  the  regulators  and  the  regulated  as  ways  are 
sought  to  incorporate  such  a  diverse  industry  into 
regulatory  programs  that  are  largely  based  on  uni- 
form national  requirements.  This  is  a  matter  of 
special  concern  to  the  Appalachian  oil  and  gas 
industry  which  is  characterized  by  a  great  many 
wells  producing  relatively  small  amounts  of  oil  and 
gas.  The  complexity  of  regulating  waste  manage- 
ment in  the  oil  and  gas  industry  is  largely  a  func- 
tion of  trying  to  fit  this  multi-faceted,  highly 
mobile  industry  into  regulatory  programs  which 
are  better  suited  to  the  regulation  of  larger,  more 
permanent  sources.  Since  old  regulatory  solutions 
cannot  be  applied  to  this  problem,  many  new  and 
innovative  regulatory  concepts  are  currently  being 
explored  by  regulatory  agencies  and  the  industry. 
The  common  thread  in  these  initiatives  seems  to  be 
the  establishment  of  programs  with  enough  flexi- 
bility to  strike  that  careful  balance  that  is  needed 
between  the  protection  of  the  environment  and  the 
economic  viability  of  an  industry  that  is  of  great 
significance  both  regionally  and  nationally.  The 
effort  being  undertaken  by  EPA  to  examine  the 
industry  from  the  standpoint  of  the  federal  hazard- 
ous waste  law  is  clearly  one  that  has  the  potential 
for  a  devastating  impact.  (White-Reimer-PTT) 
W89-10643 


IMPACT  ASSESSMENT  OF  ACID  DEPOSI- 
TION CONTROL  BILLS:  AN  EVALUATION  OF 
SELECTED  MODELS, 

Cincinnati  Univ.,  OH.  School  of  Planning. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10700 


QUALITY   ASSURANCE   PROGRAMME   FOR 
HYDROMETRIC  DATA  IN  NEW  ZEALAND, 

Ministry  of  Works  and  Development,  Wellington 
(New  Zealand). 

For  primary  bibliographic  entry  see  Field  7B. 
W89- 10763 


RIVER  BASIN  PROJECTS  IN  AFRICA, 

California  Inst,  of  Tech.,  Pasadena.  Inst,  for  Devel- 
opment Anthropology. 

For   primary   bibliographic  entry  see   Field   6G. 
W89- 10827 


INSTITUTIONAL  ASPECTS  OF  LAKE  MAN- 
AGEMENT, 

Wisconsin  Univ.,  Madison.   Dept.   of  Urban  and 
Regional  Planning. 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 10845 


For  primary  bibliographic  entry  see  Field  5B. 
W89- 10966 


LEGAL  ASPECTS  OF  THE  SOURCE-RECEP- 
TOR RELATIONSHIP:  AN  AGENCY  PER- 
SPECTIVE, 

Environmental    Protection   Agency,   Washington, 
DC.  Air  and  Radiation  Div. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 10967 


SCIENTIFIC  UNCERTAINTY,  AGENCY  INAC- 
TION, AND  THE  COURTS, 

New  York  State  Dept.  of  Law,  Albany. 

D.  R.  Wooley. 

IN:  Acid  Rain:  The  Relationship  between  Sources 

and  Receptors.  Elsevier  Science  Publishers,  New 

York.  1988.  p  45-55. 

Descriptors:  *Air  pollution  control,  'Uncertainty, 
'Administrative  agencies,  'Judicial  decisions,  'En- 
vironmental policy,  'Legislation,  'Acid  rain, 
'Water  pollution  control,  Clean  Air  Act,  Regula- 
tions, Water  pollution  sources,  Federal  jurisdic- 
tion. 

States  and  citizen  groups  are  using  court  actions  to 
force  the  federal  government  to  act  on  the  problem 
of  acid  rain.  The  uncertainty  in  the  science  of 
source-receptor  relationships  is  being  used  by  the 
agency  to  resist  demands  for  action  and  to  obscure 
EPA's  obligations  under  existing  law.  Courts, 
however,  generally  will  not  excuse  failure  to  carry 
out  statutory  commands  on  this  basis.  The  Clean 
Air  Act  contemplates  that  decision  making  neces- 
sary to  protect  health  and  the  environment  will 
often  have  to  be  carried  out  in  the  face  of  uncer- 
tainty about  causes  and  effects.  Acid  rain  legisla- 
tion pending  in  Congress  takes  this  same  approach. 
Certainty  in  the  science  of  source  receptor  rela- 
tionships is  largely  unattainable.  What  is  attainable, 
and  fairly  likely  in  the  near  future,  is  the  imposition 
of  acid  rain  abatement  requirements  by  Congress 
or  the  courts.  Government  and  private  research 
efforts  should  be  oriented  to  that  reality.  Attempts 
to  delay  agency  action  should  be  abandoned  in 
favor  of  an  immediate  effort  to  identify  a  solution 
based  on  the  best  available  data  and  analytical 
tools.  (See  also  W89-10965)  (Author's  abstract) 
W89- 10968 


6G.  Ecologic  Impact  Of 
Water  Development 


ACID      RAIN:      THE      EMERGING      LEGAL 
FRAMEWORK, 

Cornell   Univ.,   Ithaca,  NY.  Center  for  Environ- 
mental Research. 


AVIAN  COMMUNITY  CHANGES  FOLLOW- 
ING LOWER  GRANITE  DAM  CONSTRUC- 
TION ON  THE  SNAKE  RIVER,  WASHING- 
TON, 

Idaho  Univ.,  Moscow.  Dept.  of  Fish  and  Wildlife 

Resources. 

M.  J.  Monda,  and  J.  D.  Reichel. 

Northwest  Science  NOSCAX,  Vol.  63,  No.  1,  p 

13-18,  February  1989.  2  fig,  1  tab,  15  ref. 

Descriptors:  'Dam  effects,  'Riparian  land,  'Birds, 
•Wildlife  habitats,  'Flood  plains,  Environmental 
effects,  River  flow,  Reservoirs,  Population  density, 
Aquatic  habitats,  Washington. 

The  reservoir  behind  the  Lower  Granite  Dam  on 
the  Snake  River  inundated  210  hectares  of  riparian 
habitat  and  1 109  hectares  of  flood  plain  habitat. 
Loss  of  these  habitats  was  associated  with  the 
change  from  free-flowing  river  to  reservoir.  A 
study  was  perfoimed  to  evaluate  responses  of  the 
avian  community  to  habitat  change.  The  numbers 
of  birds  and  species  observed  during  monthly  road 
counts  in  1973  (preimpoundment)  were  compared 
to  those  observed  in  1981  (post  impoundment). 
More  individual  birds  and  species  per  survey  were 
observed  in  1981.  Of  37  species  classified  as  ripari- 
an, 18  had  a  larger  number  of  individuals  observed 
in  1981.  The  data  suggest  that  some  riparian  spe- 
cies shifted  habitat-use  patterns  after  impoundment, 
and/or  that  nonriparian  upland  habitats  were  not 
adequately  surveyed  prior  to  impoundment.  Ripar- 
ian passerines  decreased  after  impoundment  in 
number  of  individuals  and  species  per  survey,  and 
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may  not  have  been  dependent  on  riparian  habitat. 
More  individuals  and  eight  new  species  of  aquatic 
birds  were  recorded  in  1981.  Migrant  ducks  during 
spring  contributed  heavily  to  the  increase  in  aquat- 
ic birds.  The  proportion  of  total  birds  observed 
increased  for  aquatic  and  upland  birds  and  de- 
creased for  riparian  birds.  These  changes  paralleled 
changes  in  habitat  behind  the  dam.  This  study  may 
aid  in  evaluating  environmental  impacts  caused  by 
impoundments.  (Author's  abstract) 
W89-10661 

ECOLOGICAL  IMPACTS  OF  INTER-BASIN 
WATER  TRANSFERS:  SOME  CASE  STUDIES, 
RESEARCH  REQUIREMENTS  AND  ASSESS- 
MENT PROCEDURES  IN  SOUTHERN 
AFRICA,  ^  .„     , 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy. 

M.  O.  G.  Petitjean,  and  B.  R.  Davies. 
South  African  Journal  of  Science  SAJSAR,  Vol. 
84,  No.  10,  p  819-828,  October  1988.  6  fig,  1  tab,  88 
ref. 

Descriptors:  *Africa,  *Interbasin  transfers,  •Man- 
agement planning,  *Environmental  effects,  Spatial 
distribution,  South  Africa,  Lesotho,  Environmen- 
tal impact  statement,  Case  studies,  Management 
planning. 

Water  resources  in  South  Africa  are  unevenly  dis- 
tributed, with  one-third  of  the  country  yielding  1% 
of  the  total  runoff;  rainfall  is  almost  invariably 
either  equal  to  or  less  than  potential  evapotranspir- 
ation.  'Inter-basin  Transfer'  (IBT)  has  been  devel- 
oped to  overcome  supply  problems  throughout  the 
country.   As  demand  in  donor  basins  increases, 
conflict  will  arise,  both  provincially  and  interna- 
tionally, depending  on  the  size  and  type  of  scheme 
involved.    Existing    water    transfer    schemes    in 
Southern  Africa  presently  divert  1.63  billion  cu  m/ 
yr.  This  will  rise  to  4.82  billion  cu  m/yr  (8.9%  of 
the  total  annual  runoff)  when  all  schemes  that  are 
planned  or  under  construction  come  on  stream. 
Four    Southern    African    IBT    schemes    (Orange 
River  Project,  Tugela-Vaal  Scheme,  Eastern  Na- 
tional   Water    Carrier,    and    Lesotho    Highlands 
Scheme)  are  considered  as  case  histories  and  are 
described  here  to  highlight  some  of  the  problems 
that  such  water  resource  projects  engender.  All 
schemes  presently  operating  in  South  Africa  were 
planned  without  any  form  of  comprehensive  envi- 
ronmental/ecological impact  assessment  due  pri- 
marily to  the  fact  that  it  is  only  in  more  recent 
years  that  the  damage  caused  by  such  projects  has 
become  apparent.  It  is  suggested  that  all  water 
projects  carried  out  by  any  organization  should  be 
subject  to  compulsory  environmental  impact  as- 
sessment, that  is,   an  objective,  multidisciplinary 
(including  ecological)  assessment  of  all  potential 
short-and    long-term    impacts    of    the    proposed 
project,  including  an  assessment  of  alternatives  (eg, 
IBT  versus  water  recycling)  and  alternative  sites, 
before  detailed  planning  can  proceed.   Environ- 
mental impact  assessments  should  include  consider- 
ation   of   the    physico-chemical,    biological,    and 
human    (economic,    social,    and    cultural)    conse- 
quences of  the  proposed  IBT.  (Rochester-PTT) 
W89- 10769 

EVALUATING  CUMULATTVE  EFFECTS  ON 
WETLAND  FUNCTIONS:  A  CONCEPTUAL 
OVERVIEW  AND  GENERIC  FRAMEWORK, 

Corvallis  Environmental  Research  Lab.,  OR. 
E.  M.  Preston,  and  B.  L.  Bedford. 
Environmental  Management  EMNGDC,  Vol.  12, 
No.  5,  p  565-583,  September  1988.  2  fig,  80  ref. 

Descriptors:  'Wetlands,  "Management  planning, 
•Environmental  effects,  'Research  priorities, 
Landscape  functions,  Flood-control  storage,  Water 
quality,  Sediments,  Hydrological  regime. 


Issues  that  must  be  confronted  in  developing  a 
sound  scientific  basis  for  investigating  cumulative 
effects  on  freshwater  wetlands  are  outlined.  The 
foundation  is  laid  for  a  research  program  to  devel- 
op methods  to  quantify  cumulative  effects  of  wet- 
land loss  or  degradation  on  the  functioning  of 
interacting  systems  of  wetlands:  (1)  the  concept  of 
cumulative  effects  is  defined  in  terms  that  permit 


scientific  investigation  of  effects;  (2)  the  scientific 
component  of  cumulative  impact  analysis  is  distin- 
guished from  other  aspects  of  the  assessment  proc- 
ess; (3)  critical  scientific  issues  in  assessing  cumula- 
tive effects  on  wetlands  are  defined;  and  (4)  a 
hypothetical  and  generic  structure  is  set  up  for 
measuring  cumulative  effects  on  the  functioning  of 
wetlands  as  landscape  systems.  A  generic  frame- 
work is  provided  for  evaluating  cumulative  effects 
on  three  basic  wetland  landscape  functions:  flood 
storage,  water  quality,  and  life  support.  The  contri- 
bution of  a  particular  wetland  to  landscape  func- 
tion within  watersheds  or  regions  will  be  deter- 
mined by  its  intrinsic  characteristics,  e.g.,  size, 
morphometry,  type,  percent  organic  matter  in  the 
sediments,  and  hydrologic  regime,  and  by  extrinsic 
factors,  i.e.,  the  wetland's  context  in  the  landscape 
mosaic.  The  time  scales  of  recovery  for  processes 
controlling  particular  wetland  functions  determine 
temporal  boundaries.  Landscape-level  measures 
are  proposed  for  each  function.  (See  W89-10771 
thru  W89-10783)  (Author's  abstract) 
W89- 10770 

CUMULATIVE  IMPACTS  ON  WETLANDS: 
LINKING  SCIENTIFIC  ASSESSMENTS  AND 
REGULATORY  ALTERNATIVES, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Wetlands  Protection. 

L.  C.  Lee,  and  J.  G.  Gosselink. 

Environmental  Management  EMNGDC,  Vol.  12, 

No.  5,  p  591-602,  September  1988.  9  fig,  1  tab,  24 

ref. 

Descriptors:  'Wetlands,  *Management  planning, 
•Bottomland,  Forests,  'Environmental  effects, 
•Regulations,  Surveys,  Permits,  Legal  aspects, 
Landscape  functions,  Data  collections,  Watershed 
management. 

The  conceptual  overview  and  generic  framework 
for  evaluating  cumulative  effects  on  wetland  func- 
tions is  extended  and  applied  to  bottomland  hard- 
wood (BLH)  forests  of  the  southeastern  United 
States.  Present  regulatory  procedures  are  ineffec- 
tive in  preventing  incremental  forest  loss  because 
of  the  focus  on  permit-site  evaluation,  rather  than 
on  large  landscapes.  Spatial  and  temporal  scales 
are  of  particular  concern  for  landscape  impact 
assessment.  Linking  technical  information  concern- 
ing cumulative  effects  on  landscapes  to  the  evalua- 
tion of  cumulative  impacts  in  regulatory  programs 
(i.e.,  goal-setting)  is  a  serious  issue  that  can  benefit 
from  precedents  found  in  the  field  of  epidemiolo- 
gy, and  in  the  establishment  of  clean  air  and  clean 
water  standards.  Reference  data  sets  must  be  de- 
veloped, relating  BLH  function  to  structure  (forest 
area).  These  can  be  used  to  set  goals  for  individual 
watersheds,  based  on  their  present  conditions  and 
the  magnitude  and  type  of  perceived  development 
pressures.  Thus  the  crucial  steps  in  establishing  a 
successful  program  appear  to  be  (1)  establish  study 
unit  boundaries,  (2)  assess  the  condition  of  study 
unit  landscape  integrity,  (3)  set  goals,  and  (4)  con- 
sider the  impacts  of  permit  proposals  with  both 
goals  and  the  existing  condition  of  the  study  unit 
landscape  in  mind.  (See  W89-10770  and  W89-10772 
thru  W89-10783)  (Author's  abstract) 
W89- 10771 

CONCEPTUAL  FRAMEWORK  FOR  ASSESS- 
ING CUMULATIVE  IMPACTS  ON  THE  HY- 
DROLOGY OF  NONTIDAL  WETLANDS, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

T.  C.  Winter. 

Environmental  Management  EMNGDC,  Vol.  12, 

No.  5,  p  605-620,  September  1988.  8  fig,  1  tab,  35 

ref. 

Descriptors:  *Wetlands,  'Hydrology,  'Environ- 
mental policy,  Surveys,  Surface  water,  Ground- 
water movement,  Weather  modification,  Road 
construction,  Drainage,  Groundwater  recharge, 
Landscape  functions. 


the  hydrologic  system  is  a  continuum,  any  modifi- 
cation of  one  component  will  have  an  effect  on 
contiguous  components.   Disturbances  commonly 
affecting  the  hydrologic  system  as  it  relates  to 
wetlands  include  weather  modification,  alteration 
of  plant  communities,  storage  of  surface  water, 
road  construction,   drainage  of  surface  and  soil 
water,  alteration  of  groundwater  recharge  and  dis- 
charge areas,  and  pumping  of  groundwater.  As- 
sessments of  the  cumulative  effects  of  one  or  more 
of  these  disturbances  on  the  hydrologic  system  as 
related  to  wetlands  must  take  into  account  uncer- 
tainty in  the  measurements  and  in  the  assumptions 
that  are  made  in  hydrologic  studies.  For  example, 
it   may  be   appropriate   to   assume   that   regional 
groundwater  flow  systems  are  recharged  in  up- 
lands  and   discharged   in   lowlands.   However,   a 
similar  assumption  commonly  does  not  apply  on  a 
local  scale,  because  of  the  spatial  and  temporal 
dynamics  of  groundwater  recharge.  Lack  of  appre- 
ciation of  such  hydrologic   factors  can  lead  to 
misunderstanding  of  the  hydrologic  function  of 
wetlands  within  various  parts  of  the  landscape  and 
mismanagement  of  wetland  ecosystems.  (See  W89- 
10770  thru  W89-10771  and  W89-10773  thru  W89- 
10783)  (Author's  abstract) 
W89-10772 


Regional  slope,  local  relief,  and  permeability  of  the 
land  surface  are  major  controls  on  the  formation  of 
wetlands  by  surface-water  sources.  However,  these 
landscape  features  also  have  significant  control 
over  groundwater  flow  systems,  which  commonly 
play  a  role  in  the  formation  of  wetlands.  Because 


EVALUATING  CUMULATIVE  EFFECTS  OF 
DISTURBANCE  ON  THE  HYDROLOGIC 
FUNCTION  OF  BOGS,  FENS,  AND  MIRES, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

D.  I.  Siegel. 

Environmental  Management  EMNGDC,  Vol.  12, 

No.  5,  p  621-626,  September  1988.  3  fig,  1  tab,  46 

ref. 

Descriptors:  'Environmental  effects,  'Wetlands, 
•Hydrology,  Surveys,  Bogs,  Fens,  Streamflow, 
Groundwater  movement,  Evapotranspiration, 
Water  chemistry,  Environmental  policy. 

The  current  understanding  of  the  hydrologic  func- 
tion of  bogs,  fens,  and  mires  at  different  scales  and 
in  different  physiographic  settings  is  reviewed  and 
hypotheses  on  potential  cumulative  impacts  on  the 
hydrologic  function  that  might  occur  with  multiple 
disturbances  are  presented.  It  is  difficult  to  evalu- 
ate potential  cumulative  impacts  on  wetland  hy- 
drology because  geologic  settings  of  wetlands  are 
often  complex  and  the  methods  used  to  measure 
wetland  streamflow,  groundwater  flow,  and  eva- 
potranspiration are  inexact.  This  is  especially  so  for 
bogs,  fens,  and  mires  underlain  by  thick  organic 
soils.  These  wetlands,  found  in  the  circumboreal 
areas  of  North  America,  Europe,  are  major  physio- 
graphic features  in  eastern  North  America,  north- 
ern Europe,  and  Siberia.  Few  quantitative  studies 
have  been  done  on  the  hydrology  of  fens,  bogs, 
and  mires.  Consequently,  predicting  the  cumula- 
tive impacts  of  disturbances  on  their  hydrologic 
functions  is  extremely  difficult.  Bogs  and  fens  are, 
in  a  sense,  hydrobiologic  systems,  and  any  evalua- 
tion of  cumulative  impacts  will  have  to  (1)  consid- 
er the  complicated  and  little-understood  interac- 
tions among  wetland  hydrology,  water  chemistry, 
and  biota,  and  (2)  place  the  effect  of  individual 
wetland  impacts  within  the  context  of  the  cumula- 
tive impacts  contributed  to  the  watershed  from 
other  geomorphic  areas  and  land  uses.  (See  W89- 
10770  thru  W89- 10772  and  W89- 10774  thru  W89- 
10783)  (Author's  abstract) 
W89-10773 

EVALUATING  THE  CUMULATIVE  EFFECTS 
OF  ALTERATION  ON  NEW  ENGLAND  WET- 
LANDS, 

Lowell  Univ.,  MA.  Dept.  of  Earth  Sciences. 

A.  L.  O'Brien. 

Environmental  Management  EMNGDC,  Vol.  12, 

No.  5,  p  627-636,  September  1988.  6  fig,  1  tab,  42 

ref. 

Descriptors:  *Rainfall-runoff  relationships,  4Sur- 
face-groundwater  relations,  *Wetlands,  •Hydrolo- 
gy, *Flood  peak,  *Environmental  effects,  Surveys, 
Permeability,  Streamflow,  Aquifers,  Model  studies, 
Geologic  formations,  Topography. 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6G— Ecologic  Impact  Of  Water  Development 


In  New  England,  patterns  of  glacial  deposition 
strongly  influence  wetland  occurrence  and  func- 
tion. Many  wetlands  are  associated  with  permeable 
deposits  and  owe  their  existence  to  groundwater 
discharge.  Whether  developed  on  deposits  of  high 
or  low  permeability,  wetlands  are  often  associated 
with  streams  and  appear  to  play  an  important  role 
in  controlling  and  modifying  streamflow.  Some 
wetlands  may  operate  to  lessen  flood  peaks,  and 
may  have  the  seasonal  effect  of  increasing  spring 
discharges  and  depressing  low  flows.  Wetlands 
overlying  permeable  deposits  may  be  associated 
with  important  aquifers  where  they  can  produce 
slight  modifications  in  water  quality  and  head  dis- 
tribution within  the  aquifer.  Impacts  to  wetlands 
undoubtedly  will  affect  these  functions,  but  the 
precise  nature  of  the  effect  is  difficult  to  predict. 
Additional  research  is  needed  before  hydrologic 
function  can  be  reliably  correlated  with  physical 
properties  of  wetlands  and  landscapes.  A  model  is 
proposed  to  structure  future  research  and  explore 
relationships  between  hydrologic  function  and 
physical  properties  of  wetlands  and  landscapes. 
The  model  considers  (1)  the  nature  of  the  underly- 
ing deposits  (geologic  type),  (2)  location  in  the 
drainage  basin  (topographic  position),  (3)  relation- 
ship to  the  principal  zone  of  saturation  (hydrologic 
position),  and  (4)  hydrologic  character  of  the  or- 
ganic deposit.  (See  W89-10770  thru  W89-10773 
and  W89-10775  thru  W89-10783)  (Author's  ab- 
stract) 
W89- 10774 


CUMULATIVE  IMPACTS  ON  WATER  QUAL- 
ITY FUNCTIONS  OF  WETLANDS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

H.  F.  Hemont,  and  J.  Benoit. 

Environmental  Management  EMNGDC,  Vol    12 

No.  5,  p  639-653,  September  1988.  109  ref. 

Descriptors:  *Wetlands,  'Water  quality,  ♦Environ- 
mental effects,  Environmental  policy,  Cumulative 
impacts,  Chemical  properties,  Physical  properties, 
Biological  properties. 

The  total  effect  of  cumulative  impacts  on  the 
water-quality  functions  of  wetlands  cannot  be  pre- 
dicted from  the  sum  of  the  effects  each  individual 
impact  would  have  by  itself.  The  wetland  is  not  a 
simple  filter;  it  embodies  chemical,  physical,  and 
biotic  processes  that  can  detain,  transform,  release, 
or  produce  a  wide  variety  of  substances.  Because 
wetland  water-quality  functions  result  from  the 
operation  of  many  individual,  distinct,  and  quite 
dissimilar  mechanisms,  it  is  necessary  to  consider 
the  nature  of  each  individual  process.  Sound 
knowledge  of  the  various  wetland  processes  is 
needed  to  make  guided  judgments  about  the  proba- 
ble effects  of  a  given  suite  of  impacts.  Consider- 
ation of  these  processes  suggests  that  many 
common  wetland  alterations  probably  do  entail 
cumulative  impact.  In  addition  to  traditional  assess- 
ment methods,  the  wetland  manager  may  need  to 
obtain  appropriate  field  measurements  of  water- 
quality-related  parameters  at  specific  sites;  such 
data  can  aid  in  predicting  the  effects  of  cumulative 
impact  or  assessing  the  results  of  past  wetland 
management.  (See  W89-10770  thru  W89-10774  and 
W89-10776  thru  W89-10783)  (Author's  abstract) 
W89- 10775 


STRATEGIES  FOR  ASSESSING  THE  CUMU- 
LATIVE EFFECTS  OF  WETLAND  ALTER- 
ATION ON  WATER  QUALITY, 

East   Carolina   Univ.,   Greenville,    NC.    Dept.   of 

Biology. 

M.  M.  Brinson. 

Environmental  Management  EMNGDC,  Vol    12 

No.  5,  p  655-662,  September  1988.  3  fig,  32  ref! 

Descriptors:  'Environmental  effects,  "Wetlands, 
•Water  quality,  Watersheds,  Environmental 
policy,  Environmental  protection,  Hydrologic  data 
collections.  Landscape  functions,  Aerial  photogra- 
phy, Sediments,  Deposition. 

Assessment  of  cumulative  impacts  on  wetlands  can 
benefit  by  recognizing  three  fundamental  wetland 
categories:  basin,  riverine,  and  fringe.  The  relative 
proportion  of  these  wetland  types  within  a  water- 


shed, and  their  status  relative  to  past  impacts  can 
be  used  to  develop  strategies  for  wetland  protec- 
tion. Past  impacts  on  wetlands,  however,  are  not 
likely  to  be  clearly  revealed  in  water-quality 
records  from  monitoring  studies,  either  because 
records  are  too  short  or  because  too  many  varia- 
bles other  than  wetland  impacts  affect  water  qual- 
ity. Hydrologic  records  could  be  used  to  recon- 
struct historical  hydroperiods  in  wetlands  for  com- 
parison with  current,  altered  conditions.  Changes 
in  hydroperiod  imply  changes  in  wetland  function, 
especially  for  biogeochemical  processes  in  sedi- 
ments. Hydroperiod  is  potentially  a  more  sensitive 
index  of  wetland  function  than  surface  areas  ob- 
tained from  aerial  photographs;  identification  of 
forested  wetlands  through  photointerpretation 
relies  on  vegetation  that  may  remain  intact  for 
decades  after  drainage.  Finally,  the  depositional 
environment  of  wetlands  is  a  landscape  character- 
istic that  has  not  been  carefully  evaluated  nor  fully 
appreciated.  Impacts  that  reverse  depositional  ten- 
dencies also  may  accelerate  rates  of  change,  caus- 
ing wetlands  to  be  large  net  exporters  rather  than 
modest  importers.  (See  W89- 10770  thru  W89- 
10775  and  W89- 10777  thru  W89- 10783)  (Author's 
abstract) 
W89- 10776 


IMPACTS  OF  FRESHWATER  WETLANDS  ON 
WATER  QUALITY:  A  LANDSCAPE  PERSPEC- 
TIVE, 

Smithsonian  Environmental  Research  Center, 
Edgewater,  MD. 

D.  F.  Whigham,  C.  Chitterling,  and  B.  Palmer. 
Environmental  Management  EMNGDC,  Vol  12 
No.  5,  p  663-671,  September  1988.  3  fig,  55  ref 
NSF  and  Smithsonian  Institution's  Environmental 
Sciences  Program  Grants  DEB-79- 11563  and 
DEB-82-07212. 

Descriptors:  *Environmental  effects,  *Wetlands, 
*Water  quality,  'Landscape  functions,  Watersheds, 
Nitrogen  cycle,  Phosphorus,  Particle  size,  River 
systems,  Lentic  environment,  Maryland. 

A  landscape  approach  might  be  useful  in  evaluat- 
ing the  effects  of  cumulative  impacts  on  freshwater 
wetlands.  The  reason  for  using  this  approach  is 
that  most  watersheds  contain  more  than  one  wet- 
land, and  effects  on  water  quality  depend  on  the 
types  of  wetlands  and  their  position  in  the  land- 
scape. Riparian  areas  that  border  uplands  appear  to 
be  important  sites  for  nitrogen  processing  and  re- 
tention of  large  sediment  particles.  Fine  particles 
associated  with  high  concentrations  of  phosphorus 
are  retained  in  downstream  wetlands,  where  flow 
rates  are  slowed  and  where  the  surface  water 
passes  through  plant  litter.  Riverine  systems  also 
may  play  an  important  role  in  processing  nutrients, 
primarily  during  floods.  Lacustrine  wetlands 
appear  to  have  the  least  impact  on  water  quality, 
due  to  the  small  ratio  of  vegetated  surface  to  open 
water.  Examples  are  given  of  changes  that  oc- 
curred when  the  hydrology  of  a  Maryland  flood- 
plain  was  altered.  (See  W89-10770  thru  W89-10776 
and  W89-10778  thru  W89-10783)  (Author's  ab- 
stract) 
W89- 10777 


NATURE  OF  CUMULATIVE  IMPACTS  ON 
BIOTIC  DIVERSITY  OF  WETLAND  VERTE- 
BRATES, 

Florida  Univ.,  Gainesville.  School  of  Forest  Re- 
sources and  Conservation. 
L.  D.  Harris. 

Environmental  Management  EMNGDC,  Vol.  12, 
No.  5,  p  675-693,  September  1988.  7  fig,  2  tab,  108 
ref. 

Descriptors:  'Wetlands,  'Animal  populations, 
•Species  diversity,  'Environmental  effects,  Cumu- 
lative impacts,  Aquatic  habitats,  Lentic  environ- 
ment, Food  chains,  Vertebrates,  Waterfowl,  Land- 
scape functions,  Wildlife  habitats. 

There  is  no  longer  any  doubt  that  cumulative 
impacts  have  important  effects  on  wetland  verte- 
brates. Various  examples  show  how  wetlands 
maintain  the  biotic  diversity  within  and  among 
vertebrate  populations,  and  some  of  the  ways  that 
environmental  perturbations  can  interact  to  reduce 


this  diversity.  The  trophic  and  habitat  pyramids 
are  useful  organizing  concepts.  The  complexity  of 
trophic  interactions  and  the  propensity,  or  necessi- 
ty, of  vertebrates  to  switch  from  one  food  source 
to  another-something  we  know  little  about-makes 
using  food-chain  support  as  a  variable  for  predict- 
ing environmental  impacts  very  questionable.  His- 
torical instances  illustrate  the  effects  of  the  accu- 
mulation of  impacts  on  vertebrates.  One  case  in 
point  is  waterfowl;  while  their  ingestion  of  lead 
shot,  harvesting  by  hunters  during  migration,  and 
loss  of  habitat  have  caused  waterfowl  populations 
to  decline,  the  proportional  responsibility  of  these 
factors  has  not  been  determined.  Further  examples 
show  multiplicative  effects  of  similar  actions,  ef- 
fects with  long  time  lags,  diffuse  processes  in  the 
landscape  that  may  have  concentrated  effects  on  a 
component  subsystem,  and  a  variety  of  other  inter- 
actions of  increasing  complexity.  A  system  of  repli- 
cate wetland  reserves  that  are  allowed  to  interact 
naturally  with  the  surrounding  landscape  will  be 
more  effective  in  preserving  biotic  diversity  than 
isolated  sanctuaries.  (See  W89-10770  thru  W89- 
10777  and  W89-10779  thru  W89-10783)  (Author's 
abstract) 
W89-10778 


ISSUES  AND  APPROACHES  IN  ASSESSING 
CUMULATIVE  IMPACTS  ON  WATERBIRD 
HABITAT  IN  WETLANDS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

M.  W.  Weller. 

Environmental  Management  EMNGDC,  Vol    12 

No.  5,  p  695-701,  September  1988.  5  fig,  38  ref! 

Descriptors:  'Wetlands,  'Wildlife  habitats,  'Envi- 
ronmental effects,  'Water  birds,  'Cumulative  im- 
pacts, Surveys,  Nutrients,  Bioindicators,  Verte- 
brates, Birds,  Population  dynamics,  Research  pri- 
orities. 

Wetlands  are  attractive  to  vertebrates  because  of 
their  abundant  nutrient  resources  and  habitat  diver- 
sity. Because  they  are  conspicuous,  vertebrates, 
notably  birds,  commonly  are  used  as  indicators  of 
changes  in  wetlands  produced  by  environmental 
impacts.  Such  impacts  take  place  at  the  landscape 
level  where  extensive  areas  are  lost;  at  the  wet- 
land-complex level  where  some  (usually  small) 
units  of  a  closely-spaced  group  of  wetlands  are 
drained  or  modified;  or  at  the  level  of  the  individ- 
ual wetland  through  modification  or  fragmentation 
that  impacts  its  habitat  value.  Vertebrates  utilize 
habitats  differently  according  to  age,  sex,  geo- 
graphic location,  and  season,  and  habitat  evalua- 
tions based  on  isolated  observations  can  be  biased. 
Current  wetland  evaluation  systems  incorporate 
wildlife  habitat  as  a  major  feature,  and  the  habitat 
evaluation  procedure  focuses  only  on  habitat.  Sev- 
eral approaches  for  estimating  bird-habitat  losses 
are  derived  from  population  curves  based  on  natu- 
ral and  experimentally-induced  population  fluctua- 
tions. Additional  research  needs  and  experimental 
approaches  are  identified  for  addressing  cumula- 
tive impacts  on  wildlife-habitat  values.  (See  W89- 
10770  thru  W89-10778  and  W89-10780  thru  W89- 
10783)  (Author's  abstract) 
W89-10779 


SOME  THOUGHTS  ON  USING  A  LANDSCAPE 
FRAMEWORK  TO  ADDRESS  CUMULATIVE 
IMPACTS  ON  WETLAND  FOOD  CHAIN  SUP- 
PORT, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Botany  and 

Microbiology. 

J.  M.  Klopatek. 

Environmental  Management  EMNGDC,  Vol    12 

No.  5,  p  703-711,  September  1988.  4  fig,  61  ref. 

Descriptors:  'Wetlands,  'Environmental  effects, 
'Landscape  functions,  'Food  chains,  Primary  pro- 
ductivity. Habitats,  Ecotypes,  Land  classification, 
Cumulative  impacts,  Model  studies. 

Primary  production  may  not  be  the  measurement 
that  best  evaluates  food-chain  support.  Environ- 
mental constructs  of  the  wetland  and  resultant 
habitat  variables  appear  to  yield  more  information 
on  life-support  functions.  A  landscape-oriented  ap- 
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Ecologic  Impact  Of  Water  Development— Group  6G 


proach  is  derived  to  separate  the  wetlands  hierar- 
chically into  ecological  regions  and  landscape  ele- 
ments. This  classification  scheme  allows  for  prede- 
termination of  environmental  constraints  and  the 
possible  natural  limits  of  wetland  food-chain  sup- 
port Models  derived  from  spatial-location  theory 
can  be  used  to  determine  the  movement  of  animals 
from  wetland  patches  experiencing  impacts  on 
food-chain  support.  Patch  size,  distance  between 
patches,  habitat  diversity,  and  environmental  con- 
straints are  incorporated  in  these  models,  (bee 
W89-10770  thru  W89-10779  and  W89-10781  thru 
W89-10783)  (Author's  abstract) 
W89- 10780 

REGULATORY  CONTEXT  FOR  CUMULATIVE 
IMPACT  RESEARCH, 

Dynamac  Corp.,  Rockville,  MD. 

Environmental  Management  EMNGDC,  Vol.  12, 
No.  5,  p  715-723,  September  1988.  27  ref. 

Descriptors:  'Environmental  effects,  "Legal  as- 
pects, 'Regulations,  'Wetlands,  Clean  Water  Act, 
Cumulative  impacts,  Environmental  protection. 
Development,  Decision  making,  Permits,  Research 
priorities,  Optimum  development  plans,  Informa- 
tion exchange,  Case  studies. 

Wetlands  protection  has  become  a  topic  of  in- 
creased public  attention  and  support,  and  regula- 
tion of  wetlands  loss  under  Section  404  of  the 
Clean  Water  Act  has  received  high  priority  within 
the  Environmental  Protection  Agency  (EPA).  De- 
spite this,  the  nation  is  continuing  to  experience 
serious  wetlands  losses.  This  situation  reflects  the 
contentious  nature  of  wetlands  protection;  it  in- 
volves fundamental  conflicts  between  environmen- 
tal and  development  interests.  Better  information  is 
needed  to  support  regulatory  decision  making,  in- 
cluding information  on  cumulative  impacts.  Cur- 
rently,  consideration  of  cumulative   impacts,   al- 
though required  by  various  federal  regulations,  is 
limited.  An  anticipatory,  planning-oriented  permit- 
review  program  is  needed  to  support  more  effec- 
tive consideration  of  cumulative  impacts;  such  an 
effort  is  beginning  to  emerge.  In  addition,  EPA  is 
supporting  research  to  provide  better  information 
on  the  cumulative  effects.  It  is  recommended  that 
the  EPA  program  place  initial  emphasis  on  synthe- 
sis and  analysis  of  existing  information,  on  maxi- 
mizing its  use  in  decision  making,  and  on  informa- 
tion transfer.   Recommended  approaches  include 
correlation  of  historic  wetlands  losses  with  loss  of 
wetlands  function  and  values,  regional  case  studies, 
and  development  of  indices  of  cumulative  impact 
for  use  in  permit  review.  (See  W89- 10770  thru 
W89-10780  and  W89-10782  thru  W89-10782)  (Au- 
thor's abstract) 
W89-10781 


EVALUATION  PARADIGM  FOR  CUMULA- 
TIVE IMPACT  ANALYSIS, 

Institute  for  Water  Resources  (Army),  Fort  Bel- 

voir,  VA. 

E.  Z.  Stakhiv. 

Environmental  Management  EMNGDC,  Vol.  12, 

No.  5,  p  725-748,  September  1988.  9  fig,  2  tab,  69 

ref. 

Descriptors:  'Environmental  effects,  'Cumulative 
impacts,  'Environmental  policy,  'Model  studies, 
Decision  making,  Regulations,  Permits,  Compre- 
hensive planning,  Ecological  effects. 

Cumulative  impact  analysis  is  examined  from  a 
conceptual  decision-making  perspective,  focusing 
on  its  implicit  and  explicit  purposes  as  suggested 
within  the  policy  and  procedures  for  environmen- 
tal-impact analysis  of  the  National  Environmental 
Policy  Act  of  1969  (NEPA)  and  implementing 
regulations.  It  is  also  linked  to  different  evaluation 
and  decision-making  conventions,  in  which  a  regu- 
latory context  is  contrasted  with  a  comprehensive 
planning  framework.  The  relatively-familiar  Army 
Corps  of  Engineers*  permit  program,  in  conjunc- 
tion with  the  Environmental  Protection  Agency's 
responsibilities  in  managing  its  share  of  the  Section 
404  regulatory  program  requirements,  is  used 
throughout  as  the  realistic  context  for  highlighting 
certain  pragmatic  evaluation  aspects  of  cumulative 


impact  assessment.  To  understand  the  purposes  of 
cumulative-impact  analysis  (CIA),  a  key  distinction 
must  be  made  between  the  implied  comprehensive 
and  multiobjective  evaluation  purposes  of  CIA, 
promoted  through  the  principles  and  policies  con- 
tained in  the  NEPA,  and  the  more  commonly 
conducted  and  limited  assessment  of  cumulative 
effects,  which  focuses  largely  on  the  ecological 
effects  of  human  actions.  A  heuristic  model  that 
incorporates  the  basic  elements  of  CIA  is  devel- 
oped, including  the  idea  of  tradeoffs  among  social, 
economic,  and  environmental-protection  goals  car- 
ried out  within  the  context  of  environmental  carry- 
ing capacity.  (See  W89-10770  thru  W89-10781  and 
W89- 10783)  (Author's  abstract) 
W89-10782 

DEVELOPING  THE  SCIENTIFIC  BASIS  FOR 
ASSESSING  CUMULATIVE  EFFECTS  OF 
WETLAND  LOSS  AND  DEGRADATION  ON 
LANDSCAPE  FUNCTIONS:  STATUS,  PER- 
SPECTIVES, AND  PROSPECTS, 
Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 
Center. 

B.  L.  Bedford,  and  E.  M.  Preston. 
Environmental  Management  EMNGDC,  Vol.  U, 
No.  5,  p  751-771,  September  1988.  3  fig,  2  tab,  103 
ref. 

Descriptors:  'Wetlands,  'Comprehensive  plan- 
ning, 'Reviews,  'Environmental  effects,  Cumula- 
tive impacts,  Landscape  functions,  Research  prior- 
ities, Regulations,  Synoptic  analysis,  Data  acquisi- 
tion, Environmental  protection. 

The  incongruity  between  the  regional  and  national 
scales  at  which  wetland  losses  are  occurring,  and 
the  project-specific  scale  at  which  wetlands  are 
regulated  and  studied,  has  become  obvious.  A  syn- 
thesis is  presented  of  recent  efforts  by  the  Environ- 
mental Protection  Agency  and  the  Ecosystems  Re- 
search Center  at  Cornell  University  to  bring  wet- 
land science  and  regulation  into  alignment  with  the 
reality  of  the  cumulative  effects  of  wetland  loss 
and  degradation  on  entire  landscapes  and  regions. 
It  summarizes  the  status  of  our  present  scientific 
understanding,  discusses  means  by  which  to  actual- 
ize the  existing  potential  for  matching  the  scales  of 
research  and  regulation  with  the  scales  at  which 
effects  are  observed,  and  provides  guidelines  for 
building  a  stronger  scientific  base  for  landscape- 
level  assessments  of  cumulative  effects.  It  also  pro- 
vides the  outlines  for  a  synoptic  and  qualitative 
approach  to  cumulative  effects  assessment  based 
on    a   reexamination   of  the    generic    assessment 
framework.  A  sound  scientific  basis  for  regulation 
will  not  come  merely  from  acquiring  more  infor- 
mation on  more  variables.  It  will  come  from  recog- 
nizing that  a  perceptual  shift  to  larger  temporal, 
spatial,  and  organizational  scales  is  overdue.  The 
shift  in  scale  will  dictate  different-not  necessarily 
more-variables  to  be  measured  in  future  wetland 
research   and   considered   in   wetland   regulation. 
(See  W89- 10770  thru  W89-10782)  (Author's  ab- 
stract) 
W89-10783 


Although  often  perceived  as  marginal  habitats,  Af- 
rican river  basins  and  their  associated  wetlands  are 
highly    productive    ecosystems.    Recent    national 
leaders  have  continued  to  place  priority  on  river 
basin  development  projects.  However,  while  some 
developers  are  concerned  conservationists,  the  re- 
lationship between  developers  and  conservationists 
in  Africa  has  become  increasingly  combative.  A 
renewed  dialogue  between  developers  and  conser- 
vationists has  resulted  in  the  formation  of  environ- 
mental guidelines  by  a  number  of  bilateral  and 
multiagency  donors,  but  these  guidelmes  are  fre- 
quently ignored.  Meanwhile,  both  developers  and 
conservationists     make     misrepresentations     that 
interfere  with  efforts  to  assess  the  advantages  and 
disadvantages  of  particular  projects  and  programs 
on  a  basin-by-basin  or  case-by-case  basis.  The  re- 
sulting adversary  relationship  does  not  serve  the 
interests  of  either  environmental  management  or 
development.    Strategies   for   the   future  are  dis- 
cussed, emphasizing  cooperation  and  participation. 
It  is  concluded  that,  if  future  river  basin  develop- 
ment projects  are  to  contribute  to  sustainable  de- 
velopment, radical  changes  in  goals,  policies,  and 
plans  are  necessary.  (Doria-PTT) 
W89-10827 


INVERTEBRATE  COMMUNITY  IN  THE  LIT- 
TORAL-REGULATED AREA  OF  A  HYDRO- 
ELECTRIC LAKE-RESERVOIR  (LAKE  CAM- 
POTOSTO,  CENTRAL  ITALY), 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
Dipt,  di  Biologia  Animale  e  dell  'Uomo. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 10794 


RIVER  BASIN  PROJECTS  IN  AFRICA, 

California  Inst,  of  Tech.,  Pasadena.  Inst,  for  Devel- 
opment Anthropology. 

T.  Scudder.  ,,„„., 

Environment  ENTVAR,  Vol.  31,  No.  2,  p  4-9,  27- 
32,  March  1989.  35  ref. 

Descriptors:  'River  basin  development,  'Africa, 
•Social  impact,  'Developing  countries,  'Environ- 
mental protection,  Water  resources  development, 
Planning,  Wetlands,  Agriculture,  Conservation, 
Administrative  agencies,  Administrative  decisions, 
Policy  making,  Dam  effects,  Flooding,  United  Na- 
tions, Public  participation. 


SYNTHETIC  REVIEW  ON  ARRANGEMENT 
OF  COASTAL  FACILITIES  AND  ENVIRON- 
MENTAL ASSESSMENTS  (IN  JAPANESE), 

L.  Jong-sup,  and  C.  Sun-duck. 
Bulletin  of  National  Fisheries  University  of  Pusan, 
Vol.  28,  No.  1,  p  1-10,  June  1988.  4  fig,  5  tab,  19 
ref.  English  summary. 

Descriptors:  'Coastal  engineering,  'Coastal  zone 
management,  'Planning,  'Environmental  effects, 
Construction,  Numerical  analysis,  Mathematical 
models,  Model  studies. 

Environmental  assessment  procedures  pertaining 
to  the  construction  of  coastal  facilities  are  re- 
viewed. Primary  and  secondary  hydraulic  environ- 
mental factors  are  discussed.  Conservative  equa- 
tions on  these  physical  phenomena  were  systema- 
tized. The  classification  of  coastal  facilities  by 
function  and  design  is  tabulated.  Applications,  re- 
gions and  input  parameters  are  discussed  for  sever- 
al numerical  methods  for  analyzing  currents,  e.g. 
tidal,  density,  storm  surge.  Numerical  models  for 
diffusion  phenomena  include  salinity,  suspended 
solids,  and  heat  models.  For  these  models  the 
particular  application,  region  and  input  parameters 
are  also  considered.  A  flow  chart  illustrates  the 
steps  to  be  taken  to  design  an  optimum  arrange- 
ment of  coastal  facilities.  (Peters-PTT) 
W89-10848 


HYDROLOGY  AND  ECOLOGY  OF  THE  APA- 
LACHICOLA  RIVER,  FLORIDA:  A  SUMMARY 
OF  THE  RIVER  QUALITY  ASSESSMENT, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10948 

GROUND-WATER  MONITORING  AT  SANTA 
BARBARA,  CALIFORNIA:  PHASE  2  -EFFECTS 
OF  PUMPING  ON  WATER  LEVELS  AND  ON 
WATER  QUALITY  IN  THE  SANTA  BARBARA 
GROUND-WATER  BASIN, 
Geological  Survey,  San  Diego,  CA. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-10949 

DYNAMIC  SPATIAL  SIMULATION  MODEL 
OF  LAND  LOSS  AND  MARSH  SUCCESSION 
IN  COASTAL  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 
W89- 10980 
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CLASS  HI  SURVEY  AND  TESTING  OF  CUL- 
TURAL RESOURCES  IN  PROPOSED  FLOOD 
CONTROL         SYSTEM         RIGHTS-OF-WAY, 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6G— Ecologic  Impact  Of  Water  Development 


EL      PASO,      EL      PASO 


SOUTHEASTERN 
COUNTY,  TEXAS, 

Mariah  Associates,  Inc.,  Albuquerque,  NM 

A.  C.  Earls,  and  D.  C.  Newton. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A197  660 

folfcf  *T?f  es:,A°6  in  PaPer  C°PV'  A01  in  microfiche. 
1988.  1  lip,  23  fig,  6  tab,  26  ref,  5  append.  Depart- 
ment of  the  Army  Contract  DACW477-85-D-0O3O. 

Descriptors:  'Flood  control,  'Texas,  'Archaeolo- 
gy, 'Water  resources  development,  El  Paso 
Texas,  Social  aspects,  History,  Dating,  Surveys' 
Right-of-way,  Rio  Grande,  On-site  tests. 

A  Class  III  intensive  survey  and  limited  testing 
was  conducted  of  undisturbed  portions  of  U.S. 
Army  Corps  of  Engineers  proposed  flood  diver- 
sion projects  in  the  southeastern  part  of  El  Paso, 
Texas.  The  project  area  is  located  between  the  Rio 
Grande  and  Interstate  10  in  El  Paso.  The  intact 
portion  of  the  site  is  potentially  eligible  to  the 
National  Register  of  Historic  places  because  of  the 
presence  of  hearths  and  the  possibility  for  dating 
associated  artifacts.  Adverse  impacts  primarily  oc- 
curred 3-10  years  ago  and  consisted  of  blading  the 
hill  slope  to  obtain  fill  for  construction,  followed 
by  aeolian  and  colluvial  erosion  and  some  pothunt- 
mg.  These  impacts  have  reduced  site  integrity  to 
approximately  50%  intactness;  many  of  the  hearths 
have  lost  charcoal,  and  much  of  the  material  is 
surficial  in  depth.  Testing  within  the  right-of-way 
described  in  this  report  constitutes  mitigation  of 
adverse  impacts  to  known  surface  aspects  of  the 
site  since  it  demonstrated  paucity  of  subsurface 
materials  and  lack  of  depositional  integrity  on 
hardpan  surfaces.  Should  subsurface  materials  be 
encountered  during  construction,  they  will  require 
archaeological  recording.  (Lantz-PTn 
W89-10991  ' 

7.  RESOURCES  DATA 
7A.  Network  Design 

ORGANIZATION  AND  OPERATION  OF  THE 
SAVANNAH  RIVER  PLANT'S  GROUNDWAT- 
ER MONITORING  PROGRAM, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC 

Savannah  River  Lab. 

C.  M.  Olson,  and  J.  D.  Heffner. 

Ground   Water  Monitoring  Review  GWMRDU 

Vol.  9,  No.  2,  p  72-77,  Spring  1989.  5  fig. 

Descriptors:  'Network  design,  'Groundwater 
quality,  'Monitoring,  Nuclear  plants,  Computers, 
Automation,  Savannah  River  Plant,  Water  quality 
management. 

The  Groundwater  Monitoring  Program  at  the  Sa- 
vannah River  Plant  currently  consists  of  more  than 
700  wells  at  more  than  70  sites,  and  growth  is 
projected.  The  organization  and  operation  of  the 
program  has  been  designed  to  support  an  active 
drilling  program,  the  acquisition  of  a  large  amount 
of  repetitive  data,  the  generation  of  numerous  re- 
ports, associated  QA/QC  controls,  and  provision 
for   additional   growth.    The   design   is   centered 
around  two  key  features:  modular  components  and 
computer  usage.  The  modular  component  concept 
is  an  organizational  tool  that  gives  one  group  re- 
sponsibility for  a  specific  portion  of  the  program 
Uiis  responsibility   includes  the  operation   of  its 
segment  and  the  coordination  of  operations  with 
the  other  groups  in  the  program.  Computers,  the 
associated  software,  and  a  simple  set  of  rules  (the 
sampling  guide)  enables  the  program  to  accommo- 
date large  amounts  of  repetitive  data  in  a  timely 
uniform  manner.  Feedback  loops  are  included  to 
ensure  that  new  data  are  incorporated  into  future 
program  decisions  (new  sample  schedules  and  well 
locations).   The  highly  automated   system   deter- 
mines sample  schedules,  collates/reviews  incoming 
data,  and  generates  various  reports.  Six  reports  are 
issued  on  a  regular  basis,  from  quarterly  to  annual- 
ly, to  ensure  that  the  program  is  adequately  docu- 
mented. The  program  has  been  in  successful  oper- 
ation for  over  a  year  and  has  accommodated  the 
expected  growth.  (Author's  abstract) 
W89- 10678 


LIMITATIONS  OF  MONITORING  WELLS 
FOR  THE  DETECTION  AND  QUANTIFICA- 
TION OF  PETROLEUM  PRODUCTS  IN  SOILS 
AND  AQUIFERS, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

A.  S.  Abdul,  S.  F.  Kia,  and  T.  L.  Gibson. 

Ground   Water   Monitoring  Review  GWMRDU 

Vol.  9,  No.  2,  p  90-99,  Spring  1989.  9  fig,  1  tab,  10 

Descriptors:  'Network  design,  'Monitoring  wells 
•Observation  wells,  'Oil  pollution,  'Soil  contami- 
nation, 'Path  of  pollutants,  'Groundwater  pollu- 
tion, 'Monitoring,  'Aquifers,  Wells,  Petroleum 
products,  Porous  media,  Cleanup  operations. 

Theoretical  analysis  and  laboratory  column  experi- 
ments were  carried  out  to  investigate  the  condi- 
tions required  for  petroleum  products  (oil)  to  flow 
into    a    well    installed    through    a    sandy   porous 
medium  contaminated  with  the  oil.  The  results 
indicated  that  oil  would  flow  into  a  well  only  after 
a  layer  of  'free  oil'  is  formed  in  the  adjacent  porous 
medium.  Because  significant  quantities  of  oil  could 
be  stored  in  the  porous  medium  under  the  influ- 
ence of  capillary  suction  prior  to  the  formation  of 
the  zone  of  free  oil,  the  presence  of  oil  in  a  well 
would  indicate  an  advanced  stage  of  oil  contamina- 
tion  of  the   subsurface.   While  monitoring   wells 
could  be  used  to  delineate  the  extent  of  the  free-oil 
plume  and  the  plume  of  dissolved  petroleum  con- 
stituents, they  are  not  useful  for  delineating  the 
extent  of  capillary  held  oil.  The  results  also  indicat- 
ed that  the  ratio  of  the  oil-layer  thickness  in  the 
well  to  that  in  the  porous  medium  is  not  a  constant 
as  is  sometimes  assumed  in  practice.  Further  esti- 
mates of  the  oil  thickness  in  the  medium  based  on 
the  oil   thickness   in   the   wells  and   on  capillary 
properties  measured  in  the  laboratory  were  sensi- 
tive to  the  values  of  the  parameters  used  in  these 
estimates.  The  measured  thickness  of  the  oil  layer 
in  a  monitoring  well  alone  may  not  yield  reliable 
estimates  of  the  amount  of  oil  in  the  substrate,  and 
assuming  that  the  oil-thickness  ratio  is  a  constant 
can  lead  to  inadequate  site  assessments  and  inap- 
propriate remedial  plans.  (Author's  abstract) 
W89-10681 


SAMPLING  STRATEGIES  FOR  WATER  QUAL- 
ITY MONITORING  IN  LAKES:  THE  EFFECT 
OF  SAMPLING  METHOD, 

Freshwater    Biological     Association,     Ambleside 

(England). 

J.  Hilton,  T.  Carrick,  E.  Rigg,  and  J.  P.  Lishman. 

Environmental  Pollution  ENPOEK,  Vol    57    No 

3,  p  223-234,  1989.  2  fig,  1  tab,  16  ref.         '      ' 

Descriptors:  'Network  design,  'Data  acquisition 
Sampling,  'Water  quality,  'Monitoring,  'Lakes, 
Nutrients,  Hypohmnion,  Epilimnion,  Boats,  Stand- 
ard deviation,   Ammonia,   Temperature,   Oxygen. 

Five  different  water  sampling  techniques  were 
compared  in  a  series  of  lakes  in  the  English  Lake 
District.  In  deep  lakes,  no  significant  differences 
were  observed  between  mean  summer  nutrient 
concentrations  measured  in  (1)  a  tube  sample  inte- 
grating over  the  photic  zone  taken  from  the  deep- 
est point;  (2)  a  surface  dip  sample  taken  at  the 
deepest  point;  (3)  a  surface  dip  sample  taken  by 
wading  into  the  water's  edge;  (4)  a  dip  sample 
taken  slightly  further  off  shore;  and  (5)  a  sample 
taken  along  a  short  transect  out  from  the  shore 
using  a  model  boat  to  transport  the  sample  bottle 
In  shallower  lakes,  the  integrating  tube  sampler 
gave  significantly  higher  estimates  of  mean  con- 
centrations than  other  methods  due  to  the  increase 
in  volume  of  the  unmixed  hypolimnion  which  re- 
duced the  depth  of  the  well-mixed  epilimnion  to 
less  than  the  tube  length.  For  national  survey  pur- 
poses, samples  taken  from  the  edge  of  the  lake  are 
the  most  cost  effective.  (Author's  abstract) 
W89- 10824 


°™!™AL  DESIGN  OF  PIPE  NETWORKS:  A 
RKVILW, 

Exeter  Univ.  (England).  Dept.  of  Engineering  Sci- 
ence. 
For  primary  bibliographic  entry  see  Field  5F. 


MATHEMATICAL  MODELING  FOR  OCEAN 
AND  COASTAL  WATERS, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Stroe- 

mungsmechanik   und   Elektronisches  Rechnen  im 

Bauwesen. 

For  primary  bibliographic  entry  see  Field  2L. 

*V  07-  I   ItJjO 


7B.  Data  Acquisition 


5A£!FRIVORY  BY  BENTHIC  CILIATES:  SIG- 
^F^CE  AS  A  CARBON  SOURCE  AND 
IMPACT  ON  SEDIMENT  BACTERIA, 

Brookhaven  National  Lab.,  Upton,  NY.' 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 10542 


BIOASSAY  METHODS  FOR  EVALUATING 
THE  TOXICITY  OF  HEAVY  METALS,  BIG- 
CIDES  AND  SEWAGE  EFFLUENT  USING  MI- 
CROSCOPIC STAGES  OF  GIANT  KELP  MA- 
FJlOCJSTIS  PYRIFERA  (AGARDH):  A  PRE- 
LIMINARY REPORT, 

California  Univ.,  Santa  Cruz.  Inst,  of  Marine  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A 
W89- 10548 


o?I££JOXICITY  OF  INTERSTITIAL  AND 
PARTICLE-BOUND  CADMIUM  TO  A  MARINE 
INFAUNAL  AMPHIPOD, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  5C 
W89-10549 


IMPROVED  INTERLABORATORY  COMPARI- 
SONS OF  POLYCYCLIC  AROMATIC  HYDRO- 
CARBONS IN  MARINE  SEDIMENT, 

National  Marine  Fisheries  Service,  Seattle    WA 

Northwest  and  Alaska  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5A. 


SLOPING  CREST  CRUMP  WEIR, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

R.  J.  Keller. 

},?^£  °f  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  115,  No.  2,  p  231-238,  April  1989  4 
fig,  1  tab,  8  ref 

Descriptors:       'Weirs,       'Flow       measurement, 
Gaging,     'Hydraulic     models,     Model     studies 
Crump  weirs,  Calibrations. 

A  hydraulic  model  study  of  an  existing  sloping 
crest  Crump  weir  is  described.  Two  models  of 
scales  1:10  and  1:3  were  tested.  At  relatively  large 
heads,  the  structure  behaves  as  one  half  of  a  flat-V 
Crump  weir  with  the  same  transverse  crest  slope. 
At  lower  heads,  the  flow  cross  section  becomes 
strongly  non-symmetrical  with  a  consequent  signif- 
icant decrease  in  the  value  of  the  discharge  coeffi- 
cient. The  critical  head  at  which  departure  from  a 
constant  discharge  coefficient  commences  is  sensi- 
tive to  the  extent  of  upstream  sedimentation  in  the 
channel.  The  sloping  crest  Crump  weir  should  not 
be  used  for  flow  measurement  in  a  straight  channel 
without  an  associated  model  study  or  an  extensive 
field  calibration.  (Author's  abstract) 
W89- 10559 


PROGRAM     FOR     EVALUATING     STREAM 
QUALITY  IN  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC. 

For  primary  bibliographic  entry  see  Field  5B 

W89- 10943 


PHOTO-OXIDATION  OF  DISSOLVED  OR- 
GANIC MATTER  FOR  TRACE  METAL  ANAL- 
YSIS, 

North    Carolina    Univ.,    Chapel    Hill.    School   of 

Public  Health. 

M.  Martin-Goldberg,  and  M.  S.  Shuman. 
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RESOURCES  DATA— Field  7 


Chemical  Speciation  and  Bioavailability,  Vol.  1, 
No.  1,  p  19-23,  April  1989.  4  fig,  14  ref. 

Descriptors:  *Water  analysis,  *Coastal  waters, 
•Photo  oxidation,  *Trace  metals,  Testing  proce- 
dures, Ultraviolet  irradiation,  Fulvic  acids,  Saline 
water,  Carbon,  Natural  waters,  Fluorescence, 
Chemical  degration,  Georgia,  'Dissolved  organic 
matter. 

Prior  to  the  analysis  of  trace  metals  in  natural 
waters,  dissolved  organic  matter  (DOM)  must  be 
destroyed  without  the  introduction  of  metal  con- 
tamination. Two  stations  in  the  Georgia  Bight 
were  sampled  at  a  depth  of  .5  m.  The  samples  were 
irradiated  in  two  UV  chambers,  one  containing  a 
14  W  mercury  arc  lamp  and  the  second  with  a 
1000  W  arc  lamp.  Photo-oxidation  significantly 
reduces  the  concentration  of  DOM,  but  does  not 
totally  remove  it  from  solution.  Measurement  of 
the  fluorescence  intensity  of  acidified  samples  is  a 
simple  method  to  monitor  the  degradation  of  fulvic 
acids  at  carbon  concentrations  as  low  as  0.005  mg 
C/L.  In  saline  solutions,  removal  of  DOM  is  more 
complete  with  a  14  W  fluorescent  lamp  than  with  a 
1000  W  lamp,  and  with  H202  than  with  HN03  as 
the  oxidant.  In  non-saline  solutions,  no  difference  is 
observed  between  lamps  or  between  oxidants.  In 
all  cases,  removal  of  DOM  is  more  complete  in 
non-saline  than  in  saline  solutions.  A  review  of 
photo-degradation  mechanisms  suggest  that  OH  is 
largely  responsible  for  fulvic  acid  degradation  and 
that  the  reaction  proceeds  by  an  auto-oxidation 
mechanism.  (White-Reimer-PTT) 
W89-10636 


SHOULD  WE  USE  A  WELL  FOOT  (SEDIMENT 
TRAP)  IN  MONITORING  WELLS, 

For  primary  bibliographic   entry   see   Field   8G. 
W89-10676 


TRACER  TEST  FOR  DETECTING  CROSS  CON- 
TAMINATION ALONG  A  MONITORING 
WELL  COLUMN, 

EBASCO  Services,  Inc.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-10679 


EQUIPMENT  DECONTAMINATION  PROCE- 
DURES FOR  GROUND  WATER  AND  VADOSE 
ZONE  MONITORING  PROGRAMS:  STATUS 
AND  PROSPECTS, 

O'Brien  and  Gere  Engineers,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-10682 


EFFECT  OF  AMMONIA  ON  COD  ANALYSIS, 

General  Motors  Research  Labs.,  Warren,  MI. 
B.  R.  Kim. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  5,  p  614-617,  May  1989.  3 
fig,  1  tab,  4  ref. 

Descriptors:  'Wastewater  analysis,  'Chemical 
oxygen  demand,  'Ammonia,  Organic  wastes,  Con- 
centration time,  Digestion,  Chlorides. 

Chemical  oxygen  demand  (COD)  is  used  as  a 
measure  of  the  organic  content  of  wastewater. 
Interference  of  ammonia  with  COD  analysis  was 
observed  when  chloride  was  present  and  when  a 
0.25-N  potassium  dichromate  solution  was  used  to 
prepare  the  COD  vials.  The  interference  increased 
with  increases  in  both  ammonia  and  concentration 
and  digestion  time.  The  interference  was  not  ob- 
served when  COD  analysis  was  performed  with 
the  COD  vials  prepared  with  a  0.025-N  potassium 
dichromate  solution,  or  when  chloride  was  absent. 
(Author's  abstract) 
W89-10695 


APPLICATIONS  OF  DUAL-WALL  REVERSE- 
CIRCULATION  DRILLING  IN  GROUND 
WATER  EXPLORATION  AND  MONITORING, 

Hart  Environmental  Management  Corp.,  Irvine, 

CA. 

M.  F.  Strauss,  S.  L.  Storey,  and  N.  E.  Mehlhorn. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  2,  p  63-71,  Spring  1989.  7  fig,  1  ref. 

Descriptors:  'Drilling,  'Groundwater,  'Explora- 
tion, 'Groundwater  quality,  'Monitoring,  'Bore- 
holes, 'Wells,  Percussion  hammer  system,  Land- 
fills, Case  studies. 

Dual-well  reverse-circulation  drilling  uses  flush- 
threaded  double-wall  drill  pipe  and  high-pressure 
air  to  provide  continuous  return  of  formation  and 
water  samples.  Cuttings  and  formation  waters  are 
not  contaminated  with  drilling  additives  or  mixed 
with  other  borehole  material.  Up-hole  velocity  of 
about  70  ft/sec  provides  reliable  logging  of  water, 
mineral  or  contaminant-bearing  strata.  Water  sam- 
ples representative  of  specific  strata  may  be  airlift- 
ed  or  bailed   to   the   surface.    In   the   percussion 
hammer  system,  dual-wall  drill  pipe  is  advanced 
through   chiefly   unconsolidated   material   by   the 
percussion  action  of  an  aboveground  pile  hammer. 
The  borehole  is  drilled  and  temporarily  cased  in 
one  pass.  Wells  or  monitoring  devices  are  installed 
as  the  pipe  drill  is  hydraulically  retracted  during 
construction.  A  rotary  head  may  be  adapted  as  an 
option  to  allow  dual-wall  rotary  drilling  into  con- 
solidated or  crystalline  formations  through  a  per- 
cussion  hammer   drill   string   temporarily   left   in 
place  as  a  conductor.  The  complex  geology  and 
variety  of  geoenvironmental  problems  in  southern 
California  has  provided  a  testing  ground  for  dual- 
wall  drilling  on  hazardous  material  site  investiga- 
tions. Several  case  histories  have  demonstrated  the 
capabilities  and  versatility  of  this  method,  includ- 
ing: (1)  the  installation  of  4-inch  and  6-inch  diame- 
ter   gasoline    monitoring     and     recovery     wells 
through  gravels  and  cobbles  at  a  filling  station 
where  hollow-stem  auger  drilling  failed;  (2)  the 
confirmation  of  a  dry  borehole  initially  drilled  by 
direct  rotary  at  a  landfill;  and  (3)  multiple  installa- 
tions  of  monitoring   devices   through    municipal 
refuse  at  a  Los  Angeles  landfill.  (Author's  abstract) 
W89-10677 


QUANTITATIVE     ANALYSIS     OF     SOLUBI- 
LIZED  METHANE  IN   REFUSE   LEACHATE, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Bioscience  and  Biotechnology. 

For  primary  bibliographic  entry  see  Field  5A. 
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Data  Acquisition — Group  7B 

accuracy  were  considered  to  be:  (1)  the  quality  of 
image  capture  by  the  video  system,  (2)  the  resolu- 
tion of  the  digitized  image,  (3)  the  quality  of  the 
source  maps,  and  (4)  the  precision  to  which  the 
geographical  coordinates  of  points  on  the  source 
maps  can  be  obtained.  The  present  system  is  limit- 
ed to  hydrological  soil  maps  consisting  of  black 
lines  on  a  white  background,  but  future  improve- 
ments in  equipment  and  software  could  enable 
digitizing  of  colored  maps  displaying  continuous 
variables.  (Rochester-PTT) 
W89-10761 


QUALITY  ASSURANCE  PROGRAMME  FOR 
HYDROMETRIC  DATA  IN  NEW  ZEALAND, 

Ministry  of  Works  and  Development,  Wellington 
(New  Zealand). 

M.  P.  Moseley,  and  A.  I.  McKerchar. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 
No.  2,  p  185-202,  April  1989.  2  fig,  25  ref. 

Descriptors:  'New  Zealand,  'Hydrologic  data, 
'Quality  control,  'Data  acquisition,  Standards,  Na- 
tional Hydrometric  Reference  Network,  Hydro- 
logic  data  collections,  Management  planning,  Cost 
analysis. 

The  objectives  of  a  National  Hydrometric  Refer- 
ence Network  for  New  Zealand  are  specified,  and 
the  necessary  standards  for  data  collection  are 
defined.  The  discussion  in  this  article  covers:  steps 
in  establishing  a  quality  assurance  program;  user 
needs  for  hydrological  information;  setting  stand- 
ards; procedures  for  data  collection  and  archiving; 
management  of  the  data  archive;  quality  control  of 
the  data;  and  disseminating  audit  results.  Data  are 
collected  in  New  Zealand  by  several  agencies  and 
a  data  quality  assurance  program  must  be  designed 
and  administered  to  take  account  of  this.  The  pro- 
gram involves  a  full  range  of  practices,  from  pro- 
viding manuals  and  adequate  staff  training  through 
to  auditing  of  archived  data,  and  disseminating 
audit  results,  it  is  not  a  formal  program  like  those 
used  in  industrial  settings,  but  it  is  an  effective  way 
of  assuring  users,  at  an  acceptable  cost,  that  hydro- 
metric  data  meet  the  quality  standards  they  re- 
quire. (Author's  abstract) 
W89-10763 


ALTERNATIVE  APPROACH  TO  THE  YEAST 
EXTRACT-NALIDIXIC  ACID  METHOD  FOR 
DETERMINING  THE  PROPORTION  OF 
METABOLICALLY  ACTIVE  AQUATIC  BACTE- 
RIA, 

Hull  Univ.  (England).  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 10704 


GRANULAR  SOILS  IN  RIGID-WALL  PER- 
MEAMETERS:  METHOD  OF  DETERMINING 
THE  DEGREE  OF  SATURATION, 

Ecole  Polytechnique,  Montreal  (Quebec). 

For  primary  bibliographic   entry  see   Field   2G. 

W89-10748 


INEXPENSIVE  VIDEO  DATA  CAPTURE 
SYSTEM  FOR  HYDROLOGICAL  MAPS, 

Institute  of  Hydrology,  Wallingford  (England). 
R.  Gross. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  34, 
No.  2,  p  157-167,  April  1989.  6  fig,  7  ref. 

Descriptors:  'Digital  mapping,  'Hydrologic  maps, 
'Digitization,  'Mapping,  'Video,  France,  Hydrol- 
ogy, Brittany,  Soil  maps,  Performance  evaluation. 

Digital  mapping  techniques  are  being  used  increas- 
ingly in  hydrology.  One  of  the  constraints  on  the 
application  of  those  techniques  is  the  digitizing 
process,  which  can  be  costly  and  time  consuming. 
The  background  and  development  are  described  of 
a  low-cost,  easy-to-use  system  for  digitizing  maps. 
The  system  is  based  on  the  use  of  a  video  camera 
as  a  scanner.  The  process  of  digitizing  the  hydrolo- 
gical soil  map  of  western  Brittany  (France)  is 
described  as  an  example  of  the  use  of  the  system. 
The  digitizing  hardware  is  inexpensive  and  repre- 
sents a  viable  low  cost  alternative  to  the  conven- 
tional digitizing  methods  available.  Limitations  on 


REMOTE  SENSING  APPLICATIONS  IN 
WATER  RESOURCES  PROSPECTING  AND 
MANAGEMENT, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC.  Water  and  Telecom- 
munications Div. 
S.  V.  R.  Rao. 

Resource  Management  and  Optimization 
RMOPDH,  Vol.  6,  No.  1,  p  35-44,  December  1987. 
15  ref. 

Descriptors:  'Remote  sensing,  'Groundwater 
management,  'Water  quality  management,  'Water 
resources  development,  'Satellite  technology,  Aq- 
uifer management,  Seepage  control,  Streamflow, 
Stream  pollution,  River  flow,  Water  pollution  ef- 
fects, Pollutant  identification,  Tracking  techniques, 
Surface  water,  Monitoring,  Automation,  Data  ac- 
quisition. 

Remote  sensing  can  be  a  powerful  tool  in  the  years 
ahead  for  adequate  monitoring  of  ground  and  sur- 
face freshwater  resources  and  for  prospecting  of 
the  groundwater  resources,  so  that  appropriate 
management  decisions  can  be  made  for  proper 
utilization  of  these  resources.  Satellite  images  can 
provide  valuable  information  with  regard  to  the 
location  of  the  aquifers,  and  seepage  rates  of  water 
from  the  streams  and  rivers.  Groundwater  con- 
tamination can  also  be  adequately  monitored  with 
satellite  imagery.  Remote  sensing  techniques  utiliz- 
ing satellite  imageries  can  be  extremely  useful  for 
tracking  the  course  of  hazardous  spills  in  streams 
and  rivers,  which  would  otherwise  not  be  possible 
with  ground-based  measurements.  Similarly, 
remote  sensing  techniques  utilizing  satellite  image- 
ries can  provide  continuous  monitoring  of  surface 
water  quality  in  rivers,  streams,  and  lakes.  This  has 
the  greatest  advantage  over  the  ground-based  con- 
tinuous monitoring  with  automated  instrumenta- 
tion in  being  quite  inexpensive  and  in  not  being 
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open  to  interruptions  of  data  acquisition.  Satellite 
imagery  can  provide  accurate  information  regard- 
ing the  extent  of  aquatic  growths  in  rivers  and 
lakes.  Satellite  imagery  can  also  be  useful  for  map- 
ping the  weed  beds  in  rivers  and  lakes,  for  making 
rough  approximations  of  the  volume  and  biomass 
of  aquatic  weeds,  and  for  following  the  spread  of 
nuisance  algae  in  lakes.  (Fish-PTO 
W89- 10792 


METHODS  FOR  DETERMINING  TOXICITY 
2£TOSSLLlJTANTS  DISCHARGED  INTO 
WATERS  (METODY  OKRESLANIA  TOKSYCZ- 

?OT  DO  wSLf ZYSZCZEN   WPROWADZAN- 

w™%Poh1nedr0,08y  "nd  Water  Management- 

W8r9Pio806y  bibIiographic  entry  see  Field  5C- 


£2™^!?  NUEST  METHOD  FOR  PHOTO- 
CHEMICAL TRANSFORMATION  OF  POL- 
LUTANTS IN  THE  AQUATIC  ENVIRONMENT 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

^°gr  Pn0ma^y  bibliographic  entry  see  Field  5A. 


F£Y,ELOPING   A   METHODOLOGY   FOR   IN 
SITU    MEASUREMENTS    OF    LOW    PERME- 

SS^laSSSS*  for  hazard™- 

Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France). 

F°jQPrimarv  bibliographic  entry  see  Field  5E. 
W89-1084O 


(NMSU)  greatly  facilitated  data  collection.  Recent 
modifications  to  this  instrument  eliminate  interfer- 
ences due  to  barometric  pressure  variations,  and 
reduce  errors  created  by  electrolyte  evaporation 
Microbial  kinetic  studies  at  NMSU  required  an 
instrument  capable  of  continuously  monitoring 
oxygen  uptake  without  being  affected  by  several 
common  interferences  found  in  other  respiro- 
meters. These  analytical  needs  were  met  by  means 

r0pCBOn^Thmp^r,Cr?mpUteri2ed  respirometer 
(PCBOD).  The  PCBOD  apparatus  introduces  two 
unique  features  into  the  field  of  respirometry  (1)  a 
vacuum  switch  replaces  the  conventional  U-tube 
or  pressure  transducer  used  by  other  respirometers- 
and  2)  the  oxygen  is  supplied  to  the  reactor  from  a 
regulated  (high-pressure)  oxygen  tank  (breathing 
or  welding  grade).  The  PCBOD  apparatus  is  a 
constant  pressure  respirometer  that  eliminates  the 
need  for  venting,  isolates  the  unit  from  the  atmos- 
phere, and  maintains  a  constant  oxygen  level  in  the 
system.  The  only  moving  parts  in  the  instrument 
are  the  solenoid  valve  and  the  mixer.  Analytical 
work  is  reduced  to  addition  and  removal  of  the 
sample  and  the  alkali  trap  at  the  beginning  and  end 
of  a  test  respectively.  The  only  chemicals  required 
to  operate  the  pCBOD  respirometer  are  a  strong 
alkali,  such  as  KOH  or  LiOH,  and  breathinf 
oxygen.  The  PCBOD  precision  is  significantly  su 
penor  to  that  of  the  open-cell  EBOD  respiro- 
meters tested  in  long-term  studies  lasting  up  to  180 
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Ohio  State  Univ.,  Columbus.  School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  2H 
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FIELD-STUDY  DESIGN  FOR  MODULE  EVA  I 
UATION:  PRECP  VI/3CP0,       MUUU1*  tVAL" 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA 
Atmospheric  Sciences  Dept. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 11008 


MODEL  OF  ALGERIAN-TUNISIAN  CONTI 
NENTAL  INTERCONNECTING  EXTENDED 
TO  LIBYA  (EXTENSION  EN  LIBYE  DU 
MODELE  DU  CONTINENTAL  INTERCA 
LAIRE  ALGERO-TUNISIEN), 
Ecole  Nationale  des  Ingenieurs  de  Tunis  (Tunisia) 
For  primary  bibliographic  entry  see  Field  2F 
W89-11018 


waSyielt™1^11™    FOR   optimum 

Mosul  Univ.  (Iraq).  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  4B 
W89-11019 


?irSPIR^M^R^,METHOD  FOR  BIOKINE- 
WASTE™  ION       °F       TOXIC 

Delaware  Univ.,  Newark.  Dept.  of  Chemistry. 
W8r9-P0863ry  b,bIiograPhic   entry  see   F'eld   5D. 


DETERMINATION        OF        ACETOCLASTTC 

SvIS°GENIC  ACTIVITY  IN  ANAEROmc 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 6 

W89-P0897ry  bibliographic   entry   see   Field   5D. 


NOVEL  APPROACH  TO  SIMPLIFIED  RF 
^METRIC  OXYGEN  DEMAND  DETER- 

New  Mexico  'state  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering.  p 

F.  Cadena,  A.  Drohobyczer,  M.  I.  Beach,  and  D 
Barnes. 

IN:  Proceedings  of  the  43rd  Industrial  Waste  Con- 
ference, May  10-12,  1988,  Purdue  University,  West 
Lafayette,  Indiana.  Lewis  Publishers,  Chelsea, 
M.chigan,    1989.  p  459^67,  4  fig,   2  tab,   8  ref 

Descriptors:      'Oxygen     demand,      'Respiration, 
Measuring  instruments,   -Water  quality  control 
Pneumatic  computerized   respirometer,   Chemical 
anaJysis,  Biochemical  oxygen  demand. 

Several  accurate  manometric  devices  capable  of 
measuring  gas  consumption  or  production  by  mi- 
crobial activity  were  used  in  the  biological  sci- 
ences laboratories  since  the  turn  of  the  century 
borne  of  these  manometers  were  designed  to  meas- 
ure oxygen  demand  (i.e.,  respirometers)  during  mi- 
crobial respiration.  Instruments  specifically  de- 
signed for  environmental  work  have  gained  wider 
acceptance.  Development  of  instruments  designed 
primarily  for  environmental  applications,  such  as 
the  electrolytic  respirometer  (EBOD)  and  others 
are  widely  used  in  engineering  research.  These 
devices  combine  relative  operational  simplicity 
with  ruggedness  and  sample  representatives.  Use 
of  various  mechanical  recorders  or  printers  simpli- 
fied data  collection  in  environmental  science  re- 
p^m,e,erS  For  example,  development  of  the 
EBOD  apparatus  at  New  Mexico  State  University 


ESSENTIAL  OF  BIOTECHNOLOGY 

Versar,  Inc.,  Springfield,  VA 

R.  P.  Ouellette,  and  P.  N.  Cheremisinoff. 

7o6BC<  £miC  Publishing  Co-.  Inc.,  Lancaster,  PA. 
iyoj.  zib  p. 

Descriptors:  'Biotechnology,  'Measuring  instru- 
ments 'Chemical  analysis,  'Water  properties, 
Centnfugation,  Chromatography,  Electrophoresis 
fermentation,  Culturing  techniques. 

Biotechnologies  are  made  possible  by  the  rapid 
development  and  utilization  of  a  variety  of  tech- 
niques, methods,  instruments  and  equipment  High 
speed  centrifugation,  high  pressure  chromatogra- 
phy, electrophoresis  are  the  tricks  of  the  trade 
Monoclonal  antibodies,  DNA  probes,  plasmids' 
VeSt°rA*,re  the  t00ls-  Protoplast  fusion,  Ti  plas- 
mids, DNA  sequencing  techniques,  gene  synthesiz- 
ing machines,  cell  culture,  fermentation  are  all  part 
of  this  arsenal.  The  properties  of  water,  with  re- 
spect to  developing  biotechnologies  is  highlighted 
in  this  book,  along  with  discussions  on  the  medical 
and  chemical  aspects  and  applications  of  the  tech- 
W898y0960e  alS°  W89-10962)  (Lantz-PTT) 


APPLICATIONS  OF  BIOTECHNOLOGY 

Versar,  Inc.,  Springfield,  VA. 

W8r9P0962ry   bibliographic   entfy   see   Field   5D. 


INFORMATION  NEEDS-AQUATIC 

New  York  Botanical  Garden,  Bronx, 'ny   Inst  of 
Ecosystem  Studies. 

W89Pir0970y  bibliographic  entry  see  Field  5B. 


SPATIALLY      DISTRIBUTED      MODEL      OF 
RAISED  BOG  RELIEF,  ™vu*-L      OF 

tskeandtrm'ya  NaUk  SSSR'  Moscow-  Vychislitelnyi 
F°r  Pjimary  bibliographic  entry  see  Field  2H. 


?^L^0£  MOD£LS  OF  COASTAL  WET- 
TONOfKARINE  SYSTEMS:  REALIZA- 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
F°r  Primary  bibliographic  entry  see  Field  2L. 


PRODUCnvrTY-HYDROLOGY-NUTRIENT 
MODELS  OF  FORESTED  WETLANDS, 


PREDICTING    REGIONAL    GROUNDWATER 
I^5f0S™I^D^^SIONAiMiS,! 

Padua  Univ.  (Italy). 

For  primary  bibliographic  entry  see  Field  4B 
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£££!£.  ELEMENT    SIMULATION    OF   THE 
HYDROTHERMAL  BEHAVIOR  OF  AN  ARTI 

stor^g1QUIFER  FOR  seasonal  energy 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  2F 
W89- 11021 


TWO-DIMENSIONAL  FINITE  ELEMENT 
MODEL  FOR  SOLUTE  TRANSPORT^  W 
MULTI-AQUIFER  SYSTEMS, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

For  primary  bibliographic  entry  see  Field  2F 
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TWO-DIMENSIONAL       FINITE       ELEMENT 
FFiR  SYLstemsWATER  FLOW  ^  MULT1-AQU1- 

H^rauhcT'  G™  (Egypt)-  Dept  °f  Irrigati°n  and 

For  primary  bibliographic  entry  see  Field  2F 
W89- 11023 


MODFiSLEZMULTILAYER  AQUIFER 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

For  primary  bibliographic  entry  see  Field  2F 

W89- 11024 


SIMULATION  OF  REGIONAL  SUBSURFACE 
FLOW  BY  FINITE  ELEMENT  MODELS, 

Padua  Univ.  (Italy).  Inst,  of  Applied  Mathematics. 
For  primary  bibliographic  entry  see  Field  2F 
W89- 11025 


SELECTIVE  LUMPING  EFFECTS  ON  DEPTH- 
CHANN  ATE°  nTsTTE  ELEM£NT  MODEL  OF 

Mississippi  Univ.,  University.  Dept.  of  Mechanical 

engineering. 

For  primary  bibliographic  entry  see  Field  2E 

W89- 11026 
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PARAMETER  IDENTIFICATION  IN  UNSATU- 
RATED FLOW  AND  SOLUTE  TRANSPORT 
MODELS, 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Fac- 
ulty of  Engineering. 

For  primary  bibliographic  entry  see  Field  2U. 
W89-11027 

NUMERICAL  SIMULATION  OF  TRANSIENT 
UNCONFINED  SEEPAGE  PROBLEMS, 

Liege  Univ.  (Belgium). 

For  primary  bibliographic  entry  see  Held  if. 

W89-11028 


FINITE  ELEMENT  MODEL  FOR  AQUIFER 
SIMULATION  WITH  APPLICATION  IN 
GANGES-KOBADAK  PROJECT, 

Institute  of  Flood  Control  and  Drainage  Research, 
Dacca  (Bangladesh). 

For  primary  bibliographic  entry  see  Field  2h. 
W89- 11029 


NUMERICAL  SIMULATION  FOR  SALT 
TRANSPORT  IN  COASTAL  AQUIFERS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  If. 

W89-11030 

COMPUTER  APPLICATION  TO  GEOELEC- 
TRIC  EXPLORATION  FOR  GROUND  WATER 
IN  DESERT  AREAS, 

Zagazig  Univ.  (Egypt).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-11031 

7C.  Evaluation,  Processing  and 
Publication 

OPEN  CHANNEL  FLOW  THROUGH  TRANS- 
VERSE FLOOR  OUTLETS, 

Concordia    Univ.,     Loyola    Campus,     Montreal 

(Quebec).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-10561 


CONTINUOUS  DISTRIBUTED  MODEL  OF 
STORAGE  DOMINATED  WATERSHED 
RUNOFF, 

California  Univ.,  Los  Angeles. 

For  primary  bibliographic  entry  see  Field  2E. 

W89- 10564 


NONLINEAR  SEISMIC  ANALYSIS  OF  ARCH 
DAMS, 

Impell  Corp.,  Walnut  Creek,  CA. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-10573 


PREDICTION  MODELS  OF  VARIOUS  POL- 
LUTANTS IN  THE  RIVER  TIGRIS  AT  BAGH- 
DAD, 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10588 


PREDICTION  OF  THE  SOLUBILITY  OF  HY- 
DROCARBONS IN  WATER  USING  UNIFAC, 

Kuwait  Univ.,  Safat.  Dept.  of  Chemical  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 10590 


RIVER  PLANFORM  FACIES  MODELS:  THE 
SEDIMENTOLOGY  OF  BRAIDED,  WANDER- 
ING AND  MEANDERING  REACHES  OF  THE 
SQUAMISH  RIVER,  BRITISH  COLUMBIA, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-10674 


STATISTICAL    ESTIMATION    OF    EXTREME 
FLOOD  FLOWS  USING  CONFIDENCE  INTER- 
VALS, „       ,     , 
Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-10687 

AUTOMATED    DATA    MANAGEMENT    FOR 
DAM  SAFETY  EVALUATIONS, 

Corps  of  Engineers,  Washington,  DC. 
A.  H.  Walz. 

International  Water  Power  &  Dam  Construction 
IWPCDM,  Vol.  41,  No.  4,  p  23-25,  April  1989.  2 
fig- 
Descriptors:  *Dam  stability,  *Dams,  *Automation, 
•Data  processing,  'Computers,  Data  collections, 
Communication,  Safety,  Sensors,  Accelerometers, 
Piezometers. 

Recent  developments  in  the  fields  of  electronics 
and  computing  have  made  it  possible  to  install  and 
operate  real  time  systems  for  instrumentation  data 
collection  and  management  at  multiple  dam 
projects.  The  US  Army  Corps  of  Engineers  is 
midway  through  a  4-year  demonstration  program 
intended  to  evaluate  the  dependability,  reliability, 
and  compatibility  of  automated  system  compo- 
nents, sensors,  control  units,  and  communication 
options.  The  program  is  also  attempting  to  deter- 
mine the  best  way  to  automate  various  types  of 
instruments,  e.g.  piezometers,  accelerographs  and 
sensors  for  recording  seismic  events.  To  date,  the 
results  of  this  program  indicate  that  basic  instru- 
mentation can  easily  be  automated  with  a  high 
degree  of  confidence.  While  some  minor  problems 
exist  in  interfacing  some  sensors  with  the  control 
units,  the  commercially  available  system  compo- 
nents are  now  compatible  and  produce  a  reliable 
system.  As  of  July  1988,  24  major  dams  in  the  U.S. 
have  had  some  or  all  of  their  instruments  automat- 
ed. (Author's  abstract) 
W89-10688 

STATISTICS  OF  DAM  FAILURES:  A  PRELIMI- 
NARY REPORT, 

Coimbra  Univ.  (Portugal).  Seccao  Autonoma  de 

Engenharia  Civil. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-10690 

COMPARISON  OF  PARAMETERIZED  NITRIC 
ACID  RAINOUT  RATES  USING  A  COUPLED 
STOCHASTIC-PHOTOCHEMICAL  TROPO- 
SPHERIC  MODEL, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-10701 

SULPHUR  DIOXIDE  AND  SULPHATE  IN  A 
THREE-DIMENSIONAL  FIELD  OF  CONVEC- 
TIVE  CLOUDS:  NUMERICAL  SIMULATIONS, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-10710 

SIMPLE  PARAMETER-FREE  FLOOD  MAGNI- 
TUDE ESTIMATOR, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-10759 


W89-10761 

WATERSHED  SURVEYS  TO  SUPPORT  AN  AS- 
SESSMENT OF  THE  REGIONAL  EFFECTS  OF 
ACIDIC  DEPOSITION  ON  SURFACE  WATER 
CHEMISTRY, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 10847 

QUALITATIVE  APPRAISAL  OF  THE  HY- 
DROLOGY OF  THE  YEMEN  ARAB  REPUBLIC 
FROM  LANDSAT  IMAGES, 

M.  J.  Grolier,  G.  C.  Tibbitts,  and  M.  M.  Ibrahim. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  1757-P,  1984.  70p,  7  fig,  3  tab, 
1  plate,  38  ref,  3  append. 

Descriptors:  *Remote  sensing,  *Data  interpreta- 
tion, *Landsat,  *Yemen,  *Hydrologic  budget, 
♦Hydrologic  systems,  Satellite  technology,  Hydro- 
logical  regime,  Groundwater  budget,  Surface 
water,  Streamflow,  Land  use,  Agriculture. 

Landsat  1  and  Landsat  2  images  were  analyzed  in 
June  1976  to  describe  the  flow  regimens  of  streams 
and  the  regional  distribution  of  vegetation  in  the 
Yemen  Arab  Republic  (YAR).  The  findings  pro- 
vide a  factual  basis  for  planning  a  surface  water 
data  collection  program  and  for  preparing  maps  of 
plant  distribution  and  agricultural  land  use.  Nine 
Landsat  scenes  cover  the  entire  YAR.  A  false- 
color,   composite   mosaic   of  nine  corresponding 
images  was  prepared.   Catchment  areas  and  the 
major   drainage   basins   were   delineated   on   this 
mosaic.  A  hydrological  and  ecological  analysis  of 
this  array  of  imagery  shows  many  kinds  of  stream- 
flow   regimens   and,   along  the   reaches  of  some 
streams  at  least,  yearly  and  seasonal  fluctuations  or 
changes  in  streamflow.  Similar  fluctuations  in  soil 
moisture  and  possibly  in  groundwater  supply  were 
inferred  from  variations  in  the  site  of  vegetated 
areas  and  the  apparent  (spectral)  vigor  of  plant 
growth.  In  order  of  increasing  water  availability, 
the  four  catchment  areas  of  the  YAR  are:  Rub  al 
Khali  (Ar  Rab  al  Khali),  Wadi  Jawf  (Arabian  Sea), 
Red  Sea,  and  Gulf  of  Aden.  Most  streams  are 
ephemeral.   No   lakes   were  detected   during   the 
period  under  investigation,  but  sebkhas  (salt  flats 
or  low,  salt-encrusted  plains)  are  common  along 
the  Red  Sea  coast.  (Lantz-PTT) 
W89-10941 

FRESHWATER  ECOSYSTEMS:  MODELLING 
AND  SIMULATION, 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 
Inst,  of  Landscape  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 10959 

SIMULATING  SOURCE-RECEPTOR  RELA- 
TIONSHIPS FOR  ATMOSPHERIC  CONTAMI- 
NANTS, 

Michigan  Univ.,  Ann  Arbor.  Rocket  Propulsion 
Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-10971 


EFFECT  OF  CHOICE  OF  ROUTING  MODEL 
ON  EXTREME  FLOW  STATISTICS, 

Polish   Academy  of  Sciences,   Warsaw.   Inst,   of 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-10760 

INEXPENSIVE      VIDEO      DATA      CAPTURE 
SYSTEM  FOR  HYDROLOGICAL  MAPS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B. 


WETLAND  MODELLING. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-10975 

HYDROLOGIC  PROCESSES  FOR  MODELS 
OF  FRESHWATER  WETLANDS, 

National  Audubon  Society,  Naples,  FL.  Ecosys- 
tem Research  Unit. 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 10976 

INTERFERENCE  BETWEEN  MOSSES  AND 
TREES  IN  THE  FRAMEWORK  OF  A  DYNAM- 
IC MODEL  OF  CARBON  AND  NITROGEN  CY- 
CLING IN  A  MESOTROPHIC  BOG  ECOSYS- 
TEM, 
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Akademiya  Nauk  SSSR,  Moscow.  Vychislilelnyi 

Tsentr. 

For  primary  bibliographic  entry  see  Field  2H 

W89- 10978 


MODELLING  NUTRIENT  RETENTION  BY  A 
REEDSWAMP  AND  WET  MEADOW  IN  DEN- 
MARK, 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 
Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 10982 


SOME  SIMULATION  MODELS  FOR  WATER 
QUALITY  MANAGEMENT  OF  SHALLOW 
LAKES  AND  RESERVOIRS  AND  A  CONTRI- 
BUTION TO  ECOSYSTEM  THEORY, 

Ceskoslovenska  Akademie  Ved,  Ceske  Budejovice. 
Biomathematical  Lab. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 10983 


MODELLING  EUTROPHICATION  OF  SHAL- 
LOW LAKES, 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 

Dept.  of  Environmental  Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-10984 


STATISTICAL  TECHNIQUES  FOR  REGIONAL 
MODEL  EVALUATION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 11009 


COMPUTER  METHODS  AND  WATER  RE- 
SOURCES: FIRST  INTERNATIONAL  CONFER- 
ENCE, MOROCCO  1988. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-11016 


GROUNDWATER  MODELLING,  THREE  DIF- 
FERENT APPLICATIONS  OF  A  COMPUTER 
CODE  FOR  SIMULATION  OF  GROUNDWAT- 
ER FLOW, 

VBB/SWECO     Consulting     Group,     Stockholm 

(Sweden). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-11017 


SIGNAL  PROCESSING  IN  ACOUSTIC  EMIS- 
SION BEHAVIOR  IN  SOILS, 

Lublin  Technical  Univ.  (Poland). 

For  primary   bibliographic   entry  see  Field   2G 

W89-11032 


COMPUTER  METHODS  AND  WATER  RE- 
SOURCES: FIRST  INTERNATIONAL  CONFER- 
ENCE,  MOROCCO  1988. 

Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  461  p. 
Edited  by  D.  Ouazar,  C.A.  Brebbia  and  H 
Barthet. 

Descriptors:  *Fluid  mechanics,  *Model  studies, 
•Hydraulic  structures,  'Hydraulic  engineering, 
•Pipelines,  'Dams,  Conveyance  structures,  Hydro- 
dynamics, Fluid  mechanics,  Channel  flow,  Pipe 
flow,  Networks,  Flow  system,  Flow  measurment, 
Hydraulic  properties,  Conferences. 

This  volume  contains  edited  papers  on  computa- 
tional hydraulics  submitted  to  the  First  Interna- 
tional Conference  in  Africa  on  Computer  Methods 
and  Water  Resources,  held  in  Rabat,  Morocco 
March  14-18th,  1988.  Many  problems  related  to 
flow  in  networks  involve  the  use  of  complex  com- 
putational procedures.  Fluid  and  marine  hydraulics 
phenomena  are  difficult  to  model  due  to  the  ran- 
domness of  the  processes  and  sometimes  the  pres- 
ence of  multiphase  flows.  Contributions  are  includ- 
ed on  steady  hydraulic  systems  for  pipe  or  channel 
networks,  fluid  transients,  flood  sorting,  dam- 
breaking,  fluid  and  marine  hydraulics.  Some  con- 
tributions are  of  direct  relevance  to  the  develop- 


ment and  optimization  of  software  codes  while 
others  describe  some  available  packages  and  their 
applications.    (See    W89- 11034    thru    W89- 11066) 
(Author's  abstract) 
W89-11033 


SIMNET-MICROCOMPUTER  MODELLING 
OF  IRRIGATION,  WATER  SUPPLY  AND 
WATER  DISTRIBUTION  SYSTEMS, 

City  Univ.,  London  (England).  Thermo-Fluids  En- 
gineering Research  Center. 
A.  R.  D.  Thorley,  and  D.  J.  Wood. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988. 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  3-20  8  fie 
4  tab,  3  ref.  6' 

Descriptors:  'Model  studies,  *Water  supply, 
•Water  distribution,  'Computer  models,  •Comput- 
er programs,  *Economic  aspects,  •Irrigation 
design,  *Water  management,  Pumps,  Algorithms, 
Reservoir  operation,  Networks,  Cost  analysis, 
Flow  rates,  Flow  profiles. 

Accurate  calculations  of  pressure  and  flow  condi- 
tions in  pipe  network  systems  are  required  for  their 
efficient  and  economical  design  and  operation.  The 
required  calculations  are  extensive  and  it  has  been 
recognized  for  some  time  that  computers  are  re- 
quired if  these  systems  are  to  be  engineered  and 
managed  properly.  A  program  meeting  these  re- 
quirements, called  SIMNET,  has  several  desirable 
features.  Its  solution  algorithm  provides  accurate 
and  reliable  results  without  requiring  excessive 
computer  memory.  The  program  can  handle  any 
network  configuration  and  accommodate  a  large 
variety  of  network  components  for  a  wide  range  of 
applications.  Time  simulations  take  account  of  stor- 
age within  the  system,  variable  reservoir  and  river 
levels,  fluctuations  in  demand  and  the  starting  and 
stopping  of  pumps.  Graphic  displays  of  the  net- 
works themselves  and  various  graphic  and  tabular 
displays  of  the  results  are  possible,  including  those 
of  pressure  distribution,  various  contours,  storage 
flows,  time  variations  of  water  level,  and  operating 
costs.  (See  also  W89-1 1033)  (Friedmann-PTT) 
W89- 11034  ' 


FUZZY  PROGRAMMING  APPLICATIONS  IN 
WATER  DISTRIBUTION  NETWORK  DESIGN, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W89- 11036 


SOME  RECENT  EXPLICIT  FRICTION 
FACTOR  RELATIONSHIPS  FOR  THE  ANALY- 
SIS OF  MULTIPLE  RESERVOIR  PIPELINE 
SYSTEMS, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Civil  Engineering  and  Build- 
ing Technology. 

For  primary  bibliographic  entry  see  Field  8B. 
W89-11037 


SYSTEM    ANALYSIS    OF    AN    IRRIGATION 
MAIN  CANAL, 

Utah  State  Univ.,  Logan.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  3F. 
W89- 11038 


DEVELOPMENT  OF  A  LOW  COST  COMPUT- 
ER PROGRAM  TO  CALCULATE  PRESSURE 
DROPS  FOR  INCOMPRESSIBLE  AND  COM- 
PRESSIBLE FLOW  IN  PIPING  SYSTEMS, 

Teesside   Polytechnic,   Middlesbrough   (England). 
School  of  Information  Engineering. 
For  primary  bibliographic  entry  see  Field  8A. 
W89- 11039 


MOST    ECONOMICAL     PIPE    TYPE    OF    A 
SPRINKLER  SYSTEM, 

Technical  Inst,  of  Agriculture,  Mussaib-Babylon. 

(Iraq).  Dept.  of  Water  Projects. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-11041 


MINICOMPUTER    DESIGN    AND    MANAGE- 
MENT OF  WATER  SUPPLY  SYSTEMS, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F 
W89- 11042 


FLUID  TRANSIENTS  IN  PIPELINES  AND 
NETWORKS-USE  OF  MICROCOMPUTERS 
FOR  DESIGN  AND  ANALYSIS  IN  DEVELOP- 
ING COUNTRIES, 

City  Univ.,  London  (England).  Thermo-Fluids  En- 
gineering Research  Center. 
For  primary  bibliographic  entry  see  Field  8A 
W89-11043 


STEADY,  OSCILLATORY  AND  TRANSIENT 
STATE  SIMULATION  AND  HYDRAULIC  NET- 
WORKS  CONTROL, 

Sao  Paulo  Univ.  (Brazil).  Escola  Politecnica. 
For  primary  bibliographic  entry  see  Field  8B 
W89-11044 


PRESSURE  TRANSIENTS  IN  WATER  SUPPLY 
AND  SEWAGE  CONDUITS-MEASUREMENTS 
AND  POSSIBILITIES  OF  MAKING  COMPU- 
TATIONS, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B 

W89-11045 


PRESSURE     TRANSIENTS     IN     PIPE     NET- 
WORKS, 

Technical   Univ.  of  Lisbon  (Portugal).   Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
W89- 11047 


DEVELOPMENT  OF  A  COMPUTER  PRO- 
GRAM FOR  THE  CALCULUS  OF  WATER 
HAMMER  PROTECTION  DEVICES  BY  SENSI- 
TIVITY ANALYSIS, 

Universidad  Politecnica  de  Valencia  (Spain).  Dept. 
of  Hydraulic  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W89- 11048 


EFFECT  OF  DATA  ERRORS  IN  THE  OPTIMI- 
ZATION OF  THE  SAINT-VENANT  FLOOD 
ROUTING  EQUATIONS, 

Queen  Mary  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  2E. 

W89- 11049 


DEVELOPING  AN  INTERACTIVE  HYDRAU- 
LIC SIMULATION  AND  OPERATION  MODEL 
FOR  BRANCHING  CANAL  NETWORKS, 

Utah  State  Univ.,  Logan.   Dept.  of  Agricultural 
and  Irrigation  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W89- 11050 


SIMULATION  OF  COUPLED  AND  UNCOU- 
PLED PHENOMENA  IN  FLOATING  BREAK- 
WATER MODELS, 

Pavia  Univ.  (Italy).  Inst,  of  Hydraulics. 

For  primary  bibliographic  entry  see  Field  8B. 

W89- 11051 


FLOODS    IN    THE    BRAHMANI    DELTA    IN 
ORISSA,  INDIA, 

Hydraulic  Study  Dept.,  Calcutta  Port  Trust,  Cal- 
cutta, India. 

For  primary  bibliographic  entry  see  Field  2E. 
W89- 11052 


IMPLICIT  STRAIGHT  CHARACTERISTIC 
METHOD  TO  SOLVE  DIRECT  AND  INVERSE 
FLOOD  ROUTING  PROBLEMS, 

Hydraulic  Dept.,  Civil  Engineering  School  Jordi 
Girona  Salgado,  31-08034,  Barcelona,  Spain. 
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For  primary  bibliographic  entry  see  Field  2E. 
W89-11053 

APPLICATION  OF  A  NUMERICAL  IMPLICIT 
MODEL  TO  AN  IRRIGATION  CANAL, 

Technical  Univ.  of  Lisbon  (Portugal).  Dept.  de 

Engenhaira  Rural. 

For  primary  bibliographic  entry  see  Field  3K 

W89-11054 

STUDIES    ON    ROUTING    OF    FLOODS    IN 
EPHEMERAL  CHANNELS, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2b. 

W89-11055 

FINITE       ELEMENT       TWO-DIMENSIONAL 
MODEL  FOR  FREE  SURFACE  FLOWS:  VERI- 
FICATION AGAINST  EXPERIMENTAL  DATA 
TOR  TOE  PROBLEM  OF  THE  EMPTYING  OF 
A  RESERVOIR  DUE  TO  DAM-BREAKING, 
Ente    Nazionale    per    l'Energia    Elettrica,    Milan 
(Italy).  Centro  di  Ricerca  Elettrica. 
For  primary  bibliographic  entry  see  Field  2b. 
W89-11056 

NUMERICAL   MODELING   OF   DAM-BREAK 
FLOOD  FORECASTING  WAVE, 

Institute  of  Technology,  Baghdad  (Iraq).  Dept.  ot 
Irrigation.  _ 

For  primary  bibliographic  entry  see  Field  2b. 
W89-11057 

SPECTRAL     ANALYSES     OF     STATIONARY 
AND    ^ON-STATIONARY     WAVE     FIELDS 

Analyses  spectrales  de  champs  de 

VAGUES   STATIONNAIRES   ET   INSTATION- 
NAIRES),  .„    _  .    .    , 

Centre  Univ.  de  Luminy,  Marseille  (France).  Inst, 
de  Mecanique  Statistique  de  la  Turbulence 
For  primary  bibliographic  entry  see  Field  8B. 
W89-11059 

COMPUTER  SIMULATION  OF  SUSPENDED 
SOLID  DISPERSION  IN  GRAVITY  CURRENT 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Civil 
Engineering.  „.,.,, 

For  primary  bibliographic  entry  see  Field  2J. 
W89- 11061 

2D  MODEL  FOR  STEADY  AND  UNSTEADY 
FLOWS 

Katholie'ke  Univ.  Leuven  (Belgium).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-11063 


DRY  BEDS  AND  SMALL  DEPTHS  IN  2-D 
CODES  FOR  COASTAL  AND  RIVER  ENGI- 
NEERING, 

Grenoble-1  Univ.  (France).  Centre  de  Recherche 

et  d'Essais  de  Machines  Hydrauhques. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-11064 

DYNAMICS  OF  THE  HUGLI  ESTUARY  IN 
INDIA -NUMERICAL  INVESTIGATION, 

Hydraulic  Study  Department,  Calcutta  Port  Trust, 
Calcutta,  India. 

For  primary  bibliographic  entry  see  Field  ZL. 
W89- 11065 

NUMERICAL  PREDICTION  OF  THE  EFFECT 
OF  WATER  ABSTRACTION  UPON  TIDAL 
CHARACTERISTICS  OF  THE  MEGHNA 
DELTA,  „  , 

Institute  of  Flood  Control  and  Drainage  Research, 

Dacca  (Bangladesh). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-11066 


8.  ENGINEERING  WORKS 
8A.  Structures 

OPEN  CHANNEL  FLOW  THROUGH  TRANS- 
VERSE FLOOR  OUTLETS, 

Concordia    Univ.,     Loyola     Campus,     Montreal 
(Quebec).  Dept.  of  Civil  Engineering. 
A.  S.  Ramamurthy,  D.  M.  Tran,  and  L.  B. 

Surnlfof  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  115,  No.  2,  p  248-254,  April  1989.  3 
fig,  2  tab,  7  ref,  2  append. 

Descriptors:  'Trash  racks,  "Storm  drains,  'Flow 
characteristics,  'Diversion  structures,  'Model 
studies,  'Open-channel  flow,  Outlet  channels, 
Mathematical  models,  Floor  outlets,  Hydraulic  en- 
gineering, Hydroelectric  plants. 

To  solve  the  general  problem  of  flow  through 
floor  outlets,  downstream  conditions  were  incor- 
porated in  a  model  while  deriving  an  expression 
for  the  outflow.   The  study  of  subcntical  flow 
through  floor  outlets  or  bottom  racks  in  rectangu- 
lar open  channels  has  direct  applications  in  hori- 
zontal trash-racks  of  hydro  power  plants,  in  curb 
outlets  of  streets  and  in  general  to  divert  flow  from 
one  stream  to  another.  An  understanding  of  the 
flow  behavior  over  bottom  racks  or  floor  outlets  is 
very  important  for  the  proper  design  of  such  flow 
diversion  works.  In  earlier  studies,  an  expression 
for  the  discharge  through  a  single  transverse  floor 
outlet  located  in  an  open  channel  has  been  studied 
under  free  flow  conditions.  Here,  the  dependence 
of  the  diverted  discharge  on  the  downstream  con- 
ditions is  investigated.  Specifically,  the  outflow  is 
expressed  as  a  function  of  flow  characteristics  in 
the  channel  upstream  and  downstream  of  the  floor 
outlet.  A  simple  design  chart  is  developed  to  aid 
hydraulic  engineers  to  divert  the  required  flow 
through  bottom  outlets  of  open  channels.  Experi- 
mental data  are  presented  to  verify  the  model. 
(Author's  abstract) 
W89-10561 

NONLINEAR  SEISMIC  ANALYSIS  OF  ARCH 

DAMS,  „      ,    ^* 

Impell  Corp.,  Walnut  Creek,  CA. 

M.  J.  Dowling,  and  J.  F.  Hall. 

Journal  of  Engineering  Mechanics  JENMDT ,  VoL 

115   No  4,  p  768-789,  April  1989.  13  fig,  1  tab,  42 

ref  NSF  Grants  CEE-8317257  and  CES-8619908. 


Descriptors:  'Seismic  properties,  'Arch  dams, 
'Dam  stability,  'Construction  joints,  'Earth- 
quakes, 'Mathematical  models,  Cracking,  Earth- 
quake engineering,  Dams,  Reservoirs,  Tensile 
stress,  California,  Finite  element  method. 

Examination  is  made  of  the  effect  of  the  opening  of 
vertical    contraction    joints    and    predetermined 
cracking  planes  on  the  earthquake  response  of  arch 
dams.   A  nonlinear  finite  element  procedure  lor 
arch  dams  is  described  in  which  the  gradual  open- 
ing and  closing  of  vertical  contraction  joints  and 
predetermined  horizontal  cracking  planes  are  con- 
sidered. A  special  joint  element  approximately  rep- 
resents the  deformations  due  to  plane  sections  not 
remaining  plane  at  each  open  joint  and  allows  a 
single  shell  element  discretization  in  the  thickness 
direction  to  be  used  for  the  dam.  Compressive  and 
sliding  nonlinearities  are  not  included.  Finite  ele- 
ment treatments  are  also  used  for  the  water,  as- 
sumed incompressible,  and  for  the  foundation  rock, 
assumed   massless,   with   all   degrees  of  freedom 
(dof)  off  the  dam  condensed  out.  For  efficiency  in 
the  computations,  the  condensed  water  and  foun- 
dation matrices  are  localized  in  a  way  which  main- 
tains good  accuracy.   The  response  of  Pacoima 
Dam  to  the  1971   San  Fernando  ground  motion 
recorded  on  a  ridge  over  one  abutment  and  scaled 
by  two-thirds,  is  computed  first  for  water  at  the 
intermediate   level   that   existed   during   the    1971 
earthquake  and  then  for  a  full  reservoir.  In  the  first 
analysis,  the  dam  exhibits  pronounced  opening  and 
separation  of  the  contraction  joints,  allowing  viola- 
tion of  the  no-slip  assumption.  The  presence  ot  a 
full  reservoir  greatly  increases  the  dam  response 
enough  to  bring  some  of  the  other  assumptions  ot 


Structures— Group  8A 

the  analysis  into  question.  Reducing  the  ground 
motion  scale  to  0.44  with  a  full  reservoir  drops  the 
response  back  to  a  reasonable  level,  but  the  con- 
traction joint  separations  remain.  (Authors  ab- 
stract) 
W89-10573 

FLUSH-JOINT  THREADS  FIND  A  HOME, 

For  primary  bibliographic  entry  see   Field   8G. 
W89-10675 

DESIGN  CRITERIA  FOR  FLOOD  DISCHARGE 
AT  CHINA'S  HYDRO  SCHEMES, 

Ministry  of  Energy,  Beijing  (China). 

C  Xuemin. 

International  Water  Power  &  Dam  Construction 

IWPCDM,  Vol.  41,  No.  4,  p  14-17,  April  1989.  2 

fig,  12  tab. 

Descriptors:  'Flood  discharge,  'Hydroelectric 
plants,  'Dam  design,  'Spillways,  'China  Design 
criteria,  Streamflow  forecasting,  Project  planning. 

Large  floods  occur  regularly  on  China's  major 
rivers-  flood  prediction  and  the  design  of  appropri- 
ate flood  discharge  structures  are  therefore  impor- 
tant considerations  in  China's  hydropower  devel- 
opment. Design  criteria  have  been  formulated  to 
specify  different  flood  discharge  requirements  for 
projects  of  different  sizes  and  importance,  lhese 
are  discussed,  as  well  as  types  of  spillway  used  in 
China  Two  examples  of  unusual  arrangements  tor 
dam  and  powerhouse  layout  in  a  narrow  valley  are 
described:  one  where  the  spillway  is  located  over 
the  roof  of  the  powerhouse,  and  the  other  where 
the  powerhouse  is  inside  an  overflow  dam.  (Au- 
thor's abstract) 
W89-10686 

AUTOMATED  DATA  MANAGEMENT  FOR 
DAM  SAFETY  EVALUATIONS, 

Corps  of  Engineers,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-10688 

ENHANCING  THE  SAFETY  OF  STRATHCONA 
DAM,  .     .     .. 

British  Columbia  Hydro  and   Power  Authority, 
Vancouver. 
N.  M.  Nielsen. 

International  Water  Power  &  Dam  Construction 
IWPCDM,  Vol.  41,  No.  4,  p  26-30,  April  1989.  4 
fig,  3  ref. 

Descriptors:  'Dam  stability,  /British  Columbia 
•Earth  dams,  'Dam  design,  'Safety  'Earthquake 
engineering,  'Flow  shutoff  system,  Turbines,  Inlet 
valves,  Strathcona  Dam,  Canada. 

In  the  event  of  a  moderate  or  greater  earthquake, 
the  power  intake  tower  at  Strathcona  Dam  British 
Clumbia,  Canada,  would  be  likely  to  fail  If  flow  m 
the  power  conduit  were  not  shut  off,  failure  of  the 
earthfill  dam  could  occur.  To  prevent  this,  it  was 
decided  to  provide  an  automatic  flow  shutott 
svstem  at  the  downstream  end  of  the  conduit.  An 
earthquake  will  be  detected  by  the  seismic  triggers, 
which  will  initiate  closure  of  turbine  wicket  gates 
and  turbine  inlet  valves.  In  addition,  strengthening 
of  the  intake  tower  against  earthquakes  is  being 
considered  to  improve  electric  system  reliability. 
(Author's  abstract) 
W89- 10689 


STATISTICS  OF  DAM  FAILURES:  A  PRELIMI- 
NARY REPORT, 

Coimbra  Univ.  (Portugal).  Seccao  Autonoma  de 

Engenharia  Civil. 

J  L  Serafim,  and  J.  M.  Coutinho-Rodngues. 

International  Water  Power  &  Dam  Construction 

IWPCDM,  Vol.  41,  No.  4,  p  30-34,  April  1989.  3 

tab. 

Descriptors:  'Dams,  'Dam  failure,  Statistics,  Sur- 
veys, Dam  foundations,  History. 
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Group  8A — Structures 

Preliminary  results  are  presented  of  research 
which  is  continuing  by  the  ICOLD  Ad  Hoc  Com- 
mittee on  Statistical  Interpretation  of  Dam  Fail- 
ures. Data  from  24  countries  on  events  spanning 
three  centuries  are  included.  A  total  of  142  dam 
failures  are  listed,  with  the  types  of  dams  and  their 
foundations  classified  according  to  the  codes  used 
in  the  ICOLD  publication  Deterioration  of  Dams 
and  Reservoirs.  A  questionnaire  is  included,  and 
readers  are  urged  to  send  the  committee  data  to 
complete  the  survey.  (Sand-PTT) 
W89- 10690  ; 


oNn^amSes?gnPOSSIBLE  FAULT  offsets 

T.  M.  Leps. 

!weprnMnal/Taitr  .P°Wer  &  Dam  Construction 
IWPCDM,  Vol.  41,  No.  4,  p  36-43,  April  1989.  10 
ng,  17  ref. 

Descriptors:  •Engineering  geology,  'Dam  design, 
Dam  failure,  -Geologic  fractures,  Arch  dams, 
Gravity  darns,  Concrete  dams,  Earth  dams,  Rock- 
till  dams,  Dam  foundations,  Geologic  joints  Con- 
struction joints,  Drains,  Case  studies. 

Dam  designers  have  begun  to  realize  that  not  only 
should  dams  be  evaluated  for  resistance  to  seismic 
shaking,  but  their  capability  to  survive  potential 
fault  displacements  in  their  foundations  should  also 
be  assessed.  Safety  reviews  of  existing  dams  sug- 
gest that  the  original  geological-seismic  evaluations 
of  some  dam  sites  had   failed   to  recognize  the 
existence  of  possibly  active  faults  through  a  lack  of 
modern  fault  evaluation  techniques.  Nine  examples 
are  described   of  dams  built  on   possibly   active 
faults  in  California,  in  which  the  designers  con- 
sciously considered  fault  activity  and  incorporated 
defensive  detailing  against  breaching.  As  a  result  of 
the    historic    trend    towards    thin,    multi-curved 
highly  stressed  arch  dams,  with  the  resulting  need 
for  nearly  perfect,  homogeneous  foundations,  there 
may  not  be  an  acceptable  defensive  design  measure 
against  potential  fault  offsets  for  thin  arch  dams 
hor    new,    concrete    gravity    dams,    a    defensive 
design  measure  to  be  considered  would  be  based 
on  a  design  which  utilizes  a  special  joint  construct- 
ed within  one  block  of  the  dam  to  accommodate 
stnke-slip  displacement  along  the  fault.  Another 
design  for  new  concrete  gravity  dams  could  be  the 
provision  of  a  zoned,  self-healing  berm  of  embank- 
ment materials  at  the  heel  of  the  dam.  This  meas- 
ure would  provide  the  adjustability  to  any  mode  of 
foundation    rupture;    the   thickness   of  the   zones 
W<Tu,      m,od,fled  to  su'<  the  estimate  of  maximum 
credible  offset.  For  new  embankment  dams    the 
most  adaptable  type  to  significant  fault  displace- 
ments is  the  rockfill  type,  either  with  earth  cores 
or  with  central  or  upstream  slope  impervious  mem- 
branes  For  new  earthfill  dams,  a  design  featuring 
internal   drains  backed   up  by  a  non-destructible 
collector  and  outfall  drain  system,  would  seem  to 
be  practical  and  effective.  For  existing  dams  of  all 
types,  if  modifications  against  serious  faulting  is 
concluded  to  be  essential,  possibly  the  most  practi- 
cal and  reliable  defensive  measure  would  be  the 
provision  of  a  buttressing  berm  of  free  draining 
granular  fill  against  the  downstream  face.  (Sand 

W89- 10691 


of  water  for  the  Vancouver  area,  to  below  Coquit- 
lam dam,  into  large-diameter  supply  mains  This 
project  involved  the  enlargement  of  the  existing 
tunnel  in  rock,  and  sand  and  gravel,  and  the  con- 
struction of  a  new  tunnel  through  a  wide  variety  of 
ground  conditions,  including  stiff  silt  and  clay 
sand  and  gravel  with  up  to  12  m  of  groundwater 
head  in  the  tunnel  horizon,  and  granodiorite  rock 
Numerous  costly  excavation  methods  were  evalu- 
ated. The  entire  project  was  on  a  very  tight  con- 
struction schedule  because  Coquitlam  Lake  is  an 
essential  source  of  water  during  the  warm  summer 
months.  To  facilitate  timely  completion  of  the 
project,  a  decline  was  driven  to  intersect  the  exist- 
ing tunnel  about  halfway  between  the  intake  and 
south  portal  outlet,  providing  the  contractor  with 
two  additional  faces  to  work  from.  Numerous 
types  of  ground  were  used,  including  rock  bolts 
steel  sets,  and  fiber-reinforced  shotcrete.  Construc- 

*?"  Wno,Sta/ted  in  Ju'y   1986  and  completed  in 
May  1987.  A  total  of  786  m  of  tunnel  or  decline 
was  driven.  (Author's  abstract) 
W89- 10750 


lion,  or  artificial  flows  such  as  sluicing  systems. 
Consolidation  of  newly  deposited  fluid  mud  is  di- 
rectly related  to  the  time  it  remains  immobile  The 
jet  array  system  disrupts  the  process  by  a  high 
velocity  jet  discharging  horizontally  through  the 
floe  layer.  Surveys  indicate  that  the  vast  majority 
of  the  sediments  was  carried  down  the  harbor  The 
jets  create  a  false  bottom  for  the  river  and  sweep  it 
twice  each  day,  giving  the  sweepings  back  to  the 
river.  (Author's  abstract) 
W89-10815 


BUILDING  A  BETTER  LANDFILL  LINER 

McClelland  Engineers,  Inc.,  Houston,  TX 

W89  WW*  bibliograPhic   entfy   see   F'eld   5G. 


BUILDING  IN  RESERVOIRS, 

Metcalf  and  Eddy  of  New  York  NY 
J.  Anderson,  W.  B.  Sinnott,  and  E.  C.  Scheader. 
Civil  Engineering  CEWRA9,  Vol.  59,  No   1   n  50- 
53,  January  1989.  1  fig.  v 

Descriptors:  "Construction,  -Reservoirs,  -Gates 
♦Rehabilitation,  -Cofferdams,  Water  conveyance' 
Croton  Supply  System,  New  York,  Dams,  Aque- 
ducts, Water  supply,  Civil  engineering,  Hydraulic 
structures. 

The  Croton  Supply  System,  one  of  three  water 
management  systems  serving  New  York  City    is 
being  overhauled,  with  the  rehabilitation  of  exist- 
ing structures  and  the  construction  of  new  facili- 
ties. In  an  innovative  use  of  space,  some  of  this 
construction  is  taking  place  inside  the  two  main 
reservoirs,  Croton  Lake  and  Jerome  Park  Reser- 
voir. A  New  Gate  House  had  to  be  sited  to  tie  into 
two   other   gate   houses   submerged   in   the   New 
Croton   Lake  Reservoir.   With   the  water  supply 
rerouted  to  avoid  the  construction  area,  the  con- 
tractor built  one  of  the  largest  cofferdams  in  the 
Northeast,  formed  by  nine  individual  cells  connect- 
ed in  an  arch  between  an  existing  masonry  retain- 
ing wall  and  the  existing  gate  house.  Construction 
of  the  substructure  of  the  New  Gate  House  is 
currently  underway.  Meanwhile,  the  Jerome  Park 
Reservoir  must  soon  accommodate  a  new  treat- 
ment plant.  Because  of  high  land  costs,  the  reser- 
voir itself  was  selected  as  the  optimum  site.  A 
dividing   wall   separating   the  reservoir  into   two 
sections  will  enable  it  not  only  to  hold  raw  incom- 
ing water,  but  also  to  store  treated  water  from  the 
new  plant.  When  completed  in  1990,  the  dividing 
wall  will  contain  nearly  38,000  cu  yd  of  reinforced 
concrete.  The  foundation  mat  is  now  under  con- 
struction with  single  pours  exceeding  2,500  cu  vd 
(Dona-PTT)  ' 

W89-10814 


MICHIGAN      WATER      WELL      GROUTING 
MANUAL:  A  GUIDE  FOR  THE  CONTRACTOR 

Michigan  Dept.  of  Public  Health,  Lansing.  Div.  of 

Water  Supply. 

M.  S.  Gaber,  and  B.  O.  Fisher 

Report  No.  GW-3-302,  January  1988.  83p,  26  fig 

10  tab,  37  ref,  4  append. 

Descriptors:    -Well    casings,    -Grouting,    -Water 

pollution     prevention,     -Manuals,     -Handbooks, 

Michigan,  Materials  engineering,  Concrete,  Ben- 

Pum'6'     Admm,strative     agencies,      Regulations, 

The  sealing  of  annular  spaces  around  a  well  casing 
created   during   the   drilling   procedure   has   lonl 
been  recognized  as  an  important  practice  in  pro- 
.tfCtm^eu0undwater  suPP»es.  Field  activities  by 
the    Michigan    Department    of    Public    Health 
Ground  Water  Quality  Control  Section  and  local 
health  departments  have  shown  well  grouting  to 
be  an  area  of  significant  noncompliance.  This  is 
largely  a  result  of  lack  of  enforcement  resulting 
from  inadequate  staffing  levels  within  regulatory 
agencies  and  lack  of  industry  training  regarding 
well  grouting  practices.  This  manual  explains  thl 
importance  of  well  grounting  and  describes  inef- 
fective grouting  practices,  such  as  using  drilling 
mud  and  cuttings  or  depending  on  borehole  col- 
lapse for  casing  sealing  or  pouring  slurries  down 
the  well  annulus  from  the  surface,  and  contains 
technical  information  relating  to  the  grouting  ma- 
terials cement  and  bentonite  clay.  Mixing  proce- 
dures,   grout    pumps,    placement    methods,    and 
grouting    regulations    are    also    discussed     The 
manual  is  specific  to  Michigan,  but  also  contains 
information  which  has  general  application  for  the 
water  well  industry.  (Lantz-PTT) 
W89- 10989 


COMPUTER  METHODS  AND  WATER  RE- 
SOURCES: FIRST  INTERNATIONAL  CONFER- 
ENCE,  MOROCCO  1988. 

For  primary  bibliographic  entry  see  Field  7C. 


COQUITLAM    LAKE    WATER    TUNNEL    UP- 
CASE^ISTORYIGN  AN°  CONSTRUCTION,  A 

Stewart-EBA  Consulting  Ltd.,  Vancouver  (British 

Columbia). 

F.  Huber. 

Canadian   Geotechnical   Journal   CGJOAH    Vol 

26^,  No.  1,  p  90-102,  February  1989.  13  fig,  f  tab.  8 

Descriptors:  -British  Columbia,  -Hydraulic  engi- 
neering, -Tunnel  construction,  Reservoirs,  Reha- 
bilitation. Construction  methods,  Coquitlam  Lake 
Vancouver,  Water  supply,  Tunnels,  Concretes. 

Geotechnical  and  construction  aspects  are  de- 
scribed of  a  water  supply  tunnel  upgrading  project 
in  the  Coquitlam  River  valley,  northeast  of  Van- 
couver, British  Columbia.  The  tunnel  conveys  po- 
table water  from  Coquitlam  Lake,  a  major  source 


WATER  JETS  FIGHT  SILT, 

Armwavers  Ltd.,  South  Bend,  WA 
R.  A.  Heinz,  J.  A.  Bailard,  and  S.  A.  Jenkins. 
Civil  Engineering  CEWRA9,  Vol.  59  No   1   n  54- 
57,  January  1989.  ' 

Descriptors:  -Dredging,  -Desilting,  -Jets,  -Silting, 
Harbors,  Port  facilities,  Grays  Harbor,  Washing- 
ton, Sediments,  Dams,  Navigation,  Water  currents 
bcour,  Cost  analysis,  Dredging,  Civil  engineering! 

The  nation's  largest  and  most  powerful  array  of 
hydraulic  scouring  jets  is  in  place  at  the  Port  of 
Orays  Harbor  in  Washington.  This  antisiltation 
system  has  been  successfully  maintaining  a  pre- 

,o^g?dLdepth  at  a  carKO  shiP  berth  since  May 
1987.  It  has  proven  its  economic  worth  and  is  now 
being  doubled  in  length  to  clean  sediments  from 
the  adjacent  berth.  The  jet  array  system  resuspends 
newly  deposited  sediments  so  they  can  be  trans- 
ported by  the  ambient  current,  a  concept  with 
applications  at  other  waterfront  facilities,  naviga- 
tion structures,  irrigation  canal  headworks,  and 
dams.  The  technique  will  work  where  there  are 
adequate  currents,  from  river  flow,  tide  circula- 


o^J^  DESIGN  OF  PIPE  NETWORKS:  A 
KtVILVV, 

Exeter  Univ.  (England).  Dept.  of  Engineering  Sci- 

For  primary  bibliographic  entry  see  Field  5F. 
W89-1 1035 


SOME  RECENT  EXPLICIT  FRICTION 
FACTOR  RELATIONSHIPS  FOR  THE  ANALY- 
SYSSTEMSMULTIPLE   RESERVOIR   PIPELINE 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy. Cardiff.  Dept.  of  Civil  Engineering  and  Build- 
ing Technology. 

For  primary  bibliographic  entry  see  Field  8B 
W89- 11037 


DEVELOPMENT  OF  A  LOW  COST  COMPUT- 
SLocPS?**1  T°  CALCULATE  PRESSURE 
DROPS  FOR  INCOMPRESSIBLE  AMI  COM- 
PRESSIBLE FLOW  IN  PIPING  SYSTEMS 

Teesside  Polytechnic,  Middlesbrough  (England) 
School  of  Information  Engineering. 
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For  primary  bibliographic  entry  see  Field  8A. 
W89-U039 

nWET  OPMENT  OF  A  LOW  COST  COMPUT- 
ER PROGRAM  TO  CALCULATE  PRESSURE 
DROPS  ^INCOMPRESSIBLE  AND  COM- 
PRESSIBLE FLOW  IN  PIPING  SYSTEMS 
Teesside  Polytechnic,  Middlesbrough  (England). 
School  of  Information  Engineering. 

{NCCo'mpduter  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988 
Vol.  2,  Computational  Hydraulics  Computational 
Mechanics  Publications,  Boston.  1988.  p  65-78,  8 
fig,  1  tab. 

Descriptors:  'Computer  programs,  *piPel,in5s' 
•Hydraulic  structures,  'Hydraulic  properties  Hy- 
draulic systems,  'Pipe  flow,  'Mathematical  stud- 
ies *  Conveyance  structures,  Water  conveyance, 
Pressure  head,  Hydraulic  properties. 

A  program  was  developed  to  fill  the  gap  between 
small  manual  calculations  and  big  network  analysis 
that   requires   an   elaborate  commercial   software 
package,  for  calculating  pressure  drops  in  incom- 
pressible and  compressible  flow  in  piping  systems 
The  program  was  adapted  for  use  with  low  cost 
desk-top  personal  computers.  The  program  was 
designed  such  that  it  is  not  necessary  for  the  user 
touSerstand  the  operation  of  the  computer  of  he 
details  or  the  program.  Data  entered  by  the  user  is 
a  response  to  a  prompt  or  menu.  The  user  can 
choose  between  incompressible   or  compressible 
flow,  referred  to  as  the  LIQUID  and  GAS  subrou- 
tines respectively.  The  subroutine  LIQUID  calcu- 
lates both  the  head  loss  due  to  friction  and  the 
change  in  static  head  for  incompressible  flow  in  a 
piping  system.  The  static  head  is  calculated  as  the 
end  elevation  minus  the  start  elevation.  The  sub- 
routine GAS  calculates  the  pressure  drop  due  to 
friction  for  compressible  flow  in  a  piping  system. 
This  subroutine  is  based  upon  the  conceptual  prob- 
lem of  the  user  knowing  the  inlet  pressure  to  the 
piping  system,  the  desired  flow  rate,  and  the  geom- 
etry of  the  piping  system,  the  unknown  being  the 
outlet  pressure  at  the  discharge  of  the  system.  As 
with  most  engineering  software,  it  is  necessary  for 
the  user  to  prepare  basic  data  on  the  piping  system 
and  the  fluid  in  a  format  that  is  acceptable  to  the 
program.   Once  this  list  of  properties  has  been 
prepared  and  a  sketch  of  the  piping  system  is 
completed,  the  operation  of  the  program  is  simple. 
(See  also  W89-11033)  (Friedmann-PTT) 
W89-11039 


MINICOMPUTER    DESIGN    AND    MANAGE- 
MENT OF  WATER  SUPPLY  SYSTEMS, 
King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5r\ 
W89-11042 

FLUID    TRANSIENTS    IN    PIPELINES    AND 
NETWORKS-USE     OF     MICROCOMPUTERS 
FOR  DESIGN  AND  ANALYSIS  IN  DEVELOP- 
ING COUNTRIES,  _  _,  ..   _ 
City  Univ.,  London  (England).  Thermo-Fluids  En- 
gineering Research  Center. 
A  R.  D.  Thorley,  and  D.  J.  Wood. 
IN:    Computer   Methods   and    Water   Resources: 
First    International    Conference,    Morocco    1988 
Vol   2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  117-145, 
11  fig,  5  tab,  17ref. 

Descriptors:  'Pipelines,  'Alteration  of  flow,  'Hy- 
draulic systems,  'Computers,  'Conveyance  struc- 
tures 'Pumps,  'Risks,  'Hydraulic  structures, 
Water  supply,  Developing  countries,  Hydroelec- 
tric plants,  Fluid  flow,  Fluid  mechanics. 

The  analysis  of  fault  conditions  and  fluid  transients 
in  pipelines  tends  to  be  surrounded  by  too  much 
mystery,  with  this  part  of  the  design  process  often 
being  left  to  'the  experts.'  While  it  is  still  necessary 
to  understand  the  basic  concepts  to  appreciate  the 
possible  consequences  of  rapidly  changing  How 
situations,  much  can  be  done  by  competent  net- 
work designers  to  assess  the  nature  and  scale  ot  the 


risks  to  which  their  system  is  exposed  before  call- 
ing in  the  specialist.  Some  types  of  system  are  at 
grater  risk  than  others,  especially  the  relatively 
simple  pipelines.  The  most  common  hazard  is  the 
uncontrolled  pump  trip,  possible  due  to  a  power 
failure.   Associated  with  pump  trips  is  the  phe- 
nomenon of  check  valve  slam.  Systems  most  at  risk 
are  multi-pump  systems  when  one  or  two  or  more 
runnTng  pumps  is"  topped.  Also  at  risk  are  single 
pump  systems  where  surge  protection  is  an  air 
ves™ePl  downstream  of  the  pump.  Some  effective 
strategies  for  dealing  with  these  problems  include 
extending  the  effective  operating  time  of  a  valve, 
and  moderation  of  the  speed  with  which  changes 
to  flow  rates  would  otherwise  occur.  This  can  be 
attained  with  air  vessels,  surge  tanks,  feed  tanks, 
relief  valves,  air  inlet-outlet  valves,  etc.  Examples 
of  computer  analyses,  relevant  to  developing  coun- 
tries  that  can  be  undertaken  on  microcomputers, 
are  presented.  These  are  applied  to  water  supply 
ninelines    small  hydro-electric  schemes,  and  net- 
work ankles.  (See  also  W89-11033)  (Friedmann- 
PTT) 
W89-11043 

STMUTATION  OF  COUPLED  AND  UNCOU- 
IX  PHENOMENA  IN  FLOATING  BREAK- 
WATER MODELS, 

Pavia  Univ.  (Italy).  Inst,  of  Hydraulics. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-11051 

RELIABILITY  ANALYSIS  OF  RUBBLE- 
MOUND  BREAKWATER, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Civil 
Engineering.  , 

K  Mizumura,  M.  Yamamoto,  and  T.  fcndo. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988 
Vol.  2,  Computational  Hydraulics^  Computational 
Mechanics  Publications,  Boston.  1988.  p  375-384,  6 
fig,  6  ref. 

Descriptors:  'Rock  fill,  'Shore  protection,  'Break- 
waters, 'Hydraulic  structures,  'Wave  action  Sea 
walls,  Mathematical  equations,  Mathematical  stud- 
ies Monte  Carlo  method,  Wave  refraction,  Hy- 
draulic properties,  Fluid  mechanics,  Wave  runup, 
Friction. 

When  designing  rubble-mound  breakwaters,   the 
weight  of  an  armor  unit  for  given  design  wave 
height,   slope  and  water  depth   is  computed  by 
employing  Hudson's  formula.  The  reliability  of  the 
weight  of  an  armor  unit  computed  by  Hudson  s 
formula  was  investigated  using  the  condition  ot 
three  kinds  of  incipient  motion  of  an  armor  unit 
under  wave  action.  The  reliability  for  the  move- 
ment of  armor  units  of  the  rubble-mound  break- 
water was  calculated  by  the  Monte  Carlo  method. 
The  Hudson  formula  has  an  uncertainty  value  such 
as  the  effect  of  wave  period,  repose  angle  and 
friction   coefficient   of  armor   units    probabilistic 
property  waves,  etc.  The  failure  probability  of  the 
rubble-mound  breakwater  based  on  the  stability 
analysis  of  armor  units  is  computed  and  the  rela- 
tive  damage   numerically   obtained   is   compared 
with  the  observed   one.   The  computed  relative 
damage  was  in  good  agreement  with  that  actually 
observed.  Overall,  large  values  of  the  significant 
wave  height  gave  large  values  of  the  failure  proba- 
bility. Heavy  weights  of  armor  units  take  small 
values  of  the  failure  probability.  (See  also  W89- 
1 1033)  (Friedmann-PTT) 
W89- 11060 


neering.  .  .  -_ 

For  primary  bibliographic  entry  see  Held  Zfc.. 
W89-10557 


NEW  DRAIN  FLOW  FORMULA, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Civil 

and  Structural  Engineenng. 

For  primary  bibliographic  entry  see  Field  2h. 

W89-10558 

SLOPING  CREST  CRUMP  WEIR, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-10559 


TRITIOUE  OF  THE  HVORSLEV  METHOD 
FOR  SLUG  TEST  ANALYSIS:  THE  FULLY 
PENETRATING  WELL, 

Chirlin  and  Associates,  Inc.,  Rockville,  MD_ 
For  primary  bibliographic  entry  see  Field  2K 
W89-10684 

APPLIED  HYDROLOGY, 

Illinois  Univ.  at  Urbana-Champaign.  Hydrosystems 

For  primary  bibliographic  entry  see  Field  2E. 
W89-10963 

COMPUTER  METHODS  AND  WATER  RE- 
SOURCES: FIRST  INTERNATIONAL  CONFER- 
ENCE, MOROCCO  1988. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-11033 

SOME  RECENT  EXPLICIT  FWCTION 
virrhu  RELATIONSHIPS  FOR  THE  ANALY- 
IlAS   OF   MUwIpLE   RESERVOIR   PIPELINE 

SYSTEMS,  ,  _    ,      . 

University  of  Wales  Inst,  of  Science  and  Techno  o- 
gy,  Cardiff.  Dept.  of  Civil  Engineenng  and  Build- 
ing Technology. 
P.  W.  France. 

IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988_ 
Vol  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  45-51,  l 
fig,  2  tab,  8  ref. 

Descriptors:  'Flow  friction,  'Pipelines  'Comput- 
ed programs,  'Pipes,  'Networks  'Conveyance 
structures,  'Water  conveyance,  'Friction,  Hy- 
draulic structures,  Physical  properties  Viscosity, 
Reservoirs.  Mathematical  studies,  Multireservo.r 
networks. 

Several  recently  developed  explicit  formulas  for 
the  determination  of  the  friction  factor  are  shown 
to  be  usable  with  the  quantity  balance  method  to 
compute  the  flows  in  a  system  of  pipes  linking  a 
number  of  reservoirs.  Each  formula  was  incorpo- 
rated into  an  efficient  but  versatile  computer  pro- 
gram to  solve  a  multiple  junction  reservoir  prob- 
lem and  the  results  are  compared  with  a  direct 
Colebrook-White  solution.  With  the  exception  ot 
Chen's  formula,  excellent  agreement  was  obtained 
with  all  explicit  relationships.  This  approach  can 
be  used  with  any  liquid  provided  that  the ^kinemat- 
ic viscosity  is  known.  (See  also  W89-11033)  (Au- 
thor's abstract) 
W89- 11037 


8B.  Hydraulics 


EQUATIONS       DESCRIBING       SPRINKLER 
DROPLET  VELOCITY,  . 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  3K 
W89-10553 

ROUGHNESS     VALUES     FOR     OVERLAND 
FLOW  IN  SUBCATCHMENTS, 

National  Univ.  of  Singapore.  Dept.  of  Civil  bngi- 


STEADY  OSCILLATORY  AND  TRANSIENT 
iTATE  SIMULATION  AND  HYDRAULIC  NET- 
WORKS CONTROL, 

Sao  Paulo  Univ.  (Brazil).  Escola  Politecmca. 
E.  Koelle,  and  C.  R.  Ribeiro. 
IN:  Computer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988 
Vol.  2,  Computational  Hydraulics.  Computa  lonal 
Mechanics  Publications,  Boston.  1988.  p  147-160,  8 
fig,  6  ref. 

Descriptors:  'Simulation,  'Hydraulic  systems 
'Hydraulic  properties,  'Networks,  'Conveyance 
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Field  8— ENGINEERING  WORKS 


Group  8B— Hydraulics 

structures,  'Water  distribution,  Water  supply 
Water  conveyance,  Water  management,  Pipelines' 
Pipes,  Computer  programs. 

The  method  of  characteristics,  using  a  staggered 
cross-gnd,  1S  used  in  a  general  way  to  calculate 
steady,  oscillatory  and  transient  now  in  hydraulic 
networks.  The  use  of  a  scheme  of  temporal  evolu- 
tion of  the  variables  is  suggested  in  order  to  define 
the  simulator  that  will  permit  real  time  operational 
control  of  now  in  water  distribution  networks  de- 
signed to  supply  the  probable  demands,  that  vary 
in  time,  specified  for  the  various  consumers  An 
example  of  the  application  of  MOC  is  presented  for 
use  in  a  network  composed  of  twelve  ENOS 
seven  pipes,  one  booster  installation  for  raising  the 
piezometnc  level  of  the  network,  and  two  second- 
ary networks.  The  use  of  MOC  is  recommended 
smce  it  allows  expeditious  programming  using  a 
sole  morphology  and  model  in  order  to  represent 
and  calculate  the  state  variables  associated  with  the 

?.?,£•  ,(^f  a'SO  W89-11033)  (Friedmann-PTT) 
W89-11044 


on  he  development  of  pipeburst  velocities  and  the 
analytical  computations  presented  predict  severe 
consequences  in  a  convex  type  profile.  The  inher- 
ent risks  present  in  several  prototypes  in  a  pipe- 
burst  emergency  bear  a  reassessment  in  the  light  of 
analytical  predictions.  (See  also  W89-11033)  (Au- 
thor's abstract) 
W89- 11046 


PRESSURE  TRANSIENTS  IN  WATER  SUPPLY 

a££  „™age  conduits-measurements 

tN™£SSIBILITIES  OF  MAKING  COMPU- 
I ATIONS, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 
engineering. 
L.  Jonsson. 

IN:  Computer  Methods  and  Water  Resources- 
hirst  International  Conference,  Morocco  1988 
Vol.  2,  Computational  Hydraulics.  Computational' 
Mechanics  Publications,  Boston.  1988.  p  161-172  7 
fig,  3  ref.  r 

Descriptors:  'Water  conveyance,  'Sewer  systems, 
Pipes,  'Pipelines,  'Pressure  head,  'Hydraulic 
structures,  Hydraulic  engineering,  Penstocks, 
Kisks,  Conveyance  structures,  Disasters,  Hydro- 
electric plants. 

Results  are  presented  from  a  project  on  pressure 
transients  in  water  supply  and  sewage  conduits  in 
Sweden.  The  main  purpose  of  the  project  was  to 
acquire  field  information  on  the  transients  for  dif- 
ferent conditions  and  to  evaluate  the  possibilities  of 
computing  the  transients  with  existing  numerical 
models  based  on  the  ordinary  1-D  pressure  tran- 
sient equations.  Special  emphasis  is  placed  on  cases 
where  simple  computations  cannot  reproduce 
measurements  very  well.  Pressure  transient  cases 
presented  include  an  example  of  detailed  flow 
structure  of  transient  flow,  a  very  short  conduit 
where  inertia  of  check  valve  must  be  known  a 
case  where  agreement  is  good  between  measure- 
ment and  computation,  and  a  low  pump  sump  level 
causing  suction  of  air  into  the  conduit.  The  best 
results  were  obtained  when  homogeneous  water 
column  and  quasi-steady  behavior  of  hydraulic 
components  and  friction  can  be  assumed.  Results 
showed,  however,  that  discrepancies  might  occur 
it  these  assumptions  cannot  be  made.  Proper  con- 
sideration of  such  cases  requires  additional  data 
nmn,Torf  sophisticated  models.  (See  also  W89- 
1 1033)  (Author's  abstract) 
W89-11045 


PRESSURE     TRANSIENTS     IN     PIPE     NET- 
WORKS, 

Technical   Univ.  of  Lisbon  (Portugal).   Dept    of 

Civil  Engineering. 

A.  Batamio  de  Almeida,  and  J.  Pereira 

IN:    Computer   Methods   and    Water    Resources: 

hirst    International    Conference,    Morocco    1988 

Vol.  2,  Computational  Hydraulics.  Computational' 

Mechanics  Publications,  Boston.  1988.  p  189-201   5 

fig,  1  tab,  5  ref. 

Descriptors:  'Pipes,  'Pipelines,  'Networks,  'Simu- 
lation, 'Hydraulic  systems,  'Pressure  head,  Mathe- 
matical equations,  Mathematical  studies,  Hydraulic 
properties,  Economic  aspects,  Model  studies,  Com- 
puter models,  Hydrodynamics,  Water  conveyance, 

The  numerical  simulations  of  pressure  transients  in 
very   large   and   complex   pipe   networks   by   the 
method  of  characteristics  is  presented.  The  small 
computers  are  now  powerful  enough  to  help  the 
engineer  to  solve  this  problem.  By  accepting  some 
simplifications  and  special  modelling   techniques, 
this  kind  of  analysis  can  be  done  in  an  economical 
way:  the  water-hammer  analysis  or  the  operational 
dynamic  response  of  a  large  network  can  be  ob- 
tained by  using  the  complete  hydrodynamic  equa- 
tions of  the  method  of  characteristics.  Some  new 
topics  are  presented,  including  the  non-reflective 
boundary  condition,  the  parametric  study  of  the 
influence  of  lateral  pipes  on  the  pressure  variations 
and  the  time  step  optimization  for  the  simulation  of 
the  steady  or  quasi-steady  flow  regimes.  A  case 
study  is  presented,  with  the  main  water  distribution 
system  inside  of  Lisbon,  Portugal,  as  an  example  of 
a  near  open-domain  pipe  network,  where  it  was 
almost  impossible  to  model  all  the  pipes.  The  pur- 
pose of  the  study  was  to  detect  critical  areas  where 
there  is  the  risk  of  subatmospheric  pressures  and/ 
or  excessive  overpressures  after  total  or  partial 
pumps   trip-off.  Additional  devices  for  protection 
against  the  water-hammer  effects  (e.g.  air  vessels) 
were  proposed  as  well  as  other  equipment  to  avoid 
high  pressures  in  any  operational  condition    Pres- 
sure envelopes  along  all  the  pipes  and  pressure  and 
discharge  time  variations  on  pipe  sections  were 
plotted.  The  program  used  in  this  case  can  simulate 
any    network    topology.    (See    also    W89- 11033) 
(Fnedmann-PTT) 
W89-11047 


pipe.  An  iterative  algorithm  has  been  developed 
and  its  convergence  is  reached  in  very  few  iter- 
ations. The  method  of  calculation  is  thus  quasi- 
direct.  In  all  the  processed  cases,  the  first  iteration 
S!V6S  lte  extreme  Pressures,  with  an  error  of  less 
than  5%  respect  to  the  previously  fixed  values 
I  he  program  also  carries  out  an  analysis  with 
adimensional  parameters,  in  order  to  determine  the 
etticiency  of  a  larger  protection  device,  and  repre- 
sents a  graph  of  maximum  upsurge  and  minimum 
downsurge  of  the  water  hammer  in  the  check 
valve,  as  a  function  of  the  protection  device's 
parameter  at  each  side  of  the  start  values  The 
traditional  graph  methods  of  Parmakian,  Kinnow 
Stephenson,  etc.,  are  tested  for  predesigning  pro- 
tective elements.  (See  also  W89-11033)  (Author's 
abstract) 
W89- 11048 


PROFILE  EFFECT  ON  PIPEBURST  FLOW 

S.  S.  Vasudev. 

IN:  Computer  Methods  and  Water  Resources- 
hirst  International  Conference,  Morocco  1988 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  181-187  4 
fig,  6  ref. 

Descriptors:  'Rupturing,  'Pipes,  'Pipelines,  T  as- 
sure head,  'Penstocks,  'Hydraulic  structure  -Hy- 
droelectric plants.  Hydraulic  engineering,  Risks 
Conveyance  structures,  Water  conveyance,  Disas- 

Pipeburst  emergencies  can  prove  catastrophic  to 
he  safety  of  a  hydro  plant.  The  transient  velocities 
that  are  set  up  in  a  penstock  in  which  a  burst  has 
occurred  at  its  downstream  end  are  of  a  very  high 
order.  Unless  the  air  vents  provided  downstream 
ol  emergency  valve  are  large  enough,  the  resulting 
negative  pressures  could  cause  collapse  of  pipe 
1  he  profile  of  a  penstock  has  an  important  bearing 


DEVELOPMENT    OF    A    COMPUTER    PRO- 
GRAM   FOR    THE    CALCULUS    OF    WATER 

TTVITY  ANALYSIS0001^  DEVICES  BY  SENSI" 

Universidad  Politecn'ica  de  Valencia  (Spain).  Dept 
of  Hydraulic  and  Environmental  Engineering 
E  Cabrera,  J.  Garcia-Serra,  F.  Sanz,  and  F 
Planells. 

IN:  Computer  Methods  and  Water  Resources- 
hirst  International  Conference,  Morocco  1988 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  203-215  5 
fig,  1  tab,  8  ref. 

Descriptors:  'Water  hammer,  'Computer  pro- 
grams, 'Hydraulic  structures,  'Sensitivity  analysis 
Mathematical  studies,  Pumping  plants,  Hydraulic 
systems  Switching  surges,  Pipelines,  Algorithms, 
Hydraulic  design. 

A  computer  program  based  on  a  general  methodol- 
ogy to  calculate  the  water  hammer  protection  de- 
vices using  sensitivity  analysis,  is  presented.  The 
case  of  a  pumping  station  with  a  check  valve  at  the 
beginning  of  the  pipe  and  a  reservoir  at  the  end 
have  been  implemented.  The  program  allows  de- 
termination of  the  characteristic  parameter  of  the 
protection  element  that  adjusts  the  maximum  up- 
surge and/or  downsurge  of  the  transient  to  the 
prefixed  values,  at  whatever  point  is  chosen  in  the 


SIMULATION  OF  COUPLED  AND   UNCOU- 

ss™pasarA  IN  floating  break- 

Pavia  Univ.  (Italy).  Inst,  of  Hydraulics 
M.  Fugazza,  and  L.  Natale. 

IN:  Computer  Methods  and  Water  Resources- 
hirst  International  Conference,  Morocco  1988 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  241-251  6 
fig,  9  ref. 

Descriptors:  'Floating  structures,  'Simulation, 
Breakwaters,  'Hydrodynamics,  'Wave  refrac- 
i1?";  ,*ComPuter  models,  Flow  around  objects, 
Model  studies,  Wave  action,  Linear  programming 
Comparison  studies,  Numerical  analysis. 

Most  proposed  linear  models  for  simulation  of  the 
hydrodynamic   behavior   of  floating   breakwaters 
follow  the  classical  scheme  of  superposition   of 
elementary  solution:  wave  diffraction  around  fixed 
surface    obstacle,    motion    of  the    moored    body 
caused  by  the  wave,  change  of  the  wave  field  due 
to  waves  generated  by  breakwater  motion.  It  is 
shown  that  m  the  particular  case  of  floating  break- 
water, the  superposition  neglects  important  effects 
of  coupled  phenomena  and  introduces  an  error  into 
the  simulation.  Further,  the  results  given  by  two 
different  numerical  methods  using  a  coupled  and 
an  uncoupled  model,  are  compared,  and  the  experi- 
mental tests  carried  out  in  the  laboratory  tank  are 
discussed.  The  results  of  the  comparison  show  that 
the  behavior  of  the  floating  breakwater  is  fully 
explained  only  by  the  coupled  model.  Experimen- 
tal tests  showed  that  the  turbulence  generated  by 
the  movement  of  the  body  does  not  considerably 
affect    the    hydrodynamic    phenomenon    in    most 
practical  cases.  The  coupled  model  is  reliable  pre- 
cise and  easy  to  use,  so  that  it  can  be  advanta- 
geously implemented  for  numerical  solution  in  the 
study  of  floating  breakwater.  (See  also  W89-1 1033) 
(Friedmann-PTT) 
W89-11051 


!v^CT^Lk,  ANALYSES  OF  STATIONARY 
AND  NON-STATIONARY  WAVE  FIELDS 
(ANALYSES  SPECTRALES  DE  CHAMPS  DE 
NAHulf    STATIONNAIRES    ET   INSTATION- 

Centre  Univ.  de  Luminy,  Marseille  (France).  Inst 
de  Mecamque  Statistique  de  la  Turbulence. 
B.  Chapron,  and  M.  Bourguel. 
IN:  Computer  Methods  and  Water  Resources 
hirst  International  Conference,  Morocco,  1988 
Vol.  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston,  1988.  p  363-374  5 
fig,  13  ref.  No  English  summary. 

Descriptors:    'Spectral    analysis,    'Wind    waves, 
Waves,   'Hydraulic   properties,   Air-water  inter- 
faces.   Oscillatory    waves,    Wave    height     Wave- 
lengths, Canals. 

An  attempt  was  made  to  test  the  validity  of  certain 
theoretical  mehtods  applied  to  wave  fields.  The 
experiments  were  conducted  at  Grande  Souflerie, 
Luminy,  France  on  air-water  interactions.  At  dif- 
ferent points  along  the  length  of  the  canal,  surge- 
generators  produced  various,  instantaneous  levels 
of  water  in  the  presence  or  absence  of  wind.  Each 
experiment  measured   the   length,   frequency  and 
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amplitude  of  the  oscillations.  Wave  propagation 
was  shown  to  be  unidirectional  along  the  canal. 
(See  also  W89-1 1033)  (Peters-PTT) 
W89-11059 

RELIABILITY      ANALYSIS      OF      RUBBLE- 
MOUND  BREAKWATER, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Civil 

FofprinTa'ry  bibliographic  entry  see  Field  8 A. 
W89-11060 

2D  MODEL  FOR  STEADY  AND  UNSTEADY 
FLOWS  ■   -i 

Katholie'ke  Univ.  Leuven  (Belgium).  Dept.  of  Civil 

Engineering.  . 

C.  S.  Yu,  M.  Fettweis,  R.  De  Bruyn,  and  J. 

?N:laComputer  Methods  and  Water  Resources: 
First  International  Conference,  Morocco  1988 
Vol  2,  Computational  Hydraulics.  Computational 
Mechanics  Publications,  Boston.  1988.  p  403-414,  7 
fig,  8  ref. 

Descriptors:  *Model  studies,  -Steady  flow,  ♦Un- 
steady flow,  *Flow  characteristics,  Flow  pattern, 
Numerical  analysis,  Mathematical  equations,  Com- 
puter models,  Model  testing,  Hydraulic  models, 
Hydraulic  properties. 

A  two-dimensional  depth-averaged  numerical 
model  based  upon  an  alternating  direction  implicit 
scheme  has  been  developed.  The  equations  are 
solved  by  using  the  split-operator  approach  with 
'falsificaton'  of  the  individual  stages  of  the  AD1 
scheme.  A  modification  is  proposed  to  get  accurate 
results  for  both  steady  and  unsteady  problems.  1  he 
model  has  been  verified  by  comparing  the  results 
with  those  of  other  numerical  schemes,  with  ana- 
lytical solutions  and  with  field  data  The  time- 
centered  scheme  is  unconditionally  stable  and  can 
be  efficiently  implemented  on  computer.  Applica- 
tions of  both  steady  and  unsteady  flow  cases  gave 
good  results.  The  possibility  of  using  grid  refine- 
ment increases  the  applicability  of  this  model.  (See 
also  W89-11033)  (Friedmann-PTT) 
W89-11063 

8C.  Hydraulic  Machinery 

DESIGN  CRITERIA  FOR  FLOOD  DISCHARGE 
AT  CHINA'S  HYDRO  SCHEMES, 

Ministry  of  Energy,  Beijing  (China). 

For  primary  bibliographic  entry  see  Field  8A. 

W89-10686 


BUILDING  IN  RESERVOIRS, 

Metcalf  and  Eddy  of  New  York,  NY. 

For  primary  bibliographic  entry  see  Field  8 A. 

W89-10814 

NEW  TECHNIQUES  IN  WINDMILL 
PUMPSCTECHNIQUES  NOUVELLES  POUR 
LE  POMP  AGE  EOLIEN), 

Paris-6  Univ.  (France).  Lab.  de  Mecanique  Expen- 

mentale  des  Fluides. 

For  primary  bibliographic  entry  see  Field  5h. 

W89-11040 

DEVELOPMENT  OF  A  COMPUTER  PRO- 
GRAM FOR  THE  CALCULUS  OF  WATER 
HAMMER  PROTECTION  DEVICES  BY  SENSI- 
TIVITY ANALYSIS,  .  . 

Universidad  Politecnica  de  Valencia  (Spain).  Dept. 
of  Hydraulic  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-11048 

8D.  Soil  Mechanics 

GEOTECHNICAL  INVESTIGATIONS  OF 
DREDGED  OVERBURDEN  AT  THE !  SYN- 
CRUDE  OIL  SAND  MINE  IN  NORTHERN  AL- 
BERTA, CANADA, 

Syncrude  Canada  Ltd.,  Edmonton  (Alberta). 


For  primary  bibliographic  entry  see  Field  5E. 
W89-10751 

8E.  Rock  Mechanics  and 
Geology 

NONLINEAR  SEISMIC  ANALYSIS  OF  ARCH 

DAMS>  ^      ,    ^A 

Impell  Corp.,  Walnut  Creek,  CA. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-10573 

INFLUENCE  OF  POSSIBLE  FAULT  OFFSETS 
ON  DAM  DESIGN, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-10691 

SETBACKS  FROM  THE  CRESTS  OF  SLOPES 
ALONG  THE  NORTH  SASKATCHEWAN 
RIVER,  ALBERTA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 

DMCruden,  K.  H.  Tedder,  and  S.  Thomson. 
Canadian  Geotechnical  Journal ^  CGJOAH .Vol. 
26,  No.  1,  p  64-70,  February  1989.  9  fig,  2  tab,  22 
ref. 

Descriptors:  -Slope  stability,  *Alberta,  -Geohy- 
drology,  *Civil  engineering,  -Geomorphology, 
Groundwater,  Slope  degradation  Slopes,  Urban- 
ization, Management  planning,  North  Saskatche- 
wan River,  Prediction,  Infinite  slope  analysis,  Set- 
backs, Land  use. 

In  developing  urban  areas  that  include  river  val- 
leys   setbacks  from  the  valley  crests  need  to  be 
established  to  avoid  development  encroaching  on 
slopes   experiencing   movements   now   or   in   the 
future.  Setbacks  from  the  crests  of  slopes  along  the 
North   Saskatchewan   River   between   Edmonton 
and  Fort  Saskatchewan  can  be  estimated  from  the 
ultimate  angle  of  the  slope  and  the  rate  of  lateral 
river  erosion.  The  ultimate  slope  angle  depends  on 
the  slope  stratigraphy  and  the  position  of  the  water 
table  in  the  slope.  Three  slopes,  in  overburden, 
with  a  bedrock  base,  and  dominantly  in  bedrock, 
typically  having  groundwater  tables  at,  respective- 
ly the  toe  of  the  slope,  halfway  up  the  slope,  and 
at  the  low  quarter  of  the  slope  height,  were  stud- 
ied   Theoretical  estimates  of  the  ultimate  slope 
angle  in  each  type,  from  infinite  slope  analysis  and 
from  charts,  agree  with  observations  of  the  inc hna- 
tions  of  abandoned  slopes  along  the  river  valley. 
The  procedure  recommended  represents  a  rational 
estimation  of  setback  distances  without  extensive 
site  investigations.  (Author's  abstract) 
W89- 10747 


8F.  Concrete 


COMPRESSIVE  STRENGTH  OF  CEMENT 
CONTAINING  ASH  FROM  MUNICIPAL 
REFUSE  OR  SEWAGE  SLUDGE  INCINER- 
ATORS, .  ,  .  .  ., 
New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Toxic  Chemicals  Lab. 
For  primary  bibliographic  entry  see  Field  5fc.. 
W89-10734 

8G.  Materials 

DIFFUSIVE  CONTAMINANT  TRANSPORT  IN 
NATURAL  CLAY:  A  FIELD  EXAMPLE  AND 
IMPLICATIONS  FOR  CLAY-LINED  WASTE 
DISPOSAL  SITES, 

Oregon  Graduate  Center,  Beaverton.  Dept.  ot  h.n- 

vironmental  Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  3B. 

W89-10657 

FLUSH-JOINT  THREADS  FIND  A  HOME, 

c    pv^tpr 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  2,  p  55-58,  Spring  1989.  1  fig. 


ENGINEERING  WORKS— Field  8 
Materials— Group  8G 

Descriptors:  *Well  casings,  -Well  screens,  'Pipes, 
♦Plastics,  Physical  properties,  Strength,  Hydrostat- 
ic pressure,  Flush-joint  threads. 

With  the  rapid  growth  of  PVC  in  the  well  casing 
and  screen  market,  many  different  applications  and 
methods  of  use  have  surfaced.  One  major  method 
of  fastening  or  joining  thermoplastic  well  casings  is 
the  flush-joint  thread.   Widespread  use  of  flush- 
joint  threads  on  Schedule  40  and  Schedule  80 1  pipe 
has  caused  concern  about  the  physical  strength  and 
hydrostatic  integrity  of  these  threads.  These  con- 
cerns are  magnified  when  one  discovers  the  multi- 
tude of  different  manufacturers,  each  with  his  own 
thread    design.    Committee    F17    of   ASTM    has 
passed  a  change  in  the  Standard  F480    which  is 
now  ASTM  F480-88A  Standard  Specification  for 
Thermoplastic  Well  Casing  and  Couplings  Made 
In  Standard  Dimension  Ratios,  Schedule  40  and 
Schedule  80.  This  change  partially  consists  ot  in- 
corporating specifications  for  flush-joint  threads  in 
Schedule  40  and  Schedule  80  casing,  in  sizes  1/2 
inch  to  16  inch  in  Schedule  80  and  2  inch  to  16 
inch  in  Schedule  40.  This  standard  now  ensures 
field  thread  compatibility  with  all  pipe  specified 
with  this  standard.  It  also  requires  manufacturers 
to  cut  a  functional  and  reliable  thread.  Extensive 
testing  has  been  done  to  determine  the  physical 
properties  of  the  specified  thread.  The  three  tests 
that  help  the  purchaser  determine  the  working 
parameters  of  this  flush-thread  include:  tensile  test 
of  threaded  joint,  internal  hydrostatic  pressure  test, 
and  external  pressure  test.  Using  ASTM  guidelines 
methods  were  developed  for  testing  this  thread. 
Results  show  that  the  new  thread  specification  in 
F480  is  a  valid  and  functional  design.  (Authors 
abstract) 
W89- 10675 

SHOULD  WE  USE  A  WELL  FOOT  (SEDIMENT 
TRAP)  IN  MONITORING  WELLS, 

J  K.  Yu 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  2,  p  59-61,  Spring  1989.  7  ref. 

Descriptors:  -Observation  wells  -Monitoring 
wells,  -Groundwater  quality,  -Wells,  -Sumps, 
-Monitoring,  Well  screens,  Costs,  Water  sampling, 
Standards,  Aquifers. 

It  is  common  practice  in  the  water  well  industry  to 
install  a  well  foot  below  the  screen  in  a  production 
well.  Some  practicing  engineers  and  hydro  ogists 
also  insist  that  the  well  foot  should  be  installed  on 
monitoring  wells.  The  RCRA  Ground  Water 
Technical  Enforcement  Guidance  Document  ad- 
vocates that  'the  installation  of  a  sump  at  the 
bottom  of  a  monitoring  well  will  prolong  the  oper- 
ating life  of  the  screen  and  also  capture  intermit- 
tent dense-phase  contaminants  for  analysis.  It  is 
the  opinion  of  the  author  that  a  well  foot  is  not 
necessary  for  monitoring  wells.  Its  elimination  re- 
duces the  cost  of  the  monitoring  well  and  it  will 
not  extend  the  well  life  nor  improve  the  represent- 
ativeness of  the  water  sample  obtained  from  the 
aquifer.  (Sand-PTT) 
W89-10676 


ORGANIZATION  AND  OPERATION  OF  THE 
SAVANNAH  RIVER  PLANT'S  GROUNDWAT- 
ER MONITORING  PROGRAM, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  7A. 
W89- 10678 

TRACER  TEST  FOR  DETECTING  CROSS  CON- 
TAMINATION ALONG  A  MONITORING 
WELL  COLUMN, 

EBASCO  Services,  Inc.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 10679 

EOUIPMENT  DECONTAMINATION  PROCE- 
DURES FOR  GROUND  WATER  AND  VADOSE 
ZONE  MONITORING  PROGRAMS:  STATUS 
AND  PROSPECTS, 

O'Brien  and  Gere  Engineers,  Inc.,  Syracuse,  NY. 
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Field  8— ENGINEERING  WORKS 


Group  8G— Materials 

For  primary  bibliographic  entry  see  Field  5A 
W89- 10682 


FLEX:    AN    EXPERT    SYSTEM    TO    ASSESS 
FLEXIBLE  MEMBRANE  LINER  MATERIALS 

Environmental    Protection    Agency,    Cincinnati,' 
OH. 

For  primary  bibliographic  entry  see  Field  5E 
W89-11004 


LOCATING     AND     REPAIRING     LEAKS    IN 
LANDFILL/IMPOUNDMENT  FLEXIBLF 

MEMBRANE  LINERS,  ft 

Environmental    Protection    Agency,    Cincinnati, 
Ori. 

For   primary   bibliographic  entry  see  Field   5G 
W89- 11005 

81.  Fisheries  Engineering 

UNDERWATER     DAM     AND     EMBAYMENT 
AERATION  FOR  STRIPED  BASS  REFUGE, 

Tennessee  Valley  Authority,  Chattanooga. 

C.  E.  Bohac. 

Journal  of  Environmental  Engineering  JOEDDU 

Vol.  115,  No.  2,  p  428-446,  April  1989.  11  fig   4 

tab,  8  ref,  append. 

Descriptors:  'Aeration,  'Barriers,  'Environmental 
control,  'Hypolimnion,  'Bass,  'Fish  management 
Reservoir  fisheries,  Fish  barriers,  Bays,  Tempera- 
ture control,  Water  temperature,  Aerated  lagoons 
Dissolved  oxygen,  Reservoir  operation,  Tennessee' 
Anadromous  fish,  Dams. 

A  submerged  fabric  dam  was  constructed  under- 
water across  the  mouth  of  a  small  cove  in  a  large 
reservoir,    Cherokee    Reservoir    in    northeastern 
iennessee.   The  dam  as  constructed  was  315  ft 
long,  70  ft  wide  in  the  middle  where  the  embay- 
ment  was  deepest,  and  approximately  40  ft  wide 
along  the  tapered  ends.   The  dam  trapped  cool 
hypohmnetic  water  in  the  spring  and  prevented  it 
from  being   withdrawn   for  hydropower  releases 
throughout  the  summer.  A  liquid  oxygen  aeration 
system  aerated  the  water  trapped  behind  the  dam 
itie  purpose  of  the  dam  and  aeration  system  was 
to  provide  an  artificial  refuge  for  striped  bass  The 
bass  have  historically  suffered  in  summer  months 
trom  unsuitable  dissolved  oxygen  (DO)  and  tem- 
perature conditions  in  the  reservoir.  The  dam  has 
promise  for  providing  different  aquatic  conditions 
in  portions  of  a  large  reservoir  compared  to  those 
of  the  main  reservoir  body.  Such  dams,  therefore 
might  be  used  to  provide  optimal  conditions  for 
both  warmwater  and  coldwater  species  in  the  same 
reservoir.  They  could  also  provide  an  inexpensive 
alternative  to  aeration  of  an  entire  reservoir  or 
changes  m  reservoir  operation  to  furnish  the  de- 
sired aquatic  conditions.  Such  dams,  on  a  scale 
larger  than  described  here,  might  also  be  used  to 
allow  hydropower  projects  to  release  cooler  water 
later  in  the  summer.  Cooling  the  release  from  a 
reservoir  in  warm  months  could  help  maintain  a 
coldwater  fishery  in  the  tailwater  and  reduce  stress 
on  migrating  fish  such  as  salmon.  (Author's  ab- 
stract) 
W89- 10582 


STUDIES  ON  TWO  MIGRATORY  FISH  FROM 
LOWER  TOCANTINS  RIVER  BEFORE  CLO- 
SURE OF  TUCURUI  DAM  (ESTUDOS  SOBRE 
DOIX  PEIXES  MIGRATORIOS  DO  BAIXO  TO- 
CANTINS ANTES  DO  FECHAMENTO  DA 
BARRAGEM  DE  TUCURUI), 
Institute  Nacional  de  Pesquisas  da  Amazonia, 
Manaus  (Brazil). 

J.  L.  De  Carvalho,  and  B.  De  Merona 
Amazoniana,  Vol.  9,  No.  4,  p  595-607,  June  1986  8 
fig,  5  tab,  18  ref.  English  summary. 

Descriptors:  'Dam  effects,  *Fish  migration,  •Fish- 
eries, *Dams,  Tocantins  River,  Brazil,  Tropical 
regions,  Spawning. 

Migratory  fish  species  are  generally  the  most  im- 
portant species  for  the  fishing  industry  as  well  as 
for   artesanal    fishing.    In    the    lower    Tocantins 
Brazil,  two  species  of  migratory  fish  dominate  the 
captures:  the  mapara  (Hypophthalmus  marginatus) 
and  the  cunmata  (Prochilodus  nigricans)    These 
species  were  studied  before  the  damming  of  this 
river  by  the  Tucurui  hydroelectric  dam  as  part  of  a 
larger  study  of  commercial  fisheries  encompassing 
the  Tocantins  basin  from  the  mouth  to  Maraba 
(Para).  Based  principally  on  landing  records,  this 
study  describes  the  migration  cycles  of  the  two 
species.  A  classical  and  simple  pattern  of  migration 
can  be  recognized:  an  upstream  movement  of  im- 
mature forms  and  adults  in  the  upper  part  of  the 
distribution  area,  and  the  reverse  or  downstream 
movement  of  larvae  and  adults  in  a  dispersion 
phase.   The  mam  difference  between   these  two 
species  lies  in  the  size  of  the  distribution  area  The 
mapara  is  limited  to  part  of  the  river  downstream 
trom  the  dam,  and  so  would  not  be  affected  by  its 
presence.  The  curimata  has  a  much  larger  geo- 
graphic range  in  the  Tocantins  basin.  The  part  of 
the  population  living  downstream  will  probably  be 
profoundly  perturbed  by  the  dam  due  to  the  block- 

?£o„°f  ItS  miSratory  route.  (Author's  abstract) 
W89- 10600 


STUDIES  IN  THE  FISHWAY  MODELS 

Oulu   Univ.   (Finland).    Lab.    for   Hydraulic   and 

Water  Resources  Engineering. 

J.  Hooli. 

Aqua  Fennica  AQFEDI,  Vol.  18,  No.  2,  p  171-178 

1988.  8  fig,  9  ref. 

Descriptors:    *Fish   management,    'Fish   barriers, 
r-ish  ladders,  'Hydraulic  engineering,  Fish  behav- 
ior  Salmon,  Trout,  Whitefish,  Structural  models, 
rish  passages. 


25-35  L/s.  At  lower  discharges  the  whitefish  also 
rose  well.  At  discharges  over  35  L/s,  the  swim- 
ming was  uncontrolled  and  only  a  few  whitefish 
were  able  to  swim  up.  The  rising  activity  of  white- 
fish  increased  towards  autumn,  although  the  water 
was  still  warm.  Fish  swam  up  most  actively  in  the 
morning.  (Author's  abstract) 
W89-10612 


™™fn™~OF    ™REE    WATER    MOLDS 

ins°ecte^u^ia1KHWATER  nsms  AND 

Scientific  Research  Council,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  2H 
W89- 10587 


S?£rF£™\?Z  CURUA-UNA  RESERVOIR, 
£ !\^J£J?EM-  PARA:  "•  FOOD  AND  FEEDING 
HABITS  OF  THE  MAIN  SPECIES  (A  ICTIC- 

curla-l^^a^aremI^r^^a^ 
rEK£K  esHpecie?,S  alime™res  ™ 

For  primary  bibliographic  entry  see  Field  2H 
W89- 10592 


In  order  to  conduct  field  experiments  of  fishways 
scale  models  were  constructed  in  Keminmaa  and  at 
the  Kirakkakongas  hydropower  plant.  The  models 
were  made  for  a  fishway  with  vertical  slots.  The 
Kirakkakongas  model  was  30  m  long  with  a  verti- 
cal ascent  of  2  m.  The  Keminmaa  model  was  made 
on  a  scale  of  1:4.  The  ascent  behavior  of  fish  was 
studied  at  discharges  of  30-100  L/s.  The  depth  of 
the  basins  was  30-60  m.  The  Keminmaa  model 
allowed  evaluation  of  different  experimental  de- 
signs, measuring  equipment,  and  the  methodology 
of  fish  behavior  experiments.  The  Kirakkakongas 
model  made  it  possible  to  carry  out  parallel  and 
more    detailed    experiments.    At    Karakkakongas 
most  fish  swam  up  to  the  lower  basin  from  the 
entrance   downstream,    in    which    the    flow    was 
strengthened  by  the  flow  from  the  lower  channel 
The  flow  velocity  was  0.3-1.5  m/s,  depending  on 
the  magnitude  of  the  discharge  used  in  the  mouth 
of  the  fishway.  In  the  Kirakkakongas  fishway,  fish 
swimming  behavior  was  significantly  affected  by 
the  temperature  of  the  water  and  the  flows  in  the 
basins  and  openings.  At  the  lowest  discharge  (33  1/ 
s),  most  fish  swam  up  and  at  the  highest  (100  L/s) 
only  a  few  swam  up.  At  the  lowest  discharge  it 
was  possible  to  obtain  flow  conditions  in  the  model 
in  which  whitefish  of  different  sizes  were  able  to 
swim  without  difficulty.  The  suitable  flow  rate 
greatly  depends  on  the  species  for  which  the  fish- 
way has  been  designed.  For  trout  and  salmon  the 
now  can  be  very  strong  but  whitefish  require  a 
calmer  flow.  In  the  Keminmaa  models  the  greatest 
proportion  of  the  fish  swam  up  the  fishway  when 
the  water  temperature  was  16-19  C.  The  origin  of 
the  fish  did  not  affect  their  rising  activity  The  best 
discharge  for  whitefish  in  this  fishway  model  was 


£*£EL  CALCI«JM  CONCENTRATION  IN 
WATER  INCREASES  MORTALITY  OF 
SALMON  AND  TROUT  EGGS, 

Fish  and  Wildlife  Service,  Cortland,  NY. 

H.  G.  Ketola,  D.  Longacre,  A.  Greulich  L 

Phetterplace,  and  R.  Lashomb. 

Progressive  Fish  Culturist  PFCUAY  Vol   50  No 

3,  p  129-135,  July  1988.  6  tab,  7  ref.  ' 

Descriptors:   'Water   chemistry,    'Water  quality 
Fish  eggs,  'Salmon,  'Trout,  'Fish  farming   'Cal- 
cium, 'Hardness,  Gypsum,  Mortality,  Salmon,  Sal- 
velinus. 

Several  experiments  were  conducted  to  investigate 
the  effect  of  water  chemistry  during  water  harden- 
ing on  survival  of  eggs  of  Atlantic  salmon  (Salmo 
salar)  rainbow  trout  (S.  gairdneri),  and  brook  trout 
(Salvehnus  fontinalis).  Survival  was  very  low 
when  eggs  were  exposed  to  very  hard  water  con- 
taining high  concentrations  of  Ca  (520  mg/L  or 
greater)  during  the  first  few  hours  of  water  hard- 
ening. Such  high  concentrations  of  Ca  were  associ- 
ated with  gypsum  (calcium  sulfate)  in  the  water 
supply.  In  contrast,  survival  of  eggs  significantly 
increased  when  they  were  initially  water-hardened 
(1-3  h)  in  softer  water  (34-64  mg/L  Ca).  Incubation 
ot  eggs  in  high-Ca  water  after  the  initial  water- 
hardening  period  did  not  significantly  effect  sur- 
vival. Results  of  an  experiment  on  water  hardening 
of  rainbow  trout  eggs  showed  a  significant  increase 
in  survival  when  eggs  were  initially  water-hard- 
ened in  either  low-gypsum  water  or  in  high- 
gypsum  water  softened  by  ion  exchange  to  mark- 
edly reduce  the  Ca,  but  not  the  sulfate,  content 
(Author's  abstract) 
W89- 10625 


USE  OF  OZONE  AND  FLUIDIZED-BED  BIO- 
FILTERS  FOR  INCREASED  AMMONIA  RE- 
MOVAL AND  FISH  LOADING  RATES, 

Southern  Illinois  Univ.  at  Carbondale.  Fisheries 

Research  Lab. 

M.  H.  Paller,  and  W.  M.  Lewis. 

Progressive  Fish  Culturist  PFCUAY,  Vol  50  No 

3,  p  141-147,  July  1988.  3  fig,  3  tab,  1 1  ref. 

Descriptors:  'Wastewater  treatment,  'Fish  farm- 
ing, 'Water  treatment,  'Water  reuse,  'Biological 
treatment,  'Biofilters,  'Ozonation,  'Ammonia,  Ni- 
trites^ Nitrogen  fixing  bacteria,  Fluidized  bed  proc- 
ess, Fixed  bed  reactor,  Activated  carbon. 

A  water  reuse  system  incorporating  ozonation  and 
a  fluidized-bed,  granular  carbon  biofilter  supported 
approximately  six  times  more  fish  than  a  conven- 
tional system  of  identical  size  and  flow  rate  that 
incorporated  oxygenation  and  a  fixed-bed  gravel 
biofilter.  Increasing  the  hydraulic  loading  rate  to 
44  mL/sq  cm/s  in  an  upflow  granular  activated 
carbon  biofilter  caused  the  carbon  particles  to 
become  suspended  in  upflow  currents  (fluidized) 
and  tripled  ammonia  removal.  Ozonating  the  water 
prior  to  sedimentation,  physical  filtration,  and  bio- 
filtration  also  increased  ammonia  removal  by  re- 
ducing organic  matter  concentrations  and  favoring 
the  growth  of  nitrifying  bacteria  over  heterotro- 
phic bacteria  in  the  biofilter.  Ozonation  directly 
reduced  nitrite  concentrations  by  oxidation,  and  it 
reduced  turbidity.  Ammonia  removal  per  unit 
volume  was  a  more  useful  criterion  for  evaluating 
fluidized-bed  biofilters  than  ammonia  revoval  per 
unit  of  substrate  surface  area.  (Author's  abstract) 
W89- 10626 


ECOLOGICAL  PLANNING:  A  POSSIBLE 
METHOD  FOR  THE  CHOICE  OF  AQUACUL- 
TURAL  srrEs, 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrobiolo- 
gie  Marine. 
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For  primary  bibliographic  entry  see  Field  6A. 
W89-10664 

%S?52^S?V  °f  ^drobjolog,. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-10805 

MOVEMENT  AND  SPAWNING  OF  SEVERAL 


English  summary. 

Descriptors:  irrigation  ditches,  .'Spawning 
?Rfce  'Flood  irrigation,  Fish  behavior,  F.sh  mi- 
gration, Productivity. 

Paddy  fields  and  ditches  around .irrigation  creeks 
constitute  temporary  waters  flooded .only  m 
summer  In  order  to  consider  the  sigmticance  01 
such  temporary  waters  for  f.sh,  the  movement  and 
hXvfor  of  fish  in  temporary  waters  and  a  perma- 
neS  filled  creek  were  investigated  near  the  own 
of  Yagi  Kyoto  Prefecture.  Among  23  species  den- 
ied !n  the  study  area,  seven  spec.es  were  seldom 
found  in  the  temporary  waters  in Jj£^*« 
abundance  in  the  permanent  creek^  The  emaming 
fourteen  identified  species  were  rare  in  the  stuay 
KXh  frequently  utilized  the  temporary 


ENGINEERING  WORKS— Field  8 
Fisheries  Engineering— Group  81 

waters  for  spawning  had  a  similar  reproductive 
habit  i  e  they  scattered  many  eggs  widely  and 
showed  no  parental  care.  Many  fish,  including 
uventles,  for'age  on  the  Plankton  which  become 
abundant  in  the  temporary  water  after  irrigation.  It 
s  surmised  that  newly  emerged  hab.tats ,  of  tempo- 
rary  waters  with  high  productivity  serve  for  the 
maintenance  of  a  rich  fish  fauna  in  irrigation 
creeks.  (Author's  abstract) 
W89-10854 

AMMONIA  REMOVAL  ALLOWS  EFFLUENT 

Seat  fish  hatchery  using  fluid- 

IZED  BED  REACTORS, 

Dworshak  National  Fish  Hatchery,  Ahsahka,  ID. 
For  primary  bibliographic  entry  see  Field  5U. 
W89-10908 
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ACETONITRILE 

Degradation   of  Acetonitrile  by   Pseudomonas 

aeruginosa, 

W89-10886  5U 

ACID  DEPOSITION 

Impact  Assessment  of  Acid  Deposition  Control 

Bills:  An  Evaluation  of  Selected  Models, 

W89- 10700  5B 

ACID  MINE  DRAINAGE 

Reduction  of  Acid  Generation  in  Mine  Tailings 
Through  the  Use  of  Moisture-Retaining  Cover 
Layers  as  Oxygen  Barriers, 
W89-10744  5G 

ACID  RAIN 

Acidic  Deposition  and  Cistern  Drinking  Water 

Supplies, 

W89-10656  0D 

Aluminium  and  Acid  Rain:  Mitigating  Effects  of 
NaCl  on  Aluminium  Toxicity  to  Brown  Trout 
(Salmo  trutta  fario)  in  Acid  Water, 
W89-10667  5C 

Impact  Assessment  of  Acid  Deposition  Control 
Bills:  An  Evaluation  of  Selected  Models, 
W89-10700  5B 

Comparison  of  Parameterized  Nitric  Acid  Rain- 
out  Rates  Using  a  Coupled  Stochastic-Photo- 
chemical Tropospheric  Model, 
W89-10701  5B 

Atmospheric  Acidity  Measurements  on  Alleghe- 
ny Mountain  and  the  Origins  of  Ambient  Acidi- 
ty in  the  Northeastern  United  States, 
W89-10709  5B 

Sulphur  Dioxide  and  Sulphate  in  a  three-Dimen- 

sional  Field  of  Convective  Clouds:  Numerical 

Simulations, 

W89-10710  5B 

Short  Term  Survey  of  Daily  Rainfall  Acidity  in 

the  U.K., 

W89-10711  DB 

Production   and   Release   of  Dimethyl   Sulfide 

From  the  Great  Lakes, 

W89-10712  2H 

Organic  and  Inorganic  Acids  in  Rain  From  a 
Remote  Site  of  the  Venezuelan  Savannah, 
W89-10713  5B 

Sulphite  and  Sulphate  Concentrations  in  Weath- 
ering Products  of  Sandy  Limestone  and  in  Dep- 
osition Samples, 
W89-10754  5B 

Control  by  Atmospheric  Pressure  Patterns  of 
Sulphate  Concentrations  in  Precipitation  at  Esk- 
dalemuir,  Scotland, 
W89-10765  5B 

Watershed  Surveys  to  Support  an  Assessment  of 
the  Regional  Effects  of  Acidic  Deposition  on 
Surface  Water  Chemistry, 
W89- 10847  5B 

Acid  Rain:  The  Relationship  between  Sources 

and  Receptors. 

W89- 10965  5B 

Acid  Rain:  The  Emerging  Legal  Framework, 
W89-10966  5B 

Legal  Aspects  of  the  Source-Receptor  Relation- 
ship: An  Agency  Perspective, 
W89-10967  5B 

Scientific  Uncertainty,  Agency  Inaction,  and  the 

Courts, 

W89-10968  6E 


Atmospheric  Chemistry-A  Lay  Person's  Intro- 
duction, 
W89- 10969  La 

Information  Needs-Aquatic, 
W89-10970 


5B 


Simulating   Source-Receptor   Relationships   for 

Atmospheric  Contaminants, 

W89-10971  5B 

Non-Modeling  Approaches  to  the  Determina- 
tion of  Source-Receptor  Relationships, 
W89-10972  5B 

Source-Receptor   Relationships:   The  Canadian 
Experience, 
W89-10973  3B 

Source-Receptor     Relationships     and     Control 

Strategy  Formulation, 

W89-10974  5G 

Field-Study    Design    for    Module    Evaluation: 

PRECP  VI/3CP0, 

W89-U0O8  5B 

Statistical  Techniques  for  Regional  Model  Eval- 
uation, 
W89-11009  5B 

ACID  RAIN  EFFECTS 

Experimental  Analysis  of  the  Acid  Sensitivity  of 

the  Common  Planktonic  Rotifer  Keratella  coch- 

learis, 

W89-10617  /n 

Acid  Rain:  The  Relationship  between  Sources 

and  Receptors. 

W89-10965  5B 

ACIDIC  WATER  .  . 

Experimental  Analysis  of  the  Acid  Sensitivity  of 

the  Common  Planktonic  Rotifer  Keratella  coch- 

learis, 

W89-10617  ZH 

Reclamation    of   Acid    Waters   Using    Sewage 

Sludge, 

W89-10826  DU 

ACIDIFICATION 

Experimental  Analysis  of  the  Acid  Sensitivity  ot 

the  Common  Planktonic  Rotifer  Keratella  coch- 

learis, 

W89-10617  zn 

ACOUSTICS 

Signal  Processing  in  Acoustic  Emission  Behav- 
ior in  Soils, 
W89- 11032  2tj 

ACTIVATED  CARBON 

PAC   Biotreatment   of  Hazardous   Compounds 

from  an  Integrated  Oil  Refinery, 

W89- 10861  5D 


ACTIVATED  SLUDGE 

Aerobic  Sludge  Stabilization:  Factors  Affecting 

Kinetics, 

W89-10574  5U 

Adaptation  and  Deadaptation  Kinetics  of  Acti- 
vated Sludge, 
W89- 10892  5L> 

ACTIVATED  SLUDGE  PROCESS 

Improvements  in  the  Activated  Sludge  Process 

in  the  U.K.  and  U.S. 

W89-10628  jD 

Nitrification  of  Activated  Sludge  Effluent  in  a 
Cross-flow  Medium  Trickling  Filter  System, 
W89-10629  5D 

Activated   Sludge   Response   to   a   Parachloro- 

phenol  Transient, 

W89- 10631  5D 


Determination  of  Toxicity  Thresholds  of  Indus- 
trial Wastestreams  to  Activated  Sludge  Process 
Using  Fed  Batch  Reactor, 
W89-10865  5D 

Influence  of  Operational  Conditions  on  the  Vari- 
ability of  Activated  Sludge  Settling  Characteris- 
tics at  Functioning  Treatment  Plants, 
W89- 10894  5D 

ADMINISTRATIVE  AGENCIES 

Evaluation  of  the  Administrative  Utility  of  In- 
formation Generators  in  Managing  Toxic  Sub- 
stances: The  Case  of  the  QSAR  Information, 
W89-10699  5A 

Legal  Aspects  of  the  Source-Receptor  Relation- 
ship: An  Agency  Perspective, 
W89-10967  5B 

Scientific  Uncertainty,  Agency  Inaction,  and  the 

Courts, 

W89- 10968  6E 

ADRIATIC  SEA 

Effect  of  Industrial  Pollution  on  Seafood  Con- 
tent and  Dietary  Intake  of  Total  and  Mefhylmer- 
cury, 
W89-10795  3B 

ADSORBENTS 

Regeneration  and  Reuse  of  Iron  Hydroxide  Ad- 
sorbents in  Treatment  of  Metal-Bearing  Wastes, 
W89-10632  5D 

ADSORPTION 

Propylene    Dichloride    (PDC)    Removal    from 

Wastewater  with  Amberlite  XAD-4, 

W89- 10899  5D 

Adsorptive  Removal  of  Trace  Elements  from 

Coal  Fly-Ash  Wastewaters  onto  Iron  Oxyhy- 

droxide, 

W89-10900  5U 

Sorption  of  Selected  Organic  Pollutants  by  Fly 

Ash, 

W89-10902  DU 

Treatment  of  Seafood  Processing  Wastewater  by 
Dissolved  Air  Flotation  Carbon  Adsorption  and 
Free  Chlorination, 
W89-10917  5E> 

AERATION 

Underwater  Dam  and  Embayment  Aeration  for 

Striped  Bass  Refuge, 

W89-10582  8I 

Improvements  in  the  Activated  Sludge  Process 

in  the  U.K.  and  U.S. 

W89-10628  5D 

Fine  Bubble  Aeration:  Mathematical  Modeling 

of  Time-Dependent  Operation, 

W89- 10706  5D 


AEROBIC  TREATMENT 

Aerobic  Sludge  Stabilization:  Factors  Affecting 

Kinetics, 

W89-10574  5D 

Study   on   Wastewater  Treatment  by   Aerobic 

Biological  Fluidized  Bed  (in  Korean), 

W  89- 10849  5D 

AFRICA 

Teleconnection  Between  Seasonal  Rainfall  over 
East  Africa  and  Global  Sea  Surface  Tempera- 
ture Anomalies, 
W89-10566  2B 

Spatial  and  Temporal  Patterns  of  the  East  Afri- 
can Seasonal  Rainfall  Derived  from  Principal 
Component  Analysis, 
W89-10764  2B 

SU-1 


I 

:r 

:t 
.•; 
-/' 

< 

5 
U 

i 

1 
3 

B 

•  : 
i 


> 
< 

K 
8 

3 


AFRICA 


SUBJECT  INDEX 


Ecological  Impacts  of  Inter-Basin  Water  Trans- 
fers: Some  Case  Studies,  Research  Requirements 
and  Assessment  Procedures  in  Southern  Africa 
W89- 10769  6G 

River  Basin  Projects  in  Africa, 

W89- 10827  6G 

AGGRADATION 

Rates  and  Processes  of  Channel  Development 
and  Recovery  Following  the  1980  Eruption  of 
Mount  St.  Helens,  Washington, 
W89- 10758  2J 

AGRICULTURAL  CHEMICALS 

Stigobiological   Characteristics  of  the  Alluvial 
and  Pliocene  Waters  in  the  District  of  Jambol 
(Stigobiologichna  Kharakteristicka  na  Aluvialin 
i  Pliotsenski  Vodi  v  Yambolsvi  okr'g), 
W89- 10857  5B 

AGRICULTURAL  RUNOFF 

Levels  of  Selected  Pesticides  in  Farm  Ditches 
Leading  to  Rivers  in  the  Lower  Mainland  of 
British  Columbia, 
W89-10768  5B 

Water-Quality  Characteristics  of  Streams  in  For- 
ested and  Rural  Areas  of  North  Carolina 
W89-10944  5B 

AGRICULTURAL  WATERSHEDS 

Water-Quality  Characteristics  of  Streams  in  For- 
ested and  Rural  Areas  of  North  Carolina 
W89- 10944  5B 

AGRICULTURE 

Sediment   Accumulation   and   its  Effects  on   a 

Mississippi  River  Oxbow  Lake, 

W89- 10841  2  J 

AIR  CIRCULATION 

Deposition  of  Airborne  Nitrogen  and  Phospho- 
rus on  the  Coastal  Zone  and  Coastal  Lakes  of 
Southern  Baltic, 
W89-10790  5B 

AIR  POLLUTION 

Solute  and  Particulate  Chemistry  of  Background 
Versus  a  Polluted,  Black  Snowfall  on  the  Cairn- 
gorm Mountains,  Scotland, 
W89- 10708  5B 

Biogeochemical  Aspects  of  Atmospheric  Meth- 
ane, 
W89-10715  5B 

Simulating   Source-Receptor   Relationships   for 

Atmospheric  Contaminants, 

W89-10971  5B 

Non-Modeling  Approaches  to  the   Determina- 
tion of  Source-Receptor  Relationships, 
W89- 10972  5B 

Field-Study    Design    for    Module    Evaluation- 

PRECP  VI/3CP0, 

W89-11008  5B 

AIR  POLLUTION  CONTROL 

Acid  Rain:  The  Emerging  Legal   Framework, 
W89- 10966  5B 

Legal  Aspects  of  the  Source-Receptor  Relation- 
ship: An  Agency  Perspective, 
W89- 10967  5B 

Scientific  Uncertainty,  Agency  Inaction,  and  the 

Courts, 

W89- 10968  6E 

AIR  POLLUTION  EFFECTS 

Acid  Rain:  The  Relationship  between  Sources 

and  Receptors. 

W89-10965  5B 


AIR-WATER  INTERFACES 

Diffusive  Flux  of  Methane  From  Warm  Wet- 
lands, 
W89- 10722  2H 

ALASKA 

Reproductive   Condition   of  Dungeness   Crabs, 
Cancer  magister,  At  or  Near  Log  Transfer  Fa- 
cilities in  Southeastern  Alaska, 
W89- 10546  5C 

ALBERTA 

Setbacks  from  the  Crests  of  Slopes  along  the 

North  Saskatchewan  River,  Alberta 

W89- 10747  gE 

Geotechnical   Investigations  of  Dredged  Over- 
burden at  the  Syncrude  Oil  Sand  Mine  in  North- 
ern Alberta,  Canada, 
W89- 10751  5E 

ALGAE 

Nutrient  Removal  from  Secondary  Effluent  by 

Filamentous  Algae, 

W89- 10552  5D 

Stable  Carbon  Isotopic  Evidence  for  Sources  of 
Particulate  Organic  Carbon  Found  in  Sea  Foam 
W89-10673  2L 

Experimental    Evaluation    of   Effects   of  Zoo- 
plankton  Biomass  and  Size  Distribution  on  Algal 
Biomass  and   Productivity   in   Three   Nutrient- 
Limited  Lakes, 
W89- 10784  2H 

Encrusting  Algal  Assemblages  in  a  Mediterrane- 
an River  Basin, 
W89-10786  2H 

Some  Observations  of  Effects  from  Polycyclic 
Aromatic  Hydrocarbons  (PAH)  and  Fluoride  in 
Norwegian    Marine    Recipients    of    Aluminum 
Smelter  Waste, 
W89-11013  5C 

ALGAL  GROWTH 

Effect   of  Concentration   Boundary   Layer   on 

Carbon  Limited  Algal  Biofilms, 

W89- 10576  2H 

Nitrogen  as  a  Factor  Affecting  Algal  Growth 
Potential  of  an  Oligotrophic  Coastal  Environ- 
ment of  Eastern  Mediterranean  Sea, 
W89- 10621  2L 

Daphnia-phytoplankton    Interactions:    Density- 
dependent  Shifts  in  Resource  Quality 
W89-10652  2H 


Mathematical  Model  of  the  Brown  Tide 
W89- 10669 


2L 


Information  Needs-Aquatic. 
W89- 10970 


5B 


ALGERIA 

Model  of  Algerian-Tunisian  Continental  Inter- 
connecting  Extended   to   Libya   (Extension   en 
Libye  du   Modele  du   Continental   Intercalate 
Algero-Tunisien), 
W89-11018  2F 

ALLUVIAL  AQUIFERS 

Chloroform  Contamination  in  Part  of  the  Alluvi- 
al Aquifer,  Southwest  Louisville,  Kentucky 
W89- 10950  5B 

ALLUVIAL  CHANNELS 

River  Planform  Facies  Models:  The  Sedimento- 
logy  of  Braided,   Wandering  and   Meandering 
Reaches  of  the  Squamish  River,  British  Colum- 
bia, 
W89- 10674  2J 

ALTERATION  OF  FLOW 

Fluid  Transients  in  Pipelines  and  Networks-Use 
of  Microcomputers  for  Design  and  Analysis  in 
Developing  Countries, 
W89- 11043  8A 


ALUMINUM 

Natural  Trace  Metal  Concentrations  in  Estua- 
rine  and  Coastal  Marine  Sediments  of  the  South- 
eastern United  States, 
W89-10655  2K 

Aluminium  and  Acid  Rain:  Mitigating  Effects  of 
NaCl  on  Aluminium  Toxicity  to  Brown  Trout 
(Salmo  trutta  fario)  in  Acid  Water, 
W89- 10667  5C 

Aluminium,    Its   Use   and   Control,   in    Potable 

Water, 

W89- 10830  5F 

Aluminum  Die  Casting  Wastewater  System, 
W89- 10922  5D 

Some  Observations  of  Effects  from  Polycyclic 
Aromatic  Hydrocarbons  (PAH)  and  Fluoride  in 
Norwegian    Marine    Recipients    of   Aluminum 
Smelter  Waste, 
W89- 11013  5C 

AMAZON 

Fish  Fauna  of  Curua-Una  Reservoir,  Santarem, 
Para:  II.  Food  and  Feeding  Habits  of  the  Main 
Species  (A  Ictiofauna  da  Represa  Hidreletrica  de 
Curua-Una,  Santarem,  Para.:  II.  Alimentacao  e 
Habitos  Alimentares  das  Principals  Especies) 
W89- 10592  2H 

Hydrogeochemistry  of  Freshwaters  Crossed  by 
the    Transamazon    Highway,    Northern    Brazil 
(Hydrogeochemie  von  Fleissgewassern  im  Ber- 
eich  der  Transamazonica  (Nordbrasilien), 
W89- 10598  2K 

AMAZON  RIVER 

About  the  Relationship  Between  the  Zooplank- 
ton  and  Fluctuating  Water  Levels  of  Lago  Ca- 
maleao,  a  Central  Amazonian  Varzea  Lake, 
W89- 10594  2H 

Investigations  on  the  Seasonal  Changes  in  the 
Chemical  Composition  of  Liver  and  Condition 
from  a  Neotropical  Characoid  Fish  Colossoma 
macropomum  (Serrasalmidae), 
W89- 10596  2H 

Temporary  Fat  Storage,  an  Adaptation  of  Some 
Fish  Species  to  the  Water  Level  Fluctuations 
and    Related    Environmental    Changes    of   the 
Amazon  River, 
W89- 10597  2H 

Light  Regimes  in  Three  Aquatic  Ecosystems  of 
Different  Physicochemical  Properties:  I.  Attenu- 
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The  Secretary  of  the  Interior  has  determined  that  the  publication  ot  this  periodical  is  necessary  in  the 
uansa'on  ofthe  public  business  required  by  law  of  this  Department.  Use  of  funds  for  pnnt,ng  th,s  penod.ca. 
has  been  approved  by  the  Office  of  Management  and  Budget  through  September  1990. 


jk  s  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
r+  sibility  for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
1A.  Properties 


DETERMINATION  OF  SEAWATER  ENTHAL- 
PY AND  ENTROPY  DURING  THE  CALCULA- 
TION OF  THERMAL  DESALINATION 
PLANTS.  ,  ..    ,  ._    , 

Dal'nevostochnyi    Politekhnicheskii    Inst.,    Vladi- 
vostok (USSR). 
V.  Slesarenko,  and  A.  Shtim. 
Desalination  DSLNAH,  Vol.  71,  No.  2,  p  203-210, 
February  1989.  4  fig,  2  tab,  5  ref. 

Descriptors:  'Limnology,  'Water  treatment  facili- 
ties, 'Seawater,  'Physical  properties,  'Desalina- 
tion, 'Entropy,  'Enthalpy,  Thermodynamics, 
Evaporation,  Temperature,  Salinity. 

In  calculating  and  analyzing  the  thermodynamics 
of  thermal  desalination  schemes,  it  is  necessary  to 
have  data  on  enthalpy  and  entropy  of  seawater  and 
of  the  solutions  obtained  after  evaporation.   To 
determine  the  enthalpy  and  entropy  of  seawater  on 
the  basis  of  actual  observations,  the  method  of 
characteristic  functions,  based  on  thermodynamic 
differential  equations,  was  used.  Seawater  is  a  mul- 
ticomponent  solution  of  electrolytes  and  the  diver- 
gence of  its  properties  from  those  of  pure  water 
increases  with  increasing  salt  concentrations.  If  we 
assume  that  salt  composition  during  evaporation 
remains  unchanged  while  the  concentrations  rise, 
then  we  can  simulate  seawater  as  a  binary  solution 
in  which  pure  water  is  a  solvent  and  'sea  salt' 
represents  a  solute.  Enthalpy  and  entropy  of  solu- 
tions can  be  represented  by  an  algebraic  sum  of 
pure  water  parameters  at  given  temperature  and  by 
enthalpy  or  entropy  increments  at  the  correspond- 
ing temperature  and  predetermined  concentration 
of  the  solution.  To  confirm  the  validity  of  this 
statement,  enthalpy  and  entropy  values  of  seawater 
were  calculated  by  using  the  isobaric  heat  capacity 
values.  It  was  established  that  entropy  and  enthal- 
py values  coincide  at  a  temperature  of  363  K  and  a 
salinity  of  9.0%  but  diverge  by  12%  at  a  tempera- 
ture of  399  K  and  a  salinity  of  12.0%.  The  pro- 
posed method  should  be  considered  more  universal 
since  it  is  not  confined  by  the  limits  of  equations 
applied.  (Sand-PTT) 
W89-11205 


tion  for  13  storms  over  a  three-year  period,  as  a 
percentage  of  other  hydrological  components  such 
as  runoff,  evaporation,  and  recharge.  The  study 
indicated  that  63  percent  of  precipitation  is  lost 
through  evaporation  from  the  water  surface  during 
flooding,  and  from  the  upper  layers  of  the  soil 
surface  immediately  after  storms.  Another  32  per- 
cent is  stored  in  the  form  of  soil  moisture  in  the 
unsaturated  layers  below  the  effective  evaporation 
depth.  Only  3  percent  of  the  precipitation  was 
transformed  into  surface  runoff;  however,  75  per- 
cent of  this  contributes  toward  groundwater  re- 
charge. It  is  shown  that  a  mass  water  balance 
approach  can  b  used,  with  reasonable  accuracy,  to 
quantify  the  components  of  the  hydrological  proc- 
esses under  arid  conditions,  where  a  reliable  data 
base  is  available.  This,  in  turn,  will  help  in  the 
development  of  appropriate  water  management 
policies  for  arid  regions.  (Author's  abstract) 
W89-11283 


2.  WATER  CYCLE 
2A.  General 


STORM  RUNOFF  CHARACTERISTICS  OF 
GRAZED  WATERSHEDS  IN  EASTERN 
OREGON. 

Chequamegon  National  Forest,   Park  Falls,   WI. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-11164 


WATER  BALANCE  APPROACH  UNDER  EX- 
TREME ARID  CONDITIONS -A  CASE  STUDY 
OF  TABALAH  BASIN,  SAUDI  ARABIA. 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Dept.  of  Hydrology. 

M.  J.  Abdulrazzak,  A.  U.  Sorman,  and  A.  S. 

Alhames. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  2,  p 

107-122,   April/June    1989.   7   fig,   6  tab,   32   ref. 

Descriptors:  'Arid  lands,  'Arid-zone  hydrology, 
•Arid  zone,  'Hydrologic  cycle,  'Precipitation, 
'Saudi  Arabia,  'Hydrologic  data  collections, 
Storm  runoff,  Groundwater  recharge,  Catchment 
areas,  Water  policy,  Water  management,  Case 
studies. 

Quantification  of  water  balance  components,  under 
arid  conditions,  is  essential  to  the  development  of 
water  management  policies.  The  application  of  the 
mass  water  balance  approach  for  the  assessment  of 
water  resources  in  a  typical  watershed  located  in 
the  southwestern  region  of  Saudi  Arabia  is  demon- 
strated. The  water  balance  approach  was  used,  on 
an  event  basis,  to  express  the  amount  of  precipita- 


HYDROLOGY  OF  A  SMALL  WET  CATCH- 
MENT. .       ,  A 

Warrnambool  Inst,  of  Advanced  Education  (Aus- 
tralia). Faculty  of  Applied  Science  and  Technolo- 
gy. 

F.  Stagnitti,  J.  Y.  Parlange,  and  C.  W.  Rose. 
Hydrological  Processes  HYPRE3,  Vol.  3,  No.  2,  p 
137-150,   April/June    1989.    5   fig,   3   tab,   31    ref 

Descriptors:  'Forest  hydrology,  'Hydrological 
regime,  'Catchment  areas,  'Wetland  forests,  'Wet- 
lands, 'Hydrologic  budget,  'Swamps,  'Evapotran- 
spiration,  Watersheds,  Precipitation,  Soil  water, 
Hydrologic  models,  Hydrologic  cycle,  Air-earth 
interfaces. 

The  hydrology  of  a  small  wet  forested  region  is 
studied.  Catchment  discharge,  solar  radiation,  air 
temperature,  humidity,  precipitation,  soil  moisture, 
and  the  water  elevation  in  a  swamp  were  moni- 
tored for  several  months  in  1973  and  1975.  These 
data  were  used  to  investigate  various  aspects  of  the 
catchment's  hydrology  and,  in  particular,  to  study 
the  catchment's  evapotranspirational  requirements. 
The  actual  evapotranspiration  loss  is  calculated 
from   a   water  budget   approach.   The   Priestley- 
Taylor  model  is  used  to  predict  the  medium  to 
long-term  evapotranspiration  from  the  basin.  The 
predictions  based  on  the  model  were  in  very  good 
agreement   with    the   actual    evapotranspirational 
demand.  For  example,  the  model  showed  that  a 
very  high  proportion  of  the  evapotranspirational 
loss  can  be  accounted  for  primarily  by  solar  radi- 
ation. This  finding  was  consistent  with  earlier  doc- 
umented observations.  The  Priestley-Taylor  equa- 
tion,  with  it  strong  emphasis  on   net   radiation, 
performs  well,  as  it  did  in  this  investigation,  be- 
cause (1)  advection  plays  only  a  minor  role  in  the 
overall    evapotranspirational    demand    since    the 
catchment  is  surrounded  by  forested  hills;  (2)  a 
significant  portion  of  the  catchment,  about  14  per- 
cent, is  submerged  by  free  water  evaporating  at  the 
potential  rate;  and  (3)  soil  moisture  studies  indicat- 
ed that  even  in  the  upland  slopes,  the  catchment  is 
always   wet,    permitting    vegetation   to   transpire 
freely.  This  study  confirms  that  the  Priestly-Taylor 
equation  is  a  suitable  estimator  of  medium  to  long- 
term  evapotranspiration  loss.  (Friedmann-PTT) 
W89-11285 

TERRAIN-BASED  WATERSHED  INFORMA- 
TION SYSTEM, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field   10D. 
W89-11286 

HYDROGEOCHEMICAL  CONTROLS  FOR  IN- 
ORGANIC ALUMINUM  IN  ACIDIC  STREAM 
AND  SOIL  WATERS  AT  TWO  UPLAND 
CATCHMENTS  IN  WALES. 

Institute  of  Hydrology,  Walhngford  (England). 
C.  Neal,  B.  Reynolds,  P.  Stevens,  and  M. 
Hornung.  ._„.., 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  1/ 
2,  p  155-175,  March  30,  1989.  9  fig,  4  tab,  42  ref. 


Results  of  two  studies  of  acidic  and  acid  sensitive 
catchments  typical  of  upland  Wales  are  presented. 
The  streams  draining  these  catchments  are  less 
acidic  and  contain  lower  inorganic  aluminum  con- 
centrations than  their  soil  counterparts.  Within 
each  soil  horizon,  there  are  distinct  linear  or  curvi- 
linear relationships  with  H(  +  )  and  inorganic  alu- 
minum reactions.  The  stream  water  H(  +  )  and 
inorganic  aluminum  chemistries  are  determined  by 
mixing  of  these  soil  waters  with  a  groundwater 
component  not  sampled  during  these  studies  except 
in  a  partially  C02  degassed  form  in  the  stream  at 
extreme  baseflow  conditions.  While  during  the 
mixing  processes  within  the  soil/groundwater 
zones,  inorganic  aluminum  may  be  regulated  by 
simple  solubility  controls,  no  such  controls  are 
operative  within  the  streams.  The  classical  cubic 
relationship  between  the  activities  of  Al(+  +  +) 
and  H(  +  )  for  the  ion  exchange  reactions  does  not 
hold;  a  power  term,  which  can  vary  from  site  to 
site  and  horizon  to  horizon  in  the  range  1-3,  is 
required.  (Author's  abstract) 
W89-11380 

ANALYSIS  OF  SOIL  WATER  MOVEMENT  ON 
A  SANDY  HILLSLOPE. 

New   Mexico   Inst,   of  Mining   and  Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2G. 

W89-11488 

INTERANNUAL  FLUCTUATIONS  IN  PRI- 
MARY PRODUCTION:  METEOROLOGICAL 
FORCING  AT  TWO  SUBALPINE  LAKES. 

California  Univ.,  Davis.  Div.   of  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11516 


Descriptors:      'Geohydrology,  'Geochemistry, 

'Soil  water,  'Wales,  'Acid  rain  effects,  'Acidic 

water,  'Aluminum,  Acidic  soils,  Streams,  Catch- 
ment areas,  Soil  horizons. 


WRITTEN  IN  THE  WINDS:  THE  GREAT 
DROUGHT  OF  '88. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-11538 

RAINFALL  VARIATION  AND  SOME  IMPLI- 
CATIONS FOR  FLOODING  IN  THE  ALLAN 
CATCHMENT,  CENTRAL  SCOTLAND. 

Southern  Water  Authority,  Worthing  (England). 
East  Sussex  Water  and  Drainage  Div. 
For  primary  bibliographic  entry  see  Field  2B. 
W89- 11566 

EFFECT  OF  SNOWMELT  ON  THE  HYDRO- 
GEN ISOTOPE  RATIOS  OF  CREEK  DIS- 
CHARGE IN  SURPRISE  VALLEY,  CALIFOR- 
NIA, 

California  Univ.,  Davis.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2C. 
W89- 11677 

ISOTOPE  STUDY  OF  WATER  BODIES  ALONG 
A  TRAVERSE  OF  SOUTHWESTERN  CANADA, 

Calgary  Univ.  (Alberta).  Dept.  of  Physics. 
C  J  Yonge,  L.  Goldenberg,  and  H.  R.  Krouse. 
Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  3/ 
4,  p  245-255,  April  20  1989.  4  fig,  2  tab,  24  ref. 

Descriptors:  'Tracers,  'Isotope  studies,  'Water 
analysis,  'Hydrologic  cycle,  'Canada,  'Environ- 
mental tracers,  Natural  waters,  Precipitation, 
Evaporation,  Great  Divide. 

The  018  and  D  content  of  natural  waters  from 
southwestern  Canada  have  been  used  in  helping  to 
characterize  the  regional  hydrologic  cycle.  The 
isotope  data  correlate  with  four  major  physiogra- 
phic systems;  each  one  being  readily  identified  by 
the  gradient  of  delta-value  with  distance  from  the 
coast.  In  general,  mountainous  regions  to  the  west 
exhibit  negative  gradients,  whereas  east  of  the 
Great  Divide,  the  slope  is  positive.  Comparison  of 
precipitation  data  from  the  Olympic  Mountains 
and  Vancouver  island  with  that  of  the  Fraser 
Valley,  indicate  that  vapor  is  modified  by  marine 
evaporation  prior  to  passing  over  Vancouver. 
However,  the  isotopic  composition  of  precipitation 
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falling  between  Vancouver  and  the  Great  Divide 
can  be  interpreted  tentatively  in  terms  of  a  single- 
stage  Rayleigh  distillation  process.  Data  east  of  the 
Great  Divide  that  do  not  fall  on  the  Rayleigh 
curve  suggest  either  evapotranspiration  effects  or 
mixing  of  weather  systems  derived  from  other 
sources.  (Author's  abstract) 
W89- 11678 


PARAMETER  ESTIMATION  FOR  THE  GEN- 
ERAL EXTREME  VALUE  DISTRIBUTION. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  7C. 
W89- 11742 


PHYSICALLY  BASED  MODEL  OF  HETERO- 
GENEOUS HILLSLOPES:  1.  RUNOFF  PRO- 
DUCTION, 

Lancaster  Univ.  (England).  Centre  for  Research 

on  Environmental  Systems. 

A.  Binley,  J.  Elgy,  and  K.  Beven. 

Water  Resources  Research  WRERAO,  Vol.  25 

No.  6,  p  1219-1226,  June  1989.  8  fig,  1  tab,  5  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
•Runoff,  *Slopes,  'Saturated  flow,  'Model  studies, 
Hydraulic  conductivity,  Soil  water,  Simulation, 
Spatial  variation,  Scale  effects. 

A  fully  three-dimensional  model  of  variably  satu- 
rated flow  on  a  hillslope  has  been  used  to  explore 
the  effects  of  different  random  patterns  of  saturat- 
ed hydraulic  conductivity  on  a  150-m  by  100-m 
hillslope.  Both  surface  and  subsurface  runoff  pro- 
duction were  simulated.  The  model's  simulations 
suggest  that  peak  discharges  and  runoff  volumes 
generally  are  increased  by  the  presence  of  hetero- 
geneity, increasing  with  increasing  variance  and 
spatial  dependence  of  the  underlying  random  field. 
Simulations  using  different  realizations  with  the 
same  random  field  parameters  show  that,  for  the 
case  of  soils  showing  no  dependence,  differences  in 
runoff  production  between  realizations  are  small  at 
this  scale  of  hillslope.  The  differences  increase 
with  increasing  spatial  dependence,  particularly  for 
the  case  of  low-conductivity  soils  producing  sur- 
face runoff.  (See  also  W89- 11764)  (Author's  ab- 
stract) 
W89- 11763 


PHYSICALLY  BASED  MODEL  OF  HETERO- 
GENEOUS HILLSLOPES:  2.  EFFECTIVE  HY- 
DRAULIC CONDUCTIVITIES, 

Lancaster  Univ.  (England).  Centre  for  Research 

on  Environmental  Systems. 

A.  Binley,  K.  Beven,  and  J.  Elgy. 

Water  Resources  Research  WRERAO,  Vol    25 

No.  6,  p  1227-1233,  June  1989.  10  fig,  3  tab,  18  ref! 

Descriptors:  'Rainfall-runoff  relationships, 
•Runoff,  'Slopes,  'Saturated  flow,  'Model  studies, 
'Hydraulic  conductivity,  Equivalent  homogeneous 
hillslopes,  Permeability,  Soil  water,  Simulation, 
Scale  effects,  Hydrographs. 

Using  the  results  of  a  fully  three-dimensional 
model  of  variably  saturated  flow  on  a  heterogene- 
ous hillslope,  the  concept  of  equivalent  homogene- 
ous hillslopes  is  explored.  By  considering  single 
realizations  of  random  patterns  of  saturated  hy- 
draulic conductivity,  attempts  are  made  to  deter- 
mine single  effective  hydraulic  conductivity  values 
capable  of  reproducing  both  subsurface  and  sur- 
face flow  hydrographs.  For  the  case  of  high-per- 
meability soils,  effective  parameters  were  found  to 
reasonably  reproduce  the  hillslope  hydrograph,  al- 
though there  was  no  consistent  relationship  be- 
tween the  effective  values  and  the  moments  of  the 
spatial  distributions.  For  the  case  of  low-permeabil- 
ity soils,  characterized  by  surface  flow  domination 
of  the  runoff  hydrograph,  single  effective  param- 
eters were  not  found  to  be  capable  of  reproducing 
both  subsurface  and  surface  flow  responses.  Fur- 
thermore, the  event  dependency  of  effective  con- 
ductivity values  under  such  conditions  was  demon- 
strated. (See  also  W89-11763)  (Author's  abstract) 
W89- 11764 


TREE  RING  ANALYSIS  OF  SURPLUS  AND 
DEFICIT  RUNOFF  IN  THE  WHITE  RIVER 
ARKANSAS. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W89- 11778 


WATER  BALANCE  AT  A  LOW-LEVEL  RADIO- 
ACTIVE-WASTE DISPOSAL  SITE. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

R.  W.  Healy,  J.  R.  Gray,  M.  P.  de  Vries,  and  P.  C. 

Mills. 

Water  Resources  Bulletin  WARBAQ,  Vol  25  No 

2,  p  381-390,  April   1989.    10  fig,    1   tab,   17  ref. 

Descriptors:  'Hydrologic  budget,  'Precipitation, 
•Evapotranspiration,  'Waste  disposal,  'Radioac- 
tive wastes,  Runoff,  Disposal  sites,  Water  storage, 
Mathematical  studies. 

The  water  balance  at  a  low-level  radioactive  waste 
disposal  site  in  northwestern  Illinois  was  studied 
from  July  1982  through  June  1984.  Continuous 
data  collection  allowed  estimates  to  be  made  for 
each  component  of  the  water  balance  equation 
independent  of  other  components.  The  average 
annual  precipitation  was  948  mm.  Average  annual 
evapotranspiration  was  estimated  at  637  mm, 
runoff  was  160  mm,  change  in  water  storage  in  a 
waste-trench  cover  was  24  mm,  and  deep  percola- 
tion was  208  mm.  The  magnitude  of  the  difference 
between  precipitation  and  all  other  components  (81 
mm/yr)  indicates  that,  in  a  similar  environment, 
the  water  budget  method  would  be  useful  in  esti- 
mating evapotranspiration,  but  questionable  for  es- 
timation of  other  components.  Precipitation  depth 
and  temporal  distribution  had  a  very  strong  effect 
on  all  other  components  of  the  water-balance  equa- 
tion. Due  to  the  variability  of  precipitation  from 
year  to  year,  it  appears  that  two  years  of  data  are 
inadequate  for  characterization  of  the  long-term 
average  water  balance  at  the  site.  (Author's  ab- 
stract) 
W89- 11801 


GROUND  WATER  IN  AN  UPLAND  VALLEY, 
THE  LINGERING  INFLUENCE  OF  A  GLA- 
CIAL LAKE:  WILLIAMSTOWN,  MASSACHU- 
SETTS. 

Washington  Univ.,   Seattle.   Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
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ANALYSIS  OF  WATER  RESOURCE  SYSTEMS. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 

of  Civil  Engineering  and  Architecture. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-12115 


NATIONAL  RESEARCH  PROGRAM  OF  THE 
WATER  RESOURCES  DIVISION,  U.S.  GEO- 
LOGICAL SURVEY,  FISCAL  YEAR  1987. 

For  primary  bibliographic  entry  see  Field  9C 
W89-12134 
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PRECIPITATION  CATCH  MEASURED  BY 
THE  WYOMING  SHIELD  AND  THE  DUAL- 
GAGE  SYSTEM. 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-11172 


REGIONALIZATION     OF    STORM     HYETO- 
GRAPHS. 

Agricultural   Research   Service,   Coshocton,   OH. 
North  Appalachian  Experimental  Watershed. 
J.  V.  Bonta,  and  A.  R.  Rao. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25  No 
1,  p  211-217,  February  1989.  3  fig,  2  tab,  13  ref. 


Descriptors:  'Design  storms,  'Hyetographs, 
•Rainfall,  •  Precipitation  data,  Huff  curves,  Re- 
gional analysis,  Chicago,  Texas,  Illinois,  Ohio. 

Regionalization  of  design  storms  can  enhance  their 
utility.  Otherwise  they  have  to  be  separately  devel- 
oped for  different  regions.  Huff  curves  developed 
from  point  rainfall  data  collected  at  Coshocton, 
Ohio  and  Chicago,  Illinois,  and  from  area-aver- 
aged Illinois  and  Texas  precipitation  data,  are  com- 
pared. The  curves  are  similar  in  shape  and  position, 
with  some  visual  differences  depending  on  quartile. 
Kolmogorov-Smirnov  tests  showed  no  significant 
differences  in  most  of  the  comparisons.  Where 
significant  differences  existed,  they  may  not  repre- 
sent real  differences  due  to  the  small  number  of 
storms  sampled.  Consequently,  regionalization  of 
Huff  curves  from  Ohio  to  Illinois  to  Texas  may  be 
appropriate.  The  comparison  of  Huff  curves  is 
affected  to  an  unknown  degree  both  by  the  effects 
of  area  averaging  of  data  and  by  basis-of-deve)op- 
ment  differences.  The  effects  of  observed  differ- 
ences in  Huff  curves  on  watershed  response  varia- 
bles (e.g.,  peak  flow)  requires  further  study.  (Au- 
thor's abstract) 
W89-11178 


PROBABILISTIC  STORM  TRANSPOSITION 
APPROACH  FOR  ESTIMATING  EXCEE- 
DANCE  PROBABALLTIES  OF  EXTREME  PRE- 
CIPLTATION  DEPTHS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

E.  Foufoula-Georgiou. 

Water  Resources  Research  WRERAO,  Vol  25 
No.  5,  p  799-815,  May  1989.  19  fig,  3  tab,  48  ref 
NSF  Grant  CES-8708825. 

Descriptors:  'Depth-area-duration  analysis,  'Prob- 
abilistic process,  'Precipitation  intensity,  'Storm 
water,  'Rainfall  intensity,  'Rainstorms,  'Precipita- 
tion, Rainfall,  Rainfall  distribution,  Catchment 
areas,  Flood  peak,  Flood  frequency,  Estimating, 
Frequency  analysis. 

A  storm  transposition  approach  is  investigated  as  a 
possible  tool  of  assessing  the  frequency  of  extreme 
precipitation  depths,  i.e.,  depths  of  return  period 
much  greater  than  100  years.  The  annual  excee- 
dance  probability  of  extreme  average  precipitation 
depths  over  a  catchment  is  estimated.  The  probabi- 
listic storm  transposition  methodology  is  present- 
ed. Difficulties  arising  in  the  approach  include  the 
accuracy  in  estimation  of  the  storm  peak,  which  is 
often  used  for  frequency  analysis  and  classification 
of  storms.  Also,  since  the  criteria  used  by  the  U.S. 
Army  Corps  of  Engineers  for  including  a  storm  in 
the  data  catalog  are  not  well  defined  and  may  have 
changed  over  the  years,  the  set  of  available  storms 
may  not  always  be  a  representative  sample  of  the 
true  storm  set.  The  method  is  implemented  and  is 
partially  evaluated  by  means  of  a  semihypothetical 
example  involving  extreme  midwestern  storms  and 
two  hypothetical  catchments  (of  100  and  1000  sq 
mi,  or  about  260  and  2600  sq  km)  located  in  central 
Iowa  and  18  extreme  midwestern  storms.  The  tail 
of  the  unconditional  annual  exceedance  probability 
of  the  average  catchment  depth  was  found  to 
follow  a  smooth  and  well-behaved  curve,  support- 
ing the  idea  of  researching  methodologies  to  ex- 
trapolate it  to  lower  probabilities.  The  analysis 
presented  shows  that  the  storm  transposition  ap- 
proach may  yield  more  conservative  100-yr  return 
period  events,  as  compared  to  those  obtained  by 
the  regional  depth-duration-frequency  curves. 
(Friedmann-PTT) 
W89- 11251 


DETECTABHJTY  OF  ACID  PRODUCING  RE- 
ACTIONS IN  NATURAL  CLOUDS. 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 11451 


ESTIMATES  OF  REGIONAL  CONTRIBU- 
TIONS TO  WET  ACU>  DEPOSITION  IN  WEST- 
ERN MASSACHUSETTS  DURING  THE 
SUMMER  OF  1984. 
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General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11453 

IMPORTANCE  OF  AGRICULTURAL  WEATH- 
ER INFORMATION:  A  MICHIGAN  SURVEY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  En- 
tomology. _,.,. 
For  primary  bibliographic  entry  see  Field  7A. 
W89- 11454 

TEMPORAL  AND  SPATIAL  VARMTION  Oi 
THE  VOLUME  OF  RAIN  FALLING  ANNUAL- 
LY IN  ISRAEL. 

Agricultural    Research   Organization,    Bet-Dagan 
(Israel).  Inst,  of  Soils  and  Water. 
G.  Stanhill,  and  C.  Rapaport.       w„,„A_  „  ,  „ 
Israel  Journal  of  Earth  Sciences  IJERAK,  Vol.  37, 
No.  4,  p  211-221,  1988.  5  fig,  2  tab,  22  ref,  append. 

Descriptors:  'Weather  patterns,  'Israel,  *Rainfall, 
•Precipitation,  *Net  rainfall,  *Rainfall  distnbution, 
Spatial  distribution,  Temporal  distribution,  Hydro- 
logic  data  collection,  Meteorological  data  collec- 
tions, Annual  distribution,  Correlation  analysis. 

The  volume  of  rain  falling  in  Israel  annually  during 
the  54  years  1931-1984  and  its  variation  in  time  and 
space  were  estimated  from  annual  rainfall  maps. 
The  total  annual  volume  averaged  7.92  cu  km, 
with  annual  values  normally  and  randomly  distrib- 
uted.  Interannual   variation   totals~24.4  percent- 
was  three-quarters  of  the  value  derived  from  meas- 
urements at  individual  stations  with  comparable 
rainfall.  Two-thirds  of  the  interannual  variation 
was  filtered  by  a  5-year  running  mean  showing 
two  long  and  relatively  constant  wetter  than  aver- 
age spells  between   1934  and   1954  and  between 
1965  and  1981,  separated  by  a  shorter  but  more 
pronounced  dry  spell  from  1955  to  1964.  There 
was  no  evidence  for  any  significant  cyclic  or  long- 
term  trends  in,  or  effects  of,  cloud  seeding  on  the 
total  annual  volume  of  rain.  The  spatial  distnbution 
of  annual  rainfall  was  continuous,  asymmetrical, 
and  persistent;  two-thirds  of  the  total  volume  fell 
on  the  approximately  one-third  of  the  total  area 
between  the  300  and  800  mm  isohyets.  Withm  each 
rainfall  zone,  interannual  variation  increased  with 
the  rainfall  and  a  correlation  matrix  showed  that  m 
half  of  the  possible  cases,  changes  in  the  area  of  a 
given  zone  were  significantly  correlated,  either 
positively  or  negatively,  with  changes  in  the  areas 
of  other  zones.  (Author's  abstract) 
W89-11534 


Africa  High  SO  index  precipitation  was  found  to 
be  less  than  median  in  the  central  Pacific,  Minicoy- 
Sri  Lanka,  eastern  equatorial  Africa,  the  Gult  ot 
Mexico  and  northern  Mexico  region,  and  south- 
eastern South  America.  The  seasons  that  showed 
high  SO  index-precipitation  relationships  were 
almost  identical  to  the  seasons  associated  with  the 
low  index  in  13  of  the  15  high  SO  index  regions. 
Thus,  to  a  first  approximation,  this  study  suggests 
that  the  sign  of  the  precipitation  anomaly  for  these 
regions  is  linearly  related  to  the  phase  of  the  SO. 
Since  there  are  25  low  index  and  19  high  index 
years  in  the  109  yr  analysis  period,  from  1875  to 
1983,  these  results  further  suggest  that,  for  over  40 
percent  of  the  years,  precipitation  may  be  classified 
and  perhaps  predicted  on  the  basis  of  the  extreme 
SO  phase.  (Author's  abstract) 
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PRECIPITATION  PATTERNS  ASSOCIATED 
WITH  THE  HIGH  INDEX  PHASE  OF  THE 
SOUTHERN  OSCILLATION. 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC.  Climate  Analy- 
sis Center. 

C.  F.  Ropelewski,  and  M.  S.  Halpert. 
Journal  of  Climate  JLCLEL,  Vol.  2,  No.  3,  p  268- 
284,  March  1989.  18  fig,  2  tab,  26  ref. 

Descriptors:  *  Weather  patterns,  'Southern  oscilla- 
tion, *E1  Nino,  'Climatology,  'Rainfall,  'Precipi- 
tation, 'Atmosphere,  'Air  circulation,  Tropical  re- 
gions, Atmospheric  physics,  Gulf  of  Mexico,  Mete- 
orological data  collection,  Subtropic  zones,  Predic- 
tion. 


IMPROVED  VALUES  OF  1-HOUR  M5  RAIN- 
FALLS FOR  THE  UNITED  KINGDOM. 

Meteorological  Office,  Bracknell  (England). 

B.  R.  May,  and  T.  J.  Hitch. 

Meteorological   Magazine   MTMGA5,   Vol.    118, 

No.  1401,  p  41-44,  April  1989.  5  fig,  4  ref. 

Descriptors:  'Rainfall,  'Precipitation,  'Rainfall 
distribution,  'Rainfall-runoff  relationships,  'Excess 
rainfall,  Flood  peak,  England,  Meteorological  data 
collection,  On-site  data  collections,  Weather  pat- 
terns. 

In  1975  the  Flood  Studies  Report  (FSR)  (NERC 
1975)  was  published,  which  contains  recommended 
values  for  the  rainfall  amount  that  has  a  specified 
average  interval  (return  period)  between  excee- 
dances,  as  a  function  of  duration  and  location  in 
the  United  Kingdom.  Previously  existing  M5  data 
sets  have  been  enlarged  with  additional  observa- 
tions. This  has  enabled  improved  station  values  of 
the  exceedance  rainfall  amount  with  a  5-yr  return 
period  (M5  rainfall)  to  be  calculated  and  values  for 
additional  stations  to  be  obtained.  Evidence  that 
would  suggest  that  the  FSR  recommendations  re- 
quire amendment  or  improvement  were  sought. 
Values    generated    using    the    TTED'    program, 
which  are  based  on  the  FSR  data  and  come  from 
digitized,  spatially  interpolated  1-hr  M5  rainfall  for 
a  specified  location,  were  compared  with  May- 
Hitch  ('MH')  values,  along  with  their  standard 
errors  calculated  from  the  longer  records  from 
more  stations.  This  comparison  was  made  to  deter- 
mine the  component  of  MH-FSR  differences  aris- 
ing from  the  way  corrections  for  standard  error  is 
applied.  Results  of  the  comparison  showed  that  1- 
hr  M5  rainfall  in  southeast  England  (at  least)  has  a 
more  complicated  structure  than  is  indicated  by 
the  map  in  the  FSR  and  its  digitized  version  used 
in  the  ITED  computer  program.  The  FSR  map 
probably  oversmooths  the  original   FSR  station 
values  on  which  it  was  based.  The  larger  number 
of  station  values  of  1-hr  M5  rainfall  now  available 
allows  a  more  detailed  map  for  southeast  England 
to  be  drawn  directly  without  the  use  of  supplemen- 
tary data.  (Friedmann-PTT) 
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MECHANISMS  OF  OROGRAPHIC  PRECIPI- 
TATION. ,  _     , 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology. 

Meteorological   Magazine   MTMGA5,   Vol.    118, 
No.  1401,  p  85-88,  April  1989.  4  fig,  22  ref. 


The  relationships  are  examined  between  precipita- 
tion and  the  high  index  phase  of  the  Southern 
Oscillation  (SO)  for  19  regions  of  the  globe  that 
have  documented  low  SO  index-precipitation  rela- 
tionships. The  study  reveals  that  15  of  these  re- 
gions also  show  evidence  of  characteristic  precipi- 
tation anomalies  during  the  high  index  phase  of  the 
SO.  In  each  of  the  regions,  the  high  SO  index- 
precipitation  relationships  show  the  opposite  sign 
of  those  documented  for  the  low  index  phase. 
These  precipitation  relationships  were  consistent, 
holding  for  over  70  percent  of  the  SO  index  years, 
and  statistically  significant.  In  particular,  the  high 
index  phase  of  the  SO  is  associated  with  enhanced 
precipitation  for  the  monsoons  of  India  and  north- 
ern Australia  as  well  as  for  the  rainy  seasons  in 
northeastern    South    America    and    southeastern 


Descriptors:  'Rainfall,  'Precipitation,  'Atmos- 
pheric physics,  'Cloud  physics,  'Orographic  pre- 
cipitation, 'Air  circulation,  Air-earth  interfaces, 
Atmosphere,  Rainstorms,  Atmospheric  water, 
Convection. 

The  four  basic  mechanisms  thought  to  produce 
orographic  rainfall  in  various  climate  zones  of  the 
world  are  reviewed.  These  mechanisms  include 
smooth  forced  ascent,  the  Bergeron  seeder-feeder 
cloud  mechanism,  diurnally  forced  convection  and 
triggered  convection  by  forced  ascent  or  blocking. 
Smooth  forced  ascent  can  be  a  primary  mechanism 
of  precipitation  on  windward  slopes  in  the  sub- 
tropical high  pressure  belt  where  the  descending 
branch  of  the  Hadley  cell  discourages  cloud  forma- 
tion, such  as  in  the  Canary  Islands  and  coastal 


Queensland,  Australia.  The  Bergeron  mechanism 
produces  an  upper  'seeder'  cloud,  presumed  to  be 
precipitating  with  no  influence  from  the  terrain. 
Rain  from  the  seeder  is  partly  evaporated  on  the 
way  to  the  earth's  surface;  this  decreases  the  ram- 
fall  rate  at  the  surface  and  serves  to  moisten  the 
low-level  air.  When  this  air  is  locally  lifted  by  the 
terrain,  it  reaches  saturation  quickly  and  a  dense 
low-level   cloud   or   fog   is   formed,   the   'feeder" 
cloud.  Diurnally  forced  convection  occurs  with 
daily  heating  of  hillsides  and  mountain  slopes,  and 
contributes  to  thunderstorm  formation  east  of  the 
Rocky  Mountains  over  the  Great  Plains,  at  night. 
Possible  means  by  which  terrain  triggers  convec- 
tion by  forced  ascent  include  blocking  and  up- 
stream   lifting    triggering   deep   convection,    and 
blocking  and  different  advection  causing  fronts  to 
overturn,  triggering  conditional  instability  in  strati- 
form layers.  Degrees  of  possibility  of  finding  each 
mechanism  is  reviewed  for  the  tropics,  subtropics 
and  mid  latitudes.  (Friedmann-PTT) 
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WRITTEN    IN    THE    WINDS:    THE    GREAT 

DROUGHT  OF  '88. 

J.  Namias. 

Weatherwise  WTHWA2,  Vol.  42,  No.  2,  p  85-87, 

April  1989.  2  fig. 

Descriptors:  'Wind,  'Drought,  *E1  Nino,  'Clima- 
tology, Air  circulation,  Air-water  interfaces,  At- 
mospheric physics,  Arid  climates,  Weather,  Water 
currents,  Water  temperature,  Numerical  analysis, 
Heat  transfer,  Upwelling. 

The  flow  of  upper-air  prevailing  winds  over  the 
northern  hemisphere,  as  influenced  by  underlying 
sea  surface   temperatures,   are   reviewed   for  the 
summer  of  1988  to  explain  the  cause  of  the  drought 
over  much  of  the  United  States  at  that  tune.  It  is 
believed  that  unusually  cold  water  along  the  equa- 
tor and  in  the  Pacific  in  spring  and  summer,  a 
change  following  the  1986-87  El  Nino,  was  associ- 
ated with  anomalously  warm  water  to  the  north, 
near   Hawaii   and   eastward.   Such  displacements 
could  contribute  to  high  pressure  over  and  north 
of  the  warm  pool  of  water,  as  in  the  summer  of 
1988.  This  high  pressure  area,  in  turn,  could  result 
in  long-distance  downwind  effects,  or  teleconnec- 
tions,  to  the  drought  cell  over  the  Great  Plains. 
This  scenario  is  suggested  by  the  results  of  some 
numerical  experiments  conducted  after  the  summer 
drought,  which  suggest  that  the  residual  effects  of 
El    Nino    might    also    assist    in    maintaining    the 
drought-producing  upper-level  high  pressure  cell 
over  the  plains.  While  the  reasons  for  the  dramatic 
change    in    equatorial    sea    surface    temperatures 
cannot  be  answered  in  detail,  it  is  fairly  certain  that 
the  direction  and  strength  of  winds  along  the  equa- 
tor are  the  cause  due  to  their  extraction  of  heat 
from  the  water  and  their  ability   to   lessen   the 
upwelling  of  cold  subsurface  water  that  usually 
takes  place  along  the  equator.  (Friedmann-PTT) 
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RAINFALL  VARIATION  AND  SOME  IMPLI- 
CATIONS FOR  FLOODING  IN  THE  ALLAN 
CATCHMENT,  CENTRAL  SCOTLAND. 

Southern  Water  Authority,  Worthing  (England). 

East  Sussex  Water  and  Drainage  Div. 

P.  Rowling. 

Weather  WTHRAL,  Vol.  44,  No.  4,  p  146-154, 

April  1989.  8  fig,  5  ref. 

Descriptors:  'Weather  patterns,  'Rainfall  distribu- 
tion, 'Flood  frequency,  'Scotland,  'Rainfall- 
runoff  relationships,  'Flood  recurrence  interval, 
Rainfall  impact,  Catchment  areas,  Watersheds, 
Floods,  Hydrologic  data  collections,  Flood  con- 
trol, Flood  damage,  Tidal  effects,  Land  use. 


The  occurrence  of  what  appears  to  be  more  fre- 
quent flooding  in  recent  years  at  Bridge  of  Allan, 
Stirlingshire,  Scotland,  has  aroused  much  local 
public  interest.  Records  have  shown  flood  frequen- 
cy to  have  increased  steadily  from  1820  to  1929 
and  more  dramatically  over  the  past  15  years.  In 
1984,  a  flood  prevention  scheme,  implemented  in 
the  late  1960s,  was  overtopped,  leading  to  exten- 
sive property  damage.  The  history  of  rainfall  and 
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Group  2B— Precipitation 

flooding  in  the  Allan  catchment  are  reviewed  to 
determine  the  temporal  changes  that  may  have 
occurred.  Rainfall-runoff  relationships,  rainfall 
changes,  and  flood  changes,  including  frequency, 
magnitude,  and  seasonality,  were  analyzed  for  the 
River  Allan  catchment  dating  back  to  the  early 
1930s.  Both  rainfall  totals  and  the  magnitude  and 
frequency  of  heavy  rainfall  at  Bridge  of  Allan  have 
fluctuated  markedly  during  the  past  55  years.  Rain- 
fall increased  from  the  1930s  to  1950s,  fell  to  the 
1970s,  and  rose  again  to  1985,  with  the  first  and 
third  highest  recorded  24-h  falls  occurring  in  1984 
and  1985.  The  marked  increase  in  total  rainfall  in 
the  past  ten  years  can  almost  totally  be  explained 
by  the  rapid  rise  in  autumn  rainfall,  with  the 
changes  in  heavy  rainfall  events  accounting  for 
those  of  overall  totals.  Flood  data  shows  a  fall  in 
frequencies  from  1958-71  and  an  increase  from 
1971-85,  with  the  greatest  peaks  most  sensitive  to 
changes  in  autumn  and  winter  rainfall  events.  The 
investigation  found  no  evidence  that  tidal  effects 
and  the  negligible  land-use  changes  that  have  taken 
place  within  the  catchment  are  to  blame  for  the 
increased  flooding;  rather,  the  flood  increase  is  due 
to  an  increase  in  heavy  rainstorm  frequency  (>  20 
mm).  (Friedmann-PTT) 
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INCIDENT  OF  CLEAR  AIR  PRECIPITATION 

Meteorological  Service,  Wellington  (New  Zea- 
land). 

G.  W.  Fisher,  and  A.  M.  Bromley. 
Weather  WTHRAL,  Vol.  44,  No.  4,  p   155-159 
April  1989.  3  fig,  9  ref 

Descriptors:  'Precipitation,  *Ice,  *Atmospheric 
water,  *Ice  formation,  Rainfall,  Condensation, 
Freezing,  Polar  regions,  Antarctica. 

Many  observations  have  been  made  of  the  phe- 
nomenon of  'clear  air  precipitation,'  particularly  in 
polar  regions.  The  term  seems  to  be  applied  mainly 
to  the  precipitation  of  small  ice  crystals  falling 
from  apparently  clear,  cloudless  skies.  This  occurs 
in  cold  climates.  A  case  of  clear  air  precipitation  is 
reported  that  occurred  under  conditions  that  were 
neither  very  cold  nor  near  open  water  that  would 
normally    allow    homogeneous    nucleation.    The 
event  was  observed  at  a  field  site  in  the  Windless 
Bight  region  on  the  ice  shelf  south  of  Ross  Island, 
Antarctica,  on  the  morning  of  28  December  1986, 
the  middle  of  the  southern  summer  season.  From 
horizon  to  horizon,  there  was  no  detectable  cloud 
or  haze  layer.  This  event  was  unusual  in  that  there 
were  a  number  of  features  different  from  those  in 
previously  reported  events:  the  'shower'  was  first 
noted  at  9  a.m.  and  lasted  at  least  4  hours;  the  ice 
crystals  were  large,  many  up  to  1  mm  across,  and 
thus  falling  out  rapidly;  the  temperature  was  not 
especially  low,  minus   10  to  minus   14  C,  at  the 
surface,  and  warmer  aloft.  The  event  is  explained 
rapid  radiational  cooling  of  saturated  air  in  the 
lowest  400  m  of  the  atmosphere,  causing  a  super- 
saturated layer  that  began  precipitating  ice  crystals 
directly.  The  event  was  simply  a  case  of  a  very 
tenuous  cloud,  in  which  the  individual  particles 
were  widely  spaced  and  favored  to  the  extent  that 
they  could  grow  by  vapor  deposition  until  large 
enough  to  fall  out.  (Friedmann-PTT) 
W89- 11567 


RELATING  POINT  TO  AREA  AVERAGE 
RAINFALL  IN  SEMIARID  WEST  AFRICA  AND 
THE  IMPLICATIONS  FOR  RAINFALL  ESTI- 
MATES DERIVED  FROM  SATELLITE  DATA 

Reading  Univ.  (England).  Dept.  of  Meteorology. 
I.  D.  Flitcroft,  J.  R.  Mildford,  and  G.  Dugdale. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol 
28,  No  4,  p  252-265,  April  1989.  11  fig,  1  tab,  8  ref 

Descriptors:  •Africa,  'Satellite  technology,  'Data 
interpretation,  'Rainfall,  'Rainfall  distribution 
Meteorological  data  collection,  'Semiarid  cli- 
mates, Model  studies,  Precipitation,  Arid  climates 
Estimating,  Rain  gages,  Niger,  Correlation  analy- 
sis. Regression  analysis.  Error  analysis. 

The  variability  of  rainfall  over  small  areas  (100  sq 
km)  in  the  West  African  Sahel  has  been  investigat- 
ed using  a  dense  network  of  rain  gages  in  the 
Republic  of  Niger.  Rainfall  was  as  well  or  better 


correlated  over  small  distances  as  rainfall  in  other 
semiarid  climates.  A  regression  model  was  devel- 
oped to  specify  the  systematic  correction  required, 
when  a  rain  gage  measurement  is  used  to  represent 
an  area  average  rainfall  and  to  quantify  the  errors 
involved.  It  was  found  that  in  this  particular  cli- 
mate, large  point  measurements  are  not  representa- 
tive of  even  small  areas  and  need  to  be  reduced  by 
a   factor  that   depends  on   the   size  of  the   area. 
Rainfall  estimates  based  on  satellite  observations 
often  use  point  rainfall  to  calibrate  and  validate 
estimates  of  area  average  (pixel)  rainfall.  Satellite 
location  errors  affect  the  correct  pairing  of  point 
measurements  and  pixel  estimates  which,  in  turn, 
affect  the  assessment  of  the  accuracy  of  rainfall' 
estimates  based  on  satellite  data.  Satellite  measure- 
ments are  area  average  quantities  and  have  differ- 
ent   frequency    distributions    to    point    measured 
quantities.  Methods  of  rainfall  estimation  using  sat- 
ellite data,  which  are  calibrated  by  rain  gage  data, 
should  use  a  transformation  of  the  point  rainfalls  to 
compare  them  with  the  satellite  data  over  the  area 
of  the  pixel.  When  an  estimate  of  area  average 
rainfall,  derived  by  whatever  means,  is  validated 
by  comparing  the  area  value  with  a  point  measure- 
ment, there  will  be  an  irreducible  scatter  in  the 
relationship.  The  satellite  collocation  errors  are  not 
well-defined   and   the  distribution  of  collocation 
errors   that   is   assumed   changes   the   root-mean- 
square  error  of  regression   substantially.   (Fried- 
mann-PTT) 
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IMPACT  OF  SUMMER  RAINFALL  ON  THE 
TEMPERATURE  GRADIENT  ALONG  THE 
UNITED  STATES-MEXICO  BORDER, 

Arizona  State  Univ.,  Tempe.  Lab.  of  Climatology 
R.  C.  Balling.  By 

Journal  of  Applied  Meteorology  JAMOAX,  Vol 
28,  No  4,  p  304-308,  April  1989.  2  fig,  3  tab,  18  ref 
Jet  Propulsion  Laboratory  Contract  957872. 

Descriptors:  'Vegetation,  'Grazing,  'Rainfall 
Precipitation,  'Air-earth  interfaces,  'Albedo, 
'Temperature  gradient,  Temperature,  Mexico,  Ar- 
izona, Evapotranspiration,  Seasonal  variation,  Air 
temperature,  Deserts. 

The  international  border  running  through  the  Son- 
oran  Desert  in  southern  Arizona  and  northern 
Sonora  is  marked  by  a  sharp  discontinuity  in 
albedo  and  grass  cover.  The  observed  differences 
in  surface  properties  are  a  result  of  long-term 
severe  overgrazing  of  the  Mexican  lands.  Recently, 
investigators  have  shown  the  Mexican  side  of  the 
border  to  have  higher  surface  and  air  temperatures 
when  compared  to  adjacent  areas  in  the  United 
States.  The  differences  in  temperatures  appear  to 
be  more  associated  with  differential  evapotranspir- 
ation rates  than  with  albedo  changes  along  the 
border.  The  impact  of  summer  rainfall  on  the 
observed  seasonal  and  daily  gradient  in  maximum 
temperature  was  examined.  On  a  seasonal  time 
scale,  the  temperature  gradient  increases  with 
higher  moisture  levels,  probably  due  to  a  vegeta- 
tive response  on  the  United  States  side  of  the 
border;  at  the  daily  level,  the  gradient  in  maximum 
temperature  decreases  after  a  rain  event  as  evapo- 
ration rates  equalize  between  the  countries.  The 
results  suggest  that  temperature  differences  be- 
tween the  vegetated  and  overgrazed  landscapes  in 
and  areas  are  highly  dependent  upon  the  amount 
of  moisture  available  for  evapotranspiration.  (Au- 
thor's abstract) 
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SUMMER  MONSOON  OF  1987, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Meteor- 
ology. 

T.  N.  Krishnamurti,  H.  S.  Bedi,  and  M. 
Subramaniam. 

Journal  of  Climate  JLCLEL,  Vol.  2,  No.  4  p  321- 
340,  April  1989.  14  fig,  21  ref.  NSF  Grant  NSF 
ATM  8304809,  NOAA  Grant  NA  85  AA-H- 
CA019. 

Descriptors:  'Drought,  'India,  'Monsoons,  'Cli- 
matology, 'Air-water  interfaces,  Radiation,  Air 
circulation,  Water  currents,  Convection,  Rainfall, 
Atmosphere. 


The  evolution  of  a  number  of  parameters  have 
been  examined  that  are  believed  to  be  important 
for  understanding  the  drought  over  India  during 
the  summer  of  1987.  The  list  of  parameters  in- 
cludes monthly  means  or  anomalies  of  the  follow- 
ing fields:  sea  surface  temperature,  divergent  circu- 
lations, outgoing  longwave  radiation,  streamfunc- 
tion   of  the   lower   and   upper   troposphere,   and 
monthly  precipitation  (expressed  as  a  percentage 
departure  from  a  long-term  mean).  The  El  Nino 
related  warm  sea  surface  temperature  anomaly  and 
a  weaker  warm  sea  surface  temperature  anomaly 
over  th  equatorial  Indian  Ocean  provide  sustained 
convection,  as  reflected  by  the  negative  values  of 
the  outgoing  longwave  radiation.  With  the  season- 
al heating,  a  pronounced  planetary-scale  divergent 
circulation  evolved  with  a  center  along  the  west- 
ern Pacific  Ocean.  The  monsoonal  divergent  circu- 
lation merged  with  that  related  to  the  El  Nino 
maintaining   most   of  the   heavy   rainfall   activity 
between   the  equatorial   Pacific   Ocean   and   east 
Asia.    Persistent    convective    activity    continued 
south  of  India  during  the  entire  monsoon  season. 
Strong  Hadley  type  overturnings  with  rising  mo- 
tions over  these  warm  SST  anomaly  regions  and 
descent  roughly  near  20  degrees  to  25  degrees  S 
was  evident  as  early  as  April  1987.  The  subtropical 
high  pressure  areas  near  20  degrees  to  25  degrees  S 
showed  stronger  than   normal  circulations.   This 
was  revealed  by  the  presence  of  a  counterclock- 
wise streamfunction  anomaly  at  850  mb  during 
April  1987.  With  the  seasonal  heating,  this  anoma- 
ly moved  northwards  and  was  located  over  the 
Arabian  Sea  and  India.  This  countermonsoon  cir- 
culation anomaly  at  the  low  levels  was  associated 
with  a  weaker  than  normal  Somali  jet  and  Arabian 
Sea  circulation  throughout  this  summer.  The  mon- 
soon remained  active  along  northeast  India,  Ban- 
gladesh,  northern   Indochina,   and  central  China 
during  the  summer  monsoon  season.  This  was  re- 
lated to  the  eastward  shift  of  the  divergent  circula- 
tion. An  eastward  shift  of  the  upper  tropospheric 
anticylcone  belt  near  25  degrees  to  30  degrees  N 
resulted  in  the  continued  presence  of  a  westerly 
wind  anomaly  north  of  India.  The  westerly  winds 
brought  in  very  dry  air  over  the  tropical  upper 
troposphere,  and  this  seemed  to  have  a  major  role 
in  inhibiting  organized  deep  convection  over  most 
of  the  Indian  subcontinent.  (Author's  abstract) 
W89-11581 


LARGE-SCALE  PRECIPITATION  AND  OUT- 
GOING LONGWAVE  RADIATION  FROM 
INSAT1B  DURING  THE  1986  SOUTHWEST 
MONSOON  SEASON. 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC.  Climate  Analy- 
sis Center. 

P.  A.  Arkin,  A.  V.  R.  Krishna  Rao,  and  R.  R. 
Kelkar. 

Journal  of  Climate  JLCLEL,  Vol.  2,  No.  6,  p  619- 
628,  June  1989.  5  fig,  1  tab,  17  ref. 

Descriptors:  'Satellite  technology,  'Monsoons, 
•Climatology,  'Meteorological  data  collection, 
'Precipitation,  'Radiation,  Rainfall,  India,  Indone- 
sia, Satellites,  Orographic  precipitation. 

Areally  averaged  precipitation  and  broadband  out- 
going longwave  radiation  (OLR)  have  been  esti- 
mated from  infrared  window  channel  observations 
from  INSAT-1B,  the  Indian  geostationary  satellite, 
for  the  period  June-September  1986.  The  estima- 
tion techniques  used  were  identical  with  those 
contained  in  previously  published  work  using 
GOES  (for  precipitation)  and  NOAA  (for  OLR) 
satellite  data.  The  fields  of  estimated  monthly 
mean  precipitation  and  OLR  are  quite  similar,  with 
regions  of  low  flux  corresponding  to  areas  of 
heavy  precipitation.  Two  bands  of  heavy  rainfall 
were  found,  one  near  the  equator,  possibly  associ- 
ated with  the  ITCZ,  and  another  extending  north- 
westward from  Indonesia  through  the  Bay  of 
Bengal  and  over  India.  This  latter  feature  exhibited 
a  pronounced  southeastward  retreat  during  the 
course  of  the  season.  The  rainfall  estimates  were 
reasonably  consistent  in  both  distribution  and  mag- 
nitude over  India  with  climatological  mean  fields 
derived  from  rain  gauge  measurements.  The  OLR 
is  similar  in  distribution  but  is  about  5-10  W  /sq  m 
less  in  magnitude  over  land  than  that  derived  from 


WATER  CYCLE— Field  2 


observations  from  NOAA  polar-orbiting  satellites 
Comparisons  between  weekly  estimated  rainfall 
and  station  rainfall  observations  show  that  the 
quantitative  relationships  between  cloudiness  and 
rainfall  found  in  previous  work  are  confirmed  over 
most  of  India.  An  area  along  the  west  coast,  where 
orographic  rainfall  is  important,  exhibits  much 
higher  correlations  when  a  cloud  top  temperature 
of  265  or  270  K  is  used  as  the  upper  threshold  lor 
precipitation  instead  of  235  K.  (Author's  abstract) 
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PERIODIC      VARIATIONS      IN      EXTREME 
HOURLY  RAINFALLS  IN  THE  UNITED  KING- 
DOM. „  _     ,      ,. 
Meteorological  Office,  Bracknell  (England). 
B  R  May,  and  T.  J.  Hitch. 

The  Meteorological  Magazine  MTMGA.5,  Vol. 
118,  No.  1400,  p  45-50,  March  1989.  6  fig,  6  ref. 

Descriptors:  'Precipitation,  'Rainfall,  'Rain- 
storms, 'Cloudbursts,  'Rainfall  intensity,  'Rain- 
fall-runoff relationships,  Flood  control,  Hood  fre- 
quency, England,  Urban  runoff. 

The  behavior  of  annual   maximum    1-h   rainfalls 
were  observed  at  many  locations  in  the  United 
Kingdom  during  the  period  1881-1986.  These  rain- 
fall frequencies  of  occurrence  over  a  long  period 
were   compared   against   the   frequencies   recom- 
mended in  the  Flood  Studies  Report,  Volume  II, 
1975    which  were  based  on  observations  over  a 
shorter  period,  1951-1970.  It  was  found  that  annual 
maximum  1-h  duration  rainfalls  observed  during 
the  interval  1881-1986  over  the  whole  of  the  U.K. 
appear  to  have  four  main  components,  approxi- 
mately sine  wave  in  shape,  with  periods  of  about  7, 
11,  20  and  50  years  and  mean  amplitudes  of  7,  10, 
5,  and  7  percent.  The  two  longer  period  compo- 
nents have  decreased  considerably  in  size  since 
about  1935  and  are  now  nearly  undetectable;  how- 
ever   two  shorter  period   components  have  de- 
creased in  size  only  slightly.  The  maxima  of  the 
shorter,  11 -yr  period  wave  have  repeated  strongly 
throughout  the  interval  covered  by  the  observa- 
tions,   and    are    closely    synchronized    with    the 
maxima  of  the  solar  activity  cycle.  These  observa- 
tions are  of  practical  relevance  because  large  1-hr 
rainfalls  are  important  in  causing  flood  events  in 
some  urban  catchments  with  a  response  time  of 
about  this  duration  and  have  an  impact  on  the 
design  of  flood  control  structures  and  the  risk  of 
their  failure.  (Friedmann-PTT) 
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BACKGROUND  TRENDS  OF  PH  OF  PRECIPI- 
TATION OVER  INDIA. 

Meteorological  Office,  Poona  (India). 
G.  S.  Varma.  VT 

Atmospheric  Environment  ATENBP,  Vol.  23,  No 
4,  p  747-751,  April    1989.   6  fig,   2  tab,    18  ref. 

Descriptors:  'Chemistry  of  precipitation,  'Acid 
rain,  'Hydrogen  ion  concentration,  'India,  Air 
pollution,  Monitoring,  Aerosols,  Calcium,  Magne- 
sium, Sodium,  Potassium,  Baseline  studies. 

Background  trends  of  rainwater  pH  have  been 
examined  at  ten  Indian  Background  Air  Pollution 
Monitoring  stations  for  the  period  1974-1984.  The 
highest  frequency  of  pH  was  observed  in  the  range 
6.5-7.0.  The  621  pH  values  recorded  were  all  lying 
between  5.18  and  9.00.  At  most  of  the  stations  the 
pH  trend  is  decreasing  towards  the  acid  range.  The 
overall  probability  of  occurrence  of  acid  rain  was 
found  to  be  about  2%  (pH  <  5.6).  Very  high  pH 
values  have  also  been  observed  at  some  stations, 
especially  at  Jodhpur,  Allahabad  and  Srinagar,  due 
to  incursions  of  soil  particles  rich  in  Ca(2  +  ), 
Mg(2+),  Na(+),  and  K(  +  )  ions.  The  soil-den ved 
aerosols  from  the  Rajasthan  desert  are  mainly  re- 
sponsible for  high  pH  values  in  northwest  India.  In 
a  clean  dust  free  environment  the  pH  values  of 
precipitation  do  not  differ  much  and  are  in  the 
range  of  6.7-6.8.  (Author's  abstract) 
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LONG-TERM  EFFECTS  OF  POLLUTANTS  ON 
PH  OF  RAIN  WATER  IN  NORTH  INDIA. 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 


For  primary  bibliographic  entry  see  Field  5B. 
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ANALYSIS  OF  ALDEHYDES  IN  CLOUD-AND 
FOGWATER  SAMPLES  BY  HPLC  WITH  A 
POSTCOLUMN  REACTION  DETECTOR. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Engineering  Lab.  of  Hydraulics  and  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Held  3A. 
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RAINDROP  CHARACTERISTICS  IN  THE 
HUMID  TROPICS.  . 

Ibadan  Univ.  (Nigeria).  Dept.  of  Agricultural  En- 
gineering. 
G.  E.  Osuji. 

Journal  of  Environmental  Management 
JEVMAW,  Vol.  28,  No.  3,  p  227-233,  April  1989. 
4  fig,  13  ref. 

Descriptors:  'Rain,  'Tropical  regions,  'Nigeria, 
'Drop  size,  'Humid  climates,  Rainfall  intensity, 
Kinetic  energy,  Universal  Soil  Loss  Equation,  Par- 
ticle size. 

Raindrop  characteristics  in  the  humid  tropics  were 
studied  in  Ibadan,  southwestern  Nigeria,  using  the 
flour  pellet  method.  Results  show  drop  sizes  rang- 
ing from  a  minimum  of  0.09  mm  to  a  maximum  of 
5.46  mm  in  diameter.  Drop  sizes  from  2.0-3.5  mm 
diameter  were  predominant  in  most  rainfall  events. 
Median  drop  sizes  (D50)  increased  with  increasmg 
rainfall  intensities  up  to  about  110  mm  per  hour 
then  decreased  as  intensities  increased  to  about  180 
mm  per  hour.  Thereafter,  median  drop  sizes  in- 
creased again,  thus  indicating  a  cyclic  relationship. 
There  is  no  correlation  between  median  drop  size 
and  maximum  intensity  calculated  at  5,  10,15,  30, 
and  45  minute  intervals.  The  maximum  intensity 
during  the  study  period  was  235  mm  per  hour.  The 
kinetic   energy-intensity   relationship   follows   the 
same  trend  as  the  drop  size-intensity  relationship. 
The  maximum  energy  load  recorded  during  the 
study  was  much  higher  than  energy  loads  reported 
for  temperate  storms.  Even  at  lower  intensities,  the 
rainfall  kinetic  energy  values  in  this  study  were 
found  to  be  higher  than  those  used  currently  in  the 
Universal  Soil  Loss  Equation.  Because  humid  trop- 
ical storms  are  characterized  by  large  drop  sizes 
and  high  intensities,  their  kinetic  energy  and  inten- 
sity relationship  is  much  higher  than  that  used  in 
the  Universal  Soil  Loss  Equation.  (Author's  ab- 
stract) 
W89- 11626 


Precipitation — Group  2B 

historical  and  simulated  data  were  also  similar. 

(Author's  abstract) 
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STOCHASTIC  CLUSTER  MODEL  FOR 
HOURLY  PRECIPITATION  DATA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 
J.  D.  Istok,  and  L.  Boersma. 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  3/ 
4,  p  257-285,  April  20  1989.  11  fig,  6  tab,  23  ref. 

Descriptors:  'Meteorology,  'Statistical  methods, 
'Stochastic  models,  'Model  studies,  'Regression 
analysis,  'Precipitation,  'Rainfall  intensity,  Mete- 
orological data  collection,  Poisson  ratio,  Monte 
Carlo  method,  Climatology,  Correlation  analysis. 


A  stochastic  model  of  hourly  precipitation  was 
developed  that  preserves  the  pattern  of  occurrence 
of  precipitation  events  throughout  the  year  as  well 
as  several  characteristics  of  the  duration,  amount, 
and  intensity  of  precipitation  within  events.  In  the 
developed  model,  the  pattern  of  occurrence  of 
precipitation  events  is  described  by  a  Poisson  clus- 
ter process.  The  duration  of  events  and  the  time 
between  events  within  clusters  are  described  with 
identical  Logarithmic  Negative  Mixture  distribu- 
tions. The  hourly  precipitation  amounts  within 
events  are  described  with  a  nonstationary,  first- 
order  autoregression  model.  The  results  of  Monte 
Carlo  simulations  for  Salem  and  Pendleton, 
Oregon  (stations  from  very  different  climatic  re- 
gimes) showed  that  the  model  accurately  repro- 
duces the  seasonal  pattern  of  event  occurrence  and 
the  marginal  and  conditional  distributions  of  the 
magnitude,  duration,  and  intensity  of  precipitation 
during  events.  Autocorrelation  functions  for  the 


ANALYSIS  OF  A  SURFACE  FRONT  DURING 
THE  EARLY  SUMMER  RAINY  SEASON  OVER 
TAIWAN. 

Hawaii  Univ.,  Honolulu.  Dept.  of  Meteorology. 
Y.  Chen,  Y.  Zhang,  and  N.  B.  Hui. 
Monthly  Weather  Review  MRWEAB,  Vol.  117, 
No.  5,  p  909-931,  May  1989.  21  fig,  23  ref. 

Descriptors:  'Meteorology,  'Weather,  'Weather 
patterns,  'Rainfall,  'Taiwan,  Precipitation,  Cloud 
cover,  Case  studies,  Air  circulation,  Air-earth 
interfaces,  Atmosphere,  Heat  transfer. 

A  case  study  of  a  relatively   dry  front  during 
TAMEX  IOP-4  is  presented.  At  0000  UTC  27 
May,  the  broad  cloud  band  extended  from  the 
China  plain  and  southern  Japan  to  east  of  150 
degrees  E,  along  and  north  of  the  surface  front. 
This  front  possesses  appreciable  baroclinicity.  As 
the  midtropospheric  trough  moved  eastward,  the 
surface  front  advanced  southeastward  and  eventu- 
ally   separated    from    the    quasi-stationary    cloud 
band    The  depth  of  the  cold  air  decreased  as  it 
penetrated  to  the  subtropics.   In  the  vicinity  of 
Taiwan,  the  frontal  surface  was  shallow  with  a 
depth  of  about  1  km.  The  convection  occurred  in 
two  different  regimes:  the  large-scale  cloud  band 
associated  with  the  eastward-moving  trough,  and 
cumuli  along  the  surface  front.  As  the  surface  front 
approached  Taiwan,  the  southwest  flow  started  to 
increase,  and  a  mesolow  formed  over  the  south- 
eastern coast  due  to  the  interaction  between  the 
southwest  flow  and  the  mountainous  topography. 
The  air  moved  over  the  mountains  and  descended 
adiabatically.  During  the  frontal  passage,  the  meso- 
low deepened  as  the  approaching  front  from  the 
north  also  became  a  flow  barrier.  After  the  frontal 
passage,  the  mesolow  was  filled  by  the  advancing 
cold  air.  As  the  mesolow  in  southeastern  Taiwan 
filled  a  new  mesolow  formed  over  the  southwest- 
ern plain.  The  surface  front  and  isobars  were  dis- 
torted during  the  frontal  passage  as  the  shallow 
cold  air  moved  around  the  topography.  The  rela- 
tively low  pressure  over  the  southwestern  plain 
resulted  hydrostatically  from  the  cold  air  behind 
the   front   not   reaching   the   southwestern   plain, 
while  surrounding  areas  experienced  rising  pres- 
sure with  the  arrival  of  the  cold  air.  (Author  s 
abstract) 
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FURTHER  FGGE  FORECASTS  FOR  AMAZON 
BASIN  RAINFALL. 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 
Dept.  of  Meteorology. 
J  Paegle,  L.  Buja,  and  R.  E.  Dickinson. 
Monthly  Weather  Review  MRWEAB,  Vol.  117, 
No  5,  p  1093-1102,  May  1989.  7  fig,  15  ref.  NSF 
Grants  INT  8602690  and  ATM  8611952;  Universi- 
ty of  Utah  Grant  CNPq.  Process  n  40.2595/86  in 
Brazil. 

Descriptors:  'River  basins,  'Meteorology,  'Rain- 
fall, 'Amazon  River,  'Weather  forecasting, 
Weather  patterns,  Air  circulation,  Tropical  re- 
gions, Hydrologic  cycle,  Atmosphere,  Air-water 
interfaces,  Heat  transfer,  Precipitation,  Rain  for- 
ests. 


A  series  of  experiments  using  real-data  general 
circulation  model  integrations  was  performed  to 
study  the  impact  of  remote  tropical  Pacific  heating 
modifications  upon  the  rainfall  over  the  Amazon 
Basin.  In  one  set  of  experiments,  a  heating  term  is 
added  to  the  thermodynamic  equation  in  the  west- 
ern tropical  Pacific  ocean,  and  in  the  second  set, 
the  sea  surface  temperatures  are  cooled  in  the 
eastern  Pacific  Ocean.  The  rainfall  of  northern 
sections  of  South  America  decreases  in  the  first  set 
of  experiments  and  increases  in  the  second  set  of 
experiments.  Examination  of  the  circulation 
changes  for  the  second  set  of  experiments  suggests 
that  the  remote  links  occur  through  equatonally 
trapped  flow  modifications,  perhaps  related  to  the 
east-west  Walker  cells,  rather  than  through  midla- 
titude  teleconnections  via  Hadley  cells.  The  time 
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Group  2B— Precipitation 

evolution  of  these  patterns  suggest  them  to  be 
clearly  relevant  for  medium  range  weather  predic- 
tion in  the  tropics.  (Author's  abstract) 
W89- 11686 


™E? JUNG  ANALYSIS  OF  SURPLUS   AND 

?o^LRUNOFF  IN  THE  WHITE  RIV£R. 

ARKANSAS. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geography 

«?oropnmary  blbll°graPh'c  entry  see  Field  2E. 
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Wisconsin  Univ.-Parkside,  Kenosha.  Dept  of  Ge- 
ology. 

«?oroPi"mary  biblioSraPh'c  entry  see  Field  7B. 
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NUTRIENT  CONTENT  OF  BULK  PRECIPITA- 
TION IN  SOUTH-CENTRAL  JAVA  INDONE- 
SIA. 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept    of 
Hydrogeology  and  Geographical  Hydrology 
P°r  P"mary  bibliographic  entry  see  Field  21. 
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EXTREME  PRECIPITATION  EVENTS  GENER- 
ATED  BY  PERIODIC  PROCESSES 

Florida  Univ.,  Gainesville.  Dept.  of  Statistics. 
R.  Ballenni,  and  P.  Waylen. 
Water  Resources  Research  WRERAO    Vol    25 
No.   6,  p   1403-1411,  June   1989.    16  fig,   29  ref 

Descriptors:  'Meteorology,  'Florida,  'Rainfall 
Statistics,  'Hydrologic  models,  'Probable  maxi- 
mum precipitation,  Maximum  daily  precipitation 
Model  studies,  Simulation,  Time  series  analysis' 
Frequency  distribution.  ' 

A  procedure  for  the  estimation  of  large  quantile 
daily  precipitation  totals  draws  on  the  statistical 
properties  of  extremes  generated  by  processes  with 
periodic  variances.  Forty-one  years  of  records  at 
Homestead,  Florida,  are  used  to  calibrate  the 
model  and  are  incorporated  into  the  simulation 
procedure  that  compares  the  proposed  technique 
to  standard  methods  of  analyzing  annual  series 
Results  indicate  that  the  procedure  yields  reasona- 
ble estimates  of  large  quantile  precipitation  and 
performs  as  reliably,  or  more  so,  than  the  standard 
techniques.  The  empirical  maximum  daily  precipi- 
tation totals  at  12  sites  in  Florida  were  compared 
with  the  asymptotic  distribution  of  maximum  daily 
precipitation  generated  by  the  new  procedure 
Jbach  of  the  sites  had  more  than  40  yr  of  records 
Ilie  asymptotic  distribution  consistently  underesti- 
mates the  quantile  by  25-50  mm,  but  the  shapes  of 
distributions  are  subparallel.  The  physical  and  the- 
oretical bases  of  the  procedure  were  maintained 
throughout  the  study.  (Author's  abstract) 


CONDITIONING  STOCHASTIC  DAILY   PRE- 

S^atiSn™  °N  TOTAL  MONTHLY 

D°s,ewiikS,iv'' Ithaca'  NY'  Dept  of  Asronomv- 

Water  Resources  Research  WRERAO  Vol  25 
No.  6,  p  1429-1439,  June  1989.  8  fig,  2  tab  31  ref' 
append.  USDA  Hatch  Project  430. 

Descriptors:  'Meteorology,  'North  America,  'Hy- 
drologic models,  'Precipitation,  'Hydrologic  data 
collections,  Model  studies,  Mathematical  models 
Sampling  Climates,  Palmer  Moisture  Anomaly 
Palmer  Hydrological  Drought  Index,  Stochastic 
process. 

Chain-dependent  stochastic  daily  precipitation 
models  were  fit  to  dry,  near-normal,  and  wet  sub- 
sets of  monthly  total  precipitation  data,  using  cate- 
gory definitions  consistent  with  the  30-day  fore- 
casts issued  by  the  Climate  Analysis  Center  of  the 
National  Oceanic  and  Atmospheric  Administra- 
tion. The  resulting  models  were  compared  to  those 
derived  unconditionally  from  entire  records  For 
the  10  selected  North  American  stations  investigat- 
ed, the  unconditional  models  produced  distribu- 
tions of  total  monthly  precipitation  having  too  few 
dry  and  wet  months  compared  to  observations 
whereas  appropriate  probability  mixtures  of  the 
three  conditional  models  can  reproduce  accurately 
the  clunatological  distributions  of  total  monthly 
precipitation.  Application  of  the  conditional  pre- 
cipitation models  to  generation  of  daily  data  con- 
sistent with  certain  longer-term  aspects  of  the  ob- 
servations is  illustrated  by  simulation  of  the  Palmer 
Moisture  Anomaly  (Z)  Index  and  the  Palmer  Hy- 
W89°fl782         8ht  IndCX'  (Author's  abstract) 


OBJECTIVES  ASSESSMENT  OF  1984-85  VAS 
PRODUCTS  AS  INDICES  OF  THUNDER 
STORMlAND  SEVERE  LOCAL  STORM  p3- 

National   Weather   Service,   Silver   Spring,    MD 
Techniques  Development  Lab. 
D.  H.  Kitzmiller,  and  W.  E.  McGovern 
Available  from  the  National  Technical  information 
Service,  Springfield,  VA  22161,  as  PB89-107668 

UXf  a°^S:  A03  ?  paPer  c°Py-  A01  in  microfiche. 
NOAA  Technical  Memorandum  NWS  TDL  78 
March  1988.  38p,  20  fig,  3  tab,  34  ref. 

Descriptors:  'Radiometry,  'Weather  forecasting 
Measuring  instruments,  'Thunderstorms,' 
5>torms,  'Atmospheric  physics,  Radiosondes, 
Mathematical  models,  Forecasting,  Prediction 
Correlation  analysis,  Infrared  imagery,  Perform- 
ance evaluation. 

Objective  experiments  have  been  carried  out  to 
determine  which  Visible  and  Infrared  Spin  Scan 
Radiometer  Atmosphere  Sounder  (VAS)-derived 
moisture  and  stability  indices  contain  the  greatest 
amount  of  predictive  information  with  respect  to 
thunderstorm  and  severe  local  storm  events    In 
these  experiments,  stability  and  moisture  param- 
eters  derived   from    1700  GMT   VAS   retrievals 
were  compared  and  correlated  to  storm  observa- 
tions   during    the    subsequent    2000-0000    GMT 
period.  The  amount  of  predictive  information  in 
these  indices  was  also  compared  to  that  possessed 
by  indices  derived  from  VAS  retrievals  taken  earli- 
er  in   the   day,   and   from   concurrently-available 
radiosondes  and  numerical  model  forecasts    The 
correlation  in  the  form  of  the  computed  informa- 
tion ratio  (I  sub  c)  was  used  as  a  measure  of 
predictive   power   in   these   experiments.    It   was 
found  that  precipitable  water  and  modified  ver- 
sions of  the  classic  K  index  which  included  the 
latest  surface  data  have  the  highest  values  of  I  sub 
c  for  general  thunderstorm  occurrence.  It  was  also 
found  that  updating  of  stability  measurements  leads 
to    modest    mcreases    in    predictive    information. 
(Lantz-PTT) 
W89- 12078 


WINTER  CLOUD  SEEDING  POTENTIAL  ON 
THE  MOGOLLON  RIM. 

Bureau  of  Reclamation,  Denver,  CO.  Div   of  Re- 
search and  Lab.  Services. 
WRQPrimary  biblio6raPhic  entry  see  Field  3B. 


HEAVY  SNOWFALL  IN  NORTHWEST  WYO- 
MING. 

National  Weather  Service  Forecast  Office,  Chev- 
enne,  WY.  ' 

5>JoPir!mary  bibli°graphic  entry  see  Field  2C. 
W89-12107 

2C.  Snow,  Ice,  and  Frost 

HYDROGEOLOGIC  FACIES  MODELS  TO  DE- 
J^N^!LLARGE-SCALE  SPATIAL  TRENDS 
^3£ClAL  AND  GLACIOFLUVIAL  SEDI- 
MENTS. 

Wisconsin  Univ.-Madison.  Dept.  of  Geology  and 
Geophysics. 

5?orQPrimary  bibl'°graphic  entry  see  Field  2J. 
W89- 1 1 302 


CliR™  INDIA  FR°M  A  HIMALAYAN  GLA" 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India) 
school  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-1 1 376 


INCIDENT  OF  CLEAR  AIR  PRECIPITATION 

Meteorological    Service,    Wellington   (New   Zea- 
land). 

For  primary  bibliographic  entry  see  Field  2B. 
w 89-1 1567 


EVIDENCE  OF  ATMOSPHERIC  TRANSPORT 
AND  DEPOSITION  OF  ORGANOOTLORINF 
PESTICIDES  AND  POLYCHLORInXteD  BI 
PHENYLS  IN  CANADIAN  ARCTIC  SNOW 

Environmental   Protection   Service,  Regina  (Sas- 
katchewan). Water  Quality  Branch. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 11620 


EFFECT  OF  SNOWMELT  ON  THE  HYDRO- 
GEN ISOTOPE  RATIOS  OF  CREEK  DIS- 
CHARGE  IN  SURPRISE  VALLEY,  CALIFOR- 

California  Univ.,  Davis.  Dept.  of  Geology. 

N.  L.  Ingraham,  and  B.  E.  Taylor. 

Journal  of  Hydrology  JHYDA7,  Vol.  106  No  3/ 

4,  p  233-244,  April  20  1989.  8  fig,  1  tab,  18  ref. 

Descriptors:  'Tracers,  'Isotopic  tracers,  'Surface- 
groundwater  relations,  'Hydrogen  isotopes,  'Cali- 
fornia, 'Water  chemistry,  'Rainfall-runoff  relation- 
ships, 'Snowmelt,  'Isotope  studies,  Snow,  Stream 
discharge,  Sampling,  Chemical  analysis,  Water 
analysis,  Streams,  Hydrogen. 

Snow  and  creek  samples  were  collected  in  Surprise 
Valley,  California,  to  determine  the  effect  of  pre- 
cipitation and  snowmelt  on  the  stable  isotopic  com- 
position of  creek  discharge.  The  hydrogen  isotope 
Sf" '  ,ten  sn°w  cores  collected  in  late  April 
1983  displayed  differences  of  up  to  17  ppt  and 
averaged  about  minus  1 10  ppt.  Sampling  of  four 
creeks  was  performed  monthly,  commencing  two 
weeks  after  the  snow  cores  were  taken,  and  con- 
tinuing for  eight  months.  The  creek  samples 
showed  remarkable  consistency  and  similarity  in 
their  hydrogen  isotope  ratios,  which  averaged 
minus  104  ppt.  Total  differences  of  only  8  ppt  were 
observed  between  all  creek  samples  collected  and 
variation  within  any  one  creek  was  less  than  5  ppt 
The  consistency  of  the  hydrogen  isotope  ratios  of 
the  creek  samples  is  attributed  to  the  dominance  of 
groundwater  in  the  creek  discharge.  Variations  are 
shown  to  be  directly  related  to  the  influx  of 
meltwater  during  peak  spring  flows  or  rain  events 
(Author's  abstract) 
W89-11677 


DROUGHT     INDICATED     IN     CARBON-13/ 
^ON^  RATIOS    OF    SOUTIT^rERN 


ESSSE^    CHARACTERISTICS    AND    SUS- 
PENDED SEDIMENT  LOAD  OF 


FRAMEWORK  FOR  CONTROL  OF  DYNAMIC 
ICE  BREAKUP  BY  RIVER  REGULATION. 

Cold   Regions   Research   and   Engineering   Lab., 
Hanover,  NH.  6 

For  primary  bibliographic  entry  see  Field  4A 
W89-11699 


HEAVY  SNOWFALL  IN  NORTHWEST  WYO- 
MING. 

National  Weather  Service  Forecast  Office,  Chev- 
enne,  WY. 
M.  S.  Weiland. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-109524 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
NOAA    Technical    Memorandum    NWS    CR-91 
September  1988.  31p,  24  fig,  2  ref. 

Descriptors:  'Snow,  'Snow  accumulation,  'Mete- 
orological data  collection,  'Wyoming,  Meteorol- 
ogy, Climatology,  Wind,  Temperature,  Orogra- 
phic precipitation. 

Heavy  snowfall  in  the  northwest  part  of  Wyoming 
is  a  significant  part  of  annual  precipitation.  A  cli- 
matology  of  heavy   snow   events   for   northwest 


WATER  CYCLE— Field  2 


Wyoming  is  given.  Results  indicate  that  the  orien- 
tation of  the  flow  aloft  to  the  mountains  is  very 
important.  In  heavy  snow  situations  winds  at  or 
above  700  millibar  (mb)  blow  perpendicular  to  the 
mountains  at  speeds  of  30  knots  or  greater.  Tem- 
peratures typically  range  from  -6  to  -8  C  at  700  mb, 
and  -26  to  -28  C  at  500  mb.  Saturated  vertical 
ascent  due  to  orographic  lift  was  also  noted  in 
most  cases.  (Author's  abstract) 
W89-12107 


GLACIATED  COASTS. 

Boston  Univ.,  MA.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-12118 

GEOMORPHOLOGY  OF  A  TECTONrcALLY 
ACTIVE,   GLACIATED  COAST,  SOUTH-CEN- 
TRAL ALASKA.  •    . 
Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  8b. 
W89-12119 

2D.  Evaporation  and  Transpiration 

VERD7IABLE  EVAPORATION  MODELING 
ON  THE  LAURENTIAN  GREAT  LAKES. 

National  Oceanic   and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
T  E  Croley 

Water  Resources  Research  WRERAO,  Vol.  25 
No.  5,  p  781-792,  May  1989.  2  fig,  3  tab,  28  ref. 

Descriptors:  *Hydrologic  cycle,  'Great  Lakes, 
•Hydrologic  models,  'Evaporation,  *Lake  evapo- 
ration, *Heat  transfer,  Heat  budget,  Energy,  Water 
temperature,  Lakes,  Surface  water,  Model  studies, 
Statistical  analysis,  Calibrations,  Water  tempera- 
ture. 

Water  or  energy  balance  estimates  of  Great  Lakes 
evaporation  require  storage  change  data,  not  avail- 
able in  simulations  or  forecasts,  and  errors  in  the 
components  of  the  balances  are  summed  in  the 
residual,  giving  large  estimation  errors.  Neither 
these  balance  estimates  nor  evaporation  models, 
which  use  the  aerodynamic  equation  with  mass 
transfer  coefficients  can  be  verified,  since  inde- 
pendent estimates  of  evaporation  are  not  available 
with  sufficient  accuracy.  However,  water  surface 
temperatures  can  be  used  to  verify  energy  budgets^ 
The  mass  transfer  coefficient  research  is  combined 
with  lumped  concepts  of  classical  energy  conser- 
vation and  a  new  superposition  heat  storage  model 
to  provide  continuous  simulation  capability  of  both 
water  surface  temperatures  and  lake  evaporation 
for  use  in  outlooks  and  forecasts  of  lake  levels.  The 
model  is  calibrated  with  surface  temperatures  for 
four  of  the  Great  Lakes  and  Lake  St.  Clair.  This 
heat  storage  model  is  a  superposition  model  where 
the  latest  heat  additions  to  the  lake  are  first  re- 
moved. The  model,  when  used  with  contemporary 
treatments  of  evaporation  and  heat  exchange,  ap- 
pears to  do  a  good  job  of  replicating  average  areal 
surface  temperatures  and  heat  fluxes  on  the  deep 
lakes.  Correlations  between  model  and  remotely 
observed  average  areal  surface  temperatures  are 
0  97-0  99  during  the  calibration  period  of  1979- 
1985  and  range  from  0.93  to  0.98  during  a  verifica- 
tion period  of  1966-1978.  The  corresponding  root- 
mean-square  errors  are  1.2-1.5  C  for  the  calibra- 
tions and   1.3-1.6  C  for  the  verification  periods. 
These  errors  compared  favorably  with  reported 
accuracies  for  reduction  of  remotely  sensed  data. 
(Friedmann-PTT) 
W89- 11249 

ATMOSPHERIC  EVAPORATTVE  DEMAND 
AND  EVAPORATION  COEFFICIENT  CON- 
CEPTS. 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Dept.  of  Agrometeorology. 

J.  M.  de  Jager,  and  W.  H.  van  Zyl. 

Water  SA  WASADV,  Vol.  15,  No.  2,  p  103-110, 

April  1989.  31  ref. 


Descriptors:  'Evaporation,  'Evaporation  rate, 
•Evapotranspiration,  'Model  studies,  Irrigation  re- 
quirements, Hydrologic  models,  Atmosphenc 
evaporative  demand,  Water  vapor,  Vegetation, 
Soil  water,  Energy,  Soil-water-plant  relationships, 
Vegetation  effects,  Lysimeters. 

An  improved,  generally  applicable,  and  fundamen- 
tal definition  of  the  upper  limit  to  the  rate  ot 
evaporation  created  by  atmospheric  driving  forces 
is  needed.  The  relevant  driving  forces  are  radi- 
ation, wind,  and  atmosphere  temperature  and  hu- 
midity. Four  different  conceptualizations  of  upper 
limit  evaporation  from  vegetated  surfaces  are  daily 
reference  plant  evaporation  (E  sub  o),  basal  plant 
evaporation  (E  sub  vm),  maximum  total  evapora- 
tion (E  sub  m),  and  potential  total  evaporation  (E 
sub  p).  Each  of  these  represents  a  special  case  of 
the  upper  limit  of  water  loss  rate  from  a  natural 
surface.    Evaporation   from   a   vegetated   surface 
must  be  considered  in  terms  of  two  components: 
soil   evaporation   and   canopy   transpiration.   The 
crop  coefficient  also  consists  of  two  corresponding 
coefficients,  which  must  be  separately  determined. 
To  regularize  upper  limit  evaporation  from  natural 
vegetation,  the  concept  'atmospheric  evaporative 
demand'  (AED)  was  defined.  The  AED  is  defined 
as  the  water  vapor  transfer  to  the  atmosphere 
required  to  sustain  the  energy  balance  of  a  given 
vegetative  surface,   in  its  present  growth  stage, 
when  the  water  status  of  its  root  zone  permits 
unhindered  plant  evaporation  and  the  water  status 
of  the  top  150  mm  of  soil  equals  its  current  value. 
This  definition  both  acknowledges  the  dominant 
influence  of  the  atmospheric  conditions  and  basi- 
cally accounts  for  crop  type,  crop  growth  stage, 
and  soil  surface  water  content.  Inclusion  ot  the 
phrases   'sustain  the  energy  balance  of  a  given 
vegetative  surface  in  its  present  growth  stage  and 
'water  status  of  the  top  150  mm  of  soil  equals  its 
current  value'  make  the  AED  completely  general 
and  applicable  in  all  possible  situations.  Further- 
more it  covers  all  the  special  cases  represented  by 
E  sub  o,  E  sub  vm,  E  sub  m,  and  E  sub  p.  Its  main 
advantage  lies  in  it  its  precise  quantification  of  the 
true  water  requirement  for  irrigated  crops  in  given 
climates.  For  practical  irrigation  scheduling  and 
hydrological   and  crop   growth  modeling,   AED 
represents    the    true    water    consumption    by    a 
cropped  surface  that  has  not  experienced  yield 
losses  due  to  water  deficiency.  AED  can  be  evalu- 
ated in  two  ways:  (1)  direct  measurement  by  lysim- 
eter  which  is  expensive,  but  well  understood,  and 
(2)  estimation  of  the  special  case  of  AED  called  E 
sub  o,  followed  by  multiplication  of  this  value  by 
an  appropriate  crop  coefficient.  (Rochester-PTT) 
W89- 11746 

ADDITION  OF  A  CLIMATE  VARIABLE  TO 
THE  HOWE  AND  LINAWEAVER  WESTERN 
SPRINKLING  EQUATION. 

Wilson  (Lee)  and  Associates,  Inc.,  Santa  Fe,  NM. 
For  primary  bibliographic  entry  see  Field  3D. 
W89-11750 

2E.  Streamflow  and  Runoff 

MEASURING  DROUGHT  IMPACTS:  THE  IL- 
LINOIS CASE. 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
S.  A.  Changnon,  and  W.  E.  Easterling 
Water  Resources  Bulletin  WARBAQ,  Vol.  25.  No. 
1,  p  27-42,  February  1989.  5  fig,  5  tab,  13  ref.  NSF 
grant  ATM-8413043,  NOAA  grant  COMM 
NA8711-D-CP119. 


Streamflow  and  Runoff— Group  2E 

the  time  of  onset  of  impacts  as  related  to  develop- 
ing precipitation  deficiencies.  Precipitation  defi- 
ciencies related  to  the  onset  and  the  magnitude  ot 
surface  water  supply  adjustments,  and  to  shallow 
groundwater  problems,  were  established.  Thus, 
monitoring  and  prediction  of  the  onset  and  magni- 
tude of  drought  problems  can  now  be  done  from 
readily  available  data  on  precipitation  deficiencies. 
Newspapers  were  found  to  be  reliable  indicators 
for  the  timing  of  drought  impacts  and  adjustments 
as  precipitation  deficiency  develops.  A  review  of 
local  and  state  adjustments  during  two  recent 
droughts  revealed  most  decision  makers  lacked 
information  and  experience  in  dealing  with 
droughts.  (Author's  abstract) 
W89-11158 

STORM  RUNOFF  CHARACTERISTICS  OF 
GRAZED  WATERSHEDS  IN  EASTERN 
OREGON.  .     „      „„ 

Chequamegon  National  Forest,  Park  Falls,  WI. 
D.  A.  Higgins,  S.  B.  Maloney,  A.  R.  Tiedemann, 
andT.  M.  Quigley.  «,,--„ 

Water  Resources  Bulletin  WARBAQ,  Vol.  25  No. 
1,  p  87-100,  February  1989.  2  fig,  12  tab,  32  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Forest 
watersheds,  'Storm  runoff,  'Flood  peak,  'Graz- 
ing, 'Vegetation  effects,  'Range  management,  Hy- 
drographs,  Oregon. 

Rainfall  and  runoff  data  from  485  storms  during 
the  summers  of  1979-84  were  evaluated  to  charac- 
terize storm  runoff  volumes  (SF)  and  peak  flows 
(QP)  for  13  small  watersheds  in  the  Blue  Moun- 
tains of  eastern  Oregon  and  to  determine  differ- 
ences  among   grazing   intensities   and   vegetation 
types.  Storm  hydrographs  were  separated  by  using 
watershed-specific   baseflow   rise   rates  of  0002- 
0  013  cfsm/hr.  Median  SF  and  QP  were  0.0014  in 
and  0.43  cfsm,  respectively,  for  all  storms.  Total 
storm  rainfall  (PPT)  and  initial  flow  (QI)  were 
important  stepwise  regression  variables  in  account- 
ing for  the  variation  in  SF  and  peak  flow  above 
initial  flow  (QPI);  30-min  andin  rainfall  intensities 
and  rainfall  duration  were  relatively  unimportant 
Two   classes   of  vegetation   were   evaluated:   (1) 
western  larch-Douglas-fir  (9  watersheds),  and  (2) 
other  (4  watersheds  representing  fir-spruce,  lodge- 
pole  pine,  mountain  meadow,  and  ponderosa  pine). 
Mean  SF  and  QP  did  not  differ  (P  =  0.05)  among 
vegetation  classes  but  significant  differences  were 
apparent  in  the  relation  of  SF  to  PPT  and  QI  and 
QPI  to  PPT  and  QI.  As  PPT  and  QI  increased,  SF 
and   QPI   from   larch-Douglas-fir   watersheds   in- 
creased at  a  slower  rate  than  they  did  from  the 
other  watersheds.  Four  levels  of  grazing  intensity 
had  no  effect  on  storm  runoff.  (Author's  abstract) 
W89-11164 

SIMULATION  OF  THE  EFFECTS  OF  URBAN- 
IZATION ON  BASIN  STREAMFLOW. 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). ._ 
For  primary  bibliographic  entry  see  Field  4C. 
W89-11167 

COMPARISON  OF  METHODS  FOR  ESTIMAT- 
ING FLOOD  MAGNITUDES  ON  SMALL 
STREAMS  IN  GEORGIA. 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

G.  W.  Hess,  and  M.  Price.  .','„ 

Water  Resources  Bulletin  WARBAQ,  Vol.  25  No 
1,  p  149-154,  February  1989.   1  fig,  4  tab,  8  ref. 


Descriptors:  'Surface  water  availability, 
•Drought,  'Streamflow,  'Reservoirs,  'Wells 
'Groundwater  availability,  'Water  supply,  Social 
impact,  Economic  impact. 

Drought  is  an  interaction  between  physical  proc- 
esses and  human  activities.  This  study  quantified 
the  impacts  of  precipitation  deficiencies  on  stream- 
flow  reservoirs,  and  shallow  groundwater  sup- 
plies' An  in-depth  analysis  of  newspaper  accounts 
of  droughts  between  paired  cities,  one  in  drought 
and  one  not  in  drought,  were  used  to  measure  the 
differences  in  the  types  of  drought  impacts,  and  in 


Descriptors:  'Flood  data,  'Flood  frequency, 
♦Rainfall-runoff  relationships,  'Streams,  Compari- 
son studies,  'Model  studies,  Simulation,  Georgia, 
Statistical  analysis. 

The  U.S.  Geological  Survey  has  collected  flood 
data  for  small,  natural  streams  at  many  sites 
throughout  Georgia  during  the  past  20  years. 
Flood-frequency  relations  were  developed  for 
these  data  using  four  methods:  (1)  observed  (log- 
Pearson  Type  III  analysis),  (2)  rainfall-runoff 
model,  (3)  regional  regression  equations,  and  (4) 
map-model  combination.  The  results  of  the  last 


Field  2— WATER  CYCLE 


Group  2E— Streamflow  and  Runoff 

three  methods  were  compared  to  the  analyses  of 
the  observed  data  in  order  to  quantify  the  differ- 
ences in  the  methods  and  determine  if  the  differ- 
ences are  statistically  significant.  Comparison  of 
regression-estimates  with  observed  discharges  for 

/"iot^om"?  f  ye*T?  (1966"1985)  and    10  years 
(1976-1985)  of  record  at  different  sites  of  annual 
peak  record  indicate  that  the  regression-estimates 
are  not  significantly  different  from  the  observed 
data.  Comparison  of  rainfall-runoff  model  simulat- 
ed  estimates  with  observed  discharges  for  sites 
having  10  years  and  20  years  of  annual  peak  record 
indicated  that  the  model-simulated  estimates  are 
significantly  and  not  significantly  different,  respec- 
tively. The  biasedness  is  probably  due  to  a  Moss  of 
variance   in  the  averaging  procedures  used  within 
the  model  and  the  short  length  of  record  as  indicat- 
ed in  the  10  and  20  years  of  record.  The  compari- 
son of  map-model  simulated  estimates  with  ob- 
served  discharges   for  sites   having   20   years  of 
annual-peak  runoff  indicate  that  the  simulated  esti- 
mates are  not  significantly  different.  Comparison  of 
improved    map-model   simulated   estimates   with 
observed  discharges  for  sites  having  20  years  of 
annual-peak  runoff  data  indicate  that  the  simulated 
estimates   are  different.   The  average  adjustment 
factor  suggested  by  Lichty  and  Liscum  to  calcu- 
late the    improved'  map-model  overestimates  in 
Georgia  by  an  average  of  20%  for  three  recur- 
W89eiTl70ValS  analyzed-  (Author's  abstract) 


hstic  structure  of  the  drainage  networks,  while  the 
spatial  specification  enables  analyses  of  spatially 
dependent  network  properties.  In  the  random  to- 
pology model  all  drainage  networks,  conditioned 
on  magnitude  (number  of  first-order  streams),  are 
equally  likely,  whereas  in  this  model  all  spanning 
trees  of  a  grid,  conditioned  on  area  and  drainage 
density,  are  equally  likely.  As  a  result,  link  lengths 
in  the  generated  networks  are  not  independent  as 
usually  assumed  in  the  random  topology  model 
ror  a  preliminary  model  evaluation,  scale-depend- 
ent network  characteristics,  such  as  geometric  di- 
ameter and  link  length  properties,  and  topologic 
characteristics,  such  as  bifurcation  ratio,  are  com- 
puted for  sets  of  drainage  networks  generated  on 
square  and  rectangular  grids.  Statistics  of  the  bifur- 
ca  ion  and  length  ratios  fall  within  the  range  of 
values  reported  for  natural  drainage  networks,  but 
geometric  diameters  tend  to  be  relatively  longer 
than   those   for   natural   networks.   (Author's  lb- 

SuSCtJ 

W89- 11250 


FLUXES  OF  N20  AT  THE  SEDIMENT-WATER 
AND  WATER-ATMOSPHERE  BOUNDARIES 
OF  A  NITROGEN-RICH  RIVER      "UrNUAKI1A 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. ' 

5?oroP,ri,m?ry  bibli°graphic  entry  see  Field  5B. 
W89-11254 


MODELS    OF    DAM-BREAK    FLOW    IN    R-T 
o*  ACJE. 

University   of  Strathclyde,    Glasgow   (Scotland). 
Dept.  of  Civil  Engineering. 

S?0rQPfi,m^y  bibliograPhic  entry  see  Field  8B. 
vvsy-1 1207 


NEl'flow  DISTRIBUTION  IN  OPEN  CHAN- 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
W89PiniI208y  blbl,°8raPhic  entrV  see  F'eld  8B. 


TIONS  CRITICAL  FLOW  IN  CHANNEL  JUNC- 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 

£?.,r0PfV?™y  bibl'08raphic  entry  see  Field  8B. 
Woy-1 1209 


EXPERIMENTS    IN    SIDE-CHANNEL   SPILL- 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 

wJnP,ri,ma«y  bibl'°graphic  entry  see  Field  8B. 
Woy-1  1210 


HYDRAULIC   JUMP    IN    U-SHAPED   CHAN- 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 

n?LP?^?ly  bibli°graphic  entry  see  Field  8B. 
Wey-1 1213 


RANDOM  SPATIAL  NETWORK  MODEL 
BASED  ON  ELEMENTARY  POSTULATES 

Geological  Survey,  Lakewood,  CO 

M.  R.  Karlinger,  and  B.  M.  Troutman. 

Water  Resources  Research  WRERAO,  Vol    25 

No.  5,  p  793-798,  May  1989.  1  fig,  5  tab,  22  ref 

Descriptors:  -Model  studies,  'Networks,  'Drain- 
age systems,  'Geomorphology,  'Drainage  nat- 
terns,  'Topology,  'Watershed^ Catchmenf  areal, 
surface  water,  Drainage  area. 

A  model  for  generating  random  spatial  networks 
hat  is  based  on  elementary  postulates  comparable 
W  those  of  the  random  topology  model  is  pro- 
posed. In  contrast  to  the  random  topology  model 
this  model  ascribes  a  unique  spatial  specification  to 
™«  fdrainage  networks,  a  distinguishing 
property  of  some  network  growth  models.  The 
simplicity  of  the  postulates  creates  an  opportunity 
tor  potential  analytic  investigations  of  the  probabi- 


FLOOD  FREQUENCY  ANALYSIS  WITH  RE- 
GIONAL AND  HISTORICAL  INFORMATION 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

environmental  Engineering. 

M.  Jin,  and  J.  R.  Stedinger. 

Water  Resources  Research  WRERAO    Vol    25 

n%5^p  925"936.  May  1989.  7  fig,  9  tab,  42  ref' 

NSF  Grant  CEE-835 1819. 

Descriptors:  'Flood  frequency,  'Historic  floods, 
Flood  forecasting,  'Regional  floods,  'Hydrologic 
data  collections,  Monte  Carlo  method,  Forecast- 
ing, Prediction,  History,  Statistical  methods. 

J3™'3",  maximum      likelihood      estimators 
(GMLE/gMLE)  that  efficiently  employ  both  at- 
site   historical   information   and   systematic   flood 
records  with  a  regional  index  flood  distribution  are 
developed.    Monte   Carlo   experiments   document 
the  performance  of  these  estimators  in  heterogene- 
ous and  homogeneous  regions,  with  different  his- 
torical record  lengths,  and  with  various  perception 
thresholds.  When  carefully  employed  with  station- 
ary flood  records  and  appropriate  and  robust  statis- 
tical procedures,  historical  information  is  shown  to 
be  valuable  at  those  sites  where  it  is  available,  as 
well  as  in  the  estimation  of  the  regional  index  flood 
dis  nbution.  The  Monte  Carlo  experiments  illus- 
trated the  performance  of  regional  methods  includ- 
es Pr°bablllty-weighted  moments  (PWM)/mean, 
GMLE/mean,  GMLE'R/mean,  and  the  newly  de- 
ve  oped  GMLE/gMLE.  At  sites  with  historical 
™,  ^J6-810"21  pwM/mean,  GMLE/mean,  and 
GMLE'R/mean    estimators    perform    poorly    in 
comparison  to  the  GMLE/gMLE  approach  devel- 
oped here  Flood  studies  should  benefit  from  use  of 
both  good  regional  and  good  historical  informa- 
tion. (Fnedmann-PTT) 
W89- 11260 


ence  in  space  and  time,  is  considered.  A  common 
shape  parameter  over  sites,  motivated  by  an  index 
flood  assumption,  was  assumed.  An  exact  simple 
formula  for  the  Cramer-Rao  lower  bound  for  the 
variance  of  unbiased  estimators  of  the  quantile  is 
obtained,  and  the  gain  of  regional  flood  frequency 
analysis  over  single-site  analysis  can  be  quantified 
via  this  formula.  The  estimation  techniques  of  the 
method  of  moments,  the  method  of  probability- 
weighted  moments,  and  the  method  of  maximum 
likelihood  are  compared.  Explicit  formulae  were 
not  obtainable  with  any  of  these  estimators,  yet  all 
estimators    were    easily    obtained    implicitly     All 
sample  probability-weighted  moments  were  linear 
combinations  of  ordered  observations.  The  result- 
ant quantile  estimators  were  the  same  regardless  of 
whether  they  were  based  on  a  sample  probability- 
weighted  moment  with  linear  weights  giving  high 
weight  to  large  observations  or  high  weight  lo 
small    observations.    A    limited    simulation    study 
showed  that  all  estimators  performed  quite  well  for 
light  tai  edness  (shape  parameter  =  2)  but  maxi- 
mum   likelihood    and    a    particular    probability, 
weighted    moment    estimator    outperformed    the 
otbe"  "nder  heavy-tailedness  (shape  parameter  = 
1/2).  (Fnedmann-PTT) 
W89- 11265 


CHANNEL  LENGTH-MAGNITUDE  FORMULA 
fOR  RANDOM  NETWORKS:  A  SOLUTION  TO 
MOON'S  CONJECTURE,  U 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Mathemat- 

For  primary  bibliographic  entry  see  Field  2J 
W89-11271 


SEASONAL  COMPARISON  OF  LEAF  PROC- 
ESSING IN  A  TEXAS  STREAM. 

StatihWeSt  TCXaS  St3te  Un'V"  San  Marcos-  Aquatic 

For  primary  bibliographic  entry  see  Field  2H 
W89- 11297 


BENTHIC  BACTERIAL  BIOMASS  AND  PRO- 
DUCTION IN  A  BLACKWATER  RIVER 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2H 
W89-11305 


^JS?,?*1^  TEMPORAL  VARIATION  IN 
BACTERIAL  STANDING  CROP  PERCENT 
ACTIVE  CELLS,  PRODUCTIVITY  AND 
OUTPUT  IN  A  SALT-MARSH  TIDAL  RIVER 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  2H 
W89-11306 


CONTINUITY    OF    MAIN    STREAM    RIVER 
ANALYSIS     DEMONSTRATED    BY    FACTOR 

Windsor  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C 
W89- 11307 


FO^WEII*^^^^^^  ESTIMATION 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Statis- 
tics. 

D.  C.  Boes,  J.  Heo,  and  J.  D.  Salas. 
Water  Resources  Research  WRERAO    Vol    25 
No.  5,  p  979-990,  May  1989.  15  fig,  1  tab    8  ref' 
append.  NSF  Grant  ECE-8612307. 

Descriptors:  'Flood  frequency,  'Mathematical 
studies,  'Model  testing,  'Model  studies,  'Regional 
analysis,  'Flood  forecasting,  Probabilistic  process 
Comparison  studies,  Estimating  equations,  Floods' 
Regional  floods,  Annual  floods,  Probability  distri- 
bution. ' 

Estimation  of  annual  flood  quantiles  at  a  given  site 
based  on  a  regional  Weibull  model  with  independ- 


?,JRIJC21JRE  OF  BACTERIAL  COMMUNITIES 
^L^S?™*1"  EUROPEAN  OPEN  GRASS- 
LAND STREAM,  THE  BRELTENBACH,     ^^ 

Max-PIanck-Inst.  fuer  Limnologie,  Schlitz  (Germa- 
ny, KR).  Limnologische  Flussstation. 
For  primary  bibliographic  entry  see  Field  2H 
W89-11308 


MEJABOLIC  COUPLEVG  BETWEEN  HETER- 
OTROPHIC AND  METHANOGENIC  BACTE- 
RIA IN  A  RUNNING  WATER  FOOD  CHAIN 

Fachhochschule  BS-WF,  Mikrobiologie  und  Hy- 
giene, Salzdahlumer  Strabbe  46-48,  3340  Wolfen- 
buttel,  Fed.  Rep.  Germany. 
For  primary  bibliographic  entry  see  Field  2H 
W89-11309 


UPTAKE  OF  NUCLEIC  ACID  PRECURSORS 
BY   AQUATIC   MICROBIAL   COMMUNITIES 


WATER  CYCLE— Field  2 


AND  PURE  CULTURES  OF  BACTERIA  AND 
ALGAE.  _,    ,_ 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11310 

LEAF  MATERIAL  PRODUCTION  IN  NYM- 
PHAEA  LOTUS  L.:  IMPLICATIONS  FOR  SUS- 
TAINED DETRITUS  PRODUCTION. 

Natchez-Adams  County  Vocational  School,  MS. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11322 

LONG  TERM  STUDIES  ON  SIMULIUM  VIT- 
TATUM  ZETT.  (DIPTERA:  SIMULIIDAE)  IN 
THE  RTVER  LAXA,  NORTH  ICELAND,  WITH 
PARTICULAR  REFERENCE  TO  DIFFERENT 
METHODS  USED  IN  ASSESSING  POPULA- 
TION CHANGES. 

Iceland  Univ.,  Reykjavik.  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11332 

RECYCLING  OF  MARINE  ELEMENTS 
TRANSPORTED  INTO  FRESHWATER  SYS- 
TEMS BY  ANADROMOUS  SALMON. 

Juneau  Center  for  Fisheries  and  Ocean  Sciences, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11339 

CONTINUOUS  GROWTH  AND  CLUMP  MAIN- 
TENANCE OF  POTAMOGETON  CRISPUS  L. 
IN  NARUTOH  RTVER,  JAPAN. 

Shimane  Univ.,  Matsue  (Japan).  Faculty  of  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11364 

LEAD  ACCUMULATION  AND  LOCATION  IN 
THE  SHOOTS  OF  THE  AQUATIC  LIVER- 
WORT SCAPANIA  UNDULATA  (L.)  DUM.  IN 
STREAM  WATER  AT  GREENSIDE  MINE, 
ENGLAND.  . 

National  Inst,  for  Environmental  Studies,  lbaraki 
(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-11368 

STRONG  EFFECTS  OF  FORAGING  MINNOWS 
ON  A  STREAM  BENTHIC  INVERTEBRATE 
COMMUNITY. 

State  Univ.  of  New  York  at  Albany.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11370 


MAJOR,  MINOR  AND  TRACE  ELEMENT  DE- 
TERMINATIONS FROM  A  NIGERIAN 
AQUATIC  SEDIMENT. 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Center  for 

Energy  Research  and  Training. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-11428 

REGIONAL  LAKE  AND  RESERVOIR  CANONI- 
CAL ENVIRONMENTS. 

Environmental    Monitoring    Systems    Lab.,    Las 

V623.S    NV. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11429 

INFLUENCE  OF  ARTIFICIAL  STREAM 
BOTTOM  SILTATION  ON  EPHEMEROPTERA 
IN  EMERGENCE  TRAPS, 

Max-Planck-Inst.  fuer  Limnologie,  Schlitz  (Oerma- 
ny,  F.R.).  Limnologische  Flussstation. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 11443 

LEACHING  KINETICS  OF  FRESH  LEAF- 
LITTER  WITH  IMPLICATIONS  FOR  THE 
CURRENT  CONCEPT  OF  LEAF-PROCESSING 
IN  STREAMS.  .  . 

Konstanz  Univ.   (Germany,   F.R.).   Limnological 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11444 

CYCLESTHERIA  HISLOPI  (BAIRD,  1895) 
(BRANCHIOPODA:  CONCHOSTRACA)  IN 
YEWA  RIVER,  NIGERIA. 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 

ay. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11448 

PHOSPHORUS-DEPENDENT  GROWTH  KI- 
NETICS OF  11  SPECIES  OF  FRESHWATER 
ALGAE.  .  _,     , 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 
and  Behavioral  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11518 

ZOOPLANKTON  ABUNDANCE  IN  THE 
LOWER  ORINOCO  RIVER,  VENEZUELA. 

Colorado  Univ.  at  Boulder.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 11521 

PATTERNS  OF  BENTHIC  INVERTEBRATE 
ASSEMBLAGES  IN  RIVERS  OF  NORTHWEST- 
ERN NORTH  AMERICA. 

Windsor  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W 89- 11546 


Streamflow  and  Runoff— Group  2E 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11550 


ECOLOGICALLY  USEFUL  CLASSIFICATION 
OF  MEAN  AND  NEAR-BED  FLOWS  IN 
STREAMS  AND  RIVERS, 

Murdoch  Univ.  (Western  Australia).  School  of  Bi- 
ological and  Environmental  Sciences. 
J.  A.  Davis,  and  L.  A.  Barmuta. 
Freshwater  Biology  FWBLAB,  Vol.  21,  No.  2,  p 
271-282,  April  1989.  3  fig,  28  ref,  2  append. 

Descriptors:  *Streamflow,  *Stream  classification, 
•River  flow,  *Flow  characteristics,  Classification, 
Flow  velocity,  Base  flow,  Froude  number,  Reyn- 
olds number,  Ecology,  Flow  around  objects,  Hy- 
draulic properties,  Bottom  sediments,  Microenvir- 
onment,  Hydraulic  roughness,  Streambeds. 

A  classification  derived  from  fairly  simple  field 
measurements    can    be    used    to    describe    mean 
motion  and  near-bed  flows  in  streams  and  rivers.  A 
classification  system  is  proposed  that  is  ecological- 
ly  useful  because  it   incorporates  the   combined 
effects  of  velocity,  depth  and  substrate  roughness 
to  provide  a  means  of  quantifying  the  flow  regimes 
occurring    within    the    microhabitats    of    stream 
benthos.    Mean   motion   is   characterized   by   the 
Reynolds  number  and  the  Froude  number.  Both 
are  easily  calculated,  and  because  they  are  dimen- 
sionless,  they  provide  a  means  of  comparing  flows 
at  different  sites.  Five  categories  of  near-bed  flows 
(ie.     the     flow     microenvironments     of    stream 
benthos)  are  recognized.  Flow  may  be  hydraulical- 
ly  smooth  or  hydraulically  rough  and  the  latter 
category  is  subdivided  further  into  chaotic  flow, 
wake  interference  flow,  isolated  roughness  flow 
and  skimming  flow.  Hydraulically  smooth  flows 
occur  in  sections  of  a  river  bed  with  fine  sediments 
(e  g.  sands,  muds  and  clays),  over  flat  sheets  of 
bedrock,  or  in  association  with  the  flat  blades  of 
submerged     macrophytes.     Hydraulically     rough 
flows   occur   where    the    substrate   elements   are 
larger  (e.g.  pebbles,  cobbles  and  boulders)  and  are 
a  function  of  substrate  roughness  and  depth  of  flow 
relative  to  the  height  of  the  roughness  elements. 
Chaotic  flows  and   wake  interference  flow  pre- 
dominate in  riffles  while  isolated  roughness  flows 
and  skimming  flows  are  more  likely  to  be  a  feature 
of  runs.  This  classification  should  enable  different 
flow  microenvironments  to  be  recognized  and  so 
sample  more  appropriately  which,  in  turn,  may 
reduce  apparent  clumping  and  th  wide  confidence 
intervals  of  benthic  population  estimates.  Because 
this  system   identifies   'patches'   within  the   flow 
regime  associated  with  the  stream  bed,  it  enables 
stream  ecologists  to  generate  testable  hypotheses 
regarding    the    distribution    and    abundance    of 
benthic  species  in  response  to  flow.  The  system 
identifies  spatial  patterns  in  the  flow  regimes  asso- 
ciated with  the  stream  bed.   (Author's  abstract) 
W89-11551 


DISTRIBUTION  OF  DEPTH  OF  OVERLAND 
FLOW  ON  DESERT  HILLSLOPES  AND  ITS 
IMPLICATIONS  FOR  MODELING  SOIL  ERO- 
SION. 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  ZJ. 

W89- 11381 

CONTRIBUTION  OF  SEASONALLY  FLOOD- 
ED LANDS  AND  MINOR  TRIBUTARIES  TO 
THE  PRODUCTION  OF  COHO  SALMON  IN 
CARNATION  CREEK,  BRITISH  COLUMBIA. 

Department  of  Fisheries   and   Oceans,   Nanaimo 
(British  Columbia).  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11396 

NUTRIENT  LOAD  CARRIED  BY  THE  RIVER 
PO  INTO  THE  ADRIATIC  SEA,  1968-87. 

Milan  Univ.  (Italy).  1st.  di  Biologia. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11417 


EVALUATION  OF  THE  METABOLISM  OF 
SESTONIC  AND  EPILITHIC  COMMUNITIES 
IN  RUNNING  WATERS  USING  AN  IM- 
PROVED CHAMBER  TECHNIQUE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 11547 

HABITAT  PATCHINESS  AND  MACRO- 
BENTHIC  COMMUNITY  STRUCTURE  IN  AN 
UPLAND  STREAM  IN  TEMPERATE  VICTO- 
RIA, AUSTRALIA. 

Monash  Univ.,  Clayton  (Australia).  Dept.  ot  Zool- 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11548 

MICROBIAL  GROWTH  AND  DETRITUS 
TRANSFORMATIONS  DURING  DECOMPOSI- 
TION OF  LEAF  LITTER  IN  A  STREAM. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 
Ecosystem  Studies. 


FACTORS  INFLUENCING  PERIPHYTON 
GROWTH  IN  AGRICULTURAL  STREAMS  OF 
CENTRAL  ILLINOIS. 

Illinois     Natural     History     Survey,     Champaign. 

Aquatic  Biology  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11553 

BACTERIOPLANKTONIC  BIOMASS  AND 
PRODUCTION  IN  THE  RIVER  MEUSE  (BEL- 
GIUM). 

Universite  Libre  de  Bruxelles  (Belgium).  Groupe 
de  Microbiologic  des  Milieux  Aquatiques. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11554 

DIEL  DRIFT  IN  CHIRONOMIDAE  LARVAE 
IN  A  PRISTINE  IDAHO  MOUNTAIN  STREAM. 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11556 


mm 


Field  2— WATER  CYCLE 


Group  2E— Streamflow  and  Runoff 

RAINFALL  VARIATION  AND  SOME  IMPLI- 
CATIONS FOR  FLOODING  IN  THE  ALLAN 
CATCHMENT,  CENTRAL  SCOTLAND. 

Southern  Water  Authority,  Worthing  (England) 

East  Sussex  Water  and  Drainage  Div. 

For  primary  bibliographic  entry  see  Field  2B. 


CHANCE-CONSTRAINED  MODEL  FOR  MAN- 
AGEMENT OF  STREAM-AQUIFER  SYSTEM 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  4B. 


SYSTEM      FOR      CALIBRATING 


EXPERT 
SWMM. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. ° 
C.  Baffaut,  and  J.  W.  Delleur. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No  3  n  278- 
298,  May  1989.  2  fig,  2  tab,  19  ref,  append.  Fund- 
ing by  the  U.S.  Geological  Survey  through  the 
Purdue  University  Water  Resources  Research 
Center  Project  No.  G  1224-03. 

Descriptors:   "Urban   hydrology,    *Storm   runoff, 
Model  studies,  'Expert  systems,  *Storm  water, 
Water  management,  'Computer  models,  'Calibra- 
tions,   Automation,    Simulation    analysis     Water 
quality. 

The  U.S.  Environmental  Protection  Agency's 
Storm  Water  Management  Model  (SWMM)  simu- 
lates all  aspects  of  the  hydrologic  and  quality 
cycles.  Using  expert  system  technology,  an  interac- 
tive user-support  framework  has  been  developed  to 
automate  the  calibration  of  the  runoff  block.  It  acts 
as  a  front  end  to  assist  the  user  in  the  initial 
estimation  of  the  parameter  values  and  in  building 
the  SWMM  input  files.  It  interprets  the  simulation 
results  and  suggests  some  useful  adjustments  in  the 
value  of  significant  parameters,  thus  reducing  the 
user's  time  and  effort.  For  the  interpretation  of 
simulation  results,  production  rules  are  employed 
to  help  the  user  decide  what  parameters  need  to  be 
adjusted.  Some  heuristics  have  been  developed  to 
evaluate  the  new  parameter  values.  The  combina- 
tion of  simulation  techniques  and  expert  system 
methodologies  facilitates  the  use  of  sophisticated 
models  such  as  SWMM.  (Author's  abstract) 
W89- 11597 


LOW-FLOW  FREQUENCY  ANALYSIS  USING 
PROBABILITY-PLOT  CORRELATION  COEF- 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 6 
R.  M.  Vogel,  and  C.  N.  Kroll. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No   3   d  338- 
357,  May  1989.  6  fig,  3  tab,  37  ref. 

Descriptors:  'Probability  distribution,  •Stream- 
flow  forecasting,  'Parametric  hydrology,  'Corre- 
lation coefficient,  'Low  flow,  Flow  pattern,  Statis- 
tical analysis,   Massachusetts,  Graphical  analysis. 

Although  a  vast  amount  of  literature  exists  on  the 
selection  of  an  appropriate  probability  distribution 
tor  annual  maximum  floodflows,  few  studies  have 
examined  which  probability  distributions  are  most 
suitable  to  fit  to  sequences  of  annual  minimum 
streamflows.  Probability  plots  have  been  used 
widely  in  hydrology  as  a  graphical  aid  to  assess  the 
goodness  of  fit  of  alternative  distributions.  Recent- 
ly, probability-plot  correlation-coefficient  (PPCC) 
tests  were  introduced  to  test  the  normal,  two- 
parameter  log-normal  and  Gumbel  hypotheses, 
those  procedures  are  extended  here  to  include 
both  regional  and  at-site  tests  for  the  two-parame- 
ter Weibull  and  log-normal  distributional  hypoth- 
eses. In  theory,  PPCC-hypothesis  tests  can  only  be 
developed  for  two-parameter  distributions  that  ex- 
hibit a  fixed  shape.  Nevertheless,  the  PPCC  is  a 
useful  goodness-of-fit  statistic  for  comparing  three- 
parameter  log-normal,  two-parameter  and  three- 
parameter  Weibull,  and  log-Pearson  type  III  distri- 
butions to  sequences  of  annual  minimum  seven-day 


low  flows  at  23  sites  in  Massachusetts  are  com- 
pared. How  the  PPCC  can  be  used  to  discriminate 
among  both  competing  distributional  hypotheses 
tor  the  distributions  of  fixed  shape  and  competing 
parameter-estimation  procedures  for  the  distribu- 
tions with  variable  shape  is  described.  An  approxi- 
mate regional  PPCC  test  is  developed  and  used  to 
sn°w  that  there  is  almost  no  evidence  to  contradict 
the  hypothesis  that  annual  minimum  seven-day  low 
flows  in  Massachusetts  are  two-parameter  lognor- 
mal.  (Author's  abstract) 
W89- 11600 


EFFECT  OF  NONPOINT  POLLUTANT 
SOURCES  ON  WATER  QUALITY  OF 
STREAMS  IN  PUSAN  CITY. 

For  primary  bibliographic  entry  see  Field  5C 
W89- 11606 


DISTRIBUTION  AND  STATUS  OF  RARE  OR 
ENVIRONMENTALLY  SENSITIVE  FISHES  IN 
THE  LOWER  CAHABA  RIVER,  ALABAMA. 

Alabama  Power  Co.,  Birmingham. 

For  primary  bibliographic  entry  see  Field  2H 

W89-11625 


LAG-TIME  ROUTING  OF  SUSPENDED  SEDI- 
MENT CONCENTRATIONS  DURING  UN- 
STEADY FLOW. 

Maryland  Univ.,  College  Park.  Dept.  of  Geogra- 
phy. e 

For  primary  bibliographic  entry  see  Field  2J 
W89- 11636 


ADSORPTION  OF  ALUMINIUM  BY  STREAM 
PARTICULATES.  cxrcaj™ 

Freshwater    Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  5B 

W89- 11646 


DISTRIBUTION  OF  PLANKTONIC  BACTERIA 
CAPABLE  OF  DEGRADING  SODIUM  DODE- 
CYL  SULPHATE  (SDS)  IN  A  POLLUTED 
SOUTH  WALES  RIVER. 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Bio- 
chemistry. 

For  primary  bibliographic  entry  see  Field  5B 
W89- 11647 


ESTABLISHING  AND  MAINTAINING  LABO- 
RATORY-BASED MICROCOSMS  OF  RIFFLE 
INSECT  COMMUNITIES:  THEIR  POTENTIAL 
FOR  MULTISPECIES  TOXICITY  TESTS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5A 
W89- 11656 


ROUGHNESS  AND  COLOR  OF  ARTIFICIAL 
SUBSTRATUM  PARTICLES  AS  POSSIBLE 
FACTORS  IN  COLONIZATION  OF  STREAM 
INVERTEBRATES.  oikcaivi 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H 
W89- 11658 


BUFFER    EFFECT    OF   A    WIDE    RIVERBED 
SECTION  ON  SEDIMENT  DISCHARGE. 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Forest- 
ry- 
For  primary  bibliographic  entry  see  Field  2J. 


EFFECT  OF  SNOWMELT  ON  THE  HYDRO- 
GEN ISOTOPE  RATIOS  OF  CREEK  DIS- 
CHARGE IN  SURPRISE  VALLEY,  CALIFOR- 
NLA, 

California  Univ.,  Davis.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2C 
W89- 11677 


RIVER  DISCHARGE  ESTIMATED  FROM 
CHANNEL  DIMENSIONS. 

Southampton  Univ.  (England).  Dept.  of  Geogra- 

G.  Wharton,  N.  W.  Arnell,  K.  J.  Gregory,  and  A. 
M.  Gurnell. 

Journal  of  Hydrology  JHYDA7,  Vol.  106  No  3/ 
4,  p  365-376,  April  20  1989.  2  fig,  3  tab,  27  ref. 

Descriptors:  'Flood  discharge,  'Channel  morphol- 
ogy, 'Stream  discharge,  'Flood  forecasting,  Over- 
flow channels,  Catchment  areas,  Hydrologic  prop- 
erties, Flood  stages,  Flood  peak,  Estimating  Hy- 
draulic properties. 

Estimates  of  flood  discharges  are  often  required  at 
ungauged  sites.  A  considerable  amount  of  research 
has  been  devoted   to  the  production  of  reliable 
Hood  estimates  for  ungauged  catchments  but  such 
estimates  are  costly  to  obtain.  Although  a  catch- 
ment-based approach  has  often  been  used   for  ex- 
ample in  the  U.K.  Flood  Studies  Report,  an  alter- 
native method  is  to  estimate  flows  at  ungauged 
sites  from  river  channel  dimensions.  Data  for  72 
rivers  throughout  the  U.K.  are  employed  to  estab- 
lish regression  relations  between  measures  of  peak 
discharge  (Q  sub  5,  mean  annual  flood,  and  Q  sub 
1.5    where  Q  sub  5  and  Q  sub  1.5  are  the  floods 
with  return  periods  of  5  and  1.5  years  respectively) 
and    channel    dimensions    (cross    sectional    area 
width  and  depth  at  bankfull  stage).  Channel  meas- 
urements of  area,   width  and  depth  individually 
account  for  up  to  85  percent  of  the  variation  of  the 
three  discharge  variables  and  the  explanation  is 
greatly  superior  to  that  obtained  by  using  the  more 
frequently  used  drainage  basin  area  variable  for  the 
same  data  set.  Relationships  between  discharge  and 
channel  dimensions  give  a  rapid  means  of  flow 
estimation  from  channel  dimensions  and  can  be 
used  effectively  prior  to  hydrological  or  hydraulic 
methods.  (Author's  abstract) 
W89- 11684 


COMPENSATION  FLOWS  IN  THE  UK-  A  HY- 
DROLOGICAL REVIEW. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  4A 
W89-H697 


MEASURING     DISCONTINUITIES     IN    THE 
TER  RIVER. 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2H 
W89- 11703 


BIOTIC  AND  ABIOTIC  GRADD2NTS  IN  A 
REGULATED  HIGH  ELEVATION  ROCKY 
MOUNTAIN  RIVER. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-1 1704 


EFFECTS  OF  AN  UPLAND  IMPOUNDMENT 
ON  STRUCTURAL  AND  FUNCTIONAL  PROP- 
ERTIES OF  A  SMALL  STREAM  IN  A  BASAL- 
TIC PLATEAU  (GOLAN  HEIGHTS,  ISRAEL). 

Tel-Aviv  Univ.  (Israel).  Inst,  for  Nature  Preserva- 
tion Research. 

For  primary  bibliographic  entry  see  Field  6G 
W89- 11705 


SERIAL  DISCONTINUITIES  IN  A  ROCKY 
MOUNTAIN  RIVER.  I.  DISTRIBUTION  AND 
ABUNDANCE  OF  PLECOPTERA. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

For  primary   bibliographic   entry   see   Field   6G 

W89- 11706 


SERIAL  DISCONTINUnTES  EN  A  ROCKY 
MOUNTAIN  RTVER.  n.  DISTRIBUTION  AND 
ABUNDANCE  OF  TRICHOPTERA. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

For  primary  bibliographic   entry   see  Field   6G. 
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W89-11707 

REVIEW  OF  THE  EFFECT  OF  WVER  REGU- 
LATION ON  MAYFLIES  (EPHEMEROPTERA), 

Oslo  Univ.  (Norway).  Lab.  for  Freshwater  Ecolo- 
gy and  Inland  Fisheries. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-11709 

STUDY  OF  PHYSICAL  PARAMETERS  AT  THE 
SPAWNING  SITES  OF  THE  EUROPEAN 
GRAYLING  (THYMALLUS  THYMALLUS  L.), 
Fiskeristyrelsen,  Haernoesand  (Sweden).  Regional 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11711 

REMOVAL  OF  BROWN  TROUT  (SALMO 
TRUTTA  L.):  CHANGES  IN  POPULATION  DY- 
NAMICS IN  A  WEIR  BASIN  IN  WESTERN 
NORWAY.  .     .    ,w 

Bergen  Univ.  (Norway).  Zoological  Museum. 
For  primary  bibliographic  entry  see  Field  81. 
W89-11712 

EFFECTS  OF  STREAM  REGULATION  ON  AT- 
LANTIC SALMON,  SALMO  SALAR  L.,  AND 
BROWN  TROUT,  SALMO  TRUTTA  L.,  IN  THE 
UPPER  SEVERN  CATCHMENT,  U.K. 

Humberside  Coll.  of  Higher  Education,  Gnmsby 
(England).  ,_ 

For  primary  bibliographic  entry  see  Field  6G. 
W89-11713 

EXPLOITATION     RATE,     SURVIVAL     AND 

MOVEMENTS  OF  BROWN  TROUT  (SALMO 

TRUTTA  L.)  STOCKED  AT  TAKEABLE  SIZE 

IN  THE  REGULATED  RrVERS  LAGEN  AND 

OTTA,  SOUTHERN  NORWAY. 

Environmental  Division,  Statsetatenes  hus,  N-2WJU 

Lillehammer,  Norway. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11714 

DEVELOPMENT  OF  HABITAT  SUITABILITY 
CRITERIA  FOR  TROUT  IN  SMALL  STREAMS. 

Pacific  Gas  and  Electric  Co.,  San  Ramon,  CA. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11718 

ANALYSIS     OF    BROWN    TROUT    (SALMO 

TRUTTA  FARIO  L.)  HABITAT:  THE  ROLE  OF 

QUALITATIVE       DATA       FROM       EXPERT 

ADVICE  IN  FORMULATING  PROBABILITY- 

OF-USE  CURVES, 

Aix-Marseille-1  Univ.  (France).  Lab.  d  Hydrobio- 

logie. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11719 

PROBABILITY-OF-USE  CURVES  APPLIED  TO 
BROWN  TROUT  (SALMO  TRUTTA  FARIO  L.) 
FN  RIVERS  OF  SOUTHERN  FRANCE. 

Ecole  Nationale  Superieure  Agronomique  de  Tou- 
louse (France). 

For  primary  bibliographic  entry  see  Field  2M. 
W89-11720 


mental  method  (IFIM).  Two  different  modelings 
have  been  applied  to  simulate  the  hydraulic  condi- 
tions (i.e.  depth  and  velocity)  of  the  Orne  river  at 
Rabodanges  in  order  to  assess  the  changes  in  fish 
habitat  with  the  flow.   One  process  consists  of 
representing  the  reach  examined  by  a  few  sections 
(the  pilot  sections),  the  other  is  a  conventiona 
flow  model.  The  accuracy  of  both  types  of  model 
has  been  calculated  by  comparison  with  depth  and 
velocity  data  available  for  four  different  rates  of 
flow   For  the  flow  model,  the  accuracy  of  depth 
calculations  is  average  (16  per  cent)  but  decreases 
for  low  rates  of  flow.  Velocity  values  are  less 
accurate   (24   per   cent).    For   the   pilot   sections 
method,  the  degree  of  accuracy  for  velocity  values 
are  not  as  accurate  (80  per  cent),  but  the  depth 
values  are  accurate  (7  per  cent).  In  both  methods, 
the  degree  of  accuracy  of  the  percent  usable  area 
depends  on  the  accuracy  of  the  hydraulic  varia- 
bles. For  brown  trout  juveniles  and  fry  the  accura- 
cy on  per  cent  usable  area  is  of  the  same  order  of 
magnitude  as  the  degree  of  accuracy  of  depth.  The 
inaccuracy  on  velocities  due  to  the  method  is  not 
totally  reflected  in  the  per  cent  usable  area  values. 
The  probability-of-use  curves  of  the  species  con- 
sidered can  act  as  a  filter  for  errors  linked  to  the 
method  followed  for  assessing  hydraulic  param- 
eters. (Author's  abstract) 
W89-11721 


DETERMINATION  OF  HYDRAULIC  PARAM- 
ETERS    FOR     INSTREAM     FLOW     ASSESS- 
MENTS. ,     „ 
Electricite  de  France,  Paris.  Direction  des  Etudes 
et  Recherches. 
A.  Courot. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  3,  No.  1-4,  p  337-344,  Jan-Apr 
1989.  2  fig,  4  tab,  6  ref. 

Descriptors:  'Hydraulic  properties,  *Instream 
flow,  'France,  Instream  Flow  Incremental  Model, 
Model  studies,  Water  depth,  Velocity,  Habitat, 
Streamflow,  Trout. 

Determination  of  the  hydraulic  parameters  of  a 
stream  is  the  first  stage  in  the  instream  flow  incre- 


ORINOCO  RIVER:  A  REVIEW  OF  HYDRO- 
BIOLOGICAL  RESEARCH, 

Fundacion  La  Salle  de  Ciencias  Naturales,  San 

Felix  (Venezuela). 

E.  Vasquez. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  3,  No.   1-4,  p  381-392,  Jan-Apr 

1989.  4  fig,  65  ref. 

Descriptors:  'Orinoco  River,  'Hydrobiology,  'Re- 
views, 'Venezuela,  'Colombia,  'River  basin  devel- 
opment, Regulated  rivers,  Zooplankton,  Phyto- 
plankton,  Aquatic  plants,  Fisheries,  Dams,  Indus- 
trial development,  Multiobjective  planning. 

Development  programs  on  the  Orinoco  River  in- 
clude mining,  oil  exploration  and  extraction,  indus- 
try, river  transport,  and  hydroelectric  exploitation. 
Development  of  hydroelectric  power  has  involved 
the  construction  of  two  dams  on  the  Caroni  River 
(a  backwater  tributary)  and  two  more  are  planned. 
Hydroelectric  projects  are  also  being  considered 
for  the  Orinoco  River.  Systematic  hydrobiological 
research  has  recently  been  carried  out  in  the  river, 
some  of  its  major  tributaries,  and  floodplain  lakes, 
and   a  fair   amount  of  knowledge  has   emerged 
mainly  from  its  lower  section.  Phytoplankton  stud- 
ies have  revealed  the  presence  of  over  400  species 
of  algae.  Zooplankton  research  has  identified  116 
taxa  of  rotifers  and  58  taxa  of  cladocerans.   In 
general    plankton    densities    negatively    correlate 
with  water  level.  Diatoms  were  observed  to  pre- 
dominate in  the  Orinoco  River  while  Cyanophyta 
predominate  in  the  studied  floodplain  lakes.  Seven- 
teen aquatic  macrophyte  species  have  been  record- 
ed in  the  lakes  of  the  Orinoco,  and  rooted  emer- 
gent and  floating-plant  cover  tends  to  increase 
rapidly  during  high  water.  Some  318  species  and 
subspecies  of  fish  have  been  reported  for  the  Ori- 
noco Basin,  even  though  this  number  is  far  from 
complete.  Preliminary  data  have  revealed  different 
species  associations  among  relatively  close  lakes 
with  biomasses  ranging  between  30  to  900  kg/ha 
displaying  considerable  variations  in  diversity  and 
species  richness.  Fisheries  along  the  Orinoco  are 
mainly  of  a  multispecific  nature  and  their  overall 
potential  has  been  estimated  as  being  in  the  order 
of  45,000  t/yr.  In  general,  management  plans  have 
taken  into  consideration  the  multispecific  potential 
of  the  Orinoco  Basin  but  indicate  a  lack  of  suffi- 
cient knowledge  of  the  physical,  biological,  and 
social  aspects  involved.  (Author's  abstract) 
W89-11726 


Streamflow  and  Runoff— Group  2E 

PHYSICALLY  BASED  MODEL  OF  HETERO- 
GENEOUS HILLSLOPES:  1.  RUNOFF  PRO- 
DUCTION, 

Lancaster  Univ.  (England).  Centre  for  Research 

on  Environmental  Systems. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-11763 


PHYSICALLY  BASED  MODEL  OF  HETERO- 
GENEOUS HILLSLOPES:  2.  EFFECTIVE  HY- 
DRAULIC coNDUcnvrriES, 

Lancaster  Univ.  (England).  Centre  for  Research 

on  Environmental  Systems. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-11764 

SEDIMENT  TRANSPORT  AND  RESULTING 
DEPOSITION  IN  SPAWNING  GRAVELS, 
NORTH  COASTAL  CALIFORNIA. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-11771 

TREE  RING  ANALYSIS  OF  SURPLUS  AND 
DEFICIT  RUNOFF  IN  THE  WHITE  RIVER 
ARKANSAS. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geography 
M.  K.  Cleaveland,  and  D.  W.  Stahle. 
Water  Resources  Research  WRERAO,  Vol.  25 
No.  6,  p  1391-1401,  June  1989.  6  fig,  4  tab,  49  ref. 
USGS  State  Water  Research  Institute  Program 
Grant  G-1409-02  and  NSF  Grants  ATM-8006964 
ATM-8120615,  ATM-8412912,  and  ATM-8612343 

Descriptors:  'Paleoclimatology,  'Runoff,  'Arkan 
sas,  'Dendrochronology,  'Rainfall-runoff  relation 
ships,  Drought,  Floods,  White  River,  Oklahoma, 
Missouri,  Statistics,  Hydrologic  data  collections, 
Probability,   Prediction,   Nonrandom  distribution. 

A  281-yr  reconstruction  of  White  River  calendar 
year  runoff  at  Clarendon,  Arkansas,  was  developed 
from  regional  average  of  nine  tree  ring  chronolo- 
gies in  Oklahoma,  Missouri,  and  Arkansas  (includ- 
ing six  post  oak  and  three  bald  cypress  chronolo- 
gies). Inhomogeneity  of  the  gaged  runoff  series 
prior  to  1930  was  detected  with  two  independent 
double  mass  analyses,  comparing  the  gaged  data 
with  Arkansas  state  average  annual  precipitation 
and  the  regional  tree  ring  chronology  average.  The 
homogeneous  runoff  data  from  1930  to  1980  were 
calibrated  with  the  average  tree  ring  data  usmg 
regression.  The  variance  of  the  reconstruction  in- 
creases significantly  during  the  twentieth  century 
and  may  reflect  climatic  change  and/or  anthropo- 
genic disturbances  in  the  watershed.  Years  of  sur- 
plus and  deficit  runoff  are  nonrandomly  distributed 
in  both  the  gaged  and  reconstructed  series.  This 
nonrandomness  appears  to  be  caused  primarily  by 
interannual  persistence  of  runoff  extremes,  which 
may  provide  a  basis  for  some  improvement  of 
probabilistic  forecasts  of  annual  runoff  for  the 
White  River.  (Author's  abstract) 
W89-11778 

LONGITUDINAL  DISPERSION  IN  RIVERS:  A 
DEAD-ZONE  MODEL  SOLUTION. 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-11793 

COMPARISON  OF  METHODS  OF  ESTIMAT- 
ING MEAN  WATERSHED  SLOPE, 

Stephen  F.  Austin  State  Univ.,  Nacogdoches,  TX. 

School  of  Forestry. 

M  Chang,  S.  P.  Watters,  and  A.  K.  Sayok. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

2,  p   327-333,  April    1989.    1   fig,   4  tab,   24  ref. 


ASSESSMENT  OF  BED  LOAD  SEDIMENT 
TRANSPORT  FORMULAE  FOR  GRAVEL  BED 
RIVERS, 

Oxford  Univ.  (England).  Geography  School. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-11759 


Descriptors:  'Geomorphology,  'Watersheds, 
•Slopes,  'Topography,  Mathematical  studies, 
Texas,  Forest  watersheds. 

Ten  topographic  analysis  methods  were  employed 
to  estimate  watershed  mean  slopes  for  13  small 
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forested  watersheds  (32  to  131  sq  mi)  in  East 
Texas.  Of  the  ten  methods  employed,  the  mean 
slope  curve  is  the  most  accurate  but  also  the  most 
tedious  and  laborious.  The  method  can  be  simpli- 
fied by  measuring  only  the  lengths  of  five  contours 
and  the  areas  between  these  contours  within  the 
watershed  with  little  loss  of  its  accuracy  Water- 
shed slopes  estimated  by  the  contour  length 
method  are  satisfactory  for  general  purposes  and 
relatively  simple.  The  watershed  circumference- 
stream  length  method,  the  length-width  axis 
method,  the  Justin  method,  and  the  regression 
plane  method  are  not  suitable  for  estimating  water- 
shed slopes  in  East  Texas  without  modification 
(Author's  abstract) 
W89-11794 


PEAK-VOLUME 


STANDARDIZATION      OF 
TRANSFORMATIONS. 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

R.  H.  Hawkins,  and  R.  A.  Pole. 
Water  Resourcess  Bulletin  WARBAO    Vol    25 
No.  2,  p  377-380,  April  1989.  2  fig,  1 1  tab,  7  ref! 

Descriptors:  •Flood  peak,  •Standards,  •Flood 
peak,  'Mathematical  studies,  Runoff,  Flow  veloci- 
ty- 

A  general  treatment  of  logarithmic  transformations 
and  standardization  of  peak  flows  on  powers  of 
direct  runoff  is  given.  Two  examples  of  the  effects 
of  this  relationship  are  illustrated:  for  the  Little 
Papillon  Creek  and  for  the  Niobrara  River  The 
interpretation  shows  that  there  is  no  basis  in  reason 
and  no  justification  in  practice  for  the  power  stand- 
ardization. All  power  standardization  may  be  cal- 
culated   from    the   original    relationship.    (Lantz- 

W89- 11800 


real-time     quality     control     of 
study™™      DATA'"a      simulation 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-1 1802 


S^I„?F   STATISTICAL   CRITERIA    FOR 
ESJ£?FFORMANCE   OF  HYDROLOGICAL 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 
forschung,  Davos  (Switzerland). 
For  primary  bibliographic  entry  see  Field  7C. 
W89-1 1805 


PHYSICAL  HABITAT  USE  BY  LOACH 
MINNOW,  TIAROGA  COBITIS  (PISCES:  c£ 
c™^AJP'    m    SOUTHWESTERN    DESERT 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 
W8r9M8l10ry   blbllographic   entfy   see   Field   6G. 


^X8™^  SUSQUEHANNA  RIVER  SUB- 
wlfraPLAN  MANAGEMENT  FRAME- 

Susquehanna  River  Basin  Commission,  Harrisburg, 
u?0ro  ??m,fy  bibli°graphic   entry  see   Field   6D. 


PRELIMINARY  ANALYSIS  OF  NUTRIENT 
MONITORING  DATA  FOR  THE  SUSQUEHAN- 
NA  RIVER  AND  SELECTED  TRIBUTARIES 
JANUARY  1, 1985-DECEMBER  31  1987 

Susquehanna  River  Basin  Commission,  Harrisburg, 

A.  N.  Ott,  C.  S.  Takita,  R.  E.  Edwards,  and  S  W 

Bollinger. 

Susquehanna  River  Basin  Commission  Publication 

No.    120,  April    1988.   21p,  2  fig,  4  tab,  append. 

Descriptors:  'Water  quality,  'Nutrients,  'Susque- 
hanna Rjver,  Pollution  load,  Fate  of  pollutants 
Uata   collections.    Monitoring,    Phosphorus,    Sus- 


pended  sediments,    Nitrates,    Nitrites,    Ammonia, 
Organic  carbon. 

^iftiiSwk  Susquehanna  River  Basin  Commission 
(bKbC)/Pennsylvania    Department    of    Environ- 
mental Resources  (PaDER),  Bureau  of  Soil  and 
„  |ter  Conservation  and  Bureau  of  Laboratories/ 
U.S  Geological  Survey  (USGS)  program  was  con- 
ducted to  collect,  collate,  analyze  and  disseminate 
nutnent  data  for  the  Susquehanna  River  and  select- 
ed tnbutanes.  The  program  established  a  sound 
data  base  which  can  be  used  to  effectively  plan  and 
implement  both  immediate  and  long-range  nutrient 
reduction  efforts  and  support  modeling  activities 
Sample  collection  began   at   twelve  sites  in   the 
Susquehanna  River  basin  in  October,  1984   Yearly 
sampling  consists  of  collecting  twelve  monthly  ba- 
seflow  samples  as  well  as  storm  samples  during 
each  of  the  four  seasons.  Storm  coverage  includes 
sample  collection  on  both  the  rising  and  falling 
stream  stage.  Chemical  constituents  analyzed  in- 
v lude/  ""nte  +  nitrate-N,  total;  ammonia-N,  total- 
Kjeldahl  N,  total  and  dissolved;  Phosphorus,  total 
and  dissolved;  Orthophosphate-P,  dissolved    Or- 
ganic carbon,  total;  and  concentrations  of  suspend- 
f^o1"16?.'  are  determined  for  all  samples  at  the 
USGS  sediment  laboratory.  The  annual  nutrient 
loads  for  CY-1986  in  the  Susquehanna  River  Basin 
are:  organic  mtrogen-28,548  tons;  inorganic  nitro- 
gen-55  740  tons;  total  nitrogen-84,827  tons;  total 
?^S/L°,ruS"4,598      tons:      suspended      sediment- 
i,blb,bXi   tons;   dissolved   phosphorus- 1,7 11    tons- 
total  nitrite  plus  nitrate  nitrogen-52,825  tons-  total 
ammonia  as  nitrogen-2,915  tons;  dissolved  Kjeldahl 
nitrogen-20,298    tons;    total    Kjeldahl    nitrogen- 

,,  '        l^iand  tota)  organic  carbon-162,800  tons 

(Lantz-PTT) 

W89-12104 


SlVJSJF'0  AND  SCOURING  FLOWS  FOR 
STREAMS  MAINTENANCE   m   REGULATED 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Regulations  and  Standards 
W89Pr2To9V     bliographic  entry  see  Field  4A. 


FLOOD    CHARACTERISTICS    OF    BRINDA- 

StiiSgSSF™' AUSTRALIAN  CAP- 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Water 
and  Land  Resources. 
R.  Srikanthan,  and  J.  Burns. 

Commonwealth  Scientific  and  Industrial  Research 
Organization  Technical  Memorandum  88/14  No- 
vember 1988.  83p,  27  ref,  3  append. 

Descriptors:     •Australia,     •Experimental     basins, 
Floods,  *Peak  discharge,  'Flood  peak,  Statistical 
analysis,   Catchment  areas,   Distribution  analysis 
Uata  interpretation,  Annual  floods. 

Peak  discharge  data  from  15  experimental  catch- 
ments in  the  Cotter  Valley,  ACT,  were  analyzed. 
Both  the  instantaneous  and  hourly  mean  values 
were  used  to  form  annual  maximum  series.  Several 
distributions  were  fitted  to  the  annual  maximum 
series  and  their  goodness  of  fit  evaluated.  Trans- 
formed normal  distribution  provided  the  best  fit 
followed  closely  by  log  Pearson  type  III  distribu- 
tion. Estimates  of  mean  annual  flood  obtained  from 
partial  duration  series  did  not  agree  with  those 
obtained  from  annual  maximum  series.  Compound 
Poisson-Exponential  distribution  produced  satisfac- 
tory estimates  of  annual  floods  when  the  number  of 
items  in  the  partial  duration  series  is  equal  to  the 
length  of  the  record  in  years.  The  use  of  log 
Pearson  type  III  distribution  with  partial  duration 
series  requires  the  number  of  floods  in  partial  dura- 
tion series  to  be  equal  to  the  number  of  years  of  the 
record.  (Author's  abstract) 
W89-12135 


Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B 

W89- 11072 


DETERMINATION  OF  ACTIVE  BIOMASS 

Technical  Univ.  of  Denmark,  Lyngby.  Dept    of 
Sanitary  Engineering. 

W89?1099ry   bibliographic  entry  see  Field   5D. 


5S£?S£AL  ELIMINATION  OF  DICHLORO- 
METHANE  FROM  CONTAMINATED 

GROUNDWATER-INTERFERENCE  BY  COM 
PONENTS  OF  THE  GROUNDWATER 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserbau,  Wassergutewirtschaft  und  Abfall- 
technik. 

W89  mmary  bibliograPhic  entry  see  Field   5G. 


^t™0      BACTERIOLOGICAL      PARAM- 
™RQ°uRALElTf UATING  ^ERCROuTd 

Pot0Uoa„c1S„t^hLa^ntre'  Cair°  (EgyP,)'  Water 
For  primary  bibliographic  entry  see  Field  5A 
W89-11128 


BACTERIAL  BIODEGRADATION  OF  PETRO- 
LEUM HYDROCARBONS  IN  GROUNDWAT- 
™JNuST3J  AUGMENTED  BIORECLAMA- 
CaIiFO^NIA  ENRICHMENT    ISOLATES    IN 

CytoCulture  International,  Inc.,  San  Francisco 
CA. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-1 1147 


Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

For  primary  bibliographic  entry  see  Field  5B 

W89-11149 


MEASURING  DROUGHT  IMPACTS:  THE  DL- 
LINOIS  CASE. 

Illinois  State  Water  Survey  Div.,  Champaign  Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  2E 
W89-11158 


2F.  Groundwater 


MICROBIAL  TRANSFORMATIONS  OF 
AZAARENES  IN  CREOSOTE-CONTAMINAT- 
ED SOIL  AND  GROUND  WATER:  LABORATO- 
RY AND  HELD  STUDIES 


WATERSHED  MODELS  AND  THEIR  APPLI- 
CABILITY  TO  CONJUNCTIVE  USE  MANAGE- 
MENT. 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

A.  I.  El-Kadi. 

Water  Resources  Bulletin  WARBAQ,  Vol  25  No 

i'DPA  '25-137,  February  1989.  1  fig,  2  tab,  83  ref 

fcFA  Cooperative  Agreement  No.  CR-8 12603. 

Descriptors:  'Watershed  management,  'Conjunc- 
tive use,  'Water  resources  management,  •Ground- 
water management,  •Infiltration,  'Groundwater 
movement,  'Model  studies. 

Techniques  employed  to  simulate  infiltration  and 
subsurface  groundwater  flow  were  examined  for  a 
number  of  available  watershed  models.  The  large 
number  of  processes  that  these  models  simulate 
prohibits  detailed  analysis  of  subsurface  flow,  due 
to  excessive  computer  and  data  requirements.  Such 
models  emphasize  surface  flow  and  include  only 
that  portion  of  water  lost  to  the  subsurface  and  the 
portion  returned  to  the  stream  as  baseflow.  Prob- 
lems were  examined  in  adopting  conjunctive  use 
models,  which  allow  the  coordinated  exploitation 
and  management  of  both  surface  and  groundwater 
resources.  The  application  of  conjunctive  use 
models  in  water  resources  management  is  expected 
to  increase  dramatically  over  the  next  decade  (Au- 
thor's abstract) 
W89-11168 
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WATER  CYCLE— Field  2 


BIOGEOCHEMISTRY  OF  MARIANA  ISLANDS 
COASTAL  SEDIMENTS:  TERRESTRIAL  IN- 
FLUENCE ON  DELTA-C13,  ASH,  CAC03,  AL, 
FE,  SI  AND  P. 

Guam  Univ.,  Agana.  Marine  Lab.        ..... 

For  primary  bibliographic  entry  see  Field  2J. 
W89- 11206 

CONTAMINANT  TRANSPORT  IN  A  SINGLE 
FRACTURE:  PERIODIC  BOUNDARY  AND 
FLOW  CONDrriONS. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 11248 

ASSESSING  THE  VALIDITY  OF  THE  CHAN- 
NEL MODEL  OF  FRACTURE  APERTURE 
UNDER  ITELD  CONDITIONS. 

Geological  Survey,  Reston,  VA. 

A.  M.  Shapiro,  and  J.  R.  Nicholas. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  5,  p  817-828,  May  1989.  9  fig,  3  tab,  4  ref. 

Descriptors:  *Groundwater  movement,  'Model 
studies,  'Tracers,  'Geologic  fractures,  'Hydraulic 
properties,  'Channel  flow,  'Geohydrology,  Flow 
channels,  Fluid  flow,  Distribution  graphs,  Closed- 
conduit  flow,  Performance  evaluation. 

In  recent  investigations  of  fluid  and  solute  move- 
ment in  discrete  fractures,  spatial  heterogeneity  of 
the  fracture  aperture  has  been  conceptualized  as  a 
series    of   noninterconnecting    constant    aperture 
flow  paths,  or  channels.  Two  methods  of  estimat- 
ing the  distribution  of  the  aperture  sizes  are  pre- 
sented using  information  from  a  single-hole  pump- 
ing test  and  a  radially  converging  tracer  test.  The 
first  method  uses  the  transmissivity  of  the  fracture 
and  mean  arrival  time  of  the  tracer,  while  the 
second  method  uses  the  mean  and  variance  of  the 
solute  arrival  time.  If  the  fracture  can  be  conceptu- 
alized as  a  series  of  nonintersecting  flow  paths  of 
constant  aperture,  the  two  methods  should  yield 
identical  estimates  for  the  parameters  of  the  distri- 
bution. The  validity  of  the  channel  model  can  be 
assessed  by  comparing  the  parameters  of  the  distri- 
bution that  are  estimated  by  the  two  methods.  This 
technique  was  demonstrated  using  hydraulic  and 
tracer  tests  conducted  in  a  discrete,  areally  exten- 
sive, horizontal  fracture  in  the  Silurian  dolomite  in 
northeastern  Illinois.  A  lognormal  and  a  truncated 
gamma  distribution  were  used  to  describe  the  dis- 
tribution of  constant  aperture  flow  paths.  The  log- 
normal  distribution  could  not  reproduce  the  abrupt 
rising  limb  and  maximum  rate  of  mass  arrival  that 
characterized  the  tracer  tests.  The  gamma  distribu- 
tion more  accurately  predicted  the  shape  of  the 
breakthrough  curves;  however,  the  two  methods 
of  estimating  the  parameters  of  the  distribution 
provided  significantly  different  estimates  of  the 
variances  of  the  aperture  sizes.  The  mean  aperture 
as  estimated  by  the  two  methods  was  similar.  The 
difference  in  the  variance  of  the  aperture  as  esti- 
mated by  the  two  methods  indicates  that  alterna- 
tive conceptual  models  of  aperture  heterogeneity 
are  required  to  more  accurately  describe  both  fluid 
and  solute  movement  in  this  field  situation.  (Au- 
thor's abstract) 
W89-11252 


ational  statement.  While  the  former  development 
(formulation  A)  requires  the  application  of  Green  s 
First  identity  to  both  the  convective  and  the  dis- 
persive terms,  the  latter  (formulation  B)  does  not. 
Although  both  approaches  are  equivalent  at  the 
theoretical  level,  they  behave  differently  from  a 
computational  standpoint.  The  numerical  solution 
proves  more  accurate  and  stable  if  Green's  lemma 
is  not  applied  to  the  convective  term,  since  signifi- 
cant errors  arising  from  the  representation  of  the 
Darcy  velocity  over  the  elements  are  avoided. 
Point  sources  or  sinks  representing  injection  or 
pumping  wells  can  be  treated  as  either  sources 
(sinks)  distributed  over  a  small  volume  or  external 
boundaries  with  prescribed  contaminant  flux.  It  is 
shown  that  when  the  well  bore  is  excluded  from 
the  flow  field,  formulation  a  yields  the  same  matrix 
addition  for  an  injection  well  as  formulation  B  does 
for  an  abstraction  well  (reciprocity  of  the  results). 
(Author's  abstract) 
W89-11255 


BOUNDARY  CONDITIONS  AND  POINT 
SOURCES  IN  THE  FINITE  ELEMENT  INTE- 
GRATION OF  THE  TRANSPORT  EQUATION, 

Centro  di  Ricerca  Idraulica  e  Strutturale,  Milan 

(Italy). 

G.  Galeati,  and  G.  Gambolati. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  5,  p  847-856,  May  1989.  14  fig,  18  ref. 

Descriptors:  'Boundary  conditions,  'Groundwater 
movement,  'Finite  element  method,  'Geohydro- 
logy, 'Hydrologic  properties,  'Diffusivity,  Con- 
vection, Mathematical  equations,  Injection  wells, 
Pump  wells,  Groundwater  pollution,  Darcys  law. 

In  the  finite  element  integration  of  the  convection- 
dispersion  equation  over  a  groundwater  domain, 
boundary  conditions  of  the  third  (or  Cauchy)  type 
may  or  may  not  be  incorporated  with  the  vari- 


DISCRETE  KERNEL  METHOD  OF  CHARAC- 
TERISTICS MODEL  OF  SOLUTE  TRANSPORT 
IN  WATER  TABLE  AQUIFERS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11256 

SIMPLE  ANALYTIC  FUNCTIONS  FOR  MOD- 
ELING THREE-DFMENSIONAL  FLOW  IN 
LAYERED  AQUIFERS. 

GeoTrans,  Inc.,  Harvard,  MA. 

C.  R.  Fitts. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  5,  p  943-948,  May  1989.  9  fig,  2  tab,  14  ref. 

Descriptors:  'Stratified  flow,  'Groundwater 
movement,  'Hydrologic  models,  'Aquifers,  'Geo- 
hydrology, 'Hydraulic  conductivity,  Leaky 
aquifers,  Boundary  conditions,  Hydrologic  proper- 
ties, Flow  discharge,  Groundwater,  Model  studies, 
Impervious  boundaries,  Mathematical  analysis. 

Analytic   functions   are   presented    for   modeling 
three-dimensional    steady    groundwater    flow    in 
stratified  aquifers.  The  functions  create  discontmu- 
ity  in  the  potential  across  an  infinite  plane  while 
maintaining  continuity  of  the  potential  gradient 
across  the  plane.  These  functions  may  be  superim- 
posed with  other  analytic  functions  to  model  three- 
dimensional  flow  in  stratified  aquifers  under  a  vari- 
ety of  boundary  conditions.  An  interface  between 
two  layers  of  different  hydraulic  conductivity,  an 
impermeable  boundary,  or  a  thin  leaky  layer  may 
be  modeled  using  such  functions.  These  functions 
are  simple  compared  to  functions  for  doublet  dis- 
tributions over  finite  panels  and  are  suitable  for 
efficient  modeling.  Examples  of  the  functions  show 
that  the  approximation  of  boundary  conditions  on 
the  planar  discontinuities  can  be  very  good  and  can 
be  made  acceptable  for  more  diverse  applications 
by  specifying  more  degrees  of  freedom  and  more 
control  points.  An  important  boundary  condition, 
continuity  of  flow,  is  guaranteed  on  the  entire 
surface  of  each  planar  discontinuity.  Other  analytic 
functions  can  be  superimposed  with  the  presented 
functions;  line/sinks  or  point/sinks  can  be  used  to 
represent  discharge  to  wells,  streams,  or  from  infil- 
tration trenches.  (Friedmann-PTT) 
W89-11262 


Groundwater— Group  2F 

The   coefficients   of  groundwater   replenishment 
from  surficial  sources  are  the  most  critical  param- 
eters in  assessing  the  exploitable  yield  of  an  aquifer. 
So  far,  the  methods  used  for  estimating  these  coef- 
ficients failed  to  yield  plausible  results,  either  be- 
cause of  crude  models  of  the  system  or  because  of 
a  simultaneouus  estimation  of  many  parameters 
requiring  long  and  diverse  data  records.  A  method 
is  proposed  for  obtaining  the  in  situ  chronological 
sequence  of  the  coefficients  of  replenishment  at  a 
given  site,  independently  from  the  estimates  of 
other  parameters.  It  is  based  on  the  profiles  of 
water  content  and  concentrations  of  tritium  and 
chloride  in  a  single  borehole  penetrating  the  un- 
saturated zone.  A  combination  of  these  data  with 
the  historical  record  of  their  inputs  at  the  surface 
of  the  ground  enables  dating  of  the  moisture  con- 
tent in  each  depth  interval.  This  yields  a  series  of 
seasonal  replenishment  coefficients  from  both  natu- 
ral   and    anthropogenic    sources.    The    proposed 
method    was   applied    in   interpreting   field   data 
records  obtained  at  two  sites,  a  small  diameter 
borehole  drilled  through  the  unsaturated  zone  in 
the  Coastal  Plain  of  Israel  and  an  excavation  pene- 
trating the  unsaturated  zone  at  the  Omer  site  in  the 
Northern   Negev.    Results   of  these   applications 
showed  that  a  predictor  of  replenishment  with  no 
constant  is  preferable  to  that  with  a  constant.  The 
predictor  with  no  constant,  in  all  cases,  has  a 
correlation  coefficient  close  to  1,  while  the  predic- 
tor with  a  constant  was  less  than  0.5  (Fnedmann- 
PTT) 
W89-11264 


EVALUATION  OF  GROUNDWATER  REPLEN- 
ISHMENT COEFFICIENTS  FROM  THE 
RECORD  OF  A  BOREHOLE  PENETRATING 
THE  UNSATURATED  ZONE. 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

Y  Bachmat,  H.  Gvirtzman,  and  M.  Magantz. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  5,  p  973-978,  May  1989.  3  fig,  4  tab,  9  ref. 

Descriptors:  'Observation  wells,  'Infiltration,  'Re- 
charge, 'Groundwater  recharge,  'Water  yield, 
'Surf ace-ground  water  relations,  'Aeration  zone, 
'Data  interpretation,  Mathematical  studies,  Predic- 
tion, Israel,  Boreholes,  Aquifer  characteristics, 
Coastal  plains,  Deserts,  Correlation  coefficient. 


SPATIAL  AND  TEMPORAL  GRADIENTS  IN 
AQUIFER  OXIDATION-REDUCTION  CONDI- 
TIONS. 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2K. 
W89- 11266 

OPTIMUM  EXPERIMENTAL  DESIGN  FOR 
PARAMETER  IDENTIFICATION  IN 

GROUNDWATER  HYDROLOGY. 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

H.  Nien-Sheng,  and  W.  W.  Yeh. 
Water  Resources  Research  WRERAO,  Vol.  25 
No.  5,  p  1025-1040,  May  1989.  6  fig,  15  tab,  35  ref. 
NSF  grants  CEE  81-13500  and  CEE  83-01230. 

Descriptors:  'Network  design,  'Confined  aquifers, 
'Geohydrology,  'Experimental  design,  'Hydro- 
logic  models,  'Aquifer  systems,  'Groundwater 
movement,  Mathematical  studies,  Pump  wells,  Ob- 
servation wells,  Simulation,  Optimization,  Parame- 
terization, Computer  programs. 

The  experimental  design  for  parameter  identifica- 
tion of  a  confined  groundwater  system  is  formulat- 
ed as  a  nonlinear  mixed  integer  programming  prob- 
lem.  The  decision   variables  considered  are  the 
number  and  locations  of  the  pumping  and  observa- 
tion wells,  and  the  pumping  rates.  The  constraints 
include  the  allowable  drawdown,  the  restricted 
locations  of  pumping  wells  and  observation  wells 
the  permissible  pumping  rates,  and  the  required 
information.  The  amount  of  the  required  informa- 
tion is  determined  by  the  prescribed  reliability  of 
the    response    for    the    future    operation    of   the 
groundwater  system.  The  Galerkin  finite  element- 
Crank  Nicolson  approach  is  used  to  develop  the 
simulation   models  for   solving   the   groundwater 
governing  equation  for  the  system  responses.  The 
sensitivity  coefficients  are  computed  by  the  influ- 
ence coefficient  method.  The  principle  of  superpo- 
sition is  used  to  combine  the  simulation  models 
with  the  optimization  model.  The  characteristics  of 
the  optimization  problem  have  been  investigated 
and  are  clarified,  and  its  difficulties  pointed  out. 
An  efficient  heuristic  solution  approach  is  pro- 
posed for  solving  this  problem.  A  test  problem  is 
constructed  to  demonstrate  the  usefulness  of  the 
proposed    methodology.    Observations    generated 
from  the  optimal  design  are  used  to  identify  param- 
eters. A  covariance  analysis  is  then  carried  out  to 
verify  the  validity  of  the  assumptions  made  in  the 
formulation  of  the  optimization  problem.  The  re- 
sults obtained  indicate  that  the  proposed  methodol- 
ogy is  feasible  and  can  be  used  to  solve  complicat- 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

ed  experimental  design  problems  associated  with  a 
confined  groundwater  system.  (Author's  abstract) 
W89- 1 1 269 


HYDRODYNAMIC  DISPERSION  AT  THE 
LOCAL  SCALE  OF  CONTINUUM  REPRESEN- 
TATION. M-MH1 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 11270 


BOUWER      AND      RICE      SLUG      TEST-AN 

Agricultural    Research    Service,    Phoenix,    AZ 
Water  Conservation  Lab. 
For  primary  bibliographic  entry  see  Field  7B 
W89- 11272 


COASTAL  GROUND- WATER  BOUNDARY, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

D.  W.  Urish,  and  M.  M.  Ozbilgin 

Ground  Water  GRWAAR,  Vol.  27,  No  3  p  310- 

315,  May-June  1989.  7  fig,  1  tab,  13  ref.  NSF  Grant 

Eng-7908084. 

Descriptors:  "Saline  water  intrusion,  'Geohydro- 
logic  boundaries,  'Surface-ground water  relations, 
•Coastal  waters,  *Saline-freshwater  interfaces, 
Groundwater  movement,  Piezometers,  Water 
level,  Sea  level. 

In  many  island  and  coastal  groundwater  problems, 
the   position    of  the   groundwater/free   seawater 
interface  is  an  essential,  but  highly  dynamic  bound- 
ary. The  fluctuating  boundary  commonly  is  simpli- 
fied to  a  fixed  position  in  problem  formulation. 
This  fixed  position  is  frequently  taken  as  the  loca- 
tion of  local  mean  free-water  level  (mean  sea  level) 
in  the  adjacent  salt  water  body.  However,  tidal 
fluctuation  and  wave  runup  on  a  sloping  beach 
cause  mounding  of  sea  water  in  the  upper  beach 
with  a  consequent  effective  mean  sea  level  as  much 
as  two  feet  higher  than  local  mean  sea  level.  This 
phenomenon  is  particularly  important  in  small  is- 
lands and  coastal  situations  where  the  groundwater 
flow  pattern  is  highly  dependent  on  the  position  of 
the  effective  boundary  both  vertically  and  horizon- 
tally.  In  coastal  hydrological  situations,  a  good 
approximation  for  the  effective  vertical  position 
i.e.,  effective  mean  sea  level,  of  the  groundwater/ 
free  seawater  boundary  is  the  mean  equivalent  salt 
water  head  in  a  deep  discretely  screened  piezome- 
\f l ,'ocated  in  the  beach  near  the  upper  swash  line. 
When  a  piezometer  was  placed  in  some  New  Eng- 
land upper  beaches  to  test  the  application  of  this 
method,  a  good  example  of  the  importance  of  the 
effective  mean  sea  level  boundary  as  a  characteris- 
tic of  the  freshwater  lens  was  demonstrated    At 
East  Beach,  it  was  found  that  though  the  mean 
Stillwater  level  in  the  ocean  was  about  0.5  ft  (0  2 
m)  below  the  mean  Stillwater  level  of  the  lagoon 
the  effective  mean  sea  level  boundary  at  the  ocean 
was  about  1.5  ft  (0.5  m)  higher  than  at  the  lagoon. 
Determination  of  the  boundary  is  important  in  the 
prediction  of  flow  from  pollution  sources  such  as 
sewage  lagoons  and  waste  disposal  sites.  (Fried- 
mann-PTT) 
W89-11273 


HYDROLOGIC    RESPONSES   TO    DEVELOP- 
^r^L™?1       REGIONAL      SEDIMENTARY 

Geological  Survey,  St.  Simons  Island,  GA. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-1 1274 


STORAGE  BASIN  VOLUME  AND  DRAINAGE 
B™™  DYNAMICS:  CAMAS  PRAIRIE 
SOUTH-CENTRAL  IDAHO.  ' 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Geol- 
ogy- 

B.  L.  Cluer. 

Ground  Water  GRWAAR,  Vol.  27,  No  3  p  323- 
332,  May-June  1989.  8  fig,  5  tab,  21  ref. 

Descriptors:  'Geohydrology,  'Geophysics, 
Gravity        studies,        •Groundwater        storage, 


Aquifers,      •Idaho,      'Groundwater      recharge 
Groundwater  basins,   Hydrodynamics,   Drainage 
area,  Hydrologic  properties,  Groundwater  move- 
ment,  Model  studies,   Prairies,  Catchment  areas. 

A  recent  tectonic  model  and  subsequent  gravity 
survey  and  basement  modeling  have  raised  ques- 
tions concerning  the  size  of  the  Camas  Prairie 
groundwater  storage  basin  and  the  hydrodynamic 
properties  of  the  Camas  Creek  drainage  basin 
Storage  basin  dimensions  are  addressed  using  an 
anomalous  mass  determination  from  a  plot  of  resid- 
ual gravity,  and  estimates  of  recharge  and  under- 
ii0^  it0m  a  mass-balance  study  are  presented 
Underflow  may  transport  much  of  the  water 
(273,000  acre-ft/yr)  calculated  as  residual  in  the 
mass-balance  study,  and  transport  is  from  the 
Camas  Prairie  storage  basin  south  to  the  Snake 
Plain  Aquifer  via  permeable  strata  in  the  Mount 
Bennett  Hills  surface  drainage  divide.  Results  of 
the  anomalous  mass  study  suggest  that  the  volume 

?Q^Undwater  stored  in  the  Camas  Prairie  basin  is 
39,000,000  acre-feet,  considerably  greater  than  pre- 
viously estimated.  Similarly,  recharge  to  the 
Camas  Prairie  basin  is  estimated  at  over  700,000 
acre-ft/yr,  one  order  of  magnitude  greater  than 
earlier  estimates.  (Author's  abstract) 
W89-11275 


ESTIMATING  WATER  TABLE  ALTITUDES 
FOR  REGIONAL  GROUNDWATER  FLOW 
MODELING,  U.S.  GULF  COAST. 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

T.  A.  Williams,  and  A.  K.  Williamson. 
Ground  Water  GRWAAR,  Vol.  27,  No  3   p  333- 
340,  May- June  1989.  8  fig,  1  tab,  14  ref. 

Descriptors:  'Water  table,  'Groundwater  move- 
ment, *Hydrologic  models,  *Model  studies  •To- 
pography, 'Altitude,  'Water  level,  Mathematical 
studies,  Regression  analysis. 

Water    table    altitude,    a    controlling    factor    for 
groundwater  flow,  was  estimated  from  detailed 
topographic    data   by   subtracting    the    estimated 
de Pj- h-to-water.  Land  surface  altitude  of  the  Coast- 
al Plain  in  the  south  central  United  States  varies 
from  0  to  more  than  800  ft  above  sea  level.  Prede- 
yelopment  depth-to-water  in  6,825  wells  less  than 
150  ft  deep  averages  25.7  ft  (standard  deviation, 
19.5  ft).  Most  water  table  altitude  variation  is  due 
to  variation  in  land  surface  altitude  and  not  due  to 
variation  in  depth-to-water.   Digital  topographic 
data,  from  1:250,000  scale  maps  for  every  30  sec- 
onds of  latitude  and  longitude  are  available  for  the 
continental  United  States.  About  90  altitudes  were 
averaged  for  each  25  square  mile  block  of  a  rectan- 
gular grid  used  for  groundwater  flow  modeling. 
Multiple    linear    regressions    of    predevelopment 
water  level  data  and  topographic  data  were  used  to 
derive  empirical  equations  relating  water  table  alti- 
tude to  topography.  The  regression  method  was 
more  consistent,  efficient,  and  accurate  than  manu- 
ally digitizing   values   from   manually   contoured 
water  table  maps.  Water  table  maps  usually  are 
prepared  from  few  data  that  are  concentrated  in 
topographically    flat    areas.    Manually    digitizing 
water  table  maps  on  a  regional  scale  introduced 
additional  error.  About  35  percent  of  the  water 
table  altitudes  obtained  manually  were  greater  than 
average  land  surface  altitudes  from  topographic 
data.  The  mean  difference  between  water  table 
altitudes  from  the  two  methods  was  less  than  10  ft, 
which  indicates  no  systematic  error  was  incorpo- 
rated in  the  regression  method.  (Author's  abstract) 
W89- 11276 


FLUID  DENSITY  AND  GRAVITATIONAL 
VARIATIONS  IN  DEEP  BOREHOLES  AND 
THEIR  EFFECT  ON  FLUID  POTENTIAL. 

Hydro-Search,  Inc.,  Reno,  NV. 

P.  L.  Oberlander. 

Ground  Water  GRWAAR,  Vol.  27,  No  3   p  341- 

350,  May-June  1989.  5  fig,  1  tab,  1 1  ref. 

Descriptors:  'Density,  'Water  table,  'Water  prop- 
erties, 'Hydraulic  properties,  'Geohydrology 
•Groundwater  level,  •Hydraulic  gradient,  Densi- 
ty, Case  studies,  Boreholes. 


As  depth  below  the  water  table  increases,  there 
can  be  significant  spatial  variations  in  fluid  density 
Huid  density  is  a  function  of  fluid  temperature 
total  dissolved  solids  and  gases  content,  fluid  com- 
pressibility, and  the  force  of  gravity.  Variations  in 
fluid  density  can  affect  the  applicability  of  meas- 
ured water  levels  to  represent  fluid  pressure  at 
depth  and  the  existence  of  a  scalar  fluid  potential 
1  he  processes  that  influence  water  levels  and  their 
representation  of  fluid  potential  are  reviewed  with 
sample  cases  corresponding  to  hydrologic  condi- 
tions at  three  potential  high-level  nuclear  reposi- 
tory sites  in  the  U.S.  Where  ground  water  is  suffi- 
ciently heterogeneous,  fluid  pressure  and  fluid  den- 
sity must  be  known  spatially  to  properly  determine 
the    three-dimensional    impelling    force    per    unit 
mass.  Assuming  that  the  water  level  elevation  in 
deep  boreholes  represents  a  fluid  potential  may 
result  in  significant  errors  in  determining  flow  di- 
rections and  quantities  under  conditions  of  a  vari- 
able density  fluid   and   low  hydraulic  gradients 
Boreholes  constructed  to  investigate  the  feasibility 
of  deep  geologic  disposal  of  nuclear  waste  have 
penetrated  to  depths  greater  than  1,500  m  below 
the  earth's  surface.  In  these  deep  boreholes,  fluid 
density  variations  may  need  to  be  considered  as  a 
part  of  the  hydrologic  analysis.  Fluid  density  vari- 
ations with  depth,  predicted  as  general  cases  based 
on  simple  models,  indicate  the  relative  importance 
of  temperature,  compressibility,  and  gravity  vari- 
ations at  three  potential  high-level  nuclear  waste 
repository  locations.  Fluid  density  generally  de- 
creases with  depth  for  sites  where  geothermal  gra- 
dients are  greater  than  20  C/km,  and  thermal  ex- 
pansion can  offset  the  effects  of  fluid  compressibil- 
ity. (Author's  abstract) 
W89-11277 


GROUNDWATER  MODELING  FOR  SALINITY 
MANAGEMENT:  AN  AUSTRALIAN  CASE 
STUDY. 

Australian  National  Univ.,  Canberra.  Centre  for 
Resource  and  Environmental  Studies. 
F.  Ghassemi,  A.  J.  Jakeman,  and  G.  A.  Thomas 
Ground  Water  GRWAAR,  Vol.  27,  No  3  p  384- 
392,  May-June  1989.  6  fig,  15  ref. 

Descriptors:  'Aquifer  management,  'Saline  water 
•Case  studies,  'Australia,  'Water  quality  control 
•Groundwater  pollution,  'Water  management' 
Groundwater  movement,  Hydrologic  models,  Cost 
analysis,  Feasibility  studies. 

Recognition  of  the  severity  of  land  and  stream 
salinity  problems  in  Australia  over  the  past  few 
decades  has  resulted  in  the  application  of  a  range 
of  mitigation  strategies.  In  terms  of  stream  salinity 
management,  groundwater  interception  has  proved 
the  most  cost-effective  strategy,  and  a  number  of 
groundwater  interception  schemes  have  not  been 
implemented.  In  all  cases,  the  scheme  design  and 
assessment  of  feasibility  were  based  on  hydrogeo- 
logical    investigations    only.    Groundwater    flow 
models  were  developed  for  subsequent  simulation 
of  a   range   of  management   options   to   control 
groundwater  levels  and  the  flow  of  salt  to  the 
River  Murray.  Using  the  model  to  analyze  ground- 
water behavior  associated  with  the  Mildura  inter- 
ception scheme,  it  was  found  that,  over  a  period  of 
simulation,  the  intercepton  scheme  had  been  oper- 
ating below  this  achievable  operational  effective- 
ness,  48   compared   to   72   percent;   effectiveness 
could  be  further  enhanced  to  80  percent  by  judi- 
cious placement  of  three  additional  well  fields;  and 
improved  irrigation  practices  in  the  area  would 
significantly  reduce  the  flow  of  salt  to  the  river. 
The  modeling  approach  applies  to  similar  river 
salinity  problems  elsewhere.  (Friedmann-PTD 
W89-11281 


IDENTIFYING  FRACTURE  INTERCONNEC- 
TIONS BETWEEN  BOREHOLES  USING  NAT- 
URAL TEMPERATURE  PROFILING:  I.  CON- 
CEPTUAL BASIS. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

S.  Silliman,  and  R.  Robinson. 
Ground  Water  GRWAAR,  Vol.  27,  No.  3,  p  393- 
402,  May-June  1989.  7  fig,  35  ref.  USGS  Grant  14- 
08-0001-G1477. 
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Descriptors:  •Tracers,  *Geothermal  studies,  •Geo- 
logic fractures,  •Geologic  fissures,  •Boreholes, 
•Groundwater  movement,  Geologic  formations, 
Pump  wells,  Injection  wells,  Temperature  gradi- 
ent, Tracers. 

In  situ  delineation  of  fracture  characteristics  is  a 
difficult  and  often  time-consuming  task.  A  simple 
technique  that  provides  direct  evidence  of  param- 
eters such  as  fracture  connectivity,  fracture  orien- 
tation, or  fracture  aperture  is  presented.  The  tech- 
nique is  based  on  utilizing  the  natural  variation  of 
water  temperature  within  the  subsurface  as  a  natu- 
ral groundwater  tracer.  In  this  technique,  thermd 
response  in  observation  boreholes  induced  by  local 
Dumping  or  injection  is  related  to  the  location  of 
interconnected  fractures.  The  technique  provides 
several  advantages  including  simple  equipment  and 
time  requirements,  direct  evidence  of  fracture  flow 
between  boreholes,  and  the  ability  to  test  without 
contaminating  a  field  site.  The  major  limitations  of 
the  technique  are  related  to  the  volume  of  fluid 
movement  within  an  observation  hole   These  are 
controlled  by  the  geometry  of  the  flow  field  in  the 
vicinity  of  the  pumping/injection  borehole  In  two 
case  studies  demonstrating  application  of  the  tech- 
nique to  both  a  fractured  granite  and  a  fractured 
dolomite,  borehole  temperature  response  to  injec- 
tion at  various  depths  led  successful  to  profiles  ot 
fracture  connectivity  between  boreholes.  (Fned- 
mann-PTT) 
W89-11282 

INFLUENCE    OF    MINERAL    WEATHERING 

REACTIONS  ON  THE  CHEMICAL  COMPOSL 

TION    OF    SOIL    WATER,    SPRINGS,    AND 

GROUNDWATER,    CATOCTIN    MOUNTAINS, 

MARYLAND. 

Geological  Survey,  Tallahassee,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11288 

DISTRD3UTION  OF  SUBMERGED  MACRO- 
PHYTES  IN  LAKE  TAHOE,  CALIFORNIA  AND 
NEVADA,  AND  THE  POSSIBLE  INFLUENCE 
OF  GROUNDWATER  SEEPAGE, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Forestry 

and  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11320 

RELATIONSHIPS  BETWEEN  SEEPAGE 
CHEMISTRY  AND  FLOW  PATH  THROUGH 
THE  NEAR-SHORE  SEDIMENTS  OF  AN 
ACIDIC  LAKE. 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-11341 

CHEMICAL  HYDROGEOLOGY  IN  NATURAL 
AND  CONTAMINATED  ENVIRONMENTS. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2K. 

W89- 11372 


HYDROGEOLOGY  OF  SEDIMENTARY 
BASINS.  „_  .     _     . 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Lreoi- 

ogy. 

C.  W.  Kreitler.  ^,  „ 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  1/ 
2,  p  29-53,  March  30,  1989.  7  fig,  84  ref. 

Descriptors:  •Geohydrology,  *  Saline-freshwater 
interfaces,  •Sedimentary  basins,  'Groundwater, 
Texas,  Recharge,  Saline  water,  Brines. 

Observations  of  the  saline  groundwater  flow  in 
sedimentary  basins  in  Texas  are  discussed.  The 
Gulf  Coast  and  Palo  Duro  Basins,  Texas,  exempli- 
fy two  end  member  types  of  sedimentary  basins. 
The  Gulf  Coast  Basin  is  a  relatively  young,  terti- 
ary-age basin  which  is  compacting;  fluid  move- 
ment is  from  the  over-pressured,  under-compacted 
sediments  up  the  structural  dip  or  up  fault  zones 
into  the  hydrostatic  section,  natural  fluid  pressures 
are  either  hydrostatic  or  overpressured.  The  Palo 


Duro  is  an  older,  Paleozoic-age  basin  that  has  been 
tectonically  uplifted.  Fluid  flow  is  gravity  driven 
from  topographically  high  recharge  areas  to  dis- 
charge in  topographically  low  areas.  Fluid  pres- 
sures are  sub-hydrostatic.  Fluids  discharge  more 
easily  than  they  are  recharged.  Not  all  flow  is 
derived  by  a  simple  recharge-discharge  model. 
Brines  may  flow  from  other  basins  into  the  Palo 
Duro  Basin  and  waters  may  discharge  from  the 
Palo  Duro  Basin  into  other  basins.  Areal  difler- 
ences  in  the  chemical  composition  of  the  basin 
brines  may  be  the  result  of  different  ongins.  (Au- 
thor's abstract) 
W89- 11373 

RECONNAISSANCE  ESTIMATES  OF  NATU- 
RAL RECHARGE  TO  DESERT  BASINS  IN 
NEVADA,  U.S.A.,  BY  USING  CHLORIDE-BAL- 
ANCE CALCULATIONS. 

Geological  Survey,  Carson  City,  NV. 

JoumafofHydrology  JHYDA7  Vol.  106,  No.  1/ 
2,  p  55-78,  March  30,  1989.  5  fig,  2  tab,  48  ref. 

Descriptors:  *Chlorides,  *Geohydrology,  •Re- 
charge 'Groundwater  movement,  Groundwater, 
Deserts,  Estimating,  Surveys,  Correlation  analysis, 
Precipitation. 

A  chloride-balance  method  for  estimating  average 
natural   recharge   to   groundwater   basins   m   the 
Basin  and  Range  Province  of  the  western  United 
States  may  be  a  useful  alternative  or  complement 
to  current  techniques.  A  chloride  balance  method 
is   presented   that   equates   chloride   in   recharge 
water  and  runoff  to  chloride  deposited  in  moun- 
tainous recharge-source  areas  by  precipitation  and 
dry  fallout.  Given  estimates  of  annual  precipitation 
on  these  source  areas  and  chloride  concentrations 
of  bulk  precipitation  and  recharge  water,  the  rate 
of  recharge  can  be  estimated  providing  that:  (1)  no 
other  major  sources  of  chloride  exist,  (2)  direct 
runoff  to  discharge  areas  in  the  basin  is  small  or 
can  otherwise  be  taken  into  account  in  the  balance, 
and  (3)  the  recharge  sources  for  the  basin  are 
correctly  delineated.  The  estimates  are  sensitive  to 
the  estimated  rate  of  input  of  chloride  from  the 
atmosphere;  this  is  the  greatest  data  need  for  the 
future  applications  of  the  method.  Preliminary  ap- 
plications   of  the    method    to    sixteen   basins    in 
Nevada,  including  Las  Vegas  Valley,  indicate  that 
the  method  can  be  a  useful  tool  for  hydrologists 
and  resource  managers.  Correlation  coefficients  be- 
tween recharge  efficiencies  for  the  basins-estimat- 
ed on  the  basis  of  recharge  estimates  that  use  the 
chloride-balance  method  and  two  other  currently 
used  techniques-range  from  0.54  to  0.95   depend- 
ing on  assumptions  about  where  the  method  may 
be  applied.  (Author's  abstract) 
W89- 11374 

GROUNDWATER  LEVEL  AND  HYDROCHE- 
MISTRY  IN  THE  SAN  JACINTO  BASIN,  RIV- 
ERSIDE COUNTY,  CALIFORNIA. 

California  Univ.,  Riverside.  Dept.  of  Earth  Sci- 

M.  J.  Schelhuber,  T.  Lee,  and  B.  S  Hall 

Journal  of  Hydrology  JHYDA7,  Vol   106,  No.  1/ 

2,  p  79-98,  March  30,  1989.  12  fig,  1  tab,  17  ref. 


Descriptors:  *Water  chemistry,  *Geochemistry, 
•Geohydrology,  *Groundwater  level,  *Water 
quality  'California,  Sediments,  Basins,  Hydraulic 
conductivity,  Hydrology,  Water  level,  Sulfates. 

Hydrogeological  conditions  by  qualitative  assess- 
ment of  water  level  and  quality  data  are  discussed 
in  terms  of  aquifer  stratigraphy  and  a  water  spread- 
ing experiment.  The  San  Jacinto  basin,  structurally 
a  fediment-filled  graben  (4  km  by  40  |tm)  formed 
by  right-stepping  en  echelon  faulting  in  the  right- 
slipping  San  Jacinto  fault  zone,  provides  most  of 
the  water  demand  in  the  San  Jacinto  valley.  Pump- 
ing of  groundwater  in  the  past  80  years  had  caused 
the  water  level  to  drop  at  some  locations  by  90  m_ 
Analysis  of  seasonal  and  long-term  fluctuations  ot 
water  levels  suggests  at  least  four  hydrologic  sub- 
regimes  in  the  basin.  Stiff  and  Pipper  diagrams 
indicate  four  major  types  of  subsurface  water. 
Major  ion  concentrations  appear  stable  over  the 
recorded  period  from  1951  to  1986  despite  repeat- 


Groundwater— Group  2F 

ed  changes  of  water  levels  in  the  past  48  years. 
Hydrologic   discontinuities   are   recognized   from 
contour  maps  of  four-year  mean  water  elevations 
and  four-year  mean  concentrations  of  total  dis- 
solved solids  (TDS).  Some  discontinuities  coincide 
with  faults  while  others  probably  signify  sedimen- 
tary facies  boundaries.  A  trough  of  low  TDS  (re- 
flecting ancient  channel  deposits  of  high  hydraulic 
conductivity)  lies  southwest  of  the  present  channel 
of  the  San  Jacinto  River.  This  implies  the  San 
Jacinto  River  has  migrated  northeast  probably  in 
response  to  tectonic  tilting  of  the  basin.  That  TDS 
trough  also  suggests  that  most  of  the  subsurface 
water  leaves  the  basin  about  7  km  south  ot  the 
present  river  exit.  Because  of  its  mixing  with  high- 
TDS  water  from  the  northwest,   the  northwest 
moving  subsurface  water  appears  to  have  been 
displaced  southward  before  it  exits  the  basin.  Con- 
tours of  sulfate,  which  is  almost  absent  in  the  water 
from  the  northwest,  provide  a  better  indication  of 
exit  location.  (Author's  abstract) 
W89-11375 

FLUORINE  OCCURRENCE  IN  GROUNDWAT- 
ER IN  ISRAEL  AND  ITS  SIGNIFICANCE. 

Geological  Survey  of  Israel,  Jerusalem. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-11377 

EFFECTS  OF  VARIATIONS  IN  RECHARGE 
ON  GROUNDWATER  QUALITY. 

Kansas  State  Geological  Survey,  Lawrence. 

For  primary  bibliographic   entry   see  Field   6G. 

W89-11378 

CONTINUOUS  INFLOW  OF  SEAWATER  AND 
OUTFLOW  OF  BRACKISH  WATER  IN  THE 
SUBSTRATUM  OF  THE  KARSTIC  ISLAND  OF 
CEPHALONIA. 

Montpellier-2  Univ.  (France).  Lab.  d  Hydrogeolo- 

gie- 

Joumafof  Hydrology  JHYDA7,  Vol.  106,  No.  1/ 
2,  p  147-153,  March  30,  1989.  4  fig,  20  ref. 

Descriptors:  *Brackish  water,  *  Saline-freshwater 
interfaces,  *Karst  hydrology,  »Seawater  Mediter- 
ranean Sea,  Water  currents,  Inflow,  Outflow,  Hy- 
draulic gradient,  Density  currents,  Aegean  Sea, 
Adriatic  Sea. 

There  is  massive,  continuous  inflow  of  seawater  at 
a  place  on  the  coast  of  the  karstic  island  of  Cepha- 
lonia  in  the  Mediterranean.  This  current  reappears 
at  the  coast  on  the  other  side  of  the  island.  This  is 
extremely  astonishing  when  it  is  considered  that, 
for  water,  sea  level  represents  minimum  potential 
in  the  earth's  gravitational  field.  The  nature  of  the 
energy  which  causes  the  phenomenon  has  been  the 
subject  of  various  studies.  The  proposed  explana- 
tion is  connected  with  the  existence  of  a  marine 
current  which  creates  a  hydraulic  gradient  be- 
tween the  two  sides  of  the  island  while  maintaining 
inflow  by  density  flow.  Three  factors  occur  simul- 
taneously in  this  exceptional  case  and  probably 
contribute  to  the  phenomenon  of  inflow  of  sea 
water  and  outflow  of  brackish  water.  The  energy 
of  the  Aegean-Adriatic  marine  current  probably 
causes  the  phenomenon.  Density  flow  must  then 
accentuate  and  maintain  the  movement.  The  proc- 
ess is  made  possible  by  the  existence  of  karstic 
conduits  which  were  probably  formed  after  the 
Tertiary  period  and  which  lie  in  a  similar  direction 
to  that  of  the  marine  current.  (Miller-PTT) 
W89- 11379 


PRELIMINARY  HYDROGEOLOGIC  EVALUA- 
TION OF  THE  CINCINNATI  ARCH  REGION 
FOR  UNDERGROUND  HIGH-LEVEL  RADIO- 
ACTIVE WASTE  DISPOSAL,  INDIANA,  KEN- 
TUCKY, AND  OHIO. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

O  B.  Lloyd,  and  R.  W.  Davis. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    88-4098, 
1989.  42p,  9  fig,  2  pi,  3  tab,  39  ref. 


J. 

2 


K 

3 


15 
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Group  2F— Groundwater 

Descriptors:  ♦Underground  waste  disposal,  *Geo- 
hydrology,  *Injection  wells,  'Radioactive  waste 
disposal,  'Aquifer  systems,  'Indiana,  'Kentucky 
Ohio,  Cincinnati  Arch,  Groundwater  quality 
Groundwater  movement. 

Preliminary  interpretation  of  available  hydrogeolo- 
gic  data  suggests  that  some  areas  underlying  east- 
ern Indiana,  north-central  Kentucky,  and  western 
Ohio  might  be  worthy  of  further  study  regarding 
the  disposal  of  high-level  radioactive  waste  in  Pre- 
cambnan  crystalline  rocks  buried  beneath  Paleozo- 
ic sedimentary  rocks  in  the  area.  The  data  indicate 
that  (1)  largest  areas  of  deepest  potential  burial  and 
thickest  sedimentary  rock  cover  occur  in  eastern 
Indiana;   (2)  highest  concentrations  of  dissolved 
solids  in  the  basal  sandstone  aquifer,  suggesting  the 
most  restricted  circulation,  are  found  in  the  south- 
ern part  of  the  area  near  the  Kentucky-Ohio  State 
me  and  in  southeastern  Indiana;  (3)  largest  areas  of 
lowest  porosity  in  the  basal  sandstone  aquifer,  low 
porosity    taken    as    an    indicator    of   the    lowest 
groundwater  flow  velocity  and  contaminant  mi- 
gration,  are   found   in   northeastern   Indiana  and 
northwestern  Ohio,  central  and  southeastern  Indi- 
ana, and  central  Kentucky;  (4)  the  thickest  confin- 
ing units  that  directly  overlie  the  basal  sandstone 
aquifer  are  found  in  central  Kentucky  and  eastern 
Indiana  where  their  thickness  exceeds  500  ft-  (5) 
steeply  dipping  faults  that  form  potential  hydraulic 
connections  between  crystalline   rock,   the  basal 
sandstone  aquifer,  and  the  freshwater  circulation 
system  occur  on  the  boundaries  of  the  study  area 
mainly  in  central  Kentucky  and  central  Indiana. 
Collectively,  these  data  indicate  that  the  hydrogeo- 
logy  of  the  sedimentary  rocks  in  the  western  part 
of  the  study  area  is  more  favorably  suited  than  that 
in  the  remainder  of  the  area  for  the  application  of 
the  buried  crystalline-rock  concept.  (USGS) 


APPROXIMATE  WATER  LEVEL  CHANGES  IN 

WELLS  COMPLETED  IN  THE  CHICOT  AND 

EVANGELINE  AQUIFERS,  1977-89  AND  1988- 

89,  AND  MEASURED  COMPACTION,  1973-89 

IN    THE    HOUSTON-GALVESTON    REGION,' 

TEXAS. 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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MAPS  SHOWING  ALTITUDE  OF  THE  POTEN- 
J}?™ETRIC  SURFACE  AND  CHANGES  IN 
WATER  LEVELS  IN  THE  SPARTA-MEMPHIS 
AQUIFER  IN  EASTERN  AND  SOUTHERN  AR- 
KANSAS, SPRING  1986. 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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HYDROLOGIC  CONDITIONS  AT  THE  IDAHO 
NATIONAL  ENGINEERING  LABORATORY 
1982  TO  1985.  ' 

Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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AQUIFER-SYSTEM  COMPACTION,  TUCSON 
BASIN  AND  AVRA  VALLEY,  ARIZONA 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

R.  T.  Hanson. 

Available  from  Books  and  Open  FUe  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4172 
1989.  69p,  27  fig,  3  tab,  71  ref. 

Descriptors:  'Compaction,  'Subsidence,  'Aquifer 
characteristics,  'Tucson  Basin,  'Avra  Valley,  'Ar- 
izona, Stress,  Extensometer,  Model  studies,  Com- 
puter models,  Aquitards,  Santa  Cruz  Valley,  Pima 
County,  Pinal  County. 

?or£"nd,Water  dec,ines  of  several  ft/yr  since  the 
"7,s  nave  induced  aquifer-system  compaction 
and  land  subsidence  of  as  much  as  0.5  ft  in  the 


Tucson  basin  and  1.1  ft  in  Avra  Valley,  Arizona 
Aquifer   system    compaction    is   affected    by    the 
layering,    hydraulic   diffusivity,    preconsolidation- 
stress  threshold,  and  stress  history  of  the  aquifer 
system.  Layering  at  extensometer  sites  can  be  cate- 
gorized into  three  general  groups  that  typify  the 
fine-grained  and  coarse-grained  layering  within  the 
Fort  Lowell   Formation  and   upper  Tinaja  beds 
Data  from  the  first  group  show  almost  as  much 
elastic  as  inelastic  compaction,  a  layering  frequen- 
cy of  six  layers/100  ft,  and  weighted-average  aqui- 
tard   thicknesses  of  20  to  50  ft.   Data  from  the 
second  group  show  inelastic  compaction,  a  layer- 
ing frequency  of  two  to  three  layers/100  ft    an 
average  aquitard  thickness  of  less  than  20  ft.  Data 
from  the  third  group  show  inelastic  compaction,  a 
layering  frequency  of  fewer  than  two  layers/100  ft 
an  average  aquitard  thickness  of  more  than  30  ft.  A 
one-dimensional  compaction  model  was  applied  to 
data  from  six  extensometers  to  simulate  aquifer- 
system  compaction  of  less  than  0.1  ft.  Values  of 
elastic  and  some  values  of  inelastic  specific  storage 
are  comparable  to  values  estimated  in  California 
Parts  of  the  aquifer  system  appear  to  be  in  transi- 
tion from  predominantly  elastic  to  inelastic  com- 
paction.   Water   level   declines  since    1940  at  six 
extensometer  sites  are  within  an  estimated  precon- 
sohdation-stress  threshold  of  50  to  150  ft  (USGS} 
W89-11483 


HYDROGEOLOGY  OF  THE  WESTERN  PART 
9UFZ  SALT  RIVER  VALLEY  AREA,  MARI- 
COPA  COUNTY,  ARIZONA. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

J.  G.  Brown,  and  D.  R.  Pool. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    88-4202 
1989.  5  sheets  (maps)  21  fig,  1  tab,  61  ref. 

Descriptors:  'Groundwater,  'Aquifer  characteris- 
tics, 'Geohydrology,  'Maps,  'Salt  River  Valley 
Arizona,  Aquifers,  Sedimentary  basins,  Geologic 
history,  Structural  geology,  Particle  size,  Litholog- 
ic  logs,  Water  quality,  Phoenix. 

The  rocks  in  the  western  Salt  River  Valley  were 
divided  into  six  units  on  the  basis  of  lithology 
geologic  structure,  and  water-bearing  characteris- 
tics. Highly  impermeable  Precambrian  to  Middle 
Tertiary  metamorphic  and  granitic  rocks  make  up 
most  of  the  surrounding  mountains  and  underlie 
the  aquifer.  Middle  Tertiary  to  Quaternary  volcan- 
ic rocks  locally  overlie  the  metamorphic  and  gra- 
nitic rocks  and  may  be  interbedded  with  basin  fill 
The  Middle  Tertiary  red  unit,  which  was  deposit- 
ed before  the  Basin  and  Range  disturbance,  con- 
sists of  indurated  sediments  and  is  not  a  source  of 
water.    The    aquifer    includes    unconsolidated    to 
well-consolidated  mud,  silt,  clay,  sand,  and  gravel 
and  was  subdivided  into  lower,  middle,  and  upper 
units  that  range  in  age  from  Middle  Tertiary  to 
Quaternary.  The  lower  unit,  which  contains  eva- 
pontes  is  the  oldest  basin-fill  unit  and  unconforma- 
bly  overlies  the  metamorphic  and  granitic  rocks 
The  middle  unit  overlies  and  is  less  extensively 
faulted  than  the  lower  unit.  The  lower  and  middle 
units  were  deposited  in  a  closed  basin;  the  upper 
unit  was  deposited  after  the  development  of  inte- 
grated drainage.  Estimates  of  hydraulic  conductiv- 
ity range  from  3  to  24  ft/day  in  the  lower  unit 
from  4  to  60  ft/day  in  the  middle  unit,  and  from 
180  to  1,700  ft/day  in  the  upper  unit.  Dissolved- 
solids   concentrations   in   the  groundwater   range 
i^J?0  mg/L  near  recharge  areas  to  more  than 
100,000  mg/L  near  the  Luke  salt  body.  Locally 
concentrations    of    fluoride    and    nitrate    in    the 

?,rTC^no^Vater    exceed    drinking    water    standards. 
(USGS) 

W89- 11484 


POTENTIOMETRIC  SURFACE  OF  THE  MAG- 
OTHY  AQUIFER  IN  SOUTHERN  MARYLAND 
DURING  THE  FALL  OF  1987. 
Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89- 11486 


LITHOLOGIC,  GEOPHYSICAL,  AND  WELL- 
CONSTRUCTION  DATA  FOR  OBSERVATION 
WELLS  IN  THE  MELTON  VALLEY  AREA 
OAK  RIDGE  RESERVATION,  TENNESSEE 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

P.  Tucci,  and  D.  W.  Hanchar. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Water- Resources    Investigations    Report    88-4197 
1989.  22p,  10  fig,  1  tab,  6  ref.  ' 

Descriptors:  'Borehole  geophysics,  'Geologic 
fractures,  'Tennessee,  'Geologic  units,  'Observa- 
tion wells,  'Well  logs,  'Oak  Ridge,  Cores,  Density 
ogs,  Gamma  logs,  Logging(Recording),  Radioac- 
tive well  logging,  Well  data,  Core  logging,  Melton 
Valley. 

Nineteen  wells  were  installed  at  nine  sites  in  the 
Melton  Valley  area.  The  wells  are  intended  to 
provide  information  on  water  levels  in  both  rego- 
hth  and  bedrock,  aquifer  characteristics,  and  sub- 
surface hthology.  Well  depths  range  from  24  to  86 
tt  for  shallow  wells,  and  from  126  to  301  ft  for 
deep  wells.  Four  inch  diameter  cores  were  ob- 
tained   from    four   of  the    deep    wells.    Caliper, 
gamma,  neutron,  and  gamma-gamma  density  bore- 
hole geophysical  logs  were  obtained  for  each  deep 
well.  Lithologic  description  of  cores  and  analysis 
of  geophysical  logs  indicate  that  one  deep  well 
(UA2)  is  completed  entirely  within  the  Nolichucky 
Shale;  one  deep  well  (UD2)  is  completely  entirely 
within  the  Pumpkin  Valley  Shale;  two  deep  wells 
(UB2,   UE2)   are   completed   entirely   within   the 
Maryville  Limestone;  four  deep  wells  (UF2,  UG2 
UH2,  UI2)  penetrate  both  the  Nolichucky  Shale 
and  the  Maryville  Limestone.  Well  UC2,  located 
near  the  crest  of  Haw  Ridge,  penetrates  an  imbri- 
cate splay  of  the  Copper  Creek  thrust  fault,  which 
places    the    older    Rome    Formation    above    the 
younger  Chickamauga  Limestone,  at  a  depth  of 
about  100  to  1 17  ft.  (USGS) 
W89- 11492 


ALTITUDE  AND  CONFIGURATION  OF  THE 
POTENTIOMETRIC  SURFACE  IN  THE  TRIAS- 
SIC  SANDSTONES  AND  SHALES,  NORTH- 
EASTERN CHESTER  COUNTY,  PENNSYLVA- 
NIA, SEPTEMBER  1987  THROUGH  JANUARY 
1988. 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89- 11493 


EFFECT  OF  LOW  ELECTROLYTE  CONCEN- 
TRATION  ON  HYDRAULIC  CONDUCnVTTY 
OF  CLAY-SAND-HYDROXY  POLYMERS  SYS- 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 
(Israel).  Inst,  of  Soil  and  Water. 
For  primary  bibliographic   entry  see   Field   2G 
W89- 11573 


RADIATION  EFFECTS  ON  CHEMISTRY. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5E 
W89- 11590 


POTENTIOMETRIC      SURFACE      OF      THE 
AQUIA    AQUIFER    IN    SOUTHERN    MARY- 
LAND DURING  THE  FALL  OF  1987. 
Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-11485 


BIODEGRADATION  OF  TRANS-  U-DICHLOR- 
OETHYLENE  BY  METHANE-  UTILIZING 
BACTERIA  IN  AN  AQUIFER  SIMULATOR. 

C.A.A.  Bioremediation  Systems,  Boston,  MA. 
For  primary  bibliographic  entry  see   Field   5G 
W89- 11593 
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SUBSURFACE    TRANSPORT    OF    CONTAMI- 
NANTS. 

Oak  Ridge  National  Lab.,  TN. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11616 

AIR    STRIPPING    REMOVES    PETROLEUM 
FROM  GROUNDWATER. 

Agway,  Inc.,  Syracuse,  NY. 

For  primary  bibliographic  entry  see  Field   3<_>. 

W89-11633 

SOURCES  AND  FLOW  OF  NORTH  CANTER- 
BURY PLAINS  GROUNDWATER,  NEW  ZEA- 

Institute  of  Nuclear  Sciences,  Lower  Hutt  (New 
Zealand).  .  _  .,  _, 

C.  B.  Taylor,  D.  D.  Wilson,  L.  J.  Brown,  M.  K. 
Stewart,  and  R.  J.  Burden.  «,,,_,„     ,, 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  3/ 
4,  p  311-340,  April  20  1989.  12  fig,  15  ref,  append. 

Descriptors:  ♦Geohydrology,  'Tracers,  ♦Surface- 
groundwater  relations,  'New  Zealand,  ♦Ground- 
water movement,  'Groundwater  recharge,  Con- 
fined aquifers,  Flow  pattern,  Isotopic  tracers, 
Aquifers,  Glacial  sediments,  Groundwater  pollu- 
tion. 

Geological,    hydrological,    isotope    (tritium    and 
018)  and  chemical  (mainly  nitrate  and  chloride 
concentrations)  evidence  is  interpreted  to  give  a 
mutually  consistent  picture  of  the  recharge  sources 
and  flow  pattern  so  the  important  groundwater 
resource  in  the  deep  glacial  and  interglacial  depos- 
its of  the  sector  of  the  Canterbury  Plains  between 
the  Selwyn  River  and  Ashley  River,  especially  the 
confined   gravel   aquifers   that   presently   provide 
about  300,000  cu  m  daily  of  mainly  very  high 
quality  water  for  the  needs  of  Christchurch  city. 
The  27-year  study  of  tritium  measurements  encom- 
passes the  peak  and  decline  of  thermonuclear  triti- 
um fallout  in  this  region.  Major  rivers  emerging 
from  the  hill  and  mountain  catchments  to  the  west 
of  the  Plains  are  depleted  in  018  relative  to  aver- 
age low-level  precipitation.  Most  of  the  ground- 
water is  river-recharged,  but  some  areas  of  signifi- 
cant local  precipitation  recharge  contribution  are 
clearly  identified  by  018  and  chemical  concentra- 
tions. The  pressure  distribution,  tritium  and  chemi- 
cal data  reveal  that  the  artesian  groundwater  un- 
derlying    Christchurch     ascends     from     deeper 
aquifers  into  the  shallowest  aquifer  via  gaps  in  the 
confining  layers;  much  of  this  flow  is  induced  by 
withdrawal,  and  the  data  reveal  nothing  about 
possible  offshore  discharge  through  the  seaward 
extension    of   the    shallowest    aquifer,    which    is 
known  to  outcrop  40  km  beyond  the  coast.  The 
Christchurch  aquifers  are  recharged  by  infiltration 
from    Waimakariri    River    in    its    central    Plains 
reaches,  and  the  resulting  flow  regime  is  east  and 
southeast-directed;  satisfactory  water  quality  of  the 
deeper  Christchurch  aquifers  appears  to  be  guaran- 
teed for  the  future  provided  the  river  can  be  main- 
tained in  its  present  condition.  Shallow  groundwat- 
er, and  water  recharged  to  depth  by  other  rivers, 
irrigation  and  local  precipitation  on  the  unconfined 
western  areas  of  the  Plains,  are  more  susceptible  to 
agricultural   and   other   pollutants;    none   of  this 
water  is  encountered  in  the  deeper  aquifers  under 
Christchurch,  but  only  in  shallow  aquifers  and 
surface  discharges,  or  else  flowing  to  the  southeast, 
well  away  from  the  area.  (Author's  abstract) 
W89-11682 

HYDROLOGY  AND  WATER  QUALITY  AS- 
PECTS OF  RHINE  BANK  GROUNDWATER  IN 
THE  NETHERLANDS. 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 
wijk  (Netherlands). 

P.  J.  Stuyfzand.  ,  _ 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  3/ 
4,  p  341-363,  April  20  1989.  14  fig,  5  tab,  46  ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water quality,  *Surface-groundwater  relations, 
•The  Netherlands,  ♦Water  quality,  •Geohydro- 
logy,  'Groundwater  recharge,  ♦Rhine  River, 
Groundwater  pollution,  Groundwater,  Infiltration, 
Isotope  studies,  Glacial  aquifers,  Tritium,  Oxygen 
isotopes. 


In  deltaic  areas  with  deep  polders  and  in  valleys  or 
deltas  with  heavy  groundwater  exploitation,  bank 
infiltration  is  a  rapidly  expanding  mechanism  of 
groundwater  recharge.  Rhine  bank  filtrate  can  be 
distinguished  best  from  autochthonous  groundwat- 
er in  The  Netherlands  by  way  of  its  natural  lower 
018  content.  Tritium  is  a  good  measure  of  the 
portion  of  water  younger  than  25  years,  at  least  in 
well  mixed  Rhine  bank  filtrate.  This  portion  carnes 
the  bulk  of  the  contaminations  originating  from  the 
Rhine,  as  evidenced  by  strong  positive  correlations 
between  H3  and,  e.g.,  halogenated  hydrocarbons, 
taste   and   mutagenic   activity   according   to   the 
Ames  test.  The  composition  of  Rhine  bank  filtrate 
is  further  governed  by   the  redox  level   of  the 
hydrogeochemical  system,  varying  in  The  Nether- 
lands from  suboxic  to  anoxic  with  fermentation, 
and  by  the  underground  distance  to  the  influent 
Rhine  branch.   Anoxic  bank  filtrate  with  strong 
S04-reduction  and  CH4   >    1   mg/1  exhibited  a 
significantly    different    composition    from    anoxic 
bank   filtrate   without   fermentation   and   without 
S04-reduction.  The  following  parameters  are  in- 
volved:    HC03,     total    dissolved     solids,     Di)2; 
KMn04-consumption,  NH4,  siderite,  baryte  and 
vivianite  saturation  indices,  I,  total  hardness,  total 
P04  Fe,  dissolved  organic  carbon,  Ba,  pH,  dich- 
loroethane,  Mo,  VOC1,  Mn,  V,  dichlorobenzene 
and  1,2-dichloroethane,  in  order  of  decreasing  sig- 
nificance. A  longer  underground  detention  time  or 
travel  distance,  leads  to  a  small  decrease  in  the 
share  of  bank  filtrate,  and  a  rather  strong  decrease 
in  K  Li,  F,  temperature,  Mo  (only  in  anoxic,  S04- 
(meta)stable  bank  filtrate),  UV-extinction,  AOC1, 
X70C1  and  mutagenic  activity.  Coh  bacteria  and 
viruses  could  not  be  detected,  even  in  samples 
from  wells  at  50  m  distance  from  the  Rhine,  with  a 
minimum  travel  time  of  30  d.  (Author's  abstract) 
W89-11683 

GENERALIZED  TWO-DIMENSIONAL  ANA- 
LYTICAL SOLUTION  FOR  HYDRODYNAMIC 
DISPERSION  IN  BOUNDED  MEDIA  WITH 
THE  FIRST-TYPE  BOUNDARY  CONDITION 
AT  THE  SOURCE,  nA 

Internationa]  Technology  Corp.,  Monroeville,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11755 

SYMMETRIC-MATRIX  TIME  INTEGRATION 
SCHEME  FOR  THE  EFFICIENT  SOLUTION 
OF  ADVECTION-DISPERSION  PROBLEMS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik.  , 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11756 

CONTAMINANT  TRANSPORT  AND  BIODE- 
GRADATION:  1.  A  NUMERICAL  MODEL  FOR 
REACTIVE  TRANSPORT  IN  POROUS  MEDIA. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11757 


G.  A.  Robbins. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  6,  p  1249-1258,  June  1989.  8  fig,  6  tab,  22  ref. 

Descriptors:  ♦Groundwater  movement,  ♦Disper- 
sion, ♦Porous  media,  ♦Saturated  flow,  ♦Solute 
transport,  ♦Tracers,  Dispersion  coefficient,  Water 
tanks,  Cores,  Laboratory  equipment. 

Continuous  point  source  and  instantaneous  finite 
source  methods  are  presented  for  determining  the 
transverse     dispersion     coefficient     of    saturated 
porous  media  in  laboratory  column  experiments. 
The  methods  entail  injecting  a  conservative  tracer 
from  an  injector  embedded  in  a  porous  medium, 
monitoring    concentration    variations    with    time 
within   the   column   upgradient   from   where   the 
tracer  impinges  the  column  wall,  and  extracting 
longitudinal  and  transverse  dispersion  coefficient 
values  from  relative  concentration-time  data  using 
three-dimensional    advection-dispersion    formula- 
tions. The  methods  were  tested  in  a  column  packed 
with  glass  beads  for  comparison  with  reported 
flow  tank  tests.  The  transverse  dispersion  coeffi- 
cient  values   calculated   using   column   test   data 
agree  closely  with  flow  tank  results.  The  methods 
presented  offer  new  approaches  for  investigating 
dispersion  phenomena  in  porous  media  and  espe- 
cially offer  the  potential  for  determining  the  trans- 
verse as  well  as  the  longitudinal  dispersion  coeffi- 
cient of  undisturbed  core  samples.  (Author's  ab- 
stract) 
W89-11766 


CONTAMINANT  TRANSPORT  AND  BIODE- 
GRADATION:  2.  CONCEPTUAL  MODEL  AND 
TEST  SIMULATIONS. 

Golder  Associates,  Inc.,  Redmond,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-11758 

ANALYTICAL  MODEL  OF  CONTAMINANT 
TRANSPORT  FROM  DIFFUSE  SOURCES  IN 
SATURATED  POROUS  MEDIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Adelaide  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11762 


SOLUTE  ADVECTION  IN  STRATIFIED  FOR- 
MATIONS. 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

V.  D.  Cvetkovic,  and  A.  M.  Shapiro. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  6,  p  1283-1289,  June  1989.  8  fig,  21  ref. 

Descriptors:  ♦Path  of  pollutants,  ♦Advection, 
♦Solute  transport,  ♦Groundwater  movement, 
♦Stratification,  Particulate  matter,  Hydraulic  con- 
ductivity, Porosity. 

Advection-dominated  solute  movement  in  strati- 
fied formations  was  investigated  using  a  Lagran- 
gian  interpretation  of  particle  motion.  A  probabili- 
ty density  function  (pdf)  for  particle  position  quan- 
tifies the  expected  depth-integrated  resident  con- 
centration. A  pdf  for  particle  arrival  time  quanti- 
fies the  expected  depth-integrated  rate  of  mass 
arrival,  from  which  the  flux-averaged  concentra- 
tion can  be  defined.  The  difference  between  the 
flux-averaged  and  resident  concentrations  is  shown 
to  be  significant  for  the  variability  in  the  hydraulic 
conductivity  that  is  commonly  encountered  in  field 
applications.  The  influence  of  porosity  variations 
on  the  advection-dominated  solute  movement  in 
stratified  porous  media  is  shown  to  be  notable  only 
for  large  variability  in  effective  porosity.  (Author's 
abstract) 
W89- 11769 

OPTIMAL  CONTROL  OF  GROUNDWATER 
BY  THE  FEEDBACK  METHOD  OF  CONTROL. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-11774 

EVALUATION  OF  MATHEMATICAL 

MODELS  OF  THE  TRANSPORT  OF  BIOLOGI- 
CALLY REACTING  SOLUTES  IN  SATURATED 
SOILS  AND  AQUIFERS, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11780 


METHODS  FOR  DETERMINING  TRANS- 
VERSE DISPERSION  COEFFICIENTS  OF 
POROUS  MEDIA  IN  LABORATORY  COLUMN 
EXPERIMENTS. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 
Geophysics. 


NUMERICAL  INVESTIGATION  OF  THE  CON- 
JUGATE GRADIENT  METHOD  AS  APPLIED 
TO  THREE-DIMENSIONAL  GROUNDWATER 
FLOW  PROBLEMS  IN  RANDOMLY  HETERO- 
GENEOUS POROUS  MEDIA, 
Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 


17 


Field  2— WATER  CYCLE 


Group  2F — Groundwater 

For  primary  bibliographic  entry  see  Field  7C. 
W89- 11783 


MATHEMATICAL  ANALYSIS  OF  ARTIFICIAL 
RECHARGE  FROM  BASINS. 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  4B 

W89- 11803 


TRANSITIONS   IN   MIDWESTERN   GROUND 
WATER  LAW. 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  6E 
W89-11804 


PRELIMINARY  REPORT  ON  GROUND- 
WATER RESOURCES  OF  THE  CHICAGO 
REGION,  ILLINOIS. 

Illinois  State  Water  Survey,  Urbana. 
M.  Suter,  R.  E.  Bergstrom,  H.  F.  Smith,  G.  H. 
Emrich,  and  W.  C.  Walton. 

Illinois  State  Water  Survey  Cooperative  Ground- 
Water  Report  I,  1959.  89p,  50  fig,  26  tab,  40  ref,  2 
append. 

Descriptors:  'Groundwater  potential,  •Ground- 
water resources,  'Water  resources  data,  'Illinois, 
•Chicago,  Groundwater  budget,  Groundwater 
management,  Aquifers,  Glacial  aquifers,  Dolomite, 
Groundwater  mining,  Water  resources  develop- 
ment, Groundwater  depletion,  Groundwater  qual- 
ity. 

Groundwater  resources  in  the  Chicago  region  of 
Illinois  are  developed  from  four  water  yielding 
units:  (1)  glacial  drift  aquifers;  (2)  shallow  dolomite 
aquifers;  (3)  Cambrian-Ordovician  aquifer;  and  (4) 
the  Mt.  Simon  Aquifer.  The  Cambrian-Ordovician 
Aquifer  has  been  the  most  highly  developed  source 
of  large  groundwater  supplies.  Its  estimated  yield 
in  1958  of  >  43  million  gallons/day  (mgd)  ap- 
proaches the  amount  that  can  be  withdrawn  with- 
out dewatering  the  Ironton-Galesville  Sandstone, 
the  lowermost  and  most  productive  formation  in 
the  aquifer.  Artesian  pressure  in  the  Cambrian- 
Ordovician  Aquifer  at  Chicago  has  declined  as 
much  as  660  ft  since  1864  as  a  result  of  pumpage. 
The  glacial  drift  and  shallow  dolomite  aquifers 
yielded  more  than  half  of  the  127.9  mgd  of  ground- 
water pumped  in  the  region  in  1957.  This  with- 
drawal resulted  in  no  general  decline  in  nonpump- 
mg  water  levels,  indicating  that  the  potential  yield 
is  considerably  larger  than  present  withdrawal. 
Future  groundwater  supplies  should  be  taken  from 
the  shallow  aquifers  wherever  possible.  (Author's 
abstract) 
W89- 11883 


GROUND-WATER  RESOURCES  OF  JASPER 
AND  NEWTON  COUNTIES,  TEXAS. 

J.  B.  Wesselman. 

Texas  Water  Development  Board  Report  59,  Sep- 
tember 1967.  167p,  31  fig,  7  tab,  46  ref. 

Descriptors:  *Groundwater  potential,  'Aquifer 
characteristics,  *Water  resources  data,  'Texas 
•Newton  County,  'Jasper  County,  Aquifers,' 
Groundwater  recharge,  Permeability,  Groundwat- 
er level,  Evangeline  Aquifer,  Jasper  Aquifer, 
Chicot  Aquifer,  Geohydrology,  Groundwater 
quality,  Saline  water  intrusion,  Groundwater  de- 
pletion, Groundwater  budget. 

Large  quantities  of  fresh  water  are  present  in  the 
aquifers  of  Jasper  and  Newton  Counties.  Depth 
from  the  land  surface  to  the  base  of  fresh  water- 
water  containing  <  1,000  parts  per  million  (ppm) 
of  dissolved  solids-varies  from  possibly  zero  in  a 
small  area  of  northwestern  Jasper  County  to  > 
3,000  ft  in  the  central  parts  of  both  counties,  and  is 
about  1,000  ft  along  the  southern  boundary  of  the 
report  area.  About  45%  of  the  sediments  to  these 
depths  are  sands  that  will  yield  fresh  water  to 
wells.  Under  present  conditions  (1966),  it  is  esti- 
mated that  an  average  of  at  least  500  million  gal- 
lons per  day  (mgd)  of  fresh  water  infiltrates  the 
outcrops  of  the  aquifers.  Use  of  the  groundwater  in 
the  report  area  was  about  52  mgd  in  1965.  The 
geologic  and  hydrologic  units  that  yield  fresh  or 


slightly  saline  water  (water  containing  1,000  to 
3,000  ppm  of  dissolved  solids)  to  wells  in  Jasper 
and  Newton  counties  are.  The  Yegua  Formation 
the  Jackson  Group;  the  Catahoula  Sandstone;  and 
the  Jasper,  Evangeline,  and  Chicot  aquifers.  The 
average  coefficients  of  permeability  range  from 
260  to  1,322  gallons  per  day  (gpd)/sq  ft.  Water 
levels  in  all  the  aquifers  have  been  lowered  to 
some  extent.  The  greatest  decline,  about  200  ft,  has 
been  in  the  Evangeline  aquifer  in  the  southwestern 
part  of  Jasper  County.  The  chemical  quality  of 
most  of  the  groundwater  in  the  report  area  is 
excellent.  Many  users  of  the  water  have  had  'iron' 
problems,  but  workable  remedies  are  being  ap- 
plied. Contamination  is  and  has  been  a  minor  prob- 
lem. Large  quantities  of  slightly  to  very  saline 
water  exist  downdip  from  the  fresh  water.  Waters 
of  this  type  move  updip  when  the  pressure  head  of 
the  fresh  water  bearing  part  of  the  aquifers  is 
reduced.  (Lantz-PTT) 
W89- 11890 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  EASTERN  REGIONAL  GROUND 
WATER  ISSUES. 

September  27-29,  1988,  Stamford,  Connecticut. 
National  Water  Well  Association,  Dublin,  Ohio, 
1988.  648p. 

Descriptors:  •Groundwater  pollution,  'Ground- 
water management,  'Conferences,  Water  pollution 
effects,  Agriculture,  Groundwater  quality, 
Aquifers,  Geohydrology,  Radioactivity,  Aeration 
zone,  Monitoring,  Water  quality  control. 

The  fifth  annual  FOCUS  Conference  on  Eastern 
Regional  Ground  Water  Issues  addressed  many 
important  groundwater  issues  in  the  northeastern 
region  of  North  America.  Sessions  were  devoted 
to:  investigative  techniques  in  groundwater, 
groundwater  contamination  and  liability,  agricul- 
tural and  domestic  impacts  on  groundwater,  moni- 
toring well  construction,  dealing  with  under- 
ground storage  tanks,  aquifer  restoration  and  reme- 
dial action,  eastern  groundwater  management,  gla- 
cial geology/hard  rock,  radioactivity  in  ground- 
water and  unsaturated  zone  investigations.  Gov- 
ernment officials,  geohydrologists,  consulting  engi- 
neers, geologists,  geochemists  and  industry  repre- 
sentatives attended  the  meeting.  They  were 
pleased  with  the  quality  of  papers  and  the  opportu- 
nity to  exchange  information  and  ideas  with  their 
peers.  This  bound  volume  of  proceedings  contains 
the  papers  that  were  presented  at  the  meeting.  (See 
W89-11916  thru  W89-11952)  (Author's  abstract) 
W89-1 1916 


ELECTROMAGNETIC  DATA  INTERPRETA- 
TION USING  MULTIVARIATE  LEAST- 
SQUARES  REGRESSION. 

Soil  Testing  Engineers,  Inc.,  Baton  Rouge,  LA. 
For  primary  bibliographic  entry  see  Field  7C 
W89-11917 


APPLICATION  OF  CROSS-WELL  VOLTAGE 
MEASUREMENTS  FOR  ASSESSING  FRAC- 
TURE FLOW  HYDROLOGY. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-11918 


APPLYING  SEISMIC  REFLECTION  TECH- 
NIQUES TO  HYDROGEOLOGICAL  INVESTI- 
GATIONS. 

Gartner  Lee,  Inc.,  Niagara  Falls,  NY. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-11919 


GROUNDWATER  MONITORING  IN  KARSTIC 
TERRAIN:  A  CASE  STUDY  OF  A  LANDFILL 
IN  NORTHERN  NEW  YORK. 

Stearns  and  Wheeler,  Cazenovia,  NY. 

T.  R.  Byrnes,  and  D.  W.  Stoner. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,     Connecticut.     National 

Water  Well  Association,  Dublin,  Ohio,  1988.  p  53- 


76,  10  fig,  2  tab,  9  ref. 

Descriptors:  'Leaching,  'Path  of  pollutants 
'Monitoring,  »Karst  hydrology,  'Landfills' 
•Groundwater  pollution,  'Groundwater  quality' 
Case  studies,  Groundwater  budget,  New  York 
Geophysics,  Bedrock,  Radar. 

The  City  of  Watertown,  New  York,  operates  an  80 
acre  unhned  municipal  landfill  overlying  karetic 
limestone.  This  geologic  environment  posed  spe- 
cial problems  for  the  design  of  an  effective  ground- 
water monitoring  system.  Caves,  sinkholes  and  dis- 
appearing streams  were  found  in  the  immediate 
vicinity  of  the  landfill.  If  large  solutional  openings 
exist   in   the   bedrock   beneath   the   landfill,   they 
would  act  as  conduits  for  leachate  flow.  In  order 
to  effectively  monitor  groundwater  quality,  these 
openings  needed  to  be  located.  A  combination  of 
several  geophysical  methods,  fracture  trace  analy- 
sis, and  field  surveys  were  used  to  site  monitoring 
wells.  Field  investigations  began  with  mapping  and 
study  of  bedrock  exposures  in  the  landfill  area. 
Next,  shallow  borings  determined  the  nature  of  the 
overburden  and  depth  to  bedrock.  This  informa- 
tion was  used  to  choose  the  most  appropriate  geo- 
physical methods  to  use  to  detect  large  vertical 
openings  in  the  bedrock.  The  Geonics  EM  16  and 
EM34-3XL  were  used  with  limited  success  where 
depth  to  bedrock  was  not  >   10  to  15  ft.  Where 
depth  to  bedrock  was  <  10  ft,  ground-penetrating 
radar  (GPR)  was  used  to  verify  the  EM34XL 
results.    Overall,    significant    anomalies    detected 
with  the  EM34XL  tended  to  coincide  with  frac- 
ture traces  identified  on  old  aerial  photographs  of 
the  area  predating  the  landfill.  The  use  of  several 
geophysical  techniques  was  most  successful  as  a 
reconnaissance   tool,   in   combination   with   other 
methods  of  investigation,  to  aid  in  the  efficient 
placement  of  monitoring  wells  in  a  complex  geo- 
logic environment.  (See  also  W89-1 1916)  (Author's 
abstract) 
W89- 11920 


USE  OF  GROUND-PENETRATING  RADAR  IN 
DEFINING  GLACIAL  OUTWASH  AQUIFERS. 

BCI  Geonetics,  Inc.,  Laconia,  NH. 

For  primary  bibliographic  entry  see  Field  7B 

W89- 11921 


PREDICTING  AND  TRACING  LOW  LEVEL 
VOLATILE  CONTAMINANTS:  A  CASE 
STUDY. 

Gerber  (Robert  G),  Inc.,  Freeport,  ME. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11923 


ETHYLENE  THIOUREA  IN  MAINE  GROUND 
WATER. 

Maine  Geological  Survey,  Augusta. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 11925 


POTENTIAL  NITRATE  CONTAMINATION  OF 
SHALLOW  GROUND  WATER  FOLLOWING 
CHEMICAL  REHABILITATION  OF  A  SEPTIC 
SYSTEM. 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11926 


PREDICTING  NITROGEN  CONCENTRA- 
TIONS IN  GROUND  WATER-AN  ANALYTI- 
CAL  MODEL. 

IEP,  Inc.,  Sandwich,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11927 


ABANDONMENT  OF  GROUNDWATER  MONI- 
TORING WELLS  AT  THE  SAVANNAH  RIVER 
PLANT,  AIKEN,  SOUTH  CAROLINA. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5G 
W89- 11929 
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REDUCTION  OF  VOLATILE  ORGANIC  COM- 
POUND LEVELS  IN  SOILS  AND  GROUND 
WATER  USING  IN-GROUND  SOIL  VENTING. 

IEP,  Inc.,  Northborough,  MA. 

For  primary  bibliographic   entry  see  Field   3U. 

W89- 11931 


MULTIOBJECTTVE  ANALYSIS  OF  A  COM- 
PLEX AQUD7ER  SYSTEM  CONTAMINATED 
WITH  DENSE  CHLORINATED  HYDROCAR- 
BONS AND  HEAVY  METALS. 

HMM  Associates,  Inc.,  Concord,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11932 

CREATION  OF  AN  ARTIFICIALLY  PRO- 
DUCED FRACTURE  ZONE  TO  PREVENT 
CONTAMINATED  GROUNDWATER  MIGRA- 
TION. 

Dunn  Geoscience  Corp.,  Albany,  NY. 

For  primary  bibliographic  entry   see  Field   5G. 

W89-11933 


For  primary  bibliographic  entry  see  Field  5F. 
W89-11938 

RELIABILITY  OF  GROUNDWATER  MODEL- 
ING FOR  THE  ANALYSIS  OF  QUARRY 
DEWATERING. 

Dunn  Geoscience  Corp.,  Albany,  NY. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-11939 


CAPTURE  ZONE  DESIGN  USING  SIMULA- 
TION MODELS  AND  OPTIMIZATION  TECH- 
NIQUES. ,    „ 

Connecticut  Univ.,  Storrs.  Environmental  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-11934 

RAPID  RISE  OF  SHALLOW  GROUNDWATER 
TABLES  ON  INFILTRATION-PRELIMINARY 
RESULTS  AND  IMPLICATIONS  ON  AQUIFER 
CONTAMINATION.  ¥ 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
P.  F.  Germann,  and  S.  M.  Gupte. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988.  p 
325-338,  5  fig,  1  tab,  23  ref.  NJAES  Project  15235. 

Descriptors:  *Water  table  rise,  'Model  studies, 
•Groundwater  level,  *Infiltration,  *Groundwater 
movement,  *Groundwater  pollution,  Path  of  pol- 
lutants, Soil  horizons,  Water  table,  Water  level 
fluctuations,  Kinematic  wave  theory. 

A  method  of  estimating  macropore  flow  param- 
eters for  studying  infiltration  in  situ  is  based  on 
kinematic  wave  theory.  The  resulting  model  com- 
prises a  set  of  analytical  equations  which  can  be 
easily  solved  for  a  broad  variety  of  transient  flow 
situations.  The  field  equipment  required  to  experi- 
mentally determine  the  flow  parameters  include  a 
double  ring  infiltrometer,  a  neutron  meter  and  a 
sensitive  recording  piezometer.  A  rapid  rise  of  the 
shallow  water  table  underneath  and  nearby  the 
confinement  is  attributed  to  preferred  flow.  The 
profiles  of  volumetric  soil  moisture  increases  with 
respect  to  the  moisture  content  immediately  before 
infiltration.  All  profiles  but  the  last  one  are  charac- 
terized by  the  bulk  of  increase  near  the  soil  surface 
and  some  increase  at  the  lowest  two  horizons 
where  the  water  content  did  not  increase  more 
than  0.028.  Only  at  a  much  later  time,  when  the 
matrix  wetting  front  had  arrived  at  the  two  lowest 
horizons,  did  the  water  content  increase.  The  early 
and  limited  moisture  increase  below  the  1.4  m 
depth  indicates  that  the  rapid  rise  of  the  water 
table  is  not  only  due  to  a  pressure  wave,  but  also 
due  to  mass  flow  of  water  to  this  depth.  (See  also 
W89-11916)(Lantz-PTT) 
W89-11935 


REMOVAL  OF  PETROLEUM  HYDROCAR- 
BONS AND  MTBE  FROM  WATER  BY  A 
MULTI-STAGED  POE  AERATION  SYSTEM. 

Lowry  Engineering,  Inc.,  Unity,  ME. 

For  primary  bibliographic   entry  see   Field   5D. 

W89-11936 


EVALUATING      HOMEOWNERS'      GROUND 
WATER  TREATMENT  OPTIONS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics  and  Rural  Sociology. 


GROUNDWATER  PROTECTION  INITIATIVES 
FOR  THE  PUBLIC  DRINKING  WATER 
SUPPLY  IN  THE  TOWN  OF  CHESHIRE,  CON- 
NECTICUT. 

South  Central  Connecticut  Regional  Water  Au- 
thority, New  Haven. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-11940 

DETERMINATION  OF  SAFE  YIELD  FOR 
PUBLIC  SUPPLY  WELL  FIELDS  IMPACTED 
BY  SALT-WATER  UPCONING  IN  EASTERN 
LONG  ISLAND. 

Leggette,   Brashears  and  Graham,   Inc.,   Wilton, 

CT. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-11943 

GROUND  WATER  IN  AN  UPLAND  VALLEY, 
THE  LINGERING  INFLUENCE  OF  A  GLA- 
CIAL LAKE:  WILLIAMSTOWN,  MASSACHU- 
SETTS 

Washington  Univ.,   Seattle.  Dept.  of  Geological 

Sciences. 

P.  Bierman,  L.  Marler,  and  B.  Martin. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,     Stamford,    Connecticut.     National 

Water  Well  Association,   Dublin,  Ohio,    1988.   p 

513-537,  14  fig,  1  tab,  12  ref. 

Descriptors:  *Glacial  aquifers,  *Geohydrology, 
•Glacial  lakes,  *Surface-groundwater  relations, 
♦Massachusetts,  *Geohydrology,  Aquifers,  Stratig- 
raphy, Chemical  analysis,  Groundwater  quality, 
Glacial  sediments,  Model  studies,  Mapping,  Litera- 
ture review. 
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TRANSPORT  OF  A  NON-AQUEOUS  PHASE 
LIQUID  WITHIN  A  COMBINED  PERCHED 
AND  WATER  TABLE  AQUIFER  SYSTEM. 

Environmental     Resources     Management,     Inc., 

Exton,  PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11946 


AIR-LIFT     DEVELOPMENT     SYSTEM     FOR 
DEEP  WELLS, 

Dunn  Geoscience  Corp.,  Albany,  NY. 

For  primary  bibliographic  entry  see  Field  8A. 

W89- 11947 


On  the  basis  of  subsurface  investigation,  surficial 
mapping,  aquifer  testing,  and  consideration  of  geo- 
logic processes,  a  qualitative  model  is  proposed 
relating  Quaternary  stratigraphy  to  the  distribution 
of  groundwater.  The  study  indicates  that  the  ge- 
ometry of  the  retreating  ice  margin  and  the  result- 
ing distribution  of  glaciofluvial,  glaciolacustnne, 
and  alluvial  sediment  control  the  occurrence  of 
groundwater.    Because    similar    stratigraphy    has 
been    reported    throughout    New    England,    the 
model  should  be  useful  for  planning  and  interpret- 
ing geohydrologic  investigations  in  other  previous- 
ly glaciated,  upland  valleys.  This  investigation  de- 
lineated three  geohydrologic  units  overlying  dolo- 
mictic  bedrock:  an  unconfined  aquifer  in  alluvium; 
a  glaciolacustrine  aquitard  of  varying  integrity, 
and  a  confined  aquifer  in  glaciofluvial  deposits. 
Chemical  analyses  of  numerous  groundwater  sam- 
ples indicate  that  contamination  is  restricted  to  the 
uppermost  aquifer  and  has  not  affected  the  deeper 
aquifer  which  is  used  as  a  public  water  supply. 
Glaciolacustrine  sediment  is  sufficiently  imperme- 
able near  several  landfills  to  maintain  upward  hy- 
draulic gradients  between  the  two  aquifers  and  to 
prevent    downward    migration    of    contaminated 
water.  The  model  predicts  that  permeable,  glacio- 
fluvial sand  and  gravel  overlie  bedrock  or  till  and 
underlie  a  glaciolacustrine  aquitard.  The  lacustrine 
sediment  is  coarser  or  thinner,  and  less  able  to 
confine   the   lower   aquifer,   in   the   proximity   of 
former    ice    margins,    near    valley    walls,    where 
streams  entered  the  lake,  or  where  the  aquitard  has 
been  eroded.  Research  suggests  that  a  thorough 
literature  survey,   mapping  of  surface  drainages, 
and  identification  of  outwash  heads  could  direct 
and  enhance  the  efficiency  of  subsurface  investiga- 
tion. (See  also  W89-1 1916)  (Author's  abstract) 
W89- 11945 


SEEPAGE  VELOCITIES  IN  STRESS-RELIEF 
FRACTURES  IN  THE  EASTERN  KENTUCKY 
COAL  FIELD. 

Law  Environmental,  Inc.,  Louisville,  KY. 

N.  L.  Songer,  and  R.  O.  Ewers. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,     Stamford,    Connecticut.    National 

Water  Well  Association,  Dublin,  Ohio,   1988.  p 

565-583,  6  fig,  1  tab,  5  ref. 

Descriptors:  'Kentucky,  *Coal  mining,  'Tracers, 
'Geohydrology,  *Flow  velocity,  'Seepage,  'Geo- 
logic fractures,  'Stress,  Wells,  Groundwater 
movement,  Springs,  Dye  releases. 

Seepage  velocities  for  stress-relief  fractures,  found 
in  the  hills  and  valleys  of  eastern  Kentucky,  were 
determined  by  performing  fluorescent  dye  traces 
through  selected  fractures.  A  roadcut,  which  con- 
tained several  fracture  zones,  was  selected  near 
Corbin,  Kentucky,  for  five  dye  traces.  The  traces 
were  run  directly  through  the  fractures  using  fluo- 
rescein, rhodamine  WT,  and  direct  yellow.  Seep- 
age velocities  of  0.28  ft/hr  and  0.55  ft/hr  were 
determined  with  rhodamine  WT  and  fluorescein, 
respectively.    The    direct    yellow    dye    did    not 
produce  a  positive  result.  Six  wells,  located  within 
the  Wolfpen   Branch   Basin,   were  selected   near 
Hazard,  Kentucky,  for  a  large  scale  dye  trace. 
Rhodamine  WT  was  inserted  into  well  no.  84.  The 
remaining  wells  (nos.  50,  51,  80,  81,  and  82),  a 
spring,  and  a  stream  were  monitored  for  the  arrival 
of  the  dye.  The  dye  was  eventually  detected  in  the 
shallow  wells,  nos.  81  and  82,  as  well  as  the  spnng 
and  the  stream  sampling  points.  The  dye  was  not 
detected  in  the  deeper  wells,  nos.  50,  51,  or  80.  The 
dye  trace  produced  seepage  velocities  of  0.67  ft/ 
day  and  1.38  ft/day.  These  values  represent  the 
velocity  of  groundwater  movement  within  a  basin 
containing  stress-relief  fractures.  This  encompasses 
flow  through  not  only  vertical  and  horizontal  frac- 
tures, but  flow  along  bedding  plane  breaks  and 
confining  beds  are  well.  The  determined  seepage 
velocity  values  can  be  used  to  aid  in  the  prediction 
of   arrival    times    for    contaminants    released    by 
mining  processes.  (See  also  W89-11916)  (Authors 
abstract) 
W89- 11948 


GEOCHEMISTRY  OF  RADON-RICH  WATERS 
FROM  TWO-MICA  GRANITES. 

New  Hampshire  Univ.,  Durham. 

For  primary  bibliographic  entry  see  Field  2K. 

W89- 11949 


AERATION    FOR    THE    REMOVAL    OF    RN 
FROM  SMALL  WATER  SUPPLIES. 

Lowry  Engineering,  Inc.,  Unity,  ME. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-11950 


HYDROGEOLOGIC  AND  SOIL  GAS  EVALUA- 
TION OF  GROUNDWATER  CONTAMINA- 
TION AT  A  MUNICIPAL  LANDFILL  IN  NEW 
YORK  STATE. 

Dunn  Geoscience  Corp.,  Albany,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11951 

DETECTION  OF  SUBSURFACE  GASOLINE 
CONTAMINATION  IN  NEW  ENGLAND  GLA- 
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CIATED  TERRAIN  USING  SOIL  GAS  SURVEY- 
ING. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5A 

W89- 11952 


CONCEPTUAL  MODEL  OF  NUTRIENT 
TRANSPORT  IN  SUBSURFACE  SOIL  SYS- 
TEMS, 

Maine   Univ.   at   Orono.    Environmental    Studies 

Center. 

For  primary  bibliographic  entry  see  Field  5B 

W89-11958 


GROUNDWATER     POLLUTION-PROBLEMS 
AND  SOLUTIONS. 

National   Water  Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  5B 

W89- 11963 


NITRATE  CONTAMINATION  OF  THE 
WATER-TABLE  AQUIFER  BY  SEPTIC  TANK 
SYSTEMS  IN  THE  COASTAL  PLAIN  OF 
DELAWARE. 

Delaware  Geological  Survey,  Newark. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 11964 


VIRUS  MOVEMENT  INTO  GROUNDWATER 
FROM  SEPTIC  TANK  SYSTEMS. 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B 
W89-11965 


HYDROGEOLOGIC  MISINTERPRETATIONS 
AND  AQUIFER  CONTAMINATION  CAUSED 
BY  LEAKING  MONITORING  WELLS. 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

For  primary  bibliographic  entry  see  Field  7A 
W89- 12003 


CONSTRUCTION  AND  QUALITY  ASSESS- 
MENT OF  THE  IN  SITU  CONTAINMENT  OF 
CONTAMINATED  GROUNDWATER. 

GKN  Hayward  Baker  Co.,  Odenton,  MD. 

For  primary  bibliographic   entry   see  Field   5G 

W89-12004 


CAPTURE  OF  A  GROUNDWATER  CONTAMI- 
NATION PLUME  IN  FRACTURED  BEDROCK 
BY  AN  ARTIFICIALLY  PRODUCED  FRAC- 
TURE ZONE  CREATED  THROUGH  CON- 
TROLLED BLASTING. 
Dunn  Geoscience  Corp.,  Albany,  NY. 
For  primary  bibliographic  entry  see  Field  5G 
W89- 12005 


SIMULATION  OF  GROUNDWATER  FLOW 
CHARACTERISTICS  BY  FLOW  AND  MASS 
TRANSPORT  MODELS. 

New  Jersey  Dept.  of  Environmental  Protection 
Trenton.  Div.  of  Solid  Waste  Management. 
For   primary   bibliographic   entry  see   Field   5G 
W89- 12006 


ISOLATION  AND  MITIGATION  OF  GROUND- 
WATER CONTAMINATION  BASED  ON 
GROUNDWATER  MODELING  TECHNIQUES- 
A  CASE  HISTORY. 

Camp,  Dresser  and  McKee,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5G 
W89- 12007 


CONTROL  AND  REMEDIATION  OF  VOLA- 
TILE ORGANIC  CHEMICAL  MIGRATION  IN 
FRACTURED  BEDROCK. 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 12008 


DESIGN  AND  OPERATIONAL  CHARACTER- 
ISTICS OF  A  COLLECTION  TREATMENT/RE- 
CHARGE/FLUSHING GROUNDWATER  RE- 
MEDIATION SYSTEM. 

PRC  Environmental  Management,  Inc.,  Chicago, 

For  primary   bibliographic  entry  see  Field   5G. 


BASICS   OF  GROUNDWATER   CONTAMINA- 
TION MODELING. 

Camp,  Dresser  and   McKee,   Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5B 
W89-12011 


STATISTICAL  MODEL  FOR   DISTRIBUTION 
OF  CHEMICALS  IN  GROUNDWATER, 

Woodward-Clyde  Consultants,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 


MODELING     OF     CONTAMINANT     TRANS- 
PORT FROM  RESERVE  PIT  SITES. 

ERT,  A  Resource  Engineering  Co.,  Concord,  MA. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 12067 


RECHARGE  STUDIES  IN  THE  WESTERN 
MURRAY  BASIN:  3.  RESULTS  OF  DRILLING 
PROGRAMS  AT  EUSTON  AND  BALRANALD 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Adelaide  (Australia).  Div.  of  Water 

Resources. 

P.  G.  Cook,  A.  N.  Holub,  and  G.  R.  Walker. 

Technical  Memorandum  98/1,  March   1989    3 Id 

15  fig,  12  tab,  4  ref.  P' 

Descriptors:  *Groundwater  recharge,  'Drilling, 
•Groundwater  quality,  'Agriculture,  'Vegetation 
effects,  Australia,  New  South  Wales,  Eucalyptus 
trees,  Salinity. 

This  report  presents  the  results  of  drilling  pro- 
grams carried  out  between  August  and  September 
1988  at  field  sites  near  Euston  and  Balranald  west- 
ern New  South  Wales.  The  aim  of  the  project  was 
to  determine  whether  clearing  of  native  mallee 
(Eucalyptus  spp.)  vegetation  in  the  region  is  likely 
to  lead  to  significant  groundwater  salinity  prob- 
ems.  The  holes  are  located  beneath  mallee,  and  on 
land  which  was  cleared  50  years  ago,  and  has  since 
been  used  for  pasture  and  crops  under  a  dryland 
farming  regime.  Samples  were  analyzed  for  water 
content,  chloride  and  matric  suction.  (See  also 
W89-05757  and  W89-05423)(Author's  abstract) 
W89- 12077 


ANALYSIS  OF  WATER-LEVEL  FLUCTUA- 
TIONS IN  WISCONSIN  WELLS. 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

G.  L.  Patterson,  and  A.  Zaporozec. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Infor- 
mation Circular  63,  1987.  38p,  10  fig,  15  tab,  15  ref. 

Descriptors:  'Water  table  fluctuations,  'Water 
level  fluctuations,  'Wisconsin,  'Wells,  Ground- 
water level,  Hydrographs,  Well  hydrographs,  Sea- 
sonal variation,  Geohydrology,  Frequency  analy- 
sis, Drought,  Frequency  distribution,  Meteorol- 
ogy, Hydrologic  systems,  Geology,  Precipitation, 
Groundwater  budget,  Statistical  analysis,  Geomor- 
phology. 

This  report  presents  the  results  of  statistical  analy- 
ses of  historical  groundwater  level  fluctuations  in 
Wisconsin.  Short-term  and  long-term  fluctuations 
are  discussed  in  terms  of  their  relation  to  compo- 
nents of  the  geohydrologic  system.  Water  level 
measurements  from  124  wells  with  at  least  20  years 
of  record  each  were  used  in  the  study.  Hydro- 
graphs  of  average  annual  water  level  and  frequen- 
cy distribution  analyses  of  annual  maximum  and 
minimum  water  levels  were  inspected  for  possible 
long-term  trends.  Analysis  of  annual  maximum  and 
minimum  water  levels  indicates  several  periods  in 
the  annual  cyclic  fluctuations-two  periods  of  re- 


cession (winter  and  summer),  and  two  periods  of 
rising  levels  (spring  and  fall).  Usually,  water  levels 
are  lowest  in  late  winter  and  highest  in  spring  for 
every  annual  cycle.  A  composite  frequency  analy- 
sis of  extreme  annual  water  levels  on  71  of  the 
wells  shows  that  the  lowest  levels  most  frequently 
occur  in  December,  February,  or  March.  Howev- 
er, the  record  low  usually  occurs  in  August,  Sep- 
tember, or  October  during  drought.  Groundwater 
levels  most  often  peak  in  May,  April,  or  June.  In 
the  fall  they  may  peak  from  September  through 
December,  depending  upon  complexities  of  mete- 
orological, geomorphological,  and  geological  fac- 
tors. The  hydrographs  show  several  periods  of 
well-defined  peaks  and  lows.  The  groundwater 
levels  reached  peaks  in  1946,  1952,  1960,  1966, 
1973,  1979.  The  average  interval  between  these 
peaks  is  6.6  years.  The  low  levels  occurred  in  1949 
1958-59,  1964,  1970,  and  1977;  average  interval 
between  the  low  levels  is  7.0  years,  which  is  simi- 
lar to  that  for  the  high  levels.  The  trend  of  average 
annual  water  levels  has  been  generally  increasing 
since  the  late  1950's  and  is  in  general  agreement 
with  the  increasing  trend  of  precipitation.  (Lantz- 

W89-12136 
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MICROBIAL  TRANSFORMATIONS  OF 
AZAARENES  IN  CREOSOTE-CONTAMINAT- 
ED SOIL  AND  GROUND  WATER:  LABORATO- 
RY AND  FIELD  STUDIES. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B 

W89-11072 


MICROBIAL  ECOSYSTEM   IN   PETROLEUM 
WASTE  LAND  TREATMENT, 

University  of  Southern  California,  Los  Angeles. 

Environmental  Engineering  Program. 

For  primary   bibliographic  entry   see   Field   5D 

W89-11109 


DEGRADATION  OF  ATRAZINE  AND  RELAT- 
ED S-TRIAZINES. 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 


DEGRADATION  OF  CHLORINATED  AND 
NON-CHLORINATED  AROMATIC  SOLVENTS 
IN  SOIL  SUSPENSIONS  BY  PURE  BACTE- 
RIAL CULTURES. 

Groningen  Rijksuniversiteit  (Netherlands).   Dept. 

of  Biochemistry. 

For  primary   bibliographic   entry   see  Field   5G 

W89-11214 


RELATIONSHIP  OF  CATCHMENT  TOPOG- 
RAPHY AND  SOIL  HYDRAULIC  CHARAC- 
TERISTICS TO  LAKE  ALKALINITY  IN  THE 
NORTHEASTERN  UNITED  STATES, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-11253 


NITROGEN  FIXATION  AND  NITROGEN  AS- 
SIMILATION IN  A  TEMPERATE  SALINE 
ECOSYSTEM. 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

B.  Wollenweber,  and  S.  Zechmeister-Boltenstern. 
Botanica  Acta,  Vol.  102,  No.  1,  p  96-105,  February 
1989.  2  fig,  10  tab,  66  ref. 

Descriptors:  'Nitrogen  fixation,  'Saline  soils,  'Soil 
environment,  'Soil  chemistry,  Lakes,  Ecosystems, 
Microbial  degradation,  Halophytes. 

The  relationship  between  soil  microbial  activity 
and  the  nitrogen  assimilation  of  5  different  halo- 
phytes from  4  saline  sites  near  the  lake  'Neusiedler- 
see'  (Australia)   was  investigated.   Between   May 


20 


WATER  CYCLE— Field  2 
Water  In  Soils— Group  2G 


and  October  1985,  the  following  were  studied:  (1) 
nitrogen  fixation  (15N2  and  acetylene  reduction), 
(2)  N-mineralization,  (3)  several  soil  characteris- 
tics, and  (4)  in  vivo  nitrate  reductase  activity  of 
roots  and  shoots  of  these  plants.  N03(-),  organic  N 
and  carboxylate  contents  of  the  roots  and  shoots, 
as  well  as  the  effect  of  N03(-)  fertilization  on  the 
amounts  of  these  substances,  were  determined  on 
plants  growing  in  the  field  during  a  3-day  period  in 
September  1985.  Fertilization  led  to  a  decrease  in 
acetylene  reduction  activity  at  most  sites,  and  an 
increase  in  the  nitrate  reductase  activity  of  the 
shoots  of  all  plants.  Overall,  carboxylate  and  or- 
ganic nitrogen  contents  of  these  halophytes  did  not 
change  in  response  to  fertilization.  Only  in  the 
roots  of  Aster  tripolium  and  Atriplex  hastata  was 
there  a  marked  increase  in  the  nitrate  reductase 
activity  in  response  to  fertilization.  Species  grow- 
ing at  the  same  site,  such  as  Plantago  maritima  and 
Lepidium  crassifolium  showed  contrasting  levels 
of  assimilatory  activity.  Apparent  low  rates  of 
ammonification  and  nitrification  were  detected  in 
soils  from  the  four  sites.  (Author's  abstract) 
W89-11397 


HYDROGEOLOGY  OF  THE  WESTERN  PART 
OF  THE  SALT  RIVER  VALLEY  AREA,  MARI- 
COPA COUNTY,  ARIZONA. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-11484 


ANALYSIS  OF  SOIL  WATER  MOVEMENT  ON 
A  SANDY  HILLSLOPE. 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
J.  T.  McCord,  and  D.  B.  Stephens. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-182885/ 
AS,  price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report, 
February  1989.  168p,  87  fig,  8  tab,  87  ref.  USGS 
Contract  14-08-0001-G1130.  State  Project  1423660. 

Descriptors:  'Unsaturated  flow,  *Soil  water  move- 
ment, *Soil  moisture  meters,  'Hysteresis,  'Anisot- 
ropy,  Soil  water,  Finite  element  method,  Soil  mois- 
ture deficiency,  New  Mexico,  Infiltration,  Simula- 
tion analysis. 

Field  experiments  were  conducted  on  a  virtually 
unvegetated,  thinly  stratified  sand  dune  near  So- 
corro,  New   Mexico   to   determine   whether  soil 
moisture  movement  had  significant  horizontal  flow 
components.  The  site  is  in  a  semi-arid  area  where 
mean  annual  precipitation  is  about  20  cm.  The  site 
was  instrumented  with  tensiometers  and  neutron 
probe  access  tubes  to  monitor  soil  water  move- 
ment. These  instruments  show  that  near  unit  verti- 
cal hydraulic  gradients  occur  and  that  moisture 
from  infiltrated  precipitation  propagates  deep  into 
the  sand,  except  near  the  dune  crest.  A  bromide 
tracer  buried   at  different  locations  beneath  the 
dune  slope  was  found  by  core  sampling  to  have 
moved  a  significant  distance  downslope  from  the 
source.  It  appears  that  soil  moisture  does  exhibit 
horizontal  flow  components,  even  through  the  hy- 
draulic gradients  near  vertical.  A  series  of  numeri- 
cal simulations  was  conducted  to  identify  the  most 
likely  explanation  for  the  observed  field  behavior. 
The   principal   phenomena   considered   were:   (1) 
hysteresis  in  the  moisture  characteristics  curves 
which  prolongs  the  retention  of  infiltrated  water  in 
a  zone  sloping  nearly  parallel  to  the  dune  slope; 
and  (2)  anisotropy  which  is  either  constant  at  all 
saturations   or   which   increases   with   decreasing 
saturation.   A  finite  element  flow  and  transport 
code,  VAM2D,  was  modified  to  account  for  hys- 
teresis and  state-dependent  anisotropy.  Input  hy- 
draulic  properties   were   derived   from   extensive 
field    and   laboratory    characterization.    The   soil 
moisture  characteristic  curve  was  highly  hysteretic 
but  the  soil  was  only  slightly  anisotropic  at  satura- 
tion. Nevertheless,  the  simulation  of  rainfall  infil- 
tration showed  that  the  field  behavior  is  mostly 
attributed  to  state-dependent  anisotropy.  This  find- 
ing tends  to  support  recent  theories  on  anisotropy 
of  unsaturated  soil.  (USGS) 
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WATER  RELATIONS  AND  GROWTH  RE- 
SPONSES OF  UNIOLA  PANICULATA  (SEA 
OATS)  TO  SOIL  MOISTURE  AND  WATER- 
TABLE  DEPTH. 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
M.  W.  Hester,  and  I.  A.  Mendelssohn. 
Oecologia  OECOBX,  Vol.  78,  No.  3,  p  289-296, 
March  1989.  3  fig,  3  tab,  29  ref.  DNR  Cooperative 
Agreement  21 920-43 1C-79-06;  Texaco  Grant  CE- 
82-54. 

Descriptors:  'Grasses,  'Growth,  'Soil- water-plant 
relationships,  'Water  table,  'Soil  water,  Dunes, 
Waterlogging,  Flooding,  Leaves,  Drought,  Vascu- 
lar tissues,  Water  stress. 

This  study  examined  the  water  relations  and 
growth  responses  of  Uniola  paniculata  (sea  oats)  to 
(1)  three  watering  regimes  and  (2)  four  controlled 
water-table  depths.  This  study  demonstrated  that 
excessive  soil  moisture  resulting  from  inundation 
or  shallow  water-table  depth  has  a  greater  negative 
effect  on  plant  growth  than  do  low  soil  moisture 
conditions.  Waterlogging  stress  was  observed  in 
plants  grown  at  0.3  m  above  the  water  table.  This 
stress  was  relieved,  however,  at  an  elevation  of  0.9 
m  above  the  water  table.  As  the  elevation  was 
increased  from  0.9  to  2.7  m,  there  were  no  signs  of 
drought  stress  nor  a  stimulation  in  growth  due  to 
lower  soil  moisture.  It  was  concluded  that  al- 
though U.  paniculata's  moisture-conserving  traits 
adapt  it  well  to  the  dune  environment,  this  species 
can  grow  very  well  at  an  elevation  of  only  0.9  m 
above  the  water  table.  Field  measurements  of 
water-table  depth  in  three  Louisiana  populations 
averaged  about  1.3  m.  Therefore,  the  observed 
limited  distribution  of  U.  paniculata  along  the  Lou- 
isiana coast  apparently  cannot  be  explained  by 
waterlogging  stress  induced  by  the  low  dune  ele- 
vations and  the  corresponding  shallow  water-table 
depth.  (Author's  abstract) 
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VEGETATION  PATTERNS  IN  JAMES  BAY 
COASTAL  MARSHES:  II.  PHYSIOLOGICAL 
ADAPTATION  TO  SALT-INDUCED  WATER 
STRESS  IN  THREE  HALOPHYTIC  GRAMIN- 
OIDS. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  2L. 
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TRANSPORT  OF  INORGANIC  AND  NATURAL 
ORGANIC  TRACERS  THROUGH  AN  ISOLAT- 
ED PEDON  IN  A  FOREST  WATERSHED. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

P.  M.  Jardine,  G.  V.  Wilson,  R.  J.  Luxmoore,  and 
J.  F.  McCarthy. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  2,  p  317-323,  March/ April  1989.  9  fig, 
2  tab,  23  ref. 

Descriptors:  'Solute  transport,  'Soil  columns, 
'Forest  soils,  'Soil  solution,  'Soil  water,  'Tracers, 
'Forest  watersheds,  Inorganic  compounds,  Organ- 
ic compounds,  Pedons,  Soil  organic  matter,  Ions, 
Model  studies,  Mathematical  equations,  Convec- 
tion, Dispersion. 

The  transport  of  several  inorganic  ions  (Mg  (2+), 
NH4(-),  Br(-),  and  N03(-))  and  natural  dissolved 
organic  C  (DOC)  through  the  upper  1.2  m  of  an 
undisturbed  soil  block  (pedon)  isolated  from  the 
surrounding  soil  was  investigated.  The  purpose  of 
the  study  was  to  investigate  the  spatial  heterogene- 
ity and  the  rate  of  nutrient  transport  in  a  forest  soil. 
The  tracers  were  added  as  a  pulse  to  the  soil 
surface  during  saturated  flow  in  three  separate 
experiments  sequentially  involving  MgBr2, 
NH4N03,  and  DOC,  respectively.  The  temporal 
patterns  of  N03(-)  and  Br(-)  concentration  ob- 
served at  selected  profile  locations  in  the  pedon 
were  described  by  the  convective-dispersive  (CD) 
equation  using  flux-type  boundary  conditions  with 
effluent  concentrations  treat  as  flux-averaged  con- 
centrations. Skewed  breakthrough  curves  (BTC) 
indicative  of  preferential  flow  were  obtained  at  all 
measurement  positions.  Model-fitted  velocities  (v) 


agreed  well  with  saturated  infiltration  rates  estab- 
lished in-situ  for  soils  of  the  adjacent  forest  water- 
shed. Although  the  CD  equation  could  describe 
the  temporal  mobility  of  the  non-reactive  Br(-)  and 
N03(-)  tracers  at  any  given  point  in  the  pedon,  it 
could  not  adequately  describe  the  tracer  concen- 
tration profiles  with  depth  at  selected  times  after 
tracer  addition.  Observed  BTCs  for  Mg(2+), 
NH4(+),  and  DOC  indicated  that  these  tracers 
were  reactive  with  the  soil  but  also  demonstrated 
that  a  significant  quantity  of  these  tracers  moved 
through  the  soil  via  preferential  flow.  The  tempo- 
ral patterns  for  reactive  tracer  movement  through 
the  pedon  could  be  modeled  with  the  CD  equation 
when  adsorption  was  reversible.  (Author's  ab- 
stract) 
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ESTIMATION  OF  UNSATURATED  HYDRAU- 
LIC CONDUCTIVITY  FROM  FIELD  SORPTI- 
VTTY  MEASUREMENTS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
I.  White,  and  K.  M.  Perroux. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  2,  p  324-329,  March/ April  1989.  4  fig, 
4  tab,  24  ref.  AWRAC  Grant  84/157,  National  Soil 
Conservation  Program  Grant  87/12. 

Descriptors:  'Unsaturated  flow,  'Hydraulic  con- 
ductivity, 'Diffusivity,  'Soil  porosity,  'Sorption, 
•Soil  water,  Model  studies,  Interstitial  water,  Cap- 
illary water,  Soil  water  suction. 

Measurement  or  estimation  of  the  unsaturated  hy- 
draulic conductivity  of  soils,  K(psi),  is  of  central 
importance  to  the  understanding  of  soil-water 
flows  in  many  areas  of  hydrology  and  agriculture. 
Approximations  are  derived  relating  K(psi)  to 
sorptivity,  measured  over  a  range  of  negative 
supply  pressures.  The  approximations  are  tested 
against  the  Green-Ampt,  Knight,  and  Broadbridge- 
White  models  of  soil  hydraulic  properties.  The  lat 
model  covers  the  range  form  a  Green-Ampt  like 
model  to  the  weakly  nonlinear  Knight  model.  One 
fifth  derived  approximations  is  found  to  give 
K(psi)  accurate  to  within  5  percent  over  the  entire 
range  of  soil-water  potential  and  the  full  range  of 
the  single  Broadbridge-White  model  parameter. 
Comparison  of  estimates  of  K(psi)  using  this  ap- 
proximation with  conventionally  determined 
K(psi)  for  repacked  and  intact  soil  samples  showed 
good  agreement.  In  an  application  of  the  tech- 
nique, measurements  of  sorptivity  were  used  to 
identify  the  effect  of  rain,  falling  at  the  end  of  a 
severe  drought,  on  K(psi)  of  the  surface  soil.  These 
measurements  were  adapted  to  pinpoint  the 
changes  in  characteristic  pore  size  brought  about 
by  the  rain.  In  addition,  it  is  shown  how  the 
macroscopic  capillary  length  of  a  soil  may  be 
estimated  from  sorptivity  measurements  at  any 
supply  pressure.  One  of  the  principal  advantages  of 
the  technique  is  that  measurements  of  sorptivity 
sample  shallow  soil  depths.  The  technique,  there- 
fore, is  suited  to  layered  soils,  shallow  surface  soils 
and  soil  tillage  studies.  (Author's  abstract) 
W89- 11570 


EFFECT  OF  ACCESS  HOLE  PROPERTIES  ON 
SOIL  WATER  CONTENT  DETERMINATION 
BY  NEUTRON  THERMALIZATION. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  7B. 
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SIMPLE  APPROXIMATE  EQUATION  TO 
CALCULATE  DIFFUSIVITIES  FROM  ONE- 
STEP  OUTFLOW  EXPERIMENTS, 

Agricultural  Coll.   of  Athens  (Greece).   Lab.   of 

Agricultural  Hydraulics. 

J.  D.  Valiantzas. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  53,  No.  2,  p  342-349,  March/April  1989.  11 

fig,  15  ref. 

Descriptors:  'Mathematical  studies,  'Diffusivity, 
'Soil  water,  'Soil  porosity,  'Outflow,  Mathemati- 
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cal    equations,    Numerical    analysis,    Hydrologic 
properties. 

Gardner's  approximation  for  determining  soil 
water  diffusivities  (D(theta)),  from  one-step  out- 
flow experiments  may  deviate  significantly  from 
actual  D(theta)  values.  By  the  systematic  analysis 
of  a  weighting  function  that  corrects  the  Gardner's 
solution,  a  new  simple  and  accurate  equation  is 
derived.  Numerical  outflow  experiments  were  per- 
formed for  a  variety  of  arbitrary  D(theta)  functions 
to  demonstrate  the  validity  of  the  equation.  Results 
indicate  that  the  suggested  procedure  is  applicable 
even  for  nonlinear  In  (D(theta))  functions  and  is 
more  accurate  than  other  previous  methods.  The 
present  equation  has  been  applied  to  analyze  one- 
step  outflow  experiments  in  two  soils.  Numerical 
predictions  of  the  outflow  volumes  were  in  good 
agreement  with  laboratory  measurements.  (Au- 
thor's abstract) 
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EFFECT  OF  LOW  ELECTROLYTE  CONCEN- 
TRATION ON  HYDRAULIC  CONDUCTIVITY 
OF  CLAY-SAND-HYDROXY  POLYMERS  SYS- 
TEMS. 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

R.  Keren,  and  M.  J.  Singer. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  53,  No.  2,  p  349-355,  March/April  1989.  9  fie, 

13ref.  e 

Descriptors:  *Soil  types,  *Soil  chemistry,  *Soil 
water,  'Groundwater  movement,  "Hydraulic  con- 
ductivity, 'Soil  structure,  'Electrolytes,  "Soil 
physical  properties,  Soil  horizons,  Polyelectro- 
lytes,  Iron,  Aluminum,  Heavy  metals,  Adsorption, 
Clays,  Sand,  Polymers. 

Iron  and  Al  oxides  are  ubiquitous  in  soils  and  have 
profound  effects  on  soil  structure.  The  objectives 
of  this  study  were  to  (1)  determine  the  effect  of  Fe 
or  Al-polymers  on  saturated  hydraulic  conductivi- 
ty (HC)  of  smectite-sand  mixtures  at  different  per- 
centages  of  the   clay   cation   exchange   capacity 
(CEC)  at  different  sodium  adsorption  ratios  (SAR) 
and  solution  electrical  conductance  (EC),  and  (2) 
determine  the  reason  for  the  observed  effect.  The 
HC  of  5  percent  smectite,  95  percent  acid  washed 
quartz  sand  (0.1  to  0.5  mm  diam.)  with  and  without 
polymer   additions   was   determined   by   leaching 
with  SAR  5,  10,  or  20  and  eC  500,  100,  50,  10,  5,  3, 
2,  1  solutions,  and  distilled  water  (DW)  at  pH  7.5. 
The  HC  of  clay  leached  with  SAR  5  solution 
decreased  with  a  reduction  in  solution  concentra- 
tion from  500  to  1  mol  sub  c/cu  m,  after  which 
clay  was  leached  from  the  system  and  HC  in- 
creased. No  clay  was  leached  from  the  column  in 
the  presence  of  hydroxy-Al  polymers  in  excess  of 
25  percent  of  clay  CEC.  Little  HC  reduction  oc- 
curred at  SAR  10  in  the  presence  of  hydroxy-Al 
polymers.  At  SAR  20,  HC  of  the  clay-sand  mix- 
tures decreased  greatly,  but  no  clay  was  observed 
in  the  leachate.  Hydroxy-Fe  polymers  produced 
similar  effects,  but  to  a  lesser  extent.  The  presence 
of  hydroxy-Fe  polymers  equivalent  to  50  percent 
of  CEC  was  insufficient  to  prevent  clay  dispersion 
and  removal  from  the  column  when  SAR  5  solu- 
tion of  1  mol  sub  c  /cu  m  was  replaced  by  DW.  At 
100  percent  of  CEC,  Fe  prevented  clay  dispersion 
when  leached  with  SAR  5,  10,  and  20  solutions. 
Iron  was  not  as  effective  as  Al-polymers  in  pre- 
venting reduction  of  HC  at  SAR    10.   The  Al- 
polymers  appeared  to  be  more  effective  than  the 
Fe-polymers  because   they   bound   clay   particles 
into  larger  stable  microaggregates  than  did  the  Fe 
polymers.  A  smaller  percent  of  particles  <  2  mi- 
crons was  measured  in  the  Al-treated  clay  than  the 
Fe-treated  clay.  Both  treatments  increased  the  size 
of  stable  microaggregates  compared  to  the  untreat- 
ed clay.  (Author's  abstract) 
W89- 11573 


PEDOGENIC  CARBONATES  IN  A  CALCIA- 
QUOLL  ASSOCIATED  WITH  A  RECHARGE 
WETLAND. 

Dow  Chemical  U.S.A.,  Midland,  MI. 

J.  A.  Knuteson,  J.  L.  Richardson,  D.  D.  Patterson, 

and  L.  Prunty. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Vol.  53,  No.  2,  p  494-499,  March/April  1989.  4  fie 

2  tab,  15ref.  6 

Descriptors:  *Soil  chemistry,  •Wetlands,  *Soil  ho- 
rizons, 'Carbonates,  *Soil  water,  "Groundwater 
recharge,  "Geohydrology,  "Calcium  compounds, 
Hydraulic  conductivity,  Soil-water-plant  relation- 
ships, North  Dakota. 

Calcic  horizon  formation  was  studied  in  an  Aerie 
Calciaquoll  (Bearden  series)  adjacent  to  an  occa- 
sionally ponded  Typic  Argiaquoll  (Lindaas  series) 
on  the  Lake  Agassiz  Plain  of  eastern  North 
Dakota.  Carbonates  in  the  Calciaquoll  accumulat- 
ed from  groundwater  additions.  Soil  water  moni- 
toring during  a  year  with  near-normal  rainfall  and 
temperatures  showed  that  an  upward  soil  water 
flux  existed  during  a  13-wk  period  from  late  spring 
through  midsummer.  Unsaturated  hydraulic  con- 
ductivity (UHC)  values  indicated  that  the  2BC 
horizon  controlled  upward  water  flux  in  this  soil. 
Upward  water  movement  through  this  horizon 
during  the  14-wk  period  was  estimated  to  be  36 
mm.  In  late  summer,  evapotranspirative  demand 
far  exceeded  the  UHC  of  the  horizon.  As  the  soil 
dried,  UHC  values  were  further  reduced.  Assum- 
ing time  of  soil  formation  of  4000  to  9000  yr  and 
detrital  carbonate  mineral  levels  of  10  to  15  per- 
cent by  weight,  annual  additions  of  calcium  car- 
bonate equivalent  (CCE)  to  the  calcic  horizon 
range  from  0.1  to  0.2  mol/sq  m-yr  in  this  soil, 
based  on  the  amount  of  carbonate  in  the  calcic 
horizon.  Annual  average  levels  of  CCE  in  rising 
groundwater  must  be  between  2.6  and  8.2  mmol/ 
kg  for  the  observed  amount  of  carbonate  to  accu- 
mulate. The  current  amount  of  CCE  in  calcic 
horizon  soil  solution,  as  estimated  by  mathemati- 
cally concentrating  saturation  past  soluble  ions  to 
the  observed  constant  water  content,  was  3.5 
mmol/kg,  a  value  within  the  range  estimated.  (Au- 
thor's abstract) 
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INCUBATION  STUDIES  OF  THE  FATE  OF 
ORGANIC  NITROGEN  IN  SOILS  AMENDED 
WITH  ACTIVATED  SLUDGE. 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 
(Israel).  Inst,  of  Soil  and  Water. 
For  primary  bibliographic  entry  see  Field  5E 
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SULFUR  SPECIATION  IN  SOME  CHESA- 
PEAKE BAY  TIDAL  MARSH  SOILS. 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

K.  C.  Haering,  M.  C.  Rabenhorst,  and  D.  S. 
Fanning. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  2,  p  500-505,  March/April  1989.  5  fie, 
5  tab,  21  ref.  6 

Descriptors:  "Chemical  speciation,  "Water  chemis- 
try, "Marshes,  "Tidal  marshes,  "Muck  soils,  "Soil 
chemistry,  "Chesapeake  Bay,  "Soil  profiles, 
"Sulfur,  Pyrite,  Iron,  Estuaries,  Sulfates,  Soil  clas- 
sification. 

In  order  to  study  S  compounds  and  processes  in 
Chesapeake  Bay  marshes,  Sulfihemist  profiles  were 
sampled  along  a  transect  from  inland  to  streamside 
marsh  areas  of  Cedar  Creek  Marsh  and  in  seven 
marshes  along  the  Nanticoke  River  in  Dorchester 
County,  MD.  In  both  areas,  higher  concentrations 
of  pyrite  were  found  in  areas  that  received  Fe 
inputs  from  tidal  overwash  or  from  diffusion  from 
mineral  layers  within  the  profile.  Pyrite  accumula- 
tion was  favored  in  streamside  profiles  that  were 
subjected  to  frequent  tidal  flushing.  Pyrite  was  the 
major  form  of  S  in  most  of  the  organic  horizons  of 
the  Cedar  Creek  streamside  pedons  and  in  several 
of  the  Nanticoke  pedons.  Organic  S  was  the  major 
form  of  S  in  the  Cedar  Creek  inland  pedons.  In 
both  study  areas,  organic  C  was  correlated  with 
total  S,  apparently  because  of  the  S  associated  with 
organic  materials  and  the  ability  of  organic  matter 
to  hold  sulfate-containing  tidal  water.  High  total  S 
values  were  found  to  be  indicators  of  areas  of 
organic  S  accumulation.  Pyrite  content  was  not 
significantly  correlated  with  total  S  or  organic  C. 
Identification  of  'sulfidic  materials'  for  purposes  of 
soil  classification  should  be  based  on  analysis  of 
pyrite  S,  as  total  S  may  be  a  poor  estimate  of 
oxidizable  sulfides.  (Author's  abstract) 
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SOIL  MACROPORE  SIZE  DISTRIBUTION 
FROM  WATER  BREAKTHROUGH  CURVES. 

Costa  Rica  Univ.,  San  Jose.  Dept.  of  Agricultural 

Engineering. 

R.  Radulovich,  E.  Solorzano,  and  P.  Soiling. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Vol.  53,  No.  2,  p  556-559,  March/April  1989.  3  fig' 

24  ref. 

Descriptors:  "Soil  porosity,  "Hydraulic  properties, 
"Soil  water,  "Pore  size,  Pores,  Distribution  pat- 
terns, Mathematical  studies,  Costa  Rica. 

A  new  method  for  characterizing  macropore  size 
distribution  is  presented  for  a  well-aggregated  Oxic 
Dystropept  at  La  Selva,  Costa  Rica,  known  to 
exhibit  macropore  flow.  Samples  were  taken  as 
undisturbed  cores  from  a  secondary  forest  and  an 
abandoned  pasture.  The  method  is  based  on  hy- 
draulic principles,  including  the  Poiseulle  equation, 
and  on  water  breakthrough  curves  obtained  by 
timing  and  measuring  water  flow  through  the 
cores  from  a  drained  state  (simulating  field  capac- 
ity) to  a  saturated  steady-state  flow  condition.  Ap- 
plication of  the  method  to  the  La  Selva  soil  (0  to 
20-cm  depth)  yielded  macropore  radii  between  50 
and  200  microns,  with  a  peak  between  80  and  140 
microns.  The  macropore  size  distributions  calculat- 
ed from  moisture  release  curves  to  yield  a  set  of 
complete  pore  size  distributions.  The  method  is 
simple,  and  the  results  are  based  on  dynamic  meas- 
urements, making  them  more  applicable  to  flow 
models.  (Author's  abstract) 
W89-11577 


PREDICTING  OIL  INFILTRATION  AND  RE- 
DISTRIBUTION IN  UNSATURATED  SOTLS. 

Battelle   Memorial   Inst.,   Richland,   WA.   Pacific 
Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 11578 


GEOGRAPHICAL  DISTRIBUTION  OF  SOIL 
MOISTURE  IN  THE  SOUTHWESTERN  PART 
OF  JAPAN, 

Yamagata  Univ.  (Japan).  Faculty  of  General  Edu- 
cation. 
T.  Aoyama. 

Bulletin  of  Yamagata  University,  Natural  Science 
YDKSAH,  Vol.  12,  No.  2,  p  183-189,  January 
1989.  4  fig,  1  tab,  9  ref. 

Descriptors:  "Japan,  "Soil  water,  "Meteorological 
data  collection,  "Climates,  Wet  climates,  Distribu- 
tion patterns,  Arid  climates,  Monthly  distribution, 
Seasonal  variation,  Hydrologic  maps,  Topography, 
Coasts,  Basins,  Vegetation,  Land  use. 

The  distribution  of  soil  moisture  in  the  southeast- 
ern part  of  Japan  is  discussed.  Soil  moisture  was 
evaluated  by  means  of  bookkeeping  procedures 
based  on  the  Thornthwaite  system.  The  meteoro- 
logical data  used  in  this  study  were  obtained  for  a 
period  of  16  years  from  1967  to  1982  at  415  stations 
throughout  the  area.  According  to  the  concept  of 
Russel's  climatic  years,  the  monthly  values  of  soil 
moisture  were  annually  elevated  and  summed  up 
for  the  16-year  period  to  get  the  mean  values  of 
individual  months.  In  the  major  part  of  southwest- 
ern Japan,  the  pattern  of  soil  moisture  content 
shows  both  wet  and  dry  seasons.  Soil  is  fully  wet 
from  February  to  April.  A  decrease  of  soil  mois- 
ture begins  in  May  and  continues  to  December  or 
January.  The  decrease  and  regional  difference  of 
soil  moisture  amount  becomes  particularly  conspic- 
uous from  July  through  October.  In  August,  soil 
moisture  reaches  the  minimum  amount  in  most 
places.  Monthly  distribution  maps  of  soil  moisture 
were  presented  for  July  through  October.  These 
maps  reveal  two  types  of  dry  regions  influenced  by 
topographic  factors.  One  is  a  coastal  region  along 
the  inland  sea  or  bay,  and  the  other  is  basin  areas. 
The  distribution  maps  of  the  soil  moisture  that 
were  demonstrated  in  a  series  of  reports  by  the 
present  author  may  provide  basic  data  for  such 
studies  as  vegetation  and  land  use.  (Author's  ab- 
stract) 
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W89-11587 


SORPTION  OF  2,3,7,8-TETRACHLORODI- 
BENZO-P-DIOXTN  FROM  WATER  BY  SUR- 
FACE SOILS. 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 11594 


RELATIONSHIP  BETWEEN  SUBSURFACE 
BIODEGRADATION  RATES  AND  MICROBIAL 
DENSITY.  ^ 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  ot 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3B. 

W89-11617 

EVALUATION  OF  ELECTROMAGNETIC  TO- 
MOGRAPHY TO  MAP  IN  SITU  WATER  IN 
HEATED  WELDED  TUFF. 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-11752 

GENERALIZED  TWO-DIMENSIONAL  ANA- 
LYTICAL SOLUTION  FOR  HYDRODYNAMIC 
DISPERSION  rN  BOUNDED  MEDIA  WITH 
THE  FIRST-TYPE  BOUNDARY  CONDITION 
AT  THE  SOURCE, 

International  Technology  Corp.,  Monroeville,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-U755 


WETTING  FRONT  INSTABILITY:  1.  THEO- 
RETICAL DISCUSSION  AND  DIMENSIONAL 
ANALYSIS. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 

R.  J.  Glass,  J.-Y.  Parlange,  and  T.  S.  Steenhuis. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  6,  p  1187-1194,  June  1989.  2  fig,  24  ref.  EPA 
Grant  R81-2919-01-0. 

Descriptors:  'Path  of  pollutants,  *Underground 
waste  disposal,  *Unsaturated  flow,  *Soil  water, 
•Infiltration,  *Wetting  front,  Unstable  systems,  Di- 
mensional analysis,  Vadose  water,  Porous  media, 
Groundwater  movement,  Mathematical  studies, 
Stability  analysis,  Wetting. 

Highly  nonuniform  moisture  and  solute  transport 
in  sandy  soils  has  long  been  noted.  A  mechanism 
for  nonuniform  transport  is  an  instability  in  the 
infiltration  flow  itself,  or  wetting  front  instability. 
When  a  wetting  front  becomes  unstable,  'fingers' 
form  and  move  down  through  the  vadose  zone  to 
the  phreatic  surface,  bypassing  much  of  the  unsatu- 
rated porous  medium.  A  theoretical  framework  for 
wetting-front  instability  has  been  developed 
through  classical  dimensional  analysis.  Relation- 
ships between  system  parameters  and  initial/ 
boundary  conditions  and  unstable  flow  field  behav- 
ior, as  characterized  by  finger  width  and  finger 
velocity,  are  derived.  The  scaling  theory  of  Miller 
and  Miller,  published  in  1956,  is  used  to  generalize 
these  relationships  to  similar  porous  media  with 
different  mean  grain  sizes  and  show  the  effects  of 
coarseness  and  fluid  properties.  Other  formulations 
for  finger  width,  derived  through  linear  stability 
analysis,  are  examined  to  arrive  at  possible  func- 
tional forms  not  yielded  by  dimensional  analysis. 
(See  also  W89-1 1761)  (Author's  abstract) 
W89- 11760 


WETTING  FRONT  INSTABILITY:  2.  EXPERI- 
MENTAL DETERMINATION  OF  RELATION- 
SHIPS BETWEEN  SYSTEM  PARAMETERS 
AND  TWO-DIMENSIONAL  UNSTABLE  FLOW 
FIELD  BEHAVIOR  IN  INITIALLY  DRY 
POROUS  MEDIA. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 

R.  J.  Glass,  T.  S.  Steenhuis,  and  J.-Y.  Parlange. 
Water  Resources  Research  WRERAO,  Vol.  25, 


No.  6,  p  1195-1207,  June  1989.  18  fig,  1  tab,  11  ref. 
EPA  R8 1-29 19-0 1-0. 

Descriptors:  *Path  of  pollutants,  'Underground 
waste  disposal,  'Unsaturated  flow,  *Soil  water, 
•Infiltration,  *Wetting  front,  Soil  physical  proper- 
ties, Particle  size,  Unstable  systems,  Dimensional 
analysis,  Vadose  water,  Porous  media,  Ground- 
water movement,  Mathematical  studies,  Stability 
analysis,  Wetting. 

The  stability  of  a  given  vertical  infiltration  system 
is  a  function  of  the  expected  'finger'  width  in  two- 
dimensional  systems  (or  diameter  in  three  dimen- 
sions) calculated  for  the  layer  and  the  maximum 
horizontal  width  (or  diameter)  of  the  system.  If  the 
finger  width  is  less  than  the  width  of  the  system, 
instability  is  expect,  whereas  for  a  finger  width 
greater  than  or  equal  to  the  maximum  system 
width,  the  system  is  stable.  Dimensional  analysis 
was  used  to  guide  experimental  studies.  When  a 
wetting  front  passes  from  a  fine-textured  layer  of 
initially  dry  sand  into  an  underlying  coarse  layer, 
the  front  breaks  into  fingers.  A  specially  developed 
vertical  slablike  chamber  and  associated  techniques 
were  developed  for  the  study  of  such  fingering. 
The  flow  rate  through  the  system  is  systematically 
varied  by  using  different  mean  grain  size  separates 
for  the  upper  layer  (the  same  coarse  separate  being 
used  for  the  bottom  layer).  Relationships  between 
finger  width,  propagation  velocity,  moisture  con- 
tent, and  flow  rate  through  individual  fingers  were 
determined  experimentally  and  related  to  the  prop- 
erties of  the  bottom  layer  and  the  flow  rate 
through  the  system.  The  results  differed  from 
those  found  in  an  earlier  experimental  study,  which 
used  different  techniques  for  sample  preparation. 
Results  obtained  here  agreed  with  the  formulation 
derived  previously  using  linear  stability  analysis. 
(See  also  W89-1 1760)  (Author's  abstract) 
W89-U761 


PHYSICALLY  BASED  MODEL  OF  HETERO- 
GENEOUS HILLSLOPES:  1.  RUNOFF  PRO- 
DUCTION, 

Lancaster  Univ.  (England).  Centre  for  Research 

on  Environmental  Systems. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-11763 

PHYSICALLY  BASED  MODEL  OF  HETERO- 
GENEOUS HILLSLOPES:  2.  EFFECTIVE  HY- 
DRAULIC CONDUCnvnTES, 

Lancaster  Univ.  (England).  Centre  for  Research 

on  Environmental  Systems. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-11764 

MODELING  ONE-DIMENSIONAL  INFILTRA- 
TION INTO  VERY  DRY  SOILS:  1.  MODEL  DE- 
VELOPMENT AND  EVALUATION. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Mechanical  Engineering. 

R.  G  Hills,  I.  Porro,  D.  B.  Hudson,  and  P.  J. 

Wierenga. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  6,  p  1259-1269,  June  1989.  4  fig,  2  tab,  22  ref. 

USNRC     Project    TD-2049     and     EPA     Grant 

R8 11862-02-0. 

Descriptors:  *  Infiltration,  *Model  studies,  Dry 
soils,  Supercomputers,  Algorithms,  Mathematical 
models,  Computer  models,  Saturated  flow,  Soil 
water,  Mathematical  equations. 

One  of  the  more  difficult  water  flow  problems  to 
model,  from  a  numerical  point  of  view,  is  infiltra- 
tion into  very  dry  soils.  The  presence  of  very  steep 
pressure  gradients  combined  with  the  large  field 
scales  leads  to  algorithms  that  are  very  central 
processing  unit  (CPU)-intensive.  A  water  content- 
based  algorithm  has  been  developed  that  is  suitable 
for  modeling  one-dimensional  unsaturated  flow 
into  layered  soils.  It  is  shown  that  this  algorithm  is 
a  numerical  approximation  of  a  general  form  of  the 
Richards  equation.  The  computational  effects  of 
this  algorithm  are  compared  with  that  of  two 
pressure  head  (h)-based  finite  difference  water 
flow  algorithms  using  several  test  problems.  The 
mass  balance  errors  for  the  noniterative  water  con- 


Water  In  Soils— Group  2G 

tent  formulation  are  of  the  order  of  machine 
round-off  error  for  most  applications.  For  soils 
with  fairly  wet  initial  conditions  (h  approximately  - 
100  cm  H20),  the  water  content  formulation  re- 
quires approximately  the  same  CPU  time  as  the 
faster  of  the  two  pressure  head  formulations.  For 
very  dry  soils  (h  =  -1000  to  -50,000  cm  H20),  the 
CPU  time  required  for  the  water  content  formula- 
tion is  not  a  function  of  the  initial  water  content  of 
the  soil,  whereas  the  CPU  time  required  for  the 
pressure  head  formulation  strongly  increases  with 
decreasing  initial  water  content.  Because  of  this 
lack  of  sensitivity  to  initial  conditions,  the  water 
content-based  algorithm  is  1-3  orders  of  magnitude 
faster  than  the  pressure  head-based  algorithms 
when  applied  to  infiltration  in  very  dry  soils.  The 
water  content  algorithm  is  not  suitable  for  com- 
bined saturated-unsaturated  or  near-saturated  flow, 
which  may  be  present  because  of  local  heterogene- 
ities in  the  soil.  In  addition,  the  water  content- 
based  algorithm  cannot  handle  positive  pressure 
upper  boundary  conditions  such  as  those  associat- 
ed with  ponded  surface  water.  (See  also  W89- 
1 1768)  (Author's  abstract) 
W89- 11767 


MODELING  ONE-DIMENSIONAL  INFILTRA- 
TION INTO  VERY  DRY  SOILS:  2.  ESTIMA- 
TION OF  THE  SOIL  WATER  PARAMETERS 
AND  MODEL  PREDICTIONS. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Mechanical  Engineering. 

R.  G.  Hills,  D.  B.  Hudson,  I.  Porro,  and  P.  J. 

Wierenga. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  6,  p  1271-1282,  June  1989.  10  fig,  2  tab,  45  ref. 

NRC  Project  TD-2049  and  EPA  Grant  R-811862- 

02-0. 

Descriptors:  *Infiltration,  *Model  studies,  Dry 
soils,  Algorithms,  Mathematical  models,  Computer 
models,  Saturated  flow,  Soil  water,  Mathematical 
equations,  Lysimeters,  Performance  evaluation. 

Using  a  water  content-based,  one-dimensional 
finite  difference  algorithm  developed  previously, 
infiltration  into  a  6-m  lysimeter  column  containing 
alternate  layers  of  air-dried  clay  loam  and  sand  was 
modeled.  The  van  Genuchten  equation  was  used  to 
model  the  pressure  head  (h)-volumetric  water  con- 
tent (theta)  relationship  and  both  Campbell's  and 
Mualem's  equations  were  used  to  model  the  hy- 
draulic conductivity  (K)-theta  relationship.  Several 
sets  of  model  parameters  were  estimated  using  data 
generated  from  various  combinations  of  laboratory 
drainage  experiments,  laboratory  measurements  of 
saturated  hydraulic  conductivity,  lysimeter  obser- 
vations of  initial  conditions,  and  lysimeter  observa- 
tions of  water  redistribution.  Predictions  of  infiltra- 
tion based  on  field  distribution  gave  the  best  agree- 
ment with  the  observed  infiltration  into  the  lysime- 
ter. The  use  of  Campbell's  K-theta  relationship 
resulted  in  closer  agreement  between  the  infiltra- 
tion model  predictions  and  the  lysimeter  observa- 
tions than  did  the  use  of  Mualem's  K-theta  equa- 
tion. The  results  show  that  infiltration  model  pre- 
dictions for  a  carefully  controlled  field-scale  lysim- 
eter are  very  sensitive  to  the  field  and  laboratory 
techniques  used  to  estimate  the  soil  water  param- 
eters. (See  also  W89- 11767)  (Author's  abstract) 
W89-11768 


PREDICTION  OF  PHOSPHATE  TRANSPORT 
IN  SMALL  COLUMNS  WITH  AN  APPROXI- 
MATE SORPTION  KINETICS  MODEL. 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Plant  Nutrition. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11775 


APPROXIMATE  SOLUTION  FOR  ONE-DI- 
MENSIONAL ABSORPTION  IN  UNSATURAT- 
ED POROUS  MEDIA, 

California  Univ.,  Berkeley.   Earth  Sciences  Div. 
R.  W.  Zimmerman,  and  G.  S.  Bodvarsson. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  6,  p  1422-1428,  June  1989.  7  fig,  26  ref.  U.S. 
DOE  Contract  DE-AC03-76SF00098. 
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Group  2G— Water  In  Soils 

Descriptors:  'Nevada,  *Porous  media,  •Infiltra- 
tion, 'Absorption,  *Unsaturated  flow,  Mathemati- 
cal analysis,  Boundary  layer  method,  Integral 
method,  Yucca  Mountain,  Topopah  Spring,  Radio- 
active waste  disposal,  Volcanic  tuff,  Saturation 
profiles. 

The  'boundary  layer'  or  'integral'  method  was  used 
to  derive  a  closed-form  approximate  solution  for 
one-dimensional  absorption  of  water  in  an  unsatu- 
rated porous  medium  whose  characteristic  curves 
are  of  the  van  Genuchten  type.  In  this  approach  an 
assumed  saturation  profile  is  substituted  into  the 
governing  equation  and  integrated  from  the  bound- 
ary out  to  the  wetting  front.  This  yields  closed- 
form  solutions  for  the  front  location  and  the  instan- 
taneous liquid  flux  of  the  boundary.  The  accuracy 
of  this  solution  in  predicting  the  flux,  as  deter- 
mined by  comparison  with  numerical  solutions  uti- 
lizing a  Boltzmann-type  transformation,  is  always 
within  15%,  for  any  value  of  the  initial  saturation. 
As  an  example  of  the  use  of  this  approximate 
solution,  saturation  profiles  were  calculated  for 
absorption  into  the  Topopah  Spring  volcanic  tuff 
at  Yucca  Mountain,  Nevada,  the  site  of  the  pro- 
posed nuclear  waste  repository.  (Author's  abstract) 
W89-11781 


SEEPAGE  EXCLUSION  PROBLEM  FOR 
SLOPING  CYLINDRICAL  CAVITIES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
J.  R.  Philip. 

Water  Resources  Research  WRERAO,  Vol.  25 
No.  6,  p  1447-1448,  June  1989.  2  ref. 

Descriptors:  *  Infiltration,  'Unsaturated  flow, 
'Seepage,  'Groundwater  movement,  'Mathemati- 
cal analysis,  'Unsaturated  flow,  Geometry,  Slop- 
ing cylinders,  Tunnels,  Cavities,  Porous  media, 
Slopes. 

Solutions  of  the  seepage  exclusion  problem  for 
sloping  cylinders  of  arbitrary  cross  section  are 
deduced  from  those  of  horizontal  cylinders.  The 
three-dimensional  flow  field  around  sloping  cylin- 
ders may  be  specified  by  two  scalar  functions  of 
two  space  coordinates.  The  liability  of  sloping 
cylinders  to  water  entry  from  downward  unsatu- 
rated seepage  decreases  as  the  inclination  of  the 
cylinder  axis  to  the  horizontal  increases.  (Author's 
abstract) 
W89- 11784 


MATHEMATICAL  ANALYSIS  OF  ARTIFICIAL 
RECHARGE  FROM  BASINS. 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  4B 

W89- 11803 


DETECTION  OF  SUBSURFACE  GASOLINE 
CONTAMINATION  IN  NEW  ENGLAND  GLA- 
CIATED TERRAIN  USING  SOIL  GAS  SURVEY- 
ING. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 11952 


IMPROVED  FIELD  TECHNIQUES  FOR  HY- 
DRAULIC PROPERTIES  OF  SOILS. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 11968 


FIELD     INVESTIGATION     OF    MACROFEA- 
TURES  IN  COMPACTED  SOIL. 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 12026 


DESIGN   AND   CONSTRUCTION   OF  EFFEC- 
TIVE SOIL  LINERS. 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 


For   primary   bibliographic   entry   see   Field   5G 
W89- 12029 


ORGANIC  FLUID  EFFECTS  UPON  BENTON- 
ITE. 

Bentec,  Ferndale,  MI. 

For  primary   bibliographic   entry  see   Field   5G 

W89- 12031 


USE  OF  AN  INSTRUMENTED  CONE  PENE- 
TROMETER IN  MONITORING  LAND  DIS- 
POSAL SITES. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 12060 


APPLICATIONS  OF  FIELD  HEADSPACE 
ANALYSIS  AND  SOIL  GAS  ANALYSIS  USING 
AN  ORGANIC  VAPOR  METER  TO  ASSIST  IN 
IDENTIFYING  LABORATORY  SAMPLE  LO- 
CATIONS. 

Storch  Engineers,  Florham  Park,  NJ. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 12061 


ENHANCED  VOLATILIZATION  FOR  REMOV- 
AL OF  HAZARDOUS  WASTE  FROM  SOIL. 

Midwest  Water  Resource,  Inc.,  Charlotte,  MI. 
For  primary  bibliographic   entry   see   Field   5G. 
W89- 12064 


EVALUATIONS  OF  COLLAPSE  SUSCEPTIBIL- 
ITY IN  ALLUVIAL  FAN  DEPOSITS-TOW AOC, 
CANAL,  REACH  2,  TOWAOC,  COLORADO. 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Re- 
search and  Lab.  Services. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-12138 


2H.  Lakes 


ESTIMATION  OF  UNBALANCED  BACTERIAL 
GROWTH  IN  INHIBITORY  ENVIRONMENTS 
BY  PHYSIOLOGICAL  ASSESSMENT. 

Kanazawa  Univ.  (Japan).  Dept.  of  Chemical  Engi- 
neering. 
T.  Chohji. 

Water  Science  and  Technology  WSTED4,  Vol 
20,  No.  1 1/12,  p  53-59,  1988.  6  fig,  8  ref. 

Descriptors:  'Aquatic  environment,  'Wastewater 
treatment,  'Limnology,  'Bacterial  analysis,  'Bac- 
terial physiology,  'Growth  rates,  Microorganisms, 
Bacteria,  Temperature  effects,  Microenvironment, 
Adaptation,  Estimating,  Inhibition,  Wastewater. 

The  kinetic  response  of  bacterial  growth  to  an 
inhibitor  concentration  and/or  environmental  tem- 
perature changes  was  investigated.  Microorga- 
nisms have  a  physiological  state  that  adapts  to  a 
given  environment,  and  they  need  a  process  to 
transfer  to  a  new  physiological  state  when  the 
environmental  condition  changes.  As  an  index  of 
the  physiological  state,  the  cellular  mass  at  the 
time  of  the  initiation  of  the  deoxyribonucleic  acid 
(DNA)  replication  was  chosen.  From  this  view- 
point, a  simple  relation  between  the  unbalanced 
growth  behavior  and  the  physiological  state  is 
proposed  to  be  able  to  describe  unbalanced  growth 
under  inhibitory  and  temperature  changes.  Apply- 
ing this  relation  and  using  ethanol  as  an  inhibitor, 
the  calculated  values  of  unbalanced  growth  after 
changes  of  ethanol  concentration  and/or  tempera- 
ture could  simulate  the  experimental  data  with 
high  accuracy.  This  method  might  also  be  applica- 
ble for  forecasting  profiles  of  unbalanced  growth 
in  environmental  water  or  wastewater,  which  con- 
tains complex  or  unknown  materials.  (Author's 
abstract) 
W89- 11077 


KINETICS  OF  ACETATE  AND  METHANOL 
CONVERSION  INTO  METHANE  IN  EUTRO- 
PHIC  SEDIMENTS  AND  ITS  APPLICATION 
IN  ANAEROBIC  SYSTEMS. 


Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
M.  Naguib. 

Water  Science  and  Technology  WSTED4,  Vol 
20,  No.  1 1/12,  p  61-67,  1988.  3  fig,  30  ref. 

Descriptors:  'Acetates,  'Methane,  'Eutrophica- 
tion,  'Limnology,  'Methanol,  'Anaerobic  condi- 
tions, Soil  chemistry,  Wastewater  treatment,  Ki- 
netics, Physicochemical  properties,  'Sediments, 
Chemical  properties,  Chemical  reactions. 

The  production  of  methane  by  sediments  amended 
with  acetate  and  methanol  with  and  without  pep- 
tone can  be  described  by  the  Michaelis-Menten 
kinetics.  The  Lineweaver-Burk  reciprocal  plots 
reveal,  in  analogy  to  the  kinetics  of  enzyme  reac- 
tions, a  clearly  defined  pattern.  Acetate  underlies  a 
competitive  behavior  with  different  Km  values  of 
7  and  2  micromolar  in  the  absence  and  presence  of 
peptone,  however,  with  a  common  maximum  reac- 
tion rate  (Vmax)  of  0.3  micromoles  CH4/g  wet 
wt/d.  Methanol  shows,  to  the  contrary,  a  non- 
competitive pattern  with  a  common  Km  of  16.5 
micromolar  and  different  Vmax  values  of  0.2  and 
0.5  micromoles  in  aged  and  fresh  sediments  that 
both  increased  to  a  common  Vmax  of  0.8  in  the 
presence  of  peptone.  The  acetate  pool  in  eutrophic 
sediments  lies  far  below  the  determined  Km  values 
and  hence  acetate  as  such  is  restrictively  available 
to  methanogens.  The  stimulation  of  sediment  meth- 
anogenesis  amended  with  acetate  through  stimu- 
lants like  peptone  aims  to  lower  the  Km  values  and 
hence  render  methanogens  a  more  favorable  com- 
petitive potential.  Stimulation  of  methanol  methan- 
ogenesis  is  reflected  in  the  increase  in  the  Vmax 
with  no  influence  on  the  Km  values.  Knowledge 
and  proper  application  of  determined  kinetic  pa- 
rameters in  anaerobic  systems,  e.g.  in  sewage  treat- 
ment anaerobic  towers,  proved  to  be  useful  in 
manipulating  an  increased  biodegradability  and 
biogas  production.  (Author's  abstract) 
W89- 11078 


DISSIMILATTVE  IRON  REDUCTION  BY  THE 
MARINE  EUBACTERIUM  ALTEROMONAS 
PUTREFACIENS  STRAIN  200. 
California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Engineering  Lab.  of  Hydraulics  and  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-11079 


BIOCHEMICAL  METHODS  FOR  AUTOMAT- 
ED BACTERIAL  IDENTIFICATION  AND 
TESTING  METABOLIC  ACTIVITIES  IN 
WATER  AND  WASTEWATER. 

Technische  Univ.  Berlin  (Germany,  F.R.).  Dept. 

of  Hygiene. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-11100 


MICROBIAL  COLONIZATION  OF  A  SMOOTH 
SUBSTRATUM:  A  KINETIC  ANALYSIS  USING 
IMAGE  ANALYSIS. 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

A.  R.  Escher,  and  W.  G.  Characklis. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  11/12,  p  277-283,  1988.  6  fig,  3  ref.  NSF 

Grant    CBT-842078,    Office    of   Naval    Research 

Grant  N000 14-84-0309. 

Descriptors:  'Colonization,  'Biofilms,  'Image 
analysis,  'Microscopic  analysis,  'Growth  kinetics, 
•Microorganisms,  Growth,  Adsorption,  Model 
studies,  Growth  rates,  Substrates,  Growth  media, 
Diffusion,  Advection,  Desorption,  Growth  cham- 
bers. 

A  new  technique  for  the  measurement  of  early 
colonization  of  a  smooth  substratum  is  developed. 
Four  initial  events  of  biofilm  colonization  ex- 
pressed in  terms  of  colony  forming  cells  (CFU), 
diffusive  or  advective  transport  processes,  adsorp- 
tion, desorption,  and  CFU  separation  are  translated 
in  terms  of  cells  by  determining  the  number  of  cells 
in  each  CFU.  Two  additional  processes,  multipli- 
cation and  CFU  erosion,  are  defined  when  cells, 
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not  CFU,  is  the  variable.  In  laminar  flow  experi- 
ments, microbial  cells  were  grown  in  a  chemostat 
and  continuously  flowed  through  a  rectangular 
glass  capillary.  A  single  binary  image  of  the  speci- 
men was  stored  on  computer  disk  for  analysis.  The 
key  parameter  used  in  the  conceptual  model  of 
colonization  was  the  probability  of  an  event  within 
the  total  population.  A  dimensionless  substratum 
particle  capture  factor  is  used  to  describe  the  inter- 
action of  the  cells  with  the  substratum  during  the 
process  of  adsorption.  Results  based  on  15  experi- 
ments, 9  at  0.5  N/sq  m  and  two  each  at  0.75,  1.0, 
and  1.25  N/sq  m  CFU  concentration  in  the  bulk 
flow  of  the  capillary  tube  showed  that  behavioral 
characteristics  of  the  organisms  at  the  substratum, 
such  as  growth,  rate  and  direction  of  motion,  ori- 
entation, and  more,  can  be  measured  accurately  in 
situ.  Sorption  related  processes  depend  on  shear 
stress  and  bulk  CFU  concentrations,  while  growth 
related  processes  depend  on  the  cell  concentration 
at  the  substratum  alone;  although  growth  related 
processes  are  dominant  within  a  short  time,  the 
extent  of  accumulation  depends  heavily  on  adsorp- 
tion processes.  (Friedmann-PTT) 
W89- 11108 

UNIFIED  THEORY  FOR  MICROBIAL 
GROWTH  CONTROLLED  BY  MULTIPLE 
LIMITING  SUBSTANCES, 

Nanyang  Technological  Inst.,  Singapore.  School 

of  Civil  and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-11150 

LIMNOLOGICAL  PROPERTIES  OF  A  ROCKY 
MOUNTAIN  HEADWATER  RESERVOIR. 

Wyoming  Univ.,  Laramie.  Dept.  of  Zoology  and 
Physiology. 

M.  D.  Marcus.  .,,-«», 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
1  p  15-25,  February  1989.  4  fig,  3  tab,  40  ref.  U.S. 
Department  of  Interior,  Office  of  Water  Research 
and  Technology  grant  14-34-0001-6207,  Wyoming 
Water  Research  Center  grant  5-38669. 

Descriptors:  "Headwaters,  'Reservoirs,  *Mountain 
lakes,  *Limnology,  *Nutrients,  *Flow  pattern, 
•Water  circulation,  Suspended  sediments,  Thermal 
stratification,  Dissolved  oxygen,  Phosphorus,  Ni- 
trogen, Nitrogen  fixation,  Aphanizomenon,  Chlo- 
rophyll a,  Photosynthesis,  Primary  productivity, 
Hyalite  Reservoir,  Montana,  Rocky  Mountains, 
Mesotrophic  lakes. 

Hyalite  Reservoir,  Montana,  was  studied  to  deter- 
mine properties  of  this  small,  montane,  headwater, 
deep-release    reservoir    relative    to    reservoirs    at 
lower  elevations.  While  retention  times  for  waters 
were  as  brief  as  12  d,  the  mean  residency  of  40  d 
from  mid-March  to  mid-December  was  within  the 
range  reported  for  other  reservoirs.  No  significant 
through-reservoir   gradients   for   suspended   sedi- 
ments were  observed,  contrasting  to  observations 
for  most  reservoirs.  Thermal  stratification,  evident 
during  the  first  part  of  the  summer,  was  disrupted 
in  August  by  cool,  dense  tributary  inflows  and 
strong   wind-induced   mixing.    Dissolved   oxygen 
concentrations  paralleled  temperature  patterns  in 
the  reservoir;  lowest  average  values  for  both  oc- 
curred in  waters  sampled  nearest  the  outlet.  Total 
P  averaged  greater  than  twice  the  total  N  concen- 
trations; greatest  average  concentrations  for  both 
were  found  in  the  near-bottom  waters  nearest  the 
outlet.  Enrichment  of  N  concentrations  in  outflow 
over    inflow    waters    is    hypothesized    to    occur 
through  N  fixation  by  Aphanizomenon  flos-aquae. 
Despite  the  relatively  high  quality  of  waters  from 
tributary  inflows,  an  algal  bloom,  chlorophyll  a 
concentrations,  and  primary  productivity  estimates 
suggested  that  the  reservoir  was  mesotrophic.  Cir- 
culation of  waters  within  the  reservoir  was  primar- 
ily influenced  by  wind-induced  mixing,  thermal 
gradients,   and  currents  produced  by   the   deep- 
water  outlet.  (Author's  abstract) 
W89-11157 


RHIZOSPHERE  ECOLOGY  OF  SUBMERSED 
MACROPHYTES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 


D.  Gunnison,  and  J.  W.  Barko. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

1,  p  193-201,  February  1989.  105  ref. 

Descriptors:  'Submerged  plants,  *Plant  growth 
substances,  *Rhizosphere,  'Aquatic  bacteria,  Ni- 
trogen fixing  bacteria,  'Roots,  'Aquatic  weed  con- 
trol, Nutrients. 

Several  aspects  of  the  rhizosphere  ecology  of  sub- 
merged macrophytes  are  reviewed  including:  the 
role   of  the   rhizosphere   microflora   in   affecting 
plant  growth  through  influences  on  nutrient  avail- 
ability and  production  of  plant  growth  regulating 
compounds.  Interactions  between  components  of 
the  sediment  microflora  and  plant  roots  are  consid- 
ered in  relation  to  plant  nutrition  and  growth. 
Possible  applications  of  this  information  to  the 
management  of  submerged  macrophytes  are  con- 
sidered. These  applications  all  involve  the  use  of 
native  microorganisms,  rather  than  the  introduc- 
tion of  foreign  and/or  genetically  engineered  spe- 
cies.   Altering    the    rhizosphere    environment    to 
produce  conditions  unsuitable  for  growth  of  nitro- 
gen-fixing bacteria  might  reduce  the  growth  of 
invasive  species  having  a  high  nitrogen  demand. 
This  might  be  accomplished  through  the  dissemi- 
nation of  a  non-nitrogen  fixing  competing  bacteri- 
um in  sediment  susceptible  to  invasion  by  the  pest 
plant.  The  bacterium  would  colonize  the  available 
sites  on  the  host  plant  root,  leaving  little  or  no 
colonizable  area  for  the  nitrogen-fixing  bacteria. 
The  same  strategy  might  apply  to  the  process  of 
deamination.  Other  possible  strategies  involve  the 
application  to  the  sediment  of  organic  matter  con- 
taining allelopathic  substances  or  other  substances 
to  inhibit  the  growth  of  nuisance  macrophytes, 
methods    to    inhibit    the    proliferation    of   plant 
growth-promoting  rhizobacteria  or  promote  the 
growth    of   antagonistic    rhizosphere    microorga- 
nisms, or  management  of  the  rhizosphere  environ- 
ment to  selectively  increase  the  competitiveness  of 
desirable  macrophyte  species.  (Sand-PTT) 
W89-11176 


SUBMERSIBLE  STUDIES  OF  CURRENT- 
MODIFIED  BOTTOM  TOPOGRAPHY  IN 
LAKE  SUPERIOR. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 
R.  D.  Flood. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15  No.  1,  p  3-14,  1989.  7  fig,  30  ref.  NSF  grants 
OCE  85-01841  and  OCE  87-10048. 

Descriptors:  'Limnology,  'Lake  sediments,  'Lake 
Superior,  'Bottom  sediments,  'Sedimentary  struc- 
tures, 'Water  currents,  'Erosion,  Submarines,  Fur- 
rows, Arcuate  depressions,  Ripple  marks,  Clays, 
Sonar,  Great  Lakes. 

Submersible  studies  of  deep-lake  sedimentary  fea- 
tures, especially  furrows  (at  100  m  depth)  and  large 
arcuate  depressions  (at  240  m  depth),  in  an  area 
directly  north  of  the  Keweenaw  Peninsula,  Lake 
Superior,  have  shown  that  currents  deep  in  the 
lake  are  important  agents  in  depositing  and  eroding 
sediments  and  in  creating  surficial  sediment  varia- 
bility. Furrows  are  linear,  parallel  troughs  created 
by  flow-sediment  interactions,  and  these  bedforms 
are  commonly  observed  in  estuaries  and  in  the 
deep  sea.   Sedimentological   and  isotopic  studies 
show  that  sediment  accumulation  rates  vary  by  60- 
80%  across  the  furrow  profile  (lower  accumulation 
rates  in  the  trough).  Strong  currents  sweep  the 
bottom  at  100  m  depth  during  the  fall,  winter,  and 
spring  when  the  lake  is  poorly  stratified.  These 
currents  are  strong  enough  to  erode  the  furrowed 
sediments.  Large  arcuate  depressions  (about  5  m 
deep,  50  m  wide,  and  300  m  long)  are  eroded  into 
varved,  carbonate-rich  gray  glacial  clays  in  the 
deep  lake  floor.  Ripples,  developed  on  the  trough 
walls,  suggest  that  deep  currents  are  occasionally 
strong  enough  to  rework  sediments  at  240  m.  Also, 
carbonate  in  the  varved  gray  clays  exposed  on  the 
walls  and  floor  of  the  depressions  may  be  dissolved 
by  the  undersaturated  lake  waters,  leading  to  en- 
hanced erosion.  Both  furrows  and  arcuate  depres- 
sions have  been  observed  in  other  Great  Lakes. 
(Author's  abstract) 
W89-11181 
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SURFACE  AND  BENTHIC  NEPHELOID 
LAYERS  IN  THE  WESTERN  ARM  OF  LAKE 
SUPERIOR,  1983. 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

B.  M.  Halfman,  and  T.  C.  Johnson. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  1,  p  15-25,  1989.  10  fig,  32  ref.  EPA  grant 

810274-0. 

Descriptors:  'Density  currents,  'Limnology, 
'Lake  sediments,  'Suspended  sediments,  'Thermal 
stratification,  'Turbidity,  Submarines,  Lake  Supe- 
rior, Great  Lakes. 

Suspended  sediment  concentrations  and  thermal 
structure  of  the  water  column  were  measured  in 
the  western  arm  of  lake  Superior  on  19  occasions 
in  the  ice-free  season  (May  to  October)  of  1983.  A 
surface  turbidity  plume  was  well  developed  in  the 
spring,  subsided  in  early  summer,  and  was  briefly 
reinforced  by  a  storm  in  early  July.  A  benthic 
nepheloid  (cloudy)  layer  developed  and  persisted 
throughout  the  period  of  thermal  stratification. 
This  layer  was  supplemented  by  sediment  intro- 
duced by  density  flows  and  local  resuspension. 
Although  the  benthic  nepheloid  layer  was  well 
developed  and  an  easily  mappable  feature,  its  con- 
tribution to  the  annual  budget  of  the  western  arm 
was  far  less  than  that  from  spring  runoff.  (Author's 
abstract) 
W89-11182 


SEDIMENT  REWORKING  AND  TRANSPORT 
IN  EASTERN  LAKE  SUPERIOR:  IN  SITU 
RARE  EARTH  ELEMENT  TRACER  STUDIES. 

Wisconsin  Univ.-Milwaukee.  Center  for  Great 
Lakes  Studies. 

T   R    TC  rp70ski 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
15  No.  1,  p  26-33,  1989.  5  fig,  2  tab,  26  ref.  EPA 
grant  CR813538-01-0,  University  of  Wisconsin  Sea 
Grant  Program  (R/MW-38-PD). 

Descriptors:  'Limnology,  'Lake  sediments, 
♦Bottom  sediments,  'Lake  Superior,  'Sediment- 
water  interfaces,  'Sediment  transport,  'Tracers, 
Rare  earth  elements,  Samarium  oxide,  Neutron 
activation  analysis,  Spectroscopy,  Submarines, 
Great  Lakes. 

A  rare  earth  element  (REE)  tracer  pellet  was 
deployed  at  the  floor  of  the  He  Parisienne  basin  of 
eastern  Lake  Superior  to  measure  representative 
sediment  reworking  and  transport  processes  in  the 
benthic  boundary  layer  of  the  profundal  Great 
Lakes.  Samarium  oxide,  a  high  neutron-capture 
cross-section  REE,  was  added  at  a  concentration 
30  000  times  greater  than  found  naturally  in  the 
lake  sediments.  After  23  days  the  study  site  was 
reoccupied  and  11  submersible-taken  punch  cores 
were  collected  from  within  and  around  the  labeled 
area.  Vertical  core  sections  were  then  examined  by 
instrumental  neutron  activation  analysis.  High  res- 
olution gamma  spectroscopy  of  the  labeled  sedi- 
ments revealed  that  little  bioturbation  had  oc- 
curred during  the  3.3-week  period  but  that  lateral 
advective  transport  processes  moved  tracer  parti- 
cles to  the  west  and  north  at  an  average  rate  of 
0.17  cm/s,  although  only  1%  of  the  samarium 
deployed  could  be  accounted  for.  These  results 
demonstrate  the  utility  of  in  situ  tracer  studies  at 
profundal  depths  and  suggest  that  longer-term 
studies  will  permit  accurate  measurement  of  post- 
depositional  redistribution  processes  at  the  sedi- 
ment-water interface  of  freshwater  and  marine  en- 
vironments. (Author's  abstract) 
W89-11183 
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SUBMERSIBLE-DEPLOYED  VIDEO  SEDI- 
MENT-PROFILE CAMERA  SYSTEM  FOR 
BENTHIC  STUDIES. 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-11184 

GEOCHEMICAL  PARTITIONING  OF  PB,  ZN, 
CU  FE,  AND  MN  ACROSS  THE  SEDIMENT- 
WATER  INTERFACE  IN  LARGE  LAKES. 
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Field  2— WATER  CYCLE 


Group  2H— Lakes 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-11185 


GEOCHEMISTRY  OF  RARE  EARTH  ELE- 
MENTS IN  BENTHIC  LAYER  PARTICULATE 
MATTER  AND  SEDIMENTS  OF  LAKE  SUPE- 
RIOR. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-11186 


PORE  WATER  PROFILES  AND  EARLY  DIA- 
GENESIS  OF  MN,  CU,  AND  PB  IN  SEDI- 
MENTS FROM  LARGE  LAKES. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

J.  D.  McKee,  T.  P.  Wilson,  D.  T.  Long,  and  R.  M. 
Owen. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 
15,  No.  1,  p  68-83,  1989.  9  fig,  5  tab,  32  ref.  NOAA 
Office  of  Sea  Grant,  grant  NA86AA-D-SG043, 
EPA  contract  CR813535-01-1. 

Descriptors:  'Path  of  pollutants,  'Limnology, 
•Lake  sediments,  'Bottom  sediments,  *Interstitial 
water,  'Heavy  metals,  *Diagenesis,  •Geochemis- 
try, Manganese,  Copper,  Lead,  Decomposing  or- 
ganic matter,  Lake  Superior,  Great  Lakes. 

Mn,  Cu,  and  Pb  were  measured  in  pore  waters  at  a 
site  in  the  Caribou  sub-basin,  Lake  Superior.  The 
pore  water  profiles  show  evidence  for  the  post- 
positional mobility  of  the  metals,  consistent  with 
interpretations  made  from  sediment  concentration 
profiles.  The  pore  water  and  sediment  concentra- 
tion profiles  of  Mn  appear  to  be  diagenetically 
linked.  Diagenetic  modeling  results  indicate  that 
the  measured  profiles  are  not  in  a  steady-state 
relationship.  The  cause  of  the  non-steady-state  con- 
ditions is  unclear  but  may  be  related  to  recent 
changes  in  sedimentation  rates  and  in  Mn  oxidation 
rates.  Flux  estimates  for  Cu  and  Pb  show  that  these 
metals  could  be  diffusing  from  the  sediment  to 
overlying  water.  The  decomposition  of  organic 
matter  is  suggested  as  a  source  for  the  metals.  A 
significant  amount  of  Cu  and  Pb  brought  to  the 
sediment  surface  during  sedimentation  appears  to 
be  recycled  to  the  pore  waters.  This  suggests  that 
concentration  profiles  of  these  metals  in  the  sedi- 
ment may  not  be  reliable  indicators  of  the  timing 
and  amounts  of  anthropogenic  metal  input  in  Lake 
Superior.  (Author's  abstract) 
W89-11187 


PCBS  AND  PAHS  AS  TRACERS  OF  PARTICU- 
LATE DYNAMICS  IN  LARGE  LAKES. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

J.  E.  Baker,  and  S.  J.  Eisenreich. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 

15,  No.   1,  p  84-103,   1989.   10  fig,  3  tab,  40  ref. 

NOAA  Office  of  Sea  Grant,  grant  NA-85-AA-D- 

SG136. 

Descriptors:  'Environmental  tracers,  'Limnology, 
•Lakes,  *Particulate  matter,  *Polycyclic  aromatic 
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Internal  cycling  of  particles  within  the  water 
column  of  the  Great  Lakes  results  in  spatial  and 
temporal  variability  in  concentrations  of  hydro- 
phobic organic  contaminants.  Concentrations  of 
organic  carbon,  14  polycyclic  aromatic  hydrocar- 
bons (PAHs),  and  35  polychlorobiphenyl  (PCBs) 
congeners  were  measured  in  particles  collected  in 
detailed  vertical  profiles  of  the  atmosphere,  water 
column,  and  sediments  of  Lake  Superior  to  assess 
the  dynamics  of  organic  matter  and  particle  trans- 
port in  large  lakes.  A  benthic  nepheloid  layer 
(BNL),  a  particle-rich  zone  extending  up  from  the 
lake  floor,  was  observed  from  a  manned  submersi- 
ble during  a  NOAA  National  Underwater  Re- 
search Program  cruise  on  Lake  Superior  in  1986. 
This  region  contains  large  numbers  of  both  living 


organisms  and  detritus,  indicating  that  the  BNL  is 
supplied  with  significant  quantities  of  reduced 
carbon  from  above.  Patterns  of  organic  contami- 
nants associated  with  particles  were  examined  by 
principal  components  analysis  to  determine  the 
sources  of  particles  to  the  BNL.  Settling  of  surface 
water  particles  is  the  dominant  source  of  solids 
containing  PAHs  and  PCBs  to  the  BNL  during 
stratification,  while  resuspension  of  surficial  sedi- 
ments also  contributes  to  BNL  formation.  Large 
vertical  fluxes  of  organic-rich  particles  serve  to 
rapidly  transport  hydrophobic  organic  contami- 
nants to  the  benthic  region.  Once  in  the  BNL, 
however,  particulate  organic  matter  is  rapidly  de- 
graded and  is  largely  not  incorporated  into  under- 
lying sediments.  Rates  of  particulate  organic 
matter  utilization  in  the  BNL  are  estimated  to  be 
orders  of  magnitude  faster  than  corresponding 
rates  in  Lake  Superior  surficial  sediments.  Internal 
cycling  of  particles  and  organic  matter  significant- 
ly impacts  the  behavior  and  residence  times  of 
nutrients  and  contaminants  in  the  water  column  of 
large  lakes.  (Author's  abstract) 
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Benthic  environments  in  Lake  Superior  are  vari- 
able and  dynamic.  The  complex  topography  and 
morphology  of  eastern  Lake  Superior  results  in  a 
variety  of  depositional  environments,  from  shallow 
coastal  bays  to  deep  profundal  basins.  Direct  ob- 
servations of  bottom  types  and  collection  of  sedi- 
ments across  the  gradient  in  environments  reveal 
benthic  systems  that  range  in  sediment  accumula- 
tion rates  from  about  1.7  mm  per  year  to  virtually 
zero  net  long-term  accumulation.  Diagenetic  mod- 
eling of  organic  C  and  N  under  steady-state  condi- 
tions indicates  that  15-40%  of  the  organic  C  and  N 
deposited  is  recycled  into  the  overlying  water. 
This  'metabolizable'  fraction  has  a  residence  time 
in  the  sediment  column  estimated  to  be  30-60  years 
for  organic  C  and  15-30  years  for  N.  Concentration 
gradients  of  total  dissolved  inorganic  C,  ammoni- 
um, and  oxygen  in  sediment  pore  waters  yield 
fluxes  of  remineralized  C  and  N  across  the  sedi- 
ment-water interface  consistent  with  diagenetically 
modeled  fluxes.  Spatial  variability  is  sediment  ac- 
cumulation patterns,  however,  is  great,  particularly 
in  the  deep,  steep  relief  basins  in  the  open  lake. 
Here,  distances  of  a  few  kilometers  can  radically 
alter  deposition  patterns.  Evidence  of  aperiodic 
bottom  currents  were  observed  in  the  deepest 
charted  basin  of  the  lake  as  extensive  fields  of 
sediment  ripples  over  hard,  compacted  relic  silt 
and  clays.  While  no  currents  were  observed  in 
these  summertime  dives,  it  is  assumed  that  storms 
during  isothermal  conditions  generate  sufficient 
bottom  currents  at  depth  to  very  effectively  scour 
the  bottom.  Differences  in  sediment  metabolism 
appear  to  be  determined  by  the  flux  of  labile  or- 
ganic matter  to  the  bottom  coupled  to  the  physical 
processes  of  sedimentation,  resuspension,  and  hori- 
zontal transport.  (Author's  abstract) 
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Profiles  of  oxygen,  soluble  and  particulate  Mn  and 
Fe,  organic  C  and  N  were  examined  in  Lake 
Superior  sediment  cores,  along  with  the  distribu- 
tion and  abundance  of  heterotrophic  and  Mn-oxi- 
dizing  bacteria.  Analyses  were  performed  using 
cores  collected  with  the  submersible  Johnson  Sea- 
Link  II.  Three  cores,  exhibiting  a  range  of  organic 
C  content,  were  collected  from  the  deepest  basin  in 
Lake  Superior  and  the  north  and  south  ends  of  the 
Caribou  trough,  and  brought  to  the  surface  for 
immediate  analysis.  Minielectrode  profiles  of 
oxygen  concentration  of  the  three  cores  were  car- 
ried out  using  a  commercially  available  minielec- 
trode apparatus.  Oxygen  depletion  to  less  than  1% 
occurred  within  4  cm  of  the  surface  for  two  of  the 
cores,  but  not  until  approximately  15  cm  for  the 
core  from  the  south  basin  of  the  trough.  The  cores 
exhibited  very  different  profiles  of  soluble,  as  well 
as  leachable,  Mn  and  Fe,  suggesting  different  de- 
grees of  remobilization  of  these  metals  in  the  sedi- 
ments. Vertical  profiles  of  viable  bacteria  and  Mn- 
oxidizing  bacteria  showed  that  aerobic  (and  facul- 
tative aerobic)  heterotrophic  bacteria  were  present 
at  the  highest  concentrations  near  the  surface  and 
decreased  steadily  with  depth,  while  Mn-oxidizing 
bacteria  were  concentrated  primarily  at  and  above 
the  oxic/anoxic  interface.  Soluble  Mn  in  the  pore 
waters,  along  with  abundant  organic  C,  appeared 
to  enhance  the  presence  of  Mn-oxidizing  bacteria, 
even  below  the  oxic/anoxic  interface.  Profiles  of 
solid-phase  leachable  Mn  suggested  a  microbial 
role  in  Mn  reprecipitation  in  these  sediments.  (Au- 
thor's abstract) 
W89-11190 


RELATIVE  VALUES  OF  OXYGEN,  NITRATE, 
AND  SULFATE  TO  TERMINAL  MICROBIAL 
PROCESSES  IN  THE  SEDIMENTS  OF  LAKE 
SUPERIOR. 

Michigan   State   Univ.,    Hickory   Corners.    W.K. 

Kellogg  Biological  Station. 

R.  G.  Carlton,  G.  S.  Walker,  M.  J.  Klug,  and  R.  G 

Wetzel. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15,  No.  1,  p  133-140,  1989.  6  fig,  2  tab,  22  ref.  NSF 

grants  BSR-8407189  and  BSR-8407078. 

Descriptors:  'Biotransformation,  'Microorga- 
nisms, 'Limnology,  'Lake  sediments,  'Respira- 
tion, 'Nitrates,  'Sulfates,  'Lake  Superior,  'Carbon 
metabolism,  'Denitrification,  'Diagenesis,  Geo- 
chemistry, Submarines,  Great  Lakes. 

The  vertical  distributions  of  the  terminal  electron 
acceptors  oxygen,  nitrate,  and  sulfate,  and  the  rates 
of  associated  microbial  processes  (aerobic  respira- 
tion, denitrification,  and  sulfate  reduction)  were 
determined  in  sediment  core  samples  retrieved 
from  Lake  Superior  with  the  submersible  Johnson 
Sea-Link  II.  Direct  measurements  with  microelec- 
trodes  showed  that  the  penetration  depth  of 
oxygen  into  the  sediment  was  8-24  mm,  while  the 
depth  distribution  of  nitrate  varied  greatly  among 
the  sampled  sites.  Based  on  the  process  rate  meas- 
urements, oxygen  supported  respiration  accounted 
for  at  least  94%  of  the  carbon  metabolism  in  these 
sediments,  with  the  remainder  being  processed 
largely  through  denitrification.  Sulfate  reduction 
was  found  to  be  an  insignificant  process.  (Author's 
abstract) 
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Methane  profiles  generated  from  Lake  Superior 
sediment  cores  suggested  that  significant  methane 
consumption  occurs  within  these  sediments.  One 
organic-rich  core  showed  steep  gradients,  with 
oxygen  becoming  undetectable  within  15  mm  of 
the  surface.  Samples  were  incubated  with  C14- 
methane  and  time  points  were  assayed  for  carbon 
dioxide  to  measure  methane  consumption  rates.  A 
kinetic  analysis  suggested  that  methane  was  con- 
sumed with  an  apparent  half-saturation  constant 
(Km)  of  approximately  4.6  microM  and  a  maximal 
rate  (Vmax)  of  0.7  micromol/L/h.  This  apparent 
Km  value  is  comparable  to  results  obtained  with 
other  freshwater  lakes,  but  the  Vmax  value  is  two 
orders  of  magnitude  lower.  (Author's  abstract) 
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In  1986,  using  the  submersible  Johnson  Sea-Link 
II,  a  permanent  bottom  station  was  established  at 
350  m  in  the  Caribou  Island  basin  in  order  to 
examine  physical  and  biological  contributions  to 
general  disturbance  at  the  sediment-water  inter- 
face, particle  mixing,  and  to  begin  to  quantify 
feeding  rates  of  the  macro-infaunal  invertebrates. 
To  provide  background  information  on  this  study 
site,  eight  255  sq  cm  box  cores  were  collected  for 
photographic  and  faunal  analysis,  and  19  subcores 
for  X-radiography  were  collected  to  examine  and 
record  epifaunal  and  infaunal  biogenic  structure 
and  physical  sedimentary  features.  The  infaunal 
community  was  dominated  by  amphipods,  oligo- 
chaetes,  nematodes,   and  ostracods.   Average  in- 
faunal density  approximated  4700/sq  m,  with  90% 
of  the  organisms  appearing  within  4  cm  of  the 
sediment-water  interface.   Core-section  photogra- 
phy revealed  layered,  fine-grained  sediments  over- 
lying post-glacial  clays.  Some  cores  contained  la- 
minae of  Mn  and   Fe  oxides.   Several   subcores 
contained  distinct  dish-like  laminae,  which  were 
most  likely  relict  biogenic  features  created  by  the 
deepwater    sculpin    (Myoxocephalus    thompsoni). 
Biogenic   structures   produced   by   infaunal   bur- 
rowers  were  small  (approximately  1  mm  diameter), 
and  confined  to  the  upper  3  cm  of  the  sediment. 
Burrow  frequency   varied  widely   from  core  to 
core.  However,  subcores  containing  dish-shaped, 
high-density  horizons  had  the  fewest  number  of 
infaunal  burrows.  The  observations  suggest  that 
much  of  the  near-surface  sediment-mixing  activity 
at  the  Caribou  basin  site  is  likely  due  to  demersal 
fish;  during  the  dives  only  indirect  evidence  of 
physical  disturbance  of  the  sediment-interface  was 
observed.  (Author's  abstract) 
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The  existence  of  lentic  larval  lamprey  populations 
has  been  recognized  since  the  late  1950s.  Yet  little 
research  has  been  conducted  on  their  depth  distri- 
bution and  the  determinants  of  habitat  selection.  A 
calibrated  electrosampler  mounted  on  the  submers- 
ible Johnson  Sea-Link  II  was  used  in  1985  to 
quantitatively  sample  more  than  1206  sq  m  of 
varying  substrate  in  Batchawana  Bay,  Lake  Superi- 
or, in  tandem  with  a  mark/recapture  program.  Of 
5269  marked  ammocetes  released  at  depths  >22  m 
and  1300  released  at  depths  <10  m,  none  was 
recovered  with  the  submersible  near  specific  re- 
lease points.  However,  16  deep  released  individuals 
and  113  shallow  released  individuals  were  recov- 
ered during  routine  Bayer  73  treatments  up  to  3.5 
km  from  initial  release  points.  A  cross-factor  study 
to  test  the  relative  importance  on  habitat  selection 
of  substrate  particle  size  distribution  vs.  acclima- 
tion below  the  thermocline  was  conducted  in  1986. 
Neither  substrate  particle  size  distribution  nor  ther- 
mal acclimation  seem  to  explain  the  general  ab- 
sence of  ammocetes  at  depths  >  15  m.  Gross  lentic 
habitat  selection  may  revolve  around  the  nearshore 
distribution  of  food  particles  and  the  interdiction  of 
the  thermocline  along  the  leading  face  of  alluvial 
fans  in  Batchawana  Bay.  (Author's  abstract) 
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Direct  observations  of  burbot  (Lota  lota),  their 
biogenic  structures  and  excavating  behavior  were 
made  in  July  and  August  of  1985  and  1986  from 
the   submersible  Johnson   Sea-Link   II  at  depths 
from   140-366  m  in  Lake  Superior.  Video  tapes 
were  made  of  at  least  14  burbots  and  25  or  more 
separate  biogenic  structures  in  three  general  sedi- 
mentary environments:  (a)  soft,  clay-rich  muds  in 
the  bottoms  of  the  deep  basins,  (b)  crescentic  clay 
bank  undercuts  and  slump  blocks,  and  (c)  swallow- 
nest-like  burrows  at  the  base,  or  within  the  walls  of 
1-2  m  clay  cliffs.  The  burbot  ranged  in  size  from 
0.50-.75  m  total  length.  Biogenic  structures  ranged 
in  size  and  shape  from  0.80-1.50  m  long  in  the 
linear,  multiple  entry,  trenches;  from  2.5-4.0  m  in 
the  crescentic  bank  overhangs;  and  from  0.25-0.65 
m  diameter  burrows  in  the  cliff  walls.  The  actual 
frequency  of  burbot  and  their  spatial  distribution  in 
these  deep  basins  remains  unknown,  as  only  one 
burbot  at  a  time  was  observed  in  these  settings. 
Burbot  may  be  solitary  in  their  social  behavior 
when  observed  in  the  hypolimnitic  zone.  The  ob- 
servations suggest  that  burbot  are  present  in  many 
deep  areas  of  the  lake,  and  that  they  create  distinct 
biogenic  structures  whose  size  and  shape  appear 
controlled  by  a  combination  of  sediment  type  and 
bottom   topography.   Comparisons  can   be  made 
with  the  behavior  and  structures  ('pueblo  villages') 
created  by  marine  Gadidae  and  associated  species 
on  the  continental  shelf  and  slope  off  New  Eng- 
land, such  as  the  cusk  (Brosme  brosme)  and  the 
tilefish  (Lopholatilus  chamaeleonticeps).  That  the 
burbot  create  these  shelters  in  diverse  sediment 
types  and  bottom  conditions  strongly  suggests  evo- 
lutionary and  ecological  pressures  may  exist  for 
this  behavior,  yet  no  large  predators  of  the  burbot 
exist  on  the  lake.  These  structures  may  enhance  the 
burbot 's  fishing  efficiency,  especially  in  the  case  of 
the  trench  structures.  (Author's  abstract) 
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The  evolution  of  the  thermal  structure  of  a  weakly 
stratified  lake,  located  in  Venezuela,  is  studied  by 
applying  a  hydrothermal  model  as  a  tool  to  ana- 
lyze the  observed  data.  Particular  attention  is 
given  to  the  quantification  of  the  mixing  energies 
involved  in  the  redistribution  of  heat  content  in  the 
epilimnion  and  in  the  hypolimnion.  Hence,  an  anal- 
ysis of  the  epilimnetic  and  hypolimnetic  mixing 
dynamics  is  presented.  A  model,  which  includes  an 
entrainment  law  based  on  the  upper  mixed  layer 
concept  and  a  temperature  diffusion  equation  with 
a  parameterized  hypolimnetic  turbulent  diffusivity, 
was  used  in  the  hydrothermal  analysis.  As  a  result, 
expressions  for  epilimnetic  (wind  stirring  and  pene- 
trative convection)  and  hypolimnetic  mixing  ener- 
gies are  obtained  and  it  is  concluded  that  for  the 
lake  under  study,  hypolimnetic  mixing  controls  the 
local  thermal  structure  and  the  overall  heat  trans- 
fer process.  The  parameterization  of  hyplimnetic 
diffusion  works  well  in  reproducing  the  observed 
heat  content  and  thermal  structure.  (Friedmann- 
PTT) 
W89-11268 


HYDROLOGY  OF  A  SMALL  WET  CATCH- 
MENT. 

Warrnambool  Inst,  of  Advanced  Education  (Aus- 
tralia). Faculty  of  Applied  Science  and  Technolo- 
gy. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-11285 

PATTERNS  OF  HERPETOFAUNAL  SPECIES 
RICHNESS:  RELATION  TO  TEMPERATURE, 
PRECIPITATION,  AND  VARIANCE  IN  ELE- 
VATION. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

J.  G.  Owen. 

Journal  of  Biogeography  JBIODN,  Vol.  16,  No.  2, 

p  141-150,  March  1989.  6  fig,  1  tab,  50  ref. 

Descriptors:  'Animal  populations,  'Aquatic  envi- 
ronment, 'Aquatic  habitats,  'Ecosystems,  'Re- 
gression analysis,  'Precipitation,  'Species  diversi- 
ty, Reptiles,  Amphibians,  Frogs,  Toads. 

In  Texas,  the  relationship  between  eight  physical 
environmental  factors  and  species  richness  of  sala- 
manders, frogs  and  toads,  turtles,  lizards  and 
snakes  was  investigated  by  multiple  regression 
methods.  Variance  in  elevation  was  significant  for 
each  reptilian  taxon  and  was  relatively  more  im- 
portant for  lizards  and  snakes  than  for  turtles. 
Mean  annual  precipitation  was  significant  for  each 
taxon  but  was  a  stronger  predictor  for  salaman- 
ders, frogs  and  toads,  and  turtles  than  for  lizards 
and  snakes.  Mean  annual  temperature  range  was 
used  to  test  the  climatic  stability  hypothesis  of 
species  richness.  This  variable  was  significant,  with 
negative  coefficients,  for  frogs  and  toads,  turtles 
and  lizards  and  was  consistent  with  the  stability 
hypothesis.  Mean  intermonthly  variability  of  pre- 
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cipitation,  also  interpreted  as  a  stability  measure, 
had  a  positive  and  significant  relationship  to  snakes 
and  was  contradictory  to  the  stability  hypothesis. 
Variation  in  turtle  and  lizard  species  richness  was 
significant  for  maximum  and  minimum  tempera- 
tures of  record  and  their  squared  values,  respec- 
tively. Overall,  the  climatic  variability  indices  ex- 
hibited only  weak  control  over  herpetofaunal  spe- 
cies density.  Furthermore,  their  influence  on  the 
species  richness  hypotheses  was  complex.  Support, 
non-support,  and  non-significance  depended  upon 
the  particular  combination  of  environmental  fac- 
tors and  taxa  under  consideration.  A  basic  conclu- 
sion of  this  work  is  that  the  climatic  stability  and 
intermediate  disturbance  hypotheses  of  species 
richness,  as  interpreted  and  tested  in  this  study, 
often  function  in  directions  not  concordant  with 
theory  and  are  not  satisfactory  as  general  explana- 
tions of  biotic  richness  for  these  vertebrate  groups. 
(Author's  abstract) 
W89- 11294 


DISTRIBUTIONAL  ECOLOGY  OF  RED- 
CAPPED  PLOVER,  CHARADRIUS  RUFICA- 
PILLUS  (TEMMINCK,  1822),  ON  WESTERN 
AUSTRALIAN  SALT  LAKES. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy- 

M.  Abensperg-Traun,  and  C.  R.  Dickman. 
Journal  of  Biogeography  JBIODN,  Vol.  16,  No.  2, 
p  151-157,  March  1989.  5  fig,  2  tab,  46  ref. 

Descriptors:  'Ecology,  'Australia,  *Water  birds, 
•Aquatic  environment,  *Salt  flats,  'Population  dy- 
namics, Food  chains,  Niches,  Regression  analysis, 
Biomass,  Plovers,  Aquatic  habitats. 

Red-capped  plovers,  Charadrius  ruficapillus  (Tem- 
minck,  1822),  were  counted  by  day  during  the 
breeding  season  in  thirty  plots  along  the  shore  of  a 
salt  lake  in  the  southwest  of  Western  Australia. 
Multiple  regression  analysis  showed  that  food  and 
habitat  variables  accounted  for  63.4  percent  of  the 
total  variation  in  bird  numbers  between  plots, 
whereas  principal  components  regression  explained 
59.2  percent  of  the  variation.  The  major  predictors 
of  bird  numbers  were  the  width  and  slope  of  the 
shore  and  the  orientation  of  the  plots.  These  varia- 
bles probably  reflect  the  ease  with  which  birds  can 
exploit  terrestrial  prey  such  as  ants,  and  aquatic 
prey  such  as  dytiscid  beetles,  which  constitute  the 
principal  food  of  C.  ruficapillus.  Bird  numbers 
were  correlated  only  weakly  with  the  biomass  of 
benthic  invertebrates,  probably  because  these  prey 
are  most  active,  and  accessible,  by  night.  Numbers 
of  birds  were  accurately  predicted  by  the  multiple 
regression  model  at  an  additional  six  salt  lakes  in 
the  southwest  of  Western  Australia.  It  is  suggested 
that  regression  models  may  be  generally  applicable 
in  distributional  studies  of  birds  on  salt  lakes,  and 
in  predicting  bird  numbers  in  other  comparably 
simple  environments.  (Author's  abstract) 
W89-11295 


SEASONAL  COMPARISON  OF  LEAF  PROC- 
ESSING IN  A  TEXAS  STREAM. 

Southwest  Texas  State  Univ.,  San  Marcos.  Aquatic 

Station. 

R.  A.  Short,  and  S.  L.  Smith. 

American    Midland    Naturalist   AMNAAF,    Vol 

121,  No.  2,  p  219-224,  April  1989.  1  fig,  3  tab,  14 

ref. 

Descriptors:  'Detritus,  'Texas,  'Macroinverte- 
brates,  'Litter,  Streams,  Seasonal  variation,  Proc- 
essing rates,  Hackberry  leaves. 

The  effects  of  temperature  and  the  composition  of 
the  macroinvertebrate  community  on  leaf  litter 
processing  were  examined  in  a  warmwater  Texas 
stream  by  comparing  processing  rates  during  peri- 
ods of  maximum  and  minimum  leaf  fall.  If  a  ma- 
croinvertebrate community  composed  of  nontypi- 
cal  shredders  adapted  for  the  use  of  leaf  litter  did 
exist,  then  this  community  should  be  most  preva- 
lent on  leaf  packs  during  the  autumn  and  winter 
when  leaves  are  most  abundant  in  the  streambed. 
A  seasonal  comparison  of  the  processing  of  hack- 
berry  (Celtis  laevigata)  leaves  showed  more  rapid 
weight  loss  during  the  summer  than  during  the 
winter.     Processing     coefficients     (-k)     of    0.124 


(summer)  and  0.074  (winter)  were  significantly  dif- 
ferent. The  taxonomic  and  functional  group  com- 
positions of  the  macroinvertebrates  colonizing  the 
packs  were  very  similar  with  very  few  shredders 
present.  When  compared  on  a  degree-day  basis, 
there  was  not  significant  difference  in  processing 
rates  between  the  two  seasons.  The  lack  of  a 
change  in  the  macroinvertebrate  community  and 
the  results  of  the  degree-day  comparison  indicate 
that  temperature  is  the  primary  factor  influencing 
processing  rate  in  this  stream.  (Miller-PTT) 
W89- 11297 


HABITAT-SPECIFIC  PLASMID  PATTERNS  IN 
NATURAL  BACTERIAL  POPULATIONS  OF 
FRESH-WATER  LAKES. 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
C.  Schutt. 

Internationale  Vereinigung  fur  Theoretische  und 
Angewandte         Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  1821-1824,  December 
1988.  2  fig,  8  ref. 

Descriptors:  'Limnology,  'Aquatic  bacteria, 
'Habitats,  'Aquatic  habitats,  'Microorganisms, 
'Plasmids,  Lakes,  Dystrophic  lakes,  Alkaline  lakes. 

Plasmid  patterns  of  typical  bacterial  isolates  from 
two  extreme  limnic  habitats~the  dystrophic  lake 
Frejen  and  soda  lake  Van  Golu-were  compared. 
Colony  forming  units  (CFU)  were  reported  be- 
tween 600  and  1500  CFU/ml  for  lake  Frejen  and 
about  500  CFU/ml  for  lake  Van  Golu.  Ninety- 
eight  isolates  from  lake  Frejen  and  fourty  from 
soda  lake  Van  Golu.  A  third  of  all  isolates  har- 
bored plasmids.  Plasmid  patterns  were  uniform  for 
each  lake  type.  However,  they  differed  very  much 
from  each  other.  Frejen  isolates  predominantly 
displayed  plasmids  of  high  molecular  weight.  Plas- 
mid-bearing isolates  from  lake  Van  Golu  displayed 
a  different  pattern  of  medium  and  small  plasmids. 
Plasmid-bearing  isolates  from  lake  Frejen  were 
members  of  Pseudomonas  spp.,  Aeromonas  spp., 
Acinetobacter  spp.,  and  Enterobacteriacea.  Four 
isolates  were  of  uncertain  affiliation.  Isolates  of 
lake  Van  Golu  were  not  identified.  High  numbers 
of  plasmid-bearing  isolates  indicate  an  important 
role  for  an  extended  spectrum  of  physiological 
activities  in  both  of  the  extreme  habitats.  The 
uniform  plasmid  patterns  for  each  of  the  extreme 
habitats  account  for  the  existence  of  biotope-specif- 
ic  plasmid  patterns.  However,  extreme  environ- 
ments usually  generate  specialized  bacterial  com- 
munities of  reduced  taxonomical  spectra.  In  this 
case,  plasmid  patterns  may  be  additionally  taxa- 
specific.  (Miller-PTT) 
W89- 11303 


MECHANISM  OF  THE  AEROBIC  FE(III)-P  SO- 
LUBILIZATION AT  THE  SEDIMENT-WATER 
INTERFACE. 

Lund  Univ.  (Sweden).  Inst,  of  Limnology. 
S.  Fleischer,  M.  Bengtsson,  and  G  Johansson. 
Internationale  Vereinigung  fur  Theoretische  und 
Angewandte         Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  1825-1829,  December 
1988.  3  fig,  14  ref. 

Descriptors:  'Cycling  nutrients,  'Nutrients,  'Sedi- 
ment-water interfaces,  'Phosphorus,  'Iron,  'Solu- 
bility, Precipitation,  Bacteria. 

The  fate  of  phosphorous  at  the  sediment  surface 
after  precipitation  with  Fe(III)  was  studied  by 
determining  the  solubilization  of  P  from  an  Fe(III) 
precipitate  of  phosphate  in  a  solution  containing 
mineral  salts.  Glucose  was  studied  by  monitoring 
the  soluble  Fe  and  phosphate.  It  was  found  that  the 
bacteria,  Pseudomonas  fluorescence,  contained 
some  of  the  phosphate  at  the  start  of  the  solubiliza- 
tion experiment.  The  changes  of  Fe  and  P  concen- 
trations in  four  experiments  were  then  monitored 
5-10  days.  The  experiments  demonstrated  that  a 
growing  culture  of  P.  fluorescence  is  able  to  solu- 
bilize  iron  (III)  precipitates  under  aerobic  condi- 
tions with  a  simultaneous  release  of  the  bond  phos- 
phate into  the  solution.  The  solubilization  does  not 
occur  because  of  a  lower  pH.  This  was  shown  by 
ny  a  calculation  of  the  solubility  product  and  by 
reference  to  the  experiments  in  which  the  pH  was 


adjusted  repeatedly.  Separate  experiments  with 
precipitates  in  medium  which  had  not  been  in 
contact  with  any  bacteria  were  also  made  and  an 
equilibrium  iron  (III)  content  of  0.25  and  1.8  mg 
Fe/L  was  found  at  pH  3  and  2,  respectively. 
(Miller-PTT) 
W89-11304 


BENTHIC  BACTERIAL  BIOMASS  AND  PRO- 
DUCTION IN  A  BLACKWATER  RIVER. 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

J.  L.  Meyer. 

Internationale  Vereinigung  fur  Theoretische  und 

Angewandte  Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  1832-1838,  December 

1988.  3  fig,  1  tab,  28  ref.  NSF  grant  BSR-8406631. 

Descriptors:  'Benthos,  'Biomass,  'Productivity, 
•Aquatic  bacteria,  'Georgia,  Sediments,  Trophic 
level,  Invertebrates. 

Bacterial  biomass  and  production  in  the  top  20  cm 
of  the  sediments  of  the  Ogeechee  River,  a  sixth 
order  Coastal  Plain  river,  were  studied.  The  focus 
was  on  bacteria  as  a  trophic  resource  in  this  river 
because  Coastal  Plain  rivers  generally  have  high 
rates  of  invertebrate  secondary  production,  despite 
only  moderate  rates  of  primary  production.  Many 
of  the  invertebrates  found  in  the  sandy  sediments 
are  collector-gathers,  which  can  assimilate  sedi- 
ment-associated bacteria.  Bacterial  biomass  and 
productivity  in  Ogeechee  River  surface  sediments 
varies  with  sediment  organic  matter  content;  how- 
ever, average  production  in  the  top  cm  is  <  1%  of 
total  organic  matter  input  and  mineralization  rates. 
If  there  are  significant  amounts  of  bacterial  bio- 
mass and  production  deeper  in  the  sediments,  then 
the  contribution  of  bacteria  to  production  and  min- 
eralization in  this  ecosystem  would  be  greater  than 
previously  estimated.  The  productive  bacterial 
community  in  the  sandy  sediments  of  the  Ogeechee 
River  extends  at  least  20  cm  into  the  sediments  and 
serves  as  a  food  resource  for  collector-gatherer 
invertebrates.  Benthic  bacterial  biomass  and  pro- 
duction are  correlated  with  sediment  organic 
matter  and  increase  allochthonous  organic  matter 
is  deposited  on  the  falling  limb  of  floods.  In 
streams  with  deep,  well-aerated,  sandy  sediments, 
the  hyporheic  community  extends  far  into  the  sedi- 
ments and  bacterial  production  in  the  hyporheos  is 
probably  an  important  trophic  resource  for  the 
benthic  community.  In  studies  of  stream  ecosys- 
tems, these  deep  sediments  cannot  be  ignored. 
(Miller-PTT) 
W89-11305 


MESOSCALE  TEMPORAL  VARIATION  IN 
BACTERIAL  STANDING  CROP,  PERCENT 
ACTIVE  CELLS,  PRODUCTIVITY  AND 
OUTPUT  IN  A  SALT-MARSH  TTOAL  RIVER. 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

S.  Y.  Newell,  R.  D.  Fallon,  B.  F.  Sherr,  and  E.  B. 

Sherr. 

Internationale  Vereinigung  fur  Theoretische  und 

Angewandte         Limnologie,         Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  1839-1845,  December 

1988.  2  fig,  2  tab,  27  ref.  NSF  grant  OCE  82-19866. 

Descriptors:  'Aquatic  bacteria,  'Rivers,  'Produc- 
tivity, 'Tidal  rivers,  'Salt  marshes,  Temporal  dis- 
tribution, Standing  crops,  Seasonal  variation. 

A  salt-marsh  tidal  river  was  repeatedly  sampled  at 
one  standard  point  in  the  tidal  cycle  in  both 
summer  and  winter,  in  order  to  try  to  determine 
whether  diel,  mesoscale  and  seasonal  variations 
could  be  found  for  bacterial  standing  crop,  activity 
and  productivity.  It  has  been  proposed  that  a  logis- 
tic model  can  be  used  to  describe  cycles  of  bacte- 
rial standing  crop  in  coastal  waters.  The  essence  of 
this  model  is  that  bacterial  nutrient  supply  and 
bacterivory  alternately  dominate  in  controlling 
standing  crop.  At  peaks  of  bacteria]  crop,  nutrient 
supply  per  cell  would  be  limiting  and  per-cell 
bacterial  activity  would  be  low;  the  opposite 
would  be  true  for  valleys.  For  summer  data,  bacte- 
rial assemblage  productivity  was  not  related  to  the 
cycling  of  standing  crop,  and  the  percentage  activ- 
ity of  the  assemblage  was  low  when  total  cell- 
numbers  were  high,  may  be  a  sign  that  logistic 
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cycling  was  occurring.  Since  both  productivity 
and  per  cent  activity  were  positively  correlated 
with  standing  crop  peaks  in  winter,  there  is  prob- 
ably a  different  set  of  controlling  factors  operative 
in  winter  than  in  summer.  The  fact  that  bacterial 
productivity  was  positively  correlated  with  extent 
of  tidal  excursion  into  the  marsh  only  in  winter 
may  indicate  that  other  factors  are  overridden  by 
marsh-interactive  factors  in  winter.  It  may  be  that 
in  summer,  even  inextensive  tidal  excursions  onto 
the  marsh  yield  large  amounts  of  organics  to  bacte- 
ria, relative  to  bacterial  ability  to  quickly  exhaust 
them.  (Miller-PTT) 
W89-11306 

STRUCTURE  OF  BACTERIAL  COMMUNITIES 
IN  A  CENTRAL  EUROPEAN  OPEN  GRASS- 
LAND STREAM,  THE  BREITENBACH, 

Max-Planck-Inst.  fuer  Limnologie,  Schlitz  (Germa- 
ny, F.R.).  Limnologische  Flussstation. 
J.  Marxsen,  and  K.  Moaledj. 

Internationale  Vereinigung  fur  Theoretische  und 
Angewandte         Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  1855-1860,  December 
1988.  2  fig,  2  tab,  20  ref. 

Descriptors:  'Streams,  'Europe,  'Bacterial  analy- 
sis, Numerical  analysis,  Mathematical  studies, 
Grassland  streams. 

As  part  of  the  bacteriological  investigations  on  the 
Breitenbach  stream  (Central  Europe),  strains  were 
isolated  from  different  sites  along  the  brook  to 
obtain  a  first  impression  of  the  bacterial  communi- 
ty composition.  For  comparison,  strains  were  also 
taken  from  the  surrounding  meadow  soil.  Physio- 
logical-biochemical features  were  determined  by 
the  rapid  microtechniques  established  by  Moaledj. 
These  data,  together  with  colony  and  cell  morpho- 
logical features,  were  used  for  numerical  taxonom- 
ic  analysis.  One-hundred-thirty-seven  strains  were 
examined  for  72  colony  and  cell  morphological 
features  by  conventional  techniques,  and  145  phys- 
iological-biochemical features  by  rapid  microtech- 
niques. Data  analysis  was  performed  by  calculating 
the  simple  matching  coefficient  for  each  pair  of 
strains,  including  all  positive  and  negative  charac- 
ters. A  sorted  similarity  matrix  was  then  construct- 
ed by  complete  linkage  clustering.  Distinct  differ- 
ences between  the  investigated  locations  are  re- 
vealed, despite  the  use  of  one  medium  for  the 
isolation  of  all  cultures.  The  main  differences  can 
be  regarded  as  typical,  even  though  only  a  rather 
small  number  of  strains  from  each  location  could 
be  considered.  However,  this  investigation  is  rep- 
resentative of  that  particular  sampling  occasion. 
The   rather  high  number  of  strains  from   other 
locations,  is  particularly  striking.  It  seems  rather 
unlikely  that  stream  water  bacteria  develop  in  the 
flowing  water  itself.  There  is  presumably  continu- 
ous replenishment  especially  from  the  sediment, 
but  perhaps  also  from  the  surrounding  meadows. 
However,  clear  differences  between  the  sediment 
and  water  populations  of  the  Dunbar,  a  small  Ca- 
nadian woodland  stream  have  been  reported  previ- 
ously. Cell  seeding  is  particularly  distinct  under 
high  water  conditions,  but  should  also  be  clearly 
recognizable  during  low  water.  It  is  possible  that 
the  stream  water  community  is  supplied  with  bac- 
teria from  location  which  are  not  represented,  such 
as   epilithic   or   epiphytic.    Alternatively    only   a 
rather  small  fraction  of  the  higher  number  of  bac- 
terial cells  in  the  sediment  enters  the  flowing  water 
and  is  not  represented  by  the  rather  few  sediment 
isolates.  (Miller-PTT) 
W89- 11308 


METABOLIC  COUPLING  BETWEEN  HETER- 
OTROPHIC AND  METHANOGENIC  BACTE- 
RIA IN  A  RUNNING  WATER  FOOD  CHAIN. 

Fachhochschule  BS-WF,  Mikrobiologie  und  Hy- 
giene, Salzdahlumer  Strabbe  46-48,  3340  Wolfen- 
buttel,  Fed.  Rep.  Germany. 
U.  Zaiss. 

Internationale  Vereinigung  fur  Theoretische  und 
Angewandte  Limnologie,  Verhandlungen 
IVTLAP,  Vol.  23,  No.  4,  p  1861-1864,  December 
1988.  2  fig,  1  tab,  10  ref. 

Descriptors:  'Eutrophic  streams,  'Running  waters, 
'Food  chains,  'Bacterial  physiology,  Methane  bac- 


teria, Heterotrophic  bacteria,  Metabolic  coupling, 
Stream  biota,  Physiological  ecology. 

In  the  presence  of  sulfate  or  nitrate,  the  food  web 
of  fermenting  bacteria  is  drastically  altered.  A  spe- 
cial feature  of  the  well-known  interspecies  H2 
transfer  is  that  the  methanogens  can  cause  hydro- 
genogens  to  produce  more  H2  than  they  would 
produce  in  pure  culture,  a  real  synoptic  relation. 
Tracer  experiments  in  the  River  Saar  sediments 
revealed  that  most  of  the  methane  derived  from 
H2/C02  and  formate  as  an  energy  source  and  less 
from  acetate.  Acetate  is  mainly  used  by  sulfate- 
reducing  bacteria  in  this  river.  By  looking  for 
interrelations  between  fermenting  bacteria  and 
methanogens,  a  new  metabolic  coupling  between 
these  bacteria  was  found:  the  interspecies  formate 
transfer.  In  order  to  investigate  the  relationship 
between  bacteria  in  the  anoxic  food  chain,  10  bac- 
teria fermenting  cellobiose  and  4  bacteria  produc- 
ing CH4  autotrophically  (H2/C02)  were  isolated 
from  the  anoxic  sediment  of  the  River  Saar.  At  the 
sampling  site,  the  river  was  so  polluted  that  no 
invertebrates  could  be  detected.  In  co-culture  ex- 
periments, 18  combinations  produced  significant 
amounts  of  CH4.  Six  strains  of  cellobiose-ferment- 
ing  and  three  strains  of  methanogenic  bacteria 
were  included  in  these  positive  combinations. 
Methanogenic  and  fermentative  bacteria  were  iso- 
lated from  anoxic  river  sediments.  In  co-culture 
experiments  several  homolactic  streptococci  pro- 
duced formate  instead  of  lactic  acid.  The  formate 
was  used  as  the  sole  energy  source  by  the  methan- 
ogens. By  changing  from  lactate  to  formate  metab- 
olism, the  streptococci  gained  50%  more  energy, 
revealing  the  relation  as  a  syntrophism  called  inter- 
species formate  transfer.  (Miller-PTT) 
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A  technique  is  described  which  should  be  useful  in 
distinguishing  between  bacterial  and  algal  activi- 
ties, especially  in  those  water  samples  with  very 
small-sized  algal  species,  where  a  separation  by 
filtration  fails.  The  measurement  of  the  rates  by 
which  natural  microbial  communities  in  aquatic 
habitats  synthesize  their  cellular  nucleic  acids 
(RNA  and  DNA)  is  frequently  used  to  determine 
microbial  production.  These  studies  require  the 
incubation  of  a  water  sample  with  (3H)-labelled 
precursors  of  the  nucleic  acids  synthesis  pathways. 
Several  such  precursors  are  possible,  but  methyl- 
3H  thymidine  and  2-3H  adenine  are  the  preferred 
ones.  It  has  been  suggested  that  thymidine  is  taken 
up  only  by  bacteria.  Algae  and  other  higher  orga- 
nisms may  not  be  able  to  incorporate  extracellular 
thymidine  into  DNA.  For  adenine  it  has  been 
shown  that  this  purine  nucleosid  is  used  by  many 
bacteria  and  most  of  the  planktonic  algae.  Results 
of  these  experiments  show  that  thymidine  is  not 
incorporated  into  DNA  by  any  of  the  algae, 
whether  green  or  blue-green.  Of  course,  this  may 
be  true  only  for  the  particular  strains  tested.  It 
cannot  be  ruled  out  that  some  species  or  strains 
which  do  use  thymidine  for  DNA  synthesis  may  be 
found.  However,  the  algae  tested  here  (particularly 
Oscillatoria,  Chlorella,  and  Synechococcus  spp.)  at 
times  dominate  the  phytoplankton  of  many  lakes. 
In  addition,  microautoradiography  with  water 
from  different  lakes  under  conditions  comparable 
to  the  uptake  studies  showed  that  none  of  the  algal 
cells  in  the  samples  incorporated  thymidine.  Ade- 
nine was  taken  up  by  most  of  them.  However, 
there  were  less  than  20%  of  the  total  bacteria  able 
to  incorporate  thymidine.  (Miller-PTT) 
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Results  are  presented  from  a  series  of  lake  meso- 
cosm  experiments  that  indicate  that  neither  the 
turgor-collapse  hypothesis  nor  the  polysaccharide- 
ballast  scheme  of  buoyancy  regulation  accounts 
fully  for  the  buoyancy  increase  involved  in  cyano- 
bacterial  bloom  formation.  Experiments  were  con- 
ducted with  Oscillatoria  agardhi  var.  isothrix  in 
Deming  Lake  (Minnesota)  and  with  Anabaena  spe- 
cies in  Lake  Oscaleta  (New  York).  In  these  low 
alkalinity  lakes  (0.4-0.6  meq/1  in  the  photic  zone), 
the  effects  of  HC03(-)-C  enrichment  on  the  verti- 
cal distribution  of  cyanobacteria  at  different  levels 
of  N  and  P  availability  were  studied.  The  experi- 
mental apparatus  was  similar  to  that  described  by 
others;  surface  blooms  of  Oscillatoria  were  in- 
duced by  enriching  only  the  metalimnetic  layers  of 
isolated  water  columns.  To  test  the  hypothesis  that 
our  N  and  P  additions  had  induced  C  limitation  of 
photosynthesis,  2  mM  NaHC03  was  added  to  one 
of  two  simultaneous  blooms.  The  nutrient  effects 
on  the  buoyancy  of  Oscillatoria  have  led  to  the 
conclusion  that  it  is  unlikely  that  cyanobacteria 
come  to  the  surface  for  C02  or  inorganic  N.  A 
demand  for  C  sub  i  or  N  sub  i  limitation  is  not 
essential  to  an  increase  in  buoyancy  and  C  sub  i 
enrichment  can  promote  bloom  formation.  The 
adaptive  significance  of  bloom  formation  appears 
to  have  more  to  do  with  the  competitive  advantage 
gained  by  monopolizing  incident  radiation.  With 
sufficient  nutrients,  cyanobacteria  can  balance  pho- 
tosynthesis and  growth  so  as  to  maintain  buoyancy 
as  they  migrate  toward  the  surface,  alter  the  light 
climate,  and,  in  some  cases,  envelop  the  photic 
zone.  (Miller-PTT) 
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It  is  essential  to  reveal  the  flux  and  chemical  nature 
of  extracellular  release  of  photosynthesized  organ- 
ic compounds  of  Microcystis  species  in  order  to 
evaluate  the  function  of  Microcystis  in  the  carbon 
cycle  of  eutrophic  lake  ecosystems.  The  function 
of  the  slime  layer  in  the  carbon  flux  is  revealed 
while  focusing  on  the  behavior  of  its  chemical 
constituents.  An  attempt  was  made  to  separate 
slime  material  of  Microcystis  species  into  two  frac- 
tions as  loosely  and  rather  strongly  bound  to  cell 
aggregates  by  physical  treatment.  The  physical 
method  used  to  extract  slime  fraction  from  cell 
aggregates  cannot  absolutely  separate  one  slime 
from  others.  If  a  chemical  procedure  was  applied 
using  a  0.5  N-NaOH  with  2%  EDTA  at  4  C  to 
solubilize  and  extract  the  slime  layer,  about  20  or 
30%  of  the  total  particulate  organic  materials 
(POM)  was  extracted.  This  concentration  is  some- 
times significantly  higher  than  that  obtained  by  the 
physical  treatment.  When  the  amount  of  carbon 
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from  the  physically  extracted  slime  fraction  was 
compared  to  that  obtained  by  chemical  extraction 
the   extract   effectivity   of  the   former   decreased 
clearly  according  to  the  change  in  the  algal  con- 
stituents. When  M.  viridis  biomass  increased,  the 
contribution  of  the  physically  extracted  fraction  to 
the  chemical  extraction  decreased.  The  role  of  the 
slime  layer  of  M.  viridis  may  differ  from  the  other 
two  species,  M.  auruginosa  and  M.  wesenbergii  M 
wesenbergii  has  a  characteristic  sheath  material 
which  is  at  least  resistant  to  physical  shock.  If  the 
Microcystis  species  are  dominant  in  a  eutrophic 
lake,  the  constituents  should  be  revealed.  Other- 
wise, the  function  of  the  dominant  species  in  a 
carbon  flux  of  the  ecosystem  cannot  be  evaluated 
(Miller-PTT) 
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Oscillatoria  redekei,   O.   agardhii  and  Aphanizo- 
menon  flos-aquae  are  the  abundant  cyanobacteria 
in  Lake  Tjeukemeer.  Multiple  addition  bioassays  of 
water    from    Tjeukemeer    suggested    that    algal 
growth  was  mainly  N-limited.  Field  data  and  ex- 
perimental results  that  will  be  used  to  identify  in 
situ   growth-limiting    factors   of  the   appropriate 
cyanobacteria  are  presented.  Others  have  reported 
that,  with  the  exception  of  1974,  between  1971  and 
1983,  maximum  densities  of  Melosira  spp.  and  of  O 
redekei  were  inversely  related.  This  inverse  rela- 
tionship may  be  caused  by  factors  affecting  nutri- 
ent or  trace  metal  availability.  In  1974  and  1984 
when  there  was  no  inverse  relationship  between 
maximum  densities  of  Melosira  spp.  and  O.  redekei 
eutrophic  and  humic  polderwater,  as  measured  by 
increases  in  yellow  water  color  in  the  lake,  entered 
Tkeukemeer  in  spring  at  a  time  when  numbers  of 
O.  redekei  filaments  increased  rapidly.  This  drain- 
age  may   have   supplied   a   nutrient   limiting   the 
growth  of  O.  redekei  in  the  lake.  This  may  explain 
the  high  numbers  of  this  species  occurring  simulta- 
neously with  those  of  Melosira  spp.  Generally   O 
agardhii   is   the  only   blue-green   alga  with  high 
biovolume  in  Tjeukemeer  throughout  the  summer 
To  identify  its  growth  rate  an  attempt  was  made  to 
find  physiological  characteristics  suitable  for  simu- 
lation in  culture  studies.  Some  nutrient  limitations 
(N,  P)  can  cause  yellowing  of  algal  cultures  due  to 
increases  m  the  ratio  of  carotenoids  to  chlorophyll- 
a.  The  carotenoids:  chlorophyll-a  ratio,  the  biovo- 
lume of  O.  agardhii  and  its  proportion  of  the  total 
algal  volume  were  studied  in  1983  and  1985.  The 
high   percentages   for   biovolume   of  O.   agardhii 
show  that  the  increases  in  the  pigment  ratio  occur 
mainly  in  this  organism.  The  pigment  ratios  were 
not  only  high   in  June  and  July    1983,   but  also 
thereafter.  However,  no  increase  in  the  ratio  was 
noticed  in  the  period  after  July   1985.  This  phe- 
nomenon  may   be   related   to   the  inlet  of  large 
volumes  of  polderwater  during  August,  resulting 
in  an  almost  doubling  of  the  filtered  lakewater 
The  supply  and  availability  of  some  nutrient,  trace 
metal,  or  both,  may  have  increased  because  of  the 
polderwater  input,  preventing  an  increase  in  the 
pigment  ratio.  (Miller-PTT) 
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The  CI4-method  was  performed  in  two  different 
lakes,  chosen  because  of  the  dominance  of  algal 
species  with  known  growth  constants.  The  CI  4- 
method  was  compared  with  the  decrease  of  total 
dissolved  inorganic  carbon,  in  order  to  consider 
the   question    'under   what   condition   does   C14- 
uptake  not  measure  the  specific  growth  rate'.  Em- 
phasis   is    placed    on    comparison    of   estimated 
growth  rates,  which  are  not  always  equal  to  the 
net  C14-uptake.   However,  as  the  change  in  the 
total  dissolved  inorganic  carbon  can  be  considered 
as  the  true  net  photosynthesis,  it  seems  to  be  im- 
possible to  avoid  the  eternal  question  of  'gross  and 
net'.  The  in  situ  measurements  are  complemented 
with  comparisons  in   vitro,   in   incubators  in  the 
laboratory    under    different    times    of    exposure 
(thereby  estimating  specific  growth  rate,  and  also 
from  the  change  in  particulate  organic  carbon) 
The  growth  constant,  estimated  earlier  in  the  labo- 
ratory for  the  two  blue-green  algae  Microcystis 
wesenbergii  and  Oscillatoria  agardhi  as  well  as  for 
the  diatom  Stephanodiscus  hantzchii  v.   pusillus 
was  valid  for  natural  populations  in  the  field  of  the 
same  species.  Measurements  of  C14-uptake  should 
give  estimates  of  growth  during  periods  of  bal- 
anced growth.  Natural  phytoplankton  populations 
are  considered  often  to  be  in  a  near  steady  state 
condition.  That  is  probably  why  the  short  term 
C14-incubations  in  situ  gave  reasonable  and  accu- 
rate estimates  of  the  growth   rate  of  the  three 
dominant  algal  species.  However,  it  is  not  possible 
to  make  any  further  evaluations  of  the  C14-method 
from  these  limited  data.  In  order  to  interpret  exact- 
ly what  is  being  measured  in  general  by  the  C14- 
method,  it  is  necessary  to  get  a  deeper  knowledge 
ot  the  complex  interactions  between  nutrient  limi- 
tation, growth  rates  and  C  metabolism.  (Miller- 
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A  preliminary  study  of  the  photosynthetic  charac- 
ters of  the  deepwater  liverwort  (Chiloscyphus  ri- 
vulans),  collected  at  14  m  depth  in  Crystal  Lake 
(Wisconsin)  are  presented.  Crystal  Lake  is  a  small 
softwater  oligotrophy  seepage  lake  with  sparse 
littoral  vegetation  extending  to  about  6  m  depth 
The  photosynthesis/light  curve  indicated  that 
these  plants  are  shade  adapted  with  a  low  light 
saturation  level  of  about  50  micromols  photons/sq 
m/s;Tlle  thalli  had  high  concentrations  of  chloro- 
phyll-a and  chlorophyll-b  and  carotenoids  which 
were  found  to  consist  mostly  of  lutein.  Studies  of 
the  fluorescence  spectrum  of  the  whole  thallus  at 
680  nm  showed  that  light  energy  absorbed  in  a 
region  characteristic  of  carotenoid  absorption  (470- 
500  nm)  is  transferred  to  chlorophyll-a.  The  light 
reaching  the  plants  in  the  deepwater  in  Crystal 
Lake  is  largely  of  the  wavelengths  where  carote- 
noid absorption  is  maximal.  The  light  absorption 
characters  and  the  substantial  carotenoid  content 
suggest  that  these  pigments  are  important  for  pho- 
tosynthesis in  deepwater  plants.  (Miller-PTT) 
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The  seasonal  patterns  of  resource  allocation  in  the 
submersed  liverwort  Chiloscyphus  rivularis  is  pre- 
sented. The  study  population  was  grown  in  an 
oligotrophy  lake  poor  in  both  inorganic  and  or- 
ganic nutrients  and   dissolved   inorganic  carbon 
The  liverwort  lives  at  such  depths  that  it  is  subject 
to  considerable  light  stress,  exhibiting  a  number  of 
responses  to  these  conditions.  Resource  allocation 
in  a  plant  limited  by  a  series  of  environmental 
factors  can  be  complex.  However,  this  species  may 
exhibit  a  more  simplified  pattern  of  allocation  as 
the  plant  consists  solely  of  a  simple  thallus.  There 
are  no  specialized  organs  of  storage  or  any  roots 
The  submerged  plants  also  do  not  undergo  sexuai 
reproduction.  There  is,  therefore,  unlikely  to  be  a 
differentiation  of  resource  allocation  to  different 
plant  parts.  The  results  of  the  nutrient  analyses 
show  that  there  is  not  generally  a  considerable 
change  in  the  concentrations  of  the  nutrients  from 
April   thru   October.    The   most   striking   change 
occurs  for  nitrogen,  which  exhibits  an  increase  at 
the  end  of  the  season.  The  initial  potassium  content 
is  lower  than  for  the  rest  of  the  season.  However 
other  changes  are  quite  small.  Total  nonstructural 
carbohydrates  show  a  strong  seasonal  pattern  The 
initial  level  is  low  and  there  is  a  strong  summer 
peak,  which  declines  towards  the  end  of  the  year. 
The  results  of  the  inorganic  nutrient  study  show 
that  there  is  no  dilution,  within  the  plant  tissue,  of 
the  nutrients  with  the  growth  of  the  liverwort 
Studies  of  the  other  aquatic   macrophytes   have 
shown  two  contrasting  patterns.  In  plants  such  as 
the  Myriophyllum  spicatum,  there  is  a  strong  sea- 
sonal pattern  with  major  increases  in  tissue  concen- 
trations of  inorganic  nutrients  whenever  these  con- 
stituents are  abundant.  However,  in  plants  such  as 
the  isoetids,  the  tissue  concentration  remains  con- 
stant over  much  of  the  year.  The  former  pattern  is 
typical  of  strong  competitors  and   the  latter  of 
stress  tolerators.  The  relatively  constant  pattern  in 
most  of  the  nutrients  means  that  there  is  little 
evidence  of  luxury  consumption.  This  would  sug- 
gest that  a  number  of  the  nutrients  are  limiting 
(Miller-PTT)  6 
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As  part  of  a  comprehensive  study  to  investigate 
factors  regulating  the  macrophyte  distribution  in 
Castle  Lake  (California),  four  patches  of  water 
were  studied  intensively  to  determine  if  they  dif- 
fered spatially  or  seasonally  with  respect  to  a 
number  of  biomass  characteristics.  A  determination 
of  macrophyte  biomass  was  obtained  to  identify 
the  major  factors  regulating  plant  colonization  suc- 
cess and  distribution.  Biomass  variation  was  less 
among  seasons  than  among  patches  within  a  season 
for  Isoetes  occidentaJis.  This  lack  of  seasonality  is 
typical  for  isoetids.  Tissue  nitrogen  concentrations 
increased  from  summer  to  mid-winter,  when 
growth  rates  were  low.  This  accumulation  may 
provide  a  pool  of  nitrogen  for  periods  of  more 
rapid  growth.  Biomass  characteristics  of  individual 
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Isoetes  plants  were  well  within  ranges  reported  for 
other  isoetids  from  a  variety  of  sediment  types. 
While  low  levels  of  organic  matter  in  sediments 
have  been  shown  to  be  beneficial  to  macrophyte 
growth,  high  levels  can  be  detrimental.  The  ex- 
tremely organic  sediments  of  Castle  Lake,  howev- 
er, support  high  Isoetes  biomass  levels  within  re- 
stricted patches.  (Miller-PTT) 
W89-11319 

DISTRIBUTION  OF  SUBMERGED  MACRO- 
PHYTES  IN  LAKE  TAHOE,  CALIFORNIA  AND 
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and  Natural  Resources. 
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IVTLAP,  Vol.  23,  No.  4,  p  1927-1933,  December 

1988.  4  fig,  2  tab,  23  ref. 

Descriptors:  *Limnology,  'Seepage,  •Sediment- 
water  interfaces,  *Macrophytes,  *Lake  Tahoe,  Oli- 
gotrophia lakes,  Groundwater,  Sediments,  Plant 
distributions. 

The  study  of  factors  regulating  the  sparse  occur- 
rence of  macrophytes  in  oligotrophic  lakes  affords 
researchers  an  opportunity  to  examine  potential 
growth  regulating  factors  among  plant  supporting 
and  non-supporting  areas.  The  objectives  of  this 
study  were:  (1)  describe  the  distribution  pattern  of 
the  submerged  macrophytes  in  the  shallow  (0-10 
m)  littoral  zone,  (2)  examine  the  seasonal  growth 
pattern,   and   (3)   determine   whether   differential 
groundwater  seepage  into  the  lake  was  associated 
with   the   growth   distribution   patterns   of  these 
plants.   A  survey  of  spatial  distribution  of  sub- 
merged  macrophytes   revealed   that   these   plants 
were  very  rare  in  the  shallow  (0-10  m)  littoral  zone 
of  Lake  Tahoe.  Tracheophytes  dominated  the  sub- 
merged aquatic  plant  beds.  The  two  major  macro- 
phyte  growth   areas   were   adjacent   to   marshes 
along  the  shore.  The  importance  of  this  relation- 
ship is  not  known  although  it  may  be  related  to 
chemical  differences  in  seepage  water,  sediment 
type,  or,  historically,  to  periods  when  the  lake 
level  elevation  was  lower.  The  species  composition 
within  the  plant  beds  was  quite  heterogeneous.  A 
transect  across  the  macrophyte  bed  illustrated  how 
the   species   composition   changes   abruptly   from 
myriophyllum  spicatum  and  ceratophyllum  demer- 
sum  to  potamogeton  richardsonii.  The  sediment 
profile  outside  the  plant  bed  showed  it  to  be  deep 
sands  with  low  organic  matter  content  while  the 
sediment  inside  the  bed  was  organic  in  composition 
until  a  coarse  sand  and  pebble  layer  was  reached 
approximately    20   cm   below    the    sediment-lake 
interface.  The  chloride  analyses  on  the  lake  and 
interstitial  waters  verified   that  interstitial   water 
samplers  were  not  drawing  lake  water  back  into 
the  sediments.  The  increased  amounts  of  chloride 
inside  the  plant  beds  compared  to  outside  were 
believed  to  be  the  result  of  plant  decomposition. 
For  two  nutrient  species,  ammonium  and  soluble 
iron,   there  were  strong  concentration  gradients 
between  the  interstitial  waters  and  the  overlying 
lake  waters.  The  movement  of  nutrients  by  diffu- 
sion across  this  gradient  from  sediment  into  lake 
would  be  relatively  slow  compared  to  movement 
into  the  lake  due  to  groundwater  seepage.  (Miller- 
PTT) 
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LIGHT  UTILIZATION  EFFICIENCY  AS  A 
FUNCTION  OF  STORED  C02  IN  LEAVES  OF 
SOME  ACIDTOLERANT  AQUATIC  MACRO- 
PHYTES. 
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Carbon  limitation  is  discussed  as  a  possible  control- 
ling factor  of  primary  productivity.  Concomitantly 
with  anthropogenically  induced  acidification  of  the 
natural  environment  and  its  aquatic  habitats,  the 
issue  of  inorganic  carbon  availability  has  become  a 
truly  modern  undertaking.  In  contrast  to  alkaline 
waters,  which  reciprocally  balance  the  three  solute 
species  H2C03,  HC03(-)  and  C03(-)  against  each 
other,  the  acidic  aqueous  medium  with  its  simple 
domination  of  carbonic  acid  and  free  C02  as  a 
major  source  of  inorganic  carbon  has  offered  a 
new  avenue  into  the  intricate  relationships  between 
net  photosynthesis,  respiratory  C02,  light  compen- 
sation and  level  of  C02  compensation.  An  attempt 
is  made  to  illustrate  some  of  these  relationships  by 
means  of  data  obtained  from  experiments  that 
rather  precisely  control  photon  flux  density,  as 
well  as  gas  quantity  within  a  closed  chamber  hold- 
ing small  pieces  of  juvenile  leaf  tissue  of  two  well- 
known  acidtolerant  macrophytes  of  northern 
Europe.  It  is  shown  that,  at  least  under  non-alka- 
line conditions,  the  relationship  between  light  utili- 
zation efficiency  and  available  carbon  dioxide  is 
nearly  linear.  Therefore,  it  is  feasible  to  trace,  by 
extrapolation,  the  level  of  C02  compensation  as 
well  as  establish  a  relative  measure  of  the  photo- 
synthetic  potential  of  the  selected  organism  and 
ambient  medium  in  question.  Likewise,  if  the  pho- 
tosynthetic  organism  assimilates  exclusively  free 
C02  in  the  presence  of  bicarbonate,  it  should  also 
be  practicable  to  ascertain  the  difference  in  biologi- 
cally obtainable  C02  between  media  (lake  water) 
of  various  alkalinity.  Linking  assimilated  inorganic 
carbon  to  converted  light  energy  offers  further- 
more a  simple  means  towards  an  assessment  of  the 
general  physiological  status  of  chlorophyll-bearing 
plant  material.  Therefore,  the  described  plotting 
procedure  could  be  used  as  a  tool  for  assays  of 
balanced  nutrition.  (Miller-PTT) 
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LEAF  MATERIAL  PRODUCTION  IN  NYM- 
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Descriptors:  *Flood  plains,  *Macrophytes,  'Pro- 
ductivity, 'Detritus,  'Grasses,  Leaves,  Rivers, 
Seasonal  variation,  Decomposition. 

Data  are  presented  for  three  aquatic  macrophytes 
Nymphaea  lotus,  Najas  pectinatus  and  Potamoge- 
ton crispus  and  a  terrestrial  grass,  Cynodon  dacty- 
lon,  which  inhabits  seasonally  inundated  areas  on 
the  Pongola  river  floodplain.  Their  cycles  of  pro- 
duction and  decomposition  are  compared  and  dis- 
cussed in  the  context  of  the  floodplain  functioning. 
Standing  crop  of  the  N.  lotus  leaf  material  showed 
distinct  seasonal  variation.  The  rate  of  production 
of  leaf  material  was  correlated  with  temperature 
between  June  1985  and  February  1986,  but  not 
thereafter  because  of  a  second  peak  in  production 
which  was  caused  by  petiole  extension  as  the 
plants  responded  to  increased  water  depth  follow- 
ing the  flood  in  March.  It  is  suggested  that  had  the 
flood  not  occurred,  production  would  have  de- 
clined to  reach  low  levels  by  mid-autumn.  Leaf 
loss  occurred  throughout  the  year,  but  the  rate  was 
highest  in  summer.  Since  floating  leaves  of  nym- 
phaeids  decompose  rapidly,  particularly  when  the 
water  is  warm,  N.  lotus  is  seen  principally  as  a 
summer  contributor  to  the  secondary  producers.  In 
contrast,  N.  pectinatus  is  virtually  absent  from  the 
lakes  of  the  floodplain  during  summer  and  attained 
peak  standing  crop  in  late  autumn  and  winter. 
Although  loss  rates  were  not  measured,  it  is  proba- 
ble that  N.  pectinatus  makes  its  greatest  contribu- 
tion to  secondary  producers  during  autumn  and 
winter  as  standing  crop  declines.  On  the  Pongolo 
river  floodplain,  the  spatial  and  temporal  separa- 
tion of  species,  their  periodicity,  the  nature  of  the 
material  produced  and  the  flooding  regime  appear 
to  combine  to  reduce  periodicity  in  supply  of 
material  to  the  detritivore  populations.  The  impor- 
tance of  the  alleged  stability  is  not  clear  because 
insufficient  information  is  known  of  the  relative 
contribution  of  different  species  in  one  lake  and 


how  this  changes  in  response  to  episodic  events 
and  gradual  changes  brought  about  by  processes 
such  as  sedimentation.  (Miller-PTT) 
W89- 11322 


DECOMPOSITION  OF  PASPALUM  DISTI- 
CHUM  L.:  METHODOLOGY  IN  SEASONALLY 
INUNDATED  SYSTEMS. 
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Descriptors:  'Flood  plains,  'Litter,  'Decomposi- 
tion, Lakes,  Flooding,  Leaves,  Deterioration, 
Phosphorus,  Nitrogen. 

The  rates  of  mass  and  nutrient  loss  from  inundated 
Paspalum  distichum  plants  rooted  in  plastic  growth 
trays  were  compared  with  those  from  plants  which 
were  cut  and  placed  in  litter  bags  submerged  in  the 
field.  The  loss  of  mass  from  P.  distichum  leaves 
could  be  described  by  a  simple  exponential  model 
in  both  treatments,  but  that  for  rooted  plants  in 
growth  trays  was  more  rapid  than  that  for  cut 
plants  in  litter  bags.  In  contrast,  mass  loss  from 
stems  was  linear  and  rooted  stems  lost  mass  much 
more  slowly  than  those  in  litter  bags.  These  differ- 
ences are  manifest  in  quite  dissimilar  patterns  and 
rates  of  mass  loss  from  the  total  above  ground  (leaf 
and  stem)  plant  material  in  the  two  treatments. 
Changes  in  the  nitrogen  concentration  of  the  de- 
tached plants  in  litter  bags  were  quite  different 
with  no  marked  changes  in  the  first  3  days  fol- 
lowed by  a  decrease  in  concentration  in  the  leaves 
and  a  steady  increase  in  the  stems  to  twice  the 
original  concentration.  The  most  important  differ- 
ence in  phosphorus  concentration  changes  was  that 
while  rooted  plants  showed  a  gradual  decrease  in 
P  concentration  over  a  50-day  period,  there  was  a 
rapid  leaching  loss  from  those  in  litter  bags  over 
the  first  three  days  of  inundation.  Phosphorus  in 
plant  tissue  is  labile  and  lost  rapidly  if  membrane 
permeability  is  changed.  The  significance  of  de- 
composition studies  in  periodically  inundated  sys- 
tems lies  in  the  use  of  the  data  in  predicting  the 
amounts  of  energy  (mass)  and  nutrients  transferred 
from  the  terrestrial  vegetation  to  the  aquatic  phase 
for  particular  periods  of  flooding.  The  calculation 
of  nutrient  transfers  is  made  from  estimates  of  the 
rate  and  pattern  of  overall  loss  of  nutrient  stocks 
from  the  plant  material  and  these  too  differed 
markedly  between  growth  tray  and  litter  bag  treat- 
ments. Thus,  irrespective  of  the  period  of  inunda- 
tion for  which  predictions  are  made,  estimates  for 
nitrogen,  phosphorus,  and  mass  (energy)  transfer 
to  the  aquatic  phase  would  be  affected  by  the 
enclosure  of  detached  plants  in  litter  bags.  (Miller- 
PTT) 
W89- 11323 


FLEXIBILITY  OF  LIFE  CYCLE  PATTERNS  AS 
A  MECHANISM  FOR  TOLERANCE  OF  FLUC- 
TUATION OF  ENVIRONMENTAL  CONDI- 
TIONS BY  AQUATIC  PLANTS. 
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Descriptors:  'Aquatic  plants,  'Life  cycles,  'Ma- 
crophytes, 'Environmental  effects,  'Tolerance, 
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In  fluctuating  environments,  the  organisms  best 
able  to  survive  and  reproduce  are  those  which 
tolerate  both  maximum  and  minimum  levels  of 
environmental  parameters.  Studies  in  shallow  Aus- 
tralian lakes  are  exploring  the  hypothesis  that  the 
submerged  macrophytes  may  be  adapted  to  wide 
fluctuations  of  environmental  conditions  rather 
than  the  extremes  of  each  parameter.  Evidence  is 
presented  on  submerged  macrophytes  from  saline 
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and  freshwater  ephemeral  wetlands  that  suggests 
flexibility  of  life  cycle  pattern  and  morphological 
plasticity  enhance  survival  in  widely  fluctuating 
environments.  Preliminary  data  from  transplant  ex- 
periments in  the  freshwater  species  Myriophyllum 
vanifolium  were  used  to  examine  the  variability 
and  life  cycle  timing  of  this  species.  A  factorial- 
design,  transplant  experiment  was  set  up  in  Octo- 
ber 1986  to  test  the  effect  of  four  habitat  factors  on 
the  establishment  and  growth  of  this  species. 
Depth  of  water,  grazing,  substrate  type,  and  origin 
of  the  material  were  the  primary  variables.  Differ- 
ent survival  rates,  shoot  numbers,  and  shoot 
lengths  are  stimulated  by  depth.  Overall,  grazing 
does  not  have  a  marked  effect  on  plant  survival 
and  establishment.  However,  results  indicate  a  neg- 
ative synergistic  effect  of  the  combination  of  graz- 
ing and  0.3  depth  where  only  2.5%  survival  oc- 
curred compared  with  29%  in  the  ungrazed  site. 
The  variability  within  a  population  of  aquatic  ma- 
crophytes  may  be  maintained  by  wide  fluctuations 
of  environmental  parameters.  Researchers  should 
not  ignore  the  'noise'  within  a  species  or  popula- 
tion as  it  is  upper  and  lower  limits  which  provide 
the  variation  on  which  natural  selection  acts  in 
extreme  environmental  conditions.  The  use  of  field 
transplant  experiments  to  explore  the  reactions  of 
individual  plants  to  different  environmental  condi- 
tions is  a  technique  with  potential  in  bridging  the 
gaps  of  extrapolation  from  laboratory  physiologi- 
cal experimentation  to  field  observations  and  vice 
versa.  (Miller-PTT) 
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RADIUM  ACCUMULATION  FROM  WATER 
BY  FOILAGE  OF  THE  WATER  LILY,  NYM- 
PHAEA  VIOLACEA. 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation, Sutherland.  Environmental  Science 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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The  effects  of  phosphorous  on  rates  of  photosyn- 
thesis, photorespiration  and  on  the  length  of  the 
induction  phase  in  Myriophyllum  triphyllum  were 
studied.  In  M.  triphyllum,  the  response  to  P  at 
internal  concentrations  from  0.9  to  5.8  mg  P/g  dry 
wt.  reveal  no  indications  of  the  inhibitions  which 
might  well  have  been  expected  from  the  growth 
curve.  Rather,  the  1.9  fold  increase  in  the  rate  of 
apparent  C02  fixation  from  53  to  95  micromol 
C02/g  F.wt./h  shows  that  net  photosynthesis  is 
stimulated  by  increasing  P  levels  up  to  those  found 
in  the  field.  Inhibitions  of  apparent  photosynthesis 
by  P  only  occur  at  higher  concentrations  unlikely 
ever  to  be  found  in  natural  situations.  The  same 
range  of  P  produced  a  greater  relative  stimulation 
m  C02  release  from  photorespiration  (2.4  fold)  but 
net  photosynthesis  was  only  slightly  affected.  This 
is  because,  in  M.  triphyllum,  as  in  other  aquatics, 
the  rate  of  photorespiration  is  low  relative  to  those 
of  photosynthesis.  As  a  percentage  of  apparent 
photosynthesis,  photorespiration  ranged  from  15% 
at  8.8  mg  P/g  dry  wt.  to  37%  at  1.8  mg  P/g  dry 
wt.  The  net  effect  of  these  responses  of  photosyn- 
thesis, in  terms  of  rate,  induction  phase  and 
changes  in  chlorophyll,  and  of  photorespiration 
indicate  that  M.  triphyllum  is  capable  of  maintain- 
ing a  relatively  high  and  even  daily  rate  of  carbon 
assimilation  over  a  wide  range  of  internal  P  con- 
centrations. This  contrasts  markedly  with  the  de- 
pressant effects  of  P  on  growth.  The  effects  of 
phosphorous  on  growth  of  M.  triphyllum  cannot 
be  explained  by  a  simple  parallel  effect  on  carbon 
fixation  as  the  resource  for  new  plant  structures. 


Phosphorous  effects  on  growth  results  from  other 
facets  of  metabolism  which  control  plant  develon- 
ment.  (Miller-PTT)  v 
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INORGANIC  SUSPENOIDS  AND  SUB- 
MERGED MACROPHYTES  IN  LAKE  WHAN- 
GAPE,  NEW  ZEALAND. 

Ruakura  Soil  and  Plant  Research  Station,  Hamil- 
ton (New  Zealand).  Aquatic  Plant  Section 
R.  D.  S.  Wells,  W.  N.  Vant,  and  J.  S.  Clayton. 
Internationale  Vereinigung  fur  Theoretische  und 
Angewandte  Limnologie,  Verhandlungen 
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1988.  3  fig,  6  ref. 

Descriptors:  "Lakes,  "New  Zealand,  'Suspended 
sediments,  *Macrophytes,  Standing  crops,  Bio- 
mass,  Growth  rates,  Suspensoids. 

Suspended   sediments  and   macrophytes  in   Lake 
Whangape  (North  Island,  New  Zealand)  are  as- 
sessed. Lake  Whangape,  the  last  of  the  larger  lakes 
in    Waikato   lakes   supporting   dense   macrophyte 
growths,  aroused  concern  when  it  was  observed 
that  its  Southern  Arm  had  lost  much  of  its  dense 
macrophyte  cover.  Four  sites  were  selected  and 
botanical   descriptions   were  made  every   3  or  4 
months  from  early   1985   to  late    1986  using  the 
qualitative  SCUBA  method.  Three  quadrants  were 
harvested  at  each  site  and  sorted  into  different 
species  before  drying  to  a  constant  weight  at  80  C 
Water  samples  were  collected  from  throughout  the 
lake  and  analyzed  for  inorganic  suspensoids.  Ma- 
crophyte   biomass    remained    relatively    constant 
over  the  2  year  study  period  indicating  the  tenfold 
difference  in  biomass  between  the  Southern  Arm 
and  the  rest  of  the  lake  was  a  relatively  stable 
condition.  However,  for  three  years  from  1977-79, 
the  lake  was  sampled  at  12  sites  and  the  Southern 
Arm  was  at  least  as  productive  as  the  rest  of  the 
lake.  Although  the  sampling  techniques  were  not 
directly  comparable  with  those  used  in  this  study 
it  is  evidence  that  the  Southern  Arm  has  under- 
gone  a  marked  decline   in   macrophyte  standing 
crop.  The  cause  of  macrophyte  decline  may  have 
been  due  to  any  of  one  or  a  combination  of  factors 
such  as  phytoplankton   blooms,   epiphytes,   swan 
browsing,  grass  carp  (Ctenopharrygodon  idella)  or 
koi  carp  (Cyprinus  carpio)  activities,  illegal  herbi- 
cide use,  changes  in  nutrient  status  of  water  and 
sediments,  toxic  outflows,  plant  senescence,  or  an 
increase  in  inorganic  suspensoids.  Preliminary  re- 
sults indicate  that  swan  browsing  and  carp  activi- 
ties do  not  account  for  the  present  lack  of  macro- 
phyte biomass  in  the  Southern  Arm  as  the  exclu- 
sion cage  in  the  Southern  Arm  showed  no  signs  of 
increased  production.  (Miller-PTT) 
W89- 11327 


EFFECTS  OF  NUTRIENTS  ON  AQUATIC 
PLANT  DECOMPOSITION  RATES, 

Department  of  Scientific  and  Industrial  Research, 
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As  part  of  a  research  program  on  the  consequences 
of  lake  eutrophication  in  New  Zealand,  and  partly 
as  an  effort  to  clarify  the  discrepancies  in  the 
literature,  the  influence  of  nutrient  enrichment  on 
rates  of  macrophyte  decomposition  were  studied. 
Whether  decomposition  rates  of  a  single  test  spe- 
cies were  affected  by  nutrients  at  all  is  addressed  as 
well  as  whether  or  not  the  supply  in  the  surround- 
ing water  was  more  important  than  in  the  tissues. 
The  decomposition  rate  of  Lagarosiphon  major 
was  not  affected  by  the  concentrations  of  nutrients 
in  the  surrounding  water  in  either  field  or  laborato- 
ry studies.  Tests  spanned  the  concentration  ranges 
(1-120  mg/cu  m  DRP  and  5-1200  mg/cu  m  DIN) 
which  are  likely  to  occur  in  natural  lake  waters. 
The  decomposition  rate  from  day  2  to  day  36  was 


not  apparently  affected  by  the  nutrient  quality  of 
the  tissue.  These  results  are  at  variance  with  some 
of  the  data  reported  in  other  studies,  so  it  is  perti- 
nent to  examine  more  closely  the  existing  data  in 
the  literature.  The  first  point  that  emerges  is  that 
two  distinct  types  of  tissues  have  been  studied- 
terrestrial  leaf  litter,  usually  in  stream  water  and 
aquatic  macrophyte  tissue.  Secondly  the  decompo- 
sition responses  to  nutrients  can  be  divided  into 
two  types:  (1)  responses  to  nutrients  in  the  sur- 
rounding water,  and  (2)  responses  to  nutrients  in 
the  tissues.  In  the  literature  examined,  tissue  nutri- 
ent levels  had  no  effect  on  terrestrial  litter  decom- 
position. It  is  suggested  that  in  the  case  of  terrestri- 
al litter  in  water,  low  tissue  nutrients  mean  that 
bactenally  mediated  decomposition  may  be  con- 
trolled by  the  rate  of  supply  of  aqueous  N  and  P. 
The  situation  with  decaying  macrophytes,  howev- 
er, is  quite  different,  as  tissue  nutrient  levels  are 
often  much  higher  than  in  terrestrial  litter.  Exami- 
nation of  methods  reported  for  several  studies 
showed  that  while  leaching  was  a  recognized  proc- 
ess in  most,  the  authors  had  not  separated  leaching 
from  microbially  mediated  decomposition  in  their 
calculations  of  decomposition  rates  or  weight  loss 
(Miller-PTT) 
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LIGHT  CLIMATE  OF  LAKE  ELLESMERE 
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ogy, 'Aquatic  plants,  'Suspended  sediments, 
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mere,  Growth  rates,  Eutrophication,  Wind,  Water 
depth,  Regression  analysis. 

Light  parameters  for  use  by  water  managers  were 
assessed  in  order  to  get  an  accurate  description  of 
the  light  climate  and  its  effects  on  plant  growth  in 
this   particular   shallow,   eutrophic   and   brackish 
coastal  lake.  Water  samples  were  taken  fortnightly 
at  two  sites  over  the  May-December  1986  period. 
The  first  site  lies  in  a  shallow  sheltered  bay  and  the 
other  is  located  off  the  south  western  shore  in  a 
deeper  zone  where  reflection  from  the  lake  bottom 
was  accepted  as  being  negligible  regardless  of  the 
lake  level.  A  wide  range  of  optical  measurements 
were    obtained    on    several    occasions.    Shallow 
waters  are  likely  to  be  affected  by  wind-induced 
resuspension  of  sediment.   Therefore,   their  light 
climate  will  be  typically  controlled  by  the  level  of 
inorganic  suspended  solids  in  the  water  column.  It 
is  shown  that  this  level  can  be  accurately  moni- 
tored by  turbidity  measurements  once  a  relation- 
ship with  absolute  levels  of  suspended  solids  is 
established.  When  Lake  Ellesmere  and  other  New 
Zealand  lakes  studied  are  compared,  it  is  very  clear 
that  the  contribution  of  the  total  suspended  solids 
has  somewhat  less  effect  on  the  attenuation  coeffi- 
cient than  expected.  This  could  be  due  to  the 
brackishness  of  the  water  and  its  effect  on  electro- 
static repulsion  between  particles  which  decreases 
as  salinity   increases,   promoting   the  aggregation 
and  precipitation  of  colloidal  clay  minerals  and 
reducing  scattering  coefficient  values.  It  is  believed 
that  the  wind  is  a  major  factor  controlling  the  level 
of  suspended  solids  in  this  shallow  lake.  This  has 
been  demonstrated  for  other  shallow  lakes  in  New 
Zealand.  It  appears  that  daily  average  wind  speeds, 
equal  or  greater  than  3  m/s,  significantly  increase 
the  level  of  inorganic  suspensoids.   By  using  the 
regression,  an  increase  from  1 10  g/cu  m  to  180  g/ 
cu  m  in  the  level  of  inorganic  suspensoids  will 
increase  the  attenuation  coefficient,  Kd,  from  ap- 
proximately 8  to  11.  The  reduction  of  light  pene- 
tration which  reduces  macrophyte  growth  in  Lake 
Ellesmere  appears  to  be  more  dependent  on  climat- 
ic conditions  rather  than  on  shading  by  algae  as 
might  be  suggested  by  its  continuously  highly  eu- 
trophic status.  (Miller-PTT) 
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LIMITS  TO  THE  SPREAD  OF  ELODEA  CANA- 
DENSIS IN  LAKE  ALEXANDRINA,  NEW  ZEA- 
LAND. 
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The  distribution  of  Elodea  canadensis  in  Lake 
Alexandrina  (South  Island)  was  examined  and  en- 
vironmental factors  which  might  have  limited  the 
spread  of  dense  stands  in  the  lake  were  assessed. 
The  invasion  of  E.  canadensis  in  Lake  Alexandrina 
has  not  caused  the  disappearance  of  native  species 
at  the  rate  previously  envisaged  and  the  distribu- 
tion pattern  of  this  species  has  been  maintained 
over  the  past  four  years.  The  spread  of  stands  of  E. 
canadensis  in  the  Chara  globularis  beds  may  be 
limited  by  the  tendency  of  the  latter  species  to 
collapse  upon  itself  after  reaching  a  height  of  1  m 
in  spring.  However,  this  mechanism  alone  is  un- 
likely to  play  a  major  role  in  limiting  the  spread  of 
E.  canadensis  since  very  dense  stands  have  become 
established  in  more  sheltered  parts  of  the  lake  in 
the  C.  globularis  zone  to  a  depth  of  6-7  m.  A 
critical  iron  requirement  is  reported  for  E.  cana- 
densis although  others  have  found  that  growth  of 
this  species  was  unrelated  to  the  concentration  of 
iron  in  the  interstitial  water.  In  lake  Alexandrina,  a 
ferrous  iron  level  of  1  mg/1  was  sufficient  to  sup- 
port at  least  temporary  growth  of  this  species.  It  is 
believed  that  E.  canadensis  has  not  become  a  nui- 
sance because  the  steep  slopes  and  turbulence  char- 
acteristic of  the  lake  have  not  allowed  it  to  estab- 
lish permanent  dense  stands  in  many  areas.  (Miller- 
PTT) 
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EPISCHURA  DENSITY  AS  A  FACTOR  CON- 
TROLLING THE  ESTABLISHMENT  OF  BOS- 
MESA  POPULATIONS  EN  LAKE  TAHOE. 
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Conditions  are  explored  under  which  Bosmina  lon- 
girostris  populations  can  successfully  colonize 
Lake  Tahoe  and  coexist  with  Mysis  relicta.  The 
timing  of  the  decline  of  Epischura  in  the  late 
summer  and  autumn  months  is  probably  the  most 
important  factor  determining  whether  Bosmina 
will  occur  in  any  given  year.  If  Epischura  popula- 
tions decline  in  August  or  September,  Bosmina  is 
free  to  grow  throughout  September  and  October 
and  can  achieve  high  densities  depending  on  food 
availability.  If  Epischura  populations  persist  into 
October  or  November  before  declining  in  abun- 
dance, Bosmina  will  not  be  able  to  colonize  the 
lake  because  of  inherent  resting  egg  production 
and  declining  ambient  temperatures.  The  impact  of 
Mysis  predation  on  Bosmina  populations  has  ap- 
parently been  to  shift  Bosmina  vertical  distribution 
higher  in  the  water  column.  Bosmina  population 
abundance  is  now  controlled  by  Epischura  abun- 
dance to  a  large  extent.  In  short,  Bosmina  popula- 
tions in  Lake  Tahoe  do  not  exhibit  high  enough 
birth  rates  to  overcome  the  impact  of  invertebrate 
predation  and  their  ability  to  colonize  the  lake  is 
essentially  controlled  by  the  population  behavior 
of  their  predators.  (Miller-PTT) 
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LONG  TERM  STUDIES  ON  SIMULIUM  VIT- 
TATUM  ZETT.  (DIPTERA:  SIMULIIDAE)  IN 
THE  RIVER  LAXA,  NORTH  ICELAND,  WITH 
PARTICULAR   REFERENCE  TO   DIFFERENT 


METHODS  USED  IN  ASSESSING  POPULA- 
TION CHANGES. 
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Descriptors:  'Aquatic  insects,  'Benthic  fauna, 
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Two  different  sampling  methods,  benthic  samples 
and  window  traps,  were  simultaneously  employed 
in  a  study  of  population  changes  of  Simulium  vitta- 
tum  in  the  River  Laxa  (North  Iceland).  The  results 
of  benthic  samples  were  analyzed  by  two  methods, 
one  based  on  the  Aliens  curve  and  the  other  based 
on  the  average  cohort  method,  to  estimate  biomass 
and  production.  The  two  methods  yielded  closely 
similar  results  regarding  both  biomass  and  produc- 
tion. Of  the  two  methods,  the  average  cohort 
method  is  less  laborious.  Although  they  cannot  be 
used  as  an  absolute  measure  of  abundance,  window 
traps  provide  a  simple  and  fast  means  of  estimating 
blackfly  population  levels.  Traps  are  affected  by 
weather,  especially  wind  velocity  and  temperature 
which  influences  flight  activity  of  the  insects.  Also, 
window  traps  catch  insects  that  originate  from  an 
undefined  area.  The  catch  of  adult  S.  vittatum  in 
window  traps  was  closely  related  to  the  produc- 
tion of  S.  vittatum  larvae  and  pupae.  In  view  of 
this,  population  changes  of  S.  vittatum  can  be 
monitored  by  using  only  window  traps,  a  much 
less  time  consuming  method  than  any  other. 
(Miller-PTT) 
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IMPORTANCE  OF  LOW  FLOW  RATES  TO 
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TORAL AND  PELAGIAL  ZONES, 
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Descriptors:  'Lakes,  'Limnology,  'Phosphorus, 
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circulation,  Lake  sediments. 

The  flow  environment  within  an  emergent  macro- 
phyte  stand  was  investigated,  paying  special  atten- 
tion to  the  exchange  of  water  between  the  littoral 
and  pelagic  areas.  Although  seasonal  fluctuations 
of  both  total  phosphorus  and  P04-phosphorus  was 
most  striking  in  the  innermost  littoral  zone,  the 
peaks  in  the  different  zones  were  measured  on  the 
same  dates  and  suggested  an  interchange  between 
the  littoral  and  pelagial  areas.  Laboratory  experi- 
ments showed  that  even  relatively  slow  flow  of 
pelagial  water,  containing  at  most  5  microg  P04- 
P/L  could  effectively  flush  available  phosphorus 
from  the  littoral  sediment.  A  faster  flow  flushed 
the  surface  of  sediment  in  25  minutes,  but  also 
caused   fluctuation   in   the   P04-P   outflow   most 
likely  due  to  pertubation  of  the  sediment  and  resu- 
spension  of  benthic  surface  material.  A  similar  flow 
rate  was  observed  to  produce  turbidity  in  the  field. 
Knowing  the  inflow  and  outflow  velocities  and  the 
corresponding  phosphorous  concentration,  trans- 
port of  phosphorous  by  water  flow  from  littoral  to 
pelagial  areas  could  be  estimated  by  a  mass  balance 
calculation.  Although  ignoring  turbulence,  the  re- 
sults indicate  the  magnitude  of  transport  by  out- 
flow and  emphasize  the  importance  of  ambient 
flows  in  the  littoral  dynamics.  Phosphorus  release 
from  the  sediment  could  supply  only  a  small  frac- 
tion of  the  total  outflow.  In  the  innermost  littoral, 
where  anoxic  periods  in  the  overlying  water  are 
usual,  the  release  rate  might  have  been  higher  than 
measured    under   laboratory    conditions.    On    the 
other  hand,  the  throughflow  system  gave  a  release 
rate  twice  that  of  the  batch  system  and  almost 
thrice   that   measured   by   others   for   the   littoral 
sediment  of  an  oligotrophic  lake.  Relatively  slow 
flow  induced  by  winds  towards  the  littoral,  may 
flush   the   whole   vegetation   zone   with   pelagial 
water  in  a  few  hours.  This  process  can  cause  a 


sudden  nutrient  peak  in  the  inshore  pelagial  water. 

(Miller-PTT) 
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ECOLOGY  OF  INDIAN  INLAND  SALINE 
LAKES:  II.  PRIMARY  PRODUCTION  IN  DID- 
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Investigations  were  carried  out  for  a  period  of  one 
annual  cycle,  October  1984  to  September  1985, 
covering  three  seasons:  winter,  summer  and  mon- 
soon. Lake  salinity  showed  a  wide  variation  rang- 
ing between  18.96  ppt  to  336  ppt.  Total  alkalinity 
also  increased  considerably  during  the  observation 
period,  from  a  minimum  of  148.0  ppm  to  a  maxi- 
mum of  1208.  ppm.  Such  high  alkalinity  and  salini- 
ty classify  the  lake  as  a  'highly  alkaline  saline'  one. 
The  total  phytoplankton  population  varied  from 
nil  to  3,991,600  cells/L.  The  maximum  density  was 
observed  at  salinity  34.7%  to  which  blue-green 
algae  contributed  the  most  both  in  number  and 
genera.  Total  chlorophyll  content  showed  con- 
comitance with  the  total  phytoplankton  population 
and  ranged  from  nil  to  29.33  mg/cu  m.  Chloro- 
phyll-a  was  found  to  be  the  dominant  phytopig- 
ment.  The  maxima  of  both  gross  and  net  primary 
production  were  during  the  monsoon  period 
(August  1985),  synchronous  with  the  monsoon 
peak  of  the  phytoplankton.  The  production,  on  the 
whole,  was  low  during  the  winter,  which  coincid- 
ed with  low  phytoplankton  density  and  in  turn 
with  low  concentration  of  total  chlorophyll,  there- 
by establishing  a  positive  relationship  of  primary 
productivity  with  phytoplankton  population  and 
chlorophyll  concentration.  As  is  true  for  most 
saline  lakes,  high  salinities,  followed  by  a  depletion 
in  phytoplankton  population,  acted  as  a  limiting 
factor  for  phytoplankton  primary  production  in 
Didwana  Lake.  (Miller-PTT) 
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Western  Australia  Univ.,  Nedlands.  Centre  for 
Water  Research. 

G.  C.  Hocking,  and  J.  C.  Patterson. 
Internationale  Vereinigung  fur  Theoretische  und 
Angewandte  Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  2226-2231,  December 
1988.  2  fig,  10  ref. 

Descriptors:  'Reservoirs,  'Reservoir  releases, 
'Reservoir  operation,  'Model  studies,  Two-dimen- 
sional models,  Algorithms,  Outflow,  Simulation. 

New  algorithms  for  inflow  and  withdrawal  are 
discussed  that  can  provide  long  term  estimates  of 
density  structure,  yet  allow  the  basic  model  struc- 
ture to  remain  one  dimensional  and  retain  the 
computational  efficiency.  An  example  showing 
some  simple  tracking  of  particles  demonstrates  the 
differences  between  several  withdrawal  algorithms 
used  in  these  models.  A  single  day's  inflow  is 
tracked  as  it  travels  into  the  main  basin  of  the 
reservoir  over  a  seventeen-day  period.  The  inflow 
is  assumed  to  be  some  form  of  effluent,  and  the 
water  quality  implications  can  be  seen  using  three 
different  algorithms:  Method  1,  which  assumes 
variations  in  horizontal  velocity  only  in  the  verti- 
cal; Method  2,  which  assumes  variations  in  hori- 
zontal velocity  only  in  the  horizontal;  and  method 
3,  a  new  algorithm  using  two-dimensional  motions. 
Withdrawal  envelopes  were  calculated  using  the 
three  withdrawal  algorithms.  The  new  algorithm 
will  withdraw  the  most  of  the  three.  The  first 
method  withdraws  the  second  largest  amount, 
being  not  too  different  from  the  new  method  be- 
cause the  withdrawal  is  quite  small.  The  second 
method  misses  the  intrusion  completely,  and  hence 
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withdraws  none  of  the  pollutant.  The  subsequent 
plunging  of  the  following  inflows  to  beneath  this 
level  may  then  force  this  water  up  and  away  from 
the  region  of  the  offtake.  Thus  the  three  methods 
result  in  completely  different  amounts  of  pollutant 
being  withdrawn  from  the  reservoir.  This  im- 
proved capability  in  following  two  dimensional 
motions  is  in  no  way  intended  to  replace  a  more 
sophisticated  pseudo-two-dimensional  model,  but  it 
can  be  used  to  obtain  some  estimate  of  horizontal 
structure.  The  algorithms  have  been  constructed 
for  use  in  the  dynamic  reservoir  simulation  model 
DYRESM  although  the  concept  is  generally  appli- 
cable to  Lagrangian  layer  models.  Some  quite 
simple  alterations  to  the  algorithms  which  model 
withdrawal  and  inflow  in  the  reservoir  simulation 
model  DYSREM  introduce  a  basic  two-dimension- 
ality to  the  model.  This  added  capability  is  used  to 
show  the  importance  of  choosing  the  correct 
region  of  withdrawal  when  horizontal  transport  is 
of  interest,  even  for  quite  small  withdrawals  that 
have  little  effect  on  the  vertical  one-dimensional 
structure.  (Miller-PTT) 
W89-11336 


DENITRIFICATION  AND  NITROGEN  FIXA- 
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As  part  of  a  comprehensive  study  of  the  input, 
recycling  and  loss  of  nitrogen  and  phosphorus  in 
an  Amazon  floodplain  lake,  measurements  were 
made  of  the  rates  of  nitrogen  fixation  and  denitrifi- 
cation.  These  are  the  first  such  data  reported  for 
the  Amazon  and  among  the  few  available  for  tropi- 
cal lakes  in  general.  Measurements  of  nitrogen 
fixation  were  made  using  the  acetylene  reduction 
and  15N-N2  methods  during  periods  of  rising, 
high,  and  falling  water  in  1980  and  1981.  No 
reduction  of  acetylene  was  detectable  during  incu- 
bations of  any  plankton  samples  from  the  open 
water  of  L.  Caalado.  Significant  acetylene  reduc- 
tion was  detected  in  samples  of  periphyton  grow- 
ing on  aquatic  macrophytes.  Rates  were  highest 
during  the  day  and  lower  at  night.  Nitrous  oxide 
accumulation  as  evidence  for  denitrification  was 
not  detectable  in  any  of  the  samples  from  L. 
Calado.  Optimization  of  the  assay  to  reduce  the 
detection  limit  is  required  to  establish  if  low  rates 
of  denitrification  occur.  The  low  concentration  of 
nitrate  in  most  of  the  samples  indicates  that  a  low 
supply  of  substrate  may  be  one  reason  for  these 
results.  However,  evidence  suggests  that  denitrifi- 
cation remains  probable  or  possible  under  some 
circumstances  or  at  other  times  on  Amazon  flood- 
plains.  Nitrous  oxide  concentrations  were  below 
saturation  in  samples  obtained  from  a  variety  of 
floodplain  lakes  scattered  throughout  the  central 
basin  and  were  near  zero  in  anoxic  waters  of  these 
lakes.  Samples  from  0.5  and  5  m  in  L.  Calado  were 
also  unsaturated.  These  results  imply  a  process 
such  as  denitrification  that  consumes  nitrous  oxide. 
Furthermore,  nitrate  added  to  bottom  chambers 
installed  in  anoxic  sediments  in  L.  Calado  was  lost 
from  the  overlying  water;  denitrification  is  one 
possible  route  of  the  loss.  Estimates  derived  from 
very  limited  data  suggest  an  important  role  for 
nitrogen  fixation  and  denitrification  in  the  nitrogen 
balance  for  the  overall  Amazon  basin.  Data  sug- 
gest that  significant  rates  of  N2  fixation  are  associ- 
ated with  the  periphyton  of  floating  macrophyte 
beds,  but  further  direct  measurements  of  nitrogen 
transformations  in  the  full  range  of  aquatic  and 
terrestrial  habitats  are  needed  to  improve  basin- 
wide  estimates  for  the  Amazon.  (Miller-PTT) 
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From  1975,  Lake  227  in  the  Experimental  Lakes 
Area  (northwestern  Ontario)  has  recieved  experi- 
mental addition  of  N  and  P  in  a  ratio  of  5: 1  and  the 
response  of  the  zooplankton  population  to  this 
fertilization  regime  for  the  years  1977  to  1982  is 
examined.  The  hypothesis  that  chemical  conditions 
are  toxic  to  crustacean  zooplankton  and  that  Chao- 
borus  controls  rotifer  abundance  is  further  tested. 
The  addition  of  N  and  P  to  Lake  227  in  a  5:1  ratio 
stimulated  primary  productivity  as  effectively  as 
did  the  same  amount  of  P  in  a  N:P  ratio  of  15:1. 
Phytoplankton  production  produced  high  pH  and 
anoxic  conditions  in  the  water  column.  Populations 
of  cladocerans  and  calanoids  were  reduced  to  very 
low  numbers,  during  most  of  the  years  of  fertiliza- 
tion. Cyclopoids  were  slightly  less  affected.  The 
toxic  chemical  conditions  are  considered  the  most 
unlikely  cause  of  the  loss  of  crustaceans.  Total 
rotifer  abundance  was  variable  from  year  to  year 
and  was  not  correlated  with  inferred  abundance  of 
Chaoborus,  and  two  species  of  rotifers,  Anuraeop- 
sis  fissa  and  Polyarthra  remata  increased  in  abun- 
dance in  the  alkaline  conditions.  Lake  227  is  a  lake 
almost  devoid  of  crustacean  herbivores.  Herbivory 
on  edible  phytoplankton  has,  therefore,  been  re- 
duced by  the  apparently  toxic  chemical  conditions 
produced  by  the  high  primary  production.  As  a 
result,  rotifers  have  increased  in  abundance  to  fill 
the  niche  left  by  crustaceans.  (Miller-PTT) 
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EXTREME  PERTURBATION  OF  THE  ZOO- 
PLANKTON COMMUNITY  OF  A  SMALL  PRE- 
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Stable  isotope  ratios  were  used  to  verify  the  hy- 
pothesis that  marine  nutrients,  principally  nitrogen, 
transported  from  the  sea  to  freshwater  by  salmon 
escapement,  are  traceable  to  different  trophic 
levels  and  enhance  system  fertility.  The  sockeye 
salmon  runs  to  the  Kvichak  River  have  a  pro- 
nounced cyclic  nature  with  a  period  of  4-5  years, 
depending  upon  the  average  length  of  freshwater 
residence  of  the  juveniles.  Escapements  have 
ranged  from  225,000  to  24  million,  and  the  num- 
bers of  juveniles  reflect  the  same  variations. 
Whereas  the  biogenic  enrichment  through  the 
salmon  carcasses  cannot  explain  the  establishment 
of  cyclic  salmon  runs,  they  do  provide  a  feedback 
loop  which  sustains  the  variable  amount  of  juvenile 
biomass.  The  preliminary  results  indicate  that  a 
strong  isotopic  signature  can  be  detected  from 
nutrients  released  by  returning  anadromous  salmon 
and  that  it  can  be  traced  as  it  makes  its  way  up  the 
food  chain  to  juvenile  salmon  and  other  resident 
fish  species.  In  Iliamna  Lake,  results  suggest  that 
periphyton  utilizes  the  marine  nutrients  brought  in 
by  returning  adult  salmon  first.  The  probable  se- 
quence is  from  carcass  to  periphyton,  especially  in 
the  littoral  zone,  and  then  to  feeding  salmon  fry 
the  following  spring.  By  late  July,  the  salmon  fry 
enter  the  limnetic  zone  of  Iliamna  Lake.  Whereas 
the  food  requirements  of  the  juvenile  salmon  are 
less  during  the  first  year  of  lake  residence,  it  in- 
creases drastically  during  the  second  year.  The 
principal  limnetic  food  item,  Cyclops  scutifer,  has 


a  2-year  lifespan  which  is  largely  synchronized 
with  the  freshwater  residence  of  the  juvenile  sock- 
eye  salmon.  Eventually,  the  biogenic  nutrients  con- 
tributed by  the  returning  anadromous  salmon  are 
lost  through  discharge  from  the  system  or  deposit- 
ed as  sediments  at  the  deeper  parts  of  Iliamna 
Lake.  (Miller-PTT) 
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EFFECTS  OF  SUBMERGENT  MOSS  ON  SEDI- 
MENT SULFATE  REDUCTION  RATES. 
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Using  the  hypothesis  that  vegetative  cover  may  be 
one  of  the  factors  accounting  for  the  descrepancies 
seen  in  sulfate  reduction  rates,  the  effect  a  submer- 
gent  moss  layer  has  on  the  rate  of  sulfate  reduction 
was  quantified.  Crystal  Lake  in  northcentral  Wis- 
consin was  chosen  as  the  study  site.  In  situ  sam- 
pling of  sediment  interstitial  waters  was  performed 
in  order  to  determine  net  sulfate  fluxes  into  or  out 
of  the  lake's  sediment.  Sulfate  reduction  occurred 
at  all  sites  in  Crystal  Lake.  The  mean  sulfate  reduc- 
tion rates  at  the  S  (shallow  water  with  sandy 
bottom),  B  (soft,  highly  organic  gyttja),  and  M 
(thick  moss  layer)  sites  were  66.5,  135  and  93 
microeq/sq  m/day,  respectively.  All  15  m  hypo- 
limnetic  sites  of  Crystal  Lake  exhibited  comparable 
sulfate  reduction  rates  but  an  interesting  phenome- 
non was  seen  at  the  M  sites.  When  sulfate  concen- 
tration profiles  in  moss  covered  areas  are  com- 
pared to  adjacent  exposed  areas,  one  can  clearly 
see  that  the  sulfate  reduction  is  taking  place  above 
the  sediment-water  interface  in  the  moss  covered 
areas.  Though  one  might  suspect  that  photosyn- 
thetic  oxygen  production  in  this  10-25  cm  thick 
moss  layer  might  suppress  this  anaerobic  process, 
the  opposite  was  seen.  It  appears  that  the  summer 
rate  of  sulfate  reduction  in  moss  covered  areas 
does  not  differ  from  other  areas  in  the  lake  but  the 
zone  of  reduction  in  relation  to  the  sediment-water 
interface  is  markedly  different.  This  fact  appears  to 
influence  the  net  annual  retention  of  sulfur  in  the 
lakes  system.  (Miller-PTT) 
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EARLY  ZOOPLANKTON  RESPONSE  TO  EX- 
PERIMENTAL ACIDIFICATION  IN  LITTLE 
ROCK  LAKE,  WISCONSIN,  USA. 
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PATHOGENICITY  OF  THE  FUNGUS,  COLLE- 
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(MYRIOPHYLLUM  SPICATUM  L). 
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CONTINUOUS  GROWTH  AND  CLUMP  MAIN- 
TENANCE OF  POTAMOGETON  CRISPUS  L. 
IN  NARUTOH  RIVER,  JAPAN. 
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Plant  stems. 

To  account  for  the  continuous  growth  and  clump 
maintenance  of  Potamogeton  crispus  L.  in  a  lotic 
habitat,  phenological  and  quantitative  observations 
were  made  in  a  small  river  in  Japan  from  April 
1981  to  August  1982.  Favorable  water  tempera- 
tures (8.7-24.7  C)  for  shoot  growth  prevailed 
throughout  the  study  period  and  the  adventitiously 
rooting  shoots  grew  successively  from  buried 
stems  and  rhizomes  all  the  year  round.  Total  stem 
length  (including  above-and  underground  stems) 
reached  a  maximum  of  4690  m/sq  m  in  April  1982. 
Flowering  and  turion  formation  occurred  almost 
simultaneously  from  late  May  until  late  October 
when  water  temperatures  were  higher  than  20  C 
and  the  photoperiod  was  longer  than  12  h.  Though 
the  plant  produced  numerous  turions  (>9600  tur- 
ions/sq  m/year),  they  were  small  (5-15  mg  dry  wt/ 
turion)  and  assumed  to  be  less  important  than 
underground  stems  for  clump  maintenance;  while 
the  stems  were  firmly  rooted  in  bottom  sand  and 
protected  by  sediment  from  being  swept  away, 
most  of  turions  were  washed  downstream  immedi- 
ately after  they  detached  from  the  parent  shoots. 
Among  the  total  number  of  turions  collected,  only 
2.7%  were  those  which  remained  and  germinated 
in  the  clump.  (Author's  abstract) 
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Tomahawk  Lagoon  No.  2,  a  shallow  eutrophic 
New  Zealand  lake,  has  shown  irregular  cyclic 
variations  between  phytoplankton  and  macrophyte 
dominance  since  1963.  During  a  4-year  study, 
which  encompassed  a  change  from  phytoplankton 
to  macrophyte  biomass,  there  was  a  large  decline 
in  phytoplankton  biomass  and  production,  and  an 
increase  in  macrophyte  biomass.  However,  there 
was  little  increase  in  the  macrophyte  production, 
and  the  total  primary  production  of  the  lake  de- 
clined sharply,  by  a  factor  of  4.  The  effects  of 
phytoplankton  having  better  access  to  the  available 
light  and  a  longer  growing  season,  and  the  more 
rapid  nutrient  cycling  expected  among  planktonic 
communities,  clearly  outweighed  those  of  macro- 
phytes having  access  to  sediment  nutrients  in  this 
lake.  Grazing  by  black  swans  was  calculated  to 
have  removed  about  15-25%  of  the  production  of 
macrophytes  during  their  growing  season,  or  20- 
50%  per  annum.  (Author's  abstract) 
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LEAD  ACCUMULATION  AND  LOCATION  IN 
THE  SHOOTS  OF  THE  AQUATIC  LIVER- 
WORT SCAPANIA  UNDULATA  (L.)  DUM.  IN 
STREAM  WATER  AT  GREENSIDE  MINE, 
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Behavioral  responses  to  piscivorous  fish  are  known 
to  alter  the  spatial  distribution  of  small  inverte- 
brate-feeding fish  in  streams,  producing  concentra- 
tions of  small  fish  in  safer  areas.  Whether  such  a 
variation  in  the  local  density  of  small  juvenile 
creek  chubs  (Semotilus  atromaculatus)  would,  in 
turn,  produce  local  alterations  in  the  stream 
benthic  invertebrate  community  was  investigated. 
Replicated  treatments  of  0,  2  and  6  juvenile  chubs 
per  0.5  sq  m  enclosure  were  established  in  a  warm- 
water,  soft  sediment  stream.  Over  a  3-month 
period,  the  presence  of  fish  resulted  in  reductions 
of  79-90%  in  total  invertebrate  volume  relative  to 
the  zero-fish  treatments.  Numbers  were  reduced 
55-61%.  The  two  major  taxa,  Oligichaeta  and  Iso- 
poda,  showed  strong  fish  effects,  and  the  size  dis- 
tributions of  these  two  taxa  showed  shifts  to  small- 
er sizes.  Densities  of  less  abundant  taxa  showed  no 
statistically  significant  fish  effects.  Evenness  of  the 
invertebrate  community  increased  in  the  presence 
of  fish.  No  differences  in  invertebrate  densities 
were  detected  between  the  two-fish  and  six-fish 
treatments;  however,  the  above-sediment  activity 
of  Oligochaeta  was  reduced  more  in  the  six-fish 
treatment  than  in  the  two-fish  treatment,  and 
growth  of  the  fish  was  slower  in  the  six-fish  treat- 
ment. Unlike  previous  experimental  studies  in 
stony  streams,  this  experiment  shows  that  foraging 
fish  can  significantly  alter  the  behavior,  population 
structure  and  community  structure  of  stream 
benthic  invertebrates.  (Author's  abstract) 
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The  numbers  of  replicates  and  magnitudes  of  ma- 
nipulation needed  to  detect  changes  in  lake  pri- 
mary productivity  resulting  from  piscivore  manip- 
ulations was  examined.  Substantial  (about  10  times 
changes  in  the  independent  variable,  piscivore  bio- 
mass) and  sustained  (at  least  3-5  year)  manipula- 
tions using  five  reference  and  five  experimental 
ecosystems  produced  significant  t-test  results  in 
>80%  of  simulated  experiments.  The  need  for 
substantial  and  sustained  manipulations  is  consist- 
ent with  published  results  of  whole-lake  experi- 
ments on  nutrient  inputs,  chemical  contaminants, 
and  the  biota.  In  many  cases,  limited  numbers  of 
experimental  systems  or  high  costs  will  prevent 
adequate  replication  of  ecosystem  experiments. 
When  large-scale  experiments  employ  insufficient 
replicates  and/or  modest  pertubations  of  the  inde- 
pendent variate,  there  is  great  risk  of  erroneously 
accepting  the  hypothesis  of  no  treatment  effect. 
Therefore,  unreplicated  paired-system  experiments 
(one  reference  and  one  experimental  system)  are 
often  preferable  even  though  classical  statistics 
cannot  be  used  to  determine  whether  manipulation 
caused  a  change  in  the  experimental  system.  A 
series  of  unreplicated  paired-system  experiments, 
staggered  in  time  and  performed  in  many  locations, 
will  provide  more  ecological  insight  than  a  repli- 
cated experiment  in  a  single  region.  Few  statistical 
methods  pertain  to  large-scale  ecological  experi- 
ments; innovations  could  be  very  beneficial.  (Au- 
thor's abstract) 
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BIOLOGICAL  ASSESSMENT  OF  THE  WATER 
QUALITY  IN  SOUTH-HOLLAND  (THE  NETH- 
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ENERGY  TRANSFER  IN  A  KASHMIR  HIMA- 
LAYAN SAR  (LAKE). 
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water,  Zooplankton,  Biomass. 

The  energy  transfer  at  different  trophic  levels  in  a 
temperate  lake,  locally  called  Sar,  ecosystem  has 
been  investigated.  The  lake  investigated  is  situated 
in  the  Kashmir  Himalayan  region  North  of  Srina- 
gar.  No  stable  thermal  stratification  was  observed. 
The  lake  water  is  alkaline  and  well-buffered.  Calci- 
um is  the  dominant  cation  and  bicarbonate  the 
dominant  anion.  Oxygen  depletion  occurs  at  the 
bottom  during  summer.  Primary  production  per 
day  fluctuated  from  93  to  2844  mg  C/sq  m  and 
mean  annual  production  was  estimated  at  327  g  C/ 
sq  m.  The  phytoplankton  biomass  ranged  from  0.9 
to  27.6  g/  sq  m  and  that  of  zooplankton  between 
1.44  and  16.06  g/sq  m.  Total  phytoplankton  pro- 
duction, in  terms  of  energy  fixation,  has  been  esti- 
mated at  3200000  cal/sq  m/y,  out  of  which  the  fish 
harvest  amounts  to  2460  cal/sq  m/y.The  energy 
transfer  at  different  trophic  levels  indicated  that 
the  system  is  inefficient.  The  conversion  efficiency 
between  primary  production  and  fish  production 
was  estimated  at  0.082.  Besides  other  ecological 
parameters  studied  here,  suggestions  for  the  effi- 
cient use  of  other  available  energy  from  the  system 
has  been  highlighted.  (Miller-PTT) 
W89-11392 


HISTORIC    TRENDS    IN    LAKE    MICHIGAN 
SILICA  CONCENTRATIONS. 

Michigan   Univ.,   Ann  Arbor.   Great   Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-11393 


CONTRIBUTION  OF  SEASONALLY  FLOOD- 
ED LANDS  AND  MINOR  TRIBUTARIES  TO 
THE  PRODUCTION  OF  COHO  SALMON  IN 
CARNATION  CREEK,  BRITISH  COLUMBIA. 

Department   of  Fisheries   and   Oceans,   Nanaimo 
(British  Columbia).  Fisheries  Research  Branch. 
T.  G.  Brown,  and  G.  F.  Hartman. 
Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  117,  No.  6,  p  546-551,  November 
1988.  2  fig,  2  tab,  18  ref. 

Descriptors:  'Flooding,  'Tributaries,  'Stream 
biota,  'Salmon,  'British  Columbia,  'Environmen- 
tal effects,  Habitats,  Juvenile  growth  stage,  Storms, 
Watersheds,  Swamps,  Productivity,  Migration, 
Water  level,   Fluctuations,   Population  dynamics. 

The  number  of  juvenile  coho  salmon  (Oncorhyn- 
chus  kisutch)  were  estimated  using  all  known 
winter  habitat  sites  located  away  from  the  main 
channel  of  Carnation  Creek  and  the  contributions 
of  these  habitats  to  the  watershed's  total  produc- 
tion of  coho  salmon  smolts  were  calculated. 
During  the  study  period  (October  1982  to  June 
1984),  differences  in  the  contribution  were  related 
to  differences  in  environmental  conditions.  The 
relative  importance  of  off-channel  and  main-chan- 
nel habitats  for  winter  survival  of  coho  salmon  was 
also  assessed.  Ten  percent  of  the  juvenile  coho 
salmon  rearing  in  the  main  channel  of  Carnation 
Creek  during  the  summer  moved  into  intermittent 
tributaries    and    ephemeral    swamps    (off-channel 
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winter  habitats)  during  the  autumn  of  1983.  The 
number  of  juveniles  residing  within  specific  off- 
channel  sites  during  winter  was  governed  by  the 
magnitude  of  water  levels  associated  with  the  first 
fall  storms  relative  to  the  flooding  levels  required 
for  adequate  access  to  these  sites  (P  <  0.05).  Off- 
channel  habitats  contributed  15.3%  of  the  water- 
shed's coho  salmon  smolts  in  1983  and  23.1%  in 
1984.  A  25-year  flood  event  (65  cu  m/s)  occurred 
in  January  1984  and  may  have  reduced  the  main- 
channel  contribution  for  that  year.  The  inability  of 
coho  salmon  smolts  to  emigrate  from  off-channel 
habitats  and  return  to  the  main  channel  in  spring 
may  have  reduced  the  off-channel  contribution  in 
1983.  April-May  water  levels  were  37%  below  the 
13-year  mean  water  level  in  1983  and  55%  above  it 
in  1984.  (Miller-PTT) 
W89-U396 


ELECTRON  MICROPROBE  INVESTIGATION 
OF  THE  CHEMISTRY  OF  FERROMANGAN- 
ESE  COATINGS  ON  FRESHWATER  SEDI- 
MENTS, 

Cambridge  Univ.  (England).  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-11406 


BENTHIC  AND  WEED-BED  FAUNAS  OF 
LAKE  AW  ASA  (RIFT  VALLEY,  ETHIOPIA), 

Addis  Ababa  Univ.  (Ethiopia).  Dept.  of  Biology. 
T.  Kibret,  and  A.  D.  Harrison. 
Hydrobiologia  HYDRB8,  Vol.  174,  No.  1,  p  1-15, 
April  1989.  2  fig,  5  tab,  29  ref. 

Descriptors:  "Limnology,  'Benthos,  'Aquatic 
weeds,  'Lakes,  'Ethiopia,  Fisheries,  Tilapia, 
Midges,  Detritus,  Waterfleas,  Ostracods,  Mollusks, 
Crustaceans,  Tropical  regions. 

The  community  structures  of  the  benthic  and 
weed-bed  faunas  of  Lake  Awasa,  Ethiopia  Rift 
Valley,  are  described  and  related  to  the  various 
types  of  substratum  present.  Lake  Awasa  is  non- 
saline  (conductivity  860  MicroS/cm),  and  lies  in  a 
shallow  basin  with  maximum  depths  of  21-22  m.  It 
supports  an  important  commercial  fishery  mainly 
based  on  the  tilapia  Oreochromis  niloticus.  The 
large  weed  beds  of  the  lake  extend  out  to  the  4  m 
isobath  in  most  places;  they  consist  mainly  of  the 
grass  Paspalidium  geminatum.  Below  the  6-8  m 
isobaths  the  bottom  is  covered  with  a  deep  layer  of 
flocculant  mud,  with  organic  matter  constituting 
about  one  third  of  the  dry  weight.  No  benthic 
animals  are  able  to  colonize  this  mud.  In  shallower 
regions  the  bottom  consists  of  hard  sand  covered 
with  a  thin  layer  of  organic  detritus,  except  for  a 
narrow  region  around  the  6  m  isobath  where  the 
sand  is  covered  with  a  layer  of  ostracod  shells  up 
to  25  cm  deep.  All  this  firmer  bottom  is  colonized 
by  a  benthic  community  consisting  mainly  of  cy- 
clopoids,  ostracods,  Limnodrilus  and  chironomids; 
there  are  no  prosobranch  or  bivalve  mollusks.  The 
weed-bed  community  consists  mainly  of  Clado- 
cera,  ostracods,  Ephemeroptera,  Heteroptera,  chir- 
onomids and  pulmonate  mollusks.  These  communi- 
ties are  compared  with  those  of  other  Afro-tropical 
lakes,  and  are  shown  to  have  much  in  common 
with  that  of  Lake  Chad  (Dejoux,  1983),  especially 
the  chironomids  (Dejoux,  1976),  but  Lake  Awasa 
has  fewer  species,  the  most  noticeable  absentees 
being  the  decapod  Crustacea.  (Author's  abstract) 
W89-11411 


CHARACTERIZATION  OF  ORTHOPHOS- 
PHATE  RELEASE  FROM  DISSOLVED  OR- 
GANIC PHOSPHORUS  BY  GEL  FILTRATION 
AND  SEVERAL  HYDROLYTIC  ENZYMES. 

Hokkaido  Research  Inst,  for  Environmental  Pollu- 
tion, Sapporo  (Japan).  Div.  of  Water  Environment. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-11413 


EUTROPHICATION  OF  LAKE  NEUCHATEL 
INDICATED  BY  THE  OLIGOCHAETE  COM- 
MUNITIES. 

Conservation  de  la  Faune,  Saint-Sulpice  (Switzer- 
land). 
For  primary  bibliographic  entry  see  Field  5C. 
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EFFECTS  OF  STREAM  ORDER  AND  SEASON 
ON  MINERALIZATION  OF  C(14)-PHENOL  IN 
STREAMS. 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Biology. 

G.  T.  Peters,  and  F.  S.  Colwell. 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  1,  p  79-87 

April  1989.  3  fig,  3  tab,  21  ref. 

Descriptors:  'Geomorphology,  'Stream  order, 
'Mineralization,  'Phenols,  'Microbial  degradation, 
'Organic  matter,  Fluvial  sediments,  Streams,  De- 
tritus, Seasonal  variation. 

Mineralization  of  trace  levels  of  C(14)-phenoI  by 
heterotrophic  microorganisms  was  quantified  at  4 
sites  along  a  river  continuum  in  southwestern  Vir- 
ginia. Significant  phenol  mineralization  rates  were 
detected  in  surface  sediment  and  seston  samples  at 
all  sites  from  August  1985  through  May  1986. 
Phenol  degradation  was  strongly  affected  by 
season  (ANOVA;  P<  0.0001).  From  a  baseline  rate 
in  August  (range:  .0000119  to  .0897  mg  phenol 
mineralized  mg/ash  free  dry  weight  (AFDW)/hr) 
phenol  mineralization  rose  to  a  yearly  maximum  in 
October  (range  .000121  to  .00116  mg  phenol  min- 
eralized /mg  AFDW/hr)  despite  decreasing 
stream  temperatures.  This  autumnal  peak  in  phenol 
degradation  was  attributed  to  the  pulsed  input  of 
allochthonous  detritus,  especially  leaf  litter,  which 
contains  substantial  quantities  of  phenols  and  relat- 
ed compounds.  Although  phenol  mineralization 
was  significant  in  these  streams,  phenols  were  me- 
tabolized at  much  slower  rates  than  more  labile 
compounds  present  in  the  dissolved  organic  matter 
(DOM)  pool.  Estimates  of  turnover  rates  for  three 
major  components  of  DOM  revealed  that  glucose 
and  glutamate  turnover  rates  (0.064-0.140  hr/mg 
sediment  AFDW  and  0.140-0.610/hr/mg  sediment 
AFDW,  respectively)  were,  respectively,  2.2-4.7 
times  and  9.6-16.9  times  greater  than  phenol  turn- 
over rates  (0.015-0.064/hr/mg  sediment  AFDW). 
Although  the  relatively  low  rates  of  utilization  of 
refractory  phenolic  materials  suggest  that  these 
compounds  may  accumulate  and  become  more 
prevalent  components  of  the  DOM  pool,  phenol 
concentrations  at  the  4  study  sites  remained  below 
detectable  levels  (i.e.,  <  1  microgram/L)  through- 
out the  study.  Consequently,  it  seems  that  although 
phenolic  materials  are  metabolized  more  slowly 
than  labile  DOM,  phenols  are  degraded  at  rates 
which  preclude  accumulation  in  the  water  column. 
(Author's  abstract) 
W89-11416 


CHEMICAL  OXIDATION  OF  SULFIDE  TO 
ELEMENTAL  SULFUR:  ITS  POSSIBLE  ROLE 
IN  MARSH  ENERGY  FLOW. 

Louisiana  State  Univ.,  Baton  Rouge.  Remote  Sens- 
ing and  Image  Processing  Lab. 
J.  H.  Whitcomb,  R.  D.  Delaune,  and  W.  H. 
Patrick. 

Marine  Chemistry  MRCHBD,  Vol.  26,  No.  3,  p 
205-214,  April  1989.  5  fig,  24  ref.  NSF  Grant  BSR- 
8414006. 

Descriptors:  'Wetlands,  'Sulfides,  'Sulfur,  'Salt 
marshes,  'Films,  Oxidation,  Energy  transfer,  Sul- 
fates, Sediments. 

Elemental  sulfur  was  identified  as  the  predominant 
material  in  the  surface  film  or  layer  commonly 
observed  on  water  surfaces  in  Louisiana  Gulf  coast 
brackish  and  salt  marshes.  Over  50%  of  the  total 
surface  area  of  the  film  consisted  of  elemental 
sulfur,  emitting  high  levels  of  sulfur  X-rays  while 
the  remainder  of  the  film  consisted  of  detritus, 
halite  and  gypsum  crystals,  and  marine  organisms 
such  as  diatoms.  The  elemental  sulfur  was  amor- 
phous, and  most  commonly  occurred  as  fragment- 
ed particles  and  aggregates  coating  other  film 
matrix  material  (e.g.  detritus  and  diatoms).  Samples 
of  both  formaldehyde-treated  and  untreated  salt 
marsh  soil-water  columns  both  contained  an  appre- 
ciable amount  of  elemental  sulfur  after  exposure  to 
the  atmosphere.  Bacteria  were  not  observed  in  the 
films  produced  in  the  laboratory  suggesting  that 
oxidation  of  sulfide  occurred  without  the  help  of 
these  organisms.  Elemental  sulfur  formed  rapidly 


(within  1-2  days)  on  the  water  surface  when 
oxygen  was  allowed  to  enter  the  anaerobic  soil- 
water  columns,  and  surface  tension  was  sufficient 
for  it  to  accumulate  there.  Laboratory  studies  of 
sulfide  oxidation  showed  that  sulfide  was  rapidly 
removed  (6-8  hr)  by  oxidation  of  interstitial  water 
from  anaerobic  marsh  soil.  This  process  is  hypoth- 
esized as  a  possible  pathway  for  energy  flow  in 
coastal  marshes.  (Geiger-PTT) 
W89-11425 


MAJOR,  MINOR  AND  TRACE  ELEMENT  DE- 
TERMINATIONS FROM  A  NIGERIAN 
AQUATIC  SEDIMENT. 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Center  for 

Energy  Research  and  Training. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-11428 


REGIONAL  LAKE  AND  RESERVOIR  CANONI- 
CAL ENVIRONMENTS. 

Environmental  Monitoring  Systems  Lab.,  Las 
Vegas,  NV. 

K.  F.  Hedden,  R.  L.  Skaggs,  and  J.  English. 
Journal    of   Environmental    Science    and    Health 
JESEDU,  Vol.  24A,  No.  3,  p  265-277,  April  1989. 
2  fig,  9  tab,  2  ref. 

Descriptors:  'Lakes,  'Limnology,  'Data  collec- 
tions, 'Databases,  'Hydrologic  data  collections, 
'Water  quality,  'Regional  analysis,  'Trophic  level, 
Oligotrophic  lakes,  Eutrophic  lakes,  Model  studies, 
River  basins,  Mathematical  models,  Reservoirs. 

The  Canonical  Environments  Data  Base  that  con- 
tains selected  hydrologic  and  water  quality  param- 
eters was  developed  by  EPA  to  aid  in  the  assess- 
ment of  the  effects  of  toxic  substances  on  the 
environment.  This  data  base  brings  together  infor- 
mation of  each  reach  of  the  major  rivers  in  the 
United  States  as  well  as  individual  lakes  and  reser- 
voirs in  those  basins.  Individual  data  on  lakes  and 
reservoirs  are  summarized  for  canonical  eutrophic 
and  oligotrophic  lakes  by  USGS  hydrologic 
region.  Variables  included  in  regional  Canonical 
Environments  include:  lake  compartment  area, 
volume  and  depth;  organic  carbon  content  of  sedi- 
ments; total  suspended  solids  concentration;  wind 
speed  and  cloud  cover;  dissolved  organic  carbon 
concentration;  bacteria  concentration;  fraction  of 
bacteria  degrading  toxicant;  Secchi  Disc  transpar- 
ency; temperature;  pH;  chlorophyll  a;  density  of 
sediments;  biomass  concentration;  reaeration  coef- 
ficient; and  extinction  coefficient.  To  facilitate  the 
definition  of  aquatic  canonical  environments,  and 
subsequently  the  application  of  Exposure  Analysis 
Modeling  Systems  (EXAMS),  a  data  base  was 
developed  which  was  composed  of  information 
that  described  the  canonical  environment  of  select- 
ed lakes  and  reservoirs  within  15  major  river  basin 
systems  throughout  the  continental  United  States 
which  were  part  of  the  National  Eutrophication 
Survey.  From  this  large  set  of  environmental  data, 
appropriate  components  can  be  selected  to  study 
the  transport  and  transformation  of  a  specific 
chemical  in  a  specific  lake  or  reservoir  using 
EXAMS,  with  some  extrapolation  of  data  in  some 
cases.  (Geiger-PTT) 
W89- 11429 


FLUORESCENCE  AND  CARBON  FIXATION 
BY  PHOSPHORUS  DEFICIENT  PHYTO- 
PLANKTON  IN  A  WESTERN  AUSTRALIAN 
RESERVOIR. 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
A.  B.  Viner. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  115, 
No.   1,  p  1-19,  March  1989.  5  fig,  5  tab,  29  ref. 

Descriptors:  'Carbon  cycle,  'Phosphorus,  'Limit- 
ing nutrients,  'Limnology,  'Australia,  'Photosyn- 
thesis, 'Phytoplankton,  'Fluorescence,  'Phos- 
phates, Biomass,  Light  intensity,  Lakes,  Reser- 
voirs, Nutrients,  Carbon. 

Photosynthetic  adaptations  by  phytoplankton  to 
changing  irradiance  were  studied  at  an  inlet  of  the 
Wellington    Reservoir,    near    Perth.    Adaptations 


36 


WATER  CYCLE— Field  2 


were  measured  as  changing  rates  of  carbon  fixa- 
tion, and  of  fluorescence  with  and  without  the 
electron  transport  inhibitor  DCMU,  under  con- 
trolled laboratory  light  conditions.  These  fluores- 
cence features  were  compared  to  those  in  the  lake. 
The  upper  layers  of  the  lake  to  c.8  m  were  verti- 
cally very  stable  but  had  a  strong  diurnal  horizon- 
tal advection  pattern  which  transported  the  phyto- 
plankton  in  and  out  of  the  inlet,  exposing  algae  to 
sustained  high  light  intensities  in  the  uppermost  2 
m.  However,  changes  during   1   hour  or  less  in 
fluorescence  could  be  induced  that  were  consistent 
with  phytoplankton  adaptation  to  irradiances  less 
than  those  in  the  top  2  m  and  more  characteristic 
of  those  at  5  m  or  below.  This  occurrence  indicates 
that  some  vertical  transport  from  lower  to  upper- 
most layers  was  probably  taking  place  within  the 
time  span  of  the  fluorescence  changes.  Phytoplank- 
ton biomass  in  the  lake  was  apparently  limited  by 
the  available  phosphorus.  Phosphate  nutrient  en- 
richment in  the  laboratory  affected  fluorescence 
yield,  and  although  fertilizing  the  lake  with  phos- 
phate during  6  days  was  insufficient  to  promote 
detectable  increased  biomass,  it  did  increase  the 
ability  of  the  phytoplankton  to  adjust  photosyn- 
thetic  rate  to  light  intensity  and  to  raise  the  opti- 
mum   irradiance    for    photosynthesis.    The    large 
changes  in  carbon  fixation  and  fluorescence  in- 
duced in  the  laboratory  were  much  muted  in  situ, 
suggesting    that    vertical    movement     was    fast 
enough,  relative  to  rate  of  adaptation,  to  smooth 
fluorescence  distinctions  between  depths  and  to 
promote  a  rather  uniform  light  state  in  the  algae,  in 
addition  to  probable  endogenous  rhythmic  changes 
present.  (Author's  abstract) 
W89-11438 

INFLUENCE  OF  A  PERIPHYTIC  BIOLAYER 
ON  PHOSPHORUS  EXCHANGE  BETWEEN 
SUBSTRATE  AND  WATER, 

Lund  Univ.  (Sweden).  Limnological  Inst. 

L.  Hansson. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 

No.  1,  p  21-26,  March  1989.  1  fig,  2  tab,  15  ref. 

Descriptors:  'Phosphorus,  *  Sediment-water  inter- 
faces, 'Aquatic  plants,  'Limnology,  'Cycling  nu- 
trients, Nutrients,  Periphyton. 

The  impact  of  a  periphytic  biolayer  on  the  sub- 
strate, the  overlying  water  and  the  transport  of 
nutrients  between  substrate  and  water  was  studied 
in  a  laboratory  experiment.  The  phosphorus  con- 
tent of  both  sediment  and  water  were  lower  in 
aquaria  with  periphytic  biolayers.  In  the  experi- 
mental aquaria  approximately  the  same  amount  of 
phosphorus  was  found  in  the  biolayers  that  disap- 
peared from  the  sediments,  indicating  that  the  peri- 
phyton used  the  phosphorus  from  the  sediment.  In 
addition,  only  small  amounts  of  phosphorus  were 
released  to  the  water  in  the  presence  of  periphy- 
ton. Hence,  the  distribution  of  phosphorus  differed 
significantly  between  aquaria  with  and  without 
periphyton.  Since  the  abiotic  factors  known  to 
influence  nutrient  transport  (pH,  redox  potential) 
were  constant,  this  study  points  out  the  flux  of 
phosphorus  between  sediment  and  water.  Howev- 
er, the  results  may  not  be  quantitatively  transferred 
to  natural  conditions,  but  should  be  viewed  as  a 
demonstration  of  a  possible  mechanism.  (White- 
Reimer-PTT) 
W89-11439 


INFLUENCE  OF  CATCHMENT  GEOLOGY 
AND  LAKE  DEPTH  ON  PHYTOPLANKTON 
BIOMASS, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
C.  M.  Duarte,  and  J.  Kalff. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  115, 
No.  1,  p  27-47,  March  1989.  4  fig,  3  tab,  47  ref. 

Descriptors:  'Lake  basins,  'Water  depth,  'Limnol- 
ogy, 'Lake  morphometry,  'Lakes,  'Phytoplank- 
ton, 'Geomorphology,  Biomass,  Chlorophylla, 
Statistical  analysis,  Phosphorus,  Correlation  analy- 
sis, Eutrophication. 

The  relationship  between  the  geographic  charac- 
teristics of  lakes  (i.e.  lake  morphometry,  catchment 
characteristics,  and  climate)  and  lake  water  chem- 
istry and  phytoplankton  biomass  for  215  temperate 


zone  North  American  lakes  is  examined.  The  data 
used  was  compiled  for  the  North  American  OECD 
eutrophication  projects  and  supplemented  with  ad- 
ditional data  sets  to  both  extend  the  range  of  the 
variables  and  to  balance  the  geographical  distribu- 
tion. Due  to  the  wide  range  in  all  variables,  loga- 
rithmic transformation  was  required  to  normalize 
data  distributions  and  to  stabilize  their  variances 
for  analysis  of  variance  and  for  correlation  and 
regression  analyses.  Catchment  geology  was 
shown  to  be  an  important  determinant  of  lake 
chemistry.  Catchment  geology  and  mean  depth 
together  describe  phytoplankton  biomass  almost  as 
well  as  does  the  total  phosphorus  concentration. 
Furthermore,  catchment  geology  and  mean  depth 
influence  the  chlorophyll-a  yield  for  a  given  phos- 
phorus concentration,  emphasizing  the  importance 
of  geographic  conditions  on  lake  trophic  status. 
(White-Reimer-PTT) 
W89- 11440 

TIME  DEPENDENT  RESPONSE  OF  LAKE 
KINNERET  TO  AN  APPLIED  WIND  STRESS 
AND  HYDRAULIC  FLOW:  ADVECTION  OF 
SUSPENDED  MATTER, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 

G.  Herman. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 

No.    1,  p  41-57,   March   1989.    10  fig,    18  ref,   1 

append. 

Descriptors:  'Hydrodynamics,  'Wind-driven  cur- 
rents, 'Advection,  'Limnology,  'Hydraulic 
models,  'Lakes,  'Suspended  sediments,  'Lake 
Kinneret,  Wind,  Coriolis  force,  Flow  pattern, 
Jordan  River,  Model  studies. 

The  two-dimensional,  vertically  integrated  steady 
state  circulation  model  which  was  applied  to  Lake 
Kinneret  was  extended  to  include  the  time  depend- 
ent response.  The  same  homogeneous  winter  con- 
ditions were  assumed.  It  was  found  that  under 
calm  conditions,  the  Jordan  flow  pattern  was 
strongly  perturbed  by  the  Coriolis  force  and  local- 
ly by  the  withdrawal  through  the  National  Water 
Carrier.  The  circulation  pattern  established  by  a 
uniform  wind  stress  (0.065  N/  sq  m)  was  found  to 
be  about  two  orders  of  magnitude  larger  than  the 
Jordan  flow,  so  that  at  least  three  days  between 
wind  events  was  required  before  the  Jordan  flow 
could  be  discerned.  The  circulation  mode}  was 
used  in  conjunction  with  an  advection  routine  to 
compute  the  horizontal  distribution  of  matter  sub- 
jected to  a  uniform  summer  westerly  wind  and 
winter  SE  wind.  It  was  found  that  under  the  latter 
conditions,  the  resulting  water  column  concentra- 
tions of  suspended  matter  closely  resembled  meas- 
ured sediment  concentrations.  In  addition,  using  a 
free-surface  model,  oscillations  of  the  surface  ele- 
vation were  computed.  (Author's  abstract) 
W89-11441 


Lakes — Group  2H 

otherwise  the  oxidation  product  is  lepidocrocite. 
The  model  lakewaters  did  not  yield  'large  parti- 
cles', instead  the  material  consisted  of  small  units  a 
few  nm  in  diameter.  Oxygenation  experiments  with 
filtered  (0.22  micrometers)  and  unfiltered  natural 
waters  showed  that  the  formation  of  'large  parti- 
cles' requires  the  presence  of  natural  particulate 
matter.  However,  biological  poisons  (azide,  forma- 
lin) did  not  affect  particle  formation,  which  sug- 
gests that  living  organisms  are  not  involved.  (Au- 
thor's abstract) 
W89- 11442 


IRON  OXIDE  PARTICULATES  FORMED  BY 
THE  OXYGENATION  OF  NATURAL  AND 
MODEL  LAKEWATERS  CONTAINING  FE(II). 

Freshwater    Biological    Association,     Ambleside 

(England). 

E.  Tipping,  D.  W.  Thompson,  and  C.  Woof. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 

No.  1,  p  59-70,  March  1989.  4  fig,  2  tab,  22  ref. 

Descriptors:  'Sedimentation,  'Limnology,  'Water 
chemistry,  'Particulate  matter,  'Lakes,  'Iron 
oxides,  'Oxygenation,  Hydrogen  ion  concentra- 
tion, Silica,  Calcium. 


INFLUENCE  OF  ARTIFICIAL  STREAM 
BOTTOM  SILTATION  ON  EPHEMEROPTERA 
IN  EMERGENCE  TRAPS, 

Max-Planck-Inst.  fuer  Limnologie,  Schlitz  (Germa- 
ny, F.R.).  Limnologische  Flussstation. 
R.  Wagner. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  115, 
No.  1,  p  71080,  March  1989.  2  fig,  3  tab,  21  ref. 

Descriptors:  'Bottom  sediments,  'Ecological  dis- 
tribution, 'Limnology,  'Aquatic  insects,  'Benthic 
environment,  'Mayflies,  'Stream  biota,  Niches, 
Species  diversity,  Competition,  Habitats,  West 
Germany,  Population  density,  Statistical  analysis, 
Sedimentation,  Weirs,  Larvae,  Biomass. 

An  in-situ  experiment  was  initiated  to  evaluate  the 
influence  of  artificial  stream  bottom  sedimentation 
on  the  may-fly  biocenosis  of  the  Breitenbach 
(Hesse,  FRG).  Ephemeroptera  were  caught  in  two 
adjacent  emergence  traps,  one  with  an  artificially 
sedimented  stream  bottom,  the  other  remained  un- 
changed. During  the  investigation  period  (1981- 
1984)  the  following  changes  in  species  abundance 
were  observed:  there  was  an  extremely  significant 
decrease  in  specimen  numbers  of  both  Baetis  spe- 
cies over  the  sedimented  stretch.  B.  vernus 
dropped  to  16.2-26.8%  and  B.  rhodani  to  1.3- 
20.4%  of  abundance  in  the  control  area.  A  statisti- 
cally significant  change  in  the  abundance  of  both 
Ephemerella  species  was  not  observed.  On  the 
other  hand  Paraleptophlebia  submarginata  and 
Centroptilum  luteolum  showed  marked  increases 
in  specimen  numbers.  Abundance  of  Habrophlebia 
fusca  also  increased  over  the  sedimented  stretch, 
but  specimen  numbers  were  too  low  for  statistical 
treatment.  Physicochemical  factors  cannot  be  con- 
sidered the  cause  of  these  changes.  Direct  observa- 
tion of  larvae  revealed  interspecific  differences  in 
behavior  on  individual  sediment  fractions.  Biomass 
over  the  sedimented  area  was  only  8-50%  of  the 
control  stretch.  The  similarity  index  described  sig- 
nificant differences  between  both  taxocenoses 
more  clearly  than  diversity  or  evenness  indices. 
(White-Reimer-PTT) 
W89-11443 

LEACHING  KINETICS  OF  FRESH  LEAF- 
LITTER  WITH  IMPLICATIONS  FOR  THE 
CURRENT  CONCEPT  OF  LEAF-PROCESSING 
IN  STREAMS. 

Konstanz  Univ.   (Germany,   F.R.).   Limnological 

Inst. 

M.  W.  Gessner,  and  J.  Schwoerbel. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 

No.  1,  p  81-90,  March  1989.  2  fig,  46  ref. 

Descriptors:  'Lotic  environment,  'Litter,  Aquatic 
environment,  Aquatic  productivity,  'Riparian 
vegetation,  'Detritus,  'Decomposing  organic 
matter,  Willow,  Alder,  'Leaves,  Nutrition. 


Most  of  the  iron  oxide  precipitated  in  Esthwaite 
(Cumbria,  England),  during  summer  stratification 
and  deep-water  anoxia,  consists  of  ferrihydrite  in 
the  form  of  spheres,  ellipsoids  or  rods  of  average 
dimension  >0.2  micrometers  (referred  to  as  'large 
particles').  By  suspending  the  oxide  at  different  pH 
values  and  measuring  solution  concentrations  of 
Ca(2  +  ),  inorganic  phosphate  and  organic  matter, 
it  was  found  that  most  of  each  of  these  components 
can  be  released  from  the  oxide  without  affecting 
particle  morphology.  However,  little  release  of  Si 
could  be  induced.  Oxygenation  experiments  with 
model  lakewaters  initially  containing  Fe(II)  con- 
firmed the  previous  findings  that  the  presence  of 
Si(OH)4   leads   to  the   formation   of  ferrihydrite, 


In  leaching  experiments  autumn-shed  leaves  of 
Alnus  glutinosa  (L.)  Gaertn.  and  Salix  fragihs  L. 
did  not  exhibit  notable  mass  losses  over  a  period  of 
several  days  when  fresh,  i.e.  non-dried  material 
was  used.  These  findings  contrast  sharply  with  the 
behavior  of  pre-dried  foliage.  For,  as  is  generally 
accepted  and  was  confirmed  by  the  present  investi- 
gation, pre-dried  leaves  lose  a  considerable  portion 
of  their  soluble  compounds  (up  to  33%  of  total 
dry-mass)  within  24  hours  after  immersion  in 
water.  Because  the  bulk  of  autumn-shed  leaves  of 
alder,  willow,  and  other  riparian  tree  species  enters 
streams  in  a  fresh  state,  dramatic  leaching  is  not 
likely  to  occur  immediately  after  input  of  the 
leaves  to  the  stream  bed.  Therefore,  under  natural 
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circumstances,  newly  entrained  leaf-litter  probably 
has  a  much  better  nutritional  value  than  is  general- 
ly assumed.  The  improved  nutritional  quality  of 
the  leaves  may  in  turn  affect  subsequent  stages  of 
decomposition.  It  may  be  expected  that  condition- 
ing is  not  necessary  for  attracting  large-particle 
detntivores  to  the  litter.  However,  factors  like  the 
non-reduced  phenol  content  of  fresh  leaves,  a  pos- 
sibly insurmountable  cuticle,  and  functioning  de- 
fense mechanisms  of  the  intact  tissue  may  offset  the 
profit  brought  about  by  the  retention  of  easily 
degradable  resources.  (Author's  abstract) 
W89-1 1444 


EXPERIMENTAL  STUDY  OF  ZOOPLANKTON 

c?^r^PTI°N   BY   ™E   LAKE    KINNERET 
sAKDINE, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel) 

M.  Gophen,  and  S.  Threlkeld. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    115 

No.  1,  p  91-95,  March  1989.  1  tab,  17  ref. 

Descriptors:  *Feeding  rates,  *Limnology,  ♦Zoo- 
plankton,  *Fish  food  organisms,  *Sardines,  Israel 
Aquatic  populations,  Plankton,  Phosphorus,  Lake 
Kinneret,  Food  habits,  Food  chains,  Waterfleas. 

The  feeding  habits  of  the  Lake  Kinneret  sardine 
(Mirogrex  terraesanctae  terraesanctae)  were  stud- 
ied in  tanks  containing  lake  zooplankton.  Zoo- 
plankton  abundance  in  the  experimental  tanks  de- 
creased by  65-95%  compared  to  3-15  %  in  the 
control  tanks  during  each  24  hour  feeding  rate 
assessment.  From  one  day  to  the  next  there  was  no 
clear  pattern  of  how  Mirogrex  feeding  rate  would 
change.  Electivity  for  Diaphanosoma  varied  sig- 
nificantly among  tanks,  although  the  feeding  rate 
constant  did  not  vary  significantly  among  tanks  for 
Diaphanosoma  or  any  other  prey.  The  sardine  did 
feed  preferentially  on  the  large-bodied  cladocerans 
Diaphanosoma  brachyurum  and  Ceriodaphnia  reti- 
culata. Due  to  this  preferential  feeding,  the  size 
composition  of  the  zooplankton  has  shifted  toward 
smaller  organism,  and  smaller  individuals  within 
each  population.  Since  the  larger  zooplankton  are 
believed  to  help  control  nanoplankton,  this  trophic 
change  may  be  significant.  If  11%  of  the  ingested 
zooplankton  biomass  is  defecated  and  recycled  by 
lower  trophic  levels  of  the  Lake  Dinneret  food 
web  Mirogrex  are  potentially  important  as  sources 
of  phosphorus,  which  is  normally  limiting  to  phy- 

«PJS^^i  m  Lake  Kinneret  (White-Reimer-PTT) 
W89-11445 


munity  structure  changed  to  a  lesser  extent  and  the 
density  remained  constant.  (Author's  abstract) 
W89- 11446 


HORIZONTAL  DISTRIBUTION  OF  ROTIFER 
PLANKTON  ALONG  A  TROPHIC  GRADIENT 
INLAKE  BALATON:  CHANGES  OF  COMMU- 
NITY STRUCTURE  AND  ABUNDANCE 
DURING  THE  PAST  20  YEARS.  BUINUAINCt 
Balatoni  Limnologiai  Kutato  Intezete,  Tihanv 
(Hungary).  * 

N.  P.  Zankai. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    115 
No.  1,  p  111-123,  March  1989.  7  fig,  2  tab,  29  ref! 

Descriptors:    *Distribution   patterns,    'Population 
density,    •Limnology,    'Water    pollution    effects 
Environmental   gradient,    'Species   composition, 
Rotifers,  'Zooplankton,  Eutrophication,  Hunga- 
ry, Lake  Balaton,  Population  dynamics. 

The  density  of  rotifers  in  plankton  in  areas  of 

1,Q^ln§0!r°5ty  in  Lake  Balaton  was  stud>ed  in 
1*84- iy85.  The  number  of  rotifers  averaged  10 
times  higher  m  lake  areas  showing  high  primary 
production  as  compared  to  oligo-mesotrophic 
areas.  Keratella  cochlearis,  K.  cochlearis  tecta  K 
quadrata,  Kelhcottia  longispina,  and  Polyarthra 
spp.  were  collected  from  the  whole  lake  area  at  all 
times.  Proalides  tentaculatus  and  Liliferotrocha 
subtilis  were  abundant  in  summer  in  eu-hyper- 
trophicareas,  constituting  80-90%  of  the  Rotatoria 
stock_  These,  as  well  as  Trichocerca  pusilla  and  the 
iynchaeta  spp.  were  characteristic  of  highly  eutro- 
phic  waters  while  Brachionus  urceoiaris  sessilis, 
Collotheca  balatonica,  and  Pompholyx  spp  were 
consistently  found  only  in  oligo-mesotrophic  lake 
areas.  During  the  past  20  years,  the  composition  of 
the  Rotatoria  plankton  changed  considerably  in  the 
hypertrophic  lake  areas,  showing  a  10-fold  increase 
in  abundance.  In  areas  of  low  trophy,  rotifer  com- 


PHYSIOLOGICAL  STATE  OF  EPIPHYTIC 
BACTERIA  ON  SUBMERGED  STEMS  OF  THE 
£EE™  PHRAGMITES     AUSTRALIS     COM- 

SravEL^^NtT10^  BACraRU  ™ 

Hull  Univ.  (England).  Dept.  of  Applied  Biology. 
S.  A.  Al-Hadithi,  and  R.  Goulder. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol 
66,  No.  2,  p  107-117,  July  1988.  1  fig,  4  tab,  47  ref 

Descriptors:  'Physiological  ecology,  'Limnology, 
Aquatic  bacteria,  'Bacterial  physiology    'Plank- 
ton,   'Phragmites,    'Epiphytes,    Aquatic    plants, 
Gravel  pits,  Ponds,  Nutrients. 

Suspensions  of  epiphytic  bacteria  from  submerged 
stems  of  Phragmites  australis,   collected   from  a 
gravel-pit  pond,  were  prepared  by  treatment  in  a 
stomacher  and  by  brushing.  The  two  procedures 
were   equally   successful   in   dislodging   bacteria, 
these    epiphytic    bacteria    were    compared    with 
planktonic  bacteria  in  water  samples  from  within 
the  reed  bed.  Colony-forming  units  (cfu)  as  a  per- 
centage of  acndine-orange  direct  counts  (AODCs) 
percentage  of  cells  capable  of  intracellular  reduc- 
U°,n  °ix2r'(P-lodoPhenyl)-5-phenyl  tetrazolium  chlo- 
ride (INT)  to  INT-formazan,  percentage  of  cells 
able  to  form  microcolonies,  and  cell  length  were 
all  greater  for  epiphytic  bacteria.  Epiphytic  bacte- 
ria of  P.  australis  from  six  further  gravel-pit  ponds 
were     also     compared     with     bacterioplankton- 
colony-forming  units  as  a  percentage  of  acridine- 
orange  direct  counts,  and  percentage  of  cells  capa- 
ble of  INT  reduction  were  again  greater  for  epi- 
phytic bacteria.  Because  the  epiphytic  bacteria  in 
these    non-orgamcally-enriched,    gravel-pit    ponds 
were  physiologically  different  from  the  planktonic 
bacteria  it  is  suggested  that  there  was  not  continual 
casual    exchange,    by    largely   identical    bacterial 
cells,  between  the  epiphytic  and  planktonic  mode. 
Instead,  epiphytic  and  planktonic  populations  were 
independent  of  each  other  and/or  if  there  was 
exchange  then  bacteria  were  more  successful  while 
in  the  attached  mode,  perhaps  because  of  greater 
organic-nutrient  availability  at  the  stem  surface 
(Author's  abstract) 
W89-11463 


Div. 

For  primary  bibliographic  entry  see  Field  5B. 


CYCLESTHERIA     HISLOPI     (BAIRD      1895) 

£?,A?£HIOPODA:      CONCHOSTRACA)      IN 
YEWA  RIVER,  NIGERIA. 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 

A.  B.  M.  Egborge,  and  N.  Ozoro. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    115 

No.  1,  p  137-148,  March  1989.  19  fig,  3  tab,  13  ref! 

Descriptors:   'Water   hyacinth,    'Brackish   water, 
Crustaceans,  'Nigeria,  Yewa  River,  Seasonal  dis- 
tribution, Spatial  distribution,  Branchiopoda,  Salin- 
ity, Clam  shrimps. 

Qualitative  investigations  of  the  fauna  associated 
with  Eichhornia  crassipes,  the  water  hyacinth  re- 
vealed the  presence  of  Cyclestheria  hislopi  in  Ni- 
geria s  Yewa  River.  This  river  which  is  predomi- 
nantly fresh  for  nine  months  of  the  year  becomes 
slightly  brackish  from  March  to  May,  a  phenome- 
non associated  with  both  the  pattern  of  rainfall  and 
the  influence  of  the  Atlantic  Ocean.  During  the 
ramy  season  months  when  freshwaters  predomi- 
nate, transparencies  are  low.  There  is  evidence  to 
suggest  that  the  spatial  distribution  of  the  conchos- 
tracan  is  salinity  related.  Also  the  data  revealed 
that  fecundity,  rostral  serration  and  post-abdominal 
spine  development  generally  are  size  related  and  so 
morphological  variability  in  conchostracans  of  the 
same  species  and  size  could  be  a  useful  taxonomic 
feature.  (Author's  abstract) 
W89- 11448 


LOWER  LETHAL  TEMPERATURES  FOR 
CARP  (CYPRINUS  CARPIO  L.)  AND  THF 
PHYTOPHAGOUS  FISHES  (CTENOPHARYN 
GODON  IDELLA  VAL.,  HYPOPHTHAL- 
MICHTHYS        MOLITRIX        VAL  ARIS- 

TICHTHYS  NOBILIS  RICH.)  IN  THE  FIRST 
PERIOD  OF  LIFE  (DOLNE  LETALNE  TFM- 

SYo™DLA     KARPIA     (Cypr!nus 

CARPIO)  I  RYB  ROSLINOZERNYCH  (CTENO- 

SSIIK"8  R,CH ' w  -h*™*™ 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland). 

A.  Lirski,  and  K.  Opuszynski. 

nvS?!?   Nauk   R°'niczych,    Seria   H:   Rybacwo 

RNRRB9,  Vol.  101,  No.  4,  p  11-29,  1988.  11  fig  3 

tab,  22  ref.  English  summary. 

Descriptors:  'Carp,  'Temperature  effects,  'Mor- 
tality, Cooling,  'Fish  management,  Fish,  Adapta- 
tion, Water  temperature,  Growth,  Growth  stages 
Larval  growth  stage,  Fish  stocking,  Seasonal  vari- 
ation. 

Lethal  temperatures  for  fish  3-46  days  old  were 
studied  during  four  seasons  in  Poland.  Water  tem- 
perature was  lowered  at  a  rate  of  0.1  C.  Individual 
responses  did  not  differ  much,  although  some  vari- 
ation was  observed  in  different  seasons  and  be- 
tween the  tests.  Fish  resistance  to  low  tempera- 
tures was  found  to  increase  with  fish  age  and  size 
It  was  calculated  that  lower  lethal  temperatures  for 
the  youngest  fish  should  not  exceed  14  C  for  carp 
and  16-17  C  for  phytophagous  fishes.  Studies  on 
fish  response  to  being  kept  in  cool  water  revealed 
that  younger  fishes  were  able  to  support  low  tem- 
perature longer  than  the  older  ones.  The  youngest 
fishes  underwent  a  shock  in  higher  temperature  but 
were  able  to  survive  it,  while  older  fishes  under- 
went a  shock  in  lower  temperature  and  were  not 
able  to  survive  it.  These  studies  suggest  that  no 
mcreased  resistance  to  low  temperatures  can  be 
expected  as  regards  stocking  material  of  carp  and 
the  phytophagous  fishes  aged  2-3  weeks.  (Author's 
abstract) 
W89-11494 


HYPOLIMNETIC  CONCENTRATIONS  OF 
DISSOLVED  OXYGEN,  NUTRIENTS,  AND 
TRACE  ELEMENTS  IN  COEUR  D'ALENE 
LAKE  IDAHO. 

Geological  Survey,  Boise,  ID.  Water  Resources 


UPPER  LETHAL  TEMPERATURES  FOR 
CARP  (CYPRINUS  CARPIO  L.)  AND  THE 
PHYTOPHAGOUS  FISHES  (CTENOPHARYN- 
£°™.  IDELLA  VAL.,  HYPOPHTHAL- 
MICHTHYS  MOLITRIX  VAL.,  ARIS- 
TICHTHYS  NOBILIS  RICH.)  IN  THE  FIRST 
PERIOD  OF  LIFE  (GORNE  LETALNE  TEM- 
PERATURY  DLA  KARPIA  (CYPRINUS 
CARPIO  L.)  I  RYB  ROSLINOZERNYCH 
(CTENOPHARYNGODON  IDELLA  VAL  HY- 
POPHTHALMICHTHYS  MOLITRIX  VAL 
ARISTICHTHYS  NOBILIS  RICH.)  W  PIERWS- 
ZYM  OKRESIE  ZYCIA). 

Instytut      Rybactwa      Srodladowego,      Olsztvn- 
Kortowo  (Poland). 
A.  Lirski,  and  K.  Opuszynski. 
Roczniki  Nauk  Rolniczych,  Seria  H:  Rybactwo 
RNRRB9,  Vol.  101,  No.  4,  p  31-49,  1988   5  fig,  5 
tab,  45  ref.  English  summary. 

Descriptors:  'Carp,  'Temperature  effects,  'Heat 
resistance,  'Fish  management,  Seasonal  variation, 
Fish,  Adaptation,  Water  temperature,  Growth 
stages,  Juvenile  growth  stage,  Mortality. 

Lethal  temperatures  were  studied  for  three  seasons 
in  fish  aged  3-50  days.  Variability  of  individual 
responses  to  high  temperatures  was  not  high.  No 
differences  were  observed  in  particular  seasons. 
Considerable  changes  were  noted  in  lethal  tem- 
peratures between  tests.  No  dependence  was  found 
between  fish  weight  and  lethal  temperature.  A 
slight  increase  of  the  lethal  temperature  along  with 
fish  age  was  observed  for  carp  and  silver  carp, 
whereas  in  case  of  grass  carp  the  trend  was  oppo- 
site. Changes  of  the  lethal  temperatures  with  fish 
age  were  too  small  to  be  of  any  practical  sigriifi- 
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cance.  Final  upper  lethal  temperatures  were  similar 
for  all  fish  species  under  study,  being  within  a 
range  of  43-44  C.  (Author's  abstract) 
W89-11495 


THRESHOLD  OXYGEN  CONTENT  IN  WATER 
FOR  JUVENILE  STAGES  OF  THE  CYPRINIDS 
(CTENOPHARYNGODON  IDELLA  VAL.,  HY- 
POPHTHALMICHTHYS  MOLITRIX  VAL., 
ARISTICHTHYS  NOBILIS  RICH.,  CYPRINUS 
CARPIO  L.)  (PROGOWA  ZAWARTOSC  TLENU 
W  WODZIE  DLA  MLODOCIANYCH  STA- 
DIOW  RYB  KARPIOWATYCH  (CTENOPHAR- 
YNGODON IDELLA  VAL.,  HYPOPHTHAL- 
MICHTHYS  MOLITRIX  VAL.,  ARIS- 
TICHTHYS NOBDLIS  RICH.,  CYPRINUS 
CARPIO  L.)). 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 
Kortowo  (Poland). 
M.  Wozniewski,  and  K.  Opuszynski. 
Roczniki  Nauk  Rolniczych,  Seria  H:  Rybactwo 
RNRRB9,  Vol.  101,  No.  4,  p  51-59,  1988.  4  fig,  16 
ref.  English  summary. 

Descriptors:  *Carp,  'Oxygen  requirements,  •Mor- 
tality, 'Fish  management,  Fish,  Oxygen,  Growth 
stages,  Larval  growth  stage. 

Lethal  threshold  concentrations  of  oxygen  were 
determined  for  the  larvae  of  Asian  fishes  acclimat- 
ed in  Poland:  grass  carp,  silver  carp,  and  bullhead 
carp,  as  well  as  for  common  carp.  Lethal  oxygen 
levels  were  determined  in  vessels  filled  with  water 
containing  constant  low  concentrations  of  oxygen. 
The  tests  lasted  for  30  min.  Ten  fish  were  tested  in 
each  test.  Lethal  oxygen  concentrations,  resulting 
in  50%  mortality,  were  determined.  All  tests  were 
performed  in  25  C.  It  was  found  that  the  phytopha- 
gous fish  were  less  resistant  to  low  oxygen  levels  in 
the  first  days  of  life  than  common  carp.  After  10-14 
days  of  life,  lethal  oxygen  concentration  was  simi- 
lar for  all  fish,  amounting  to  less  than  1  mg  02/L. 
The  most  noticeable  increase  of  the  resistance  to 
low  oxygen  content  in  water  took  place  in  the 
larval  stage,  up  to  individual  fish  weight  of  about 
20  mg  for  the  phytophagous  fishes,  and  30  mg  for 
carp.  It  can  be  assumed  that  the  threshold  oxygen 
levels  can  constitute  a  criterium  for  estimating  the 
quality  of  larvae.  (Author's  abstract) 
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TOLERANCE     OF     OXYGEN     DEFICIT     BY 
ELVERS  (ANGUILLA  ANGUILLA  L.)  (TOLER- 
ANCE AU   DEFICIT  D'OXYGENE  CHEZ  LA 
CIVELLE  (ANGUILLA  ANGUILLA  L.)). 
Ecole  Nationale  Superieure  Agronomique  de  Tou- 
louse (France).  Lab.  d'lchthyologie  Appliquee. 
For  primary  bibliographic  entry  see  Field  5C. 
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THERMAL  AND  WATER  SOURCE  EFFECTS 
UPON  THE  STABILITY  OF  ENTEROVIRUSES 
IN  SURFACE  FRESHWATERS. 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

For  primary  bibliographic  entry  see  Field  5B. 
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MICROZONATION  OF  DENITRIFICATION 
ACTIVITY  IN  STREAM  SEDIMENTS  AS 
STUDIED  WITH  A  COMBINED  OXYGEN  AND 
NITROUS  OXIDE  MICROSENSOR. 

Aarhus  Univ.  (Denmark).  Inst,  of  Ecology  and 

Genetics. 

P.  B.  Christensen,  L.  P.  Nielsen,  N.  P.  Revsbech, 

and  J.  Sorensen. 

Applied       and       Environmental       Microbiology 

AEM1DF,  Vol.  55,  No.  5,  p  1234-1241,  May  1989. 

4  fig,  41  ref. 

Descriptors:  *Fate  of  pollutants,  *Denitrification, 
•Sediments,  *Measuring  instruments,  'Oxygen, 
•Streams,  Nitrates,  Electrodes,  Distribution. 

Microzonation  of  denitrification  was  studied  in 
stream  sediments  by  a  combined  02  and  N20 
microsensor  technique.  02  and  N20  concentration 
profiles  were  recorded  simultaneously  in  intact 
sediment  cores  in  which  C2H2  was  added  to  inhib- 


it N20  reduction  in  denitrification.  The  N20  pro- 
files were  used  to  obtain  high-resolution  profiles  of 
denitrification  activity  and  nitrate  distribution  in 
the  sediments.  02  penetrated  about  1  mm  into  the 
dark-incubated  sediments,  and  denitrification  was 
largely  restricted  to  a  thin  anoxic  layer  immediate- 
ly below  that.  With  115  microM  nitrate  in  the 
water  phase,  denitrification  was  limited  to  a 
narrow  zone  from  0.7  to  1.4  mm  in  depth,  and  total 
activity  was  34  nmol  of  N/sq  cm/h.  With  1,250 
microM  nitrate  in  the  water,  the  denitrification 
zone  was  extended  to  a  layer  from  0.9  to  4.8  mm  in 
depth,  and  total  activity  increased  to  124  nmol  of 
N/sq  cm/h.  Within  most  of  the  activity  zone, 
denitrification  was  not  dependent  on  the  nitrate 
concentration  and  the  apparent  K  sub  m  for  nitrate 
was  less  than  10  microM.  Denitrification  was  the 
only  nitrate-consuming  process  in  the  dark-incu- 
bated stream  sediment.  Even  in  the  presence  of 
C2H2,  a  significant  N20  reduction  (up  to  30%  of 
the  total  N20  production)  occurred  in  the  re- 
duced, nitrate-free  layers  below  the  denitrification 
zone.  This  effect  must  be  corrected  for  during  use 
of  the  conventional  C2H2  inhibition  technique. 
(Author's  abstract) 
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METAL  INTERACTIONS  WITH  MICROBIAL 
BIOFILMS  IN  ACIDIC  AND  NEUTRAL  PH  EN- 
VIRONMENTS. 

University  of  Western  Ontario,  London.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2K. 
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DETAILED  ORGANIC  CARBON  BUDGET  AS 
AN  ECOSYSTEM-LEVEL  CALIBRATION  OF 
BACTERIAL  RESPIRATION  IN  AN  OLIGO- 
TROPHIC  LAKE  DURING  MIDSUMMER, 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 

Ecosystem  Studies. 

J.  J.  Cole,  N.  F.  Caraco,  D.  L.  Strayer,  C.  Ochs, 

and  S.  Nolan. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  2,  p  286-296,  March  1989.  4  fig,  3  tab,  45  ref. 

NSF  Grant  BRS  85-16987. 

Descriptors:  'Physiological  ecology,  *Limnology, 
♦Carbon  cycle,  *Organic  carbon,  'Bacterial  physi- 
ology, 'Respiration,  'Oligotrophic  lakes,  Lakes, 
Seasonal  variation,  Calibrations,  Stratification, 
New  Hampshire,  Epilimnion,  Productivity, 
Growth,  Zooplankton,  Flagellates. 

Intensive  measurements  of  the  major  inputs  and 
outputs  of  organic  carbon  to  and  from  the  epilim- 
netic  water  column  of  oligotrophic  Mirror  Lake, 
NH  were  made  during  a  one-month  period  at  the 
peak  of  summer  stratification.  On  the  basis  of  the 
difference  between  all  other  inputs  and  outputs, 
bacterial  respiration  must  lie  between  0.4  and  6 
mmol  C/sq  m/d.  With  measured  rates  of  thymi- 
dine incorporation  and  measured  bacterial  cell 
sizes,  this  organic  C  budget  constrains  the  thymi- 
dine conversion  factor  to  be  between  1  and  6  x  10 
to  the  9th  power  cells  per  nM  thymidine  for 
growth  yields  between  10%  and  80%.  On  the  basis 
of  the  best  estimates  for  all  parameters,  bacterial 
production  was  equal  to  16%  of  primary  produc- 
tion and  bacterial  respiration  was  about  40%  as 
large  as  the  respiration  of  macrozooplankton.  The 
respiration  of  nanoflagellate  microzooplankton  was 
<  10%  as  large  as  the  respiration  of  macrozoo- 
plankton and  could  account  for  the  remineraliza- 
tion  of  only  25%  of  bacterial  production.  (Author's 
abstract) 
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BACTERIAL  ACTIVITY  AND  PROTOZOAN- 
GRAZING  POTENTIAL  IN  A  STRATIFIED 
LAKE. 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
J.  Bloem,  and  M.-J.  B.  Bar-Gilissen. 
Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  2,  p  297-309,  March  1989.  6  fig,  2  tab,  50  ref. 

Descriptors:  'Limnology,  'Aquatic  bacteria,  'Pro- 
tozoa, 'Stratification,  Productivity,  Lake  Vechten, 
Lakes,  Bacteria,  Oxygen,  Flagellates,  Cyanophyta, 
Algae,  Growth,  The  Netherlands. 


Lakes — Group  2H 

During  summer  stratification  in  Lake  Vechten, 
The  Netherlands,  heterotrophic  nanoflagellates 
(HNAN)  showed  peak  densities  at  very  low 
oxygen  concentrations  in  the  lower  metalimnion  at 
a  depth  of  6-7  m.  In  this  stratum,  high  HNAN 
numbers  (>  30  million  HNAN/1)  coincided  with 
high  bacterial  activity.  Assuming  a  conversion 
factor  of  2  x  10  to  the  18th  power  bacteria/mol 
thymidine,  a  maximal  bacterial  production  of  about 
4  x  10  to  the  9th  power  bacteria/1/d  from  thymi- 
dine incorporation  was  estimated.  In  the  upper 
metalimnion  (5-6  m  depth),  a  low  bacterial  activity 
(estimated  production  1  x  10  to  the  8th  power 
bacteria/1/d)  and  low  HNAN  numbers  (3  million 
HNAN/1)  were  found.  HNAN  seem  to  be  a  link  in 
the  food  web  between  bacteria  and  cyanobacteria 
on  the  one  hand  and  ciliates  on  the  other.  Grazing 
experiments  with  selectively  filtered  lake  water 
indicated  ingestion  rates  of  about  7  bacteria/ 
HNAN/h.  It  was  calculated  that  the  metalimnetic 
HNAN  are  able  to  consume  the  entire  bacterial 
production  even  at  high  bacterial  growth  rates. 
(Author's  abstract) 
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INTERANNUAL  FLUCTUATIONS  IN  PRI- 
MARY PRODUCTION:  METEOROLOGICAL 
FORCING  AT  TWO  SUBALPINE  LAKES. 

California  Univ.,   Davis.   Div.  of  Environmental 

Studies. 

C.  R.  Goldman,  A.  Jassby,  and  T.  Powell. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  2,  p  310-323,  March  1989.  8  fig,  1  tab,  53  ref. 

NSF  Grant  BSR  87-05170;  US  EPA  Cooperative 

Agreement  CR8 14581. 

Descriptors:  'Weather,  'Mountain  lakes,  'Limnol- 
ogy, 'Primary  productivity,  Annual  distribution, 
California,  Snow,  Snowpack,  Precipitation,  Thaw, 
Climatology,  Forecasting. 

Meteorological  factors  are  associated  with  most  of 
the  interannual  variability  in  primary  production  at 
both  Castle  Lake,  CA  (41  deg  N,  122  deg  W)  and 
Lake  Tahoe,  CA-NV  (39  deg  N,  120  deg  W).  At 
Castle  Lake,  extreme  values  of  annual  primary 
production,  either  much  higher  or  lower  than  the 
long-term  average,  are  likely  to  occur  during  the 
phenomenon  of  El  Ninos/Southern  Oscillation. 
Two  plausible  pathways  for  the  impacts  of  these 
large-scale  climate  events  at  Castle  Lake  were 
identified:  winter  snowfall,  acting  through  its 
effect  on  the  snow-ice  pack  and  the  timing  of  the 
spring  thaw;  and  total  precipitation,  acting  through 
its  effect  on  outwash  rates.  In  contrast,  no  influ- 
ence of  large-scale  climate  events  is  apparent  at 
Lake  Tahoe,  but  a  plausible  pathway  involving  the 
impact  of  synoptic-scale  phenomena  on  interannual 
variation  was  identified:  local  weather  events  oc- 
curring in  the  late  winter-early  spring  period  near 
the  time  of  minimal  stratification,  acting  through 
their  effect  on  the  depth  of  spring  mixing.  The 
difference  between  the  two  lakes  can  be  attributed 
to  absence  of  an  ice  cover  and  long  hydraulic 
retention  time  at  Lake  Tahoe.  Time-series  models 
that  incorporate  meteorological  information  ade- 
quately forecast  primary  production  at  both  lakes. 
(Author's  abstract) 
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PHOSPHORUS-DEPENDENT  GROWTH  KI- 
NETICS OF  11  SPECIES  OF  FRESHWATER 
ALGAE. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

J.  P.  Grover. 

Limnology  and  Oceanography  LIOCAH,  Vol.  34, 

No.  2,  p  341-348,  March  1989.  1  fig,  2  tab,  48  ref. 

NSF  Grant  BSR  81-143202. 

Descriptors:  'Limnology,  'Phosphorus,  'Growth 
kinetics,  'Algae,  Culturing  techniques,  Nutrients, 
Nitzschia,  Diatoms,  Chlamydomonas. 

Mixed-species  batch  cultures  were  used  to  measure 
kinetics  of  phosphorus-dependent  growth  for  11 
species  of  freshwater  algae.  Results  were  fitted  to 
the  Monod  model,  and  significant  interspecific  dif- 
ferences were  found.  Indices  of  competitive  ability 
calculated   from   the   Monod   parameters  suggest 
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that  Synedra  radians,  Synedra  rumpens,  Nitzschia 
acicularis,  and  Chlamydomonas  sp.  are  good  com- 
petitors for  P,  and  that  Nitzschia  palea  and  several 
nonsiliceous  algae  are  poor  competitors  for  P. 
These  indices  of  competitive  ability  are  largely 
consistent  with  competitive  outcomes  in  a  compan- 
ion experiment  with  these  species  and  with  other 
studies.  No  relation  was  found  between  maximal 
growth  rate  and  the  effect  that  fluctuations  in  P 
supply  had  on  a  species'  performance  in  the  com- 
petition experiment.  Growth  parameters  and  com- 
petitive indices  were  not  significantly  correlated 
with  cell  volume,  surface  area,  or  surface:volume 
ratio.  (Author's  abstract) 
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EFFECTS  OF  SI:P  SUPPLY  RATIO,  SUPPLY 

VARIABILITY,  AND  SELECTIVE  GRAZING  IN 

THE  PLANKTON:  AN  EXPERIMENT  WITH  A 

NATURAL  ALGAL  AND  PROTISTAN  ASSEM- 

BLAGE. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

J.  P.  Grover. 

Limnology  and  Oceanography  LIOCAH,  Vol  34 

K2^p  349"367.  March  1989.  7  fig,  7  tab,  37  ref! 

NSF  Grant  BSR  81-143202. 

Descriptors:  *  Physiological  ecology,  'Eutrophica- 
tion,  *Limnology,  'Silicon,  'Phosphorus,  •Plank- 
ton, *  Algae,  *  Bacteria,  Culturing  techniques, 
Cnlorophyta,  Diatoms,  Chrysophyta,  Nutrients 
Ecology,  Lakes. 

Semicontinuous  cultures  were  used  to  examine  the 
effects  of  Si  and  P  supply  on  a  natural  algal  com- 
munity. The  Si:P  ratio  had  a  strong  effect  on  the 
species  composition  of  the  algae.  Chlorophytes 
were  most  abundant  at  the  low  Si:P  supply  ratio 
(20:1),  diatoms  were  most  abundant  at  the  interme- 
diate Si:P  supply  ratio  (80:1),  and  the  siliceous 
chrysophyte  Mallomonas  sp.  was  most  abundant  at 
the  high  Si:P  supply  ratio  (160:1).  Diatom  species 
showed  differentiation  in  their  ability  to  compete 
for  Si  and  P.  On  average,  algal  cells  became  small- 
er as  the  Si:P  supply  ratio  decreased.  Higher  algal 
species  richness  was  associated  with  increased  vari- 
ability in  P  supply.  Competitive  ability  of  some 
algae  was  increased  by  variability  in  P  supply  but 
that  of  others  was  decreased.  A  flagellated  pr'otist 
grazed  selectively  on  two  Nitzschia  spp.,  and 
thereby  altered  their  competitive  dynamics  The 
biovolume  of  this  protist,  and  that  of  other  hetero- 
trophic flagellates,  decreased  with  increasing  varia- 
bility in  P  supply.  Despite  selective  grazing  and 
nutrient  supply  variability,  patterns  in  the  algal 
communities  were  generally  consistent  with  expec- 
tations based  on  resource  competition  theory  and 
previous  experience  with  algal  competition  in  cul- 
tures. (Author's  abstract) 
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MULTIVARIATE  STATISTICAL  ANALYSIS  OF 
THE  FACTORS  CONTROLLING  THE  DISTRI- 
BUTION OF  SCALED  CHRYSOPHYTES. 

Western  Connecticut  State  Univ.,  Danbury.  Dept. 

of  Biological  and  Environmental  Sciences. 

P.  A.  Siver,  and  J.  S.  Hamer. 

Limnology  and  Oceanography  LIOCAH,  Vol  34 

No.  2,  p  368-381,  March  1989.  6  fig,  7  tab  44  ref 

US  DOI  Grant  14-08-0001 -G 141 2-04. 

Descriptors:  'Chrysophyta,  'Limnology,  'Ecolog- 
ical distribution,  Algae,  Multivariate  analysis, 
Electron  microscopy,  Acidity,  Conductance,  Tem- 
perature, Phosphorus,  Hydrogen  ion  concentra- 
tion. 

A  total  of  332  collections  from  62  water  bodies 
was  analyzed  for  scaled  chrysophytes  with  elec- 
tron microscopy  and  correlated  with  limnological 
characteristics.  The  pH  and  specific  conductance 
were  the  most  important  factors  controlling  the 
distribution  of  scaled  chrysophytes;  temperature 
and  total  phosphorus  were  of  lesser  importance.  A 
mean  of  nine  and  seven  taxa  per  collection  were 
recorded  at  a  pH  of  5.5-6.0  and  a  specific  conduct- 
ance of  <  40  micros,  respectively.  Significantly 
ewer  taxa  per  collection  were  found  as  the  pH 
lowered  below  5.5  or  raised  above  6.0  or  as  the 
specific  conductance  increased  above  40  microS 


Similar  distributional  patterns  were  found  for  the 
genera  Mallomonas,  Synura,  and  Spiniferomonas 
A  two-factor  principal  component  model  ex- 
plained 70%  of  the  total  variance  within  the  data 
set  (n  =  1,355).  The  first  principal  component 
explained  80  and  83%  of  the  total  variance  within 
the  pH  and  specific  conductance  variables.  The  pH 
and  specific  conductance  also  dominated  the  first 
principal  component  for  each  genus  and  for  23  of 
the  25  species  tested.  A  cluster  analysis,  using 
within-group  linkages,  produced  five  groups  of 
organisms  that  differed  primarily  with  respect  to 
their  distribution  along  a  pH  gradient.  (Author's 
abstract) 
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ZOOPLANKTON      ABUNDANCE      IN      THE 
LOWER  ORINOCO  RIVER,  VENEZUELA 

Colorado  Univ.  at  Boulder.  Center  for  Limnology 

J.  F.  Saunders,  and  W.  M.  Lewis. 

Limnology  and  Oceanography  LIOCAH,  Vol   34 

No.  2,  p  397-409,  March  1989.  4  fig,  5  tab  44  ref 

NSF  Grants  DEB  81-6725,  BSR  83-15410,  BSR 

86-04655. 

Descriptors:  'Zooplankton,  'Orinoco  River  'Pop- 
ulation density,  'Venezuela,  Tributaries,  Rotifers 
Aquatic  animals,  Copepods,  Crustaceans,  Water- 
fleas,  Distribution,  Ecology,  Zooplankton,  Plank- 
ton, Flood  plains,  Food  chains,  Flooding. 

Zooplankton  were  sampled  quantitatively  in  the 
lower  Orinoco  River  and  three  major  tributaries 
(Apure,  Caura,  Caroni).  Dominant  taxa  were  eu- 
planktomc,  which  suggests  origin  from  standing 
waters.  In  the  Orinoco,  densities  for  rotifers  (mean 
7  6  ind/1)  were  greater  than  those  for  cladocerans 
(0.9  md/1)  or  copepods  (1.2  ind/1),  but  cladocerans 
accounted  for  more  than  half  of  total  biomass  (0  5 
micrograms  C/l).  Average  tributary  contributions 
to  zooplankton  transport  in  the  lower  Orinoco  (873 
kg/C/d)  were  proportional  to  their  average  dis- 
charges. Extensive  fringing  floodplain  along  the 
lower  Orinoco  contributed  very  little  to  total 
transport.  At  low  water  on  the  Orinoco,  when 
there  was  no  contact  with  the  floodplain,  the  trans- 
port of  copepods  (mainly  nauplii)  and  Bosmina 
increased  downstream  by  more  than  could  be  as- 
cribed to  additions  from  the  tributaries  or  to  repro- 
duction in  transit.  These  zooplankton  appear  to 
originate  along  the  river  margin,  within  the  chan- 
nel and  are  probably  significant  as  an  energy  input 
for  food  webs  in  the  channel  and  as  an  inoculum  to 
floodplain  habitats  at  the  time  of  inundation  (Au- 
thor's abstract) 
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DYNAMICS  OF  HORIZONTAL  TURBULENT 
MIXING  IN  A  NEARSHORE  ZONE  OF  LAKE 
GENEVA. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'Hydraulique. 
U.  Lemmin. 

Limnology  and  Oceanography  LIOCAH,  Vol  34 
No.  2,  p  420-434,  March  1989.  9  fig,  3  tab,  19  ref 

Descriptors:  'Nearshore  processes,  'Hydrodyna- 
mics, 'Limnology,  'Turbulent  flow,  'Lake 
Geneva,  Eddy  diffusion,  Coastal  waters,  Lakes 
Wind,  Energy,  Spatial  distribution,  Bays,  Shear, 
Topography,  Switzerland,  Water  currents. 

Time  series  of  currents  measured  during  the  fall/ 
winter  period  in  a  nearshore  zone  (near  a  headland 
and  in  an  adjacent  bay)  of  Lake  Geneva,  Switzer- 
land were  used  to  determine  horizontal  turbulent 
mixing  coefficients.  Long-term  horizontal  turbu- 
lent mixing  coefficients  calculated  over  periods  of 
several  months  were  of  1,000/sq  cm/s,  a  factor  of 
10  lower  than  coefficients  obtained  for  coastal 
zones  of  larger  lakes.  Short-term  (3  d)  mixing 
coefficients  varied  between  100/sq  cm/s  for  quiet 
background  situations  and  10,000/sq  cm/s  for  peri- 
ods of  wind-induced,  large-scale  advection.  This 
variability  was  traced  to  the  history  of  wind 
events,  indicating  that  energy  input  is  not  suffi- 
ciently homogeneous  in  time  to  maintain  mixing  at 
a  constant  level.  Sheltering  by  local  topography 
caused  the  sensitivity  of  the  mixing  coefficients  to 
wind  direction.  Variability  in  space,  with  larger 
values  at  the  headland  and  smaller  ones  inside  the 


bay,  underlined  the  modifying  influence  of  shore- 
line geometry.  Inside  the  bay,  diffusion  diagrams 
show  that  near  the  surface  mixing  is  generated  by 
shear,  while  near  the  bottom  inertial  subrange  dif- 
fusion is  found.  The  importance  of  shear  is  also 
evidenced  by  a  correlation  between  wind  forcing 
and  diffusion  coefficients  for  events  of  long  wind 
fetch.  Near  the  headland,  none  of  these  simple 
concepts  holds  because  local  topography  influ- 
ences mixing.  (Author's  abstract) 
W89-11523 


ADENINE  INCORPORATION  INTO  DNA  AS  A 
MEASURE  OF  MICROBIAL  PRODUCTION  IN 
FRESHWATERS. 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

R.  T.  Bell,  and  B.  Riemann. 

Limnology  and  Oceanography  LIOCAH,  Vol   34 

No.  2,  p  435-444,  March  1989.  4  fig,  2  tab  56  ref 

Swedish  Natural  Science  Research  Council  Grant 

B-BU  9170-100. 

Descriptors:  'Physiological  ecology,  'Microorga- 
nisms, 'Biosynthesis,  'Limnology,  'Nucleic  acids 
•Productivity,  Algae,  Bacteria,  Plankton,  Scen- 
edesmus. 

The  use  of  (H3)adenine  incorporation  into  DNA  as 
a  means  of  estimating  total  microbial  production  in 
freshwaters  was  assessed  with  both  algal  cultures 
and  natural  assemblages  of  microorganisms.  By 
adding  (H3)adenine  over  a  wide  range  of  concen- 
trations (10-200  nM),  we  determined  that  in  meso- 
trophic  and  eutrophic  environments  >  50  nM  and 
probably  >  100  nM  of  (H3)adenine  is  required  to 
maximally  label  the  internal  precursor  pools  of 
both  algae  and  bacteria.  With  bacterioplankton 
assemblages,  the  incorporation  of  (H3)thymidine 
and  (H3)adenine  gave  equivalent  estimates  of 
DNA  synthesis.  Growth  rates  of  Scenedesmus  in 
turbidostats  determined  from  C14  assimilation  and 
(H3)adenme  incorporation  (DNA  synthesis)  also 
agreed  well.  Results  suggest  that  the  use  of 
(H3)ademne  to  measure  total  microbial  (bacteria  + 
algae)  production  combined  with  the  use  of 
(H3)thymidine  to  measure  'bacterial'  production 
could  provide  an  interesting  complement  to  cur- 
rent procedures.  (Author's  abstract) 
W89-11524 


ORGANIC  NITROGEN  MINERALIZATION 
AND  SUBSTRATE  LIMITATION  OF  BACTE- 
RIA IN  LAKE  MICHIGAN. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

W.  S.  Gardner,  J.  F.  Chandler,  and  G  A.  Laird. 
Limnology  and  Oceanography  LIOCAH,  Vol   34 
No.  2,  p  478-485,  March  1989.  5  fig,  2  tab,  28  ref 

Descriptors:  'Limnology,  'Nitrogen  cycle,  'Min- 
eralization, 'Lake  Michigan,  'Bacteria,  Seasonal 
variation,  Accumulation,  Epilimnion,  Amino  acids, 
Incubation,  Heterotrophic  bacteria.  Stratification,' 
Limiting  factors. 

Labile  organic  nitrogen  mineralization  and  the  ap- 
parent degree  of  bacterial  substrate  limitation  were 
examined  to  consider  seasonal  relationships  be- 
tween substrate  availability  and  bacterial  activity 
in  Lake  Michigan.  Accumulation  rates  of  ammoni- 
um nitrogen  in  amino  acid  fortified  and  unfortified 
samples  of  epilimnetic  Lake  Michigan  water,  incu- 
bated in  the  dark,  provided  reasonable  estimates  of 
potential  and  actual  rates  of  organic  nitrogen  min- 
eralization. The  labile  organic  nitrogen  demand 
(LOND),  defined  as  the  difference  between  these 
respective  rates,  provided  an  index  of  heterotro- 
phic potential.  LOND  ranged  from  about  1-3  ng- 
atoms  N/l/h  (during  May-June  and  November)  to 
3-9  ng-atoms  N/l/h  (during  July-October)  as  com- 
pared to  actual  organic  nitrogen  mineralization 
rates  of  <  1  ng-atom  N/l/h  in  some  unfortified 
samples.  The  highest  LOND,  relative  to  actual 
turnover,  observed  in  late  summer  is  consistent 
with  the  hypothesis  that  growth  rates  of  epilimne- 
tic Lake  Michigan  bacteria  are  strongly  limited  by 
organic  substrate  during  late  stratification.  LOND 
thus  seems  to  be  a  useful  indicator  of  heterotrophic 
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potential  in  Lake  Michigan;  this  index  may  also  be 
applicable  to  other  aquatic  environments  where 
nitrogen  is  not  a  limiting  nutrient  for  microbial 
populations.  (Author's  abstract) 
W89-11526 


COMPARATIVE  STUDY  ON  NUTRIENT  CY- 
CLING IN  WET  HEATHLAND  ECOSYSTEMS: 
II  LITTER  DECOMPOSITION  AND  NUTRI- 
ENT MINERALIZATION, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Plant  Ecology. 

F  Berendse,  R.  Bobbink,  and  G.  Rouwenhorst. 
Oecologia  OECOBX,  Vol.  78,  No.  3,  p  338-348, 
March  1989.  7  fig,  6  tab,  30  ref. 

Descriptors:  'Cycling  nutrients,  'Wetlands, 
•Litter,  *Decomposition,  *Mineralization,  Nutrient 
requirements,  Biomass,  Mortality,  Nitrogen,  Phos- 
phorus, Physiological  ecology,  Phosphates,  Com- 
parison studies,  The  Netherlands. 

The  concept  of  the  relative  nutrient  requirement 
(L  sub  n)  is  used  to  analyze  the  effects  of  the 
dominant  plant  population  on  nutrient  cycling  and 
nutrient  mineralization  in  wet  heathland  ecosys- 
tems in  The  Netherlands.  The  mass  loss  and  the 
changes  in  the  amounts  of  N  and  P  in  decomposing 
above-ground  and  below-ground  litter  produced 
by  Erica  tetralix  and  Molinia  caerulea  were  meas- 
ured over  three  years.  On  the  basis  of  the  theory 
that  was  developed,  mineralization  rates  and  ratios 
between  amounts  of  nutrients  in  plant  biomass  and 
in  the  soil  were  calculated  on  the  basis  of  param- 
eters that  were  independently  measured.  There 
was  a  reasonable  agreement  between  predicted  and 
measured  values  in  the  Erica-communities.  In  the 
Molinia-communities,  there  were  large  differences 
between  calculated  and  measured  values,  which 
was  explained  by  the  observation  that  the  soil 
organic  matter  in  these  ecosystems  still  predomi- 
nantly consisted  of  Erica-remains.  (Author's  ab- 
stract) 
W89-11531 

DISCRIMINATION  BY  FRESHWATER  ZOO- 
PLANKTON  BETWEEN  SINGLE  ALGAL 
CELLS  DIFFERING  IN  NUTRITIONAL 
STATUS. 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Zo- 
ology. 

N.  M.  Butler,  C.  A.  Suttle,  and  W.  E.  Neill. 
Oecologia  OECOBX,  Vol.  78,  No.  3,  p  368-372, 
March  1989.  3  fig,  42  ref. 

Descriptors:  'Nutrition,  'Limnology,  'Zooplank- 
ton,  'Algae,  'Food  habits,  Copepods,  Crustaceans, 
Daphnia,  Chlorophyta,  Selenastrum,  Filters,  Phy- 
toplankton,  Plankton,  Nitrogen,  Limiting  nutrients. 

Grazing  rates  of  a  freshwater  copepod  (Diaptomus 
kenai)    and    a    freshwater    cladoceran    (Daphnia 
rosea)  on  the  green  alga  Selenastrum   minutum 
were  determined  to  be  dependent  on  the  nutrition- 
al status  of  individual  cells.  Cells  that  were  less 
nitrogen-limited  were  ingested  at  a  greater  rate 
than  cells  reared  under  more  nitrogen-limited  con- 
ditions. Diaptomus  displayed  active  discrimination, 
possibly  via  chemodetection,  while  Daphnia  ex- 
pressed passive  selection,  probably  via  differential 
retention  on  filters.  These  results  suggest  that  the 
impact   of  grazing   zooplankton   varies   with   the 
physiological  state  of  components  of  the  phyto- 
plankton  community.  Given  such  variable  selectiv- 
ity,  measurements  of  zooplankton   feeding   rates 
using  laboratory  reared  algae  could  be  prone  to 
error  stemming  from  differences  in  the  physiologi- 
cal state  of  algal  cultures.  Similar  errors  would  be 
encountered  when  characterizing  in  situ  food  re- 
sources based  on  microscopic  assessment  of  species 
or  size  composition  of  field  phytoplankton  samples. 
Although    the    mechanisms    for    selective    food 
uptake  are  apparently  different  for  copepods  and 
cladocerans,  the  results  for  both  types  of  grazers 
support  the  idea  that  the  physiological  state  of 
algal  species  may  significantly  affect  major  compo- 
nents of  the  grazing  community.   (Author's  ab- 
stract) 
W89-11532 


SUBMERSED  MACROPHYTES  AND  GRAZ- 
ING CRAYFISH:  AN  EXPERIMENTAL  STUDY 
OF  HERBIVORY  IN  A  CALIFORNIA  FRESH- 
WATER MARSH. 

California  Univ.,  Berkeley.  Dept.  of  Entomologi- 
cal Sciences. 

J.  W.  Feminella,  and  V.  H.  Resh. 
Holarctic  Ecology  HOECD2,  Vol.  12,  No.  1,  p  1- 
8,  March  1989.  6  fig,  2  tab,  39  ref. 

Descriptors:  'Marshes,  'Submerged  plants,  *Ma- 
crophytes,  'Food  habits,  'Limnology,  'Crayfish, 
'California,  Crustaceans,  Population  density,  Ecol- 
ogy, Sago  pondweed. 

Grazing    by    the    crayfish    Procambarus    clarkii 
(Girard)   on   the   abundance   of  submersed   sago 
pondweed,    Potamogeton    pectinatus    (L.),    was 
quantified  during   1984  through   1986  at  Coyote 
Hills  Marsh  (Alameda  County,  CA).  Annual  marsh 
surveys  indicated  that  P.  pectinatus  abundance  de- 
clined (from  70%  to  0%  of  the  marsh  surface), 
whereas  P.  clarkii  abundance  increased  (from  1.6 
to  almost  3.0  crayfish/trap/week).  Crayfish  in  a 
1425   sq   m   trapping   grid   were   non-aggregated 
when  pondweed  was  abundant  but  became  aggre- 
gated in  the  remaining  pondweed  beds  as  pond- 
weed abundance  decreased.  In  situ  exclusion  and 
enclosure  experiments  using  crayfish  densities  of  0 
to  3  individuals/sq  m  were  used  to  determine  if 
crayfish  reduced  pondweed.  Exclusion  of  crayfish 
from  areas  without  pondweed,  beginning  in  mid- 
summer 1984,  resulted  in  plant  regrowth;  addition 
of  crayfish  to  these  enclosed  plots  reduced  pond- 
weed. Exclusion  of  crayfish  for  the  entire  growing 
season  in  1985  resulted  in  pondweed  persistence  in 
exclusion  plots  until  August;  in  contrast,  pondweed 
within  adjacent,  open  control  plots  was  eliminated 
by   mid-June.   Enclosure   experiments   showed   a 
strong  positive  relationship  between  crayfish  densi- 
ty and  pondweed  clearance.  This  study  demon- 
strates that  grazing  crayfish  can  reduce  and,  in 
some  cases,  eliminate  macrophytes  from  freshwa- 
ter marshes.  (Author's  abstract) 
W89-11533 


EFFECTS   OF  SOURCE   AND   DESTINATION 

ON    GROWTH    AND    METAL    UPTAKE    IN 

FRESHWATER       CLAMS       RECIPROCALLY 

TRANSPLANTED  AMONG  SOUTH  CENTRAL 

ONTARIO  LAKES, 

University  of  Western  Ontario,  London.  Dept.  of 

Zoology.  . 

For  primary  bibliographic  entry  see  Field  5C. 

W89-11541 

LAKE  RESTORATION  BY  REDUCING  EXTER- 
NAL PHOSPHORUS  LOADING:  THE  INFLU- 
ENCE OF  SEDIMENT  PHOSPHORUS  RE- 
LEASE. 

North    East    River    Purification    Board,    Stirling 

(Scotland). 

For  primary  bibliographic   entry   see   Field   5(j. 

W89-11543 


CHANGES  IN  NA,  K,  CA,  MG  AND  AL  CON- 
TENT OF  SUBMERSED  LEAF  LITTER,  RE- 
LATED TO  INGESTION  BY  THE  AMPHIPOD 
GAMMARUS  PULEX  (L). 

Royal  Hollo  way  and  Bedford  New  Coll.,  Egham 
(England).  Dept.  of  Biology. 

A  C  Chamier,  D.  W.  Sutcliffe,  and  J.  P.  Lishman. 
Freshwater  Biology  FWBLAB,  Vol.  21,  No.  2,  p 
181-189,  April  1989.  4  fig,  3  tab,  38  ref. 

Descriptors:  'Stream  biota,  'Acid  rain  effects, 
'Trace  elements,  'Leaves,  'Decomposing  organic 
matter,  'Biodegradation,  'Amphipods,  'Bioaccu- 
mulation,  'Sodium,  'Potassium,  'Calcium,  'Mag- 
nesium, 'Aluminum,  Gammarus,  Cations,  Path  of 
pollutants. 


Changes  in  the  amounts  of  Na,  K,  Ca,  Mg  and  Al 
in  fallen  leaves  of  oak,  alder  and  mat  grass  were 
measured  during  13  weeks  of  submersion  in  seven 
streams  differing  in  pH  and  ionic  content.  In  the 
first  2  weeks,  Na,  K  and  Mg  leached  from  the 
leaves,  but  in  the  following  weeks  there  was  a  net 
increase  of  Al,  K  and  Mg  and,  in  some  instances 
Na  and  Ca.  Increases  of  K  and  Mg  were  relatively 
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larger  in  circumneutral  streams  whereas  the  great- 
est increases  of  Al  occurred  in  acid  streams.  Net 
gains  are  attributed  to  absorption  of  cations  from 
water  by  saprophytic  microorganisms  degrading 
the  leaves,  direct  adsorption  of  Al  onto  leaf  tissues 
(especially  in  acid  streams)  and  capture  of  small 
particles   of  magnesium   and   aluminium   silicates 
(clays).  Daily  ingestion  of  elements  was  calculated 
as  a  percentage  of  whole  body  contents  in  Gam- 
marus pulex  (L.)  and  compared  with  daily  loss 
rates.  For  Na,  for  instance,  a  daily  ingestion  rate  of 
1-2  percent  of  whole  body  contents  was  calculated, 
and  is  negligible  compared  with  a  high  daily  turn- 
over of  Na,  representing  a  loss  rate  of  about  65 
percent  of  the  entire  body  Na  at  9  C  in  adult, 
intermoult  animals.  At  18  C,  losses  would  be  ap- 
proximately double  those  recorded  in  this  study.  It 
is  thus  clear  that  the  animal's  requirement  for  this 
element  must  be  met  almost  entirely  from  Na(  +  ) 
dissolved  in  the  water,  by  active  absorption  across 
the  gills.  Leaf  litter  may  be  an  important  source  of 
some  major  elements  for  ionic  balance  in  juvenile 
G.  pulex  and  a  major  source  for  uptake  of  poten- 
tially toxic  aluminium  in  acidic,  soft  waters.  (Fried- 
mann-PTT) 
W89-11545 


PATTERNS  OF  BENTHIC  INVERTEBRATE 
ASSEMBLAGES  IN  RIVERS  OF  NORTHWEST- 
ERN NORTH  AMERICA. 

Windsor  Univ.  (Ontario).  Dept.  of  Biology. 

L.  D.  Corkum. 

Freshwater  Biology  FWBLAB,  Vol.  21,  No.  2,  p 

191-205,  April  1989.  6  fig,  7  tab,  39  ref. 

Descriptors:  'Distribution  patterns,  'Invertebrates, 
'North  America,  'Benthic  fauna,  'Stream  biota, 
•Ecosystems,  'Aquatic  populations,  Amphipods, 
Oligochaetes,  Mayflies,  Caddisflies,  Aquatic  in- 
sects, Population  dynamics,  Hydrologic  properties, 
Streamflow,  Flow  velocity,  Shallow  water,  Ma- 
croinvertebrates,  Ecotypes,  Benthic  environment, 
Spatial  distribution. 

Biogeographical  and  on-site,  hydrological  varia- 
bles were  evaluated  to  determine  spatial  distribu- 
tion of  benthic  invertebrate  assemblages  at  100 
river  sites  in  northwestern  North  America.  Results 
of  cluster  analyses  suggested  that  the  river  sites 
comprised  six  groups  (A-F),  each  supporting  a 
characteristic  invertebrate  assemblage.  Distinct 
groups  were  best  represented  by  abundant  Tricor- 
ythidae  (C),  Amphipods  (F),  Rhyacophilidae  and 
Systellognatha  (E),  and  Elmidae  and  Hydroptihdae 
(A).  Brachycentridae  (B)  and  Oligochaeta  (D) 
were  widespread  throughout  the  study  area.  Both 
biogeographical  and  hydrological  features  contrib- 
uted to  the  correct  classification  of  site  grouping 
characterized  by  distinctive  fauna.  However,  bio- 
geographical features  were  more  useful  than  varia- 
bles measured  at  river  site  in  discriminating  among 
the  site  groupings.  Groups  C  and  F  were  most 
prevalent  within  the  Hudson  Bay  drainage.  Groups 
A,  C  and  F  were  typically  located  within  plains; 
group  E  sites  were  in  mountainous  regions.  The 
hydrological  variables  most  useful  in  delineating 
site  groupings  were  mean  current  velocity  and 
mean  depth.  Slow,  deep  waters  characterized  am- 
phipod  sites;  shallow,  fast  flowing  waters  occurred 
at  Rhycophilidae/Sysellognatha  sites.  Results  sub- 
stantiate previous  views  of  a  strong  association 
between  benthic  invertebrates  in  small  rivers  and 
the  terrestrial  biome  through  which  the  river 
flows.  (Author's  abstract) 
W89-11546 

EVALUATION  OF  THE  METABOLISM  OF 
SESTONIC  AND  EPILITHIC  COMMUNITIES 
IN  RUNNING  WATERS  USING  AN  IM- 
PROVED CHAMBER  TECHNIQUE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
B  J.  Paul,  K.  E.  Corning,  and  H.  C.  Duthie. 
Freshwater  Biology  FWBLAB,  Vol.  21,  No.  2,  p 
207-215,  April  1989.  4  fig,  2  tab,  59  ref. 
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Descriptors:  'Seston,  'Benthos,  'Lotic  environ- 
ment, 'Growth  chambers,  'Cycling  nutrients, 
•Physiological  ecology,  'Ecosystems,  'Stream 
biota,  Bioaccumulation,  Limiting  nutrients,  Aquat- 
ic environment,  Metabolism,  Quantitative  analysis, 
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Biological    properties,    Laboratories,    Absorption, 
Oligotrophy,  Phosphorus,  Tracers. 

In  situ  phosphorus  cycling  in  rivers  has  been  moni- 
tored using  radiophosphorus  or  orthophosphate 
enrichments.  With  the  latter  method,  addition  of 
orthophosphate  must  be  substantial  to  allow  de- 
tectable measurement,  yet  not  exceed  the  half- 
saturation  constant  of  the  microbial  community. 
Often,  this  is  not  possible  and  may  result  in  gross 
underestimates  of  biological  cycling.  In  view  of 
these  problems,  carbon,  nitrogen  and  phosphorus 
uptake  in  enclosed  chambers  using  radioisotopes. 
This  technique  allowed  quantification  of  the  con- 
tributions by  abiotic  mechanisms  and  the  epilithic 
and  sestonic  communities  simultaneously  in  a  pris- 
tine boreal  forest  stream  in  northeast  Quebec, 
Canada.  Abiotic  adsorption  of  bicarbonate,  glu- 
cose, methylammonium  and  phosphate  was  unim- 
portant in  the  riffle  investigated.  Among  the  bio- 
logical components,  the  epilithon  was  responsible 
for  more  than  87  percent  of  the  uptake  of  bicarbon- 
ate, glucose  and  methylammonium.  The  uptake  of 
orthophosphate  was  predominantly  (80  percent)  by 
organisms  in  the  overlying  water.  Phosphorus,  the 
nutrient  most  limiting  the  system,  may  be  con- 
served by  the  epilithon  through  internal  cycling. 
Uptake  rates  were  within  the  range  reported  for 
other  oligotrophic  systems.  (Friedmann-PTT) 
W89-11547 


HABITAT  PATCHINESS  AND  MACRO- 
BENTHIC  COMMUNITY  STRUCTURE  IN  AN 
UPLAND  STREAM  IN  TEMPERATE  VICTO- 
RIA, AUSTRALIA. 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Zool- 
ogy- 

L.  A.  Barmuta. 

Freshwater  Biology  FWBLAB,  Vol.  21,  No.  2  p 
223-236,  April  1989.  4  fig,  7  tab,  53  ref,  append. 

Descriptors:  'Distribution  patterns,  'Species  com- 
position, *Australia,  'Stream  biota,  'Macroinverte- 
brates,  'Benthic  fauna,  Benthic  environment,  Eco- 
systems, Aquatic  habitats,  Aquatic  populations, 
Physicochemical  properties,  Seasonal  variation, 
Aquatic  animals,  Aquatic  environment,  Hydrologi- 
cal  regime. 

Patterns  of  co-occurrence  of  benthic  macroinverte- 
brates  across  different  habitat  patches  were  moni- 
tored for  one  year  at  one  site  on  the  Acheron 
River,  Victoria.  Of  the  physicochemical  aspects  of 
the  river,  only  temperature  showed  marked  season- 
ality, being  lowest  in  winter  (approx.  7  C)  and 
exceeding  16  C  during  summer.  Water  was  neutral 
to  slighlty  acidic  with  low  conductivity,  and 
oxygen  concentration  was  rarely  less  than  10  per- 
cent below  saturation.  There  was  a  gradual  transi- 
tion in  community  structure  between  erosional  and 
depositional  habitat  extremes.  The  correspondence 
between  faunally  defined  sample  groups  and  habi- 
tats was  not  exact.  Seasonal  changes  in  community 
pattern  demonstrated  were  pronounced,  but  only 
for  erosional  habitats.  Again,  the  transition  was 
gradual  rather  than  abrupt  and  contrasted  sharply 
with  data  from  more  severe  hydrological  regimes. 
Most  of  the  community  pattern  was  conferred  by  a 
minority  of  the  species  present.  These  species  gen- 
erally had  special  requirements  that  apparently 
could  be  satisfied  only  by  being  confined  to  the 
surface  layer  of  sediments.  Environmental  varia- 
bles aJone  were  insufficient  to  acccount  for  all  of 
the  patterns  of  species  co-occurrence.  It  is  possible 
that  these  variables  were  measured  at  scales  irrele- 
vant to  the  requirements  of  the  animals,  and  that 
biological  interactions  (e.g.  predation,  competition) 
may  have  been  responsible  for  the  faunal  distinc- 
tiveness of  environmentally  similar  samples,  but 
the  importance  of  such  interactions  cannot  be  in- 
ferred from  data  such  as  these.  (Friedmann-PTT) 
W89-11548  ' 


Descriptors:  'Population  dynamics,  'Lakes,  *Phy- 
toplankton,  'Ecosystems,  'Species  diversity, 
Aquatic  habitats,  Oligotrophic  lakes,  Eutrophic 
lakes,  Aquatic  environment,  Cycling  nutrients, 
Switzerland,  Zooplankton. 

A  study  of  the  diversity  and  stability  of  phyto- 
plankton     communities    during    one     vegetation 
period  (February-October  1984)  was  carried  out  in 
four  small  lakes  in  the  Pfynwald  region  of  Canton 
Valais,    Switzerland:    Kaminsee    I,    Kaminsee    II, 
Grossee  and  Rosensee.  The  diversity  was  calculat- 
ed according  to  Shannon  and  Weaver,  and  the 
change  in  diversity,  delta  H*  and  SIMI  (similarity 
index)  were  used  as  measures  of  stability.  On  aver- 
age, the  diversity  was  highest  in  the  oligotrophic 
Rosensee  (annual  mean  3.19)  and  least  in  the  hy- 
pereutrophic  Kaminsee  I  (annual  mean   1.34).  In 
Kaminsee  I  and  Grossee,  the  diversity  correspond- 
ed in  the  main  to  the  relative  frequency  of  Crypto- 
monas  erosa  Ehrenberg:  i.e.,  the  diversity  was  low 
when  the  relative  frequency  of  C.  erosa  was  high 
and  vice  versa  (Kaminsee  I:  max.  diversity  2.74; 
min.  0.13.  Grossee:  max.  3.62;  min.  0.28;  annual 
mean  2.21).  Kaminsee  II  and  Rosensee  exhibited 
only  slight  variations  in  their  phytoplankton  com- 
munity structure  (Kaminsee  II:  max.  diversity  2.83: 
min.  1.26;  annual  mean  2.10.  Rosensee:  max.  3.79; 
min.  2.81).  High  values  of  diversity,  or  increases  in 
diversity,  were  a  result  of  low  nutrient  availability 
and  grazing  pressure.  Lower  diversity  values,  or 
decreases  in  diversity,  were  a  result  of  plentiful 
nutrient  supply,  low  grazing  pressure  and  grazer 
selectivity  with  respect  to  food  organisms.  The 
change  in  the  diversity,  delta  H',  was  influenced 
mainly  by  alterations  in  the  nutrient  conditions:  if 
these   alterations   were  large,   the   phytoplankton 
community  was  unstable;  constant  nutrient  levels, 
on  the  other  hand,  were  associated  with  stable 
conditions.  Hence,  organic  pollution  may  manifest 
itself  by  causing  a  great  change  in  diversity  H'. 
SIMI  was  found  not  to  be  influenced  to  a  great 
degree  by  nutrient  conditions,  but  was  influenced 
by  zooplankton  grazing.  Zooplankton  grazing  can 
give  rise  to  a  small  SIMI  index  (corresponding  to  a 
destabilizing  effect),  especially  if  the  nutrient  level 
remains  constant.  (Author's  abstract) 
W89-11549 


CAUSES  OF  CHANGE  IN  THE  DIVERSITY 
AND  STABILITY  OF  PHYTOPLANKTON 
COMMUNITIES  IN  SMALL  LAKES, 

Zurich  Univ.,  Kilchberg  (Swizerland).  Hydrobio- 

logical-Limnological  Station. 

F.  Elber,  and  F.  Schanz. 

Freshwater  Biology  FWBLAB,  Vol.  21,  No.  2   d 

237-251,  April  1989.  7  fig,  36  ref. 


MICROBIAL  GROWTH  AND  DETRITUS 
TRANSFORMATIONS  DURING  DECOMPOSI- 
TION OF  LEAF  LITTER  IN  A  STREAM. 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 

Ecosystem  Studies. 

S.  E.  G.  Findlay,  and  T.  L.  Arsuffi. 

Freshwater  Biology  FWBLAB,  Vol.  21,  No   2   p 

261-269,  April  1989.  5  fig,  3  tab,  31  ref. 

Descriptors:  'Aquatic  bacteria,  'Aquatic  fungi, 
'Microorganisms,  'Biotransformation,  'Litter, 
'Lotic  environment,  'Detritus,  'Decomposing  or- 
ganic matter,  Stream  biota,  Biodegradation,  Eco- 
systems, Population  dynamics,  Biomass,  Fungi, 
Bacteria,  Leaves,  Microbial  degradation,  Particu- 
late matter,  Growth,  Food  chains. 

Despite  the  widely  accepted  importance  of  bacte- 
ria and  fungi  in  degrading  detritus  in  aquatic  eco- 
systems, there  is  still  very  little  quantitative  infor- 
mation on  the  abundance  and  dynamics  of  these 
microorganisms.  Using  epifluorescent  microscopy, 
the  biomass  of  bacteria  and  fungi  during  decompo- 
sition of  three  types  of  leaf  detritus  were  measured. 
Bacterial  production  was  determined  for  the  rate 
of  incorporation  of  3H-thymidine  into  DNA.  The 
transformation  of  leaf  carbon  into  dissolved  organ- 
ic carbon  and  fine  particulate  organic  carbon  was 
followed  in  order  to  compare  the  amounts  of  leaf 
material  that  were  converted  into  these  'end-prod- 
ucts' of  decomposition  versus  the  amount  convert- 
ed into  microbial  biomass.  The  amount  of  microbi- 
al carbon  in  the  leaf-detritus  complex  never  ex- 
ceeded 5.2  percent  of  the  total  carbon,  and  fungal 
biomass  was  always  much  greater  than  bacterial 
biomass.  Despite  the  greater  standing  stock  of 
fungi,  the  rapid  turnover  of  bacteria  (doubling 
about  once  per  day)  implies  that  their  role  in 
degrading  leaf  litter  or  as  a  food  source  for  detriti- 
vores  might  be  as  great  as  for  fungi.  Removal  of 
microbial  biomass  from  leaf  litter  may  occur  as 
release  of  fungal  spores  and  consumption  or  shed- 
ding of  bacterial  biomass.  Fungal  spores  can  be  a 


significant    part    of  the    fine    particulate    organic 
carbon  released  from  leaf  detritus  and  potentially 
represent  an   important   food   resource  for  filter- 
feeding  organisms.  (Author's  abstract) 
W89- 11550 


ECOLOGICALLY  USEFUL  CLASSIFICATION 
OF  MEAN  AND  NEAR-BED  FLOWS  IN 
STREAMS  AND  RIVERS, 

Murdoch  Univ.  (Western  Australia).  School  of  Bi- 
ological and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2E 
W89-11551 


CHANGES  IN  DIATOM-INFERRED  PH  AND 
ACID  NEUTRALIZING  CAPACITY  IN  A 
DILUTE,  HIGH  ELEVATION,  SIERRA 
NEVADA  LAKE  SINCE  A.D.  1825. 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5B 
W89- 11552 


FACTORS  INFLUENCING  PERIPHYTON 
GROWTH  IN  AGRICULTURAL  STREAMS  OF 
CENTRAL  ILLINOIS. 

Illinois     Natural     History     Survey,     Champaign. 
Aquatic  Biology  Station. 
M.  D.  Munn,  L.  L.  Osborne,  and  M.  J.  Wiley. 
Hydrobiologia  HYDRB8,  Vol.  174,  No.  2  p  89-97 
April  15  1989.  3  fig,  3  tab,  29  ref. 

Descriptors:  'Plant  growth,  'Epiphytes,  'Agricul- 
tural watersheds,  'Population  dynamics,  'Limiting 
factors,  'Cycling  nutrients,  'Aquatic  plants, 
♦Stream  biota,  'Illinois,  Ecosystems,  Limiting  nu- 
trients, Chlorophyll,  Substrates,  Growth  rates, 
Temperature  effects,  Light  quality. 

Factors  limiting  periphyton  accrual  in  east-central 
Illinois  agricultural  streams  were  investigated.  Nu- 
trient-diffusing substrata  were  used  to  examine  per- 
iphyton macronutrient  limitation  in  streams  in  two 
agricultural  watersheds.  Substrata  consisted  of 
sand-agar  mixtures  with  one  of  six  experimental 
treatments.  Macronutrients  included  carbon,  ni- 
trate, phosphate  and  combinations  of  the  three. 
Substrata  were  collected  after  a  5  and  9  day  period 
and  analyzed  for  chlorophyll  a.  None  of  the  treat- 
ments were  significantly  greater  than  the  controls 
at  any  of  the  seven  stations,  thus  it  is  concluded 
that  periphyton  in  these  streams  was  not  nutrient 
limited.  Highest  periphyton  colonization/growth 
rates  were  associated  with  the  smaller  upstream 
reaches,  while  lower  rates  occurred  in  the  larger 
downstream  reaches.  Multiple  regression  showed 
that  most  of  the  variance  in  the  rate  of  chlorophyll 
a  accrual  after  five  days  was  explained  through 
water  temperature  and  turbidity  (r  squared  = 
0.91);  whereas,  stream  nitrate  and  phosphate  con- 
centrations accounted  for  no  significant  portion  of 
the  variance.  It  is  concluded  that  instream  primary 
production  in  agricultural  streams  of  central  Illi- 
nois is  limited  by  temperature  and  light.  (Author's 
abstract) 
W89-11553 


BACTERIOPLANKTONIC  BIOMASS  AND 
PRODUCTION  IN  THE  RIVER  MEUSE  (BEL- 
GIUM). 

Universite  Libre  de  Bruxelles  (Belgium).  Groupe 

de  Microbiologic  des  Milieux  Aquatiques. 

P.  Servais. 

Hydrobiologia  HYDRB8,  Vol.   174,  No.  2,  p  99- 

110,  April  15  1989.  8  fig,  2  tab,  58  ref. 

Descriptors:  'Aquatic  bacteria,  'Plankton,  'Bel- 
gium, 'Bacterial  analysis,  'Biomass,  'Stream  biota, 
'Primary  productivity,  Ecosystems,  Aquatic  envi- 
ronment, Cycling  nutrients,  Bacteria,  Growth  ki- 
netics, Phytoplankton,  Absorption,  Microscopy, 
Fluorescence. 

Results  are  presented  of  bacterial  biomass  determi- 
nations by  epifluorescence  microscopy  after  acri- 
dine  orange  staining  and  3H-thymidine  incorpora- 
tion measurements  in  the  river  Meuse,  Belgium. 
Bacterial  production  was  calculated  from  thymi- 
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dine  incorporation  using  an  experimental  conver- 
sion factor  (0.5  times  10  to  the  18th  power  bacte- 
rial cells  produced  per  mole  of  thymidine  incorpo- 
rated into  macromolecules).  Seasonal  variations  of 
bacterial  biomass  and  production  at  two  stations 
are  presented.  Biomass  ranged  between  0.05  mgC/ 
1  (in  winter)  and  0.8  mg  C/l  (in  summer).  The 
variations  of  bacterial  production  seem  to  be  close- 
ly linked  to  those  of  primary  production;  values 
lower  than  1  microgram  C/l-h  were  found  in 
winter  and  high  values  (  >  5  micrograms  C/l-h)  in 
summer.  Longitudinal  profiles  in  the  Belgian 
course  of  the  river  show  important  increase  ot 
biomass  and  production  from  upstream  to  down- 
stream. Bacterial  growth  yield  (Y)  has  been  deter- 
mined (Y  =  0.3)  in  order  to  calculate  bacterial 
carbon  uptake  from  bacterial  production.  (Au- 
thor's abstract) 
W89-11554 

DIEL  DRIFT  IN  CHIRONOMIDAE  LARVAE 
IN  A  PRISTINE  IDAHO  MOUNTAIN  STREAM. 

Geological  Survey,  Menlo  Park,  CA. 

L  J  Tilley 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  2,  p  133- 

149,  April  15  1989.  3  fig,  3  tab,  76  ref. 

Descriptors:  *Aquatic  drift,  "Idaho,  *Alpine  re- 
gions, *Stream  biota,  'Midges,  "Larvae,  Ecosys- 
tems, Spatial  distribution,  Microinvertebrates, 
Aquatic  animals,  Geomorphology. 

Simultaneous  hourly  net  collections  in  a  meadow 
and  canyon  reach  of  a  mountain  stream  determined 
diel  and  spatial  abundances  of  drifting  Chironomi- 
dae  larvae.  The  influence  of  hydrologic  and  geo- 
morphic   conditions   on   Chironomidae   drift   are 
demonstrated.  Sixty-one  taxa  were  identified  to  the 
lowest  practical  level,  52  in  the  meadow  and  41  in 
the  canyon.  Orthocladiinae  was  the  most  abundant 
subfamily  with  32  taxa  and  a  24  h  mean  density  of 
294  individuals/100  cu  m  (meadow)  and  26  taxa 
and  a  mean  of  648  individuals/100  cu  m  (canyon). 
Chironomidae  was  the  second  most  abundant  sub- 
family. Non-chironomid  invertebrates  at  both  sites 
and   total   Chrionomidae  larvae   (meadow)   were 
predominantly  night-drifting.  Parakiefferiella  and 
Psectrocladium     were     day-drifting     (meadow) 
whereas  8  other  chironomid  taxa  (meadow)  and  2 
taxa  (canyon)  were  night-drifting.  All  others  were 
aperiodic  or  too  rate  to  test  periodicity,  Stempel- 
linella  cf  brevis  Edwards  exhibited  catastrophic 
drift  in  the  canyon  only.  The  different  drift  pat- 
terns between  sites  is  attributed  to  greater  loss  of 
streambed  habitat  in  the  canyon  compared  to  the 
meadow    as    streamflow    decreased.    Consequent 
crowding   of  chironomid   larvae   in   the   canyon 
caused  catastrophic  drift  or  interfered  with  drift 
periodicity.  (Author's  abstract) 
W89-11556 


CHARACTERIZATION  OF  PHYTOPLANK- 
TON  EXTRACELLULAR  PRODUCTS  (PDOC) 
AND  THEIR  SUBSEQUENT  UPTAKE  BY  HE- 
TEROTROPHIC ORGANISMS  IN  A  MESO- 
TROPHIC  FOREST  LAKE. 
Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen. 

I.  Sundh.  ,  ,    , , 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  3,  p  463-486,  May  1989.  4  fig,  10  tab,  56  ref. 

Descriptors:  'Metabolites,  'Organic  carbon,  'Lim- 
nology, 'Phytoplankton,  'Mesotrophic  lakes,  'Cy- 
cling nutrients,  'Heterotrophic  bacteria,  'Food 
chains,  Ecosystems,  Absorption,  Metabolism,  Or- 
ganic compounds,  Isotopic  tracers,  Aquatic  envi- 
ronment, Biochemistry,  Photosynthesis. 

The  magnitude  of  phytoplankton  release  of  photo- 
synthetically  produced  dissolved  organic  carbon 
(PDOC),  the  size  distribution  and  chemical  nature 
of  the  released  substances,  and  the  quantity  and 
composition  of  PDOC  that  were  immediately  as- 
similated by  heterotrophic  bacteria  were  investi- 
gated in  a  meso  to  oligotrophic,  mesohumic  forest 
lake  by  means  of  the  14C02  technique.  The  per- 
centage extracellular  release  (PER)  was  compara- 
tively high  (up  to  about  40  percent).  The  bulk  of 
the  released  substances  was  of  high  mol.  wt  (> 
5000  dalton),  with  a  minor  contribution  from  low 


mol.  wt  «  1000  dalton)  compounds.  Heterotro- 
phic bacteria  preferentially  assimilated  the  high 
molecular  weight  components  of  PDOC,  and  a 
polysaccharide  of  about  6000  dalton  with  a  very 
short  turnover  time  was  a  key  substance  in  the 
carbon  flow  from  autotrophic  phytoplankton  to 
heterotrophic  bacteria.  A  few  of  the  shortcomings 
of  the  14C02  method  to  assess  phytoplankton  re- 
lease of  PDOC  are  identified.  For  instance,  when  a 
natural  plankton  sample  is  filtered  using  vacuum, 
there  is  a  risk  that  the  cells  will  break  when  they 
are  retained  by  the  filter.  In  this  process,  particu- 
late 14  C-labelled  substances  will  leak  into  the 
filtrate  and  the  extracellular  release  will  be  overes- 
timated. (Author's  abstract) 
W89-11559 

DOES  THE  CHLOROPHYLL  A  CONTENT  OF 
PHYTOPLANKTON  VARY  WITH  TROPHIC 
STATUS  IN  LAKES  ON  THE  NEW  ZEALAND 
CENTRAL  VOLCANIC  PLATEAU. 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
R  D  Pridmore,  J.  E.  Hewitt,  and  A.  B.  Cooper. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  3,  p  583-593,  May  1989.  6  tab,  61  ref. 

Descriptors:  'Limnology,  'Phytoplankton,  'Chlo- 
rophyll, 'Trophic  level,  'New  Zealand,  'Moun- 
tain lakes,  'Cycling  nutrients,  Ecosystems,  Eutro- 
phic  lakes,  Lakes,  Aquatic  environment,  Nitrogen, 
Phosphorus,  Particulate  matter. 

Recently,  it  had  been  shown  that  ratios  of  chloro- 
phyll a  to  particulate  phosphorus  (Chi  a/PP)  and 
chlorophyll  a  to  particulate  nitrogen  (Chi  a/PN) 
were  significantly  higher  in  eutrophic  than  ohgo/ 
mesotrophic  waters  in  17  lakes  on  the  central  vol- 
canic plateau,  North  Island,  New  Zealand.  This 
difference  was  thought  to  be  due  to  an  increase  in 
the  chlorophyll  a  content  of  phytoplankton  in 
these  eutrophic  lakes.  Corresponding  measure- 
ments of  chlorophyll  a  and  phytoplankton  cell 
volume  made  during  this  study  do  not  support  this 
hypothesis.  However,  ratios  of  chlorophyll  a  to 
adenosine  triphosphate  and  estimates  of  percentage 
phytoplankton  biomass  were  significantly  higher 
(P  <  0.05)  in  eutrophic  than  in  oligo/mesotrophic 
samples,  suggesting  that  Chi  a/PP  and  Chi  a/PN 
may  be  high  in  eutrophic  waters  simply  because 
phytoplankton  comprise  more  of  the  total  microbi- 
al biomass.  This  hypothesis  is  supported  by  a 
strong  linear  relationship  (r  =  0.88,  P  <  0.001) 
between  Chi  a/PP  and  percentage  phytoplankton 
biomass  in  six  of  the  study  lakes  where  correspond- 
ing measurements  were  made.  (Author's  abstract) 
W89- 11562 

TEMPERATURE-INDEPENDENT  GROWTH 
OF  PHYTOPLANKTON, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Umt. 
C.  E.  Gibson,  and  R.  H.  Foy. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  3,  p  605-607,  May  1989.  1  tab,  10  ref. 

Descriptors:  'Limnology,  'Growth  rates,  'Popula- 
tion dynamics,  'Phytoplankton,  Diatoms,  Biomass, 
Respiration,  Ecosystems,  Aquatic  plants,  Aquatic 
environment,  Photosynthesis,  Biochemistry,  Cul- 
turing  techniques,  Chlorophyta,  Temperature  ef- 
fects, Light  intensity,  Limiting  factors. 


Lakes— Group  2H 

is  much  lower  than  previously  measured  under 
similar  conditions,  or,  more  plausibly,  that  respira- 
tion is  linked  to  growth  and  that  under  strict  light 
limitation,  neither  responds  to  temperature.  (Fried- 
mann-PTT) 
W89-11564 


The  temperature  independence  of  growth  rate  in 
some  planktonic  diatoms  and  chlorophytes  is  dem- 
onstrated and  is  related  to  a  temperature-insensi- 
tive respiration  rate.  This  was  achieved  using  cells 
grown  in  batch  culture  in  dilute  suspension  with  a 
thin  layer  of  culture  medium.  Growth  rates  of  two 
freshwater  diatoms  and  three  chlorophytes  were 
compared  under  3  h  days  at  10  micromoles/sq  m/s. 
Specific  growth  rates  ranged  between  0.03/day 
and  0.055/day  for  the  different  species  and  were  in 
every  species  independent  of  temperature  in  the 
range  of  8  C  to  16  C.  Setting  photosynthesis  (P)  at 
0  1/h  and  respiration  (R)  at  a  constant  0.0 1/h,  a 
daily  balance  of  P-R=0. 3-0.24 =0.06/day  was  de- 
rived. If  respiration  has  a  temperature  quotient  (Q 
sub  10)  of  2.0  an  8  C  rise  in  temperature  would 
result  in  a  negative  P-R  of  minus  0.1 1/day.  Results 
of  these  experiments  imply  either  that  the  P:R  ratio 


ESTIMATING  TERMINAL  LAKE  LEVEL  FRE- 
QUENCIES. 

Houston  Engineering,  Inc.,  Fargo,  ND. 
L.  H.  Woodbury,  and  G.  Padmanabhan. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  3,  p  321- 
337,  May  1989.  9  fig,  4  tab,  26  ref,  append. 

Descriptors:  'Closed  lakes,  'Lakes,  'Water  level 
fluctuations,  'Optimum  development  plans,  Fre- 
quency analysis,  Regression  analysis,  Mathematical 
models,  Cyclic  storage,  North  Dakota,  Estimating. 

A  reliable  method  of  predicting  long-term  future 
lake  levels  with  associate  exceedance  frequencies  is 
essential  to  establish  planning  elevations  in  the  lake 
shore  environment.  A  methodology  is  proposed 
here  to  develop  level-frequency  relationships  for 
terminal   lakes.   The   methodology   is   applied   to 
Devil's  Lake,  North  Dakota.  An  autoregressive 
moving  average  (ARMA)  model  with  a  determi- 
nistic  trend   component   for   the   annual   storage 
changes  is  used  as  the  basis.  The  storage  changes 
are  derived   from   the  historical  annual  average 
level  time  series,  and  the  level-storage  relationship. 
Using  the  validated  ARMA  model  and  simulation 
techniques,  many  sequences  of  annual  incremental 
storage  time  series  are  generated.  The  concepts  of 
mass  curve  and  range  analysis  are  applied  to  each 
synthetic  sequence  for  deriving  maximum  and  min- 
imum lake  volumes  in  each  sequence.  The  resulting 
set  of  maximum  and  minimum  lake  volumes  are 
then  analyzed  for  their  underlying  frequency  distri- 
butions.  Utilizing  the  elevation-storage  function, 
the  lake  volume-frequency  relationship  is  convert- 
ed to  an  annual  average  lake  level-frequency  rela- 
tionship. A  separate  treatment  of  within-year  maxi- 
mum fluctuations  about  the  average  level  is  also 
developed.  Both  the  average  level  and  within-year 
maximum  fluctuation  distributions  represent   the 
stochastic  behavior  of  the  lake  and  thus  are  found 
to  be  necessary  to  the  development  of  the  level- 
frequency  relationship.  (Author's  abstract) 
W89- 11599 


OCCURRENCE  OF  BACTERIVORY  IN  CRYP- 
TOMONAS,  A  COMMON  FRESHWATER  PHY- 
TOPLANKTER. 

Lund  Univ.  (Sweden).  Inst,  of  Limnology. 
L  J  Tranvik,  K.  G.  Porter,  and  J.  M.  Sieburth. 
Oecologia  OECOBX,  Vol,  78,  No.  4,  p  473-476, 
March  1989. 

Descriptors:  'Food  chains,  'Limnology,  'Phyto- 
plankton, 'Aquatic  bacteria,  'Cryptomonas, 
Lakes,  Nutrients,  Carbon,  Ingestion,  Feeding  rates, 
Nutrients,  Bacterivory. 

Bacterivory  was  detected  by  incorporation  of  0.57 
micrometer  diameter,  fluorescent  polystyrene 
beads  and  fluorescently  labeled  bacteria  (FLB)  in 
two  cultured  species  of  Cryptomonas  (C.  ovata 
and  C.  erosa),  and  a  population  of  Cryptomonas  sp 
in  a  humic,  mesotrophic  lake.  Rates  of  ingestion 
and  clearance  were  very  low,  and  similar  for  the 
cultures  and  the  in  situ  population.  The  in  situ 
population  incorporated  0.7-1.7  bactena/cell/h, 
thereby  ingesting  0.3-2.0%  of  the  total  bacterial 
numbers  present  in  the  water  per  day,  and  receiv- 
ing less  than  2%  of  its  carbon  content  per  day 
through  bacterivory.  Thus,  bacterivory  by  Crypto- 
monas was  quantitatively  important  neither  as  a 
sink  for  bacterial  biomass,  nor  as  a  carbon  source 
for  the  algal  cells.  Possibly,  it  served  in  the  uptake 
of  essential  nutrients.  (Author's  abstract) 
W89-11605 
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RESULTS  ON  EXPLORATORY  FISHING 
SURVEY  IN  SALTO  GRANDE  RESERVOIR 
(RESULTADOS  DE  LA  PROSPECCION  PES- 
QUERA  EN  EL  EMBALSE  DE  SALTO 
GRANDE). 
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Field  2— WATER  CYCLE 


Group  2H— Lakes 

Instituto  Nacional  de  Investigacion  y  Desarrollo 
Pesquero,  Mar  del  Plata  (Argentina). 
For  primary  bibliographic  entry  see  Field  81. 
W89- 11609 


PEAT  CHEMISTRY  OF  A  CONTINENTAL 
MIRE  COMPLEX  IN  WESTERN  CANADA. 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
B.  Nicholson. 

Canadian  Journal  of  Botany  CHBOAW,  Vol  67 
No.  3,  p  763-775,  March  1989.  8  fig,  2  tab,  53  ref! 
Natural  Sciences  and  Engineering  Research  Coun- 
cil, Grant  A6390. 

Descriptors:  'Wetlands,  *Peat,  *Peat  bogs,  *Fens, 
•Canada,  Sphagnum,  Chemical  properties,  Hydro- 
gen ion  concentration,  Calcium,  Magnesium,  Con- 
ductivity, Statistical  analyses,  Forests,  Minerals, 
Vegetation. 

A  continental  peatland  complex  in  western  Canada 
containing  varied  vegetational  landforms  was  stud- 
ied to  relate  surface  physiography  to  peatland  de- 
velopment. Peat  chemistry  was  used  to  determine 
the  influence  of  water  chemistry  on  landform  for- 
mation and  to  assess  the  development  of  ombro- 
trophy   on    forested    Sphagnum    islands.    Surface 
water  chemistry  at  the  site  showed  the  following: 
pH  3.7-6.3;  calcium  content  0.9-15.6  mg/L-  magne- 
sium content  0.5-2.8  mg/L;  and  reduced  conduc- 
tivity 0-232  microS/cm.  Peat  cores  were  subdivid- 
ed into  two  peat  types,  fen  and  forested  Sphagnum 
islands.  Spearman  rank  correlations  and  the  Mann- 
Whitney  U-test  were  used  to  determine  significant 
differences  in  ash,  bulk  density,  calcium,  and  mag- 
nesium. Elemental  contents  of  surface  peats  are 
directly  related  to  landform  features.   Elemental 
peat   profiles  exhibit   three  accumulation   trends: 
stable,  increasing,  and  declining.  Fen  peats  have 
profiles  that  are  stable  or  increase  towards  the  peat 
surface,  whereas  forested  Sphagnum  island  peats 
have  profiles  that  decline  toward  the  peat  surface. 
During  the  development  of  the  mire,  fen  peats 
receiving  mineral-enriched  waters  have  accumulat- 
ed   higher    amounts    of   mineral    ions.    Forested 
Sphagnum  islands  have  developed  in  hydrological- 
ly  sheltered  areas,  resulting  in  the  formation  of 
mineral-poor  peat.  Surface  water,  vegetation,  and 
peat  stratigraphy  suggest  that  the  forested  Sphag- 
num islands  have  become  ombrotrophic,  forming 
local  recharge  zones  with  a  gradual  transition  from 
a  mineral-poor  environment  to  ombrotrophy.  (Au- 
thor's abstract) 
W89-11615 


BIOLOGICAL  IMPOVERISHMENT  IN  LAKES 
OF  THE  MIDWESTERN  AND  NORTHEAST- 
ERN UNITED  STATES  FROM  ACID  RAIN. 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C 

W89-11621 


DISTRIBUTION  AND  STATUS  OF  RARE  OR 
ENVIRONMENTALLY  SENSITIVE  FISHES  IN 
THE  LOWER  CAHABA  RIVER,  ALABAMA. 

Alabama  Power  Co.,  Birmingham. 
J.  M.  Pierson,  R.  S.  Krotzer,  and  S.  G.  Puleo. 
Journal    of  the    Alabama    Academy   of  Science 
JAASAJ,  Vol.  60,  No.  1,  p  1-10,  January  1989.  1 
fig,  22  ref. 

Descriptors:  'Stream  biota,  'Fish  populations, 
•Alabama  River,  'Rare  and  endangered  species, 
Shiner,  Darters,  Cahaba  River,  Environmental  ef- 
fects. Distribution  patterns,  Biological  samples. 

Eighty-four  collections  were  made  in  the  lower 
Cahaba  River  drainage,  a  major  tributary  of  the 
Alabama  River  in  central  Alabama,  with  seine,  gill 
nets,  and  electrofishing  equipment  from  May  1981 
to  June  1986.  Over  32,000  specimens  were  collect- 
ed representing  20  families  and  104  species.  Distri- 
bution records  are  presented  for  13  rare  or  envi- 
ronmentally sensitive  fishes  that  occupy  the  main 
channel  Cahaba  River  or  a  few  of  its  larger  tribu- 
taries; five  of  the  species  have  been  assigned  some 
form  of  conservation  status.  Range  extensions  were 
discovered  for  Notropis  sp.  cf.  volucellus  (unde- 
scnbed  Cahaba  shiner),  Percina  aurolineata  (gold- 


line  darter),  and  Percina  sp.  cf.  copelandi  (unde- 
scnbed  channel  darter).  Notropis  candidus  (silver- 
side  shiner)  is  reported  from  the  Cahaba  River  for 
the  first  time.  Many  Alabama  rivers  have  under- 
gone various  degrees  of  environmental  stress  re- 
sulting in  the  reduction  or  elimination  of  popula- 
tions of  many  species  in  these  systems.  While  the 
upper  Cahaba  River  has  apparently  been  impacted 
by  some  of  these  same  stresses,  it  appears  that  the 
lower  section  of  the  Cahaba  River  could  be  serv- 
ing as  a  refugium  for  several  vulnerable  riverine 
species.  (Author's  abstract) 
W89- 11625 


nymphs,  which  were  consistently  found  in  larger 
numbers  on  the  smooth  tiles.  (Author's  abstract) 


DETERMINATION  OF  LEAD  IN  WATERS 
AND  SEDIMENTS  OF  LAKE  DONNER,  CALI- 
FORNIA. 

California  State  Polytechnic  Univ.,  Pomona.  Dept 
of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A 
W89- 11643 


ACIDITY  STATUS  AND  PHYTOPLANKTON 
SPECIES  RICHNESS,  STANDING  CROP  AND 
COMMUNITY  COMPOSITION  IN  ADIRON- 
DACK, NEW  YORK,  U.S.A.  LAKES. 

New  York  State  Museum,  Albany.  Science  Service 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-11653 


PLANKTONIC        ROTIFER        COMMUNITY 

STRUCTURE  IN  ADIRONDACK,  NEW  YORK 

U.S.A.   LAKES   IN   RELATION  TO   ACIDITY' 

TROPHIC  STATUS   AND   RELATED   WATER 

QUALITY  CHARACTERISTICS. 

New  York  State  Museum,  Albany.  Science  Service 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 


INTEGRATED  APPROACH  TO  HYDROPOW- 
ER  IMPACT  ASSESSMENT:  II.  SUBMERGED 
MACROPHYTES  IN  SOME  NORWEGIAN  HY- 
DROELECTRIC LAKES, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary   bibliographic   entry   see   Field   6G. 

W89-1 1655 


ESTABLISHING  AND  MAINTAINING  LABO- 
RATORY-BASED  MICROCOSMS  OF  RIFFLE 
INSECT  COMMUNITIES:  THEIR  POTENTIAL 
FOR  MULTISPECIES  TOXICITY  TESTS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 11656 


ROUGHNESS  AND  COLOR  OF  ARTIFICIAL 
SUBSTRATUM  PARTICLES  AS  POSSIBLE 
FACTORS  IN  COLONIZATION  OF  STREAM 
INVERTEBRATES. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
H.  F.  Clifford,  V.  Gotceitas,  and  R.  J.  Casey. 
Hydrobiologia  HYDRB8,  Vol.  175,  No.  2,  p  89-95 
May  8  1989.  1  fig,  2  tab,  18  ref. 

Descriptors:  'Colonization,  'Macroinvertebrates, 
'Substrates,  'Population  density,  *Stream  biota, 
•Animal  behavior,  Mayflies,  Aquatic  environment! 
Midges,  Aquatic  populations. 

The  null  hypothesis,  stating  that  neither  roughness 
nor  color  of  artificial  substrata  (tiles)  affects  abun- 
dance of  stream  invertebrates  colonizing  these  sub- 
strata, was  tested.  The  studies  were  carried  out  in  a 
third-order  aspen-parkland  stream  and  first-order 
and  second-order  foothills  streams  of  Alberta, 
Canada.  Dark-colored  tiles  were  slightly  more  at- 
tractive to  some  colonizing  invertebrates  and  more 
taxa  were  found  on  the  rough  tiles  than  on  the 
smooth  tiles.  Also,  several  taxa  were  found  in 
significantly  (P  <  or  =  0.05)  larger  numbers  on 
the  rough  tiles.  Chironomids,  especially,  had  a 
strong  preference  for  the  rough  tiles.  A  major 
exception      was      heptageniid      (Ephemeroptera) 


DIURNAL  CHANGES  IN  ZOOPLANKTON 
RESPIRATION  RATES  AND  THE  PHYTO- 
PLANKTON ACTIVITY  IN  TWO  CHILEAN 
LAKES. 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Dept 
of  Biology. 

T.  E.  Andrew,  S.  Cabrera,  and  V.  Montecino. 
Hydrobiologia  HYDRB8,  Vol.  175,  No   2   p  121- 
135,  May  8  1989.  10  fig,  4  tab,  34  ref. 

Descriptors:  *Limnology,  •Zooplankton,  'Chile 
Oxygen  requirements,  'Lakes,  'Reservoirs,  'Res- 
piration, Diurnal  distribution,  Migration,  Aquatic 
populations,  Cycling  nutrients,  Photosynthesis, 
Oxygen,  Waterfleas,  Copepods,  Animal  behavior. 

Respiration  rates  of  natural  zooplankton  communi- 
ties were  measured  for  diel  cycles  in  two  lakes. 
Distinct  diurnal  cycles  were  observed  in  Embalse 
Rapel  with  high  respiratory  rates  for  the  spring 
cladoceran  dominated  zooplankton  at  dawn  and 
dusk.  Very  restricted  diurnal  variation  was  seen  in 
the  copepod-dominated  zooplankton  of  Lago 
Chungara.  During  the  study  period  at  Rapel,  the 
phytoplankton  photosynthesis  remained  fairly  con- 
stant at  values  an  order  of  magnitude  higher  than 
in  Chungara.  The  amplitude  of  difference  between 
the  minimum  respiratory  rates,  dark  period  and 
daytime,  and  the  higher  dawn  and  dusk  rates  found 
in  Rapel,  is  high,  and  the  results  are  comparable 
with  those  of  earlier  studies.  When  respiratory 
measurements,  which  are  usually  made  during  day- 
time at  minimum  levels,  are  used  to  estimate  total 
energy  expenditure,  these  will  underestimate  daily 
oxygen  consumption  by  40  percent.  If  the  lower 
levels  of  respiration  rate  represent  a  minimum  ac- 
tivity level  of  the  zooplankton,  the  difference  indi- 
cates the  proportion  of  energy  allocated  to  migra- 
tion and  feeding.  The  explanation  for  the  differ- 
ence in  pattern  and  extent  of  respiratory  cycle 
found  in  Chungara  may  be  due  to  the  restricted 
depth  distribution  of  zooplankton,  the  bulk  of 
which  were  between  4  and  10  m,  severely  limiting 
migration  in  a  diel  cycle.  In  impoverished  food 
environments,  it  would  appear  to  be  energetically 
sensible  for  zooplankton  to  minimize  energy  ex- 
penditure on  migratory  movements.  (Friedmann- 
PTT) 
W89-11660 


DYNAMICS  OF  FECAL  COLIFORM  AND  CUL- 

TURABLE    HETEROTROPH    DENSITIES    IN 

AN    EUTROPHIC    ECOSYSTEM:    STABILITY 

OF  MODELS  AND  EVOLUTION  OF  THESE 

BACTERIAL  GROUPS. 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrobiolo- 

gie  Marine. 

M.  Troussellier,  and  P.  Legendre. 

Microbial  Ecology  MCBEBU,  Vol.  17,  No    3    d 

227-235,  1989.  3  fig,  16  ref.  ' 

Descriptors:  'Heterotrophic  bacteria,  'Population 
dynamics,  'Wastewater  lagoons,  'Wastewater 
treatment,  'Coliforms,  'Eutrophication,  'Popula- 
tion density,  'Wastewater  lagoons,  Model  studies, 
Temporal  distribution,  Aquatic  environment,  Bac- 
teria, Microorganisms,  Succession,  Ecosystems, 
Seasonal  variation. 

Time  series  of  a  population  of  fecal  coliforms  and  a 
community  of  total  viable  counts  were  recorded 
during  years  5  and  6  after  the  'birth'  of  an  eutro- 
phic  aquatic  ecosystem  (sewage  treatment  la- 
goons). These  time  series  were  used  to  re-examine 
models,  previously  published,  describing  their  tem- 
poral dynamics  as  well  as  the  relationships  be- 
tween bacterial  and  environmental  variables.  The 
dynamics  of  the  fecal  coliforms  and  their  relation- 
ships to  the  environment  were  unchanged;  the 
fecal  coliform  abundances  displayed  an  annual 
cycle  with  maximum  reduction  in  numbers  during 
the  summer,  which  would  be  due  at  least  partly  to 
environmental  variables  (hypotheses  of  control  by 
irradiance  and  pH,  which  have  a  seasonal  behav- 
ior, are  supported  by  the  data).  On  the  contrary, 
the  total  viable  count  dynamics  move  toward  a 
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closer  dependence  on  phytoplankton,  from  a  situa- 
tion of  relative  independence  with  respect  to  other 
biotic  components  of  the  ecosystem.  During  the 
first  two  years,  only  one  of  the  abiotic  vanables  in 
the  model  (the  biological  oxygen  demand,  which  is 
an  indicator  of  available  organic  matter)  seemed  to 
have  an  effect  on  the  total  viable  counts.  The 
behavior  of  these  bacterial  groups,  measured 
during  1980-1982  and  1984-1986,  shows  that  demo- 
graphic and  ecological  laws  founded  on  the  obser- 
vation of  other  organisms  also  apply  to  heterotro- 
phic bacteria.  A  population,  such  as  the  fecal  coh- 
forms  in  the  present  study,  has  a  limited  ecological 
amplitude  and  is  then  more  likely  to  react  to  envi- 
ronmental variables  such  as  irradiance,  pH,  and 
phytoplanktonic  metabolic  products,  whose  bacte- 
ricidal action  is  highest  during  the  summer  months 
and  lowest  during  winter.  On  the  other  hand,  a 
community  such  as  that  detected  by  the  total 
viable  counts  of  the  present  study,  is  composed  ot 
many  species  and  thus  has  a  larger  ecological 
amplitude.  This  makes  it  easier  for  the  species  to 
occupy  the  various  available  habitats  and  to  mam- 
tain  themselves  through  ecological  succession  and 
endogenous  rhythms.  (Author's  abstract) 
W89- 11663 

COMPARISON  OF  THREE  TECHNIQUES 
FOR  ADMINISTERING  RADIOLABELED 
SUBSTRATES  TO  SEDIMENTS  FOR  TROPHIC 
STUDIES:  INCORPORATION  BY  MICROBES. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. . 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 11664 

SCALE  CHRYSOPHYTES  (CHRYSOPHYCEAE 
AND  SYNUROPHYCEAE)  FROM  NATIONAL 
PARK  LAKES  IN  SOUTHERN  AND  CENTRAL 
FINLAND. 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Biology. 
P.  Eloranta. 

Nordic  Journal  of  Botany  NJBODK,  Vol.  8,  No. 
6,  p  671-681,  1989.  9  fig,  4  tab,  1 1  ref. 

Descriptors:  'Limnology,  'Finland,  'Oligotrophic 
lakes,  'Aquatic  plants,  'Chrysophyta,  *Algae, 
•Species  diversity,  'Lakes,  Ecosystems,  Peat  bogs, 
Hydrogen  ion  concentration,  Trophic  level,  Elec- 
tron microscopy,  Species  composition. 

A  total  of  34  scaled  chrysophyte  taxa  (18  Mallo- 
monas  spp.,  6  Synura  spp.,  2  Chrysosphaerella 
spp.,  6  Spiniferomonas  spp.  and  2  Paraphysomonas 
spp.)  were  recorded  by  scanning  electron  micros- 
copy techniques  in  61  samples  from  59  lakes  locat- 
ed in  8  national  parks  of  southern  and  central 
Finland  in  July  1987.  Most  of  the  lakes  were  small 
forest  and  peat  bog  lakes  with  acid  (pH  4.6-7.2) 
and  soft-water  and  with  variable  water  color  (10- 
350  mg  Pt/1).  The  number  of  taxa  per  lake  varied 
from  0  to  15  and  it  correlated  very  significantly 
with  the  water  pH.  The  species  structure  was 
rather  typical  for  the  oligotrophic  and  acid  lakes. 
Species  like  Mallomonas  caudata  (fr.  72.1  percent 
of  lakes),  M.  crassisquama  (65.6  percent),  M.  allor- 
gei  (62.3  percent)  and  M.  akrokomos  (52.5  percent) 
were  eurytypic  and  common.  M.  canina  (41.0  per- 
cent) and  M.  hamata  (21.3  percent)  were  also  fre- 
quently observed.  M.  calceolus,  M.  costata,  M. 
papulosa,  M.  pugio  and  M.  paludosa  were  more 
rare  but  typical  for  acid  lakes.  Synura  splendida 
that  occurred  in  two  lakes  was  the  rarest  and  a 
new  species  for  Finland.  (Author's  abstract) 
W89- 11667 


WETLAND  VEGETATION  NEAR  OLD  CROW, 
NORTHERN  YUKON. 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
L.  Ovenden,  and  G.  R.  Brassard. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  67, 
No.  4,  p  954-960,  April  1989.  2  fig,  1  tab,  40  ref. 

Descriptors:  'Species  composition,  'Limnology, 
'Wetlands,  'Peat  bogs,  'Aquatic  plants,  'Vegeta- 
tion, 'Yukon  Territory,  'Soil-water-plant  relation- 
ships, Species  diversity,  Aquatic  environment, 
Marshes,  Mosses,  Soil  chemistry,  Hydrogen  ion 
concentration,  Ecological  distribution. 


Wetland  vegetation  on  lowlands  of  northern 
Yukon  was  related  to  gradients  of  pH,  peat  depth, 
and  active-layer  depth  using  detrended  corre- 
spondence analysis.  Seven  vegetation  types  were 
distinguished  by  two-way  indicator  species  analy- 
sis- Arctophila  shoreline  marsh,  Carex  aquatihs- 
Sphagnum-Chamaedaphne  wet  meadow,  Scorpi- 
dium-sedge  carpet,  Carex  rotundata-Andromeda- 
Sphagnum  orientale  lawn,  Sphagnum-heath  on 
firm  peat,  thickets  and  tussock  tundra,  and  Calama- 
grostis  canadensis  meadow.  The  Arctophila 
marshes  and  tussocky  shrublands  resemble  other 
sites  in  the  subarctic  and  low  arctic  wetland  re- 
gions of  North  America,  while  Sphagnum-heath 
on  firm  peat  is  typical  of  high  boreal  and  subarctic 
wetlands.  The  wet  meadow,  carpet,  and  lawn 
types  of  sedge-moss  vegetation  cannot  be  charac- 
terized as  arctic  or  boreal  because  the  geographic 
patterns  of  sedge-moss  wetlands  in  northwest 
North  America  remain  unclear.  (Author's  abstract) 
W89-11669 

PROPOSALS  FOR  INHIBITING  ABUNDANT 
PHYTOPLANKTON  GROWTH  AT  THE  HEAD 
OF  A  RIVER  RESERVOIR. 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 

For  primary  bibliographic  entry  see  Field  5(j. 
W89-11702 

MEASURING  DISCONTINUITIES  IN  THE 
TER  RIVER.  . 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
F.  Sabater,  J.  Armengol,  and  S.  Sabater. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  3,  No.   1-4,  p  133-142,  Jan-Apr 
1989.  4  fig,  21  ref. 

Descriptors:  'Environmental  gradient,  'Stream 
profiles,  'Regulated  flow,  'River  systems,  'Spain, 
Discontinuities,  Mathematical  equations,  Physical 
properties,  Morphological  properties,  Chemical 
properties,  Diatoms,  Salinity,  Stream  pollution, 
Reservoirs. 

A  method  is  proposed  for  measuring  discontinu- 
ities caused  by  human  disturbance  of  the  spatial 
organization  of  a  river.  The  method  compares  en- 
vironmental gradients  defined  by  variables  repre- 
sented as  parametric  distances  between  sites.  When 
these  parametric  distances  are  plotted  in  relation  to 
the  geographical  ones,  the  distortion  between  com- 
pared river  images  appears  as  an  expression  of  the 
changes  occurring  in  each  stretch.  To  define  a 
river  gradient  the  general  trend  of  a  variable  needs 
to  be  calculated,  using  direct  gradient  analysis.  The 
fit  of  the  results  obtained  from  an  undisturbed 
stretch  to  an  empirical  curve  for  all  the  river  gives 
a  measure  of  the  expected  values  for  that  river. 
The  difference  between  expected  and  observed 
values  can  be  a  measure  of  the  discontinuity.  This 
method  has  been  applied  to  the  previous  studies  of 
the  Ter  river,  Spain.  Physiographic  and  morpholo- 
gic parameters   were  chosen   to   understand  the 
river  structure,  and  physical  and  chemical  features 
were  used  to  determine  the  physical  and  chemical 
variables.   Diatom  communities  were  studied  to 
understand  the  river  life  structure.  The  Principal 
Components  analysis  results  for  each  one  of  these 
three  groups  of  variables  reveal  that  the  first  factor 
in  all  three  analyses  is  related  to  the  spatial  organi- 
zation of  the  river.  The  site  ordination  originated 
by  the  first  factor  defines  a  new  ecological  com- 
parison of  each  of  the  discontinuities  produced 
along  the  river.  Water  salinity,  pollution,  and  res- 
ervoirs existence  appear  as  the  main  factors  which 
determine  diatom  assemblage  distribution  along  the 
River  Ter.  Representation  of  the  calculated  eco- 
logical distances  with  respect  to  the  geographical 
ones  is  shown  to  be  a  useful  tool  for  comparing 
parameter  derivatives.  (White-Reimer-PTT) 
W89-11703 
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EFFECTS  OF  AN  UPLAND  IMPOUNDMENT 
ON  STRUCTURAL  AND  FUNCTIONAL  PROP- 
ERTIES OF  A  SMALL  STREAM  IN  A  BASAL- 
TIC PLATEAU  (GOLAN  HEIGHTS,  ISRAEL). 

Tel-Aviv  Univ.  (Israel).  Inst,  for  Nature  Preserva- 
tion Research.  , 
For  primary  bibliographic   entry  see   Field   6G. 
W89-11705 

SERIAL  DISCONTINUITIES  IN  A  ROCKY 
MOUNTAIN  RIVER.  I.  DISTRIBUTION  AND 
ABUNDANCE  OF  PLECOPTERA. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

For   primary  bibliographic   entry  see  Field  6G. 

W89-11706 

SERIAL  DISCONTINUITIES  IN  A  ROCKY 
MOUNTAIN  RIVER.  II.  DISTRIBUTION  AND 
ABUNDANCE  OF  TRICHOPTERA. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

For  primary  bibliographic   entry   see   Field   6Cj. 

W89- 11707 

CHANGES  IN  BENTHIC  ANIMAL  PRODUC- 
TION OF  A  WEIR  BASIN  AFTER  EIGHT 
YEARS  OF  SUCCESSION. 

Bergen  Univ.  (Norway).  Zoological  Museum. 
For   primary  bibliographic   entry   see   Field   6G. 
W89-11708 

REVIEW  OF  THE  EFFECT  OF  RTVER  REGU- 
LATION ON  MAYFLIES  (EPHEMEROPTERA), 

Oslo  Univ.  (Norway).  Lab.  for  Freshwater  Ecolo- 
gy and  Inland  Fisheries. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-11709 

STUDY  OF  PHYSICAL  PARAMETERS  AT  THE 
SPAWNING  SITES  OF  THE  EUROPEAN 
GRAYLING  (THYMALLUS  THYMALLUS  L.), 

Fiskeristyrelsen,  Haernoesand  (Sweden).  Regional 

Office. 

A.  P.  Gonczi. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  3,  No.   1-4,  p  221-224,  Jan- Apr 

1989.  1  fig,  1  tab,  11  ref. 

Descriptors:  'Fish  behavior,  'Spawning,  'Dam  ef- 
fects 'Fish  populations,  Sweden,  River  beds,  Eu- 
ropean grayling,  Substrate,  Temperature,  Flow, 
Life  cycles,  Regulated  flow. 

An  investigation  of  the  spawning  sites  of  European 
grayling,  Thymallus  thymallus  (L.),  in  two  Swed- 
ish rivers  revealed  a  narrow  range  in  their  physical 
parameters.  The  bottom  substrate  was  composed  of 
10-20  per  cent  sand,  50-70  per  cent  gravel  (<  2 
cm),  20-30  per  cent  stones  (2-10  cm),  and  a  few 
bigger  stones  (>  10  cm  in  diameter).  Eggs  were 
found  only  where  the  gravel  thickness  was  more 
than  5  cm.  The  depth  varied  between  30-50  cm 
Mean  depth  for  22  different  spawning  sites  was  36 
cm  The  water  velocity  varied  between  23-90  cm/ 
s  average  54  cm/s.  The  temperature  at  the  start  of 
spawning  was  3.9  C  and  at  the  end  it  was  about  9 
C.  The  results  indicate  the  narrow  range  in  physi- 
cal parameters  at  the  spawning  sites.  Small  changes 
in  the  environment  caused  by  regulation  of  river 
flow  or  water  level  may  disturb  the  spawning 
behavior  of  grayling  and  cause  a  decrease  in  popu- 
lation size  or  even  extinction.  (Author's  abstract) 
W89-11711 


BIOTIC  AND  ABIOTIC  GRADIENTS  IN  A 
REGULATED  HIGH  ELEVATION  ROCKY 
MOUNTAIN  RTVER. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Biol- 

For  primary  bibliographic  entry  see  Field  6G. 
W89-11704 


REMOVAL  OF  BROWN  TROUT  (SALMO 
TRUTTA  L.):  CHANGES  IN  POPULATION  DY- 
NAMICS IN  A  WEIR  BASIN  IN  WESTERN 
NORWAY. 

Bergen  Univ.  (Norway).  Zoological  Museum. 
For  primary  bibliographic  entry  see  Field  81. 
W89-11712 

EFFECTS  OF  STREAM  REGULATION  ON  AT- 
LANTIC SALMON,  SALMO  SALAR  L.,  AND 
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BROWN  TROUT,  SALMO  TRUTTA  L.,  IN  THE 
UPPER  SEVERN  CATCHMENT,  U.K. 

Humberside  Coll.  of  Higher  Education,  Grimsby 

(England). 

For   primary   bibliographic   entry   see   Field   6G. 


EXPLOITATION     RATE,     SURVIVAL     AND 
MOVEMENTS  OF  BROWN  TROUT  (SALMO 
TRUTTA  L.)  STOCKED  AT  TAKEABLE  SIZE 
IN  THE  REGULATED  RIVERS  LAGEN  AND 
OTTA,  SOUTHERN  NORWAY. 
Environmental  Division,  Statsetatenes  hus,  N-2600 
Lillehammer,  Norway. 
J.  Skurdal,  O.  Hegge,  and  T.  Hesthagen. 
Sla'«d     Rivers    Research     and     Management 
RRRMEP,  Vol.  3,  No.   1-4,  p  247-253,  Jan-Apr 
1989.  3  fig,  3  tab,  15  ref.  P 

Descriptors:  'Sport  fishing,  'Fish  behavior,  'Fish 
harvest,  'Stream  fisheries,  'Trout,  'Fish  stocking 
Regulated  flow,  'Norway,  Fish  recapture,  Fish 
size,  Survival. 

Takeable  size  (age  4+,  length  27-67  cm),  hatchery 
reared  brown  trout  (Salmo  trutta  L.)  were  released 
into  the  rivers  Lagen  and  Otta,  the  Glomma  River 
System,  southern  Norway,  in  May-July  1981  and 
1983-87.  The  brown  trout  released  in  May  gave 
significantly  lower  recapture  rates  compared  to 
those  released  in  June/July,  i.e.  22.8  per  cent  com- 
pared to  41.6-58.0  per  cent,  respectively.  Mean 
exploitation  rate  and  survival  rates  ranged  from 
0.23  to  0.58  and  0.02  to  0.14,  respectively.  Within 
15  days  after  release  50  per  cent  were  recaptured, 
and  90  per  cent  were  caught  within  67  days.  The 
frequency  of  recapture  increased  significantly  with 
fish  length  in  the  length  interval  30-45  cm  but 
decreased  for  bigger  fish.  The  stocked  brown  trout 
were  stationary  and  95  per  cent  of  the  recaptures 
were  caught  less  than  1  km  from  the  site  of  release 
Frequency  of  recapture  ranged  from  19.2  to  54  7 
per  cent  in  6  experiments  with  takeable  sized 
brown  trout  in  different  tributaries  of  the  Glomma 
River  System,  and  the  variations  are  probably  due 
to  differences  in  fishing  pressure.  (Author's  ab- 
stract) 
W89-11714 


ABILITY   OF  PHABSIM   TO   PREDICT  CHI- 
NOOK SALMON  SPAWNING  HABITAT. 

Department   of  Fisheries   and   Oceans,   Nanaimo 
(British  Columbia).  Pacific  Biological  Station. 
For  primary  bibliographic  entry  see  Field  81. 
Wo9- 11717 


DEVELOPMENT  OF  HABITAT  SUITABILITY 
CRITERIA  FOR  TROUT  IN  SMALL  STREAMS 

Pacific  Gas  and  Electric  Co.,  San  Ramon,  CA 
T.  R.  Lambert,  and  D.  F.  Hanson. 
Regulated    Rivers    Research    and    Management 
HS^Sf.3'  N° ■   '*  P  »l-*».  A-Apr 

Descriptors:  'Aquatic  habitats,  'Stream  biota 
.  Tr^'  *Flsh  Populations,  California,  Model  stud- 
ies, Habitats,  Instream  flow  incremental  methodol- 
ogy, Water  depth,  Flow,  Fish  behavior,  Sampling. 

In  order  to  determine  habitat  utilization  in  small 
streams  of  the  Kings  River  basin  in  California's 
Sierra  Nevada  mountains  2863  trout  were  observed 
in  the  wild.  The  habitat  utilization  data  were  used 
to  develop  habitat  suitability  functions  that  provide 
input  variables  to  the  instream  flow  incremental 
methodology  (IFIM)  habitat  assessment  model  of 
the  U.S.  Fish  and  Wildlife  Service.  Observations  of 
the  habitat  utilization  of  rainbow  trout  (Salmo 
gairdnen),  brown  trout  (Salmo  trutta),  and  brook 
trout  (Salvelinus  fontinalis)  were  obtained  during 
the  summer  months  of  1983  and  1984.  The  obser- 
vations were  made  in  small  streams  with  dis- 
charges ranging  from  0.7  cu  m/s  to  0.03  cu  m/s 
Individual  trout  of  all  species  and  life  stages  were 
most  often  observed  in  the  lower  half  of  the  water 
column,  utilizing  low-velocity  currents  of  less  than 
3.0  cm/s.  From  the  depth  and  velocity  utilization 
data,  several  forms  of  habitat  suitability  functions 
were  developed  and  evaluated:  (1)  univariate  depth 
and   velocity    functions   derived    from    frequency 


histogram  analysis;  (2)  univariate  depth  and  univar- 
iate velocity  exponential  polynomial  models;  and 
(3)  bivanate  depth  and  velocity  exponential  poly- 
nomial models.  Univariate  exponential  polynomial 
models  provided  the  best  fit  to  the  data  for  each 
species,  based  on  visual  comparisons  of  response 
surfaces  and  contour  plots,  and  comparisons  of 
computed  sums  of  squared  errors.  Bivariate  models 
fitted  to  the  data  resulted  in  greater  sums  of 
squared  errors  than  multiplicative  aggragation  of 
univariate  models,  and  frequently  predicted  utiliza- 
tion at  zero  depth.  The  habitat  suitability  functions 
derived  from  the  univariate  exponential  polynomi- 
al models  provided  the  best  input  to  the  IFIM 
habitat  assessment  models.  (Author's  abstract) 
W89-1 1718 


ANALYSIS    OF    BROWN     TROUT    (SALMO 

nl%\£J£MO  L)  HABITAT:  THE  ROLE  OF 

QUALITATIVE       DATA       FROM       EXPERT 

ADVICE  IN  FORMULATING  PROBABILITY- 

OF-USE  CURVES, 

Aix-Marseille-1  Univ.  (France).  Lab.  d'Hydrobio- 

logie. 

P.  Chaveroche,  and  C.  Saboton. 

Regulated    Rivers    Research    and     Management 

?cRR,^p',Vo,!-,3'  ?°-  M-  p 305-319'  J*" 

1989.  7  fig,  1  tab,  3  ref. 

Descriptors:  'Aquatic  habitats,  'Trout,  'Fish  man- 
agement, 'Fish  populations,  Data  acquisition, 
Questionnaires,  Expert  opinions,  Data  interpreta- 
tion, Growth  stages,  Instream  flow. 

In  order  to  study  the  preferred  habitat  of  brown 
trout,  a  group  of  fifteen  experts  met  in  Tarn  De- 
partment to  answer  a  questionnaire  relating  to  200 
sampled  points  on  the  Agout  river.  The  experts 
were  requested  to  give  their  opinion  on  the  suit- 
ability of  various  habitats,   defined  by  velocity 
depth,  substrate,  presence  of  covers,  etc.  for  trout-- 
at  each  stage  of  growth,  fry,  juvenile  and  adult 
tish-and  the  factors  which  had  influenced  their 
choice.   The  analysis  of  these  questionnaires  al- 
lowed probabihty-of-use  curves  to  be  plotted  for 
brown  trout.  The  agreement  between  the  curves 
derived  from  this  study  and  those  proposed  by 
Bovee  is  encouraging  and  gives  credit  to  the  valid- 
ity of  the  Instream  Flow  Incremental  Methodolo- 
gy. Direct  analysis  of  the  data  collected  led  to 
conclusions  in  agreement  with  the  probability-of- 
use  formulation  and  has  identified  the  best  condi- 
tions of  habitat  at  different  stages  of  growth  of 
trout.  Depth,  velocity,  substratum  parameters  (vi- 
cinity of  banks,  presence  of  vegetation,  shelters 
hunting  grounds)  were  all  regarded  as  important 
In  addition,  discussions  with  the  participants  clari- 
fied a  certain  number  of  criticisms  and  identified 
pomts  to  be  examined  more  thoroughly.  The  use  of 
presence  or  absence  data  prevented  the  calibration 
of  answers  and  could  perhaps  introduce  bias  in  the 
findings  to  the  extent  that  all  the  experts  do  not 
necessarily  have  the  same  understanding  of  the 
concept  underlying  their  positive  or  negative  an- 
swers. The  analysis  of  habitats  thus  performed  is 
limited  in  space  (1   sq  m)  and  is  based  on  the 
independence  of  morphodynamic  parameters  in  the 
design  of  curves.  Some  experts  have  limited  their 
analysis  to  the  sq  m  examined,   but   most  have 
finally  made  more  general  appraisals  by  integrating 
parameters   describing   the   neighboring   environ- 
ment. (White-Reimer-PTT) 
W89-11719 


PROBABILTTYOF-USE  CURVES  APPLIED  TO 
BROWN  TROUT  (SALMO  TRUTTA  FARIO  L ) 
IN  RIVERS  OF  SOUTHERN  FRANCE. 

Ecole  Nationale  Superieure  Agronomique  de  Tou- 
louse (France). 

A.  Belaud,  P.  Chaveroche,  P.  Lim,  and  C. 
Sabaton. 
Regulated     Rivers     Research     and     Management 

S5£¥P'  Vo1'  3'  No'  l*  P  321-336,  jfn-Apr 
1989.  8  fig,  1  tab,  15  ref.  v 

Descriptors:  'Fish  behavior,  'Stream  biota, 
•Trout,  Fish  populations,  'France,  Instream  Flow 
Incremental  Methodology,  Habitats,  Water  depth 
Velocity. 

At  various  randomly  distributed  points  on  five 
tributaries  of  the  Tarn  and  Ariege  rivers  the  occur- 


rence of  fishes  at  different  stages  of  development 
and  selected  morphodynamic  characteristics  (ve- 
locity  depth,  substratum)  were  observed  simulta- 
neously.  The  presence  of  fish   was  checked  by 
using  two  special  electric  fishing  techniques-  (1) 
casting  the  anode  ahead  of  the  operator  for  a 
sudden  immobilization  of  fish;  and  (2)  connecting 
previously  immersed  electrodes  on  the  riverbed 
Curves  have  been  plotted  for  velocity  and  depth 
parameters  in  each  river  at  each  season  by  analyz- 
ing the  frequency  of  appearance  of  fish  at  different 
stages  of  development  in  the  different  habitats 
rhese  curves  do  not  vary  greatly  from  one  river  to 
the  next  and  the  differences  between  seasons  are 
not  very  significant.  Single  curves  have  thus  been 
plotted  by  grouping  the  data  from  the  different 
series  of  measurements.  The  curves  obtained  for 
the   velocity  parameter  are  very  close  to  those 
proposed  by  Bovee  (Instream  Flow  Incremental 
Method)  and  reveal  that  the  fishes  have  a  prefer- 
ence for  low  velocities,  regardless  of  their  stage  of 
development.  As  shown  by  the  Bovee  curves  the 
preference  obtained   for  the  depth   parameter  is 
related    to    the    stage    of  development;    shallow 
waters  are  much  preferred  by  fry  and  juveniles  but 
are  not  greatly  frequented  by  adults.  This  study 
seems  to  confirm  the  existence  of  a  real  environ- 
mental preference  among  brown  trout,  indicating 
that  the  Instream  Flow  Incremental  Method  can 
be  used  for  French  1st  category  streams.  (Author's 
abstract) 
W89- 11720 


ORINOCO   RIVER:  A  REVIEW  OF  HYDRO- 
BIOLOGICAL  RESEARCH, 

Fundacion  La  Salle  de  Ciencias  Naturales,   San 

Felix  (Venezuela). 

For  primary  bibliographic  entry  see  Field  2E 

W89-11726 


REVIEW  OF  THE  SCHISTOSOMIASIS  RISK 
IN  SOUTH  AFRICAN  DAMS, 

Research  Inst,  for  Diseases  in  a  Tropical  Environ- 
ment, Nelspruit  (South  Africa). 
For  primary   bibliographic  entry  see  Field   6G 
W89- 11749 


DYNAMICS  OF  DISSOLVED  ORGANIC 
CARBON  IN  FORESTED  AND  DISTURBED 
CATCHMENTS,  WESTLAND,  NEW  ZEALAND 
1.  MAIMAI. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 6 
For  primary  bibliographic  entry  see  Field  4C 
W89- 11772 


DYNAMICS  OF  DISSOLVED  ORGANIC 
CARBON  IN  FORESTED  AND  DISTURBED 
CATCHMENTS,  WESTLAND,  NEW  ZEALAND 
2.  LARRY  RIVER. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. ° 
For  primary  bibliographic  entry  see  Field  4C 
W89- 11773 


CARBON  CONTENT  OF  SEDIMENTS  OF 
SMALL  RESERVOIRS. 

Agricultural    Research    Service,    Beltsville,    MD 

Hydrology  Lab. 

J.  C.  Ritchie. 

Water  Resources  Bulletin  WARBAQ,  Vol  25  No 

2,   p  301-308,   April    1989.   4  fig,   6  tab,    16  ref. 

Descriptors:  'Limnology,  'Sediments,  'Reser- 
voirs, 'Lake  sediments,  'Carbon,  Cycling  nutri- 
ents, Statistical  studies,  Organic  carbon,  Water- 
sheds, Reservoir  silting,  Sedimentation,  Sediment 
contamination. 

Carbon  content  was  measured  in  sediments  depos- 
ited in  58  small  reservoirs  across  the  United  States. 
Reservoirs  varied  from  0.2  to  4000  sq  km  in  surface 
area.  The  carbon  content  of  sediment  ranged  from 
0.3%  to  5.6%,  with  a  mean  of  1.9  +  or-l.l%.  No 
significant  differences  between  the  soil  and  sedi- 
ment carbon  content  were  found  using  a  paired  t- 
test  or  ANOVA.  The  carbon  content  of  sediments 
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in  reservoirs  was  similar  to  the  carbon  content  of 
surface  soils  (0-10  cm)  in  the  watershed,  except  m 
watersheds  with  shrub  or  steppe  (desert)  vegeta- 
tion Based  on  the  sediment  accumulation  rates 
measured  in  each  reservoir,  the  calculated  organic 
carbon  accumulation  rates  among  reservoirs  range 
from  26  to  3700  g  C/sq  m/yr,  with  a  mean  of  675 
+or-739  g  C/sq  m/yr.  The  carbon  content  and 
accumulation  rates  were  highest  in  sediments  from 
grasslands  watersheds.  High  variability  was  found 
in  carbon  content,  carbon  accumulation,  and  sedi- 
ment accumulation  rates  due  to  individual  water- 
shed and  reservoir  characteristics  rather  than  to 
any  broad  physiographic  patterns.  The  carbon  ac- 
cumulation rates  in  these  reservoir  sediments  indi- 
cate that  reservoir  sediments  could  be  a  significant 
sink  for  organic  carbon.  (Author's  abstract) 
W89- 11791 

COORDINATION  OF  PUBLIC  AND  PRIVATE 
ACTION:  A  CASE  STUDY  OF  LAKE  RESTORA- 
TION. ,  „  .  _ 

Florida  Univ.,  Gainesville.  Dept.  of  Food  and  Re- 
source Economics. 

For  primary  bibliographic  entry  see  Field  DO. 
W89- 11792 

MANGANESE  OXIDATION  MODEL  FOR 
RIVERS, 

Geological  Survey,  Doraville,  GA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11798 

PHYSICAL  HABITAT  USE  BY  LOACH 
MINNOW,  TIAROGA  COBLTIS  (PISCES:  CY- 
PRINIDAE),  IN  SOUTHWESTERN  DESERT 
STREAMS. 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see   Field   6G. 
W89-11810 


INVASION  OF  LAKE  TAUPO  BY  THE  SUB- 
MERGED WATER  WEED  LAGAROSIPHON 
MAJOR  AND  ITS  IMPACT  ON  THE  NATIVE 
FLORA, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
C.  Howard-Williams,  and  J.  Davies. 
New  Zealand  Journal  of  Ecology  NZJED6,  Vol. 
11,  p  13-19,  1988.  4  fig,  1  tab,  21  ref. 

Descriptors:  *New  Zealand,  "Lakes,  'Submerged 
plants,  'Biological  pollution,  'Aquatic  weeds,  Lit- 
toral zone,  Lake  Taupo,  Colonization. 

The  waterweed  Lagarasiphon  major  (Hydrochari- 
taceae)  was  first  recorded  in  Lake  Taupo,  New 
Zealand  in  1966,  and  by  1979  it  had  occupied  most 
of  the  potentially  colonizable  sites  in  the  lake.  The 
distribution,  abundance  and  growth  forms  of  L. 
major  in  Lake  Taupo  are  examined  and  the  effects 
of  this  plant  on  native  aquatic  vegetation  are  as- 
sessed. Studies  involved  underwater  mapping  of 
the  161  km  length  of  littoral  zone  of  the  lake  and 
the  detailed  analyses  at  42  sites  around  the  lake  at 
which  L.  major  biomass,  height  and  density  were 
measured  together  with  the  species  composition  of 
each  site.  Five  growth  forms  of  L.  major  were 
identified,  ranging  from  absent  to  beds  of  continu- 
ous cover  greater  than  one  meter  in  height.  The 
relationship  between  these  growth  forms  and 
height  and  biomass  was  established.  Height  and 
biomass  were  negatively  related  to  fetch,  and  posi- 
tively related  to  littoral  slope  angle  and  proportion 
of  fine  sediment.  The  number  of  native  species 
decreased  markedly  as  L.  major  height  and  bio- 
mass increased.  The  most  noticeable  decrease  was 
at  4  m  depth.  Large  weed  beds  of  L.  major  attract 
herbivorous  birds  and  detrivores  which  also  ad- 
versely affect  the  native  flora.  Until  recently,  the 
implications  of  the  spread  of  L.  major  for  the 
conservation  of  the  indigenous  flora  has  been  over- 
looked. (Author's  abstract) 
W89-11818 


METHOD  FOR  WETLAND  FUNCTIONAL  AS- 
SESSMENT. VOLUME  I:  CRITICAL  REVIEW 
AND  EVALUATION  CONCEPTS, 


Center  for  Natural  Areas,  South  Gardiner,  ME. 
P.  R.  Adamus,  and  L.  T.  Stockwell. 
Federal  Highway  Administration  Report  No. 
FHWA-IP-82-23,  March  1983.  Final  Report 
(Manual).  176p,  13  fig,  22  tab,  1008  ref,  2  append. 
DOT  Contract  DTFH61-80-C-00086. 

Descriptors:  'Surface-groundwater  relations, 
•Data  acquisition,  'Wetlands,  'Hydrologic  sys- 
tems, 'Ecosystems,  Groundwater  recharge,  Nutri- 
ents, Food  chains,  Fish,  Highways,  Environmental 
effects,  Watersheds,  Wildlife,  Biological  studies, 
Water  quality,  Drainage  areas,  Climates,  Vegeta- 
tion, Tidal  range,  Species  diversity,  Dissolved 
oxygen,  Turbidity,  Water  level  fluctuations, 
Flood-control-storage. 

This  manual  presents  a  state-of-the-art  review  of 
wetland    functions.    Functions    covered    include: 
groundwater  recharge  and  discharge,  flood  stor- 
age, and  desynchronization,  shoreline  anchoring 
and  dissipation  of  erosive  forces,  sediment  trap- 
ping, nutrient  retention  and  removal,  food  chain 
support  (detrital  export),  habitat  for  fish  and  wild- 
life, and  active  and  passive  recreation.  The  manual 
covers  all  wetland  types  in  the  48  coterminous 
states,  and  uses  the  US  Fish  and  Wildlife  Service 
definition  and  classification  system.  It  examines  the 
validity,    interactions,    and    possible    significance 
thresholds  for  the  functions,  as  well  as  document- 
ing their  underlying  processes.  With  appropriate 
qualifying  information,  wetland  types  are  ranked 
for  each  function.  Wetland  types  ideal  for  each 
function  are  identified  and  illustrated.   Potential 
impacts  of  highways  upon  each  function  are  de- 
scribed and,  where  available,  possible  thresholds 
are  given.  Factors  which  regulate  impact  magni- 
tude, such  as  location,  design,  watershed  erodibi- 
lity,  flushing  capacity,  basin  morphology,  biotic 
sensitivity  (resistance  and  resilience),  recovery  ca- 
pacity, and  refugia,  are  explained.  Cumulative  im- 
pacts and  social  factors  affecting  wetland  signifi- 
cance are  discussed.  Effects  of  the  following  fac- 
tors on  wetland  function  are  documented:  contigu- 
ity, shape,  fetch,  surface  area,  area  of  watershed 
and  drainage  area,   stream  order,   gradient,  land 
cover,    soils,    depositional    environment,    climate, 
wetland  system,  vegetation  form,  substrate,  salini- 
ty, pH,  hydroperiod,  water  level  fluctuations,  tidal 
range,  scouring,  velocity,  depth,  width,  circula- 
tion, pool-riffle  ratio,  vegetation  density,  flow  pat- 
tern, interspersion,  human  disturbance,  turbidity, 
alkalinity,    dissolved    oxygen,    temperature,    and 
biotic  diversity.  (See  also  W89- 11887)  (Author's 
abstract) 
W89-11886 


METHOD  FOR  WETLAND  FUNCTIONAL  AS- 
SESSMENT. VOLUME  II:  FHWA  ASSESS- 
MENT METHOD, 

Center  for  Natural  Areas,  South  Gardiner,  ME. 
P.  R.  Adamus. 

Federal  Highway  Administration  Report  No. 
FHWA-IP-82-24,  March  1983.  Final  Report 
(Manual).  134p,  21  fig,  9  tab,  223  ref,  append.  DOT 
Contract  DTFH61-80-C-00086. 

Descriptors:  'Wetlands,  'Surveys,  'Data  acquisi- 
tion, 'Hydrologic  systems,  'Estuaries,  'Ecosys- 
tems, Nutrients,  Food  chains,  Environmental  ef- 
fects, Marine  environment,  Rivers,  Lakes,  Primary 
productivity,  Data  acquisition,  Waterfowl,  Flood- 
control-storage. 

The  manual  provides  the  Federal  Highway  Ad- 
ministration (FHWA)  rapid  assessment  procedure 
for  screening  functional  values  of  wetlands.  Func- 
tions covered  include  groundwater  recharge  and 
discharge,  flood  storage  and  desynchronization, 
shoreline  anchoring  and  dissipation  of  erosive 
forces,  sediment  trapping,  nutrient  retention  and 
removal,  food  chain  support  (detrital  export),  habi- 
tat for  fish  and  wildlife,  and  active  and  passive 
recreation.  The  method  can  be  used  for  all  wetland 
types  in  the  48  coterminous  states,  and  uses  of  the 
U.S.  Fish  and  Wildlife  Service  definition  and  clas- 
sification scheme.  The  assessment  method  is  quali- 
tative and  not  based  on  a  series  of  weights  and 
scores.  It  can  be  used  to  evaluate  the  importance  of 
a  single  wetland  or  to  compare  several  wetlands.  It 
may  be  applied  to  choices  regarding  reasonable- 
ness of  mitigation,  replacement  ratios  for  compen- 
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sation  wetlands,  priorities  for  site-specific  research, 
and  route  alignment.  It  can  also  be  used  for  deci- 
sions regarding  route  widening  or  realignment.  It 
can  use  'office-type'  data,  data  from  cursory  field 
visits,  and/or  detailed  data,  with  corresponding 
increase  in  the  predictive  validity.  Social  as  well  as 
scientific  factors  are  incorporated,  and  a  frame- 
work is  also  provided  for  inclusion  of  mitigation 
cost  data.  Contributions  of  wetlands  versus  their 
basins  are  differentiated,  and  seasonal  variability  is 
taken  into  account.  Net  primary  productivity  data 
for  wetland  plants  is  catalogued  by  region.  Wet- 
land type  preferences  of  all  harvested  waterfowl, 
120  species  of  other  wetland-dependent  birds,  133 
marine  fishes  and  invertebrates  of  commercial  or 
sport  value,  and  95  freshwater  or  anadromous 
fishes  of  commercial  or  sport  value,  are  described. 
The  method  can  also  be  used  to  evaluate  functions 
of  many  rivers  and  lakes.  (See  also  W89- 11886) 
(Author's  abstract) 
W89-11887 


WATER  QUALITY  MANAGEMENT  FOR  RES- 
ERVOIRS AND  TAILWATERS.  REPORT  1:  IN- 
RESERVOIR  WATER  QUALITY  MANAGE- 
MENT TECHNIQUES. 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-11997 

WETLANDS  AND  FLOODPLAINS  ASSESS- 
MENTS FOR  SUPERFUND  SITES  UNDER 
SARA. 

Jordan  (Edward  C.)  Co.,  Inc.,  Wakefield,  MA. 
A.  H.  Baldwin,  and  M.  J.  Donato. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  332-336,  2  fig,  5  ref.  EPA  Contract  68-01- 
7250. 

Descriptors:  'Wetlands,  'Flood  plains,  'Water 
pollution  prevention,  'Project  planning,  'Super- 
fund,  Regulations,  Waste  disposal,  Ecological  ef- 
fects, Case  studies. 

The  development  and  evaluation  of  alternatives  for 
cleanup  of  Superfund  hazardous  waste  sites  often  is 
affected  by  wetlands  and  floodplains  issues.  EPA 
policy  is  that  a  floodplains  and  wetlands  assessment 
must  be  incorporated  into  the  planning  of  the 
remedial  action.  Superfund  Amendments  and  Re- 
authorization Act  of  1986  (SARA)  places  more 
emphasis  on  protection  of  the  natural  environment 
than  previous  laws  and  sets  forth  enforceable 
cleanup  standards.  A  wetlands  and  floodplains  as- 
sessment methodology  for  Superfund  sites  which 
meets  the  requirements  of  SARA  and  cost-effec- 
tively supports  engineering  decisions  in  the  remedi- 
al design  is  described.  Wetlands  and  floodplains 
assessment  techniques  traditionally  have  focused 
on  evaluation  of  development-related  projects;  the 
methodology  presented  is  designed  to  address  the 
requirements  associated  with  a  contaminated  site. 
The  wetlands  and  floodplains  assessment  process 
includes  identification  of  wetlands  or  floodplains, 
characterization  of  wetland  flora  and  fauna,  assess- 
ment of  wetland  functional  attributes,  evaluation  of 
current  and  future  impacts  to  wetland  ecosystems 
and  floodplains  and  evaluation  of  beneficial  and 
adverse  effects  of  remedial  alternatives.  If  adverse 
impacts  are  expected,  mitigative  measures  (e.g., 
wetland  replacement)  must  be  developed.  A  wet- 
lands and  floodplains  assessmet  performed  at  the 
Landfill  and  Resource  Recovery  site  in  North 
Smithfield,  Rhode  Island  is  presented  to  illustrate 
implementation  of  the  proposed  methodology.  (See 
also  W89-12002)  (Author's  abstract) 
W89- 12046 
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MICROCHEMICAL  ANALYSIS  OF  FISH 
HARD  PARTS  FOR  RECONSTRUCTING 
HABITAT  USE:  PRACTICE  AND  PROMISE. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
C.  C.  Coutant. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-009055. 
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Price  codes:  A03  in  paper  copy,  AOI  in  microfiche 
Report  No.  CONF-8806114--1,  (1988).  19p  42  ref. 
DOE  Contract  DE  AC05-84OR21400. 

Descriptors:   'Aquatic   habitats,    'Animal   tissues, 
Bioindicators,  'Chemical  analysis,  'Fish,  'Meas- 
uring instruments,  Ecosystems,  Fisheries,  History, 
Growth,  Data  acquisition,  Spectroscopy,  Lasers! 

This  paper  describes  and  evaluates  the  application 
of  several  microscale  chemical  analysis  techniques 
that  allow  the  chemical  record  imbedded  in  daily 
and  seasonal  growth  banding  of  biological  skeletal 
materials  to  be  used  as  an  indicator  of  habitat 
history.  Electron  microprobe  techniques  offer  the 
ability  to  scan  many  elements  simultaneously  but 
with  low  quantitative  resolution;  this  technique  has 
been  applied  to  fish  tissues  by  investigators.  Laser- 
based  techniques,  which  were  developed  at  Oak 
Ridge  National  Laboratory  for  use  in  the  physical 
sciences,  offer  extremely  high  spatial  and  quantita- 
tive resolution  for  elements  or  isotopes,  but  the 
elements  must  be  analyzed  one  at  a  time  They 
include:  (1)  ion  beam  sputtering;  (2)  laser  ablation; 
(3)  resonance  ionization  spectroscopy  (RIS)  with- 
out mass  analysis;  (4)  RIS  with  mass  analysis;  and 
(5)  laser-induced  fluorescence.  Applications  envi- 
sioned for  fisheries  research  include  differentiating 
freshwater,  saltwater,  and  estuarine  habitation  of 
migratory  striped  bass;  chemically  marking  hatch- 
ery-raised fish;  and  determining  the  exposure  histo- 
Soof  ,^^nt0  Water  P°1Iutants-  (Author's  abstract) 

woy-12100 


PRELIMINARY  ANALYSIS  OF  NUTRIENT 
MONITORING  DATA  FOR  THE  SUSQUEHAN- 
NA RIVER  AND  SELECTED  TRIBUTARIES- 
JANUARY  1, 1985-DECEMBER  31,  1987. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

For  primary  bibliographic  entry  see  Field  2E. 


PLAN  FOR  STUDY:  RESPONSE  OF  THE 
HABITAT  AND  BIOTA  OF  THE  INNER  NEW 
YORK  BIGHT  TO  ABATEMENT  OF  SEWAGE 
SLUDGE  DUMPING. 

National  Marine  Fisheries  Service,  Woods  Hole 
MA.  Northeast  Fisheries  Center. 
For  primary  bibliographic   entry  see   Field   5G. 
W89-121 1 1 


WATER  MANAGEMENT  OF  RESERVOIRS 

Geske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 
of  Civil  Engineering  and  Architecture. 
For  primary  bibliographic  entry  see  Field  4A. 
W89-121 16 


COMPENDIUM  OF  45  TROUT  STREAM  HABI- 
TAT DEVELOPMENT  EVALUATIONS  IN  WIS- 
CONSIN DURING  1953-1985, 

Wisconsin  Dept.  of  Natural  Resources,  Waupaca 
Trout  Resource  Unit. 
R.  L.  Hunt. 

Technical  Bulletin  No.  126,  1988.  80p,  47  fig  56 
tab,  20  ref,  append.  Federal  Aid  in  Fish  Restora- 
tion Act  Project  F-83-R. 

Descriptors:  'Aquatic  habitats,  'Fish  management 
Trout,  'Streams,  'Wisconsin,  'Ecosystems,  Bio- 
mass,  Fish  populations,  Growth,  Vegetation 
Water  currents,  Sport  fishing,  Riparian  vegetation 
Population  density,  Fish  harvest,  Fish  behavior' 
Vegetation  effects,  Statistical  analysis. 

A  standard  case  history  format  was  devised  to 
summarize  45  trout  stream  habitat  evaluations  ear- 
ned out  by  Wisconsin  Department  of  Natural  Re- 
sources (DNR)  fishery  management  and  research 
biologists,  on  41  streams  distributed  among  29 
counties  during  1953-85.  Data  were  gathered  from 
55  treatment  zones  (TZs)  averaging  0.84  mile  long 
and  20  reference  zones  (RZs)  averaging  0.74  mile 
long  Wild  trout  were  dominant  or  solely  present 
in  49  of  the  55  TZs.  'Success'  of  each  project  was 
judged  on  the  basis  of  percentage  changes  within 
1  ^s  tor  each  of  6  possible  variables  standardized 
to  per  mile'  quantities.  These  6  variables  were 
total  number  of  trout,  number  6  inches  or  larger 


(legal  size),  number  10  inches  or  larger  (quality 
size),  total  biomass,  angler  hours,  and  angler  har- 
vest. Two  arbitrary  levels  of  success  were  set 
level  1  =  postdevelopment  variable  increases  of 
25%  or  more,  and  level  2  =  increased  of  50%  or 
more.  Approximately  60%  of  the  quantified 
changes  in  the  6  standard  variables  exceeded  suc- 
cess level  1  after  habitat  development-  43%  ex- 
ceeded success  level  2.  Postdevelopmental  abun- 
dance of  legal-sized  trout  was  at  least  25%  greater 
than  predevelopment  abundance  in  59%  of  the 
TZs  where  this  variable  was  quantified  For 
projects  involving  allopatric  populations  of  wild 
brook  trout  (Salvelinus  fontinalis)  or  wild  brown 
trout  (Salmo  trutta),  success  rates  were  similar,  but 
in  sympatric  situations  brown  trout  responded 
much  more  positively  than  did  brook  trout  to 
habitat  development.  The  'Wisconsin-style'  bank 
habitat  development  technique  cover  and  current 
deflector  category  generally  produced  the  best 
success  rates.  Stream  bank  debrushing,  sometimes 
in  combination  with  installation  of  brush  bundles 
was  very  effective  in  a  few  TZs  but  scored  low  in 
overall  success  rates  for  all  9  TZs.  Projects  initiat- 
ed after  1977  (post-trout-stamp  era)  were  slightly 
more  successful  than  projects  initiated  prior  to 
1977.  (Lantz-PTT) 
W89-12131 

21.  Water  In  Plants 

CHANGES  IN  GAS  EXCHANGE  CHARACTER- 
ISTICS  AND  WATER  USE  EFFICIENCY  OF 
MANGROVES  IN  RESPONSE  TO  SALINITY 
AND  VAPOUR  PRESSURE  DEFICIT. 

Australian  Inst,  of  Marine  Sciences,  Townsville 
B.  F.  Clough,  and  R.  G.  Sim. 
Oecologia  OECOBX,   Vol.   79,   No.    1    n  38-44 
April  1989.  3  fig,  5  tab,  29  ref. 

Descriptors:  'Vapor  pressure,  'Mangroves,  'Estu- 
aries, 'Photosynthesis,  Water  use  efficiency,  *Sa- 
hiuty,  Gas  exchange,  Stomatal  transpiration, 
Carbon  dioxide,  Moisture  stress,  Relative  humidi- 
ty, Aridity,  Australia,  Papua  New  Guinea. 

Measurements  were  made  of  the  photosynthetic 
gas  exchange  properties  and  water  use  efficiency 
of   19   species  of  mangrove   in   9   estuaries   with 
different  salinity  and  climatic  regimes  in  northeast- 
ern Australia  and  Papua  New  Guinea.  Stomatal 
conductance  and  C02  assimilation  rates  differed 
significantly  between  species  at  the  same  locality 
with  the  salt-secreting  species,  Avicennia  marina' 
consistently  having  the  highest  C02  assimilation 
rates    and    stomatal    conductances.    Proportional 
changes  in  stomatal  conductance  and  C02  assimi- 
ation  rate  resulted  in  constant  and  similar  intercel- 
lular C02  concentrations  for  leaves  exposed  to 
photon  flux  densities  above  800  micromol/sq  m/s 
in  all  species  at  a  particular  locality.   In  conse- 
quence, all  species  at  the  same  locality  had  similar 
water  use  efficiencies.  There  were,  however,  sig- 
nificant differences  in  gas  exchange  properties  be- 
tween  different  localities.   Stomatal   conductance 
and   C02  assimilation   rate  both   decreased   with 
increasing  salinity  and  increasing  leaf  to  air  vapour 
pressure  deficit.  The  slope  of  the  relationship  be- 
tween assimilation  rate  and  stomatal  conductance 
increased,  while  intercellular  C02  concentration 
decreased,  with  increasing  salinity  and  with  de- 
creasing ambient  relative  humidity.  These  results 
indicate  that  the  water  use  efficiency  of  mangroves 
increases  with  increasing  environmental  stress,  in 
this  case  aridity,  thereby  maximizing  photosynthet- 
ic carbon  fixation  while  minimizing  water  loss 
(Author's  abstract) 
W89-11199 


Durban-Westville  Univ.  (South  Africa).  Dept.  of 

For  primary  bibliographic  entry  see  Field  2L. 
W89-1 1366 


PRIMARY  PRODUCTION  IN  A  SHALLOW 
EUTROPHIC  LAKE  DOMINATED  ALTERnI 
TIVELY  BY  PHYTOPLANKTON  AND  BY  SUB- 
MERGED  MACROPHYTES. 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept    of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-1 1367 


VERTICAL  DISTRIBUTION  AND  RESOURCE 
ALLOCATION  OF  RUPPIA  MARITIMA  L  IN 
A  SOUTHERN  BRAZILIAN  ESTUAR  ™ 

Fundacao   Univ.,   Rio  Grande  (Brazil).   Lab    de 

Botanica  Marinha. 

For  primary  bibliographic  entry  see  Field  2L. 


SALINITY  AND  FLOODING  LEVEL  AS  DE- 
TERMINANTS OF  SOIL  SOLUTION  COMPO- 
SITION AND  NUTRIENT  CONTENT  IN  PANI- 
CUM  HEMITOMUM.  **"*»«  *"Am 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
For  primary  bibliographic  entry  see  Field  2L 
W89- 11424 


PHYSIOLOGICAL    ROUTE    TO    INCREASED 
WATER  USE  EFFICIENCY  IN  ALFALFA 

New  Mexico  State  Univ.,  Las  Cruces.  Dept    of 

Biology. 

For  primary  bibliographic  entry  see  Field  3F. 


RESPONSE  OF  WHITE  CLOVER  (TRIFOLIUM 
REPENS  L.)  AND  RYEGRASS  (LOLIUM  PER- 
ENNE  L.)  TO  ACID  RAIN  IN  SITUATIONS  OF 
SPECIES  INTERFERENCES. 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales) 
Bangor  Research  Station. 
For  primary  bibliographic  entry  see  Field  5C 
W89- 11527 


WATER  RELATIONS  AND  GROWTH  RE- 
SPONSES OF  UNIOLA  PANICULATA  (SEA 
OATS)  TO  SOIL  MOISTURE  AND  WATER- 
TABLE  DEPTH. 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 

For  primary  bibliographic  entry  see  Field  2G 
W89- 11529 


EFFECTS  OF  NUTRIENT  AVAILABILITY  ON 
WATER  HYACINTH  STANDING  CROP  AND 
DETRITUS  DEPOSITION. 

Reedy  Creek  Utilities  Co.,  Inc.,  Lake  Buena  Vista 

FL. 

T.  A.  DeBusk,  and  F.  E.  Dierberg. 

Hydrobiologia  HYDRB8,  Vol.  174,  No   2  p  151- 

159,  April  15  1989.  4  fig,  4  tab,  16  ref. 

Descriptors:  'Nutrient  requirements,  'Water  hya- 
cinth, 'Cycling  nutrients,  'Detritus,  'Decompos- 
ing organic  matter,  'Standing  crops,  Biomass, 
Aquatic  plants,  Nutrient  removal,  Bioaccumula- 
tion,  Aquatic  environment.  Ecosystems. 


MODEL  FOR  THE  ESTIMATION  OF  ANNUAL 
PRODUCTION  RATES  OF  MACROPHYTE 
ALGAE, 

Universidade  Nova  de  Lisboa  (Portugal).  Facul- 
dade  de  Ciencias  e  Tecnologia. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-1 1365 


SEASONAL  PLANT  WATER  RELATIONS  IN  A 
SOUTH  AFRICAN  MANGROVE  SWAMP. 


Nutrient-enriched  water  hyacinths  were  stocked  in 
outdoor  tanks  and  cultured  under  both  high  nutri- 
ent (HIV)  and  low  nutrient  (LN)  regimes  for  10 
months.  Seasonal  changes  in  standing  crop  biomass 
and  morphology  of  LN  water  hyacinths  were  simi- 
lar to  those  of  HN  water  hyacinths,  despite  a  ten- 
fold between-treatment  difference  in  N  availability 
and  a  two-fold  difference  in  average  plant  N  con- 
centration (1.0  and  2.0  percent  for  LN  and  HN 
plants,  respectively).  Tissue  N  accumulated  by  the 
LN  plants  prior  to  stocking  helped  support  stand- 
ing crop  development  during  the  10  month  study. 
In  both  HN  and  LN  treatments,  the  rate  of  detritus 
deposition,  or  the  sloughing  of  dead  plant  tissues 


WATER  CYCLE— Field  2 


from  the  mat,  was  lower  than  the  actual  detritus 
production  rate  because  of  the  retention  of  dead 
'aerial'  tissues  (laminae  and  petioles)  in  the  floating 
mat.  The  retention  of  laminae  and  petioles  may 
serve  as  a  nutrient  conservation  mechanism,  since 
nutrients  released  from  decomposing  tissues  in  the 
mat-water  environment  may  be  assimilated  by  ad- 
jacent plants.  The  average  rate  of  detritus  deposi- 
tion (both  dry  matter  and  N)  by  LN  water  hya- 
cinths (1.2  g  dry  wt./sq  m-day  and  0.017  g  N  /sq 
m-day)  was  lower  than  that  of  HN  plants  (3.0  g 
dry  wt.  /sq  m-day  and  0.075  g  N/sq  m-day)  dunng 
the  study.  Low  detrital  N  losses  by  the  water 
hyacinth  probably  enhance  the  survival  of  this 
species  in  aquatic  systems  that  receive  nutrient 
inputs  intermittently.  (Author's  abstract) 
W89-11557 

VEGETATION  PATTERNS  IN  JAMES  BAY 
COASTAL  MARSHES:  II.  PHYSIOLOGICAL 
ADAPTATION  TO  SALT-INDUCED  WATER 
STRESS  IN  THREE  HALOPHYTIC  GRAMIN- 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-11565 

ACCOUNT  OF  THE  HISTORY,  FLORA  AND 
VEGETATION  OF  NATURE  RESERVE  'HET 
MOLENVEN',  PROVINCE  OF  OVERIJSSEL, 
THE  NETHERLANDS, 

Amsterdam  Univ.  (Netherlands).  Hugo  de  Vnes 
Lab. 

T.  C.  M.  Brock,  T.  van  der  Hammen,  P.  C.  van  der 
Molen,  E.  T.  H.  Ran,  and  G.  B.  A.  van  Reenen. 
Proceedings  of  the  Koninklijke  Nederland  se  Aka- 
demie  van  Wetenschappen.  Series  B:  Palaeonto- 
logy PDNBE3,  Vol.  92,  No.  1,  p  1-46,  March  20, 
1989.  12  fig,  9  tab,  46  ref,  append. 

Descriptors:  *Geomorphology,  *Vegetation, 
•Wetlands,  "Succession,  *The  Netherlands,  Histo- 
ry, Restoration,  Riparian  vegetation,  Management, 
Myrica,  Cyperaceae,  Juncaceae,  Phragmites,  Geo- 
logic history,  Groundwater  level. 

The  Molenven  Nature   Reserve   is  in  a  former 
stream    valley   of   Pleniglacial   age   that   became 
blocked  by  cross-ridges  of  Younger  Cover  Sand 
during  the  Late  Glacial.  In  the  course  of  the  Holo- 
cene  the  shallow  lake  that  had  developed  in  the 
blocked  stream-bed  was  filled  up  by  gyttja  and 
peat  deposits.  Peat  digging  by  farmers,  probably 
mainly  during  the  19th  century,  returned  the  area 
to  an  open  shallow  lake.  Vegetation  characterized 
by  Myrica,  Cyperaceae,  Juncaceae  and  Phragmites 
became  common  on  shallow  sites  and  temporarily 
inundated  soils  while  on  the  sandy  lake  bottom  a 
I  ittorellion  vegetation  became  established.  At  that 
time    the    lake    was    surrounded    by    heathland. 
Around  1900,  several  changes  in  land  exploitation 
by  man  altered  environmental  conditions  funda- 
mentally, and  in  response,  vegetation  succession 
started  to  proceed  rapidly.  The  digging  of  a  ditch 
resulted  in  the  input  of  nutrient-rich  water  and 
drainage  of  the  wetland,  that  caused  an  expansion 
of  reed,  shrubs  and  trees.  On  the  higher  grounds 
Pinus  sylvestris  was  introduced  locally  by  man, 
while    the    remaining    heathland    sites    gradually 
became  invaded  by  birch.  Since  1959,  the  conser- 
vancy policy  focused  on  the  restoration  of  the 
'original'   (pre-ditch)  precipitation-dominated  hy- 
drology of  the  reserve  and  on  the  avoidance  of 
external  anthropogenic  influences.  This  manage- 
ment strategy  aims  at  the  development  of  natural 
succession  on  both  wet  and  dry  grounds,  leading  to 
'climax'  vegetation.  In  recent  years  15  vegetation 
types,  that  can  be  classified  into  the  Potametea, 
Phragmitetea,  Franguletea,  Alnetea  glutinosae  or 
Quercetea  robori-petraea,  have  been  described  for 
the  reserve.  The  differentiation  of  the  various  com- 
munities   coincides    with    differences    in    relative 
water-table  height,  pH,  trophic  status  of  the  sedi- 
ment, the  type  of  soil  and  the  history  of  the  sites. 
(Author's  abstract) 
W89- 11604 

PEAT    CHEMISTRY    OF    A    CONTINENTAL 
MIRE  COMPLEX  IN  WESTERN  CANADA. 


Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11615 


EFFECTS  OF  ISOLATION  ON  THE  WATER 
STATUS  OF  FOREST  PATCHES  IN  THE  BRA- 
ZILIAN AMAZON. 

Missouri  Botanical  Gardens,  St.  Louis. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-11819 


NUTRIENT  CONTENT  OF  BULK  PRECIPITA- 
TION IN  SOUTH-CENTRAL  JAVA,  INDONE- 
SIA. 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 
Hydrogeology  and  Geographical  Hydrology. 
L.  A.  Bruijnzeel. 

Journal  of  Tropical  Ecology  JTECEQ,  Vol.  6,  No. 
2,  p  187-202,  May  1989.  5  tab,  56  ref.  WOTRO 
grant  nos.  W  76-45  and  WR  84-221. 

Descriptors:  "Chemistry  of  precipitation,  ♦Soil- 
water-plant  relationships,  'Precipitation,  'Indone- 
sia, 'Nutrients,  Chemical  composition,  Rainfall. 

The  chemical  composition  of  bulk  precipitation 
was  studied  for  a  period  totalling  18  months  be- 
tween   1975  and   1978  at  a  high  rainfall  site  in 
central  Java.  The  following  elements  were  deter- 
mined: (1)  calcium,  (2)  magnesium,  (3)  sodium,  (4) 
potassium,   (5)   nitrate-nitrogen,   (6)  chlorine,   (7) 
phosphate-phosphorous,  (8)  silicon,  (9)  aluminum, 
(10)  iron,  (11)  manganese,  and  (11)  pH.  Ammoni- 
acal  nitrogen,  total  nitrogen  and  sulfate-sulfur  were 
determined  during  the  four  weeks  in  May  1983. 
Concentrations  of  all  elements  rose  dramatically 
during  the  exceptionally  severe  dry  season  of  1977 
which  may  have  caused  accession  rates  for  some 
nutrients  to  be  overestimated  by  about  10%.  Re- 
sults are  explained  in  terms  of  prevailing  wind 
directions  and  proximity  to,  or  absence  of,  particu- 
lar solute  sources.  Most  elements  exhibited  inter- 
mediate concentrations  when  compared  with  data 
for  other  humid  tropical  locations;   sodium  and 
perhaps  nitrogen  were  on  the  low  side  and  pH  on 
the  high  side  of  the  spectrum.  Annual  accession 
rates  at  the  study  site  were  considerable  by  pan- 
tropical  standards,  mainly  as  a  result  of  high  rain- 
fall totals.  Comparing  accession  rates  with  25-year- 
average  nutrient  immobilization  rates  in  stemwood 
of  local  plantations  of  Pinus  merkusii  Jungh.  et  de 
Vr.  and  Agathis  dammara  Warb.  showed  atmos- 
pheric inputs  of  magnesium  and  potassium  to  be 
high  enough  to  account  for  losses  of  these  elements 
in  stemwood  removal.  Corresponding  figures  for 
nitrogen  were  90%  (Pinus)  and  50%  (Agathis),  and 
for  calcium  and  phosphorous,  60%  and  40%  re- 
spectively (both  species).  (Author's  abstract) 
W89- 11820 


23.  Erosion  and  Sedimentation 


KINETICS  OF  ACETATE  AND  METHANOL 
CONVERSION  INTO  METHANE  IN  EUTRO- 
PHIC  SEDIMENTS  AND  ITS  APPLICATION 
IN  ANAEROBIC  SYSTEMS. 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11078 


SUBMERSIBLE  STUDIES  OF  CURRENT- 
MODIFIED  BOTTOM  TOPOGRAPHY  IN 
LAKE  SUPERIOR. 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11181 


SURFACE  AND  BENTHIC  NEPHELOID 
LAYERS  IN  THE  WESTERN  ARM  OF  LAKE 
SUPERIOR,  1983. 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89- 11182 


Erosion  and  Sedimentation — Group  2J 


SEDIMENT  REWORKING  AND  TRANSPORT 
IN  EASTERN  LAKE  SUPERIOR:  IN  SITU 
RARE  EARTH  ELEMENT  TRACER  STUDIES. 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11183 


SUBMERSIBLE-DEPLOYED  VIDEO  SEDI- 
MENT-PROFILE CAMERA  SYSTEM  FOR 
BENTHIC  STUDIES. 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-11184 

GEOCHEMICAL  PARTITIONING  OF  PB,  ZN, 
CU,  FE,  AND  MN  ACROSS  THE  SEDIMENT- 
WATER  INTERFACE  IN  LARGE  LAKES. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-11185 

GEOCHEMISTRY  OF  RARE  EARTH  ELE- 
MENTS IN  BENTHIC  LAYER  PARTICULATE 
MATTER  AND  SEDIMENTS  OF  LAKE  SUPE- 
RIOR. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-11186 


PORE  WATER  PROFILES  AND  EARLY  DIA- 
GENESIS  OF  MN,  CU,  AND  PB  IN  SEDI- 
MENTS FROM  LARGE  LAKES. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-U187 

PCBS  AND  PAHS  AS  TRACERS  OF  PARTICU- 
LATE DYNAMICS  IN  LARGE  LAKES. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11188 


VARIATIONS  IN  SEDIMENT  ACCUMULA- 
TION RATES  AND  THE  FLUX  OF  LABILE 
ORGANIC  MATTER  IN  EASTERN  LAKE  SU- 
PERIOR BASINS. 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11189 

DISTRIBUTIONS  OF  MANGANESE,  IRON, 
AND  MANGANESE-OXIDIZING  BACTERIA 
IN  LAKE  SUPERIOR  SEDIMENTS  OF  DIF- 
FERENT ORGANIC  CARBON  CONTENT. 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11190 

RELATTVE  VALUES  OF  OXYGEN,  NITRATE, 
AND  SULFATE  TO  TERMINAL  MICROBIAL 
PROCESSES  IN  THE  SEDIMENTS  OF  LAKE 
SUPERIOR. 

Michigan   State   Univ.,    Hickory   Corners.    W.K. 

Kellogg  Biological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11191 

METHANE  OXIDATION  IN  LAKE  SUPERIOR 
SEDIMENTS. 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11192 


t 

t 
ex 

i 

I 


a 


3 


49 


Field  2— WATER  CYCLE 


Group  2J— Erosion  and  Sedimentation 


IN  SITU  STUDIES  OF  ORGANISM-SEDIMENT 
RELATIONSHIPS  IN  THE  CARIBOU  ISLAND 
BASIN,  LAKE  SUPERIOR. 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2H 

W89-11193 


BIOGEOCHEMISTRY  OF  MARIANA  ISLANDS 
COASTAL  SEDIMENTS:  TERRESTRIAL  IN- 
FLUENCE  ON  DELTA-C13,  ASH,  CAC03,  AL, 

Guam  Univ.,  Agana.  Marine  Lab. 

E.  A.  Matson. 

Coral  Reefs  CORFDL,  Vol.  7,  No.  4,  p  153-160 

January  1989.  4  fig,  4  tab,  56  ref. 

Descriptors:  •Biochemistry,  'Islands,  'Coastal 
waters,  'Seepage,  'Limnology,  'Reefs,  'Lagoons 

Marine  sediments,  'Geochemistry,  'Carbon 
•Ash,  'Aluminum,  'Iron,  'Silicon,  'Phosphorus,' 

Carbonates,  Organic  matter,  Aquifers 
Seepage.Runoff,  Eddies,  Water  currents,  Tropical 
regions,  Guam,  Saipan. 

Stable  C  isotope  ratios  (delta-C13),  percentages  of 
organic  matter,  and  HC1  insoluble  ash  and  soluble 
carbonates,  extractable  Fe,  Al,  Si  and  P  were  used 
to  determine  the  distribution  and  accumulation  of 
terrestrial  material  in  reef-flat  moats  and  lagoons  of 
two  high  islands  (Guam  and  Saipan)  in  the  western 
tropical  Pacific.  Carbonate  sediments  of  a  reef-flat 
moat  infiltrated  by  seepage  of  aquifer  waters  (but 
without  surface  runoff)  were  depleted  in  both  P 
(by  38%)  and  C13  (by  41%)  and  enriched  in  Si  (by 
100%)  relative  to  offshore  lagoon  sediments.  Fe 
and  ash  accumulated  in  depositional  regimes  re- 
gardless of  the  occurrence  of  runoff  but  was  de- 
pleted from  coarse-grained  carbonates  in  turbulent 
regimes.  Al  (>  10  to  20  micromol/g),  Fe  (>  1  to  3 
micromol/g)  and  ash  (>0.5%)  indicated  terrige- 
nous influence  which  was  corroborated  by  deple- 
tions in  both  C13  and  P.  Low-salinity  geochemical 
segregation,  natural  biochemical  accumulation,  as 
well  as  long-shore  currents  and  eddies  help  seqiies- 

lvoothieSe  raaterials  nearshore.  (Author's  abstract) 
W89-1 1206 


RANDOM     SPATIAL     NETWORK     MODEL 
BASED  ON  ELEMENTARY  POSTULATES, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  2E 

W89- 11250 


DUNE  MIGRATION  IN  A  STEEP,  COARSE- 
BEDDED  STREAM. 

Cascades  Volcano  Observatory,  Vancouver,  WA 
R.  L.  Dinehart. 

Water  Resources  Research  WRERAO  Vol  25 
No.  5,  p  911-923,  May  1989.  11  fig,  4  tab,  30  ref! 

Descriptors:  'Channel  morphology,  'Alluvial 
channels,  'Dunes,  'Sediment  transport,  'Bottom 
sediments,  'Bed  load,  'Streamflow,  Fluid  mechan- 
ics, Wave  height,  Flow  characteristics,  Sand, 
Gravel,  Wave  action,  Flow  velocity. 

During  1986  and  1987,  migrating  bed  forms  com- 
posed of  coarse  sand  and  fine  gravel  were  docu- 
mented in  the  North  Fork  Toutle  River  at  Kid 
Valley,  Washington,  at  flow  velocities  ranging 
from  1.6  to  3.4  m/s  and  depths  of  0.8  to  2.2  m.  The 
bed  forms  (predominantly  lower  regime  dunes) 
were  studied  with  a  sonic  depth  sounder  transduc- 
er suspended  in  the  river  at  a  stationary  point 
Twelve  temporal  depth-sounding  records  were 
collected  during  storm  runoff  and  nearly  steady 
average  streamflow,  with  record  durations  ranging 
from  37  to  261  min.  Waveform  height  was  defined 
by  dune  front  heights,  which  ranged  from  12  to  70 
cm.  A  weak  correlation  between  flow  depth  and 
the  standard  deviation  of  bed  elevation  was  noted 
Dune  front  counts  and  spectral  analyses  of  the 
temporal  records  showed  that  dune  crests  passed 
the  observation  point  every  2  to  5  min.  Dunes 
were  often  superposed  on  larger  bed  forms  with 
wave  periods  between  10  and  30  min.  Gradual 
changes  in  waveform  height  and  periodicity  oc- 
curred over  several  hours  during  storm  runoff. 
Ine  processes  of  dune  growth  and  decay  were 


both  time-dependent  and  affected  by  changes  in 
streamflow.  Rates  of  migration  for  typical  dunes 
were  estimated  to  be  3  cm/s,  and  dune  wave- 
lengths were  estimated  to  be  6  to  7  m.  (Author's 
abstract) 
W89-11259 


ESTIMATING  CONSTITUENT  LOADS. 

Geological  Survey,  Reston,  VA. 

T.  A.  Cohn,  L.  L.  DeLong,  E.  J.  Gilroy,  R  M 

Hirsch,  and  D.  K.  Wells. 

Water  Resources  Research  WRERAO,  Vol    25 

No.  5,  p  937-942,  May  1989.  6  fig,  1  tab,  19  ref 

Descriptors:  'Bed  load,  'Bottom  sediments, 
Model  studies,  'Regression  analysis,  'Sedimenta- 
tion, 'Load  distribution,  Statistical  models,  Statisti- 
cal methods,  Comparison  studies,  Sediment  trans- 
port, Model  testing. 

The  problem  of  retransformation  bias,  which  can 
arise  when  log  linear  regression  models  are  used  to 
estimate  sediment  or  other  constituent  loads,  has 
recently  been  addressed.  In  some  cases,  the  bias 
can  lead  to  underestimation  of  constituent  loads  by 
as  much  as  50  percent,  and  several  procedures 
have  been  suggested  for  reducing  or  eliminating  it 
However,  some  of  the  procedures  recommended 
tor  reducing  the  bias  can  actually  increase  it.  The 
bias  and  variance  of  three  procedures  that  can  be 
used  with  log  linear  regression  models  are  com- 
pared:  the  traditional   rating   curve  estimator    a 
modified   rating  curve  method,  and  a  minimum 
variance  unbiased  estimator  (MVUE).  Analytical 
derivations  of  the  bias  and  efficiency  of  all  three 
estimators  are  presented.  It  is  shown  that  for  many 
conditions,  the  traditional  and  the  modified  estima- 
tor can  provide  satisfactory  estimates.  However, 
other  conditions  exist  where  they  have  substantial 
bias  and  a  large  mean  square  error.  These  condi- 
tions  commonly   occur    when    sample   sizes   are 
small,  or  when  loads  are  estimated  during  high- 
flow  conditions.  The  MVUE,  however,  is  unbiased 
and  always  performs  nearly  as  well  or  better  than 
the  rating  curve  estimator  or  the  modified  estima- 
tor provided  that  the  hypothesis  of  the  log  linear 
model  is  correct.  Since  an  efficient  unbiased  esti- 
mator is  available,  there  seems  to  be  no  reason  to 
employ  biased  estimators.  (Author's  abstract) 
W89-11261 


EVALUATION  OF  A  LINEAR  BANK  EROSION 
EQUATION. 

Delaware  Univ.,  Newark.  Dept.  of  Geology 

J.  E.  Pizzuto,  and  T.  S.  Meckelnburg. 

Water  Resources  Research  WRERAO,  Vol    25 

No.  5,  p  1005-1013,  May  1989.  11  fig,  4  tab,  37  ref.' 

Descriptors:  'Erosion,  'Bed  load,  'Bottom  sedi- 
ments, 'Sediment  transport,  'Sedimentation, 
Bank  erosion,  'Erosion  rates,  Mathematical  equa- 
tions, Channel  erosion,  Flow  velocity,  Sedimenta- 
tion rates,  Dunes,  Performance  evaluation,  Maple 
trees. 

Field  surveys  and  aerial  photographs  were  used  to 
measure  the  rate  of  migration  of  a  bend  of  the 
Brandywine  Creek  near  Chadds  Ford,  Pennsylva- 
nia Velocities  near  the  bank  were  measured  in  the 
field  during  high  flows  and  also  estimated  by  solv- 
ing a  form  of  the  St.  Venant  equations.  Engineer- 
ing properties  of  the  bank  soils  and  the  spatial 
density  of  trees  growing  along  the  bank  were  also 
measured.  The  data  indicate  that  rates  of  bank 
migration  are  linearly  related  to  the  magnitude  of 
the  near-bank  velocity.  If  the  St.  Venant  equations 
are  used  to  estimate  the  near-bank  velocity  the 
data  also  suggest  that  erosion  rates  are  proportion- 
al to  the  near-bank  velocity  minus  the  reach-aver- 
aged velocity.  In  addition,  rates  of  bank  migration 
are  reduced  where  the  density  of  silver  maples 
(Acer  sacchannum)  is  high.  Boxelder  (Acer  ne- 
gundo)  and  white  ash  (Fraxinus  americana)  are 
also  found  along  the  bend,  but  these  species  do  not 
noticeably  influence  rates  of  bank  migration  (Au- 
thor's abstract) 
W89- 11267 


Oregon  State  Univ.,  Corvallis.  Dept.  of  Mathemat- 
ics. 

E.  Waymire. 
Water  Resources  Research  WRERAO    Vol    25 

^n'A,04!"!?3  May  1989-  8  ref-  ARO  grants' 
26220-GS  and  NSF  grant  DMS-8801466. 

Descriptors:  'Geomorphology,  'Drainage  pat- 
terns, 'Channel  flow,  'Networks,  'Hydrologic 
properties,  'Mathematical  studies,  Topology 
Noons  conjecture,  Mathematical  equations. 

Moon's  conjecture  is  solved  for  the  exact  asymp- 
totic formula  for  the  expected  length  of  the  longest 
path  in  Shreve's  random  network  for  large  magni- 
tude (source  number).  The  basic  reason  that  the 
earlier  results  cannot  completely  resolve  the  prob- 
lem of  determining  the  exact  asymptotic  formula 
for  the  expected  length  of  the  longest  path  of  a 
large  number  of  sources  in  the  topological  random 
network  model  of  Shreve  is  that  for  a  network 
with  random  link  lengths,  the  length  of  the  longest 
path  needs  to  coincide  with  the  path  having  the 
maximum  number  of  junctions.  The  problem  is 
resolved  by  showing  the  reverse  inequality  to  be 
asymptotically  true,  thus  settling  Moon's  conjec- 
ture in  the  affirmative.  An  application  of  a  general 
result  of  Kolchin  is  the  basis  for  the  proof  of  the 
resolution  to  the  problem.  (Friedmann-PTT) 
W89-11271 


CHANNEL  LENGTH-MAGNITUDE  FORMULA 
FOR  RANDOM  NETWORKS:  A  SOLUTION  TO 
MOON'S  CONJECTURE, 


PARTICLE  SIZE  ANALYSIS  OF  THE  SEDI- 
MENT SUSPENDED  IN  A  PROGLACIAL 
STREAM:  GLACIER  DE  TSIDJIORE  NOUVE 
SWITZERLAND. 

Worcester  Coll.,  Oxford  (England).  Dept.  of  Ge- 
ography. 

C.  R.  Fenn,  and  B.  Gomez. 

Hydrological  Processes  HYPRE3,  Vol  3  No  2  p 
123-135,   April/June    1989.   8  fig,    1    tab,   29   ref 

Descriptors:  'Glacial  streams,  'Particulate  matter, 
•Suspended  load,  'Bottom  sediments,  'Switzer- 
land, 'Sediment  distribution,  Sediment  concentra- 
tion, Precipitation,  Sedimentation,  Snowmelt 
Storm  runoff,  Silt. 

Hourly,  at-a-point  samples  of  suspended  sediment 
taken  from  the  outflow  stream  of  Glacier  de  Tsid- 
jiore  Nouve,  Switzerland,  over  a  60  day  sampling 
period  (n   =    1440)  are  shown  to  be  dominantly 
composed  of  silt-sized  particles.  Particle  size,  SEM 
and   XRD  analyses  indicate  a  subglacial  prove- 
nance for  the  suspended  sediment.  Temporal  vari- 
ations   in    particle    size    and    sorting    correspond 
poorly  to  fluctuations  in  water  discharge,  being 
dominated  by  erratic  hour-to-hour  fluctuations  and 
clockwise  hysteresis  over  diurnal  flow  events.  Ex- 
amination of  grain  size  and  sorting  dynamics  over 
snowmelt-related     and     icemelt-related     ablation 
events,  during  precipitation  events,  and  during  gla- 
cier drainage  events  enables  some  inferences  to  be 
drawn  regarding  sediment  source  areas  and  supply 
regimes.  It  is  concluded  that  although  the  bulk  of 
the  suspended  sediment  in  the  proglacial  stream  of 
Glacier  de  Tsidjiore  Nouvre  is  derived  directly 
from  subglacial  sources  (with  occasional  contribu- 
tions from  the  valley  train  during  rapid  snowmelt 
and  heavy  rainfall  periods),  a  portion  of  the  sus- 
pended   load    undergoes    intermittent    'flush-fall' 
transfer  through  the  proglacial  zone,  which  acts  as 
a  sediment  source  during  rising  flows  and  as  a  sink 
during  periods  of  waning  flow.  (Author's  abstract) 
W89- 11284 


RECENT  STROMATOLITES  IN  LAND- 
LOCKED  POOLS  ON  ALDABRA,  WESTERN 
INDIAN  OCEAN. 

Dundee  Univ.  (Scotland).  Dept.  of  Geology. 

C.  J.  R.  Braithwaite,  J.  Casanova,  T.  Frevert,  and 

B.  A.  Whitton. 

Palaeogeography  PPPYAB,  Vol.  69,  No.  3/4,  p 

145-165,  March  1989.  23  fig,  4  tab,  42  ref. 

Descriptors:  'Magnesium,  'Calcite,  'Geologic  for- 
mations, 'Mineral  water,  'Algae,  'Stromatolites, 
•Geochemistry,  'Geomorphology,  'Sedimentary 
petrology,  Calcium  compounds,  Water  chemistry, 
Porous  media,  Algae,  Madagascar. 
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Stromatolites   occurring  in   three  areas  of  land- 
locked pools  in  Aldabra  show  distinctive  morpho- 
logies, petrography  and  biological  characteristics 
related  both  to  water  chemistry  and  the  physical 
characteristics  of  sites.  They  are  formed  apparently 
by  indirect  precipitation  of  high-magnesium  calcite 
in  association  with  growths  of  cyanobacteria  and 
Cladophora.  The  three  contrasted  areas  are  domi- 
nated, by  Phormidium,  Lyngbya  and  Pleurocapsa, 
by  Entophysalis,  Lyngbya  and  Pleurocapsa,  and 
by  Pleurocapsa,  Dichothrix  sypsophila  and  Schi- 
zothrix,  reflecting  an  increasing  concentration  and 
increasing   dissolved   carbonate   activity   of  pool 
waters.   Centimeters  to  decimeters  of  carbonate 
encrustations  are  made  up  of  irregular  laminate 
columns,  porous  layered  coatings  of  planar  or  cer- 
ebroid  form  and  finely  laminate  branching  col- 
umns. Laminae  are  typically  alternations  of  dense 
and  porous  micrite.  Although  exclusively  associat- 
ed   with    cyanobacteria,    calcification    typically 
begins  several  millimeters  beneath  living  cells,  with 
few  examples  of  carbonate-coated  unicells  or  fila- 
ments. Micrite  consists  of  randomly  arranged  parti- 
cles of  varying  size,  products  of  sparse  homogene- 
ous nucleatin  followed  by  both  overgrowth  and 
dissolution.  Coarse  cements  of  contrasted  morpho- 
logies develop  within  internal  cavities,  resembling 
the  endostromatolites.  Chemical  data  indicate  that 
waters  in  all  three  pools  are  supersaturated  with 
respect  to  calcite.  This  is  adequate,  but  is  not  in 
itself  sufficient,  to  bring  about  precipitation  of  car- 
bonate, which  is  site-specific.  Cyanobacteria  are 
not  directly  calcified  but  metabolic  activities  may 
promote  precipitation  through  mechanisms  such  as 
extraction  of  C02(-)  or  by  generation  of  specific 
organic   molecules   that   promote   nucleation,   or 
colonies  may  provide  a  closed  passive  environment 
in  which  other  bacteria  or  inorganic   processes 
bring  about  crystallization.  The  precise  path  is  not 
known  but  the  reduction  of  possibilities  carries 
implications  both  for  the  accretion  of  other  stroma- 
tolites and  the  crystallization  of  carbonate  in  de- 
posits such  as  tufas.  (Author's  abstract) 
W89-11296 


HYDROGEOLOGIC  FACIES  MODELS  TO  DE- 
LINEATE LARGE-SCALE  SPATIAL  TRENDS 
IN  GLACIAL  AND  GLACIOFLUVIAL  SEDI- 
MENTS. 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

M.  P.  Anderson. 

Geological       Society      of      America      Bulletin 

BUGMAF,  Vol.  101,  No.  4,  p  501-511,  April  1989. 

8  fig,  1  tab,  98  ref.  NSF  Grant  no.  ECE-8420864. 

Descriptors:  *Geohydrology,  'Stratigraphy, 
•Sediments,  *Hydrologic  models,  *Glacial  sedi- 
ments, *Glaciohydrology,  Spatial  distribution, 
Geohydrology. 

Facies  models  are  used  to  construct  conceptual 
models  of  hydrogeological  facies  for  glacial- 
meltwater-stream  sediment  and  till.  These  hydro- 
geological  facies  models,  which  delineate  large- 
scale  trends  in  heteorogeneity,  are  appropriate  for 
use  in  designing  hydrogeologic  field  tests  and  for 
estimating  input  to  regional  ground-water  flow  and 
transport  models.  Meltwater-stream  sediment  in- 
cludes outwash  and  stratified  ice-contact  deposits. 
The  outwash  hydrogeologic  facies  consists  of  a 
sheet  of  alluvium  that  becomes  finer  in  the  down- 
gradient  direction.  The  proximal  section  of  the 
outwash  deposit  consists  of  intersecting  sheets  of 
gravel  interbedded  with  thin  deposits  of  sand.  The 
medial  section  is  characterized  by  interbedded 
sheets  of  sand  and  gravel.  The  distal  portion  con- 
sists of  sand  and  finer  material.  Hydraulic  conduc- 
tivity for  these  hydrogeologic-facies  assemblages 
will  depend  on  site-specific  conditions  and  can  be 
estimated  mathematically.  Each  facies  is  treated  as 
a  homogeneous,  aniostropic  hydrogeologic  unit. 
The  models  conceptualize  the  hydrogeologic  rela- 
tionships among  facies  and  illustrate  one  method  of 
converting  the  apparent  chaos  in  nature  into  an 
orderly  system  that  can  be  used  scientifically  and 
modelled  mathematically.  The  principles  used  to 
create  conceptual  models  of  hydrogeologic  facies 
for  these  types  of  sediment  can  be  extended  to 
other  sedimentary  environments.  It  should  be  rec- 
ognized that  such  models  do  not  address  the  small- 
scale    heterogeneity    present    within     individual 


facies.  However,  hydrogeologic-facies  models  will 
be  useful  to  those  involved  in  construction  of  re- 
gional groundwater  flow  and  transport  models  and 
to  those  involved  in  stochastic  analysis  of  ground- 
water systems.  (Author's  abstract) 
W89-11302 

DISTRIBUTION  OF  DEPTH  OF  OVERLAND 
FLOW  ON  DESERT  HILLSLOPES  AND  ITS 
IMPLICATIONS  FOR  MODELING  SOIL  ERO- 
SION. 

State  Univ.  of  New  York  at  Buffalo.   Dept.  of 

Geography. 

A.  D.  Abrahams,  A.  J.  Parsons,  and  S.  H.  Luk. 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  1/ 

2,  p  177-184,  March  30,  1989.  2  fig,  2  tab,  12  ref. 

NATO  grant  RG.  85/0066. 

Descriptors:  *Overland  flow,  'Slopes,  'Erosion, 
•Model  studies,  *Deserts,  *Soil  erosion,  Slopes, 
Detachment  capacity,  Water  depth,  Flow  detach- 
ment. 

Data  collected  during  field  experiments  on  hills- 
lopes  in  southern  Arizona  reveal  that  the  depth  of 
overland  flow  in  intertill  areas  can  be  approximat- 
ed by  a  negative  exponential  distribution.  Soil  ero- 
sion over  the  greater  part  of  most  hillslopes  is 
equal  to  a  detachment  capacity.  Flow  detachment 
in  interrill  area  is  generally  modeled  using  a  Du 
Boys  type  equation  in  which  shear  stress  is  calcu- 
lated using  the  mean  depth  of  flow.  It  is  shown 
that  using  the  mean  depth  rather  than  the  distribu- 
tion of  depth  can  result  in  the  severe  underestima- 
tion of  flow  detachment.  Insofar  as  the  exponential 
density  of  the  mean  depth  is  characterized  by  a 
single  parameter  that  is  the  reciprocal  of  the  mean, 
a  knowledge  of  the  mean  depth  is  all  that  is  needed 
to  specify  the  distribution.  Utilization  of  the  depth 
distribution  rather  than  the  mean  depth  does  not 
require  any  additional  information,  yet  it  yields 
much  more  accurate  estimates  of  flow  detachment 
and  soil  erosion  in  interrill  areas.  (Author's  ab- 
stract) 
W89-11381 


HEAVY  METALS  IN  SEDIMENTS  OF  THE 
INNER  SHELF  OF  THE  BEAUFORT  SEA, 
NORTHERN  ARCTIC  ALASKA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-11388 


EFFECTS  OF  STREAM  ORDER  AND  SEASON 
ON  MINERALIZATION  OF  C(14)-PHENOL  IN 
STREAMS. 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11416 


STATIC   EQUILIBRIUM   BAYS:   NEW   RELA- 
TIONSHIPS. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-11470 


APPLICATIONS  OF  HEADLAND  CONTROL. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

J.  R.  C.  Hsu,  R.  Silvester,  and  Y.  Xia.    ' 

Journal  of  Waterway,   Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED4,  Vol.  115,  No.  3,  p 

299-310,  1989.  11  fig,  35  ref. 

Descriptors:  *Bays,  *Coastal  zone  management, 
'Geomorphology,  *Beach  erosion,  Crenulate- 
shaped  bays,  Wave  action,  Wave  direction,  Head- 
land control,  Shore  protection,  Littoral  drift, 
Check  structures,  Nearshore  processes,  Equilibri- 
um. 

Crenulate-shaped  bays  are  ubiquitous,  with  a  large 
spectrum  of  sizes  on  coasts,  enclosed  seas,  lakes, 
and  rivers.  They  exist  where  waves  arrive  persist- 
ently from  an  oblique  direction  to  the  general 
coast.  They  are  nature's  way  of  maintaining  beach- 
es that  are  in  dynamic  or  static  equilibrium.  This 


phenomenon  can  be  utilized  to  retain  beaches  in 
locations  where  erosion  was  previously  encoun- 
tered. This  process  has  been  termed  'headland  con- 
trol' which  involves  letting  nature  carry  out  coast 
protection  through  the  effective  means  of  an  off- 
shore bar  from  the  beach  berm.  Headland  control 
can  be  used  to  stabilize  straight,  bayed,  or  convex 
coasts,  reducing  or  even  stopping  littoral  drift 
where  required  and  still  bypassing  sediment  down- 
coast.  The  shape  and  orientation  of  headlands  can 
be  chosen  to  reduce  the  cost  of  structures  by 
having  beaches  form  in  front  of  them.  Wave  cli- 
mates determined  at  any  location  for  headland 
control  should  account  for  storm  wave  direction  as 
well  as  swell  incidence.  In  the  case  of  inland  seas, 
where  swell  is  minimal,  the  normal  passage  of 
cyclones  should  be  known  in  order  to  assess  pre- 
dominant wave  direction.  (See  also  W89- 11470) 
(White-Reimer-PTT) 
W89- 11471 


MATHEMATICAL  MODELING  OF  FLUVIAL 
SAND  DELIVERY. 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 

H.  H.  Chang,  and  D.  Stow. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED4,  Vol.  115,  No.  3,  p 
311-326,  1989.  12  fig,  2  tab,  13  ref.  NOAA  National 
Sea  Grant  College  Program,  Dept.  of  Commerce 
Grant  NA85AA-D-SG140,  Project  No.  R/CZ-79. 

Descriptors:  *Fluvial  sediments,  *Sand,  'Sediment 
transport,  'Channel  erosion,  'Scour,  'Model  stud- 
ies, 'Sediment  yield,  'Mathematical  models,  Ero- 
sion, Deposition,  Channel  morphology,  Santa 
Clara  River,  Gravel. 

The  delivery  and  yield  of  coarse  sediment  (sand 
and  gravel)  in  the  Santa  Clara  river  have  been 
studied  through  mathematical  modeling  of  spatial 
and  temporal  variations  of  sediment  characteristics 
for  time-dependent  fluvial  process-response.  The 
interactive  effects  on  sediment  yield  due  to  sand 
and  gravel  mining,  a  major  grade-control  struc- 
ture, and  the  dams  in  the  drainage  basin  are  inte- 
grated in  the  mathematical  modeling.  The  simula- 
tion results  are  useful  for  identifying  river  reaches 
subject  to  potential  erosion  and  deposition.  They 
are  also  useful  for  obtaining  mean  annual  yields  at 
different  river  locations.  The  mean  annual  yield 
computed  for  the  most  seaward  cross  section  is 
representative  of  the  mean  annual  delivery  to  the 
coast.  The  study  illustrates  how  scour  and  fill  of 
the  channel  bed  are  accompanied  by  significant 
changes  in  channel  width,  which  may  contribute 
significantly  to  sediment  storage.  Thus,  sediment 
yield  can  be  quantified  by  an  erodible-boundary 
mode,  as  opposed  to  an  erodible-bed  model.  (Au- 
thor's abstract) 
W89- 11472 


OHIO  RIVER  BANK  EROSION -TRAFFIC  EF- 

FFfTS 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 

D.  J.  Hagerty,  and  M.  J.  Hagerty. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED4,  Vol.  115,  No.  3,  p 

404-408,  1989.  1  fig,  1  tab,  10  ref. 

Descriptors:  'Wave  wash,  'Ohio  River,  'Bank 
erosion,  'Stream  banks,  Navigable  rivers,  Barges, 
Traffic  effects,  Vegetation,  Bank  stabilization, 
Navigation,  Riparian  vegetation,  Land  classifica- 
tion, Correlation  analysis. 

In  1986,  more  than  700  miles  of  Ohio  River  banks 
were  reevaluated  using  the  same  techniques  em- 
ployed in  1978  and  in  other  bank-condition  sur- 
veys. In  the  condition  surveys,  bare  eroded  banks 
more  than  40  ft  wide  or  more  than  4  ft  high  were 
classified  as  'high  eroded'  while  bare  banks  0-4  ft 
high  or  less  than  40  ft  wide  were  classed  as  'low 
eroded.'  If  the  bank  was  covered  with  vegetation 
to  the  water's  edge,  it  was  'vegetated.'  The  banks 
in  all  the  reaches  of  the  river  studied  appeared  less 
eroded  in  1986  than  in  1978.  Traffic  volume  was 
evaluated  to  determine  any  correlation  with  the 
changes  in  bank  conditions.  The  number  of  barges 
per  tow  increased  slightly  from  1978  to  1986  as  a 
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result  of  increase  in  average  horsepower  of  Ohio 
River  tow-boats,  and  the  number  of  tow  passages 
increased  much  as  did  overall  tonnage.  No  change 
in  average  speed  occurred.  Taken  together  with 
information  obtained  in  previous  studies,  the  data 
indicate  that  there  was  little  perceptible  impact  of 
changes  m  in-channel  traffic  volume  on  Ohio 
River  bank  erosion/instability.  This  information 
indicates  that  Ohio  River  banks  became  more 
stable  during  a  time  interval  when  in-channel  traf- 
fic increased  rather  significantly.  (See  also  W89- 
1 1475)  (White-Reimer-PTT) 
W89- 11474 


EVALUATION  OF  NAVIGATION  DAM  EF- 
FECTS  ON  RIVERBANKS. 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering 
D.  J.  Hagerty,  R.  A.  Linker,  and  D.  A.  Beatty. 
Journal  of  Waterway,   Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED4,  Vol.  1 15,  No  3  p 
399-403,  1989.  2  fig,  1  tab,  9  ref.  P 

Descriptors:  *Dam  effects,  *Bank  erosion,  *Stream 
banks,  'Navigable  rivers,  Ohio  River,  Dams,  Ri- 
parian vegetation,  Kentucky. 

In  1981,  construction  of  a  navigation  dam  was 
completed  near  Smithland,  KY.  Surveys  of  the 
river  banks  provided  information  on  bank  appear- 
ance for  time  periods  both  before  and  after  the 
pool  was  raised.  The  changes  in  the  appearances  of 
the  river  banks  which  had  taken  place  from  one 
inspection  trip  to  the  next  were  attributable  to 
permanent  inundation,  to  differences  in  river  stage 
and  to  differences  in  seasonal  vegetative  cover  at 
times  of  the  inspections.  Direct  comparisons  be- 
tween data  for  inspections  made  before  the  pool 
raise  and  after  the  pool  raise  show  no  indication 
that  the  Smithland  Dam  pool  raise  caused  any 
increase  in  erosive  activity  on  the  river  banks 
within  four  years  after  pool  raise.  Riparian  vegeta- 
tion may  provide  short-term  resistance  to  erosive 
action,  and  conditions  may  change  to  show  more 
bare  bank  after  1984.  Additional  inspections  will  be 
made  to  assess  long-term  impacts.  (See  also  W89- 
1 1474)  (Author's  abstract) 
W89- 11475 


SEDIMENT  LOADS  IN  THE  VENTURA  RIVER 
BASIN,    VENTURA    COUNTY,    CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

B.  R.  Hill,  and  C.  E.  McConaughy. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225-  paper 
copy  $4.50,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4149,  1988  23d  5 
fig,  7  tab,  39  ref.  F' 

Descriptors:  'Sediment  discharge,  'Sediment 
transport,  'Bed  load,  'Ventura  River,  'California, 
Suspended  sediments,  Ventura  County. 

To  estimate  the  replenishment  of  beach  sands  by 
fluvial  transport  from  the  Ventura  River,  Califor- 
nia sediment  data  collected  during  a  12-year  period 
(1969-81)  were  used  to  develop  relations  between 
bedload  and  coarse-suspended-sediment  loads  and 
streamflow.  These  relations  were  used  to  calculate 
coarse-sediment  and  total-sediment  loads  from  the 
Ventura  River,  and  to  assess  the  effects  of  major 
storms  on  sediment  transport.  Sediment  data  col- 
lected on  an  unregulated  tributary  over  a  12-year 
period  were  used  to  assess  effects  of  dam  construc- 
tion on  sediment  loads  and  to  identify  major  sedi- 
ment source  areas  in  the  Ventura  basin.  Total- 
sediment  load  from  the  Ventura  River  for  the  12 
years  of  data  collection  was  12,800,000  tons  of 
which  5,100,000  tons,  or  40%,  consisted  of  coarse 
material  potentially  available  for  replenishment  of 
uj  Sa"dS'  SusPended-sediment  transport  was 
the  dominant  process  supplying  sediment  to  the 
coast,  accounting  for  more  than  98%  of  the  coarse- 
sediment  load.  Higher  streamflows  carried  propor- 
tionately more  coarse-suspended  sediment  than 
low  flows.  Major  storm  events  transported  more 
than  96%  of  both  total-sediment  and  course-sedi- 
ment annual  loads  during  three  high-flow  years 
The  sequence  of  storm  events  may  influence 
storm-period  sediment  transport,  as  sediment  re- 


moved rapidly  during  high  flows  is  gradually  re- 
plenished by  hillslope  processes.  The  sediment 
yield  of  the  unregulated  part  of  the  basin  was 
higher  than  that  of  the  regulated  part.  Consider- 
ation of  the  trap  efficiencies  of  reservoirs  in  the 
basin,  however,  indicates  that  actual  yields  may  be 

nf^L  '"  areas  affected  by  impoundments. 
(USGS) 

W89- 11491 


SEDIMENT  BUDGET  FOR  A  SMALL  AGRI- 
CULTURAL  WATERSHED. 

Division  of  Reactor  Research  and  Development 
(AEC),  Washington,  DC. 
K.  A.  McGeehan. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  22,  No.  3,  p  14-19,  May-June 
1989.  9  fig,  7  ref. 

Descriptors:  'Sediment  yield,  'Agricultural  water- 
sheds, 'Bank  erosion,  'Susquehanna  River  Basin 
Gully  erosion,  Chesapeake  Bay,  Banks,  Gullies' 
Overland  flow,  Erosion,  Rill  erosion,  Storms. 

The  sediment  budget  was  calculated  for  streams  of 
the  lower  Susquehanna  basin,  an  agricultural  wa- 
tershed. Net  aggradation  or  degradation  and 
changes  in  position  of  the  stream  bank  were  calcu- 
lated and  discharge  and  sediment  yield  monitored 
for  five  stations.  Two  different  methods,  the  indi- 
vidual storm  budget  and  the  annual  sediment 
budget,  produced  similar  conclusions.  In  both 
cases,  bank  erosion  was  found  to  contribute  more 
than  50%  of  the  total  sediment  yield  of  the  stream 
The  source  of  the  rest  of  the  sediment  is  primarily 
nil  and  gully  erosion  of  saturated  areas  near  the 
stream  channel.  Bank  erosion  rates  are  high 
throughout  the  watershed,  but  highest  in  the  lower 
reaches  of  the  watershed  where  the  banks  are 
highest.  Gully  erosion  is  highest  in  the  flatter  parts 
of  the  upper  section  of  the  watershed  where  there 
are  many  saturated  areas  near  the  stream.  The 
stream  channel  is  currently  eroding  more  sediment 
from  stream  bank  sources  than  it  did  in  the  time 
period  prior  to  agricultural  development.  Sediment 
from  agricultural  erosion  was  deposited  in  topo- 
graphic lows  on  the  hillslopes,  particularly  in  the 
upper  part  of  the  watershed,  resulting  in  a  flatten- 
ing of  the  landscape  and  the  development  of  satu- 
rated areas  during  storms.  (Doria-PTT) 
W89- 11504 


SOLUTIONS  TO  PROBLEMS  IN  ENUMERAT- 
ING SEDIMENT  BACTERIA  BY  DIRECT 
COUNTS. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5A 
W89- 11509 


DIATOM  ASSEMBLAGES  ASSOCIATED  WITH 
SEDIMENT  IN  OGRYUDEUNG  SAND  BAR  OF 
THE  NAGDONG  RIVER  ESTUARY,  KOREA. 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  2L 
W89-11586 


ACCOUNT  OF  THE  HISTORY,  FLORA  AND 
VEGETATION  OF  NATURE  RESERVE  HET 
MOLENVEN',  PROVINCE  OF  OVERIJSSEL 
THE  NETHERLANDS, 

Amsterdam  Univ.  (Netherlands).  Hugo  de  Vries 

Lab. 

For  primary  bibliographic  entry  see  Field  21 

W89-11604 


FORMATION  PROCESSES  OF  LACUSTRINE 
DELTA-AN  EXAMPLE  FROM  ECHI  RrVER 
DELTA,  LAKE  BIWA--1.  RECENT  SEDIMEN- 
TARY ENVIRONMENTS. 

Geological   Survey  of  Japan,  Tsukuba.   Environ- 
mental Geology  Dept. 
Y.  Miyata,  T.  Yamamura,  Y.  Kodato,  and  S. 
Tokuhashi. 

Journal  of  the  Geological  Society  of  Japan 
CHTZA5,  Vol.  95,  No.  3,  p  209-225,  March  1989. 
16  fig,  39  ref.  English  summary. 


Descriptors:  'Lakes,  'Fluvial  sediments,  'Geo- 
morphology,  'Sedimentation,  'Deltas,  'Sediment 
transport,  'Japan,  'River  mouth,  Sand,  Mud  flats 
Storms,  Waves,  Floods,  Sandbars,  Density  cur- 
rents. 

The  Echi  River  which  discharges  into  Lake  Biwa 
has  built  a  lacustrine  cuspate  delta  with  a  subaerial 
area  of  about  2  sq  km.  The  foreset  of  the  suba- 
queous part  of  the  delta  is  13  m  high  and  inclines  at 
1  to  5  degrees.  The  nearshore  zone  of  the  delta 
(shallower  than  3  m)  is  about  400  m  wide  and 
repeated  longshore  bars  are  formed  on  the  north 
C°aft'rThe  foreset  sl°Pe  of  'he  delta  is  covered 
with  fair  weather  mud  with  storm  sand  intercala- 
tions, which  become  finer  downslope.  Offshore 
muddy  sediments  are  ill-bedded  and  composed 
mainly  of  terrigenous  mud  and  microorganisms 
(mostly  diatoms).  Floods  and  wave  actions  play 
major  roles  on  the  deltaic  sedimentation.  Among 
sediments  supplied  by  floods,  sandy  fractions  settle 
down  near  the  mouth,  while  muddy  fractions  are 
kept  in  suspension  and  widely  dispersed.  Sandy 
sediments  of  the  river  mouth  are  transported  later- 
ally along  the  coast  forming  longshore  bars,  and 
are  frequently  put  into  suspension  by  monsoonal 
wind  waves.  Storm  waves  and  surges  are  more 
effective  in  carrying  the  nearshore  sediment  to  the 
delta  slope  and  offshore.  Density  or  turbidity  cur- 
rents are  also  expected,  but  they  have  not  been 
confirmed  yet.  On  the  slope  of  15  to  50  m  depth 
where  the  sediment  accumulation  is  limited,  char- 
acteristic large  mud  ripples  are  formed  parallel  to 
the  depth  contours.  On  this  slope,  some  kind  of 
deep  water  agitation  is  also  expected.  (Author's 
abstract) 
W89-11614 


LAG-TIME  ROUTING  OF  SUSPENDED  SEDI- 
MENT CONCENTRATIONS  DURING  UN- 
STEADY  FLOW. 

Maryland  Univ.,  College  Park.  Dept.  of  Geogra- 
phy. 

W.  A.  Marcus. 

Geological  Society  of  America  Bulletin 
BUGMAF,  Vol.  101,  No.  5,  p  644-651,  May  1989 
8  fig,  7  tab,  18  ref. 

Descriptors:  'Flood  routing,  'Sediment  concentra- 
tion, 'Unsteady  flow,  'Routing,  'Sediment  trans- 
port, 'Flood  waves,  'Stream  discharge,  'Suspend- 
ed sediments,  Mathematical  models,  Storms,  Big- 
horn River,  Seasonal  variation. 

The  different  velocities  of  flood  waves  and  stream 
flow  can  be  a  major  control  on  the  relation  of 
stream  discharge  to  suspended  sediment  concentra- 
tions. Flood  waves  move  downstream  faster  than 
the  flow  velocity,  thus  leaving  the  original  flood- 
waters  and  their  entrained  sediments  lagging  in- 
creasingly farther  behind  with  increasing  distance 
downstream.  This  process  can  be  modeled  by  rout- 
ing the  changes  in  discharge  at  the  flood-wave 
celerity,  while  routing  the  sediments  at  the  flow 
velocity.  Testing  of  this  model  using  data  previous- 
ly collected  for  the  Bighorn  River,  Wyoming  and 
Montana,  indicates  that  differences  in  flood-wave 
and  flow  velocity  can  explain  a  large  portion  of  the 
downstream  variations  in  the  relation  of  discharge 
to  concentration  through  time.  The  routing  model 
results  suggest  that  one  explanation  of  seasonal  and 
storm-period  variations  in  at-a-station  sediment 
rating  curves  may  be  seasonal  changes  in  the  dis- 
tance to  sediment  sources.  Possible  reasons  for 
variations  in  sediment  concentration  not  accounted 
for  by  the  model  include:  (1)  settling  of  suspended 
sediments  and/or  suspension  of  bed-material  sedi- 
ments; (2)  unmonitored  tributary  inputs;  and  (3) 
dispersion  and  diffusion.  (Author's  abstract) 
W89- 11636 


BUFFER    EFFECT   OF   A    WIDE    RIVERBED 
SECTION  ON  SEDIMENT  DISCHARGE. 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Forest- 
ry 

F.  Nakamura. 

Journal  of  the  Faculty  of  Agriculture  Hokkaido 
University  JFAGAI,  Vol.  64,  No.  1,  p  56-69 
March  1989.  10  fig,  11  ref.  Ministry  of  Education, 
Science     and     Culture     Grant-in-Aid     61760117, 
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62760109. 

Descriptors:  'Sediment  discharge,  'Sediment 
transport,  'Streambeds,  *River  beds,  Channel  mor- 
phology, Sedimentation,  Bed  load,  Channel  stor- 
age, Flood  peak,  Simulation,  Sediment  concentra- 
tion, Bedrock. 

Sediment  storages  in  a  river  channel  are  typically 
observed  at  the  foot  of  hillside  slopes  and  where 
the  river  morphology  changes,  such  as  a  sinuous 
river  section,  a  wide  section  of  river,  and  a  junc- 
tion with  tributaries.  A  wide  section  of  sediment 
storage,  and  its  effects  on  sediment  discharge,  was 
studied.  The  actual  channel  morphology  observed 
in  the  wide  sections  were  complex  due  to  frequent 
channel    migrations.    The    maximum    age,    total 
amount,  and  residence  time  of  flood-pain  deposits 
were  evaluated  for  the  wide  and  narrow  sections 
of  the  Usubetsu  River.  This  comparison  indicated 
that  the  wide  section  has  stored  a  large  amount  of 
sediment  as  flood-plain  deposits,  which  result  in  a 
long  residence  time  of  sediment.  Experiments  and 
numerical  simulations  were  carried  out  to  estimate 
the  effects  of  a  wide  section  on  sediment  discharge 
in  two  cases.  The  first  case  assumed  a  period  of 
days  that  contained  one  peak  of  discharge,  while 
the  second  case  assumed  a  period  as  long  as  a 
hundred  years,  during  which  several  tens  of  floods 
had    occurred.    An    important    characteristic    of 
mountain  rivers  is  that  there  is  a  difference  be- 
tween the  volumes  of  sediment  production  and 
potential  transport.  In  experiments  and  simulations, 
therefore,  the  influx  volume  was  changed  accord- 
ing to  the  conditions  of  sediment  accumulation  in 
the  upper  production  reach.  The  experiments  dem- 
onstrated that  the  wide  section  served  to  store 
sediment  when  a  large  volume  of  bed  load  was 
transported,  and  served  to  flush  it  out  when  trans- 
port rate  had  decreased.  The  results  of  simulations, 
comparing  the  effects  of  the  wide  and  uniform 
sections,  showed  that  the  wide  section  functions  as 
a  buffer  zone,  reducing  the  variances  of  sediment 
discharge  and  lowering  the  maximum  discharge 
rate.  It  was  clarified  that  this  buffer  effect  was 
determined   by   the   upstream   area   of  reference 
points  created  by  bedrocks.   (Author's  abstract) 
W89-11661 


revetment  works  to  protect  the  toe-slopes  at  sensi- 
tive sites.  Since  scour  releases  can  be  planned  with 
greater  flexibility  than  major  water  resource  re- 
leases, indications  are  that  they  should  be  made  'on 
the  back  of  natural  high  flows  although  sensitive 
sites  may  require  protection.  (Author's  abstract) 
W89- 11700 


RESPONSES  OF  THE  SEDIMENT  SYSTEM  OF 

A  REGULATED  RIVER  TO  A  SCOUR  VALVE 

RELEASE:  LLYN  CLYWEDOG,  MID-WALES, 

U.K.  ,     .  , 

Institute  of  Hydrology,  Powys  (Wales).   Fluvial 

Geomorphology  Unit. 

G.  J.  L.  Leeks,  and  M.  D.  Newson. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.   3,  No.    1-4,   p  93-106,  Jan-Apr 

1989.  7  fig,  2  tab,  22  ref. 

Descriptors:  'Sediment  discharge,  'Wales,  'Ero- 
sion control,  'Regulated  flow,  'Reservoir  releases, 
•Suspended  sediments,  Bed  load,  Bank  erosion, 
Scour  valves,  Sediment  transport,  Flood  flow, 
Channel  morphology. 

In  March  1985,  engineering  tests  of  scour  valves  at 
the  base  of  the  Llyn  Clywedog  regulating  reser- 
voir resulted  in  a  controlled  peak  release  discharge 
of  53  cu  m/s  into  regulated  reaches  of  the  upper 
Severn.  To  exploit  this  unusual  opportunity,  simple 
monitoring  systems  were  set  up  within  the  first  50 
km  downstream  to  assess  the  morphological  effects 
on  bed  and  banks  and  the  movement  of  bed  and 
suspended  sediments.  The  interpretation  of  sus- 
pended sediment  transport  patterns  became  the 
major  analytical  task  following  the  release,  since 
bedload  and  morphological  impacts  were  minimal. 
In  comparison  with  natural  floods,  the  scour  valve 
release  exhibited  suspended  sediment  concentra- 
tions usually  associated  with  a  five-year  event,  but 
with  a  complex  time  and  space  pattern  resulting 
from  the  release  strategy.  This  was  due  to  the 
complex  ramping  up  of  the  water  discharge  and 
the  supply  of  sediments  from  the  bank  collapse 
upstream,  in  addition  to  material  derived  directly 
via  the  scour  valves,  from  the  reservoir.  The  bank 
collapse  presented  no  structural  danger;  however, 
it  did  represent  a  major  contribution  to  stream 
sediment  load.  Therefore,  in  streams  which  are  not 
as  resistant  to  erosion  as  the  rocky  channel  of  the 
Clywedog,  it  is  desirable  to  consider  the  use  of 


ASSESSMENT  OF  BED  LOAD  SEDIMENT 
TRANSPORT  FORMULAE  FOR  GRAVEL  BED 
RIVERS, 

Oxford  Univ.  (England).  Geography  School. 
B.  Gomez,  and  M.  Church. 

Water  Resources  Research  WRERAO,  Vol.  25, 
No.  6,  p  1161-1186,  June  1989.  7  fig,  8  tab,  107  ref. 

Descriptors:  'Bed  load,  'Bed-load  discharge, 
•Sediment  transport,  'Mathematical  equations, 
Comparison  studies,  Performance  evaluation, 
Equilibrium  sediment  transport,  Stream  power, 
Hydraulic  data. 

The  performance  was  tested  of  12  bedload  sedi- 
ment transport  formulae  developed  for  use  in 
gravel  bed  channels.  The  formulae  are  applied  to 
in  the  manner  intended  by  their  originators.  To  this 
end,  the  test  data  are  restricted  to  those  obtained  in 
approximately  steady  flow  when  the  material  in 
motion  was  similar  to  that  present  on  the  bed;  that 
is,  transport  was  not  size  selective.  This  represents 
the  nearest  approach  to  'equilibrium  sediment 
transport'  that  can  be  realized  with  available  data. 
Four  sets  of  river  data  and  three  sets  of  flume  data 
were  chosen  for  the  test,  covering  a  range  of  eight 
orders  of  magnitude  in  unit  bed  load  transport  rate. 
The  test  data  were  not  used  in  the  development  of 
the  formulae.  The  analysis  separates  mean  bias  and 
local  bias.  No  formula  performs  consistently  well. 
Limitations  of  the  test  data,  the  constraints  im- 
posed by  an  operationally  realistic  test,  and  reasons 
based  on  the  physics  of  the  transport  phenomena 
all  may  account  for  this.  To  estimate  the  magni- 
tude of  transport  with  limited  hydraulic  informa- 
tion, stream  power  equations  should  be  used  be- 
cause they  provide  the  most  straightforward  scale 
correlation  of  the  phenomenon.  In  particular,  the 
approach  of  Bagnold  deserves  further  study.  When 
local  hydraulic  information  is  available,  a  formula 
should  be  selected  that  is  sensitive  to  bed  state  or 
grain  size  distribution  and,  in  this  context,  the 
formulae  of  Einstein,  Parker,  and  Ackers-White 
Day  bear  continued  examination.  (Author's  ab- 
stract) 
W89-11759 

SEDIMENT  TRANSPORT  AND  RESULTING 
DEPOSITION  IN  SPAWNING  GRAVELS, 
NORTH  COASTAL  CALIFORNIA. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

TFT  isle 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  6,  p  1303-1319,  June  1989.  14  fig,  4  tab,  50  ref. 

Descriptors:  'California,  'Streambeds,  'Sedimen- 
tation, 'Aquatic  habitats,  Fish  eggs,  Spawning, 
Storm  runoff,  Gravel,  Bed-load  discharge,  Inter- 
stice, Spatial  variation,  Temporal  variation,  Scour. 

Incubating  salmonid  eggs  in  streambeds  often  are 
threatened  by  deposition  of  fine  sediment  within 
the  gravel.  To  relate  sedimentation  of  spawning 
gravel  beds  to  sediment  transport,  infiltration  of 
fine  sediment  (<  2  mm  in  diameter)  into  clean 
gravel  beds,  bed  material  distributions,  scour-fill 
depths,  and  sediment  transport  during  10  storm 
flow  events  were  measured  in  three  streams  in 
north  coastal  California.  Although  suspended  sedi- 
ment comprised  most  (75-94%)  of  the  clastic  load 
during  storm  flows,  bed  load  material  (0.25-2  mm) 
accounted  for  most  (70-80%)  of  the  fine  sediment 
accumulated  in  experimental  gravel  implanted  in 
the  streambeds.  Sand  trapped  in  the  interstices  of 
the  top  several  centimeters  formed  a  seal  that 
impeded  deeper  deposition  of  very  fine  sand  and 
finer  material.  The  seal  was  responsible,  at  least  in 
part,  for  a  decrease  in  the  rate  of  fine-sediment 
accumulation  with  increasing  cumulative  bed  load 
transport.  Areas  of  the  streambeds  commonly 
scoured  or  filled  0. 1  m  or  more  during  storm  flows, 
and  thus  scour  and  fill  commonly  created  a  sandy 


layer  at  least  as  thick  as  the  seal  formed  by  sedi- 
ment infiltration.  Scour  could  erode  eggs  laid  in 
the  bed  and  expose  deeper  levels  of  the  bed  to 
infiltration  by  fine  sediment,  but  at  the  same  time 
could  allow  fine  sediment  to  be  winnowed  away. 
Great  temporal  and  spatial  variation  in  sedimenta- 
tion in  these  streams  suggests  that  individual 
storms  of  moderate  size  pose  a  threat  to  eggs  in 
many,  but  not  all,  areas  selected  by  fish  for  spawn- 
ing. (Author's  abstract) 
W89-11771 


NEW  METHOD  FOR  ESTIMATING  FUTURE 
RESERVOIR  STORAGE  CAPACITIES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
K.  P.  Singh,  and  A.  Durgunoglu. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
2,  p  263-274,  April  1989.  3  fig,  4  tab,  7  ref. 

Descriptors:  'Reservoir  silting,  'Reservoir  stor- 
age, 'Water  supply,  'Water  management,  'Sedi- 
mentation, Model  studies,  Sediment  transport,  Res- 
ervoirs, Dam  design. 

A  new  method  has  been  developed  for  estimating 
future  reservoir  storage  capacities,  allowing  for 
sediment  deposition  and  compaction.  Reservoir 
sedimentation  surveys  for  117  reservoirs,  conduct- 
ed by  the  Illinois  State  Water  Survey  over  the  past 
60  years,  were  used  to  determine  regional  con- 
stants (K)  to  represent  the  severity  of  sediment 
deposition  in  the  reservoirs.  More  than  half  of  the 
82  water  supply  reservoirs  investigated  had 
records  of  reservoir  sedimentation  surveys,  and 
their  K  values  were  calculated  by  using  remaining 
non-surveyed  water  supply  reservoirs  were  esti- 
mated from  the  regional  distribution  of  the  K 
values.  Other  important  factors  considered  in  the 
estimation  of  future  reservoir  storage  capacities  are 
the  trap  efficiency  of  the  reservoirs  and  the  varia- 
tion of  density  of  sediment  deposits  due  to  compac- 
tion. The  model  can  also  be  used  for  analyzing  the 
economics  of  alternatives  sites  and  of  design  fea- 
tures that  can  be  incorporated  in  dams  for  reducing 
reservoir  sedimentation.  (Author's  abstract) 
W89-11787 


COMPARISON  OF  METHODS  OF  ESTIMAT- 
ING MEAN  WATERSHED  SLOPE, 

Stephen  F.  Austin  State  Univ.,  Nacogdoches,  TX. 

School  of  Forestry. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-11794 

DIAGENESIS  OF  ORGANIC  MATTER  IN 
GEORGIA  SALT  MARSHES. 

Carnegie  Institution  of  Washington,  DC.  Geo- 
physical Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-11809 

NEWPORT  NEWS  CHANNEL  DEEPENING 
STUDY,  VIRGINIA:  NUMERICAL  MODEL  IN- 
VESTIGATION. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W89- 11904 

ESTIMATE  OF  THE  OCCURRENCE  AND  DIS- 
TRIBUTION OF  TOXICANTS  IN  STREAMBED 
SEDIMENTS  OF  THE  SUSQUEHANNA  RIVER 
SYSTEM. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12101 

INLET  HYDRAULICS  AT  GREEN  HARBOR, 
MARSHFIELD,  MASSACHUSETTS. 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-12106 
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FLUSHING  AND  SCOURING  FLOWS  FOR 
HABITAT  MAINTENANCE  IN  REGULATED 
STREAMS. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Water  Regulations  and  Standards. 
For  primary  bibliographic  entry  see  Field  4A. 
W89-12109 


GLACIATED  COASTS. 

Boston  Univ.,  MA.  Dept.  of  Geology. 
Academic    Press,    Inc.,    New   York.    1987.    364p. 
Edited   by   Duncan   M.   Fitzgerald  and   Peter  S. 
Rosen. 

Descriptors:  *Coasts,  *Geomorphology,  'Fjords, 
•Glaciation,  Coastal  waters,  Geography,  Glaciers, 
Ice,  Rocks,  Sediment  characteristics,  Sediments, 
Sea  level,  Tectonics,  Estuaries,  Beaches,  Glacial 
sediments,  Submergence. 

This  book  results  from  the  recognition  that  while 
the  morphology  and  processes  of  shorelines  south 
of  the  glacial  limit  in  North  America  have  been 
rigorously  investigated  and  regionally  compared, 
glaciated  northern  shorelines  have  not  received  a 
similar  amount  of  regional  analysis.  Diversity  is  the 
common  theme  to  the  glaciated  coasts.  North  the 
glacial  limit,  shorelines  are  most  often  primary  in 
form  and  in  various  stages  of  modification  by 
marine  agents.  Shoreline  reaches,  or  distances  of 
similar  processes,  become  shorter  as  terrestrial 
processes  control  shore  outlines.  This  more  com- 
plex shoreline  form  results  in  a  large  percentage  of 
the  coast  consisting  of  various  types  of  embay- 
ments,  such  as  estuaries  and  fjords.  The  prevalence 
of  embayments  increases  the  range  of  wave  energy 
along  the  coast,  which  creates  further  small-scale 
variation  in  forms.  Extreme  differences  in  isostatic 
and  tectonic  setting  produce  large  variations  in 
relative  sea  level,  both  areally  and  in  the  Holocene 
history  of  shorelines.  Both  emergent  and  submer- 
gent  coasts  commonly  occur.  The  13  chapters  in 
this  volume  cover  a  range  of  geologic  and  geo- 
graphic coastal  settings  and  are  roughly  arranged 
in  a  north  to  south  order.  At  least  four  chapters  are 
involved  with  characterizing  shorelines  associated 
with  embayments.  Two  chapters  describe  bay- 
mouth  barriers  that  enclose  embayments.  With  the 
exception  of  areas  consisting  of  reworked  outwash 
deposits,  most  chapters  deal  with  beaches  having 
coarse  or  mixed  sediment  populations.  Compared 
with  sandy  beaches,  coarse  sediment  beaches  have 
received  little  attention  in  the  past.  The  remaining 
two  chapters  examine  the  southeastern  coast  of 
Alaska,  showing  the  influence  of  active  tectonism 
on  a  mountainous  shoreline,  and  present  a  unique 
glaciated  coastal  environment.  (See  W89-12119 
thru  W89-12125)  (Lantz-PTT) 
W89-12118 


FJORD  SEDIMENTATION  IN  NORTHERN 
BRITISH  COLUMBIA. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

S.  B.  McCann,  and  R.  A.  Kostashuk. 
IN:  Glaciated  Coasts.  Academic  Press,  Inc.  New 
York.  1987.  p  33-49,  7  fig,  2  tab,  23  ref. 

Descriptors:  •Sedimentation,  'Fjords,  'British  Co- 
lumbia, Fluvial  sediments,  Seismology,  Glaciation, 
Geomorphology,  Deltas,  Geologic  history,  Glacial 
drift,  Suspended  sediments. 

The  character  of  fjord  sediment  in  northern  British 
Columbia  is  determined  by  glacial  and  glacial- 
marine  events  during  the  last  glaciation,  in  particu- 
lar the  retreat  phase,  and  by  a  variety  of  Holocene 
processes,  of  which  the  most  important  are  related 
to  fluvial  inputs  of  sediment  and  delta  prograda- 
tion.  Analysis  of  seismic  profiles  from  Burke  Chan- 
nel-North Bentinck  Arm,  a  120-km-long  fjord  pen- 
etrating the  Coast  Mountains,  identified  two  seis- 
mic sequences.  The  lower,  late  Pleistocene,  se- 
quence contains  tills,  glacial-marine  deposits,  and 
subaqueous  moraines.  For  the  most  part  it  is  over- 
lain by  a  thinner,  Holocene  sequence,  deposited 
from  suspension  from  the  plume  of  Bella  Coola 
River,  which  enters  the  head  of  the  fjord,  and  by 
turbidity  currents  that  originate  on  the  Bella  Coola 
delta  front.  (See  also  W89-12118)  (Author's  ab- 
stract) 
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EVOLUTIONARY  MODEL  FOR  TRANSGRES- 
SIVE  SEDIMENTATION  ON  THE  EASTERN 
SHORE  OF  NOVA  SCOTIA, 

Dalhousie     iiv.,  Halifax  (Nova  Scotia).  Centre  for 

Marine  Gei     -•y. 

R.  Boyd,  A. .    Bowen,  and  R.  K.  Hall. 

IN:  Glaciated  Coasts.  Academic  Press,  Inc,  New 

York.    1987.   p  87-114,    13   fig,   34  ref.   Canadian 

Government  grants  NSERC  A8425  and  EMR  202. 

Descriptors:  'Coasts,  'Glacial  sediments,  'Sedi- 
mentation, 'Nova  Scotia,  'Model  studies,  Erosion, 
Submergence,  Tidal  flats,  Deltas,  Coastal  waters, 
Sediment  transport. 

The  Eastern  Shore  of  Nova  Scotia  consists  of  a 
series  of  linear  embayments  and  intervening  head- 
lands. This  region  experiences  mesotidal  conditions 
and  a  relatively  high-energy  east-coast  wave  envi- 
ronment. Sea-level  transgression  is  driven  by  a 
relative  sea-level  rise  of  35-40  cm/100  yr.  An  evo- 
lutionary model  has  been  developed  to  account  for 
the  wide  range  of  variability  present  in  coastal 
compartments  and  shoreline  processes.  Deposition 
during  transgression  is  controlled  by  valley  and 
ridge  systems  aligned  SE  to  NW.  Sediments  are 
derived  from  eroding  till  cliffs  and  drumlins  in 
exposed  headland  locations.  Submergence  of  the 
valleys  provides  the  only  major  site  for  deposition. 
Sand  and  gravel  are  transported  alongshore  from 
headland  sources  to  infill  the  submerged  valley 
mouths  with  barrier  systems.  Tidal  inlets  exchange 
the  large  tidal  prisms  that  form  after  barrier  pro- 
gradation.  As  sediment  supply  diminishes  from  till 
and  preexisting  barriers,  relative  sea-level  rise  be- 
comes the  dominant  factor  and  a  period  of  barrier 
retreat  and  destruction  begins.  Eolian,  overwash 
and  tidal  inlet  processes  remove  sediment  from  the 
barrier  and  deposit  it  in  flood  tidal  delta,  washover, 
and  estuarine  environments.  Later,  landward  trans- 
lation of  the  shoreline  causes  these  sediments  to  be 
exhumed  on  the  barrier  retreating  shoreface,  re- 
worked onshore,  and  accumulated  in  new  barrier 
locations.  Evolution  of  the  Eastern  Shore  can  be 
summarized  as  alternate  periods  of  transgression 
and  regression  within  an  overall  framework  of 
coastal  submergence.  (  See  also  W89-12118)  (Au- 
thor's abstract) 
W89-12121 


HOLOCENE  EVOLUTION  OF  THE  SOUTH- 
CENTRAL  COAST  OF  ICELAND. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology and  Geophysics. 

D.  Nummedal,  A.  C.  Hine,  and  J.  C.  Boothroyd. 
IN:  Glaciated  Coasts.  Academic  Press,  Inc,  New 
York.  1987.  p  115-150,  22  fig,  2  tab,  43  ref.  Naval 
Ordnance  Laboratory  Contract  N6092-73-C-0258. 

Descriptors:  'Geologic  history,  'Coasts,  'Geo- 
morphology, 'Iceland,  'Sedimentation,  'Coastal 
waters,  'Glacial  sediments,  Glaciation,  Cyclones, 
Erosion,  Sediment  transport,  Outwash,  Volcanoes, 
Wave  action,  Vegetation  effects. 

The  south-central  coast  of  Iceland  consists  of 
broad  alluvial  outwash  plains,  'sandurs.'  Land- 
ward, the  sandurs  are  flanked  by  piedmont  glaciers 
and  high  basalt  cliffs;  seaward  they  terminate  in 
extensive  barrier  spits.  The  sandurs  receive  most  of 
their  sediment  during  glacier  bursts  caused  by 
subglacial  volcanic  activity  or  the  failure  of  mar- 
ginal ice  dams  retaining  meltwater.  Large  volcano- 
genie  bursts  carry  discharges  as  high  as  100,000  cu 
m/sec.  The  wave  energy  along  the  Atlantic  shore 
of  these  sandurs  is  among  the  highest  in  the  world. 
Extratopical  cyclones  passing  south  of  Iceland  in 
the  winter  season  reach  their  peak  energy  when 
the  associated  winds  blow  onto  the  south  Icelandic 
coast  from  the  southwest.  Consequently,  longshore 
sediment  transport  is  generally  directed  to  the  west 
along  the  east-west  shorelines.  Convergence  zones, 
characterized  by  rapid  coastal  progradation,  are 
found  within  bights  facing  the  southeast.  The  com- 
bination of  frequent  glacier  bursts,  a  nearly  vegeta- 
tion-free coastal  zone,  and  extreme  coastal  storm 
dominance  has  produced  in  south  Iceland  a  suite  of 
sedimentary  environments  with  few  analogs  else- 
where. (See  also  W89-12118)  (Author's  abstract) 
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INVENTORY  OF  COASTAL  ENVIRONMENTS 
AND  CLASSIFICATION  OF  MAINE'S  GLACI- 
ATED SHORELINE, 

Maine  Geological  Survey,  Augusta. 

J.  T.  Kelley. 

IN:  Glaciated  Coasts.  Academic  Press,  Inc,  New 

York.  1987.  p  151-176,  12  fig,  2  tab,  32  ref. 

Descriptors:  'Coasts,  'Maine,  'Glaciation,  'Geo- 
morphology, 'Glacial  sediments,  'Sedimentation, 
Classification,  Erosion,  History,  Coastal  waters 
Marshes,  Mud  flats,  Estuaries,  Bedrock. 

A  detailed  examination  of  the  variation  in  physio- 
graphic parameters  and  geological  environments 
along  the  glaciated  coast  of  Maine  indicates  that 
coastal  variability  is  primarily  controlled  by  re- 
gional changes  in  bedrock  composition  and  struc- 
ture. Quaternary  sediment  abundance  and  compo- 
sition, and  differential  rates  of  relative  sea  level 
rise.  The  Q-mode  factor  analyses  suggest  that  three 
coastal-zone  cross  sections  of  'end  member'  com- 
position-mudflat,  marsh,  and  ledge  profiles-are 
the  principal  elements  comprising  an  ideal  Maine 
estuary.  This  technique  reduces  a  matrix  of  n  varia- 
bles by  m  observations  to  one  of  N  by  F  (factors) 
with  a  minimum  loss  of  information.  Regional  vari- 
ation in  the  relative  importance  of  the  three  pro- 
files results  in  a  four-compartment  classification  of 
Maine's  glaciated,  estuarine  coastline:  (1)  South- 
west -  a  section  of  low-relief  estuarine  embayments 
bounded  by  topographically  high  bedrock  capes; 
(2)  South-central  -  a  compartment  of  deep,  narrow, 
elongate  estuaries  that  are  parallel  to  the  strike  of 
the  adjacent  bedrock  peninsulas;  (3)  North-central 
-  a  compartment  of  generally  broad,  deep  estuaries 
possessing  an  abundance  of  rounded,  granitic  is- 
lands; and  (4)  Northeast  -  a  compartment  with  a 
very  high-relief,  outer  cliffed  component  and  an 
irregular,  high-tidal-range  protected  estuary.  (See 
also  W89-121 18)  (Lantz-PTT) 
W89-12123 


QUATERNARY  STRATIGRAPHY  OF  REPRE- 
SENTATIVE MAINE  ESTUARIES:  INITIAL 
EXAMINATION  BY  HIGH-RESOLUTION 
SEISMIC  REFLECTION  PROFILING. 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

D.  F.  Belknap,  J.  T.  Kelley,  and  R.  C.  Shipp. 
IN:  Glaciated  Coasts.  Academic  Press,  Inc,  New 
York.  1987.  p  177-207.  10  fig,  87  ref. 

Descriptors:  'Geologic  history,  'Geomorphology, 
•Maine,  'Stratigraphy,  'Estuaries,  'Seismology, 
•Glaciation,  Glacial  drift,  Glacial  sediments,  Sea 
level. 

High-resolution  seismic  profiling  is  used  to  define 
submerged  late  Quaternary  stratigraphic  units  on 
the  coast  of  Maine.  Wisconsinan  glaciation  sculpt- 
ed bedrock  valleys  and  later  deposited  till,  glacio- 
marine  sediments,  and  glaciofluvial  sediments.  The 
bedrock  structure  and  variable  sediment  thick- 
nesses and  types  produce  a  series  of  four  different 
geomorphic  zones  along  the  coast.  In  order  to 
examine  differences  in  bedrock  geology,  glacial 
history,  geomorphology,  and  Holocene  coastal 
processes  as  controls  on  Quaternary  evolution  of 
the  Maine  coast,  three  representative  estuaries 
were  chosen  for  investigation  from  the  two  central 
zones.  A  major  control  in  this  evolution  is  sea-level 
change,  the  result  of  glacioisostatic  and  glacioeus- 
tatic  fluctuations.  Relative  sea  level  rose  to  at  least 
130  m  above  present  12,000  yr  B.P.  and  fell  to  at 
least  60  m  below  present  between  10,000  and  8,000 
yr  B.P.,  causing  rapid  coastal  transgressions  and 
regressions.  An  idealized  stratigraphic  section  pro- 
duced by  these  factors  starts  on  bedrock,  beginning 
with  till  overlain  by  glaciomarine  mud  and  coarse 
deltaic  sediment,  further  overlain  by  glaciofluvial 
outwash.  This  sequence  is  cut  by  an  unconformity 
produced  during  the  regression  and  subsequent 
transgression.  Overlying  this  unconformity  are 
Holocene  sand,  mud,  and  peat  deposits  in  estuarine 
and  inner  shelf  facies.  Major  factors  in  estuarine 
evolution  are  bedrock  structure,  direction  of  gla- 
cial scour,  and  nature  and  thickness  of  the  glacial 
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deposits.  Secondary  factors  include  littoral  and 
terrestrial  erosive  processes  during  regression  and 
subsequent  transgression,  and  Holocene  coastal 
processes  of  tides  and  waves.  Maine  estuaries  show 
the  effects  of  glaciation  as  a  pervasive  control. 
They  differ  from  coastal  plain  estuaries  of  the  U.S. 
Atlantic  coast  in  the  degree  of  structural  control 
and  types  of  sediment  available.  They  are  similar  in 
many  respects  to  Atlantic  Canadian  estuaries, 
except  for  their  more  extreme  relative  sea  level 
excursions  since  glaciation.  (See  also  W89-12118) 
(Author's  abstract) 
W89- 12124 

DEVELOPMENT  OF  THE  NORTHWESTERN 
BUZZARDS  BAY  SHORELINE,  MASSACHU- 

SETTS 

Boston  Univ.,  MA.  Dept.  of  Geology. 

D.  M.  FitzGerald,  C.  T.  Baldwin,  N.  A.  Ibrahim, 

and  D.  R.  Sands. 

IN-  Glaciated  Coasts.  Academic  Press,  Inc,  New 

York.  1987.  p  327-257,  18  fig,  38  ref. 

Descriptors:  'Sedimentation,  *Geomorphology, 
•Coastal  waters,  'Glaciation,  'Erosion,  'Massa- 
chusetts, Topography,  Sandspits,  Buzzards  Bay, 
Glacial  sediments,  Estuaries,  Tidal  flats,  Inlets. 

The  western  Buzzards  Bay  coast  consists  of  a 
series  of  headlands  and  intervening  drowned  val- 
leys which  are  fronted  by  various  types  of  barriers. 
The  general  topography  of  the  region  is  a  product 
of  late  Tertiary  fluvial  erosion  and  repeated  Pleis- 
tocene glaciations.  The  depth  and  width  of  the 
valleys  coupled  with  the  availability  of  sediment 
have  dictated  the  morphological  genesis  of  individ- 
ual embayments.  Where  valleys  are  narrow  and/or 
shallow,  coastal  ponds  fronted  by  barrier  beaches 
have  formed.  Larger  and  deeper  valleys  are  pro- 
tected by  spit  systems  and  maintain  tidal  inlets  due 
to  greater  bay  tidal  prisms.  Differences  in  the 
dynamic  histories  of  the  two  largest  embayments  in 
this  area  (Slocum  River  and  Westport  River  estu- 
aries) are  explained  in  terms  of  availability  and 
proximity  of  glaciogenic  and  other  sediment 
sources  as  well  as  contrasting  exposures  to  wave 
processes.  (See  also  W89-12118)  (Author's  ab- 
stract) 
W89-12125 

EVALUATIONS  OF  COLLAPSE  SUSCEPTIBIL- 
ITY IN  ALLUVIAL  FAN  DEPOSITS-TOW AOC, 
CANAL,  REACH  2,  TOW  AOC,  COLORADO. 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Re- 
search and  Lab.  Services. 
R.  W.  Luehring. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-152029, 
Price  codes:  A20  in  paper  copy,  A01  in  microfiche. 
Masters  Thesis,  May  1988.  430p,  94  fig,  20  tab,  87 
ref,  9  append. 

Descriptors:  'Subsidence,  'Colorado,  'Soil  classi- 
fication, 'Alluvial  fans,  'Stress,  'Canals,  'Soil 
transport,  Towaoc  Canal,  Sedimentation,  Erosion, 
Alluvial  deposits,  Sediment  load,  Wetting. 

Field  and  laboratory  geotechnical  investigations 
were  undertaken  to  evaluate  collapse  susceptibility 
upon  wetting  of  soils  traversed  by  Towaoc  Canal. 
Investigations  were  prompted  because  of  docu- 
mented subsidence  up  to  4  ft  upon  wetting  of  a 
100-acre  plot.  Portions  of  the  canal  intersect  alluvi- 
al fan  deposits,  up  to  80  ft  thick,  that  overlie 
complexly  layered  Quaternary  sediments.  Principal 
deposition  processes  of  alluvial  fan  deposits  include 
sheetflow  and  sheet  erosion  conditions.  Collapsible 
soils  were  formed  in  the  interfan  areas.  Undis- 
turbed samples  from  four  drill  holes  were  obtained 
for  use  in  the  laboratory  investigation.  Using  a 
double  oedometer  technique,  data  from  57  oedo- 
meter  tests  were  analyzed  to  quantify  collapse. 
Soils  were  also  classified  according  to  classical 
qualitative  analyses.  Results  indicate  collapse  sus- 
ceptibility and  collapse  are  related  to  an  in  situ 
stress  state.  The  relationship  of  normalized  strain 
and  pressure  at  wetting  was  investigated  for  high 
and  medium  collapse-susceptible  soils.  This  rela- 
tionship appears  to  yield  characteristic  curves  that 
may  provide  a  quantitative  collapse  evaluation 
technique.  (Author's  abstract) 
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2K.  Chemical  Processes 

KINETICS  OF  ACETATE  AND  METHANOL 
CONVERSION  INTO  METHANE  IN  EUTRO- 
PHIC  SEDIMENTS  AND  ITS  APPLICATION 
IN  ANAEROBIC  SYSTEMS. 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
For  primary  bibliographic  entry  see  Field  2H. 
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DISSIMILATIVE  IRON  REDUCTION  BY  THE 
MARINE  EUBACTERIUM  ALTEROMONAS 
PUTREFACIENS  STRAIN  200. 
California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Engineering  Lab.  of  Hydraulics  and  Water  Re- 
sources. 

T.  J.  DiChristina,  R.  G.  Arnold,  M.  E.  Lidstrom, 
and  M.  R.  Hoffmann. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  69-79,  1988.  2  fig,  1  tab,  37  ref. 

Descriptors:  'Iron  bacteria,  'Marine  bacteria, 
'Geochemistry,  'Iron,  'Biodegradation,  Heavy 
metals,  Microenvironment,  Sediments,  Chemical 
reactions,  Physico-chemical  properties,  Bacteria, 
Mutation,  Cloning. 

The  ability  of  microorganisms  to  mediate  the  trans- 
formation of  iron  coupled  with  the  participation  of 
iron  as  a  reactive  redox  species  in  natural  waters 
and  sediments  has  prompted  recent  speculation 
that  such  bacteria  play  an  important  role  in  such 
activities  as  global  iron  cycling  and  biologically 
induced  mineral  formation.  Microaerophilic  soil 
bacteria  dominate  the  list  of  microorganisms  capa- 
ble of  iron  reduction.  However,  screening  experi- 
ments have  shown  that  the  marine  eubacterium 
Alteromonas  putrefaciens  strain  200  is  one  of  the 
most  efficient  iron  reducers  yet  isolated.  Respirato- 
ry inhibitor  studies  have  suggested  that  a  branched 
respiratory  chain  and  two  ferri-reductases  (one 
constitutive  and  one  induced  by  growth  under 
microaerophilic  conditions  (2  microns  02)  are  in- 
volved in  iron  reduction,  further  complementary 
biochemical  and  genetic  studies  have  concentrated 
on  characterizing  the  components  of  the  induced 
iron  reduction  system.  Ethyl  methane  sulfonate 
(EMS)  has  been  used  to  develop  mutagenesis  pro- 
cedures for  A.  putrefaciens  200;  under  optimal 
conditions,  the  frequency  of  total  auxotrophy  for 
EMS-treated  cultures  is  approximately  0.4%.  Tests 
for  specific  auxotrophic  requirements  have  indicat- 
ed the  presence  of  a  complex  distribution  of  loci 
required  for  biosynthetic  pathways.  Mutants  in 
both  high-rate  and  low-rate  ferri-reductase  activity 
have  been  identified  via  a  newly  developed  tech- 
nique for  screening  EMS-treated  A.  putrefaciens 
200  cultures.  Ferri-reductase-deficient  mutants 
generated  by  these  techniques  have  been  shown  to 
contain  reduced  cytrochrome  content.  Preliminary 
results  indicate  that  the  broad  host  range  cloning 
vector  pVKlOO  (Inc  P)  can  be  mobilized  into  A. 
putrefaciens  200.  (Author's  abstract) 
W89- 11079 


mers  and  cupric  ions  results  in  the  release  of  pro- 
tons from  the  polymer  molecule.  Some  exopoly- 
saccharides  exhibit  a  high  affinity  for  certain  metal 
ions.  The  tendency  of  acidic  polysaccharides  to 
bind  metal  ions  may,  therefore,  influence  the  stabil- 
ity of  ground  state  metal  atoms  that  are  in  contact 
with  these  microbial  products.  A  study  was  con- 
ducted to  implicate  acidic  polysaccharides  in  the 
corrosion  of  copper  surfaces.  Attenuated  total  re- 
flectance Fourier  transform  infrared  spectroscopy 
showed  that  polymers  composed  of  acidic  polysac- 
charides promote  ionization  and  deterioration  of 
metallic  copper  surfaces.  X-ray  photoelectron 
spectroscopy  studies  revealed  that  the  ionic  state 
of  the  surface-derived  copper  varied  depending  on 
the  type  of  acidic  polysaccharide  that  was  in  con- 
tact with  the  surface.  The  results  suggest  that 
exopolymers  elaborated  by  adherent  bacteria  can 
enhance  corrosion  of  the  surfaces  with  which  they 
are  associated.  (Friedmann-PTT) 
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Exopolymers  that  anchor  sessile  bacteria  to  metal- 
lic surfaces  exhibit  the  capacity  to  bind  copper  ions 
with  high  affinity.  Ionized  carboxyl  groups  on  the 
polymers  appear  to  participate  in  cupric  ion  bind- 
ing. Formation  of  complexes  between  the  poly- 
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The  early  diagenetic  remobilization  of  Mn,  Fe,  Zn, 
Cu,  and  Pb  was  evaluated  by  studying  the  geo- 
chemical  partitioning  of  the  metals  among  hydro- 
morphic  phases  (as  operationally  defined  by  se- 
quential-chemical extractions)  in  interfacial  sedi- 
ment (fluff)  and  in  the  sediment  column,  at  a  site  in 
the  Caribou  sub-basin,  Lake  Superior.  The  fluff 
was  collected  with  a  vacuum/filtration  system  de- 
veloped for  the  submersible  Johnson  Sea-Link  II 
and  the  sediment  column  by  gravity  coring.  The 
results  show  that  :  (1)  Pb,  Cu,  and  Zn  exhibit 
sediment  profiles  in  which  their  concentrations 
decrease  with  depth  for  total  metal  and  some  of 
the  hydromorphic  phases;  (2)  Mn  and  Fe  profiles 
are  the  result  of  early  diagenesis;  (3)  each  of  the 
metals  is  uniquely  partitioned  among  the  phases 
and  the  partitioning  changes  from  the  fluff  to  the 
sediment  column  and  with  depth;  and  (4)  the  con- 
centrations of  Zn,  Cu,  and  Pb  in  the  fluff  are 
higher  than  those  in  the  sediment  columns  and,  in 
some  instances,  appear  to  be  an  exponential  ex- 
trapolation of  the  latter.  The  results  are  interpreted 
to  indicate  that  the  metals  are  remobilized  during 
early  diagenesis  and  that  the  fluff  may  be  chemical- 
ly unique  compared  to  the  sediment  column,  per- 
haps being  similar  to  interfacial  sediments  identi- 
fied in  deep  marine  environments.  It  appears  that 
studying  the  metal  concentrations  in  the  individual 
hydromorphic  phases  of  the  sediment  is  more 
useful  in  identifying  diagenetic  processes  than  is 
examination  of  either  total  hydromorphic  or  total 
metal  concentrations  of  the  sediment.  (Author's 
abstract) 
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Neodymium,  Samarium,  Europium,  Terbium,  Yt- 
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Samples  of  suspended  particulate  matter  from  the 
nepheloid  layer  and  the  benthic  sediment  layer 
(fluff  zone),  as  well  as  core  samples  of  the  underly- 
ing sediment  column,  were  collected  from  two 
locations  in  Lake  Superior  during  manned  sub- 
mersible dives.  All  samples  were  analyzed  for  8 
rare  earth  elements  (REE),  biogenic  silica,  and 
organic  carbon.  The  REE  patterns  indicate  litho- 
genous  materia]  is  a  dominant  component  in  all 
samples  but  that  significant  amounts  of  REE's  de- 
rived from  the  water  column  are  also  present. 
Biogenous  sources  (diatom  shells)  contribute  negli- 
gibly to  the  REE  geochemistry  of  these  samples. 
Statistical  analyses  of  the  geochemical  data  suggest 
that  the  mechanism  by  which  REE's  are  removed 
from  the  water  column  involve  scavenging  by 
particulate  phases  of  Fe.  The  Precambrian  banded 
iron  formations  around  Lake  Superior  represent  an 
abundant  source  of  dissolved  and  particulate  Fe  to 
the  lake.  Absolute  concentrations  of  both  REE's 
and  Fe  are  greater  in  the  fluff  layer  than  in  the 
nepheloid  layer;  however,  the  nepheloid  layer  con- 
tains 24-57%  more  REE's  on  a  per  unit  Fe  basis. 
This  difference  may  be  due  to  longer  exposure  of 
nepheloid  particulate  matter  to  lake  waters  than 
fluff,  diminished  scavenging  efficiency  higher  Fe 
levels,  and/or  to  the  fact  that  particulate  matter  in 
the  fluff  layer  is  derived  from  surficial  sediments 
which  have  lost  some  REE's  during  early  diagene- 
sis.  A  comparison  of  the  Ce-anomalies  of  the  sus- 
pended layers  with  the  sediments  indicates  the 
sediments  have  undergone  some  degree  of  early 
diagenesis.  (Author's  abstract) 
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Nickel  and  cobalt  were  measured  in  the  river 
water,  seawater,  and  interstitial  water  around 
Monaco,  taking  special  care  to  prevent  contamina- 
tion. The  river  water  values  for  the  Var  and  Roya 
were,  respectively,  304  and  392  ngAg  for  Ni  and 
mostly  <  2  ngAg  for  Co,  which  are  quite  low 
values,  probably  a  result  of  the  limestone  environ- 
ment. Model  experiments  in  the  laboratory  showed 
that  under  conditions  of  varying  salinity,  as  found 
in  an  estuary,  Co  and  Ni  are  released  from  particu- 
late matter  4t  high  salinities,  but  the  percentages 
released  are  small.  The  coastal  seawater  samples 
contained  concentrations  of  both  elements  the 
same  as  those  in  the  open  ocean  or  lower,  even 
though  taken  from  a  beach.  Interstitial  water  pro- 
files are  reported  and  show  concentrations  30  times 
higher  than  open  ocean  values.  The  Co  and  Ni 
were  partly  present  in  the  pore  water  in  the  form 
of  a  complex  with  stability  constant  about  10  to  the 
18th  power,  possibly  as  humic  acids.  Early  diagen- 
esis, therefore,  causes  some  mobilization  of  Ni  and 
Co  into  pore  waters  even  in  oxic  environments 
near  coasts.  (Author's  abstract) 
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How  and  whether  base  flow  alkalinity  of  surface 
waters  in  the  northeastern  United  States  is  related 
to  indices  of  soil  contact  time  and  flow  path  parti- 
tioning that  are  derived  from  topographic  and  soils 
information  was  determined.  The  influence  of  to- 
pography and  soils  on  catchment  hydrology  has 
been  incorporate  previously  in  the  variable  source 
area  model  TOPMODEL  as  the  relative  frequency 
distribution  ln(a/Kb  tan  B),  where  In  is  the  Naper- 
ian  logarithm,  'a'  is  the  area  drained  per  unit  con- 
tour, K  is  the  saturated  hydraulic  conductivity,  b  is 
the  soil  depth,  and  tan  B  is  the  slope.  Using  digital 
elevation  and  soil  survey  data,  the  In  (a/Kb  tan  B) 
distribution  for  145  catchments  was  calculated. 
Indices  of  flow  path  partitioning  and  soil  contact 
time  were  derived  from  the  In  (a/Kb  tan  B)  distri- 
butions and  compared  to  measurements  of  alkalini- 
ty in  lakes  to  which  the  catchments  drain.  It  was 
found  that  alkalinity  was,  in  general,  positively 
correlated  with  the  index  of  soil  contact  time, 
whereas  the  correlation  between  alkalinity  and  the 
flow  path  partitioning  index  was  weak  at  best.  A 
portion  of  the  correlation  between  the  soil  contact 
time  index  and  alkalinity  was  attributable  to  covar- 
iation with  soil  base  saturation  and  cation  exchange 
capacity,  while  another  portion  was  found  to  be 
independent  of  these  factors.  Although  the  results 
indicate  that  catchments  with  long  soil  contact 
time  indices  are  most  likely  to  produce  high  alka- 
linity base  flow,  a  sensitivity  analysis  of  TOPMO- 
DEL suggests  that  surface  waters  of  these  same 
watersheds  may  be  susceptible  to  alkalinity  depres- 
sions during  storm  events,  due  to  the  role  of  flow 
paths.  (Author's  abstract) 
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A  redox-controlled  multiple-species,  multidimen- 
sional reactive  chemical  transport  model,  DYNA- 
MIX,  is  developed.  The  model  includes  advection, 
diffusion-dispersion,  transport  of  oxygen,  oxida- 
tion-reduction and,  as  a  consequence,  acid-base 
reactions,  aqueous  complexation,  precipitation-dis- 
solution, and  kinetic  mineral  dissolution.  A  partial 
equilibrium  condition  is  incorporated  into  the 
model  that  accounts  for  both  thermodynamic  equi- 
librium and  kinetic  chemical  interaction  between 
aqueous  and  solid  phases.  The  model  solves  for 
aqueous  and  mineral  phase  compositions  as  func- 
tion of  time  and  space.  A  correct  mineral  assem- 
blage is  automatically  searched  for  based  on  the 
principle  of  minimized  Gibbs  free  energy.  The 
mass  of  chemicals  is  conserved  in  both  aqueous 
and  solid  phases.  A  two-step  dynamic  mixing  algo- 
rithm is  used  to  solve  the  coupled  transport  and 
reaction  equations.  At  each  time  step,  the  transport 
equation  is  first  solved  by  the  explicit  difference 
method.  The  chemical  equilibrium  submodel  is 
then  called  to  calculate  the  distribution  of  chemical 
species  under  thermodynamic  partial  equilibrium 
conditions.  By  splitting  the  transport  and  reaction 
equations,  the  two-step  method  significantly  re- 
duces computational  time  and  memory  storage  re- 
quirements, which  allows  DYNAMIX  to  efficient- 
ly handle  two-dimensional  or  three-dimensional 
problems.  (See  also  W89- 11258)  (Author's  ab- 
stract) 
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A  redox-controlled  multiple-species,  multidimen- 
sional reactive  chemical  transport  model,  DYNA- 
MIX, has  been  presented  in  part  1  of  this  paper.  In 
part  2,  the  model  is  checked  against  two  other 
independently  developed  reactive  chemical  trans- 
port codes.  Simulated  results  from  DYNAMIX 
agree  reasonably  well  with  those  obtained  from  the 
other  two  models.  Two  approaches  for  simulating 
redox  reactions,  an  external  approach  (based  on 
hypothetical  electron  activity)  and  an  effective  in- 
ternal approach  (based  on  conservation  of  elec- 
trons), have  been  examined.  The  results  show  that 
in  the  external  approach,  the  simulated  redox  front 
is  smeared  out  by  diffusion  and  dispersion,  whereas 
in  the  effective  interna]  approach,  the  redox  front 
is  sharp  and  is  controlled  by  the  redox  reactions. 
The  evolution  of  solid  phases  from  the  two  ap- 
proaches give  markedly  different  mineral  assem- 
blages. It  is  suggested  that  the  external  approach  is 
of  relevance  in  industrial  processes  such  as  electro- 
metalurgy,  in  which  mineral  dissolution  is  driven 
by  externally  supplied  electric  power.  The  effec- 
tive internal  approach  is  applicable  to  hydrogeo- 
chemical  systems  (groundwater  contamination,  soil 
genesis,  etc.)  in  which  redox  potential  is  dictated 
by  the  states  of  the  redox  species.  The  results  also 
suggest  that  in  the  presence  of  precipitation, 
spreading  due  to  hydrodynamic  dispersion  may  be 
significantly  inhibited.  To  demonstrate  the  applica- 
bility of  DYNAMIX  for  realistic  field  problems, 
two  field  cases  are  simulated  by  this  model.  In  the 
first  case,  the  supergene  enrichment  of  copper  at 
Butte,  Montana,  the  simulated  mineral  assemblages 
and  their  distribution  agreed  reasonably  with  the 
mineral  assemblages  and  the  ore  grade  observed  in 
the  filed.  In  the  second  case,  involving  two-dimen- 
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sional  contaminant  transport  in  a  hypothetical  aq- 
uifer, the  simulated  results  suggest  that  DYNA- 
MIX  is  capable  of  handling  a  realistic  multi-dimen- 
sional field  problem  with  several  hundred  grid 
blocks  and  time  scales  of  practical  interest.  (See 
also  W89-1 1257)  (Author's  abstract) 
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Principal  oxidizing  and  reducing  chemical  species 
in  groundwater  were  identified  to  determine  the 
utility  of  platinum  electrode  (Eh)  measurements  to 
characterize  subsurface  redox  conditions.  Serial 
measurements  of  Eh  and  groundwater  analyses 
were  conducted  in  oxic  and  suboxic  environments 
over  more  than  a  2-year  period  for  major  ionic, 
oxidized,  and  reduce  species.  Vertical  gradients  in 
measured  Eh  values  in  the  oxic  groundwater  envi- 
ronments can  exceed  -40m V/m  depth.  In  the 
poorly  poised,  oxic  groundwaters,  the  Eh  measure- 
ments correlated  reasonably  well  with  calculated 
values  based  on  analytical  determinations  of  02 
and  H202,  which  was  detected  persistently  in  the 
0.00000001  to  0.000000001  M  range.  The  equilibri- 
um calculated  Eh  values  from  this  and  other  redox 
couples  did  not  correlated  well  with  measured  Eh 
values  over  the  2-year  study  period.  In  the  suboxic 
range,  the  average  calculated  values  based  on  the 
Fe(3+)/Fe(2+)  coupled  correlated  well  with  av- 
erage measured  values.  The  results  support  the 
need  to  determine  redox  pairs  in  groundwater  as  a 
supplement  to  either  calculated  'equilibrium'  Eh 
values  or  Pt  electrode  Eh  measurements.  (Author's 
abstract) 
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of  pollutants,  *Groundwater,  'Contamination, 
Heterogeneity,  Chemical  reactions,  Aquifers,  Lit- 
erature review. 

A  brief  overview  of  the  current  state  of  chemical 
hydrology  is  provided  by  demonstrating  some  of 
the  basic  principles  that  have  been  developed  and 
applied  to  groundwater  systems.  Current  investiga- 
tions and  those  selected  from  the  literature  demon- 
strate that  heterogeneity  increases  in  importance  as 
the  study  site  decreases  from  regional-stale  to  ma- 
croscale  to  microscale.  Increased  understanding  of 
regional-scale  flow  systems  is  demonstrated  by  se- 
lection of  investigations  of  carbonate  and  volcanic 
aquifers  to  show  how  application  of  present-day 
concepts  and  techniques  can  identify  controlling 
chemical  reactions  and  determine  their  rates;  iden- 
tify groundwater  flow  paths  and  determine  flow 
velocity;    and    determine    aquifer    characteristics. 
The  role  of  chemical  hydrogeology  in  understand- 
ing geologic  processes  of  macroscale  systems  is 
exemplified  by  selection  of  investigations  in  coastal 
aquifers.  Phenomena  associated  with  the  mixing 
zone  generated  by  encroaching  sea  water  include 
an  increase  in  heterogeneity  of  permeability,  dia- 
genesis  of  minerals,  and  formation  of  geomorphic 
features,  such  as  caves,  lagoons,  and  bays.  Ore 
deposits  of  manganese  and  uranium,  along  with  a 
simulation  model  of  ore-forming  fluids,  demon- 
strate the  influence  of  heteorogeneity  and  of  or- 
ganic compounds  on  geochemical  reactions  associ- 
ated with  genesis  of  mineral  deposits.  In  microscale 
environments,   importance   of  heterogeneity   and 
consequences  of  organic  reactions  in  determining 
the  distribution  and  concentrations  of  constituents 
are  provided  by  several  studies,  including  infiltra- 
tion of  sewage  effluent  and  migration  of  creosote 
in  coastal  plain  aquifers.  These  studies  show  that 
heterogeneity  and  the  dominance  of  organically 
controlled  reactions  greatly  increase  the  complex- 
ity of  investigations.  (Author's  abstract) 
W89-11372 


CHEMICAL  CHARACTERISTICS  AND  SUS- 
PENDED SEDIMENT  LOAD  OF 
MELTWATERS  FROM  A  HIMALAYAN  GLA- 
CIER IN  INDIA. 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 
School  of  Environmental  Sciences. 
S.  I.  Hasnain,  V.  Subramanian,  and  K.  Dhanpal. 
Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  1/ 
2,  p  99-108,  March  30,  1989.  5  fig,  1  tab,  11  ref. 

Descriptors:  *Sediment  load,  *Glaciohydrology, 
♦Water  chemistry,  *Glacial  streams,  *Meltwater, 
•Glaciers,  'Suspended  sediments,  *India,  Chemical 
analysis,  Chemical  properties,  Himalayan  Moun- 
tains, Cations,  Anions. 

Meltwaters  draining  from  the  snout  of  the  Chhoto- 
Shigri  glacier,  Eastern  Lahul  Valley,  Himachal 
Pradesh  (India)  were  analyzed  for  major  cations 
and  anions.  The  glacier  lies  on  the  southern  slope 
of  the  Himalayas  at  an  elevation  ranging  between 
4000  and  5000  m.  The  drainage  area  of  the  basin  is 
40  sq  km  while  the  glacier  area  is  10  sq  km.  Water 
quality  was  determined  during  the  summer  abla- 
tion period  from  17  July  to  17  August  1987. 
Meltwaters  from  the  glacial  surface  have  low 
solute  content  (electrical  conductivity  5.0-5.92 
micros/cm,  Ca(++)  0.73  mg/1,  Mg(++)  0.08 
mg/1,  Na(+)  0.36  mg/1,  K(  +  )  0.34  mg/1).  Where- 
as after  passing  through  the  galcier  waters  are 
chemically  enriched  (electrical  conductivity  23.2- 
29.0  micros/cm,  Ca(++)  0.9-9.9  mg/1,  Mg(++) 
0.5-0.35  mg/1,  Na(  +  )  0.7-0.8  mg/1,  K(+)  0.4-1.4 
mg/1),  The  variations  of  solute  concentration  in 
meltwaters  at  the  snout  is  related  to  its  discharge. 
The  water  movement  within  the  Chhota-Shigri 
Glacier  appears  to  be  through  the  subglacial  and 
englacial  channels.  (Author's  abstract) 
W89-11376 

FLUORINE  OCCURRENCE  IN  GROUNDWAT- 
ER IN  ISRAEL  AND  ITS  SIGNIFICANCE. 

Geological  Survey  of  Israel,  Jerusalem. 

U.  Kafri,  A.  Arad,  and  L.  Halicz. 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  1/ 

2,  p  109-129,  March  30,  1989.  18  fig,  4  tab,  15  ref. 

Descriptors:    *Geochemistry,    *Water    chemistry, 
•Water  quality,  'Groundwater,  'Israel,  *Fluorine, 


Chemical  Processes — Group  2K 

♦Aquifers,    Aquicludes,    Confined    aquifers,    Re- 
charge, Temperature  effects. 

The  connection  between  fluoride  content  in 
groundwaters  is  examined  in  relation  to  the  respec- 
tive aquifer  or  confining  aquiclude.  Meteoric 
waters  recharging  the  aquifers  of  Israel  become 
enriched  with  respect  to  F  along  their  pathway 
from  the  intake  area  downstream.  The  source  of 
the  F  is  fluorine  minerals,  commonly  present  in 
rock  formations.  The  mF/mCl  ratio  is  apparently 
highest,  up  to  0.01,  in  the  recharge  area.  This  ratio 
decreases  further  downgradient  when  groundwat- 
er is  still  fresh,  as  a  result  of  F  leaching  and  partial 
removal,  whereas  the  conservative  CI  ion  increases 
constantly.  The  positive  temperature  effect  on  flu- 
orine solubility  in  carbonate  aquifers  appears  to  be 
nonapplicable  for  the  temperature  range  of  the 
aquifers  of  Israel.  Variations  in  F  content  in  natural 
groundwaters  in  Israel  reflect  interaction  with  dif- 
ferent rock  formations  as  well  as  different  flow 
regimes.  This  is  shown  by  a  series  of  mF/mCl  vs. 
CI  concentration-ratio  lines.  In  fact,  the  F  content 
in  all  of  the  fresh  Judea  Group  carbonate  aquifer 
and  the  central  and  northern  clastical  coastal  aqui- 
fer is  below  the  recommended  level  for  drinking 
water.  Their  respective  mF/mCl  ratios  are  the 
lowest  encountered.  However,  when  confined  by 
Senonian-Eocene  chalks,  the  Judea  group  aquifer 
is  enriched  in  F  and  exhibits  higher  mF/mCl 
ratios.  F  enrichment  is  also  observed  in  basaltic 
aquifers.  This  is  likewise  the  case  of  the  clastic 
aquifers  of  southern  Israel.  (Author's  abstract) 
W89-11377 


EFFECTS  OF  VARIATIONS  IN  RECHARGE 
ON  GROUNDWATER  QUALITY. 

Kansas  State  Geological  Survey,  Lawrence. 

For  primary  bibliographic  entry  see   Field   6G. 

W89- 11378 

HYDROGEOCHEMICAL  CONTROLS  FOR  IN- 
ORGANIC ALUMINUM  IN  ACIDIC  STREAM 
AND  SOIL  WATERS  AT  TWO  UPLAND 
CATCHMENTS  IN  WALES. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2A. 
W89-11380 

PREDICTION  OF  SALT  TRANSPORT  DURING 
LEACHING  OF  SALINE  SOILS  FOR  RECLA- 
MATION. 

Orissa  Univ.  of  Agriculture  and  Technology,  Bhu- 

baneswar  (India).  Dept.  of  Soils  and  Agricultural 

Chemistry. 

C.  Misra,  and  S.  N.  Mahapatra. 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  1/ 

2,  p  185-189,  March  30,  1989.  1  fig,  12  ref. 

Descriptors:  Solute  transport,  'Saline  soils,  'Land 
reclamation,  'Mathematical  models,  'Soil  water, 
'Leaching,  Differential  equations,  Saline  water, 
Laplace  equation,  Prediction,  Irrigation  water, 
Diffusion  coefficient. 

The  Laplace  transformation  is  used  to  obtain  an 
analytical  solution  for  the  one-dimensional  differ- 
ential equation  governing  the  transport  of  soluble 
salts  through  soil.  The  initial  condition  used  is  an 
exponentially  varying  salinity  with  depth.  The  ve- 
locity dependence  of  the  apparent  diffusion  coeffi- 
cient has  been  recognized  and  the  best  known 
formulation  for  computing  salt  profiles  consequent 
upon  leaching  at  realistic  flow  rates  has  been  ap- 
plied. The  model  also  includes  the  case  of  irriga- 
tion water  that  may  contain  some  salt  and  yet  has 
to  be  used  for  leaching  under  special  circum- 
stances. (Author's  abstract) 
W89- 11382 
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HISTORIC    TRENDS    IN    LAKE    MICHIGAN 
SILICA  CONCENTRATIONS. 

Michigan   Univ.,   Ann  Arbor.   Great   Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 11393 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

NITROGEN  FIXATION  AND  NITROGEN  AS- 
SIMILATION IN  A  TEMPERATE  SALINE 
ECOSYSTEM. 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 
For   primary   bibliographic   entry   see   Field   2G. 


VANADYL  IN  NATURAL  WATERS:  ADSORP- 
TION AND  HYDROLYSIS  PROMOTE  OXY- 
GENATION. 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B 

W89-11405 


ELECTRON  MICROPROBE  INVESTIGATION 
OF  THE  CHEMISTRY  OF  FERROMANGAN- 
ESE  COATINGS  ON  FRESHWATER  SEDI- 
MENTS, 

Cambridge  Univ.  (England).  Dept.  of  Earth  Sci- 
ences. 
For  primary  bibliographic  entry  see  Field  5A. 


DEUTERIUM  IN  THE  DEAD  SEA:  REMEA- 
SUREMENT  AND  IMPLICATIONS  FOR  THE 
ISOTOPIC  ACTIVITY  CORRECTION  IN 
BRINES. 

Weizmann    Inst,    of  Science,    Rehovoth   (Israel) 
Dept.  of  Isotope  Research. 
For  primary  bibliographic  entry  see  Field  7B 
W89- 11407 


ATMOSPHERIC  DEPOSITION  OF  BE7  AND 
BE10. 

Carnegie  Institution  of  Washington,  DC.  Dept.  of 
Terrestrial  Magnetism. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 11408 


POLONIUM  IN  FLORIDA  GROUNDWATER 
AND  ITS  POSSIBLE  RELATIONSHIP  TO  THE 
SULFUR  CYCLE  AND  BACTERIA. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  5B 
W89-11409 


CHARACTERIZATION  OF  ORTHOPHOS- 
PHATE  RELEASE  FROM  DISSOLVED  OR- 
GANIC  PHOSPHORUS  BY  GEL  FILTRATION 
AND  SEVERAL  HYDROLYTIC  ENZYMES. 

Hokkaido  Research  Inst,  for  Environmental  Pollu- 
tion, Sapporo  (Japan).  Div.  of  Water  Environment. 
For  primary  bibliographic  entry  see  Field  7B 
W89-11413 


DISSOLVED  ORGANIC  COPPER  ISOLATED 
BY  C18  REVERSE-PHASE  EXTRACTION  IN 
AN  ANOXIC  BASIN  LOCATED  IN  THE  PET- 
TAQUAMSCUTT  RIVER  ESTUARY. 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  5A 

W89-11426 


MAJOR,  MINOR  AND  TRACE  ELEMENT  DE- 
TERMINATIONS FROM  A  NIGERIAN 
AQUATIC  SEDIMENT. 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Center  for 

Energy  Research  and  Training. 

I.  O.  B.  Ewa,  and  L.  A.  Dim. 

Journal    of   Environmental    Science    and    Health 

JESEDU,  Vol.  24A,  No.  3,  p  243-254,  April  1989 

2  fig,  3  tab,  10  ref. 

Descriptors:  «Water  chemistry,  'Geochemistry, 
•Trace  elements,  'Fluvial  sediments,  'Nigeria, 
Dams,  Aluminum,  Titanium,  Sodium,  Potassium, 
Vanadium.  Manganese,  Barium,  Samarium,  Dys- 
prosium, Uranium,  Weathering,  Sediment  erosion. 

Major,  minor  and  trace  quantities  of  ten  stable 
elements  were  determined  from  the  aquatic  sedi- 


ments of  the  Kubanni  River  Dam  at  Zaria  Nigeria 
Sediment  levels  of  Na,  Al,  K,  Ti,  V,  Mn,  Ba,  Sm, 
Dy  and  U  were  determined  by  instrumental  neu- 
tron activation  analysis.  Al,  Ti,  V,  and  Mn  were 
identified  in  all  the  cores  with  a  strong  correlation 
of  Al  with  Ti.  Al  had  a  mean  value  of  2.63%  while 
V  ranged  from  30-40  ppm  associated  with  acid 
eruptic  granites  and  ryolites.  Ti  was  detected  at  an 
average  concentration  of  4,316  ppm  which  falls 
within  the  »nge  for  granitic  rocks.  The  concentra- 
tion of  the  Rare  Earth  Elements  (Sm,  Dy,  U)  in  the 
dam  site  sediments  remained  quite  low  (<39  ppm) 
with  Sm  localized  only  at  the  8  cm  core  depth.  A 
mean  value  of  26.37  ppm  was  obtained  for  U. 
Levels  of  Al,  Ti,  V,  Mn  are  intimate  indicators  that 
the  weathered  depositions  in  the  sediments  have 
granitic  provenance.  A  statistical  analysis  using 
Pearson's  correlation  coefficients  was  used  to  as- 
certain the  degree  of  correlation  of  Al,  Ti,  V,  and 
Mn.  There  were  strong  correlations  for  Ti  and  Al 
and  also  for  Mn  and  Al  while  other  pairs  were 
negatively  correlated.  The  reasons  for  this  lack  of 
strong  and  systematic  trends  in  correlations  are  not 
obvious.  Data  for  these  stable  elements  will  serve 
as  reference  levels  for  assessing  further  depositions 
in  the  aquatic  environment  as  well  as  baseline 
information  for  the  proposed  continuous  monitor- 
ing of  the  dam  site.  (Geiger-PTT) 
W89- 11428 


IRON  OXIDE  PARTICULATES  FORMED  BY 
THE  OXYGENATION  OF  NATURAL  AND 
MODEL  LAKEWATERS  CONTAINING  FE(II). 

Freshwater    Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2H 

W89- 11442 


DETECTABILITY  OF  ACID  PRODUCING  RE- 
ACTIONS IN  NATURAL  CLOUDS. 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-11451 


ESTIMATES  OF  REGIONAL  CONTRIBU- 
TIONS TO  WET  ACID  DEPOSITION  IN  WEST- 
ERN MASSACHUSETTS  DURING  THE 
SUMMER  OF  1984. 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B 
W89-11453 


MICROZONATION  OF  DENITRIFICATION 
ACTIVITY  IN  STREAM  SEDIMENTS  AS 
STUDIED  WITH  A  COMBINED  OXYGEN  AND 
NITROUS  OXIDE  MICROSENSOR. 

Aarhus  Univ.  (Denmark).   Inst,  of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11511 


METAL  INTERACTIONS  WITH  MICROBIAL 
BIOFILMS  IN  ACIDIC  AND  NEUTRAL  PH  EN- 
VIRONMENTS. 

University  of  Western  Ontario,  London.  Dept.  of 

Geology. 

F.  G.  Ferris,  S.  Schultze,  T.  C.  Witten,  W.  S.  Fyfe, 

and  T.  J.  Beveridge. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  5,  p  1249-1257,  May  1989 

6  fig,  3  tab,  41  ref. 

Descriptors:  'Acidic  water,  'Path  of  pollutants, 
•Geochemistry,  'Metals,  'Bacterial  physiology, 
•Adsorption,  *Mine  wastes,  Lakes,  Plankton, 
Growth,  Heavy  metals,  Manganese,  Iron,  Nickel, 
Copper,  Sulfur,  Hydrogen  ion  concentration. 

Microbial  biofilms  were  grown  on  strips  of  epoxy- 
impregnated  filter  paper  submerged  at  four  sites  in 
water  contaminated  with  metals  from  mine  wastes. 
At  two  sample  stations,  the  water  was  acidic  (pH 
3.1);  the  other  sites  were  in  a  lake  restored  to  a 
near  neutral  pH  level  by  application  of  a  crushed 
limestone  slurry.  In  each  case,  the  biofilms  bound 
Mn,   Fe,   Ni,   and   Cu   in  excess  of  the  amounts 


adsorbed  by  control  strips  covered  with  nylon 
filters  (pore  size,  0.22  microns)  to  exclude  microbi- 
al growth;  Co  bound  under  neutral  conditions  but 
not  under  acidic  conditions.  Conditional  adsorp- 
tion capacity  constants,  obtained  graphically  from 
the  data,  showed  that  biofilm  metal  uptake  at  a 
neutral  pH  level  was  enhanced  by  up  to  12  orders 
of  magnitude  over  acidic  conditions.  Similarly,  ad- 
sorption strength  values  were  usually  higher  at 
elevated  pH  levels.  In  thin  sections  of  the  biofilms, 
encapsulated  bacterial  cells  were  commonly  found 
enmeshed  together  in  microcolonies.  The  extracel- 
lular polymers  often  contained  iron  oxide  precipi- 
tates which  generated  weak  electron  diffraction 
patterns  with  characteristic  reflections  for  ferrihy- 
dnte  (Fe203.H20)  at  d  equaling  0.15  and  0.25  nm. 
At  neutral  pH  levels,  these  deposits  incorporated 
trace  amounts  of  Si  and  exhibited  a  granular  mor- 
phology, whereas  acicular  crystalloids  containing 
S  developed  under  acidic  conditions.  (Author's 
abstract) 
W89-11512 


POSSIBLE  ROLE  OF  CARBONATE  DISSOLU- 
TION IN  ESTUARINE  PHOSPHATE  DYNAM- 
ICS. 

Rijkswaterstaat,  The  Hague  (Netherlands).  Div.  of 

Tidal  Waters. 

For  primary  bibliographic  entry  see  Field  2L 

W89-11517 


NITROGEN  EXCHANGE  BETWEEN  A  POR- 
TION OF  VEGETATED  SALT  MARSH  AND 
THE  ADJOINING  CREEK. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,   for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-11525 


ORGANIC  NITROGEN  MINERALIZATION 
AND  SUBSTRATE  LIMITATION  OF  BACTE- 
RIA IN  LAKE  MICHIGAN. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11526 


NITROGEN  AND  CARBON  DYNAMICS  IN  C3 
AND  C4  ESTUARINE  MARSH  PLANTS 
GROWN  UNDER  ELEVATED  C02  IN  SITU. 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-11530 


RELATIONSHIP  BETWEEN  PARTICULATE 
CHEMISTRY  AND  AIR  MASSES  IN  SOUTH- 
ERN INDIANA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11540 


EFFECTS    OF    MACROFAUNA    EXCRETION 
AND    TURBULENCE    ON    INORGANIC    NI- 
TROGENOUS EXCHANGES  IN  THE  WATER- 
SEDIMENT     INTERFACE.     EXPERLMENTAL 
APPROACH  IN  MICROCOSMS. 
Centre  d'Etudes  d'Oceanographie  et  de  Biologie 
Marine,  Roscoff  (France). 
For  primary  bibliographic  entry  see  Field  2L. 
W89- 11542 


CHANGES  EN  NA,  K,  CA,  MG  AND  AL  CON- 
TENT OF  SUBMERSED  LEAF  LITTER,  RE- 
LATED TO  INGESTION  BY  THE  AMPHIPOD 
GAMMARUS  PULEX  (L). 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 
(England).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 11545 


PARTITION  OF  TRACE  METALS  BETWEEN 
DISSOLVED  AND  PARTICULATE  PHASES  IN 
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EUROPEAN  COASTAL  WATERS:  A  COMPI- 
LATION OF  FIELD  DATA  AND  COMPARISON 
WITH  LABORATORY  STUDIES, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 11568 


EFFECT  OF  LOW  ELECTROLYTE  CONCEN- 
TRATION ON  HYDRAULIC  CONDUCTIVITY 
OF  CLAY-SAND-HYDROXY  POLYMERS  SYS- 
TEMS. 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry   see   Field   2G. 

W89-11573 


PEDOGENIC  CARBONATES  IN  A  CALCIA- 
QUOLL  ASSOCIATED  WITH  A  RECHARGE 
WETLAND. 

Dow  Chemical  U.S.A.,  Midland,  MI. 

For  primary  bibliographic  entry  see   Field   2G. 

W89-11575 


BACKGROUND  TRENDS  OF  PH  OF  PRECIPI- 
TATION OVER  INDIA. 

Meteorological  Office,  Poona  (India). 

For  primary  bibliographic  entry  see  Field  2B. 

W89-11610 


LONG-TERM  EFFECTS  OF  POLLUTANTS  ON 
PH  OF  RAIN  WATER  IN  NORTH  INDIA. 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11611 


SPREAD  OF  ACID  RAIN  OVER  INDIA. 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11612 


MEASUREMENTS  OF  ELEMENTAL  COMPO- 
SITION OF  AEROSOL  MATTER  AND  PRE- 
CTPrTATION  FROM  A  REMOTE  BACK- 
GROUND SITE  IN  INDIA. 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Pollution  Monitoring  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11613 


PEAT    CHEMISTRY    OF    A    CONTINENTAL 
MIRE  COMPLEX  IN  WESTERN  CANADA. 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11615 


ISOTOPE  STUDY  OF  WATER  BODIES  ALONG 
A  TRAVERSE  OF  SOUTHWESTERN  CANADA, 

Calgary  Univ.  (Alberta).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-11678 


INFLUENCE    OF    BACKGROUND    ORGANIC 
MATTER  ON  GAC  ADSORPTION, 

Karlsruhe  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-11739 


IMPACT  OF  INCORPORATED  ORGANIC 
MATTER  ON  THE  DEWATERING  CHARAC- 
TERISTICS OF  ALUMINUM  HYDROXIDE 
SLUDGES, 

Woolpert  Consultants,  Dayton,  OH. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-11740 


SOLUTE  TRANSPORT  IN  POROUS  MEDIA 
WITH  SOLID-LIQUID  MASS  TRANSFER  LIM- 
ITATIONS: APPLICATION  TO  ION  EX- 
CHANGE. 

SEPAREX,  Champigneulles  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11751 


NATURAL  AND  ANTHROPOGENIC  COMPO- 
NENTS IN  BULK  PRECIPITATION  AT  BLIDO 
(ARCHIPELAGO  OF  STOCKHOLM). 

Stockholm  Univ.  (Sweden).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11770 


PREDICTION  OF  PHOSPHATE  TRANSPORT 
IN  SMALL  COLUMNS  WITH  AN  APPROXI- 
MATE SORPTION  KINETICS  MODfcL. 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Plant  Nutrition. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11775 


MANGANESE     OXIDATION     MODEL     FOR 
RTVERS, 

Geological  Survey,  Doraville,  GA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11798 


GEOCHEMISTRY  OF  RADON-RICH  WATERS 
FROM  TWO-MICA  GRANITES. 

New  Hampshire  Univ.,  Durham. 

T.  J.  Koch,  D.  A.  Gust,  and  W.  B.  Lyons. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,     Stamford,    Connecticut.    National 

Water  Well  Association,  Dublin,  Ohio,   1988.  p 

587-601,  9  fig,  11  tab,  44  ref. 

Descriptors:  'Geochemistry,  *Radon,  ♦Ground- 
water pollution,  'Granite,  *Water  pollution 
sources,  *Mica,  Chemical  reactions,  Groundwater 
quality,  Maine,  New  Hampshire,  Radium,  Chlor- 
ides, Sodium,  Potassium,  Uranium,  Iron,  Hydro- 
gen, Geologic  formations,  Hydrolysis,  Radioactiv- 
ity. 

Radon  concentrations  in  groundwaters  from  two- 
mica  granite  are  among  the  highest  in  the  nation, 
averaging  25,000-35,000  picoCuries/L  (pCi/L) 
with  some  in  excess  of  1,000,000  pCi/L.  Previous 
studies  in  two-mica  granite  report  significant  corre- 
lations of  both  radon  and  radium  with  chloride  and 
suggest  that  chloride  may  be  important  in  the 
mobilization  and  concentration  of  these  radionu- 
clides. However,  limited  chemical  data  on  these 
waters  preclude  an  exact  understanding  of  the 
chemical  controls  on  mobilization,  transportation, 
and  concentration  of  radon.  Groundwater  was 
sampled  from  rock  wells  in  the  Sebago  batholith  in 
Maine  and  the  Fitzwilliam  pluton  in  New  Hamp- 
shire. Both  are  two-mica  granite  plutons  and  sites 
of  previous  radon  research.  Temperature,  pH,  and 
specific  conductance  were  measured  in  situ.  Col- 
lected samples  were  analyzed  for  222-Rn,  226-Ra, 
dissolved  oxygen,  alkalinity,  Cl(-),  Br(-),  Si02, 
phosphate,  sulfate,  Fe,  major  cations,  and  dissolved 
organic  carbon.  Chemical  alteration  of  minerals  in 
both  the  Sebago  batholith  and  the  Fitzwilliam 
pluton  and  is  most  severe  in  heavily  fractured 
zones.  The  most  abundant  alteration  product  on 
fracture  surfaces  is  illite.  There  is  evidence  which 
suggests  that  the  amount  of  radon  in  groundwaters 
may  be  related  to  the  amount  of  alteration  of  the 
rocks.  The  degree  of  alteration  is  represented  on 
mineral  equilibria  diagrams  by  the  concentrations 
of  silicic  acid  and  Na(+)  or  K(  +  )  relative  to 
H(+).  Groundwaters  in  both  the  Sebago  batholith 
and  the  Fitzwilliam  pluton  are  enriched  in  chlo- 
ride. Hydrolysis  of  biotite  has  been  considered 
here  as  a  possible  source  of  excess  Cl(-)  in  the 
Sebago  pluton.  However,  data  which  might  sup- 
port this  are  inconclusive.  (See  also  W89-11916) 
(Lantz-PTT) 
W89-11949 


pounds,  Classification,  Chemical  analysis,  Hydro- 
dynamics, Water  sampling,  Reagents,  Statistical 
analysis,  Corrosion. 

The  1989  Annual  Book  of  ASTM  Standards  con- 
sists of  67  volumes,  divided  among  16  sections. 
This  is  the  first  of  two  volumes  of  Section  11, 
Water  and  Environmental  Technology,  which  are 
devoted  to  water  standards.  It  contains  formally 
approved  ASTM  standard  classifications,  guides, 
practices,  specifications,  test  methods,  and  termi- 
nology and  related  material  such  as  proposed 
standards.  An  ASTM  standard  represents  a 
common  viewpoint  of  those  parties  concerned 
with  its  provisions,  namely,  producers,  users,  con- 
sumers, and  general  interest  groups.  It  is  intended 
to  aid  industry,  government  agencies,  and  the  gen- 
eral public.  The  use  of  an  ASTM  standard  is 
purely  voluntary.  It  is  recognized  that,  for  certain 
work  or  in  certain  regions,  ASTM  standard  specifi- 
cations may  be  either  more  or  less  restrictive  than 
needed.  The  contents  of  this  volume  highlight:  (1) 
definitions,  specifications,  reagents,  and  reporting 
results;  (2)  sampling  and  flow  measurement  of 
water  and  steam;  (3)  general  properties  of  water; 
and  (4)  inorganic  constituents.  (See  also  W89- 
12001)  (Lantz-PTT) 
W89-12000 


1989  ANNUAL  BOOK  OF  STANDARDS.  SEC- 
TION 11:  WATER  AND  ENVIRONMENTAL 
TECHNOLOGY,  VOLUME  11.01. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, Pennsylvania.  1989.  591p. 

Descriptors:  "Handbooks,  "Pollutant  identifica- 
tion, "Flow  measurement,  "Chemical  properties, 
"Standards,    "Water    analysis,    "Inorganic    com- 


1989  ANNUAL  BOOK  OF  STANDARDS.  SEC- 
TION 11:  WATER  AND  ENVIRONMENTAL 
TECHNOLOGY,  VOLUME  11.02. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-12001 

2L.  Estuaries 


NITROGEN-FIXING  HETEROTROPHIC  BAC- 
TERIA IN  COASTAL  WATERS:  A  COMPARI- 
SON OF  THE  CONTRIBUTION  MADE  BY 
SEWAGE  EFFLUENT  IN  A  TEMPERATE  AND 
A  TROPICAL  ENVIRONMENT. 
Lancaster  Univ.  (England).  Dept.  of  Biological 
Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-11114 

MARINE  HYDROCARBON-DEGRADING 

MICROORGANISMS:  COMMUNITY  STRUC- 
TURE AND  BIOMASS  DETERMINATION. 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11130 

PHOSPHORUS  CONTENT  OF  ZOOPLANK- 
TON  FROM  THE  INLAND  SEA  OF  JAPAN. 

Hiroshima  Univ.  (Japan).  Faculty  of  Applied  Bio- 
logical Science. 
S.  Uye,  and  O.  Matsuda. 

Journal  of  the  Oceanographical  Society  of  Japan 
NKGKB4,  Vol.  44,  No.  6,  p  280-286,  December 
1988.  3  fig,  2  tab,  21  ref.  Ministry  of  Education, 
Science  and  Culture,  Project  Nos.  60030046, 
61030042,  and  62030007. 

Descriptors:  "Nutrients,  "Zooplankton,  "Crusta- 
ceans, "Phosphorus,  Copepods,  Shrimp,  Crabs, 
Mysids,  Chaetognaths,  Inland  Sea  of  Japan. 

Measurements  of  P  content  were  made  for  11 
species  of  copepods,  2  species  of  mysids,  shrimp 
(including  mysis  stage)  and  chaetognaths,  and  one 
species  of  Noctiluca,  cirriped  (naupliar  stage)  and 
crab  (zoeal  stage)  from  the  Inland  Sea  of  Japan. 
The  body  P  content  (in  micrograms)  is  highly 
correlated  to  prosome  length  (L,  in  microns)  for 
copepods,  which  is  expressed  as  log  P  =  2.90  x  log 
L-9.34.  Mean  P  content  expressed  as  percent  of 
dry  weight  is  1.30%  for  copepods,  1.39%  for 
mysids,  0.63%  for  a  decapod  shrimp  (Acetes  ja- 
ponicus),  and  0.80%  for  chaetognaths.  Noctiluca 
contains  P  of  only  0.36%.  The  comparatively 
higher  P  content  of  suspension-feeding  copepods 
may  be  related  to  the  constant  supply  of  P-rich 
phytoplankton  in  this  region.  (Author's  abstract) 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


W89-11179 


SEASONAL  CHANGES  IN  SIZE-FRACTION- 
ATED PRIMARY  PRODUCTION  AND  NUTRI- 
ENT CONCENTRATIONS  IN  THE  TEMPER- 
ATE NERmC  WATER  OF  FUNKA  BAY, 
JAPAN. 

Hokkaido  Univ.,  Hakodate  (Japan).  Faculty  of 
Fisheries. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-11180 


CHANGES  IN  GAS  EXCHANGE  CHARACTER- 
ISTICS AND  WATER  USE  EFFICIENCY  OF 
MANGROVES  IN  RESPONSE  TO  SALINITY 
AND  VAPOUR  PRESSURE  DEFICIT. 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
For  primary  bibliographic  entry  see  Field  21. 
W89-11199 


DETERMINATION  OF  SEDIMENT  COMPOSI- 
TION AND  CHRONOLOGY  AS  A  TOOL  FOR 
ENVIRONMENTAL  IMPACT  INVESTIGA- 
TIONS. 

Consiglio  Nazionale  delle  Ricerche,  Padua  (Italy). 
1st.  di  Chimica  e  Tecnologia  dei  Radioelementi. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-11215 


RELATIONSHIPS  BETWEEN  SI,  AL,  AND  FE 

DEPOSITED    ON    FILTER-COVERED    GLASS 

SUBSTRATES  IN  MARINE  SEDIMENTS  AND 

IN     SUSPENSIONS     OF    SEDIMENTS     AND 

STANDARD  CLAYS. 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

J.  E.  Mackin. 

Marine  Chemistry  MRCHBD,  Vol.  26,  No.  2,  p 

101-117,  March  1989.  7  fig,  38  ref,  append.  ACS- 

PRF  Grants   15882-G2,   19131-ACS;  NSF  Grant 

OCE-83-09551. 

Descriptors:  *Geochemistry,  'Silicon,  *Aluminum, 
•Iron,  'Marine  sediments,  *Clays,  'Suspended 
sediments,  Silicates,  Interstitial  water,  Nitric  acid, 
Chemical  properties,  Diagenesis,  Sedimentation. 

Past  interpretations  regarding  the  composition  of 
aluminosilicate  precipitates  that  rapidly  form  in 
marine  sediments  have  relied  on  relationships  be- 
tween dissolved  Al  and  Si  concentrations  meas- 
ured in  sediment  pore  waters.  As  this  method  is 
not  always  appropriate,  the  possibility  of  directly 
measuring  Si/Al  and  Si/Fe  precipitation  ratios  was 
examined.  Glass  plates  and  glass  beads  were  placed 
into  probes  that  were  covered  with  filters  and 
inserted  into  sediments  and  clay  and  sedimentary 
suspensions.  The  probes  were  incubated  for  up  to 
1.5  months  and  the  glass  substrates  were  then 
extracted  in  0.1  N  HC1.  Results  showed  that  ex- 
tractable  Al  and  Si  accumulated  on  glass  substrates 
in  amounts  that  usually  exceeded  'blank'  values 
(glass  placed  in  contact  with  Si-containing  solu- 
tions, but  without  sedimentary  minerals),  but  Fe 
was  measurable  only  on  glass  substrates  placed  in 
contact  with  dissolved  Fe-containing  pore  waters. 
The  Si/(A1  +  Fe)  deposition  ratio  was  nearly  a 
constant  at  approx.  1:1,  independent  of  pH  and 
dissolved  Si  concentration.  This  result  agrees  with 
previous  interpretations  of  authigenic  mineral  com- 
positions based  upon  dissolved  Al-Si  relations  in 
sediments.  Inverse  Al-Fe  correlations  in  materials 
detected  on  the  glass  are  consistent  with  observa- 
tions regarding  compositional  variations  of  Fe-rich 
authigenic  minerals  such  as  glauconite  and  chamo- 
site  and  coating  materials  on  mineral  grains  formed 
in  both  shallow  and  deeply  buried  deposits.  (Au- 
thor's abstract) 
W89-11216 


DISSOLVED  NICKEL  AND  COBALT  IN  THE 
AQUATIC  ENVIRONMENT  AROUND 

MONACO. 

International     Lab.     of     Marine     Radioactivity, 

Monaco- Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-11217 


GROWTH  RESPONSE  OF  BACTERIA  TO  EX- 
TRACELLULAR PRODUCTS  OF  BLOOM 
ALGAE. 

Kyoto  Univ.  (Japan).  Dept.  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 11293 


DEVELOPMENT    OF    BACTERIOPLANKTON 
DURING  WINTER  AND  EARLY  SPRING  AT 
THE   ENTRANCE   TO   THE   GULF   OF   FIN- 
LAND, BALTIC  SEA. 
Tvarminne  Zoological  Station  (Finland). 
J.  Kuparinen. 

Internationale  Vereinigung  fur  Theoretische  und 
Angewandte  Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  1869-1878,  December 
1988.  4  fig,  5  tab,  31  ref. 

Descriptors:  'Aquatic  bacteria,  'Plankton,  'Baltic 
Sea,  'Finland,  'Ice  cover,  'Ice  breakup,  Biomass, 
Productivity,  Chlorophyll,  Seasonal  variation, 
Bacterial  physiology. 

In  order  to  study  the  control  of  the  bacterioplank- 
ton  growth  by  phytoplankton  substrate  release 
(and  chemical  and  physical  factors),  bacterioplank- 
ton  development  was  followed  in  the  Tvarminne 
Stodfjard  during  early  spring  till  the  break  up  of 
the  ice  when  zooplankton  grazing  is  expected  to  be 
at  a  minimum.  Bacterioplankton  biomass  and  pro- 
ductivity were  measured  by  the  acridine  orange 
and  the  3H-thymidine  incorporation  techniques, 
respectively,  from  the  winter  stage  to  the  breakup 
of  the  ice  cover  in  spring.  During  the  ice-covered 
period,  when  concentrations  of  inorganic  nutrients 
were  high  and  temperatures  below  0  C,  bacteria 
numbers,  biomass  and  production  were  low  and 
stable.  The  maximum  bacterial  number  and  bio- 
mass values  of  5,300,000  cells/ml  and  1 15  mg  C/cu 
m,  respectively,  were  recorded  at  the  chlorophyll- 
a  maximum.  The  maximum  bacterial  production  of 
23  mg  C/cu  m/d  was  recorded  prior  to  the  chloro- 
phyll maximum,  during  the  outflow  of  less  saline 
water  below  the  ice  (0.5  m).  The  mean  bacterial 
cell  volume  increased  during  the  phytoplankton 
bloom  development.  Due  to  the  strong  seasonal 
variation  in  bacterial  cell  size,  the  use  of  a  single 
conversion  factor,  throughout  the  year  may  cause 
a  serious  error  in  biomass  and  production  esti- 
mates. The  direct  conversion  of  thymidine  incor- 
poration to  carbon  production  gave  higher  rates 
than  if  conversion  of  thymidine  incorporation  to 
cell  growth,  cell  volume  to  cell  carbon  and  cell 
volume  conversions  were  used.  The  data  show  an 
intimate  relationship  between  the  phytoplankton 
and  bacterioplankton  during  the  development  of 
the  spring  phytoplankton  bloom,  phytoplankton 
exudation  control  bacterial  growth.  (Miller-PTT) 
W89-11311 


ECOLOGY  OF  DUNALIELLA  SPECIES 
(CHLOROPHYTA,  VOLVOCALES)  IN  THE 
COASTAL  SALT  LAKE,  HUTT  LAGOON, 
WESTERN  AUSTRALIA, 

T.  P.  Moulton,  M.  A.  Burford,  and  T.  R.  Sommer. 
Internationale  Vereinigung  fur  Theoretische  und 
Angewandte  Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  1908-1911,  December 
1988.  3  tab,  9  ref. 

Descriptors:  'Algal  growth,  'Chlorophyta,  'La- 
goons, 'Australia,  'Saline  water,  Ecology,  Verti- 
cal distribution,  Water  chemistry,  Salinity,  Preda- 
tion,  Limiting  nutrients. 

The  water  chemistry,  limiting  nutrients,  and  verti- 
cal distribution  as  well  as  the  competition  between 
Dunaliella  salina  and  D.  viridis  are  discussed  for 
the  Hutt  Lagoon  (Western  Australia).  D.  salina 
and  D.  viridis  coexist  as  the  dominant  eucaryotic 
organisms  in  the  hypersaline,  ephermal  lake.  In  the 
normal  annual  cycle,  the  lake  is  dry  in  the  summer 
and  fills  in  winter  to  a  maximum  depth  of  approxi- 
mately 0.7  m.  The  salinity  of  the  main  water  body 
is  close  to  saturated  salt  (300  g/L)  for  much  of  the 
year  and  usually  remains  above  approximately  200 
g/1.  Under  these  conditions,  D.  salina  and  D.  viri- 
dis are  little  affected  by  competitors  (other  algae) 
and  predators  (Protozoa  and  Artemia).  In  periph- 
eral water  bodies  at  lower  salinities,  (less  than  200 
g/L)  predation  by  Protozoa  and  Artemia  has  a 


major  effect  on  populations  of  D.  salina  and  D. 
viridis.  Other  algae  become  common  also  at  lower 
salinities.  In  the  summer,  when  the  lake  dries  out, 
both  species  of  Dunaliella  exist  within  and  below 
the  layer  of  precipitated  halite.  Cysts  of  both  spe- 
cies have  been  observed,  but  are  not  the  dominant 
form  that  survives  drying  out;  the  naked,  flagellat- 
ed cells  are  observed  most  commonly  in  this  situa- 
tion. (Author's  abstract) 
W89-11316 


RECYCLING  OF  MARINE  ELEMENTS 
TRANSPORTED  INTO  FRESHWATER  SYS- 
TEMS BY  ANADROMOUS  SALMON. 

Juneau  Center  for  Fisheries  and  Ocean  Sciences, 

AK. 

For  primary  bibliographic  entry  see  Field  2H. 

W89- 11339 


STUDIES  ON  PERIPHYTON  ALGAE  IN  THE 
PETROLEUM  OIL  SPILLAGES  AREA  OF  THE 
NIGER  DELTA  AQUATIC  SYSTEM. 

Rivers  State  Univ.  of  Science  and  Technology, 

Port  Harcourt  (Nigeria). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-11340 


SOME  ENVIRONMENTAL  FACTORS  AF- 
FECTING SURVIVAL  OF  FECAL  PATHOGENS 
AND  INDICATOR  ORGANISMS  IN  SEA- 
WATER. 

Alexandria  Univ.  (Egypt).  Higher  Inst,  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11358 


MODEL  FOR  THE  ESTIMATION  OF  ANNUAL 
PRODUCTION  RATES  OF  MACROPHYTE 
ALGAE, 

Universidade  Nova  de  Lisboa  (Portugal).  Facul- 

dade  de  Ciencias  e  Tecnologia. 

J.  G.  Ferreira,  and  L.  Ramos. 

Aquatic  Botany  AQBODS,  Vol.  33,  No.  1/2,  p  53- 

70,  March  1989.  4  fig,  6  tab,  31  ref. 

Descriptors:  'Estuaries,  'Aquatic  plants,  'Macro- 
phytes,  'Algae,  Biomass,  Aquatic  productivity, 
Abiotic  factors,  Seasonal  variation,  Zooplankton, 
Portugal,  Time  series  analysis,  Light  penetration, 
Estuarine  environment. 

Data  on  seasonal  biomass  variation,  short-term 
productivity  experiments  and  different  abiotic  fac- 
tors are  used  to  estimate  annual  productivity  for 
three  macrophyte  species.  Although  the  accuracy 
of  the  estimates  is  subject  to  the  limitations  of  the 
methodology  applied,  an  example  is  given  of  the 
importance  of  annual  productivity  data  for  the 
determination  of  the  role  of  macrophytes  in  estua- 
rine ecosystems.  The  data  presented  and  discussed 
were  obtained  in  the  Tagus  Estuary  (Portugal). 
The  observed  variation  in  biomass  for  the  three 
species  appears  to  be  conditioned  by  the  seasonal 
nature  of  factors  controlling  production  in  any 
temperate  estuary.  There  is  a  spring  increase  in 
biomass  associated  with  the  increase  in  day  length, 
irradiance  and  air  and  water  temperatures;  this 
increase  is  most  significant  in  Fucus  and  Ulva. 
There  is  subsequent  fall  in  biomass,  owing  to  the 
appearance  of  herbivorous  zooplankton;  this  is  a 
more  pronounced  in  Ulva,  which  may  be  preferen- 
tially grazed  owing  to  its  distromatic  structure  and 
also  more  readily  detached  from  the  substrate.  A 
subsequent  summer  peak  in  biomass  occurs  in  all 
species,  probably  linked  to  the  decline  in  grazers. 
The  values  obtained  for  the  mean  net  and  gross 
primary  productivity  of  the  three  species  show 
that,  for  a  range  of  temperatures  and  ligh*  intensi- 
ties, G  verrucosa  and  U.  lactuca  have  a  consistent- 
ly higher  primary  productivity  than  F.  vesiculosus, 
with  all  the  species  having  roughly  similar  coeffi- 
cients of  variation.  A  time  series  of  k  values,  ob- 
tained at  high  and  low  tide  during  an  18-month 
sampling  period  was  used.  The  temporal  variation 
of  k,  the  light  extinction  coefficient,  was  examined 
in  detail,  since  this  parameter  will  be  extremely 
variable  in  an  estuarine  ecosystem.  (Miller-PTT) 
W89-11365 
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SEASONAL  PLANT  WATER  RELATIONS  IN  A 
SOUTH  AFRICAN  MANGROVE  SWAMP. 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Botany. 

G.  Naidoo. 

Aquatic  Botany  AQBODS,  Vol.  33,  No.  1/2,  p  87- 

100,  March  1989.  7  fig,  31  ref. 

Descriptors:  *Soil-water-plant  relationships,  'Man- 
grove swamps,  'South  Africa,  Leaves,  Phenology, 
Soil  water  potential,  Conductivity,  Seasonal  varia- 
tion, Soil  water,  Swamps. 

Seasonal  water  relations  were  monitored  at  month- 
ly intervals  for  a  year  on  Avicennia  marina 
(Forsk.)  Vierh.,  Rhizophora  mucronata  Lam.  and 
Bruguiera  gymnorrhiza  (L.)  Lam.  in  a  mangrove 
swamp  in  Durban,  South  Africa.  Observations  and 
measurements  were  made  of  phenology,  climatic 
conditions,  soil  moisture,  soil  water  potential,  elec- 
trical conductivity,  leaf  water  potential  and  leaf 
conductance.  Soil  salinities  showed  distinct  season- 
al trends  being  lower  during  the  hot,  wet  summer 
and  two-fold  to  three-fold  higher  during  the  cool 
dry  winter.  Soil  water  potentials  ranged  from  -1.33 
to  3.48  MPa  and  paralleled  those  of  soil  salinity. 
Soil  moisture  content  ranged  from  19  to  40%  and 
did  not  show  any  seasonal  variation.  Minimum  leaf 
water  potentials  at  dawn  varied  from  -2.07  to  4.38 
MPa  with  no  distinct  seasonal  trends.  There  was 
no  relationship  between  leaf  water  potential  and 
soil  salinity  or  soil  water  potential.  Leaf  conduct- 
ance exhibited  distinct  seasonal  trends,  being 
higher  in  summer  as  a  result  of  high  evaporative 
demand,  lower  soil  salinities  and  higher  soil  water 
potentials.  The  results  indicate  that  seasonal  trends 
in  soil  and  plant  water  relations  are  similar  for  all 
three  mangrove  species.  (Author's  abstract) 
W89- 11366 


VERTICAL  DISTRIBUTION  AND  RESOURCE 
ALLOCATION  OF  RUPPIA  MARITLMA  L.  IN 
A  SOUTHERN  BRAZILIAN  ESTUARY. 

Fundacao  Univ.,   Rio  Grande  (Brazil).   Lab.   de 

Botanica  Marinha. 

C.  S.  B.  Costa,  and  U.  Seeliger. 

Aquatic  Botany  AQBODS,  Vol.  33,  No.   1/2,  p 

123-129,  March  1989.  3  fig,  1  tab,  19  ref. 

Descriptors:  *Sea  grasses,  'Plant  growth,  'Brazil, 
•Estuaries,  Aquatic  plants,  Vertical  distribution, 
Light  intensity,  Transparency,   Aquatic  habitats. 

The  vertical  distribution  and  resource  allocation  of 
Ruppia  maritima  L.  were  studied  in  the  Patos 
Lagoon  estuary  (Brazil).  Light  intensities,  water 
transparency  and  water  depths  at  the  plant  site 
were  measured  daily  during  the  growth  period 
from  August  1980  to  January  1981.  Plant  samples 
from  4  water  depths  (0.25-0.70  m  below  mean  low 
water)  were  collected  during  the  growth  and  re- 
productive peak  of  the  population  in  January  1981. 
The  upper  limit  of  the  plants  was  at  water  depths 
(0.25  m)  where  aerial  exposures  of  the  plants  were 
no  longer  than  50%  of  the  total  time  during  the 
growth  period.  Highest  vegetative  shoot  numbers 
and  biomass  were  found  at  0.40-m  water  depth. 
Reduced  vegetative  growth  below  0.55  m  ap- 
peared to  be  related  to  light  intensity.  Based  on  the 
average  extinction  coefficient  and  photosyntheti- 
cally  active  light  below  the  surface  during  the 
flowering  period,  optimal  growth  (vegetative  and 
flowering)  (0.40  m)  and  the  lower  growth  limit  of 
Ruppia  (0.70  m)  occurred  at  4860-5760  and  1660- 
1970  lux,  respectively.  The  high  proportion  (90%) 
of  resource  allocations  into  flowering  shoots  and 
maximum  number  of  flowers  and  fruits  at  lowest 
depth,  as  well  as  their  absence  at  0.55  m  water 
depth,  suggests  the  existence  of  different  strategies 
in  intertidal  and  subtidal  habitats.  (Author's  ab- 
stract) 
W89- 11369 


CONTINUOUS  INFLOW  OF  SEA  WATER  AND 
OUTFLOW  OF  BRACKISH  WATER  IN  THE 
SUBSTRATUM  OF  THE  KARSTIC  ISLAND  OF 
CEPHALONIA. 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2F. 

W89- 11379 


IMPROVEMENTS  IN  THE  BENTHIC  FAUNA 
OF  THE  TEES  ESTUARY  AFTER  A  PERIOD 
OF  REDUCED  POLLUTION  LOADINGS. 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 11384 


PHYSICAL,  CHEMICAL  AND  BIOLOGICAL 
CHARACTERIZATION  OF  THE  USHANT 
TIDAL  FRONT, 

Museume    National    d'Histoire    Naturelle,    Pans 

(France). 

G.  Grepma. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  73,  No.  4,  p  511-536,  1988.  12  fig,  2 

tab,  78  ref. 

Descriptors:  'Stratification,  'Surveys,  'Tidal  ef- 
fects, 'English  Channel,  Physical  properties, 
Chemical  properties,  Biological  properties,  Sea- 
water,  Carbon  cycle,  Nitrogen  cycle,  Phytoplank- 
ton,  Zooplankton,  Nutrients,  Enrichment,  Thermo- 
cline,  Biomass. 

A  multi-disciplinary  study  was  carried  out  during 
the  summer  of  1982  in  the  area  of  Ushant  tidal 
front  at  the  entrance  of  the  English  Channel.  The 
Ushant  front  is  a  shallow-sea,  tidal  front.  During 
the  warmer  half  of  the  year,  it  separates  cool,  well- 
mixed    coastal    waters    from    offshore    stratified 
waters.  It  stretches  between  Brittany  and  Great 
Britain  across  the  entrance  of  the  English  Channel 
over  depths  of  about  100  m.  The  stratified  water 
masses  (West  of  the  front)  and  the  mixed  water 
masses  (East  of  it)  are  characterized  with  respect 
to  their  main  physical,  chemical  and  biological 
properties  and  a  comparative  budget  of  organic 
carbon  is  presented.  A  single  West-East  transect 
was  selected  in  order  to  characterize  as  thoroughly 
as  possible  the  stratified  area  and  the  mixed  area. 
Several  physiological,  biochemical  or  taxonomical 
indices  of  phytoplankton  and  zooplankton  popula- 
tions  are   investigated.   The  effects   of  the   tidal 
regime  on  space-time  variability  and  nutrient  en- 
richment are  emphasized.  Measurements  include: 
(1)  optical  diffusivity,   (2)  Coulter  counting,  (3) 
nutrient  analysis,  (4)  free  and  particle-bound  bacte- 
ria, in  terms  of  abundance,  size  and  biomass,  (5) 
carbon,  nitrogen,  carbohydrates  and  protein  con- 
tent of  the  particulate  matter,  (6)  adenylate  energy 
charge,   (7)   taxonomical   composition   and   abun- 
dance   of   phytoplankton,    mesozooplankton    and 
ichthyoplankton,  (8)  chlorophyll  content  of  photo- 
synthetic  carbon  uptake  (14C)  and  nitrate  and  am- 
monium uptakes  (15N)  under  simulated  in  situ  con- 
ditions, and  (9)  digestive  enzyme  activity  of  meso- 
zooplankton. The  main  features  are  compared  for 
the  S  (stratified  station)  and  M  (mixed  station) 
areas.    Although    most    concentrations    and    bio- 
masses  exhibited  some  increase  in  the  vicinity  of 
the  front,  it  could  not  be  firmly  ascertained  wheth- 
er growth  rates  are  higher  there.  Frontal  effects 
and  thermocline  effects  appear  to  be  closely  relat- 
ed. A  partial  budget  of  organic  carbon  is  present- 
ed,  which   results   in   unbalanced   phytoplankton 
ratios  in  S  and  M.  Ammonium  recycling  proves  to 
be  essential  to  the  nitrogen  budget,  particularly  in 
S.   Emphasis  is  put  on  the  respective  enriching 
effects  of  the  semi-diurnal  and  the  semi-monthly 
tidal  periodicities.  (Miller-PTT) 
W89- 11391 


SALINITY  AND  FLOODING  LEVEL  AS  DE- 
TERMINANTS OF  SOIL  SOLUTION  COMPO- 
SITION AND  NUTRIENT  CONTENT  IN  PANI- 
CUM  HEMITOMUM. 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
T.  C.  Feijtel,  P.  A.  Moore,  K.  McKee,  and  I. 
Mendelssohn. 

Plant  and  Soil  PLSOA2,  Vol.  114,  No.  2,  p  197- 
204,  February  1989.  6  fig,  7  tab,  24  ref. 

Descriptors:  'Wetlands,  'Marsh  plants,  'Salinity, 
'Interstitial  water,  'Nutrients,  'Flooding,  Hydro- 
gen ion  concentration,  Marshes,  Capillary  conduc- 
tivity, Magnesium,  Calcium,  Potassium,  Manga- 
nese, Copper,  Regression  analysis. 

A  greenhouse  experiment  was  conducted  to  exam- 
ine the  effects  of  salinity  and  flooding  level  on 


Estuaries — Group  2L 

interstitial  solute  speciation  and  solute  uptake  by 
Panicum  hemitomum  grown  on  intact  marsh  sub- 
strates. The  experimental  set-up  consisted  of  a  fac- 
torial arrangement  of  treatments  (5  salinity  levels 
at  3  flooding  levels)  with  4  replications.  Salinity 
treatments  with  the  addition  of  salt  (Instant  Ocean) 
successfully  increased  interstitial  pore  water  con- 
ductivities and  resulted  in  significantly  different 
treatment  means.  Redox  potentials  and  proton  ac- 
tivities were  significantly  higher  in  the  drained 
treatment,  with  only  minor  differences  between  the 
two  flooded  treatments.  There  was  no  significant 
pH  effect  due  to  salinity,  although  a  significant 
interaction  between  salinity  and  flooding  level  was 
observed.  Analysis  of  variance  suggested  that  elec- 
tro-chemical and  interstitial  solute  behavior  could 
be  described  by  salinity  and  flooding  treatments. 
GEOCHEM  calculations  were  performed  in  order 
to  relate  leaf  concentrations  to  ion  activities  in 
interstitial  soil  solutions.  Leaf  contents  of  Mg,  Ca, 
K,  Mn,  and  Cu  were  significantly  correlated  with 
the  activities  of  corresponding  ions  in  the  intersti- 
tial pore  water.  However,  most  of  the  variability  in 
leaf  metal  content  could  be  accounted  for  by  treat- 
ment effects.  Regression  analysis  showed  that  the 
ion  activities  explained  less  than  25%  of  the  varia- 
bility in  leaf  metal  content.  (Author's  abstract) 
W89- 11424 


DISSOLVED  ORGANIC  COPPER  ISOLATED 
BY  C18  REVERSE-PHASE  EXTRACTION  IN 
AN  ANOXIC  BASIN  LOCATED  IN  THE  PET- 
TAQUAMSCUTT  RIVER  ESTUARY. 

Rhode     Island    Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  5  A. 

W89-U426 


EFFECT  OF  SALINITY  ON  FREE  AMINO 
ACIDS  IN  THE  PRAWN  PALAEMON  ELE- 
GANS  (RATHKE), 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Zoologie. 
For  primary  bibliographic  entry  see  Field  81. 
W89- 11447 


STATIC  EQUILIBRIUM  BAYS:  NEW  RELA- 
TIONSHIPS. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

J.  R.  Hsu,  R.  Silvester,  and  Y.  Xia. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED4,  Vol.  115,  No.  3,  p 

285-298,  1989.  10  fig,  2  tab,  20  ref. 

Descriptors:  'Beach  erosion,  'Shore  protection, 
'Bays,  'Geomorphology,  'Coasts,  Logarithmic 
spiral,  Model  studies,  Crenulate-shaped  bays, 
Graphical  methods,  Erosion,  Wave  direction. 

Bays  as  a  predominant  physical  feature  of  the 
coastlines  of  the  world  have  been  recognized  for 
some  30  years.  Shape  of  bays  has  been  equated  to  a 
logarithmic  spiral  but  information  presented  indi- 
cates it  is  not  uniformly  applicable.  The  following 
observations  have  been  made  concerning  bay  dy- 
namics: (1)  Crenulate-shaped  bays  are  widespread 
and  information  is  available  to  explain  their  forma- 
tion; (2)  Bays  are  natural  features,  which  points  to 
their  use  in  stabilizing  procedures  employing 
beaches  as  natural  protection;  (3)  Model  studies 
can  be  used  to  derive  the  shape  of  bays  in  static 
equilibrium;  (4)  The  previously  accepted  bay  shape 
of  the  logarithmic  spiral  should  be  replaced  by 
graphs,  which  require  arcs  to  be  drawn  from  the 
upcoast  headland  at  various  angles  to  the  wave 
crest  alignment  through  the  up-coast  control  point; 
(5)  This  new  procedure  permits  the  shape  to  be 
determined  for  static  equilibrium,  which  is  indica- 
tive of  bay  stability,  since  it  can  erode  back  to  this 
limiting  curvature;  (6)  The  indentation,  measured 
normal  to  the  control  line,  taken  as  a  ratio  to  its 
length  is  related  to  wave  obliquity,  from  which 
stability  can  be  gaged.  (See  also  W89- 11471) 
(White-Reimer-PTT) 
W89- 11470 
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APPLICATIONS  OF  HEADLAND  CONTROL. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 
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For  primary  bibliographic  entry  see  Field  2J 

W89- 11471 


DETECTION  OF  PILUSLIKE  STRUCTURES 
ON  CLINICAL  AND  ENVIRONMENTAL  ISO- 
LATES OF  VIBRIO  VULNIFICUS. 

Texas  Univ.  Medical  School  at  Houston. 
For  primary  bibliographic  entry  see  Field  5C. 


POSSIBLE  ROLE  OF  CARBONATE  DISSOLU- 
TION IN  ESTUARINE  PHOSPHATE  DYNAM- 

Rijkswaterstaat,  The  Hague  (Netherlands).  Div  of 

Tidal  Waters. 

V.  N.  de  Jonge,  and  L.  A.  Villerius. 

Limnology  and  Oceanography  LIOCAH,  Vol  34 

No.  2,  p  332-340,  March  1989.  9  fig,  32  ref. 

Descriptors:  'Phosphates,  'Carbonates,  *Estuarine 
environment,  'Cycling  nutrients,  Adsorption,  Cal- 
cite, Clays,  Iron,  Acidity,  Dynamics,  Carbon  diox- 
ide, Sediment  transport,  Mineralization,  Accumula- 
tion, The  Netherlands. 

Field  observations  on  the  phosphate  distribution  in 
the  Ems  estuary  (The  Netherlands)  show  a  non- 
conservative    concentration   gradient,    with    high 
summer  values  in  the  middle  reaches.  Experiments 
indicate  the  existence  of  two  antagonistic  mecha- 
nisms that  can  regulate  the  phosphorus  cycle.  Cal- 
cite  is  formed  at  sea  and  in  the  estuary  and  trans- 
ported onshore  and  to  the  upper  reaches  of  the 
estuary  like  other  suspended  matter.  During  this 
transport,  part  of  the  phosphate  adsorbs  onto  cal- 
cite. Because  pH  is  lower  in  the  upper  reaches  of 
the  estuary,  some  of  the  calcite  dissolves  and  con- 
sequently some  of  the  phosphate  desorbs.  Other 
suspended  matter  components,  such  as  clay  miner- 
als and  iron  oxyhydroxide,  can  also  adsorb  phos- 
phate. The  conditions  in  the  upper  reaches  of  the 
estuary  (lower  salinities  and  pH)  are  particularly 
favorable  for  these  minerals  to  adsorb  the  phos- 
phate that  is  available  there  as  a  result  of  calcite 
dissolution.  Thus,  during  transport  upstream,  part 
of  the  calcite-bound  phosphate  fraction  of  the  sus- 
pended matter  switches  to  adsorption  sites  of  sus- 
pended noncalcite  minerals,  producing  the  noncon- 
servative    concentration    gradient    in    phosphate 
along  the  estuary.  This  process  of  phosphate  re- 
lease may  be  simulated  by  high  carbon  dioxide 
production  resulting  from  the  biological  mineral- 
ization of  organic  matter  in  the  middle  and  upper 
reaches  of  the  estuary.  The  processes  of  sediment 
transport  and  phosphate  adsorption  and  desorption 
favor  the  accumulation  of  marine  phosphates  as 
well  as  retention  of  fluvial  phosphates  in  the  estu- 
ary. (Author's  abstract) 
W89-11517 


TIDALLY  INDUCED  ESTUARINE  PHYTO- 
PLANKTON  PATCHINESS. 

Charleston    Coll.,    SC.    Grice   Marine   Biological 

Lab. 

P.  Dustan,  and  J.  L.  Pinckney. 

Limnology  and  Oceanography  LIOCAH,  Vol  34 

No.  2,  p  410-419,  March  1989.  12  fig,  1  tab,  25  ref 

Descriptors:  'Estuarine  environment,  'Phyto- 
plankton,  'Ecological  distribution,  'Tidal  effects, 
Chlorophyll  a,  Tidal  currents,  Tidal  amplitude,' 
Coastal  waters,  Harbors. 

The  patchiness  of  phytoplankton  in  Charleston 
Harbor,  as  measured  by  the  distribution  of  chloro- 
phyll a,  is  coupled  to  the  periodicity  of  the  tidal 
cycle.  Phytoplankton  aggregations  occur  at  frontal 
zones  that  form  on  the  flood  when  river  and  tidal 
flow  are  in  opposition.  The  magnitude  and  varia- 
bility of  the  chlorophyll  distribution  decrease 
during  the  ebb,  and  phytoplankton  patches  do  not 
form  at  frontal  zones.  Tidal  current  velocities  and 
not  tidal  heights  appear  to  be  the  important  eco- 
logical variables.  This  tidally  driven  periodic  ag- 
gregation of  phytoplankton  represents  an  interac- 
tion between  physical  forcing  functions  and  bio- 
logical activity  that  may  focus  and  locally  intensify 
the  trophodynamics  of  the  pelagic  component  of 
the  Charleston   Harbor  estuary.   Tidally  induced 


aggregation  and  subsequent  offshore  transport  on 
the  ebb  may,  in  part,  provide  the  mechanism  that 
links  the  scale  lengths  of  estuarine  and  coastal 
phytoplankton  variability.  (Author's  abstract) 
W89- 11522 


NITROGEN  EXCHANGE  BETWEEN  A  POR- 
TION  OF  VEGETATED  SALT  MARSH  AND 
THE  ADJOINING  CREEK. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research 
G.  J.  Whiting,  H.  N.  McKellar,  J.  D.  Spurrier,  and 
T.  G.  Wolaver. 

Limnology  and  Oceanography  LIOCAH,  Vol  34 
No.  2,  p  463-473,  March  1989.  9  fig,  4  tab,  31  ref 
NSF  Grant  BSR  81-19752. 

Descriptors:  'Salt  marshes,  'Nitrogen  cycle, 
•Streams,  Vegetation,  Spartina,  Tides,  Ammoni- 
um, Nitrates,  Nitrites,  Particulate  matter,  Water 
level,  Rainfall,  Nutrients. 

Net  exchange  of  nitrogen  between  a  portion  of 
vegetated  salt  marsh  (dominated  by  Spartina  alter- 
mflora)  and  the  adjacent  tidal  creek  was  measured. 
During  tidal  inundation,  the  marsh  imported  am- 
monium, nitrate  +  nitrite,  and  particulate  nitrogen 
and  exported  dissolved  organic  nitrogen  over  an 
annual  cycle.  The  low  marsh  (characterized  by  the 
tall  form  of  S.  alterniflora)  had  higher  uptake  and 
release  rates  compared  to  high  marsh  areas  domi- 
nated by  shorter  forms  of  S.  alterniflora.  When 
creek-water  levels  were  below  the  marsh  surface 
during  the  late  ebb  and  early  flood,  residual  water 
on  the  marsh  surface  drained  into  the  tidal  creek 
and  exported  substantial  amounts  of  particulate  and 
dissolved  organic  nitrogen  but  relatively  small 
amounts  of  dissolved  inorganic  nitrogen.  Rainfall 
during  exposure  of  the  marsh  surface  increased 
particulate  nitrogen  export  to  the  tidal  creek  40- 
fold.  With  respect  to  tidal  exchange  via  inundation 
and  drainage,  the  vegetated  marsh  exported  about 
4.5  g  N/sq  m/yr,  largely  as  dissolved  organic 
nitrogen.  Results  suggest  that  the  seasonal  pattern 
of  inorganic  nitrogen  import  is  more  dependent  on 
the  concentration  of  nutrients  in  water  flooding  the 
marsh  than  on  the  seasonal  demand  of  primary 
producers  in  the  marsh.  (Author's  abstract) 
W89-11525 


NITROGEN  AND  CARBON  DYNAMICS  IN  C3 
AND  C4  ESTUARINE  MARSH  PLANTS 
GROWN  UNDER  ELEVATED  C02  IN  SITU. 

Smithsonian  Environmental  Research  Center 
Edgewater,  MD. 

P.  S.  Curtis,  B.  G.  Drake,  and  D.  F.  Whigham 
Oecologia  OECOBX,  Vol.  78,  No.  3,  p  297-301 
March  1989.  4  fig,  2  tab,  36  ref. 

Descriptors:  'Nitrogen  cycle,  'Carbon  cycle,  'Es- 
tuaries, 'Marsh  plants,  'Carbon  dioxide,  Spartina, 
Bulrushes,  Plant  tissues,  Nitrogen,  Carbon 
Growth,  Wetlands. 

Carbon  dioxide  concentrations  were  elevated  in 
three  estuarine  communities  for  an  entire  growing 
season.  Open  top  chambers  were  used  to  raise  C02 
concentrations  ca.  336  ppm  above  ambient  in  mon- 
ospecific communities  of  Scirpus  olneyi  (C  sub  3) 
and  Spartina  patens  (C  sub  4),  and  a  mixed  commu- 
nity of  S.  olneyi,  S.  patens,  and  Distichlis  spicata 
(C  sub  4).  Nitrogen  and  carbon  concentration  (% 
wt)  of  aboveground  tissue  was  followed  through- 
out growth  and  senescence.  Green  shoot  %N  was 
reduced  and  %C  was  unchanged  under  elevated 
C02  in  S.  olneyi.  This  resulted  in  a  20-40%  in- 
crease in  tissue  C/N  ratio.  There  was  no  effect  of 
C02  on  either  C  sub  4  species.  Maximum  above- 
ground  N  (g/sq  m)  was  unchanged  in  S.  olneyi, 
indicating  that  increased  productivity  under  elevat- 
ed C02  was  dependent  on  reallocation  of  stored  N. 
There  was  no  change  in  the  N  recovery  efficiency 
of  S.  olneyi  in  pure  stand  and  a  decrease  in  the 
mixed  community.  Litter  C/N  ratio  was  not  affect- 
ed by  elevated  C02,  suggesting  that  decomposition 
and  N  mineralization  rates  will  also  remain  un- 
changed. Continued  growth  responses  to  elevated 
C02  could,  however,  be  limited  by  the  ability  of  S. 
olneyi  to  increase  the  total  aboveground  N  pool 
(Author's  abstract) 
W89- 11530 


EFFECTS  OF  MACROFAUNA  EXCRETION 
AND  TURBULENCE  ON  INORGANIC  NI- 
TROGENOUS EXCHANGES  IN  THE  WATER- 
SEDIMENT  INTERFACE.  EXPERIMENTAL 
APPROACH  IN  MICROCOSMS. 
Centre  d'Etudes  d'Oceanographie  et  de  Bioloeie 
Marine,  Roscoff  (France). 

M.  Regnault,  R.  Boucher-Rodini,  G.  Boucher  and 
P.  Lasserre. 

Cahiers  de  Biologie  Marine  CBIMA5,  Vol  29  No 
4,  p  427-444,  1988.  3  fig,  3  tab,  41  ref.  Electrici'te  de 
France  Grant  n  2G-3661. 

Descriptors:  'Marine  environment,  'Sediment- 
water  interfaces,  'Turbulent  flow,  'Excretion 
Cycling  nutrients,  'Ammonia,  'Nitrates,  Aquatic 
environment,  Aquatic  animals,  Crabs,  Oysters 
Water  column,  Interstitial  water. 

The  respective  effects  of  macrofauna  excretion  and 
turbulence  on  the  NH4(  +  )  and  N03(-)  fluxes  oc- 
curring at  the  water-sediment  interface  of  an 
oyster-bed  were  studied,  using  marine  microcosms 
in  which  this  interface  was  reconstituted.  Experi- 
ments were  performed  in  winter  and  summer  con- 
ditions. In  the  presence  of  macrofauna  (Carcinus 
maenas  or  Crassostrea  gigas),  the  NH4(  +  )  content 
of  the  water  column  and  of  pore-water  markedly 
increased.  NH4(  +  )  fluxes  at  the  water-sediment 
interface  were  1  and  2  orders  of  magnitude  greater 
than  in  the  absence  of  macrofauna,  in  winter  and 
summer,  respectively.  A  turbulence  simulation  in 
the  water  column  leads  simultaneously  to  a  marked 
increase  of  the  water  column  NH4(  +  )  content  and 
a  decrease  of  the  pore-water  NH4(  +  )  content 
According  to  the  duration  of  the  experimental 
turbulence,  these  nutrient  exchanges  likely  resulted 
from  a  physical  process  (sediment  resuspension) 
rather  than  biological  processes.  In  contrast  to 
NH4(  +  ),  N03(-)  content  of  pore- water  and  water 
column  was  not  significantly  modified  by  either 
turbulence  or  macrofauna.  Ammonia  excretion  rate 
of  crab  and  oyster  was  to  a  varied  extent  influ- 
enced by  turbulence  according  to  the  season  and 
the  species  considered.  (Author's  abstract) 
W89-11542 


PHYTOPLANKTON  POPULATION  DENSITY 
AND  VOLUME  AS  INDICATORS  OF  EU- 
TROPHICATION  IN  THE  EASTERN  PART  OF 
THE  ADRIATIC  SEA. 

Biological  Inst.,  Dubrovnik  (Yugoslavia) 

D.  Vilicic. 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  2,  p  117- 

132,  April  15  1989.  2  fig,  7  tab,  49  ref. 

Descriptors:  'Population  density,  'Ecosystems, 
•Bioindicators,  'Phytoplankton,  'Population  dy- 
namics, 'Eutrophication,  'Adriatic  Sea,  Biomass, 
Aquatic  populations,  Aquatic  environment,  Classi- 
fication, Marine  environment,  Trophic  level,  Phys- 
iological ecology,  Municipal  wastewater,  Red  tide, 
Statistical  analysis. 

Population  density  and  volume  biomass  of  micro- 
plankton,  nanoplankton  and  total  phytoplankton 
were  analyzed  at  14  stations  along  the  eastern  part 
of  the  Adriatic  Sea.  At  each  station,  five  param- 
eters of  phytoplankton  quantity  were  analyzed:  (1) 
microplankton  population  density;  (2)  microplank- 
ton  volume;  (3)  nanoplankton  population  density; 
(4)  nanoplankton  volume;  and  (5)  total  phytoplank- 
ton volume.  The  minimum,  maximum  and  most 
frequent  phytoplankton  quantities  are  proposed  as 
characteristic  and  indicative  values  of  ecosystem 
trophic  level  and  its  metabolism.  Based  upon  fre- 
quency distribution,  four  categories  of  ecosystems 
were  established  in  the  investigated  area.  Criteria 
for  ecosystem  categorization  and  biological  evalua- 
tion of  eutrophication  are  proposed;  stations  with 
lower  trophic  level  and  very  small,  small,  or  mod- 
erate phytoplankton  quantity  may  be  included  in 
categories  I,  II  and  III.  Category  IV  includes 
urban  sewage  waters  influenced  ecosystems  or 
those  being  naturally  well  eutrophicated,  where 
highest  possible  phytoplankton  quantity,  including 
red  tides,  are  most  likely  to  occur.  In  more  eutro- 
phicated waters,  minimum,  most  frequent  and  max- 
imum quantity  values  are  increased,  i.e.,  moved 
toward  the  right  side  of  tabular  presentation  of 
quantity    distribution.    However,    most    frequent 
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values  of  nanoplankton  cell  density  and  volume  are 
similar  in  categories  II,  III  and  IV,  ranging  from 
1,000,000  to  3,100,000  cells/1  and  56,000,000  to 
180  000,000  cu  microns/1,  respectively.  These  cate- 
gories differ  more  from  each  other  due  to  relative 
frequency  of  nanoplankton  quantity  being  higher 
than  characteristic  limit  values,  as  well  as  maxi- 
mum cell  density  and  volume  values.  Phytoplank- 
ton  quantity  being  expressed  by  means  of  phyto- 
plankton  counts  has  significant  shortcomings  due 
to  interspecific  and  intraspecific  variations  in  cell 
size.  In  contrast,  the  combination  of  cell  counts 
with  volume  measurements  provides  information 
not  only  on  the  composition  and  abundance,  but 
also  on  phytoplankton  biomass  during  standing 
crop  studies.  (Friedmann-PTT) 
W89-11555 

ECOLOGICAL  ZONATION  OF  THE  HYPER- 
HALINE  ESTUARY  OF  THE  CASAMANCE 
RIVER  (SENEGAL):  FORAMINIFERA,  ZOO- 
PLANKTON  AND  ABIOTIC  VARIABLES. 

Universite  du  Maine,  Le  Mans  (France).  Dept.  de 

Geologic 

J.  P.  Debenay,  J.  Pages,  and  P.  S.  Dioul. 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  2,  p  161- 

176,  April  15  1989.  11  fig,  2  tab,  53  ref. 

Descriptors:  *Salinity,  'Senegal,  'Environmental 
gradient,  *Estuarine  environment,  'Estuaries, 
'Aquatic  populations,  'Zooplankton,  'Foraminif- 
era,  Ecosystems,  Aquatic  habitats,  Species  diversi- 
ty, Population  dynamics,  Arid  zone,  Aquatic  envi- 
ronment, Fish. 

Due  to  a  long-lasting  drought  afflicting  the  Sahel, 
the  Casamance  River  has  been  transformed  into  a 
hyperhaline  estuary,  with  salinities  up  to  170  ppt  at 
a  distance  of  210  km  from  the  sea.  Foramimfera 
and  zooplankton  populations  both  show  a  marked 
decrease  in  the  number  of  species  in  increasingly 
confined  water,  the  distribution  of  species  being 
closely  related  to  the  evolution  of  abiotic  variables. 
A  three-pronged  study  allowed  identification  of  six 
zones,  upwards  from  the  sea.  The  uppermost  ones 
are  characterized  by  drastic  conditions  that  consid- 
erably reduce  the  number  of  species.  Therefore, 
the  populations  of  Foraminifera,  zooplankton  and 
even  fish  become  oligo  or  mono  specific.  The 
Casamance  River  appears  to  fit  quite  well  into  the 
general  rules  concerning  hyperhaline  environ- 
ments. However,  it  shows  some  peculiar  features: 
the  large  dimensions  of  the  hyperhaline  estuary 
(over  230  km  long  and  over  5  km  wide  in  the 
lower  course);  peak  salinities  among  the  highest 
known  for  a  permanently  open  estuary  (up  to  170 
ppt);  and  water  remaining  trapped  inside  the  river 
for  several  years.  (Author's  abstract) 
W89-11558 


preference  for  one  fjord,  or  one  area  within  a 
fjord.  Several  species  of  Chaetoceros  recur  consist- 
ently in  inner  Saanich  Inlet  each  fall,  suggesting  re- 
seeding  by  benthic  spores.  In  contrast,  Rhizoso- 
lenia  setigera  is  more  common  in  the  outer  reaches 
of  both  fjords,  and  is  probably  introduced  from 
outside.  In  Saanich  Inlet,  interannual  variability  is 
relatively  low,  except  for  the  fall  season,  which 
may  differ  from  year  to  year  in  both  volume  and 
taxonomic  composition.  Jervis  Inlet  is  both  spatial- 
ly and  temporally  more  variable:  spring  production 
may  differ  from  year  to  year  by  an  order  of 
magnitude.  In  this  fjord,  the  degree  of  stratifica- 
tion, controlled  by  freshwater  influx,  appears  to 
determine  the  timing  and  composition  of  the  phy- 
toplankton assemblage.  Large  volumes  of  runoff 
may  suppress  the  spring  bloom,  and  prolonged 
stratification  through  the  summer  produces  an  un- 
usual assemblage  that  may  be  light  limited.  El  Nino 
of  1986-1987  had  an  opposite  effect  in  the  two 
fjords.  In  Saanich  Inlet,  the  unusual  degree  of 
sunshine  during  fall  resulted  in  the  largest  bloom  of 
the  entire  interval.  Unusually  warm  air  tempera- 
tures prevented  the  build-up  of  winter  snow 
around  Jervis  Inlet.  As  a  result,  the  normal  late- 
spring  stabilization  of  the  water  column  from 
snowmelt  did  not  occur,  and  the  spring  bloom  was 
eliminated.  (Author's  abstract) 
W89- 11560 


SPATIAL  AND  TEMPORAL  TRENDS  OF 
DIATOM  FLUX  IN  BRITISH  COLUMBIAN 
FJORDS. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 
C  Sancetta 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  3,  p  503-520,  May  1989.  9  fig,  21  ref.  NSF 
Grant  OCE  85-16169. 

Descriptors:  *Population  dynamics,  'British  Co- 
lumbia, 'Diatoms,  'Fjords,  Spatial  distribution, 
Temporal  distribution,  Biomass,  Ecosystems,  Suc- 
cession, Seasonal  variation,  Phytoplankton,  Densi- 
ty stratification,  Aquatic  populations,  Species  di- 
versity. 

The  monthly  flux  of  diatom  taxa  at  four  sites  in 
two  fjords  of  British  Columbia,  Canada,  was  deter- 
mined over  a  3-yr  period  by  particle  interceptor 
traps.  Saanich  Inlet  is  a  small  basin  with  little 
horizontal  density  gradient  while  Jervis  Inlet  expe- 
riences seasonal  runoff  and  strong  vertical  stratifi- 
cation. The  basic  pattern  of  seasonal  succession  is 
the  same  in  both  fjords,  but  the  timing  and  volume 
of  production  differ.  Production  is  spread  oyer  a 
longer  part  of  the  year  in  Saanich  Inlet,  resulting  in 
a  more  diverse  assemblage,  while  in  Jervis  Inlet 
there  is  a  single  production  maximum  in  May, 
dominated  by  Skeletonema  costatum.  Most  taxa 
occur  simultaneously  at  all  sites,  but  many  show  a 


LINEAR  MODEL  OF  EXTERNAL  INTERAC- 
TIONS DURING  UPTAKE  OF  DIFFERENT 
FORMS  OF  INORGANIC  NITROGEN  BY  MI- 
CROALGAE, 

Centre  de  Recherche  en  Ecologie  Marine  et  Aqua- 
culture,  Nieul  sur  Mer  (France). 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  3,  p  521-533,  May  1989.  7  fig,  5  tab,  46  ref. 

Descriptors:  'Marine  environment,  'Model  stud- 
ies, 'Cycling  nutrients,  'Algae,  'Nitrogen,  Ab- 
sorption, Biomass,  Ecosystems,  Aquatic  plants, 
Aquatic  environment,  Nitrates,  Nitrification,  En- 
zymes, Model  testing,  Inhibition. 

A  simple  model  is  developed  to  deal  with  external 
interactions  during  uptake  of  two  inorganic  nitro- 
gen sources  supplied  simultaneously  to  microalgae. 
The    model    is    based    on    classical    competitive 
enzyme  inhibition  kinetics  and  involves  three  vari- 
ables: the  external  concentrations  of  the  two  nitro- 
gen compounds  and  an  index  of  algal  biomass.  To 
test  the  model,  examples  taken  from  the  literature 
had  to  meet  the  following  criteria:  (1)  there  are 
only  two  N  sources  available  for  each  uptake;  (2) 
there  are  no  transformations  of  one  source  into 
another    (nitrification,    denitrification,    etc.);    (3) 
batch  mode  perturbation  only,  i.e.  net  changes  = 
gross  changes  in  nutrients;  (4)  time  series  of  con- 
centrations of  N  compounds  and  biomass  index,  or, 
for  short-term  experiments,  data  on  both  uptake 
rates  and  initial  concentrations  of  N  compounds. 
The  applicability  of  such  a  simple  model  to  exam- 
ples taken  in  the  literature  indicates  that  complex 
phenomena  such  as  feedback  inhibition  may  not 
always  need  to  be  taken  into  account  and  that 
uptake  is  sometimes  regulated  solely  by  the  three 
above  variables.  The  model  can  be  considered  as  a 
useful  compromise  between  data  acquisition  effort 
and   resulting  predictive  power,  because  it   uses 
only  environmental  variables  such  as  biomass  or 
nutrients  that  are  easily  measured.  The  model  was 
very  useful  in  situations  where  the  dependent  vari- 
able correlated  with  no  single  environmental  fac- 
tors, but  only  with  a  combination  of  these.  Such 
was  the  case  for   nitrate   uptake  by   Gonyaulax 
polyedra.   The  model  can  explain  not  only  the 
apparent  inhibition  of  nitrate  uptake  by  ammonium 
in  many  cases,  but  also  the  'inhibition'  of  ammoni- 
um uptake  by  nitrate,  a  phenomenon  for  which  no 
physiological  explanation  has  so  far  been  offered. 
(Friedmann-PTT) 
W89-11561 

BACTERIAL   BIOMASS    AND   PRODUCTION 
IN  SHALLOW  BAY. 

Pontificia  Univ.   Catolica  de  Chile,  Talcahuano. 
Area  de  Biologia  y  Tecnologia  del  Mar. 
S  Pantoja,  H.  Gonzalez,  and  P.  A.  Bernal. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 


No.  3,  p  599-604,  May  1989.  3  fig,  10  ref. 

Descriptors:  'Biomass,  'Secondary  productivity, 
'Bays,  'Marine  environment,  'Estuaries,  Bacterial 
analysis,  Upwelling,  Bacteria,  Population  dynam- 
ics, Productivity,  Ecosystems,  Heterotrophic  bac- 
teria, Industrial  wastewater,  Chile. 

Bacterial  biomass  (BB,  acridine  orange)  and  bacte- 
rial secondary  production  (BSP,  (3H)thymidine  in- 
cubations) were  measured  for  the  first  time  in 
Concepcion  Bay,  Chile  (37  degrees,  35  minutes  S, 
73  degrees,  1  min.  W).  In  this  highly  productive 
bay,  upwelling  equatorial  subsurface  waters  cause 
a  surplus  of  organic  production  that  could  support 
high  heterotrophic  bacterial  activity,  for  which 
neither  biomass  nor  production  estimates  exist  in 
the  literature.  BB  ranged  from  1,800,000  to 
22,500,000  cells/ml  (the  latter  value  observed  near 
an  industrial  effluent),  BSP  from  270,000  to 
2,500,000  cells/day  and  heterotrophic  turnover 
rates  between  0.15  and  1.0  doublings/day.  (Fried- 
mann-PTT) 
W89- 11563 


VEGETATION  PATTERNS  IN  JAMES  BAY 
COASTAL  MARSHES:  II.  PHYSIOLOGICAL 
ADAPTATION  TO  SALT-INDUCED  WATER 
STRESS  IN  THREE  HALOPHYTIC  GRAMIN- 
OIDS. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

K.  Ewing,  J.  C.  Earle,  B.  Piccinin,  and  K.  A. 
Kershaw. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  67, 
No.  2,  p  521-528,  February  1989.  4  fig,  1  tab,  45 
ref. 

Descriptors:  'Salt  tolerance,  'Soil-water-plant  re- 
lationships, 'Wetlands,  'Plant  physiology,  'Adap- 
tation, 'Water  stress,  'Halophytes,  'Marsh  plants, 
♦Coastal  marshes,  Distribution  patterns,  Aquatic 
plants,  Biomass,  Metabolism,  Bioaccumulation, 
James  Bay,  Amino  acids,  Osmosis,  Salt  balance, 
Salinity,  Saline  soils. 

The  responses  of  three  halophytes  to  an  incremen- 
tal increase  in  soil-water  salinity  have  been  studied 
under  greenhouse  conditions.  Biomass  accumula- 
tion of  both  the  roots  and  shoots  of  each  species 
decreased  markedly  as  osmotic  stress  increased. 
Differences  in  salt  sensitivity  accounted  for  the 
species  natural  separation  along  a  salinity  gradient 
identified  from  the  low  marsh  to  the  high  marsh. 
The  three  species  utilized  different  strategies  to 
metabolically  lower  their  internal  osmotic  potential 
during  salt  stress.  Puccinellia  phryganodes  reduced 
cell  water  content  and  accumulated  high  concen- 
trations of  proline.  Carex  paleacea  exhibited  no 
adjustment  in  water  retention,  but  accumulated 
high  concentrations  of  glycine  betaine  and  a  small 
amount  of  proline.  The  most  salt-sensitive  species, 
Scirpus  americanus,  reduced  cell  water  content 
while  it  accumulated  high  concentrations  of  gly- 
cine betaine.  The  reliance  on  proline  as  an  osmore- 
gulant  in  P.  phryganodes  is  suggested  to  be  an 
adaptation  to  its  highly  fluctuating  salinity  regime. 
There  is  no  definitive  evidence  that  suggests  that 
any  of  the  species  accumulate  carbohydrates  in 
response  to  saline  stress.  The  loss  of  reducing 
sugars  in  C.  paleacea  and  S.  americanus  grown 
under  moderately  saline  conditions  (i.e.,  5  and  10 
ppt)  may  be  attributed  to  a  significant  reduction  in 
the  photosynthetic  capacity  of  the  species.  The 
subsequent  increase  in  carbohydrates  at  higher  sa- 
linities may  have  been  due  to  their  accumulation 
during  severe  osmotic  stress.  (Author's  abstract) 
W89-11565 
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PARTITION  OF  TRACE  METALS  BETWEEN 
DISSOLVED  AND  PARTICULATE  PHASES  IN 
EUROPEAN  COASTAL  WATERS:  A  COMPI- 
LATION OF  FIELD  DATA  AND  COMPARISON 
WITH  LABORATORY  STUDIES, 
Marine  Lab.,  Aberdeen  (Scotland). 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 11568 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

SULFUR    SPECIATION    IN    SOME    CHESA- 
PEAKE BAY  TIDAL  MARSH  SOILS. 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For   primary   bibliographic   entry   see   Field   2G. 
W89-11576 


BIOLOGICAL  SURVEY  ON  THE  BRACKISH 
TIDAL  FLATS  OF  SINOERI  (NAMYANG)  AND 
THE  NAGDONG  RIVER  ESTUARY,  KOREA. 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
E.  Kikuchi,  T.  Suzuki,  S.  Takeda,  J.  H.  Kim,  and 
K.  J.  Cho. 

Bulletin  of  the  Marine  Biology  Station  at  Asamu- 
shi,  Tohoku  University,  Vol.  18,  No.  3,  p  109-128, 
March  1989.  7  fig,  6  tab,  16  ref,  2  append.  Grants- 
in-Aid  Nos.  62041008  and  63043007  for  Overseas 
Research  from  the  Japanese  Ministry  of  Education, 
Science  and  Culture. 

Descriptors:  'Brackish  water,  *Ecosystems,  ♦En- 
vironmental effects,  *Korea,  *Estuarine  environ- 
ment, 'Tidal  flats,  *Tidal  range,  Zones,  Benthic 
flora,  Benthic  fauna,  Carbon,  Nitrogen,  Oxidation- 
reduction  potential,  Sandbars,  Streams,  Bulrushes, 
Plant  populations,  Plant  growth,  Biomass,  Phos- 
phorus, Calcium,  Magnesium,  Nutrient  removal, 
Eutrophication,  Surveys,  Water  quality  manage- 
ment. 

Ecological  surveys  on  brackish  tidal  flats  were 
carried  out  at  the  Sinoeri,  Namyang,  and  Ogryu- 
deung  sandbars  in  the  Nagdong  River  estuary, 
Korea,  in  September  to  October  1987.  At  the  Sin- 
oeri tidal  flat  with  its  large  tidal  range,  a  conspicu- 
ous zonation  of  macrobenthic  animals  related  to 
water  content,  total  carbon,  total  nitrogen,  and 
redox  potential  of  the  sediments  was  observed 
along  the  slope  from  creek  bottom  to  mound  top. 
On  the  other  hand,  at  the  Ogryudeung  tidal  flat 
having  a  small  tidal  range,  the  noticeable  zonation 
of  macrobenthic  animals  was  reflected  in  the  pres- 
ence of  emergent  plants  such  as  Phragmites  austra- 
lis  and  Scirpus  maritimus.  The  density,  height, 
biomass,  and  nitrogen,  phosphorus,  calcium,  and 
magnesium  contents  of  Phragmites  australis  and 
Scirpus  maritimus  were  estimated  in  the  lower 
reaches  of  the  Nagdong  River.  The  above-ground 
biomass  of  the  reed  marsh  ranged  from  730  to  2100 
grams  per  square  meter  and  those  of  the  Scirpus 
marsh  from  117  to  205  grams  per  square  meter. 
From  the  areal  extent  of  reed  marsh,  the  above- 
ground  reed  biomass,  and  nutrient  contents  of 
above-ground  parts  of  reed,  it  can  be  estimated 
that  59,456  kilograms  of  nitrogen  and  5274  kilo- 
grams of  phosphorus  are  removed  per  year  from 
the  Nagdong  River  estuary  if  the  above-ground 
parts  of  the  reed  are  harvested.  Thus  the  luxuriant 
reed  community  in  the  Nagdong  River  estuary  will 
help  to  reduce  the  accelerated  eutrophication  of 
the  estuary  if  adequate  harvesting  can  be  done. 
(Author's  abstract) 
W89-11585 


DIATOM  ASSEMBLAGES  ASSOCIATED  WITH 
SEDIMENT  IN  OGRYUDEUNG  SAND  BAR  OF 
THE  NAGDONG  RIVER  ESTUARY,  KOREA. 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
K.  J.  Cho,  J.  H.  Kim,  and  Y.  Kurihara. 
Bulletin  of  the  Marine  Biology  Station  at  Asamu- 
shi,  Tohoku  University,  Vol.  18,  No.  3,  p  129-137 
March  1989.  3  fig,  40  pi,  2  tab,  6  ref.  Grants-in-Aid 
Nos.  62041008  and  63043007  for  Overseas  Re- 
search from  the  Japanese  Ministry  of  Education, 
Science  and  Culture. 

Descriptors:  'Korea,  'Marine  sediments,  'Dia- 
toms, 'Sandbars,  'Estuarine  environment,  'Species 
composition,  'Mud  flats,  Sediment  distribution, 
Physicochemical  properties,  Biomass,  Benthos,  Or- 
ganic matter,  Distribution  patterns,  Topography; 
Chlorophyll  a.  Silt,  Clays,  Mud,  Sand,  Tidal  cur- 
rents. Algae. 

A  study  was  made  to  investigate  the  biomass  and 
species  composition  of  benthic  diatoms  at  the 
Ogryudeung  sandbar,  one  of  four  sandbars  at  the 
lower  part  of  the  Nagdong  River  estuary.  Diatoms 
on  or  in  superficial  sediment  were  collected  along 
a  transect  line  with  various  topographical  features 
on  the  intertidal  mudflat  on  4  October  1987.  Phys- 


icochemical conditions  of  the  superficial  sediment 
were  examined  at  the  same  time.  Organic  matter 
showed  distribution  patterns  according  to  the  rela- 
tive height  of  the  sampling  sites;  overall  physico- 
chemical  factors  of  the  samples  were  closely  relat- 
ed to  topographic  features  and  sediment  texture. 
Total  chlorophyll  a  and  pheopigment  were  both 
higher  in  silt-clay  rich  sediments,  suggesting  that 
the  muddy  habitat  may  be  more  stable  than  the 
sandy  habitat;  sediment  and  diatoms  in  the  lower 
sampling  sites  may  be  washed  out  by  tidal  currents. 
The  diatoms  from  eight  sediment  samples  were 
separated  into  92  taxa.  Nine  species  had  over  2.5% 
relative  abundance,  and  accounted  for  62%  of 
sampled  diatoms.  Diatom  assemblages  were  divid- 
ed into  epipelic  and  epipsammic  associations.  The 
algal  standing  crops  at  eight  sampling  sites  showed 
a  definite  variation  along  with  topographical  fea- 
tures and  sediment  texture.  (Author's  abstract) 
W89- 11586 


FORMATION  PROCESSES  OF  LACUSTRINE 
DELTA-AN  EXAMPLE  FROM  ECHI  RIVER 
DELTA,  LAKE  BIWA-1.  RECENT  SEDIMEN- 
TARY ENVIRONMENTS. 

Geological  Survey  of  Japan,  Tsukuba.  Environ- 
mental Geology  Dept. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-11614 


REPRODUCTIVE  IMPAIRMENT  IN  A  FISH 
INHABITING  A  CONTAMINATED  COASTAL 
ENVIRONMENT  OFF  SOUTHERN  CALIFOR- 
NIA. 

Occidental  Coll.,  Los  Angeles,  CA.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 11649 


PHOSPHORUS  DYNAMICS  ASSOCIATED 
WITH  PHYTOPLANKTON  BLOOMS  IN  EU- 
TROPHIC  MIKAWA  BAY,  JAPAN. 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
M.  Sakamoto,  and  T.  Tanaka. 
Marine  Biology  MBIOAJ,  Vol.  101,  No.  2,  p  265- 
271,  April  1989.  6  fig,  34  ref. 

Descriptors:  'Bays,  'Japan,  'Cycling  nutrients, 
'Phosphorus,  'Phytoplankton,  'Eutrophication, 
•Particulate  matter,  'Cycling  nutrients,  Ecosys- 
tems, Growth  rates,  Aquatic  environment,  Aquatic 
plants,  Fluctuations,  Biochemistry,  Red  tide. 

Changes  in  the  phosphorus  components  of  the 
particulate  matter  in  seawater  were  studied  in  the 
eutrophic  waters  of  Mikawa  Bay,  Japan,  during 
summer  1981.  The  particulate  phosphorus  content 
displayed  remarkable  changes  associated  with  phy- 
toplankton blooms  caused  by  wind-induced  or  up- 
welling-associated  nutrient  enrichment  from  the 
bottom  water  layers.  Nanoplankton  <  10  microns 
accounted  for  much  of  the  particulate  phosphorus 
(70  to  79  percent  in  June  and  July,  and  44  to  78 
percent  in  August  and  September);  the  contribu- 
tion of  large-sized  phytoplankton  >  25  microns 
varied  from  9  to  49  percent,  the  peak  values  being 
attained  under  red-tide  conditions.  The  capacity 
for  phosphorus  storage  in  cells  was  low  in  nano- 
plankton cells,  high  in  large  phytoplankton  species. 
Differences  in  rates  of  phosphorus  storage  and 
growth  between  nanoplankton  and  large  phyto- 
plankton accounted  for  fluctuations  in  particulate 
phosphorus  that  were  closely  associated  with  fluc- 
tuations in  phytoplankton  blooms  in  Mikawa  Bay. 
(Author's  abstract) 
W89- 11662 


TOXICITY  OF  ORGANOTINS  TOWARDS  THE 
MARINE  YEAST  DEBARYOMYCES  HAN- 
SENII. 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 11666 


Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 

G.  C.  Hayes,  D.  A.  Purdie,  and  J.  A.  Williams. 
Journal  of  Fish  Biology  JFIBA9,  Vol.  34,  No  5  n 
811-813,  1989.  2  fig,  5  ref. 

Descriptors:  'Red  tide,  'Estuaries,  'Eutrophica- 
tion, 'Zooplankton,  'Oxygen  deficit,  Aquatic  envi- 
ronment, Aquatic  populations,  Oxygen  balance, 
Estuaries,  Temporal  distribution,  Ecosystems,  Bio- 
mass, Population  density,  Juvenile  growth  stage, 
Distribution  patterns,  Plankton  nets. 

The  abundance  and  distribution  of  Southampton 
water  ichthyoplankton  was  determined  in  relation 
to  water  column  oxygen  levels  set  up  during 
bloom  conditions  of  Mesodinium  rubrum.  A  zoo- 
plankton  sampling  program  was  conducted  at  sites 
throughout  the  estuary  during  the  M.  rubnim 
bloom.  Oxygen  saturation  values  were  recorded  at 
15-s  intervals,  from  which  a  'mean  oxygen  level' 
for  each  tow  was  determined.  Tows,  taken  at  all 
stages  of  the  tide,  were  typically  of  3-5  min  dura- 
tion with  the  volume  of  water  filtered  varying 
from  14  to  43  cu  m.  Bottle  samples  were  also  taken 
at  1-m  depth  intervals  to  assess  the  vertical  distri- 
bution of  M.  rubrum  abundance  immediately  fol- 
lowing each  net  tow.  The  ichthyoplankton  was 
dominated  by  the  family  Gobiidae,  and  most  speci- 
mens were  sand  gobies,  Pomatoschistus  minutus. 
No  statistically  significant  pattern  was  between 
abundance  of  gobies  at  each  depth  interval  sam- 
pled and  oxygen  levels.  The  study  results  suggest 
that  there  is  no  consistent  active  avoidance  by 
larval  and  postlarval  gobies  of  the  widely  varying 
oxygen  levels  between  sub-oxic  and  supersaturated 
waters,  although  maximum  abundance  was  higher 
at  sub-oxic  levels.  (Friedmann-PTT) 
W89- 11675 


CYCLIC    ORGANOCHLORIDES    IN    PLANK- 
TON FROM  THE  NORTH  SEA  IN  SPRING. 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 

chemie  und  Lebensmittelschemie. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11807 


DETACHED  CHLOROPHYTES  AS  NURSERY 
AREAS  FOR  FISH  IN  SULAIBIKHAT  BAY, 
KUWAIT. 

Kuwait  Univ.,  Safat.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  81. 
W89- 11808 


DISTRIBUTION  OF  ICHTHYOPLANKTON  IN 
SOUTHAMPTOM  WATER  IN  RESPONSE  TO 
LOW  OXYGEN  LEVELS  PRODUCED  BY  A 
MESODINIUM  RUBRUM  BLOOM, 


DIAGENESIS  OF  ORGANIC  MATTER  DM 
GEORGIA  SALT  MARSHES. 

Carnegie  Institution  of  Washington,  DC.  Geo- 
physical Lab. 

M.  L.  Fogel,  E.  K.  Sprague,  A.  P.  Gize,  and  R.  W. 
Frey. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  28,  No.  2,  p  211-230,  February  1989.  9  fig,  2 
tab,  47  ref. 

Descriptors:  'Wetlands,  'Salt  marshes,  'Georgia, 
•Diagenesis,  'Organic  matter,  'Sediments,  Bacte- 
ria, Plankton,  Spartina,  Suspended  solids,  Humic 
acids. 

Organic  matter  preserved  in  sediments  of  Georgia 
salt  marshes  derived  from  Spartina  alterniflora  and 
planktonic  and  bacterial  substances.  Sources  and 
diagenesis  of  sedimentary  organic  material  were 
studied  by  means  of  stable  C  and  N  isotopes  and 
gas  chromatography  of  pyrolysates  from  plants, 
suspended  sediments,  and  a  series  of  muds  (modern 
to  1400  years  old)  from  St.  Catherines  Island, 
Georgia.  Suspended  particulate  matter  (>  20 
micom)  has  isotopic  compositions  (delta  13C  =  -18 
to  -22),  which  are  composed  of  an  average  34-42% 
plankton  carbon  and  58-65%  higher  plant  detritus, 
as  determined  by  isotopic  mass  balance  of  the 
system.  The  delta  13C  of  bulk  sediments  and  humic 
acids  (delta  13C  =  -18  to  -19)  extracted  from  them 
remain  relatively  constant  over  time.  The  delta 
13C  of  acid  hydrolyses,  however,  changed  from  - 
15  ppm  in  surface  marsh  sediment  to  a  delta  13C  of 
-19  from  sediment  sampled  at  a  depth  of  125  cm. 
Higher  plant  normal  hydrocarbons  are  present  in 
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muds  and  in  particulate  matter  from  the  water 
column,  and  delta  13C  in  lipids  and  gas  chromatog- 
raphy of  pyrolysates  of  samples  reflect  this  addi- 
tion. With  increasing  age,  delta  15  of  total  sedi- 
ments and  acid  hydrolysates  increases,  and  the 
ratio  of  odd-to-even  hydrocarbons  in  the  phyroly- 
sates  decreases.  Initially,  low  density  in  sediments 
consists  primarily  of  plant  fragments.  With  time, 
this  material  is  decayed  and  diluted  by  microbial 
material,  changes  that  are  reflected  by  more  delta 
13C  of -15  to  -17.5,  as  compared  to  delta  13C  of  -12 
for  modern  Spartina  and  the  addition  of  n-alkanes 
in  the  range  of  C13-19.  The  isotopic  heterogeneity 
in  surface  sediments  with  carbon  as  an  example, 
ranged  from  a  delta  13C  of  -15  (plant  fragments)  to 
-22  (sediment  following  lipid,  humic  acid,  and 
plant  fragment  extraction).  Nowhere  was  the  C 
isotopic  composition  of  total  Spartina  expressed 
even  though  microscopic  plant  pieces,  lignocellu- 
lose  pyrolysis  fragments,  and  n-alkanes  from  C22- 
27  were  detected  in  suspended  particulate  matter, 
total  sediments,  and  humic  acids.  (Author's  ab- 
stract) 
W89-11809 


PUGET  SOUND:  THE  CHALLENGE  OF  IM- 
PLEMENTING AN  ESTUARY  PROTECTION 
PLAN. 

Puget  Sound  Water  Quality   Authority,   Seattle, 

WA. 

For  primary  bibliographic  entry   see  Field   5G. 

W89-11862 

METHOD  FOR  WETLAND  FUNCTIONAL  AS- 
SESSMENT. VOLUME  II:  FHWA  ASSESS- 
MENT METHOD, 

Center  for  Natural  Areas,  South  Gardiner,  ME. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11887 


SHAD  RETURN  TO  THE  DELAWARE, 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 11899 

NEWPORT  NEWS  CHANNEL  DEEPENING 
STUDY,  VIRGINIA:  NUMERICAL  MODEL  IN- 
VESTIGATION. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-11904 


WATER     QUALITY     MANAGEMENT     PLAN 
NORTH  SEA:  FRAMEWORK  FOR  ANALYSIS. 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic   entry  see  Field   5G. 
W89- 11995 


LONG-TERM  SAND  CAP  STABILITY:  NEW 
YORK  DREDGED  MATERIAL  DISPOSAL 
SITE. 

Science  Applications,  Inc.,  Newport,  RI. 
For  primary  bibliographic  entry  see  Field  5E. 
W89- 12094 


FJORD    SEDIMENTATION    IN    NORTHERN 
BRITISH  COLUMBIA. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-12120 


QUATERNARY  STRATIGRAPHY  OF  REPRE- 
SENTATIVE MAINE  ESTUARIES:  INITIAL 
EXAMINATION  BY  HIGH-RESOLUTION 
SEISMIC  REFLECTION  PROFILING. 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 

For  primary  bibliographic  entry  see  Field  2J. 
W89-12124 


National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12141 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 

STUDIES  ON  DIISOCYANATE-MODIFIED 
CELLULOSE  ACETATE  MEMBRANES. 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Chemical 
Engineering. 

K.  H.  Hsieh,  B.  Y.  Lin,  and  W.  Y.  Chiu. 
Desalination  DSLNAH,  Vol.  71,  No.  2,  p  97-105, 
February  1989.  10  fig,  1  tab,  8  ref.  National  Sci- 
ence Council,  Taiwan,  grant  NSC75-0405-E002-02. 

Descriptors:  "Limnology,  *Cellulose  acetate  mem- 
branes, 'Reverse  osmosis,  'Membrane  processes, 
•Desalination,  Infrared  spectroscopy,  Salt  rejec- 
tion, Strength. 

This  paper  describes  the  reaction  of  the  highly 
reactive  -NCO  group  as  present  in  diisocyanate 
with  the  basic  -OH  group  as  present  in  cellulose 
acetate  in  a  mixture  of  dichloromethane  and  t-butyl 
alcohol,  thereby  producing  minimally  crosslmked 
cellulose  acetate  bearing  urethane  groups  and  con- 
sequently yielding  membranes  by  using  the  Kesting 
dry  method.  The  urethane  group  was  verified 
through  infrared  spectroscopy,  a  reverse-osmosis 
testing  system  was  used  to  study  the  transport 
characteristics  of  the  membrane,  and  its  tensile 
strength  was  also  tested.  The  structure  of  the  mem- 
brane pores  is  described.  The  results  indicated  that 
significant  improvements  were  observed  with  re- 
spect to  the  salt  rejection  of  the  modified  cellulose 
acetate  membrane  as  well  as  to  its  tensile  strength. 
However,  these  improvements  were  accompanied 
by  a  slight  decrease  in  the  water  flux.  (Author's 
abstract) 
W89-11201 


efficiency  of  the  solar  pond  were  combined  as  the 
cost  efficiency  factor  (C).  This  value  for  the 
present  analysis  is  75,  given  by  C  =  (construction 
cost  of  15  KD/sq  m)/(pond  efficiency  of  0.2).  A 
decrease  in  C  due  to  either  a  reduction  in  construc- 
tion cost  or  an  improvement  in  the  pond  efficiency, 
will  help  to  make  a  solar  pond  coupled  system 
closer  to  a  conventional  system  from  the  cost- 
effectiveness  point  of  view.  (Sand-PTT) 
W89-11203 


SEWAGE  EFFECTS  IN  MARINE  AND  ESTUA- 
RINE  ENVIRONMENTS,  JANUARY,  1977- 
MARCH,  1988:  CITATIONS  FROM  THE  NTIS 
BIBLIOGRAPHIC  DATABASE. 


COST-EFFECTIVENESS  OF  SOLAR  WATER 
PRODUCTION. 

Kuwait  Inst,  for  Scientific  Research,  Safat. 

R.  K.  Suri,  A.  M.  R.  Al-Marafie,  A.  A.  Al- 

Homoud,  and  G  P.  Maheshwari. 

Desalination  DSLNAH,  Vol.  71,  No.  2,  p  165-175, 

February  1989.  4  fig,  4  tab,  5  ref. 

Descriptors:  *Water  treatment,  'Limnology,  •De- 
salination, *Solar  energy,  *Cost  analysis,  Reverse 
osmosis,  Multi-stage  flash  technique,  Costs,  Elec- 
tric power  costs,  Solar  distillation,  Operating  costs, 
Energy  sources,  Water  treatment  facilities,  Solar 
ponds,  Construction  costs,  Thermal  energy, 
Energy  costs. 

Cost  analysis  of  water  production  using  conven- 
tional and  solar  energy  were  made  for  the  multi- 
stage flash  (MSF)  and  reverse  osmosis  (RO)  desali- 
nation techniques.  Water  production  using  conven- 
tional or  commercial  sources  of  energy  is  26%  less 
expensive  with  the  RO  system  compared  to  the 
MSF  system.  The  major  difference  is  attributed  to 
the  cost  of  energy  since  the  balance  of  system  cost 
is  nearly  equal  for  both  systems.  At  this  time  none 
of  the  solar-based  technologies  can  compete  with 
either  of  the  desalination  systems  operating  with 
conventional   energy   sources.   A   partially   solar- 
powered  MSF  system  (thermal  energy  from  solar 
pond  and  using  commercial  electricity)  produces 
water  at  a  cost  of  0.51  KD/cu  m,  which  is  the 
lowest  cost  for  all  solar  energy-based  technologies. 
This  cost  is  on  a  par  with  the  cost  of  water 
production  for  the  commercial  MSF  system.  Fur- 
ther reduction  in  the  construction  cost  of  the  solar 
pond  or  increase  in  its  energy  extraction  efficiency 
will  make  water  production  cheaper.  An  attempt 
was  made  to  predict  the  conditions  of  economic 
viability  for  water  production.  The  variations  con- 
sidered are  an  increase  in  the  fuel  prices,  the  con- 
struction cost  and  energy  collection  efficiency  of 
the  solar  pond  and  a  reduction  in  the  cost  of 
photovoltaic  systems.  The  construction  cost  and 


ECONOMIC  ASPECTS  OF  LOW-TEMPERA- 
TURE MULTI-EFFECT  DESALINATION 
PLANTS. 

Patras  Univ.  (Greece).  Dept.  of  Mechanical  Engi- 
neering. 

Y  G.  Caouris,  E.  T.  Kantsos,  and  N.  G.  Zagouras. 
Desalination  DSLNAH,  Vol.  71,  No.  2,  p  177-201, 
February  1989.  8  fig,  2  tab,  9  ref.  Append. 

Descriptors:  *Limnology,  'Desalination  plants, 
•Economic  aspects,  Cost  analysis,  Model  studies, 
Greece. 

The  technical  parameters  of  multi-effect  low-tem- 
perature distillation  plants  are  determined  and  the 
production  cost  of  every  input  is  calculated  sepa- 
rately for  the  successive  levels  of  production  under 
various  loads  of  annual  operation,  by  using  a  com- 
putational model  devised  for  this  purpose.  The 
results  lead  to  the  development  of  the  respective 
production  map  diagrams.  Observation  of  the  iso- 
cost  and  iso-product  curves  in  these  diagrams 
allows  the  determination  of  the  optimal  number  of 
effects  for  each  combination  of  production  level 
and  annual  operation  load.  The  sensitivity  of  the 
optimal  number  of  effects  relatively  to  the  price 
system  is  also  examined.  The  average  total  cost  is 
formulated  as  a  function  of  the  size  of  the  plant 
under  full  load  operation.  The  cost  is  also  formu- 
lated as  a  function  of  the  annual  operation  load  for 
each  plant  size.  The  work  is  relevant  to  the  design 
of  desalanation  plants  on  Greek  islands  and  other 
arid  zones  of  the  littoral  countryside.  (Author's 
abstract) 
W89-11204 

DETERMINATION  OF  SEAWATER  ENTHAL- 
PY AND  ENTROPY  DURING  THE  CALCULA- 
TION OF  THERMAL  DESALINATION 
PLANTS. 

Dal'nevostochnyi  Politekhnicheskii  Inst.,  Vladi- 
vostok (USSR). 

For  primary  bibliographic  entry  see  Field  1A. 
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BRUSHLAND  MANAGEMENT  FOR  IN- 
CREASED WATER  YIELD  IN  TEXAS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Economics. 

R.  C.  Griffin,  and  B.  A.  McCarl. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

1,  p  175-186,  February  1989.  1  fig,  4  tab,  42  ref. 

Descriptors:  *Water  yield  improvement,  *Water 
scarcity,  *Texas,  'Brush  management,  *Range 
management,   *Water  policy,   Economic  aspects. 

Policies  to  encourage  brush  management  are  under 
consideration  as  a  means  to  address  the  water 
scarcity  issue  in  Texas.  Additional  water  can  be 
generated  by  treating  some  of  the  100-million-plus 
acres  of  brush-infested  rangelands  in  Texas  primar- 
ily by  replacing  brush  with  grasses.  Evidence  of 
water  yield  benefits  are,  however,  tentative.  Eco- 
nomic investigations  based  on  available  data  show 
the  potential  desirability  of  brush  management  but 
also  show  benefits  to  be  critically  dependent  on 
added  water  yield,  value,  and  cost-sharing  policy. 
Wildlife,  water  rights,  and  environmental  issues  are 
also  important  considerations.  The  lack  of  research 
information  on  likely  impacts  makes  it  difficult  to 
choose  among  alternative  policies  for  encouraging 
brush  management.  More  research  on  this  potential 
opportunity  is  needed.  (Author's  abstract) 
W89-11174 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3B — Water  Yield  Improvement 


DIAGNOSIS  OF  SEVENTY  MUNICIPAL 
WATER  SUPPLY  BOREHOLES  IN  LIMA, 
PERU. 

Binnie  and  Partners,  Redhill  (England). 

S.  Puri,  J.  L.  Petrie,  and  C.  V.  Flores. 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  3/ 

4,  p  287-309,  April  20  1989.  12  fig,  5  tab,  16  ref. 

Descriptors:  'Water  yield  improvement,  'Munici- 
pal water,  'Peru,  •Boreholes,  *Water  table  de- 
cline, 'Groundwater  management,  'Rehabilitation, 
Water  demand,  Water  supply,  Aquifers,  Aquifer 
management,  Water  table,  Water  level  fluctuations, 
Geohydrology,  Pumping  tests,  Well  data,  Well 
screens,  Well  yield,  Borehole  geophysics. 

Borehole  diagnoses  were  carried  out  in  the  wake 
of  declining  yields  and  falling  water  table  in  the 
Lima  aquifer.  The  objective  was  to  evaluate,  from 
a   representative   sample,    the   rehabilitation    that 
would  be  required  to  restore  yields  and  supply 
increasing   demands.    Rehabilitation   methods   are 
well  described  in  the  literature;  however,  the  selec- 
tion and  evaluation  of  techniques,  appropriate  in  a 
given    hydrogeological    context,    are    not    well 
known.  The  current  status  of  the  Lima  aquifer  and 
the  investigations  performed  in  selecting  appropri- 
ate rehabilitation   were  based  on  comprehensive 
diagnosis  in  70  boreholes.  Seven  items  of  field  tests 
were   carried    out   on    each   borehole,    including 
pumping     tests,     downhole     closed-circuit     TV 
(CCTV)  survey,  detailed  hydrochemical  analyses 
of  hydrogeological  and  electrical-mechanical  data. 
Overdevelopment  of  the  aquifer  has  resulted  in 
static  water  level  decline  which  in  turn  has  had 
serious  consequences  in  reducing  the  amount  of 
hydraulically   active   screens.    Screens   originally 
below  the  pumping  water  level  are  now  above  the 
present-day   static    level.    Ongoing    rehabilitation, 
formulated  to  sustain  future  supplies,  and  aimed  at 
reducing  well  losses,  increasing  the  length  of  water 
column  in  the  borehole,  and  improving  the  operat- 
ing efficiency  of  pumps  was  the  main  recommen- 
dation. Four  categories  of  rehabilitation  were  con- 
sidered appropriate  to  the  diagnosed  boreholes: 
basic  renovation  and  maintenance;  redevelopment 
by  physical  and  chemical  means;  major  repairs  of 
existing  pumps,  pipework  and  screens;  and  major 
works,   including   borehole   deepening   by   50  m, 
installation  of  new  well  screens  to  exploit  lower 
aquifers  and  new  pumps.  Yield  improvement  by  56 
percent  and  increase  of  the  useful  life  of  boreholes 
by  10  years  has  been  projected  from  the  diagnosis. 
The  program  of  rehabilitation  is  to  be  implement- 
ed. (Author's  abstract) 
W89- 11681 


WINTER  CLOUD  SEEDING  POTENTIAL  ON 
THE  MOGOLLON  RIM. 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Re- 
search and  Lab.  Services. 

A.  B.  Super,  E.  W.  Holroyd,  and  J.  T.  McPartland. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Final  Report  No 
R-89-02,  January  1989.  173p,  34  fig,  16  tab,  36  ref, 
append.  Bureau  of  Reclamation  Contract  IGA-88- 
6189-000-0051. 

Descriptors:  'Cloud  seeding,  'Artificial  precipita- 
tion, 'Weather  modification,  'Arizona,  Mogollon 
Rim,  Cloud  liquid  water,  Cloud  physics,  Snow, 
Precipitation,  Orography,  Nucleation. 

Natural  cloud  and  precipitation  processes  were 
investigated  on  the  Mogollon  Rim  of  Arizona 
during  mid- January  to  mid-March  of  1987  and 
1988.  The  primary  goal  was  to  evaluate  the  cloud 
seeding  potential  of  winter  storms  prior  to  attempt- 
ing any  seeding.  It  was  crucial  to  monitor  the 
availability  of  supercooled  CLW  (cloud  liquid 
water)  required  for  precipitation  development,  and 
this  was  accomplished  with  a  ground-based  micro- 
wave radiometer  and  instrumented  aircraft.  Other 
measurements  of  importance  included  cloud  depth 
and  structure,  atmospheric  stability,  winds,  cloud 
ice  particles  and  water  droplets,  and  surface  pre- 
cipitation. The  field  measurements  were  put  in  the 
context  of  large-scale  weather  patterns  using  stand- 
ard weather  maps  and  satellite  photographs.  A 
secondary  goal  involved  evaluation  of  ground- 
based  seeding  simulated  by  transport  and  diffusion 
experiments  using  a  tracer  gas.  Several  important 


findings  emerged  from  the  various  analyses  of  the 
data.  Cloud  liquid  water  was  available  during  por- 
tions of  most  storm  episodes.  The  flux  of  liquid 
water  passing  over  the  crestline  during  a  4-month 
winter  was  estimated  at  30%  to  100%  of  the  mean 
annual  runoff  from  the  study  areas.  Thus,  the  raw 
material  required  for  successful  cloud  seeding  was 
available  in  reasonable  abundance.  The  majority  of 
the  total  CLW  flux  for  each  season  was  produced 
during  a  few  large  storms  that  were  efficient  in 
producing  snowfall  during  portions  of  their  life- 
times but  quite  inefficient  during  other  periods. 
The  total  flux  for  both  seasons  was  approximately 
equally  divided  between  326  hrs  with  vertically 
integrated  CLW  amounts  <  0.20  mm  and  59  hours 
with  amounts  between  0.20  and  0.65  mm.  The 
amount  of  CLW  produced  by  local  storms  or 
isolated  clouds  was  limited.  The  transport  and 
diffusion  studies  revealed  that  plumes  of  ground- 
based  seeding  material  could  usually  fill  most  of 
the  lowest  kilometer  of  cloudy  air  passing  over  the 
crest  during  periods  with  stratiform  clouds.  How- 
ever, this  zone  was  often  too  warm  for  significant 
ice  nucleation  with  conventional  types  of  silver 
iodide  and  generators.  Aircraft  seeding  would 
likely  be  required  for  a  large  fraction  of  the  Arizo- 
na storm  clouds.  (Author's  abstract) 
W89- 12090 

3C.  Use  Of  Water  Of  Impaired 
Quality 


ASSESSMENT  OF  STORMWATER  RUNOFF 
FOR  RECYCLE  IN  COOLING  TOWERS  AT 
KSC,  FLORIDA. 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  3D 
W89-11159 


CHANGES  IN  GAS  EXCHANGE  CHARACTER- 
ISTICS AND  WATER  USE  EFFICIENCY  OF 
MANGROVES  IN  RESPONSE  TO  SALINITY 
AND  VAPOUR  PRESSURE  DEFICIT. 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
For  primary  bibliographic  entry  see  Field  21. 
W89-11199 


COMPATIBLE  ORGANIC  SOLUTES  AND 
SALT  TOLERANCE  IN  SEEDLINGS  OF 
THREE  ANNUAL  MEDICAGO  SPECIES  (SO- 
LUTES ORGANIQUES  COMPATIBLES  ET 
TOLERANCE  AU  CHLORURE  DE  SODIUM 
CHEZ  LES  JEUNES  PLANTES  DE  TROIS 
ESPECES  ANNUELLES  DU  GENRE  MEDI- 
CAGO). 

Universite  des  Sciences  et  de  la  Technologie 
Houari  Boumediene,  Algiers  (Algeria).  Inst,  de 
Biologie. 

A.  Refoufi,  and  F.  Larher. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  3)  Sciences  de  la  Vie  CRAMED,  Vol.  308, 
No.  12,  p  329-335,  March  1989.  3  fig,  18  ref. 
English  summary. 

Descriptors:  'Salt  tolerance,  'Organic  compounds, 
'Salinity,  'Seedlings,  Stress,  Biomass,  Solutes, 
Sodium,  Potassium,  Salts. 

Salt  treatments  at  concentrations  ranging  from  0  to 
300  millimoles  were  applied  for  48  or  96  hr  to 
seedlings  of  Medicago  scutellata,  M.  truncatula 
and  M.  polymorpha  and  biomass  production, 
sodium,  potassium,  free  proline  and  total  methylat- 
ed onium  compounds  (MOC)  contents  were  deter- 
mined. The  MOCs  choline,  stachydrine  and  trigon- 
elline were  found  to  be  accumulated  in  dry  seeds 
of  all  three  species  at  levels  between  50  and  100 
micromoles/g.  Salt  tolerance  of  seedlings  was 
much  higher  in  M.  scutellata.  This  was  attributed 
to  a  lower  level  of  sodium  accumulation  and  to  the 
ability  of  the  Medicago  species  to  maintain  a  high 
internal  potassium  level.  The  total  MOC  contents 
were  not  modified  in  response  to  salt  shocks  while 
those  for  free  proline  were  drastically  enhanced. 
The  most  tolerant  species  M.  scutellata  also  exhib- 
ited the  highest  potential  for  proline  accumulation. 
In  annual  Medicago  species,  the  internal  K(  +  )/ 
Na(  +  )   ratio  and   the   magnitude  of  the   proline 


response  might  be  relevant  traits  for  screening 
seedlings  for  salt  shock  tolerance.  (GeiRer-PTT) 
W89-11398 


REARING  OF  GRASS  CARP  LARVAE  (CTENO- 
PHARYNGODON  IDELLA  VAL.)  IN  PONDS 
RECEIVING  HEATED  EFFLUENTS-  I 
SCHEME  OF  THE  EXPERIMENT,  TEMPERA- 
TURE, WATER  FLOW  IN  THE  PONDS  AND 
FISH  PRODUCTION  (PODCHOW  WYLEGU 
AMURA  BIALEGO  (CTENOPHARYNGODON 
IDELLA  VAL.)  W  STAWACH  ZASILANYCH 
WODA  PODGRZANA:  I.  SCHEMAT  EKSPERY- 
MENTU,  TEMPERATURA  I  PRZEPLYW 
WODY  W  STAWACH  ORAZ  WYNIKI  RY- 
BACKIE). 

Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 

For  primary  bibliographic  entry  see  Field  81 
W89- 11497 


REARING  OF  GRASS  CARP  LARVAE  (CTENO- 
PHARYNGODON IDELLA  VAL.)  IN  PONDS 
RECEIVING  HEATED  EFFLUENTS:  II.  PHY- 
SICO-CHEMICAL CONDITIONS  (PODCHOW 
WYLEGU  AMURA  BIALEGO  (CTENOPHAR- 
YNGODON IDELLA  VAL.)  W  STAWACH  ZASI- 
LANYCH WODA  PODGRZANA:  II.  WARUNKI 
FTZYCZNO-CHEMICZNE). 
Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 

For  primary  bibliographic  entry  see  Field  81. 
W89- 11498 


REARING  OF  GRASS  CARP  LARVAE  (CTENO- 
PHARYNGODON IDELLA  VAL.)  IN  PONDS 
RECEIVING  HEATED  EFFLUENTS:  III.  FOOD 
CONDITIONS  (PODCHOW  WYLEGU  AMURA 
BIALEGO  (CTENOPHARYNGODON  IDELLA 
VAL.)  W  STAWACH  ZASILANYCH  WODA 
PODGRZANA:  III.  WARUNKI  POKARMOWE). 
Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 
J.  Wolnicki,  and  K.  Opuszynski. 
Roczniki  Nauk  Rolniczych,  Seria  H:  Rybactwo 
RNRRB9,  Vol.  101,  No.  4,  p  149-159,  1988.  4  fig,  1 
tab,  24  ref.  English  summary. 

Descriptors:  'Fish  management,  'Carp,  'Heated 
water,  'Temperature  effects,  'Fish  food,  Fish, 
Growth  stages,  Larval  growth  stage,  Fish  ponds, 
Biomass,  Zooplankton,  Plankton,  Aquatic  animals, 
Benthos,  Fauna,  Physiological  ecology,  Fertiliza- 
tion. 

Studies  were  carried  out  on  the  food  conditions  for 
grass  carp  larvae  in  six  ponds  in  Poland  fed  with 
heated  effluents  from  a  power  plant.  Average  num- 
bers of  the  zooplankton  were  high  (1120-2556 
indiv/1),  at  similar  taxonomic  composition.  Cope- 
pod  nauplii  and  Daphnia  cucullata  were  most  nu- 
merous. Changes  in  the  zooplankton  numbers  and 
biomass  were  also  similar  in  a'l  ponds.  Average 
numbers  and  biomass  were  lower  in  the  ponds  with 
water  flow  and  intensive  organic  fertilization.  Zoo- 
plankton numbers  in  the  inflow  channel  were  a  few 
times  lower  than  in  the  ponds.  Biomass  of  the 
zooplankton  was  predominated  by  Cladocera,  es- 
pecially in  the  ponds  with  intensive  fertilization. 
Bottom  fauna  was  scarce  in  all  ponds,  but  most 
abundant  in  the  ponds  with  intensive  fertilization. 
It  was  predominated  by  small  species,  such  as 
Polypedilum  nubeculosum  and  Cricotopus  silves- 
tris,  and  Tanyatarsus  gregarius  in  ponds  with  water 
flow.  Food  conditions  for  grass  carp  larvae  were 
good  in  all  ponds  irrespective  of  the  fertilization 
and  inflow  of  heated  water,  this  being  especially  so 
in  case  of  the  zooplankton.  Intensive  organic  fertil- 
ization was  considered  as  beneficial  for  develop- 
ment of  the  bottom  fauna.  (See  W89- 11497  thru 
W89-1 1498  and  W89-1 1500)  (Author's  abstract) 
W89- 11499 


REARING  OF  GRASS  CARP  LARVAE  (CTENO- 
PHARYNGODON IDELLA  VAL.)  IN  PONDS 
RECEIVING  HEATED  EFFLUENTS:  IV.  FOOD 
(PODCHOW  WYLEGU  AMURA  BIALEGO 
(CTENOPHARYNGODON    IDELLA    VAL.)    W 
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Conservation  In  Industry — Group  3E 


STAWACH  ZASILANYCH  WODA  PODGR- 
ZANA:  IV.  POKARM). 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland). 

G.  Okoniewska,  and  K.  Opuszynski. 

Roczniki  Nauk  Rolniczych,  Sena  H:  Rybactwo 

RNRRB9,  Vol.  101,  No.  4,  p  161-175,  1988.  5  fig, 

30  ref.  English  summary. 

Descriptors:  *Fish  management,  *Carp,  ♦Fertiliza- 
tion, *Fish  food,  'Heated  water,  Fish,  Growth, 
Growth  stages,  Larval  growth  stage,  Behavior, 
Powerplants,  Temperature  effects,  Crustaceans, 
Copepods,  Rotifers,  Aquatic  animals,  Flow, 
Midges. 

Feeding  behavior  of  grass  carp  larvae  was  studied 
in  six  ponds  fed  with  heated  effluents  from  a  power 
plant  in  Poland,  with  different  water  flow  rate. 
The  ponds  were  stocked  on  21  June  1980  with  3- 
day  larvae  of  grass  carp,  at  a  rate  of  750,000  indiv/ 
ha.  Water  flow  increased  the  temperature  by  2  C 
on  the  average,  this  being  reflected  in  the  food 
conditions  and  fish  feeding  behavior.  In  ponds 
with  lower  temperature,  the  growth  rate  was 
slower,  and  final  weight  of  the  fishes  was  5  times 
lower  than  in  the  ponds  with  higher  temperature. 
Fish  food  in  the  ponds  with  no  water  flow  consist- 
ed mainly  of  Copepoda  nauplii  and  copepodits.  In 
the  food  tracts  of  the  larvae  from  the  ponds  with 
water  flow,  a  succession  of  the  food  organisms  was 
observed  as  follows:  rotifers,  nauplii,  copepodits, 
Cladocera,  Chironomidae  larvae.  Predomination 
and  size  of  the  consumed  organisms  depended  on 
the  fish  growth  rate.  Food  selectivity  of  the  grass 
carp  larvae  was  assessed  with  Ivlev's  index.  Con- 
siderable variability  of  the  indices  was  observed  as 
regards  particular  groups  of  the  plankton,  deter- 
mined by  the  fish  weight.  In  the  first  period,  the 
larvae  selected  the  rotifers  Copepoda  nauplu;  later 
on,  the  copepodits.  The  selectivity  index  did  not 
reveal  any  preference  toward  Cladocera  by  grass 
carp  larvae  during  21  days  of  rearing.  (See  W89- 
1 1497  thru  W89-1 1499)  (Author's  abstract) 
W89-11500 


RESPONSE  OF  WHITE  CLOVER  (TRIFOLIUM 
REPENS  L.)  AND  RYEGRASS  (LOLIUM  PER- 
ENNE  L.)  TO  ACID  RAIN  IN  SITUATIONS  OF 
SPECIES  INTERFERENCES. 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-11527 


process  appeared  to  be  the  most  attractive 
wastewater  treatment  process  for  eliminating  some 
of  the  pathogens.  Further  information  indicated 
that  adding  the  appropriate  detention  time  follow- 
ing an  activated  sludge  process  resulted  in  a 
wastewater  effluent  comparable  to  a  lagoon  efflu- 
ent that  could  be  achieved  economically.  (White- 
Reimer-PTT) 
W89-11641 


MODELING  HEALTH  RISKS  ASSOCIATED 
WITH  WASTEWATER  REUSE  AS  IRRIGANT. 

Yarmouk  Univ.,  Irbid  (Jordan). 

A.  B.  M.  Shahalam,  and  A.  R.  Mansour. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24A,  No.  2,  p  147-166,  February 

1989.  3  fig,  3  tab,  9  ref. 

Descriptors:  *Public  health,  *Risk  assessment, 
•Water  reuse,  *Wastewater  irrigation,  *Impaired 
water  use,  'Irrigation  water,  *Pathogens, 
•Wastewater  treatment,  'Model  studies,  Activated 
sludge,  Sewer  systems,  Detention  time,  Tempera- 
ture, Wastewater  collection,  Wastewater  lagoons, 
Land  disposal. 

A  systematic  approach  to  determine  the  reduction 
of  pathogenecity  of  wastewater  through  its  trans- 
port from  households  to  agricultural  lands  is  out- 
lined. The  initial  pathogen  concentration  in 
wastewater  is  highly  variable  and  depends  on  fac- 
tors such  as  geographical  location  of  the 
wastewater  and  health  standards  of  the  people  and 
institutions  generating  the  wastewater.  A  probabi- 
listic model  has  been  developed  which  combines 
the  effect  of  different  stages  of  wastewater  trans- 
portation on  its  pathogenecity  and  predicts  the 
expected  level  of  pathogens  at  the  application 
stage  of  the  wastewater.  The  principal  stages  of 
wastewater  pathogen  existence  are:  (1)  collection; 
(2)  treatment;  (3)  transportation  through  conduits 
or  forced  mains;  (4)  storage  in  lagoons  or  tanks; 
and  (5)  application.  Once  wastewater  is  applied  on 
crop  land,  pathogens  may  remain  attached  to  soil 
or  crops.  After  eliminating  temperature  and  hy- 
draulic detention  time  effects,  an  activated  sludge 


LONG-TERM  CONTRACTS  FOR  LARGE 
USERS:  AN  INDUSTRY  VIEWPOINT. 

General  Motors  Corp.,  Detroit,  MI. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-11737 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

ASSESSMENT  OF  STORMWATER  RUNOFF 
FOR  RECYCLE  IN  COOLING  TOWERS  AT 
KSC,  FLORIDA. 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  ot  Chemi- 
cal Engineering. 
F.  E.  Dierberg,  and  K.  L.  Jones. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
1,  p  43-47,  February   1989.  2  fig,   3  tab,  9  ref. 

Descriptors:  *Storm  water,  'Storm  runoff,  ♦Rain- 
fall harvesting,  *Cooling  water,  *Coohng  towers, 
Kennedy  Space  Center,  Florida,  Air  conditioning, 
Water  conservation. 

In  addition  to  measuring  the  quantity  of  storm- 
water  runoff  generated  during  10  rainfall  events 
from  the  Vehicle  Assembly  Building  (VAB)  area 
of  Kennedy  Space  Center,  historical  rainfall 
records  were  also  used  for  determining  the  feasibil- 
ity of  implementing  a  program  of  stormwater  recy- 
cling to  air  conditioning  cooling  towers.  It  was 
projected  that  0.182  million  gallons  per  day 
(MGD)  of  runoff  would  be  generated  from  the 
VAB  area  during  a  year  of  average  rainfall  (48 
inches);  only  0.117  MGD  is  required  for  coolant 
makeup  water  in  the  VAB  area.  Due  to  the  season- 
al variations  in  rainfall,  stormwater  recycling  may 
not  always  meet  all  the  cooling  water  demands. 
(Author's  abstract) 
W89-11159 

WELFARE  EFFECTS  OF  ALTERNATIVE 
WATER  RATIONING  SCHEMES:  A  CASE 
STUDY. 

California  Univ.,  Santa  Barbara.  Dept.  of  Econom- 
ics. 

For  primary  bibliographic  entry  see  Field  6C. 
W89-11177 

RESERVOIR  OVERCOMES  LEAK  LOSSES. 

Cincinnati  Water  Works,  OH. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-11631 

OVERALL  EFFECT  ON  ANNUAL  COSTS  OF  A 
REDUCTION  IN  WATER  USE  WITH  SEPA- 
RATE METERING  OF  FLATS  IN  PRETORIA. 

Water    Research    Commission,    Pretoria    (South 

Africa). 

J.  P.  Kriel. 

Water  SA  WASADV,  Vol.  15,  No.  2,  p  111-126, 

April  1989.  3  fig,  8  tab,  7  ref. 

Descriptors:  *Water  use,  'Water  costs,  'Water 
demand,  'Economic  aspects,  'Water  metering, 
Separated  meters,  South  Africa,  Capital,  Cost  anal- 
ysis, Apartment  blocks. 


the  associated  annual  capital  charges.  A  separate 
study  of  the  water  supply  and  the  expenditure 
thereon  showed  that,  in  the  long  run,  despite  sub- 
stantial annual  deviations,  there  exists  a  relatively 
firm  relationship  between  the  cumulative  capital 
expenditure  and  the  annual  volume  of  the  water 
supply.  This  confirms  that  logical  conclusion  that  a 
reduction  in  water  demand  or  in  the  growth  rate 
thereof  will  eventually  lead  to  a  relative  reduction 
in  capital  expenditure  and  ultimately  to  a  relative 
reduction  in  the  annual  capital  charges  for  water 
supply.  Although  the  reduced  demand  will  initially 
lead  to  increased  unit  costs  for  water,  this  effect 
will  be  eliminated  with  a  resumption  or  continu- 
ation in  the  growth  of  the  supply,  probably  within 
2  yr.  A  comparison  of  costs  is  complicated  by  the 
effects  of  inflation,  increased  cost  for  developing 
new  water  supplies,  and  annual  variations  in  the 
rate  of  growth  in  water  demand.  However,  the 
study  shows  that  there  will  be  an  economic  advan- 
tage in  reducing  the  consumption  of  water.  It  is 
concluded  that  if  the  effect  on  capital  expenditure 
of  the  reduction  in  water  use  by  individually  me- 
tering the  hypothetical  block  of  60  flats  is  consid- 
ered, it  will  not  increase  the  costs  of  water  supply 
by  8%,  but  will  after  few  years  result  in  a  cost 
reduction  of  about  20%.  Although  these  percent- 
ages only  apply  to  the  Pretoria  case,  it  is  believed 
that  the  trend  will  be  widely  applicable.  (Author's 
abstract) 
W89-11747 


An  investigation  involving  two  identical  blocks  of 
60  flats  each  in  Pretoria  (South  Africa)  indicated 
that  individual  metering  of  flats  in  Pretoria  results 
in  a  saving  of  25%  in  water  use  compared  to  that 
for  a  block  of  fiats  with  a  single  bulk  meter.  Based 
on  the  unit  costs  of  1986,  it  was  concluded  that  the 
cost  of  water  supply  would  be  increased  by  about 
8%  for  consumers  in  the  block.  This  estimate  did 
not,  however,  take  into  account  the  effect  of  a 
reduction  in  demand  on  capital  expenditure  and  on 


ADDITION  OF  A  CLIMATE  VARIABLE  TO 
THE  HOWE  AND  LINA WEAVER  WESTERN 
SPRINKLING  EQUATION. 

Wilson  (Lee)  and  Associates,  Inc.,  Santa  Fe,  NM. 
L.  Wilson. 

Water  Resources  Research  WRERAO,  Vol.  25, 
No.  6,  p  1067-1069,  June  1989.  1  tab,  7  ref. 

Descriptors:  'United  States,  'Forecasting,  'Water 
demand,  'Climates,  Sprinkler  irrigation,  Domestic 
water,  Mathematical  equations,  Pricing,  Economic 
aspects,  Moisture  deficiency,  Regression  analysis. 

The  equation  published  by  Howe  and  Linaweayer 
in  1967  for  predicting  residential  sprinkling 
demand  in  metered  communities  of  the  western 
United  States  is  used  extensively  in  forecasting 
despite  its  lack  of  a  climatic  variable.  Reanalysis  of 
the  original  data  produced  a  different  equation,  in 
which  climate  is  the  single  most  important  predic- 
tor of  summer  metered  sprinkling  demand  in  the 
west  (i.e.,  west  of  the  96th  meridian).  The  new 
equation  indicates  elasticities  as  follows:  price,  -0.5, 
home  value,  +0.6,  and  moisture  deficit,  +1.3. 
Prediction  of  average  summer  sprinkling  demand 
(gallons/day /dwelling  unit)  with  the  new  equation 
for  12  locations  yielded  an  average  error  of  14.6%, 
far  less  than  the  error  of  41.0%,  which  was  ob- 
tained when  Howe  and  Linaweaver's  'equation  of 
best  fit'  was  employed.  (Rochester-PTT) 
W89- 11750 

3E.  Conservation  In  Industry 

EVALUATION  OF  INDUSTRIAL  COOLING 
SYSTEMS  USING  RECLAIMED  MUNICIPAL 
WASTEWATER. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic   entry  see   Field   5D. 

W89-11234 

RECOVERY  AND  RECYCLING  OF  LIQUID 
EFFLUENT  AT  GNFC-A  STEP  TOWARDS 
ZERO  EFFLUENT. 

Gujarat    Narmada    Valley    Fertilizers    Co.    Ltd., 

Broach  (India). 

For  primary   bibliographic  entry   see   Field   5G. 
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REGIONALIZATION  IN  WATER  SUPPLY  IN- 
DUSTRY: STATUS  AND  NEEDS. 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-11602 
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Group  3E — Conservation  In  Industry 

AUTOMATED    PRETREATMENT    OF    ELEC- 
TROPLATING WASTE  AT  TINKER  AFB,  OK. 

Oklahoma  City  Air  Logistics  Center,  Tinker  AFB, 

OK. 

For  primary   bibliographic   entry  see   Field   5D. 

W89-12018 


WASTE  MINIMIZATION  AUDIT  MANUAL 
FOR  THE  PRINTED  CIRCUIT  BOARD  INDUS- 
TRY. 

PRC  Environmental  Management,  Inc.,  San  Fran- 
cisco, CA. 

For  primary  bibliographic  entry  see  Field  5D 
W89-12019 


3F.  Conservation  In  Agriculture 


WESTERN  IRRIGATION  RESPONSE  TO 
PUMPING  COSTS:  A  WATER  DEMAND 
ANALYSIS  USING  CLIMATIC  REGIONS. 

Economic  Research  Service,  Washington,  DC. 
For  primary  bibliographic   entry   see   Field   6D 
W89- 11247 


PHYSIOLOGICAL  ROUTE  TO  INCREASED 
WATER  USE  EFFICIENCY  IN  ALFALFA, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Biology. 

V.  P.  Gutschick,  and  G.  L.  Cunningham. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89- 182638/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  239,  February  1989.  37p,  3  fig,  2  tab,  72  ref, 
append.  USGS  Contract  no.  14-08-0001-G1438 
State  Project  no.  1423693. 

Descriptors:  'Water  use  efficiency,  'Irrigation  re- 
quirements, 'Alfalfa,  'Crop  yield,  Plant  physiolo- 
gy, Photosynthesis,  New  Mexico,  Leaf  mass,  For- 
ages. 

Alfalfa  is  the  top-ranked  cash  crop  in  New  Mexico 
and  the  most  copious  user  of  irrigation  water.  The 
water  usage/mass  of  forage  yield  might  be  re- 
duced, that  is,  the  water  use  efficiency  (WUE) 
might  be  increased,  because  it  is  under  some  meas- 
ure of  physiological  control.  Working  from  a 
knowledge  of  biophysics  and  plant  physiology,  it  is 
proposed  that  WUE  and  yield  are  strongly  con- 
trolled by  two  traits  that  should  be  heritable  and 
selectable:  (1)  the  C02  concentration  within  the 
leaf,  C,  and  (2)  the  specific  leaf  mass.  A  detailed 
model  of  alfalfa  photosynthesis,  transpiration,  and 
growth  was  made.  It  is  predicted  that  selection  for 
lower  C  and  higher  specific  leaf  mass  could  im- 
prove WUE  up  to  25%  with  modest  penalties  in 
yield,  less  than  10%,  this  indirect  selection  for 
WUE  appears  to  have  some  notable  advantages 
over  direct  selection.  Selection  for  C  and  specific 
leaf  mass  may  also  be  directly  extendable  to  other 
crop  species.  Eighty  individual  plants  of  two  culti- 
vars,  Wilson  9D11A  and  Mesilla,  in  controlled 
environments,  were  grown.  It  was  found  that  (1) 
within  each  cultivar  there  are  large  ranges  in  C 
and  specific  leaf  mass,  suitable  for  breeding,  and  (2) 
these  two  traits  are  related  to  WUE  and  yield 
substantially  as  predicted  by  our  model.  Future 
effort  will  proceed  to  field  trials  and  heritability 
tests,  as  well  as  to  studies  of  drought  tolerance 
traits.  (USGS) 
W89- 11487 


POTENTIAL  OF  IRRIGATED  AGRICULTURE 
IN  SYRIA. 

A.  F.  Bichara. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  3,  p  358- 
366,  May  1989.  1  fig,  10  tab,  3  ref. 

Descriptors:  'Syria,  'Irrigation  efficiency,  'Agri- 
cultural hydrology,  'Resources  development, 
Land  development,  Water  resources  development, 
Rivers,  Springs,  Wells,  Evaporation. 

In  the  long-term,  Syria  has  a  high  potential  for 
development  of  irrigated  agriculture.   To  define 


this  potential,  the  available  water  and  land  re- 
sources are  assessed.  The  total  area  of  Syria  is 
about  18,500,000  hectares,  of  which  only  618,000 
hectares  are  under  irrigation  and  3,117,000  hec- 
tares are  cropped  under  rainfed  conditions.  The 
available  water  resources  in  Syria  are  estimated  at 
about  25,000,000,000  cubic  meters  per  year,  taking 
into  account  the  Syrian  share  of  international 
rivers  and  excluding  the  Tigris  River.  Only  54%  of 
the  water  volume  is  from  the  Euphrates  River, 
whereas  the  rest  is  divided  between  the  Euphrates 
tributaries,  other  rivers,  springs,  and  wells  At 
present,  only  8,900,000,000  cubic  meters  per  year 
are  being  used,  including  3,000,000,000  cubic 
meters  per  year  wasted  to  evaporation  or  to  the 
sea.  In  order  to  fully  utilize  the  available  resources, 
around  1,500,000  hectares  may  be  irrigated.  These 
will  utilize  about  20,000,000,000  cubic  meters  per 
year.  This  means  increasing  the  area  of  irrigated 
land  150%  in  the  future,  which  is  a  manageable 
target.  If  a  rate  of  development  of  80-100,000  hec- 
tares per  five-year  plan  is  achieved,  an  expected 
development  period  of  40-50  years  would  be  re- 
quired to  develop  the  country's  resources.  Present 
achievements  in  this  regard  are  around  12,000  hec- 
tares per  year  only.  (Author's  abstract) 
W89- 11601 


ECONOMIC  IMPACTS  OF  THE  LIMITED  IR- 
RIGATION-DRYLAND (LID)  FURROW  IRRI- 
GATION  SYSTEM. 

Texas  Agricultural   Experiment  Station,   College 

Station. 

W.  L.  Harman,  B.  A.  Stewart,  J.  T.  Musick,  and 

D.  A.  Dusek. 

Water  Resources  Bulletin  WARBAQ,  Vol  25  No 

2,  p  367-376  April  1989.  4  fig,  6  tab,  5  ref. 

Descriptors:  'Agricultural  water,  'Economic  as- 
pects, 'Irrigation  practices,  'Furrow  irrigation, 
Model  studies,  Texas,  Sorghum,  Water  use,  Wheat. 

Changes  in  cropping  patterns,  water  use,  and  prof- 
itability of  producing  sorghum  with  the  LID  (Lim- 
ited Irrigation-Dryland)  furrow  irrigation  system 
were  compared  with  conventional  irrigation  prac- 
tices. A  recursive  linear  programming  model  was 
used  to  assess  the  economic  impacts  over  a  ten- 
year  period.  The  analysis  of  various  water  resource 
situations  in  the  High  Plains  of  Texas  indicated  the 
LID  system  increased  irrigated  sorghum  acreage 
over  conventional  practices.  Although  less  irrigat- 
ed and  dryland  wheat  was  generally  produced, 
present  value  of  returns  increased  from  about  $18/ 
acre  to  $50/acre.  Water  use  was  slightly  higher  in 
most  situations  when  using  the  LID  system.  (Au- 
thor's abstract) 
W89-11799 


AGRICULTURE  AND  WATER  QUALITY. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For   primary  bibliographic   entry   see   Field   5G 
W89-12112 


PESTICIDE  APPLICATORS  SAFETY  MANUAL 
FOR  IRRIGATION  SYSTEMS. 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Re- 
search and  Lab.  Services. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-12129 


DRY  LAND  CROPPING  IN  AUSTRALIA  BY 
STATES  (REGIONS)  AND  SUB-REGIONS:  1980- 
81  TO  1983-84. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

P.  Laut. 

Commonwealth  Scientific  and  Industrial  Research 

Organization  Memorandum  88/12,  October  1988 

116p,  77  fig,  20  tab,  1  ref. 

Descriptors:  'Erosion,  'Economic  evaluation, 
•Dry  farming,  'Australia,  Data  interpretation,  Ag- 
riculture, Seasonal  variation,  Arid-zone  hydrology, 
Semiarid  lands,  Climatic  data. 

This  Technical  Memorandum  is  part  of  a  larger 
study  of  the  potential  impact  of  water  erosion  on 


the  value  of  dry  land  crops  in  Australia.  On  a  state 
by  state  basis,  seasonal  conditions,  areas  sown, 
yields,  and  value  of  produce  are  analyzed  for  the 
years  1980-81  to  1983-84.  These  data  demonstrate 
the  very  considerable  variability  of  conditions  ex- 
perienced at  national,  state,  regional  and  subre- 
gional  levels  and  the  difficulty  of  using  such  data 
to  determine  potential  loss  of  value  of  production 
of  dry  land  crops  from  water  erosion.  (Author's 
abstract) 
W89-12137 
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DETENTION  POND  SIZING  FOR  MULTIPLE 
RETURN  PERIODS. 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 
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TWO  DIMENSIONAL  MODELLING  OF  RES- 
ERVOIR OUTFLOWS. 

Western   Australia   Univ.,   Nedlands.   Centre   for 

Water  Research. 

For  primary  bibliographic  entry  see  Field  2H 
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PATHOGENICITY  OF  THE  FUNGUS,  COLLE- 
TOTRICHUM  GLOEOSPORIOIDES  (PENZ.) 
SACC,  TO  EURASIAN  WATERMILFOIL 
(MYRIOPHYLLUM  SPICATUM  L). 

Wisconsin  Univ. -Madison.  Dept.  of  Plant  Patholo- 
gy- 

C.  S.  Smith,  S.  J.  Slade,  J.  H.  Andrews,  and  R.  F. 
Haris. 

Aquatic  Botany  AQBODS,  Vol.  33,  No.  1/2,  p  1- 
12,  March  1989.  7  fig,  26  ref.  EPA  grant  no.  R- 
811587-01-1. 

Descriptors:  'Aquatic  fungi,  'Weed  control, 
'Aquatic  weed  control,  'Plant  pathology,  'Plant 
diseases,  'Aquatic  plants,  Pathology,  Epidermis, 
Watermilfoil,  Culturing  techniques. 

The  pathogenicity  of  Eurasian  watermilfoil  (Myr- 
iophyllum  spicatum  L.)  of  an  isolate  of  the  fungus 
Colletotrichum  gleosporioides  (Penz.)  Sacc.  ob- 
tained from  diseased  milfoil  plants  was  evaluated  in 
laboratory  culture  experiments.  Except  in  senes- 
cent plant  tissue,  the  fungus  was  confined  to  the 
surface  of  the  plant  and  rarely  penetrated  beyond 
the  epidermis.  Fungal  infection  prompted  a  hyper- 
sensitive plant  response  which  resulted  in  the  death 
of  a  few  epidermal  cells  but  evidently  halted  the 
internal  spread  of  the  fungus.  The  effect  of  the 
fungus  was  greatest  in  the  commonly  used  Ger- 
lofTs  plant  culture  medium  at  25  C.  Under  these 
conditions,  treated  plants  did  not  increase  in  bio- 
mass  after  innoculation  and  suffered  extensive  but 
superficial  damage.  At  15  and  20  C,  inoculation 
with  the  fungus  did  not  produce  a  detectable  re- 
duction in  yield.  In  nutrient-amended  lakewater 
and  in  a  carbonate-buffered  artificial  growth 
medium,  inoculated  plants  exhibited  little  visible 
damage,  but  the  fungus  caused  a  significant  reduc- 
tion in  yield.  Because  these  media  supported  much 
greater  plant  growth  than  Gerloffs  medium,  the 
increase  in  biomass  of  inoculated  plants  was  60- 
70%  that  of  the  control  plants.  It  is  concluded  that 
under  realistic  conditions,  the  effect  of  this  fungal 
isolate  was  too  small  to  justify  further  consider- 
ation of  it  as  a  possible  biological  control  agent  for 
M.  spicatum.  The  results  illustrate  the  importance 
of  appropriate  culture  conditions  and  media  in 
experiments  designed  to  evaluate  microbial  patho- 
gens of  aquatic  plants.  (Author's  abstract) 
W89-11363 


APPLICATIONS  OF  HEADLAND  CONTROL. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Control  Of  Water  On  The  Surface— Group  4A 


Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  U. 
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RESERVOIR  OVERCOMES  LEAK  LOSSES. 

Cincinnati  Water  Works,  OH. 
P.  Tomes,  G.  Fisher,  and  W.  Way.         „„__„., 
Water  Engineering  and  Management  WENMD2, 
Vol.  136,  No.  5,  p  34-38,  May  1989. 

Descriptors:  'Water  loss,  'Reservoir  linings,  'Res- 
ervoir storage,  'Water  storage,  'Ohio,  'Leakage, 
Reinforced  concrete,  Flexible  membrane  linings, 
Economic  aspects,  Cost-benefit  analysis,  Under- 
ground storage,  Design  criteria,  Installation. 

For  over  20  years  the  Cincinnati  Water  Works 
attempted  to  apply  new  technologies  and  some  old 
ones  in  an  effort  to  curb  the  leak-loss  rate  of  Eden 
Park  Reservoir,  its  80  million  gallon  underground 
potable  water  storage  facility.  A  new  reservoir  was 
designed  as  a  reinforced  concrete  structure  that 
was  situated  in  the  basic  confines  of  the  old  west 
basin  and  had  a  potable  water  capacity   of  80 
million  gallons.  Three  design  alternatives  were  in- 
vestigated: concrete  overlay,  liquid-applied  mem- 
brane coating,  and  loose-laid  flexible  membrane.  A 
detailed  engineering  analysis  was  conducted  on 
each  of  the  alternatives  including  issues  such  as 
service  life  of  materials,  ease  of  installation,  effects 
on  water  quality,  predicted  leak-reduction  effec- 
tiveness and  return  on  investment.  Although  the 
flexible  membrane  material,  a  potable  grade  45-mil 
Hypalon  liner,  had  a  proven  leak-reduction  capa- 
bility, the  challenge  in  this  project  came  in  the 
installation  process.  Problems  common  to  all  un- 
derground and  covered  reservoirs  include  the  ab- 
sence of  the  warming  effects  of  the  sun  on  the 
lining  membrane;  the  presence  of  columns;  less 
than  ideal  lighting;  ever-present  dampness  which 
adds  to  the  difficulty  of  seaming;  limited  ingress 
and  egress  to  and  from  the  work  area  and  air- 
quality  problems  associated  with  seaming  solvents, 
contact  cements  and,  in  winter,  heaters.  All  these 
problems  were  magnified  at  Eden  Park  Reservoir 
because  of  its  size.  The  basins  were  completed  in 
two  phases,   and   the  first  basin   was  tested   for 
leakage.  The  results  of  the  initial  test  indicated  90 
percent  leak  reduction.  Upon  completion  of  the 
second  basin,  a  95   percent  leak  reduction  was 
recorded  in  the  south  basin.  Based  on  these  leak- 
reduction  statistics,  Cincinnati  Water  Works  will 
enjoy  a  return  on  its  investment  in  over  three 
years.  (White-Reimer-PTT) 
W89- 11631 


COMPENSATION  FLOWS  IN  THE  UK:  A  HY- 
DROLOGICAL  REVIEW. 

Institute  of  Hydrology,  Wallingford  (England). 
A.  Gustard. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  3,  No.  1-4,  p  49-59,  Jan-Apr  1989. 
7  fig,  1  tab,  7  ref. 

Descriptors:  'Reservoir  operation,  'Flow  control, 
•Water  policy,  'River  regulations,  Hydrodyna- 
mics, Flow  discharge,  Flow  pattern,  United  King- 
dom, Reservoirs,  Water  demand,  Flood  profiles, 
Low  flow. 

A  survey  of  United  Kingdom  reservoirs  identified 
the  development  of  compensation  flow  policy  from 
the  early  19th  Century  to  the  present  day.  Details 
on  the  level  and  pattern  of  releases  below  261 
impounding  reservoirs  provided  the  basis  for  as- 
sessing the  spatial  and  temporal  variation  in  com- 
pensation flows  and  the  impact  of  impoundment  on 
downstream  flow  regimes.  By  standardizing  com- 
pensation releases  by  the  natural  pre-impoundment 
mean  discharge,  release  patterns  from  reservoirs 
with  a  wide  range  of  both  catchment  area  and 
climate  could  be  compared.  Analysis  of  the  change 
in  flood  and  low  flow  frequency  following  im- 
poundment enabled  the  impact  of  reservoir  regula- 
tion to  be  evaluated  at  the  regional  scale.  For 
individual  reservoirs  the  natural  downstream  in- 
crease in  river  flow  provides  a  basis  for  determin- 
ing the  length  of  river  reach  which  is  sensitive  to 
regime  changes.  The  majority  of  present  day  com- 
pensation discharges  were  set  to  satisfy  river  inter- 


ests which  no  longer  apply  or  were  based  on 
inadequate  hydrological  or  biological  information. 
This  has  led  to  a  wide  range  of  release  patterns  and 
it  is  therefore  recommended  that  the  re-evaluation 
of  existing  water  resource  schemes  should  include 
an  assessment  of  the  suitability  of  current  release 
patterns  for  present  day  downstream  demands  and 
water  resource  requirements.  (Author's  abstract) 
W89-11697 

ASSESSING  THE  IMPACTS  OF  STREAM  REG- 
ULATION IN  THE  FLATHEAD  RIVER  BASIN, 
MONTANA,  U.S.A.  I.  SIMULATION  MODEL- 
LING OF  SYSTEM  WATER  BALANCE. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

C.  A.  S.  Hall,  J.  H.  Jourdonnais,  and  J.  A. 

Stanford. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  3,  No.  1-4,  p  61-77,  Jan-Apr  1989. 

9  fig,  2  tab,  5  ref. 

Descriptors:  'Dam  effects,  'Hydrologic  budget, 
•Regulated  flow,  'River  basins,  'Simulation  analy- 
sis, 'Model  studies,  'Hydrologic  models,  'Flow 
profiles,  'Montana,  'Stream  discharge,  Prediction, 
Water  management,  Fortran,  Computer  programs. 

A  Fortran-based  simulation  model  was  written  to 
predict  water  movement  into  and  out  of  Flathead 
Lake.  Since  tributaries,  the  lake  proper  and  down- 
stream flows  were  either  free  flowing  or  regulated 
by  hydroelectric  dams,  it  was  necessary  for  the 
model  to  adjust  simulated,  regulated  flows  to  ac- 
count for  predicted  natural  flows.  Empirical  input 
to  the  model  consisted  of  daily  discharge  data  or 
statistical  summaries  of  data  sets  for  an  80+  year 
period  of  record  for  gaging  sites  on  major  tributar- 
ies, the  lake  and  its  outlet  river.  The  model  pro- 
duces graphical  output  of  empirical  observations 
or  simulates  lake  levels  and  riverine  flows  on  the 
basis  of  any  selected  period  of  the  record.  The 
model  was  successfully  used  to  evaluate  the  feasi- 
bility of  various  water  management  scenarios  to 
enhance  or  protect  fish  and  wildlife  and  also 
permit  various  hydropower  production  quotas.  It 
is  expected  that  model  output  will  help  resolve 
water  resources  management  issues  in  the  Flathead 
system.  The  hydrology  simulator  presented  may  be 
adapted  to  any  similar  system  with  minimal  repro- 
gramming.  (Author's  abstract) 
W89-11698 

FRAMEWORK  FOR  CONTROL  OF  DYNAMIC 
ICE  BREAKUP  BY  RIVER  REGULATION. 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

M.  G.  Ferrick,  and  N.  D.  Mulherin. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  3,  No.  1-4,  p  79-92,  Jan-Apr  1989. 

6  fig,  2  tab,  18  ref. 

Descriptors:  'Reservoir  operation,  'Regulated 
flow,  *Ice  breakup,  'Ice  jams,  'Stream  discharge, 
'Connecticut  River,  Model  studies,  Simulation 
analysis,  Forecasting,  Melting. 


this  theory  of  ice  breakup  would  be  achieved  most 
readily  by  conducting  controlled  breakup  field  ex- 
periments. This  theory  of  dynamic  breakup  pro- 
vides the  framework  to  implement  controlled 
breakup  and  minimize  potential  ice  related  dam- 
ages on  regulated  rivers.  Control  of  ice  breakup  by 
river  regulation  uses  existing  dams,  requires  a  rela- 
tively small  volume  of  water,  and  is  environmen- 
tally sound.  The  concept  is  to  remove  the  ice 
cover  from  upstream  of  locations  with  a  high 
damage  potential  during  breakup,  and  to  enhance 
the  rate  of  melting  of  the  ice.  (Author's  abstract) 
W89-11699 


The  mode  of  failure  of  an  ice  cover  in  a  dynamic 
breakup  is  determined  by  geometric  and  hydraulic 
conditions,  varying  between  strength-dominated 
and  support-dominated  failure  at  different  locations 
in  a  river.  The  fundamental  component  of  the 
theory  presented  is  the  intrinsic  relationship  be- 
tween unsteady  flow  and  ice  breakup  for  dynamic 
breakup  conditions  with  a  rapidly  moving  breaking 
front.  A  dynamic  ice  breakup  model  that  treats 
support-dominated  failure  was  developed  and  ap- 
plied to  the  Connecticut  River.  Data  from  a  dy- 
namic breakup  was  used  to  obtain  empirical  crite- 
ria for  the  failure  of  the  support  of  the  ice  cover. 
The  relationship  between  river  waves  and  ice 
breakup  was  observed  in  field  data  from  the  White 
River  and  was  demonstrated  in  the  model  simula- 
tions of  the  Connecticut  River.  The  simulations 
also  indicate  that  when  the  available  storage  is 
limited  the  breakup  response  of  a  river  changes 
from  progressive  to  simultaneous  to  nonbreakup 
for  the  same  initial  wave  by  increasing  the  ice 
thickness  or  breakup  resistance.  These  results  iden- 
tify the  need  for  an  in  situ  index  test  of  ice  cover 
resistance.  Further  refinement  and  verification  of 


RESPONSES  OF  THE  SEDIMENT  SYSTEM  OF 
A  REGULATED  RIVER  TO  A  SCOUR  VALVE 
RELEASE:  LLYN  CLYWEDOG,  MID-WALES, 
U.K.  ,     .  , 

Institute  of  Hydrology,  Powys  (Wales).  Fluvial 
Geomorphology  Unit. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-11700 

EFFECT  OF  STREAM  REGULATION  ON  THE 
PHYSICO-CHEMICAL  PROPERTIES  OF  THE 
PALMIET  RIVER,  SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-11701 


PROPOSALS  FOR  INHIBITING  ABUNDANT 
PHYTOPLANKTON  GROWTH  AT  THE  HEAD 
OF  A  RIVER  RESERVOIR. 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-11702 

FLUSHING  FLOW  RECOMMENDATIONS 
FOR  MAINTENANCE  OF  SALMONID 
SPAWNING  GRAVELS  IN  A  STEEP,  REGU- 
LATED STREAM. 

EA  Engineering,  Science,  and  Technology,  Inc., 

Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  81. 

W89-11716 

EFFECTS  OF  RIVER  REGULATION  ON  THE 
LOWER  EBRO  RIVER  (NE  SPAIN). 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

For  primary  bibliographic  entry  see  Field   6G. 

W89-11722 

PROBLEMS  IN  MANAGEMENT  OF  THE 
YELLOW  RIVER. 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

L.  Changming. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  3,  No.  1-4,  p  361-369,  Jan- Apr 
1989.  3  fig,  4  tab,  7  ref. 


Descriptors:  'Flood  plain  management,  'Flood 
protection,  'Sediment  control,  'China,  'Yellow 
River,  Management  planning,  Flow,  Deltas,  Flood 
peak,  Sedimentation,  Flood  control,  Channel  m- 
provement,  Interbasin  transfers,  Multiobjective 
planning. 

The  management  of  the  Yellow  River,  particularly 
the  main  problems  of  flood  and  sedimentation  con- 
trol in  the  river's  lower  reaches  is  discussed.  Peak 
flows  occur  mainly  in  the  period  from  mid-July  to 
late  August.  Since  floods  follow  storms  of  high 
intensity  with  short  duration,  characteristics  of  the 
resulting  floods  include  a  high  peak  discharge  with 
short  duration.  As  a  result  of  sedimentation,  the 
river's  channel  in  its  lower  reaches  has  silted  pro- 
gressively and  many  sections  of  the  river  bed  have 
risen.  For  the  Yellow  River,  management  must 
focus  on  the  main  problems-sediment  control  in 
the  river's  upper  and  middle  reaches  and  flood- 
plain  management  in  the  lower  reaches.  Possible 
flood  prevention  solutions  include:  digging  a  new 
channel;    and    maintaining    the    current    channel. 
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Sediment  control  considerations  include:  interbasin 
water  transfers;  and  delta  management.  The  man- 
agement work  is  both  complex  and  broad  in  scope. 
The  numerous  measures  exert  different  long-term 
and  short-term  effects  on  floods  and  sedimentation. 
In  view  of  this  complexity,  measures  available  and 
acceptable  for  flood  and  sediment  control  should 
be  combined  and  coordinated  within  a  systematic 
framework.  (White-Reimer-PTT) 
W89- 11724 


REGULATED  RIVERS  IN  ZAMBIA -THE  CASE 
STUDY  OF  THE  KAFUE  RIVER. 

Institute  for  Floodplains  Ecology,  Rastatt  (Germa- 
ny, F.R.). 

P.  Obrdlik,  A.  Mumeka,  and  J.  M.  Kasonde. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  3,  No.   1-4,  p  371-380,  Jan-Apr 
1989.  6  fig,  3  tab,  20  ref.  V 

Descriptors:  'Rivers,  •Zambia,  'Regulated  flow, 
♦Reservoirs,  Environmental  effects,  Hydroelectric 
power,  Chemical  analysis,  Flood  profiles,  Conduc- 
tivity, Sulfates,  Chlorides,  Case  studies,  Hydro- 
electric power,  Irrigation  water,  Flood  plains,  Ec- 
ological effects. 

The  middle  and  lower  sections  of  the  Kafue  River 
in  Zambia  are  regulated  by  the  Itezhi-tezhi  and 
Kafue  Gorge  Reservoirs.  The  Kafue  Hydroelectric 
Scheme  has  changed  the  natural  flow  pattern  of 
the  nver.  Despite  temporal  changes  and  the  shift- 
ing in  flow  at  Kasaka  the  main  feature-high  evapo- 
ration on  the  plains-has  remained  after  the  regula- 
tion. The  dredging  of  new  channels  was  suggested 
to  reduce  the  evaporation,  and  in  this  way  to 
obtain  more  water  for  the  irrigation  of  polders 
planned  within  the  floodplains.  The  results  of 
water  sampling  indicate  the  water  quality  in  the 
regulated  section  has  not  been  negatively  affected. 
Conductivity  and  the  concentrations  of  sulfates 
and  chlorides  were  reduced.  Even  if  deterioration 
of  the  water  quality  occurred  due  to  release  of 
hypolimnial  water  the  vast  and  polymorphous 
floodplain  ecosystem  would  improve  the  quality 
quickly  and  reliably.  Spatial  and  temporal  changes 
in  the  flood  regime  have  caused  a  decrease  in  wild 
herbivores  and  some  water  birds  which  feed  on  the 
seeds  of  water-lilies  have  disappeared  because  the 
present  unfavorable  conditions  have  affected  the 
growth  of  their  food  source.  Reduced  fish  produc- 
tion has  also  occurred,  possibly  as  a  result  of  the 
inaccessibility  of  fish  camps  and  changes  in  the 
physicochemical  status  of  the  water  of  the  regulat- 
ed stretches.  (White-Reimer-PTT) 
W89- 11725 


NEW  METHOD  FOR  ESTIMATING  FUTURE 
RESERVOm  STORAGE  CAPACITIES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2J 
W89-11787 


SAMWAT      DATABASE      FOR      COMPUTER 
MODELS  IN  WATER  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field   10A 
W89-11992 


FLUSHING  AND  SCOURING  FLOWS  FOR 
HABITAT   MAINTENANCE   IN   REGULATED 

STREAMS. 

Environmental   Protection   Agency,   Washington 

DC.  Office  of  Water  Regulations  and  Standards! 

R  W.  Nelson,  J.  R.  Dwyer,  W.  E.  Greenberg,  and 

L.  E.  Keup. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-101893. 

Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 

Final  Technical  Report,  1988.  190p,  24  fig,  11  tab 

6  append.  EPA  Contract  68-01-6986. 

Descriptors:    'Channel   scour,   'Aquatic   habitats 
•Regulated    flow,    •Reservoirs,    •Sedimentation! 
Flushing,  •  Reservoir  operation,  Reservoir  silting, 
Flow  control,  Reservoir  releases,  Ecology. 

This  study  explores  the  feasibility  of  maintaining 
and  restoring  sediment  damaged  aquatic  and  ripari- 
an habitats  through  managing  reservoir  releases  to 


flush  deposits  of  accumulated  streambed  sediments 
Considered  are:  (1)  classifying  situations  where 
controlled  flushing  or  scouring  could  be  applied 
beneficially,  predict  or  evaluate  effects,  and  by 
purpose;  (2)  review  of  pasta  successes  or  failures; 

(3)  methods  of  predicting  flow  requirements;  and 

(4)  presentation  of  two  case  studies  (Platte  River 
NE  and  Trinity  River,  CA).  Two  major  problems 
are  the  reliability  of  predictive  methods  and  pre- 
diction of  sediment  loads  from  disturbed  water- 
sheds. Development  of  flows  sufficient  to  contend 
with  armored  or  cemented  substrates  and  well 
developed  bank  vegetation  may  be  especially  diffi- 
cult because  of  technical,  legal  and  cost  con- 
straints. In  many  situations  controlled  reservoir 
releases  will  need  to  be  combined  with  sediment 
management  practices.  Institutional  problems 
would  likely  include:  reservoir  project  repayment 
contracts,  water  rights,  court  decrees,  and  inter- 
state compacts  in  addition  to  reprogramming  reser- 
voir operations.  Technical  considerations  include 
the  ecological  need  and  environment  trade-offs  and 
site  specific  conditions  including:  watershed,  flow 
regimen,  sediment  or  bed  composition,  and  channel 
morphology.  (Author's  abstract) 

W89-12109 


WATER  MANAGEMENT  OF  RESERVOIRS. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 
of  Civil  Engineering  and  Architecture. 
L.  Votruba,  and  V.  Broza. 
Elsevier,  New  York.  1989.  444p. 

Descriptors:  'Reservoirs,  'Water  management, 
•Flood  control,  *Reservoir  operation,  Discharge 
frequency,  Stochastic  hydrology,  Water  demand, 
Water  supply,  Environmental  effects,  Reservoir 
releases,  Flood  routing,  Hydrologic  data,  Invest- 
ment, Operating  costs,  Economic  impact. 

Reservoirs  help  to  maintain  the  balance  between 
water  resources  and  water  demand.  They  have  a 
fundamental  impact  on  the  environment,  a  fact 
which  cannot  be  overlooked  in  reservoir  design 
and  operation.  The  supply  function  of  reservoirs  is 
explained,  and  great  attention  is  paid  to  the  proc- 
essing of  hydrological  data,  the  respective  proba- 
bility distribution  is  assessed,  the  theory  of  stochas- 
tic processes  is  explained  and  methods  of  modeling 
the  sequence  of  mean  annual  and  monthly  dis- 
charges are  mentioned.  The  demands  of  consumers 
and  the  reliability  of  water  supply  are  analyzed. 
All  types  of  reservoir  discharge  control  are  pre- 
sented, i.e.  multi-year,  annual,  short-term  and  com- 
pensation. To  describe  the  flood  control  function 
of  reservoirs,  hydrological  data  are  evaluated,  the 
precision  of  the  flood  regime  characteristics  is  as- 
sessed, and  flood  routing  in  a  reservoir  is  resolved. 
A  separate  section  is  devoted  to  the  water  manage- 
ment operations  of  reservoirs.  The  last  part  of  the 
book  describes  solutions  for  new  reservoir  func- 
tions resulting  from  their  incorporation  into  water 
management  systems  and  their  interrelations  with 
in  the  environment.  The  basic  types  of  water  man- 
agement systems,  in  which  reservoirs  are  the  most 
important  elements,  are  described,  as  well  as  condi- 
tions for  their  operation.  Attention  is  paid  to  the 
economically  efficient  construction  of  reservoirs. 
In  a  similar  way  the  distribution  of  investment  and 
operation  costs  for  the  various  parts  of  a  complex 
water  management  project  are  discussed  in  detail 
as  well  as  the  economic  impact  of  the  reliability  of 
water  supply  and  flood  control.  (Lantz-PTT) 
W89-12116  ' 

4B.  Groundwater  Management 

WATERSHED  MODELS  AND  THEBR  APPLI- 
CABILITY TO  CONJUNCTIVE  USE  MANAGE- 
MENT. 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-11168 


M.  M.  S.  Hantush,  and  M.  A.  Marino. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No   3   p  259- 
277,  May  1989.  7  fig,  12  ref,  append.  Agricultural 
Research  Service  Cooperative  Agreement  4940-H. 

Descriptors:  'Model  studies,  'Surface-groundwat- 
er  relations,  'Groundwater  management,  'Aquifer 
management,  'Mathematical  models,  'Pump  wells. 
Optimization,  Drawdown,  Water  table,  Well  hy- 
draulics, River  systems,  Permeability  coefficient 
Specific  yield,  Aquifers,  Induced  infiltration,  Per- 
formance evaluation,  Probabilistic  process,  Varia- 
tion coefficient.  Hydraulic  conductivity,  Stream- 
flow  depletion. 

A  chance-constrained  optimization  model  for  a 
stream-aquifer  system  is  developed  using  an  ap- 
proximate solution  for  the  transient  drawdown  of 
the  water  table  of  an  aquifer  by  a  well  operating 
near  a  river.  The  model  explicitly  considers  the 
random  nature  of  the  hydraulic  conductivity  and 
specific  yield  of  an  unconfined  aquifer.  This  en- 
ables the  determination  of  the  optimal  groundwat- 
er pumping  pattern  and  induced  recharge  from  the 
stream  to  the  aquifer  (i.e.,  stream  depletion  rate) 
under  specified  system  performance  probability  re- 
quirements. An  application  of  the  model  is  demon- 
strated using  a  hypothetical  problem,  and  the  sensi- 
tivity of  the  results  is  examined  by  varying  proba- 
bility requirements  and  the  statistical  properties  of 
the  aquifer  parameters,  which  are:  the  coefficient 
of  variation  of  the  log-hydraulic  conductivity;  the 
coefficient  of  variation  of  the  log-specific  yield; 
and  the  correlation  between  the  log-hydraulic  con- 
ductivity and  log-specific  yield.  The  results  ob- 
tained by  the  model  indicate  that  the  optimal  pat- 
tern of  pumping  rates  obtained  by  the  management 
policy  are  highly  sensitive  to  the  probability  and 
coefficient  of  variation  of  the  log-hydraulic  con- 
ductivity. The  induced  rate  of  stream  depletion  is 
insensitive  to  the  coefficient  of  variation  of  the  log- 
specific  yield  and  is  slightly  sensitive  to  the  proba- 
bility levels.  In  contrast,  the  induced  stream  deple- 
tion rate  is  highly  sensitive  to  the  hydraulic  con- 
ductivity statistics.  (Author's  abstract) 
W89- 11596 


DIAGNOSIS  OF  SEVENTY  MUNICIPAL 
WATER  SUPPLY  BOREHOLES  IN  LIMA, 
PERU.  ^ 

Binnie  and  Partners,  Redhill  (England). 

For  primary  bibliographic  entry  see  Field  3B. 

W89-11681 


CHANCE-CONSTRAINED  MODEL  FOR  MAN- 
AGEMENT OF  STREAM-AQUIFER  SYSTEM. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 


OPTIMAL  CONTROL  OF  GROUNDWATER 
BY  THE  FEEDBACK  METHOD  OF  CONTROL. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

B.  A.  Makinde-Odusola,  and  M.  A.  Marino. 
Water  Resources  Research  WRERAO,  Vol    25 
No.  6,  p  1341-1352,  June  1989.  5  fig,  9  tab,  17  ref! 
University  of  California  Water  Resources  Center 
Project  UCAL-WRC-W-697. 

Descriptors:  'Groundwater  movement,  'Ground- 
water management,  'Automation,  'SUTRA 
Model,  Optimization,  Piezometric  surfaces,  Man- 
agement planning,  Pumping,  Computer  programs, 
Hydraulic  models,  Simulation. 

The  feedback  method  of  optimal  control  was  em- 
ployed to  solve  groundwater  hydraulic  manage- 
ment problems  such  as  maintaining  a  target  piezo- 
metric surface  within  a  confined  aquifer.  The  feed- 
back model  for  groundwater  hydraulic  manage- 
ment consists  of  a  modified  version  of  the  ground- 
water model  SUTRA  coupled  to  a  dynamic  pro- 
gramming optimization  model.  A  quadratic  crite- 
rion representing  a  weighted  sum  of  squared  devi- 
ations from  a  target  piezometric  surface  was 
chosen  as  the  objective  function.  Under  this  crite- 
rion, a  set  of  feedback  rules  for  predicting  optimal 
pumping  strategies  for  the  next  time  period  based 
on  current  piezometric  head  values  are  a  by-prod- 
uct of  the  solution.  The  computed  feedback  rule 
coefficients  are  used  to  derive  the  optimal  pumping 
strategy  for  the  groundwater  hydraulic  manage- 
ment problem.  The  feedback  model  is  shown  to  be 
an  inverse  groundwater  simulation  model  in  that 
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piezometric  heads  are  used  to  determine  the  opti- 
mal pumping  rate.  (Author's  abstract) 
W89-11774 

MATHEMATICAL  ANALYSIS  OF  ARTIFICIAL 
RECHARGE  FROM  BASINS. 

Colorado  State  Univ.,  Fort  Collins. 

J.  W.  Warner,  D.  Molden,  M.  Chehata,  and  D.  K. 

WawAesources  Bulletin  WARBAQ,  Vol.  25,  No. 
2,  p  401-411,  April  1989.  4  fig,  4  tab,  18  ref. 
Colorado  Experiment  Station  Project  1-51101. 

Descriptors:  'Groundwater  management,  'Artifi- 
cial recharge,  'Mathematical  analysis,  'Ground- 
water recharge,  Mathematical  studies,  Mathemati- 
cal equations,  Groundwater  movement,  Recharge 
basins. 

One  of  the  most  common  methods  of  artificial 
recharge  to  the  groundwater  is  from  basins.  Seven 
analytical    solutions    of   artificial    recharge    from 
basins  are  described:(l)  Baumann's  method  for  cir- 
cular  basins;    (2)   Glover's   method   for   circular 
basins;  (3)  Glover's  method  for  rectangular  basins; 
(4)  Hantush's  method  for  circular  basins;  (5)  Han- 
tush's  method  for  rectangular  basins;  (6)  Rao  and 
Sarma's  method  for  rectangular  basins;   and  (7) 
Hunt's  method  for  circular  basins.  Most  of  these 
solutions  are  derived  by  directly  solving  the  gener- 
al  partial   differential   equation   for   groundwater 
flow.  The  solutions  differ  in  that  they  use  different 
boundary  conditions  basin  shapes,  and  consider  the 
nonlinearity  of  the  artificial  recharge  problem  dif- 
ferently. Use  of  each  analytical  solution  is  demon- 
strated by  application  to  an  example  problem,  and 
a  comparison  of  each  analytical  solution  was  made 
to  give  suggestions  on  their  use,   their  ease  of 
implementation,  and  their  relative  agreement.  Al- 
though no  attempt  is  made  to  conclude  which 
analytical  solution  is  best  for  all  problems,  some 
general  conclusions  can  be  stated  on  the  applicabil- 
ity of  the  various  analytical  solutions.  Of  the  ana- 
lytical solutions  presented,  Glover's  and  Hantush's 
solutions  for  rectangular  recharge  basins  are  highly 
recommended.  Baumann's  solution  for  a  circular 
basin  also  gave  fairly  reliable  results  and  is  very 
easy  to  evaluate  numerically.  (Author's  abstract) 
W89- 11803 

TRANSITIONS   IN   MIDWESTERN   GROUND 
WATER  LAW. 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-11804 


HOMEOWNER'S     GUIDE     TO     DOMESTIC 
WELLS 

Virginia'    Water     Resources     Research     Center, 

Blacksburg. 

For  primary  bibliographic   entry   see   Held   3U. 

W89-11888 

GROUND-WATER   RESOURCES   OF  JASPER 
AND  NEWTON  COUNTIES,  TEXAS. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-11890 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  EASTERN  REGIONAL  GROUND 
WATER  ISSUES. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-11916 

RELIABILITY  OF  GROUNDWATER  MODEL- 
ING FOR  THE  ANALYSIS  OF  QUARRY 
DEWATERING. 

Dunn  Geoscience  Corp.,  Albany,  NY. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-11939 

GROUND  WATER  RISK  MANAGEMENT  ON 
CAPE  COD:  THE  APPLICABILITY  OF  GEO- 
GRAPHIC INFORMATION  SYSTEM  TECH- 
NOLOGY. 

Environmental  Protection  Agency,  Boston,  MA. 


Region  I. 

L.  Steppacher. 

IN-  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,    Connecticut.    National 

Water  Well  Association,  Dublin,  Ohio,   1988.  p 

427-461,  12  fig. 

Descriptors:  'Risk  assessment,  'Water  pollution 
prevention,  'Groundwater  management,  'Ground- 
water quality,  'Cape  Cod,  'Information  systems, 
'Geographic  information  systems,  Data  interpreta- 
tion, Geohydrology,  Simulation  analysis,  Aquifer 
management,  Interagency  cooperation,  Geogra- 
phy. 

The    Cape    Cod    Aquifer    Management    Project 
(CCAMP),  a  two  year  collaborative  effort  initiated 
by    the    US    Environmental    Protection    Agency 
(EPA),  US  Geological  Survey  (USGS),  Massachu- 
setts Dept.  of  Environmental  Quality  Engineering 
and  the  Cape  Cod  Planning  and  Economic  Devel- 
opment Commission  was  charged  with  developing 
an  integrated,  resource-based  approach  to  ground- 
water   management.    CCAMP    searched    for    a 
method  of  compiling  all  significant  factors  needed 
to    undertake   a   comprehensive   analysis   of   the 
groundwater   resource  and   its  threats.   CCAMP 
chose  geographic  information  system  (GIS)  tech- 
nology to  undertake  such  an  analysis  and  to  dem- 
onstrate its  applicability  in  groundwater  manage- 
ment. The  purposes  of  the  demonstration  were 
multi-faceted,  including  evaluation  of  its  utility  in 
groundwater  risk  management,  identifying  prob- 
lems encountered  in  its  application,  and  assessing 
transferability  of  the  results.  Scenarios  for  applying 
GIS  to  groundwater  management  were  developed 
to  identify  data  requirements,  illustrate  spatial  rela- 
tionships between  wells  and  contaminant  sources, 
analyze  risks,  and  provide  insights  into  manage- 
ment approaches.  Scenarios  included  analyses  at 
three  scales  study,  a  wellhead  protection  area  in 
Barnstable,  the  Town  of  Eastham,  and  Cape  Cod 
as  a  region.  Management  issues  examined  included 
siting  of  a  new  public  water  supply,  inter-town 
management  of  a  wellhead  protection  area,  poten- 
tial threats  due  to  build  out  of  zoning  regulations, 
and  ranking  of  threat  posed  by  underground  stor- 
age tanks  and  landfills.  The  professional  presenta- 
tion of  GIS  generated  maps  and  the  level  of  detail 
which  can  be  attained  minimize  the  margin  of 
error  which  can  be  encorporated.  Conclusions  of 
the  demonstration  project  focused  on  the  critical 
need  for  accuracy  in  geographic  and  attribute  data 
and  the  need  for  a  strong  scientific  basis  to  support 
the  analyses.  The  role  GIS  may  play  in  groundwat- 
er management  within  state,   regional  and  local 
governments  is  examined,  including  its  potential  to 
stimulate  additional  analysis  because  of  its  interac- 
tive capabilities  and  the  ease  with  which  refine- 
ments may  be  made.  (See  also  W89-11916)  (Au- 
thor's abstract) 
W89-11941 


SUFFOLK  COUNTY  WATER  AUTHORITY 
WATERSHED  PROTECTION  STRATEGY. 

Suffolk  County  Water  Authority,  Oakdale,  NY. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-11942 

DETERMINATION  OF  SAFE  YIELD  FOR 
PUBLIC  SUPPLY  WELL  FIELDS  IMPACTED 
BY  SALT-WATER  UPCONTNG  IN  EASTERN 
LONG  ISLAND. 

Leggette,   Brashears   and   Graham,   Inc.,   Wilton, 

CT. 

J.  B.  Lennox. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,    Connecticut.    National 

Water  Well  Association,  Dublin,  Ohio,   1988.   p 

469-491,  8  fig,  4  tab,  23  ref. 

Descriptors:  'Safe  yield,  'Water  supply,  'Water 
pollution  control,  'Groundwater  quality,  'Saline 
water  intrusion,  'Long  Island,  'Groundwater 
management,  Chlorides,  Wells,  Aquifers,  Saline 
water,  Groundwater  mining,  Data  interpretation, 
Pumpage. 

The  Montauk  area  of  the  South  Fork  of  Long 
Island  is  a  summer  resort  area  served  exclusively 


by  groundwater.  The  year-round  population  is  rel- 
atively  small   but   increases   dramatically   in   the 
summer.  The  water  demand  corresponds  not  only 
to  normal  seasonal  patterns,  but  also  to  the  popula- 
tion flux.  Eight  of  the  nine  Suffolk  County  Water 
Authority  supply  wells  have  shown  high  chlorides 
during  periods  of  heavy  summer  pumpage.  The 
wells   have   fixed   pumping   rates;   therefore,   the 
degree  of  upconing  depends  on  the  duration  of 
pumpage.  To  determine  the  safe  yield  of  the  indi- 
vidual wells,  six  years  of  pumpage  and  chloride 
data  were   entered   into   a  database  and  plotted 
together  versus  time.  Another  set  of  plots  were 
prepared  which  show  the  seasonal  chloride  highs 
and   lows   with  the  corresponding   seasonal   and 
monthly  total  pumpage  noted  next  to  the  chloride 
data,  and  precipitation  data.  Two  determinations 
were  made  with   the  data.   First,  the  maximum 
daily,  monthly  and  seasonal  pumpage  were  deter- 
mined which  would  result  in  chlorides  remaining 
within  acceptable  limits.  Second,  the  data  were 
evaluated  to  determine  if  there  was  evidence  of 
aquifer  degradation  due  to  a  widening  of  the  transi- 
tion zone  between  fresh  and  salt  water.  The  study 
revealed  that  many  of  the  wells  show  a  long-term 
increase  in  chloride  concentrations.  Some  of  the 
chloride  increases,  however,  are  due  to  increasing 
pumpage,  which  temporarily  upcones  more  saline 
water,  but  has  not  necessarily  degraded  the  condi- 
tion of  the  aquifer.  The  maximum  pumpage  recom- 
mendations should  control  the  high  chlorides.  (See 
also  W89-1 1916)  (Author's  abstract) 
W89-11943 


CHALLENGES  IN  CREATING  A  LOCAL 
GROUNDWATER  PROTECTION  PLAN. 

Housatonic  Valley  Association,  Cornwall  Bridge, 

CT. 

L.  A.  Werner,  and  S.  C.  Peterson. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,    Connecticut.     National 

Water  Well  Association,   Dublin,  Ohio,   1988.  p 

493-509. 

Descriptors:  'Water  pollution  prevention,  'Local 
governments,  'Groundwater  management,  'Man- 
agement planning,  'Connecticut,  'Groundwater 
quality,  Groundwater  pollution,  Momtonng, 
Public  participation,  Regulations. 

In  Connecticut,  groundwater  pollution  can  be  ef- 
fectively prevented  at  the  local  level  since  the 
majority  of  land  use  activities  are  regulated  by 
municipalities.   However,   land   use  decisions  are 
typically  made  by  well-meaning  volunteer  boards 
and   commissions   with  little  or  no  expertise   in 
groundwater  flow,   contamination  or  protection. 
Communities   need   assistance   in   designing   local 
groundwater  protection  measures.  The  Housatonic 
Valley  Association  (HVA),  a  private,  nonprofit 
conservation    organization,    designed    and    imple- 
mented a  grant-funded  project  to  test  a  theoretical 
process   for   local    groundwater   protection.    The 
project's  goal  was  to  identify  the  steps  necessary  to 
create  scientifically  sound,  legally  defensible,  and 
locally    practical    groundwater    protection    pro- 
grams. This  paper  describes  the  process,  the  suc- 
cesses  and   obstacles   encountered   and   how   the 
process  subsequently  changed.  Working  with  four 
Connecticut    towns,    HVA    tested    methods    for 
bringing  resource  specialists  together  with  town 
officials  and   volunteers  to  collect  and   interpret 
technical  data;  pinpoint  local  groundwater  supplies 
and   potential    contamination    problems;    promote 
widespread  understanding  of  groundwater  and  the 
need  to  protect  it;  examine  specific  town  needs  and 
capabilities;  and  ultimately,  create  protection  pro- 
grams.  In  exploring  this  process,  HVA  encoun- 
tered several   unanticipated  obstacles,   such   as  a 
lack  of  scientific  data  for  delineating  protection 
boundaries;  disagreement  among  resource  experts 
regarding  the  effectiveness  of  certain  protection 
measures;  and  local  resistance  to  monitoring  exist- 
ing activities  which  may  pose  a  threat  to  ground- 
water. By  identifying  and  addressing  such  prob- 
lems, the  project  has  served  to  modify  and  refine  a 
process  which  towns  will  find  useful  in  creating 
protection  programs.  (See  also  W89-11916)  (Au- 
thor's abstract) 
W89-11944 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B— Groundwater  Management 


SAMWAT      DATABASE      FOR      COMPUTER 
MODELS  IN  WATER  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field    10A. 


ANALYSIS     OF    WATER-LEVEL     FLUCTUA- 
TIONS IN  WISCONSIN  WELLS. 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-12136 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


WATER  SUPPLY  IMPACTS  OF  NUCLEAR 
FALL. 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

B.  F.  Hobbs,  Y.  Luo,  M.  E.  Maciejowski,  and  C 

V.  Chester. 

Water  Resources  Bulletin  WARBAQ,  Vol  25  No 

1,  p  1-13,  February  1989.  2  fig,  1  tab,  27  ref.U.s! 

Department     of     Energy     contract     DE-AC05- 

840R21400. 

Descriptors:  'Nuclear  war,  'Nuclear  winter,  'Nu- 
clear fall,  'Water  supply,  'Groundwater  availabil- 
ity, Drought,  Surface  water  availability. 

•Nuclear  winter,'  more  properly  called  'nuclear 
fall,'  could  be  caused  by  injection  of  large  amounts 
of  dust  into  the  atmosphere.  Besides  causing  a 
decrease  in  temperature,  it  could  be  accompanied 
by  'nuclear  drought,'  a  catastrophic  decrease  in 
precipitation.  Dry  land  agriculture  would  then  be 
impossible,  and  municipal,  industrial,  and  irrigation 
water  supplies  would  be  diminished.  It  has  been 
argued  that  nuclear  winter/fall  poses  a  much  great- 
er threat  to  human  survival  than  do  fallout  or  the 
direct  impacts  of  a  conflict.  However,  this  does  not 
appear  to  be  true,  at  least  for  the  U.S.  Even  under 
the  unprecedented  drought  that  could  result  from 
nuclear  fall,  water  supplies  would  be  available  for 
many  essential  activities.  For  the  most  part 
groundwater  supplies  would  be  relatively  invulner- 
able to  nuclear  drought,  and  adequate  surface  sup- 
plies would  be  available  for  potable  uses.  This 
assumes  that  conveyance  facilities  and  power  sup- 
plies survive  a  conflict  largely  intact  or  can  be 
repaired.  (Author's  abstract) 
W89-11156 


STORM     RUNOFF    CHARACTERISTICS     OF 
GRAZED       WATERSHEDS       IN       EASTERN 

Chequamegon   National   Forest,   Park  Falls,   WI. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-1 1 164 


SIMULATION  OF  THE  EFFECTS  OF  URBAN- 
IZATION  ON  BASIN  STREAMFLOW. 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

H.  Y.  F.  Ng,  and  J.  Marsalek. 
Water  Resources  Bulletin  WARBAQ,  Vol  25  No 
1,  p  117-124,  February  1989.  3  fig,  4  tab,  11  ref 

Descriptors:  'River  basins,  'Streamflow,  'Urban- 
ization, 'Flooding,  'Flood  peak,  'Urban  hydrolo- 
gy, 'Hydrologic  models,  'Simulation,  Runoff,  Wa- 
terford  River  Basin,  Newfoundland,  Canada. 

The  hydraulic  modeling  of  streamflow  in  the  Wa- 
terford  River  Basin  was  conducted  as  part  of  com- 
prehensive investigations  of  the  effects  of  urbaniza- 
tion on  water  resources  in  the  basin.  Using  a  de- 
tailed input  data  base,  continuous  simulation  of 
streamflow  in  the  study  area  was  done  by  means  of 
the  HSPF  (Hydrological  Simulation  Program-For- 
tran) model,  which  was  calibrated  for  the  existing 
conditions  and  then  applied  to  several  future  land 
use  scenarios.  The  basin  climate  and  geology  con- 
tribute to  high  conversion  of  precipitation  into 
streamflow  under  the  existing  conditions.  Conse- 
quently future  urban  development  in  the  study 
basin  should  not  increase  annua]  streamflow,  but 


would  contribute  to  increases  in  peak  flows  and 
the  incidence  of  flooding  because  of  the  increased 
speed  of  runoff.  If  the  impervious  area  in  the  basin 
is  doubled,  the  peak  flows  may  increase  by  about 
20%.  (Author's  abstract) 
W89-11167 


HYDROLOGIC  RESPONSES  TO  DEVELOP- 
MENT IN  REGIONAL  SEDIMENTARY 
AQUIFERS, 

Geological  Survey,  St.  Simons  Island,  GA. 

R.  H.  Johnston. 

Ground  Water  GRWAAR,  Vol.  27,  No  3   d  316- 

322,  May-June  1989.  3  fig,  14  ref. 

Descriptors:  'Geohydrology,  'Aquifer  systems 
Groundwater  depletion,  'Groundwater  mining 
•Regional  development,  'Water  table  decline,  Hy- 
drologic properties,  Groundwater  storage,  Water 
level,  Groundwater  level,  Groundwater  recharge, 
Groundwater  movement. 

The  hydrologic  response  to  development  of  three 
of  the  most  heavily  pumped  sedimentary  aquifer 
systems  in  the  United  States  is  reviewed.  In  the 
semiarid  West,  an  unconfined  sand  aquifer  and  a 
confined  sand  and  clay  aquifer  system  have  been 
subjected  to  withdrawals  that  are  far  greater  than 
predevelopment  recharge  rates.  As  a  result,  the 
aquifers  have  large  losses  of  groundwater  from 
storage.  However,  the  following  responses  to  de- 
velopment are  common  in  all  three  aquifer  sys- 
tems: (1)  groundwater  circulation  has  increased,  (2) 
rates  of  recharge  have  increased,  mostly  due  to 
recirculation  of  pumped  groundwater,  or  infiltra- 
tion of  imported  surface  water  used  for  irrigation 
m  the  semiarid  West,  (3)  locations  of  recharge 
areas  have  changed,  and  (4)  natural  discharge  has 
decreased.  Regional  water  level  declines  associated 
with  groundwater  developments  are  inevitably  ac- 
companied by  some  combination  of  elastic  com- 
paction of  aquifer  material,  inelastic  compaction  of 
aquifer  material,  inelastic  compaction  of  fine- 
grained sediments  and  land  subsidence,  dewatering 
of  aquifer  material  near  pumping  centers,  and  in- 
duced formation  of  sinkholes.  The  degree  to  which 
these  changes  occur  is  dependent  on:  (1)  rates  of 
pumping  in  relation  to  available  recharge,  and  (2) 
hthology,  specifically  the  proportion  of  sand, 
gravel,  silt,  clay,  and  carbonate  rock  that  comprise 
the  aquifer  system.  (Author's  abstract) 
W89- 11274  ' 


USE  OF  THE  STRUCTURAL  MODEL  FOR 
THE  ASSESSMENT  OF  ENVIRONMENTAL 
IMPACT  ON  COASTAL  FISHERIES:  AN  AP- 
PLICATION, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 

H.  Nakata,  and  T.  Hirano. 

Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 

Society  of  Scientific  Fisheries)  NSUGAF  Vol  55 

No.  2,  p  279-286,  February  1989.  8  fig,  2  tab,  5  ref 

Descriptors:  'Case  studies,  'Environmental  policy, 
•Environmental  effects,  'Coastal  zone  manage- 
ment, 'Water  pollution  effects,  'Marine  fisheries, 
Coastal  waters,  Sediment  discharge,  Model  studies. 

A  case  study  of  the  use  of  the  structural  model  for 
the  assessment  of  environmental  impact  on  the 
coastal  fisheries  is  presented.  The  study  focused  on 
the  impact  of  sediment  discharge  due  to  reclama- 
tion work,  and  an  impact  indicator  was  identified 
as  differential  catch  of  small  shrimps  in  the  pro- 
posed area.  Eight  environmental  factors  including 
use  of  increase  of  turbidity  (CI)  as  input  and  the 
catch  loss  of  the  small  shrimps  (Fl)  as  output,  and 
interactions  among  them  were  identified.  The 
interactions  were  formulated  by  using  remaining 
ratios  (a  set  of  variables  each  of  which  indicate  the 
rate  deviation  from  the  present  state  of  each  envi- 
ronmental factor)  as  variables.  Each  remaining 
ratio  is  normalized  over  the  range  (0-1);  the  upper 
boundary  for  the  present  state  and  the  lower 
boundary  for  the  largest  impacted  state.  By  input- 
ting predicted  initial  remaining  ratio  to  CI,  the 
possible  impact  on  Fl  could  be  quantified.  The 
effect-impact  sequence  of  the  structural  model 
showed  that  the  reduction  in  the  area  of  the  algal 
belt  (factor  B2)  may  have  a  major  impact  on  the 
abundance  of  small   shrimps   in   addition   to  the 


reduction  in  primary  production  (factor  Bl)  due  to 
the  turbidity  increase.  The  utility  of  the  structural 
model  is  that  it  allows  easy  visualization  of  the 
extent  to  which  the  coastal  fisheries  system  can  be 
affected  in  a  concrete  situation.  Nevertheless,  its 
estimate  of  the  impact  is  still  primitive;  it  is  there- 
fore helpful  to  make  use  of  other  estimates  togeth- 
er; the  output  of  the  structural  model  is  just  one  of 
the  important  pieces  of  information  to  be  consid- 
ered in  the  environmental  impact  assessment 
(Friedmann-PTT) 
W89- 11290 


PREDICTION  OF  SALT  TRANSPORT  DURING 
LEACHING  OF  SALINE  SOILS  FOR  RECLA- 
MATION. 

Orissa  Univ.  of  Agriculture  and  Technology,  Bhu- 

baneswar  (India).  Dept.  of  Soils  and  Agricultural 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2K 

W89- 11382 


SEDIMENT  BUDGET  FOR  A  SMALL  AGRI- 
CULTURAL  WATERSHED. 

Division  of  Reactor  Research  and  Development 

(AEC),  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2J 

W89- 11504 


DYNAMICS  OF  DISSOLVED  ORGANIC 
CARBON  IN  FORESTED  AND  DISTURBED 
CATCHMENTS,  WESTLAND,  NEW  ZEALAND 
1.  MAIMAI. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. ° 
T.  R.  Moore. 

Water  Resources  Research  WRERAO,  Vol  25 
No.  6,  p  1321-1330,  June  1989.  6  fig,  4  tab,  58  ref 

Descriptors:  'New  Zealand,  'Dissolved  solids, 
'Organic  carbon,  'Forest  watersheds,  Detritus 
Clear-cutting,  Hardwood,  Cycling  nutrients,' 
Maimai,  Iron,  Aluminum,  Flow  discharge,  Corre- 
lation analysis,  Hydrographs,  Storm  runoff. 

Dissolved  organic  carbon  (DOC)  dynamics  were 
investigated     in     two     undisturbed     catchments 
(beech-podocarp-hardwood  forest)  and  six  catch- 
ments that  had  been  clear-cut  8-10  yr  previously 
and   planted   with   pine.   Over  a  4-mo  sampling 
period,    DOC   concentrations   in   an   undisturbed 
catchment  averaged  1.4,  16.0,  356.0,  and  55.7  mg/ 
L  in  precipitation,  throughfall,  stemflow,  and  sur- 
face organic  horizon,  respectively.  DOC  concen- 
trations decreased  to  averages  of  1 1.8  and  4.5  mg/ 
L  in   the  subsoil  and   stream,   respectively.   The 
annual  flux  of  DOC  was  estimated  as  an  input 
through  precipitation  of  3.4  g/sq  m,  83.6  g/sq  m 
through  the  organic  horizon,  and  an  export  of  6.8 
g/sq  m  in  the  stream.  The  pronounced  decrease  in 
DOC  concentration  and  flux  in  the  subsoil  horizon 
is  related  to  the  high  concentrations  of  amorphous 
oxalate-extractable  Fe,  and  AJ  with  high  DOC- 
adsorption  capacities.  In  streams  draining  the  eight 
catchments,  discharge-weighted  DOC  concentra- 
tions ranged  for  4.5  to  10.2  mg/L.  DOC  and  log 
discharge  showed  a  significant  positive  relationship 
and  the  rising  limb  of  the  storm  hydrograph  con- 
tained higher  DOC  concentrations  than  the  falling 
limb,  at  similar  discharges.  Export  of  DOC  in  1986 
ranged  from  8  to  21  g/sq  m  and  was  related  to  the 
type  of  disturbance:  the  lowest  values  were  record- 
ed in  undisturbed  catchments  and  the  highest  in 
catchments  that  had  been  clear-cut  and  the  slash 
had  not  been  burnt.  Organic  debris  in  the  stream 
channel  appear  to  be  important  sources  of  stream 
DOC  and  probably  account  for  the  higher  DOC 
concentrations   in   the   disturbed   catchments  ob- 
served 8-10  yr  after  disturbance.  (See  also  W89- 
1 1773)  (Author's  abstract) 
W89- 11772 


DYNAMICS  OF  DISSOLVED  ORGANIC 
CARBON  IN  FORESTED  AND  DISTURBED 
CATCHMENTS,  WESTLAND,  NEW  ZEALAND 
2.  LARRY  RTVER. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


T.  R.  Moore,  and  R.  J  .  Jackson. 

Water  Resources  Research  WRERAO,  Vol.  25 

No.  6,  p  1331-1339,  June  1989.  5  fig,  5  tab,  43  ref. 

Descriptors:  *New  Zealand,  'Dissolved  solids, 
•Organic  carbon,  "Forest  watersheds,  Detntus, 
Forest  management,  Clear-cutting,  Pine  trees, 
Hardwood,  Cycling  nutrients,  Larry  River, 
Anions,  Hydrogen  ion  concentration,  Flow  dis- 
charge, Correlation  analysis,  Hydrographs,  Storm 
runoff. 

Dissolved  organic  carbon  (DOC)  dynamics  were 
investigated  in  three  small  wetland  catchments: 
one  covered  by  a  scrub  forest  and  the  other  two 
cleared,  V-bladed,  and  planted  with  pine,  1  and  4 
yr  before  sampling.  Over  a  4-mo  sampling  penod. 
DOC  concentrations  averaged  1.4,  20.9,  47.1,  46.0, 
and  45.7  mg/L  in  precipitation,  throughfall,  stem- 
flow,  surface  soil  water,  and  subsoil  water,  respec- 
tively, in  the  scrub  forest  catchment.  DOC  concen- 
tration in  the  stream  draining  the  catchment  aver- 
aged 43.4  mg/L,  reflecting  the  inability  of  the 
Larry  River  subsoils  to  adsorb  DOC  and  the  path- 
ways taken  by  water.  In  1986,  discharge- weighted 
DOC  concentrations  in  the  streams  ranged  from 
29  9  mg/L  in  the  catchment  disturbed  4  yr  before 
sampling  to  35.0  mg/L  in  the  recently  disturbed 
catchment  and  37.9  mg/L  in  the  catchment  cov- 
ered by  scrub  forest.  DOC  export  from  the  catch- 
ments in  1986  was  estimated  to  be  30.6,  43.8,  and 
41  7  g/sq  m/yr,  suggesting  that  disturbance  had  a 
minor  effect  on  DOC  export.  The  role  of  the  high 
DOC   concentrations   on    the    chemistry    of  the 
stream  water  was  revealed  by  a  large  anion  deficit, 
an  average  anion  deficitDOC  relationship  of  5.7 
meq/g,  and  an  annual  export  of  acidity  of  184-263 
meq/sq  m/yr.  Within-storm  sampling  showed  that 
pH  and  DOC  were  related  inversely,  and  base 
titration  suggested  acid  dissociation  constants  rang- 
ing from  4.4  to  4.9.  (See  also  W89-1 1772)  (Author's 
abstract) 
W89-11773 


EFFECTS  OF  ISOLATION  ON  THE  WATER 
STATUS  OF  FOREST  PATCHES  IN  THE  BRA- 
ZILIAN AMAZON. 

Missouri  Botanical  Gardens,  St.  Louis. 

JournaTof  Tropical  Ecology  JTECEQ,  Vol.  6,  No. 
2,  p  173-185,  May  1989.  8  fig,  20  ref. 

Descriptors:  *Brazil,  *Environmental  effects, 
*Rain  forests,  "Isolation,  *Soil-water-plant  rela- 
tionships, "Humidity,  Soil  water,  Photosynthesis, 
•Amazon,  Air  temperature,  Saturation  deficit,  Soil 
water  potential,  Microclimates,  Transpiration. 

Patterns   of  edge-related   environmental   changes 
and  plant  water  relations  were  investigated  in  the 
isolated  forest  reserves  of  the  National  Institute  for 
Amazonian      Research-World      Wildlife      Fund 
(INPA-WWF)  Minimum  Critical  Size  Ecosystems 
project   near  Manaus   (Brazil)   early   in   the   wet 
season.  Air  temperature  was  elevated  and  humidity 
reduced  in  the  understorey  within  40  m  of  the 
reserve  margins,  and  air  temperature  and  vapor 
pressure  deficit  (VPD)  were  higher  in  the  interiors 
of  1  ha  reserves  than  in  100  ha  reserves.  There  was 
increased  photosynthetically  active  radiation  pene- 
tration to  understorey  level  up  to  40  m  into  a  100 
ha  reserve,  soil  moisture  was  depleted  in  the  outer 
20  m  of  both  small  and  large  reserves,  and  surface 
soil  water  potentials  fell  below- 1.5  MPa  at  the 
margin  of  a  1  ha  reserve.  Studies  of  the  leaf  rela- 
tive water  contents  (RWCs)  in  understorey  shrubs 
revealed    no    appreciable    saturation    deficits,    al- 
though RCs  were  sometimes  lower  at  reserve  mar- 
gins. Studies  of  leaf  conductances  revealed  no  evi- 
dence of  restriction  of  water  loss  in  these  plants, 
and  conductances  of  plants  near  the  edges  were 
significantly  higher  and  higher  for  longer.  The 
principal  importance  of  the  microclimatic  changes 
related  to  the  reserve  edges  is  in  the  increase  in 
evaporative  demand  they  represent.  The  depletion 
of  soil  moisture  near  the  reserve  margins  is  evi- 
dence that  this  increased  evaporative  demand  did 
indeed   cause   increased   evapotranspiration.    The 
magnitude  of  the  decrease  in  soil  water  potential 
near  the  reserve  margin  suggests  that  water  short- 
age could  indeed  be  a  factor  in  increased  tree 
mortality.  However,  the  measurements  of  under- 


storey plant  water  status  failed  to  show  any  meas- 
urements of  understorey  plant  water  status  failed 
to  show  any  evidence  of  severe  water  deficits,  but 
this  may  simply  reflect  the  fact  that  they  were 
made  during  the  rainy  season.  Alternatively,  the 
plants  may  avoid  water  deficits  by  closing  their 
stomata  and  reducing  their  transpirational  losses. 
The  conductance  data  suggests  that  such  a  re- 
sponse may  exist.  (Miller-PTT) 
W89-11819 

WATER-QUALITY  ASSESSMENT  USING 
AQUATIC  MACROINVERTEBRATES  FROM 
STREAMS  OF  THE  LONG  PINE  CREEK  WA- 
TERSHED IN  BROWN  COUNTY,  NEBRASKA, 

Nebraska  State  Dept.  of  Environmental  Control, 
Lincoln.  Water  Quality  Div. 
For  primary  bibliographic   entry   see   Field  6Cr. 
W89- 11821 

OVERVIEW  OF  MARINE  ENVIRONMENTAL 
QUALITY  IN  THE  CANADIAN  ARCTIC, 

Environmental  Protection  Service,  Yellowkmfe 
(Northwest  Territories). 
G.  A.  Packman,  and  R.  G.  Shearer. 
IN:  Canadian  Conference  on  Marine  Environmen- 
tal Quality:  Proceedings,  February  29-March  3, 
1988,  Halifax,  Nova  Scotia.  The  International  In- 
stitute for  Transportation  and  Ocean  Policy  Stud- 
ies 1236  Henry  St.,  Halifax,  Nova  Scotia,  Canada. 
1988.  p  229-242,  1  fig,  1  tab,  45  ref. 

Descriptors:  Environmental  quality,  "Resources 
development,  "Marine  environment,  "Arctic, 
"Canada,  Water  pollution  effects,  Oil  pollution, 
Lead,  Zinc,  Mine  wastes,  Trace  metals,  Heavy 
metals,  Nonpoint  pollution  sources,  Water  pollu- 
tion sources,  Toxaphene,  DDT,  Polychlonnated 
biphenyls,  Fate  of  pollutants,  Environmental  ef- 
fects, Resources  management. 

While   the   Arctic   marine   environment   has   re- 
mained relatively  untouched  by  modern  industrial 
development  to  date,  both  direct  and  indirect  im- 
pacts from  development  are  beginning  to  appear. 
Development  has  been  initiated  primarily  by  oil 
and  gas  exploration  activity  in  the  Beaufort  Sea 
and  Arctic  Islands,  as  well  as  by  lead/zinc  mining 
on    Little   Cornwallis   Island   and    Baffin   Island. 
Shorebase  support  facilities  for  offshore  oil  and  gas 
exploration,  fuel  transfer  facilities,  two  lead/zinc 
mines,  and  municipalities  constitute  the  primary 
land-based  point  sources  of  pollution.  Offshore  oil 
and  gas  exploration  wells  and  production  facilities 
constitute  the  other  class  of  point  source  inputs, 
resulting  in  increased  hydrocarbon  loading  from 
chronic  spills,  the  use  and  disposal  of  oil-based 
drilling    muds,    and    the    discharge    of  produced 
water.  Trace  metal  loadings  to  the  sediments  may 
also  result  from  the  discharge  of  spent  drilling 
muds.  Trace  metal  concentrations  increase  around 
mining  operations  as  a  result  of  the  discharge  of 
effluent  from  tailings  ponds  and  the  loss  of  ore 
concentrates  during  ship  loading.   Municipalities 
discharge  raw  sewage  or  effluent  from  sewage 
lagoons  into  the  marine  environment.  The  physi- 
cal, chemical,  and  biological  impacts  around  point 
sources  are  generally  confined  to  their  immediate 
vicinity.  It  is  becoming  increasingly  clear  that  non- 
point   source   impacts   from   land-based   activities 
warrant  attention.  This  paper  provides  an  analysis 
of  anthropogenic  inputs  and  their  impact,  a  brief 
description  of  the  legislative  base  and  management 
structure  for  addressing  development-related  im- 
pacts, and  an  assessment  of  priority  needs  to  ensure 
that  the  quality  of  the  Arctic  marine  environment 
is  well  understood  and  protected.  (See  also  W89- 
11852)  (Lantz-PTT) 
W89-11865 


posal,  "Cleanup  operations,  "Mine  drainage,  "Ura- 
nium, "Wyoming,  Riverton,  Soil  contamination, 
Groundwater  pollution,  Erosion  control,  Barriers, 
Comparison  studies. 

This  document  assesses  and  compares  the  environ- 
mental impacts  of  various  alternatives  for  remedial 
action  at  the  Riverton  uranium  mill  tailings  site 
located  2  miles  southwest  of  Riverton,  Wyoming. 
The  site  covers  173  acres  and  contains  70  acres  of 
tailings  and  several  of  the  original  mill  structures. 
The  Uranium  Mill  Tailings  Radiation  Control  Act 
of  1978  (UMTRCA),  Public  Law  95-604,  author- 
izes the  US  Department  of  Energy  to  clean  up  the 
site  to  reduce  the  potential  health  impacts  associat- 
ed with  the  residual  radioactive  materials  remain- 
ing at  the  site  and  at  associated  properties  off  the 
site.  The  US  Environmental  Protection  Agency 
promulgated  standards  for  the  remedial  actions  (40 
CFR  192).  Remedial  actions  must  be  performed  in 
accordance  with  these  standards  and  with  the  con- 
currence of  the  Nuclear  Regulatory  Commission. 
The  preferred  alternative  is  to  stabilize  the  tailings 
at  their  present  location  by  consolidating  the  tail- 
ings and  associated  contaminated  soils  into  a  recon- 
toured  pile.  A  radon  barrier  of  compacted  earth 
would  be  constructed  over  the  pile,  and  various 
erosion  control  measures  would  be  taken  to  assure 
the  long-term  stability  of  the  pile.  An  underground 
bentonite  slurry  wall  would  be  constructed  around 
the  perimeter  of  the  stabilized  pile  to  minimize 
additional  groundwater  contamination.  Another  al- 
ternative which  would  involve  moving  the  tailings 
to  a  new  location  is  also  assessed  in  this  document. 
This  alternative  would  generally  involve  greater 
short-term  impacts  and  costs  but  would  result  in 
stabilization  of  the  tailings  at  a  more  remote  loca- 
tion. The  no  action  alternative  is  also  assessed  in 
this  document.  (Author's  abstract) 
W89- 11880 

ENVIRONMENTAL  EVALUATION  OF  PO- 
TENTIAL PETROLEUM  DEVELOPMENT  ON 
THE  NATIONAL  PETROLEUM  RESERVE  IN 
ALASKA. 

December  15,  1979.  238p,  14  fig,  8  tab,  35  ref,  3 
append. 

Descriptors:  "Resources  development,  "Environ- 
mental impact,  "Water  pollution  effects,  "Manage- 
ment planning,  "Alaska,  "Environmental  protec- 
tion, "Oil  industry,  Oil  pollution,  Social  aspects, 
Environmental  impact  statement,  Gravel,  Arctic, 
Wildlife. 

This  is  an  environmental  analysis  of  potential  de- 
velopment, production,  transportation,  and  distri- 
bution of  petroleum  resources  from  the  National 
Petroleum  Reserve  in  Alaska  (NPRA).  Because  no 
specific  programs  have  been  developed  to  date  in 
NPRA,  no  site-specific  analyses  of  impacts  are 
possible.  Such  analyses  will  be  possible  only  when 
specific  lease  sites  and  programs  are  identified. 
This  impact  analysis  therefore  considers  those  an- 
ticipated impacts  that  could  likely  be  associated 
with  future  potential  development.  The  principal 
environmental  concerns  stemming  from  develop- 
ment and  production  are:  impacts  on  the  Inupiat 
culture  and  lifestyle,  particularly  through  effects 
on  subsistence  pursuits;  impacts  on  wildlife,  espe- 
cially on  caribou  and  waterbirds;  and  depletion  of 
gravel  and  water  resources,  which  are  in  limited 
supply.  (Lantz-PTT) 
W89-11897 


ENVIRONMENTAL  ASSESSMENT  OF  REME- 
DIAL ACTION  AT  THE  RIVERTON  URANIUM 
MILL  TAILINGS  SITE,  RIVERTON,  WYO- 
MING. VOLUME  I:  TEXT. 

Environmental  Monitoring  and  Support  Lab.-Crn- 
cinnati,  OH.  Biological  Methods  Branch. 
October,  1984.  219p,  24  fig,  16  tab,  105  ref.  DOE 
Contract  DE-AC04-82AL14086. 

Descriptors:  "Environmental  effects,  "Radioactive 
wastes,  "Water  pollution  prevention,  "Waste  dis- 


HIGHWAY  DEICING  SALT  CONTAMINA- 
TION PROBLEMS  AND  SOLUTIONS  IN  MAS- 
SACHUSETTS. 

Massachusetts  Dept.  of  Public  Works,  Lexington. 

Research  and  Materials  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11937 

RELIABILITY  OF  GROUNDWATER  MODEL- 
ING FOR  THE  ANALYSIS  OF  QUARRY 
DEWATERING. 

Dunn  Geoscience  Corp.,  Albany,  NY. 

W.  J.  Miller. 

IN-  Proceedings  of  the  FOCUS  Conference  on 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988  n 
385-409,  12  fig,  12  ref. 

Descriptors:  'Groundwater  movement,  'Quarries, 
•Model  studies,  *Dewatering,  New  York,  Case 
studies,  Geohydrology,  Rock  excavation,  Porous 
media,  Groundwater  level. 

There  are  many  existing  and  proposed  rock  and 
sand  and  gravel  quarries  in  the  northeast  supplying 
aggregate  materials  for  the  construction  of  roads 
and  buildings.  Many  of  these  quarries  either  are  or 
will  require  dewatering.  Since  dewatering  involves 
the  dynamic  management  of  groundwater,  often 
over  long  periods  of  time,  its  regulation  must  be 
preceded  by  some  advance  planning  including  and 
Environmental  Impact  Statement.  As  a  part  of  this 
planning,  predictive  analyses  are  frequently  per- 
formed to  determine  the  amount  of  pumpage  re- 
quired for  the  dewatering  as  well  as  the  impact  of 
the  dewatering  on  neighboring  water  supplies  and 
surface  water  resources.  A  case  history  is  present- 
ed which  illustrates  the  use  of  a  porous  media 
numerical  model  for  the  evaluation  of  dewatering 
the  Lockport  dolomite  in  Central  New  York  for  a 
proposed   quarry.   The   primary   objectives   were 
typical  of  quarry  dewatering  analyses.  They  ad- 
dressed    the    estimated     pumpage     required     to 
dewater  the  proposed  quarry,  the  determination  of 
the  impacts  on  the  water  levels  in  the  surrounding 
area,  the  estimation  of  the  length  of  time  required 
to  fill  the  quarry  with  water  after  mining  is  com- 
pleted, and  the  evaluation  of  various  options  to 
minimize  potentially  adverse  drawdowns  caused 
by  dewatering.  This  study  illustrates  how  porous 
media  models  can  provide  valuable  insight  regard- 
ing the  dewatering  of  fractured  formations.  (See 
also  W89-1 1916)  (Lantz-PTT) 
W89- 11939 


WATER  POLLUTION  AND  ASSOCIATED  EF- 
FECTS FROM  STREET  SALTING. 

Environmental   Protection   Agency,   Edison,   NJ. 
Storm  and  Combined  Sewer  Technology  Branch. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 11976 


ENVIRONMENTAL  ASPECTS  OF  RIGHTS-OF- 
WAY  FOR  NATURAL  GAS  TRANSMISSION 
PIPELINES:  AN  UPDATED  BIBLIOGRAPHY. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

B.  J.  Sullivan,  A.  C.  McGraw,  and  D.  O.  Johnson. 
Final  Report  No.  GRI-88/0319,  June  1988.  392p, 
1400  ref.  Gas  Research  Institute  Contract  5082- 
254-00690. 

Descriptors:  'Right-of-way,  'Pipelines,  'Environ- 
mental effects,  'Natural  gas,  'Bibliographies, 
Aquatic  environment,  Information  exchange,  Wet- 
lands, Water  quality,  Legal  aspects. 

This  bibliography  lists  over  1,400  references,  some 
600  obtained  since  Argonne  National  Laboratory's 
1984  preparation  of  a  similar  bibliography.  The 
references  include  books,  journal  articles,  confer- 
ence and  symposium  proceedings,  government  and 
industrial  reports,  workshop  proceedings,  disserta- 
tions and  theses,  and  bibliographies.  Nine  data 
bases  were  searched  and  more  than  60  organiza- 
tions were  contacted  to  identify  literature  on  envi- 
ronmental aspects  of  the  installation  of  gas  pipe- 
lines. The  data  bases  searched  were:  Agricola, 
Aquatic  Sciences  and  Fisheries  Abstracts,  Com- 
pendex,  Conference  Papers  Index,  DOE  Energy, 
Envirohne,  Environmental  Bibligraphy,  NTIS,  and 
Water  Resources  Abstracts.  Keywords  searched 
include:  aquatic  community,  biomass,  ecosystem, 
environmental  impact,  environmental  management! 
estuary,  horizontal  drilling,  joint-use-corridor,' 
pipeline  construction,  pipeline  right-of-way,  right- 
of-way,  soil,  water  chemistry,  water  quality,  wet- 
land characterization,  wetland  management,  and 
wetlands.  (Lantz-PTT) 
W89- 12092 


4D.  Watershed  Protection 


ESTIMATING  THE  WATER  QUALITY  BENE- 
FITS FROM  SOIL  EROSION  CONTROL. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For   primary   bibliographic   entry   see   Field    5G 
W89-11162 


IMPACT  OF  STOCKWATERING  PONDS 
(STOCKPONDS)  ON  RUNOFF  FROM  LARGE 
ARIZONA  WATERSHEDS, 

Arizona  Attorney  General's  Water  Rights  Adjudi- 
cation Team,  Phoenix. 

For  primary  bibliographic  entry  see  Field  6E 
W89-11173 


RESPONSES  OF  THE  SEDIMENT  SYSTEM  OF 
A  REGULATED  RIVER  TO  A  SCOUR  VALVE 
RELEASE:  LLYN  CLYWEDOG,  MID-WALES, 

Institute  of  Hydrology,   Powys  (Wales).   Fluvial 
Geomorphology  Unit. 
For  primary  bibliographic  entry  see  Field  2J 
W89- 11700 


WEST  BRANCH  SUSQUEHANNA  RIVER  SUB- 
BASIN:  LOW  FLOW  MANAGEMENT  FRAME- 
WORK PLAN.  ™»™*. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

For  primary  bibliographic  entry  see  Field  6D 
W89-12103 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


LEGIONELLA    AND    PUBLIC    WATER    SUP- 
•  LIES. 

Thames  Water  Authority,  London  (England)  Re- 
gional Lab.  Services. 

J.  S.  Colbourne,  P.  J.  Dennis,  R.  M.  Trew,  C. 
Berry,  and  G.  Vesey. 

Water  Science  and  Technology  WSTED4  Vol 
20,  No.  1 1/12,  p  5-10,  1988.  7  tab,  22  ref. 

Descriptors:  'Human  diseases,  'Potable  water 
'Drinking  water,  'Pollutant  identification,  'Patho- 
gens, 'Legionella,  'Public  health,  Bacterial  analy- 
sis, Bacteria,  Human  pathogens,  England. 

A  survey  for  Legionella  in  public  water  supplies  in 
England  failed  to  detect  culturable  L.  pneumophila 
in  all  but  samples  from  taps  in  buildings;  however, 
the  organism  was  detected  in  underground  and 
surface  water  sources  and  distribution  systems 
using  an  indirect  immunofluorescent  assay  (IFA) 
to  L.  pneumophila  serogroup  1.  Culturability  was 
related  to  temperatures  above  20  C.  In  water 
mains,  L.  pneumophila  was  associated  with  bio- 
films  or  sediment.  Non-culturable  L.  pneumophila 
detected  in  potable  waters  by  IFA  were  recovered 
by  heat  shock  experiments  demonstrating  their  via- 
bility. Although  the  strain  found  in  potable  water 
is  rarely  associated  with  disease,  monoclonal  ex- 
pression, a  virulence  marker,  was  altered  by  heat 
shock.  These  findings  have  implications  for  the 
prevention  of  legionellosis  and  may  explain  the 
sporadic  nature  of  Legionnaires'  disease  in  the 
community.  (Author's  abstract) 
W89- 11070 


LEGIONNAIRES  DISEASES  AND  THE  WATER 
ENVIRONMENT  IN  ISRAEL. 

Hebrew  Univ.  of  Jerusalem  (Israel).  Human  Envi- 
ronment Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B 
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K™TI £4££"ON  OF  A  KLEBSIELLA  PNEU- 
MONIAE STRAIN  IN  WATER  AT  LOW  CON- 
CENTRATIONS  OF  SUBSTRATES. 

Keuringsinstituut  voor  Waterleidingartikelen   Riis- 

wijk  (Netherlands). 

van  der  Kooij,  and  W.  A.  M.  Hijnen. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  11/12,  p  117-123,  1988.  3  fig,  2  tab,  16  ref 

Descriptors:  'Nutrient  requirements,  'Bioindica- 
tors,  'Klebsiella,  'Water  treatment  facilities,  'Pop- 
ulation dynamics,  Water  analysis,  Substrates,  Path 
of  pollutants,  Bacterial  analysis,  Bacteria,  Water 
treatment,  Carbohydrates,  Microorganisms. 

A  K.  pneumoniae  strain,  isolated  from  a  water 
treatment  system,  was  tested  in  growth  measure- 
ments for  its  ability  to  multiply  at  substrate  con- 
centrations of  a  few  micrograms  per  liter.  The 
organism  multiplied  on  mixtures  of  carbohydrates 
and  amino  acids  at  a  substrate  concentration  of  1 
microgram  of  C  of  each  compound  per  liter.  Tests 
with  individual  compounds  revealed  that  carbohy- 
drates in  particular  were  utilized  at  low  concentra- 
tions. The  K  sub  s  values  obtained  for  maltose  and 
maltopentaose  were  53  micrograms  of  C/l  and  114 
micrograms  of  C/l,  respectively.  The  results  indi- 
cated the  K.  pneumoniae  are  able  to  utilize  a 
variety  of  substrates  at  a  concentration  of  only  a 
few  micrograms/1.  A  number  of  carbohydrates  are 
preferred  substrates  for  this  organism.  Thus,  intro- 
duction of  these  bacteria  into  drinking  water  may 
cause  coliform  positive  drinking  water  samples 
either  as  a  result  of  the  survival  of  these  bacteria  or 
even  growth  when  sufficient  substrate  is  available 
(Fnedmann-PTT) 
W89- 11085 


TOXICITY  TESTING  IN  WASTEWATER  SYS- 
TEMS: APPLICATION  OF  A  SHORT-TERM 
ASSAY  BASED  ON  INDUCTION  OF  THE  LAC 
OPERON  IN  E.  COLL 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

B.  Koopman,  G.  Bitton,  R.  J.  Dutton,  and  C.  L. 

Logue. 

Water  Science  and  Technology  WSTED4    Vol 

20  No.  11/12,  p  137-143,  1988.  15  ref.  NSF  Grant 

CES-8619073. 

Descriptors:  'Bacterial  physiology,  'Toxicity 
'Bioassay,  'Escherichia  coli,  'Wastewater  treat- 
ment, 'Wastewater  facilities,  'Pollutant  identifica- 
tion, Bacteria,  Sensitivity  analysis.  Municipal 
wastewater,  Enzymes,  Daphnia,  Microbial  toxicity 
assay. 

A  microbial  toxicity  assay  based  on  inhibition  of 
beta-galactosidase  biosynthesis  in  Escherichia  coli 
was  evaluated  for  toxicity  screening  in  a  large 
municipal  wastewater  system.  Beta-galactosidase 
biosynthesis  in  a  wild  type  E.  coli  strain  was  less 
sensitive  than  Daphnia  pulex  to  toxic  wastewater 
samples.  Assay  sensitivity  was  improved  by  em- 
ploying a  mutant  bacterial  strain  that  was  permea- 
ble to  hydrophobic  compounds.  Further  increase 
in  sensitivity  was  obtained  by  pretreating  the 
mutant  with  Polymyxin  B.  The  modified  assay 
compared  well  to  D.  pulex  bioassay  but  was  less 
sensitive  to  some  samples  than  Microtox.  (Author's 
abstract) 
W89- 11088 


FUNGI  FROM  POTABLE  WATER:  INTERAC- 
TION WITH  CHLORINE  AND  ENGINEERING 
EFFECTS. 

West  Chester  Univ.  of  Pennsylvania.  Dept.  of  Biol- 
ogy- 

W.  D.  Rosenzweig,  and  W.  O.  Pipes. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.  11/12,  p  153-159,  1988.  7  tab,  9  ref.  NSF 
Grant  ECE-8515710. 

Descriptors:  'Water  treatment,  'Fungi,  'Potable 
water,  'Water  pollution  sources,  'Chlorination, 
•Disinfection,  'Water  quality  control,  Drinking 
water,  Water  supply,  Storage  tanks,  Municipal 
water,  Sampling,  Water  conveyance,  Water  pollu- 
tion effects,  Path  of  pollutants. 
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In  recent  years,  various  types  of  imperfect  fungi 
have  been  isolated  from  water  systems.   Fungal 
spores  and   mycelia  can  be  inactivated  by  low 
concentrations  of  chlorine  in  the  laboratory  but 
survive  in  some  habitats  in  water  distribution  sys- 
tems  A  field  study  was  conducted  that  provided 
evidence  that  some  types  of  fungi  are  able  to  grow 
in  water  distribution  systems.  Replicate  samples 
from  private  residences  were  used  to  demonstrate 
that  fungal  densities  are  sometimes  much  greater 
than  the  levels  that  could  be  explained  by  adventi- 
tious spores.  Distribution  system  samples  were  ob- 
tained from  residential  taps  and,  m  some  cases, 
from   fire   hydrants   and   elevated   storage   tanks. 
Four  replicate  samples  were  obtained  at  each  site 
for  the  groundwater  systems  and  8  replicate  sam- 
ples were  obtained  at  each  site  in  the  surface  water 
systems.  Replicate  sampling  was  essential  to  dem- 
onstrate the  variations  in  fungal  densities  in  the 
water  systems.  Fungi  were  isolated  by  the  mem- 
brane filter  procedure.  The  samples  from  the  stor- 
age tank  has  a  significantly  higher  average  fungus 
count  than  the  samples  from  private  residence  and 
a  higher  fraction  of  samples  with  fungi  present 
although  that  difference  was  not  significant.  The 
fungus  content  of  water  samples  collected  from 
fire  hydrants  was  significantly  different  from  the 
fungus  content  of  water  samples  collected  from 
private  residences  in  the  same  block.  The  fungus 
responsible  for  the  one  sample  set  with  many  fungi 
from  the  residences  was  a  Cladosponum,  while  the 
fungi  from  the  three  sample  sets  with  many  strains 
from  the  storage  tank  were  a  Penicilhum  and  a 
Phialophia,  neither  of  which  were  seen  in  residen- 
tial samples;  fungi  in  the  sample  sets  from  hydrants 
were  predominantly  Penicillium  and  Rhodotorula. 
Elevated  storage  tanks  open  to  the  atmosphere 
appear  to  be  significant  sources  of  fungal  input  to 
some  systems.  (Friedmann-PTT) 
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INSTRUMENTAL  DETECTION  OF  COLI- 
FORM  BACTERIA  FOR  INDUSTRIAL  CON- 
TROL OF  DRINKING  WATER  QUALITY. 

Societe  Generale  pour  1' Agriculture,  Rueu-Mal- 

maison  (France). 

C.  Bernard,  J.  P.  Leglise,  F.  Colin,  and  J. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  185-191,  1988.  4  fig. 

Descriptors:  'Measuring  instruments,  'Pollutant 
identification,  *Water  quality  control,  'Drinking 
water,  'Coliforms,  'Human  pathogens,  Potable 
water,  Bacteria,  Microorganisms,  Water  analysis, 
Bacterial  analysis,  Comparison  studies,  Pathogens, 
Escherichia  coli,  Performance  evaluation,  Process 
control,  Quantitative  analysis. 

Ensuring  the  sanitary  quality  of  the  potable  water 
supply  requires  continuous  control.  Traditionally, 
germs  indicating  fecal  contamination  are  detected 
as  it  is  difficult  of  isolate  and  enumerate  the  patho- 
genic organisms.  An  on-site  locatable  automatic 
device  'E.  colimeter'  was  developed.  This  device 
can  detect  one  thermoresistant  bacterium  with  a 
response  time  below  10  h.  A  multiple  cell  multiple 
channel  testing  unit  was  used.  Metrohm  EA  880- 
220  measuring  cells  were  used,  with  a  200  ml  total 
volume.  For  measurement,  a  6-channel  potentio- 
metric  recorder  was  used.  The  first  test  were  car- 
ried out  using  the  LTB  medium  on  the  E.  coli 
strain.   Several  tests  were  performed  using  pure 
cultures  to  verify  Wilkins'  method.  To  evaluate  the 
device,  a  comparison  was  carried  out  between  the 
response  given  by  the  device  and  that  deduced 
from   the   visual   interpretation   of  the   potential 
(time)  curve  recorded  from  the  same  cell.  Overall, 
the  automatic  device  provided  a  diagnosis  very 
close  to  that  of  an  operator  interpreting  the  results 
of  cells  run  manually  under  the  same  conditions. 
The   tests   thus   confirmed   the   semi-quantitative 
nature  of  the  device,  with  an  error  in  half  of  the 
cases  smaller  than  1  power  of  10  in  terms  of  count, 
and  in  the  other  half  in  the  order  of  1  to  2  powers 
of  10,  which  is  highly  compatible  with  the  alarm 
and  monitoring  functions  assigned  to  the  device. 
(Friedmann-PTT) 
W89- 11095 


CRYPTOSPORIDIUM  DETECTION  IN  WATER 
SAMPLES.  ,    „ 

Nevada  Univ.,  Las  Vegas.  Environmental  Re- 
search Center. 

L.  D.  Stetzenbach,  M.  J.  Arrowood,  M.  M. 
Marshall,  and  C.  R.  Sterling.  T„^rlnA    ,,  , 

Water  Science  and  Technology  WSTED4,  Vol. 
20,   No.    11/12,   p    193-198,   1988.   2  tab,   11   ref. 

Descriptors:  'Bioassay,  'Giardia,  'Cryptospori- 
dium, 'Pollutant  identification,  'Parasites,  'Human 
pathogens,  Quantitative  analysis,  Microorganisms, 
Sampling,  Water  quality  control,  Path  of  pollut- 
ants, Fluorescence,  Protozoa. 

Cryptosporidium  and  Giardia  are  enteric  dwelling 
parasites  that  cause  diarrheal  illness.  These  para- 
sites are  present  in  numerous  animal  species  and 
the  potential  zoonotic  transmission  to  man  via 
water  is  of  increasing  concern.  Water  samples  col- 
lected from  recreational  sites  throughout  the  state 
of  Arizona  were  assayed  for  the  presence  of  Giar- 
dia cysts  and  Cryptosporidium  oocysts  using  a 
qualitative  presence/absence  immunofluorescent 
assay  with  cell  wall  specific  monoclonal  antibodies 
developed  in  the  laboratory.  Seven  percent  of  the 
water  samples  were  positive  for  Giardia  cysts 
while  30%  were  positive  for  Cryptosporidium  oo- 
cysts In  addition,  a  quantitative  assay  was  per- 
formed on  each  water  sample  for  Cryptospondum 
oocysts.  The  presence/absence  qualitative  immun- 
ofluorescent assay  method  proved  to  be  a  more 
efficient,  sensitive  and  reliable  means  to  detect 
these  parasites  in  surface  waters.  (Author's  ab- 
stract) 
W89- 11096 

HEPATITIS  A  VIRUS  LEVELS  IN  SHELLFISH 
EXPOSED  IN  A  NATURAL  MARINE  ENVI- 
RONMENT TO  THE  EFFLUENT  FROM  A 
TREATED  SEWAGE  OUTFALL. 

Centre  d'Etudes  et  de  Recherches  de  Biologie  et 

d'Oceanographie  Medicale,  Nice  (France). 

C.  Pietri,  B.  Hugues,  J.  M.  Crance,  D.  Puel,  and  C. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  229-234,  1988.  2  fig,  2  tab,  20  ref. 

Descriptors:  'Human  diseases,  'Marine  environ- 
ment, 'Pollutant  identification,  'Hepatitus  virus, 
'Mussels,  'Oysters,  'Water  pollution  effects, 
'Shellfish,  'Population  exposure,  'Viruses, 
'Wastewater  outfall,  Sampling,  Seawater,  Ef- 
fluents, Sampling. 


Water  Science  and  Technology  WSTED4,  Vol. 
20,   No.    11/12,   p   235-239,   1988.    1   tab,   28  ref. 

Descriptors:  'Protozoa,  'Pollutant  identification, 
'Legionella,  'Microorganisms,  'Path  of  pollutants, 
'Parasites,  Aquatic  habitats,  Ecosystems,  Bacteria, 
Growth  media,  Food  chains,  Culturing  techniques, 
Natural  waters,  Sediments,  Isolation,  Survival, 
Mutation. 

While  their  presence  is  common  in  the  environ- 
ment, culture  and  isolation  of  Legionella  from  en- 
vironmental   waters    are    fastidious.    Free-living 
amoebae  have  identical  aquatic  habitats  and  are 
probable  natural  hosts  for  Legionella.  In  a  labora- 
tory investigation,  it  is  shown  that  amoebae  can 
feed  on  Legionella  on  solid  and  in  liquid  media; 
both  survived  on  several  subcultures  of  amoebae, 
including  Acanthamoeba  castellanii,  A.  polyphaga, 
Naegleria  fowleri,  N.  australiensis,  and  N.  lovan- 
iensis.  Amoebae  were  isolated  from  river  waters 
and  from  sediments.  Cysts  or  trophozoites  were 
subcultured;  the  amoebae  were  then  washed  and 
harvested,  then  lysed  by  thermal  shock  and  ultra- 
sonic treatment.  The  lysates  were  positive  for  Le- 
gionella by  IFD  with  different  pools  of  antisera  (A, 
B  and  C  from  Centers  for  Disease  Control,  Atlan- 
ta). Intra-peritoneal  injection  of  the  lysates  into 
guinea  pigs  allowed  the  isolation  of  L.  pneumo- 
phila 1  from  blood  and  various  organs.  These  re- 
sults suggest  that  amoebae  are  likely  to  be  natural 
hosts  for  Legionella  and  are  convenient  as  an  eco- 
logical model  in  the  laboratory.  Intracellular  repli- 
cation and  inclusion  in  resistant  cysts  of  amoebae 
give  them  a  possibility  of  survival  in  unfavorable 
conditions.  Legionellosis  might  be  the  result  of  an 
accidental  event  caused  by  man  in  the  natural 
cycle  of  an  aquatic  bacteria  usually  developing  in 
amoebae.  (Friedmann-PTT) 
W89-11102 


MONOCLONAL  ANTIBODY  BASED  IMMUN- 
OFLUORESCENT ASSAY  FOR  GIARDIA  AND 


Hepatitis  A    virus  (HAV)  contamination  studies 
and  cell-culturable  virus  determination  were  un- 
dertaken  on   oysters   (Crassostrea   angulata)   and 
mussels  (Mytilus  edulis)  kept  for  six  months  in  the 
sea  near  the  outfall  of  a  sewage  treatment  plant. 
Shellfish  and  seawater  samples  were  collected  on 
11  occasions  at  roughly  15-d  intervals  during  this 
period.  A  radioimmunoassay  revealed  HAV  con- 
tamination indices  (P/N  >  or  =  2.1)  in  3  oyster 
and  6  mussel  samples  and  1  seawater  sample.  When 
a  radiocompetition  test  was  run  on  these  samples, 
however,    specificity    was   noted    in   one   mussel 
sample  only  (P/N  =  2.4).  Immune  electron  mi- 
croscopy showed  that  HAV  particles  were  present 
in   three   effluent  samples.   Although   a   frequent 
demonstration  at  sometimes  high  concentrations 
(326.0  MPNCU/100  ml)  in  the  effluent  was  ob- 
served, no  cell-culturable  virus  were  detected  in 
both  the  shellfish  and  the  seawater.  Adenovirus 
alone  were  detected  in  one  mussel  sample,  but  not 
in  the  effluent.  Complementary  studies  are  now 
being  conducted  on  all  samples  with  an  RIA  HAV 
contamination  index  of  P/N   >   or   =   2.1.  The 
results  of  this  investigation  of  viral  contamination 
in  a  natural  marine  environment  and  the  HAV 
detection  assays  underscore  the  difficulty  in  deter- 
mining the  true  extent  of  these  phenomena.  (Au- 
thor's abstract) 
W89-11101 

INTERACTIONS  BETWEEN  FREE-LIVING 
AMOEBAE  AND  LEGIONELLA  IN  THE  ENVI- 
RONMENT. 

Strasbourg- 1  Univ.  (France).  Faculte  de  Pharma- 

C.  Harf,  and  H.  Monteil. 


CORRELATIONS  OF  THE  PROTOZOA,  CRYP- 
TOSPORIDIUM AND  GIARDIA,  WITH 
WATER  QUALITY  VARIABLES  IN  A  WATER- 
SHED. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5B. 
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COMPARATIVE  STUDIES  ON  THE  SURVrV- 
AL  OF  INDICATOR  ORGANISMS  AND 
PATHOGENS  IN  FRESH  AND  SEA  WATER. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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EVALUATION  OF  MICROBIAL  DETECTION 
METHODS  AND  INTERLABORATORY  COM- 
PARISONS DURING  A  PEROXIDE-NUTRIENT 
ENHANCED  IN  SITU  BIORECLAMATION. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE.  Chemicals  and  Pigments  Dept. 

C.  D.  Litchfield,  C.  W.  Erkenbrecher,  C.  E. 

Matson,  L.  S.  Fish,  and  A.  Levine. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  317-322,  1988.  2  fig,  1  tab,  15  ref. 

Descriptors:  'Water  pollution  treatment,  'Pollut- 
ant identification,  'Water  pollution  control,  'Mu- 
nicipal water,  'Microbial  degradation,  'Cleanup 
operations,  'Gasoline,  Biomass,  Bioindicators, 
Microorganisms,  Groundwater  pollution,  Hydro- 
carbons, Performance  evaluation,  Comparison 
studies,  Adenosine  triphosphate,  Biodegradation, 
Reclaimed  water. 

A  borough  water  supply  was  endangered  when 
approximately  1000  gallons  of  leaded  gasoline 
leaked  from  an  underground  storage  tank.  After 
free  product  recovery  was  completed,  an  in  situ 
bioreclamation  program  was  started.  The  changes 
in  microbial  numbers  during  nutrient  addition  are 
documented  by  evaluating  adenosine  triphosphate 
(ATP),  plate  counting,  and  the  acridine  orange 
direct  counting  (AODC)  method.  An  interlabora- 
tory  evaluation  of  microbial  detection  by  culture 
techniques  was  also  conducted.  The  plate  count 
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data  on  similar  media  were  the  same  for  the  two 
laboratories.  An  incubation  period  of  at  least  7,  and 
preferably  14  days  is  necessary.  The  lack  of  corre- 
lation of  ATP  with  other  biomass  indicators  may 
reflect  unknown  stresses  on  the  microbial  commu- 
nity and  not  that  ATP  cannot  be  used  as  a  biomass 
indicator.  Finally,  AODC  in  these  samples  was  1 
to  2  orders  of  magnitude  higher  than  CFU,  but 
was  also  frequently  lower  than  the  CFU  on  nutri- 
ent agar  incubated  for  14  days.  Of  the  procedures 
tested,  plate  counts  on  nutrient  agar  are  a  good 
indicator  of  the  progress  of  an  in  situ  bioremedia- 
tion  of  a  petroleum  hydrocarbon  spill.  (Friedmann- 
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F-SPECIFIC  RNA-BACTERIOPHAGES  AS 
MODEL  VIRUSES  IN  WATER  HYGIENE:  EC- 
OLOGICAL ASPECTS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 
A.  H.  Havelaar,  and  W.  M.  Pot-Hogeboom. 
Water  Science  and  Technology  WSTED4    Vol 
20,   No.    11/12,   p  399-407,    1988.   4  tab,   33   ref 

Descriptors:  *Bioindicators,  *Water  treatment 
•Farm  wastes,  *Viruses,  'Pathogens,  'Pollutant 
identification,  Microorganisms,  Parasites,  Feces, 
Bacteria,  Microenvironment,  Model  studies. 

Model  organisms  can  be  used  to  detect  the  possible 
presence  of  pathogens  (index-function)  or  to  assess 
the  performance  of  a  treatment  process  (indicator- 
function).    To    evaluate    the    index-function    of 
FRNA-phages,  their  ecology  was  studied.  These 
phages  were  shown  to  be  absent  from  feces  of 
humans,  dogs,  cows,  horses  and  to  occur  in  rela- 
tively low  numbers  only  in  the  feces  of  pigs  and 
calves.  High  counts  were  obtained  from  feces  of 
broiler  chickens  (1,000-10,000,000  pfu/g).  In  vari- 
ous types  of  wastewater,  counts  were  usually  be- 
tween 1,000  and  10,000  pfu/ml.  These  high  counts 
could  not  be  explained  by  direct  fecal  input.  Multi- 
plication  of  FRNA-phages   in   the   environment 
seemed  unlikely  because  of  the  necessity  of  bacte- 
rial host-strains  to  bear  F-pili.  These  are  only  pro- 
duced at  temperatures  above  30  C.  It  was  shown 
however,  that  multiplication  of  FRNA-phages  can 
also  occur  if  a  host-cell  pregrown  at  37  C  (e.g.  in 
the  warm-blooded  intestine)  is  transferred  to  envi- 
ronmental temperatures.  Hence,  the  presence  of 
FRNA-phages  in  environmental  samples  is  indi- 
rectly associated   with  fecal  pollution.  (Author's 
abstract) 
W89-11124 


APPLICATION  OF  MICROTLTRATION  TECH- 
NIQUE FOR  MOST  PROBABLE  NUMBER  ES- 
TIMATION OF  BACTERIA. 

Technische  Univ.  Berlin  (Germany,  F.R.).  Dept 

of  Hygiene. 

T.  G.  Weisswange,  and  W.  Dott. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  11/12,  p  417-420,  1988.  2  fig,  3  tab,' 5  ref.' 

Descriptors:  'Chemical  precipitation,  'Most  prob- 
able number  test,  'Computer  programs,  'Pollutant 
identification,  'Bacteria,  'Bacterial  analysis,  Water 
analysis,  Probabilistic  process,  Statistical  methods, 
Microorganisms,  Mathematical  studies,  Precision 
Estimating,  Automation. 

A  computer  program  used  to  estimate  the  most 
probable  number  of  bacteria  in  a  suspension  is 
presented.  For  traditional  most  probable  number 
(MPN)  tables,  values  can  be  found  for  a  dilution 
factor  of  2  or  10  and  3,  5  or  10  replicates  in  each 
dilution  step  only;  in  some  tables,  these  values  are 
given  for  90  percent  or  95  percent  confidence 
limits,  which  should  give  information  on  the  accu- 
racy of  a  single  test.  With  the  improved  method, 
dilution  and  inoculation  steps  are  automated  so 
that  a  simultaneous  inoculation  of  96  tubes  can  be 
made  within  seconds.  With  a  commercial  scanning 
system  and  the  computer  program,  a  large  number 
of  scanning  data  can  be  processed  into  test  results 
with  little  personnel  or  material  expenditure.  With 
the  formula  of  Cochran,  similar  theoretical  confi- 
dence limits  were  obtained  at  a  dilution  factor  of  v 
-    150  and   12  replicates  that  coincide  with  the 


Standard  Method  v  =  10  and  p  =5  (F  =  3.3) 
where  the  confidence  range  is  spread  over  a  power 
of  ten.  To  validate  this  formula,  64  tests  were  made 
in  a  microsystem  with  12  replicates  each  and  dilu- 
tion factor  v  =150,  to  estimate  the  MPN  of  two 
suspensions.  In  the  first  suspension,  10(16  percent) 
of  values  were  out  of  confidence  limits,  but  in  the 
second  test,  only  2  values  were  out  of  limits.  The 
advantages  of  an  automated  MPN  estimation  are 
reduction  of  the  handling  error,  increase  in  accura- 
cy, and   time  and   material  savings.   (Freidmann- 

W89-11126 


RAPID  NITROCELLULOSE  ENZYME  IM- 
MUNOSORBENT ASSAY  TECHNIQUE  (NC- 
EIA)  FOR  MONITORING  VIRUSES  IN  THE 
ENVIRONMENT, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Microbiology 
M.  A.  Dow,  P.  C.  Loh,  and  R.  S.  Fujioka. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.  11/12,  p  421-423,  1988.  2  fig,  2  tab,'3  ref 

Descriptors:  'Immunoassay,  'Enzymes,  'Nitrocel- 
lulose, 'Pollutant  identification,  'Monitoring,  'Vi- 
ruses, 'Potable  water,  Water  quality  control, 
Pathogens,  Water  analysis,  Polioviruses,  Microfil- 
tration,  Detection  limits,  Proteins,  Monitoring 
Assay. 

The  nitrocellulose  enzyme  immunoassay  (NC- 
EIA)  method  was  developed  and  optimized  as  a 
practical  and  rapid  means  of  analyzing  potable 
waters  for  the  presence  of  viruses.  Polioviruses 
types  1  and  2  were  used;  the  enzyme  immunossay 
was  used  on  electropositive-filtered  tap  water,  and 
was  made  from  rabbit  antibody,  anti-rabbit  biotiny- 
lated  sera  and  streptavidin-horseradish  peroxidase 
The  chromogen  was  4-chlor-l-napthol.  The  NC- 
EIA  procedure  used  the  Bio-Rad  microfiltration 
apparatus.  Amplification  of  NC-EIA  using  Biotin- 
AB  and  SA-HRP  enable  detection  of  polioviruses 
in  PBS  to  be  at  least  ten  times  more  sensitive  by 
using  the  streptavidin-biotin  procedure.  The  assay 
detected  viruses  in  all  three  eluents  that  were 
tested.  Initial  experiments  also  indicated  that  the 
beef  extract  eluents  were  superior  to  glycine  for 
elution  of  virus  from  filters.  The  sensitivity  to  the 
viral  protein  in  the  concentrates  was  10,000- 
100,000  PFU,  which  represented  6-30  ng  of  pro- 
tein. These  results  show  that  the  NC-EIA  can 
regularly  detect  nanogram  amounts  of  viral  anti- 
gen in  water  sample  concentrates,  and  will  be  able 
to  augment  current  infectivity  assay  methodology 
(Friedmann-PTT) 
W89-11127 


APPLYING  BACTERIOLOGICAL  PARAM- 
ETERS FOR  EVALUATING  UNDERGROUND 
WATER  QUALITY. 

National  Research  Centre,  Cairo  (Egypt)    Water 

Pollution  Control  Lab. 

H.  T.  El-Zanafaly,  and  A.  M.  Shabaan. 

Water  Science  and  Technology  WSTED4    Vol 

20,   No.    11/12,  p  425-428,    1988.    1   tab,   28   ref. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Water  treatment,  'Drinking  water, 
'Bacterial  analysis,  Coliforms,  Test  wells,  Ground- 
water pollution,  Sampling,  Bacteria,  Water  analy- 
sis, Anaerobic  bacteria,  Groundwater,  Well  water, 
Streptococcus,  Pollutant  identification,  Water 
quality. 

A  total  of  1 11  water  samples  were  drawn  from  15 
wells  were  subjected  to  bacteriological  examina- 
tion to  determine  the  suitability  of  the  monitored 
wells  as  a  source  of  drinking  water.  Significant 
levels  of  bacterial  pollution  indicators  were  detect- 
ed in  the  underground  water  samples  during  the 
period  of  study.  Total  bacterial  counts  ranged  be- 
tween 10-10,000  CFU/ml.  Fecal  streptococci  were 
the  most  common  and  detected  in  96  percent  of 
water  samples.  Lower  percentages  of  samples 
(92.55  and  45  percent)  were  contaminate  with  total 
coliforms,  fecal  coliforms  and  total  Clostridia,  re- 
spectively. For  fecal  coliforms,  fecal  streptococci 
were  less  than  0.7  in  86%  of  the  examined  samples. 
Anaerobic  bacteria  were  detected  in  the  examined 
well  water  samples.  Only  101  water  samples  were 
tested  for  anaerobic  spore-formers  and  all  showed 


positive  results.  Most  examined  wells  did  not  meet 
the  water  quality  standards  for  drinking  water 
Accordingly,  the  necessity  of  controlling  bacteriai 
pollution  in  groundwater  through  disinfection  was 
clearly  confirmed.  Testing  the  underground  water 
tor  more  than  one  indicator  represents  an  impor- 
tant approach  for  water  quality  assurance  (Au- 
thor's abstract) 
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PHENOTYPE  VARIATION  WITHIN  KLEB- 
SIELLA PNEUMONIAE:  A  TOOL  TO  TRACE 
SOURCES  OF  CONTAMINATION  IN  SUR- 
FACE  WATER. 

National       Bacteriological       Lab.,       Stockholm 

(Sweden). 

T.  A.  Stenstrom,  and  I.  Kuhn. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  11/12,  p  429-431,  1988.  2  tab,  3  ref.     ' 

Descriptors:  'Bioindicators,  'Environmental  trac- 
ers, 'Klebsiella,  'Water  pollution  sources,  'Path  of 
pollutants,  'Bacterial  analysis,  Water  analysis 
Coliforms,  Streptococcus,  Microorganisms,  Patho- 
gens Water  quality,  Pollutant  identification, 
Sweden,  Biochemical  tests,  Computers,  Raw 
water,  Surface  water. 

Different  sources  of  contamination  with  Klebsiella 
pneumoniae  were  separated  in  a  river  system  in 
Sweden,  with  the  aid  of  a  computerized  biotyping 
system,  to  study  the  relative  proportion  of  domi- 
nating biotypes  along  the  river  and  in  the  raw 
water  intake  to  a  major  city.  Water  samples  were 
taken  from  29  points  along  the  river  Gota  alv 
bacteriological  analyses  were  made  for  total  and 
fecal  coliforms,  fecal  streptococci  and  coliphages, 
and  5  to  10  colonies  were  randomly  isolated  from 
each  sample  based  on  Vp,  Indole  and  Citrate  reac- 
tions. Isolates  giving  a  positive-positive  reaction 
were  further  analyzed  in  the  phenoplate  system. 
The  phenoplate  system  was  used  for  biochemical 
fingerprinting;  48  tests  giving  a  high  degree  of 
discrimination  among  strains  of  Klebsiella  were 
selected.   The  sum  of  the   test   results   for  each 
reaction  was  calculated  based  on  the  four  separate 
readings,   and   were   compared   pair-wise   for  all 
tested  strains.  From  the  river,  a  total  number  of 
270  Klebsiella  isolates  were  phenotyped.  The  iso- 
lates fell  into  80  different  groups,  dominated  by 
two  groups:  C01  and  C02.  Ten  more  phenotypes 
with  between  2  and  11  isolates  were  found.  The 
relative  proportion  of  K.   pneumoniae  from  the 
industrial  raw  water  was  in  the  range  of  25  to  40 
percent  of  the  fecal  coliform  count.  When  sudden 
high  concentrations  occurred,  these  were  nearly 
always  dominated  by  the  specific  biotypes  of  Kleb- 
siella from  the  industry.  Although  the  fecal  coli- 
forms count  in  many  instances  gives  a  clear  hygi- 
enic  indication,   a   dominance   of  environmental 
strains  of  mainly  Klebsiella  may  lead  to  false  risk- 
assessments.  Biotyping  was  proven  in  this  study  to 
be  a  valuable  tool  for  tracing  pollution  source  and 
testing  the  relative  impact  of  a  specific  pollutant 
(Friedmann-PTT) 
W89-11129 


LONG-TERM  STUDY  OF  OCCURRENCE,  DIS- 
TRIBUTION AND  REDUCTION  OF  CAMPY- 
LOBACTER  SP.  IN  THE  SEWAGE  SYSTEM 
AND  WASTEWATER  TREATMENT  PLANT  OF 
A  BIG  TOWN. 

Kiel  Univ.  (Germany,  F.R.).  Abt.  Hygiene,  Sozial- 
hygiene  und  Gesundheitswesen. 
For  primary   bibliographic   entry   see   Field   5D 
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GROUND  WATER  MONITORING  FOR  TEMIK 
(ALDICARB)  IN  FLORIDA. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

W.  L.  Miller,  J.  A.  Foran,  W.  Huber,  J.  M. 

Davidson,  and  H.  A.  Moye. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

1,  p  79-86,   February   1989.  4  fig,  2  tab,    11   ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water  pollution,    'Drinking   water,    'Monitoring, 


76 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants— Group  5A 


♦Insecticides,   'Aldicarb,  Wells,   Ethylene  dibro- 
mide,  Potable  water,  Florida. 

Over  700  community  drinking  water  supplies  were 
sampled  for  the  pesticide  Temik  (aldicarb  and  its 
oxidative  metabolites  aldicarb  sulfoxide  and  aldi- 
carb sulfone)  in  Florida.  All  community  wells  sam- 
pled were  located  in  counties  where  Temik  was 
reported  to  have  been  used  and  approximately  one- 
half  of  the  wells  were  located  in  counties  where 
groundwater  was  determined  to  be  highly  suscepti- 
ble to  contamination  by  Temik.  Susceptibility  was 
determined  using  ranking  criteria  that  incorporated 
groundwater  recharge  characteristics,  water  use, 
Ind  Temik  use  patterns.  Temik  was  not  detected  in 
any  of  the  community  supply  wells  sampled  during 
the  study.  However,  it  was  detected  in  shallow, 
private  wells,  as  was  the  pesticide  ethylene  dibro- 
mide  in  counties  with  groundwater  characterized 
as  highly  susceptible  to  contammation.  (Author  s 
abstract) 
W89-11163 

DETERMINATION  OF  SEDIMENT  COMPOSI- 
TION AND  CHRONOLOGY  AS  A  TOOL  FOR 
ENVIRONMENTAL  IMPACT  INVESTIGA- 
TIONS 

Consiglio  Nazionale  delle  Ricerche,  Padua  (Italy). 

1st    di  Chimica  e  Tecnologia  dei  Radioelementi. 

G.  A.  Battiston,  S.  Degetto,  R.  Gerbasi,  and  G. 

Sbrignadello. 

Marine  Chemistry  MRCHBD,  Vol.  26,  No.  2,  p 

91-100,  March  1989.  5  fig,  7  ref. 

Descriptors:  'Pollutant  identification,  'Sedimento- 
logy  *Environmental  impact  statement,  "Lagoons, 
•Organic  matter,  *Metals,  Sediments,  Manne  sedi- 
ments, Water  pollution  sources,  Water  quality, 
Water  pollution,  Radioactive  dating,  Heavy 
metals,  Trace  elements,  Venice,  Italy,  X-ray  fluo- 
rescence, Lead  radioisotopes,  Cesium  radioiso- 
topes. 

The  study  of  marine  sediments  represents  a  useful 
tool  for  determining  the  actual  state  of  environ- 
mental pollution  and  for  understanding  the  origin 
and  mechanism  of  the  phenomena.  Sediments  pro- 
vide both  a  record  of  the  past  climatic  and  geologi- 
cal events  and  an  indication  of  the  activities  of  man 
in  the  surrounding  watershed.  Under  ideal  condi- 
tions where  almost  no  physical  and  biological  dis- 
turbances have  occurred,  sediments  can  be  an  in- 
valuable historical  record  of  environmental  pollu- 
tion. The  establishment  of  detailed  and  accurate 
chronologies  of  sedimentation  is  required  in  order 
to  calculate  rates  of  sedimentation  and  elemental 
fluxes.  One  of  the  most  useful  methods  of  dating  on 
a  time  scale  of  100-200  years  is  by  means  of  the 
natural  isotope  Pb210,  followed  by  confirmation 
using  the  artificial  isotope  CS137.  All  the  major 
constituents  and  many  trace  elements  (Mg,  Al,  Si, 
S,  CI,  K,  Ca,  Ti,  Cr,  Mn,  Fe,  Cu,  Zn,  Pb,  Br,  Rb, 
and  Sr)  were  determined  for  three  sediment  cores 
from  the  lagoon  of  Venice,  Italy  by  x-ray  fluores- 
cence spectrometry.   The  percentage  of  organic 
matter  was  also  evaluated.  The  sedimentary  hori- 
zons were  dated  by  Pb210  and  Csl37  techniques, 
fluxes  to  the  sediment  were  calculated,  and  the 
anthropogenic  origins  of  some  heavy  metals  were 
considered  on  the  basis  of  flux  regression  analysis. 
The  lagoon  of  Venice  has  been  moderately  affect- 
ed by  anthropogenic  Zn,  Pb,  and  Cu,  whereas  no 
Cr  enrichment  was  found.  (Doria-PTT) 
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USE  OF  BIOMONITORING  TO  CONTROL 
TOXICS  IN  THE  UNITED  STATES. 

Environmental  Research  Lab.-Duluth,  MN. 

N.  A.  Thomas. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  10,  p  101-108,  1988.  3  fig,  3  tab,  10  ref. 

Descriptors:  'Bioassay,  'Monitoring,  'Toxicity, 
•Water  pollution  control,  Aquatic  plants,  Aquatic 
animals,  Ecological  effects,  Leachates,  Storm 
sewers,  Rivers,  Wastewater  facilities,  Pollutant 
identification. 

A  biomonitoring  program  has  been  developed  to 
support  the  National  Policy  for  the  Development 
of  Water   Quality-Based   Permit   Limitations   for 


Toxic  Pollutants.  The  program  focuses  on  the  use 
of  laboratory  toxicity  tests  on  aquatic  plants  and 
animals  to  predict  ecosystem  impact  caused  by 
toxic  pollutants.  Both  acute  and  chrome  toxicity 
tests  were  developed  to  test  effluents  and  ambient 
waters.  Laboratory  and  biological  field  studies 
were  conducted  at  nine  sites.  Single  species  labora- 
tory toxicity  tests  were  found  to  be  good  predic- 
tors of  impacts  on  the  ecosystem  when  two  or 
more  species  were  used.  Biomonitoring  can  be 
undertaken  either  on  effluents  and/or  on  the  re- 
ceiving waters.  In  that  toxicity  related  to  seeps, 
leachates  and  storm  sewers  has  often  been  found 
upstream  from  dischargers,  it  is  beneficial  to  con- 
duct both  effluent  and  ambient  biomonitoring. 
(Author's  abstract) 
W89- 11229 

USE  OF  TOXICITY  TESTS  FOR  ASSESSING 
THE  EFFLUENT  OF  THE  SOUTH  PETRO- 
CHEMICAL COMPLEX  TREATMENT 
SYSTEM. 

SITEL,  Triunfo  (Brazil). 

R.  L.  Teixeira,  and  E.  S.  Ferreira.  __.  ,,  , 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.   10,  p  109-114,  1988.   1  fig,  5  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Chemical 
wastewater,  'Bioassay,  'Monitoring,  'Toxicity, 
Tertiary  wastewater  treatment,  Fish,  Stabilization 
ponds,  Water  pollution  effects,  Wastewater  analy- 
sis, Eggs,  Larval  growth  stage,  Behavior,  Mortali- 
ty, Brazil. 

Sistema  Integrado  de  Tratamento  de  Efluentes  Li- 
quidos  (SITEL)  is  responsible  for  the  treatment 
and  disposal  of  wastewater  generated  by  Polo  Pe- 
troquimico  do  Sul,  a  petrochemical  complex  in 
southern   Brazil.    SITEL   is   composed   of  three 
stages  of  treatment:  primary,  secondary  (activated 
sludge  process),  tertiary  (eight  connected  stabiliza- 
tion ponds),  and  a  final  disposal  system  on  land. 
SITEL  has  decided  to  expand  its  wastewater  test- 
ing and  environmental  monitoring  program  to  in- 
clude bioassays.  This  action  is  necessary  because 
physical  and  chemical  data  alone  are  not  sufficient 
for  the  evaluation  of  treatment  efficiencies  and  for 
the  assessment  of  the  potential  effects  of  disposal 
practices  on  receiving  water  and  associated  biota. 
For  this  reason,  an  additional  program  including 
two  short-term  toxicity  tests  with  eggs  and  larvae 
of  Pimephales   promelas  was  implemented.   The 
first  results  obtained  suggest  good  performance  of 
the  treatment  system  concerning  reduction  of  tox- 
icity. In  the  tertiary  stage  of  treatment,  the  toxicity 
tests  were  shown  to  be  more  effective  than  physi- 
cal and  chemical  analysis.  (Author's  abstract) 
W89-11230 

COMPARISON  OF  INSTRUMENTAL  DEWA- 
TERING  METHODS  FOR  THE  SEPARATION 
AND     CONCENTRATION     OF     SUSPENDED 
SEDIMENT  FOR  SUBSEQUENT  TRACE  ELE- 
MENT ANALYSIS, 
Geological  Survey,  Doraville,  GA. 
For  primary  bibliographic  entry  see  Field  7B. 
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EXTRACTION  AND  ISOLATION  OF  TRIA- 
ZINE  HERBICIDES  FROM  WATER  AND 
VEGETABLES  BY  A  DOUBLE  TRAP  TANDEM 
SYSTEM. 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
Dipt,  di  Chemica. 

M  Battista,  A.  DiCorcia,  and  M.  Marcnetti. 
Analytical  Chemistry  ANCHEM,  Vol.  61,  No.  9,  p 
935-939,  May  1,  1989.  3  fig,  3  tab,  22  ref. 


uated  by  applying  this  device  to  the  determination 
of  triazine  residues  in  water  and  vegetables.  After 
percolation  through  the  Carbopack  column  (ex- 
traction cartridge)  of  water  samples  or  suitability 
prepared  vegetable  extracts,  the  two  traps  were 
connected  in  series;  a  methylene  chloride-methanol 
mixture  was  allowed  to  flow  through  them  and 
triazines  displaced  from  the  extraction  cartridge 
were  selectively  readsorbed  via  salt  formation  on 
the  strong  acid  exchanger  column  (isolation  car- 
tridge). After  the  column  was  washed,  the  analytes 
were  removed  from  the  isolation  cartridge  by  0.7 
ml  of  aqueous  methanol  containing  70  mmol/L 
KC1.  After  the  internal  standard  was  added,  the 
final  solution  was  directly  injected  into  the  high 
performance    liquid    chromatographic    apparatus, 
which  was  operated  isocratically  in  the  reverse- 
phase  mode  with  UV  detection  at  220  nm.  The 
analytical  recoveries  of  eight  triazines  from  the 
two  matrices  considered  ranged  between  95%  and 
100%.  The  limits  of  sensitivity  of  this  method  for 
triazines  were  set  at  10  ng/g  of  vegetable  material 
and  10  ng/L  of  water  by  sampling  100  ml  o  fit. 
(Author's  abstract) 
W89- 11300 


MONITORING  OF  ACIDIFICATION  BY  THE 
USE  OF  AQUATIC  ORGANISMS. 

Bergen  Univ.  (Norway).  Zoological  Museum. 
For  primary  bibliographic  entry  see  Field  7B. 
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ANALYTICAL  METHOD  FOR  BUTYLTIN  SPE- 
CIES IN  SHELLFISH, 

Bowdoin  Coll.,  Brunswick,  ME.  Hydrocarbon  Re- 
search Center. 
D  S.  Page. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
3,  p   129-133,  March   1989.   1  fig,  2  tab,  30  ref. 

Descriptors:  'Pesticides,  'Organotins,  'Pollutant 
identification,  'Shellfish,  Gas  chromatography, 
Liquid  chromatography,  Organotin  compounds, 
Separation  techniques,  Standards,  Quantitative 
analysis. 

A  method  for  analyzing  tributyltin  (TBT)  and  di- 
butyltin  (DBT)  in  shellfish  is  presented  that  places 
modest  requirements  on  equipment  and  supplies.  It 
is  based  on  capillary  gas  chromatographic  analysis 
of  hexyl  derivatives  of  organotin  species  and  con- 
sists of  a  wet  extraction  of  a  spiked  homogenate 
with  methylene  chloride.  This  is  followed  by  treat- 
ment with  hexyl  magnesium  bromide  to  form  the 
hexyl  derivatives  of  any  extractable  organotin  spe- 
cies present.  These  tetra-alkyltins  have  low  volati- 
lities and  separate  well  in  the  gas  chromatograph. 
The  resulting  derivatized  extract  is  cleaned  up  by 
liquid  chromatography  on  silica  gel  followed  by 
concentration  and  quantitation  using  capillary  GC. 
Ordinarily,  three  sets  of  duplicate  samples  are  ana- 
lyzed at  a  given  time.  If  the  results  for  a  given 
duplicate  are  not  sufficiently  precise,  then  a  second 
duplicate  from  the  remaining  homogenate  is  ana- 
lyzed  Two  internal  standards  are  used.  Data  are 
presented  showing  that  the  precision  and  accuracy 
of  the  method  are  generally  better  than  +or-  20%. 
The  analysis  provides  useful  means  for  making  an 
assessment  of  TBT  inputs.  This  analytical  method 
while  labor-intensive  and  requiring  some  synthetic 
skill  in  setting  up,  provides  good  precision  and 
accuracy   with   relatively   unsophisticated   instru- 
mentation. (Miller-PTT) 
W89-11386 


Descriptors:  'Water  pollution,  'Triazine  pesti- 
cides 'Pesticides,  'Pollutant  identification,  'Water 
analysis,  'Separation  techniques,  'Herbicides, 
Vegetable  crops,  Trap  systems,  Carbon  filters,  Ion 
exchange,  Chemical  analysis. 

The  ability  of  a  two-trap  tandem  system,  one  con- 
taining a  nonspecific  adsorbing  material,  such  as 
graphatized  carbon  black  (Carbopack  B),  and  the 
other  one  filled  with  a  sulfonic  acid  type  sihca- 
based  cation  exchanger  (SCX),  to  extract  and  iso- 
late basic  compounds  from  real  matrices  was  eval- 


INVESTIGATIONS  OF  'PETROLEUM  HYDRO- 
CARBONS' IN  SEAWATER,  USING  HIGH 
PERFORMANCE  LIQUID  CHROMATOGRA- 
PHY WITH  FLUORESCENCE  DETECTION. 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 
N.Theobald. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No 
3,  p   134-140,  March   1989.  5  fig,   1  tab,   10  ref. 

Descriptors:  'Oil  pollution,  'Pollutant  identifica- 
tion, 'Hydrocarbons,  'Liquid  chromatography, 
'Seawater,  'Fluorescence,  Ultraviolet  analysis, 
North  Sea,  Baltic  Sea,  Atlantic  Ocean. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A— Identification  Of  Pollutants 


A  high  performance  liquid  chromatographic 
(HPLC)  separation  on  a  reversed  phase  CI 8 
column  has  been  developed  for  the  analysis  of 
petroleum  hydrocarbons.  Water  extracts  from  the 
North  Sea,  Baltic  Sea  and  North  Atlantic,  repre- 
senting different  degrees  of  pollution,  were  investi- 
gated by  classical  ultraviolet  fluorescence  spectros- 
copy and  HPLC  with  fluorescence  detection.  The 
HPLC  method  proved  to  be  simple,  sensitive,  and 
rugged  enough  to  be  used  on  board  a  ship.  The 
chromatographic  analysis  yields  far  more  informa- 
tion about  the  water  samples  than  the  spectrosco- 
pic analysis  alone.  It  could  be  shown  that  a  great 
part  (50-90%)  of  the  fluorescence,  generally  re- 
ferred to  as  petroleum  hydrocarbons,  is  caused  by 
non-hydrocarbonic,  polar  compounds.  (Author's 
abstract) 
W89- 11387 


BIOLOGICAL  ASSESSMENT  OF  THE  WATER 
QUALITY  IN  SOUTH-HOLLAND  (THE  NETH- 
ERLANDS). 

Hoogheemraadschap  van  Rijnland,  Leiden  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  7B 
W89-11390 


MULTIELEMENT  PRECONCENTRATRION 
S^^J^™  METALS  FROM  NATURAL 
WATERS  BY  SOLVENT  EXTRACTION  WITH 
AN  ALKYLATED  OXINE  DERIVATIVE. 

McMaster   Univ.,   Hamilton   (Ontario).   Dept    of 

Chemistry. 

V.  Pavski,  A.  Corsini,  and  S.  Landsberger 

Talanta   TLNTA2,   Vol.    36,   No.    3,   p   367-372 

March  1989.  5  tab,  30  ref. 

Descriptors:  *Water  analysis,  'Pollutant  identifica- 
tion, 'Trace  metals,  'Natural  waters,  Separation 
techniques,  Kelex,  Seawater,  Isotope  studies,  Hy- 
drogen ion  concentration,  Chelation,  Atomic  ab- 
sorption spectrophotometry,  Calibrations. 

The  potential  of  a  proprietary  alkylated  derivative 
of  oxine  (8-quinolinol),  7-(4-ethyl-l-methyloctyl)-8- 
quinohnol  (HL),  the  active  component  of  Kelex 
100,   was  investigated   as  a  good  extractant   for 
environmentally  significant  trace  metals  in  natural 
waters.  In  addition  to  possessing  unselective  com- 
plex-forming characteristics  similar  to  those  of  its 
parent  compound,  the  enhanced  lipophilicity  of 
HL  relative  to  oxine  should  make  higher  distribu- 
tion  ratios  attainable.   The  efficiency  of  HL  in 
toluene  for  extraction  of  nine  trace  metals  from 
artificial  and  natural  seawater  as  well  as  natural 
lake  water  matrices,  has  been  studied  with  radioi- 
sotopes, as  a  function  of  pH.  The  optimized  pre- 
concentration  procedure  has  been  applied  to  the 
seawater  reference  material,  CASS-1.  Kelex-100,  a 
commercially    available    alkylated    derivative     is 
shown  to  be  effective  in  purified  form  for 'the 
simultaneous  extraction  of  trace  levels  of  Cd(II) 
Co(II),  (Cu(II),  Mn(II),  Ni(II),  Pb(II),  and  Zn(li) 
from  natural  waters  into  toluene.  The  high  lipophi- 
licity of  the  extractants  and  its  chelates  affords 
large  preconcentration  factors  in  a  single  batch- 
extraction.  Back-extraction  with  a  small  volume  of 
nitric  acid  provides  additional  enrichment  for  sub- 
sequent determination  of  total  (soluble)  metal  by 
graphite-furnace  atomic  absorption  spectrometry 
Calibration  with  standard  solutions  can  be  used, 
which  has  advantages  over  the  method  of  standard 
additions.  (Miller-PTT) 
W89-11394 


TRACE  METAL  CONTENTS  IN  CERTIFIED 
REFERENCE  SEDIMENTS  DETERMINED  BY 
NITRIC  ACID  DIGESTION  AND  ATOMIC  AB- 
SORPTION SPECTROMETRY. 

National  Inst,  of  Oceanography,  Haifa  (Israel). 
B.  S.  Krumgalz,  and  G.  Fainshtein. 
Analytica  Chimica  Acta  ACACAM,  Vol.  218,  No 
2,  p  335-340,  March  1989.  2  tab,  18  ref. 

Descriptors:  'Trace  metals,  'Cadmium,  'Copper 
Lead,  'Zinc,  'Iron,  'Pollutant  identification,  Sep- 
aration techniques,  Heavy  metals,  Leaching, 
Atomic  absorption  spectrophotometry,  Marine 
sediments,  Fluvial  sediments. 


The  trace  metal  (cadmium,  copper,  lead,  zinc,  iron) 
contents  of  certified  reference  sediments  (BCSS-1, 
MESS-1,  SRM  1645  river  sediments  and  SRM 
1646  estuarine  sediment)  were  determined  by  nitric 
acid  digestion  at  140  C  without  silicate  lattice 
dissolution.  All  the  metals  studied  except  iron  were 
completely  recovered  by  this  digestion  method  as 
au  W™  by  atomlc  absorption  spectrophotometry. 
About  20%  of  the  iron  was  incorporated  into  the 
silicate  lattice  and  was  not  dissolved  by  the  nitric 
acid  digestion.  The  certified  values  for  iron  can  be 
used  only  for  procedures  involving  complete  sedi- 
ment dissolution.  The  trace  metal  contents  in  SRM 
1645  were  also  examined  by  using  the  hydroxylam- 
momum  chloride/acetic  acid  leaching  procedure 
The  results  show  that  this  extraction  method  re- 
covers only  different  portions  of  the  trace  metals 
bound  to  various  phases  of  a  particulate  sediment 
(Geiger-PTT) 
W89- 11402 


OF      COPPER      IN      FRESH 


SPECIATION 
WATERS. 

Nagoya  Univ.   (Japan).   Faculty  of  Engineering. 
T.  Miwa,  M.  Murakami,  and  A.  Mizuike 
Analytica  Chimica  Acta  ACACAM,  Vol.  219  No 
1,  p  1-8,  April  1989.  3  fig,  4  tab,  10  ref. 

Descriptors:  'Water  chemistry,  'Speciation  'Pol- 
lutant identification,  'Water  analysis,  'Copper 
•Particulate  matter,  'Sorption,  Rivers,  Chelating 
agents,  Ion  exchange,  Cations,  Atomic  absorption 
spectrophotometry. 

The  cations  and  readily  dissociable  complexes  of 
copper  were  separated  from  copper  adsorbed  on 
inorganic  and  organic  particulate  species  in  river 
and  pond  waters  by  selective  sorption  on  a  strong- 
acid  cation-exchange  resin,  AG50W-X12,  and  a 
chelating  resin,  Chelex-100,  for  graphite-furnace 
atomic  absorption  spectrometry.  The  sorption  be- 
havior after  the  pH  change  and  removal  of  carbon 
dioxide  suggests  that  the  dominant  low-molecular- 
weight  copper  species  in  river  waters  are  neutral 
CuC03  and  Cu(++)  ions  for  Chelex-100  and 
CuC03  and  Cu(++)  for  AG50W-X12.  The  mi- 
croreticular  resins  AG50W-X12  and  Chelex-100 
absorbed  none  of  the  negatively  charged  colloidal 
aggregates  prevalent  in  freshwaters  (humic  sub- 
stances/hydrated  iron  (III)  oxide/kaolin,  hydrated 
iron  (III)  oxide/kaolin,  and  hydrated  iron  (III) 
oxide/silica).  (Geiger-PTT) 
W89- 11403 


IDENTIFICATION  AND  QUANTIFICATION 
OF  P-CHLOROBENZENESULFONIC  ACID  IN 
GROUNDWATER. 

National     Enforcement     Investigations     Center 

Denver,  CO. 

D.  S.  Kendall. 

Analytica  Chimica  Acta  ACACAM,  Vol.  219  No 

1,  p  165-169,  April  1989.  1  tab,  8  ref. 

Descriptors:  'Water  pollution  sources,  'Organic 
compounds,  'Groundwater  pollution,  'Infrared 
spectroscopy,  'Pollutant  identification,  Organic 
carbon,  Chromatography,  Hazardous  waste  dispos- 
al,  Waste   identification,   Organic   wastes,   DDT. 

Infrared  spectra  of  various  extracts  were  used  to 
identify  p-chlorobenzenesulfonic  acid  (a  by-prod- 
uct of  DDT  production)  in  groundwater  from  the 
Stnngfellow  hazardous  waste  disposal  site  in 
Southern  California.  A  reversed-phase  ion-pair 
liquid  chromatographic  method  was  developed  to 
quantify  the  compound.  p-Chlorobenzenesulfonic 
acid  was  determined  to  be  the  predominant  organ- 
ic species  in  the  groundwater,  comprising  as  much 
as  50%  of  the  organic  carbon.  Liquid  chromatog- 
raphy gave  accurate  quantification,  as  shown  by 
recoveries  of  spiked  amounts,  and  good  precision. 
For  15  laboratory  and  field  samples  containing  4.6- 
3200  milligrams/liter,  relative  standard  deviations 
(n  +  3)  ranged  from  0.6%  (at  3200  milligrams/liter) 
to  7.6%  (at  1900  milligrams/liter)  with  an  average 
value  of  4.6  +  or  -  2.1%.  (Geiger-PTT) 
W89-11404  ' 


ELECTRON  MICROPROBE  INVESTIGATION 
OF  THE  CHEMISTRY  OF  FERROMANGAN- 


wJL£PATINGS  ON  FRESHWATER  SEDI- 
MENTS, 

Cambridge  Univ.  (England).  Dept.  of  Earth  Sci- 
ences. 
A.  Buckley. 

Geochimica  et  Cosmochimica  Acta  GCACAK 
Vol.  53,  No.  1,  p  115-124,  January  1989.  7  fig  2 
tab,  51  ref. 

Descriptors:  'Pollutant  identification,  'Water 
chemistry,  'Geochemistry,  'Manganese,  'Iron 
Fluvial  sediments,  'Aluminum,  Cobalt,  Copper' 
Zinc,  Barium,  Cesium,  Phosphorus,  Lead,  Intersti- 
tial water,  Streams,  Adsorption. 

Manganese-iron  coatings  on  clasts  collected  from  a 
number  of  streams  in  the  United  Kingdom,  drain- 
ing a  variety  of  lithologies,  have  been  analyzed  by 
electron   microprobe.   It   was  shown   that   Al,   in 
addition  to  Mn  and  Fe,  is  a  major  constituent  of 
such  coatings,  which  are  considered  to  be  typical 
of  those  formed  in  freshwater  systems.  Little  of  the 
a  uminum  is  held  in  alumino-silicates.  The  minor 
element  content  of  the  samples  varies  from  site  to 
site  but  the  Mn-rich  material  shows  an  association 
of  one  or  more  of  the  elements  Co,  Cu,  Zn,  Ba  and 
Ce.  Similarly,  P  is  associated  with  Fe-rich  material 
Evidence  for  the  derivation  of  metals  from  multi- 
ple sources  is  provided  by  the  bimodal  major  ele- 
ment/minor element  ratios  from  individual  sites 
and  differing  major  element  compositions  of  high 
Zn  and  high  Ba  samples  from  one  site;  demonstrat- 
ing that  both  stream  and  pore  waters  made  signifi- 
cant contributions  to  the  minor  element  content  of 
the  coatings.  These  factors  have  also  affected  the 
Al  content  of  the  material.  In  addition  to  phases 
dominated  by  Mn,  Fe  and  Al,  distinct  authigenic 
Pb-Mn  and  Zn-Mn  phases  were  found  at  two  light- 
ly mineralized  localities.  The  occurrence  of  such 
phases,  needs  to  be  evaluated  in  future  sediment 
geochemical  studies,  especially  work  based  on  par- 
tial extraction  techniques  in  geochemical  explora- 
tion, pollution  monitoring  and  sediment  diagenesis. 
Similarly,  the  observed  non-linearity  of  metal/Mn 
ratios  may  have  an  important  bearing  on  such 
work.  (Author's  abstract) 
W89- 11406 


DISSOLVED  ORGANIC  COPPER  ISOLATED 
BY  C18  REVERSE-PHASE  EXTRACTION  IN 
AN  ANOXIC  BASIN  LOCATED  IN  THE  PET- 
TAQUAMSCUTT  RIVER  ESTUARY. 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

G.  L.  Mills,  G.  S.  Douglas,  and  J.  G.  Quinn. 

Marine  Chemistry  MRCHBD,  Vol.  26,  No   3    p 

277-288,  April  1989.  4  fig,  1  tab,  23  ref.  NSF  Grant 

OCE-8200150.  DOE  Contract  DE-AC09-76SR00- 

819. 

Descriptors:  'Water  chemistry,  'Geochemistry 
'Estuaries,  'Copper,  'Dissolved  solids,  'Rhode 
Island,  Particulate  matter,  Organic  matter.  High 
performance  liquid  chromatography,  Sulfides,  Re- 
verse-phase extraction. 

The  upper  region  of  the  Pettaquamscutt  River, 
Rhode  Island,  is  a  fjord-type  estuary  with  two 
deep  basins  separated  by  a  shallow  sill.  The  water 
column  in  these  basins  remains  stable  for  periods  of 
several  years  with  only  partial  mixing  occurring. 
Dissolved  organic  copper  isolated  by  C18  reverse- 
phase  extraction  was  determined  in  the  uppermost 
basin;  these  values  ranged  from  0.29  micrograms/ 
kg  in  the  oxic  surface  waters  to  <0.001  micro- 
gramsAg  in  the  deeper  anoxic  waters.  Total  dis- 
solved and  particulate  copper  concentrations 
ranged  from  0.53  to  0.13  micrograms/kg  and  0.46 
to  <0.03  microgramsAg,  respectively.  Dissolved 
concentrations  were  highest  at  the  surface  while 
particulate  copper  values  were  greatest  in  the  su- 
boxic  deeper  waters.  Organically  bound  copper 
accounted  for  42-60%  of  the  total  dissolved  copper 
in  the  oxic  surface  waters;  however,  these  values 
progressively  decreased  to  <1%  through  the 
redox  transition  zone.  Chromatographic  profiles  of 
isolated  dissolved  organic  matter  were  obtained 
using  high-performance  liquid  chromatography. 
These  profiles  indicate  that  dissolved  organic 
matter  (DOM),  which  complexes  copper  in  oxic 
waters,  is  present  in  the  suboxic  region.  However, 
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binding  of  copper  by  this  fraction  of  DOM  is 
reduced  or  eliminated  by  competition  with  dis- 
solved sulfide  complexes.  (Author's  abstract) 
W89-11426 

EVALUATION  OF  HENRY'S  CONSTANT  FOR 
H2S  IN  WATER  AND  SEWAGE  EFFLUENTS. 

Kuwait  Univ.,  Safat.  Dept.  of  Chemical  Engineer- 
ing. 

A.  A.  Al-Haddad,  M.  S.  E.  Abdo,  and  S.  A. 
Abdul-Wahab. 

Journal  of  Environmental  Science  and  Health 
JESEDU,  Vol.  24A,  No.  3,  p  207-227,  April  1989. 
4  fig,  4  tab,  13ref. 

Descriptors:  *Henrys  constant,  *Hydrogen  sulfide, 
♦Wastewater  treatment,  'Temperature  effects,  Dis- 
tilled water,  Hydrogen  ion  concentration,  Flow 
rates,  Alkalinity. 

An  experimental  set-up  involving  measurement  of 
the  H2S  concentration  in  the  gas  phase  while  being 
stripped  isothermically  from  solution  at  a  known 
nitrogen  gas  flow  rate  was  used  to  evaluate 
Henry's  constant  (H)  of  H2S  in  distilled  water  and 
one  of  the  sewage  treatment  plants  in  Kuwait.  H2S 
concentration  in  the  gas  phase  was  monitored 
using  a  Riken  HS-7  gas  detector  fitted  with  digital 
read-out  and  printer  which  is  designed  to  measure 
the  presence  of  H2S  in  parts  per  million  (volumet- 
ric ppm).  Calculated  values  of  (H)  f°r  H2S  in 
distilled  water  were  found  to  agree  with  published 
works.  For  sewage,  (H)  was  found  to  have  a  mean 
value  of  601  atm/mole  fraction  for  a  temperature 
range  of  20  C  to  40  C.  Factors  affecting  the  value 
of  (H)  in  sewage  were:  initial  concentration,  flow 
rate  of  stripping  fluid,  pH,  and  pK.  The  rate  of  rise 
and  decline  in  concentration  of  H2S  in  the  gas 
phase  for  the  sewage  was  much  lower  than  that  for 
the  distilled  water  at  all  temperatures.  At  the  same 
initial  liquid  concentrations  of  H2S,  sewage  sam- 
ples exhibited  lower  H2S  concentrations  in  the  gas 
phase  at  high  temperature  compared  to  those  with 
distilled  water.  This  may  be  attributed  to  the  alka- 
linity of  sewage  and  its  buffering  capacity.  The 
peak  of  H2S  at  20  C  was  higher  (12  ppm)  com- 
pared to  that  at  30  C  (10.5  ppm).  The  value  of  the 
peak  at  40  C  was  7.5  ppm  which  is  much  lower 
than  those  found  at  20  and  30  C.  (Geiger-PTT) 
W89-11427 

DETERMINATION  OF  PHENOLIC  POLLUT- 
ANTS IN  WATER  USING  PERMEATION  SAM- 
PLING. 

Akron  Univ.,  OH.  Dept.  of  Chemistry. 

G.  Z.  Zhang,  and  J.  K.  Hardy. 

Journal    of   Environmental    Science    and    Health 

JESEDU,  Vol.  24A,  No.  3,  p  279-295,  April  1989. 

5  fig,  5  tab,  13  ref. 

Descriptors:  *Phenols,  *Pollutant  identification, 
*Gas  chromatography,  *Membrane  processes, 
Monitoring,  Permeability,  Separation  techniques, 
Desorption. 

A  passive  sampling  technique  for  the  determina- 
tion of  time-weighted-average  concentrations  of 
phenolic  priority  pollutants  in  water  is  described. 
Phenols  permeate  a  silicone  polycarbonate  mem- 
brane and  are  collected  on  a  polymeric  adsorbent. 
For  high  concentration  ranges,  phenols  are  ad- 
sorbed on  the  XAD-7  resin  and  then  desorbed  with 
acetonitrile.  Low  ppb  concentrations  of  phenols 
are  analyzed  by  collection  on  Tenax-TA  followed 
by  thermal  desorption.  Separation  and  quantifica- 
tion is  achieved  by  capillary  column  gas  chroma- 
tography using  a  flame  ionization  detector.  A 
linear  relationship  between  the  amount  of  phenols 
collected  and  the  products  of  the  exposure  time 
and  phenolic  concentrations  over  the  range  of  5 
ppb-20  ppm  have  been  determined.  Temperature 
and  solution  pH  affect  permeation  rates  of  the 
phenols.  The  sampling  method  is  simple,  inexpen- 
sive and  suitable  for  multilocation  monitoring. 
(Author's  abstract) 
W89-11430 

CLONED  RAINBOW  TROUT  LIVER  P(l)450 
COMPLEMENTARY  DNA  AS  A  POTENTIAL 
ENVIRONMENTAL  MONITOR. 


Medical    Coll.    of   Wisconsin,    Inc.,    Milwaukee. 

Dept.  of  Pharmacology  and  Toxicology. 

M.  L.  Haasch,  P.  J.  Wejksnora,  J.  J.  Stegeman,  and 

J.  J.  Lech. 

Toxicology  and  Applied  Pharmacology  TXAPA9, 

Vol  98,  No.  2,  p  362-368,  April  1989.  1  fig,  1  tab, 

35  ref.  NIH  Grant  ES01080.  Core  Center  Grant 

ES01985. 

Descriptors:  "Trout,  *DNA,  'Water  pollution  ef- 
fects, *Monitoring,  *Bioindicators,  Liver,  Water 
quality,  RNA,  Turtles,  Reptiles,  Rats. 

A  technique  is  proposed  for  the  biological  moni- 
toring of  pollutants  in  aquatic  environments  by  use 
of  a  complementary  DNA  (cDNA)  probe.  The 
induction  of  hepatic  cytochrome  P(l)450  mRNA 
has  been  investigated  utilizing  pfP(l)450-3',  a  3- 
specific  1.5  kb  cDNA  clone  derived  from  3-meth- 
ylcholanthrene-inducible  mRNA  of  rainbow  trout. 
A  time  course  of  induction  of  both  the  hybndiza- 
ble  mRNA  and  hepatic  monooxygenase  catalytic 
activity  in  rainbow  trout  with  a  known  inducer  in 
fish,  beta-naphthoflavone,  was  studied.  The  cDNA 
probe  was  also  shown  to  hybridize  with  induced 
mRNA  of  brook  trout,  scup,  garter  snake,  painted 
turtle,  and  rat  demonstrating  the  suitability  of  the 
probe  for  examining  induction  of  mRNA  in  vari- 
ous species.  The  results  of  these  experiments  sug- 
gest that  the  cDNA  probe  may  be  useful  as  a 
biological  monitoring  tool  for  determining  the 
presence  and  effects  of  chemical  pollutants  which 
are  inducers  of  hepatic  microsomal  monooxygen- 
ase activity.  The  probe  may  have  the1  potential  to 
be  applied  as  an  early  warning  system  in  the  moni- 
toring of  water  quality.  (Author's  abstract) 
W89-11431 

DETERMINATION  OF  ORGANOPHOSPHOR- 
OUS COMPOUNDS  AND  CARBAMATES  BY 
THEIR  INHIBITION  OF  CHOLINESTERASE. 
PART  1-  INHIBITION  VALUES  ON  IMMOBI- 
LIZED CHOLINESTERASE  (BESTIMMUNG 
VON  PHOSPHORPESTIZIDEN  UND  INSEKTI- 
ZIDEN  CARBAMATEN  MITTELS  CHOLINES- 
TERASEHEMMUNG). 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 

gie. 

P  Herzspring,  L.  Weil,  and  K.  E.  Quentin. 
Zeitschrift  fuer  Wasser-und  Abwasser  Forschung 
ZWABAQ,  Vol.  22,  No.  2,  p  67-72,  April  1989.  1 
fig,  4  tab,  8  ref.  English  summary. 

Descriptors:  *Water  analysis,  'Pesticides,  "Organ- 
ophosphorus  pesticides,  "Carbamate  pesticides, 
"Cholinesterase,  "Insecticides,  "Pollutant  identifi- 
cation, Phosphates,  Water  pollution  effects,  Drink- 
ing water. 

Twenty-two  organophosphorus  compounds  and  12 
carbamates  were  selected  for  determination  of 
their  inhibition  values  (rate  constants  ki)  on  immo- 
bilized acetylcholinesterase  and  butyrylcholinester- 
ase.  It  was  found  that  the  inhibition  values  vary 
over  a  large  range.  Acetylcholinesterase  is  more 
strongly  inhibited  by  dimethoxyorganophosphates 
and  N-methylcarbamates  than  butyrylchohnester- 
ase.  On  the  other  hand,  diethoxyorganophosphates 
and  N-dimethylcarbamates  inhibit  butyrylchohnes- 
terase  more  strongly  than  acetylcholinesterase.  If 
several  insecticide  compounds  are  present  in  water, 
the  inhibition  of  cholinesterase  is  not  a  function  of 
the  sum  of  mass  concentration  of  the  individual 
compounds.  It  is  only  possible  to  determine  the 
sum  of  inhibition  as  an  equivalent  of  paraoxon.  The 
German  ordinance  of  drinking  water  1989,  on  the 
other  hand,  proposes  500  ng/L  as  a  limit  for  the 
sum  of  mass  concentration  of  all  pesticides  in 
water.  (Author's  abstract) 
W89- 11434 

BIOTEST  TO  DETERMINE  HERBICIDES  IN 
WATER:  METHODS  AND  FIRST  RESULTS 
(BIOTEST  ALS  SUMMENPARAMETER  ZUR 
BESTIMMUNG  VON  HERBIZIDEN  IM 
WASSER:  METHODISCHE  GRUNDLAGEN). 
Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 

G.  M.  Zimmermann,  L.  Weil,  P.  Herzsprung,  and 


K.  E.  Quentin. 

Zeitschrift  fuer  Wasser-und  Abwasser  Forschung 
ZWABAQ,  Vol.  22,  No.  2,  p  73-77,  April  1989.  5 
fig,  2  tab,  15  ref.  English  summary. 

Descriptors:  "Pesticides,  "Triazine  pesticides, 
"Pollutant  identification,  "Photosynthesis,  "Drink- 
ing water,  "Water  analysis,  Bioassay,  Herbicides. 

The  effect  of  herbicides  in  potable  water  on  photo- 
synthetic  electron  transport  and  on  photosynthesis 
was  tested  using  isolated  chloroplasts  of  Spinacia 
oleracea  (Spinat).  The  inhibitory  molecule  de- 
creases the  light-dependent  oxygen  evolution. 
Some  triazine  herbicides  and  some  of  water  exist- 
ent substances  were  tested.  It  is  possible  to  deter- 
mine atrazine  in  a  concentration  of  10  micrograms/ 
liter  without  any  enrichment,  although  an  enrich- 
ment of  100  is  possible.  With  this  biotest  it  is 
possible  to  determine  herbicides  within  the  limits 
of  compliance  with  the  ordinance  of  drinking 
water.  (Author's  abstract) 
W89-11435 

ENZYME  IMMUNOASSAYS  FOR  THE  DE- 
TERMINATION OF  PESTICIDES  IN  WATER 
(ENZYMINNUNOASSAYS  ZUR  BESTIM- 
MUNG VON  PFLANZENSCHUTZMITTELN 
IM  WASSER). 

Technische  Univ.  Muenchen,  Freising  (Germany, 
F.R.).  Lehrstuhl  fuer  Botanik. 
B.  Hock. 

Zeitschrift  fuer  Wasser-und  Abwasser  Forschung 
ZWABAQ,  Vol.  22,  No.  2,  p  78-84,  April  1989.  9 
fig,  16  ref.  English  summary. 

Descriptors:  "Pesticides,  "Enzymes,  "Bioassay, 
"Drinking  water,  "Pollutant  identification,  Anti- 
bodies, Herbicides,  Atrazine,  Triazine  pesticides, 
Water  analysis,  Sensitivity  analysis. 

The  specificity  of  serological  reactions  and  the 
affinity  of  antibodies  to  suitable  ligands  can  be 
exploited  in  the  area  of  drinking  water  analysis. 
Enzyme  immunoassays  are  of  special  importance 
for  the  detection  of  pesticides,  which  at  present, 
raise  severe  problems  in  the  analysis  of  drinking 
water.  The  general  principle  of  the  immunoassay  is 
explained  and  the  applications  of  homogeneous 
and  heterogeneous  enzyme  immunoassays  are  de- 
scribed. The  critical  factors  for  the  construction  of 
an  enzyme  immunoassay  are  examined.  The  affini- 
ty of  antibodies  to  a  pesticide,  the  applied  concen- 
trations of  the  antibody  and  the  enzyme  tracer 
determine  the  detection  limit  and  the  sensitivity  of 
the  assays.  The  specificity  is  assayed  by  the  cross 
reactivities  of  analogues.  The  determination  of 
atrazine  is  given  as  an  example.  The  simple  per- 
formance, the  high  number  of  assays  per  unit  of 
time,  and  the  relatively  low  costs  justify  the  use  of 
enzyme  immunoassays  in  drinking  water  analysis. 
(Author's  abstract) 
W89- 11436 

BIOSENSORS  FOR  WATER  AND 

WASTEWATER  ANALYSIS  (BIOSENSOREN 
ZUR  ANALYTIK  VON  WASSER  UND  AB- 
WASSER). 

Gesellschaft    fuer    Biotechnologische    Forschung 

m.b.H,  Brunswick  (Germany,  F.R.). 

R.  Kindervater,  and  R.  D.  Schmid. 

Zeitschrift  fuer  Wassr-und  Abwasser  Forschung 

ZWABAQ,  Vol.  22,  No.  2,  p  84-90,  April  1989.  7 

fig,  7  tab,  49  ref.  English  summary. 

Descriptors:  "Bioindicators,  "Bioassay,  "Pesticides, 
"Pollutant  identification,  "Water  analysis,  Bio- 
chemical oxygen  demand,  Herbicides,  Organic 
compounds,  Wastewater  analysis. 

Biosensors  (biomonitoring  devices  consisting  of  a 
biocatalytic  entity  closely  linked  to  a  transducer) 
have  been  widely  described  during  the  past  two 
decades.  However,  examples  for  the  application  of 
biosensors  to  water  and  wastewater  analysis  are 
scarce.  Recently,  biosensor  concepts  have  been 
introduced  for:  measurement  of  inorganic  and  or- 
ganic environmental  chemicals;  for  the  determina- 
tion of  BOD;  and  for  the  detection  of  herbicides 
and  mutagens.  The  latter  use  is  reviewed  for  or- 
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ganophosphorus  pesticides,  carbamates,  metals,  or- 
ganic   compounds,    and    herbicides    in    drinking 
water.  (Author's  abstract) 
W89- 11437 


DETECTABILITY  OF  ACID  PRODUCING  RE- 
ACTIONS IN  NATURAL  CLOUDS. 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 
T.  J.  Kelly,  S.  E.  Schwartz,  and  P.  H.  Daum. 
Atmospheric  Environment  ATENBP,  Vol.  23  No 
3,  p  569-583,  March  1989.  3  fig,  4  tab,  66  ref.  U.S 
Dept.  of  Energy  Contract  DE-AC02-76CHOOoi6. 

Descriptors:  'Pollutant  identification,  *Clouds, 
*Acid  rain,  *Chemistry  of  precipitation,  Precipita- 
tion, Sulfur  dioxide,  Nitrites,  Oxidation,  Sulfur, 
Nitrogen,  Fog,  Chemical  reactions,  Cloud  liquid 
water. 

Oxidation  reactions  of  S02  and  N02  in  clouds  are 
considered  important  atmospheric  acid  formation 
processes.  Therefore,  the  feasibility  of  detecting 
the  occurrence  of  these  oxidation  reactions  in  natu- 
ral clouds  by  means  of  field  measurements  has  been 
evaluated.  This  evaluation  was  performed  by  cal- 
culating the  changes  expected  in  reagent  and  prod- 
uct concentrations  resulting  from  these  reactions  in 
representative  cloud  types,  and  comparing  those 
changes  with  concentration  differences  detectable 
by  available  analytical  methods  in  the  context  of 
typical  atmospheric  variability.  Four  in-cloud  oxi- 
dation reactions  are  considered:  aqueous-phase  re- 
actions of  S02  with  03  and  H202,  and  gas-phase 
reactions  of  N02  with  OH  radical  and  with  03, 
the  latter  leading  to  acid  formation  by  reaction  of 
N205  with  cloud  liquid  water.  The  cloud  types 
considered  are  fog,  stratus  cumulus  and  mountain 
lee  wave.  This  evaluation  indicates  that  oxidation 
of  S02  by  H202  should  be  detectable  in  a  wide 
variety  of  cloud  conditions,  but  that  oxidation  of 
S02  by  03  is  unlikely  to  be  detected  by  field 
measurements.  Oxidation  of  N02  may  be  detecta- 
ble in  fog  and  stratus  clouds,  which  provide  long 
in-cloud  residence  times.  The  results  of  this  evalua- 
tion are  consistent  with  the  results  of  field  studies 
which  have  attempted  to  observe  the  occurrence 
of  acid  producing  reactions  in  natural  clouds.  Ef- 
forts to  directly  measure  the  decrease  in  reagents 
or  increase  in  products  in  natural  clouds  have 
usually  provided  no  evidence  for  reaction,  and 
many  studies  have  not  included  measurements  of  a 
sufficient  number  of  species  to  confirm  S04(2-) 
and  N03(-),  at  estimated  rates  consistent  with  the 
reactions  considered  here.  (White-Reimer-PTT) 
W89-11451  ; 


ZOOPLANKTON  BIOINDICATION  SYSTEM 
FOR  THE  MATSALU  BAY:  A  PROBABILISTIC 
APPROACH, 

For  primary  bibliographic  entry  see  Field  7B 
W89- 11461 


APPRAISAL  OF  THE  EFFICACY  OF  PRE-EN- 
RICHMENT  FOR  THE  ISOLATION  OF  CAM- 
PYLOBACTER JEJUNJI  FROM  WATER  AND 
FOOD, 

Area  Public  Health  Lab.,  Exeter  (England). 

T.  J.  Humphrey. 

Journal  of  Applied  Bacteriology  JABAA4    Vol 

66,  No.  2,  p  119-126,  July  1988.  3  fig,  3  tab,  19  ref. 

Descriptors:  'Separation  techniques,  'Biological 
samples,  'Pathogenic  bacteria,  'Contamination, 
•Campylobacter,  'Food  processing  industry, 
Food-processing  wastes,  Human  pathology,  Isola- 
tion, Enrichment,  Enteric  bacteria,  Toxicity,  Cul- 
turing  techniques. 

Two  wild  type  strains,  B  and  F,  of  Campylobacter 
jejunji  isolated  from  human  cases  of  enteritis  using 
established  media  and  techniques,  and  which  had 
been  shown  to  differ  in  their  response  to  high  or 
low  temperatures,  were  used  in  the  experiments.  In 
addition,  samples  of  broUer  chicken  skin  and  scald 
tank  water  were  obtained  from  a  local  chicken 
processing  factory,  and  were  either  examined  im- 
mediately or  subjected  to  a  series  of  treatments. 
Differences  in  growth  patterns  were  analyzed, 
where  appropriate,  using  paired  t  or  chi-squared 


tests.  Cells  of  C.  jejuni  exposed  to  heating  or 
freezing  were  progressively  less  able  to  grow  at  43 
C,  particularly  on  selective  media.  This  influenced 
the  recovery  of  damaged  cells  from  naturally  and 
artificially  contaminated  samples.  With  broth  cul- 
ture the  isolation  rate  could  be  increased  by  pre- 
enrichment  in  basal  or  selective  media  at  37  C  for  4 
h.  With  membrane  filtration  or  surface  plating 
techniques  the  inclusion  of  agents  that  quench 
toxic  derivatives  of  oxygen  was  more  important 
(White-Reimer-PTT) 
W89- 11464 


DETERMINATION  OF  METHYL  YELLOW 
SUDAN  I  AND  SUDAN  II  IN  WATER  BY  HIGH 
PERFORMANCE  LIQUID  CHROMATOGRA- 
PHY. 

Fukuoka  Environmental  Research  Center  (Japan) 
M.  Nagase,  Y.  Osaki,  and  T.  Matsueda. 
Journal  of  Chromatography  JOCRAM,  Vol   465 
No.  2,  p  434-437,  March  1989.  1  tab,  5  ref. 

Descriptors:  'Carcinogens,  'Dyes,  'Pollutant 
identification,  'Liquid  chromatography,  Solvents 
Methyl  yellow,  Sudan  I,  Sudan  II,  Distillation,' 
Extraction,  Separation  techniques,  Condensers, 
Variation  coefficient,  Detection  limits. 

Methyl  Yellow,  Sudan  I,  and  Sudan  II  are  used  as 
dyes  in  gasoline,  shoe  polish,  special  inks,  and 
plastics.  However,  Methyl  Yellow  has  been  report- 
ed to  be  a  carcinogen.  If  these  dyes  are  present  in 
the  environment,  they  would  be  released  slowly 
into  river  and  sea  waters,  due  to  their  limited 
solubility  in  water.  Therefore,  a  microanalytical 
method  is  required  to  detect  these  dyes  in  environ- 
mental waters.  First,  an  examination  was  conduct- 
ed to  establish  the  most  suitable  pH  for  distillation 
and  the  most  suitable  distillate  volume.  Constant 
recoveries  were  obtained  for  distillate  volumes  of 
400-450  ml  and  pH  ranges  of  5-13  for  Methyl 
Yellow,  1-11  for  Sudan  I,  and  1-13  for  Sudan  II. 
The  addition  of  2-5  ml  of  hexane  for  extraction 
resulted  in  recoveries  of  over  90%.  Over  90%  of 
the  residua]  dyes  in  the  water-cooled  condenser, 
the  funnelled  adapter  and  the  measuring  cylinder 
could  be  recovered  by  washing  with  0-100  ml  of 
acetone.  Recoveries  from  river  and  sea  waters 
were  over  87.5%  with  coefficients  of  variation 
below  5%.  The  detection  limits  for  a  500  ml  water 
sample  were  0.2  microg/L  for  Methyl  Yellow  and 
Sudan  I  and  0.3%  microg/L  for  Sudan  II.  (White- 
Reimer-PTT) 
W89- 11469 


SOLUTIONS  TO  PROBLEMS  IN  ENUMERAT- 
ING SEDIMENT  BACTERIA  BY  DIRECT 
COUNTS. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

M.  Schallenberg,  J.  Kalff,  and  J.  B.  Rasmussen. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  5,  p  1214-1219,  May  1989 
5  fig,  3  tab,  18  ref. 

Descriptors:  'Bacterial  analysis,  'Bacteria,  'Sedi- 
ments, Microbiological  studies,  Sampling,  Turbidi- 
ty, Organic  matter. 

The  effect  of  different  sediment  types  on  the  stain- 
ing effectiveness  of  the  fluorochrome  DAPI  (4'-6- 
diamidino-2-phenylindole  dihydrochloride)  over  a 
wide  range  of  concentrations  and  on  the  masking 
effect  of  sediment  particles  on  DAPI-stained  bacte- 
ria was  studied.  Sediment  type  greatly  affects  the 
staining  efficiency  of  DAPI,  and  most  published 
studies  seem  to  have  underestimated  bacterial 
abundances  by  using  suboptimal  concentrations  of 
the  fluorochrome.  By  using  a  measure  of  turbidity 
(A  sub  750)  to  indicate  masking  and  the  quartz- 
corrected  water  content  as  a  measure  of  the  initial 
(in  situ)  dilution  of  each  sediment  type,  it  becomes 
possible  to  show  a  linear  relationship  between 
masking  and  the  integrated  (initial  x  experimental) 
dilution  of  various  sediments.  This  relationship 
allows  the  development  of  a  correction  procedure 
for  masking  which  makes  accurate  and  unbiased 
counts  possible.  Data  so  obtained  show  a  strong 
relationship  between  bacteria  (cells  per  milliliter  of 
fresh  sediment)  and  sediment  organic  matter 
(grams  (dry  weight)  per  milliliter  of  fresh  sedi- 


ment), one  that  is  not  discernible  without  the  cor- 
rection. The  proposed  method  of  staining  and  cor- 
rection for  sediment  masking  provides  the  basis  for 
a  standardized  interpretation  of  sediment  bacterial 
counts.  (Doria-PTT) 
W89-11509 


PHYTOPLANKTON  POPULATION  DENSITY 
AND  VOLUME  AS  INDICATORS  OF  EU- 
TROPHICATION  IN  THE  EASTERN  PART  OF 
THE  ADRIATIC  SEA. 

Biological  Inst.,  Dubrovnik  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  2L 
W89-11555 


PARTITION  OF  TRACE  METALS  BETWEEN 
DISSOLVED  AND  PARTICULATE  PHASES  IN 
EUROPEAN  COASTAL  WATERS:  A  COMPI- 
LATION  OF  FIELD  DATA  AND  COMPARISON 
WITH  LABORATORY  STUDIES, 
Marine  Lab.,  Aberdeen  (Scotland). 
P.  W.  Balls. 

Netherlands  Journal  of  Sea  Research  NFSRBA 
Vol.  23,  No.  1,  p  7-14,  February  1989.  1  fig,  3  tab,' 
58  ref. 

Descriptors:  'Pollutant  identification,  'Trace 
metals,  'Heavy  metals,  'Coastal  waters,  Partition 
coefficients,  Suspended  solids,  Laboratory  analy- 
ses,  Field  data,   Isotopic  tracers,   Water  quality. 

The  recent  literature  on  trace  metal  distributions  in 
water  and  suspended  particulates  has  been  exam- 
ined and  partition  coefficients  calculated.  Howev- 
er, since  most  surveys  do  not  determine  trace 
metals  in  both  phases  and  record  the  suspended 
solids  loading,  these  calculations  are  limited.  The 
results  indicate  that  for  most  metals  the  partition 
coefficient  is  dependent  on  solids  loading.  This 
finding  is  in  agreement  with  previous  laboratory 
based  experiments.  However,  partition  coefficients 
from  the  field  are  generally  greater  than  those 
obtained  in  laboratory  experiments.  One  possible 
source  of  difference  is  that  the  chemical  techniques 
using  strong  acid  extract  metals  from  the  lattice  of 
particulates,  whereas  tracer  techniques  used  in  lab- 
oratory experiments  generally  run  for  insufficient 
time  to  incorporate  isotopes  into  such  sites.  It  was 
concluded  that  partition  coefficients  are  essential  in 
the  development  of  water  quality  models,  and  they 
may  also  be  used  to  assess  the  magnitude  of  future 
changes  in  total  metal  concentrations  on  the  dis- 
solved and  particulate  phases.  (White-Reimer- 
PTT) 
W89-11568 


ANALYSIS  OF  ALDEHYDES  IN  CLOUD--AND 
FOGWATER  SAMPLES  BY  HPLC  WITH  A 
POSTCOLUMN  REACTION  DETECTOR. 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Engineering  Lab.  of  Hydraulics  and  Water  Re- 
sources. 

M.  Igawa,  J.  W.  Munger,  and  M.  R.  Hoffmann. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  5,  p  556-561,  May  1989  7 
fig,  3  tab,  22  ref. 

Descriptors:  'Pollutant  identification,  'Chemistry 
of  precipitation,  'Air  pollution,  'Aldehydes,  'Fog, 
'Clouds,  'Chromatography,  Chemical  analysis, 
Liquid  chromatography,  Aliphatic  hydrocarbons. 

High-performance  liquid  chromatography  (HPCL) 
coupled  with  a  segmented-flow  analyzer  was  used 
for  the  analysis  of  aldehydes.  The  aldehydes, 
which  were  separated  on  a  reversed-phase  C18 
column,  were  derivatized  with  3-methyl-2-ben- 
zothiazolinone  hydrazone  (MBTH)  and  detected  at 
640  nm.  MBTH  reacts  readily  with  all  aliphatic 
aldehydes  to  form  MBTH  derivatives  with  high 
molar  absorptivities.  Aldehydes  below  1  microM 
can  be  easily  detected  by  this  method.  Because 
aldehydes  and  other  solutes  are  separated  by 
HPLC  before  derivatization,  free  aldehydes  are 
detected  without  interference.  Aldehydes  in  cloud- 
water  and  fogwater  samples  were  analyzed,  and 
formaldehyde,  acetaldehyde,  glyoxal,  and  meth- 
ylglyoxal  concentrations  were  determined.  Results 
obtained  with  the  MBTH  method  were  consistent 


SO 
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with  those  obtained  with  the  2,4-dinitrophenylhy- 
drazine  (DNPH)  method.  The  MBTH  method 
allows  for  the  rapid  determination  of  the  concen- 
tration of  free  aldehydes;  the  DNPH  method  will 
yield  similar  results,  although  the  procedure  is 
more  cumbersome  and  time  consuming.  Other  ad- 
vantages of  the  MBTH  method  include  the  genera- 
tion of  only  one  peak  for  one  dicarbonyl,  no  losses 
due  to  precipitation  during  analysis,  and  little  inter- 
ference from  other  components.  (Author's  ab- 
stract) 
W89-11619 


CONTAINER  ADSORPTION  OF  TRIBUTYL- 
TIN  CTBT)  COMPOUNDS:  IMPLICATIONS 
FOR  ENVHtONMENTAL  ANALYSIS. 

Warrnambool  Inst,  of  Advanced  Education  (Aus- 
tralia). Faculty  of  Applied  Science  and  Technolo- 
gy- 

R.  J.  Carter,  N.  J.  Turoczy,  and  A.  M.  Bond. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  5,  p  615-617,  May  1989.  2 
fig,  13  ref. 

Descriptors:  *Pollutant  identification,  'Organotins, 
♦Sample  preservation,  *Sampling,  *Pesticides,  Tri- 
butyltin,  Organotin  compounds,  Chemical  analysis, 
Atomic  absorption  spectrophotometry,  Polycar- 
bonate, Glass,  Perspex,  Polarographic  analysis. 

The  polarographic  response  of  tributyltin  (TBT)  as 
the  chloride  in  0.1  M  NH4N03  at  pH  5.3  was 
examined  in  a  number  of  cells  constructed  from 
materials  commonly  used  in  the  collection,  storage, 
and  analysis  of  environmental  samples.  The  re- 
sponse per  unit  concentration  was  greatest  with 
polycarbonate  and  least  with  Perspex.  This  change 
is  ascribed  to  significant  adsorption  of  TBT  onto 
the  polarographic  cell,  electrodes,  and  stirrer. 
Graphite  furnace  atomic  absorption  spectrometry 
(GFAAS)  was  used  to  confirm  the  relative  re- 
sponse for  polycarbonate,  glass,  and  Perspex.  Ad- 
sorption was  shown  to  take  place  on  glass  in  less 
than  1  min  after  mixing.  If  polarographic  methods 
are  to  be  used  for  determination  of  TBT,  then 
polycarbonate  electrodes  should  be  substituted  for 
the  usual  glass  system.  The  use  of  Perspex  cells, 
frequently  used  for  the  polaragraphic  determina- 
tion of  metal  ions,  is  not  recommended.  (Author's 
abstract) 
W89- 11624 


EVALUATION  OF  'LABILE'  METAL  IN  SEDI- 
MENTS BY  USE  OF  ION-EXCHANGE  RESINS. 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 
A.  Beveridge,  P.  Waller,  and  W.  F.  Pickering. 
Talanta  TLNTA2,  Vol.  36,  No.5,  p  535-542,  May 
1989.  6  tab,  14  ref. 

Descriptors:  'Pollutant  identification,  'Sediment- 
water  interfaces,  'Heavy  metals,  'Ion  exchange, 
Resins,  Hydrogen  exchangers,  Sodium  exchangers, 
Atomic  absorption  spectrophotometry. 

The  metal  content  of  a  series  of  contaminated 
sediments  has  been  determined  by  equilibrating 
ion-exchange  resins  of  different  types  (held  in 
porous  cages)  with  aqueous  suspensions  of  the 
sediments.  H(+)-form  exchangers  took  up  high 
proportions  of  the  Cu,  Pb,  Zn,  and  Cd  contents 
with  recoveries  depending  on  whether  the  acid 
functional  groups  were  strong.  Na(  +  )-form  ex- 
changers took  up  a  smaller,  loosely  bound,  labile 
fraction.  The  metal  ions  held  on  the  exchangers 
were  back-extracted  into  0.05  M  EDTA  and  deter- 
mined by  flame  atomic-absorption  spectrometry. 
Dissolution  of  sediment  components  led  to  the 
exchangers  also  taking  up  large  amounts  of  Ca, 
Mg,  Fe,  and  Al.  The  exchange-resin  technique 
provides  an  alternative  means  of  subdividing  the 
metal  content  of  sediments  into  different  'labile'  or 
'available'  fractions.  Possible  advantages  include 
minimal  re-adsorption  of  released  metal  ions  by  the 
sediment  phases,  retention  of  only  'labile'  species 
(ions  or  complexes),  and  a  transfer  mechanism 
which  may  resemble  the  action  of  plant  roots  more 
closely  than  chemical  extractant  processes  do.  (Au- 
thor's abstract) 
W89- 11628 


NORMAL-PHASE  HIGH-PERFORMANCE 

LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  PHENOLS. 

Moscow  State  Univ.  (USSR).  Dept.  of  Chemistry. 
S.  N.  Lanin,  and  Y.  S.  Nikitin. 
Talanta  TLNTA2,  Vol.  36,  No.5,  p  573-579,  May 
1989.  8  fig,  5  tab,  20  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Chemical  analysis,  'Phenols,  'Chromatogra- 
phy, Extraction,  Chemical  analysis. 

Normal-phase  high-performance  liquid  chromatog- 
raphy was  used  for  separation  of  phenol  and  its 
monoderivatives.  Multi-component  mixtures  of 
hexane  (non-polar  component)  with  butan-1-ol, 
chloroform,  butyl  bromide,  butyl  chloride  or 
diethyl  ether  (polar  additives)  were  used  as  selec- 
tive eluents.  Silica  gel  'Silasorb  600'  with  specific 
surface  area  of  about  600  sq  m/g  and  average 
particle  size  of  approximately  10  microm  was  used 
as  the  sorbent.  Phenol  and  the  o-,  m-,  p-isomers  of 
cresol  were  concentrated  by  extraction  with  n- 
butyl  acetate  from  aqueous  solutions.  The  data 
indicate  that  the  elution  time,  the  selectivity  and 
resolution  may  be  controlled  by  changing  the  com- 
position of  the  eluent.  In  addition,  the  nature  and 
composition  of  the  eluent  can  also  considerably 
affect  the  ultraviolet-detection  of  the  separated 
phenols.  The  eluent  composition  should  be  select- 
ed according  to  the  absorption  bands  of  the  eluent 
and  UV  sample  components,  to  ensure  that  the 
detector  wavelengths  correspond  to  the  maximum 
absorbance  for  the  sample  components.  The  results 
show  that  the  proposed  method  of  extractive  pre- 
concentration  followed  by  liquid  chromatography 
analysis  is  fast  and  reliable  for  the  determination  of 
phenols  and  their  isomers  in  aqueous  solution. 
(White-Reimer-PTT) 
W89-11629 


USE  OF  CAPILLARY  SUPERCRITICAL  FLUID 
CHROMATOGRAPHY  AND  MICROCOLUMN 
LIQUID  CHROMATOGRAPHY  FOR  THE  DE- 
TERMINATION OF  NONVOLATILE  ORGAN- 
ICS  IN  AQUEOUS  ENVIRONMENTAL  SAM- 
PLES. 

Indiana  Univ.  at  Bloomington.  Dept.  of  Chemistry. 
C.  Borra,  F.  Andreolini,  and  M.  Novotny. 
Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  11, 
p  1208-1210,  June  1,  1989.  3  fig,  31  ref. 

Descriptors:  'Pollutant  identification,  'Separation 
techniques,  'Organic  compounds,  'Chromatogra- 
phy, Chemical  analysis,  Detection  limits,  Capillary 
fluid  chromatography,  Liquid  chromatography, 
Groundwater,  Surface  water. 

A  large  spectrum  of  nonvolatile  trace  organics 
from  various  water  samples  was  preconcentrated 
for  the  subsequent  high-resolution  analysis.  The 
separations  involve  microcolumn  liquid  chroma- 
tography (LC)  with  ultra-violet  (UV)  detection  at 
230  nm  and  capillary  supercritical  fluid  chromatog- 
raphy with  flame  ionization  detection.  Water  sam- 
ples from  different  sources  showed  different  de- 
grees of  complexity.  Recoveries  at  part-per-billion 
levels,  between  60%  and  90%,  were  obtained  for 
model  solutes.  The  major  advantages  of  using  cap- 
illary LC  with  slurry-packed  columns  for  the  anal- 
ysis of  nonvolatile  and  thermally  labile  organic 
compounds  present  in  groundwater  and  surface 
water  samples  include:  (1)  very  high  separation 
efficiency;  (2)  the  possibility  of  monitoring  com- 
pounds with  a  broad  range  of  polarity  using  gradi- 
ent elution;  and  (3)  the  minimum  detectable  quanti- 
ty below  10  to  the  minus  9th  power  g,  allowing  the 
detection  of  substances  in  water  samples  at  parts- 
per-trillion  levels.  However,  resolution  of  very 
complex  mixtures  may  necessitate  long  analysis 
times.  Although  detection  at  wave  lengths  of  230 
nm  or  lower  facilitates  monitoring  numerous  or- 
ganics, the  lack  of  a  universal  detector  in  LC 
remains  a  major  drawback  of  this  technique. 
(White-Reimer-PTT) 
W89- 11634 


DETERMINATION  OF  TOTAL  MERCURY  IN 
WATER  AND  URINE  BY  A  GOLD  FILM 
SENSOR  FOLLOWING  FENTON'S  REAGENT 
DIGESTION. 


Texas  Tech  Univ.,  Lubbock.  Dept.  of  Chemistry 

and  Biochemistry. 

L.  Ping,  and  P.  K.  Dusgupta. 

Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  11, 

p   1230-1235,  June   1,   1989.  5  fig,  2  tab,  38  ref. 

Descriptors:  'Pollutant  identification,  'Mercury, 
'Chemical  analysis,  Detection  limits,  Fenton's  rea- 
gent, Gold  film  sensor,  Digestion,  Sodium  chlo- 
ride. 

Fenton's  reagent  (Fe(II)  +  H202)  was  utilized  for 
the  digestion  of  environmental  water  samples  and 
urine.  Following  the  digestion,  which  converts 
organic  forms  of  Hg  to  inorganic  Hg(II),  Hg(0)  is 
liberated  by  borohydride  reduction  and  measured 
by  a  conductometric  gold  film  sensor.  Quantitative 
recovery  of  Hg  from  samples  spiked  with  mercuric 
chloride,  methylmercury  (H)chloride,  and  phenyl- 
mercury  (II)  acetate  was  attainable  in  the  presence 
of  naturally  occurring  suspended  matter  and  humic 
and  fulvic  acids  as  well  as  3%  NaCl.  The  digestion 
is  performed  at  moderate  pH  (3-4)  and  temperature 
(<  or  =  50  C)  and  does  not  use  large  amounts  of 
any  reagent.  Excellent  agreement  is  shown  for 
reference  water,  wastewater,  and  urine  standards. 
The  limit  of  detection,  facilitated  by  the  low  blank 
value,  is  500  pg  of  Hg  or  10  ng/L  for  a  50  mL 
sample.  The  method  tolerates  large  amounts  of 
NaCl  and  it  is  potentially  applicable  to  seawater; 
however,  the  final  determination  method  used  in 
this  work  is  not  sufficiently  sensitive  to  reliably 
measure  low  or  sub-nanogram-per-liter  levels  with 
a  reasonable  sample  volume.  (Author's  abstract) 
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DETERMINATION  OF  LEAD  IN  WATERS 
AND  SEDIMENTS  OF  LAKE  DONNER,  CALI- 
FORNIA. 

California  State  Polytechnic  Univ.,  Pomona.  Dept. 

of  Chemistry. 

R.  J.  Michels,  and  J.  Sneddon. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24A,  No.  2,  p  127-133,  February 

1989.  1  fig,  1  tab,  4  ref. 

Descriptors:  'Pollutant  identification,  'Lake  sedi- 
ments, 'Lead,  'Atomic  absorption  spectrophoto- 
metry, 'Lakes,  'California,  Chemical  analysis, 
Measuring  instruments,  Detection  limits,  Precision. 

A  method  for  the  determination  of  lead  in  waters 
and  sediments  by  electrothermal  atomization 
atomic  absorption  spectrometry  was  developed 
and  applied  to  Lake  Donner  in  California.  A 
Perkin-Elmer  Model  4000  microprocessor  con- 
trolled atomic  absorption  spectrometer,  and  a 
Perkin-Elmer  hollow  cathode  lamp  operating  at  10 
mA  and  a  wavelength  of  283.3  nm  were  used. 
Water  samples  were  collected  from  six  locations  at 
depths  of  0.5  and  14.5  feet.  Sediment  samples  were 
obtained  using  a  spring  loaded  'grab'  sampler  at  a 
distance  approximately  50  yards  from  shore.  The 
preliminary  results  show  that  most  of  the  lead  is 
found  in  the  lake  sediments.  Lead  concentrations 
on  the  surface  waters  were  <  2.0  microg/L  and  at 
a  depth  of  14.5  feet  had  increased  to  around  40 
microg/L.  This  finding  implies  that  any  lead  de- 
posited on  the  surface  will  move  to  the  bottom  of 
the  lake  and  become  concentrated.  The  electroth- 
ermal atomization  atomic  absorption  spectrometric 
method  for  determining  the  lead  in  the  waters  and 
sediments  gave  a  low  detection,  good  precision, 
and  acceptable  accuracy.  (White-Reimer-PTT) 
W89- 11643 


ORGANO-TINS  IN  SEDIMENTS  AND  MUS- 
SELS FROM  THE  SADO  ESTUARINE  SYSTEM 
(PORTUGAL). 

Bordeaux- 1  Univ.,  Talence  (France).  Groupe  d'O- 

ceanographie  Physicochimique. 

For  primary  bibliographic  entry  see  Field  5B. 
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ESTABLISHING  AND  MAINTAINING  LABO- 
RATORY-BASED MICROCOSMS  OF  RIFFLE 
INSECT  COMMUNITIES:  THEIR  POTENTIAL 
FOR  MULTISPECIES  TOXICITY  TESTS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A— Identification  Of  Pollutants 


burg.   Center  for  Environmental  and  Hazardous 

Material  Studies. 

K.  W.  Pontasch,  and  J.  Cairns. 

Hydrobiologia  HYDRB8,  Vol.  175,  No.  1,  p  49-60 

April  29  1989.  3  fig,  2  tab,  32  ref. 

Descriptors:  *Culturing  techniques,  •Riffles, 
'Bioindicators,  'Aquatic  insects,  *Bioassay,  •Arti- 
ficial watercourses,  •  Stream  biota,  *Toxicity,  Sub- 
strates, Simulation,  Mayflies,  Ecosystems,  Midges, 
Population  density,  Comparison  studies. 

The  most  logistically  simple,  yet  effective  artificial 
stream  design  for  maintaining  riffle  insects  during  a 
30  d  bioassay   was  determined   from  among  (1) 
static  and  no  current  (S-NC),  (2)  flow-through  and 
no  current  (FT-NC),  (3)  static  with  current  (S-C), 
and  (4)  flow-through  with  current  (FT-C).  Flow- 
through  and  current,  when  provided,  were  12  ml/ 
min  and  30  cm/sec,  respectively.   Streams  were 
covered  by  emergence  traps,  and  daylight  equiva- 
lent lights  provided  a  natural  photoperiod.  The 
four  stream  designs  were  evaluated  in  triplicate 
based  on  changes  in  insect  species  abundances  after 
30  d.  Test  organisms  were  transferred  to  the  artifi- 
cial streams  in  rock-filled   containers  previously 
colonized  for  30  d  in  a  third-order  mountain  stream 
riffle.  Additional  colonized  substrates  were  sam- 
pled immediately  to  provide  an  estimate  of  initial 
densities  placed  in  the  artificial  streams.  Hess  sam- 
ples were  taken  directly  from  the  source  riffle  to 
evaluate  how  well  the  artificial  substrates  reflected 
species-abundances  on  the  natural  substrate.  Adults 
were  collected  from  the  artificial  streams  every  48- 
72  h  to  determine  the  percentage  of  initial  densities 
that  emerged.  After  30  d,  all  organisms  remaining 
in  the  streams  were  censused.  Designs  were  evalu- 
ated using  combined  densities  of  adults  and  young. 
Results  of  the  study  showed  that  the  FT-C  and  S- 
C  stream  designs  maintained  most  taxa  at  or  above 
initial  densities,  and  even  in  the  FT-NC  and  S-NC 
streams,  densities  of  some  taxa  were  not  signifi- 
cantly different  (P  <  or  =  0.05)  from  initial  densi- 
ties. Emergent  adults  comprised  a  large  proportion 
of  mayfly  and  chironomid  densities  and  must  be 
monitored  during  bioassays  with  aquatic  insects. 
These  results  indicate  that  microcosms  of  riffle 
insect  communities  can  be  maintained  for  at  least 
30  d  with  moderate  current  and  minimal  flow- 
through.  (Author's  abstract) 
W89- 11656 


SUCCESSFUL  PRESERVATION  OF  DAPHNIA 
FOR  CHEMICAL  AND  PHYSICAL  ANALYSIS. 

Minnesota  Univ.,  Minneapolis.  Limnological  Re- 
search Center. 
J.  Shapiro,  and  D.  Wright. 

Hydrobiologia  HYDRB8,  Vol.  175,  No  1  p  61-63 
April  29  1989.  1  tab,  3  ref. 

Descriptors:  •Sample  preservation,  *Tissue  analy- 
sis, 'Daphnia,  *Crustaceans,  *Pollutant  identifica- 
tion, Chemical  analysis,  Bioaccumulation,  Phos- 
phorus, Carbon,  Water  pollution  effects,  Aquatic 
animals,  Toxicity. 

A  method  for  preserving  Daphnia  for  subsequent 
phosphorus  and  carbon  analyses  is  presented.  The 
technique  overcomes  the  problems  of  contact  of 
dead  animals  with  water,  which  results  in  variable 
losses  of  weight  and  phosphorus.  The  procedure 
involves  the  filtering  of  live  D.  pulicaria  onto 
course  screens  and  quickly  freezing  them  in  dry  ice 
in  the  absence  of  excess  water.  The  screens  may 
then  be  put  into  a  prechilled  Petri  dish,  which  is 
then  wrapped  in  polyethylene  or  Saran  and  stored 
frozen.  Length  of  individual  organisms  is  unaffect- 
ed by  the  process  and  eggs  and  young  may  be 
counted  accurately.  (Friedmann-PTT) 
W89-11657 


EVALUATION  OF  DIFFERENT  PLATING 
MEDIA  USED  IN  THE  ISOLATION  OF  SAL- 
MONELLAS  FROM  ENVIRONMENTAL  SAM- 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 
M.  A.  Morinigo,  E.  Martinez-Manzanares,  A 
Munoz,  R.  Cornax,  and  P.  Romero. 
Journal  of  Applied  Bacteriology  JABAA4    Vol 
66,  No.  4.  p  353-360,  April  1989. 


Descriptors:  *Culture  media,  •Salmonella,  •Pollut- 
ant identification,  •Bacterial  analysis,  •Culturing 
techniques,  *Growth  media,  Bacteria,  Sampling, 
Performance  evaluation,  Comparison  studies. 

Different  serotypes  of  salmonellas  were  compared 
for  selectivity  and  efficiency  of  recovery  using  1 1 
plating  media.  No  optimal  growth  was  obtained 
after  24  h  incubation  in  any  of  the  media,  but  after 
48  h,  brilliant  green,  brilliant  green-phenol  red- 
lactose-sucrose,  bismuth  sulfite,  xylose-lysine-deox- 
ycholate  and  Hektoen  enteric  agars  showed  opti- 
mal recovery  of  all  the  salmonella  serotypes 
Xylose-lysine-deoxycholate  and  brilliant  green- 
phenol  red-lactose-sucrose  agars  were  the  most 
selective  media  for  all  salmonella  serotypes.  Addi- 
tion of  10  micrograms/ml  of  sodium  novobiocin  to 
the  tryptic  soy-xylose-lysine  and  tryptic  soy-bril- 
liant  green  agars  significantly  improved  their  selec- 
tivity but  reduced  or  inhibited  the  growth  of  some 
salmonella  serotypes,  including  Salmonella  typhi. 
Xylose-lysine-deoxycholate  agar  gave  the  highest 
recovery  percentage  of  stressed  salmonellas  with  a 
double-agar  layer  technique.  Good  recovery  was 
also  obtained  on  brilliant  green-phenol  red-lactose- 
sucrose,  tryptic  soy-brilliant  green,  tryptic  soy- 
brilliant  green-novobiocin,  tryptic,  soy-xylose- 
lysine  and  tryptic  soy-xylose-lysine-novobiocin 
agars.  Salmonella-shigella  agar  was  the  least  effi- 
cient medium  for  the  recovery  of  salmonellas 
under  stress-induced  or  non-stressed  conditions 
(Author's  abstract) 
W89-11671 


DETERMINATION  OF  CARBONYL  COM- 
POUNDS IN  OZONATED  WATER  BY  THE 
PFBOA  METHOD, 

Kyoto  Univ.  (Japan).  Faculty  of  Engineering. 
H.  Yamada,  and  I.  Somiya. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol 
11,  No.  2,  p  127-141,   1989.  8  fig,  4  tab,   15  ref. 

Descriptors:  *Water  treatment,  *Disinfection 
•Pollutant  identification,  *Ozone,  'Ozonation,  Or- 
ganic compounds,  Gas  chromatography,  Formal- 
dehyde, Chemical  reactions,  Chemical  properties, 
Wastewater  analysis,  Mass  spectrometry. 

Many  researchers  have  found  aromatic,  phenolic, 
aliphatic  mono~and  di-carboxylic  acids,  aldehydes, 
and  ketones  to  be  present  in  ozonated  drinking 
water.  However,  not  all  of  the  intermediates  and 
end  products  formed  during  ozonation  are  known. 
This  is  due  to  the  fact  that  ozone  reactions  are  very 
complex  because  ozone  itself  is  unstable;  the  con- 
centration of  the  by-product  may  be  too  small  for 
analysis;   the   number  of  products   may   by   very 
large,  and  many  by-products  are  polar.  For  exam- 
ple, low  molecular  weight  aldehydes  and  ketones 
are  very  polar  substances  which  usually  are  not 
identified  by  analytical  methods  that  involve  typi- 
cal preconcentration  steps.  PFBOA,  0-(2,3,4,5,6- 
pentafluorobenzyl)hydroxylamine,  is  excellent  as  a 
derivatizing  agent  in  the  gas-chromatographic  de- 
termination of  carbonyl  compounds  in  ozonated 
water  samples  in  surface  and  wastewaters.  The 
carbonyl  ozonation  by-products  were  identified  as 
PFBOA  derivatives  by  gas  chromatography-mass 
spectrometry.  The  by-products  of  ozonation  identi- 
fied were  formaldehyde,  glyoxal,  methylglyoxal, 
and  13  other  compounds.  The  production  charac- 
teristics of  the  main  by-products  during  ozonation 
were:  maximum  concentrations  of  formaldehyde,  2 
micrograms/L  after  20  min  of  ozonation,  glyoxal, 
1  microgram/L  after  3  min.,  and  methylglyoxal, 
1.7  micrograms/:  after  10  min,  all  at  pH  6.6.  No 
formaldehyde    was    observed    after    40    minutes 
(Friedmann-PTT) 
W89- 11692 


TOXICITY  TEST  OF  LANDFILL  LEACHATE 
USING  SAROTHERODON  MOSSAMBICUS 
(FRESHWATER  FISH). 

Hong  Kong  Baptist  Coll.,  Kowloon.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-11728 


INHIBITION  OF  ACETYLCHOLINESTERASE 
IN   GUPPIES   (POECILIA    RETICULATA)   BY 


CHLORPYRIFOS  AT  SUBLETHAL  CONCEN- 
TRATIONS: METHODOLOGICAL  ASPECTS. 

Institute    for    Pesticide    Research,    Waeeningen 

(Netherlands). 

H.  van  der  Wei,  and  W.  Welling. 

Ecotoxicology       and       Environmental        Safety 

EESADV,  Vol.  17,  No.  2,  p  205-215,  April  1989  5 

fig,  3  tab,  21  ref. 

Descriptors:  'Organophosphorus  pesticides,  •Sub- 
lethal effects,  •Bioindicators,  *Water  pollution  ef- 
fects, •Enzymes,  'Pesticides,  'Pollutant  identifica- 
tion, *Guppies,  Fish  physiology,  Chlorpyrifos, 
Toxicity,  Acetylcholinesterase,  Solvents,  Oxygen 
Recovery,  Inhibition. 

Acetylcholinesterase  activity  is  a  potential  bio- 
chemical indicator  of  toxic  stress  in  fish  and  a 
sensitive  parameter  for  testing  water  for  the  pres- 
ence of  organophosphates.  A  number  of  methodo- 
logical aspects  regarding  the  determination  of  the 
in  vivo  effect  of  chlorpyrifos  on  acetylcholinester- 
ase in  guppies  have  been  investigated.  It  was  found 
that  with  acetylthiocholine  as  a  substrate,  the  con- 
tribution of  pseudocholinesterase  to  the  total  cho- 
hnesterase  activity  can  be  neglected.  Protection  of 
acetylcholinesterase  of  guppies  exposed  to  chlor- 
pyrifos from  additional,  artifactual  in  vitro  enzyme 
inhibition  during  homogenization  is  necessary. 
Very  low  concentrations  of  acetone  in  the  expo- 
sure medium,  resulting  from  dilution  of  the  stock 
solution  of  chlorpyrifos  in  acetone,  can  result  in 
large  decreases  in  the  oxygen  content  of  this 
medium.  This  may  affect  the  uptake  rate  of  the 
toxic  compound  and,  thereby,  cholinesterase  inhi- 
bition. Very  low,  sublethal  concentrations  of 
chlorpyrifos  result  in  high  inhibition  levels  of  ace- 
tylcholinesterase (80-90%)  in  guppies  within  2 
weeks  of  continuous  exposure.  Recovery  of  the 
enzyme  activity  occurs  after  the  exposed  animals 
are  kept  in  clean  medium  for  4  days,  but  the  rate  of 
recovery  is  considerably  lower  than  the  rate  of 
inhibition.  (Author's  abstract) 
W89-11733 


PRESERVATION  OF  SAMPLES  FOR  DIS- 
SOLVED MERCURY. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
S.  N.  Hamlin. 

Water  Resources  Bulletin  WARBAQ,  Vol  25  No 
2,  p  255-262,  April  1989.  1  tab,  39  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Sample  preservation,  'Mercury,  'Chemical 
analysis,  Nitric  acid,  Potassium  dichromate,  Air 
pollution,  Sample  preparation,  Sampling,  Labora- 
tory methods. 

Water  samples  for  dissolved  mercury  require  spe- 
cial treatment  because  of  the  high  chemical  mobili- 
ty and  volatility  of  this  element.  Widespread  use  of 
mercury  and  its  compounds  has  provided  many 
avenues  for  contamination  of  water.  Two  laborato- 
ry tests  were  done  to  determine  the  relative  per- 
meabilities of  glass  and  plastic  sample  bottles  to 
mercury  vapor.  Plastic  containers  were  confirmed 
to  be  quite  permeable  to  airborne  mercury,  glass 
containers  were  virtually  impermeable.  Methods  of 
preservation  include  the  use  of  various  combina- 
tions of  acids,  oxidants,  and  complexing  agents. 
The  combination  of  nitric  acid  and  potassium  di- 
chromate  successfully    preserved    mercury    in   a 
large    variety    of    concentrations    and    dissolved 
forms.  Because  this  acid-oxidant  preservative  acts 
as  a  sink  for  airborne  mercury  and  plastic  contain- 
ers are  permeable  to  mercury  vapor,  glass  bottles 
are  preferred  for  sample  collection.  To  maintain  a 
healthy  work  environment  and  to  minimize  poten- 
tial for  contamination  of  water  samples,  mercury 
and  its  compounds  are  isolated  from  the  atmos- 
phere while  in  storage.  Concurrently,  a  program  to 
monitor  environmental  levels  of  mercury  vapor  in 
areas  of  potential  contamination  is  needed  to  define 
the  extent  of  mercury  contamination  and  to  assess 
the  effectiveness  of  mercury  clean-up  procedures. 
(Author's  abstract) 
W89- 11786 
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NEW  APPROACH  TO  THE  SEVEN-DAY  CER- 
IODAPHNIA  DUBIA  TEST  WITH  ADDITION- 
AL COMMENTS  PERTAINING  TO  THE  SAME 
TEST  FOR  DAPHNIA  MAGNA. 

Dow  Chemical  U.S.A.,  Midland,  MI.  Health  and 

Environmental  Sciences. 

U.  M.  Cowgill,  and  D.  P.  Milazzo. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  5,  p  749-753, 

March  1989.  2  tab,  9  ref. 

Descriptors:  'Pollutant  identification,  *Bioassay, 
•Waterfieas,  *Daphnia,  *Bioindicators,  *Water 
pollution  effects,  'Toxicity,  Effluents,  Diets,  Cer- 
iodaphnia,  Wastewater  analysis,  Algae,  Lipids. 

The  redesigned  seven-day  Ceriodaphnia  test  is  de- 
scribed. The  aquatic  toxicology  test  was  originally 
designed  as  an  efficient  and  easy  method  for  esti- 
mating toxicity  of  effluents.  The  redesigned  test 
has  the  inherent  requirements  of  the  test  animals  in 
mind  and  has  increased  the  efficiency  and  the 
success  rate.  The  major  changes  that  have  been 
installed  have  in  no  way  changed  the  basic  tenets  if 
the  original  test  but  have  emphasized  the  funda- 
mental needs  of  the  animals  in  terms  of  space  and 
diet.  The  diet  has  been  changed  from  the  trout 
chow  +  yeast  +  cerophyll  to  a  mixed  algal  diet, 
the  latter  being  closer  to  what  C.  dubia  consumes 
in  nature.  C,  dubia  maintained  on  a  mixed  diet  has 
an  adequate  supply  if  lipids  as  neonates  are  able  to 
survive  axenically  in  the  absence  of  algal  or  any 
other  source  of  food  for  10  days.  The  synthetic 
diets  do  not  supply  the  animals  with  a  sufficient 
lipid  supply  to  sustain  them  in  the  absence  of  food 
for  the  length  of  the  48  h  static  acute  test.  The 
second  major  change  that  has  been  instituted  is 
that  of  an  increased  test  solution  volume  which 
allows  the  organism  more  living  space.  The  third 
change,  and  probably  the  most  important  one,  is 
that  of  reduced  handling  of  the  test  neonate.  It  was 
found  that  the  increase  in  space  for  C.  dubia  cou- 
pled with  the  reduced  handling,  and  a  mixed  algal 
diet  has  permitted  the  execution  of  this  seven-day 
test  efficiently  and  easily  in  compliance  with  the 
test  requirements.  (Miller-PTT) 
W89-11811 


although  reference  electrode  junction  errors  still 
deserve  greater  attention  in  many  studies.   (Au- 
thor's abstract) 
W89-11822 


ANALYSIS  OF  TRACE  ORGANICS  IN  THE 
AQUATIC  ENVIRONMENT. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  346  p. 
Edited  by  B.  K.  Afghan  and  Alfred  S.  Y.  Chau. 

Descriptors:  "Trace  levels,  *Water  analysis,  'Pol- 
lutant identification,  'Organic  compounds,  'Chem- 
ical analysis,  'Aquatic  environment,  Water  quality 
control,  Toxaphene,  Humic  acids,  Polychlorinated 
biphenyls,  Phenols,  Dioxins,  Volatile  organic  com- 
pounds, Chlorinated  hydrocarbons,  Environmental 
quality,  Organometallic  compounds,  Sampling, 
Sample  preparation,  Cleanup. 

The  importance  of  environment  assessment  pollu- 
tion control  to  protect  and  upgrade  environmental 
quality,  has  led  to  the  necessity  and  demand  in  the 
study  and  monitoring  of  the  pollutants  in  the 
aquatic  environment.  One  of  the  key  elements  of 
effective  quality  assurance  to  ensure  reliable  data 
generation  is  the  availability  of  reliable  analytical 
methods  and  their  appropriate  application.  This 
book  is  part  of  a  multi-volume  work  which  is 
designed  to  provide,  in  a  single  source,  theories, 
analytical  techniques,  and  methodologies  necessary 
for  understanding  and  determining  the  trace  organ- 
ic contaminants  in  various  compartments  of  the 
aquatic  environment.  The  first  three  volumes  dealt 
with  the  analysis  of  pesticide  residues  and  their 
toxic  degradation  products  in  the  aquatic  environ- 
ment. This  final  volume  covers  the  toxaphene, 
organometallic  compounds,  humic  acids,  and  relat- 
ed substances  and  industrial  chemicals  such  as 
PCBs,  phenols,  chlorinated  dioxins,  and  volatile 
organics.  Each  chapter  covers  practical  applica- 
tions of  techniques,  and  provides  state-of-the  art 
methodologies  in  current  use  with  special  refer- 
ence to  sampling,  concentration,  cleanup,  quantita- 
tive and  confirmatory  analysis.  (See  W89- 11868 
thru  W89-1 1877)  (Lantz-PTT) 
W89-11868 


INFLUENCE  OF  DISSOLVED  ORGANIC 
CARBON  ON  PH  MEASUREMENTS  OF  LOW 
SOLUTE  CONTENT  WATERS, 

Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 
Vegas,  NV.  Environmental  Programs  Office. 
R.  C.  Metcalf,  D.  V.  Peck,  and  L.  J.  Arent. 
Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  53,  No.  4,  p  773-784,  April  1989.  3  fig,  7  tab, 
81  ref.  EPA  contract  68-03-3249. 

Descriptors:  'Acidity,  'Acid  rain  data,  'Organic 
carbon,  'Hydrogen  ion  concentration,  'Solutes, 
Lakes,  Streams,  Electrodes,  Laboratory  methods, 
Surface  water. 

The  concern  that  dissolved  organic  carbon  (DOC) 
interferes  with  pH  electrode  measurements  of  low 
solute  content  waters  was  examined.  Using  Ross 
pH  combination  electrodes  according  to  protocols 
of  the  U.S.  Environmental  Protection  Agency's 
National  Surface  Water  Survey  (NSWS),  laborato- 
ry pH  measurements  of  0.0001  N  H2S04  standards 
(spiked  from  0  to  100  mg/L  DOC  with  potassium 
hydrogen  ortho-phthalate,  humic  acid,  or  the  sur- 
factant Tergitol  15-S-9)  showed  little  or  no  evi- 
dence of  DOC  interference,  within  the  +or-0.05 
pH  unit  measurement  precision.  Concern  with 
DOC-induced  pH  measurement  errors  prompted 
previous  researchers  to  advocate  using  a  calculated 
pH  value,  based  on  measurements  of  dissolved 
inorganic  carbon  (DIC),  PC02,  water  temperature 
and  the  appropriate  carbonate  equilibria.  C02- 
equilibrated  pH  measurements  from  the  Eastern 
Lake  Survey  Phase-I  showed  no  significant  differ- 
ence with  calculated  pH  values  based  on  the  above 
model.  A  limited  sensitivity  analysis  of  the  errors 
associated  with  direct  pH  electrode  measurements 
compared  to  calculated  pH  values  indicates  that, 
for  a  regional  survey  taking  place  over  weeks  or 
months,  potentiometric  determinations  are  more 
precise  at  present.  All  of  this  evidence  suggests 
that  the  pH  measurements  for  the  NSWS  (as  well 
as  a  long  series  of  prior  regional  studies)  are  unaf- 
fected by  DOC-induced  pH  measurement  errors, 


ANALYSIS  OF  VOLATDLE  HALOGENATED 
AND  PURGEABLE  ORGANICS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

B.  G.  Oliver. 

IN:  Analysis  of  Trace  Organics  in  the  Aquatic 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da. 1989.  p  1-29,  3  fig,  4  tab,  185  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Volatile  organic  compounds,  'Organic  com- 
pounds, 'Chemical  analysis,  Conductivity,  Separa- 
tion techniques,  Drinking  water,  Trihalomethanes, 
Chloroform,  Fulvic  acids,  Bromodichloromethane, 
Groundwater  quality,  Chlorodibromomethane, 
Chlorination,  Disinfection,  Halogenated  hydrocar- 
bons, Measuring  instruments. 

Interest  in  the  presence  of  volatile  halogenated 
compounds  in  water  has  been  high  for  several 
years  because  of  the  discovery  of  the  ubiquitous 
presence  of  trihalomethanes,  THMs,  in  chlorinated 
drinking  water  in  several  countries.  The  THMs, 
chloroform,  bromodichloromethane,  chlorodibro- 
momethane, and  bromoform,  are  formed  from  the 
reaction  of  chlorine  with  naturally  occurring  or- 
ganics such  as  fulvic  acid,  algae,  etc.,  during  water 
disinfection.  There  is  also  concern  about  other 
volatile  halogenated  compounds  that  are  not  water 
chlorination  byproducts  such  as  tetrachloroethy- 
lene  and  carbon  tetrachloride  because  they  have 
been  found  at  high  concentrations  in  some  drinking 
waters  from  groundwater  sources.  In  general  the 
compounds  have  low  boiling  points  (<  200  C), 
high  vapor  pressures  (>  or  =  1  torr),  low  water 
solubilities,  and  fairly  low  octanol/water  partition 
coefficients.  Massive  quantities  of  these  materials 
are  produced  in  the  U.S.  which  is  only  a  fraction 
(1/2  to  1/5)  of  world  production.  The  authors 
recommend  the  liquid-liquid  extraction/electron 
capture  detector  (LLE/ECD)  method  for  routine 
monitoring  of  drinking  water  for  THMs  and  for 
several  other  halogenated  solvents  such  as  trich- 
loro-and  tetrachloroethylene  because  the  method 


exhibits  good  sensitivity  for  these  compounds,  both 
the  extraction  and  chromatographic  procedures 
are  simple,  and  the  method  is  easily  automated. 
For  general  volatile  organics  scanning  of  drinking 
water,  wastewater,  and  ambient  waters  the  purge 
and  trap/electrolytic  conductivity  detector  (P  and 
T/ELCD)  method  is  recommended.  This  method 
provides  good  sensitivity  for  a  broader  range  of 
compounds,  is  reasonably  simple  and  can  be  par- 
tially automated.  Detailed  methods  for  sediments 
and  biota  are  not  presented  because  the  methods 
are  still  in  the  developmental  stage,  and  because 
the  need  for  such  methods  (because  of  the  low 
tendency  of  the  compounds  to  partition  into  these 
phases)  has  yet  to  be  demonstrated.  (See  also  W89- 
11868)  (Lantz-PTT) 
W89- 11869 


POLYCHLORINATED  BIPHENYLS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

B.  G.  Oliver,  R.  M.  Baxter,  and  H.-B.  Lee. 
IN:  Analysis  of  Trace  Organics  in  the  Aquatic 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da. 1989.  p  31-68,  10  fig,  3  tab,  252  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Polychlorinated  biphenyls,  'Chemical  analy- 
sis, 'Aroclors,  Waste  disposal,  Fate  of  pollutants, 
Chemical  properties,  Water  sampling,  Sediments, 
Animal  tissues,  Sample  preparation,  Separation 
techniques,  Adsorption,  Distillation,  Gas  chroma- 
tography, Electron  capture  gas  chromatography, 
Mass  spectrometry. 

Polychlorinated   biphenyls   (PCBs)   are,   or   have 
been,  manufactured  in  several  countries;  in  the 
U.S.,  they  were  produced  under  the  trade  name 
'Aroclor'.    Recognition   of  the   undesirability   of 
PCBs  has  lead  to  considerable  research  on  meth- 
ods for  destroying  them.  PCBs  can  be  destroyed 
by  burning  in  incinerators,   diesel  engines,   lime 
kilns,  and  high  efficiency  boilers.  Care  is  required 
because  at  insufficiently  high  temperatures  the  py- 
rolysis  of  PCBs  may  lead   to  the  formation  of 
polychlorinated  dibenzo-p-dioxins   (PCDDs)   and 
polychlorinated  dibenzofurans  (PCDFs),  some  of 
which  are  much  more  toxic  than  PCBs,  and  to 
losses  of  some  PCBs  to  the  atmosphere.  Low  level 
wastes,  such  as  transformer  oils  contaminated  with 
relatively  small  amounts  of  PCBs  may  be  dealt 
with  by  one  of  several  processes  involving  the 
reaction  of  the  chlorobiphenyls  with  sodium  to 
produce  sodium  chloride  and  an  inert  polymer. 
When  analyzing  for  PCBs,  water  samples  are  gen- 
erally collected  in  glass,  Teflon,  or  stainless-steel 
containers.  Wet  sediment  samples,  in  clean  solvent- 
rinsed  jars,  should  be  frozen  until  analysis.  Fish 
and  other  biota  to  be  tested  for  PCBs  are  usually 
wrapped    in    solvent-cleaned    aluminum    foil    or 
placed  in  glass  jars  and  likewise  frozen  until  analy- 
sis. All  water  used  in  the  PCB  procedures  must  be 
free  from  organic  interferences.   Procedures  for 
isolation  of  PCBs  from  water  fall  into  three  catego- 
ries: (1)  liquid/liquid  extraction  with  organic  sol- 
vents, (2)  adsorption  using  columns  packed  with 
various  adsorbents,  and  (3)  steam  distillation.  Soxh- 
let  extraction  is  usually  considered  the  most  ex- 
haustive procedure  for  extraction  of  chlorinated 
contaminants  from  sediments.  Biota  and  fish  sam- 
ples are  first  homogenized  in  a  blender,  the  mixture 
is  then  dried  by  either  grinding  or  blending  with 
anhydrous  sodium  sulfate  until  free-flowing  before 
soxhlet,  column,  or  batch  extraction.  The  quantifi- 
cation of  PCBs  is  normally  carried  out  using  either 
packed-column  or  capillary-column  gas  chroma- 
tography with  a  halogen-sensitive  detector,  such  as 
the  electron-capture  detector,  or  a  mass  spectrome- 
ter in  the  electron-impact  or  chemical-ionization 
mode.  (See  also  W89-1 1868)  (Lantz-PTT) 
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ANALYSIS   OF  TOXAPHENE  IN   ENVIRON- 
MENTAL SAMPLES. 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario).    Great   Lakes   Lab.   for   Fisheries   and 

Aquatic  Sciences. 

D.  B.  Sergeant,  and  F.  I.  Onuska. 

IN:  Analysis  of  Trace  Organics  in  the  Aquatic 

Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A— Identification  Of  Pollutants 


da.  1989.  p  69-1 18,  16  fig,  1 1  tab,  203  ref. 

Descriptors:  'Water  analysis,  *Chemical  analysis, 
•Pollutant  identification,  'Insecticides,  'Toxa- 
phenes,  Fate  of  pollutants,  Path  of  pollutants,  Or- 
ganic compounds,  DDT,  Sediments,  Biological 
samples,  Fish,  Sampling,  Sample  preservation, 
Chemical  analysis,  Separation  techniques,  Gas 
chromatography,  Electron  capture  gas  chromatog- 
raphy. Spectrophotometry,  Detection  limits,  Qual- 
ity control. 

When  DDT  use  was  banned  in  December   1972 
because  of  its  adverse  environmental  effects,  toxa- 
phene  use  increased  dramatically  to  fill  the  void  in 
pest-control   programs.   In   turn,   toxaphene  itself 
was  discovered  to  be  an  environmental  problem. 
Today,   most   uses  of  toxaphene   are   banned   in 
Canada,  the  U.S.,  and  in  many  other  countries. 
However,  the  legacy  of  its  pesticide  use  remains  as 
it  continues  to  recycle  between  various  compart- 
ments in  the  environment.  The  Canada/U.S.  Inter- 
national Joint  Commission,  which  monitors  envi- 
ronmental quality  in  the  Great  Lakes  basin,  recom- 
mends that  'The  concentration  of  toxaphene  in 
water  should  not  exceed  0.008  microg/L  for  the 
protection  of  aquatic   life'.   Toxaphene  sediment 
degradation  products  remain  toxic  to  fish  after  10 
months  in  the  environment.  Given  the  major  use  of 
toxaphene  as  an   insecticide  on  crops,   it  is  not 
unexpected  to  find  toxaphene  incorporated  into  the 
surrounding  soil  and  in  the  sediments  of  adjacent 
rivers  and  lakes  because  of  runoff.  Rivers  and  lakes 
are  probably  the  ultimate  sinks  for  this  compound 
and  its  degradation  products.  Two  relatively  acces- 
sible Environmental  Protection  Agency  toxaphene 
methods  are  available  in  the  U.S.  Federal  Register. 
Both  methods  provide  extensive  detail  on  scope  of 
method;  quality  control;  sample  collection,  preser- 
vation, and  handling;  sample  extraction  and  clean- 
up; and  gas  chromatographic  analysis  by  packed 
columns.  A  second  set  of  reliable  and  universally- 
accepted  methods  for  toxaphene  are  the  general 
organochlorine  and  organophosphate  methods  de- 
scribed in  the  Association  of  Official  Analytical 
Chemists  Official  Methods  of  Analysis.  Quantita- 
tion is  by  thin-layer  and  gas  chromatography.  The 
U.S.  Department  of  the  Interior  Fish  Toxaphene 
Method   permits   the  analyst   to  quantitate   toxa- 
phene residues  in  fish  down  to  0. 1  microg/g.  Sam- 
ples are  analyzed  by  both  standard  packed-column 
gas  chromatography  and  gas  chromatography  with 
electron-capture  detection.  A  toxaphene  method 
from   the   Canada   Department   of  Fisheries   and 
Oceans  Ultratrace  Laboratory  is  suitable  for  the 
analysis  of  water,  sediments,  biota,  and  fish.  Detec- 
tion limits  of  0.05   microg/g   for  fish  and    <15 
microg/L  for  water  are  achieved.  (See  also  W89- 
11868)(Lantz-PTT) 
W89- 11871 


ENVIRONMENTAL  ASPECTS  AND  ANALYSIS 
OF  PHENOLS  IN  THE  AQUATIC  ENVIRON- 
MENT. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

J.  M.  Carron,  and  B.  K.  Afghan. 
IN:  Analysis  of  Trace  Organics  in  the  Aquatic 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da. 1989.  p  1 19-149,  7  fig,  7  tab,  54  ref. 

Descriptors:  'Water  analysis,  'Phenols,  'Pollutant 
identification,  'Chemical  analysis,  Pentachloro- 
phenol,  Organic  compounds,  Fate  of  pollutants, 
Chlorinated  phenols,  Automation,  Colorimetry, 
Chromatography,  Sample  preparation,  Aquatic  en- 
vironment, Environmental  effects. 

Phenols  occur  in  the  aquatic  environment  due  to 
their  wide  spread  usage.  Yearly  consumption  of 
phenol  has  been  estimated  to  be  in  several  hundred 
million  kilograms.  The  monitoring  of  industrial 
effluents  and  natural  waters  for  trace  concentration 
of  phenols  is  also  carried  out  because  these  com- 
pounds can  adversely  affect  the  potability  of  water 
at  low  concentration.  Chlorinated  phenols  are  also 
determined  in  air,  water,  sediment,  and  biota  to 
assess  their  environmental  impact  on  the  aquatic 
ecosystem.  For  monitoring  programs  requiring 
data  of  submicrogram/L  levels  of  phenol  in  water, 
automated  methodology,  is  recommended  as  a  low 
cost  method  of  analysis.  For  specific  phenols,  a 


very  simple  colorimetric  method  could  be  used 
that  would  have  low  equipment  costs  and  would 
be  very  applicable  for  field  use.  Technical  surveys 
or  research  studies  may  require  specific  or  target 
phenolic  compounds  at  trace  levels  requiring  spe- 
cific methods  that  are  more  comprehensive.  To 
meet  specific  or  specialized  requirements,  the 
methods  should  employ  appropriate  preservation, 
concentration,  clean  up,  and  analytical  instrumen- 
tation that  will  provide  chromatographic  analysis 
at  trace  levels.  The  most  comprehensive  method  to 
date  for  phenols  in  water  is  the  EPA  document 
entitled  'Master  Analytical  Scheme  for  the  Analy- 
sis of  Organic  Compounds  in  Water'.  (See  also 
W89-11868)(Lantz-PTT) 
W89-11872 


ANALYSIS  OF  CHLORINATED  DIBENZO-P- 
DIOXINS  AND  DIBENZOFURANS  IN  THE 
AQUATIC  ENVIRONMENT. 

Ontario   Ministry  of  the  Environment,   Rexdale. 
Lab.  Services  Branch. 
R.  E.  Clement,  and  H.  M.  Tosine. 
IN:  Analysis  of  Trace  Organics  in  the  Aquatic 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da. 1989.  p  151-204,  4  fig,  5  tab,  432  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
•Pollutant  identification,  'Chlorinated  hydrocar- 
bons, *Dioxins,  'Aromatic  compounds,  Water  pol- 
lution sources,  Aquatic  environment,  Sediments, 
Leachates,  Aquatic  life,  Environmental  quality, 
Air  pollution,  Toxicity,  Bioassay,  Sampling,  Ex- 
traction, Chromatography,  Gas  chromatography, 
Mass  spectrometry,  Detection  limits. 

Considering  their  hydrophobic  nature,  it  is  perhaps 
surprising  that  the  chlorinated  dibenzo-p-dioxins 
(CDD)  and  chlorinated  dibenzofurans  (CDF)  are 
of  considerable  importance  to  the  aquatic  environ- 
ment. Concern  with  the  CDD/CDF  groups  of 
chemicals  even  at  such  low  concentrations  is  a 
result  of  considerable  research  into  the  toxicity  of 
2,3,7,8-tetrachlorodibenzo-p-dioxin  (2,3,7,8- 

4CDD).  Because  of  the  low  detection  limits  gener- 
ally required  for  the  analysis  of  environmental 
samples  for  CDDs  and  CDFs,  optimization  of  the 
entire  analytical  process  is  usually  needed.  This 
includes  procedures  for  sampling,  extraction,  con- 
centration, removal  of  coextractives,  and  detection 
by  a  sensitive  and  selective  technique.  Gas  chroma- 
tography/mass  spectrometry  (GC/MS)  is  univer- 
sally accepted  as  the  instrumental  technique  re- 
quired for  the  analysis  of  CDDs  and  CDFs  in 
environmental  samples.  A  multitude  of  GC/MS 
techniques  are  available.  Generally,  the  choice  of 
GC  column  for  either  total  congener  groups  or 
isomer-specific  analysis  is  the  most  important  GC/ 
MS  variable.  There  has  been  considerable  interest 
in  development  of  bioanalytical  procedures  for 
rapid  screening  determination  of  the  toxic  CDD/ 
CDF  congeners.  These  methods  are  of  interest  for 
large-scale  surveys  or  emergency-response  situa- 
tions where  many  samples  must  be  tested  rapidly 
to  delineate  the  areas  of  greatest  contamination.  In 
spite  of  the  promise  of  rapid  and  inexpensive 
screening  analysis,  application  of  bioanalytical 
techniques  for  CDD/CDFs  in  the  environment  has 
not  attained  wide  use.  More  work  is  needed  to 
further  improve  sensitivity,  correlate  biological  re- 
sponse with  toxic  CDD/CDF  congener  concentra- 
tions and  apply  these  methods  to  real  environmen- 
tal problems.  (See  also  W89- 11868)  (Lantz-PTT) 
W89- 11873 


ANALYSIS  OF  POLYCYCLIC  AROMATIC  HY- 
DROCARBONS IN  ENVIRONMENTAL  SAM- 
PLES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
F.  I.  Onuska. 

IN:  Analysis  of  Trace  Organics  in  the  Aquatic 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da. 1989.  p  205-241,  12  tab,  118  ref. 

Descriptors:  'Water  analysis,  'Polycyclic  aromatic 
hydrocarbons,  'Pollutant  identification,  'Chemical 
analysis,  Mass  spectrometry,  Gas  chromatography, 
Chromatography,  Separation  techniques,  Water 
pollution  sources,  Sample  preparation,  Adsorbents, 
Risk  assessment,  Oil  pollution,  Trace  levels,  Fluo- 


rescence, Particle  size,  Quantitative  analysis,  De- 
tection limits. 

Polycyclic  aromatic  hydrocarbons  (PAH)  repre- 
sent a  class  of  man-made  environmental  pollutants 
to  which  man  has  almost  constantly  been  exposed. 
The  source  of  polynuclear  hydrocarbon  minerals 
appears  to  be  the  same  as  that  of  the  man-made 
pollutants,  they  are  formed  by  pyrolysis  of  organic 
materials  at  moderate  temperatures.  Thin-layer 
chromatography  (TLC)  has  been  used  for  separa- 
tion of  PAHs  but  has  proven  useful  for  quantitative 
analysis  of  PAHs  in  recent  years.  Column  chroma- 
tography is  the  most  widely  used  separation  tech- 
nique for  polycyclic  aromatic  hydrocarbons.  A 
large  variety  of  adsorbents  such  as  alumina,  silica 
gel,  cellulose  acetate,  Floridine,  and  synthetic  gels 
have  been  used  for  separation.  Adsorbents  with 
uniform  particle  size,  e.g.,  80-100,  100-120,  or 
+  200  mesh  and  column  diameter-to-length  ratio  of 
1.2  to  1.5  are  suggested.  The  use  of  mass  spectrom- 
etry (MS)  and  high  resolution  gas  chromatogra- 
phy/mass  spectrometry  (HRGC/MS)  to  identify 
and  quantify  PAHs  in  environmental  samples  is 
escalating.  Water  and  sediment  samples  contami- 
nated with  petroleum  products  continue  to  receive 
most  of  the  attention.  However,  the  major  compo- 
nents of  bunker  oil  dissolved  in  seawater  were 
found  to  be  acetophenone,  phenol,  cresols,  and  2- 
phenyl-2-propanol  besides  naphthalene  and  its 
methyl  homologues.  Studies  have  identified  ben- 
zene and  naphthalene-related  compounds,  indanes, 
biphenyls,  and  higher  PAHs  using  methylene  chlo- 
ride extraction  of  estuarine  waters  contaminated 
with  No.2  fuel  oil.  Photoluminescence  analysis  has 
become  well  established  as  a  selective  and  sensitive 
method  for  PAH  analysis  and  it  has  been  found  to 
be  as  sensitive  and  much  cheaper  than  a  mass 
spectrometry  technique.  Since  photoluminescence 
spectrometry  is  a  nondestructive  analytical 
method,  individual  fractions  can  be  collected  and 
subjected  to  further  analysis.  The  selectivity  of 
fluorescence  analysis  for  PAHs  has  been  refined  by 
characterizing  PAH-isomer  at  two  wavelengths 
(See  also  W89-1 1868)  (Lantz-PTT) 
W89-11874 


PHTHALATE  ESTERS  IN  THE  AQUATIC  EN- 
VIRONMENT. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

J.  Kohlil,  J.  F.  Ryan,  and  B.  K.  Afghan. 
IN:  Analysis  of  Trace  Organics  in  the  Aquatic 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da. 1989.  p  243-281,  2  fig,  8  tab,  141  ref,  append. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Pollutant  identification,  'Chlorinated  hydrocar- 
bons, 'Phthalates,  'Water  pollution  sources, 
Aquatic  environment,  Toxicity,  Aquatic  animals, 
Water  pollution  effects,  Chemical  wastes,  Waste 
disposal,  Chemical  analysis,  Sediments,  Fish,  Sepa- 
ration techniques,  Extraction,  Gas  chromatogra- 
phy, Electron  capture  gas  chromatography. 

Phthalate  esters  or  phthalic  acid  esters  (PAEs)  are 
terms  used  interchangeably  to  describe  the  esters 
of  ortho-phthalic  acid.  Although  PAEs  are  found 
in  the  atmosphere  and  in  land  biosphere  compart- 
ments, this  chapter  is  largely  limited  to  aquatic 
media.  There  are  two  major  categories  of  releases 
of  PAEs  to  the  environment:  (1)  release  from 
production  and  processing  activities-including 
losses  during  PAE  production,  plasticizer  and  resin 
compounding,  fabrication  of  polyvinyl  chloride 
into  products,  and  during  production  of  adhesives, 
plastisols,  coatings,  etc.;  and  (2)  release  from  use 
and  disposal  of  materials  incorporating  PAEs--in- 
cluding  plasticizer  losses  during  the  useful  lifetimes 
of  the  products  or  during  incineration  or  landfill. 
Although  the  acute  toxicity  of  PAEs  to  mammals 
is  low,  there  is  evidence  that  aquatic  organisms 
concentrate  PAEs  and  are  more  vulnerable  to 
PAEs  than  warmblooded  animals.  Disturbances  of 
the  reproduction  and  growth  of  aquatic  species 
have  been  demonstrated  in  water  containing  low 
parts-per-billion  levels  of  PAEs.  In  the  recom- 
mended method  for  analysis  of  PAEs  and  organ- 
ochlorines,  natural  water  samples  are  extracted 
with  dichloromethane,  either  on-site  or  in  the  labo- 
ratory. The  dichloromethane  is  evaporated  under 
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reduced  pressure  and  the  extract  is  reconstituted  in 
a  small  volume  of  iso-octane.  The  resultant  iso- 
octane  solution  is  subjected  to  silica-column  clean- 
up and  the  appropriate  fraction  containing  the 
PAEs  is  analyzed  by  gas  chromatography  using  a 
non-polar  capillary  column  with  splitless  injection, 
temperature  programming  and  electron-capture 
detection.  Sediment  and  fish  samples  can  be  ex- 
tracted using  soxhlet  extraction  and/or  Polytron 
homogenization.  The  resultant  extracts  are  recon- 
stituted into  5  ml  of  iso-octane.  A  precleanup 
column  employing  micro-Styragel  or  Bio-Beads 
SX3  is  used  to  remove  large-molecular-weight 
coextractants  and  lipids,  respectively.  The  sulfur- 
containing  coextractants  are  removed  by  using 
mercury.  The  extract  is  then  carried  through  the 
same  procedure  as  described  for  the  water  matrix 
to  determine  PAEs.  (See  also  W89-11868)  (Lantz- 
PTT) 
W89-11875 

ORGANOMETALLIC  COMPOUNDS  IN  THE 
AQUATIC  ENVIRONMENT. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Quality  Assurance  and  Methods  Section. 
Y.  K.  Chau,  and  P.  T.  S.  Wong. 
IN:  Analysis  of  Trace  Organics  in  the  Aquatic 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da. 1989.  p  283-312,  7  fig,  1  tab,  142  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, *Organometallic  compounds,  'Chemical  anal- 
ysis, Separation  techniques,  Spectrometry,  Chro- 
matography, High  performance  liquid  chromatog- 
raphy, Gas  chromatography,  Aquatic  environ- 
ment, Fluorescence,  Spectral  analysis,  Measuring 
instruments,  Plasma  emission  spectrometry,  Elec- 
trochemistry. 

Organometallic  compounds  designate  a  class  of 
compounds  formed  from  the  direct  union  of  metal 
and  carbon  of  the  organic  group.  Carbonates  of 
metals,  complexes  of  metals  with  organic  ligands 
or  metal  salts  or  organic  acids  are  not  classified  as 
organometals.  The  discussion  in  this  chapter  also 
includes  organometalloids  such  as  organoarsenic 
and  organoselenium  compounds.  The  combination 
system  consisting  of  a  separation  technique  and  an 
element-specific  detector  is  currently  the  best  ana- 
lytical system  for  the  species  analysis  of  organome- 
tallic compounds.  The  separation  techniques  that 
are  used,  are  mostly  chromatographic,  either  in  gas 
or  liquid  phase,  and  the  element-specific  detectors 
are  atomic  spectrometric  in  absorption,  emission  or 
fluorescence  mode.  Atomic  absorption  spectrome- 
try has  been  the  most  widely  used  detection  tech- 
nique because  of  its  simplicity,  sensitivity,  and  ease 
of  operation.  Liquid  chromatography  has  great 
potential  in  the  direct  separation  of  organometals 
in  solution  without  further  derivatization,  but  there 
are  still  limitations  in  its  interfacing  with  the  fur- 
nace atomic  absorption  spectrometer.  Plasma  emis- 
sion spectrometry  has  the  advantage  of  multiele- 
ment detection  capability,  for  the  simultaneous 
analyses  of  organometals  in  one  sample.  Such  an 
advantage  may  be  preferred  over  the  high  sensitiv- 
ity detection  of  one  element.  Another  area  of  de- 
velopment is  the  electrochemical  detection  system 
for  use  with  the  gas  chromatograph  or  high-per- 
formance liquid  chromatography.  Once  the  separa- 
tion has  been  achieved,  the  detection  of  the  ana- 
lytes  can  become  specific.  (See  also  W89-11686) 
(Lantz-PTT) 
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HUMIC  ACID  AND  RELATED  SUBSTANCES 
IN  THE  ENVntONMENT. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
J.  Lawrence. 

IN:  Analysis  of  Trace  Organics  in  the  Aquatic 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da. 1989.  p  313-337,  4  fig,  5  tab,  139  ref. 

Descriptors:  *Humic  substances,  'Environmental 
quality,  'Water  analysis,  'Humic  acids,  'Pollutant 
identification,  'Chemical  analysis,  Fulvic  acids, 
Phenols,  Hydrocarbons,  Carbohydrates,  Organic 
matter,  Organic  compounds,  Tannins,  Lignin, 
Spectrophotometry,  Colorimetry,  Fate  of  pollut- 
ants, Fluorescence,  Ultraviolet  radiation. 


Natural  organic  compounds,  including  humic  sub- 
stances (humic  and  fulvic  acids)  tannins,  lignins, 
amino  acids,  phenols,  carbohydrates,  and  hydro- 
carbons are  widely  distributed  throughout  the  en- 
vironment.  These  compounds  occur  abundantly 
throughout  the  aquatic  environment  in  marshes, 
lakes,  streams,  rivers,  and  to  a  lesser  extent  the  sea. 
They  are  complex  mixtures  of  plant  and  animal 
origin  in  various  stages  of  biological  and  chemical 
decomposition.  These  compounds  are  mainly  re- 
sponsible for  the  yellow-brown  coloration  of  many 
waters  and  account  for  the  major  portion  of  dis- 
solved organic  matter  in  natural  waters,  often  to- 
talling 50-80%  of  the  dissolved  organic  carbon. 
Due  to  the  complex  structure  of  aquatic  organic 
matter,  there  is  no  known  specific  chemical  reac- 
tion that  can  be  used  for  analysis  and  with  the  wide 
variation  in  functional  groups,  molecular  weight, 
and  general  composition,  it  is  unlikely  that  such  a 
reaction  will  ever  be  developed.  In  cases  where 
humic  and  fulvic  acids  are  present  either  alone  or 
as  the  principal  components,  it  is  possible  to  deter- 
mine gross  concentrations  by  colorimetric,  spec- 
trophotometric,     or     thermogravimetric     means. 
However,  the  dynamic  nature  of  humic  substances 
in  ecosystems  probably  precludes  the  use  of  color 
as  a  useful  method  of  determination.  Ultraviolet 
and  visible  spectrophotometry  have  also  been  fre- 
quently used  for  the  quantitation  of  aqueous  humic 
substances.  However,  the  uncharacteristic  nature 
of  the  UV  spectrum  makes  quantitation  by  this 
method   very   insensitive   and   the   absorbance   is 
strongly  dependent  on  pH  and  metal-ion  content. 
Fluorescence   spectrophotometry   has   been   used 
with  some  success  for  the  analysis  of  aquatic  humic 
solutions.  Considerable  similarities  have  been  noted 
in  the  fluorescence  spectra  of  organic  acids  from  a 
wide  variety  of  origins  but  several   researchers 
have  noted  that  fluorescence  decreases  with  in- 
creasing molecular  weight  of  the  solute  and  de- 
creasing pH  of  the  solution.  Tannins  and  lignins 
have  most  frequently  been  determined  together  by 
the    molybdophosphoric/tungstophosphoric    acid 
method  using  lignosulfonic  acid  as  standard.  (See 
also  W89-1 1868)  (Lantz-PTT) 
W89-11877 


PROCEEDINGS  OF  THE  FIFTH  CORPS 
CHEMISTS  MEETING,  17-18  MAY  1988. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  ADA-208420, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Miscellaneous  Paper  EL-89-2,  April  1989.  Final 
Report.  27p,  3  fig.  Compiled  by  Ann  B.  Strong, 
Karen  F.  Myers,  and  Glennard  M.  Warren. 

Descriptors:  'Conferences,  'Chemical  analysis, 
•Water  quality  control,  Symposium,  Pollutant 
identification,  Sampling,  Superfund. 

This  paper  contains  a  summary  of  the  Proceedings 
of  the  Fifth  Corps  Chemists  Meeting.  Presentations 
and  discussions  centered  around  laboratory  valida- 
tions, quality  assurance/quality  control  for  Super- 
fund/DERP  projects,  laboratory  inspections,  ana- 
lytical methodology,  sampling  techniques,  and  data 
management.  (Author's  abstract) 
W89-11893 

TOXICOLOGY -A  PRIMER  ON  TOXICOLOGY 
PRINCIPLES  AND  APPLICATIONS. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  5C. 
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ETHYLENE  THIOUREA  IN  MAINE  GROUND 
WATER. 

Maine  Geological  Survey,  Augusta. 

For  primary  bibliographic  entry  see  Field  5B. 
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NEW  METHOD  FOR  FIELD  ANALYSIS  OF 
SOILS  CONTAMINATED  WITH  AROMATIC 
HYDROCARBON  COMPOUNDS, 
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J.  T.  Griffith,  G.  A.  Robbins,  and  T.  M.  Spittler. 


IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988.  p 
223-248,  3  fig,  15  tab,  32  ref. 

Descriptors:  'Pollutant  identification,  'Path  of  pol- 
lutants, 'Field  tests,  'Soil  contamination,  'Hydro- 
carbons, 'Aromatic  compounds,  Organic  com- 
pounds, Volatile  organic  compounds,  Gas  chroma- 
tography, Benzene,  Toluene,  Ethylbenzene,  Xy- 
lenes. 

Current  methodologies  used  for  field  analysis  of 
soils  contaminated  with  hydrocarbon  compounds 
are  generally  unreliable  due  to  the  complexity  of 
soils  and  poor  control  of  analytical  conditions.  A 
new  method  for  field  analysis  of  soils  contaminated 
with  volatile  aromatic  hydrocarbon  compounds  is 
developed  utilizing  aqueous  extraction  and  static 
headspace  analysis  on  a  portable  gas  chromato- 
graph. Soil  samples  are  collected  in  volatile  organ- 
ic analysis  (VOA)  vials  partially  filled  with  dis- 
tilled, deionized  water.  The  water  preferentially 
displaces  the  aromatic  compounds  from  the  soil 
which  partition  between  the  water  and  the  head- 
space  (air).  The  headspace  is  analyzed  on  a  porta- 
ble gas  chromatograph.  Henry's  Law  is  used  to 
determine  the  aqueous  concentration  through 
direct  comparison  to  an  aqueous  standard.  Soil 
concentrations  are  calculated  from  the  measured 
aqueous  concentration  and  the  mass  of  soil  and 
water  using  mass  balance  relationships.  Tempera- 
ture, headspace  to  sample  volume  ratios,  and 
sample  matrix  characteristics  affect  the  volatiliza- 
tion rate  and  equilibrium  distribution  of  volatile 
organic  compounds  (VOCs)  between  air,  water, 
and  soil.  These  factors  must  be  controlled  to  quan- 
tify VOC  concentrations  of  soils  using  static  head- 
space  methods.  Application  of  the  methodology 
was  evaluated  for  soils  spiked  with  benzene,  tolu- 
ene, ethylbenzene,  and  o-xylene.  Analyses  were 
conducted  on  a  portable  gas  chromatograph  oper- 
ating at  an  ambient  temperature.  Analyses,  includ- 
ing extraction  and  equilibration  time,  required  an 
average  of  30  minutes  to  complete.  Analyzed  soil 
concentrations  averaged  within  6%  of  the  predict- 
ed concentration  with  a  standard  deviation  of  16.4. 
(See  also  W89-1 1916)  (Author's  abstract) 
W89-11930 


DETECTION  OF  SUBSURFACE  GASOLINE 
CONTAMINATION  IN  NEW  ENGLAND  GLA- 
CIATED TERRAIN  USING  SOIL  GAS  SURVEY- 
ING. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

G.  A.  Robbins,  and  M.  R.  Temple. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
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Descriptors:  'Pollutant  identification,  'Soil  gases, 
'Soil  contamination,  'Glacial  sediments,  'Gaso- 
line, 'Groundwater  pollution,  Fate  of  pollutants, 
Hydrocarbons,  Geohydrology,  Permeability, 
Chemical  analysis,  Path  of  pollutants,  Groundwat- 
er movement. 

Theoretical,  laboratory,  and  field  studies  are  being 
conducted  to  quantify  factors  influencing  the  de- 
tection of  subsurface  gasoline  contamination  in  gla- 
ciated New  England  soils  using  soil  gas  surveys. 
These  studies  are  investigating  how  geohydrologic 
conditions  and  sampling  techniques  affect  the 
measurement  of  subsurface  vapor  concentrations. 
Analyses  would  indicate  that  glaciated  soils  are 
characterized  by  low  air  permeability  and  vapor 
diffusivity  brought  about  by  high  moisture  content 
and  abundant  fines.  This  may  explain  in  part  obser- 
vations of  high  vapor  gradients  in  soil,  and  the 
presence  of  the  more  highly  volatile  and  diffusive 
components  of  gasoline  at  older  spills.  Also,  these 
characteristics  may  severely  limit  subsurface  con- 
tamination detection  outside  of  the  immediate  vi- 
cinity of  the  source.  Experimental  results  on  sam- 
pling techniques  would  indicate  that  measured 
vapor  concentrations  are  highly  dependent  upon 
induced  vacuum  pressure,  soil  air  oxygen  level, 


=»• 
•t 

EX 

ta 

S 


: 
J 


at 
'■■: 

3 


85 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


and  instrumental  flow  rate  response.  Vapor  sam- 
pling, in  glaciated  soils  having  low  air  permeabil- 
ity, will  be  highly  sensitive  to  these  effects.  These 
effects  appear  to  explain  commonly  observed  con- 
centration-time responses  in  conducting  direct-line 
sampling.  If  sampling  results  are  not  corrected  for 
vacuum  pressure  and  flow  rate,  observed  spatial 
concentration  variations  may  not  represent  actual 
subsurface  vapor  concentration  distributions,  but 
instead  spatial  variations  in  soil  air  permeability. 
These  factors  imply  that  soil  gas  survey  results  in 
New  England  glaciated  terrain  can  be  readily  mis- 
interpreted, if  viewed  strictly  on  the  basis  of  field 
concentration  data,  without  due  consideration  for 
biases  due  to  geohydrologic  conditions  and  sam- 
pling technique.  (See  also  W89- 11916)  (Author's 
abstract) 
W89- 11952 


1989  ANNUAL  BOOK  OF  STANDARDS.  SEC- 
TION 11:  WATER  AND  ENVIRONMENTAL 
TECHNOLOGY,  VOLUME  11.01. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  2K. 
W89- 12000 


1989  ANNUAL  BOOK  OF  STANDARDS.  SEC- 
TION 11:  WATER  AND  ENVIRONMENTAL 
TECHNOLOGY,  VOLUME  11.02. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, Pennsylvania.  1989.  835p. 

Descriptors:  'Handbooks,  'Pollutant  identifica- 
tion, 'Microbiological  studies,  *Sediments,  *Water 
treatment,  'Standards,  'Water  analysis,  'Organic 
compounds,  'Radioactivity,  'Saline  water,  Classi- 
fication, Tritium,  Brines,  Brackish  water,  Oil  pollu- 
tion, Corrosion,  Filtration,  Membranes. 

The  1989  Annual  Book  of  ASTM  Standards  con- 
sists of  67  volumes,  divided  among  16  sections. 
This  is  the  second  of  two  volumes  of  Section  11, 
Water  and  Environmental  Technology,  which  are 
devoted  to  water  standards.  It  contains  formally 
approved  ASTM  standard  classifications,  guides, 
practices,  specifications,  test  methods,  and  termi- 
nology and  related  material  such  as  proposed 
standards.  An  ASTM  standard  represents  a 
common  viewpoint  of  those  parties  concerned 
with  its  provisions,  namely,  producers,  users,  con- 
sumers, and  general  interest  groups.  It  is  intended 
to  aid  industry,  government  agencies,  and  the  gen- 
eral public.  The  use  of  an  ASTM  standard  is 
purely  voluntary.  It  is  recognized  that,  for  certain 
work  or  in  certain  regions,  ASTM  standard  specifi- 
cations may  be  either  more  or  less  restrictive  than 
needed.  The  contents  of  this  volume  highlight:  (1) 
organic  constituents  (concentration  methods,  gen- 
eral methods,  specific  constituents,  and  waterborne 
oils);  (2)  radioactivity  (measurement  of  radioactiv- 
ity, specific  radionuclides,  and  heavy  water);  (3) 
saline  and  brackish  waters,  seawaters,  and  brines; 
(4)  microbiological  examination;  (5)  water-formed 
deposits;  and  (6)  water  treatment  materials  (chemi- 
cals, particulate  ion-exchange  materials,  membrane 
filters,  membranes  and  reverse  osmosis,  and  rea- 
gent water).  (See  also  W89- 12000)  (Lantz-PTT) 
W89-12001 


LASER/MICROBE  BIOASSAY  SYSTEM. 

Technical  Assessment  Systems,  Inc.,  Washington 
DC. 

I.  C.  Felkner,  B.  Worthy,  T.  Christison,  C. 
Chaisson,  and  J.  Kurtz. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  81-84,  4  fig,  9  ref. 

Descriptors:  'Potable  water,  'Drinking  water, 
•Toxicity,  'Pollutant  identification,  'Bioassay, 
Bacteria,  Measuring  instruments,  Lasers,  Biologi- 
cal studies,  Microbiological  studies. 

The  LASER/MICROBE  bioassay  was  developed 
to  meet  the  needs  of  the  Department  of  Defense 
and  National  Institutes  of  Environmental  Health 


Sciences  for  a  rapid  detection  system  to  detect  low 
quantities  of  toxic  contaminants  in  potable  water. 
The  bioassay  system  consists  of  the  DAWN  B 
Laser  Photometer  which  makes  1200  measure- 
ments/sec at  15  unique  angles  and  an  isogenic  set 
of  Bacillus  subtilis  mutants.  Toxicity  to  the  bacteria 
is  detected  by  differential  light  scattering  (DLS)  of 
the  laser  beam  which  measures  the  response  of  the 
bacteria  in  terms  of  light  intensity  at  various  angles 
>  180.  The  DLS  pattern  (liquid  sample)  shows  the 
number  of  particles  present,  their  size,  shape  and 
the  distribution  of  particles.  If  the  bacteria  increase 
or  decrease  in  size,  the  intensity  vs.  angles  (DLS 
pattern)  will  shift.  Therefore,  shrinking,  swelling 
or  failure  of  the  bacteria  to  divide  over  time  are 
the  measured  parameters  of  toxicity.  Concentration 
of  the  toxicant  is  determined  by  the  level  of  re- 
sponse by  the  bacteria  in  a  given  sample.  The  time 
required  for  a  complete  assay  is  approximately  66 
minutes  (time  required  for  untreated  bacteria  to 
divide  twice  in  the  absence  of  any  toxicant).  How- 
ever, individual  samples  can  be  read  and  analyzed 
by  the  computerized  system  at  a  rate  of  one 
sample/min.  (i.e.,  5-10  concentrations  of  an  aque- 
ous sample  are  easily  processed  in  just  over  an 
hour),  generating  data  for:  (1)  identifying  test  ma- 
terial; (2)  assessing  concentration  of  test  material; 
and  (3)  assessing  whether  test  material  is  acutely  or 
chronically  toxic.  (See  also  W89- 12002)  (Lantz- 
PTT) 
W89-12015 


GROUNDWATER  QUALITY  MONLTORING  IN 
A  RISK  ASSESSMENT  FRAMEWORK. 

Environmental  Monitoring  and  Support  Lab.,  Las 
Vegas,  NV. 
R.  Rajogopal. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  413-414. 

Descriptors:  'Network  design,  'Monitoring, 
'Groundwater  quality,  'Risk  assessment,  'Data- 
bases, 'Water  quality  control,  Information  ex- 
change, Public  health,  Hazardous  wastes. 

Questions  such  as  why,  what,  where,  when  and 
how  often  to  collect  data  play  a  central  role  in  the 
development  of  a  groundwater  quality  monitoring 
strategy  for  hazardous  waste  sites.  Limited  re- 
sources will  not  permit  monitoring  for  many  con- 
taminants at  the  same  frequency  at  all  wells  at  all 
sites.  Therefore,  a  resource  allocation  strategy  is 
necessary  to  evaluate  the  answers  for  the  previous 
type  of  questions.  Numerous  factors  related  to  well 
design  and  construction,  variations  in  groundwater 
quality  over  space  and  time,  procedures  associated 
with  field  and  laboratory  methods,  cost  of  data 
collection,  value  of  monitored  information  and  per- 
ceptions of  health  risks  from  chemical  exposure 
affect  the  development  of  a  groundwater  quality 
monitoring  strategy.  The  impact  of  several  of  these 
factors  on  monitoring  decisions  is  highlighted  with 
findings  derived  from  the  analysis  of  three  large 
groundwater  quality  data  bases:  the  ambient 
groundwater  quality  data  base  of  the  U.S.  Geologi- 
cal Survey  (WATSTORE),  the  data  base  of  the 
EPA  maintained  to  meet  the  requirements  of  the 
Safe  Drinking  Water  Act  (MSIS)  and  the  ground- 
water quality  data  base  at  selected  hazardous  waste 
sites  maintained  by  the  Environmental  Monitoring 
Systems  Laboratory  (Las  Vegas)  of  the  EPA.  (See 
also  W89- 12002)  (Lantz-PTT) 
W89-12057 


U.S.   EPA  FIELD  ANALYTICAL  SCREENING 
PROJECT, 

Ecology  and  Environment,  Inc.,  Arlington,  VA. 
For  primary  bibliographic  entry  see  Field  7A. 
W89- 12058 


EVALUATION  OF  THE  STANDARD  ELUTRI- 
ATE TEST  AS  AN  ESTIMATOR  OF  CONTAMI- 
NANT RELEASE  AT  THE  POINT  OF  DREDG- 
ING, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

D.  D.  Ludwig,  J.  H.  Sherrard,  and  R.  A.  Amende. 
Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161.  Contract  Report 
HL-88-1,  August  1988.  Final  Report.  46p,  9  fig,  5 
tab,  28  ref,  2  append.  Department  of  the  Army 
Contract  DACW39-87-M-0329. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Dredging,  Water  quality  control, 
Pollution  load,  Chemical  analysis,  Water  sampling, 
Heavy  metals,  Nutrients,  Standard  elutriate  test. 

Release  of  contaminants  during  dredged  material 
disposal  operations  has  long  been  the  subject  of 
environmental  concern.  The  potential  release  of 
pollutants  during  the  dredging  process  has,  in 
recent  years,  come  under  the  scrutiny  of  Federal 
and  State  regulatory  agencies.  The  Standard  Elu- 
triate Test  has  proven  to  be  a  good  estimator  of 
soluble  contaminant  release  for  dredged  material 
disposal  operations.  Data  analyses  and  field  studies 
were  conducted  by  the  US  Army  Engineer  Water- 
ways Experiment  Station  at  four  sites  in  the  United 
Sates.  A  direct  comparison  was  made  between 
chemical  concentrations  in  the  test  elutriate  from 
sediment  samples  taken  prior  to  dredging  and  cor- 
responding concentrations  in  water  samples  taken 
at  or  near  the  point  of  dredging  as  sediment  was 
being  dredged.  The  Standard  Elutriate  Test  satis- 
factorily predicted  the  release  of  soluble  contami- 
nants at  or  near  the  point  of  dredging  at  all  four 
sites  in  this  study.  However,  results  indicated  that 
the  elutriate  test  appears  to  overestimate  the  re- 
lease of  organic  materials,  nutrients,  and  some 
heavy  metals  (mercury,  manganese,  iron,  and  chro- 
mium). (Lantz-PTT) 
W89- 12075 


TECHNOLOGY  ASSESSMENT  OF  FIELD 
PORTABLE  INSTRUMENTATION  FOR  USE 
AT  ROCKY  MOUNTAIN  ARSENAL. 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

R.  A.  Jenkins,  W.  H.  Griest,  R.  L.  Moody,  M.  V. 
Buchanan,  and  M.  P.  Maskarinec. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A198  302. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  Report,  March  1988.  105p,  1  fig,  5  tab,  2 
append.  Army  Project  Oder  0188.  DOE  Contract 
1769-1 3  34-A1. 

Descriptors:  'Water  analysis,  'Measuring  instru- 
ments, 'Pollutant  identification,  'Chemical  analy- 
sis, 'Metals,  'Organic  compounds,  'Volatile  or- 
ganic compounds,  Colorimetry,  Rocky  Mountain 
Arsenal,  Inorganic  compounds,  X-ray  fluores- 
cence, Chromatography,  Separation  techniques. 

An  assessment  was  made  of  commercially  available 
field  instrumentation  for  analysis  of  samples  at 
Rocky  Mountain  Arsenal.  The  analytes  considered 
were  metals,  volatile  organics,  and  semivolatile 
organics.  Colorimetric  tests  for  metals  are  recom- 
mended for  screening,  with  positives  being  con- 
firmed by  microwave  digestion  followed  by  porta- 
ble atomic  absorption.  A  portable  mercury  monitor 
is  recommended  for  this  analysis.  Portable  X-ray 
fluorescence  is  recommended  for  higher  levels  of 
inorganics.  For  volatile  organics,  purge  and  trap 
and  heated  headspace  followed  by  portable  gas 
chromatography  are  recommended.  For  semivola- 
tiles  in  soil,  Soxtec  (a  quasi-soxhlet  extractor)  ex- 
traction and  gas  or  thin  layer  chromatography  are 
recommended.  For  semivolatiles  is  water,  solvent 
extraction  using  a  Mixxor  (a  field  solvent-extrac- 
tion device)  is  recommended.  (Author's  abstract) 
W89- 12079 


DIRECT  DETERMINATION  OF  PART-PER- 
BILLION  LEVELS  OF  VOLATILE  ORGANICS 
IN  WATER  AND  SOIL  SAMPLES  USING 
GLOW  DISCHARGE  MASS  SPECTROMETRY. 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

M.  B.  Wise,  and  M.  R.  Guerin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-011389. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-880768-1,  (1988).  19p,  12  fig. 
DOE  Contract  DE-AC05-84OR21400. 
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Descriptors:  'Water  analysis,  'Chemical  analysis, 
•Pollutant  identification,  *Soil  contamination, 
•Volatile  organic  compounds,  *Mass  spectrome- 
try, Trace  levels,  Water  pollution,  Chemical  analy- 
sis,' Ions,  Measuring  instruments,  Benzene,  Trich- 
loroethylene. 

A  low  pressure  glow  discharge  ion  source  has  been 
constructed  and  interfaced  with  a  quadrupole  mass 
spectrometer  for  the  direct  monitoring  of  trace 
organic  vapors  in  air.  Important  features  of  this  ion 
source  include  a  simple  design,  low  cost,  low  main- 
tenance, and  the  ability  to  sample  air  directly  with- 
out the  need  for  membranes,  splitters,  or  capillary 
restrictors.  Although  the  flow  rate  of  air  into  the 
source  is  approximately  2  standard  mL/second 
mTorr  which  reduces  interferences  caused  by  the 
formation  of  water  cluster  ions.  Furthermore,  the 
high  flow  rate  of  air  into  the  ion  source  provides  a 
simple  and  convenient  means  of  purging  volatile 
organics  from  water  or  soil  samples  directly  into 
the  mass  spectrometer  without  additional  appara- 
tus or  extensive  sample  preparation.  Early  studies 
with  this  system  indicate  that  low  part-per-billion 
levels  of  volatile  organics  such  as  benzene  or  trich- 
loroethylene  can  be  quantitatively  determined  m 
water  and  soil  samples  either  by  monitoring  head- 
space  above  a  sample  or  by  direct  purging.  Analy- 
sis time  of  2-5  minutes  provides  a  high  throughput 
of  10  or  more  samples  per  hour.  (Author's  abstract) 
W89- 12080 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II:  CONFIRMATION/QUANTIFICA- 
TION, STAGE  I. 

Ecology  and  Environment,  Inc.,  Lancaster,  NY. 

Buffalo  Corporate  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12093 

FIELD  AND  LABORATORY  STUDY  USING 
ADENYLATE  ENERGY  CHARGE  AS  AN  INDI- 
CATOR OF  STRESS  IN  MYTILUS  EDULIS 
AND  NEPHYTYS  INCISA  TREATED  WITH 
DREDGED  MATERIAL, 

Environmental  Research  Lab.,  Narragansett,  RI. 
G.  E.  Zaroogian,  P.  F.  Rogerson,  G.  Hoffman,  M. 
Johnson,  and  D.  Johns. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-198  107. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Technical  Report  D-88-4,  June  1988.  Final  Report. 
164p,  41  fig,  26  tab,  46  ref,  2  append. 

Descriptors:  *Pollutant  identification,  'Bioindica- 
tors,  'Dredging,  *Sediment  contamination,  'Myti- 
lus,  *Water  pollution  effects,  *Polychaetes,  Biolog- 
ical studies,  Polychlorinated  biphenyls,  Adenosine 
diphosphate,  Adenosine  triphosphate,  Field  tests, 
Biochemical  tests,  Stress,  Connecticut. 

A  study  was  conducted  to  test  the  applicability  of 
adenylate  energy  charge  (AEC)  and  adenine  nu- 
cleotide pool  concentrations  as  measures  of  biolog- 
ical response  in  the  blue  mussel,  Mytilus  edulis,  and 
the  marine  polychaete,  Nephtys  incisa,  after  expo- 
sure in  the  laboratory  and  field  to  contaminated 
dredged  material  from  Black  Rock  Harbor  (BRH), 
Bridgeport,  CT.  Biological  responses  were  meas- 
ured in  a  laboratory  dosing  system  that  provided 
constant  exposure  concentrations  of  suspended 
BRH  sediment  ranging  from  0  to  10  mg/L  for  M. 
edulis  and  0  to  200  mg/L  for  N.  incisa.  In  the  field, 
biological  responses  were  measured  in  both  species 
sampled  along  a  transect  of  stations  at  the  Central 
Long  Island  Sound  disposal  site.  Strong  exposure- 
residue  relationships  measured  in  laboratory  ex- 
periments indicated  that  selected  contaminants  in 
BRH  sediment  were  biologically  available.  Tissue 
residue  concentrations,  particularly  of  persistent 
compounds  such  as  polychlorinated  biphenyls, 
were  found  to  be  closely  related  to  exposure  con- 
centration. The  biological  responses  evaluated  in 
this  report  included  the  adenine  nucleotide  meas- 
ures of  adenosine  triphosphate,  adenosine  diphos- 
phate, adenosine  monophosphate,  adenylate  pool, 
and  AEC.  These  responses  were  measured  in  M. 
edulis  and  N.  incisa  exposed  to  BRH  sediment  in 
the  laboratory  and  the  field.  The  only  significant 
laboratory  response  was  a  reduction  in  adenylate 
nucleotide  concentrations  measured  in  N.  incisa  16 


weeks  postdisposal  and  were  indicative  of  non- 
stressed  organisms.  (Lantz-PTT) 
W89-12110 


ACID  MINE  DRAINAGE,  OCTOBER  1978-MAY 
1988:  CITATIONS  FROM  THE  NTIS  BIBLIO- 
GRAPHIC DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA22161  as  PB88-865019, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
June  1988.  68p.  Supersedes  PB87-859039. 

Descriptors:  *Acid  mine  drainage,  *Bibliographies, 
•Pollutant  identification,  *Mine  drainage,  Water 
pollution  control,  Water  pollution  treatment, 
Chemical  analysis. 

This  bibliography  contains  citations  concerning 
laboratory  and  field  analyses  of  acid  mine  drain- 
age. Topics  include  site  investigations  and  charac- 
terization, renovation  and  monitoring  programs, 
contaminant  treatment  research,  and  control  and 
abatement  studies.  Chemical  analyses  of  affected 
areas,  and  terrestrial  and  aquatic  ecosystems  re- 
sponse evaluations  are  terrestrial  and  aquatic  eco- 
systems response  evaluations  are  also  discussed. 
This  updated  bibliography  contains  190  citations  of 
which  10  are  new  entries  to  the  previous  edition. 
(Author's  abstract) 
W89-12145 


OIL  POLLUTION  SAMPLING,  DETECTION, 
AND  ANALYSIS,  JANUARY  1976-JANUARY 
1988:  CITATIONS  FROM  THE  NTIS  BIBLIO- 
GRAPHIC DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-856232, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
January  1988.  83p.  Supersedes  PB87-853636. 

Descriptors:  *  Bibliographies,  *Pollutant  identifica- 
tion, *Oil  pollution,  'Monitoring,  'Remote  sens- 
ing, Chromatography,  Spectroscopy,  Sediment 
sampler,  Marine  environment,  Tracers: 

This  bibliography  contains  citations  concerning  the 
monitoring  and  analysis  of  oil  pollution  resulting 
from  production  and  transport  operations.  De- 
scriptions and  evaluations  of  monitoring  methods 
and  devices,  tagging  and  tracing  techniques,  ana- 
lytical techniques,  including  spectroscopy  and 
chromatography,  are  among  the  topics  reviewed. 
Remote  sensing  methods,  and  oil-laden  sediment 
sampling  and  analyses  are  also  considered.  While 
the  majority  of  the  citation  pertain  to  marine  pollu- 
tion, some  attention  is  given  to  terrestrial  aspects. 
Citations  pertaining  specifically  to  pollution  effects 
on  flora  and  fauna  are  excluded.  This  updated 
bibliography  contains  251  citations  of  which  42  are 
new  entries  to  the  previous  edition.  (Author's  ab- 
stract) 
W89-12162 

POLYCHLORINATED  BIPHENYLS:  OCCUR- 
RENCE IN  SEDIMENTS  AND  SOILS,  JANU- 
ARY 1977-JANUARY  1988:  CITATIONS  FROM 
THE  SELECTED  WATER  RESOURCES  AB- 
STRACTS DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12169 


GROUND  WATER  POLLUTION:  GENERAL 
STUDIES,  DECEMBER  1984-JANUARY  1988: 
CITATIONS  FROM  THE  NTIS  BIBLIOGRAPH- 
IC DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 
For  primary  bibliographic  entry  see  Field  5B. 
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5B.  Sources  Of  Pollution 


MICROBIAL  TRANSFORMATIONS  OF 
AZAARENES  IN  CREOSOTE-CONTAMINAT- 
ED SOIL  AND  GROUND  WATER:  LABORATO- 
RY AND  FIELD  STUDIES. 

Geological  Survey,  Denver,  CO. 

W.  E.  Pereira,  C.  E.  Rostad,  D.  M.  Updegraff,  and 

J.  L.  Bennett. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  17-23,  1988.  5  fig,  1  tab,  12  ref. 

Descriptors:  *Biotransformation,  'Degradation 
products,  'Creosote,  'Groundwater  pollution, 
•Path  of  pollutants,  'Fate  of  pollutants,  'Biodegra- 
dation,  *Microbial  degradation,  *Soil  contamina- 
tion,  Aerobic  conditions,   Aromatic  compounds. 

Azaarenes  or  aromatic  nitrogen  heterocycles  are  a 
class  of  compounds  found  in  wood-preservative 
wastes  containing  creosote.  The  fate  and  move- 
ment of  these  compounds  in  contaminated  aquifers 
is  not  well  understood.  Water  quality  studies  in  an 
aquifer  contaminated  with  creosote  near  Pensaco- 
la,  FL,  indicated  that  groundwater  was  contami- 
nated with  several  azaarenes  and  their  oxygenated 
and  alkylated   derivatives,   suggesting   that  these 
oxygenated  compounds  may  be  products  of  micro- 
bial transformation  reactions.  Accordingly,  labora- 
tory studies  were  designed  to  investigate  the  fate 
of  these  compounds.  Under  aerobic  conditions,  soil 
pseudomonads  isolated  from  creosote-contaminat- 
ed soil  converted  quinoline  to  2(lH)quinolinone 
that  subsequently  was  degraded  to  unknown  prod- 
ucts. A  methanogenic  consortium  isolated  from  an 
anaerobic  sewage  digestor,  in  presence  of  ground- 
water and  creosote-contaminated  soil,  converted 
quinoline,  isoquinoline,  and  4-methylquinoline  to 
their  respective  oxygenated  analogs.  In  addition, 
N,  C,  and  O-methylated  analogs  of  oxygenated 
azaarenes  were  identified  by  gas  chromatography- 
mass  spectrometry  (GC-MS)  in  anaerobic  cultures. 
Under  the  experimental  conditions,  2-methylquino- 
line  was  biorefractory.   Presence  of  similar  bio- 
transformation products  in  anaerobic  cultures  and 
contaminated  groundwater  from  the  Pensacola  site 
provided  further  evidence  that  these  compounds, 
in  fact,  microbial  transformation  products.  Stable 
isotope  labeling  studies  indicated  that  the  source  of 
the  oxygen  atom  for  this  hydroxylation  reaction 
under  aerobic  and  anaerobic  conditions  was  water. 
Whereas   parent   azaarenes  are  biodegradable   in 
both  anaerobic  and  aerobic  zones,  oxygenated  an 
alkylated    analogs    are    more    biorefractory    and, 
hence,  persistent  in  anaerobic  zones  of  contaminat- 
ed aquifers.  (Author's  abstract) 
W89- 11072 


LEGIONNAIRES  DISEASES  AND  THE  WATER 
ENVIRONMENT  IN  ISRAEL. 

Hebrew  Univ.  of  Jerusalem  (Israel).  Human  Envi- 
ronment Sciences  Div. 
H.  I.  Shuval,  B.  Fattal,  and  H.  Bercovier. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  1 1/12,  p  33-38,  1988.  2  tab,  6  ref. 

Descriptors:  *Human  pathogens,  'Legionella, 
'Bacteria,  'Public  health,  'Israel,  'Pathogens, 
Water  supply,  Bacterial  analysis,  Agronomy, 
Farms,  Potable  water,  Pollutant  identification, 
Cooling  water,  Stabilization  ponds,  Irrigation  ef- 
fects, Population  exposure,  Surface  water,  Fish 
ponds. 

Using  systematically  evaluated  methods,  39  strains 
of  Legionella  were  isolated  from  302  samples  of 
water  from  surface  sources,  fishponds,  cooling  sys- 
tems and  wastewater  stabilization  ponds.  Most  iso- 
lations were  made  during  the  warm  irrigation 
season  (May  to  October).  Legionella  pneumophila 
was  the  most  frequent  species  isolated.  Evidence 
that  Legionella  can  infect  and  survive  for  long 
periods,  at  low  temperatures,  in  a  natural  aquatic 
protozoan  (Acanthamoeba  palestinensis),  may  pro- 
vide a  possible  explanation  for  the  over-wintering 
mechanism  during  which  period  that  organisms  are 
rarely  identified  in  free  form  in  water  samples. 
Antibody  levels  to  Legionnaires  disease  bacteria 
were  determined  on  a  total  of  2,410  blood  samples 
drawn  from  1,355  individuals  residing  in  rural  agri- 
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cultural  cooperative  villages  (kibbutzim).  The  pop- 
ulation studied  included  irrigation  and  other  water 
contact  workers  exposed  to  aerosolized  water  from 
sprinkler  irrigation  systems  using  clean  water, 
wastewater  and  non-water  contact  individuals  as 
controls.  Water  contact  workers  carried  antibodies 
to  Legionella  pneumophila  seven  times  more  fre- 
quently than  th  non-water  contact  control  group 
(2.8%  vs.  0.4%).  There  was  no  difference  between 
those  exposed  to  sprinkler  irrigation  with  clean 
water  or  wastewater  effluent.  It  is  concluded  that 
under  the  conditions  in  Israel  where  Legionella 
spp.  are  ubiquitous  in  irrigation  water  sources, 
workers  exposed  to  aerosols  from  sprinkler  irriga- 
tion have  a  high  occupational  risks  of  infection 
with  legionnaires  disease  bacteria.  (Author's  ab- 
stract) 
W89- 11074 


BACTERIAL  TRANSPORT  IN  FRACTURED 
ROCK:  A  FIELD-SCALE  TRACER  TEST  AT 
THE  CHALK  RIVER  NUCLEAR  LABORATO- 
RIES. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
D.  R.  Champ,  and  J.  Schroeter. 
Water  Science  and  Technology  WSTED4,  Vol 
20,  No.  11/12,  p  81-87,  1988.  5  fig,  1  tab,  3  ref. 

Descriptors:  'Fracture  permeability,  •Environ- 
mental tracers,  *Isotopic  tracers,  *Path  of  pollut- 
ants, 'Groundwater  pollution,  'Geologic  fractures, 
•Groundwater  movement,  Escherichia  coli,  Filtra- 
tion, Field  tests. 

The  potential  for  transport  of  bacteria  by  ground- 
water in  fractured  crystalline  rock  was  assessed  in 
a  series  of  field-scale  tracer  tests.  The  break- 
through curves  for  injected  Escherichia  coli  and 
'non-reactive'  particle  tracers  were  computed  with 
those  for  conservative  inorganic  and  radioactive 
tracers.  Rapid  transport,  relative  to  the  conserva- 
tive tracers,  of  both  bacteria  and  non-reactive  par- 
ticles was  observed.  The  first  appearance  of  both 
was  with,  or  slightly  before,  the  conservative  trac- 
ers for  water  movement.  Removal  of  the  bacteria 
and  particles  by  filtration  processes  occurred  and 
was  quantified  through  the  calculation  of  filter 
factors.  The  filtration  process  in  this  fracture 
system  is  similar  to  that  found  in  a  gravel  aquifer. 
From  the  results  it  is  concluded  that  particulate 
contaminant  can  be  very  rapidly  transported  in 
fracture  systems  and  that  continuing  sources  of 
contamination  could  lead  to  relatively  high  local 
concentrations  of  particulate  contaminants  com- 
pared with  the  average  at  any  given  distance  from 
the  source.  It  is  also  concluded  that  the  use  of 
traditional  conservative  tracers  for  water  move- 
ment, to  assess  the  potential  for  movement  of  par- 
ticulate contaminants,  could  lead  to  significant  un- 
derestimates of  exposure  to  particulate  contami- 
nants due  to  consumption  of  water  from  water 
recovery  wells  located  in  fractured  media.  (Au- 
thor's abstract) 
W89- 11080 


FUNGI  FROM  POTABLE  WATER:  INTERAC- 
TION WITH  CHLORINE  AND  ENGINEERING 
EFFECTS. 

West  Chester  Univ.  of  Pennsylvania.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 11090 


KINETICS  OF  METHANE-OXIDIZING  BIO- 
FILMS  FOR  DEGRADATION  OF  TOXIC  OR- 
GANICS. 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

S.  E.  Strand,  R.  M.  Seamons,  M.  D.  Bjelland,  and 
H.  D.  Stensel. 

Water  Science  and  Technology  WSTED4,  Vol 
20,  No.  11/12,  p  167-173,  1988.  8  fig,  1  tab,  25  ref. 

Descriptors:  •Methane,  *Biofilms,  'Water  pollu- 
tion treatment,  'Groundwater  pollution,  •Biode- 
gradation,  'Fate  of  pollutants,  'Organic  solvents, 
Solvents,  Kinetics,  Toxicity,  Water  quality  control, 
Water  pollution  control,  Oxidation,  Chlorinated 
hydrocarbons,  Path  of  pollutants. 


Of  those  chlorinated  solvents  known  to  contami- 
nate groundwaters,  those  of  particular  concern  are 
trichloroethylene  and  1,1,1-trichloroethane,  due  to 
their  carcinogenicity  and  relative  resistance  to  bio- 
logical degradation.  The  distribution,  fate  and 
public  health  consequences  of  these  compounds  in 
the  groundwater  are  reviewed.  The  kinetics  of 
methane-oxidizing  bioreactors  for  the  degradation 
of  toxic  organics  are  modeled.  Calculations  of  the 
fluxes  of  methane  and  toxic  chlorinated  hydrocar- 
bons were  made  using  a  biofilm  model.  The  model 
simulates  the  effects  of  competition  by  toxics  and 
methane  on  their  enzymatic  oxidation  of  the  meth- 
ane monooxygenase.  Dual-competitive  substrate/ 
diffusion  kinetics  were  sued  to  model  biofilm  co- 
metabolism,  integrating  three  model  equations. 
The  model  predicts  that  methane  fluxes  will  be 
relatively  unaffected  by  surface  toxic  concentra- 
tions less  than  five  times  the  half-saturation  con- 
stant for  the  toxic.  The  rates  were  found  to  be 
moderately  sensitive  to  variations  in  the  diffusivity 
of  the  toxic  compound  and  less  sensitive  to  meth- 
anotrophic  biomass,  half-saturation  and  to  the  sur- 
face oxygen  concentration  was  as  expected  from 
conventional  biofilm  kinetics:  no  effect  until 
oxygen  fell  low  enough  to  limit  the  biofilm  depth. 
(Friedmann-PTT) 
W89- 11092 


DEGRADATION  OF  TRICHLOROETHYLENE 
BY  METHANOTROPHIC  BACTERIA  IN  A 
LABORATORY  COLUMN  OF  SATURATED 
AQUIFER  MATERIAL. 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 11093 


RECOMBINANT  DNA  PLASMID  TRANSMIS- 
SION TO  INDIGENOUS  ORGANISMS 
DURING  WASTE  TREATMENT. 

Drexel  Univ.,   Philadelphia,   PA.   Dept.  of  Bios- 

cience  and  Biotechnology. 

M.  A.  Gealt. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  11/12,  p  179-184,  1988.  42  ref.  EPA  Grants 

R8 10049  and  R8 12362. 

Descriptors:  'Nucleic  acids,  'Plasmids,  'Genetic 
pollution,  'Path  of  pollutants,  'Biological 
wastewater  treatment,  'Wastewater  treatment, 
Bacteria,  Genetic  engineering,  Viruses,  Model 
studies,  Fate  of  pollutants,  Environmental  engi- 
neering, Environmental  protection,  Biological 
properties. 

The  means  by  which  DNA  plasmids,  in  the  form 
of  genetically  engineered  DNA  sequences 
(GEDS),  are  transmitted  to  indigenous  organisms 
via  a  wastewater  treatment  process  is  reviewed, 
and  experiments  were  performed  to  trace  GEDS 
mobilization.  This  gene  transfer,  which  is  also 
shown  to  occur  in  a  laboratory-scale  facility  under 
conditions  that  model  treatment  processes  (about 
20  L  capacity),  depends  on  the  presence  of  bacteria 
containing  conjugative  plasmids,  many  of  which 
are  indigenous  to  wastewater.  Sensitive  detection 
of  GEDS  transfer  requires  the  use  of  DNA-DNA 
hybridization.  For  the  current  experiment,  non- 
bacterial genes,  pHSV106,  which  contains  the  thy- 
midine kinase  (tk)  gene  of  herpes  simplex  virus, 
were  used  to  trace  GEDS  mobilization.  The  acqui- 
sition of  plasmid-encoded  characteristics  by  recipi- 
ents in  di-parental  coincubation  with  the  isolated 
mobilizers  was  observed.  In  tri-parental  coincuba- 
tions  containing  a  pBR325-plasmid  donor  strain, 
naturally  occurring  mobilizer  strains  have  shown 
the  capability  to  participate  in  the  mobilization  of 
recombinant  DNA.  The  plasmids  resulting  from 
these  tri-parental  coincubations  indicated  not  only 
that  recombinational  rearragements  frequently 
were  necessary  to  establish  plasmid  stability,  but 
also  that  plasmid  stability  was  a  reasonably 
common  event.  The  ecological  fate  of  the  altered 
DNA  must  continue  to  be  analyzed  and  environ- 
mental engineering  methods  must  be  developed  to 
contain  the  spread  of  GEDS.  (Friedmann-PTT) 
W89-11094 


DETERMINATION  OF  ACTIVE  BIOMASS. 


Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 
Sanitary  Engineering. 

For  primary   bibliographic   entry   see   Field   5D 
W89- 11099 


INTERACTIONS  BETWEEN  FREE-LrVTNG 
AMOEBAE  AND  LEGIONELLA  IN  THE  ENVI- 
RONMENT. 

Strasbourg- 1  Univ.  (France).  Faculte  de  Pharma- 

cie. 

For  primary  bibliographic  entry  see  Field  5A 

W89-11102 


CORRELATIONS  OF  THE  PROTOZOA,  CRYP- 
TOSPORIDIUM AND  GIARDIA,  WITH 
WATER  QUALITY  VARIABLES  IN  A  WATER- 
SHED. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

J.  B.  Rose,  H.  Darbin,  and  C.  P.  Gerba. 

Water  Science  and  Technology  WSTED4,  Vol 

20,   No.    11/12,   p  271-276,    1988.   3  tab,    16  ref. 

Descriptors:  'Cryptosporidium,  'Giardia,  'Tur- 
bidity, 'Pollutant  identification,  'Protozoa,  'Eco- 
logical distribution,  'Parasites,  'Coliforms,  'Water 
analysis,  Statistical  analysis,  Microorganisms,  Path 
of  pollutants,  Bacterial  analysis,  Correlation  analy- 
sis, Watersheds,  Catchment  areas,  Spores,  Water 
pollution  effects. 

A  watershed  in  the  western  United  States  was 
surveyed  biweekly  for  a  year  for  the  protozoa 
Cryptosporidium  and  Giardia.  Parasite  samples 
were  collected  using  filtration  of  200-1000  L  of 
water,  eluted  by  washing  the  filter,  concentrated 
and  clarified  with  density  gradients.  Oocyst  and 
cysts  were  detected  using  monoclonal  antibodies, 
in  a  direct  or  indirect  immunofluorescent  assay. 
The  organisms  were  enumerated  on  membrane  fil- 
ters using  epi-fluorescent  microscopy.  Number  of 
organisms  per  liter  of  water  were  then  calculated. 
Grab  samples  were  analyzed  for  total  and  fecal 
coliform  concentrations  as  well  as  turbidities.  After 
log  10  (y  +  1.0)  transformations,  Pearson's  corre- 
lation coefficients  were  derived  for  each  variable 
against  all  others.  From  39  samples,  Cryptospori- 
dium and  Giardia  were  detected  in  20  and  12  of  the 
samples,  respectively,  and  oocyst  concentrations 
were  approximately  10  times  higher  than  cyst 
levels.  The  river  downstream  from  the  lake  ran 
through  an  area  concentrated  with  cattle  pasture 
and  had  the  greater  numbers  of  both  parasites  (1.09 
oocysts  and  0.22  cysts/L).  The  lake,  although  re- 
ceiving sewage  effluents,  may  have  also  had  lower 
levels  (0.58  oocysts  and  0.08  cysts/L)  because  of 
dilution  and  sedimentation.  Coliform  levels  ranged 
from  0.12  to  75  CFU/100  ml  while  fecal  coliform 
levels  were  slightly  lower.  Turbidity  averaged  55 
NTU  at  the  river  and  48  NTU  at  the  lake.  Correla- 
tion coefficients  were  derived  for  all  variables. 
Giardia  concentrations  were  significantly  correlat- 
ed to  Cryptosporidium  concentrations  with  an  r 
value  of  0.778,  significant  at  the  99%  confidence 
level.  No  other  correlations  were  observed  be- 
tween Giardia  and  total  or  fecal  coliforms  or  turbi- 
dities nor  between  Cryptosporidium  levels  and 
total  or  fecal  coliforms  or  turbidities.  Neither  bac- 
terial indicator  organisms  nor  turbidity  are  reliable 
predictors  for  the  absence  of  enteric  protozoa  in 
the  study  watershed.  (Author's  abstract) 
W89-11107 


VIRUS  SURVIVAL  AND  TRANSPORT  IN 
GROUNDWATER. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

M.  V.  Yates,  and  S.  R.  Yates. 
Water  Science  and  Technology  WSTED4,  Vol 
20,   No.    11/12,   p  301-307,    1988.   4  fig,   33  ref. 

Descriptors:  'Viruses,  'Path  of  pollutants, 
•Groundwater  pollution,  *Hydrologic  models, 
•Septic  tanks,  •Drinking  water,  *Water  pollution 
sources,  Human  pathogens,  Model  studies,  Potable 
water,  Sampling,  Groundwater  movement,  Arte- 
sian wells,  Soil  water. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
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Viruses  may  be  responsible  for  up  to  50%  of 
waterborne  disease  in  the  U.S.,  with  septic  tanks 
being  a  major  source  of  viruses  in  soils  and 
groundwater.  A  model  is  developed  that  could  be 
used  to  estimate  safe  distances  between  septic 
tanks,  or  other  sources  of  contamination,  and 
drinking  water  wells.  The  model  was  based  on 
groundwater  flow  characteristics  and  the  length  of 
time  that  viruses  remain  infective  in  the  subsurface 
environment.  Water  samples  were  collected  from 
71  continuously  pumping  municipal  drinking  water 
wells.  Viruses  were  inoculated  into  the  water  sam- 
ples, and  the  rate  at  which  the  viruses  were  inacti- 
vated was  calculated  for  each  sample.  The  inacti- 
vation  rates  were  determined  to  be  spatially  corre- 
lated by  calculating  a  semivariogram.  Kriging,  a 
geostatistical  technique,  was  used  to  estimate  virus 
inactivation  rates  at  unsampled  locations  using  the 
measured  values  at  nearby  locations.  The  measured 
and  kriged  virus  inactivation  rates  were  used  in 
conjunction  with  the  regional  groundwater  flow 
characteristics  to  calculate  septic  tank  setback  dis- 
tances over  a  city-wide  area.  The  setback  distance 
was  defined  as  the  distance  required  for  a  7-log 
reduction  in  virus  number  in  the  time  that  the 
water  traveled  from  the  source  of  contamiantion  to 
a  drinking  water  well.  The  model  has  been  ex- 
tended to  account  for  alterations  in  the  flow  filed 
caused  by  presence  of  pumping  wells.  Setback 
distances  of  less  than  15  m  to  over  300  m  have 
been  calculated  using  these  models.  The  results  of 
this  research  may  be  useful  for  community  plan- 
ning purposes.  (Author's  abstract) 
W89-11111 

COMPARATIVE  STUDIES  ON  THE  SURVIV- 
AL OF  INDICATOR  ORGANISMS  AND 
PATHOGENS  IN  FRESH  AND  SEA  WATER. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

L.  M.  Evison. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  309-315,  1988.  6  tab,  5  ref. 

Descriptors:  *Fate  of  pollutants,  'Viruses,  'Patho- 
gens, *Seawater,  *Bioindicators,  'Survival,  Bacte- 
ria, Water  temperature,  Microorganisms,  Compari- 
son studies,  Statistical  analysis,  Streptococcus,  Shi- 
gella, Salmonella,  Nutrients,  Salinity,  Solar  radi- 
ation, Bacterial  analysis,  Water  analysis. 

A  comprehensive  series  of  experiments  were  con- 
ducted in  which  the  survival  characteristics  of  a 
range  of  indicator  bacteria,  pathogenic  bacteria  nd 
bacteriophages  were  compared  in  fresh  and  sea- 
water  in  the  light,  and  at  a  range  of  temperatures, 
nutrient  concentrations  and  salinities  in  the  dark. 
Aliquots  of  filtered  seawater  or  freshwater  were 
inoculated   with   sewage   or   pure   cultures.   The 
effect  of  light  was  investigated  in  a  solar  simulator 
in  which  the  light  intensity  from  400  W  medium- 
pressure  mercury  iodide  discharge  lamps  could  be 
adjusted   by   altering   the   distance   between   the 
beaker  and  the  bulbs.  The  temperature  was  main- 
tained at  15C  in  all  samples  for  all  light  experi- 
ments. The  effect  of  temperature  was  measured  in 
fresh  and  seawater  in  1  1  beakers  in  the  dark,  over 
the  range  of  2,  5,  10,  15,  20  and  25  degrees  C. 
Organism  survival  was  studied  in  E.  coli,  fecal 
streptococci,  maroon  fecal  streptococci,  Salmonel- 
la typhimurim  12,  12a  and  110,  S.  anatum,  Shigella 
sonnei,  Sh.  flexneri,  Yersinia  enterocolitica,  Cam- 
pylobacter fetus,  Coliphages  MS  2  and  f2.  The  data 
showed  that  in  the  light,  the  survival  of  E.  coli  was 
very  poor  compared  to  that  of  Salmonellae.  In  the 
light,  survival  was  best  in  freshwater,  but  in  the 
dark,  survival  in  seawater  was  usually  better.  A 
linear  relationship  was  demonstrated  for  T  sub  90 
and  light  intensity,  and  log  T  sub  90  and  tempera- 
ture, but  non-linear  responses  occurred  for  a  range 
of  salinities  and  nutrient  concentrations.   (Fried- 
mann-PTT) 
W89-11112 


NrTROGEN-FLXrNG  HETEROTROPHIC  BAC- 
TERIA IN  COASTAL  WATERS:  A  COMPARI- 
SON OF  THE  CONTRIBUTION  MADE  BY 
SEWAGE  EFFLUENT  IN  A  TEMPERATE  AND 
A  TROPICAL  ENVIRONMENT. 
Lancaster  Univ.  (England).  Dept.  of  Biological 
Sciences. 


K.  Jones,  and  M.  Betaieb. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,   No.    11/12,  p  323-328,    1988.   6  tab,    10  ref. 

Descriptors:  'Temperate  zone,  'Fate  of  pollutants, 
•Sewage  bacteria,  'Coastal  waters,  'Tropical  re- 
gions, 'Heterotrophic  bacteria,  'Nitrogen  fixing 
bacteria,  Enterobacter,  Microbial  degradation,  Bio- 
degradation,  Bacteria,  Comparison  studies,  Path  of 
pollutants,  Survival,  Wastewater  outfall,  Kleb- 
siella. 

Using  identical  techniques,  a  comparison  is  made 
between  the  distribution  and  survival  of  heterotro- 
phic nitrogen-fixing  bacteria  from  sewage  in  cold 
seawater  of  Morecambe  Bay,  U.K.,  and  warm  sea- 
water of  Oahu,  Hawaii,  U.S.A.  In  the  colder  sea- 
water, the  predominant  nitrogen-fixing  bacteria  are 
salinity-tolerant  strains  of  Enterobacteriaceae 
(mainly  Klebsiellas)  that  come  from  sewage  efflu- 
ent discharged  into  the  rivers  and  estuaries  flowing 
into  the  bay.  In  the  inshore  warmer  waters  of 
Oahu,  similar  numbers  of  heterotrophic  nitrogen- 
fixing  bacteria  are  found  but,  although  most  are 
salinity-tolerant,  they  are  not  predominantly  Enter- 
obacteriaceae. Sewage  effluent  from  Honolulu  dis- 
charged into  the  sea  is  rapidly  dispersed  and  the 
bacteria  quickly  killed  by  UV  light  that  penetrates 
into  the  clear  water.  In  Morecambe  Bay,  bacteria 
are  found  much  further  out  to  sea  and  they  survive 
for  much  longer  periods  because  sunshine  levels 
are  relatively  low  and  light  penetration  is  inhibited 
by  high  turbidity  from  suspended  solids.  It  is  con- 
cluded that  salinity-tolerance  does  not  appear  to 
have  a  high  survival  value  for  the  nitrogen-fixing 
Klebsiellas;  there  is  little  evidence,  in  fact,  that 
salinity  has  any  effect  on  the  survival  of  enteric 
bacteria  in  general.  The  main  effect  of  salinity  on 
K.  pneumoniae  is  to  slow  down  the  rate  of  growth 
and  nitrogen  fixation.  (Author's  abstract) 
W89-11114 


DISINFECTION,  RECONTAMINATION,  AND 
REGROWTH  OF  INDICATOR  BACTERIA  IN  A 
WASTEWATER  SLUDGE  HEAT  TREATMENT 
SYSTEM. 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-11115 


F-SPECIFIC  RNA-BACTERIOPHAGES  AS 
MODEL  VIRUSES  IN  WATER  HYGIENE:  EC- 
OLOGICAL ASPECTS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-11124 


PHENOTYPE  VARIATION  WITHIN  KLEB- 
SIELLA PNEUMONIAE:  A  TOOL  TO  TRACE 
SOURCES  OF  CONTAMINATION  IN  SUR- 
FACE WATER. 

National       Bacteriological       Lab.,       Stockholm 

(Sweden). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-11129 


MARINE  HYDROCARBON-DEGRADING 

MICROORGANISMS:  COMMUNITY  STRUC- 
TURE AND  BIOMASS  DETERMINATION. 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
M.  Carpenter,  and  J.  Robertson. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  433-435,  1988.  2  tab,  5  ref. 

Descriptors:  'Oil  pollution,  'Fate  of  pollutants, 
'Water  pollution  treatment,  'Biodegradation,  'Hy- 
drocarbons, 'Marine  environment,  'Microbial  deg- 
radation, 'Algae,  Microorganisms,  Oil  wastes, 
Bacteria,  Harbors,  Biomass,  Monitoring,  Bilge, 
Species  composition,  Fungi. 

A  mixed  community  of  microorganisms  was  col- 
lected from  the  harbor  at  the  San  Diego  Navy 
Base  and  was  monitored  in  a  test  ecosystem  con- 
taining an  oily  bilge  waste  obtained  from  off-load- 


ing ships.  The  cultures  were  examined  in  the  pres- 
ence and  absence  of  the  algae,  to  determine  if  the 
algae  could  enhance  the  degradation  of  the  oily 
waste  by  providing  oxygen  and  possibly  a  nutrient 
source  from  dying  algae  for  the  bacterial  commu- 
nity. The  bilge  wastes  obtained  contained,  within 
detectable  limits,  kerosene,  bromoform,  tetrachlor- 
oethylene,  toluene,  benzene,  methylene  chloride 
and  phenol.  Mixed  organism  communities  were 
exposed  to  the  waste  for  6  weeks  in  a  12  h  light,  12 
h  dark  cycle  and  biomass  measurements  were  re- 
corded before  and  after  exposure.  A  comparison 
was  made  of  several  media  designed  for  use  in  the 
most  probable  number  (MPN)  determination  of 
petroleum-degrading  microorganims.  The  domi- 
nant algae  prior  to  hydrocarbon  exposure  were 
Oscillatoria  sp.,  blue-green  filamentous  algae,  and 
lesser  amounts  of  Chlamydomonas  sp.  and  Chlorel- 
la  sp.  After  six  weeks  of  exposure  to  bilge,  Chla- 
mydomonas sp.  and  Chlorella  sp.  had  increased  by 
a  factor  of  20  (in  phenol-treated  cultures)  and  55 
(in  waste-phenol  treated  cultures).  The  analysis  of 
the  chlorophylls  indicated  a  significant  increase  in 
all  chlorophylls.  The  biomass  data  indicated  that 
mixed  communities  containing  algae,  fungi,  and 
bacteria  appear  capable  of  growth  on  the  bilge 
waste,  although  the  community  structure  changes 
significantly.  (Friedmann-PTT) 
W89-11130 


COMPARISON    OF    VIRUS    SURVTVAL    IN 
FRESHWATER  SOURCES. 

Arizona  Univ.,  Tucson.  Dept.  of  Nutrition  and 

Food  Science. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-11139 


EFFECT  OF  ENVIRONMENTAL  VARIABLES 
ON  ENTERIC  VIRUS  SURVIVAL  IN  SURFACE 
FRESHWATERS. 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
C.  J.  Hurst. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  473-476,  1988.  2  fig,  2  tab,  6  ref. 

Descriptors:  'Enteroviruses,  'Fate  of  pollutants, 
'Pathogens,  'Path  of  pollutants,  Survival,  Surface 
water,  Solar  radiation,  Lakes,  Rivers,  Rotaviruses, 
Ultraviolet  radiation. 

Enteric  viruses  are  often  found  to  be  present  in 
natural  surface  freshwaters.  Several  types  of  con- 
tributing sources  to  this  contamination  are  re- 
viewed from  six  previously  published  studies.  The 
stability  of  enteric  viruses  had  been  examined  in 
rivers,  streams,  lakes  and  ponds.  Viral  inactivation 
rates  were  expressed  in  terms  of  log  base  10  units/ 
day,  representing  the  entire  period  of  sample  ob- 
servations; these  rates  were  then  analyzed  by  linear 
regression  as  being  the  dependent  variable  versus 
incubation  temperature.  Rotaviruses  appeared  to 
be  much  more  stable  in  fresh  surface  waters  as 
compared  with  enteroviruses.  High  levels  of  tur- 
bidity seemed  to  reduce  the  inactivating  effects  of 
sunlight  upon  viruses  exposed  in  shallow  trays. 
This  might  have  been  caused  by  turbidity  reducing 
penetration  of  UV  radiation  through  the  water. 
(Friedmann-PTT) 
W89-11140 

BIODEGRADATION  AND  GROWTH  KINET- 
ICS OF  ENRICHMENT  ISOLATES  ON  BEN- 
ZENE, TOLUENE,  AND  XYLENE. 

Sybron  Chemicals,  Inc.,  Salem,  VA. 

C.  D.  Goldsmith,  and  R.  K.  Balderson. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  505-507,  1988.  4  fig,  1  tab. 

Descriptors:  'Benzenes,  'Toluene,  'Xylenes,  'Fate 
of  pollutants,  'Biodegradation,  'Biodegradation, 
'Growth  kinetics,  Aerobic  conditions,  Substrates, 
Growth  media,  Microbial  degradation,  Culturing 
techniques,  Groundwater  pollution,  Model  studies, 
Cleanup. 

The  biodegradation  rates  and  growth  kinetics  were 
determined  for  the  aromatic  compounds  benzene, 
toluene,  and  para-xylene  through  batch  cultures. 
Substrate  volatilization  was  minimized  and  aerobic 
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conditions  maintained.  Plots  were  made  of  sub- 
strate loss  versus  time  and  of  solution  absorbance 
(biomass)  at  525  nm  versus  time.  The  linear  portion 
of  these  plots  were  used  to  obtain  utilization  and 
growth  rates  at  several  substrate  concentrations. 
Results  showed  little  difference  among  the  biokine- 
tic  utilization  constants  of  the  three  compounds 
tested.  Toluene,  however,  demonstrated  a  slightly 
higher  maximum  utilization  rate,  and  first  order 
substrate  utilization  rate.  Toluene  was  utilized  most 
rapidly.  Benzene  and  para-xylene  are  utilized  at 
similar  rates.  These  data  can  be  used  in  groundwat- 
er modeling  and  designing  biological  remediation 
systems.  (Friedmann-PTT) 
W89-11148 


MODELING  MICROBIAL  TRANSPORT  IN 
POROUS  MEDIA. 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

A.  B.  Cunningham,  D.  J.  Crawford,  and  W.  G. 

Characklis. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  509-511,  1988.  1  fig,  2  ref.  USGS 

grant  1 4-08-000 1-G 1284. 

Descriptors:  *Fate  of  pollutants,  'Model  studies, 
*Path  of  pollutants,  *Porous  media,  'Groundwater 
pollution,  'Capillary  water,  'Microorganisms,  Bio- 
degradation,  Differential  equations,  Advection, 
Hydrodynamics,  Nutrients,  Biofilms. 

A  method  for  modeling  the  transport  of  microbial 
cells  and  nutrients  in  saturated  porous  media  is 
presented.  Model  applications  include  analysis  and 
mitigation  of  porous  media  biofouling,  and  analy- 
ses of  schemes  for  in-situ  biodegradation  of  organic 
groundwater  contaminants.  The  model  concept  is 
based  on  the  solution  of  the  advection/dispersion 
equation,  which  treats  the  change  in  solute  concen- 
tration with  time  as  being  the  sum  of  concentration 
change  due  to  advection,  concentration  change 
due  to  hydrodynamic  dispersion,  and  concentra- 
tion change  due  to  solute  adsorption  or  reaction 
with  surroundings.  Solution  of  the  differential 
equations  describing  these  mass  balances  requires 
characterization  of  pore  space  geometry.  The  pro- 
posed modeling  approach  considers  the  porous 
media  within  a  control  volume  to  be  composed  of 
a  series  of  circular  conduits  of  diameter  equal  to 
the  average  effective  pore  channel  width.  The 
model  is  capable  of  simulation  variations  in  nutri- 
ent concentration  as  well  as  biofilm  accumulation 
with  time  and  position  along  the  flow  path.  (Fried- 
mann-PTT) 
W89-11149 


GROUND  WATER  MONITORING  FOR  TEMIK 
(ALDICARB)  IN  FLORIDA. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-11163 


SPREADSHEET  WATERSHED  MODELING 
FOR  NONPOINT-SOURCE  POLLUTION  MAN- 
AGEMENT IN  A  WISCONSIN  BASIN. 

Geological  Survey,  Madison,  WI. 

For  primary  bibliographic   entry  see   Field   5G. 

W89-11169 


MANGANESE  OXIDATION  RELATED  TO 
THE  RELEASES  FROM  RESERVOIRS. 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Civil  Engineering. 

J.  A.  Gordon. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

1,  p  187-192,  February  1989.  8  fig,  13  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
treatment,  'Reservoirs,  'Manganese,  'Reservoir 
releases,  Oxidation,  Tennessee,  Duck  River,  Nor- 
mandy Dam. 

Stratified  reservoir  waters  frequently  contain  ob- 
jectionable quantities  of  dissolved  Mn.  The  oxida- 
tion and  removal  of  dissolved  Mn  during  transport 
in  the  Duch  River  below  Normandy  Dam,  Tennes- 
see, was  shown  to  be  much  more  rapid  than  ex- 


pected from  chemical  oxidation.  Oxidation  took 
place  in  only  a  day  of  travel  time  rather  than 
months  or  years.  Laboratory  studies  showed  that 
removal  was  associated  with  a  slime  found  on  rock 
surfaces  below  the  dam  and  led  to  the  development 
of  column  technology  as  a  possible  method  of 
treating  natural  waters  containing  Mn.  Hydraulic 
loadings  on  the  columns  in  the  range  of  390-780  cu 
m/hr-ha  accomplished  a  90%  removal  rate  of  solu- 
ble Mn  over  an  influent  concentration  range  of  2- 
15  mg/L.  (Author's  abstract) 
W89-11175 


PORE  WATER  PROFILES  AND  EARLY  DIA- 
GENESIS  OF  MN,  CU,  AND  PB  IN  SEDI- 
MENTS FROM  LARGE  LAKES. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-11187 


PCBS  AND  PAHS  AS  TRACERS  OF  PARTICU- 
LATE DYNAMICS  IN  LARGE  LAKES. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11188 


DEGRADATION  OF  ATRAZINE  AND  RELAT- 
ED S-TRIAZINES. 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemical 

Engineering. 

L.  E.  Erickson,  and  K.  H.  Lee. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  19,  No.  1,  p  1-14,  1989.  6  fig,  2 

tab,  56  ref. 

Descriptors:  'Limnology,  'Triazine  pesticides, 
•Fate  of  pollutants,  'Soil  chemistry,  'Degradation, 
'Literature  review,  Agricultural  chemicals,  Herbi- 
cides, Atrazine,  Weed  control,  Corn,  Path  of  pol- 
lutants, Soil  contamination,  Soil  water,  Microbial 
degradation,  Biodegradation,  Bioenergetics,  Tem- 
perature effects,  Solubility,  Detoxification,  Acti- 
vated carbon. 

Atrazine  (CIET)  and  other  s-triazines  are  widely 
used  for  weed  control  in  the  production  of  corn 
and  other  crops.  This  article  reviews  the  degrada- 
tion of  these  herbicides  and  their  persistence  in  soil 
and  water  systems.  One  of  the  pathways  of  CIET, 
simazine,  and  propazine  detoxification  is  through 
the  formation  of  hydroxyl  analogs  such  as  hydrox- 
yatrazine  (IEOT)  from  CIET.  Dealkylation  ap- 
pears to  be  the  first  step  in  the  microbial  degrada- 
tion of  chloro-s-triazine  herbicides.  There  appear 
to  be  several  pathways  for  subsequent  metabolism 
of  the  dethylsimazine  and  deethylatrazine  pro- 
duced by  the  first  dealkylation  of  CIET.  One  of 
the  features  of  s-triazine  herbicides  is  their  persist- 
ence in  the  soil.  It  is  highly  desirable  that  they  be 
effective  during  the  entire  growing  season  of  the 
crop  of  interest.  However,  if  they  persist  into  the 
following  growing  season,  this  may  limit  the 
choice  of  crops  that  can  be  grown  on  the  land  the 
year  after  pesticide  application.  IEOT  is  bound 
strongly  to  soil  and  has  very  low  water  solubility. 
Microbiological  activity  appears  to  contribute  to 
the  disappearance  of  CIET  and  other  s-triazines 
from  soil.  The  degradation  rate  of  CIET  increases 
with  temperature.  The  rate  approximately  doubles 
with  each  10-degree  increase  in  temperature  in  the 
range  from  10  to  30  C.  The  moisture  content  of  the 
soil  also  influences  the  degradation  of  CIET;  deg- 
radation is  slowest  in  dry  soils.  Where  CIET  is  still 
present  in  the  soil  when  a  new  crop  that  is  sensitive 
to  CIET  is  to  be  planted,  granular  activated  carbon 
can  be  used  to  protect  the  new  crop.  (Sand-PTT) 
W89-11197 


DISSOLVED  NICKEL  AND  COBALT  IN  THE 
AQUATIC  ENVIRONMENT  AROUND 

MONACO. 

International     Lab.     of     Marine     Radioactivity, 

Monaco- Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-11217 


CONTAMINANT  TRANSPORT  IN  A  SINGLE 
FRACTURE:  PERIODIC  BOUNDARY  AND 
FLOW  CONDITIONS. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 
R.  P.  Lowell. 

Water  Resources  Research  WRERAO,  Vol.  25, 
No.  5,  p  774-780,  May  1989.  4  fig,  25  ref.  Georgia 
Geologic  Survey  Contract  707-690351. 

Descriptors:  'Solute  transport,  'Fracture  perme- 
ability, 'Path  of  pollutants,  'Boundary  conditions, 
•Groundwater  movement,  'Geologic  fractures, 
Fluid  mechanics,  Physical  properties,  Uniform 
flow,  Oscillatory  waves,  Geohydrology,  Flow  ve- 
locity, Flow  characteristics. 

The  effects  of  time-periodic  inlet  contaminant  con- 
centration and  groundwater  flow  velocity  on  con- 
taminant transport  in  a  single,  planar  fracture,  im- 
bedded in  a  relatively  impermeable  rock  matrix, 
were  investigated.  The  calculations  show  that  the 
contaminant  propagates  as  a  damped  traveling 
wave  into  the  matrix  and  along  the  fracture.  If 
longitudinal  dispersion  is  neglected,  penetration  of 
the  wave  into  the  matrix  and  fracture  depends 
upon  the  input  frequency.  Under  uniform  flow 
conditions,  a  daily  oscillation  penetrates  into  the 
matrix  and  fracture  approximately  1  cm  and  1  m, 
respectively.  An  annual  oscillation  penetrates  ap- 
proximately 10  cm  and  tens  of  meters  for  the 
matrix  and  fracture,  and  upon  the  flow  velocity. 
Because  longitudinal  dispersion  acts  to  further 
damp  the  amplitude  of  the  traveling  waves,  these 
results  give  maximum  penetration  distances  for  the 
waves.  If  the  flow  velocity  also  has  a  small,  time- 
periodic  component,  the  downstream  contaminant 
oscillations  are  virtually  unchanged  unless  the  inlet 
condition  and  flow  have  the  same  frequency.  In 
this  case,  a  dc  transport  of  contaminant  transport 
occurs  that  may  have  an  amplitude  as  large  as  one- 
half  of  the  magnitude  of  the  velocity  oscillation. 
These  results  indicate  that  in  the  absence  of  reso- 
nance, negligible  error  occurs  in  treating  contami- 
nant transport  using  mean  inlet  and  flow  conditions 
rather  than  more  realistic  time-varying  one.  Obser- 
vations of  oscillations,  however,  can  be  used  to 
provide  useful  information  on  rock  and  fracture 
transport  properties.  (Author's  abstract) 
W89- 11248 


RELATIONSHIP  OF  CATCHMENT  TOPOG- 
RAPHY AND  SOIL  HYDRAULIC  CHARAC- 
TERISTICS TO  LAKE  ALKALINITY  IN  THE 
NORTHEASTERN  UNITED  STATES, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-11253 


DETERMINATION  OF  SEDIMENT  COMPOSI- 
TION AND  CHRONOLOGY  AS  A  TOOL  FOR 
ENVIRONMENTAL  IMPACT  INVESTIGA- 
TIONS. 

Consiglio  Nazionale  delle  Ricerche,  Padua  (Italy). 
1st.  di  Chimica  e  Tecnologia  dei  Radioelementi. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-11215 


FLUXES  OF  N20  AT  THE  SEDIMENT- WATER 
AND  WATER-ATMOSPHERE  BOUNDARIES 
OF  A  NITROGEN-RICH  RIVER. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

H.  F.  Hemond,  and  A.  P.  Duran. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  5,  p  839-846,  May  1989.  4  fig,  2  tab,  39  ref. 
NSF  Grant  CEE-8108184. 

Descriptors:  'Wastewater  outfall,  'Path  of  pollut- 
ants, 'Nitrogen  oxide,  'Nitrogen  compounds, 
•Sediment- water  interfaces,  'Air- water  interfaces, 
•Path  of  pollutants,  'Stream  pollution,  Effluents, 
Fluctuations,  Seasonal  variation,  Cycling  nutrients, 
Bottom  sediments,  Water  column,  Fate  of  pollut- 
ants. 

The  biogeochemistry  of  N20  was  studied  in  a 
reach  of  a  small  river  in  Massachusetts  that  re- 
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ceives  wastewater  treatment  plant  effluent.  Fluxes 
of  N20  across  the  sediment-water  and  water-air 
interfaces  were  measured  using  a  mass-balance  ap- 
proach in  which  gas  exchange  coefficients  were 
measured  in  situ.  The  observed  atmospheric  flux 
averaged  0.25  mg  N20  /sq  m-h,  and  was  among 
the  highest  reported  fluxes  for  aquatic  systems  on  a 
per-area  basis,  although  the  significance  of  such 
rivers  as  global  N20  sources  may  not  be  large.  The 
largest  fraction  of  the  N20  released  to  the  atmos- 
phere was  produced  in  the  treatment  plant  per  se. 
During  the  cold  season,  N20  was  produced  in  the 
river  sediment;  during  the  warm  season,  the  sedi- 
ment was  a  sink  for  N20.  Throughout  the  year, 
water  column  production  was  minimal.  During  the 
season  when  N20  was  consumed  by  the  sediment, 
the  benthic  N20  flux  could  be  predicted  by  a 
simple  oxygen  penetration  depth  model.  (Author's 
abstract) 
W89-11254 


DISCRETE  KERNEL  METHOD  OF  CHARAC- 
TERISTICS MODEL  OF  SOLUTE  TRANSPORT 
IN  WATER  TABLE  AQUIFERS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
T.  H.  Illangasekare,  and  P.  Doll. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  5,  p  857-867,  May  1989.  10  fig,  35  ref.  NSF 
Grant  ECS-85 1986. 

Descriptors:  *Unconfined  aquifers,  *Path  of  pollut- 
ants, 'Groundwater  movement,  'Hydrologic 
models,  *Solute  transport,  "Porous  media,  ♦Multi- 
phase flow,  *Model  studies,  Aquifers,  Geohydro- 
logy,  Simulation,  Differential  equations,  Flow  ve- 
locity, Advection,  Diffusivity. 

A  simulation  model  of  two-dimensional  solute 
transport  in  water  table  aquifers  is  developed.  The 
linearity  of  the  governing  partial  differential  equa- 
tion of  groundwater  flow  is  exploited  by  using  the 
discrete  kernel  approach  that  has  been  successfully 
employed  previously  in  groundwater  flow  model- 
ing. With  this  approach,  the  flow  velocities  result- 
ing from  different  pumping  and  injection  schemes 
can  be  efficiently  computed.  The  conventional  im- 
plementation of  the  method  of  characteristics  is 
improved  using  an  influence  area  particle  tracking 
scheme  that  avoids  the  oscillations  and  step  jumps 
of  breakthrough  curves.  The  concept  of  a  porous 
medium  consisting  of  mobile  and  immobile  zones  is 
introduced  into  the  solution  of  the  two-dimensional 
advection  dispersion  equation.  When  model  results 
were  compared  with  those  generated  with  an  ana- 
lytical solution  and  with  a  conventional  method  of 
characteristics  model,  the  two-zone  model  resulted 
in  an  earlier  breakthrough,  higher  peak  concentra- 
tion and  tailing.  This  behavior  may  not  necessarily 
occur  for  other  parameter  combinations.  (Fried- 
mann-PTT) 
W89-11256 


REDOX-CONTROLLED  MULTIPLE-SPECIES 
REACTIVE  CHEMICAL  TRANSPORT:  1. 
MODEL  DEVELOPMENT. 

California  Univ.,  Berkeley.  Dept.  of  Materials  Sci- 
ence and  Mineral  Engineering. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-11257 


REDOX-CONTROLLED  MULTIPLE-SPECIES 
REACTIVE  CHEMICAL  TRANSPORT:  2.  VERI- 
FICATION AND  APPLICATION. 

California  Univ.,  Berkeley.  Dept.  of  Materials  Sci- 
ence and  Mineral  Engineering. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-11258 


ESTIMATING  CONSTITUENT  LOADS. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-11261 


HYDRODYNAMIC  DISPERSION  AT  THE 
LOCAL  SCALE  OF  CONTINUUM  REPRESEN- 
TATION. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 


tario). Chalk  River  Nuclear  Labs. 

G.  L.  Moltyaner. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  5,  p  1041-1048,  May  1989.  6  fig,  18  ref. 

Descriptors:  *Path  of  pollutants,  *Dispersion, 
•Plumes,  'Hydrodynamics,  *Diffusivity,  'Ground- 
water movement,  'Radioactive  tracers,  'Porous 
media,  Mathematical  studies,  Field  tests,  Percola- 
tion, Observation  wells,  Piezometers,  On-site  tests, 
Aquifers,  Ontario,  Quantitative  analysis,  Mathe- 
matical equations. 

Two  types  of  measurement  devices,  a  fully  pene- 
trating dry  observation  well  with  a  gamma  ray 
detector  and  a  multilevel  piezometer  with  a  7.5 
cm-long  screen,   were  used  for  measurement  of 
radiotracer  concentrations  in  three  natural  gradient 
dispersion  tests  performed  at  Twin  Lake  aquifer, 
Chalk  River,   Ontario  over  20,  40,   and   260  m 
distances.  The  devices  are  classified  according  to 
the  method  of  measurement  of  tracer  concentra- 
tion as  through-the-wall  and  mixing-cup  measure- 
ment devices.  The  weighting  function  associated 
with  the  through-the-wall  measurement  device  is 
defined  by  considering  the  process  of  interaction  of 
gamma  radiation  with  aquifer  materials  in  a  labora- 
tory experiment  and  is  found  to  follow  an  exponen- 
tial attenuation  law.  As  a  result,  a  continuum  de- 
scription of  the  porous  medium  is  introduced  in 
which  the  field  variable  is  defined  as  a  convolution 
product  of  associated  microscopic  values  with  the 
exponential  weighting  function.  An  experimental 
method  for  measuring  the  field  variable  according 
to  the  convolution  procedure  is  proposed.  It  is 
shown  that  in  the  field  tests,  the  weighting  func- 
tion   associated    with    the    through-the-wall    and 
mixing-cup  measurement  devices  can  be  approxi- 
mated by  a  'table'  function  with  the  scale  of  sup- 
port of  the  order  of  centimeters,  it  is  postulated 
that  tracer  transport  at  the  Twin  Lake  aquifer  can 
be  quantified  with  the  local  scale  advection-disper- 
sion  equation,  with  dispersivity  from  field-tracer 
dispersion  experiments  found  to  be  similar  to  those 
values  obtained  from  23  laboratory  columns.  The 
comparison  between  results  of  field  and  laboratory 
experiments  showed  that  patterns  of  dispersion  ob- 
served in  field  tests  at  the  local  scale  (using  differ- 
ent measurement  devices  with  the  same  scale  of 
support)  are  similar  to  the  patterns  observed  in 
laboratory  experiments.  Comparison  of  the  results 
showed  the  universal  nature  of  the  local  scale 
aspects  of  the  dispersion  process.  (Author's  ab- 
stract) 
W89- 11270 


BRINE  DISCHARGE  AND  SALINIZATION, 
CONCHO  RIVER  WATERSHED,  WEST 
TEXAS. 

Texas  Univ.,  Austin.  Bureau  of  Economic  Geolo- 
gy. 

A.  R.  Dutton,  B.  C.  Richter,  and  C.  W.  Kreitler. 
Ground  Water  GRWAAR,  Vol.  27,  No.  3,  p  375- 
383,  May-June  1989.  12  fig,  1  tab,  21  ref.  Railroad 
Commission  of  Texas  Contract  EAC(86-87)-10O3. 

Descriptors:  'Geochemistry,  'Water  chemistry, 
•Water  pollution  effects,  'Brines,  'Groundwater 
pollution,  'Water  quality,  'Water  pollution 
sources,  Saline-freshwater  interfaces,  Aquifers, 
Saline  water,  Brackish  water,  Hydraulic  proper- 
ties. 

Discharge  of  naturally  occurring  brine  from  the 
Southern  Great  Plains  regional  groundwater  flow 
system  significantly  affects  water  quality  in  local 
aquifers  in  the  Concho  River  watershed  in  West 
Texas.  The  chemical  variations  in  fresh  ground- 
waters and  subsurface  brines  in  part  of  this  water- 
shed were  investigated  to  develop  diagnostic  hy- 
drochemical  tools  for  identifying  sources  of  saline 
groundwater  into  shallow  aquifers.  Aquifers  in  out- 
cropping Permian  rocks  locally  contain  brine  and 
hydrocarbons  at  depths  as  shallow  as  135  ft  (41  m). 
Maps  of  hydraulic  head,  salinity,  and  hydrochemi- 
cal  facies  and  graphs  of  ionic  rations  and  stable 
isotopic  composition  locate  where  brackish  to 
saline  groundwater  occurs  naturally  as  a  result  of 
mixing  between  local  recharge  meteoric  water  and 
subsurface  brine  in  the  regional  flow  system.  Br/ 
CI,  C1/S04,  Ca/Na,  and  delta  D/delta  018  ratios 
distinguish  between  brine  sources  in  the  mixing 


zone.  For  example,  chemical  composition  of  brack- 
ish-to-saline shallow  groundwaters  beneath  the 
Concho  River  watershed  more  closely  resembles 
the  composition  of  Permian  than  of  Pennsylvanian 
formation  brines.  Other  possible  salinity  sources 
include  (1)  seepage  of  salt  water  from  rocks  be- 
neath oil  field  brine  disposal  pits,  which  ceased 
operation  in  the  late  1960s,  and  (2)  upward  flow  of 
artesian  salt  water  across  confining  beds  through 
decades-old  abandoned  oil-exploration  holes. 
These  sources  are  superimposed  on  the  naturally 
occurring  mixing  zone  between  brine  and  fresh 
water.  (Friedmann-PTT) 
W89-11280 


INFLUENCE  OF  MINERAL  WEATHERING 
REACTIONS  ON  THE  CHEMICAL  COMPOSI- 
TION OF  SOIL  WATER,  SPRINGS,  AND 
GROUNDWATER,  CATOCTIN  MOUNTAINS, 
MARYLAND. 

Geological  Survey,  Tallahassee,  FL. 
B.  G.  Katz. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  2,  p 
185-202,   April/June   1989.   5   fig,   6  tab,   55  ref. 

Descriptors:  'Acid  rain,  'Water  chemistry, 
'Weathering,  'Erosion,  'Acid  rain,  'Deicers, 
•Geochemistry,  *Soil  water,  Water  analysis, 
Groundwater,  Calcium,  Solute  transport,  Forest 
hydrology,  Model  studies,  Hydrogen  ion  concen- 
tration. 

During  1983  and  1984,  wet  precipitation  was  pri- 
marily a  solution  of  dilute  sulfuric  acid,  whereas 
calcium  and  bicarbonate  were  the  major  ions  in 
springs  and  groundwater  in  two  small  watersheds 
with  a  deciduous  forest  cover  in  central  Maryland. 
Dominant  ions  in  soil  water  were  calcium,  magne- 
sium, and  sulfate.  The  relative  importance  of  min- 
eral weathering  reactions  on  the  chemical  compo- 
sition of  these  subsurface  waters  was  compared  to 
the  contribution  from  wet  precipitation,  biological 
processes,  and  road  deicing  salts.  Mineral  reaction 
models,  developed  from  geochemical  mass-balance 
relationships,  involved  reactions  of  primary  and 
secondary  minerals  in  metabasalt  and  metarhyolite 
with  hydrogen  ion.  Geochemical  weathering  reac- 
tions account  for  the  majority  of  total  ion  equiva- 
lents in  soil  water  (46  percent),  springs  (51  per- 
cent), and  groundwater  (68  to  77  percent).  The  net 
contribution  of  total  ion  equivalents  from  biologi- 
cal processes  was  20  and  16  percent  for  soil  water 
and  springs,  respectively,  but  less  than  10  percent 
from  groundwater.  The  contribution  of  total  ion 
equivalents  from  deicing  salts  (10  to  20  percent) 
was  related  to  proximity  to  roads.  Strong  acids  in 
precipitation  contributed  44  percent  of  the  total 
amount  of  hydrogen  ions  involved  in  mineral- 
weathering  reactions  for  groundwater  in  contact 
with  metarhyolite  compared  to  25  percent  for 
groundwater  in  contact  with  metabasalt,  a  rock 
type  less  resistant  to  weathering.  (Author's  ab- 
stract) 
W89-11288 


MECHANISM  OF  THE  AEROBIC  FE(III)-P  SO- 
LUBILIZATION AT  THE  SEDIMENT-WATER 
INTERFACE. 

Lund  Univ.  (Sweden).  Inst,  of  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 
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RADIUM  ACCUMULATION  FROM  WATER 
BY  FOILAGE  OF  THE  WATER  LILY,  NYM- 
PHAEA  VIOLACEA. 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation, Sutherland.  Environmental  Science 
Div. 

J.  R.  Twining. 

Internationale  Vereinigung  fur  Theoretische  und 
Angewandte         Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  1954-1962,  December 
1988.  4  fig,  2  tab,  21  ref. 

Descriptors:  *Path  of  pollutants,  'Bioindicators, 
•Bioaccumulation.erlilies,  'Radium  radioisotopes, 
Streams,  Absorption,  Uranium,  Organicds,  Regres- 
sion analysis,  Leaching,  Adsorption. 
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Group  5B — Sources  Of  Pollution 

The  rates  and  extent  of  uptake  and  loss  of  radium 
by  the  foliage  of  Nymphaea  violacea  were  assessed 
under  laboratory  conditions  and  parameters  likely 
to  influence  radium-226  accumulation  are  identi- 
fied. Radium-226  is  a  possible  contaminant  from 
the  Ranger  uranium  mine  at  Jabiru,  240  km  east  of 
Darwin  in  the  Northern  Territory  of  Australia. 
The  Magela  Creek  floodplain,  10  km  downstream, 
supports  large  populations  of  N.  violacea  during 
the  period  of  inundation  from  December  to  June. 
The  plant  is  important  because  it  is  a  traditional 
food  of  Aboriginal  people  and  has  a  possible  role 
in  the  biogeochemical  cycling  of  radium.  Simple 
linear  regressions  were  performed  to  identify  pa- 
rameters controlling  radium  uptake.  These  results 
were  supported  by  stepwise  multiple  regression 
analyses.  Plant  condition  was  the  most  significant 
influence  on  radium  accumulation  in  the  uptake 
phase.  When  condition  was  removed  from  the 
analysis,  age  became  the  predominant  predictor. 
Leaf  diameter  was  significant  in  the  simple  linear 
regression,  but  it  was  overshadowed  by  condition 
and  age  in  the  stepwise  regressions.  During  the  loss 
phase,  time  of  exposure  to  clean  water  was  the  best 
predictor  owing  to  the  leaching  of  radium  from  the 
tissues.  Stepwise  linear  regression  of  all  parameters 
against  radium  activity  in  the  second  experiment 
confirmed  that  the  condition  of  the  leaves  was  the 
primary  parameter  controlling  radium  uptake. 
Achievement  of  equilibrium  and  the  rapidity  of 
uptake  and  loss  indicate  that  the  primary  mecha- 
nism for  accumulation  of  radium  is  surface  adsorp- 
tion or  uptake  by  epiphytic  communities,  rather 
than  metabolic  uptake  by  Nymphaea.  Radium  is 
known  to  be  strongly  adsorbed  on  to  organic  li- 
gands  or  to  be  associated  with  the  organic  fraction 
of  sediments  or  soils  or  with  the  algal  or  microbial 
fraction  in  any  system.  The  results  of  excised  la- 
minae experiments  and  the  whole  plant  experi- 
ments showed  conclusively  that  leaf  condition  was 
the  main  influence  on  the  accumulation  of  radium. 
Condition  controlled  not  only  the  extent  of  uptake 
while  the  plant  was  exposed  to  radium-contaminat- 
ed water,  but  also  the  degree  of  radium  retention 
during  the  loss  phase.  (Miller-PTT) 
W89- 11325 


EXPERIMENTAL  COMPARISON  OF 

RADIUM-226  AND  CALCIUM-45  KINETICS  IN 
THE  FRESHWATER  MUSSEL,  VELESUNIO 
ANGASI. 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation, Sutherland. 
R.  A.  Jeffree. 

Internationale  Vereinigung  fur  Theoretische  und 
Angewandte  Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  2193-2201,  December 
1988.  4  fig,  4  tab,  9  ref. 

Descriptors:  *Path  of  pollutants,  'Mussels, 
•Radium  radioisotopes,  'Calcium,  •Radioisotopes, 

Bioaccumulation. 

An  experimental  investigation  of  the  hypothesis 
that  the  biological  half-life  of  45Ca  is  shorter  than 
that  for  226Ra  is  described.  The  rates  of  accumula- 
tion and  loss  of  226Ra  and  45Ca  in  the  tissue  of  the 
freshwater  mussel  V.  angasi  were  compared  under 
experimental  conditions.  The  biological  half-lives 
for  45Ca  in  two  compartments  in  the  tissue  (T(l)l/ 
2=15  days,  T(2)l/2  =  87  days)  are  much  shorter 
than  that  for  226RA  which  is  much  greater  than 
167  days;  this  experimental  result  is  in  accordance 
with  the  increasing  ratio  of  226Ra  to  45Ca  tissue 
concentrations  with  age  that  has  been  observed  in 
natural  populations.  The  rate  of  accumulation  of 
226Ra  per  gram  of  tissue  is  proportional  to  the  rate 
of  45Ca  accumulation.  The  rate  of  accumulation  of 
226Ra  and  45Ca  per  gram  of  tissue  is  inversely 
related  to  mussel  shell  breadth  although  these  rela- 
tionships are  highly  variable.  Provision  of  cultures 
of  Chlamydomonas  algal  cells  as  food  for  mussels 
during  the  experimental  uptake  phase  did  not  sig- 
nificantly increase  their  accumulation  of  226Ra, 
compared  to  mussels  accumulating  226Ra  directly 
from  water  alone,  but  significantly  increased  45Ca 
accumulation.  (Miller-PTT) 
W89-11333 


SNOWPACK  DURING  THE  SPRING  MELT 
PERIOD. 

Institut    National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

H.  G.  Jones. 

Internationale  Vereinigung  fur  Theoretische  und 

Angewandte         Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  2286-2290,  December 

1988.  2  fig,  1  tab,  10  ref. 

Descriptors:  'Fluctuations,  *Acid  rain,  'Path  of 
pollutants,  *Snowmelt,  *Snowpack,  'Nitrates, 
•Sulfates,  *Hydrogen  ion  concentration,  Forests. 

The  results  of  mass  balance  study  on  both  the 
snowpack  and  meltwaters  in  a  coniferous  forest 
ecosystem  (LacLaflamme,  Quebec)  during  the 
spring  runoff  of  1984  and  1985  are  reviewed. 
Whether  the  relationship  between  H(  +  )  and 
S04(~)  and  N03(-)  in  the  snowpack  is  maintained 
during  the  production  and  discharge  of  meltwater 
to  the  snow-soil  interface  is  determined.  Results 
show  that  net  changes  in  S04(~)  and/or  N03(-) 
were  taking  place  in  the  pack  with  the  appearance 
of  free  water.  In  addition  the  extent  to  which  these 
strong  acid  anions  contribute  to  the  acidity  of  each 
hydrological  compartment  of  the  system  was  af- 
fected by  the  same  phenomenon.  For  comparable 
summed  concentrations  of  S04(-)  and  N03(-)  the 
acidity  is  lower  in  the  meltwater  and  in  the  wet 
pack  than  in  the  pack  prior  to  melt.  It  is  shown 
that  biological  depletion  of  N03(-)  and  reduction 
of  H(-f)  occur  in  wet  snowpacks  at  a  rate  compa- 
rable to  the  physical  processes  of  wet  and  dry 
deposition.  The  attenuation  of  the  acidity  of 
meltwaters  by  microbiological  processes  may  be 
significant  during  the  spring  runoff  when  much  of 
the  annual  load  of  acid  pollution  is  discharged  to 
northern  boreal  forest  ecosystems.  (Miller-PTT) 
W89- 11345 


SOME  ENVIRONMENTAL  FACTORS  AF- 
FECTING SURVIVAL  OF  FECAL  PATHOGENS 
AND  INDICATOR  ORGANISMS  IN  SEA- 
WATER. 

Alexandria  Univ.  (Egypt).  Higher  Inst,  of  Public 

Health. 

F.  El-Sharkawi,  L.  El-Attar,  A.  A.  Gawad,  and  S. 

Molazem. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.   1,  p   115-120,   1989.  2  fig,  4  tab,  7  ref. 

Descriptors:  'Fate  of  pollutants,  *Bioindicators, 
•Pathogenic  bacteria,  *Seawater,  Pathogens,  Tem- 
perature effects,  Salinity,  Survival,  Environmental 
effects,  Coliforms. 

The  effects  of  certain  environmental  factors  (tem- 
perature, salinity,  and  light)  on  the  die-off  of  exam- 
ples of  fecal  pathogens  and  indicator  organisms  in 
water  (Salmonella  typhii,  Salmonella  wein,  Shi- 
gella flexineri,  and  Escherichia  coli)  were  deter- 
mined. The  survival  of  these  organisms  was  inves- 
tigated in  different  types  of  water:  (1)  seawater,  (2) 
filter  sterilized  seawater,  (3)  tapwater,  and  (4) 
normal  saline.  The  organisms  were  counted  every 
two  hours  for  8  hours,  then  daily  for  up  to  7  days. 
It  was  found  that  there  was  no  great  difference  in 
the  survival  times  of  the  organisms  tested  at  tem- 
peratures of  25-35  C;  but  at  40  C  they  died  off 
more  rapidly.  The  salinity  of  the  seawater  did  not 
affect  the  survival  time  of  the  Salmonella  bacteria. 
However,  Sh.  flexneri  and  E.  coli  appeared  to 
survive  longer  in  freshwater  than  in  seawater  at 
temperatures  of  30-35  C.  Daylight  (sunlight)  had  a 
deleterious  effect  on  all  test  organisms.  Survival 
times  were  shorter  when  exposed  to  daylight  than 
in  the  dark  in  the  different  types  of  water,  being 
from  several  hours  to  24  h  compared  to  several 
days  in  the  dark.  Artificial  light  had  less  effect  than 
natural  daylight.  It  was  concluded  that  exposure  to 
sunlight  is  the  most  important  factor  in  the  self- 
purification  of  water  polluted  due  to  sewage  out- 
falls. (Author's  abstract) 
W89-11358 


Chemistry  and  Toxicology. 

A.  H.  El-Sebae,  F.  E.  Macklad,  A.  S.  El-Bakary, 

K.  S.  El-Gendy,  and  N.  S.  Ahmed. 

Water  Science  and  Technology  WSTED4,  Vol 

21,  No.  1,  p  131-135,  1989.  5  tab,  9  ref. 

Descriptors:  *Path  of  pollutants,  *Water  treatment, 
•Egypt,  *Chlorinated  hydrocarbons,  •Hydrocar- 
bons, Water  pollution  effects,  Lindane,  DDT, 
DDE,  Coastal  waters. 

The  effect  of  water  treatment  processes  on  the 
levels  of  chlorinated  hydrocarbons  (alpha-,  beta-, 
gamma-HCH  (lindane,  DDE,  and  P,P'-DDT)  and 
chlorophenols  (2,4-D;  2,3-D;  2,3,4-T;  2,4,5-T; 
2,3,4,6-tetro  and  pentochorophenol)  collected  from 
Bab-Shark  and  Abo-Hommos  were  analyzed  by 
gas  liquid  chromatography.  The  results  showed 
that  water  treatment  steps  did  not  significantly 
reduce  or  remove  HCH  from  the  treated  water. 
This  was  shown  by  the  high  HCH  content  in  the 
treated  water  when  compared  with  the  raw  water. 
However,  other  compounds,  like  the  DDE  and 
P,P'-DDT,  were  undetected  after  water  treatment. 
The  data  of  chlorophenols  content  showed  that 
2,43-D  was  slightly  reduced  by  water  purification, 
while  the  other  chlorinated  phenolic  compounds 
were  increased.  Generally,  the  levels  of  chlorinat- 
ed hydrocarbons  and  chlorinated  phenolic  com- 
pounds were  within  the  permissable  levels  in  the 
drinking  water,  according  to  World  Health  Orga- 
nization guidelines.  (Author's  abstract) 
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LEAD  ACCUMULATION  AND  LOCATION  IN 

THE    SHOOTS    OF   THE    AQUATIC    LIVER- 

WORT  SCAPANIA  UNDULATA  (L.)  DUM.  IN 

STREAM    WATER    AT    GREENSIDE    MINE, 

ENGLAND. 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan). 

K.  Satake,  T.  Takamatsu,  M.  Soma,  K.  Shibata, 

and  M.  Nishikawa. 

Aquatic  Botany  AQBODS,  Vol.  33,  No.   1/2,  p 

1 1 1-122,  March  1989.  4  fig,  2  tab,  25  ref. 

Descriptors:  *Bioaccumulation,  *Aquatic  life, 
•Path  of  pollutants,  *Lead,  *England,  •Aquatic 
plants,  Streams,  Heavy  metals,  Liverworts,  Sul- 
fides, Sulfates. 

Lead  accumulation  in  the  shoots  of  the  aquatic 
liverwort  Scapania  undulata  collected  from  a 
stream  at  an  abandoned  lead  mine  in  England  was 
studied  with  respect  to  its  concentration,  localiza- 
tion and  chemical  forms  in  the  cells.  The  concen- 
tration of  Pb  in  the  stream  water  was  0.02  mg/1, 
and  that  of  Pb  in  the  shoots  ranged  from  0.7  to 
2.4%  Pb  on  a  dry  weight  basis,  giving  an  enrich- 
ment ratio  of  350,000-1,200,000.  Energy-dissipative 
X-ray  microanalysis  of  the  cells  showed  localiza- 
tion of  Pb  in  the  cell  wall,  while  Pb  was  not 
detected  in  the  nucleus  and  other  components.  A 
study  of  sulfur  speciation  in  the  shoot  showed  that 
sulfide-S,  which  would  indicate  the  presence  of 
PBS,  was  undetectable  at  a  distinguishable  concen- 
tration ( <  5  microg/g).  An  insoluble  sulfate-S  con- 
centration of  78  microg/g,  which  may  occur  as 
PbS04,  was  equivalent  to  about  3%  of  total  Pb  in 
the  shoots  of  S.  undulata.  (Author's  abstract) 
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CHEMICAL  HYDROGEOLOGY  IN  NATURAL 
AND  CONTAMINATED  ENVIRONMENTS. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2K. 
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NITRATE,      SULFATE      AND      HYDROGEN 
FLUXES    THROUGH    A    BOREAL    FOREST 


EFFECT  OF  WATER  TREATMENT  ON  THE 
LEVELS  OF  CHLORINATED  ORGANICS  AT 
DIFFERENT  WATER  STATIONS  IN  THE  VI- 
CINITY OF  ALEXANDRIA,  EGYPT. 

Alexandria  Univ.  (Egypt).  Lab.  of  Environmental 


PREDICTION  OF  SALT  TRANSPORT  DURING 
LEACHING  OF  SALINE  SOILS  FOR  RECLA- 
MATION. 

Orissa  Univ.  of  Agriculture  and  Technology,  Bhu- 

baneswar  (India).  Dept.  of  Soils  and  Agricultural 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


DETERGENTS  AS  A  CONDITION  OF  POLLU- 
TION FROM  COASTAL  MARINE  AEROSOL. 

Florence  Univ.  (Italy).  Lab.  of  Technical  Physical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 
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HEAVY  METALS  IN  SEDIMENTS  OF  THE 
INNER  SHELF  OF  THE  BEAUFORT  SEA, 
NORTHERN  ARCTIC  ALASKA. 

M.  D.  Sweeney,  and  A.  Sathy-Naidu. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

3,  p   140-143,  March   1989.    1   fig,   3  tab,   9  ref. 

Descriptors:  *Marine  sediments,  *Continental 
shelf,  'Arctic,  'Pollutant  identification,  *Heavy 
metals,  *Alaska,  Baseline  studies,  Statistical  analy- 
sis, Sea  ice. 

Baseline  data  on  sediment  heavy  metals  available 
from  four  distinct  geographic  units  along  the  inner 
shelf  of  the  Beaufort  Sea  are  presented.  These  are 
Harrison  Bay,  Simpson  Lagoon-Gwydyr  Bay,  Ste- 
fansson  Sound-Prudhoe  Bay,  and  Beaufort 
Lagoon.  The  area  encompassed  extends  about  430 
km  along  the  Beaufort  Sea  coast  of  Alaska.  The 
remaining  stations,  located  outside  these  four,  rela- 
tively sheltered  environments,  were  grouped  sepa- 
rately under  the  title:  Open  Shelf.  This  group  of 
stations  extends  seaward  to  the  inner  edge  of  the 
stamukhi  zone,  where  grounded  ice  ridges  protect 
the  inner  shelf  from  impingement  by  offshore  pack 
ice.  The  mean,  range,  number  of  samples,  standard 
deviation  and  percent  coefficient  of  variation  for 
each  sediment  variable  are  presented  in  each  of  the 
five  geographic  units.  No  reflection  of  the  distinct 
weathering  and  depositional  regimes  in  the  Alas- 
kan Arctic  was  identified  in  the  heavy-metal  abun- 
dances in  the  sediments.  The  abundances  are  not 
dissimilar  to  natural  levels  in  corresponding  car- 
bonate and  organic-poor  sandy  mud  or  muddy 
sand  nearshore  deposits  from  many  tropical  and 
temperate  regions  of  the  world.  Analysis  of  the 
data  from  western  Simpson  Lagoon  revealed  that 
the  proportion  of  silt  and  clay  is  the  most  impor- 
tant factor  in  the  distribution  of  heavy-metal  abun- 
dances. Nickel  was  found  to  be  the  best  discrimina- 
tor between  different  textural  classes  in  Simpson 
Lagoon.  (Author's  abstract) 
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METALS  IN  OYSTERS  FROM  THE  ARNHEM 
LAND  COAST,  NORTHERN  TERRITORY, 
AUSTRALIA. 

Darwin  Inst,  of  Tech.,  Casuarina  (Australia).  Fac- 
ulty of  Applied  Science. 
N.  Peerzada,  and  C.  Dickinson. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
3,  p   144-145,   March   1989.    1   fig,    1   tab,  9  ref. 

Descriptors:  *Path  of  pollutants,  'Australia, 
•Heavy  metals,  "Oysters,  Blacklip  oyster,  Milky 
oyster,  Aquaculture,  Shellfish  farming,  Baseline 
studies,  Lead,  Cadmium,  Zinc,  Copper,  Nickel, 
Iron,  Wildlife  habitats,  Wastewater  disposal. 

A  preliminary  survey  of  the  Arnhem  Land  coast 
and  some  areas  of  Darwin  Harbor  was  carried  out 
to  test  for  suitability  of  oyster  culture  location  with 
respect  to  metal  contamination.  Two  oysters  occur 
in  the  Northern  territory  waters,  the  blacklip  (Sac- 
costrea  echinata)  and  the  milky  oyster  (Saccostrea 
cucullata).  Of  these,  the  blacklip  is  the  larger, 
growing  15  cm  shell  width  and  is  favored  as  an 
aquaculture  prospect.  No  heavy  metal  data  are 
available  from  Arnhem  Land  coast  to  establish 
natural  background  levels.  Values  for  lead,  zinc, 
copper,  cadmium,  nickel,  and  iron  in  the  oysters 
from  Arnhem  Land  coast  and  Port  Darwin  area 
are  reported.  The  cadmium  concentrations  were 
extremely  high  in  the  oysters  from  Arnhem  Land 
Coast  and  all  exceeded  the  recommended 
NHMRC  limit  with  Raragala  Island  being  the 
highest  (3.5  -18.0  microg/g).  The  Arnhem  Land 
Coastal  area  of  the  Northern  Territory  is  very 
sparsely  populated,  has  no  anthropogenic  source  of 
cadmium,  is  pollution-free  and  has  virtually  no 
industry  with  exception  of  Gove  Harbor.  The  con- 
centration of  zinc  in  the  oyster  was  highest  (488- 
787  microg/g)  at  Rapid  Creek.  The  concentration 
of  zinc  was  also  high  at  Gove  Harbor  (337-556 


microg/g).  Gove  Harbor  mainly  received  input 
from  the  bauxite  industry  operating  at  its  shores. 
Elevated  values  of  zinc  are  still  within  the  recom- 
mended NHMRC  limit  of  1000  microg/g.  The 
highest  level  of  copper  (45.2-70.2  microg/g)  was 
found  at  East  Point  which  is  a  wildlife  reserve 
including  Race  Course  Creek  into  which  treated 
sewage  is  discharged,  emptying  into  a  base  close  to 
the  sampling  site.  The  oysters  from  Arnhem  Land 
Coast  were  large  but  contained  higher  levels  of 
cadmium  and  zinc  with  exception  of  the  Coburg 
Peninsula  which  showed  lower  concentrations  of 
zinc,  copper  and  cadmium  and  may  be  considered 
as  a  suitable  site  for  oyster  culture.  (Miller-PTT) 
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INFLUENCE  OF  AQUEOUS  ALUMINIUM 
AND  ORGANIC  ACIDS  ON  MEASUREMENT 
OF  ACID  NEUTRALIZING  CAPACITY  IN  SUR- 
FACE WATERS. 

Corvallis  Environmental  Research  Lab.,  OR. 

T.  J.  Sullivan,  C.  T.  Driscoll,  S.  A.  Gherini,  R.  K. 

Munson,  and  R.  B.  Cook. 

Nature  (London)  NATUAS,  Vol.  338,  No.  6214,  p 

408-410,  March  1989.  4  fig,  1  tab,  27  ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain 
effects,  "Acidic  water,  "Aluminum,  "Neutraliza- 
tion, Surface  water,  Organic  carbon,  Acid  rain, 
Fate  of  pollutants. 

Acid  neutralizing  capacity  (ANC)  is  used  to  quan- 
tify the  acid-base  status  of  surface  waters.  Acidic 
waters  have  been  defined  as  having  ANC  values 
less  than  zero,  and  acidification  is  often  quantified 
by  decreases  in  ANC.  Measured  and  calculated 
values  of  ANC  generally  agree,  except  for  low- 
ANC  waters.  These  waters,  however,  are  of  pri- 
mary interest  in  lake-acidification  studies.  The  dis- 
crepancy in  ANC  values  is  greatest  for  waters  with 
high  concentrations  of  aluminum  and/or  dissolved 
organic  carbon  (DOC).  The  discrepancy  due  to 
aluminum  increases  with  increasing  concentration 
of  dissolved  monomelic  aluminum  (Aim)  and  can 
exceed  50  microequivalents/liter  at  low  pH  and 
high  Aim  values.  This  error  can  be  minimized  by 
using  a  proton  reference  level  for  aqueous  alumi- 
num of  2  + ,  rather  than  0  or  3  +  ,  as  is  usually  done. 
The  value  of  2+  is  consistent  with  the  mean 
charge  on  aluminum  at  the  equivalence  point  of 
strong-acid  titrations.  The  discrepancy  between 
calculated  and  measured  ANC  also  increases  with 
increasing  DOC  concentrations,  exceeding  50  mi- 
croequivalents/liter for  waters  with  DOC  concen- 
trations greater  than  800  micromoles  C/liter  (1000 
micromoles  C/liter  =  12  mg/liter  DOC).  This  error 
can  be  decreased  by  titrating  to  a  low  consistent 
pH  value  (for  example,  3.0).  This  reduces  the  sys- 
tematic underestimation  of  ANC  due  to  curvature 
in  Gran  plot  analysis,  while  still  allowing  accurate 
measurement  of  increments  in  hydrogen-ion  con- 
centration. ANC  should  not  be  used  as  a  single 
parameter  for  characterizing  the  chemical  suitabil- 
ity of  surface  waters  for  biota  or  for  assessing  the 
susceptibility  of  low-ANC  waters  to  acidification 
by  acid  deposition.  (Author's  abstract) 
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IDENTIFICATION  AND  QUANTIFICATION 
OF  P-CHLOROBENZENESULFONIC  ACID  IN 
GROUNDWATER. 

National     Enforcement     Investigations     Center, 

Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 
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VANADYL  IN  NATURAL  WATERS:  ADSORP- 
TION AND  HYDROLYSIS  PROMOTE  OXY- 
GENATION. 

Eidgenoessische   Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

B.  Wehrli,  and  W.  Stumm. 

Geochimica  et   Cosmochimica  Acta  GCACAK, 

Vol.  53,  No.  1,  p  69-77,  January  1989.  6  fig,  1  tab, 

60  ref. 

Descriptors:  "Vanadium,  "Path  of  pollutants, 
"Water  chemistry,  "Adsorption,  "Hydrolysis, 
"Heavy  metals,  "Oxygenation,  Chelating  agents, 
Natural  waters. 


The  aquatic  chemistry  of  vanadium  is  dominated 
by  V(IV)  and  V(V).  Their  species  VO(++). 
VO(OH)(  +  )  and  H2V04(-),  respectively,  occur 
primarily  in  natural  waters.  VO(++),  as  a  very 
hard  Lewis  acid,  has  a  strong  tendency  to  coordi- 
nate with  oxygen  donor  atoms  and  is  thus  capable 
of  both  forming  strong  complexes  with  soluble 
organic  chelates  and  becoming  specifically  ad- 
sorbed to  particles,  especially  hydrous  oxides.  Van- 
adates (V),  like  phosphates,  also  have  a  tendency 
to  form,  by  ligand  exchange,  surface  complexes 
with  hydrous  oxides.  The  V(IV)-V(V)  couple  is  an 
interesting  redox  sensor  because  the  redox  transi- 
tion occurs  at  Eh-values  typically  encountered  at 
the  sediment  water  interface;  organic  chelate  for- 
mation may  extend  the  redox  boundary  to  Eh- 
values  of  about  +0.4V  (pH  7-8),  but  in  the  pres- 
ence of  dissolved  oxygen  vanadate  (V)  prevails. 
Experimental  data  on  the  adsorption  of  VO(++) 
and  of  V(V)  (HV)4(-),  V02(+)  on  delta- A1203 
and  Ti02  (anatase)  surfaces  provide  evidence  for 
strong  specific  adsorption.  The  interaction  of 
VO(++)  with  oxide  surfaces  is  interpreted  in 
terms  of  inner-sphere  bidentate  surface  complexes 
with  the  surface  central  metal  ions  of  the  oxide 
VO(OM<)2  in  heterogeneous  systems.  A  compari- 
son with  published  data  on  Mn(II)  and  Fe(II) 
oxidation  shows  that  coordinated  OH-groups  of 
solid  surfaces  are  able,  like  soluble  hydroxo  com- 
plexes, to  mediate  the  electron  transfer  from  the 
metal  ions  to  the  02-molecule.  (Author's  abstract) 
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ATMOSPHERIC  DEPOSITION  OF  BE7  AND 
BE10. 

Carnegie  Institution  of  Washington,  DC.  Dept.  of 

Terrestrial  Magnetism. 

L.  Brown,  G.  J.  Stensland,  J.  Klein,  and  R. 

Middleton. 

Geochimica  et   Cosmochimica  Acta  GCACAK, 

Vol.  53,  No.  1,  p  135-142,  January  1989.  3  fig,  2 

tab,  40  ref.  DOE  Grant  DE-FG02-88ER-60635. 

Descriptors:  "Beryllium,  "Isotope  studies,  "Dusts, 
"Chemistry  of  precipitation,  "Path  of  pollutants, 
Rainfall,  Illinois,  Geochemistry,  Isotopic  tracers. 

Measurements  of  beryllium  (BelO)  in  precipitation 
taken  in  Hawaii,  Illinois  and  New  Jersey  over  a 
period  of  five  years  are  reported.  The  contamina- 
tion of  rainwater  with  windblown  soil  presents  a 
problem  in  the  measurement  of  the  atmospheric 
deposition  of  BelO.  Rain  collected  at  Mauna  Loa, 
Hawaii  has  such  low  values  of  dust  contamination 
that  it  has  been  taken  as  clean,  and  the  data  from 
Illinois  and  New  Jersey  are  evaluated  on  that 
assumption.  The  deposition  in  a  given  amount  of 
rain  for  the  non-resuspended  component  is  the 
same  for  all  three  stations,  and  it  is  proposed  that 
the  annual  rate  for  mid-latitude  locations  having 
moderate  rainfall  is  proportional  to  the  local  rain- 
fall. Be7,  which  is  probably  negligibly  contributed 
to  the  measurements  by  soil  contamination,  was 
measured  for  individual  rains  in  Illinois  and  found 
to  have  a  deposition  of  14,000  atom/cu  cm.  The 
concentration  variations  between  precipitation 
events  greater  than  a  factor  of  20  exist  for  both 
isotopes  and  the  relatively  rare,  high  concentration 
events  dominate  deposition,  thereby  requiring  long 
periods  of  observation  to  avoid  significant  error. 
Based  on  the  present  data  and  that  of  other  re- 
searchers, it  was  concluded  that  the  best  value  for 
BelO  deposition  is  15,000  atom/cu  cm,  uncertain 
by  20%,  and  for  Be7  is  12,000  atom/cu  cm,  uncer- 
tain by  25%.  A  global  average  deposition  rate 
cannot  be  inferred  directly  for  either  isotope  from 
these  data;  however,  the  theoretical  global  deposi- 
tion rate  for  BelO  is  shown  to  be  consistent  with 
the  deposition  reported  here,  if  the  concentration 
in  equatorial  rain  is  about  3,300  atom/g.  (Author's 
abstract) 
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POLONIUM  IN  FLORIDA  GROUNDWATER 
AND  ITS  POSSIBLE  RELATIONSHIP  TO  THE 
SULFUR  CYCLE  AND  BACTERIA. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

K.  Harada,  W.  C.  Burnett,  P.  A.  LaRock,  and  J.  B. 
Cowart. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  53,  No.  1,  p  143-150,  January  1989.  7  fig,  2 
tab,  39  ref,  append.  Florida  Department  of  Envi- 
ronmental Regulation  Contract  No.  FDER 
WM147  and  FIPR  87-05-032. 

Descriptors:  *Geochemistry,  'Water  chemistry, 
•Polonium,  'Sulfur,  'Cycling  nutrients,  'Bacteria, 
•Groundwater  pollution,  'Florida,  Uranium  ra- 
dioisotopes, Aquifers,  Test  wells,  Bismuth,  Path  of 
pollutants,  Radon,  Lead. 

The  last  radioactive  member  of  the  U238  natural 
decay-series,  Po210  is  normally  considered  a  very 
particle-reactive  isotope.  Analysis  of  most  natural 
waters  shows  that  Po210  is  present  at  very  low 
activities,  usually  even  lower  than  its  insoluble 
precursor,  Pb210.  Recently  it  was  shown  that 
Po210  exists  at  very  high  concentrations  in 
groundwater  of  some  shallow  aquifers  in  west  cen- 
tral Florida.  These  waters  tend  to  be  fairly  acidic 
(pH<5),  sulfide-bearing,  and  relatively  high  in 
Rn222.  Detailed  study  of  one  well  with  extraordi- 
nary levels  of  Po210  (approximately  1000  dpm/1) 
indicates  that:  (1)  Po210  in  this  water  is  in  great 
excess  of  radioactive  equilibrium  with  its  predeces- 
sors Pb210  and  Bi210;  (2)  most  Po  in  this  water 
exists  in  a  form  which  does  not  coprecipitate  with 
an  iron  hydroxide  scavenge;  and  (3)  the  conversion 
of  soluble  (0.2  micrometer  filter)  to  particulate  Po 
occurs  over  a  time  scale  of  a  few  days  during 
sulfide  oxidation.  It  is  suspected  that  Po  cycling  in 
this  environment  is  related  to  the  sulfur  cycle  and 
may,  therefore,  be  influenced  by  sulfur  bacteria. 
(Author's  abstract) 
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NUTRIENT  LOAD  CARRIED  BY  THE  RIVER 
PO  INTO  THE  ADRIATIC  SEA,  1968-87. 

Milan  Univ.  (Italy).  1st.  di  Biologia. 
R.  Marchetti,  A.  Provini,  and  G.  Crosa. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol  20  No 
4,  p  168-172,  April  1989.  5  fig,  33  ref. 

Descriptors:  'Eutrophication,  *Po  River,  'Ortho- 
phosphates,  'Phosphorus,  'Nitrates,  'Ammonia, 
'Adriatic  Sea,  'Path  of  pollutants,  Nutrients,  In- 
dustrial wastes,  Farm  wastes,  Fertilizers. 

Analytical  data  for  orthophosphate  phosphorus, 
nitrates  and  ammonia  were  collected  from  1968- 
1987  at  the  closure  section  of  the  River  Po  basin 
and  were  analyzed  for  the  increase  in  the  load  of 
nutrient  load  carried  into  the  Adriatic  Sea.  The 
load  of  orthophosphate  phosphorus  increased  from 
200  tons/yr  in  the  years  1968-1970  to  5,000  tons/yr 
in  1980  and  the  total  mineral  nitrogen  (nitrate  plus 
ammonia)  from  50,000  tons/yr  to  100,000  tons/yr 
in  the  same  period.  The  well  developed  industries 
along  the  Po  and  the  extensive  agriculture  and 
animal  husbandry  activities  of  the  basin  are  the 
cause  of  the  high  nutrient  loading.  Phosphorus 
levels  were  no  different  before  or  after  1985,  the 
year  in  which  the  use  of  phosphorus-containing 
detergents  was  banned.  These  increased  loads  of 
nutrients  have  been  blamed  for  a  decrease  in  trans- 
parency in  the  north  Adriatic  Sea.  Other  causes  for 
the  increased  load  of  nutrients  are  the  increased 
cultural  use  of  phosphorus  and  nitrogen;  the  entry 
on  the  market  of  water  softeners  containing  phos- 
phorus; and  the  extension  of  the  sewer  systems 
collecting  municipal  and  industrial  discharges, 
with   secondary   treatment   plants  only.   (Geiger- 
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HIGH  RESOLUTION  SEDIMENTARY 

RECORDS  OF  HEAVY  METALS  FROM  THE 
SANTA  MONICA  AND  SAN  PEDRO  BASINS 
CALD70RNIA. 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

B.  Finney,  and  C.  Huh. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol  20  No 
4,  p  181-187,  April  1989.  5  fig,  2  tab,  31  ref.  DOE 
Grant  DE-FGO5-85ER6034O. 

Descriptors:  'Water  pollution  sources,  'Heavy 
metals,  'Sedimentology,  'California,  'Wastewater 
treatment.  Lead,  Zinc,  Chromium,  Iron,  Cobalt, 
Aluminum,  Barium,  Marine  sediments,  Trace  ele- 
ments, Organic  carbon. 


Box  cores  collected  from  the  Santa  Monica  and 
San  Pedro  Basins  during  1986  and  1987  were  ana- 
lyzed for  organic  carbon,  Pb210  and  more  than  20 
major  and  minor  elements.  Downcore  variations  in 
the  profiles  of  Pb,  Zn,  and  Cr  largely  reflect  an- 
thropogenic inputs,  whereas  profiles  of  Fe  and  Co 
are  strongly  modified  by  diagenesis  in  near-surface 
sediments.  Both  of  these  factors  appear  to  influ- 
ence the  downcore  distribution  of  Cu.  The  cores 
show  pronounced  subsurface  maximum  in  Pb,  Zn, 
and  Cr  which,  based  on  Pb210  dating,  correspond 
to  about  1970.  Of  the  most  likely  anthropogenic 
sources  of  these  metals,  the  time-series  of  emissions 
from  the  JWPCP  wastewater  treatment  plant  is 
most  in  accord  with  the  sedimentary  records.  The 
high  correlation  between  organic  carbon  and  Pb, 
Zn,  and  Cr  in  the  cores  is  consistent  with  the 
presence  of  particulate  matter  of  sewage  origin. 
Thus  post- 1970  improvements  in  wastewater  treat- 
ment are  reflected  in  the  near-surface  decreases  in 
heavy  metals.  (Author's  abstract) 
W89- 11420 


METALS  IN  NORTHEAST  PACIFIC  COASTAL 
SEDIMENTS  AND  FISH,  SHRIMP,  AND 
PRAWN  TISSUES. 

Environmental  Protection  Service,  West  Vancou- 
ver (British  Columbia).  Pacific  and  Yukon  Region. 
L.  Harding,  and  D.  Goyette. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol  20  No 
4,  p  187-189,  April  1989.  1  fig,  2  tab,  3  ref. 

Descriptors:  'Baseline  studies,  'British  Columbia, 
'Benthos,  'Cadmium,  'Lead,  'Mercury,  'Trace 
metals,  'Bioaccumulation,  Fate  of  pollutants, 
Marine  sediments,  Fish,  Shrimp,  Biological  magni- 
fication. 

Trace  metals  in  sediment  and  tissues  of  epibenthos 
were  analyzed  in  samples  taken  from  along  the 
British  Columbia  coast  (Hecate  Strait,  Surf  Inlet, 
Laredo  Sound,  Quatstno  Sound,  and  Barkley 
Sound).  In  sediments,  trace  metals  Cd,  Cr,  Cu,  and 
Hg  were  significantly  correlated  with  Al,  repre- 
senting the  clay  fraction.  Lowest  metal  levels  were 
found  in  Hecate  Strait.  Metal  levels  were  similar 
among  the  coastal  inlet  stations  except  that  Laredo 
Sound  had  higher  Hg  levels,  and  Quatsino  Sound 
surface  sediments  had  elevated  Cu,  evidently  tail- 
ings from  a  mine  in  Rupert  Inlet,  at  the  head  of  the 
Sound.  Metal  levels  in  some  shrimp  and  prawn 
catches  were  statistically  different  between  areas, 
although  the  differences  were  not  great.  Slight 
bioconcentration  (tissue  metal  levels  greater  than 
sediment  metal  levels)  was  observed  in  fish  for 
both  Cd  and  Hg.  Cd  tended  to  concentrate  more  in 
liver  tissue,  while  Hg  concentrates  more  in  muscle 
(bioconcentration  factors  <1-14).  (Geieer-PTT) 
W89-11421  6  ' 


CONCENTRATIONS  OF  DICHLORVOS  IN 
BEIRTREACH  BUI  BAY,  IRELAND. 

Trinity  Coll.,  Dublin  (Ireland).  Dept.  of  Zoology. 
O.  Tully,  and  D.  Morrissey. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No 
4,  p  190-191,  April  1989.  1  fig,  5  ref. 

Descriptors:  'Pesticides,  'Dichlorvos,  'Organo- 
phosphorus  pesticides,  'Ireland,  'Marine  sedi- 
ments, 'Seawater,  'Path  of  pollutants,  Daphnia, 
Crustaceans,  Bays,  Gas  chromatography,  Water 
pollution  effects. 

Seawater  and  sediment  samples  were  taken  from 
Beirtreach  Bui  Bay  in  the  west  of  Ireland  to  deter- 
mine levels  of  the  organophosphate  pesticide  dich- 
lorvos. The  survey  was  carried  out  in  September 
1988  after  a  summer  period  of  use  of  the  pesticide 
and  between  36  and  84  hr  after  one  particular 
application  of  8  liters  of  Nuvan  at  site  3.  In  total,  6 
liters  of  Nuvan  were  used  at  that  site  between 
April  and  September  1988.  Water  samples  were 
taken  at  5  m  or  10  m  depth  at  each  station  at  low 
and  high  tide  on  8  September,  at  mid-tide  on  9 
September  and  at  low  tide  on  10  September.  At 
high  tide  on  9  September  samples  were  taken  at  5 
m  intervals  from  the  surface  to  25  m  at  one  station. 
Sediment  samples  (mud  to  an  approximate  depth  of 
15  cm)  were  taken  on  9  September  by  SCUBA  or 
van  Veen  grab  (9  samples).  Levels  of  Dichlorvos 
were   determined   by   gas   chromatography.    The 


lower  detection  limit  was  0.02  micrograms/liter. 
All  but  one  extract  had  concentrations  less  than 
this.  To  quantify  any  trace  amounts  of  dichlorvos 
in  the  extracts,  one  water  and  one  sediment  extract 
were  chosen  randomly  and  concentrated  to  1  ml. 
After  reanalysis  these  were  found  to  contain  ap- 
proximately 0.001  micrograms/liter  dichlorvos.  An 
exception  to  these  results  was  an  extract  from  a 
water  sample  taken  at  25  m  on  9  September  and  it 
contained  0.13  micrograms/liter  which  is  in  the 
lethal  range  reported  for  freshwater  crustaceans 
Daphnia  pulex  and  Simnocephalus  serratus.  These 
results  indicate  that  only  trace  levels  of  dichlorvos 
were  present  in  seawater  and  sediments  after  a 
summer  period  of  Nuvan  application  and  36-84  hr 
after  the  release  of  8  liters  of  Nuvan  from  one 
point.  These  low  concentrations  indicate  that  dich- 
lorvos dissipated  rapidly  after  release  and  there 
was  no  cumulative  increase  in  dichlorvos  levels 
throughout  the  study  area  as  a  result  of  its  use  on 
fish  farms  over  an  extended  period.  (Geiger-PTT) 
W89-11422 


SIMULATION  MODEL  FOR  THE  FATE  OF 
PESTICIDE  RESIDUES  IN  A  FIELD  SODL, 

Central     Agricultural     Pesticides     Lab.,     Cairo 

(Egypt). 

Z.  Shaaban,  and  A.  M.  Elprince. 

Plant  and  Soil  PLSOA2,  Vol.  114,  No.  2,  p  187- 

195,  February  1989.  5  fig,  2  tab,  22  ref. 

Descriptors:  'Fate  of  pollutants,  *DDT,  'Ground- 
water pollution,  'Pesticide  kinetics,  'Lindane, 
'Toxaphenes,  Degradation,  Model  studies,  Lea- 
chates,  Adsorption,  Mathematical  studies,  Sensitiv- 
ity analysis. 

A  model  simulating  the  fate  of  pesticides  in  soil 
was  developed  from  the  one  dimensional  convec- 
tive-dispersive-reaction  equation.   The  model   as- 
sumed a  constant  pore-water  velocity  (v),  linear- 
equilibrium   adsorption,   and   first-order   degrada- 
tion. The  adsorption  parameter  (kd)  was  calculated 
from  molecular  structure  with  the  help  of  a  first- 
order  molecular  connectivity  index.  On  the  basis  of 
the  results  of  sensitivity  analysis  the  model  was 
made  partially  stochastic  in  order  to  account  for 
horizontal  heterogeneity  in  a  field  soil.  Concentra- 
tion   profiles    were   obtained    by   employing   the 
mode,  median  and  mean  values  of  (v,  D)  while  the 
values  of  Kd  and  tl/2  were  kept  constants;  where 
D  and  tl/2  were  the  apparent  diffusion  coefficient 
and  the  degradation  half-life,  respectively.  The  re- 
sulting extremes  in  concentration  profiles  were  ex- 
pected to  be  observed  within  a  relatively  small 
area  of  the  heterogeneous  field  soil.  A  random 
variable,  namely  the  contaminated  depth  was  de- 
fined so  that  the  soil  beneath  it  would  be  practical- 
ly free  of  pesticides  during  its  entire  life-time.  The 
values  of  contaminated  depth  (1,  2,  and  3)  under 
continuous   leaching   were   (0.14,   0.56,    1.00   m) 
(0.29,  1.50,  2.62  m),  and  (0.65,  2.25,  4.00  m)  for 
DDT,  toxaphene  and  lindane,  respectively;  where 
contaminated  depth  1,  2,  and  3  were  values  calcu- 
lated by  employing  the  mode,  median,  and  mean 
values  of  (v,  D),  respectively.  Within  a  relatively 
small   area   the   first   value   would   be   frequently 
observed  whereas  the  others  would  be  less  pro- 
nounced. The  depth  and  shape  of  the  resultant  base 
of  the  contaminated  zone  were  substantially  more 
sensitive  to  changes  in  the  surface  rates  of  recharge 
than  to  changes  in   the  values  of  the  chemical 
parameters  kd  and  tl/2.  These  results  suggest  that 
during  the  entire  lifetimes  of  the  pesticides  in  the 
Nile  soils  of  Egypt,  the  quality  of  groundwaters 
would  not  be  affected  by  DDT,  little  affected  by 
toxaphene,  and  possibly  seriously  affected  by  lin- 
dane in  a  field  soil  with  a  groundwater  table  at  a 
depth  of  1.5  m.  (Author's  abstract) 
W89- 11423 


NON-LINEAR  RESPONSE  OF  WET  DEPOSI- 
TION TO  EMISSIONS  REDUCTION:  A 
MODEL  STUDY. 

Ontario  Ministry  of  the  Environment,  Rexdale. 
For  primary  bibliographic  entry  see  Field  5G. 
W89- 11452 
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ESTIMATES  OF  REGIONAL  CONTRIBU- 
TIONS TO  WET  ACID  DEPOSITION  IN  WEST- 
ERN MASSACHUSETTS  DURING  THE 
SUMMER  OF  1984. 

General  Motors  Research  Labs.,  Warren,  MI.  h,n- 

vironmental  Science  Dept. 

G.  T.  Wolff. 

Atmospheric  Environment  ATENBP,  Vol.  23,  No. 

3,  p  595-601,  March   1989.    1  fig,  7  tab,  27  ref. 

Descriptors:  *Air  pollution  sources,  'Water  pollu- 
tion sources,  *Acid  rain,  *Precipitation,  •Chemis- 
try of  precipitation,  *Massachusetts,  Sulfates, 
Sulfur  dioxide,  Nitrates,  Tracers,  Northeast,  Mid- 
west. 

The   General    Motors   mobile    Atmospheric    Re- 
search Laboratory  was  situated  in  rural  western 
Massachusetts  in  the  Berkshire  Mountains  for  62 
days  during  the  summer  of  1984.  One  purpose  of 
this  study  was  to  determine  the  source  regions  of 
wet  acid  deposition  for  this  northeastern  U.S.  loca- 
tion. First,  to  apportion  the  precursors  (sulfate, 
sulfur  dioxide  and  nitrate)  to  source  regions,  daily 
ambient  air  samples  were  analyzed  for  the  precur- 
sors as  well  as  for  tracer  species  that  are  associated 
with  particular  sources.  Factor  and  trajectory  anal- 
yses were  then  used  to  deduce  the  contributions  of 
the  Midwest  and  the  Northeast  to  these  precursors. 
Finally,  the  contribution  of  the  precursors  to  pre- 
cipitation acidity  was  estimated  by  analyzing  the 
chemical  constituents  in  the  rain  during  seven  pre- 
cipitation events.  Averaged  over  the  entire  dura- 
tion of  the  study,  the  data  show  that  Northeast 
sources  accounted  for  about  60%  of  the  precipita- 
tion sulfate  and  nitrate,  while  Midwest  sources 
accounted   for  about   30%.   The  balance   (about 
10%)  was  accounted  for  by  background  sulfate.  A 
more  useful  way  of  examining  the  data  is  accord- 
ing to  the  type  of  storm  that  caused  the   wet 
deposition.  The  site  was  affected  by  two  basic 
types  of  storms:  coastal  low-pressure  systems  that 
traveled  up  the  Atlantic  Coast,  and  cold  fronts  that 
approached  from  the  west.  During  the  coastal  low- 
pressure  events,  the  Midwestern  contribution  to 
precipitation  acidity  was  zero,  as  easterly  flows 
from  the  Atlantic  Ocean  dominated.  However,  the 
cold  front  events  were  all  associated  with  south- 
westerly flows,  and  the  Midwest  contributions  ex- 
ceeded the  Northeast  contributions.  During  these 
events,  the  average  Midwest  contribution  to  pre- 
cipitation acidity  was  about  50%.  For  all  events, 
the  ratio  of  sulfate  to  nitrate  was  approximately  2:1 
on  an  equivalent  basis.  It  was  estimated  that  partic- 
ulate sulfate  scavenging  was  responsible  for  about 
half  of  the  sulfate  in  the  rain,  while  the  other  half 
was  due  to  in-cloud  oxidation  of  gaseous  sulfur 
dioxide.  (Author's  abstract) 
W89-11453 


the  reporting  level  to  3.6  +or-0.4  pCi/L  (picocur- 
ies/L).  By  comparison,  in  April  1977  the  water 
from  20  wells  contained  a  maximum  of  27  +or-l 
pCi/L  of  iodine- 129;  in  1981,  the  maximum  con- 
centration in  water  from  32  wells  was  41  +or-2 
pCi/L.  The  average  concentrations  of  iodine- 129 
in  water  from  18  wells  that  were  sampled  in  1977, 
1981  and  1986  were  4.0,  6.7  and  1.3  pCi/L,  respec- 
tively. The  marked  decrease  in  the  iodine- 129  con- 
centration from  1981  to  1986  is  the  result  of  three 
factors:  (1)  The  amount  of  iodine-129  disposed 
annually;  (2)  a  change  from  the  routine  use  of  the 
disposal  well  to  the  infiltration  ponds;  and  (3)  a 
dilution  of  the  iodine-129  in  the  aquifer  by  re- 
charge from  the  Big  Lost  River.  (USGS) 
W89- 11477 


HYPOLEVINETIC  CONCENTRATIONS  OF 
DISSOLVED  OXYGEN,  NUTRIENTS,  AND 
TRACE  ELEMENTS  IN  COEUR  D'ALENE 
LAKE  IDAHO. 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

P.  F.  Woods. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $9.25,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  89-4032,  1989.  56p,  3 
fig,  14  tab,  15  ref. 

Descriptors:  *Zinc,  *Dissolved  oxygen,  "Eutroph- 
ication,  "Trace  elements,  "Limnology,  'Idaho, 
*Coeur  d'Alene  Lake,  Toxicity,  Nutrients,  Water 
quality,  Transparency. 

A  reconnaissance  study  of  Coeur  d'Alene  Lake, 
Idaho  done  from  May  through  November  1987 
assessed  water  quality  throughout  the  lake.  Par- 
ticular emphasis  was  on  hypolimnetic  concentra- 
tions of  dissolved  oxygen,  nutrients,  and  trace  ele- 
ments. Study  results  enabled  refinement  of  the 
sampling  protocol  in  a  U.S.  Geological  Survey 
research  proposal  for  a  large-scale  investigation  of 
nutrient  enrichment  and  trace  element  contamina- 
tion problems  affecting  the  129.5  sq  kilometer  lake 
in  northern  Idaho.  Hypolimnetic  dissolved-oxygen 
concentrations  as  low  as  4.1  mg/L  in  November 
and  the  frequent  occurrence  of  supersaturated  dis- 
solved-oxygen concentrations  during  June  through 
August  indicated  nutrient  enrichment.  Secchi-disc 
depths  in  the  lake's  central  and  southern  areas 
were  typical  of  mesotrophic  conditions,  whereas 
oligotrophy  conditions  prevailed  in  the  northern 
area.  Throughout  the  study,  hypolimnetic  concen- 
trations of  total  recoverable  zinc  exceeded  chronic 
and  acute  toxicity  criteria  for  freshwater  aquatic 
life.  (USGS) 
W89-11478 


cobalt-60.  During  1982-85,  tritium  concentrations 
in  water  in  the  Snake  River  Plain  aquifer  decreased 
as  much  as  80  pCi/mL  near  the  ICPP.  In  1985, 
measurable  tritium  concentrations  ranged  from 
0.9+or-0.3  to  93.4+or-2.0  pCi/mL.  Tritium  was 
detected  in  groundwater  near  the  southern  bound- 
ary of  the  INEL,  9  miles  south  of  the  ICPP  and 
TRA.  Strontium-90  concentrations  in  groundwat- 
er, up  to  63  +or-5  pCi/L  (picocuries  per  liter) 
near  the  ICPP,  generally  were  smaller  than  1981 
concentrations.  Cesium- 137  concentrations  in 
groundwater  near  the  ICPP  ranged  from  125  +or- 
14  to  237  +  or-45  pCi/L.  Maximum  concentrations 
of  plutonium-238  and  plutonium-239,  -240  (undi- 
vided) were  1.31  +or-.0019  pCi/ml  and  1.9  +or- 
0.00003  pCi/L.  Sodium  and  chloride  generally  de- 
creased during  1982-85.  Nitrate  concentrations  in- 
creased near  the  TRA  and  NRF  (Naval  Reactors 
Facility)  and  decreased  near  the  ICPP.  (USGS) 
W89-11482 


IODINE-129  IN  THE  SNAKE  RIVER  PLAIN 
AQUIFER  AT  THE  IDAHO  NATIONAL  ENGI- 
NEERING LABORATORY,  IDAHO. 

Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 

L.  J.  Mann,  E.  W.  Chew,  J.  S.  Morton,  and  R.  B. 
Randolph. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $4.75,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4165,  Sept.  1988. 
27p,  6  fig,  2  tab,  30  ref. 

Descriptors:  "Groundwater  pollution,  "Iodine  ra- 
dioisotopes, "Wastewater  disposal,  "Radioactive 
wastes,  "Water  quality,  "Idaho,  Groundwater  re- 
charge, Idaho  National  Engineering  Laboratory. 

From  1953  to  1983,  an  estimated  0.01  to  0.136  Ci 
(curies)/year  of  iodine-129  were  contained  in 
wastewater  generated  by  the  ICPP  (Idaho  Chemi- 
cal Processing  Plant)  at  the  Idaho  National  Engi- 
neering Laboratory.  The  wastewater  was  directly 
discharged  to  the  Snake  River  Plain  aquifer 
through  a  deep  disposal  well  until  February  9, 
1984,  when  the  well  was  replaced  by  an  unlined 
infiltration  pond;  a  second  pond  was  put  into  use 
on  October  17,  1985.  For  1984-86,  the  annual 
amount  of  iodine-129  in  wastewater  discharged  to 
the  ponds  ranged  from  0.0064  to  0.039  Ci.  In 
August  1986,  iodine-129  concentrations  in  water 
from  35  wells  near  the  ICPP  ranged  from  less  than 


GENETIC  TYPING  IN  A  CLUSTER  OF  LE- 
GIONELLA PNEUMOPHILA  INFECTIONS. 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Medical 

Microbiology. 

R.  J.  van  Ketel,  and  B.  de  Wever. 

Journal  of  Clinical  Microbiology  JCMIDW,  Vol. 

27,  No.  5,  p  1105-1107,  May  1989.  1  fig,  1  tab,  30 

ref. 

Descriptors:  "Legionella,  "Infection,  "Epidemiolo- 
gy, Bacteria,  Pathogenic  bacteria,  Air  condition- 
ing, Cooling  towers,  Drinking  water,  Enzymes, 
Water  pollution  sources,  Diseases,  Human  diseases, 
Isolation. 

Legionella  pneumophila  strains  isolated  from  six 
patients,  three  air-conditioning-derived  and  cool- 
ing tower-derived  strains,  and  three  hot  water 
supply-derived  strains  were  analyzed  by  three  ge- 
netic typing  methods.  The  results  of  the  whole-cell 
DNA  restriction  endonuclease  analysis  and  the 
restriction  patterns  based  on  genes  coding  for 
RNA  correlated  with  each  other  and  demonstrated 
that  the  patient  isolates  were  indistinguishable  from 
the  air-conditioning-derived  and  cooling  tower-de- 
rived isolates  but  differed  markedly  from  the  hot 
water  supply-derived  isolates.  The  patient  and  air- 
conditioning-derived  and  cooling  tower-derived 
strains  contained  plasmids  of  the  same  molecular 
weight;  the  hot  water  supply-derived  strains  were 
plasmidless.  These  results  indicate  that  the  cooling 
tower  or  the  air-conditioning  system  was  the  envi- 
ronmental source  for  the  examined  cluster  of  Le- 
gionnaires disease  strains.  (Author's  abstract) 
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HYDROLOGIC  CONDITIONS  AT  THE  IDAHO 
NATIONAL  ENGINEERING  LABORATORY, 
1982  TO  1985. 

Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 

J.  R.  Pittman,  R.  G.  Jensen,  and  P.  R.  Fischer. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $12.00,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  89-4008,  Dec.  1988. 
73p,  35  fig,  6  tab,  35  ref. 

Descriptors:  "Radioactive  wastes,  "Groundwater 
pollution,  "Radioactive  waste  disposal,  "Tritium, 
"Perched  groundwater,  "Idaho,  "Groundwater 
movement,  "Water  quality,  Idaho  National  Engi- 
neering Laboratory. 

Aqueous  chemical  and  radioactive  wastes  dis- 
charged since  1952  to  unlined  ponds  and  wells  at 
the  INEL  (Idaho  National  Engineering  Laborato- 
ry) have  affected  water  quality  in  perched  ground- 
water zones  and  in  the  Snake  River  Plain  Aquifer. 
Routine  waste  water  disposal  was  changed  from 
deep  injection  wells  to  ponds  at  the  ICPP  (Idaho 
Chemical  Processing  Plant)  in  1984.  During  1982- 
85,  tritium  concentrations  increased  in  perched 
groundwater  zones  under  disposal  ponds,  but 
cobalt-60  concentrations  decreased.  In  1985, 
perched  groundwater  under  TRA  disposal  ponds 
contained  up  to  1,770  +or-30  pCi/mL  (picocuries/ 
milliliter)  of  tritium  and  0.36  +  or-0.05  pCi/mL  of 


THERMAL  AND  WATER  SOURCE  EFFECTS 
UPON  THE  STABILITY  OF  ENTEROVIRUSES 
IN  SURFACE  FRESHWATERS. 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

C.  J.  Hurst,  W.  H.  Benton,  and  K.  A.  McClellan. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

35,  No.  4,  p  474-480,  April   1989.  7  tab,   11  ref. 

Descriptors:  "Enteroviruses,  "Survival,  "Tempera- 
ture effects,  "Path  of  pollutants,  "Fate  of  pollut- 
ants, Aquatic  environment,  Viruses,  Lakes,  Artifi- 
cial lakes,  Rivers,  Ponds,  Groundwater,  Water 
temperature,  Mortality,  Incubation,  Bacteria,  Con- 
ductivity, Hardness,  Turbidity,  Physical  proper- 
ties, Chemical  properties,  Suspended  solids. 

The  long-term  survival  of  three  human  enterovirus 
serotypes,  Coxsackievirus  B3,  echovirus  7,  and  po- 
liovirus  1,  was  examined  in  samples  of  surface 
freshwater  collected  from  five  sites  of  physically 
different  character.  These  were  an  artificial  lake 
created  by  damming  a  creek,  a  small  groundwater 
outlet  pond,  both  a  large-sized  and  medium-sized 
river,  and  a  small  suburban  creek.  Efforts  were 
made  to  determine  whether  the  rate  of  viral  inacti- 
vation  observed  at  the  different  incubation  tem- 
peratures was  related  to  characteristics  inherent  to 
the  water  that  was  collected  from  the  different 
locations.  The  characteristics  examined  included 
physical  and  chemical  parameters,  indigenous  bac- 
terial counts,  and  the  amount  of  bacterial  growth 
that  the  waters  would  support  (measured  as  the 
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maximum  number  of  generations  which  seeded 
bacteria  could  undergo  after  being  placed  into 
either  pasteurized  or  sterile-filtered  water  samples). 
Analysis  of  viral  inactivation  rate  versus  these 
characteristics  revealed  three  apparent  effectors  of 
viral  persistence.  These  were  (I)  hardness  and  con- 
ductivity, both  of  which  strongly  correlated  with 
one  another;  (2)  turbidity  and  suspended  solids 
content,  both  of  which  strongly  correlated  with 
one  another;  and  (3)  the  number  of  generations  of 
bacterial  growth  that  a  sample  was  capable  of 
supporting,  which  also  correlated  with  hardness 
and  conductivity.  (Doria-PTT) 
W89- 11506 


ENVIRONMENTAL  SIGNIFICANCE  OF  THE 
POTENTIAL  FOR  MERCTN2D-MEDIATED  RE- 
DUCTION OF  HG(2  +  )  TO  HG(0)  IN  NATURAL 
WATERS. 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab. 
T.  Barkay,  C.  Liebert,  and  M.  Gillman. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  5,  p  1196-1202,  May  1989 
1  fig,  3  tab,  43  ref. 

Descriptors:  *Mercury,  *Bacterial  physiology, 
•Biotransformation,  Adaptation,  Microbiological 
studies,  Heavy  metals,  Fate  of  pollutants,  Physio- 
logical ecology. 

The  role  of  mer(Tn21)  in  the  adaptation  of  aquatic 
microbial  communities  to  Hg(2  +  )  was  investigated 
using  a  DNA  probe.  Elemental  mercury  was  the 
sole  product  of  Hg(2  +  )  volatilization  by  freshwa- 
ter and  saline  water  microbial  communities.  Bacte- 
rial activity  was  responsible  for  biotransformation 
because  most  microeucaryotes  did  not  survive  the 
exposure  conditions,  and  removal  of  larger  mi- 
crobes (>  1  micron)  from  adapted  communities 
did  not  significantly  (P  >  0.01)  reduce  Hg(2  +  ) 
volatilization  rates.  DNA  sequences  homologous 
to  mer(Tn21)  were  found  in  50%  of  Hg(2  +  )- 
resistant  bacterial  strains  representing  two  freshwa- 
ter communities,  but  in  only  12%  of  strains  repre- 
senting two  saline  communities  (the  difference  was 
highly  significant;  P  <  0.001).  Thus,  mer(Tn21) 
played  a  significant  role  in  Hg(2+)  resistance 
among  strains  isolated  from  fresh  waters,  in  which 
microbial  activity  had  a  limited  role  in  Hg(2  +  ) 
volatilization.  In  saline  water  environments  in 
which  microbially  mediated  volatilization  was  the 
major  mechanism  of  Hg(2  +  )  loss,  other  bacterial 
genes  coded  for  this  biotransformation.  (Author's 
abstract) 
W89- 11508 


MICROZONATION  OF  DENITRIFICATION 
ACnviTY  IN  STREAM  SEDIMENTS  AS 
STUDIED  WITH  A  COMBINED  OXYGEN  AND 
NITROUS  OXIDE  MICROSENSOR. 

Aarhus  Univ.  (Denmark).   Inst,  of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11511 


EFFECTS  OF  SURFACE  WETNESS  ON  THE 
EVOLUTION  AND  VERTICAL  TRANSPORT 
OF  SUBMICRON  PARTICLES. 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
I.  Y.  Lee,  and  M.  L.  Wesely. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol 
28,  No.  3,  p  176-184,   1989.  7  fig,  3  tab,  27  ref. 

Descriptors:  *Air  pollution,  'Vertical  flow,  *Acid 
rain,  *Path  of  pollutants,  'Sulfates,  'Particulate 
matter,  'Air-earth  interfaces,  *Air  circulation, 
Turbulent  flow,  Eddies,  Model  studies,  Moisture, 
Simulation,  Microenvironment,  Wetting,  Particle 
size. 

Simulations  have  been  carried  out  with  a  numeri- 
cal model  describing  air  chemistry,  aerosol  micro- 
physics,  and  turbulent  mixing,  in  order  to  study  the 
behavior  of  fine  sulfate  particles  in  the  atmospheric 
surface  layer  over  wet  surfaces.  Achievement  of 
local  equilibrium  of  sulfuric  acid  vapor  between 
the  gas  phase  and  particles  is  rapid  and  can  over- 
power turbulent  mixing  in  controlling  local  parti- 


cle size  distributions.  Numerical  results  clearly  in- 
dicate that  in  regions  of  relative  humidities  lower 
than  about  80  percent,  the  large  submicron  parti- 
cles increase  in  number  at  the  expense  of  concen- 
trations of  smaller  particles.  Simulations  that  incor- 
porate turbulent  mixing  and  surface  dry  deposition 
above  wet  surfaces  show  rapid  change  of  vertical 
flux  with  height  and  tend  to  produce  downward 
fluxes  for  particles  larger  than  0. 1  microns  in  radius 
and  upward  fluxes  for  particles  smaller  than  about 
0.05  microns  in  radius.  This  tendency  has  been  seen 
in  fluxes  measured  by  eddy  correlation  at  heights 
of  several  meters  above  surfaces  of  varying  wet- 
ness. However,  the  model  has  not  reproduced  cer- 
tain other  observations,  such  as  strong  upward 
fluxes  of  the  larger  particles  above  the  sea  and 
persistence  of  upward  fluxes  of  the  smaller  parti- 
cles above  coniferous  forests  for  several  hours  after 
surface  wetness  disappears.  In  addition,  the  numer- 
ical indications  that  fluxes  of  the  smaller  particles 
tend  to  change  direction  within  a  meter  of  a  wet 
surface  have  yet  to  be  supported  by  field  experi- 
ments. (Author's  abstract) 
W89- 11539 


RELATIONSHIP  BETWEEN  PARTICULATE 
CHEMISTRY  AND  AIR  MASSES  IN  SOUTH- 
ERN INDIANA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy 
R.  H.  Grant,  and  W.  W.  McFee. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
28,  No.  3,  p  185-193,  1989.  8  fig,  4  tab,  23  ref. 

Descriptors:  'Atmospheric  chemistry,  *Acid  rain, 
*Air  masses,  'Particulate  matter,  'Indiana,  'At- 
mosphere, Air  pollution,  Sulfate,  Sodium,  Chlor- 
ides. 

The  particulate  characteristics  of  the  surface  layer 
of  the  atmosphere  over  a  region  of  southwest 
Indiana  were  determined  for  42  24-hr  periods  be- 
tween September  1985  and  April  1986.  The  water- 
soluble  sulfate,  chloride  and  sodium  content  of 
particles  classified  into  mass  median  diameters 
(MMD)  of  7,  3.3,  2,  1.1  microns  and  less  than  1.1 
micron,  were  related  to  different  air  masses.  At- 
mospheric concentrations  of  chloride  and  sodium 
and  the  S/Cl  and  Na/Cl  ratios  in  particles  with 
MMD  greater  than  or  equal  to  3.3  microns  were 
used  to  differentiate  between  maritime  and  conti- 
nental air  masses.  Maritime,  compared  to  continen- 
tal, air  masses  had  higher  concentrations  of  sulfate 
in  all  particle  sizes.  Both  synoptic  situations  had 
high  concentrations  of  sulfate-bearing  particles 
with  MMD  <  1.1  microns  and  to  a  lesser  degree 
with  MMD  7  microns.  It  is  concluded  that  the 
MMD  >  3.3  microns  particle  chloride  and  sodium 
were  primarily  due  to  sea-salt  particles  and  that  the 
MMD  <  1.1  microns  and  some  of  the  MMD  7 
microns  sulfate  particles  in  greater  concentrations 
in  the  maritime  air  mass  air  were  probably  largely 
due  to  anthropogenic  sources  to  the  south  of  Indi- 
ana. (Author's  abstract) 
W89- 11540 


LAKE  RESTORATION  BY  REDUCING  EXTER- 
NAL PHOSPHORUS  LOADING:  THE  INFLU- 
ENCE OF  SEDIMENT  PHOSPHORUS  RE- 
LEASE. 

North    East    River    Purification    Board,    Stirling 

(Scotland). 

For   primary   bibliographic   entry   see   Field    5G. 
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CHANGES  IN  NA,  K,  CA,  MG  AND  AL  CON- 
TENT OF  SUBMERSED  LEAF  LITTER,  RE- 
LATED TO  INGESTION  BY  THE  AMPHIPOD 
GAMMARUS  PULEX  (L). 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 
(England).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 11545 


CHANGES  IN  DIATOM-INFERRED  PH  AND 
ACID  NEUTRALIZING  CAPACITY  IN  A 
DILUTE,  HIGH  ELEVATION,  SIERRA 
NEVADA  LAKE  SINCE  A.D.  1825. 
California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 


R.  W.  Holmes,  M.  C.  Whiting,  and  J.  L.  Stoddard. 
Freshwater  Biology  FWBLAB,  Vol.  21,  No.  2,  p 
295-310,  April  1989.  5  fig,  5  tab,  65  ref.  California 
Air  Resources  Board  Contracts  A3-096-32  and  A4- 
118-32. 

Descriptors:  'Mountain  lakes,  'Acid  rain  effects, 
•Hydrogen  ion  concentration,  'Bioindicators, 
•Diatoms,  'Lake  sediments,  'Neutralization, 
Lakes,  Ecosystems,  Mathematical  equations, 
Aquatic  environment,  Species  composition,  Cali- 
fornia, Radioactive  dating,  Lead  radioisotopes,  Po- 
rosity, Sedimentation  rates. 

Equations  have  been  developed  that  describe  rela- 
tionships between  the  relative  abundance  of  diatom 
assemblages  in  the  surface  sediments  of  twenty- 
seven  Sierra  Nevada  lakes  and  the  present  pH  and 
acid  neutralizing  capacity  in  these  lakes.  These 
equations  were  used  to  reconstruct  pH  and  acid 
neutralizing  capacity  at  twenty-four  depth  inter- 
vals in  a  20  cm-long  sediment  core  from  Emerald 
Lake,  a  dilute,  high  elevation  lake,  located  in  Se- 
quoia National  Park,  California.  Lead  210  data, 
sediment  porosity,  and  accumulation  rates  of  totai 
dry  weight  were  obtained.  The  lead  210  dates, 
obtained  at  intervals  in  one  sediment  core,  provid- 
ed an  estimate  of  the  sediment  accumulation  rate  in 
the  lake.  The  estimated  date  of  the  19-20  cm  sedi- 
ment level  was  A.D.  1825.  Thus,  the  average  sedi- 
ment accumulation  rate  was  calculated  to  be  1 
mm/year.  The  equations  for  estimating  pH  and 
acid  neutralizing  capacity  (ANC)  overestimate  the 
pH  of  the  uppermost  0.5  cm  of  sediment  (as  meas- 
ured by  present-day  pH  of  Emerald  Lake)  and 
presumably,  the  pH  at  greater  depths  in  the  core. 
The  diatom-inferred  pH  and  acid  neutralizing  ca- 
pacity values  indicated  that  neither  pH  nor  acid 
neutralizing  capacity  exhibited  significant  trends 
since  about  A.D.  1825.  It  is  concluded  from  the 
diatom  analysis  that  Emerald  Lake  has  not  been 
affected  by  acidic  deposition.  (Friedmann-PTT) 
W89- 11552 


PREDICTING  OIL  INFILTRATION  AND  RE- 
DISTRIBUTION IN  UNSATURATED  SOILS. 

Battelle  Memorial  Inst.,  Richland,  WA.  Pacific 
Northwest  Labs. 

J.  W.  Cary,  C.  S.  Simmons,  and  J.  F.  McBride. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  53,  No.  2,  p  335-342,  March/April  1989.  4  fig, 
3  tab,  15  ref,  3  append. 

Descriptors:  'Oil  pollution,  'Soilwater,  'Path  of 
pollutants,  'Soil  contamination,  'Infiltration, 
'Loam,  'Hydrocarbons,  'Oil  spills,  Oil,  Soil 
water,  Aeration  zone,  Plumes,  Soil  columns. 

The  infiltration  and  redistribution  of  two  viscous 
hydrocarbon  oils,  with  viscosities  4.7  and  77  times 
greater  than  water,  were  observed  in  columns  of 
moist  silt  loam  and  loamy  sand  soils.  The  time 
required  for  water  and  oil  to  infiltrate  the  two  soils 
and  the  final  volumetric  liquid  contents  after  8  h 
were  measured.  These  observations  are  compared 
to  the  results  predicted  by  a  simple  multiphase 
flow  code  base  on  scaling  oil  flow  to  unsaturated 
soil  water  flow  by  using  classical  capillary  theory 
and  relative  viscosities.  A  new  function  for  de- 
scribing the  oil  permeability  was  derived  and, 
when  used  in  the  code,  produced  oil  content  distri- 
butions with  depth  that  agreed  reasonably  well 
with  those  observed.  The  actual  oil  infiltration 
time  was  generally  less  than  predicted,  however. 
The  flow  of  the  two  organic  liquids  into  moist  soils 
was  found  to  be  predictable,  based  only  on  classi- 
cal soil-water  relations  and  the  organic  liquids' 
physical  properties,  under  the  imposed  experimen- 
tal conditions.  (Author's  abstract) 
W89- 11578 


RADIATION  EFFECTS  ON  CHEMISTRY. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89- 11590 


SUBSURFACE  TRANSPORT  IN  WATER  AND 
GAS. 

Disposal  Safety,  Inc.,  Washington,  DC. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


B.  Ross,  and  S.  Amter.  „  „  ,  M  „     A 

Engineering  Geology  EGGOAO,  Vol.  26,  No.  4,  p 
373-403,  April  1989.  2  fig,  122  ref. 

Descriptors:  'Underground  waste  disposal,  ♦Ra- 
dioactive waste  disposal,  'Landfills,  *Path  of  pol- 
lutants, *Geologic  control,  'Geochemistry,  Model 
studies,  Flow  system,  Density,  Saturated  flow, 
Solute  transport,  Geologic  fractures,  Colloids, 
Variability,  Simulation  analysis,  Surface-ground- 
water  relations,  Groundwater  barriers. 

Current  designs  for  nuclear-waste  repositories  rely 
primarily  upon  subsurface  geologic  barriers  for 
long-term  containment.  Because  water  and  air  are 
generally  considered  to  be  the  mechanisms  most 
likely  to  transport  radioactivity  to  the  surface  envi- 
ronment, flow  and  transport  models  are  important 
tools  in  repository  assessment.  Most  models  assume 
that  the  geologic  medium  can  be  treated  as  a 
continuum.  A  substantial  body  of  recent  work  has 
focussed  on  applying  these  models  to  difficult-to- 
solve  problems,  such  as  the  simulation  of  variably 
dense  or  variably  saturated  flow  and  transport, 
large  and  complex  flow  systems,  sharp  solute  con- 
centration fronts,  and  fractured  rock  systems.  The 
complex  chemical  interactions  between  the  trans- 
port fluid  and  solid  particles  within  the  system 
have    been    analyzed    using    geochemical    flow 
models,  most  of  which  assume  that  the  system  is  at 
chemical  equilibrium.  The  role  of  colloids  in  con- 
taminant transport  is  a  relatively  new  area  of  re- 
search. The  large-scale  effects  of  small-scale  varia- 
bility within  the  geologic  system  have  been  the 
subject  of  intense  investigation.   Inherent  limita- 
tions of  the  continuum  approach  have  prompted 
the  design  of  models  in  which  the  flow  occurs  in 
discrete  fractures.  The  difficulty  and  complexity  of 
simulating  transport  has  led  to  the  development  of 
network  transport  models,   which  represent  the 
flow  field  as  a  series  of  one-dimensional  path  seg- 
ments. The  widespread  use  of  models  for  predic- 
tion and  analysis  has  prompted  investigations  of 
their  reliability  and  relative  merits.  (Author's  ab- 
stract) 
W89-11591 


NATURAL  ANALOGUES. 

Disposal  Safety,  Inc.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-11592 

SORPTION      OF      2,3,7,8-TETRACHLORODI- 
BENZO-P-DIOXTN   FROM   WATER   BY   SUR- 
FACE SOILS.  ,  „ 
Maryland  Univ.,  College  Park.  Dept.  of  Civil  bn- 
gineering. 

R.  W.  Walters,  S.  A.  Ostazeski,  and  A.  Guiseppe- 
Elie.  .      , 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  4,  p  480-484,  April  1989.  3 
fig,  2  tab,  15  ref.  U.S.  Environmental  Protection 
Agency  assistance  agreements  CR-8 11743-01-0  and 
CR-813601-01-0  to  the  University  of  Maryland. 

Descriptors:  'Pellicular  water,  'Chlorinated  hy- 
drocarbons, 'Soil  absorption  capacity,  'Surface- 
groundwater  relations,  'Path  of  pollutants,  Organ- 
ic carbon,  Isotherms,  Sorption,  Soil  analysis,  Sus- 
pension, Methanol,  Times  Beach,  Carbon  radioiso- 
topes. 

The  sorption  of  C14-labelled  2,3,7,8-tetrachlorodi- 
benzo-p-dioxin  (TCDD)  from  water  by  two  un- 
contaminated  surface  soils  from  the  Times  Beach, 
Missouri,  area  was  evaluated  by  using  batch  shake 
testing.  Sorption  isotherm  plots  for  the  soil  with 
the  lower  fraction  organic  carbon  (f-OC)  were 
linear,  and  regression  analysis  was  used  to  deter- 
mine a  value  of  the  sorption  coefficient  (K-D)  of 
30,400  milliliters  per  gram.  This  value  corresponds 
to  a  value  of  log  K-OC  of  6.66,  where  K-OC  is  the 
partition  coefficient  normalized  on  the  basis  of  soil 
organic  carbon  content.  Significant  interferences 
attributed  to  the  presence  of  nonseparable  suspend- 
ed particles  (NSP)  were  apparent  in  the  measure- 
ment of  the  water-phase  concentrations  of  TCDD 
for  experiments  involving  the  high-f-OC  soil. 
Prewashing  this  soil  from  one  to  five  consecutive 
times  with  water  appeared  to  reduce  these  interfer- 
ences,  as  individual-point  distribution   ratios  ap- 


proached the  K-OC  value  determined  for  the  low- 
f-OC  soil.  The  measured  value  of  log  K-OC  agrees 
with  the  reported  estimate  of  log  K-OC  of  6.6  for 
TCDD  made  by  applying  the  cosolvent  theory  to 
isotherm  data  generated  with  water/methanol  mix- 
tures. (Author's  abstract) 
W89-11594 

BACKGROUND  TRENDS  OF  PH  OF  PRECIPI- 
TATION OVER  INDIA. 

Meteorological  Office,  Poona  (India). 

For  primary  bibliographic  entry  see  Field  2B. 

W89-11610 

LONG-TERM  EFFECTS  OF  POLLUTANTS  ON 
PH  OF  RAIN  WATER  IN  NORTH  INDIA. 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
L.  T.  Khemani,  G  A.  Momin,  P.  S.  Prakasa  Rao, 
P.  D.  Safai,  and  G.  Singh. 

Atmospheric  Environment  ATENBP,  Vol.  23,  No. 
4,  p  753-756,  April  1989.  2  tab,  20  ref. 

Descriptors:  'Air  pollution  effects,  'Hydrogen  ion 
concentration,  'Acid  rain,  'India,  Developing 
countries,  Chlorides,  Sulfates,  Nitrates,  Ammonia, 
Sodium,  Potassium,  Calcium,  Agra,  Delhi,  Indus- 
trial development,  Chemistry  of  precipitation,  In- 
dustrial development. 

The  ionic  composition  and  pH  of  rainwater  sam- 
ples collected  during  the  summer  monsoon  seasons 
of  1963  and  1965  at  Agra  and  Delhi,  respectively, 
have  been  compared  with  those  of  samples  collect- 
ed during  the  summer  monsoon  seasons  of  1984  at 
both  cities.  The  samples  were  analyzed  for  Cl(-), 
S04(2-),  N03(-),  NH4(+),  Na(+),  K(+),  and 
Ca(2+).  The  pH  values  at  Agra  and  Delhi  de- 
creased by  2.8  (9.1-6.3)  and  0.9  (7.0-6.1)  units, 
respectively,  after  two  decades.  During  this  time 
the  cities  developed  industrially  to  a  great  extent. 
The  main  cause  for  the  decrease  in  the  pH  values  is 
a  significant  increase  of  acidic  components  and 
decrease  of  soil-oriented  components  in  the  rain 
water.  For  the  first  time  in  India,  long-term  effect 
of  pollutants  on  the  pH  of  rain  water  have  been 
observed  but  the  effects  are  comparatively  slow 
compared  with  those  in  western  countries.  The 
growth  of  industry  in  India  is  very  slow  and, 
therefore,  the  anthropogenic  pollutants  have  still 
not  overpowered  the  natural  pollutants  released 
from  soil  and  sea.  (Author's  abstract) 
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SPREAD  OF  ACID  RAIN  OVER  INDIA. 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 

L.  T.  Khemani,  G.  A.  Momin,  P.  S.  Praksa  Rao,  P. 

D.  Safai,  and  G.  Singh. 

Atmospheric  Environment  ATENBP,  Vol.  23,  No. 

4,  p  757-762,   April   1989.   2   fig,    1   tab,   37  ref. 

Descriptors:  'Air  pollution  effects,  'Acid  rain, 
•India,  'Industrial  development,  Hydrogen  ion 
concentration,  Calcium,  Sulfates,  Anions,  Cations, 
Alkaline  soils,  Aerosols,  Urban  areas,  Rural  areas. 

Rain  water  and  aerosol  samples  were  collected  at  a 
few  locations  representative  of  urban  and  non- 
urban  regions  in  India.  Rain  water  samples  were 
also  collected  in  and  around  a  coal-fired  power 
plant.  All  the  rain  water  and  aerosol  samples  were 
analyzed  for  major  chemical  components  along 
with  pH.  The  rain  water  at  all  the  places  of  meas- 
urement, except  near  the  industrial  sources,  has 
been  found  to  be  alkaline  and  was  characterized  by 
the  presence  of  excess  cations,  particularly  by 
Ca(2+).  The  acid  rain  near  the  industrial  sources 
was  associated  with  excess  anions,  especially 
S04(2-).  The  atmospheric  aerosols  at  all  the  places 
of  measurement  were  found  rich  with  basic  com- 
ponents, suggesting  that  the  alkaline  soil  dust  and 
fly  ash  are  responsible  at  present  for  preventing  the 
spread  of  acid  rain  in  India.  (Author's  abstract) 
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Pollution  Monitoring  Section. 
T.  N.  Mahadevan,  B.  S.  Negi,  and  V.  Meenakshy. 
Atmospheric  Environment  ATENBP,  Vol.  23,  No. 
4,  p   869-874,   April   1989.    1   fig,   6  tab,  20  ref. 

Descriptors:  'Chemistry  of  precipitation,  'Air  pol- 
lution, 'India,  'Aerosols,  Particulate  matter,  Lead, 
Potassium,  Zinc,  Bromine,  Antimony,  Sulfur,  Iron, 
Chemical  composition,  Baseline  studies,  Rural 
areas. 

Aerosol  measurements  were  made  from  a  remote 
continental  site  (Mallikadevi)  100  km  from  Namital 
in  Northern  India  during  November  1982  to  May 
1983.  The  average  total  suspended  particulate 
matter  concentration  was  around  20  microg/cu  m, 
the  lowest  recorded  in  comparison  with  the  gener- 
ally higher  levels  observed  in  the  Indian  subconti- 
nent. Of  the  18  elements  measured,  the  concentra- 
tion levels  of  Pb,  K,  Zn,  and  Br  show  marginal 
enrichments  relative  to  their  crustal  abundances 
using  Fe  as  the  reference  element.  Factor  analysis 
indicates  specific  source  patterns  more  closely  re- 
lated to  biomass  combustion  and  a  complex  mix- 
ture of  components  derived  from  natural  and  pol- 
lution sources.  The  wet  deposition  chemistry  indi- 
cates the  importance  of  calcerous  soil  derived  ma- 
terials and  sea  salt  elements  with  marginal  enrich- 
ment for  Zn,  Sb,  S,  K,  and  Br.  The  presence  of 
anthropogenic  elements  at  very  low  levels,  compa- 
rable to  data  reported  from  other  rural  sites,  indi- 
cates that  Malikadevi  can  be  considered  as  a  back- 
ground site  from  the  Indian  subcontinent.  (Au- 
thor's abstract) 
W89-11613 

SUBSURFACE  TRANSPORT  OF  CONTAMI- 
NANTS. 

Oak  Ridge  National  Lab.,  TN. 
J.  F.  McCarthy,  and  J.  M.  Zachara. 
Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  5,  p  496-502,  May  1989.  4 
fig,  43  ref.  Dept.  of  Energy  Contract  DE-AC05- 
840R21400,  Pacific  Northwest  Lab.  Contract  DE- 
AC06-76RL0  1830. 

Descriptors:  'Solute  transport,  'Path  of  pollutants, 
•Groundwater  pollution,  'Subsurface  drainage, 
'Colloids,  Contamination,  Distribution  patterns, 
Adsorption. 

Contaminants   originating   from   human   activities 
have  entered  the  subsurface  environment  through 
waste  disposal  practices,  spills,  and  land  applica- 
tion of  chemicals.  Contaminants  that  are  sparingly 
soluble  in  water  and  that  have  a  strong  tendency  to 
bind  to  aquifer  media  are  assumed  to  move  more 
slowly  than  the  rate  at  which  groundwater  flows. 
Therefore,  current  approaches  to  monitoring  and 
predicting  contaminant  transport  generally  ignore 
colloid-facilitated  transport  mechanisms.  Whether 
a  particle  will  be  stable,  aggregated,  filtered,  or 
will  settle  in  groundwater  depends  on  a  complex 
combination  of  density,  size,  the  surface  chemistry, 
the  water  chemistry,  and  the  water  flow  rates. 
Empirically,  the  colloid  interaction  can  be  factored 
into  a  distribution  coefficient  (K  sub  d)  between 
the  mobile  and  immobile  phase,  thus  decreasing  the 
retardation  factor.  This  approach  is  appropriate  for 
many  hydrophobic  contaminants  that  exhibit  linear 
partitioning  and  the  absence  of  competitive  sorp- 
tion with  other  like  solutes.  However,  a  constant  K 
sub  d  approach  is  not  appropriate  for  most  inor- 
ganic solutes  because  their  sorption  is  nonlinear. 
Therefore,  calculations  of  colloid-facilitated  trans- 
port are  hampered  by  an  inability  to  predict  phys- 
icochemical  dynamics  of  colloids  in  the  ground- 
water zone.  The  manipulation  of  colloid  mobiliza- 
tion and  deposition  could  be  a  useful  tool  for  the 
mitigation  or  remediation  of  waste  sites.  Removing 
highly  adsorbed  contaminants  from  groundwater 
could  be  enhanced  by  the  controlled  mobilization, 
collection,  and  treatment  of  colloids  from  the  af- 
fected groundwater  zone.  (White-Reimer-PTT) 
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MEASUREMENTS  OF  ELEMENTAL  COMPO- 
SITION OF  AEROSOL  MATTER  AND  PRE- 
CIPITATION FROM  A  REMOTE  BACK- 
GROUND SITE  IN  INDIA. 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 


RELATIONSHIP  BETWEEN  SUBSURFACE 
BIODEGRADATION  RATES  AND  MICROBIAL 
DENSITY. 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 
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Civil  Engineering. 

G.  T.  Hickman,  and  J.  T.  Novak. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  5,  p  525-532,  May  1989  6 

fig,  4  tab,  44  ref. 

Descriptors:  *Fate  of  pollutants,  'Water  pollution 
treatment,  *Biodegradation,  *Soil  contamination, 
•Microbial  degradation,  Methanol,  Phenols,  Butyl 
alcohol,  Correlation  coefficient.  Regression  analy- 
sis, Soil  chemistry. 

Rates  and  patterns  of  biodegradation  of  methanol, 
phenol,  and  tert-butyl  alcohol  (TBA)  in  surface 
and  subsurface  soils  were  evaluated  in  static  micro- 
cosms. Biodegradation  rates  in  subsurface  soils 
generally  were  within  the  ranges  0.5-1.1  mg/L/d 
for  methanol,  0.4-1.1  mg/L/d  for  phenol,  and  0.1- 
0.3  mg/L/d  for  TBA  (linear  approximation  nor- 
malized by  soil  dry  weight;  initial  concentration, 
100  mg/L;  incubation  temperature,  20  C).  Microbi- 
al density  was  measured  in  soils  by  plate  counting 
(aerobic  and  anaerobic),  by  substrate-specific  MPN 
analysis,  and  by  direct  microscopical  counting. 
Linear  regression  was  employed  to  determine  if 
biodegradation  rates  were  correlated  to  microbial 
measures  of  the  soils.  The  two  types  of  data  were 
directly  related,  but  correlation  coefficients  were 
generally  low.  Coefficients  of  determination  indi- 
cated that,  at  best,  87%,  92%,  and  37%  of  the 
variability  in  subsurface  biodegradation  rates  of 
methanol,  phenol,  and  TBA,  respectively,  could  be 
attributed  to  differences  in  the  measures  of  bacte- 
rial density.  The  reasons  for  the  lack  of  high  corre- 
lation between  rates  and  microbial  density  in  sub- 
surface soils  are  not  clear.  It  may  be  that  microbial 
measuring  techniques  currently  available  are  not 
sensitive  or  accurate  enough  to  distinguish  the 
differences  in  biodegradation  rates  observed  in  sub- 
surface soils.  (Author's  abstract) 
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EVIDENCE  OF  ATMOSPHERIC  TRANSPORT 
AND  DEPOSITION  OF  ORGANOCHLORINE 
PESTICIDES  AND  POLYCHLORINATED  BI- 
PHENYLS  IN  CANADIAN  ARCTIC  SNOW. 

Environmental  Protection   Service,   Regina  (Sas- 
katchewan). Water  Quality  Branch. 
D.  J.  Gregor,  and  W.  D.  Gummer. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  5,  p  561-565,  May  1989   1 
fig,  3  tab,  18  ref. 

Descriptors:  'Arctic,  *Path  of  pollutants,  *Snow, 
•Air  pollution,  *Organochlorine  pesticides,  'Poly- 
chlorinated  biphenyls,  Pesticides,  Hexachlorocy- 
clohexanes,  Dieldrin,  Endosulfan,  Chlordane,  Hep- 
tachlor,  Air  masses,  Canada,  Lindane. 

Snowpack  samples  representing  snow  accumula- 
tion for  the  winter  of  1985/1986  were  collected  at 
a  total  of  12  sites  widely  distributed  throughout  the 
Northwest  Territories,  Canada,  during  the  spring 
of  1986.  All  samples  were  collected  as  large- 
volume  snow  samples  and  were  sealed  into  Teflon 
bags  within  boxes.  The  snow  was  melted  at  room 
temperature  and  extracted  in  field  laboratories  for 
analyses  of  organochlorine  pesticides  (OCs)  and 
total  PCBs.  Hexachlorocyclohexanes  (HCHs), 
consisting  of  the  pesticide  lindane  (0.20-4.08  ng/L) 
and  the  isomer  alpha-HCH  (0.43-8.72  ng/L)  usual- 
ly made  up  more  than  75%  of  the  total  OCs 
measured.  These  were  followed  in  Abundance  by 
alpha-endosulfan  and  dieldrin  (generally  ranging 
between  0.5  and  1.0  ng/L)  and  alpha-chlordane 
and  lambda-chlordane  and  heptachlor  at  concen- 
trations less  than  0.5  ng/L.  PCB  concentrations 
ranged  from  0.02  to  1.76  ng/L  with  most  of  the 
samples  having  concentrations  less  than  1.0  ng/L. 
The  only  reasonable  source  for  these  compounds  is 
long-range  atmospheric  transport  to  the  Canadian 
Arctic  and  subsequent  wet  and  dry  deposition. 
Differences  among  stations  are  attributed  to  the 
influx  of  essentially  localized,  clean  snow  and  a 
reduced  influence  of  polluted  air  masses  during  the 
winter  season  in  the  more  southerly  stations.  (Au- 
thor's abstract) 
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BONS  SORBED  TO  SEDIMENTS  FOR  THE 
AMPHIPOD  PONTOPOREIA  HOYI. 

National   Oceanic  and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
P.  F.  Landrum. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  5,  p  588-595,  May  1989  6 
fig,  4  tab,  33  ref. 

Descriptors:  *Path  of  pollutants,  'Hydrocarbons, 
•Amphipods,  'Sediments,  'Bioaccumulation,  In- 
terstitial water,  Sediment-water  interfaces,  Bioavai- 
lability, Absorption,  Desorption,  Conceptual 
models,  Ingestion. 

The  accumulation  kinetics,  by  the  benthic  amphi- 
pod,  Pontoporeia  hoyi,  were  measured  for  sedi- 
ment-associated, selected  polycyclic  aromatic  hy- 
drocarbons (PAHs)  and  2,4,5,2',4',5',-hexachlorobi- 
phenyl  (HCB).  The  kinetics  data  suggest  that 
uptake  occurs  largely  via  the  sediment  interstitial 
water  and  is  kinetically  controlled  by  desorption 
from  sediment  particles  and  dissolved  organic 
matter.  Assimilation  from  ingested  material  may  be 
significant  for  the  more  strongly  sorbed  com- 
pounds such  as  benzo(a)-pyrene  and  HCB.  The 
desorption  rate  of  contaminants  from  the  sediment 
matrix  appears  to  determine  whether  the  major 
sediment  contaminant  source  is  interstitial  water  or 
ingested  particles.  The  log  of  the  contaminant 
uptake  clearance  is  inversely  proportional  to  the 
log  octanol-water  partition  coefficient  for  PAHs. 
Bioavailability  of  sediment-sorbed  contaminants 
declined  as  the  contact  time  between  the  sediment 
and  contaminant  increased.  Chemical  extractability 
remained  high  even  though  bioavailability  was  re- 
duced. A  conceptual  model  was  developed  to 
obtain  a  qualitative  description  of  the  complex  data 
and  to  use  as  a  basis  for  experimental  designs.  The 
age  of  sediments  ingested  by  different  benthic  or- 
ganisms may  be  quite  different;  for  instance,  oligo- 
chaetes  ingest  sediment  several  centimeters  below 
the  surface  while  P.  hoyi  feed  at  the  surface.  Thus, 
the  amount  of  bioavailable  compound  may  well  be 
different  for  the  different  organisms,  even  with 
equal  chemically  extractable  concentrations.  (Au- 
thor's abstract) 
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BIOAVAILABILITY    AND    TOXICOKINETICS 
OF   POLYCYCLIC   AROMATIC   HYDROCAR- 


COASTAL  SEQUENCES,  EASTERN  BUZ- 
ZARDS BAY,  MASSACHUSETTS:  NEGLIGI- 
BLE RECORD  OF  AN  OIL  SPILL. 

Georgia  Univ.,  Athens.  Dept.  of  Geology. 
R.  W.  Frey,  J.  D.  Howard,  and  J.  Dorjes. 
Geological       Society      of      America      Bulletin 
BUGMAF,  Vol.  101,  No.  5,  p  461-465,  May  1989 
6  fig,  22  ref. 

Descriptors:  'Sedimentology,  *Fate  of  pollutants, 
•Oil  spills,  •Massachusetts,  'Coasts,  Cores,  Sedi- 
ments, Buzzards  Bay,  Environmental  effects,  Re- 
habilitation, Physiology,  Biochemistry. 

In  September,  1969,  a  barge  ran  aground  and 
spilled  approximately  600  t  of  Number  2  fuel  oil 
into  eastern  Buzzards  Bay.  The  oil  spread  over 
more  than  400  ha  of  bay  floor  and  eventually  was 
incorporated  within  bottom  sediments  to  water 
depths  of  more  than  10  m.  Oil  also  accumulated 
along  approximately  6.5  km  of  coastline.  A  study 
of  the  eastern  bay  was  begun  in  early  summer  of 
1975,  nearly  6  yr  after  the  original  spill,  yet  well 
before  the  expected  dissipation  of  its  final  chemical 
effects.  The  studies  included  benthic  invertebrates 
as  well  as  physical  and  biogenic  sedimentary  struc- 
tures and  encompassed  208  cores  from  14  sites. 
Examinations  of  cores  included  relief  peels,  stereo 
X-ray  radiographs,  and  complete  dissection  of  core 
remnants.  Although  bottom  sediments  had  been 
affected  throughout  the  area,  no  discontinuity  sur- 
faces among  beach,  shoreface,  or  offshore  cores 
that  could  be  attributed  directly  to  sediment  con- 
tamination and  reactivation  were  found.  Instead, 
the  sedimentary  record  indicated  normal  deposi- 
tion within  a  typical  beach-to-offshore  energy.  Vir- 
tually all  sediments  had  been  reworked,  whether 
by  physical  or  biological  processes.  Although 
some  macroscopic  disruptions  noted  in  Wild 
Harbor  and  Old  Silver  marshes  must  have  been 
related  to  the  oil  spill,  their  sedimentary  record 
differed    little    from    that    of  equivalent    sites    in 


normal  dynamic  equilibrium  with  fluctuating  inter- 
tidal  conditions.  The  greatest  lingering  effects  ap- 
parently were  recorded  not  in  sedimentary  se- 
quences or  physical  and  biogenic  sedimentary 
structures  but,  rather,  at  the  level  of  molecular 
physiology  and  sedimentary  biochemistry.  (White- 
Reimer-PTT) 
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DISSOLVED  OXYGEN  DYNAMICS  IN  THE 
MID-PASSAIC  RIVER:  MATHEMATICAL 
MODEL. 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
B.  Stahl,  and  C.  G.  Uchrin. 

Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  24A,  No.  2,  p  175-193,  February 
1989.  10  fig,  3  tab,  9  ref. 

Descriptors:  *Rivers,  'Path  of  pollutants,  'Water 
pollution  effects,  *Model  studies,  'Dissolved 
oxygen,  'Water  quality,  'Mathematical  models, 
•New  Jersey,  'Passaic  River,  'Biochemical 
oxygen  demand,  Oxygen  balance,  Oxygen  deple- 
tion, Fourier  series,  Photosynthesis,  Algae,  Cali- 
brations, Nitrogen,  Carbon,  Oxygen  deficit. 

A  systematic  methodology  for  mathematically  sim- 
ulating photosynthetically  driven  dissolved  oxygen 
(DO)  is  presented.  A  water  quality  model  was 
constructed  for  the  Passaic  River  between  Two 
Bridges  and  Little  Falls,  New  Jersey.  A  steady- 
state  model  for  BOD-DO  dynamics  was  calibrated 
and  verified  to  data  from  two  stream  surveys  con- 
ducted during  the  summer  and  fall  of  1983.  Diurnal 
DO  fluctuations  due  to  algal  photosynthetic  activi- 
ty were  simulated  by  Fourier  series.  Calibration  of 
the  steady-state  DO-BOD  model  was  accom- 
plished in  three  steps.  First,  the  nitrogen  BOD 
model  was  calibrated;  then  the  carbon  BOD 
model;  and  finally  the  DO  deficit  model  using  the 
rate  coefficients  obtained  in  the  first  two  steps.  The 
models  displayed  good  correlation  to  the  data 
(White-Reimer-PTT) 
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ADSORPTION  OF  ALUMINIUM  BY  STREAM 
PARTICULATES. 

Freshwater     Biological     Association,    Ambleside 

(England). 

E.  Tipping,  M.  Ohnstad,  and  C.  Woof. 

Environmental  Pollution  ENPOEK,  Vol.  57,  No 

2,  p  85-96,  1989.  3  fig,  2  tab,  16  ref. 

Descriptors:  'Acid  rain  effects,  'Path  of  pollut- 
ants, 'Adsorption,  'Particulate  matter,  'Alumi- 
num, 'Stream  pollution,  Mathematical  equations, 
Suspended  load,  Mathematical  studies,  England, 
Humic  substances,  Chemical  properties,  Hydrogen 
ion  concentration. 

An  experimental  study  was  made  of  the  adsorption 
of  aluminium  by  fine  particulates  from  Whitray 
Beck,  a  hill  stream  in  northwest  England.  Adsorp- 
tion increased  with  Al(3  +  )  activity,  pH  and  con- 
centration of  particles,  and  could  be  quantitatively 
described  by  an  empirical  equation  in  which  con- 
centrations, activities,  and  three  constants,  ex- 
pressed as  mol/1,  g  particles/1,  and  1.472,  are  fac- 
tors. For  the  experimental  data,  the  equation  gave 
a  correlation  ratio  of  0.99.  The  equation  accounts 
reasonably  well  for  the  adsorption  of  Al  by  partic- 
ulates from  seven  other  streams.  In  applying  the 
equation,  it  must  be  borne  in  mind  that  the  desorp- 
tion kinetics  of  Al  depend  on  pH,  and  rapid  revers- 
ibility (<  15  min)  can  only  be  assumed  for  pH  < 
or  =  5.5.  Calculations  using  the  adsorption  equa- 
tion, and  taking  competition  by  dissolved  humic 
substances  into  account,  suggest  that  adsorbed  Al 
may  commonly  account  for  a  significant  propor- 
tion (>  or  =  10  percent)  of  total  monomelic  Al. 
(Author's  abstract) 
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DISTRIBUTION  OF  PLANKTOMC  BACTERIA 
CAPABLE  OF  DEGRADING  SODIUM  DODE- 
CYL  SULPHATE  (SDS)  IN  A  POLLUTED 
SOUTH  WALES  RIVER. 

University  Coll.,  Cardiff  (Wales).   Dept.  of  Bio- 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution— Group  5B 


chemistry. 

G.  F.  White,  D.  J.  Anderson,  and  M.  J.  Day 
Environmental  Pollution  ENPOEK,  Vol.  57,  No. 
2,  p  103-115,  1989.  4  tab,  22  ref. 

Descriptors:  'Aquatic  bacteria,  'Detergents,  'Sur- 
factants, 'Wales,  'Biodegradation,  'Fate  of  pollut- 
ants 'Population  density,  'Sulfates,  'Plankton, 
•Stream  pollution,  Temporal  distribution,  Degra- 
dation, Stream  biota,  Estuaries,  Sodium  com- 
pounds, Enzymes,  Distribution  patterns. 

The  temporal  and   geographical  distributions  of 
planktonic  bacteria,  and  their  ability  to  degrade 
Sodium  dodecyl  sulfate  (SDS)  (AS  +  phenotype), 
in  a  polluted  South  Wales  river,  is  reported  for  five 
sites  from  source  to  estuary  sampled  during  a  one- 
yr  period.  The  annual  mean  prevalence  of  AS  + 
isolates  at  all  sites  was  8.1-16.0  percent  of  total 
number  of  isolates,  and  these  values  were  not  al- 
tered by  including  SDS  in  culture  media.  Although 
the  proportion  of  AS-t-  isolates  in  clean  water  at 
the  source  was  not  significantly  different  from  that 
of  polluted  sites,  the  AS+  cell  density  was  lower 
at  the  source  because  of  its  lower  overall  numbers. 
The  percentage  of  AS+  isolates  in  estuarine  water 
was  higher  than  at  the  three  polluted  mid-nver 
sites,  but  when  cell  numbers  were  taken  into  ac- 
count, the  AS  +  cell  density  was  the  same  at  all 
polluted  sites  including  the  estuary.  There  was  no 
correlation  between  percentage  of  AS+  and  either 
BOD  or  oxygen  concentration,  but  AS+  isolates 
were  significantly  more  prevalent  at  the  end  of 
summer.   Of  the  AS+   isolates,  more  than   half 
contained  constitutive  alkylsulfatase  enzymes,  the 
remainder  being  induced  or  repressed  by  SDS;  the 
relative  proportions  of  enzyme  regulatory  type  did 
not  vary  significantly  between  sites  or  at  different 
sampling  times.  (Author's  abstract) 
W89-11647 


ORGANO-TINS  IN  SEDIMENTS  AND  MUS- 
SELS FROM  THE  SADO  ESTUARINE  SYSTEM 
(PORTUGAL). 

Bordeaux- 1  Univ.,  Talence  (France).  Groupe  d  O- 

ceanographie  Physicochimique. 

P.  Quevauviller,  R.  Lavigne,  R.  Pinel,  and  M. 

Astruc 

Environmental  Pollution  ENPOEK,  Vol.  57,  No. 

2,  p  149-166,  1989.  4  fig,  4  tab,  34  ref. 

Descriptors:  'Pollutant  identification,  'Organotins, 
•Marine  sediments,  'Mytilus,  'Estuaries,  'Portu- 
gal, 'Bottom  sediments,  'Pesticides,  Water  pollu- 
tion sources,  Bioaccumulation,  Population  expo- 
sure, Pollution  load,  Mussels,  Coastal  waters,  Mol- 
lusks,  Degradation  products. 

Analyses  of  methyl-tin  and  butyl-tin  levels  in  fresh- 
water, estuarine  and  marine  sediments  from  the 
Sado  estuarine  system,  and  in  mussels  (Mytilus 
galloprovincialis)  from  its  adjacent  coast,  have 
been  performed  in  order  to  detect  the  contaminat- 
ed areas.  The  main  inputs  of  tributyl-tin  (TBT), 
along  with  degradation  products  dibutyl-tin  and 
monobutyl-tin  (DTB  and  MBT),  were  detected  in 
the  estuarine  zone,  due  to  high  discharge  from 
shipyards  located  in  this  area.  These  levels  are 
sometimes  very  high,  ranging  from  235  to  '2»2°0 
ng/g  total  butyl-tins  in  sediments.  Such  inputs  lead 
to  higher  bioconcentration  values  in  mussels  in  the 
estuarine  zone,  as  well  as  in  a  harbor  located  along 
the  adjacent  coast.  The  bioconcentration  of 
organo-tins  in  mussel  tissues  could  be  enhanced  in 
estuarine  turbid  waters,  due  to  an  ingestion  of 
butyl-tins  adsorbed  onto  fine  particles,  in  compari- 
son with  non-turbid  coastal  waters.  Debutylation 
processes  occur  in  both  sediments  and  mussel  tis- 
sues; in  organisms,  these  processes  may  lead  to  the 
formation  of  inorganic  tin,  which  may  be  methylat- 
ed differently  according  to  the  period  of  the  year. 
(Author's  abstract) 
W89- 11650 


METAL  CONTAMINATION  OF  DRINKING 
WATER  FROM  CORROSION  OF  DISTRIBU- 
TION PIPES. 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

I.  A.  Alam,  and  M.  Sadiq. 


Environmental  Pollution  ENPOEK,  Vol.  57,  No. 
2,  p  167-178,  1989.  4  fig,  2  tab,  22  ref. 

Descriptors:  *Contanunation,  *Corrosion,  *Water 
distribution,  *Water  pollution  sources,  *Dnnking 
water,  'Heavy  metals,  'Pipes,  Water  quality  stand- 
ards, Water  pollution,  Potable  water,  Pipelines, 
Conveyance  structures,  Public  health,  Saudi 
Arabia,  Copper,  Iron,  Zinc,  Water  transport,  Path 
of  pollutants. 

Metal  contamination  of  drinking  water  resulting 
from  the  corrosion  of  distribution  pipes,  and  its 
significance  on  human  health,  were  evaluated.  A 
community  in  Dhahran,  Saudi  Arabia,  which  is 
served  from  its  own  desalination  facilities,  was 
chosen  for  the  study.  About  150  drinking  water 
samples  were  collected  and  analyzed  for  metal 
concentrations  using  an  inductively  coupled  argon 
plasma  analyzer.  It  was  found  that  copper,  iron 
and  zinc  in  the  drinking  water  increased  during  its 
transportation  from  the  desalination  plant  to  the 
consumers.  This  increase  was  related  to  the  length 
and  material  of  distribution  pipes.  Concentrations 
of  copper  and  zinc  were  increased  during  over- 
night storage  of  water  in  the  appliances.  All  water 
samples  for  iron,  calcium,  magnesium,  and  zinc 
were  below  the  highest  desirable  or  highest  per- 
missible safe  drinking  water  levels  as  established  by 
the   World   Health   Organization   (WHO);   many 
samples  showed  levels  of  iron  that  exceeded  the 
desirable,  but  were  below  the  maximum  permissi- 
ble limits;  all  zinc  levels  were  far  below  the  highest 
desirable  levels.  High  sodium  levels  were  found  in 
samples,  attributable  to  the  groundwater  used  for 
blending,  chlorination  with  sodium  hypochlorite, 
and  the  pH  adjustment  process  that  used  soda  ash. 
The  levels  of  many  other  tested  heavy  metals, 
including  lead,  chromium,  cadmium,  and  alumi- 
num, were  below  detection  limits.  The  results  of 
this  study  indicate  that  corrosion  of  the  distribution 
pipes  and  appliances  could  contaminate  drinking 
water.  (Friedmann-PTT) 
W89-11651 


INTERSPECIFIC  DIFFERENCES  IN  ZN,  CD, 
AND  PB  ACCUMULATION  BY  FRESHWATER 
ALGAE  AND  BRYOPHYTES. 

Durham  Univ.  (England).  Dept.  of  Botany. 
M.  G.  Kelly,  and  B.  A.  Whitton. 
Hydrobiologia  HYDRB8,  Vol.  175,  No.  1,  p  1-11, 
April  29  1989.  3  fig,  7  tab,  27  ref.  EEC  Contracts 
074-74-1  and  DGR/480/571. 

Descriptors:  'Bioaccumulation,  'Path  of  pollut- 
ants, 'Heavy  metals,  'Algae,  'Mosses,  *Zuic, 
'Cadmium,  'Mosses,  'Lead,  Aquatic  plants,  Suble- 
thal effects,  Stream  biota,  Statistical  analysis, 
Bioindicators. 


The  relationships  between  the  concentrations  of 
zinc,  cadmium  and  lead  in  aquatic  plants  and  the 
concentrations  of  these  metals  in  the  ambient  water 
have  been  compared  for  three  algae  (Lemanea 
fluviatilis,   Cladophora  glomerata,   Stigeoclonium 
tenue),    one    liverwort    (Scapania   undulata)    and 
three  mosses  (Amblystegium  riparium,  Fontinalis 
antipyretica,    Rhynchostegium    riparioides).    The 
data  to  establish  these  relationships  are  all  based  on 
earlier  studies.  They  come  from  a  wide  range  of 
stream  sand  rivers  in  Belgium,  France,  Germany, 
Ireland,  Italy  and  the  U.K.  There  were  significant 
bivariate  positive  relationships  between  concentra- 
tions of  Zn,  Cd  and  Pb  in  water  and  plant  for  all 
species  except  Cd  and  Pb  in  Stigeoclonium  tenue. 
When  relationships  were  compared  using  datasets 
with  total  or  filtrable  metals  in  water,  most  differ- 
ences were  slight.  However,  there  were  marked 
differences   both   between    species   and   between 
metals.  Comparison  for  the  seven  species  of  Zn  in 
the  plant  when  aqueous  Zn  is  0.01  mg/1,  a  concen- 
tration at  which  all  seven  were  found,  shows  that 
the  four  bryophytes  had  the  highest  concentra- 
tions; however,  the  two  green  algae  had  steeper 
slopes  (representing  change  in  concentration  in 
plant  in  response  to  change  in  aqueous  concentra- 
tion). Lemanea  fluviatilis  had  a  slope  closer  to  that 
of  the  bryophytes,  but  the  concentration  was  about 
one  order  of  magnitude  lower.  All  seven  species 
were  found  at  a  concentration  of  0.01  mg/1  Pb,  and 
at  this  concentration  there  were  almost  two  orders 
of  magnitude  difference  between  the  species  that 


accumulated  the  most  (Scapania  undulata)  and  the 
one  that  accumulated  the  least  (Cladophora  glo- 
merata). The  steepest  slope  was  shown,  however, 
by  C.  glomerata.  All  the  species  studied  here  are 
among  the  ten  recommended  for  analysis  when 
monitoring  heavy  metal  pollution  in  U.K.  waters. 
It  is  shown  that  Rhynchostegium  riparioides  and 
Scapania  undulata  are  likely  to  be  the  species  most 
useful  for  monitoring  purposes  under  steady  state 
conditions  of  pollution  by  Zn,  Cd  and  Pb.  (Fned- 
mann-PTT) 
W89-11652 

BIOTRANSFORMATION  OF  MERCURY  BY 
BACTERIA  ISOLATED  FROM  A  RD7ER  COL- 
LECTING CINNABAR  MINE  WATERS. 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
F  Baldi,  M.  Filippelli,  and  G.  J.  Olson. 
Microbial  Ecology  MCBEBU,  Vol.  17,  No.  3,  p 
263-274,  1989.  3  fig,  4  tab,  42  ref. 

Descriptors:  'Mine  wastes,  'Mine  drainage, 
•Stream  pollution,  'Path  of  pollutants,  'Biotrans- 
formation, 'Mercury,  'Aerobic  bacteria,  Biochem- 
istry, Biodegradation,  Bacteria,  Degradation, 
Heavy  metals,  Trace  elements,  Organic  com- 
pounds, Pollutants,  Metabolism,  Italy,  Detoxifica- 
tion. 

One  hundred  six  strains  of  aerobic  bacteria  were 
isolated  from  the  Fiora  River  which  drains  an  area 
of  cinnabar  deposits  in  southern  Tuscany,  Italy. 
Thirty-seven  of  the  strains  grew  on  an  agar 
medium  containing  10  micrograms/ml  Hg  (as 
HgC12)  with  all  of  these  strains  producing  elemen- 
tal mercury.  Seven  of  the  37  strains  also  degraded 
methylmercury.  None  of  106  sensitive  and  resistant 
strains  produced  detectable  monomethylmercury, 
although  15  strains  produced  a  benzene-soluble 
mercury  species.  Two  strains  of  alkylmercury 
(methyl,  ethyl  and  phenylmercury)  degrading  bac- 
teria were  tested  for  the  ability  to  degrade  several 
other  analogous  organometals  and  organic  com- 
pounds, but  no  activity  was  detected  toward  these 
compounds.  Mercury  methylation  is  not  a  mecha- 
nism of  Hg  resistance  in  aerobic  bacteria  from  this 
environment.  Growth  of  bacteria  on  the  agar 
medium  containing  10  micrograms/ml  HgC12  was 
diagnostic  for  Hg  detoxification  based  on  reduc- 
tion. (Author's  abstract) 
W89-11665 

HYDROLOGY  AND  WATER  QUALITY  AS- 
PECTS OF  RHINE  BANK  GROUNDWATER  IN 
THE  NETHERLANDS. 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-11683 


KINETICS  OF  THE  UPTAKE  OF  14C-LA- 
BELED  CHLORINATED  BENZENES  FROM 
SOIL  BY  PLANTS. 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Oekologische  Chemie. 
E.  Topp,  I.  Scheunert,  and  F.  Korte. 
Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  17,  No.  2,  p  157-166,  April  1989.  7 
tab,  16  ref. 

Descriptors:  'Soil-water-plant  relationships,  'Path 
of  pollutants,  'Bioaccumulation,  'Chlorinated  ben- 
zenes, 'Radioactive  tracers,  *Soil  contamination, 
Barley,  Cress,  Lysimeters. 

( 1 4C)Benzene,  (1 4C)  1 ,2,4-trichlorobenzene, 

( 1 4C)pentachlorobenzene,  and 

(14C)hexachlorobenzene  were  applied  to  soils  in 
outdoor  lysimeters  to  a  10-cm  depth  (2mgAg  dry 
soil);  barley  and  cress  plants  were  grown  for  one 
vegetation  period  and  analyzed  after  varying  time 
intervals.  The  bioaccumulation  factors  (concentra- 
tion of  radioactive  substances  in  plants  divided  by 
that  in  soils)  of  barley  were  higher  than  those  of 
cress,  except  for  hexachlorobenzene.  In  barley, 
bioaccumulation  factors  increased  with  decreasing 
chlorine  content  of  the  molecules,  except  for  ben- 
zene, whereas  in  cress  hexachlorobenzene  exhibit- 
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ed  the  highest  bioaccumulation  factor.  The  conver- 
sion ratios  of  chlorinated  benzenes  (percentage  of 
conversion  products  based  on  total  radioactivity  in 
plants)  were  negatively  correlated  to  the  chlorine 
content  of  the  molecules  and,  in  barley,  positively 
correlated  with  time.  In  general,  they  were  higher 
in  barley  than  in  cress.  The  concentration  of  radio- 
active substances  in  the  plants,  as  well  as  bioaccu- 
mulation factors,  decreases  with  time,  except  for  a 
slight  increase  in  benzene-derived  residues  in 
barley  after  125  days.  This  effect  is  due  to  growth 
dilution.  The  percentage  of  radioactivity  in  barley 
seeds,  based  on  that  in  the  whole  plant,  was  nega- 
tively correlated  to  the  chlorine  content  of  the 
molecule.  (Author's  abstract) 
W89- 11729 


REVIEW  OF  THE  SCHISTOSOMIASIS  RISK 
IN  SOUTH  AFRICAN  DAMS, 

Research  Inst,  for  Diseases  in  a  Tropical  Environ- 
ment, Nelspruit  (South  Africa). 
For  primary  bibliographic   entry   see   Field   6G 
W89-11749 


SOLUTE  TRANSPORT  IN  POROUS  MEDIA 
WITH  SOLID-LIQUID  MASS  TRANSFER  LIM- 
ITATIONS: APPLICATION  TO  ION  EX- 
CHANGE. 

SEPAREX,  Champigneulles  (France). 

R.  M.  Nicoud,  and  D.  Schweich. 

Water  Resources  Research  WRERAO,  Vol.  25 

No.  6,  p  1071-1082,  June  1989.  4  fig,  2  tab,  39  ref,  2 

append. 

Descriptors:  *Fluid-solid  interactions,  *Solute 
transport,  *Path  of  pollutants,  *Ion  exchange, 
Model  studies,  Kinetics,  Mass  transfer,  Diffusion, 
Hydrologic  models,  Trace  levels,  Mathematical 
models. 

Pollutant  transport  is  governed  by  three  main 
mechanisms:  (1)  water  flow,  (2)  thermodynamic 
equilibrium  constraints  between  the  solid  and  the 
liquid  phases,  and  (3)  chemical  kinetics  and  mass 
transfer  kinetics  between  the  phases  or  different 
compartments  within  a  given  phase.  Basic  princi- 
ples are  presented  for  modeling  nonlinear  fluid- 
solid  interactions  controlled  by  mass  transfer.  As- 
suming that  exchange  equilibrium  can  be  described 
by  mass  action  laws,  it  is  shown  here  how  to 
properly  model  the  kinetic  process  with  external 
and  internal  diffusion  limitations  using  average 
concentrations  and  characteristic  diffusion  times. 
These  characteristic  diffusion  times  are  defined  as 
those  used  to  describe  linear  interactions,  whereas 
the  overall  process  is  nonlinear  due  to  the  equilibri- 
um constraints.  The  characteristic  times  are  ex- 
pressed in  terms  of  the  diffusion  coefficients,  char- 
acteristic dimensions  of  the  exchanging  aggregates, 
and  relevant  parameters  of  the  flow  regime.  These 
expressions  allow  one  to  extrapolate  laboratory 
measurements  to  field-scale  systems.  The  internal 
diffusion  time  is  shown  to  be  related  to  the  selec- 
tivity factor.  The  analysis  shows  that  externa]  dif- 
fusion prevails  in  most  situations,  and  especially  at 
trace  levels.  A  new  criterion  incorporating  the 
nonlinear  equilibrium  law  is  proposed  to  determine 
whether  the  rate-limiting  step  is  internal  or  exter- 
nal diffusion.  (Rochester-PTT) 
W89- 11751 


ATMOSPHERIC  SULFUR  DEPOSITION  1950- 
1985  INFERRED  FROM  SULFATE  IN 
GROUNDWATER. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

W.  D.  Robertson,  J.  A.  Cherry,  and  S.  L.  Schiff. 

Water  Resources  Research  WRERAO,  Vol    25 

No.  6,  p  1111-1123,  June  1989.  6  fig,  3  tab,  35  ref. 

Descriptors:  'Ontario,  *Acid  rain,  'Groundwater 
pollution,  'Sulfates,  'Water  pollution  sources, 
Tritium,  Radioactive  tracers,  Dating,  Evapotran- 
spiration,  Sudbury,  Smelters,  Path  of  pollutants, 
Pollutant  transport,  Sand  aquifers. 

Groundwater  sulfate  that  occurs  at  concentrations 
of  6-27  mg/L  in  a  shallow  water  table  sand  aquifer 
at  a  forested  site  100  km  east  of  Sudbury,  Ontario, 
was  used  to  deduce  the  trend  in  atmospheric  sulfur 


deposition  between  1950  and  1985.  The  simple 
geologic  nature  of  the  aquifer  made  feasible  this 
trend  reconstruction.  The  age  of  groundwater  that 
entered  the  aquifer  during  the  past  60  yr  was 
determined  with  unusual  accuracy  (  +  or-3  yr)  from 
tritium  analyses  and  flow  modeling.  Sulfur  isotopes 
and  mass  balances  indicate  that  the  sulfate  in  the 
groundwater  zone  is  of  atmospheric  origin  and  is 
not  derived  from  solid  phase  material  in  the  sedi- 
ments. Evapotranspiration  enriches  atmospheric 
sulfate  by  a  factor  of  about  three  as  it  enters  the 
aquifer.  Adsorption  of  sulfate  is  not  significant. 
Groundwater  sulfate  indicates  a  decrease  of  37% 
in  sulfur  deposition  at  the  site  between  a  maximum 
in  the  1960s  and  lower  values  observed  in  the 
1980s.  Most  of  this  decrease  is  attributed  to  the 
decrease  (about  80%)  to  lower  S02  emissions  from 
the  Sudbury  smelters.  These  emissions  are  now 
about  one  third  of  the  1960s  levels.  Further  major 
decreases  in  sulfur  deposition  at  this  site  can  be 
achieved  only  if  emissions  from  sources  distant 
from  Sudbury  are  lowered  also  because  Sudbury 
now  contributes  less  than  25%  of  total  sulfur  depo- 
sition. (Author's  abstract) 
W89-11754 


GENERALIZED  TWO-DIMENSIONAL  ANA- 
LYTICAL SOLUTION  FOR  HYDRODYNAMIC 
DISPERSION  IN  BOUNDED  MEDIA  WITH 
THE  FIRST-TYPE  BOUNDARY  CONDITION 
AT  THE  SOURCE, 

International  Technology  Corp.,  Monroeville,  PA 
V.  Batu. 

Water  Resources  Research  WRERAO,  Vol  25 
No.  6,  p  1125-1132,  June  1989.  4  fig,  1  tab,  18  ref 

Descriptors:  'Groundwater  movement,  'Ground- 
water pollution,  'Solute  transport,  'Path  of  pollut- 
ants, 'Porous  media,  'Model  studies,  Mathematical 
equations,  Strip  sources,  Rivers,  Canals,  Mathe- 
matical studies,  Hydrodynamics,  Dispersion,  Math- 
ematical models,  Hydraulic  models. 

A  generalized  two-dimensional  analytical  solution 
is  developed  for  hydrodynamic  dispersion  in  a 
unidirectional-bounded  surface  and  subsurface 
media  flow  field  from  time-dependent  and  space- 
dependent  sources  with  the  first-type  boundary 
condition  at  the  source.  Longitudinal  and  trans- 
verse dispersion,  radioactive  decay,  and  linear  ad- 
sorption are  considered.  In  the  mathematical  analy- 
sis, Laplace  transform  and  Fourier  analysis  tech- 
niques are  used  simultaneously,  and  a  general  equa- 
tion, in  infinite  series  form,  for  the  unsteady-state 
concentration  distribution  are  obtained.  Solution 
for  a  single-strip  source  is  obtained  as  a  special  case 
from  the  general  solution.  The  equations  for  con- 
vective-dispersive  flux  components  also  are  de- 
rived. The  solution  obtained  by  Bruch  and  Street 
and  published  in  1967  for  a  symmetrically-located 
strip  source  is  shown  to  be  a  special  case  of  the 
solution.  Expressions  for  concentration  distribution 
and  convective-dispersive  flux  components  for  the 
steady-state  solute  transport  case  also  are  present- 
ed. The  results  are  compared  with  two  different 
finite  element  codes  with  a  good  agreement.  The 
results  of  this  model  may  be  used  for  solute  trans- 
port in  a  unidirectional  porous  media  flow  field 
and  in  rivers  and  canals  (with  some  additional 
assumptions).  The  solutions  also  can  be  used  for 
numerical  model  validation.  (Author's  abstract} 
W89-11755 


SYMMETRIC-MATRIX  TIME  INTEGRATION 
SCHEME  FOR  THE  EFFICIENT  SOLUTION 
OF  ADVECTION-DISPERSION  PROBLEMS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

H.  M.  Leismann,  and  E.  O.  Frind. 

Water  Resources  Research  WRERAO,  Vol.  25 

No.  6,  p  1133-1139,  June  1989.  6  fig,  1  tab,  5  ref. 

Descriptors:  'Groundwater  movement,  'Solute 
transport,  'Mathematical  analysis,  'Path  of  pollut- 
ants, 'Groundwater  pollution,  Advection-disper- 
sion  equation,  Precision,  Performance  evaluation. 
Algorithms,  Mathematical  equations. 

A  new  time  integration  scheme  for  the  time- 
marching  numerical  solution  of  the  advection-dis- 
persion  equation  is  formulated.  The  scheme  leads 


to  a  symmetric  positive-definite  coefficient  matrix 
that  can  be  solved  with  any  symmetric  matrix 
solver.  Matrix  symmetry  is  achieved  by  placing  the 
advective  term  in  the  old  time  level.  The  resulting 
numerical  errors  are  minimized  by  introduction  of 
an  artificial  diffusion  term  and  by  optimal  time 
weighting  of  all  terms  on  the  basis  of  a  Taylor 
expansion  of  the  governing  differential  equation. 
The  scheme  is  unconditionally  stable  and  effective- 
ly second-order  accurate,  giving  results  equivalent 
to  those  obtained  with  the  Crank-Nicolson  scheme. 
The  use  of  highly  efficient  symmetric  versions  of 
iterative  solution  techniques,  such  as  the  conjugate 
gradient  method,  in  the  solution  of  advection-dis- 
persion  problems  thus  becomes  possible.  Such 
techniques  can  provide  substantial  advantages  in 
the  case  of  grids  with  large  numbers  of  nodal 
points,  particularly  in  three  dimensions.  (Author's 
abstract) 
W89- 11756 


CONTAMINANT  TRANSPORT  AND  BIODE- 
GRADATION:  1.  A  NUMERICAL  MODEL  FOR 
REACTIVE  TRANSPORT  IN  POROUS  MEDIA. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

M.  A.  Celia,  J.  S.  Kindred,  and  I.  Herrera. 
Water  Resources  Research  WRERAO,  Vol    25 
No.  6,  p  1141-1148,  June  1989.  4  fig,  19  ref.  NSF 
Grant  86574 19-CES  and  MIT  Sloan  Foundation 
Grant  26950. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Model  studies,  'Groundwater  pollution, 
Biodegradation,  Numerical  models,  Model  studies, 
Solute  transport,  Reactive  transport,  Porous 
media,  Advection,  Diffusion,  Chemical  reactions, 
Algorithms. 

A  new  numerical  solution  procedure  is  presented 
for  simulation  of  reactive  transport  in  porous 
media.  The  new  procedure,  which  is  referred  to  as 
an  optimal  test  function  (OTF)  method,  is  formu- 
lated so  that  it  systematically  adapts  to  the  chang- 
ing character  of  the  governing  partial  differential 
equation.  Relative  importance  of  diffusion,  advec- 
tion, and  reaction  are  directly  incorporated  into 
the  numerical  approximation  by  judicious  choice 
of  the  test,  or  weight,  function  that  appears  in  the 
weak  form  of  the  equation.  Specific  algorithms  are 
presented  to  solve  a  general  class  of  nonlinear, 
multispecies  transport  equations.  This  includes  a 
variety  of  models  of  subsurface  contaminant  trans- 
port with  biodegradation.  (See  also  W89- 11758) 
(Author's  abstract) 
W89- 11757 


CONTAMINANT  TRANSPORT  AND  BIODE- 
GRADATION: 2.  CONCEPTUAL  MODEL  AND 
TEST  SIMULATIONS. 

Golder  Associates,  Inc.,  Redmond,  WA. 

J.  S.  Kindred,  and  M.  A.  Celia. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  6,  p   1149-1159,  June   1989.  5  fig,  37  ref,  2 

append.  NSF  Grant  86574 19-CES  and  MIT  Sloan 

Foundation  Grant  26950. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Model  studies,  'Groundwater  pollution, 
•Biodegradation,  Nutrition,  Model  studies,  Solute 
transport,  Kinetics,  Reactive  transport,  Porous 
media,  Simulation. 

A  conceptual  model  of  subsurface  contaminant 
transport  with  biodegradation  incorporates  both 
aerobic  and  anaerobic  reactions,  with  several 
models  of  differing  complexity  presented  of  the 
anaerobic  case.  Nutrient  uptake  is  described  using 
Michaelis-Menten  expressions,  which  are  incorpo- 
rated into  a  multiple  nutrient  uptake  model.  Sever- 
al uptake  inhibition  factors  also  are  included  in  the 
model.  The  mathematical  model  that  results  takes 
the  form  of  a  series  of  reactive  transport  equations. 
These  equations  are  coupled  nonlinearly  through 
the  reaction  terms,  which  are  themselves  coupled 
to  growth  equations  for  subsurface  bacterial  popu- 
lations. Example  simulations  are  presented  for  a 
variety  of  cases  ranging  from  one-substrate,  one- 
population  aerobic  degradation  to  multisubstrate, 
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multipopulation  anaerobic  consortium  degradation. 
(See  also  W89-1 1757)  (Author's  abstract) 
W89-11758 

WETTING  FRONT  INSTABILITY:  1.  THEO- 
RETICAL DISCUSSION  AND  DIMENSIONAL 
ANALYSIS. 

New  York  State  Coll.  of  Agriculture  and  Lite 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 

For  primary  bibliographic  entry  see  Field  2Cj. 
W89- 11760 

WETTING  FRONT  INSTABILITY:  2.  EXPERI- 
MENTAL DETERMINATION  OF  RELATION- 
SHIPS BETWEEN  SYSTEM  PARAMETERS 
AND  TWO-DIMENSIONAL  UNSTABLE  FLOW 
FTELD  BEHAVIOR  IN  INITIALLY  DRY 
POROUS  MEDIA. 

New  York  State  Coll.  of  Agriculture  and  Lite 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 

For  primary  bibliographic  entry  see  Field  2U. 
W89- 11761 

ANALYTICAL  MODEL  OF  CONTAMINANT 
TRANSPORT  FROM  DIFFUSE  SOURCES  IN 
SATURATED  POROUS  MEDIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Adelaide  (Australia).  Div.  of  Water 

Resources. 

P.  J.  Dillon.  _    ,,  ,    „_ 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.   6,  p   1208-1218,  June   1989.    12  fig,  22  ref. 

Descriptors:  *Nonpoint  pollution  sources,  *Path  of 
pollutants,  'Model  studies,  "Solute  transport, 
•Groundwater  pollution,  DIV  AST  model,  Analyt- 
ical methods,  Groundwater  movement,  Compari- 
son studies,  Performance  evaluation,  Numerical 
analysis,  Australia,  Aquifers. 

An  analytical  two-dimensional  model  of  solute 
transport  along  a  vertical  cross  section  of  an  aqui- 
fer is  described.  The  model,  named  DIV  AST,  for 
diffuse-source  vertical  analytical  solute  transport, 
extends  analytical  methods  to  two-dimensional  dis- 
persive solute  transport  in  a  two-dimensional  flow 
field,  which  until  now  has  been  the  exclusive  prov- 
ince of  numerical  models.  This  avoids  the  very 
significant  problems  of  numerical  instability  and 
numerical  dispersion  facing  the  application  of  nu- 
merical transport  at  a  regional  scale.  Furthermore, 
the  model  is  simple  and  very  fast.  A  novel  feature 
is  the  segregation  of  longitudinal  and  transverse 
transport  components.  The  model  is  intended  for 
preliminary  evaluation  of  groundwater  quality  on  a 
regional  scale  in  areas  subject  to  diffuse  sources  of 
contamination.  It  gives  vertical  resolution  of  con- 
taminant concentrations  through  the  aquifer  thick- 
ness. Results  compare  favorably  with  finite  ele- 
ment model  results  for  a  case  involving  a  strip 
source  of  contaminants.  DIV  AST  has  been  useful 
in  predicting  the  impact  of  diffuse-source  nitrate 
contamination  on  groundwater  quality  in  the 
Lower  South  East  of  Australia.  (Author's  abstract) 
W89-11762 


METHODS  FOR  DETERMINING  TRANS- 
VERSE DISPERSION  COEFFICIENTS  OF 
POROUS  MEDIA  IN  LABORATORY  COLUMN 
EXPERIMENTS. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-11766 

SOLUTE  ADVECTION  IN  STRATIFIED  FOR- 
MATIONS. 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-11769 

NATURAL  AND  ANTHROPOGENIC  COMPO- 
NENTS IN  BULK  PRECIPITATION  AT  BLIDO 
(ARCHIPELAGO  OF  STOCKHOLM). 

Stockholm  Univ.  (Sweden).  Dept.  of  Geology. 


K.  Bostrom,  B.  Bostrom,  and  P.  Andersson. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  6,  p  1291-1301,  June  1989.  9  fig,  7  tab,  45  ref. 

Descriptors:  *Air  pollution,  *Sweden,  *Path  of 
pollutants,  *Water  pollution  sources,  ♦Precipita- 
tion, "Cycling  nutrients,  Stockholm  Archipelago, 
Blido  Island,  Phosphorus,  Potassium,  Manganese, 
Barium,  Calcium,  Magnesium,  Silicon,  Titanium, 
Sulfur,  Zinc,  Sodium,  Aluminum,  Strontium,  Acid 
rain,  Seasonal  variation,  Biogeochemistry,  Hydro- 
logic  models. 

Analyses  of  37  precipitation  samples  obtained  at 
Blido,  an  island  in  the  Stockholm  archipelago, 
collected  in  the  period  1984-1987  reveal  distinct 
seasonal  variations.  Particularly,  P  and  K,  as  well 
as  Mn,  Ba,  Ca,  and  Mg,  are  enriched  in  rain  during 
the  early  growth  season,  whereas  Na  is  enriched  in 
rains  near  the  end  of  the  year  due  to  storm  activity 
at  sea.  Semiconservative  mixing  models  involving 
(SW),  plant  matter  (PLM),  terrigenous  matter 
(TM),  and  coal  emissions  (CEM)  suggest  that 
PLM  supplies  99-20%  of  the  P,  K,  Mn,  Ba,  Ca,  Sr, 
and  Mg,  SW  explains  99-35%  of  Na  and  Mg,  and 
TM  the  major  fraction  of  Al,  Fe,  Ti,  and  Si. 
However,  90-65%  of  S  and  Zn  are  in  excesses 
compared  to  the  models;  probably  these  elements 
arrive  in  anthropogenic  phases.  These  mixing 
models  explain  the  complex  sources  of  ram  compo- 
nents better  than  conventional  enrichment  factors. 
The  results  appear  representative  for  Northern 
Europe,  but  other  areas  of  the  world  probably 
show  different  input  ratios  of  PLM,  SW,  TM,  and 
CEM.  (Author's  abstract) 
W89-11770 

PREDICTION  OF  PHOSPHATE  TRANSPORT 
IN  SMALL  COLUMNS  WITH  AN  APPROXI- 
MATE SORPTION  KINETICS  MODEL. 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Plant  Nutrition. 

S  van  der  Zee,  F.  Leus,  and  M.  Louer. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  6,  p  1353-1365,  June  1989.  6  fig,  3  tab,  49  ref. 

Descriptors:  "Phosphates,  "Soil  contamination, 
"Water  pollution  sources,  "Path  of  pollutants, 
"Solute  transport,  Adsorption,  Diffusion  precipita- 
tion, Hydrogen  ion  concentration,  Mathematical 
models,  Hydrologic  models,  Mathematical  equa- 
tions, Prediction,  Chemical  reactions. 


The  reaction  of  phosphate  (P)  with  soil  is  de- 
scribed with  two  processes:  adsorption  and  diffu- 
sion precipitation.  In  the  case  of  small  pH  vari- 
ations in  the  acid  range  (pH  4.5-6.5),  P  adsorption 
may  be  described  with  a  Langmuir  equilibrium  or 
Langmuir  kinetics  equation.  The  diffusion-precipi- 
tation  process   is   described   with   an   expression 
taking  the  effects  of  P  concentration  and  reaction 
time  into  account.  This  description  is  based  on  the 
unreacted  shrinking  core  model,  where  the  metal 
oxides  are  converted  into  metal  phosphates,  and 
these  two  phases  are  separated  by  a  sharp  interface 
inside  the  particles.  For  an  evaluation  of  the  pre- 
dictive capabilities  of  the  sorption  model,  P  trans- 
port in  small  columns  is  predicted,  using  independ- 
ently assessed  sorption  and  transport  parameters. 
These  predictions  are  compared  to  experimental 
data.  The  predicted  P  breakthrough  curves  agree 
well  overall  with  the  experimental  results  obtained 
by  percolation  of  a  pulse  of  a  P  solution.  The  mam 
difference    between    predicted    and    experimental 
breakthrough  is  observed  in  the  sorption  stage  of 
the  pulse  with  a  feed  concentration  (c  sub  0)  of  0.2 
mole  P/cu  m.  After  initial  breakthrough,  the  corre- 
spondence between  the  prediction  and  the  data  is 
good  for  triplicated  experiments  at  c  sub  0  =  0.2 
mole/cu  m.  At  high  feed  concentrations  (c  sub  0 
=  3  mole/cu  m)  only  small  differences  between 
prediction  and  experiment  are  observed  in  the  de- 
sorption  stage  of  the  concentration  pulse.  For  ex- 
periments involving  a  first  pulse  at  c  sub  0  =  3 
mole/cu  m,  followed  by  two  pulses  at  c  sub  0  = 
0  2  mole/cu  m  the  same  agreement  of  numerical 
and  experimental  breakthrough  curves  is  found  as 
for  the  experiments  involving  only  one  pulse.  Be- 
cause P  transport  involving  both  sorption  and  de- 
sorption  stages  was  modeled  reasonably  for  two 
different  concentrations,  it  is  concluded  that  the  P 
sorption  model  accurately  describes  the  reactions 
of  P  with  soil.  (Author's  abstract) 


W89-11775 

ACIDIFICATION  OF  NATTVE  BROOK  TROUT 
STREAMS  IN  VIRGINIA. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

J.  R.  Webb,  B.  J.  Cosby,  J.  N.  Galloway,  and  G. 
M.  Hornberger. 

Water  Resources  Research  WRERAO,  Vol.  25, 
No.  6,  p  1367-1377,  June  1989.  8  fig,  3  tab,  62  ref. 
Federal  Aid  in  Fish  Restoration  Act  (PL8 1-681) 
Project  F-72-R-1. 

Descriptors:  "Acid  rain  effects,  "Virginia,  "Trout, 
•Acidic  water,  "Aquatic  habitats,  Appalachian 
Mountains,  Alkalinity,  Sulfates,  Acid  rain,  Model 
studies,  Prediction,  Cations,  Spawning,  Fisheries. 

A  survey  of  344  streams  in  the  Appalachian  Moun- 
tain region  of  Virginia  that  support  reproducing 
populations  of  native  brook  trout  (Salvelinus  fon- 
tinalis)  was  conducted  in  the  spring  of  1987.The 
surveyed  streams  represent  about  76%  of  the  iden- 
tified trout  streams  in  the  region.  Relative  to  com- 
monly  applied   sensitivity   criteria,    93%    of  the 
streams  are  sensitive  (alkalinity  200  microequiva- 
lents/L  or  less),  49%  of  the  streams  are  extremely 
sensitive  (alkalinity  50  microequivalents/L  or  less) 
and  10%  of  the  streams  are  currently  acidic  (alka- 
linity zero  or  less).  Sulfate  is  the  dominant  anion  in 
the  streams,  but  all  catchments  associated  with  the 
streams  are  retaining  significant  amounts  of  atmos- 
pherically deposited  sulfur  (median  retention  = 
68%).  Estimates  of  past  and  potential  future  acidifi- 
cation were  obtained  using  a  simple  linear  model 
relating  changes  in  concentrations  of  base  cations 
to  changes  in  concentrations  of  sulfate.   Sulfate 
concentration  changes  were  determined  as  the  dif- 
ference between  currently  observed  concentrations 
and  estimated  past  and  future  steady-state  concen- 
trations. Changes  in  concentrations  of  base  cations 
were  calculated,  assuming  base  cation  increase  fac- 
tors equal  to  0.4  and  0.8  times  the  sulfate  increase. 
The  median  historical  alkalinity  loss  for  the  sam- 
pled population  is  estimated  as  29  and  9  microequi- 
valent/L  for  the  assumed  to  factors,  with  3%  and 
0%  of  the  streams  estimated  to  have  had  historical 
alkalinities  less  than  0.0  microequivalent/L.  The 
median  future  alkalinity  loss  is  estimated  as  90  and 
30  microequivalent/L  for  the  two  assumed  factors, 
with  88%  and  32%  of  the  streams  estimated  to 
have  future  alkalinities  less  than  0  microequiva- 
lent/L.  (Author's  abstract) 
W89- 11776 


EVALUATION  OF  METHODS  FOR  THE  ESTI- 
MATION OF  TRIBUTARY  MASS  LOADS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

S.  D.  Preston,  V.  J.  Bierman,  and  S.  E.  Silhman. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  6,  p  1379-1389,  June  1989.  10  fig,  5  tab,  20  ref. 

Descriptors:  "Path  of  pollutants,  "Water  pollution 
sources,  "Michigan,  "Pollution  load,  "Mathemati- 
cal studies,  "Sampling,  "Annual  runoff,  Monte 
Carlo  method,  Flow  rates,  Heavy  metals,  Poly- 
chlorinated  biphenyls,  Nutrients,  Saginaw  River, 
Grand  River,  Performance  evaluation,  Hydro- 
graphs,  Errors,  Tributaries. 

Tributary  loading  estimation  methods  were  evalu- 
ated by  conducting  retrospective  studies  with  com- 
prehensive sets  of  field  data  from  the  Grand  and 
Saginaw  Rivers,  Michigan,  for  flow  rates,  nutri- 
ents, heavy  metals,  and  polychlorinated  biphenyls. 
Three  broad  classes  of  loading  estimation  methods 
were  investigated:  simple  averaging  methods,  ratio 
estimation  methods,  and  regression  methods.  Esti- 
mators were  evaluated  using  Monte  Carlo  sam- 
pling studies  in  which  random  subsamples  of  com- 
plete loading  records  were  used  to  estimate  annual 
loadings.  These  estimates  were  then  compared  to 
'true'  loadings  determined  by  calculations  using  the 
entire  record.  No  group  of  estimators  was  superior 
for  all  test  cases  considered.  However,  individual 
estimation  approaches  within  each  group  often 
provided  low  error  estimates.  Results  were  incon- 
sistent among  test  cases  and  these  inconsistencies 
appeared  to  be  related  to  specific  test  case  charac- 
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tenstics  such  as  the  strength  and  form  of  the  flow- 
concentration  relationship  and  the  nature  of  the 
annual  hydrograph.  Ratio  estimators  appeared  to 
be  more  robust  to  sources  of  bias  than  other  esti- 
mation approaches.  (Author's  abstract) 
W89- 11777 


EVALUATION  OF  MATHEMATICAL 

MODELS  OF  THE  TRANSPORT  OF  BIOLOGI- 
CALLY REACTING  SOLUTES  IN  SATURATED 
SOILS  AND  AQUIFERS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept  of 
Agronomy.  r 

P.  Baveye,  and  A.  Valocchi. 
Water  Resources  Research  WRERAO  Vol  25 
Nr'  6/  P  1413-1421,  June  1989.  4  fig,  1  tab,  39  ref! 
Illinois  Water  Resources  Center  Grants  S-109-ILL 
and  S-111-ILL  and  Illinois  Hazardous  Waste  Re- 
search and  Information  Center  Grant  88026. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Groundwater  pollution,  'Solute  transport 
Bacteria,  *Model  studies,  *Biodegradation,  Inter- 
stices, Colony  geometry,  Biofilms,  Microcolonies 
Theory,  Mathematical  models,  Mathematical  equa- 
tions, Microenvironment. 

Three  different  conceptual  frameworks  have  been 
adopted  in  the  past  for  the  development  of  mathe- 
matical models  of  bacterial  growth  and  biological- 
ly reacting  solute  transport  in  saturated  porous 
media.  Two  schools  of  thought  are  based  on  as- 
suming that  the  pore-scale  geometrical  configura- 
tion of  the  attached  bacteria  consists  of  biofilms  or 
microcolonies;  a  third  school  of  thought  represents 
that  traditional  approach,  where  pore-scale  proc- 
esses are  neglected  and  the  bacteria  are  assumed  to 
respond  to  the  macroscopic  bulk  fluid  substrate 
concentration.  On  the  basis  of  a  schematic  block 
diagram  representation  of  a  saturated  porous 
medium  hosting  a  microbial  population,  it  is  shown 
that  these  frameworks  share  a  common  theoretical 
foundation,  and  that  they  differ  only  by  the  choice 
of  particular  constitutive  equations  for  several 
transfer  parameters.  Using  one  possible  option  in 
this  respect,  a  mathematical  model  is  derived  that 
involves  no  unwarranted  assumption  about  the  dis- 
tribution of  the  microorganisms  in  the  pore  space 
The  governing  equations  of  this  model  are  funda- 

?C?tlJiy,ldentical  to  (1)  those  obtained  earlier  by 
r.  J.  Molz  and  associates  using  the  concept  of  the 
rmcrocolony  and  (2)  those  that  would  result  from 
adopting  a  simple  form  of  biofilm  model  to  de- 
scribe bacterial  growth  in  the  pore  space.  Whether 
the  'strictly  macroscopic',  'microcolony',  or  'bio- 
tilm  model  is  chosen  has  important  practical  con- 
sequences. The  strictly  macroscopic  model  has  the 
advantage  that  it  does  not  require  any  assumption 
to  be  made  about  the  microscopic  scale  of  the 
bacteria,  it  does  involve  a  macroscopic  variable,  S 
sub  im  (macroscopic  intrinsic  concentration  of  the 
growth-limiting  substrate  in  the  immobile  water) 
that  cannot  be  evaluated  experimentally.  Measured 
values  of  S  sub  im  are  not  required  to  fit  the  model, 
would  be  needed  for  direct  evaluation  of  the  inter- 
phase transfer  coefficient.  (Rochester-PTT) 


tivity  <  10  microSiemens  /cm  and  receive  precipi- 
tation with  volume-weighted  mean  pH  >  4  8 
Based  on  observations  from  these  areas,  it  is  con- 
cluded that  background  sulfate  concentrations 
were  probably  no  more  than  10  to  15  ueq/L  for 
areas  of  Norway  and  the  United  States  containing 
lakes  with  low  concentrations  of  base  cations  For 
southern  Norway  and  the  northeastern  US 
present  lake-water  sulfate  concentrations  represent 
an  increase  of  7  to  10  fold  above  these  estimated 
background  values.  (Author's  abstract) 
W89-11785 


ESTIMATED    BACKGROUND    CONCENTRA- 
TIONS OF  SULFATE  IN  DILUTE  LAKES 

Western  Washington  Univ.,  Bellingham.  Inst,  for 
Watershed  Studies. 

D.  F.  Brakke,  A.  Henriksen,  and  S.  A.  Norton. 
Water  Resources  Bulletin  WARBAQ,  Vol  25  No 
2,  p  247-253,  April  1989.  2  fig,  1  tab,  52  ref.  EPA 
Contract  CR-810652-01-2. 

Descriptors:  *Acid  rain,  •Sulfates,  'Lakes,  'Path 
of  pollutants,  'United  States,  'Norway,  Calcium 
Magnesium,  Hydrogen  ion  concentration,  Chemi- 
cal analysis. 

Lake  water  sulfate  values  were  examined  for  two 
areas  in  western  Norway  and  the  western  United 
Mates  presently  receiving  low  levels  of  sulfate  in 
atmospheric  deposition.  Data  from  these  areas 
were  used  to  estimate  background  concentrations 
of  sulfate  in  lakes  found  in  areas  currently  receiv- 
ing acidic  deposition.  The  two  areas  contain  dilute 
lakes  with  concentrations  of  sea-salt  corrected  Ca 
+  Mg  <  50  microequivalents  (ueq)/L  or  conduc- 


INTERPLAY    BETWEEN    PARAMETER    UN- 
CERTAINTY   AND    MODEL    AGGREGATION 

LRROR, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
J.  J.  Warwick. 

Water  Resources  Bulletin  WARBAQ,  Vol  25  No 
2,  p  275-283,   April    1989.   5   fig,    1   tab,'  13  ref.' 

Descriptors:     'Water    quality,     'Model    studies, 
fcrror   analysis,    'Parametric   hydrology,   Monte 
Carlo  method,  Mathematical  studies. 

Modeling  error  can   be  divided   into  two  basic 
components:  use  of  an  incorrect  model,  and  input 
parameter  uncertainty.  Incorrect  model  usage  can 
be  further  subdivided  into  inappropriate  model  se- 
lection and  inherent  modeling  error  due  to  process 
aggregation.  Total  modeling  error  is  a  culmination 
of  these  various  modeling  error  components,  with 
overall  optimization  requiring  reductions  in  all   A 
technique,  utilizing  Monte  Carlo  analysis,  was  em- 
ployed to  investigate  the  relative  importance  of 
input  parameter  uncertainty  versus  process  aggre- 
gation error  in  mathematical  models  used  for  water 
quality    simulation.    An    expanded    form    of   the 
Streeter-Phelps   dissolved    oxygen    equation    was 
used  to  demonstrate  the  application  of  this  tech- 
nique. A  variety  of  scenarios  were  analyzed  to 
illustrate  the  relative  obfuscation  of  each  modeling 
error  component.  Under  certain  circumstances  an 
aggregated  model  performs  better  than  a  more 
complex  model,  which  perfectly  simulates  the  real 
system.    Alternately,    process    aggregation    error 
dominates  total  modeling  error  for  other  situations. 
The  ability  to  differentiate  modeling  error  impact 
is  a  function  of  the  desired  or  imposed  model 
performance  level  (accuracy  tolerance).  (Author's 
abstract) 
W89- 11788 


P.R.^2!PWATER  CONTAMINATION  BY  NE- 
MATICIDES:  INFLUENCE  OF  RECHARGE 
TIMING  UNDER  PINEAPPLE  CROP 

Hawau   Univ.   at   Manoa,   Honolulu.    Water   Re- 
sources Research  Center. 
D.  S.  Oki,  and  T.  W.  Giambelluca. 
Water  Resources  Bulletin  WARBAQ,  Vol  25  No 
2,   p  285-294,   April    1989.   8   fig,   4  tab,   28'  ref 

Descriptors:  'Pesticides,  'Path  of  pollutants, 
Water  pollution  sources,  'Hawaii,  'Groundwater 

pollution,  'Nematicides,  'Groundwater  recharge 
Pineapples,     Fate     of    pollutants,     Agricultural 

chemicals,  Path  of  pollutants,  Organic  compounds 

Dibromochloropropane,  Dibromoethane,  Trichlor- 

opropane,  Soil  contamination. 

Toxic  organic  compounds,  such  as  l,2-dibromo-3- 
chloropropane  (DBCP),  1,2-dibromoethane 
(fc.DB),  and  1,2,3-tnchloropropane  (TCP),  that  are 
associated  with  pineapple  cultivation  in  Hawaii 
have  been  discovered  in  drinking  water  wells  on 
Oanu.  In  order  to  reach  and  contaminate  the  Pearl 
Harbor  aquifer,  pesticides  must  be  transported 
quickly  downward  away  from  the  soil  surface 
prior  to  complete  volatilization,  degradation  or 
adsorption  of  residuals.  A  study  assessed  the  role 
of  pesticide  application  timing  relative  to  subse- 
quent rainfall-induced  recharge  events  in  determin- 
ing the  amount  and  extent  of  chemical  leaching 
from  the  soil.  A  water  balance  model  for  a  pineap- 
ple crop  was  developed  to  estimate  the  time  series 
ot  recharge  from  two  fields  for  which  soil  contami- 
nation profiles  were  available.  In  general,  the 
amounts  of  DBCP,  EDB,  and  TCP  found  in  the 
soil  profiles  of  the  two  field  are  consistent  with 
expectations  of  leaching  based  on  an  analysis  of  the 


recharge  time  series.  The  results  indicate  that  re- 
charge during  and  immediately  following  the  ap- 
plication of  pesticides  is  important  in  determining 
whether  groundwater  contamination  will  result 
(Author's  abstract) 
W89- 11789 


OPTIMAL  ESTIMATION  OF  CONTAMINANT 
TRANSPORT  IN  GROUND  WATER 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

Y.-S.  Yu,  M.  Heidari,  and  W.  Guang-Te. 

Water  Resources  Bulletin  WARBAQ  Vol  25  No 

2,  p  295-300,   April    1989.   3   fig,    1   tab,'  18  ref 

Descriptors: 'Solute  transport,  'Groundwater  pol- 
hition,  'Path  of  pollutants,  'Mathematical  studies, 
Finite  element  method,  Finite  difference  methods, 
Model  studies,  Groundwater  movement,  Kalman 
filter  method. 

Finite  element  and  finite  difference  representation 
of  the  convective-dispersive  equation  have  been 
widely  used  m  determining  contaminant  transport 
in  groundwater.  Due  to  inherent  uncertainties  of 
the  transport  process,  those  representations  are  in- 
exact and  contain  errors.  Errors  in  field  measure- 
ments are  unavoidable.  By  combining  a  numerical 
model,  a  measurement  equation,  and  the  Kalman 
filter,  optimal  estimates  of  the  state  variable  (con- 
taminant concentration)  can  be  obtained  The 
Kalman  filter  algorithm  is  described  and  a  numeri- 
cal example  of  contaminant  transport  in  a  two- 
dimensional  groundwater  flow  is  given.  The  results 
show  significant  improvement  in  the  estimated 
concentration  distribution  by  using  the  filtering 
technique  compared  to  the  analytical  and  finite 
element  solution.  (Author's  abstract) 
W89- 11790 


LONGITUDINAL  DISPERSION  IN  RIVERS-  A 
DEAD-ZONE  MODEL  SOLUTION. 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

Y.-S.  Yu,  and  L.  Wenzhi. 

Water  Resources  Bulletin  WARBAQ,  Vol  25  No 
2,   p   319-325,  April    1989.   4  fig,    1   tab,'  25*  ref 

Descriptors:  'Path  of  pollutants,  'Flow  profiles 
•River  flow,  'Model  studies,  Mathematical  equa- 
tions, Tracers,  Mathematical  studies,  Mississippi 
Kiver,  Saline  River,  Missouri  River. 

The  longitudinal  dispersion  of  tracer  material  in 
rivers  was  simulated  by  a  dead-zone  model  that 
involves  two  coupled  differential  equations.  For  an 
instantaneous  injection  of  tracer  material,  the  prob- 
lem was  solved  by  the  Laplace  transform  and 
numerical  inversion  to  obtain  the  time-concentra- 
tion curve  at  any  sampling  station.  The  optimal 
values  of  the  model  parameters  were  estimated 
from  field  measurements.  Applications  of  the 
model  to  the  Missouri,  the  Mississippi,  and  the 
Saline  Rivers  generally  show  that  the  model  repro- 
duces the  longitudinal  dispersion  characteristics  in 
natural  streams  with  sufficient  accuracy.  (Author's 
abstract) 
W89- 11793 


DEVELOPMENT  OF  A  BACTERIAL  TRANS- 
PORT MODEL  FOR  COARSE  SOILS. 

Bioreclamation  Assessments  Group,  Fort  Collins, 

T.  C.  Peterson,  and  R.  C.  Ward. 

Water  Resources  Bulletin  WARBAQ,  Vol  25  No 

2,   p  349-357,  April    1989.   3   fig,    1   tab,  48  ref' 

Descriptors:  'Path  of  pollutants,  'Bacteria 
Model  studies,  'Soil  contamination,  Mathematical 
equations,  Hydraulic  conductivity,  Monte  Carlo 
method,  Simulation  analysis,  Clays,  Soil  water, 
Water  temperature. 

A  bacterial  transport  model,  developed  to  analyze 
bacterial  translocation  in  coarse-grained  soils,  is 
presented.  The  complex  governing  equation  is  pre- 
sented first,  followed  by  analyses  of  each  of  the 
major  processes  influencing  bacterial  transport. 
These  analyses  suggest  simplification  of  the  gov- 
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erning  equation  is  feasible  when  input  data  on 
specific  processes  are  limited  or  unavailable. 
Model  parameters,  including  bacterial  die-off,  bac- 
terial distribution,  input  bacterial  concentrations, 
and  saturated  hydraulic  conductivity,  were  ran- 
domly generated  using  a  procedure  known  to 
produce  either  a  normal  or  log-normal  distribution 
of  random  numbers.  Monte  Carlo  simulations  were 
completed  and  the  resulting  output  was  used  to 
generate  cumulative  frequency  distributions  show- 
ing the  probability  of  bacterial  transport  beyond 
various  soil  depths.  Results  from  these  simulations 
indicate  that  bacteria  have  a  high  probability  of 
traveling  through  coarse-grained  soils  when  low 
clay  content  and  soil  water  temperatures  limit  bac- 
terial retention  and  die-off.  (Author's  abstract) 
W89-11797 


MANGANESE  OXIDATION  MODEL  FOR 
RIVERS, 

Geological  Survey,  Doraville,  GA. 
G.  W.  Hess,  B.  R.  Kim,  and  P.  J.  W.  Roberts. 
Water  Resourcess  Bulletin  WARBAQ,  Vol.  25, 
No.  2,  359-365,  April  1989.  5  fig,  2  tab,  21  ref. 

Descriptors:  'Water  chemistry,  'Manganese,  'Nat- 
ural waters,  'Path  of  pollutants,  Oxidation,  Model 
studies,  Dissolved  oxygen,  Biochemical  oxygen 
demand,  Hydrogen  ion  concentration,  Duck  River, 
Water  quality,  Tennessee,  Chattahoochee  River, 
Georgia,  Sediment  transport. 

The  presence  of  manganese  in  natural  waters  (> 
0  05  mg/L)  degrades  water  supply  quality.  A 
model  was  devised  to  predict  the  variation  of 
manganese  concentrations  in  river  water  released 
from  an  impoundment  with  the  distance  down- 
stream. The  model  is  one-dimensional  and  was 
calibrated  using  dissolved  oxygen,  biochemical 
oxygen  demand,  pH,  manganese,  and  hydraulic 
data  collected  in  the  Duck  River,  Tennessee.  The 
results  indicated  that  the  model  can  predict  manga- 
nese levels  under  various  conditions.  The  model 
was  then  applied  to  the  Chattahoochee  River, 
Georgia.  The  model  closely  predicted  dissolved 
manganese  concentrations  in  the  Chattahoochee 
River  at  similar  pH  conditions  to  those  observed  in 
the  Duck  River.  However,  there  was  some  dis- 
agreement between  the  model  predictions  and  the 
observed  data  obtained  at  low  pH  conditions  «7). 
These  discrepancies  may  be  due  to  inadequate  pH 
data,  precipitation  of  sediment  particles,  unsteady 
flow  conditions  in  the  Chattahoochee  River,  inac- 
curate rate  expressions  for  the  low  pH  conditions, 
or  their  combinations.  (Lantz-PTT) 
W89-11798 

CYCLIC  ORGANOCHLORIDES  IN  PLANK- 
TON FROM  THE  NORTH  SEA  IN  SPRING. 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 

chemie  und  Lebensmittelschemie. 

R.  Knickmeyer,  and  H.  Steinhart. 

Estuarine,   Coastal  and  Shelf  Science   ECSSD3, 

Vol.  28,  No.  2,  p  117-127,  February  1989.  6  fig,  40 

ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Path  of 
pollutants,  'Polychlorinated  biphenyls,  'Benzenes, 
•DDE,  'Coastal  waters,  'Plankton,  'North  Sea, 
Cyclic  compounds,  Organic  pesticides,  Lipids, 
Lindane,  Copepods. 

The  body  burden  of  five  cyclic  organochlorines  on 
the  basis  of  n-hexane  extractable  lipids  (sum  of  24 
PCB  congeners,  alpha-HCH,  beta-HCH,  HCB,  p'- 
DDE)  were  determined  in  the  North  Sea  plankton 
during  the  declining  spring  plankton  bloom.  The 
PCB  patterns  of  Calanus  finmarchicus  and  Temora 
longicornis  are  dominated  by  low  chlorinated  con- 
geners. Ingestion  of  suspended  matter  as  well  as 
geo-distribution  of  congeners  may  increase  the 
levels  of  higher  chlorinated  PCBs  in  Temora  longi- 
cornis. The  geographical  differences  in  concentra- 
tions of  the  sum  of  PCB  show  higher  concentra- 
tions at  the  British  Continental  coasts,  the  Dogger- 
bank  and  the  region  near  Bergen.  Maximum  con- 
centrations of  HCB  and  p.p'-DDE  were  found  at 
stations  on  the  Continental  Coast.  Humber, 
Thames,  Rhine,  Ems  as  well  as  the  region  near 
Bergen  are  sources  of  Lindane  pollution  in  the 
North  Sea.  The  increasing  alpha/beta-HCH  ratio 


running  from  south  to  north  in  the  North  Sea  may 
evidence  Lindane  degradation  or  isometrization  in 
the  marine  environment.  (Author's  abstract) 
W89-11807 

DIFFERENTIAL  UPTAKE  OF  ZINC,  COPPER, 
AND  LEAD  IN  TEXAS  CICHLID  (CICHLA- 
SOMA  CYANOGUTTATUM). 

Mexican    Inst,    of    Social    Security,    Monterrey. 

Northeast  Biological  Research  Unit. 

A.  Villegas-Navarro,  and  C.  M.  Villerreal- 

Trevino. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  5,  p  761-768, 

March  1989.  3  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Cichlid,  'Bioac- 
cumulation,  'Fish,  'Zinc,  'Copper,  'Lead,  Lakes, 
Rivers,  Tissue  analysis,  Stream  fisheries,  Heavy 
metals. 

Differential  uptake  of  Zn,  Cu,  and  Pb  by  the  Texas 
cichlid  (Cichlasoma  cyanguttatum)  and  differential 
accumulation  of  these  metals  between  muscle  vis- 
cera, gill  and  bone  were  determined.  These  metals 
were  selected  because  most  studies  on  heavy  metal 
concentrations  in   fishes  have   examined   one  or 
more  of  these  elements  and  because  they  are  found 
in  aquatic  environments  as  natural  and  industrial 
contaminants.  The  fish  species  was  chosen  on  the 
basis  of  its  relative  abundance  in  Nuevo   Leon 
State,  its  importance  as  a  sport  fish,  as  a  source  of 
food,  and  its  frequent  use  in  laboratory  studies. 
The  following  conclusions  were  postulated:   (1) 
differential  accumulation  of  Zn,  Cu,  and  Pb  in 
tissues  of  the  Texas  cichlid  was  found  to  take  place 
in  the  following  order:  bone  <  gill  <  viscera  < 
muscle,  (2)  differential  uptake  was  shown  by  the 
Texas  cichlid;  Zn  was  highly  taken  up  by  the  fish 
in  comparison  with  Cu  and  Pb,  (3)  a  notable  bioac- 
cumulation  of  all  studied  elements  was  shown. 
Although  the  study  cannot  specify  all  factors  de- 
termining the  fate  of  individual  metals  in  the  body, 
it  demonstrates  that  differential  accumulation  and 
differential  uptake  of  the  three  metals  examined  is 
vastly  different.  This  diversity  of  pathways  where- 
by the  organism  disposes  of  metals  is  important 
information  in  selecting  rational  therapy  for  metal 
intoxication.  (Miller-PTT) 
W89-11813 

VOLATILIZATION  OF  FLUORESCEIN  MER- 
CURIC ACETATE  BY  MARINE  BACTERIA 
FROM  MINAMATA  BAY. 

National   Inst,   for  Minamata  Disease,   Minamata 

(Japan).  Dept.  of  Basic  Medical  Science. 

K.  Nakamura. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  5,  p  785-790, 

March  1989.  2  fig,  1  tab,  16  ref. 

Descriptors:  'Biotransformation,  'Mercury,  'Min- 
amata Bay,  'Fate  of  pollutants,  'Path  of  pollutants, 
'Marine  bacteria,  Fluorescein  mercuric  acid,  Tol- 
erance, Human  diseases,  Sediment  contamination. 


Staphylococcus,  Pseudomonas,  Moraxella,  Vibrio, 
Enterobacter,  and  Flavobacterium.  The  volatiliza- 
tion of  FMA  was  observed  in  all  bacterial  genera 
tested.  The  results  suggest  that  bacteria  more  com- 
monly volatilize  FMA  rather  than  produce  precipi- 
tates. (Miller-PTT) 
W89-11815 


The  mechanism  of  resistance  to  flourescein  mercu- 
ric acetate  (FMA)  of  the  FMA-resistant  bacteria 
living  in  the  Minamata  Bay  is  determined.  Mina- 
mata Bay  has  been  heavily  polluted  by  mercury, 
which  has  caused  methylmercury  poisoning  in 
humans,  called  Minamata  disease.  Sediments  from 
the  Bay  still  contain  high  concentrations  of  mercu- 
ry The  percentage  of  mercury-resistant  bacteria  in 
the  total  bacterial  count  is  higher  in  these  sedi- 
ments than  in  those  of  other  marine  environments. 
FMA-pollution,  however,  has  not  been  reported.  It 
is  concluded  that  FMA-resistant  bacteria  transform 
both  FMA  and  mercury  chloride  into  vaporized 
metal  mercury  through  bacterial  volatilization.  It  is 
shown  that  FMA  is  very  likely  transformed  into 
fluorescein,  acetic  acid  and  Hg  through  the  volatil- 
ization. The  study  of  the  bacterial  volatilization  of 
FMA  by  322  FMA-resistant  strains  isolated  from 
Minamata  Bay  showed  that  all  strains  failed  to 
produce  mercury  precipitate  in  a  liquid  culture 
containing  5  microg/ml  of  FMA  within  48  hr. 
However,  of  322  strains,  144  (43.9%)  were  able  to 
volatilize  the  FMA  in  a  similar  liquid  culture 
within  48  hr.  These  strains  belong  to  the  following 
genera:  Bacillus,  Micrococcus,  Corynebactenum, 


METABOLISM  OF  POLYCYCLIC  AROMATIC 
HYDROCARBONS  IN  THE  AQUATIC  ENVI- 
RONMENT. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  341  p. 
Edited  by  Usha  Varanasi. 

Descriptors:  'Biotransformation,  'Hydrocarbons, 
•Fate  of  pollutants,  'Polycyclic  aromatic  hydro- 
carbons, 'Aquatic  environment,  'Biodegradation, 
Path  of  pollutants,  Microbial  degradation,  Bioac- 
cumulation,  Field  tests,  Toxicity,  Metabolism,  Ec- 
ological effects,  Carcinogens. 

During  the  past  decade,  knowledge  of  polycyclic 
aromatic  hydrocarbons  (PAH)  in  the  aquatic  envi- 
ronment has  advanced  substantially  to  encompass 
studies  of  bioavailability,  metabolism,  subsequent 
toxic  effects,  and  their  ecological  consequences.  In 
this  book,  recent  advances  in  the  areas  of  PAH 
biogeochemistry  and  bioaccumulation,  microbial 
degradation,  enzymes  of  activation  and  detoxica- 
tion,  metabolism  of  PAH,  and  laboratory  and  field 
studies  on  carcinogenic/toxic  effects,  are  present- 
ed Additionally,  important  similarities  and  differ- 
ences in  metabolism  of  PAH  by  aquatic  and  terres- 
trial organisms  are  discussed.  These  chapters  also 
illustrate  that  although  considerable  progress  has 
been  made  in  certain  areas  of  PAH  metabolism  in 
the  aquatic  environment,  the  field  is  relatively  un- 
explored and  many  exciting  possibilities  exist  for 
future  investigations.  (See  W89-11827  thru  W89- 
11836)  (Lantz-PTT) 
W89- 11826 


BIOAVAILABILITY  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  IN  THE  AQUATIC 
ENVIRONMENT. 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program.  . 
A.  E.  McElroy,  J.  W.  Farnngton,  and  J.  M.  Teal. 
IN:  Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  1-39,  14  fig,  9 
tab,  159  ref.  NOAA  Contract  83-ABD-00012. 

Descriptors:  'Bioavailability,  'Path  of  pollutants, 
'Hydrocarbons,  'Fate  of  pollutants,  'Polycyclic 
aromatic  hydrocarbons,  'Aquatic  environment, 
Bioaccumulation,  Water  pollution  sources,  Chemi- 
cal reactions,  Metabolism,  Aquatic  life. 

The  primary  goal  of  this  chapter  is  to  review  what 
is  known  about  the  bioavailability  of  polynuclear 
aromatic  hydrocarbons  or  polycyclic  aromatic  hy- 
drocarbons (PAH)  and  their  metabolites  in  the 
aquatic  environment.  Emphasis  will  be  placed  on 
the  physical/chemical,  biological,  and  environmen- 
tal factors  which  drive  these  processes.  Second, 
this  discussion  provides  a  rationale  for  why  it  is 
important  to  study  metabolism  when  considering 
the  fate  of  PAH  in  aquatic  systems.  The  chapter  is 
divided  into  three  main  sections.  The  first  intro- 
duces PAH,  their  sources,  transformations,  and 
sinks,  and  the  physical/chemical  factors  which  in- 
fluence their  cycling  in  the  environment.  The 
second  section  reviews  information  gathered  from 
field  studies  on  the  bioavailability  of  PAH  to 
aquatic  organisms.  Information  derived  from  labo- 
ratory investigations  on  processes  influencing  bioa- 
vailability is  discussed  in  the  third  section.  Due  to 
the  complexity  of  the  many  parameters  which  in- 
fluence the  fate  of  compounds  such  as  PAH  in  the 
environment,  studies  of  these  processes  in  the  field 
are  required  to  obtain  a  realistic  assessment  of  the 
environmental  fate  of  PAH.  For  the  same  reasons 
it  is  very  difficult  and  often  impossible  to  do  con- 
trolled experiments  in  the  field.  Therefore,  this 
study  focuses  on  field-collected  data  on  PAH  bioa- 
vailability, supplemented  with  discussions  and  in- 
formation derived  from  laboratory  studies.  (See 
also  W89-1 1826)  (Lantz-PTT) 
W89-U827 
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MICROBIAL  DEGRADATION  OF  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  (PAH)  IN 
THE  AQUATIC  ENVIRONMENT. 

National  Center  for  Toxicological  Research,  Jef- 
ferson, AR. 

C.  E.  Cerniglia,  and  M.  A.  Heitkamp. 
IN:  Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in   the  Aquatic   Environment.   CRC   Press 
Inc.,  Boca  Raton,  Florida.  1989.  p  41-68,  111  fig  3 
tab,  114  ref. 

Descriptors:  'Hydrocarbons,  'Microbial  degrada- 
tion, *Fate  of  pollutants,  'Biodegradation,  'Poly- 
cyclic aromatic  hydrocarbons,  'Aquatic  environ- 
ment, Organic  compounds,  Temperature,  Molecu- 
lar structure,  Chemical  reactions,  Sediment  con- 
tamination, Cycling  nutrients,  'Adaptation,  Air 
pollution.  Soil  contamination,  Water  pollution, 
Carcinogens,  Adsorption. 

Microorganisms  play  an  important  role  in  recy- 
cling of  elements  such  as  carbon,  nitrogen,  phos- 
phorus, oxygen,  and  sulfur  and  in  the  degradation 
of  organic  compounds  to  carbon  dioxide  and  water 
in  nature.   Microorganisms  have  adapted  to  the 
wide  array  of  natural  and  synthetic  organic  com- 
pounds emitted  into  the  environment  and  possess 
enzymes  that  utilize  some  of  these  compounds  as 
nutrients.  In  recent  years,  the  concern  about  the 
presence    of   polycyclic    aromatic    hydrocarbons 
(PAH)  in  air,  soil,  and  water  systems  has  increased, 
since  this  important  class  of  chemicals  is  carcino- 
genic   in   experimental    animals   and    a   potential 
health  risk  to  man.  PAH  are  mainly  formed  as 
products  from  the  combustion  of  fossil  fuels  and 
also   occur   as   natural   constituents   of  unaltered 
fossil  fuels.  Due  to  their  hydrophobic  properties 
and  limited  water  solubility,  PAH  tend  to  adsorb 
to  particulates  and  eventually  migrate  to  the  sedi- 
ments in  river,  lake,  estuarine,  and  marine  waters 
Lower  molecular  weight  PAH,  such  as  naphtha- 
lene and  its  alkylated  derivatives,  are  relatively 
water  soluble,  but  PAH  containing  three  or  more 
fused   benzene   rings,   due   to   their   hydrophobic 
nature,  are  bound  and  transported  by  fine  particles 
and  dissolved  organic  matter  in  aquatic  environ- 
ments. Although  PAH  may  undergo  volatilization, 
photodecomposition,    and    degradation    while    in 
open    waters,    most    sediment    deposition    occurs 
below  the  photolytic  zone,  and  the  primary  factor 
affecting  the  persistence  of  deposited  PAH  is  mi- 
crobial degradation.  To  date,  most  studies  have 
examined  the  biodegradation  of  naphthalene,  an- 
thracene,    phenanthrene,     benz(a)anthracene,    or 
benzo(a)pyrene.   Some  limited  data  are  available 
for   the   biodegradation   of  2-methylnaphthalene, 
dimethylbenz(a)anthracene,  pyrene,  fluorene,  and 
chrysene,   but   little   or   no   data   exist   for   other 
common  PAH  and  their  alkylated  derivatives.  Re- 
lationships have  been  shown  to  exist  between  the 
rate  of  PAH  biodegradation  in  aquatic  ecosystems 
and  the  chemical  structure  and  molecular  weight 
of  PAH,   microbial   adaptations   occurring   from 
chrome  exposure  to  PAH,  oxygen  tension,  redox 
potential,  and  temperature.  The  effects  of  these 
factors  on  PAH  biodegradation  in  aquatic  ecosys- 
tems are  reviewed  in  this  paper.  (See  also  W89- 
I1826)(Lantz-PTT) 
W89-11828 


BIOTRANSFORMATION  AND  DISPOSITION 
OF  PAH  IN  AQUATIC  INVERTEBRATES. 

Florida  Univ.,  Gainesville.  J.  Hillis  Miller  Health 
Center. 
M.  O.  James. 

IN:  Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment.  CRC  Press 
Inc.,  Boca  Raton,  Florida.  1989.  p  69-91,  9  fig,  2 

Descriptors:  'Hydrocarbons,  'Polycyclic  aromatic 
hydrocarbons,  'Aquatic  environment,  'Fate  of 
pollutants,  'Biotransformation,  'Invertebrates 
Biodegradation,  Biochemistry,  Metabolism,  Meta- 
bolites, Polychlorinated  biphenyls,  Protozoa,  Mol- 
lusks. Organic  compounds,  Biological  studies 
Dioxins. 

A  combination  of  in  vivo  and  in  vitro  studies  has 
shown  that  cytochrome  P-450-dependent  monoox- 
ygenation, the  first  step  in  PAH  biotransformation, 
is  usually  slower  in  invertebrates  than  vertebrates 


sometimes  proceeding  at  rates  so  slow  as  to  be 
undetectable  by  many  standard  techniques;  and 
furthermore,  that  PAH  metabolites  are  excreted 
quite  inefficiently  by  invertebrates.  Although  there 
is  in  vivo  evidence  for  the  presence  of  glycoside 
and  sulfate  conjugates  of  PAH  primary  metabo- 
lites, these  pathways  have  not  been  studied  in  vitro 
in  invertebrates.  The  presence  of  glutathione  con- 
jugates of  primary  PAH  metabolites  has  not  been 
directly  demonstrated  in  vivo,  although  in  vitro 
studies  have  shown  the  presence  of  glutathione  S- 
transferases  in  invertebrates.  Monooxygenation  of 
PAH  occurred   most   rapidly   in   higher   inverte- 
brates, such  as  arthropods,  echinoderms,  and  anne- 
lids and  very  slowly  or  not  at  all  in  the  more 
primitive  invertebrates,  such  as  protozoa,  porifera 
cnidana,    and    mollusks.    Where   metabolism    oc- 
curred, wide  interspecies  variations  were  observed 
in  rates  of  biotransformation.  It  is  not  yet  clear  if 
the  cytochrome  P-450  system  is  not  present  in  the 
lower  invertebrates,   or  is  simply  not  functional 
with  the  PAH  as  substrates.  There  was  some  evi- 
dence that  in  certain  mollusks  and  annelids  the 
cytochrome  P-450  system  was  able  to  metabolize 
PAH  only  after  induction  by  hydrocarbon  mix- 
tures  or  mixtures  of  polychlorinated   biphenyls. 
Other  studies,  however,  have  failed  to  demonstrate 
that  the  cytochrome  P-450  system  of  crustaceans 
can  be  induced  by  compounds  of  the  3-methylcho- 
lanthrene  or  tetrachlorodibenzo-p-dioxin  (TCDD) 
type  which  induce  PAH  monooxygenation  in  ver- 
tebrate species.   More  information   is  needed  on 
PAH  biotransformation  and  the  regulation  of  cy- 
tochrome P-450  in  invertebrate  species  before  clear 
conclusions  can  be  drawn  concerning  the  ability  of 
a  particular  species  to  biotransform  PAH.  (See  also 
W89- 1 1 826)  (Lantz-PTT) 
W89- 11829 


BIOTRANSFORMATION  AND  DISPOSITION 
OF  POLYCYCLIC  AROMATIC  HYDROCAR- 
BONS (PAH)  IN  FISH. 

National  Marine  Fisheries  Service,  Seattle  WA 
Northwest  and  Alaska  Fisheries  Center. 
U.  Varanasi,  J.  E.  Stein,  and  M.  Nishimoto. 
IN:  Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment.  CRC  Press 
Inc.,  Boca  Raton,  Florida.  1989.  p  93-149,  20  fig' 
15  tab,  171  ref.  NOAA  Contract  Y01-CP-4O507.' 

Descriptors:  'Path  of  pollutants,  'Hydrocarbons 
•Fate  of  pollutants,  'Fish,  'Biotransformation, 
Polycyclic  aromatic  hydrocarbons,  'Path  of  pol- 
lutants, Naphthalenes,  Benz(a)pyrenes,  Metabo- 
lism, Toxicity,  Bioaccumulation,  Organic  com- 
pounds, Benzene,  Environmental  effects,  Tissue 
analysis,  Metabolites. 

During  the  early  to  mid-1970s,  concern  about  the 
impact  of  oil  spills  on  the  aquatic  environment 
heightened,  and,  consequently,  there  was  great  in- 
terest in  evaluating  the  uptake  and  disposition  of 
petroleum  constituents,  especially  benzenes  and 
polycyclic  aromatic  hydrocarbons  (PAH)  in  fish 
and  shellfish.  Measurements  of  tissue  concentra- 
tions of  benzenes  and  PAH  in  fish  sampled  from 
oil-impacted  areas  or  urban  estuaries  showed  the 
presence  of  aromatic  hydrocarbons  with  1-3  benze- 
noid  rings,  such  as  derivatives  of  benzene,  naphtha- 
lene (NPH),  biphenyl,  and  phenanthrene  (PHN) 
but  rarely  showed  detectable  levels  of  4-ring  to  6- 
nng  PAH,  such  as  benz(a)anthracene  (BaA)  or 
benzo(a)pyrene  (BaP).  Current  interest  in  biotrans- 
formation and  disposition  of  PAH  in  fish  stems 
from  two  rather  divergent  perspectives:  one  is  to 
evaluate  the  potential  of  food-chain  transfer  of 
toxic  PAH  and  their  metabolites,  and  the  other  is 
to  evaluate  mechanisms  of  toxicity  of  environmen- 
tal pollutants  in  fish.  In  this  chapter,  endogenous 
and  exogenous  factors  that  affect  metabolism  and 
disposition  of  PAH  in  fish  are  discussed.  Emphasis 
is  placed  on  the  disposition  of  phase  I  and  phase  II 
metabolites  in  various  tissues  and  fluids,  and  the 
interactions  of  reactive  intermediates  with  cellular 
macromolecules.    (See    also    W89- 11826)    (Lantz- 

W89- 11830 


Oregon  State  Univ.,  Corvallis.  Toxicology  Pro- 
gram. 

D.  R.  Buhler,  and  D.  E.  Williams. 
IN:  Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment.  CRC  Press 
Inc.,  Boca  Raton,  Florida.  1989.  p  151-184,  5  tab! 
228  ref.  National  Inst,  of  Environmental  Health 
Sciences  Grant  Nos.  ES0040,  ES00210  and 
ES03850. 

Descriptors:  'Hydrocarbons,  'Aquatic  animals 
Path  of  pollutants,  'Bioaccumulation,  'Enzymes 
•Biotransformation,  'Polycyclic  aromatic  hydro- 
carbons, 'Fish,  'Fate  of  pollutants,  Aquatic  envi- 
ronment, Chemical  reactions,  Fish,  Fish  physiolo- 
gy, Organic  compounds,  Polychlorinated  biphen- 
yls, Bioaccumulation,  Toxicity,  Carcinogens,  Oxy- 
genation, Metabolites,  Literature  review. 

Freshwater  and  coastal  marine  environments  act  as 
sinks  for  the  deposition  of  numerous  chemicals 
(xenobiotics)  of  natural  and  anthropogenic  origin. 
Xenobiotics  such  as  the  polycyclic  aromatic  hy- 
drocarbons (PAH)  and  the  polychlorinated  biphen- 
yls (PCB)  resist  chemical  and  biological  degrada- 
tion, and  tend  to  persist  in  the  aquatic  environ- 
ment.   Because  of  their   high   lipophilicity,   such 
chemicals  are  readily  bioaccumulated  by  aquatic 
organisms  in  proportion  to  their  octanoI:water  par- 
tition coefficients.  These  lipophilic  compounds  are 
oxygenated    by   cytochromes    P-450   to   produce 
either  detoxication  metabolites,  usually  in  conjunc- 
tion with  the  phase  II  conjugation  enzymes,  or  to 
activated  electrophilic  metabolites  which  can  co- 
valently  react  with  macromolecules  producing  a 
variety  of  toxic  effects,  including  carcinogenesis. 
Biotransformation  reactions  are  usually  classified 
into  two  categories,  phase  I  and  phase  II  reactions. 
Phase  I  reactions  introduce  polar  groups  into  the 
xenobiotic  molecule  through  oxidative,  hydrolytic, 
or  reductive  processes.  Phase  II  reactions  involve 
conjugation  of  xenobiotics  or  their  phase  I  metabo- 
lites with  polar  cellular  constituents  such  as  glucu- 
ronic acid,  sulfate,  or  glutathione  to  form  highly 
water  soluble  conjugates,  easily  excreted  via  bile, 
kidney,  or  gill.  Although  not  as  thoroughly  studied 
as  in  mammals,   the  comparative  metabolism  of 
xenobiotics  by  fish  and  other  aquatic  animals  has 
been  the  subject  of  several  previous  reviews.  This 
chapter  focuses  primarily  on  the  enzymes  involved 
in  the  oxidative  metabolism  of  PAH  by  fish,  crusta- 
ceans, mollusks,  and  other  aquatic  animals.  Special 
emphasis  is  given  to  the  cytochrome  P-450  de- 
pendent  mixed-function   oxidase   (MFO)   system 
(See  also  W89- 1 1 826)  (Lantz-PTT) 
W89- 11831 


ENZYMES  INVOLVED  IN  METABOLISM  OF 
PAH  BY  FISHES  AND  OTHER  AQUATIC  ANI- 
MALS: OXIDATIVE  ENZYMES  (OR  PHASE  I 
ENZYMES). 


ENZYMES  INVOLVED  IN  METABOLISM  OF 
PAH  BY  FISHES  AND  OTHER  AQUATIC  ANI- 
MALS: HYDROLYSIS  AND  CONJUGATION 
ENZYMES  (OR  PHASE  II  ENZYMES). 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Biochemis- 
try and  Biophysics. 
G.  L.  Foureman. 

IN:  Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  185-202,  5  tab, 
128  ref.  National  Inst,  of  Environmental  Health 
Sciences  Grant  ES  01978. 

Descriptors:  'Aquatic  animals,  'Fate  of  pollutants, 
'Hydrocarbons,  'Enzymes,  'Path  of  pollutants, 
•Polycyclic  aromatic  hydrocarbons,  *Fish  physiol- 
ogy, Aquatic  environment,  Hydrolysis,  Literature 
review,  Glucuronosyltransferase,  Sulfotransferase, 
Metabolites,  Conjugation,  Biotransformation,  Tox- 
icity. 

There  are  several  recent  reviews  available  on  the 
enzymes  involved  in  conjugation  and  hydrolysis  of 
polycyclic  aromatic  hydrocarbon  (PAH)  metabo- 
lites and  on  xenobiotic  metabolism  in  aquatic  spe- 
cies. In  combining  these  two  concerns,  this  chapter 
emphasizes  recent  studies  of  these  enzymes  in 
aquatic  species,  wherein  metabolites  of  PAH  or 
closely  related  substrates  were  employed  to  show 
how  the  ability  of  an  organism  to  metabolize  PAH 
can  be  evaluated  from  a  detailed  consideration  of 
activation  and  detoxication  enzymes.  The  enzymes 
involved  in  this  secondary  metabolism  include  the 
glutathione  S-transferases  (GST),  UDP-glucurono- 
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syltransferrases,  and  sulufotransferases.  According 
to  the  classical  definitions,  these  are  phase  II  en- 
zymes which  function  to  increase  the  polarity  of 
the  lipophilic  xenobiotic  (phase  I  metabolites  of 
PAH)  by  conjugating  it  with  the  endogenous  com- 
pounds indicated  in  the  names  of  the  enzymes;  this 
increase  in  polarity  makes  phase  II  metabolites 
more  readily  excreted  by  the  organism.  Although 
the  other  enzyme  discussed  in  this  chapter,  epoxide 
hydrolase,  is  usually  not  considered  to  be  a  phase 
II  enzyme,  it  does  fit  into  the  broad  definition 
(water  being  quite  endogenous),  and  it  is  therefore 
included.  This  review  covers  the  literature  from 
1976  up  to  the  summer  of  1987.  (See  also  W89- 
11826)  (Lantz-PTT) 
W89-11832 


METABOLIC  ACTIVATION  OF  PAH  IN  SUB- 
CELLULAR FRACTIONS  AND  CELL  CUL- 
TURES FROM  AQUATIC  AND  TERRESTRIAL 
SPECTES.  .... 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
U.  Varanasi,  M.  Nishimoto,  W.  M.  Baird,  and  T. 
A.  Smolarek.  . 

IN:  Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment.  CRC  Press, 
Inc  ,  Boca  Raton,  Florida.  1989.  p  203-251,  12  fig, 
5  tab,  149  ref.  Public  Health  Service  Grants 
CA40228  and  CA28825. 

Descriptors:  'Hydrocarbons,  'Path  of  pollutants, 
♦Fate  of  pollutants,  'Polycyclic  aromatic  hydro- 
carbons, 'Biotransformation,  Aquatic  environ- 
ment, Detoxification,  Benz(a)pyrene,  Fish,  Mam- 
mals, Biological  studies,  Enzymes,  Metabolism, 
Excretion,  Oxidation. 


Cellular  metabolism  of  polycyclic  aromatic  hydro- 
carbons (PAH)  results  in  the  conversion  of  these 
hydrophobic  compounds  into  forms  that  can  be 
excreted  from  the  cell  and  ultimately  from  the 
organism.  One  of  the  most  widely  studied  PAH  is 
benzo(a)pyrene  (BaP),  a  common  environmental 
contaminant  found  in  food,  air,  and  water.  The 
general  pathways  of  metabolism  of  BAP  are  illus- 
trated. Initially,  metabolism  involves  oxidation  of 
the  PAH  that  is  usually  catalyzed  by  the  microso- 
mal cytochrome  P-450-dependent  mixed  function 
oxidases  (MFO).  In  most  cases,  this  results  in  the 
formation  of  an  epoxide  or  arene  oxide,  although 
oxidation   at   specific   positions   probably   occurs 
through  other  intermediates.  The  arene  oxides  can 
be  formed  at  a  number  of  positions  and  specific 
forms  of  cytochrome  P-450  demonstrate  stereose- 
lectivity in  the  proportions  of  specific  isomeric 
arene  oxides  formed.  The  arene  oxides  are  relative- 
ly unstable  metabolites  that  undergo  three  major 
reactions:  (1)  spontaneous  rearrangement  to  form 
phenols;  (2)  hydration  to  form  trans  dihydroxydi- 
hydro  compounds  (diols),  a  reaction  catalyzed  by 
the  enzyme  epoxide  hydrolase  (EH);  and  (3)  conju- 
gation with  glutathione  (GSH)  involving  either 
catalysis  by  a  family  of  glutathione-S-transferase 
(GST)  enzymes,  or  by  direct  reaction  at  a  slower 
rate.  The  GSH  conjugates  are  water  soluble  pre- 
cursors of  mercapturic  acids  and  are  generally 
considered  to  be  detoxication  products.  The  forma- 
tion of  such  reactive  metabolites  is  generally  de- 
tected in  cells  by  analysis  of  the  reaction  products 
formed  with  cellular  macromolecules  such  as  pro- 
tein, RNA,  and  DNA.  Other  unsubstituted  PAH 
are  metabolized  by  pathways  similar  to  those  for 
BaP.  Most  studies  of  PAH  metabolism  in  aquatic 
organisms  have  been  carried  out  with  subcellular 
fractions.  In  this  chapter,  the  metabolic  activation 
of  PAH  by  cellular  fractions  of  marine  and  fresh- 
water fish  are  compared  with  terrestrial  organisms, 
mainly  rodents.  The  data  available  on  PAH  metab- 
olism in  cell  cultures  prepared  from  fish  are  then 
compared  with  data  obtained  from  mammalian  cell 
cultures.  (See  also  W89- 11826)  (Lantz-PTT) 
W89- 11833 

HYDROCARBONS  IN  MARINE  MOLLUSKS: 
BIOLOGICAL  EFFECTS  AND  ECOLOGICAL 
CONSEQUENCES. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-11836 


CAUSES  AND  CONSEQUENCES  OF  SURFACE 
WATER  ACIDIFICATION, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Centre  for  Environmental  Technology. 
J.  Mason.  . 

IN:  Acid  Toxicity  and  Aquatic  Ammals.  Cam- 
bridge University  Press,  Cambridge.  1989.  p  1-12,  4 
fig,  1  tab. 

Descriptors:  'Hydrocarbons,  'Acid  rain,  'Water 
pollution  effects,  'Acidic  water,  'Air  pollution, 
'Environmental  effects,  Scandinavia,  Path  of  pol- 
lutants, Chemical  reactions,  Precipitation,  Toxici- 
ty, Aquatic  environment,  Dry  deposition,  Snow, 
Chemistry  of  precipitation,  Soil  chemistry,  Ecolog- 
ical effects. 

Although  the  term  acid  rain  is  commonly  used  to 
describe  all  acid  deposition  from  the  atmosphere 
that  may  cause  damage  to  trees,  vegetation,  fisher- 
ies  buildings,  etc.,  in  fact  rain  (and  snow)  brings 
down  only  about  one  third  of  the  total  acids  over 
the  UK,  two  thirds  being  deposited  in  the  dry  state 
as  gases  and  small  particles.  But  wet  or  dry,  there 
is  little  doubt  that  acid  deposition  from  the  atmos- 
phere  poses   an   ecological   threat,   especially   to 
aquatic  life  in  streams  and  lakes  on  hard  rocks  and 
thin  soils  in  southern  Scandinavia  and  in  some 
parts  of  Scotland  and  North  America.  A  great  deal 
of  research  is  being  undertaken  in  these  three  areas 
but  this  account  is  based  largely  on  work  in  Scan- 
dinavia and  the  UK,  where  more  than  30  research 
groups  from  a  wide  variety  of  disciplines  and  insti- 
tutions are  working  in  a  closely  integrated  and 
coordinated  program  under  the  author's  direction. 
This  brief  coverage  of  the  relevant  scientific  prob- 
lems includes  studies  of  the  transport  and  chemical 
transformations  of  emitted  pollutants  in  the  atmos- 
phere; the  wet  and  dry  deposition  of  the  resulting 
acids;  the  acidity  and  chemical  composition  of  the 
rain  and  snow;  modification  of  the  chemistry  of  the 
rainwater  as  it  percolates  through  and  interacts 
with  the  soil  and  rocks;  and  the  toxic  effects  of  the 
modified    water   chemistry    on   aquatic   biota   in 
streams  and  lakes.  (See  also  W89- 11837)  (Lantz- 
PTT) 
W89-11838 


lumber  manufacture  and  agriculture,  petroleum  re- 
fineries, petrochemical  industries,  steel  mills,  chlor- 
alkali  plants,  electroplating  works,  smelters  and 
other  chemical  operations  contribute  a  proportion 
of  chronic  contamination  in  coastal  waters  of  Pa- 
cific and  Atlantic  Canada.  Toxic  chemical  spills 
cause  transient  hazards.  In  the  Arctic,  the  main 
concern  is  potential  contamination  by  oil  during 
exploration  for  an  exploitation  of  petroleum  hydro- 
carbons in  any  environment  where  temperatures 
are  low  and  elimination  of  hydrocarbons  from  an 
oil  spill  would  be  very  slow.  (See  also  W89- 11852) 
(Author's  abstract) 
W89-11857 


NATURE  AND  EXTENT  OF  MARESE  CON- 
TAMINATION CAUSED  BY  LAND-BASED 
SOURCES  IN  CANADA, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
M.  Waldichuk. 

IN:  Canadian  Conference  on  Marine  Environmen- 
tal Quality:  Proceedings,  February  29-March  3, 
1988,  Halifax,  Nova  Scotia.  The  International  Insti- 
tute for  Transportation  and  Ocean  Policy  Studies, 
1236  Henry  St.,  Halifax,  Nova  Scotia,  Canada. 
1988.  p  75-135,  37  fig,  3  tab,  78  ref. 

Descriptors:  'Water  pollution  effects,  'Marine  en- 
vironment, 'Water  pollution  sources,  'Canada, 
'Environmental  effects,  Coastal  waters 
Wastewater  disposal,  Urban  runoff,  Agricultural 
runoff,  Shellfish,  Public  health,  Pulp  and  paper 
industry,  Industrial  wastewater,  Pesticides,  Organ- 
ic compounds,  Atlantic  Ocean,  Pacific  Ocean, 
Arctic  Ocean. 

A  major  adverse  effect  on  utilization  of  marine 
living  resources  on  the  Atlantic  and  Pacific  coasts 
of  Canada  stems  from  sewage  and  urban  and  agri- 
cultural runoff.  Bacterial  contamination  of  shellfish 
beds  has  a  significant  impact  on  the  regional 
economies.  In  the  Atlantic  Maritimes  during  1983, 
closures  were  in  effect  for  262  shellfish-growing 
areas,  comprising  140,000  hectares  (ha).  On  the 
Pacific  coast,  55,000  ha  of  shellfish  growing  area, 
representing  690  km  of  coastline,  were  closed  in 
1986.  On  both  coasts  in  summer,  some  beaches  are 
posted  by  public  health  authorities  as  unsafe  for 
bathing  due  to  sewage  pollution.  Pulp  and  paper 
mill  effluents  constitute  the  principal  industrial 
contaminant,  with  20  mills  on  the  Atlantic,  exclud- 
ing Quebec,  and  1 1  on  the  Pacific  coast.  Degrada- 
tion of  benthic  habitats  by  deposition  of  wood 
solids,  and  depletion  of  dissolved  oxygen  in  receiv- 
ing waters,  by  decomposition  of  dissolved  organic 
constituents,  may  arise  from  marine  disposal  of 
such  effluents.  Mining,  agriculture,  food  and  bev- 
erage processing,  pesticide  application  in  forestry, 


STRATEGIES  FOR  THE  CONTROL  OF  LAND- 
BASED  SOURCES  OF  MARINE  POLLUTION 
EV  THE  UNITED  STATES. 

Office  of  Technology   Assessment,   Washington, 

DC. 

For  primary  bibliographic  entry   see  Field   5G. 

W89- 11859 

OVERVIEW  OF  MARINE  ENVIRONMENTAL 
QUALITY  ISSUES  ON  THE  ATLANTIC  COAST 
OF  CANADA, 

Department    of   Fisheries    and    Oceans,    Halitax 
(Nova  Scotia).   Halifax  Fisheries  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 11863 

OVERVIEW  OF  MARINE  ENVIRONMENTAL 
QUALITY  IN  THE  CANADIAN  ARCTIC, 

Environmental    Protection    Service,    Yellowknife 
(Northwest  Territories). 
For  primary  bibliographic  entry  see  Field  4C. 
W89- 11865 

ANALYSIS  OF  TRACE  ORGANICS  IN  THE 
AQUATIC  ENVIRONMENT. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-11868 

ENVIRONMENTAL  ASPECTS  AND  ANALYSIS 
OF  PHENOLS  IN  THE  AQUATIC  ENVIRON- 
MENT. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 11872 


PHTHALATE  ESTERS  IN  THE  AQUATIC  EN- 
VIRONMENT. 

National  Water  Research  Inst.,  Burlington  (Ontar- 

For  primary  bibliographic  entry  see  Field  5A. 
W89-11875 


HUMIC  ACID  AND  RELATED  SUBSTANCES 
IN  THE  ENVIRONMENT. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-11877 


VOLATILE  ORGANIC  COMPOUNDS  IN 
GROUNDWATER  AND  LEACHATE  AT  WIS- 
CONSIN LANDFILLS. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Solid  Waste  Management. 

M.A.Friedman. 

Report  No.  PUBL-WR-192,  February  1988.  79p,  9 

fig,  1 1  tab,  6  ref,  7  append. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution prevention,  'Volatile  organic  compounds, 
•Groundwater  pollution,  'Landfills,  'Wisconsin, 
•Leachates,  Monitoring,  Lysimeters,  Liners, 
Groundwater  quality,  Clay  liners,  Aeration  zone, 
Waste  disposal,  Waste  management,  Design  stand- 
ards, Industrial  wastes,  Municipal  wastes. 

The  Wisconsin  Department  of  Natural  Resources, 
Bureau  of  Solid  Waste  Management  is  evaluating 


0*11 

•I 
■v 

S 
a: 

i 


a 

: 
.1 


Of 

K 


105 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


the  need  for  periodic  volatile  organic  compound 
(VOC)  sampling  at  landfills.  Department  staff  se- 
lected 26  landfills  to  sample  based  on  design,  age 
and  performance.  Nine  clay-lined,  six  zone-of-satu- 
ration,  six  retarder  or  combined  retarder  and  natu- 
ral attenuation,  four  natural  attenuation  and  one 
sludge-lined  landfill  were  sampled.  Samples  from 
groundwater,   leachate   and   collection   lysimeters 
samples  were  analyzed   for  VOCs.   VOCs  were 
detected   in   groundwater  at  landfills  of  various 
ages,  designs  and  locations.  Three  collection  lysim- 
eter  samples  contained  VOCs,  and  were  attributed 
to  contamination  from  glues  used  in  construction 
or  sources  other  than  leachate.  Concentrations  of 
VOCS  in  leachate  were  generally  greater  than  in 
groundwater  except  in  some  highly  contaminated 
wells.  Groundwater  containing  VOCs  frequently 
did  not  contain  the  same  VOC  parameters  as  leach- 
ate samples  from  the  same  landfill.  VOCs  were 
detected  more  frequently  in  groundwater  samples 
at   zone-of-saturation   landfills,   retarder  or  com- 
bined retarder  and  natural  attenuation  landfills,  and 
natural    attenuation    landfills.    Zone-of-saturation 
sites  where  VOCs  were  detected  had  areas  that 
were  not  built  to  today's  design  standards.  Most 
industrial  waste  leachates  contained  fewer  VOC 
parameters  and  lower  VOC  concentrations  than 
municipal  landfills.  The  author  recommends  that 
the   Bureau  of  Solid   Waste  should:   (1)  require 
periodic  VOC  monitoring  of  leachate  and  collec- 
tion lysimeter  samples;  (2)  require  VOC  monitor- 
ing at  selected  groundwater  points  at  frequencies 
chosen  on  the  basis  of  design,  performance,  the 
goal  of  the  monitoring  program  and  the  need  to 
confirm  variable  data;  (3)  conduct  a  study  to  devel- 
op a  VOC  monitoring  strategy  and  action  plan  for 
industrial  landfills  and  small  municipal  landfills  by 
analyzing  VOCs  in  groundwater  and  leachate;  (4) 
develop  guidelines  for  actions  to  take  when  low 
concentrations  of  VOCs  are  found  in  groundwater; 
and  (5)  follow  up  on  statewide  VOC  surveys  and 
VOC    monitoring    requirements   in    other   states 
(Lantz-PTT) 
W89- 11891 


SHAD  RETURN  TO  THE  DELAWARE, 

For  primary  bibliographic   entry   see   Field   5G 
W89-11899 


WHAT  WE  LEARNED  FROM  THE  RHINE. 

Fawcett  Consultants,  Inc.,  Wheaton,  MD 

H.  H.  Fawcett. 

IN:  Hazardous  and  Toxic  Materials:  Safe  Handling 

and  Disposal.  John  Wiley  and  Sons,  New  York 

1988.  p  421-428,  1  tab,  2  ref. 

Descriptors:  *Spills,  'Water  pollution  sources, 
♦Water  pollution  effects,  'Industrial  wastes, 
•Chemical  industry,  'Rhine  River,  Pesticides, 
Fisheries,  Organic  compounds,  Mercury,  Fungi- 
cides, Insecticides,  Endosulfan,  Agricultural 
chemicals,  Ecological  effects,  Fishkill,  Fish  stock- 
ing, Groundwater  pollution. 

On  November  1,  1986,  at  00.19  hours,  the  fire 
alarm  at  the  Sandoz  facility  at  Schweizerhalle 
(near  Basel  on  the  Rhine)  was  raised  almost  simul- 
taneously by  a  police  patrol  and  Sandoz  safety 
personnel.  Warehouse  956  was  already  ablaze  and 
the  fire  had  spread  so  rapidly  that  the  10  fire 
brigades  with  160  men  were  able  to  do  little.  Their 
attempts  to  extinguish  the  fire  with  foam  were 
ineffective  and  water  had  to  be  used.  The  volume 
required  proved  too  great  for  the  capacity  of  the 
catch  basins,  or  bund;  as  a  result,  several  hundred 
thousand  liters  of  this  water  drained  into  the 
nearby  Rhine.  Unfortunately,  it  was  by  then  con- 
taminated by  the  chemical  and  agrochemical  sub- 
stances that  had  been  stored  in  the  warehouse 
Warehouse  995,  at  the  time  of  the  fire,  contained 
about  1000  metric  tons  of  agrochemical  products 
and  300  tons  of  formulation  auxiliaries  and  other 
chemicals,  including:  organophosphates/insecti- 
cides;  urea  derivative  metoxuran;  nitrocresol  deriv- 
ative DNOC;  oxazolidin  fungicide;  organic  mercu- 
ry compounds  (ethoxyethyl  mercury  hydroxide 
and  phenyl  mercury  acetate);  endosulfan;  tetradi- 
fon;  captafol;  Zineb;  Scillirosid;  and  zinc  phos- 
phate. These  were  of  varying  degrees  of  toxicity 
and  were  responsible  for  killing  large  numbers  of 
fish  in  the  Rhine.  The  most  lethal  substances  in- 


volved were  mercury  compounds.  In  the  Rhine, 
both  its  fauna  and  its  flora  have  suffered  over  a 
length  of  about  250  km.  On  the  other  hand,  the 
river's  microbiota  appears  to  have  remained  suffi- 
ciently intact  to  maintain  its  self-cleaning  capacity, 
although  it  could  be  years  before  the  water  regains 
its  prefire  status.  The  values  for  noxious  substances 
in  the  river  are  currently  not  elevated  and  the 
restrictions  imposed  on  use  of  the  water  have  now 
been  lifted.  Groundwater  contamination  was  local- 
ized and  only  slight,  and  no  further  damage  is 
expected  on  the  basis  of  what  is  known  about  the 
geohydrological  conditions.  In  addition  to  modi- 
fied fire  prevention  plans,  Sandoz  is  working  with 
the  fishing  interests  on  the  Upper  Rhine  to  develop 
a  restocking  hatchery  for  young  fish  (Rhine  trout), 
and  with  the  Baden-Wurttemberg  on  its  eel-res- 
tocking project.  (See  also  W89- 11898)  (Lantz- 
PTT) 
W89- 11903 


INTRODUCTION  TO  THE  PRINCIPLES  OF 
LAND  APPLICATION  OF  SLUDGE. 

Environmental   Protection   Agency,   Washington 

DC.  Office  of  Solid  Waste. 

B.  R.  Weddle. 

IN:  Design  Seminar  Handout:  Sludge  Treatment 

and  Disposal.  Environmental  Protection  Agency 

Environmental     Research     Information     Center 

Technology  Transfer,  1977.  p  195-209,  2  fig,  7  tab. 

Descriptors:  'Sludge  disposal,  'Land  disposal, 
'Path  of  pollutants,  'Sludge  utilization,  Cropland, 
Bioaccumulation,  Nitrogen,  Soil  contamination, 
Heavy  metals,  Toxicity,  Waste  disposal,  Cadmium. 

Like  landfilling,  ocean  dumping  or  any  other  dis- 
position option,  the  landspreading  of  municipal 
sludge  carries  certain  environmental  risks.  Sludge- 
borne  metals  such  as  zinc,  copper,  nickel,  and  lead, 
generally  become  toxic  to  plants  before  they  reach 
levels  that  can  be  harmful  to  man.  Cadmium,  on 
the  other  hand,  being  less  toxic  to  plants  can  reach 
potentially  harmful  levels  to  man  within  the  crops. 
A  1974  study  conducted  by  the  US  Food  and 
Drug  Administration  indicates  that  the  mean 
intake  of  cadmium  from  food  and  drinking  water  in 
the  U.S.  is  approximately  72  micrograms/day-a 
tolerable  daily  intake  level  is  57  to  71  micrograms/ 
day.  The  landfilling  of  sludge  like  the  disposal  of 
any  waste  material,  carries  with  it  the  potential  for 
environmental  degradation.  Therefore,  in  order  to 
minimize  such  degradation,  it  is  necessary  to  exer- 
cise the  appropriate  management  control.  Addi- 
tional care  should  also  be  taken  in  the  design  and 
operation  of  any  site  which  accepts  municipal 
sludge.  Specifically  such  sites  should  closely 
follow  the  guidance  contained  in  EPA's  publica- 
tion 'Sanitary  Landfill  Design  and  Operation ' 
(Lantz-PTT) 
W89-11913 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  EASTERN  REGIONAL  GROUND 
WATER  ISSUES. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-11916 


GROUNDWATER  MONITORING  IN  KARSTIC 
TERRAIN:  A  CASE  STUDY  OF  A  LANDFILL 
IN  NORTHERN  NEW  YORK. 

Stearns  and  Wheeler,  Cazenovia,  NY. 

For  primary  bibliographic  entry  see  Field  2F. 

W89- 11920 


SURFACE  WATER  TRACER  INVESTIGATION 
OF  LEACHATE  DISCHARGE  FROM  A  NEW 
YORK  CITY  LANDFILL. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, New  York. 
D.  C.  Walsh,  and  S.  R.  Rives. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988  d 
101-120,  11  fig,  1  tab,  12  ref. 

Descriptors:  'Leachates,  'Path  of  pollutants, 
•Landfills,     'Groundwater    pollution,     'Tracers, 


•Data  acquisition,  Dye  releases,  Surface  water, 
Hazardous  wastes,  Tides,  Jamaica  Bay,  Water  pol- 
lution control,  Fluorescence,  Water  circulation, 
Water  sampling,  Soil  contamination,  Network 
design,  Synoptic  analysis,  Water  pollution  sources. 

A  surface  water  tracer  study  was  performed  in 
Jamaica  Bay  adjacent  to  a  1 10  acre  Brooklyn,  New 
York  landfill  to  determine  the  local  mixing  pattern 
and  assess  the  distribution  of  highly  contaminated 
leachate  seeping  from  a  500  ft  length  of  landfill 
shoreline.  The  outbreak  is  discharging  non-aqueous 
phase  liquid  and  about  12,000  gallons  per  day  (gpd) 
of  associated    leachate.    Hazardous   wastes   were 
dumped  illegally  at  the  landfill  during  the  1970's 
and  an  estimated  15  million  gallons  of  non-aqueous 
phase  liquid  are  contained  in  landfill  soils.  Rhoda- 
mine  WT  dye  was  used  as  the  water  tracer.  It  was 
injected  continuously  for  5  days  from  a  raft  an- 
chored in  the  area  of  the  outbreak.  Measurements 
of  dye  fluorescence  in  surface  water  were  taken 
daily  along  selected  transects  throughout  the  bay. 
The  configuration  of  the  dye  plume  was  mapped  at 
different  phases  of  the  tidal  cycle,   with  results 
showing   that   the  surface   water  flow  from   the 
outbreak  hugs  the  northern  shoreline  of  Jamaica 
Bay.  Due  to  the  relatively  rapid  bay  water  dilution 
of  landfill  pollutant  discharge  that  was  predicted 
during  the  survey,  most  sampling  stations  for  sur- 
face  water   and   sediment   should   be   positioned 
within  2,000  ft  of  the  discharge  location.  Stations 
should  be  placed  along  the  northern  shoreline  of 
the  bay,  east  and  west  of  the  site.  Sampling  fre- 
quency should  be  greatest  adjacent  to  the  source 
and  should  decrease  with  distance  from  the  site. 
The  pronounced  effect  of  tidal  action  on  the  distri- 
bution of  the  dye  (leachate)  plume  necessitates 
consideration   of  the   tidal   phase   and   projected 
plume  location  prior  to  collection  of  surface  water 
samples.  Collection  of  samples  from  stations  east  of 
the  landfill  should  be  performed  near  the  end  of 
the  flood  tide.  The  most  effective  approach  would 
be  collection  of  2-4  synoptic  rounds  of  surface 
water  samples  from  selected  stations  east  and  west 
of  the  landfill  during  different  phases  of  the  tidal 
cycle.  (See  also  W89-1 1916)  (Lantz-PTT) 
W89-11922 


PREDICTING  AND  TRACING  LOW  LEVEL 
VOLATILE  CONTAMINANTS:  A  CASE 
STUDY. 

Gerber  (Robert  G),  Inc.,  Freeport,  ME. 

A.  L.  Tolman. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,     Stamford,    Connecticut.     National 

Water  Well  Association,   Dublin,  Ohio,    1988.   d 

121-134,  5  fig,  1  tab,  3  ref. 

Descriptors:  'Solvents,  'Path  of  pollutants,  'Vola- 
tile organic  compounds,  'Groundwater  pollution, 
Water  pollution  control,  Maine,  Organic  com- 
pounds, Trace  levels,  Case  studies,  Prediction, 
Geohydrology,  Monitoring,  Aquifers,  Industrial 
development,  Aeration  zone,  Cleanup,  Observation 
wells,  Water  quality  standards,  Solvent  manage- 
ment, Standby  water  treatment,  Chlorinated  hy- 
drocarbons. 

This  report  summarizes  the  results  of  a  geohydro- 
logic  investigation  of  a  known  spill  of  1,1,1-trich- 
loroethane  at  a  manufacturing  plant  site  in  south- 
ern Maine.  The  site  is  over  a  mapped  sand  and 
gravel  aquifer.  The  area  was  selected  as  an  indus- 
trial park  site  by  the  local  development  commis- 
sion in  the  mid  1970s.  At  the  time  of  selection,  the 
area  was  recognized  as  an  aquifer,  and  the  avail- 
ability of  water  for  industry  was  one  factor  in  its 
selection.  Up  to  55  gallons  of  1,1,1-trichloroethane 
could  have  leaked,  although  the  true  amount  was 
almost  certainly  much  less.  Since  no  concentra- 
tions of  solvent  were  found  in  the  unsaturated 
zone,  there  is  little  likelihood  that  the  spill  was 
large.  Very  low  concentrations  of  1,1,1-trichlor- 
oethane in  near  field  wells  confirm  the  small  scale 
of  the  problem.  There  is  little  potential  for  ground- 
water cleanup.  No  spring  pulse  of  1,1,1-trichlor- 
oethane was  detected  in  the  near  field  wells  this 
year  (1988).  Additional  monthly  monitoring  is  of 
limited  utility.  Given  the  information  collected  to 
date,  it  is  recommended  that  the  monitoring  be 
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discontinued,  or  at  most,  include  sampling  after 
normal  recharge  seasons  (ie.,  May  or  June  and 
November  or  December ).  The  Water  District  well 
samples  show  very  low  levels  of  1,1,1-tnchloroeth- 
ane.  These  concentrations  are  <  1%  of  the  EFA 
Maximum  Contaminant  level  (Goal)  for  public 
water  supplies.  Given  the  location  of  the  water 
supply  wells,  chronic  low  level  VOC  contamina- 
tion appears  inevitable.  Rather  than  abandon  the 
groundwater  resource  in  this  area,  aggressive  sol- 
vent management  within  the  industrial  park  ap- 
pears appropriate.  It  would  also  be  prudent  to  have 
stand-by  treatment  capacity  for  this  and  other  simi- 
larly situated  wells.  (See  also  W89-11916)  (Lantz- 

PTT) 

W89-11923 


22  mg/L,  respectively,  prior  to  H202  treatment. 
Mean  nitrate-nitrogen  concentrations  in  soil  water 
and  groundwater  increased  and  ranged  from  67  to 
115  mg/L  and  23  to  37  mg/L,  respectively,  one 
week  after  H202  application.  Elevated  concentra- 
tions of  nitrate-nitrogen  above  background  persist- 
ed for  several  weeks  following  H202  treatment. 
The  H202  treatment  was  unsuccessful  in  restoring 
the  infiltrative  capacity  of  a  well  structured  soil. 
Application  of  H202  to  the  soil  absorption  system 
poses  a  threat  of  nitrate  contamination  of  ground- 
water and  its  usefulness  should  be  fully  evaluated 
before  rehabilitation  is  attempted.  (See  also  W89- 
1 1916)  (Author's  abstract) 
W89-11926 


ETHYLENE  THIOUREA  IN  MAINE  GROUND 
WATER. 

Maine  Geological  Survey,  Augusta. 

C.  D.  Neil,  and  J.  S.  Williams. 

IN-  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,    Connecticut.    National 

Water  Well  Association,  Dublin,  Ohio,   1988.  p 

161-167,  2  tab,  12  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, *Ethylene  thiourea,  *Groundwater  pollution, 
•Pollutant  identification,  *Maine,  'Pesticides,  Fun- 
gicides, Agricultural  chemicals,  Groundwater 
quality,  Wells,  Chemical  analysis,  Urea  pesticides. 

Since  1986,  the  Maine  Geological  Survey  has  been 
analyzing    groundwater    for    ethylene    thiourea 
(ETU)  in  conjunction  with  Maine's  Pesticide  in 
Ground  Water  Study.  ETU  is  a  breakdown  prod- 
uct of  the  fungicides  maneb  and  mancozeb,  the 
most  widely  used  agricultural  chemicals  in  Maine. 
Previous  findings  of  ETU  in  groundwater  are  rare, 
but  have  been  noted  in  California  and  in  New 
Brunswick.  Until  1987,  the  minimum  statistically 
sound  level  of  detection  (MLD)  for  ETU  was  60 
parts  per  billion  (ppb),  while  the  maximum  expo- 
sure guideline  was  4.4  ppb.  However,  in  1987  new 
sampling  and  analytical  methods  developed  by  the 
US  EPA  lowered  the  MLD  to  1  ppb,  and  a  new 
Federal  draft  health  advisory  limit  of  1  ppb  was 
set.  A  maximum  exposure  guideline  of  3  ppb,  based 
on  ETU's  carcinogenic  properties,   was  concur- 
rently developed  by  the  Maine  Department  of 
Human  Services.  To  date,  40  wells  located  in  or 
below  potato  fields  in  Aroostook  County,  Maine 
have  been  sampled  for  ETU.  Eighteen  of  these 
wells  have  had  detectable  levels  of  ETU,  with  a 
maximum  value  of  23  ppb.  Sixteen  of  the  19  wells 
(84%)  which  have  been  sampled  and  analyzed 
with  the  new  methodology  have  had  detectable 
levels  of  ETU.  The  wells  in  which  ETU  has  been 
found  are  predominantly  domestic  wells  drilled 
into  bedrock.  These  findings  have  demonstrated 
the  need  for  further  studies  on  the  extent  and 
severity  of  ETU  contamination  in  Maine  ground- 
water. (See  also  W89-11916)  (Author's  abstract) 
W89-11925 

POTENTIAL  NITRATE  CONTAMINATION  OF 
SHALLOW  GROUND  WATER  FOLLOWING 
CHEMICAL  REHABILITATION  OF  A  SEPTIC 
SYSTEM. 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

T.  J.  Bicki,  and  R.  Bettler. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,    Connecticut.     National 

Water  Well  Association,  Dublin,  Ohio,   1988.  p 

169-177,  4  fig,  19  ref. 

Descriptors:  'Soil  disposal  fields,  'Water  pollution 
treatment,  *Path  of  pollutants,  'Nitrates,  'Ground- 
water pollution,  Pollutant  identification, 
Wastewater  treatment,  Fate  of  pollutants,  Hydro- 
gen peroxide,  Soil  contamination,  Infiltration,  Soil 
solution. 

Soil  solution  samplers  and  shallow  groundwater 
monitoring  wells  were  utilized  to  monitor  nitrate 
movement  to  groundwater  following  H202  appli- 
cation to  a  clogged  soil  absorption  system.  Nitrate- 
nitrogen  concentrations  in  soil  water  and  shallow 
groundwater  ranged  from  29  to  67  mg/L  and  9  to 


PREDICTING  NITROGEN  CONCENTRA- 
TIONS IN  GROUND  WATER-AN  ANALYTI- 
CAL MODEL. 

IEP,  Inc.,  Sandwich,  MA.  , 

M.  E.  Nelson,  S.  W.  Horsley,  T.  C.  Cambaren,  M. 
D.  Giggey,  and  J.  R.  Pinnette. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988.  p 
179-202,  6  fig,  6  tab,  28  ref. 

Descriptors:  'Mathematical  models,  'Nitrates, 
'Nitrogen,  'Groundwater  pollution,  'Path  of  pol- 
lutants, Pollutant  identification,  Chemical  analysis, 
Model  studies,  Groundwater  quality,  Groundwater 
recharge,  Social  aspects,  Fertilizers,  Water  re- 
sources development,  Prediction,  Regulations. 

Nitrogen  contamination  of  groundwater  has  result- 
ed in  the  closure  of  water  wells  nationwide.  Many 
communities,  recognizing  the  relationship  between 
land  development  and  nitrogen  contamination  of 
groundwater,  have  developed  regulations  which 
require  prediction  of  future  nitrate-nitrogen  con- 
centrations which  are  likely  to  result  from  pro- 
posed  developments   prior   to   granting   permits. 
Such  regulations  have  included   zoning  bylaws, 
subdivision  rules  and  regulations,  and  health  regu- 
lations. A  numerical  solute  transport  model  was 
used  to  calibrate  nitrogen  loading  and  recharge 
values  related  to  residential  land  uses  in  unsewered 
areas.    Nitrogen    concentrations    in    two    public 
supply  wells  were  simulated  over  the  last  25  years 
and  loading  values  were  altered  until  the  simulated 
values  matched  with  actual,  measured  values.  The 
results  of  the  modeling  efforts  allow  the  following 
conclusions  to  be  made:  (1)  the  sensitive  inputs  to 
the  model  were  the  loading  from  sewage  and  lawn 
fertilizers  and  the  volume  of  stormwater  recharged 
on  site;  (2)  the  loading  from  on  site  sewage  dispos- 
al is  controlled  in  a  large  part  by  occupancy~an 
increase  from  2  to   3  people  per  household  in- 
creases total  on  site  nitrogen  concentrations  by 
17.5%;  (3)  the  loading  parameters  determined  by 
the  modeling  effort  can  be  used  to  determine  the 
minimum  lot  size  required  to  site  a  house  with  a 
septic  system  and  maintain  total  expected  nitrogen 
concentrations  in  groundwater  recharge  below  5 
mg/L;  and  (4)  variations  in  the  recharge  rates  from 
both  vegetated  and  impervious  land  areas  would 
change  the  required  minimum  lot  size.  Disposing 
of  stormwater  off  site  through  storm  sewers  would 
raise  the  necessary  minimum  lot  size.  The  analyti- 
cal model  is  most  useful  in  predicting  cumulative 
impacts  from  present  and  future  development  over 
a  broad  area.  (Lantz-PTT) 
W89-11927 


27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988.  p 
275-299,  8  fig,  1  tab,  12  ref. 

Descriptors:  'Water  pollution  treatment,  'Pollut- 
ant identification,  'Heavy  metals,  'Path  of  pollut- 
ants, 'Chlorinated  hydrocarbons,  'Groundwater 
pollution,  Aquifers,  Hydrocarbons,  Groundwater 
recharge,  Chromium,  Iron,  Sulfates,  Model  studies, 
Aquifer  systems,  Activated  carbon,  Industrial 
wastes. 

A  multiobjective  analysis  was  conducted  at  the  site 
of  a  defunct  electronic  circuit  board  manufacturing 
facility  in  Massachusetts.   Disposal   of  untreated 
wastewater  into  leaching  fields  and  leaks  or  spills 
of  process  wastes  have  resulted  in  groundwater 
contaminated  with  dense,  chlorinated  hydrocar- 
bons and  heavy  metals.  The  objectives  of  the  anal- 
ysis were  to:  (1)  identify  the  types  of  contaminants 
and  source  areas;  (2)  characterize  the  distribution 
of  contaminants  in  the  groundwater  and  identify 
pathways  of  migration;  (3)  evaluate  groundwater 
recovery  /recharge  methods;  (4)  evaluate  potential 
treatment  units  to  remove  contaminants  from  re- 
covered groundwater;  and  (5)  select  the  most  cost 
effective  remedial  alternative  based  upon  site-spe- 
cific considerations.  Aquifer  characterization  and 
restoration  is  complicated  by  the  complex  geohy- 
drology  of  the  site.  A  3-D,  multilayer,  finite  differ- 
ence aquifer  simulation  model  was  developed  to 
model  recovery/recharge  scenarios.   Based  upon 
modeling  results  and  recognition  of  the  probable 
behavior  of  the  dense,  chlorinated  solvents,  it  was 
concluded  that  well  point  extraction  would  pro- 
vide the  most  efficient  method  of  recovering  and 
controlling  contaminated  groundwater.  Treatment 
of  the  groundwater  was  complicated  by  the  pres- 
ence of  hexavalent  chromium  and  background  con- 
centrations of  iron  and  sulfates  which  have  a  detri- 
mental effect  on  many  treatment  units.  The  variety 
of  volatile  organics  present  create  an  additional 
problem  due  to  the  wide  range  of  Henry's  Law 
constants  and  Freundlich  isotherm  values  for  ad- 
sorption.  Finally,   groundwater  discharge  permit 
requirements  necessitate  that  effluent  be  treated  to 
Safe  Drinking  Water  Act  maximum  contaminant 
levels  prior  to  aquifer  recharge.  The  remedial  solu- 
tion   selected    for    treatment    of    contaminated 
groundwater  at  this  site  included  electrochemical 
reduction  of  chromate  and  precipitation  of  heavy 
metals  followed  by  filtration  and  granular  activat- 
ed carbon  to  remove  volatile  organics.  (See  also 
W89-11916)  (Author's  abstract) 
W89-11932 


NEW  METHOD  FOR  FIELD  ANALYSIS  OF 
SOILS  CONTAMINATED  WITH  AROMATIC 
HYDROCARBON  COMPOUNDS, 

Goldberg-Zoino  and  Associates,  Inc.,  Vernon,  CT. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-11930 

MULTIOBJECTIVE  ANALYSIS  OF  A  COM- 
PLEX AQUIFER  SYSTEM  CONTAMINATED 
WITH  DENSE  CHLORINATED  HYDROCAR- 
BONS AND  HEAVY  METALS. 

HMM  Associates,  Inc.,  Concord,  MA. 
J  W  Wood,  D.  L.  Ellison,  and  C.  G.  Leszkiewicz. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 


CREATION  OF  AN  ARTIFICIALLY  PRO- 
DUCED FRACTURE  ZONE  TO  PREVENT 
CONTAMINATED  GROUNDWATER  MIGRA- 
TION. 

Dunn  Geoscience  Corp.,  Albany,  NY. 

For   primary  bibliographic  entry  see  Field   5G. 
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HIGHWAY  DEICING  SALT  CONTAMINA- 
TION PROBLEMS  AND  SOLUTIONS  IN  MAS- 
SACHUSETTS. 

Massachusetts  Dept.  of  Public  Works,  Lexington. 
Research  and  Materials  Section. 
S.  J.  Pollock. 
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Descriptors:  'Deicers,  'Water  pollution  control, 
'Highway  effects,  'Massachusetts,  'Groundwater 
pollution,  'Path  of  pollutants,  Sodium,  Wells, 
Costs,  Economic  aspects,  Water  pollution  preven- 
tion, Water  supply,  Sodium  chloride. 

During  the  winters  of  1974-75  through  1986-87,  the 
Massachusetts  Dept.  of  Public  Works  (MDPW) 
applied  an  average  of  198,000  tons  of  sodium  chlo- 
ride on  Massachusetts  highways  during  winter 
snow  and  ice  control  operations,  at  an  average  rate 
of  about  16.5  tons/lane  mile/winter.  This  salt  ap- 
plication caused  sodium  levels  in  groundwater  and 
water  supplies  near  highways,  in  some  locations,  to 
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increase  significantly  above  the  natural  back- 
ground level  in  this  area  of  about  10  mg/L.  During 
the  period  January  1982  through  May  1988,  the 
Massachusetts  Dept.  of  Public  Works  received  1 39 
complaints  of  salt  contamination  of  private  wells. 
These  complaints  were  resolved  by:  (1)  well  re- 
placement; (2)  connection  to  public  water  supply 
(3)  water  treatment;  (4)  highway  drainage  change- 
(5)  use  of  salt  substitute;  and  (6)  complaint  denied. 
During  this  period,  the  MDPW  was  provided  with 
$2,500,000  by  the  state  legislature,  for  investigation 
and  remediation  of  salt  contamination  of  water 
samples.  In  1986,  there  were  73  public  water  sup- 
plies in  Massachusetts  with  sodium  levels  above  20 
mg/L.  The  increase,  above  background,  of  sodium 
in  some  of  these  water  supplies  was,  at  least  partial- 
ly, from  the  use  of  highway  deicing  salt.  Com- 
plaints of  salt  contamination  of  public  water  sup- 
plies are  resolved  by:  (1)  reduced  salting  on  state 
highways  in  the  vicinity  of  the  public  water 
supply;  (2)  special  attention  given  to  salt  handling 
and  storage  practices  at  maintenance  facilities;  (3) 
installation  and  operation  of  scavenger  wells;  (4) 
construction  of  special  highway  drainage  systems 
to  collect  the  highway  runoff  and  carry  it  away 
from  sensitive  areas;  and  (5)  complaint  denied  (See 
also  W89-1 1916)  (Author's  abstract) 
W89- 11937 


TRANSPORT  OF  A  NON-AQUEOUS  PHASE 
LIQUID  WITHIN  A  COMBINED  PERCHED 
AND  WATER  TABLE  AQUIFER  SYSTEM. 

Environmental     Resources     Management      Inc 
Exton,  PA. 
T.  F.  Maguire. 
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Descriptors:  'Perched  aquifers,  *Unconfined 
aquifers,  *Solute  transport,  'Groundwater  pollu- 
tion, 'Groundwater  movement,  'Path  of  pollut- 
ants, Aquifers,  Geohydrology,  Groundwater 
budget,  Cleanup  operations,  Oil  spills,  Permeabil- 
ity, Vertical  flow,  New  Jersey. 

A  case  study  addresses  the  anomalous  nature  of 
free  phase  fuel  oil  migration  within  a  glacial  till 
sequence  in  northwestern  New  Jersey.  The  site- 
specific  geohydrologic  setting  is  characterized  by  a 
combined  perched  groundwater  and  water  table 
aquifer  system.  The  presence  of  a  superpositioned 
saturated  horizon  has  acted  to  significantly  alter 
contaminant  migration  pathways  as  well  as  trans- 
port  velocities.   As  a  result  of  an   underground 
storage  tank  failure,  a  significant  volume  of  fuel  oil 
was  released  to  the  subsurface.  The  presence  of  a 
low  permeability  horizon,  partially  encapsulating 
the  tank  pit,  functioned  to  retain  the  majority  of 
the  non-aqueous  phase  liquid  within  the  more  per- 
meable tank  pit  fill.  Elevation  fluctuations,  due  to 
precipitation  events,  within  the  perched  ground- 
water system  provided  a  mechanism  for  horizontal 
contaminant  transport.  As  a  result,  lateral  rather 
than  vertical  product  migration  predominated  ad- 
jacent to  the  loss  point.  The  configuration  of  the 
low  permeability  'perching'  strata  in  conjunction 
with  the  hydraulic  gradient  of  the  perched  ground- 
water system  functioned  to  distribute  product  in 
both  up  and  downgradient  directions  relative  to 
the  underlying  water  table  aquifer.  Upon  encoun- 
tering monitoring  well  locations,  the  product  was 
preferentially  transported  down  the  well  bore/an- 
nulus,  in  response  to  a  permeability  gradient,  subse- 
quently accumulating  on  the  water  table.  The  pres- 
ence of  increased  permeability  conduits  (monitor- 
ing wells),  facilitated  rapid  vertical  product  trans- 
port through  the  perching  horizon  to  the  underly- 
ing water  table  aquifer.   In  addition,   substantial 
artificial  product  accumulations,  as  great  as  20  ft  in 
thickness,  were  observed  in  the  monitoring  wells 
Due  to  the  isolated  nature  of  free  product  accumu- 
lation on  the  water  table  as  well  as  the  presence  of 
perched  nonaqueous  liquid,  a  portable  rather  than 
a  centralized  remedial  system  was  deployed.  The 
portable  system  accelerates  site  remedial  activities 
while  minimizing  the  adsorption  and  dispersion  of 
contaminants   within   the   subsurface,   a  common 
problem  associated   with  a  centralized   recovery 
system.  (Author's  abstract) 
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GEOCHEMISTRY  OF  RADON-RICH  WATERS 
FROM  TWO-MICA  GRANITES. 

New  Hampshire  Univ.,  Durham. 

For  primary  bibliographic  entry  see  Field  2K 
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HYDROGEOLOGIC  AND  SOIL  GAS  EVALUA- 
TION OF  GROUNDWATER  CONTAMINA- 
TION AT  A  MUNICIPAL  LANDFILL  IN  NEW 
YORK  STATE. 

Dunn  Geoscience  Corp.,  Albany,  NY. 
T.  V.  Danahy,  W.  O.  Howard,  and  D.  J. 
Wolterding. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988  n 
613-633,  9  fig,  3  tab,  30  ref. 

Descriptors:  'Geohydrology,  'Groundwater  pol- 
lution, 'Landfills,  'Path  of  pollutants,  'Soil  gases, 
New  York,  Chemical  analysis,  Monitoring, 
Aquifers,  Glacial  sediments,  Bedrock,  Pollutant 
identification,  Organic  compounds,  Hydrocarbons, 
Iron,  Manganese,  Phenols,  Benzene,  Dichloroeth- 
ane,  Polychlorinated  biphenyls,  Volatile  organic 
compounds,  Soil  contamination. 

A  geohydrologic  study  of  municipal  sanitary  land- 
fill  located  in  east-central   New  York   was  per- 
formed under  contract  with  the  New  York  State 
Dept.  of  Environmental  Conservation  (NYSDEC). 
Project  activities  included  a  volatile  organic  soii 
gas   survey    using    the    Petrex    Static    Collection 
Technique,  installation  of  six  monitoring  wells,  sur- 
face   and    downhole    geophysics,     surface    and 
groundwater  sampling  and  geohydrologic  interpre- 
tation. The  soil  gas  survey  identified  downgradient 
areas  of  soil  and/or  groundwater  contamination 
which  were  further  investigated  by  the  installation 
of  monitoring  wells.  At  the  site  the  unconfined 
water  table  aquifer  consists  of  fluvial,  glaciodeltaic, 
and  glaciolacustrine  sediments.  Groundwater  flow 
is  generally  to  the  south  in  a  semi-radial  pattern  at 
approximately  2  to   5   ft/day.   The  base  of  this 
primary  water  supply  aquifer  is  defined  by  a  leaky 
glacial  till  aquitard  which  occurs  above  the  silt- 
stone-shale  bedrock  aquifer.  Reasonably  good  cor- 
relation exists  between  volatile  organic  soil  gas 
mapping  and  groundwater  contamination.  Head- 
space  analysis  of  pre-existing  monitoring  wells  sub- 
stantiated the  migration  and  volatilization  of  or- 
ganic compounds.  Groundwater  quality  results  in- 
clude elevated  levels  of  chlorinated  hydrocarbon, 
aromatic  hydrocarbon,  metal  and  indicator  param- 
eters with  respect  to  background  conditions.  Iron, 
manganese,    phenol,    benzene,    1,2-dichloroethane 
and  two  PCB  compounds  exceeded   New  York 
State  groundwater  standards  or  guidance  values. 
Gas   chromatography,    mass   spectrometry   (MC/ 
MS)  and  carbon- 14  analyses  indicate  a  significant 
amount  of  methane  gas  has  been  generated  by 
landfilhng  activities.  The  soil  gas  survey  proved  to 
be  a  cost-effective  diagnostic  technique  for  prelimi- 
nary evaluation  of  landfill  generated  volatile  or- 
ganic compounds.  (See  also  W89-11916)  (Author's 
abstract) 
W89- 11951 


CONCEPTUAL  MODEL  OF  NUTRIENT 
TRANSPORT  IN  SUBSURFACE  SOIL  SYS- 
TEMS, 

Maine   Univ.    at   Orono.    Environmental    Studies 
Center. 
M.  W.  Hall. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
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Descriptors:  'Fate  of  pollutants,  'Septic  tanks, 
•Path  of  pollutants,  'Solute  transport,  'Nutrients,' 
•Groundwater  movement,  Model  studies,  Phos- 
phorus, Nitrogen,  Fate  of  pollutants,  Soil  water. 

An  important  question  confronting  those  con- 
cerned with  preserving  the  integrity  of  rural  envi- 


ronments is  the  degree  to  which  pollutants  origi- 
nating with  septic  tank  systems  may  harm  such 
environments.  These  are  indications  that  such  sys- 
tems may  be  a  significant  source  of  the  plant 
nutrients-nitrogen  and  phosphorus-entering  sur- 
face waters.  In  isolated  rural  settings,  where  other 
large  sources  of  these  nutrients  are  not  present, 
such  effluents  may  very  well  contribute  materially 
to  the  enrichment  of  surface  waters.  The  fate  of 
these  nutrients  after  they  leave  the  septic  tank 
becomes,   therefore,  quite  significant.   There  are 
several  pathways  by  which  effluents  from  soil  sys- 
tems might  enter  surface   waters,   including:  (1) 
piping,  through  fractured  rock  or  through  eroded 
rock  channels;  (2)  overland  flow,  resulting  from 
clogging  of  the  absorption  field  and  the  subsequent 
surfacing  of  the  effluent;  and  (3)  flow  through 
porous  media.  Most  of  the  nitrogen  in  septic  tank 
effluent  ultimately  is  converted  to  the  nitrate  form 
which  moves  through  soil  water  system  with  ease' 
Therefore,  it  is  likely  that  most  of  the  nitrogen 
introduced  to  soil  systems  by  septic  tanks  will 
eventually  enter  ground   or  surface  waters.   Al- 
though  most  soils  can   retain   large  amounts  of 
phosphorus,  the  system,  like  most  such  systems 
can  be  overloaded  either  by  applying  too  much 
phosphorus  or   by  applying   it   too  rapidly.   Al- 
though soils  clearly  can  'fix'  or  immobilize,  large 
amounts  of  phosphorus,  there  are  several  reasons 
to  suspect  that  phosphorus  also  can  be  transported 
through  soil  systems.  Much  additional  information 
on  this  subject  is  needed  if  ground  and  surface 
waters  are  to  be  protected  against  phosphorus  pol- 
lution by  septic  tank  effluents.  Since  nitrogen  and 
phosphorus  can  be  transported  to  some  significant 
degree   from   one   point   to   another   within   this 
system,  thought  should  be  given  to  development  of 
a  model  which  describes  the  rate  and  extent  of  this 
transport.  Given  certain  information  about  effluent 
input   and   knowledge  of  these   parameters,   this 
model  could  be  used  to  predict  the  concentration 
of  some  pollutant,  in  the  aqueous  phase,  at  some 
point  in  the  system,  as  a  function  of  time.  (See  also 
W89-11953)(Lantz-PTT) 
W89- 11958 


GROUNDWATER  POLLUTION -PROBLEMS 
AND  SOLUTIONS. 

National  Water  Well  Association,  Worthington, 
OH. 

J.  H.  Lehr. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  111-119  7 
ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Injection  wells,  'Solid  wastes, 
'Aquifers,  'Septic  tanks,  Waste  disposal,  Nitrates, 
Hydrocarbons,  Organic  compounds. 

The  major  causes  of  groundwater  pollution  are: 
well  injection;  solid  waste  disposal;  septic  tank 
inadequacies;  aquifer  transfer;  and  chemical  popu- 
lation. Deep  well  injection  poses  the  greatest  threat 
to  our  water  supplies.  The  greatest  danger  comes 
when  the  well  bore  or  the  formation  is  plugged 
because  of  the:  injection  of  fluid  containing  sus- 
pended solids;  accumulation  of  corrosion  products; 
precipitation  of  the  injected  fluid  with  the  connate 
water  of  the  formation;  bacteriological  plugging; 
swelling  of  mineral  constituents.  Solid  waste  dis- 
posal results  in  pollution  originating  from  the  lea- 
chates  of  from  open  dumps,  solid  waste  compost- 
ing sites,  industrial  refuse,  and  treatment  plant 
sludge.  But  perhaps  the  worst  of  all  are  the  antisep- 
tically  named  but  not  so  well  operated  'sanitary 
landfills'.  Septic  tanks  and  other  domestic  waste 
disposal  systems  such  as  aerobic  tanks  can  operate 
so  as  to  pose  no  danger  to  the  groundwater.  To 
achieve  such  a  compatible  situation,  soil  conditions 
must  be  adequate,  leach  beds  must  be  constructed 
with  care,  the  water  table  must  be  a  safe  depth 
below  the  tank  and  leach  bed,  and  water  wells 
should  be  located  beyond  the  area  of  influence  of 
leachate  movement.  Aquifer  pollution  from  intera- 
quifer  transfer  through  inadequate  or  abandoned 
wells  is  a  problem  for  the  groundwater  geologist. 
To  develop  water  from  the  highest  quality  aquifer 
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while  sealing  off  those  inadequate  or  poor  quality, 
water  well  casings  should  be  grouted  into  the 
ground  and,  under  ideal  conditions,  screened  only 
at  the  depth  of  the  best  aquifer.  Additionally,  states 
should  enforce  proper  procedures  for  abandoning 
useless  wells  to  that  a  rusted-out  casing  or  open 
hole  will  not  become  a  continuous  avenue  for 
aquifer  transfer  or  surface  water  entry.  Chemical 
pollution  sources  include  petroleum  contamination 
from  leaking  service  station  tanks  and  above- 
ground  spills  of  gas  and  oil,  agricultural  feedlot 
pollution,  salt  thrown  on  icy  winter  roads  which 
nearly  all  ends  up  in  aquifers,  and  industrial  wastes 
of  wide  varieties.  Industrial  and  chemical  wastes  of 
the  varieties  cited  may  be  a  greater  long  term 
hazard  than  human  waste.  Micro-organisms  from 
human  waste  can  be  effectively  removed  by  filtra- 
tion through  only  a  short  travel  distance  in  granu- 
lar earth  material.  Most  chemical  compounds, 
however,  are  carried  without  alteration  or  absorp- 
tion through  the  groundwater  system  and  into  both 
ground  and  surface  reservoirs.  (See  also  W89- 
11053)  (Lantz-PTT) 
W89-11963 


NITRATE  CONTAMINATION  OF  THE 
WATER-TABLE  AQUIFER  BY  SEPTIC  TANK 
SYSTEMS  IN  THE  COASTAL  PLAIN  OF 
DELAWARE. 

Delaware  Geological  Survey,  Newark. 
J.  C.  Miller. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  121-133,  6 
fig,  10  ref. 

Descriptors:  *Nitrates,  'Groundwater  pollution, 
•Aquifers,  *Septic  tanks,  'Water  pollution  sources, 
•Wastewater  treatment,  'Delaware,  Coastal 
aquifers,  Wells,  Wastewater  disposal. 

Increased  population  growth  in  Delaware  is  result- 
ing in  a  greater  demand  for  potable  water  supplies. 
At  present  a  large  percentage  of  the  public  water 
supply  is  obtained  from  deep  artesian  aquifers.  The 
water  table  aquifer  is  vulnerable  to  contamination 
by  objectionable,  possibly  toxic  fluids  and  water 
soluble  solids  placed  on  or  within  the  soil.  The 
permeability  of  the  sands  that  compose  the  water 
table  aquifer  is  such  that  contaminants  can  easily 
move  toward  public  and  private  wells.  If  septic 
tank  systems  are  used  indiscriminantly  around  the 
edge  of  large  cities  in  Delaware,  the  groundwater 
within  the  Pleistocene  Columbia  Formation,  the 
water  table  aquifer,  will  be  so  contaminated  by 
nitrates  that  it  will  not  be  suitable  for  use  by  the 
large  communities  as  their  water  needs  increase 
and  wellfields  move  outward.  In  Dover,  Delaware, 
where  water  levels  in  the  Cheswold  and  Piney 
Point  artesian  aquifers  are  declining  as  a  result  of 
heavy  pumpage  in  the  Dover,  Dover  Air  Force 
Base,  and  Cambridge,  Maryland  areas,  the  commu- 
nity will  eventually  have  to  resort  to  well  fields  in 
the  Columbia  Formation.  Such  a  city  as  Dover 
will  be  surrounded  by  a  ring  of  nitrate-contaminat- 
ed water  that  it  cannot  use.  It  will  then  be  neces- 
sary for  the  city  to  extend  costly  water  lines  out  to 
uncontaminated  areas.  Water  analyses  on  file  at  the 
Delaware  Geological  Survey  revealed  that  25%  of 
the  shallow  wells  (less  than  50  ft  deep)  in  the  state 
yield  water  with  nitrate  levels  above  20  ppm  (parts 
per  million).   Although  the   U.S.   Public   Health 
Service  upper  limit  for  nitrate  in  drinking  water  is 
45  ppm,  the  Delaware  Geological  Survey  consid- 
ers the  20  ppm  level  to  be  an  indication  of  the 
beginning  of  nitrate  contamination  of  the  water 
table  aquifer.  These  data  support  the  long-held  and 
little-applied  belief  that  the  use  of  septic  tanks  in 
high  density  suburban  developments  has  detrimen- 
tal effects  on  groundwater.  (See  also  W89-11953) 
(Lantz-PTT) 
W89-11964 


VIRUS  MOVEMENT  INTO  GROUNDWATER 
FROM  SEPTIC  TANK  SYSTEMS. 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
O.  J.  Sproul. 

IN:   Water   Pollution   Control    in    Low    Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 


gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  135-144,  4 
tab,  18  ref. 

Descriptors:  *Viruses,  *Groundwater  pollution, 
•Septic  tanks,  *Fate  of  pollutants,  Water  pollution 
sources,  Filtration,  Path  of  pollutants,  Adsorption, 
Biodegradation,  Wastewater  disposal. 

Viruses  can  be  recovered  from  any  water  that  has 
been  subjected  to  viral  contamination.  Little  infor- 
mation  is  available   on  virus  removal   in   septic 
tanks,   however   laboratory   studies   have   shown 
minor  removal  of  poliovirus  type  1  after  3  hrs  of 
sedimentation  of  domestic  wastewater.  Plant  scale 
data  show  an  inconsistent  and  undependable  re- 
moval of  viruses.  In  some  cases,  viruses  increased 
in  numbers  after  sedimentation,  probably  because 
of  the  breaking  up  of  fecal  material  and  liberation 
of  the  viruses  to  the  bulk  solution.  Virus  removal 
or  inactivation  in  the  soil  after  discharge  from  a 
septic  tank  may  be  affected  by  any  or  a  combina- 
tion of  the  following  mechanisms:  adsorption,  bac- 
terial   enzymatic    attack,    and/or    natural    dieoff. 
Virus  adsorption  in  the  soil  occurs  in  part  because 
of  an  interaction  between  chemical  groups  on  the 
virus  protein  coat  and  groups  on  the  adsorbing 
surface.  Field  experience  with  relatively  low  appli- 
cation rates  and  low  influent  virus  numbers  but 
with  viruses  present  after  5  ft  of  filtration,  does  not 
encourage  confidence  in  the  ability  of  the  soil 
environment   to   reduce   virus   numbers   to   zero 
under  marginal  conditions.  This  is  especially  signif- 
icant since  these  groundwaters  are  used  for  drink- 
ing water  supplies  without  disinfection.  Long  fil- 
tration distances  will  affect  virus  removals.  In  a 
full-scale  test  by  the  swab-detection  technique,  no 
viruses  could  be  found  after  filtration  of  a  com- 
pletely treated  effluent  through  200  ft  of  an  8  to  12 
foot   layer   of  sand   and    gravel.   The   test   used 
160,000  gallons  of  effluent  containing  500  tissue 
culture  infected  dose  units/ml  of  poliovirus  type  3. 
(See  also  W89-1 1953)  (Lantz-PTT) 
W89-11965 


THIRTY-FIVE  YEARS  OF  USE  OF  A  NATU- 
RAL SAND  BED  FOR  POLISHING  A  SECOND- 
ARY-TREATED EFFLUENT. 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Environmental  Engineering. 
For   primary  bibliographic  entry   see  Field   5D. 
W89- 11972 


NON-POINT  POLLUTION  SOURCES  AND 
CONTROL. 

Cornell  Univ.,  Ithaca,  NY.  Environmental  Studies 
Program. 
R.  C.  Loehr. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  269-299,  2 
fig,  10  tab,  57  ref. 

Descriptors:  •Nonpoint  pollution  sources,  *Water 
pollution  control,  *Water  pollution  sources,  Sur- 
face runoff,  Agricultural  runoff,  Precipitation, 
Urban  runoff,  Land  management,  Fertilizers, 
Water  pollution  prevention. 

Interest  in  potential  pollution  sources  other  than 
municipal  and  industrial  sources  has  increased  as 
the  nation  has  expanded  its  water  pollution  con- 
cerns and  recognized  that  water,  air,  and  land 
resources  are  not  isolated  components.  Certain  po- 
tential pollution  sources  such  as  precipitation, 
drainage  from  urban  areas,  runoff  from  forested 
and  pasture  lands,  return  irrigation  flows,  decaying 
vegetation,  and  wastes  from  wild  animals  generally 
have  been  assumed  to  be  small  compared  to  point 
sources  such  as  municipal  and  industrial  waste 
discharges.  Based  upon  the  reported  range  of  char- 
acteristics in  nonpoint  sources  and  upon  available 
technology  for  their  control,  the  nonpoint  sources 
were  identified  as  follows:  (1)  uncontrollable  or 
not  needing  control-precipitation,  unmanaged 
forest  land  runoff,  range  land  runoff;  (2)  possibly 
needing  control-crop  land  runoff,  runoff  from 
land  receiving  manure,  crop  land  tile  drainage, 


irrigation  return  flows;  and  (3)  requiring  control- 
urban  1  and  runoff,  manure  seepage,  feedlot  runoff. 
Many  nonpoint  sources  will  be  difficult  to  control 
if  control  is  defined  as  the  ability  to  establish  and 
enforce  effluent  standards  for  a  given  runoff  event. 
However,  if  the  control  is  approached  by  utilizing 
appropriate  management  practices,  many  of  the 
sources  are  controllable.  Proper  land  and  crop 
management  practices,  such  as  erosion  control, 
timing  and  integration  of  manure  disposal  practices 
on  the  land,  and  timing  of  fertilizer  application  to 
coincide  closely  with  crop  need  offer  opportunities 
to  minimize  runoff  of  potential  pollutants  from 
agricultural  lands.  (See  also  W89- 11953)  (Lantz- 
PTT) 
W89- 11974 


WATER  QUALITY  IMPROVEMENT 

THROUGH  CONTROL  OF  ROAD  SURFACE 
RUNOFF. 

Woodward-Clyde    Consultants,    San    Francisco, 

CA.  Envicon  Div. 

For  primary  bibliographic   entry  see  Field   5G. 

W89-11975 

WATER  POLLUTION  AND  ASSOCIATED  EF- 
FECTS FROM  STREET  SALTING. 

Environmental   Protection   Agency,   Edison,   NJ. 
Storm  and  Combined  Sewer  Technology  Branch. 
R.  Field,  E.  J.  Struzeski,  H.  E.  Masters,  and  A.  N. 
Tafuri. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  317-340,  7 
fig,  8  tab,  75  ref. 

Descriptors:  *Water  pollution  sources,  *Urban 
runoff,  'Highway  effects,  *Deicers,  *Path  of  pol- 
lutants, 'Salts,  'Ecological  effects,  Urban  areas, 
Chlorides,  Ice,  Corrosion. 

Salt  contamination  in  runoff  is  generated  by  storm 
events.    This    report    presents    a    state-of-the-art 
review  of  highway  deicing  practices  and  associat- 
ed environmental  effects  and  offers  a  summary  of 
the  available   information   on  the  following:   (1) 
methods,  equipment,  and  materials  used  for  snow 
and  ice  removal;  (2)  chlorides  found  in  rainfall  and 
municipal  sewage  during  the  winter;  (3)  salt  runoff 
from  streets  and  highways;  (4)  deicing  compounds 
found  in  surface  streams,  public  water  supplies, 
groundwater,  farm  ponds,  and  lakes;  (5)  special 
nutritious  or  toxic  additives  incorporated  into  deic- 
ing agents;  (6)  vehicular  corrosion  and  deteriora- 
tion of  highway  structures  and  pavements  attribut- 
able to  salting;  and  (7)  effects  of  deicing  com- 
pounds on  roadside  soils,  vegetation,  and  trees. 
Some  important  conclusions  drawn  from  this  study 
are:  (1)  deicing  salts  are  found  in  high  concentra- 
tions in  highway  runoff.  These  salts  have  caused 
certain  injury  and  damage  across  a  wide  environ- 
mental spectrum,  and  their  potential  dangers  are 
severe;  (2)  practically  all  highway  authorities  in 
the  US  believe  that  'bare  pavement'  conditions  are 
necessary,  and  this  attitude  often  results  in  exces- 
sive salt  application;  (3)  salt  storage  sites  are  per- 
sistent and  frequent  sources  of  ground  and  surface 
water  contamination  and  of  vegetation  damage;  (4) 
the  special  additive  in  road  deicers  have  latent 
toxic  properties  and  are  therefore  particularly  dan- 
gerous; (5)  deicing  salts  have  raised  the  chloride 
content  of  water  supplies  and  receiving  waters  to 
dangerous  levels;   (6)  deicing  salts  are  a  major 
factor  in  vehicular  corrosion  and  roadway  damage. 
Rust-inhibiting  additives  are  not  effective;  and  (7) 
road  deicers  can  disturb  soils,   trees,   and  other 
vegetation  comprising  the  roadside  environment. 
The  US  Environmental  Protection  Agency  is  cur- 
rently investigating  proposals  for  further  research 
in  the  area,  and  has  already  begun  a  large  project 
which  will  produce  two  manuals-one  a  deicer 
user's  manual,  and  the  other  a  manual  of  design 
and  recommended  practices  for  storage  facilities 
and     methods     of    handling     deicing     materials 
throughout  storage.  (See  also  W89-11953)  (Lantz- 
PTT) 
W89-11976 
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LIVESTOCK  GRAZING--A  NONPOINT 
SOURCE  OF  WATER  POLLUTION  IN  RURAL 
AREAS. 

Utah  State  Univ.,  Logan.  Dept.  of  Range  Science 
and  Ecology  Center. 
G.  B.  Coltharp,  and  L.  A.  Darling. 
IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  d  341-358  8 
fig,  2  tab,  26  ref. 

Descriptors:  'Livestock,  •Nonpoint  pollution 
sources,  'Rural  areas,  "Water  pollution  sources, 
Coliforms,  Bacteria,  Public  health,  Logan  River, 
Utah. 

It  has  been  estimated  that  grazed  areas  (pasture, 
grassland,  and  range)  constitute  over  one  third  of 
the  land  area  of  the  conterminous  48  states,  and 
forested  areas,  which  are  grazed  in  many  instances, 
constitute  an  additional  one  third  of  this  land  area. 
In  order  to  ascertain  the  relative  contribution  of 
wildland  grazing  to  rural  water  quality,  selected 
water   quality   parameters   were   investigated   on 
three  small  watersheds  within  the  Logan  River 
drainage  of  northern  Utah  during  1971  and  1972. 
Cattle  and  sheep  grazing  on  small  mountain  water- 
sheds with  live  streams  significantly  increases  the 
total  cohform,  fecal  coliform,  and  fecal  streptococ- 
cus  counts    in    the    streams    immediately    below 
grazed    areas.    These    indicator   organisms    were 
present    at    all    downstream    sampling    stations 
(nonspnng  areas)  regardless  of  the  presence  or 
absence  of  grazing  livestock,  but  they  were  much 
more  numerous  in   the  streams  draining  grazed 
areas.  If  the  number  of  bacteriological  indicator 
organisms  present  in  water  is  an  accurate  indica- 
tion of  actual  pathogen  presence,  then  cattle  and 
sheep  grazing  a  watershed  through  which  streams 
flow  can  increase  the  potential  health  hazards  of 
that  stream  to  downstream  users.  However,  the 
elevated   counts  measured   in   this   study,   which 
were  attributable  to  grazing,  did  not  persist  after 
mixing  with  Logan  River.  Total  coliform  counts 
were  generally    <    100/100  ml  in  Logan  River 
below  the  study  watersheds,  and  fecal  coliforms 
ranged  from  5  to  50/100  mg.  Also,  livestock  graz- 
ing had  no  apparent  effects  on  the  chemical  and 
physical  values  measured  in  this  study.  Several  of 
the  parameters  were  slightly  elevated  during  the 
grazing  period,  but  in  most  instances  they  were  not 
significantly  different  from  the  values  before  and 

™£a  ?,r^mg'  (See  Blso  W89"  1'953)  (Lantz-PTT) 

Wo9- 1 1977 


HYDROGEOLOGIC  MISINTERPRETATIONS 
AND  AQUIFER  CONTAMINATION  CAUSED 
BY  LEAKING  MONITORING  WELLS. 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

For  primary  bibliographic  entry  see  Field  7A 
W89- 12003 


CAPTURE  OF  A  GROUNDWATER  CONTAMI- 
NATION PLUME  IN  FRACTURED  BEDROCK 
BY  AN  ARTIFICIALLY  PRODUCED  FRAC- 
TURE ZONE  CREATED  THROUGH  CON- 
TROLLED  BLASTING. 
Dunn  Geoscience  Corp.,  Albany,  NY. 
For  primary  bibliographic  entry  see  Field  5G 
W89-12O05 


SIMULATION  OF  GROUNDWATER  FLOW 
CHARACTERISTICS  BY  FLOW  AND  MASS 
TRANSPORT  MODELS. 

New  Jersey  Dept.  of  Environmental  Protection 
Trenton.  Div.  of  Solid  Waste  Management. 
For  primary  bibliographic  entry  see   Field   5G. 
W89- 12006 


ISOLATION  AND  MITIGATION  OF  GROUND- 
WATER CONTAMINATION  BASED  ON 
GROUNDWATER  MODELING  TECHNIQUES- 
A  CASE  HISTORY. 

Camp,  Dresser  and   McKee,  Inc.,  Atlanta,  GA 

u?JQ?£m£ry   bibIi°graphic   entry  see   Field   5G. 

Wo9- 12007 


CONTROL  AND  REMEDIATION  OF  VOLA- 
TILE  ORGANIC  CHEMICAL  MIGRATION  IN 
FRACTURED  BEDROCK. 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME 
R.  L.  Fortin. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  29-33,  7  fig,  1  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
control,  'Volatile  organic  compounds,  'Ground- 
water pollution,  Water  pollution  prevention,  Geo- 
logic fractures,  Geohydrology,  Aquifers,  Model 
studies,  Groundwater  recharge,  Bedrock. 

In  many  industrial  and  urban  areas  of  the  north- 
eastern United  States,  volatile  organic  chemicals 
(VOCs)  have  been  discharged  into  the  ground, 
contaminating  both  soil  and  bedrock  aquifers.  Res- 
toration of  these  aquifers  can  be  a  long  and  diffi- 
cult task,  depending  on  the  physical  setting  and 
chemical  distribution  in  the  natural  system.  At  one 
site  in  the  northeast,  a  geohydrologic  investigation 
was  conducted  to  identify  the  principal  migration 
and  pathway(s)  in  the  bedrock  aquifer.  A  ground- 
water pumping  test  and  pilot  treatability  test  were 
completed  for  the  design  of  a  groundwater  extrac- 
tion and  treatment  system.  The  geohydrologic  and 
chemical  data  were  used  to  calibrate  a  two-dimen- 
sional finite  difference  flow  and  chemical  transport 
model.  The  bedrock  aquifer  was  modeled  assuming 
porous    media    flow    conditions    (an    'equivalent 
porous  medium').  The  model  was  used  to  evaluate 
various  pumping  and  injection  schemes.  Based  on 
the  modeling  evaluation,  a  pumping  system  con- 
sisting of  three  wells  strategically  placed  along  a 
bedrock  fracture  zone  was  found  to  be  the  most 
effective  remedial  alternative  for  VOC  contamina- 
tion. This  alternative  was  designed  and  implement- 
ed about   1.5  years  ago.  Data  collected  to  date 
show  that  the  total  yield  of  the  wells  ranges  from 
10  to   15  gal/min  and  the  capture  zone  extends 
beyond  the  VOC  plume  boundary.  The  capture 
zone  and  pumping  rate  appear  to  fluctuate  season- 
ally with  recharge,  showing  the  need  to  closely 
monitor  and  regulate  total  pumping  to  maintain 
adequate  control  over  plume  migration  and  the 
recovery  process.  (See  also  W89- 12002)  (Lantz- 

W89- 12008 


CASE  HISTORY  OF  A  CONTAMINATED 
GROUNDWATER  DISCHARGE  TO  SURFACE 
WATER  PURSUANT  TO  AN  ACL. 

Eder  Associates,  Locust  Valley,  NY. 

For  primary  bibliographic  entry  see   Field   5G 

W89-12010 


BASICS  OF  GROUNDWATER  CONTAMINA- 
TION MODELING. 

Camp,  Dresser  and  McKee,  Inc.,  Atlanta,  GA 
R.  C.  Johnson. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  45-47. 

Descriptors:  'Water  pollution  prevention, 
•Groundwater  pollution,  'Model  studies,  'Path  of 
pollutants,  Regulations,  Simulation  analysis,  Clean- 
up operations,  Standards. 

Successful  groundwater  protection  programs  or 
contamination  remediation  efforts  depend  primari- 
ly on  complete  understanding  of  groundwater  flow 
and  the  associated  movement  of  contaminant 
plumes.  Once  significant  amounts  of  pollutants 
enter  the  groundwater  system,  recovery  of  the  raw 
pollutant  and  treatment  of  contaminated  ground- 
water are  extremely  costly  operations.  Complete 
cleanup  of  groundwater  is  usually  impossible  with 
available  technology.  Protection  of  vital,  potable 
groundwater  supplies  must  therefore  be  based  on 
prevention  by  regulation  of  the  potential  sources  of 
pollution.  These  regulations  can  take  the  form  of 
land  use  controls,  underground  storage  tank  or 
pipeline  construction  standards,  or  groundwater 
monitoring  requirements.  However,  all  such  regu- 
lations must  be  based  on  realistic  evaluation  of 
potential  groundwater  contamination  impacts  and/ 


or  nsk  assessments.  Pollutant  transport  modeling 
provides  the  necessary  technical  basis  for  the  eval- 
uation of  potential  impacts  from  groundwater  con- 
tamination. These  techniques  can  also  be  used  to 
understand  and  evaluate  existing  contamination 
problems  and  pollutant  plume  movement.  Once 
understood,  transport  modeling  helps  to  evaluate 
plume  remediation  alternatives.  (See  also  W89- 
12002)  (Lantz-PTT) 
W89-12011 


FIELD  INVESTIGATION  OF  MACROFEA- 
TURES  IN  COMPACTED  SOIL. 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

R.  C.  Speake,  R.  L.  Shiver,  D.  C.  Anderson,  and  J 
A.  Rehage. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  187-191,  7  fig,  3  tab,  9  ref. 

Descriptors:  'Linings,  'Waste  disposal  sites,  'Field 
tests,  'Geohydrology,  'Compacted  soils,  'Soil 
properties,  Dye  releases,  Tracers,  Hydraulic  con- 
ductivity, Soil  water,  Groundwater  movement, 
Path  of  pollutants. 

A  method  for  delineating  fluid  conducting  macro- 
features  in  compacted  soil  liners  for  surface  im- 
poundments through  the  use  of  a  dye/chemical 
tracer  and  the  results  of  an  application  of  the 
method  to  a  field  problem  are  presented.  Dye/ 
chemical  tracers  effectively  defined  zones  of  high 
hydraulic  conductivity  resulting  from  poor  con- 
struction practices  utilized  at  the  facility.  Poor 
compaction  techniques  are  cited  in  an  explanation 
of  the  existence  of  dye-stained  interlift  areas  of  a 
compacted  soil  cover.  Additionally,  dye-stained 
roots,  rocks,  desiccation  cracks  and  clod  remnants 
are  blamed  for  the  rapid  drainage  of  two  of  the 
four  infiltration  apparati.  Because  of  its  simplicity, 
the  method  is  well-suited  to  the  identification  of 
zones  of  high  hydraulic  conductivity  that  may  give 
rise  to  a  compromise  of  the  integrity  of  a  liner 
system.  To  minimize  seepage  and/or  transport  of 
hazardous  constituents  from  a  containment  struc- 
ture, it  is  recommended  that  exceptionally  good 
construction  quality  assurance  be  exercised  when 
constructing  compacted  soil  liners.  (See  also  W89- 
12002)  (Author's  abstract) 
W89- 12026 


CONTAMINATION  ASSESSMENT  AND  RE- 
MEDIAL ALTERNATIVES  FOR  FORMER 
WASTE  OIX  PROCESSING  FACIiLTY  CON- 
TAMINATING THE  BISCAYNE  AQUD7ER. 

Ecology  and  Environment,  Inc.,  Tallahassee,  FL. 
For  primary  bibliographic  entry  see  Field  5G 
W89-12039 


STRATEGIES  FOR  EXTERNAL  LEAD  DETEC- 
TION OF  UNDERGROUND  STORAGE  TANKS. 

Environmental  Monitoring  and  Support  Lab.,  Las 
Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7A. 
W89- 12047 


MULTIPATHWAY  RISK  ASSESSMENT 
METHODOLOGY  COMPATIBLE  WITH  CALI- 
FORNIA DECISION  TREE  AND  U.S.  EPA  SU- 
PERFUND  GUIDELINES. 

ENVIRON  Corp.,  Washington,  DC. 

For  primary  bibliographic   entry  see  Field   5G 

W89- 12051 


STATISTICAL  MODEL  FOR  DISTRIBUTION 
OF  CHEMICALS  IN  GROUNDWATER, 

Woodward-Clyde  Consultants,  Denver,  CO. 
V.  Ekambaram,  R.  H.  Montgomery,  J.  R.  Doyle, 
and  R.  Swaroop. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  418-423,  3  fig,  10  tab,  7  ref. 
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Descriptors:  'Path  of  pollutants,  'Model  studies, 
♦Groundwater  pollution,  *Statistical  models,  Hy- 
drocarbons, Wells,  Chemical  analysis,  Statistical 
analysis. 

A  statistical  model  was  developed  to  describe 
groundwater  contamination  as  a  function  of  dis- 
tance from  the  source  area  at  a  CERCLA  site. 
Analytical  data  from  over  200  monitoring  and 
private  wells  were  analyzed  for  carcinogenic  po- 
lynuclear  aromatic  hydrocarbons  (PNA).  The 
wells  were  classified  first  into  shallow,  intermedi- 
ate and  deep  depending  on  depth  to  groundwater 
intake.  The  shallow  wells  then  were  grouped  based 
on  location,  water  quality  characteristics,  concen- 
tration values  were  transformed  (national  loga- 
rithm) to  approximate  normal  distributions.  A  prin- 
cipal component  analysis  was  applied  to  the  natu- 
ral logarithm-transformed  concentration  data.  A 
principal  component  value  (F)  associated  with  the 
median  and  the  90th  percentile  value  for  each 
group  of  wells  was  calculated  and  used  as  an 
independent  variable  that  provides  a  representation 
of  carcinogenic  PNA  contamination  level  for  this 
group  of  wells.  If  one  can  predict  the  rate  of 
contaminant  migration,  this  model  can  be  used  to 
estimate  contamination  levels  at  any  given  location 
with  time.  Levels  of  contamination  also  can  be 
evaluated  for  different  treatment  scenarios.  (See 
also  W89- 12002)  (Author's  abstract) 
W89- 12059 


USE  OF  AN  INSTRUMENTED  CONE  PENE- 
TROMETER IN  MONITORING  LAND  DIS- 
POSAL SITES. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

S.  S.  Cooper,  R.  G.  Malone,  R.  S.  Olsen,  and  G.  B. 
Mohrman. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  424-427,  5  fig,  2  tab,  3  ref. 

Descriptors:  'Soil  characteristics,  'Measuring  in- 
struments, *Soil  contamination,  Soil  properties, 
Resistivity,  Hydrogen  ion  concentration,  Soil 
physical  properties,  Wastewater  disposal. 

The  areal  extent  and  depth  of  soil  contamination  at 
land  disposal  sites  have  typically  been  determined 
by  collecting  soil  samples  and  conducting  analyses 
for  suspected  contaminants.  A  soil  probe,  similar  in 
basic  design  to  equipment  used  for  foundation  in- 
vestigations, has  been  modified  to  permit  the  in  situ 
characterization  of  soils  on  the  basis  of  grain  size 
and  the  location  of  soil  contamination  by  measur- 
ing soil  resistivity.  In  field  trials  the  modified  soil 
probe  has  been  effective  in  tracing  soil  types  and 
determining  the  extent  of  soil  contamination  near  a 
closed  wastewater  evaporation  pond.  The  compar- 
ison of  data  indicates:  soil  strength  measurements 
made  with  the  probe  can  be  used  to  infer  major 
changes  in  soil  type  in  the  subsurface;  soil  resistivi- 
ty measurements  made  in  situ  show  trends  that 
reflect  the  laboratory-based  soil  resistivity  meas- 
urements; soil  pH  measurements  generally  increase 
with  decreasing  soil  resistivity  indicating  alkaline 
soil  contamination  is  being  tracked;  and  the  instru- 
mented soil  probe  provides  a  rapid  method  for 
locating  soil  zones  of  anomalous  resistivity  and  of 
locating  major  changes  in  soil  type  rapidly  with 
the  minimum  problems  of  instrument  decontamina- 
tion. No  samples  are  needed  and  therefore  sample 
disposal  and  site  cleanup  are  not  needed.  (See  also 
W89-12002)  (Lantz-PTT) 
W89- 12060 


meter,  Soil  properties,  Temperature,  Organic  soils, 
Hydrogen  ion  concentration,  Underground  stor- 
age, Groundwater  pollution. 

Collection  of  environmental  samples  for  laboratory 
analysis  during  investigations  of  potentially  con- 
taminated sites  is  expensive.  There  is  a  need  for  a 
method  of  site  screening  which  provides  results 
that  can  be  used  in  assessing  the  area  tested,  is 
cheaper  than  collecting  and  analyzing  in  a  labora- 
tory a  large  number  of  samples  for  a  variety  of 
parameters,  and  is  more  reliable  than  simple 
screening  with  an  Organic  Vapor  Meter.  Two 
methods,  Field  Headspace  Analysis  (FHA)  and 
Soil  Gas  Analysis  (SGA)  have  been  used  success- 
fully for  accurate  site  screening.  Applications  in- 
clude initial  site  screening  activities,  location  and 
delineation  of  contaminant  plumes,  testing  soil 
around  underground  storage  tanks  and  sampling 
along  underground  conduits.  Both  methods  are 
easily  learned  and  performed.  Apart  from  an  Or- 
ganic Vapor  Meter,  FHA  can  be  performed  with 
equipment  available  in  a  local  hardware  store. 
Equipment  for  SGA  is  somewhat  more  elaborate 
and  more  expensive.  Some  limitations  to  these  field 
methods  exist.  Cold  temperatures,  rain  and  snow 
can  cause  inaccuracies  and  problems  with  an  or- 
ganic vapor  meter.  High  organic  content  in  the  soil 
and  alkaline  or  acid  soil  can  give  false  positives  or 
false  negatives.  Many  compounds  that  may  be  of 
concern  are  not  detected  with  an  organic  vapor 
meter.  (See  also  W89- 12002)  (Lantz-PTT) 
W89- 12061 


APPLICATIONS  OF  FIELD  HEADSPACE 
ANALYSIS  AND  SOIL  GAS  ANALYSIS  USING 
AN  ORGANIC  VAPOR  METER  TO  ASSIST  IN 
IDENTIFYING  LABORATORY  SAMPLE  LO- 
CATIONS. 

Storch  Engineers,  Florham  Park,  NJ. 
D.  A.  Jermakian,  and  C.  J.  Majka. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  434-437,  2  fig. 

Descriptors:  *Path  of  pollutants,  'Field  tests,  *Soil 
gases,    'Measuring    instruments,    Organic    vapor 


MODELING  OF  CONTAMINANT  TRANS- 
PORT FROM  RESERVE  PIT  SITES. 

ERT,  A  Resource  Engineering  Co.,  Concord,  MA. 
A.  B.  Clark,  and  D.  P.  Galya. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  473-477,  6  tab,  28  ref. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
'Drilling  fluids,  'Groundwater  pollution,  Simula- 
tion analysis,  Leaching,  Hydraulic  conductivity, 
Benzene,  Arsenic,  Strontium,  Nickel,  Solute  trans- 
port. 

A  by-product  of  oil  drilling  activities  is  drilling 
mud  which  contains  quantities  of  metals  and  or- 
ganic contaminants.  This  mud  typically  is  pumped 
into  and  stored  in  a  reserve  pit  adjacent  to  the 
drilling  site.  A  study  involved  deterministic  model- 
ing to  evaluate  the  groundwater  quality  impacts  of 
10  representative  reserve  pits  in  eight  states.  Data 
from  column  studies  which  simulated  contaminants 
leaching  through  representative  reserve  pits  were 
used  to  develop  regression  equations  for  contami- 
nant mass  fluxes  of  the  leachate  correlated  against 
contaminant  concentrations  in  the  pit  solid  and 
hydraulic  conductivity  of  the  pit  solid  (or  the  clay 
filter  cake,  if  present).  Five  compounds,  including 
benzene,  chloride,  arsenic,  strontium  and  nickel 
were  modeled.  Contaminant  mass  flux  rates  for 
three  sites  were  calculated  directly  from  the  col- 
umns designed  to  represent  these  three  sites.  For 
another  seven  sites,  contaminant  mass  flux  rates 
were  obtained  via  the  regression  equations.  Con- 
taminant mass  flux  rates  were  used  as  source  terms 
to  predict  contaminant  concentrations  downgra- 
dient  of  the  10  representative  reserve  pit  sites.  The 
results  of  the  modeling  show  no  evidence  of  poten- 
tial for  contamination  of  groundwater  from  the  10 
reserve  pits  studied.  Predicted  concentrations  at 
receptor  locations  were  found  to  not  exceed  the 
health-based  water  quality  standards  chosen  for 
this  evaluation.  Therefore,  the  results  indicate  that 
these  10  reserve  pits  are  not  likely  to  contaminate 
groundwater  resources.  (See  also  W89-12002) 
(Lantz-PTT) 
W89-12067 

RECOVERY      OF      DNAPL--THEORY      AND 
PRACTICE. 

Union  Carbide  Corp.,  South  Charleston,  WV. 
For  primary  bibliographic   entry   see  Field   5G. 
W89-12070 

EVALUATION  OF  THE  STANDARD  ELUTRI- 
ATE TEST  AS  AN  ESTIMATOR  OF  CONTAMI- 


NANT RELEASE  AT  THE  POINT  OF  DREDG- 
ING, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-12075 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II:  CONFIRMATION/QUANTIFICA- 
TION, STAGE  I. 

Ecology  and  Environment,  Inc.,  Lancaster,  NY. 
Buffalo  Corporate  Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  Ad-A197  892. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  Report,  April  1988.  180p,  27  fig,  39  tab,  14 
append.  USAF  Contract  F33615-83-D-4003. 

Descriptors:  'Cleanup  operations,  'Water  pollu- 
tion sources,  'Path  of  pollutants,  Pollutant  identifi- 
cation, Reese  Air  Force  Base,  Texas,  Geophysics, 
Soil  contamination,  Heavy  metals,  Lead,  Nickel, 
Arsenic,  Zinc,  Chromium,  Copper,  Industrial 
wastewater. 

A  field  investigation  was  conducted  from  June  24, 
1986  to  October  31,  1986,  at  nine  areas  at  Reese 
Air  Force  Base,  Lubbock,  Texas.  The  investigation 
included  records  searches,  geophysical  studies,  and 
sampling  of  surface  and  subsurface  soils,  ground- 
water and  surface  water.  Samples  were  analyzed 
for  various  parameters  including  volatile  organics, 
oil  and  grease,  pesticides,  herbicides,  petroleum 
hydrocarbons,  primary  metals,  phenols,  polychlo- 
rinated  biphenyls,  and  polynuclear  aromatic  hy- 
drocarbons. Results  of  soil  analysis  from  the  areas 
checked  reveal  the  main  soil  contaminants  to  be 
oil,  grease,  and  metals.  Analysis  of  soil  samples 
indicated  a  wide  range  of  oil  and  grease  levels  with 
the  maximum  concentration  being  4,500  mg/kg. 
Lead,  chromium,  zinc,  copper,  nickel,  and  arsenic 
were  found  in  various  soil  samples  from  the  areas 
checked.  No  correlation  was  determined  between 
the  depth  from  which  the  samples  were  collected 
and  the  associated  metal  concentrations.  Results  of 
sediment  analysis  from  the  areas  checked  reveal 
the  main  sediment  contaminants  to  be  oil,  grease, 
lead,  and  chromium.  The  maximum  concentrations 
of  oil  and  grease  were  found  in  sediments  from  the 
Industrial   Waste   Lake.    The   maximum   oil   and 
grease  concentration  was  12,000  mg/kg.  The  sedi- 
ments from  the  Industrial  Waste  Lake  also  con- 
tained quantifiable  concentrations  of  volatile  or- 
ganic compounds  and  phthalates.  Lead  and  chro- 
mium were  found  in  sediment  samples  from  the 
Sewage   Lake   and   the   Drainage   Impoundment. 
Follow-up  studies  have  been  recommended  at  most 
of  the  sites  to  better  define  the  extent  of  contamina- 
tion. (Lantz-PTT) 
W89- 12093 


ESTIMATE  OF  THE  OCCURRENCE  AND  DIS- 
TRIBUTION OF  TOXICANTS  IN  STREAMBED 
SEDIMENTS  OF  THE  SUSQUEHANNA  RIVER 
SYSTEM. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

A.  N.  Ott,  C.  S.  Takita,  and  S.  W.  Bollinger. 

Susquehanna  River  Basin  Commission  Publication 

No.  123,  February  1989.  21p,  1  fig,  6  tab,  9  ref, 

append. 

Descriptors:  'Priority  pollutants,  'Metals,  'Bioas- 
say,  'Path  of  pollutants,  'Sediment  contamination, 
•Streambeds,  'Susquehanna  River,  Organic  com- 
pounds, Heavy  metals,  Lead,  Arsenic,  Mercury, 
Distribution  patterns,  River  basins,  Pesticides,  Pol- 
ychlorinated  biphenyls. 

Streambed  sediment  from  12  of  24  riverine  sam- 
pling sites  in  the  Susquehanna  River  basin  showed 
some  degree  of  contamination,  either  by  detection 
of  organic  priority  pollutants,  high  concentrations 
of  metals  or  the  presence  of  some  toxicant  as 
indicated  by  the  Microtox  bioassay.  There  was 
little  correlation  between  the  chemical  detection  of 
priority  pollutants  and  the  toxic  response  by  the 
Microtox  bacteria  to  sediment  extracts.  There  ap- 
peared to  be  a  major  decrease  in  the  content  of 
organochlorine  insecticides  and  polychlorinated  bi- 
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phenyls  in  the  bed  sediments  from  1974  to  1988. 
The  concentration  of  extractable  metals  in  the  1988 
bed  sediment  samples  were  normally  higher  than 
the  concentrations  found  in  the  1974  samples.  This 
is  most  likely  due  to  the  fact  that  the  1988  samples 
averaged  more  than  twice  the  silt  and  clay  content 
found  in  the  1974  samples.  The  one  notable  excep- 
tion-one which  was  anticipated  because  of  the 
reduction  in  use  of  leaded  gasoline-was  a  reduc- 
tion in  lead  (Pb)  content.  The  mean  concentration 
in  1974  was  123  mg/kg  and  decreased  to  a  mean 
concentration  of  76  mg/kg  in  1988.  The  mean 
concentration  for  arsenic  and  mercury  were  ap- 
proximately the  same,  however,  maximum  concen- 
trations for  both  were  higher  in  1988.  (Lantz-PTT) 
W89-12101 


WATER  QUALITY  OF  INTERSTATE 
STREAMS  IN  THE  SUSQUEHANNA  RIVER 
BASIN  MONITORING  REPORT  2:  WATER 
YEAR     1988     (OCTOBER     1987-SEPTEMBER 

Susquehanna  River  Basin  Commission,  Harrisburg 

PA. 

C.  P.  McMorran,  and  S.  W.  Bollinger. 

Susquehanna  River  Basin  Commission  Publication 

No.  122,  May  1989.  113p,  7  fig,  39  tab,  2  ref,  2 

append. 

Descriptors:  'Interstate  rivers,  *Water  quality  con- 
trol, 'Monitoring,  *Susquehanna  River,  Water 
sampling,  Water  quality  management,  Iron,  Man- 
ganese, Coliforms,  Bacteria,  Chemung  River 
Conowingo  Creek,  Octoraro  Creek,  Deer  Creek,' 
Scott  Creek,  Municipal  wastewater. 

A  twelve  station  water  quality  monitoring  network 
was  conducted  on  interstate  streams  in  the  Susque- 
hanna River  Basin  in  November  1987,  and  Febru- 
ary, May  and  August  1988.  This  was  a  continu- 
ation of  a  program  begun  in  1986.  Twenty-four 
stations  on  other  interstate  streams  were  sampled 
m  July  and  August  1988.  Stream  quality  was  also 
assessed  by  sampling  benthic  macroinvertebrates  at 
each  station  in  July  and  August  1988.  This  pro- 
gram contributes  to  a  database  that  is  used:  (1)  to 
assess  compliance  with  water  quality  standards;  (2) 
to  assess  impacts  on  water  quality;  (3)  to  character- 
ize ambient  and  seasonal  stream  quality;  and  (4)  for 
future  trend  assessment.  Most  interstate  streams 
have  good  water  quality.  Only  46  out  of  2,804 
observations  exceeded  water  quality  standards. 
Iron  and  manganese  most  commonly  exceeded 
standards.  Fecal  coliform  counts  were  high  in  the 
Susquehanna  River,  Chemung  River,  Conowingo 
Creek,  Octoraro  Creek  and  Deer  Creek.  Scott 
Creek  is  severely  degraded  by  domestic  sewage 
and  the  pollutants  from  unknown  sources  in  Delta 
Pennsylvania  and/or  Cardiff,  Maryland.  (Author's 
abstract) 
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PRELIMINARY  ANALYSIS  OF  NUTRIENT 
MONITORING  DATA  FOR  THE  SUSQUEHAN- 
NA  RTVER  AND  SELECTED  TRIBUTARIES 
JANUARY  1, 1985-DECEMBER  31,  1987. 

Susquehanna  River  Basin  Commission,  Harrisburg 

PA. 

For  primary  bibliographic  entry  see  Field  2E 
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SUMMARY  OF  SELECTED  DATA  ON  CHEMI- 
CAL CONTAMINANTS  IN  TISSUES  COLLECT- 
ED DURING  1984,  1985,  AND  1986. 

National  Ocean  Service,  Rockville,  MD.  Office  of 
Oceanography  and  Marine  Assessment. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-10O812 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Memorandum  NOS  OMA  38 
December   1987.    103p,    13  tab,  4  ref,   5  append! 

Descriptors:  'Data  collections,  'Tissue  analysis 
•Path  of  pollutants,  •MoUusks,  *Fish,  'Polychlori- 
nated  biphenyls,  DDT,  Pesticides,  Arsenic,  Cadmi- 
um, Chromium,  Lead,  Mercury,  Nickel,  Silver 
Tin,  Liver,  Antimony,  Thallium,  Heavy  metals.' 

The  most  contaminated  sites  in  the  nationwide  grid 
of  the  National  Status  and  Trends  Program  have 


been  identified  on  the  basis  of  rankings  of  contami- 
nant concentrations  in  bivalves  at  145  Mussel 
Watch  Project  sites  and  in  livers  from  fish  at  43 
Benthic  Surveillance  Project  sites.  The  chemicals 
used  on  this  national  scale  to  define  contamination 
were  total  polyaromatic  hydrocarbons,  total  poly- 
chlonnated  biphenyls,  total  DDT,  total  (non- 
DDT)  chlorinated  pesticides,  and  the  elements, 
arsenic,  cadmium,  chromium,  lead,  mercury 
nickel,  silver  and  tin.  The  elements  copper  and 
zinc  could  not  be  used  because  their  concentrations 
in  bivalve  tissue  were  so  obviously  determined  by 
the  species  of  bivalve.  Selenium  was  not  used 
because  its  concentration  in  bivalves  varied  over  a 
very  small  range.  Concentrations  of  antimony  and 
thallium  in  bivalves  and  fish  livers  were  so  often 
below  detectable  levels  that  they  could  not  be  used 
on  a  national  scale  to  define  contamination.  To  a 
large  extent  the  sites  found  to  be  among  the  10% 
most  contaminated  sites  were  near  large  coastal 
cities.  However,  there  are  sites  near  these  large 
cities  that  are  not  among  the  most  contaminated 
and  there  are  sites  in  apparently  remote  locations 
that  are  highly  contaminated.  Understanding  both 
of  those  kinds  of  observations  will  require  detailed 
analysis  of  the  local  situations.  Differences  in  or- 
ganic contaminant  concentrations  found  in  fish 
livers  in  1984  and  1985  were  generally  small  and 
indicate  little  short  term  temporal  variability  in 
contamination.  (Author's  abstract) 
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1987      ANNUAL      SITE      ENVIRONMENTAL 
REPORT  FOR  ARGONNE  NATIONAL  LABO- 

Argonne  National  Lab.,  IL.  Environment,  Safety 

and  Health  Dept. 

N.  W.  Golchert,  and  T.  L.  Duffy. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161,  as  DE88-0 11771. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
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tab,  29  ref.  * 

Descriptors:  'Environmental  impact  statement, 
Path  of  pollutants,  'Radioactive  wastes,  'Indus- 
trial wastewater,  'Water  pollution  effects,  *Ar- 
gonne  National  Laboratory,  Tritium,  Strontium, 
Cesium,  Neptunium,  Plutonium,  Americium,  Ra- 
dioactivity, Sawmill  Creek,  Illinois  River,  Des 
Plaines  River. 

To  evaluate  the  effect  of  Argonne  National  Labo- 
ratory   (ANL)    operations    on    the    environment, 
sample  collections  were  made  on  the  site,  at  the 
site  boundary,  and  off  the  ANL  site  for  compari- 
son purposes.  Measurements  were  made  for  a  vari- 
ety of  radionuclides  in  air,  surface  water,  ground- 
water, soil,  grass,  bottom  sediment,  and  milk.  Sam- 
ples were  also  analyzed  for  a  variety  of  chemical 
constituents  in  surface  water,  groundwater,  and 
ANL   effluent   water.   Measurements  of  external 
penetrating  radiation  dose  were  also  determined. 
ANL    wastewater    is    discharged    into    Sawmill 
Creek,   and   this  creek   was  sampled  above  and 
below  the  site  to  evaluate  the  effect  of  ANL  oper- 
ations on  its  radioactive  content.  The  nuclides  (for 
which  analyses  were  made)  added  to  the  creek  in 
the  wastewater,  and  the  ingestion  doses  from  their 
net   average   creek   concentrations,   if  the   creek 
water  had  been  used  as  a  potable  water  supply 
were:    hydrogen-3,    0.006    millirem    (mrem)/yr 
strontium-90,    0.09    mrem/yr;     cesium- 137,     0.06 
mrem/yr;  neptunium-237,  0.0005  mrem/yr   pluto- 
mum-239,  240,  0.0025  mrem/yr;  and  americium- 
241,  0.021  mrem/yr.  The  concentrations  and  corre- 
sponding doses  are  all  very  low  compared  to  the 
100  mrem/yr  dose  limit.  Sawmill  Creek  flows  into 
the  Des  Plaines  River,  which  in  turn  flows  into  the 
Illinois  River.  The  radioactivity  levels  in  the  rivers 
were  similar  to  those  in  other  streams  in  the  area, 
and  the  radionuclides  added  to  the  creek  by  ANL 
wastewater  had  no  measurable  effect  on  the  radio- 
active content  of  either  the  Des  Plaines  or  Illinois 
Rivers.  (Lantz-PTT) 
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Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89- 102834 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
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24  fig,    13  tab,  30  ref,  3  append.  Gas  Research 

Institute  Contract  5086-253-1380. 

Descriptors:  'Simulation  analysis,  'Water  pollu- 
tion sources,  'Water  pollution  prevention,  'Water 
pollution  treatment,  'Coal  gasification,  Model 
studies,  Groundwater  pollution,  Water  pollution 
control,  Mathematical  models,  Cost  analysis,  Oper- 
ating policies,  Field  tests. 

Minimizing  the  adverse  impact  of  underground 
coal  gasification  (UCG)  on  local  groundwater 
quality,  has  been  the  subject  of  laboratory  and 
modeling  research.  The  Clean  Cavern  Concept 
developed  to  minimize  UCG's  impact  on  ground- 
water quality,  was  investigated  using  laboratory 
reactor  simulations.  Operating  recommendations 
for  UCG  field  testing  were  made  based  upon  the 
results  of  the  laboratory  and  numerical  analyses  of 
the  simulations.  The  results  of  physical  and  numer- 
ical simulations  of  postburn  UCG  coal  pyrolysis 
indicate  that  the  liquid  and  gaseous  coal  pyrolysis 
products  are  the  source  of  most  UCG  contami- 
nants. Further,  elimination  of  gas  losses  during  and 
after  UCG  operations  and  reduction  of  postburn 
coal  pyrolysis  can  greatly  reduce  the  adverse  envi- 
ronmental impact  and  subsequent  mitigation  costs 
of  the  process.  This  can  be  accomplished  through 
operational  constraints  and  by  incorporating  low- 
cost  procedures  during  and  after  UCG  termination 
(Lantz-PTT) 
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UNDERGROUND  COAL  GASIFICATION  CON- 
TAMINANT CONTROL  PROGRAM:  SIMULA- 
TION OF  POSTBURN  UCG  CONTAMINANT 
PRODUCTION. 


EVALUATION  OF  THE  SOURCES  OF  NI- 
TRATE IN  GROUNDWATER  NEAR  MOUNT 
GAMBIER,  SOUTH  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

P.  J.  Dillon. 

Commonwealth  Scientific  and  Industrial  Research 

Organization  Water  Resources  Series  No  1,  62p  30 
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Descriptors:  'Water  pollution  sources,  'Nitrates, 
•Groundwater  pollution,  'Australia,  Mount  Gam- 
bier,  Nonpoint  pollution  sources,  Groundwater 
quality,  Farm  wastes,  Aquifers. 

Nitrate  concentrations  in  groundwater  exceeded  45 
mg/L  over  270  sq  km  in  a  1000  sq  km  pastoral 
study  area  in   the  Lower  South  East  of  South 
Australia.    Sources    of   nitrogen    include   dairies, 
cheese  factories  and  abattoirs  (point  sources),  and 
livestock  urine  leached  from  leguminous  pasture  (a 
diffuse  source).  Twenty-seven  percent  of  the  study 
area  has  a  long  term  loss  of  potable  supply  due  to 
nitrate   concentrations   exceeding   45   mg/L   (the 
drinking  water  guideline).  Nitrate  concentrations 
exceed  10  mg/L  over  80%  of  the  study  area.  Most 
of  this  deterioration  has  occurred  as  a  byproduct  of 
primary  industry  over  the  last  century.  In  spite  of 
numerous  data  for  evaluating  the  current  state  of 
the  groundwater  resource  very  few  are  useful  for 
predicting  future  groundwater  quality.  Two  viable 
scenarios  are  presented-one  showing  no  increase  in 
current  concentrations  the  other  a  four  fold  in- 
crease. Steady  state  will  not  be  reached  for  500  yrs 
but  50%  of  the  aquifer  could  exceed  45  mg/L 
within  100  yrs.  Until  a  study  of  recharge  nitrate 
concentration  or  aquifer  stratification  is  performed 
the  future  water  quality  in  the  aquifer  cannot  be 
forecast.  The  dominant  source  of  nitrate  in  the 
aquifer  is  atmospheric  nitrogen  fixed  by  clovers. 
Grazing  stock  accelerate  the  mineralization  proc- 
ess and  redistribute  nitrogen  unevenly  over  pas- 
tures   thereby    enhancing    nitrate    leaching.    Soil 
above  the  water  table  contains  20  to  30  yrs  worth 
of  leached  nitrate.  Point  sources  contribute  only  a 
small  fraction  (around  11%)  of  the  current  total 
nitrogen  load  on  the  aquifer.  Contaminant  plumes 
from  >   300  past  and  present  point  sources  will 
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remain  in  the  aquifer  for  centuries  and  disperse  at 

an  unknown  rate.  (Lantz-PTT) 
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SOIL  SALINITY:  IRRIGATION  PRACTICES 
AND  EFFECTS  ON  CROPS  AND  GROUND 
WATER,  JANUARY  1977-MAY  1988:  CITA- 
TIONS FROM  THE  SELECTED  WATER  RE- 
SOURCES ABSTRACTS  DATABASE. 
National  Technical  Information  Service,  Spring- 
field, VA.  .  ,  w  . 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-864509, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
May  1988.  72p.  Supersedes  PB87-860292. 
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tion sources,  'Bibliographies,  Saline  water,  Salt 
tolerance,  Crop  yield,  Irrigation  practices. 

This  bibliography  contains  citations  concerning  the 
effects  on  crops  and  groundwater  from  saline  irri- 
gation waters.  The  salt  tolerance  of  crops,  includ- 
ing beans,  grains,  and  citrus  fruits,  are  examined. 
Soil  and  groundwater  salinity,  and  surface  water 
salinity  are  discussed,  and  the  sources  of  brackish 
waters  are  considered.  This  updated  bibliography 
contains  188  citations  of  which  28  are  new  entries 
to  the  previous  edition.  (Author's  abstract) 
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ACID  MINE  DRAINAGE,  OCTOBER  1978-MAY 
1988:  CITATIONS  FROM  THE  NTIS  BIBLIO- 
GRAPHIC DATABASE. 

National  Technical  Information  Service,  Spring- 
field, V  A.  „.,„«« 
For  primary  bibliographic  entry  see  Field  5  A. 
W89-12145 


SANITARY  LANDFALLS,  JANUARY  1978- 
APRIL  1988:  CITATIONS  FROM  THE  NTIS 
BIBLIOGRAPHIC  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-863089, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
April  1988.  130p.  Supersedes  PB87-859054. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Leachates,  'Landfills,  'Bibliog- 
raphies, Sanitary  landfills,  Linings,  Methane. 

This  bibliography  contains  citations  concerning  the 
design,  operation,  and  management  of  sanitary 
landfills.  Topics  include  liner  materials  evaluations, 
leachate  analyses,  site  studies,  environmental  moni- 
toring, and  solid  waste  management  strategies. 
Coal  conversion  and  electric  utility  waste  prod- 
ucts, municipal  refuse,  and  dredged  materials  dis- 
posal are  considered.  Considerable  attention  is 
given  to  methane  recovery  operations.  Citations 
pertaining  specifically  to  land  disposal  of  hazard- 
ous materials  are  excluded.  This  updated  bibliogra- 
phy contains  364  citations  of  which  31  are  new 
entries  to  the  previous  edition.  (Author's  abstract) 
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Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
January  1988.  82p.  Supersedes  PB87-855102. 

Descriptors:  'Water  pollution  sources,  'Polychlo- 
rinated  biphenyls,  'Bibliographies,  'Pollutant  iden- 
tification, Dredging,  Sediments,  Soil  contamina- 
tion, Chemical  analysis,  Biodegradation,  Bioaccu- 
mulation,  Chlorinated  hydrocarbons. 

This  bibliography  contains  citations  concerning 
field  and  laboratory  analyses  of  polychlorinated 
biphenyls  in  sediments  and  soils.  Topics  include 
site  studies,  chemical  analyses  of  adsorption-de- 
sorption  processes,  decomposition  in  soils,  includ- 
ing biodegradation,  and  bioaccumulation.  Detec- 
tion methods  and  equipment,  and  the  impact  of 
dredging  in  contaminated  areas  are  also  discussed. 
This  updated  bibliography  contains  207  citations  of 
which  28  are  new  entries  to  the  previous  edition. 
(Author's  abstract) 
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POLYCHLORINATED  BIPHENYLS  IN  THE 
FRESHWATER  ENVIRONMENT,  JANUARY 
1977-JANUARY  1988:  CITATIONS  FROM  THE 
SELECTED  WATER  RESOURCES  ABSTRACTS 
DATABASE.  . 

National  Technical  Information  Service,  Spring- 
field, VA.  „.,.,„, 
For  primary  bibliographic  entry  see  Field  5C. 
W89-12170 

BIODETERIORATION  OF  OIL  SPILLS,  JANU- 
ARY 1970-JANUARY  1988:  CITATIONS  FROM 
THE  NTIS  BIBLIOGRAPHIC  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  SO. 
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GROUND  WATER  POLLUTION:  GENERAL 
STUDIES,  DECEMBER  1984-JANUARY  1988: 
CITATIONS  FROM  THE  NTIS  BIBLIOGRAPH- 
IC DATABASE.  . 

National  Technical  Information  Service,  Spring- 
field, VA.  ,  .  ,  T  r 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-857016, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
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Descriptors:  'Groundwater  pollution,  'Bibliogra- 
phies, 'Water  pollution  sources,  'Pollutant  identi- 
fication, 'Path  of  pollutants,  Monitoring,  Landfills, 
Mine  drainage,  Superfund,  Leachates,  Mathemati- 
cal models,  Model  studies,  Aquifers. 

This  bibliography  contains  citations  concerning 
sources,  contaminant  transport,  and  monitoring  of 
pollutants  in  aquifers.  Topics  include  pollution 
characterization  from  landfills  and  mine  drainage, 
descriptions  of  study  programs  undertaken  by  spe- 
cific states,  and  superfund  site  studies  of  contami- 
nated areas.  The  utilization  of  mathematical 
models  is  also  discussed.  Studies  pertaining  specifi- 
cally to  irrigation,  and  pollution  from  fertilizers  are 
excluded.  This  updated  bibliography  contains  319 
citations  of  which  94  are  new  entries  to  the  previ- 
ous edition.  (Author's  abstract) 
W89-12172 


sludge,  which  is  often  disposed  into  the  marine 
environment.  Present  in  these  wastes  are  human 
pathogenic  viruses  that  are  capable  of  surviving  for 
prolonged  periods  of  time  in  the  marine  environ- 
ment and  transmitting  disease  to  humans  by  a 
number  of  potential  routes  of  which  swimming  and 
marine  foods  consumption  are  the  most  significant. 
Hepatitis  A  virus  and  Norwalk  virus  outbreaks 
associated  with  shellfish  consumption  continue  to 
occur  in  the  United  States.  Three  separate  epidemi- 
ological studies  have  also  shown  an  association 
between  shellfish  consumption  and  increased  risk 
of  hepatitis  A  infection  in  consumers.  An  epidemi- 
ological association  between  non-A  and  non-B 
hepatitis  has  also  been  demonstrated.  The  risks  of 
infection,  clinical  illness  and  mortality  associated 
with  enteroviruses  are  reviewed.  The  presence  of 
these  viruses  in  shellfish  and  bathing  waters 
present  a  significant  risk  to  the  consumer.  (Au- 
thor's abstract) 
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HEAVY  METALS  IN  DRINKING  WATER: 
STANDARDS,  SOURCES,  AND  EFFECTS,  JAN- 
UARY 1977-DECEMBER  1987:  CITATIONS 
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National  Technical  Information  Service,  Spring- 
field, VA. 
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ENTERIC  VIRUS:  RISK  ASSESSMENT  OF 
OCEAN  DISPOSAL  OF  SEWAGE  SLUDGE. 

Arizona  Univ.,  Tucson.  Dept.  of  Nutrition  and 

Food  Science. 

C.  P.  Gerba,  and  S.  M.  Goyal. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  25-31,  1988.  1  tab,  34  ref. 
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•Ocean  dumping,  'Water  pollution  effects,  'Enter- 
oviruses, 'Public  health,  Coastal  waters,  Human 
diseases,  Population  exposure,  Waste  disposal, 
Marine  environment,  Human  pathogens. 

Densely  populated  coastal  regions  of  the  world 
generate    large    quantities    of   domestic    sewage 


HEPATITIS  A  VIRUS  LEVELS  IN  SHELLFISH 
EXPOSED  IN  A  NATURAL  MARINE  ENVI- 
RONMENT TO  THE  EFFLUENT  FROM  A 
TREATED  SEWAGE  OUTFALL. 

Centre  d'Etudes  et  de  Recherches  de  Biologie  et 
d'Oceanographie  Medicale,  Nice  (France). 
For  primary  bibliographic  entry  see  Field  5A. 
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EFFECTS  OF  SEAWATER  CONTAMINATION 

LEVEL  AND  EXPOSURE  PERIOD  ON  THE 

BACTERIAL   AND   VIRAL   ACCUMULATION 

AND  ELIMINATION  PROCESSES  BY  MYTI- 

LUS  EDULIS. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

M.  M.  F.  Mesquita. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  265-270,  1988.  2  fig,  1  tab,  10  ref. 

Descriptors:  'Mytilus,  'Bioaccumulation,  'Water 
pollution  effects,  'Shellfish,  'Mussels,  'Coliforms, 
'Viruses,  Bacteria,  Seawater,  Growth  media,  Es- 
cherichia coli,  Culturing  techniques,  Population 
exposure. 

A  study  was  undertaken  to  explain  the  effects  of 
seawater  contamination  level  and  shellfish  expo- 
sure period  on  depuration  efficiency  of  the 
common  mussel  (Mytilus  edulis).  Bacterial  indica- 
tors (E.  coli,  group  D  fecal  streptococci)  and  coh- 
phage,  cultured  in  vitro  and  present  in  settled 
sewage  were  used  as  contaminants.  Mussels  were 
exposed  to  low  levels  (100-1,000  CFU  and  PFU/ 
100  ml)  of  seawater  contamination  for  24  h  and  to 
high  levels  (10,000-1,000,000  CFU  and  PFU/100 
ml)  for  30  m.  Both  types  of  contaminants,  under 
the  same  conditions,  gave  rise  to  similar  depuration 
patterns.  Low  titers  accumulated  over  an  extended 
period  appear  to  cause  prolonged  retention  of  a 
portion  of  the  phage,  independently  of  mussel  ac- 
tivity as  measured  by  bacterial  elimination.  Expo- 
sure to  high  titers  for  a  short  period,  on  the  other 
hand,  determines  more  rapid  phage  elimination  but 
only  down  to  a  certain  level.  A  percentage  of 
bacteriophages  is  always  retained  in  shellfish  tis- 
sues after  48  h  depuration.  These  findings  indicate 
that  procedures  currently  in  use  for  depuration  of 
commercial  bivalve  shellfish,  based  on  E.  coli  re- 
moval within  48  h,  are  ineffective  in  completely 
removing  bacterial  viruses  and  probably  also  vi- 
ruses of  public  health  importance  from  such  shell- 
fish. (Author's  abstract) 
W89-11106 


GROWTH  OF  FILAMENTOUS  BACTERIA  IN 
THE  PRESENCE  OF  HEAVY  METALS. 

Pennsylvania  State  Univ.,  University  Park.  Pro- 
gram in  Ecology. 

For  primary  bibliographic   entry  see  Field   5D. 
W89-11143 


SEASONAL  CHANGES  IN  SIZE-FRACTION- 
ATED PRIMARY  PRODUCTION  AND  NUTRI- 
ENT CONCENTRATIONS  IN  THE  TEMPER- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


ATE    NERITIC    WATER    OF    FUNKA    BAY 
JAPAN. 

Hokkaido   Univ.,   Hakodate   (Japan).    Faculty   of 

Fisheries. 

Y.  Maita,  and  T.  Odate. 

J?^??Lof  the  Oceanographical  Society  of  Japan 

^«G^\V°i-  "•  Na  6'  P  268-279,  December 
1988.  8  fig,  2  tab,  34  ref. 

Descriptors:  'Water  pollution  effects,  •Eutroph- 
ication,  'Nentic  environment,  *Phytoplankton, 
Diatoms,  'Primary  productivity,  'Nutrients, 
Chlorophyll  a,  Carbon  radioisotopes,  Seasonal  var- 
iation, Funka  Bay,  Japan. 

Size-fractionated  primary  productivity  and  chloro- 
phyll a  concentration  were  studied  at  two  stations 
in   the   temperate   neritic   water   of  Funka   Bay 
Japan,  from  April  1984  to  May  1985.  Size  distribu- 
tions of  phytoplankton  were  discussed  in  relation 
to  nutrient  availability.  In  the  central  part  of  the 
bay,  66%  of  the  annual  primary  production  oc- 
curred   during   the   spring   phytoplankton   bloom 
with  95%  of  the  spring  production  being  account- 
ed for  by  the  greater  than  10  micron  size  fraction 
which  was  dominated  by  diatoms.  The  increase  in 
this  large  fraction  was  enhanced  at  both  stations 
when  nutrient  concentrations  increased  in  the  bay's 
upper  layer.   Under  low  nutrient  concentrations 
during   summer,    small    phytoplankters    (<2    mi- 
crons) accounted   for  40-75%   of  the  total   C14 
uptake  at  the  central  station,  and  from  25-59%  at 
the  coastal  station.   However,  a  sudden  nutrient 
enrichment    at    the    coastal    station    during    the 
summer  triggered  the  growth  of  the  larger  size 
fraction.  These  seasonal  and  regional  changes  in 
total  C14  uptake  were  attributed  to  the  large  size 
fraction,  composed  mainly  of  diatoms.  From  the 
decreases    m    various    nutrients    during    diatom 
blooms,  it  was  suggested  that  the  predominance  of 
diatoms  were  determined  not  only  by  nutrient  con- 
centrations but  also  by  their  relative  availability 
(Author's  abstract) 
W89-11180 


USE  OF  THE  STRUCTURAL  MODEL  FOR 
THE  ASSESSMENT  OF  ENVIRONMENTAL 
IMPACT  ON  COASTAL  FISHERIES:  PRINCI- 
PLES  AND  PROCEDURES, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst 

H.  Nakata,  and  T.  Hirano. 

Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 

Society  of  Scientific  Fisheries)  NSUGAF  Vol  55 

No.  2,  p  273-278,  February  1989.  4  fig,  1  tab    13 

ref. 

Descriptors:  'Environmental  effects,  'Coastal 
zone  management,  *Marine  fisheries,  'Model  stud- 
ies, Ecology,  Environmental  protection,  Fisheries, 
Coastal  waters. 

The  utility  of  the  structural  model  as  a  tool  for  the 
assessment  of  environmental  impact  on  coastal  fish- 
eries, along  with  its  principles  and  procedures,  is 
presented.  Existing  information  is  used  for  struc- 
turing comprehensive  ecological  systems  of  fishing 
grounds  and  evaluating  their  functional  change 
both  directly  and  indirectly  due  to  various  impacts. 
A  simple  empirical  formulation  scheme  is  proposed 
as    a    means    of   quantifying    the    environmental 
impact.  A  set  of  variables,  each  of  which  indicates 
the  rate  deviation  from  the  present  state  of  each 
environmental  factor,  is  used  for  the  formulation 
Interaction   matrices   are   used    to   systematically 
identify  the  structure  of  the  system  to  be  assessed 
Such  matrices  enable  easy  visualization  of  the  path 
of  the  disturbance  caused  by  proposed  actions 
Each  variable  is  normalized  over  the  range  (0-1) 
where    the    upper   boundary   is   defined    for   the 
present  state  and  the  lower  boundary  for  the  larg- 
est impacted  state.  Thus,  it  also  becomes  possible 
to  use  simple  multiplication  to  calculate  the  effects 
of  multiple  factors  on  a  single  factor.  By  inputting 
an  initial  value  to  the  formulated  structural  model 
a  possible  impact  on  fisheries  can  be  estimated,' 
e.g.,  in  terms  of  relative  catch  loss.  Although  this 
method  has  several  limitations  when  handling  feed- 
back processes,  etc.,  it  appears  to  make  conven- 
tional  methods  more  accurate  and   quantitative 
(Fried  mann-PTT) 
W89- 11289 


USE  OF  THE  STRUCTURAL  MODEL  FOR 
THE  ASSESSMENT  OF  ENVIRONMENTAL 
IMPACT  ON  COASTAL  FISHERIES:  AN  AP- 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 
For  primary  bibliographic  entry  see  Field  4C 
W89- 11290 


EFFECTS  OF  WATER  HARDNESS  ON  THE 
TOXICITY  AND  ACCUMULATION  OF  CAD- 
MIUM  IN  EGGS  AND  LARVAE  OF  MEDAKA 
ORYZIAS  LATIPES,  (JAPANESE). 

Kyushu  Univ.,  Fukuoka  (Japan).  Faculty  of  Agri- 
culture. 6 
H.  Nakagawa,  and  S.  Ishio. 

Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 
Society  of  Scientific  Fisheries)  NSUGAF  Vol  55 
No.  2,  p  321-326,  February  1989.  2  fig,  5  tab  2l' 
ref.  English  summary. 

Descriptors:  'Toxicity,  'Bioaccumulation,  'Water 
pollution  effects,  'Cadmium,  'Heavy  metals, 
•Larvae,  Chemical  properties,  Eggs,  Trace  ele- 
ments. 

Effects  of  water  hardness  on  the  toxicity  and  accu- 
mulation of  Cd(2  +  )  in  the  eggs  and  the  larvae  of 
Oryzias  latipes  were  studied.  With  increasing 
water  hardness,  the  toxicity  of  Cd(2  +  )  on  the  eggs 
and  the  larvae  decreased,  also  the  amounts  of 
Cd(2  +  )  accumulated  by  the  eggs,  the  chorions, 
and  the  larvae  declined.  On  the  other  hand,  the 
contents  of  Ca  and  Mg  in  the  eggs  and  the  chor- 
ions increased.  It  is  hypothesized  that  the  toxicity 
of  Cd(2  +  )  on  the  eggs  and  the  larvae  were  amelio- 
rated with  increasing  water  hardness  because  hard 
w<"er  caused  suppression  of  accumulation  of 
Cd(2  +  )  by  the  eggs  and  the  larvae  since  Cd(2  +  ) 
has  to  compete  with  Ca(2  +  )  and  Mg(2  +  )  for 
active  sites  in  the  uptake  channel.  (Author's  ab- 
stract) 
W89- 11291 


EFFECTS  OF  WATER  PH  ON  THE  TOXICITY 
AND  ACCUMULATION  OF  CADMIUM  IN 
EGGS  AND  LARVAE  OF  MEDAKA,  ORYZIAS 
LATIPES,  (JAPANESE). 

Kyushu  Univ.,  Fukuoka  (Japan).  Faculty  of  Agri- 
culture. 6 
H.  Nakagawa,  and  S.  Ishio. 

Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 
Society  of  Scientific  Fisheries)  NSUGAF  Vol  55 
No.  2,  p  327-331,  February  1989.  6  fig,  1  tab,  11 
ref.  English  summary. 

Descriptors:  'Hydrogen  ion  concentration,  'Tox- 
icity, 'Bioaccumulation,  'Cadmium,  'Water  pollu- 
tion effects,  'Larvae,  'Heavy  metals,  Chemical 
properties,  Trace  elements,  Eggs. 

Effects  of  water  pH  on  the  toxicity  and  accumula- 
tion of  cadmium  in  the  eggs  and  the  larvae  of 
Oryzias  latipes  were  studied.  Within  the  range  of 
pH  4.5-7.0,  the  toxic  effects  of  Cd(2  +  )  on  the  eggs 
increased  in  groups  with  a  lower  pH.  In  groups 
with  a  higher  pH,  those  effects  were  ameliorated 
However,  at  pH  4.0,  the  eggs  hatched  minimally 
and  abnormalities  were  observed  in  all  larvae  of  all 
test  groups,  including  controls.  In  the  same  pH 
ranges,  the  amounts  of  Cd(2  +  )  accumulated  by  the 
eggs  and  the  larvae  were  depressed  with  lowered 
pH.  Thus,  the  toxic  effects  of  Cd(2  +  )  on  the 
larvae  were  ameliorated  because  the  amounts  of 
Cd(2  +  )  accumulated  by  the  larvae  were  depressed 
with  decreasing  water  pH.  Nevertheless,  the 
reason  that  the  toxic  effects  of  Cd(2  +  )  on  the  eggs 
increased  with  lowering  water  pH  could  not  be 
explained  from  the  result  of  a  Cd(2  +  )  accumula- 
tion test.  (Author's  abstract) 
W89- 11292 


Grant  58560189. 

Descriptors:  'Growth  rates,  'Growth  kinetics, 
Bacteria,  'Algal  blooms,  'Biochemistry,  'Water 
pollution  effects,  Microbes,  Eutrophication  Pseu- 
domonas,  Organic  compounds,  Carbon,  Amino 
acids,  Diatoms. 

The  growth  response  of  native  bacteria  isolated 
from  Maizuru  Bay  (Japan)  to  extracellular  organic 
carbon  (EOC)  of  Asterionella  glacialis  (Bacillario- 
phyceae)  and  Chattonella  marina  (Rhaphidophy- 
ceae)  was  examined.  A.  glacialis  EOC  selectively 
stimulated  and  inhibited  the  bacterial  growth 
Growth  of  a  dominant  strain  Pseudomonas  022 
during  the  bloom  of  A.  glacialis  was  strongly 
stimulated  by  A.  glacialis  EOC,  but  the  growth  of 
Vibrios  strains  were  not  stimulated.  Pseudomonas 
022  utilized  selectively  not  only  dissolved  free 
amino  acid  (DFAA)  but  also  dissolved  combined 
amino  acid  (DCAA)  in  the  algal  EOC.  It  is  sug- 
gested that  bacteria  change  the  concentration  and 
composition  of  dissolved  amino  acids  released  by 
microalgae.  (Author's  abstract) 
W89- 11293 


CONGENITAL  CARDIAC  ANOMALIES  IN  RE- 

™°AtT2    water    contamination, 

™         CLARA  COUNTY,  CALIFORNIA,  1981- 

California  Dept.  of  Health  Services,  Berkeley  Epi- 
demiological Studies  Section. 
S.  H.  Swan,  G.  Shaw,  J.  A.  Harris,  and  R  R 
Neutra. 

American  Journal  of  Epidemiology  AJEPAS  Vol 
129,  No.  5,  p  885-893,  May  1989.  2  fig,  3  tab,  13  ref 

Descriptors:  'Water  pollution  effects,  'California 
Underground  storage,  'Leakage,  'Cardiac  anom- 
alies, Trichloroethane,  Chloroform,  Epidemiology. 

A  county-wide  epidemiological  study  of  cardiac 
anomalies  was  conducted  by  the  California  De- 
partment of  Health  Services  in  the  Santa  Clara 
County  in  1981-1983.  In  November  1981,  a  leak  of 
solvents  from  an  underground  storage  tank  was 
detected  at  an  electronics  manufacturing  plant  in 
the  county.  Solvents  (predominantly  1,1,1 -trichlor- 
oethane, or  methyl  chloroform)  were  found  in  a 
nearby  well  which  supplied  drinking  water  to  the 
surrounding    community.     Residents    were    con- 
cerned about  a  possible  relation  between  adverse 
reproductive  outcomes  and  consumption  of  con- 
taminated water.  The  study  looked  at  major  cardi- 
ac anomalies  among  births  throughout  the  county 
and  found  an  increased  prevalence  in  the  service 
area  of  the  water  company  which  operated  the 
contaminated  well.  During  the  potentially  exposed 
time  period  (January  1981  through  August  1982), 
12  babies  with  major  cardiac  anomalies  were  boni 
to  residents  of  this  area.  This  represents  an  excess 
of  six  cases  over  the  number  expected  based  on  the 
prevalence  in  the  remainder  of  the  county  (relative 
risk    =   2.2,  95  confidence  interval    1.2-4.0).   No 
excess  was  observed  in  the  unexposed  time  period 
(September  1982  through  December  1983).  How- 
ever, the  temporal  distribution  of  major  cardiac 
cases  born  during  the  exposed  time  period  suggests 
that  the  solvent  leak  is  an  unlikely  explanation  for 
this  excess.  (Author's  abstract) 
W89- 11298 


GROWTH  RESPONSE  OF  BACTERIA  TO  EX- 
TRACELLULAR PRODUCTS  OF  BLOOM 
ALGAE. 

Kyoto  Univ.  (Japan).  Dept.  of  Fisheries. 
C.  E.  Riquelme,  K.  Fukami,  and  Y.  Ishida 
Nippon  Suisan  Gakkaishi  (Bulletin  of  the  Japanese 
Society  of  Scientific  Fisheries)  NSUGAF,  Vol  55 
No.  2,  p  349-355,  February  1989.  9  fig,  1  tab   24 
ref.  Ministry  of  Education  and  Culture  of  Japan 


ADVERSE  PREGNANCY  OUTCOMES  IN  RE- 
LATION TO  WATER  CONTAMINATION 
SANTA  CLARA  COUNTY,  CALffORNIA,  1980- 

California  Dept.  of  Health  Services,  Berkeley.  Epi- 
demiological Studies  Section. 
M.  E.  Deane,  S.  H.  Swan,  J.  A.  Harris,  D.  M. 
Epstien,  and  R.  R.  Neutra. 

American  Journal  of  Epidemiology  AJEPAS  Vol 
129,  No.  5,  p  894-904,  May  1989.  6  tab,   12  ref. 

Descriptors:  'Water  pollution  effects,  'Terato- 
genic effects,  'Organic  compounds,  'California, 
•Well  water,  TrichJoroethane,  Epidemiology. 

An  epidemiological  study  was  conducted  to  inves- 
tigate a  suspected  cluster  of  adverse  outcomes  of 
pregnancies  conceived  in  1980-1981  among  women 
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Effects  Of  Pollution— Group  5C 


who  resided  in  a  census  tract  in  Santa  Clara 
County,  California  that  was  thought  to  be  exposed 
to  drinking  water  from  a  well  contaminated  by  an 
organic  solvent,  trichloroethane.  A  comparison 
census  tract  that  received  water  from  a  different 
source  was  selected  on  the  basis  of  demographic 
comparability.  The  cluster  was  confirmed;  the 
odds  ratio  for  spontaneous  abortion  was  2.3  (95% 
confidence  interval  (CI)  1.3-4.2)  after  adjustment 
by  multiple  logistic  regression  for  maternal  risk 
factors,  including  maternal  age,  alcohol  consump- 
tion, smoking,  and  prior  fetal  loss.  The  relative  risk 
for  congenital  malformations  was  3.1  (95%  CI  1.1- 
10.4).  Because  of  the  lack  of  precise  information  on 
the  timing  and  extent  of  contamination,  the  pattern 
of  spontaneous  abortion  rates  through  out  the 
study  period  cannot  be  used  to  either  support  of 
refute  a  causal  inference.  (Author's  abstract) 
W89- 11299 

CONTINUITY  OF  MAIN  STREAM  RIVER 
BACTERIA    DEMONSTRATED    BY    FACTOR 

ANALYSIS.  ,    .  , 

Windsor  Univ.  (Ontario).  Dept.  of  Biology. 
M.  A.  Holder-Franklin,  M.  Franklin,  and  T. 
Kaneko.  . 

Internationale  Vereinigung  fur  Theoretische  und 
Angewandte  Limnologie,  Verhandlungen 
IVTLAP,  Vol.  23,  No.  4,  p  1846-1854,  December 
1988.  8  fig,  2  tab,  4  ref. 

Descriptors:  'Water  pollution  effects,  'Bacteria, 
♦Food-processing  wastes,  Mathematical  analysis, 
Canada,  Factor  analysis,  Maine. 

The  impact  of  a  food  processing  plant's  effluent 
population  on  bacteria  in  the  Saint  John  River 
(Maine)  was  determined.  At  the  sampling  point, 
the  river  was  250  miles  from  the  sea  and  was  20 
feet  at  its  deepest  and  1/4  mile  wide.  The  banks  are 
often  flooded  in  the  spring  and  there  is  consider- 
able spring  run-off.  The  samples  were  obtained  one 
mile  above,  one  mile  below,  and  at  the  entry  of  the 
effluent  of  a  food  processing  plant,  the  products 
being  frozen  vegetables  and  the  effluent  having  a 
heavy  starch  content  from  potatoes.  The  effluent 
was  highly  alkaline  and  had  not  been  treated  but 
was  held  in  a  settling  tank  for  10-12  hours  before 
discharge.  The  effluent  strains  were  distinctly  dif- 
ferent from  the  river  strains  for  all  seasons.  Al- 
though they  may  have  been  identified  as  being  in 
the  same  genus,  they  did  not  cluster  with  the  river 
strains.  When  representatives  of  each  cluster  for 
September  and  February  data  sets  were  numerical- 
ly analyzed,  the  Aeromonas  strains  in  the  effluent 
samples  clustered  together.  The  strains  from  sam- 
ples above  and  below  the  effluent  frequently  clus- 
tered and  indeed  most  of  the  clusters  were  mixed. 
The  numerical  taxonomy  gives  an  indication  of  the 
continuity  of  the  main  stream  bacteria.  The  factor 
analysis  substantiated  the  conclusion  that  the  river 
strains  were  similar  above  and  below  the  effluent. 
The  factors  are  interpreted  as  physiological  group- 
ings and  the  strains  can  be,  but  need  not  be  identi- 
fied as  in  numerical  taxonomy.  The  database  of  test 
response  provide  a  physiological  profile  of  the 
bacterial  isolates,  however,  a  multivariate  analysis 
is  required  to  extract  the  information  necessary  to 
reveal  a  possible  ecological  significance.  (Miller- 
PTT) 
W89- 11307 


LIGHT  UTILIZATION  EFFICIENCY  AS  A 
FUNCTION  OF  STORED  C02  IN  LEAVES  OF 
SOME  ACIDTOLERANT  AQUATIC  MACRO- 
PHYTES 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11321 


STUDIES  ON  PERIPHYTON  ALGAE  IN  THE 
PETROLEUM  OIL  SPILLAGES  AREA  OF  THE 
NIGER  DELTA  AQUATIC  SYSTEM. 

Rivers  State  Univ.  of  Science  and  Technology, 

Port  Harcourt  (Nigeria). 

J.  K.  Pudo,  and  D.  M.  Fubara. 

Internationale  Vereinigung  fur  Theoretische  und 

Angewandte         Limnologie,         Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  2259-2261,  December 


1988.  1  tab,  8  ref. 

Descriptors:  •Bioindicators,  'Water  pollution  ef- 
fects, 'Deltas,  *Niger  Delta,  "Oil  spills,  *Algae, 
Periphyton,  Cyanophyta,  Diatoms,  Coastal  areas, 
Tropical  regions. 

Investigations  of  the  effects  of  oil  spills  in  the 
Niger  delta  were  carried  out  in  one  hydrological 
cycle,  including  rainy  and  dry  seasons  tidal  water 
where  the  effluent  from  the  Petroleum  Refinery 
was  discharged.  This  is  a  tropical,  coastal  ecosys- 
tem where  oil  products  create  an  oily  coating  on 
water  surface.  Samples  of  periphyton  were  collect- 
ed from  the  piles  of  a  jetty  during  low  water  at  a 
time  the  periphyton  was  covered  with  a  film  of  oil. 
The  most  abundant  algae  were  Cyanophyta  and 
Bacillariophyta.  Some  of  them  were  found  well 
developed  in  the  region  of  oil  pollution  and  some 
had  decreased  in  population.  The  physico-chemical 
characteristics  of  water  were  also  studied.  The 
periphyton  samples  contained  numerous  plant  or- 
ganisms but  some  representatives  of  bacteria  were 
present  in  addition  to  algae.  Diatoms  were  found  in 
large  numbers  during  the  research  year,  but  specws 
differences  were  observed  between  stations.  The 
results  confirmed  the  statement  that  the  periphyton 
community  is  a  good  indicator  of  water  quality. 
When  comparing  the  qualitative  and  quantitative 
composition  of  organisms  of  the  first  and  second 
sampling  stations,  differences  were  found  withm 
the    community.    The    species    composition    was 
almost  the  same,  but  there  were  some  quantitative 
differences.    Diatoms,    in    particular,    have    been 
found    to    be    very    sensitive    to    environmental 
changes.  Some  of  them  (such  as  Melosira  undulate, 
Cyclotella  striata,  Nitzschia  obtusa  var.  scalpelh- 
formis)  decreased  very  greatly  in  number  at  station 
1,  which  was  oil  polluted.  They  are  very  sensitive 
to  oil  pollution.  Other  diatoms  as  Coscinodiscus 
rothii  var.  subsalsa,  Caloneis  formosa  and  Pleuro- 
sigma  elongatum,  developed  well  at  station  1  and 
even  increased  in  population.  They  are,  therefore, 
resistant  to  oil  pollution.  (Miller-PTT) 
W89- 11340 

RELATIONSHIPS  BETWEEN  SEEPAGE 
CHEMISTRY  AND  FLOW  PATH  THROUGH 
THE  NEAR-SHORE  SEDIMENTS  OF  AN 
ACIDIC  LAKE.  „„   .. 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

G.  C.  Schafran,  and  C.  T.  Dnscoll. 

Internationale  Vereinigung  fur  Theoretische  und 

Angewandte         Limnologie,  Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  2262-2266,  December 

1988.  4  fig,  12  ref. 

Descriptors:  *Acid  rain  effects,  'Groundwater 
movement,  'Seepage,  'Geochemistry,  'Water 
chemistry,  'Lakes,  'Acidic  water,  Sediments,  Hy- 
drogen ion  concentration,  Flow  pattern. 

The  variation  of  groundwater  inputs  in  the  near- 
shore  region  of  an  acidic  lake  was  investigated,  and 
the  biogeochemical  processes  occurring  within  the 
near-shore  sediments  that  influence  seepage  chem- 
istry were  assessed.  Seepage  flow  rate  for  the 
transect  indicated  that  the  highest  rate  of  flow 
occurred  near  the  shore  and  decreased  exponen- 
tially with  the  distance  from  the  shore.  Seepage 
was  observed  to  be  the  most  acidic  at  the  nearest- 
to-shore  site  and  decreased  with  the  distance  from 
shore.  Temporal  variations  of  H(+)  concentrations 
were  not  substantial  throughout  the  study.  Howev- 
er temporal  variations  of  the  acid  anions  S04(-) 
and  N03(-)  were  significant.  Although  seepage 
chemistry  and  velocity  were  monitored,  the  actual 
inputs  of  solutes  to  the  lake  are  difficult  to  assess. 
The  transformations  that  may  occur  over  the  0-10 
cm  depth  in  the  sediments  may  significantly  alter 
seepage  chemistry.  Nonetheless,  these  results  indi- 
cate that  seepage  chemistry  is  highly  dependent  on 
the  flow  path  and  is  consistent  with  earlier  studies 
that  reported  the  importance  of  the  hydrologic 
pathway  in  controlling  groundwater  chemistry. 
(Miller-PTT) 
W89-11341 


EFFECTS  OF  ACIDIFICATION  ON  THE  IN- 
VERTEBRATE PORTION  OF  THE  AUF- 
WUCHS  IN  A  MESOCOSM  EXPERIMENT, 


Wisconsin  Dept.  of  Natural  Resources,  Madison. 
P.  J.  Garrison,  and  K.  E.  Webster. 
Internationale  Vereinigung  fur  Theoretische  und 
Angewandte  Limnologie,         Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  2273-2278,  December 
1988.  2  fig,  1  tab,  12  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Aquatic  insects,  'Lakes,  'Acidic  water, 
•Macroinvertebrates,  Midges,  Caddisflies,  Oligo- 
chaetes,  Waterfleas,  Aufwuchs. 

As  part  of  a  multidisciplinary  study  investigating 
whole-lake  responses  to  acidification,  one  basin  of 
Little  Rock,  a  small  (18  ha)  seepage  lake  in  north- 
ern Wisconsin  (initial  pH  6.1),  is  bemg  acidified 
with  electrolytic-grade  sulfuric  acid  in  half  pH  unit 
steps.  Companion  studies  using  mesocosms  were 
conducted  to  predict  lake  responses  and  examine 
interactions  as  the  lake  acidification  progresses, 
and  the  responses  of  the  invertebrate  community 
associated  with  aufwuchs  to  three  levels  of  acidity 
in  mesocosms  reported.  The  dominant  macroinver- 
tebrates of  the  aufwuchs  at  all  levels  were  Chiron- 
omidae   and   Ceratopogonidae.   The   chironomids 
were  dominated  by  Orthocladiinae  with  Chirono- 
mini  also  abundant  at  times.  Trichopterans  (largely 
Oxyethira),  the  only  other  insect  order  represent- 
ed, were  restricted  to  the  acidified  mesocosms. 
Oligochaetes  were  present  in  the  control  and  pH 
5.0   mesocosms   but   not   at   pH   4.5.   The   most 
common  crustaceans  collected  were  Sida  crystal- 
lina,  Acroperus  harpae,  Chydorus  sphaencus,  and 
Ophyryoxus  harpae.  Significant  but  opposite  ef- 
fects of  the  acid  treatment  were  observed  for  two 
cladocerans  at  pH  4.5:  (1)  densities  of  Sida  de- 
clined to  a  small  proportion  of  that  observed  in  the 
other  treatments,  and  (2)  densities  of  Ophryoxus 
showed  the  opposite  trend.  Densities  of  other  cla- 
docerans were  not  significantly  different  between 
the  acidity  levels.  The  effect  of  acidity  upon  the 
macroinvertebrate  community  was  in  agreement 
with  acid  sensitivities  reported  in  the  literature. 
Results  suggest  that  the  zooplankter  Acropperus 
may  increase  with  acidity.   Results  also  showed 
significantly  lower  densities  of  Sida  in  both  pH  4.5 
mesocosms  compared  to  other  non-fish  mesocosms 
at  pH  6.0  and  5.0.  In  contrast,  Ophryoxus  dis- 
played the  opposite  trend  towards  highest  densities 
at  the  lowest  pH.  The  increase  in  Ophryoxus  may 
not  be  due  to  acidity,  but  instead  to  competition  by 
Sida.  (Miller-PTT) 
W89- 11343 

EARLY  ZOOPLANKTON  RESPONSE  TO  EX- 
PERIMENTAL ACIDIFICATION  IN  LITTLE 
ROCK  LAKE,  WISCONSIN,  USA. 

Wisconsin  Univ.-Madison.  Center  for  Limnology. 
T.  M.  Frost,  and  P.  K.  Montz. 
Internationale  Vereinigung  fur  Theoretische  und 
Angewandte  Limnologie,         Verhandlungen 

IVTLAP,  Vol.  23,  No.  4,  p  2279-2285,  December 
1988.  8  fig,  1  tab,  19  ref. 

Descriptors:  'Lakes,  'Acidic  water,  'Little  Rock 
Lake,  'Zooplankton,  'Acid  rain  effects,  'Water 
pollution  effects,  'Comparison  studies,  'Experi- 
mental basins,  Hydrogen  ion  concentration,  Food 
chains. 

Early  results  from  the  Little  Rock  Lake  Experi- 
mental Acidification  Project  characteristics  of  the 
zooplankton  community  are  reported.  While  focus- 
ing on  the  abundance  patterns  of  the  four  dominant 
zooplankton  taxonomic  groups,  a  preliminary  com- 
parison between  the  lake's  two  basins  during  a  one- 
year  baseline  period,  and  two  years  in  which  the 
North  basin  was  acidified,  is  described.  Data  sug- 
gest that  zooplankton  responses  to  acidification, 
particularly  in  its  early  stages,  are  likely  to  involve 
indirect  and  complex  food  web  interactions  rather 
than  direct  responses  to  acid  conditions.  Two  lines 
of  evidence  suggest  the  importance  of  complex 
interactions  in  the  response  of  zooplankton  to 
acidification  in  Little  Rock  Lake.  The  first  is 
simply  the  observation  that  some  taxa  appear  to 
increase  with  decreasing  pH.  Such  a  response 
could  also  result,  however,  when  certain  species 
are  more  efficient  energetically  under  more  acid 
conditions.  Complex  interactions  are  also  suggest- 
ed by  a  second  feature  of  the  results.  If  zooplank- 
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ton  species  were  directly  affected  by  pH  condi- 
tions, they  would  be  expected  to  respond  to  acidifi- 
cation within  a  few  generations.  Consequently, 
zooplankton  responses  would  have  occurred  in  the 
first  year  of  Little  Rock's  acidification  in  1985  and 
would  have  been  parallel  in  1985  and  1986.  The 
patterns  observed  show  little  consistency  between 
1985  and  1986.  They  suggest,  instead  that  zoo- 
plankton  respond  to  subsequent  food  chain  shifts. 
(Miller-PTT) 
W89- 11344 


MONITORING  OF  ACIDIFICATION  BY  THE 
USE  OF  AQUATIC  ORGANISMS. 

Bergen  Univ.  (Norway).  Zoological  Museum. 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 11346 


IMPACT  OF  WASTE  DISCHARGES  ON 
CORAL  REEF  REGIONS, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Chemical  Engineering. 

P.  R.  F.  Bell,  P.  F.  Greenfield,  D.  Hawker,  and  D. 

Connell. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  1,  p  121-130,  1989.  5  tab,  18  ref. 

Descriptors:  *Water  pollution  effects, 
•Wastewater  disposal,  *Reefs,  'Corals,  Tourism, 
Tolerance,  Runoff,  Nutrients,  Phosphorus,  Nitro- 
gen. 

Tolerance  level  data  as  derived  from  the  Great 
Barrier  Reef  (Australia)  are  summarized.  Toler- 
ance levels  of  the  various  contaminants  in  the 
runoff,  groundwater  and  sewage  discharges  from 
tourist  developments  can  be  used  to  evaluate  vari- 
ous waste-management  options.  Runoff  and 
sewage  discharges  from  tourist  resorts  have  the 
potential  to  cause  serious  adverse  impacts  in  coral- 
reef  communities.  The  components  of  most  con- 
cern are  the  nutrients  nitrogen  and  phosphorous. 
The  available  evidence  implies  that  coral  reef  envi- 
ronments are  particularly  sensitive  to  small  in- 
creases in  the  background  phosphorous  levels.  This 
means  that  reefs  in  the  vicinity  of  small  discharges 
can  be  seriously  affected.  The  available  evidence 
also  implies  that  denitrification  and  phosphorous 
removal  are  necessary  treatment  requirements  if 
acceptable  levels  (after  dilution)  of  these  compo- 
nents are  to  be  achieved.  In  regions  with  signifi- 
cant rainfall,  efforts  need  to  be  made  to  ensure  that 
run-off  is  not  discharged  in  the  vicinity  of  fringing 
reefs.  Run-off  should  preferably  be  stored  and 
reused,  or  discharged  through  a  submarine  diffus- 
er.  Treatment  prior  to  discharge  for  the  removal  of 
nutrients  may  be  necessary.  (Miller-PTT) 
W89- 11359 


DETERGENTS  AS  A  CONDITION  OF  POLLU- 
TION FROM  COASTAL  MARINE  AEROSOL. 

Florence  Univ.  (Italy).  Lab.  of  Technical  Physical 

Chemistry. 

G.  Loglio,  N.  D.  Innocenti,  R.  Gellini,  F.  Pantani, 

and  R.  Cini. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20  No 

3,  p  115-119,  March  1989.  3  fig,  14  ref. 

Descriptors:  'Bioindicators,  *Water  pollution  ef- 
fects, 'Path  of  pollutants,  'Detergents,  *Coastal 
waters,  *Aerosols,  Marine  environment,  Surfac- 
tants, Vegetation  effects,  Synergistic  effects. 

Experimental  evidence  of  damage  of  a  Pinus  pinea 
foilage  by  detergent  surfactants  in  aerosol  from 
marine  water  solutions  is  shown.  Typical  natural 
non-detergent  surfactants  from  the  coastal  marine 
environment,  such  as  humic  acids,  do  not  cause  per 
se  damage  although  they  could  become  a  vehicle 
of  polluting  agents  in  marine  aerosols.  Taking  into 
account  that  the  damage  mechanism  due  to  the 
detergent  can  be  generalized  to  all  types  of  coastal 
vegetation,  this  damage  is  suggested  as  in  a  first 
indication  of  marine  pollution  due  to  human  dis- 
charge essentially  of  urban  origin.  It  is  shown  that 
the  damage  process  previously  ascribed  to  the 
synergic  effect  of  surfactants  and  marine  salts  is 
certainly  due  to  the  detergent  properties  of  those 
synthetic  surfactants  normally  used  as  commercial 
detergents.  (Miller-PTT) 


W89-11383 


HISTORIC  TRENDS  IN  LAKE  MICHIGAN 
SILICA  CONCENTRATIONS. 

Michigan   Univ.,   Ann   Arbor.   Great   Lakes  Re- 
search Div. 
C.  L.  Schelske. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  4,  p  559-591,  1988.  17  fig,  5 
tab,  62  ref.  e 

Descriptors:  'Limnology,  'Eutrophication, 
•Water  pollution  effects,  *Lake  Michigan,  *Silica, 
•Sedimentation,  Diatoms,  Phosphorus,  Enrich- 
ment. 

Historic  data  on  soluble  silica  in  the  offshore 
waters  of  Lake  Michigan  were  compiled  and  ana- 
lyzed to  determine  whether  the  data  supported  a 
decrease  in  silica  concentration  which  had  been 
hypothesized  previously  on  the  basis  of  other  stud- 
ies. Although  the  data  base  was  limited  and  no  data 
were  obtained  for  offshore  waters  (depths  >  40  m) 
prior  to  1954,  the  available  data  support  the  con- 
clusion that  the  silica  concentration  decreased  rap- 
idly after  1954.  The  thesis  is  developed  that  rapid 
silica  depletion  occurred  in  the  15-year  period 
from  1954  to  1969  when  the  winter  maximum 
concentration  decreased  from  approximately  4.4  to 
1.4  mg  Si02/1  and  the  summer  minimum  decreased 
from  approximately  2.2  to  <  0.2  mg  Si02/1.  The 
decrease  in  silica  concentration  is  attributed  to 
increased  production  and  sedimentation  of  diatoms 
that  resulted  from  increased  anthropogenic  phos- 
phorous loading.  Total  phosphorous  in  offshore 
waters  was  probably  <  10  microg  P/l  during  the 
period  of  rapid  silica  depletion.  The  rapid  decrease 
in  silica  concentration  with  relatively  small  phos- 
phorous enrichment  demonstrates  that  the  tight 
coupling  of  biological  and  geochemical  processes 
drastically  affected  the  biogeochemistry  of  silica  in 
a  large,  aquatic  system  within  a  relatively  short 
period  of  time.  (Author's  abstract) 
W89-11393 


TOXICITY  OF  WATER  FROM  THREE  SOUTH 
CAROLINA  RIVERS  TO  LARVAL  STRIPED 
BASS. 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

S.  E.  Finger,  and  J.  S.  Bulak. 

Transactions  of  the  American  Fisheries  Society 

TAFSAI,  Vol.  117,  No.  6,  p  521-528,  November 

1988.  1  fig,  5  tab,  18  ref. 

Descriptors:  'Heavy  metals,  *Toxicity,  'Water 
pollution  effects,  'Rivers,  'Fish,  'South  Carolina, 
Fishkill,  Bass,  Larval  growth  stage,  Phenols. 

The  toxicity  of  water  from  three  rivers  in  the 
Santee-Cooper  drainage  of  South  Carolina  was 
evaluated  in  a  series  of  on-site  studies  with  larval 
striped  bass,  Morone  Saxatilis.  Mortality  and  swim- 
ming behavior  were  assessed  daily  for  larvae  ex- 
posed to  serial  dilutions  of  water  collected  from 
the  Santee,  Congaree,  and  Wateree  rivers.  After  96 
h,  cumulative  mortality  was  90%  in  the  Wateree 
River,  and  a  dose-response  pattern  was  evident  in 
serial  dilutions  of  the  water.  Larvae  exposed  to 
water  from  the  Santee  and  Congaree  rivers  swam 
lethargically,  but  no  appreciable  mortality  was  ob- 
served. Acutely  toxic  concentrations  of  inorganic 
contaminants  were  not  detected  in  the  rivers;  how- 
ever, pentachloroanisole,  a  methylated  by-product 
of  pentachlorophenol,  was  twice  as  high  in  the 
Wateree  River  as  it  was  in  the  other  two  rivers. 
Phenolic  compounds  may  have  contributed  to 
larval  mortality  in  the  Wateree  River  and  to  lethar- 
gic activity  of  larvae  in  the  Santee  and  Congaree 
rivers.  (Author's  abstract) 
W89- 11395 


TAINTING  AND  DEPURATION  OF  TAINT  BY 
LOBSTERS  (HOMARUS  AMERICANUS)  EX- 
POSED TO  WATER  CONTAMINATED  WITH 
A  NO.  2  FUEL  OIL:  RELATIONSHIP  WITH 
AROMATIC  HYDROCARBON  CONTENT  IN 
TISSUE. 

Department  of  Fisheries  and  Oceans,  St.  Andrews 
(New  Brunswick). 


U.  P.  Williams,  J.  W.  Kiceniuk,  L.  L.  Fancey,  and 
J.  R.  Botta. 

Journal  of  Food  Science  JFDSAZ,  Vol.  54,  No  2 
p  240-243,  March-April  1989.  10  tab,  19  ref. 

Descriptors:  'Lobsters,  'Oil  pollution,  'Fuel, 
•Odors,  *Taste,  Water  pollution  effects,  Hydrocar- 
bons, Bioaccumulation. 

Lobsters  (Homarus  americanus)  held  in  2700  liter 
tanks  were  exposed  to  a  pulse  (surface  slick  of  25 
ml)  of  diesel  oil  and  held  for  21  days  to  depurate. 
Taste  panels  revealed  a  highly  significant  differ- 
ence between  samples,  as  well  as  a  preference  for 
the  untreated  samples  at  days  10  and  11.  The  odor 
of  the  raw  treated  samples  differed  significantly 
from  that  of  the  control  at  each  of  the  sampling 
times.  Cooking  appeared  to  remove  the  oily  odor 
from  the  raw  lobster.  Significantly  elevated  con- 
centrations of  total  aromatics  were  found  in  the 
hepatopancreas  of  both  sexes  at  days  3-4  and  10-1 1 
and  in  the  tail  muscle  of  male  and  female  lobsters 
10-11  days  after  initial  exposure  and  decreased 
thereafter.  Tainting  of  lobsters  can  occur  within  10 
days  of  exposure  to  diesel,  and  this  effect  can  be 
reversed  within  20  days  after  initial  exposure.  (Au- 
thor's abstract) 
W89- 11400 


INFLUENCE  OF  AQUEOUS  ALUMINIUM 
AND  ORGANIC  ACIDS  ON  MEASUREMENT 
OF  ACID  NEUTRALIZING  CAPACITY  IN  SUR- 
FACE WATERS. 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11401 


EFFECT  OF  COPPER  AND  ZINC  ON  THE 
GROWTH  AND  EMERGENCE  OF  EPEORUS 
LATIFOLnJM  (EPHEMEROPTERA)  IN  AN 
INDOOR  MODEL  STREAM. 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan).  Environmental  Biology  Div. 

S.  Hatakeyama. 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  1,  p  17-27 

April  1989.  6  fig,  2  tab,  15  ref. 

Descriptors:  'Copper,  'Zinc,  'Model  studies, 
'Mayflies,  'Growth,  'Water  pollution  effects, 
Aquatic  insects,  Heavy  metals,  Streams,  Food 
chains,  Diatoms,  Algae. 

Effects  of  Cu  and  Zn  through  food  as  well  as 
through  the  water  on  the  growth  and  emergence 
of  the  young  larvae  of  Epeorus  latifolium  (Ephe- 
meroptera),  were  investigated  using  an  indoor 
model  stream.  The  critical  lowest  concentrations 
of  Cu  which  have  significant  effects  on  the  growth 
of  the  larvae  were  between  10  and  15  micrograms/ 
liter  Cu.  Growth  and  emergence  of  the  larvae  fed 
on  the  algae  (diatoms)  which  accumulated  more 
than  1000  micrograms  Cu/g  (dry  wt.)  were  signifi- 
cantly impaired.  Growth  of  the  mayfly  larvae  ex- 
posed to  100  or  300  micrograms/liter  Zn  ceased 
after  the  second  week,  and  all  died  before  emer- 
gence. At  30  micrograms/liter  Zn,  the  growth  rate 
decreased  gradually  and  many  larvae  died  before 
emergence.  The  molt  interval  also  nearly  doubled 
that  of  the  control  at  these  concentrations.  Growth 
and  emergence  of  the  mayfly  fed  the  algae  which 
accumulated  more  than  2000  micrograms/g  of  Zn 
were  significantly  affected.  (Author's  abstract) 
W89-11412 


EUTROPHICATION  OF  LAKE  NEUCHATEL 
INDICATED  BY  THE  OLIGOCHAETE  COM- 
MUNITIES. 

Conservation  de  la  Faune,  Saint-Sulpice  (Switzer- 
land). 
C.  Lang. 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  1,  p  57-65, 
April  1989.  3  fig,  2  tab,  15  ref. 

Descriptors:  'Eutrophic  lakes,  'Oligotrophic  lakes, 
•Mesotrophic  lakes,  'Water  pollution  effects,  'Oli- 
gochaetes,  'Eutrophication,  Population  dynamics, 
Dissolved  oxygen,  Trophic  level,  Switzerland. 
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Lake  Neuchatel  (Switzerland),  oligotrophic  until 
1950,  was  meso-eutrophic  in  1980.  The  relative 
abundance  in  worm  communities  of  Peloscolex 
velutinus  and  Stylodrilus  heringianus  was  used  to 
monitor  the  trophic  state  of  the  lake.  In  1980,  the 
median  relative  abundance  of  these  oligotrophic 
species  was  9%  in  the  whole  of  Lake  Neuchatel 
compared  with  70%  in  oligotrophic  lakes,  35%  in 
mesotrophic  lakes,  and  0%  in  eutrophic  lakes.  The 
scarcity  of  oligotrophic  species  in  the  deepest  area 
(153  m)  characterized  better  the  meso-eutrophic 
state  of  Lake  Neuchatel  than  oxygen  concentra- 
tions which  never  descended  below  6  mg/L.  Loca- 
tion of  the  area  within  the  lake  from  where  worms 
were  sampled  was  of  critical  importance  to  assess 
the  trophic  state:  some  areas  reflected  the  past 
rather  than  the  present  state  of  the  lake.  (Author's 
abstract) 
W89-11414 

EMERGENCE  OF  CHIRONOMIDAE  (DIP- 
TERA)  FROM  A  DELTA-SWAMP  RECEIVING 
THERMAL  EFFLUENT. 

Environmental  and  Chemical  Sciences,  Inc., 
Aiken,  SC. 

B.  G.  Coler,  and  B.  C.  Kondratieff. 
Hydrobiologia  HYDRB8,  Vol.  174,  No.  1,  p  67-77, 
April  1989.  8  fig,  1  tab,  38  ref. 

Descriptors:  *Water  pollution  effects,  *Wetlands, 
•Thermal  pollution,  *Midges,  *Thermal  stress, 
•Swamps,  *Nuclear  powerplants,  Temperature  ef- 
fects, Dissolved  oxygen,  Ecological  effects,  Envi- 
ronmental effects. 

Chironomid  pupal  exuviae  were  collected  over  an 
eight-week  period  from  a  delta-swamp  which  re- 
ceives thermal  effluent  from  a  nuclear  reactor  on 
the  Savannah  River  Plant,  South  Carolina.  Two 
sites  were  sampled  using  box-type  emergence 
traps.  Site  1  was  directly  in  a  major  thermal  plume 
channel,  and  site  2  was  outside  the  plume  in  a  stand 
of  stressed  bald  cypress  trees.  Sixteen  chironomid 
taxa  were  collected,  of  these,  species  of  Chirono- 
mus  (42%)  and  Tanytarsus  (35%)  dominated  the 
warmer  site  (site  1,  maximum  temperature  46  C), 
whereas  Tanypus  neopunctipennis  comprised 
>84%  at  site  2  (maximum  temperature  43  C). 
Emergence  substantially  increased  at  both  sites 
after  the  reactor  was  shut  down  and  water  tem- 
peratures returned  to  ambient  (27-28  C).  Tanytar- 
sus sp.  1  and  T.  neopunctipennis  were  capable  of 
successfully  emerging  during  water  temperature 
periods  of  40-46  C.  The  deep  organic  sediment, 
characteristic  of  the  delta-swamp  apparently 
served  as  a  refugium  for  these  and  other  species  of 
midges  during  high  temperature  periods.  It  is  sug- 
gested that  the  ability  of  some  taxa  to  tolerate  these 
elevated  temperatures  may  be  a  combination  of 
several  factors:  behavioral  and  ecological  adapta- 
tions to  utilize  available  refugia;  and  physiological 
adaptations  to  withstand  higher  temperatures  and 
low  dissolved  oxygen  concentrations.  (Author's 
abstract) 
W89-11415 


NUTRIENT  LOAD  CARRIED  BY  THE  RTVER 
PO  INTO  THE  ADRIATIC  SEA,  1968-87. 

Milan  Univ.  (Italy).  1st.  di  Biologia. 

For  primary  bibliographic  entry  see  Field  5B. 
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SARGASSUM  MUTICUM  AND  OTHER  IN- 
TRODUCED JAPANESE  MACROALGAE:  BIO- 
LOGICAL POLLUTION  OF  EUROPEAN 
COASTS. 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
4,  p  173-176,  April  1989.  1  fig,  24  ref. 

Descriptors:  *Algae,  *Fouling,  *Eutrophication, 
•Introduced  species,  Norway,  Oysters,  Aquatic 
weeds,  Ecological  effects. 

The  first  finds  of  attached  populations  of  the  Japa- 
nese brown  seaweed  Sargassum  muticum  are  re- 
ported from  Norway,  and  the  rapid  spread  of  this 
invasive  species  in  Europe  during  the  last  15  yr  is 
discussed.  The  numerous  air  bladders  of  S.  muti- 


cum make  drifting  fragments  an  effective  means  of 
long-range  dispersal.  The  alga  is  monoecious  and 
self-fertile,  so  that  a  single  branch  is  capable  of 
releasing  numerous  progeny.  The  perennating 
holdfast  may  regenerate  shoots  when  fronds  are 
lost  by  natural  senescence,  wave  action,  or  ice- 
scouring.  Other  recent  introductions  of  large 
brown  algae  caused  by  importation  of  Japanese 
oysters  in  mariculture  include  Undaria  pinnatifida 
and  Laminaria  japonica.  The  ecological  conse- 
quences of  their  spread  are  difficult  to  predict,  but 
the  changes  they  could  bring  about  in  the  ecosys- 
tem are  far  more  serious  than  the  earlier  well- 
known  introductions  of  species  belonging  to  the 
fouling  community.  Changes  associated  with  intro- 
ductions of  this  type  of  alien  species  and  the  possi- 
ble competitive  exclusion  of  indigenous  species 
may  have  many  indirect,  system-level  effects  on 
the  biota.  The  amount  of  ecological  disturbance 
and  the  time  before  a  stabilized  phase  is  reached 
will  vary  for  each  particular  case.  Campaigns  have 
been  mounted  to  hinder  the  introduction  of  S. 
muticum  and  other  fouling  species  from  the  Pacific 
into  European  waters.  (Geiger-PTT) 
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COMMUNITY  PARAMETERS  AND  MULTI- 
VARIATE ANALYSIS  AS  A  MEANS  OF  AS- 
SESSING THE  EFFECTS  OF  TANNERY  EF- 
FLUENTS ON  MACROBENTHOS. 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

A.  Zenetos,  and  E.  Papathanassiou. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

4,  p   176-181,  April   1989.   7   fig,   2  tab,   36  ref. 

Descriptors:  *Water  pollution  effects,  *Benthos, 
•Tannery  wastes,  *  Multivariate  analysis,  Species 
diversity,  Spatial  distribution,  Aegean  Sea,  Species 
composition,  Population  dynamics. 

Classification  and  ordination  techniques  were  em- 
ployed on  the  benthic  communities  of  the  gulf  of 
Geras  (Lesvos  Island,  Aegean  Sea,  Greece),  as 
supplementary  to  conventional  measures  used  (spe- 
cies composition,  species  diversity,  abundance, 
community  diversity  and  evenness)  in  order  to 
assess  the  impact  tannery  effluents  have  on  them. 
There  is  no  evidence  of  contamination  or  disturb- 
ance of  any  sort,  not  even  at  stations  near  the 
tannery  conductors  as  concluded  from  the  above 
community  parameters.  Seasonal  changes  were  ap- 
parent in  species  diversity  and  abundance,  but  they 
were  of  secondary  importance  to  spatial  changes, 
related  to  differences  in  sediment  type.  Both  multi- 
variate techniques  applied,  led  to  the  same  distribu- 
tional pattern.  That  is,  the  station  in  the  open  sea 
and  the  station  near  the  tannery  conductor  are 
separated  from  the  others.  At  a  lower  level  of 
similarity,  a  subgroup  of  stations  is  formed  by  the 
stations  located  at  the  narrow  channel,  while  an- 
other subgroup  is  formed  by  the  stations  located  in 
the  inner  part  of  the  gulf.  Since  there  is  no  sign  of 
major  disturbances  in  the  benthic  communities,  the 
above  grouping  must  be  attributed  to  differences  in 
sediment  type,  degree  of  isolation,  depth  and  wave 
action.  (Author's  abstract) 
W89-11419 


CONCENTRATIONS    OF    DICHLORVOS    IN 
BEIRTREACH  BUI  BAY,  IRELAND. 

Trinity  Coll.,  Dublin  (Ireland).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11422 


REGIONAL  LAKE  AND  RESERVOIR  CANONI- 
CAL ENVIRONMENTS. 

Environmental    Monitoring    Systems    Lab.,    Las 
Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 11429 


CLONED  RAINBOW  TROUT  LIVER  PU)450 
COMPLEMENTARY  DNA  AS  A  POTENTIAL 
ENVIRONMENTAL  MONITOR. 

Medical    Coll.    of   Wisconsin,    Inc.,    Milwaukee. 
Dept.  of  Pharmacology  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  5A. 
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BIOTOP  IMPAIRMENT  CAUSED  BY  POTAS- 
SIUM POLLUTED  WATER  OF  THE  WERRA 
AND  OBERWESER  RIVERS  (SCHADWW- 
KUNG  DER  KALI-ABWESSER  IM  BIOTOP 
DER  WERRA  UND  OBERWESER), 
G.  Buhse. 

Zeitschrift  fuer  Wasser-und  Abwasser  Forschung 
ZWABAQ,  Vol.  22,  No.  2,  p  49-56,  April  1989.  4 
fig,  9  tab,  10  ref.  English  summary. 

Descriptors:  *Potassium,  'Rivers,  *Fishkill, 
•Water  pollution  effects,  'Aquatic  productivity, 
Diatoms,  Fish,  Aquatic  bacteria,  Salts,  Waste  dis- 
posal, Hardness,  Ecological  effects,  Environmental 
effects. 

The  productivity  of  the  Werra  River  as  well  as  the 
Oberweser  River,  Germany  were  fairly  good  in 
their  three  and  six  regions,  respectively.  This  was 
due  to  the  high  level  of  carbonate  hardness,  a 
moderate  sapprobic  level  and  an  extremely  low 
load  of  heavy  metals.  Since  1953,  due  to  the  ex- 
treme load  of  continuously  potassium  polluted 
water  from  the  GDR,  progressive  impairments 
were  observed  which  caused  the  depopulation  of 
several  stretches.  The  salification  in  the  Werra 
River  is  approximately  30  times  higher  than  that  of 
the  Rhein  River.  This  persistent  pollution  caused 
the  extinction  of  many  autochthonous  biota.  The 
development  of  diatoms  increased  exorthonous 
biota.  The  bacterial  activity  decreased  consider- 
ably. The  fecundity  of  fish  and  the  growth  of 
juveniles  were  both  impaired,  and  fish  diseases 
were  increasing.  The  tolerance  of  fish  to  salts 
manifests  itself  according  to  the  age  and  the  species 
of  individuals.  Fishkills  occurred  but  were  not 
observed  because  the  corpses  decompose  at  the 
river  bottom.  It  is  approximated  that  the  salt 
waste- water  disposal  is  approximated  to  be  35  mil- 
lion tons/yr.  The  transport  of  this  salt  waste-water 
amount  by  rail  would  cost  about  1 100  million  DM 
and  the  lost  yield  due  to  salification  comprises  65 
million  DM/yr.  The  solutions  leading  to  a  harm- 
less waste  disposal  are  known  and  successfully 
realized  by  the  Kaliwerke  in  Hessen.  (Author'sb- 
stract) 
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DETERMINATION  OF  ORGANOPHOSPHOR- 
OUS COMPOUNDS  AND  CARBAMATES  BY 
THEIR  INHIBITION  OF  CHOLINESTERASE. 
PART  1:  INHIBITION  VALUES  ON  IMMOBI- 
LIZED CHOLINESTERASE  (BESTIMMUNG 
VON  PHOSPHORPESTIZIDEN  UND  INSEKTI- 
ZIDEN  CARBAMATEN  MITTELS  CHOLINES- 
TERASEHEMMUNG). 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gie. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-11434 


BIOTEST  TO  DETERMINE  HERBICIDES  IN 
WATER:  METHODS  AND  FIRST  RESULTS 
(BIOTEST  ALS  SUMMENPARAMETER  ZUR 
BESTIMMUNG  VON  HERBIZIDEN  IM 
WASSER:  METHODISCHE  GRUNDLAGEN). 
Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gie. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 11435 

HORIZONTAL  DISTRIBUTION  OF  ROTIFER 
PLANKTON  ALONG  A  TROPHIC  GRADIENT 
IN  LAKE  BALATON:  CHANGES  OF  COMMU- 
NITY STRUCTURE  AND  ABUNDANCE 
DURING  THE  PAST  20  YEARS. 
Balatoni  Limnologiai  Kutato  Intezete,  Tihany 
(Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 
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ECOLOGICAL  EFFECTS  OF  PENTACHLORO- 
PHENOL  ON  THE  BRACKISH-WATER  AM- 
PHIPOD  GAMMARUS  TIGRINUS. 

Mount  Allison  Univ.,  Sackville  (New  Brunswick). 
Dept.  of  Biology. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


W.  G.  Kierstead,  and  F.  Barlocher. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115 

No.  1,  p  149-156,  March  1989.  4  fig,  22  ref. 

Descriptors:  'Water  pollution  effects,  Physiologi- 
cal ecology,  *Brackish  water,  *Gammarus,  Pesti- 
cides, 'Toxicity,  *Amphipods,  Physiology,  Salini- 
ty, Contamination,  Sublethal  effects,  Spawning, 
Food  chains,  Mortality. 

In  water  with  a  salinity  of  7.5  ppt,  the  pentachloro- 
phenol  (PCP)  concentration  required  for  50% 
mortality  of  Gammarus  tigrinus  within  four  days 
was  371  microg/L.  Sublethal  concentrations  of 
PCP  increased  the  tissue  respiration  rate  of  G. 
tigrinus.  However,  this  effect  was  less  pronounced 
at  a  salinity  of  29  ppt.  Because  respiration  becomes 
less  efficient,  growth  and  reproduction  usually  de- 
cline at  sublethal  exposure  to  PCP.  Prolonged 
exposure  to  low  PCP  concentration  reduced  the 
caloric  content  of  animals  kept  in  low  salinity 
water.  Persistent  sublethal  contamination  with 
PCP  can  be  expected  to  lower  energy  accumula- 
tion in  G.  tigrinus.  This  will  undoubtedly  lower  its 
ability  to  reproduce  successfully,  leading  to  declin- 
ing populations,  and  maybe  eventually  to  its  ex- 
tinction in  a  contaminated  environment.  In  addi- 
tion, it  may  no  longer  be  able  to  fulfill  its  function 
in  the  food  web.  Its  decline  in  numbers,  and  its 
lower  caloric  content,  will  adversely  affect  upper 
trophic  levels.  (White-Reimer-PTT) 
W89- 11449 


HOME  SHOWER-BATH  PSEUDOMONAS 
FOLLICULITIS. 

Rogoff-Wellcome  Medical  Research  Inst.,  Petach 

Tikva  (Israel).  Dept.  of  Internal  Medicine. 

D.  Huminer,  C.  Block,  H.  Shmuely,  and  S.  D. 

Pitlik. 

Israeli  Journal  of  Medical  Sciences  IJMDAI,  Vol. 

25,  No.  1,  p  44-45,  1989.  14  ref. 

Descriptors:  *Pseudomonas,  *Public  health,  'Path- 
ogenic bacteria,  •Pathogens,  *Human  diseases, 
Contamination,  Water  pollution,  Pseudomonas  fol- 
liculitis, Infection,  Swimming  pools,  Human  pa- 
thology. 

Pseudomonas  folliculitis  is  a  newly  described  skin 
rash  that  characteristically  occurs  in  persons  who 
bathe  in  contaminated  water.  It  is  characterized  by 
follicular  maculopapular,  pustular  and/or  vesicular 
skin  lesions  distributed  predominantly  over  the  lat- 
eral aspects  of  the  trunk,  on  the  axillae,  buttocks 
and  proximal  parts  of  the  extremeties.  The  mean 
incubation  period  is  48  h  following  exposure  to 
contaminated  water.  Most  outbreaks  have  been 
associated  with  the  use  of  public  hot-tubs,  and 
whirlpools  and  swimming  pools  (mainly  in  hotels, 
motels,  and  health  spas).  Less  frequently,  the  infec- 
tion has  also  been  contracted  in  a  public  sauna,  a 
public  waterslide,  a  home  whirlpool,  and  a  physio- 
therapy pool.  It  is  suggested  that  home  shower- 
baths  should  be  added  to  the  list  of  potential 
sources  of  Pseudomonas  folliculitis.  The  growth  of 
Pseudomonas  may  be  encouraged  by  exessive 
water  temperature,  and  a  water  supply  system  has 
been  reported  to  be  a  source  of  Pseudomonas. 
(White-Reimer-PTT) 
W89- 11462 


TOLERANCE  OF  OXYGEN  DEFICIT  BY 
ELVERS  (ANGUILLA  ANGUILLA  L.)  (TOLER- 
ANCE AU  DEFICIT  D'OXYGENE  CHEZ  LA 
CTVELLE  (ANGUILLA  ANGUILLA  L.)). 
Ecole  Nationale  Superieure  Agronomique  de  Tou- 
louse (France).  Lab.  d'Ichthyologie  Appliquee. 
M.  Wozniewski. 

Roczniki  Nauk  Rolniczych,  Seria  H:  Rybactwo 
RNRRB9,  Vol.  101,  No.  4,  p  177-182,  1988.  2  fig, 
12  ref.  English  summary. 

Descriptors:  'Water  pollution  effects,  'Oxygen 
deficit,  'Oxygen  requirements,  'Mortality,  'Eel, 
Fish,  Water  temperature,  Garonne  River,  France, 
Growth  stages,  Juvenile  growth  stage. 

The  oxygen  tolerance  of  elvers  (Anguilla  anguilla) 
from  the  Garonne  River,  France  was  examined. 
The  oxygen  level  causing  50%  mortality  was  1.18 
mg  02/L  during  a  24-h  test  carried  out  at  20  C 


water  temperature.  These  results  are  comparable 
to  those  previously  reported  for  the  tench.  (Au- 
thor's abstract) 
W89- 11501 


DETECTION  OF  PILUSLIKE  STRUCTURES 
ON  CLINICAL  AND  ENVIRONMENTAL  ISO- 
LATES OF  VIBRIO  VULNIFICUS. 

Texas  Univ.  Medical  School  at  Houston. 

R.  M.  Gander,  and  M.  T.  LaRocco. 

Journal  of  Clinical  Microbiology  JCMIDW,  Vol 

27,  No.  5,  p  1015-1021,  May  1989.  2  fig,  3  tab,  38 

ref. 

Descriptors:  'Vibrio,  'Bacterial  physiology,  'Epi- 
demiology, Bacteria,  Pathogenic  bacteria,  Isola- 
tion, Microbiological  studies,  Microscopic  analysis, 
Bacterial  analysis,  Chemical  composition,  Sugars. 

Vibrio  vulnificus  causes  serious,  sometimes  fatal, 
infections  in  humans.  Primary  septicemias,  with  a 
mortality  of  50%,  develop  after  ingestion  of  con- 
taminated seafood,  especially  raw  oysters.  Twenty 
clinical  isolates  of  Vibrio  vulnificus  were  com- 
pared with  10  environmental  strains  by  using  elec- 
tron microscopy  and  agglutination  assays  with 
human  erythrocytes,  guinea  pig  erythrocytes,  and 
Saccharomyces  cerevisiae.  In  addition,  the  isolates 
were  tested  for  ability  to  adhere  to  the  human 
epithelial  cell  lines  HEp-2  and  A549.  When  exam- 
ined by  electron  microscopy,  16  (80%)  of  the  20 
clinical  isolates  demonstrated  the  presence  of  pilus- 
like  structures;  the  composition  of  the  bacterial 
populations  ranged  from  0  to  68%  piliated  cells.  In 
contrast,  only  3  (30%)  of  the  10  environmental 
isolates  were  piliated,  with  a  range  from  0  to  16% 
piliated  cells.  Multiple  patterns  of  adherence  inhi- 
bition were  observed.  Adherence  to  A549  cells 
showed  8  (40%)  of  20  clinical  isolates  and  0  (0%) 
of  10  environmental  strains  with  averages  of  >  10 
adherent  bacteria  per  cell.  A  statistical  association 
between  attachment  and  the  isolate  source  was 
demonstrated  (P  <  0.05).  These  data  suggest  that 
the  presence  of  piluslike  structures  and  the  ability 
to  adhere  to  human  epithelial  cell  lines  may  be 
more  closely  associated  with  V.  vulnificus  isolates 
from  clinical  specimens  than  with  environmental 
strains.  (Doria-PTT) 
W89- 11502 


VIABILITY  OF  GIARDIA  CYSTS  SUSPENDED 
IN  LAKE,  RIVER,  AND  TAP  WATER. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Lab.  Med- 
icine. 

D.  P.  deRegnier,  L.  Cole,  D.  G.  Schupp,  and  S.  L. 
Erlandsen. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  5,  p  1223-1229,  May  1989. 
5  fig,  1  tab,  36  ref.  US  EPA  Cooperative  Agree- 
ment CR-814622. 

Descriptors:  'Human  diseases,  'Giardia,  'Fate  of 
pollutants,  'Path  of  pollutants,  'Protozoa,  'Sur- 
vival, 'Epidemiology,  'Parasites,  'Water  pollution 
effects,  Lakes,  Rivers,  Drinking  water,  Water  tem- 
perature, Monitoring,  Dissolved  oxygen,  Acidity, 
Feces,  Distilled  water,  Temperature  effects. 

The  viability  of  Giardia  muris  cysts  suspended  in 
lake,  river,  and  tap  water  were  studied  while  moni- 
toring water  temperatures,  dissolved  oxygen,  pH, 
and  other  water  quality  parameters.  Fecal  pellets 
containing  G  muris  cysts  were  placed  in  glass  vials 
covered  with  filter  paper  and  exposed  to  (1)  lake 
water  at  15  ft  and  30  ft,  (2)  river  water,  (3)  tap 
water,  and  (4)  distilled  water  stored  under  labora- 
tory conditions.  In  the  fall,  the  cysts  suspended  at 
30  ft  in  lake  water  remained  viable  for  up  to  56 
days  whereas  cysts  stored  at  15  ft  were  nonviable 
after  day  28.  The  G.  muris  cysts  exposed  to  river 
water  remained  viable  up  to  28  days  as  determined 
by  the  production  of  giardiasis  in  mice.  G.  muris 
cysts  suspended  in  tap  water  showed  no  signs  of 
viability  after  14  days,  while  cysts  serving  as  con- 
trols (exposed  to  refrigerated  distilled  water)  re- 
mained viable  for  up  to  56  days.  In  the  winter, 
Giardia  cysts  suspended  in  either  lake  or  river 
water  were  viable  for  56  to  84  days  whereas  cysts 
exposed  to  tap  water  were  nonviable  by  day  14. 
Comparison  of  water  quality  parameters  with  the 
results  of  viability  determination  revealed  that  only 


decreased  water  temperature  (<   10  C)  was  con- 
sistent  with   prolonged  survival  of  G.   muris  in 
different  types  of  environmental  water.  (Author's 
abstract) 
W89-11510 


RESPONSE  OF  WHITE  CLOVER  (TRIFOLIUM 
REPENS  L.)  AND  RYEGRASS  (LOLIUM  PER- 
ENNE  L.)  TO  ACID  RAIN  IN  SITUATIONS  OF 
SPECIES  INTERFERENCES. 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

L.  Menchaca,  and  M.  Hornung. 

New  Phytologist  NEPHAV,  Vol.   Ill,  No.  3,  p 

483-489,  March  1989.  3  fig,  4  tab,  16  ref. 

Descriptors:  'Acid  rain  effects,  'Clovers, 
•Grasses,  'Crop  yield,  Sulfuric  acid,  Water  pollu- 
tion effects,  Population  density,  Model  studies, 
Canopy,  Spatial  distribution,  Temporal  distribu- 
tion. 

Pure  stands  of  Trifolium  repens  L.  N.Z.  Huia  and 
Lolium  perenne  L.  S32  and  mixtures  of  various 
densities  and  frequencies  were  treated  with  sulfuric 
acid  solutions  of  pH  2.5,  3.5,  and  5.6.  The  species 
yield  was  recorded  over  five  sequential  harvests. 
Multifactorial  response  equations  were  used  to  de- 
scribe the  behavior  of  the  species  yield  as  a  func- 
tion of  acidity  and  the  density  of  both  species. 
Predictions,  made  through  these  models,  showed 
that  the  response  of  yield  of  these  species  to  simu- 
lated acid  rain  treatments  varied  greatly  depending 
on  the  planting  density,  the  time  of  harvesting,  and 
on  whether  the  plants  were  growing  in  monocul- 
ture or  in  mixture.  This  suggests  that  it  is  not 
sufficient  to  consider  the  effects  of  experimentally 
applied  acid  rain  on  single  individuals  or  low  den- 
sity stands,  since  the  results  obtained  will  not  re- 
flect the  response  in  a  close  canopy  sward.  In  field 
conditions,  this  complexity  will  be  even  greater  as 
a  result  of  (1)  complex  rainfall -canopy  interactions, 
(2)  variation  in  precipitation  chemistry  and  syner- 
gistic effects  of  these  chemicals,  and  (3)  spatial  and 
temporal  variations  in  soil  conditions.  Models  such 
as  those  presented  here  may,  however,  be  of  value 
in  simplifying  the  description  of  the  response  of 
plants  to  complex  interactions  between  pollutants 
and  other  environmental  factors  especially  in  cases 
where  greater  complexity  than  is  possible  in  most 
controlled  dose-response  experiments  required  to 
simulate  more  closely  field  conditions.  (Author's 
abstract) 
W89- 11527 


SENSITIVITY  OF  FOREST  PLANT  REPRO- 
DUCTION TO  LONG-RANGE  TRANSPORTED 
AIR  POLLUTANTS:  THE  EFFECTS  OF  WET 
DEPOSITED  ACIDITY  AND  COPPER  ON  RE- 
PRODUCTION OF  POPULUS  TREMULOIDES. 
Maritimes  Forest  Research  Centre,  Fredericton 
(New  Brunswick). 
R.  M.  Cox. 

New  Phytologist  NEPHAV,  Vol.  110,  No.  1,  p  33- 
38,  September  1988.  2  fig,  3  tab,  36  ref.  Canadian 
Forestry  Service-Maritimes  Contract  OS082- 
00289. 

Descriptors:  'Air  pollution  effects,  'Forests,  'Ger- 
mination, 'Acid  rain  effects,  'Copper,  Trees, 
Pollen,  Acidity,  Simulated  rainfall. 

Few,  if  any,  studies  have  been  carried  out  that 
examine  and  relate  in  vivo  pollen  germination  fol- 
lowing simulated  wet  deposition  of  acidity  and 
copper  with  various  fruit  and  seed  set  parameters 
of  trees.  The  methods  used  with  inflorescences  of  a 
wind-pollinated  tree,  Populus  tremuloides,  are  re- 
ported here.  The  effect  of  simulated  rain  at  the 
time  of  pollination  was  shown  to  increase  fruit 
abortion  significantly.  In  addition,  an  overall  sig- 
nificant negative  correlation  was  found  between 
fruit  abortion  and  pH  but,  in  the  absence  of  copper, 
fruit  abortion  recovered  at  the  lowest  pH  (2.6). 
Seeds  per  fruit  and  percentage  of  placenta  with  full 
seeds  were  significantly  reduced  at  pH  2.6  in  the 
presence  of  0.05  mg/1  Cu  compared  with  the  con- 
trol. These  two  seed  set  parameters  were  also 
significantly  intercorrelated  (P  <  0.01)  with  fruit 
abortion  suggesting  that  lack  of  seed  set  may  be 
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the  cause  of  the  abortion.  The  significant  correla- 
tion of  both  in  vivo  pollen  germination  and  fruit 
abortion  with  pH,  especially  in  the  presence  of 
copper,  supports  the  view  that  inhibition  of  the 
pollen  on  the  stigma  by  the  simulated  rain  is  re- 
sponsible for  the  lack  of  seed  set  above  the  re- 
quired threshold  that  prevents  fruit  abortion.  (Au- 
thor's abstract) 
W89-11528 


EFFECTS   OF  SOURCE  AND  DESTINATION 

ON    GROWTH    AND    METAL    UPTAKE    IN 

FRESHWATER       CLAMS       RECIPROCALLY 

TRANSPLANTED  AMONG  SOUTH  CENTRAL 

ONTARIO  LAKES, 

University  of  Western  Ontario,  London.  Dept.  of 

Zoology. 

S.  G.  Hinch,  and  R.  H.  Green. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  67, 

No.  4,  p  855-863,  April  1989.  4  fig,  6  tab,  52  ref. 

Descriptors:  *Ontario,  'Lakes,  *Alkalinity,  'Water 
pollution  effects,  *Clams,  'Heavy  metals,  *Bioac- 
cumulation,  'Growth  rates,  Aquatic  populations, 
Aquatic  habitats,  Mollusks,  Trace  elements, 
Copper,  Zinc,  Manganese,  Cadmium,  Aquatic  ani- 
mals, Bioindicators. 

The  relative  contributions  of  genotype  and  envi- 
ronment to  growth  and  metal  uptake  in  freshwater 
unionid  clams  (Elliptio  complanata)  were  evaluat- 
ed using  a  reciprocal  transplant  experiment.  In 
August  1985,  comparable  sites  were  selected  in 
three  south  central  Ontario  lakes  with  alkalinities 
of  22,  153,  and  238  microequiv/L.  Shell  length, 
height,  and  width  varied  in  a  manner  that  could 
not  be  related  to  lake  alkalinities.  There  were 
differences  among  the  clam  populations  in  allelic 
frequencies  (at  the  Pgm  and  Lap-2  loci).  Clams 
were  marked,  measured,  and  reciprocally  trans- 
planted among  the  three  lakes.  In  August  1986, 
marked  individuals  were  recovered,  remeasured, 
and  analyzed  for  levels  of  Cu,  Zn,  Mn  and  Cd  in 
soft  tissues.  The  transplant  source  had  a  strong 
influence  on  clam  growth  during  the  post-trans- 
plant year.  This  source  effect  may  result  from 
genetic  differences  among  the  populations.  Tissue 
metal  concentrations  at  the  end  of  the  post-trans- 
plant year  were  a  function  of  both  source  and 
destination.  The  use  of  freshwater  clams  as  trans- 
plant biomonitors  must  be  reassessed  since  there  is 
a  strong  source  component  to  growth  and  metal 
uptake.  In  transplant  experiments,  a  common 
source  (a  particular  site  within  a  particular  lake) 
should  be  used,  and  post-transplant  periods  of 
more  than  1  year  may  be  necessary  for  the  influ- 
ence of  the  destination  environment  to  dominate 
the  influence  of  the  source  environment.  (Author's 
abstract) 
W89-11541 


and  Diptera)  occurred  at  5  and/or  10  micrograms/ 
1  Cu  sub  T.  Differences  in  sensitivity  among  fami- 
lies existed  in  the  Plecoptera,  Trichoptera  and  Dip- 
tera. These  differences  were  apparently  related  to 
the  trophic  preferences  of  taxa,  with  herbivores 
and  detritivores  more  sensitive  than  predators. 
Equivalent  percentage  declines  in  annual  produc- 
tion occurred  for  herbivores/detritivores  and  pred- 
ators exposed  to  copper,  suggesting  an  adjustment 
in  total  predator  production  in  response  to  the 
reduction  in  prey  abundance.  Possible  examples  of 
release  of  benthic  insects  from  competition  with 
less  tolerant  species  were  rare.  Of  the  thirty-seven 
most  abundant  taxa,  only  the  predators  Rhyaco- 
phila  vaccua  and  Rhyacophila  angelita  were  more 
abundant  (than  in  the  control)  at  copper  concentra- 
tions (5  and  10  micrograms/1  Cu  sub  I)  causing 
population  declines  of  other  species.  Species  rich- 
ness and  percentage  similarity  were  sensitive  com- 
munity-level indices  of  copper  toxicity,  whereas 
Brillouin's  diversity  was  insensitive  to  differences 
among  the  control  and  copper-treated  stream  sec- 
tions. (Author's  abstract) 
W89-11544 


largest  predicted  declines  in  median  pH  were  0.6 
unit  in  the  Adirondacks  and  0.7  unit  in  the  Poco- 
nos/Catskills.  This  change  would  result  in  the 
elimination  of  40-70%  of  acid-sensitive  taxa  such  as 
leeches,  mollusks,  and  insects.  In  addition,  lower 
but  significant  damage  to  cyprinids,  centrarchids, 
and  salmonids  is  indicated.  Intermediate  pH  de- 
clines and  biological  losses  were  predicted  for 
Southern  and  Central  New  England,  with  detecta- 
ble damage  indicated  for  Upper  Michigan  and 
North  Central  Wisconsin.  Little  or  no  damage  was 
detected  in  Maine,  Northeastern  Minnesota,  and 
the  Upper  Great  Lakes.  (Author's  abstract) 
W89- 11621 


DISSOLVED  OXYGEN  DYNAMICS  IN  THE 
MID-PASSAIC  RIVER:  MATHEMATICAL 
MODEL. 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 11642 


EFFECTS  OF  COPPER  ON  SPECIES  COMPO- 
SITION OF  BENTHIC  INSECTS  IN  A  SIERRA 
NEVADA,  CALIFORNIA,  STREAM. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

H.  V.  Leland,  S.  V.  Fend,  T.  L.  Dudley,  and  J.  L. 
Carter. 

Freshwater  Biology  FWBLAB,  Vol.  21,  No.  2,  p 
163-179,  April  1989.  2  fig,  3  tab,  45  ref. 

Descriptors:  'Species  composition,  'California, 
•Stream  biota,  'Water  pollution  effects,  'Copper, 
•Benthic  fauna,  'Aquatic  insects,  Population  expo- 
sure, Stream  pollution,  Population  dynamics, 
Heavy  metals,  Trace  elements,  Trophic  level, 
Aquatic  environment,  Species  diversity,  Produc- 
tivity, Oligotrophy. 

Effects  of  copper  on  species  composition  and  pro- 
duction of  benthic  insects  in  an  oligotrophic  stream 
dosed  at  low  concentrations  (2.5-15  micrograms/1 
Cu  sub  T;  approximately  12-75  ng/1  Cu(2+))  were 
determined.  Dosing  was  initially  in  autumn-early 
winter  when  peak  densities  of  many  species  occur. 
It  was  resumed  the  following  summer  near  the 
time  of  egg  hatch  of  most  species  and  continued 
through  the  remaining  aquatic  stages  of  univoltine 
and  multivoltine  taxa.  Declines  in  population  densi- 
ty of  species  representing  all  major  orders  (Ephe- 
meroptera,    Plecoptera,    Coleoptea,    Trichoptera, 


EFFECT  OF  NONPOINT  POLLUTANT 
SOURCES  ON  WATER  QUALITY  OF 
STREAMS  IN  PUSAN  CITY. 

W.  J.  Choi,  and  C.  K.  Park. 

Bulletin  of  National  Fisheries  University  of  Pusan, 
Vol.  28,  No.  2,  p  15-21,  December  1989.  6  fig,  3 
tab,  14  ref.  English  summary. 

Descriptors:  'Water  pollution  effects,  'Water  qual- 
ity, 'Urban  hydrology,  'Nonpoint  pollution 
sources,  'Korea,  'Rainfall-runoff  relationships, 
Storm  runoff,  Biochemical  oxygen  demand,  Sus- 
pended solids,  Nitrogen,  Phosphates,  Pollution 
load,  Project  planning. 

This  study  was  performed  to  evaluate  the  effects  of 
nonpoint  pollutant  sources  on  water  quality  of 
streams  of  Dong-Cheon  and  Daeyeon-Cheon  in 
Pusan  city,  Korea  from  June,  1985  to  August, 
1985.  Average  concentrations  of  BOD,  suspended 
solids,  total  inorganic  nitrogen,  and  phosphate 
phosphorus  during  the  wet  weather  were  about  1.1 
to  7.8  times  higher  than  those  of  the  dry  weather, 
and  the  highest  concentrations  of  these  pollutants 
were  found  following  the  first  flush  of  rain.  Sixty- 
three  to  eighty  percent  of  the  suspended  solids 
associated  with  runoff  settled  out  within  20  min- 
utes. The  mass  loading  of  BOD,  total  suspended 
solids,  total  inorganic  nitrogen  and  phosphate 
phosphorus  were  estimated  to  be  60  ton/sq  km/y, 
235.0  ton/sq  km/y,  7.2  ton/sq  km/y  and  0.9  ton/sq 
km/y,  respectively,  during  the  wet  weather.  The 
large  amount  of  pollutants  from  nonpoint  sources 
during  wet  weather  adversely  affect  the  water 
quality  of  the  bays  and  rivers.  Therefore,  it  is 
necessary  to  consider  the  loading  of  nonpoint 
sources  of  pollutants  for  planning  sewage  treat- 
ment plants.  (Author's  abstract) 
W89- 11606 

BIOLOGICAL  IMPOVERISHMENT  IN  LAKES 
OF  THE  MIDWESTERN  AND  NORTHEAST- 
ERN UNITED  STATES  FROM  ACID  RAIN. 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  W.  Schindler,  S.  E.  M.  Kasian,  and  R.  H. 

Hessiein. 

Environmental        Science        and        Technology 

ESTHAG,  Vol.  23,  No.  5,  p  573-580,  May  1989.  2 

fig,  7  tab,  59  ref. 

Descriptors:  'Model  studies,  'Acid  rain,  'Lakes, 
Calcium,  Magnesium,  Hydrogen  ion  concentra- 
tion, Organic  carbon,  Environmental  effects,  Fish, 
Tolerance,  Neutralization,  Invertebrates. 

A  model  based  on  relationships  between  Ca  +  Mg, 
acid-neutralizing  capacity,  pH,  and  dissolved  or- 
ganic carbon  was  used  to  predict  the  changes  in 
the  pH  of  acid-sensitive  lakes  (Ca  +  Mg  <  200 
microequiv/L)  in  the  northeastern  and  midwestern 
United  States,  using  the  U.S.  EPA's  Eastern  Lake 
Survey  data  base.  A  second  model,  relating  esti- 
mated pH  changes  to  the  pH  tolerances  of  aquatic 
taxa,  was  used  to  predict  the  degree  of  biotic 
impoverishment  caused  by  acid  precipitation.  The 


JOINT  ACTION  OF  AMMONIA  AND  NITRITE 
ON  ARTEMIA  NAUPLII. 

National   Taiwan   Coll.    of  Marine   Science   and 
Technology,  Keelung.  Dept.  of  Aquaculture. 
J.  Chen,  K.  Chen,  and  J.  Liao. 
Aquaculture  AQCLAL,  Vol.  77,  No.  4,  p  329-336, 
April  1989.  4  fig,  3  tab  19  ref. 

Descriptors:  'Larval  growth  stage,  Synergistic  ef- 
fects, 'Fish  hatcheries,  'Ammonia,  'Brine  shrimp, 
♦Water  pollution  effects,  'Nitrites,  *Toxicity,  Sub- 
lethal effects,  Biochemistry,  Aquatic  animals,  Pop- 
ulation exposure,  Crustaceans,  Median  tolerance 
limit. 

Newly  hatched  Artemia  nauplii  were  exposed  to 
ammonia,  nitrite,  and  different  ratios  of  ammonia 
and  nitrite,  employing  the  static  renewal  method. 
The  24-h  LC50  concentrations  were  839.5  mg/1  for 
TAN  (total  ammonia  nitrogen),  14.17  mg/1  for 
FAN  (free  ammonia  nitrogen)  and  1609.7  mg/1  for 
nitrite-N.  The  corresponding  48  h  LC50  concen- 
trations were  334.7  mg/1  for  TAN,  5.65  mg/1  for 
FAN  and  1141.0  mg/1  for  nitrite-N.  When  the 
toxicity  ratio  of  the  ammonia-nitrite  mixture  was 
11,  equivalent  24-h  LC50  concentrations  were 
252.3  mg/1  for  TAN,  4.26  mg/1  for  FAN  and  928.4 
mg/1  for  nitrite-N,  while  the  48-h  LC50  concentra- 
tions were  106.3  mg/1  for  TAN,  1.80  mg/1  for 
FAN  and  362.3  for  nitrite-N.  At  a  toxicity  ratio  of 
2:1  for  ammonia-nitrite  mixtures,  the  24-h  and  48-h 
LC50  concentrations  were  305.2  and  162.3  mg/1 
for  TAN,  5.15  and  2.74  mg/1  for  FAN  and  500.8 
and  266.2  mg/1  for  nitrite-N,  respectively.  In  mix- 
tures, ammonia  and  nitrite  exhibited  a  synergistic 
effect  on  the  Artemia  nauplii  after  48-h  exposure. 
(Author's  abstract) 
W89-11644 


EFFECT  OF  VEGETABLE  OIL  FACTORY  EF- 
FLUENT ON  THE  GONADS  OF  A  FRESHWA- 
TER TELEOST,  HETEROPNEUSTES  FOSSFLIS 
(BL.)--A  BIOCHEMICAL  STUDY. 

Punjab  Agricultural  Univ.,  Ludhiana  (India). 
Dept.  of  Zoology. 

J.  K.  Kondal,  P.  K.  Saxena,  and  G.  L.  Soni. 
Environmental  Pollution  ENPOEK,  Vol.  57,  No. 
2,  p  117-125,  1989.  3  tab,  23  ref. 

Descriptors:  *Food-processing  wastes,  'Oil  wastes, 
'Spawning,  'Sublethal  effects,  'Fish  physiology, 
•Organic  wastes,  *Water  pollution  effects,  Popula- 
tion exposure,  Biochemistry,  Liquid  wastes,  Ef- 
fluents, Chemical  wastes,  Aquatic  animals,  Metab- 
olism, Lipids,  Fatty  acids. 

The  effects  of  three  sublethal  concentrations  (5,  10, 
15  percent  v/v)  of  vegetable  oil  factory  effluent  on 
biochemical  changes  in  the  gonads  (ovaries/testes) 
of  a  freshwater  teleost  were  studied.  The  results 
reveal  a  significant  decline  in  the  total  lipid,  cho- 
lesterol, phospholipid,  and  glyceride  levels,  but  an 
increase  in  the  free  fatty  acid  levels  both  in  the 
ovaries  and  testes  of  H.  fossilis,  following  150  days 
(mid-January  through  mid-June)  of  exposure  to  10 
percent  and  15  percent  concentrations  of  the  efflu- 
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ent.  This  decrease/increase  in  the  biochemical  pa- 
rameters was  more  or  less  dependent  on  the  con- 
centration of  the  effluent.  The  type  of  decline  in 
the  total  lipids  of  the  ovaries/testes  observed  in 
effluent-exposed  fish  in  this  study  has  been  associ- 
ated with  inhibition  of  the  lipid  synthesis,  and/or 
comparatively  greater  utilization  of  the  stored 
lipids,  and  also  with  the  low  occurrence  of  the 
vitellogenic  and  yolky  oocytes  of  the  ovaries. 
However,  it  is  also  associated  with  the  loss  of 
spermatogenetic  cells  in  the  tests.  (Friedmann- 
PTT) 
W89- 11648 


REPRODUCTIVE  IMPAIRMENT  IN  A  FISH 
INHABITING  A  CONTAMINATED  COASTAL 
ENVIRONMENT  OFF  SOUTHERN  CALIFOR- 
NIA. 

Occidental  Coll.,  Los  Angeles,  CA.  Dept.  of  Biol- 
ogy- 

J.  E.  Hose,  J.  N.  Cross,  S.  G.  Smith,  and  D.  Diehl 
Environmental  Pollution  ENPOEK,  Vol   57   No 
2,  p   139-148,   1989.  2  fig,   1   tab,  43  ref.  NOAA 
Grant  NA-85-ABD-00003. 

Descriptors:  'Water  pollution  effects,  'Fertility, 
•Spawning,  'Coastal  waters,  *Fish  populations! 
Population  exposure,  Fish  behavior,  Sublethal 
effect,  DDT. 

White  croaker  (Genyonemus  lineatus),  collected 
from  a  highly  contaminated  site  in  San  Pedro  Bay 
and  from  a  reference  site  80  km  away  (Dana 
Point),  were  induced  to  spawn  in  the  laboratory. 
Forty-one  percent  of  San  Pedro  Bay  females  and 
54  percent  of  Dana  Point  females  spawned.  Exami- 
nation of  the  ovaries  of  non-spawning  females  re- 
vealed that  spawning  was  imminent  in  the  remain- 
der of  Dana  Point  fish  but  only  in  16  percent  of  the 
San  Pedro  Bay  fish.  The  remainder  of  the  San 
Pedro  Bay  fish  (43  percent)  contained  only  imma- 
ture, yolky  oocytes.  No  croakers  containing  more 
than  3-8  ppm  ovarian  total  DDT  could  be  induced 
to  spawn  whereas  36  percent  of  a  contemporane- 
ous San  Pedro  Bay  sample  had  ovarian  total  DDT 
residues  in  excess  of  4  ppm.  This  suggests  that  the 
inability  to  induce  spawning  in  white  croaker  may 
be  associated  with  an  ovarian  total  DDT  threshold 
of  about  4  ppm.  These  data,  coupled  with  observed 
decreases  in  fecundity  (32  percent),  fertility  (14 
percent),  and  early  oocyte  loss  (30  percent)  rela- 
tive to  reference  fish,  could  partially  explain  the 
population  declines  observed  for  many  southern 
California  fishes  since  the  1940s.  (Author's  ab- 
stract) 
W89- 11649 


ACIDITY  STATUS  AND  PHYTOPLANKTON 
SPECIES  RICHNESS,  STANDING  CROP,  AND 
COMMUNITY  COMPOSITION  IN  ADIRON- 
DACK, NEW  YORK,  U.S.A.  LAKES. 
New  York  State  Museum,  Albany.  Science  Service 
Div. 

C.  A.  Siegfried,  J.  A.  Bloomfield,  and  J.  W. 
Sutherland. 

Hydrobiologia  HYDRB8,  Vol.  175,  No.  1  p  13-32 
April  29  1989.  8  fig,  7  tab,  34  ref. 

Descriptors:  'Species  composition,  'New  York, 
•Acid  rain  effects,  'Standing  crops,  'Species  di- 
versity, 'Acidic  water,  'Adirondack  Mountains, 
•Phytoplankton,  'Hydrogen  ion  concentration, 
•Mountain  lakes,  Lakes,  Physico  chemical  proper- 
ties, Aquatic  habitats,  Chlorophyll,  Biomass, 
Aquatic  plants,  Ecosystems,  Dinoflagellates, 
Chlorophyta,  Chrysophyta. 

The  mid-summer  phytoplankton  communities  of 
more  than  100  Adirondack  lakes  ranging  in  pH 
from  4.0  to  7.2  were  characterized  in  relation  to  25 
physical-chemical  parameters.  Phytoplankton  spe- 
cies richness  declined  significantly  with  increasing 
acidity.  Acidic  lakes  (pH  <  5.0)  averaged  fewer 
than  20  species  while  more  circumneutral  waters 
(pH  >  6.5)  averaged  more  than  33  species.  Phyto- 
plankton abundance  was  not  significantly  correlat- 
ed with  any  of  the  measured  physical-chemical 
parameters,  but  standing  crop  parameters,  i.e., 
chlorophyll  a  and  phytoplankton  biovolume,  did 
correlate  significantly  with  several  parameters. 
Midsummer  standing  crop  correlated   best   with 


total  phosphorus  concentration  but  acidity  status 
affected  the  standing  crop-phosphorus  relationship. 
Circumneutral  waters  of  low  phosphorus  content, 
i.e.  <  10  micrograms/1  TP,  averaged  3.62  micro- 
grams/1 chlorophyll  a  whereas  acidic  lakes  of  the 
same  phosphorus  content  averaged  only  1.96  mi- 
crograms/1 chlorophyll  a.  The  midsummer  chloro- 
phyll content  of  lakes  of  high  phosphorus  content, 
i.e.  >  10  micrograms/1  TP,  was  not  significantly 
affected  by  acidity  status.  Adirondack  phytoplank- 
ton community  composition  changes  with  increas- 
ing acidity.  Such  communities,  in  midsummer,  can 
be  classed  into  one  of  four  types:  (1)  depauperate 
clear  water  acid  lake  assemblages  dominated  by 
dinoflagellates,  (2)  the  more  diverse  oligotrophic 
acid  lake  communities,  (3)  the  productive  acid  lake 
communities  dominated  by  green  algae,  and  (4)  the 
chrysophyte  dominated  community.  (See  also 
W89- 1 1 654)  (Author's  abstract) 
W89- 11653 


PLANKTONIC        ROTIFER        COMMUNITY 

STRUCTURE  IN  ADIRONDACK,  NEW  YORK 

U.S.A.   LAKES   IN   RELATION  TO   ACIDITY 

TROPHIC  STATUS  AND  RELATED   WATER 

QUALITY  CHARACTERISTICS. 

New  York  State  Museum,  Albany.  Science  Service 

Div. 

C.  A.  Siegfried,  J.  A.  Bloomfield,  and  J.  W. 

Sutherland. 

Hydrobiologia  HYDRB8,  Vol.  175,  No.  1,  p  33-48 

April  29  1989.  6  fig,  9  tab,  27  ref. 

Descriptors:  'Water  quality,  'Adirondack  Moun- 
tains, 'Zooplankton,  'Species  composition,  'New 
York,  'Acid  rain  effects,  'Acidic  water,  'Rotifers, 
•Hydrogen  ion  concentration,  *Mountain  lakes,' 
•Trophic  level,  Species  diversity,  Aquatic  popula- 
tions, Population  density,  Aquatic  habitats,  Bio- 
mass, Lakes,  Alkaline  water,  Ecosystems. 

The  structure   of  midsummer  planktonic   rotifer 
communities  of  101  Adirondack  lakes  ranging  in 
pH  from  4.0  to  7.3  were  characterized  in  relation 
to  acidity  and  selected  water  quality  parameters. 
More  than  70  rotifer  species  were  identified  from 
collections  in  1982  and  1984.  None  of  the  species 
collected  could  be  considered  acidobiontic  or  alka- 
libiontic.    Keratella    taurocephala    was   the    most 
commonly  collected  rotifer,  occurring  in  94  of  the 
study  lakes.  It  was  abundant  throughout  the  range 
of  pH  investigated,  but  was  particularly  dominant 
in  acidic  waters,  averaging  >  85  percent  of  the 
rotifers  collected  from  waters  of  pH  <  5.0.  Rotifer 
community    structure    can    be    related    to    three 
groups  of  water  quality  parameters.  Community 
parameters  (richness  and  diversity)  are  most  highly 
correlated  with  parameters  indicative  of  acidity 
status.   Rotifer  abundance  correlates  with  tropic 
state  indicators,  i.e.,  chlorophyll  a  and  total  phos- 
phorus, over  the  full  range  of  pH  investigated. 
However,  in  acidic  lakes,  rotifer  abundance  is  re- 
lated to  true  color  and  DOC,  indicators  of  humic 
influences.  The  rotifer  communities  of  the  Adiron- 
dacks  can  be  classified  into  four  broad  types:  (1) 
diverse,  productive,  more  alkaline  lakes  of  about 
13  species,   dominated  by  Conochilus  unicornis, 
Kellicottia  bostoniensis,  Kellicottia  longispina,  and 
Polyarthra  major;  (2)  productive,  diverse,  highly 
colored  acid  lakes,  with  about  8  species,  often  with 
very  large  populations  (>  200/1),  dominated  by  K. 
bostoniensis  and  K.  taurocephala;  (3)  Depauperate 
(<   4  species)  communities  of  clear  water  acid 
lakes,  with  low  density  populations  dominated  by 
K.  taurocephala,  and  (4)  extremely  depauperate  (2- 
3  species)  acid  lake  communities  with  high  flushing 
rates,  dominated  by  C.  unicornis.  (See  also  W89- 
1 1653)  (Author's  abstract) 
W89- 11654 


CHRONIC  TOXICITY  OF  CADMIUM  TO 
CHIRONOMUS  RIPARIUS  MEIGEN-EF- 
FECTS  UPON  LARVAL  DEVELOPMENT  AND 
ADULT  EMERGENCE. 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
D.  Pascoe,  K.  A.  Williams,  and  D.  W.  J.  Green. 
Hydrobiologia  HYDRB8,  Vol.  175,  No.  2,  p  109- 
115,  May  8  1989.  5  fig,  4  tab,  22  ref.  EEC  Contract 
ENV.773.UK.H. 


Descriptors:  'Midges,  'Water  pollution  effects, 
'Toxicity,  'Cadmium,  'Heavy  metals,  'Sublethal 
effects,  Growth  stages,  Larvae,  Mortality,  Morbid- 
ity Larval  growth  stage,  Population  exposure, 
Life  cycles. 

Chronic  cadmium  toxicity  tests  were  carried  out 
with  Chironomus  riparius  Meigen  using  a  static- 
with-replacement  exposure  procedure.  Significant 
reduction  in  larval  development,  survival  and  pro- 
duction were  detected  at  0.15  mg/1  Cd,  a  value 
approximately  5000  times  lower  than  the  48  h 
LC50  for  fourth  instar  larvae.  The  first  instar  ap- 
pears to  be  the  most  critical  stage  in  terms  of 
sensitivity,  with  the  number  of  adults  eventually 
emerging  reflecting  first  instar  mortality.  Male 
emergence  was  slightly  delayed  at  0.15  mg/1  Cd. 
The  results  of  this  study  illustrate  the  importance 
of  chrome  toxicity  tests  in  identifying  sensitive  life 
cycle  stages  and  explaining  pollutant-induced 
stress.  (Author's  abstract) 
W89- 11659 


DYNAMICS  OF  FECAL  COLIFORM  AND  CUL- 

TURABLE    HETEROTROPH    DENSITIES    IN 

AN    EUTROPHIC    ECOSYSTEM:    STABILITY 

OF  MODELS  AND  EVOLUTION  OF  THESE 

BACTERIAL  GROUPS. 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrobiolo- 

gie  Marine. 

For  primary  bibliographic  entry  see  Field  2H 

W89- 11663 


TOXICITY  OF  ORGANOTTNS  TOWARDS  THE 
MARINE  YEAST  DEBARYOMYCES  HAN- 
SENII. 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

O.  S.  Laurence,  J.  J.  Cooney,  and  G  M.  Gadd. 
Microbial  Ecology  MCBEBU,  Vol.  17,  No   3    d 
275-285,  1989.  5  fig,  47  ref.  ' 

Descriptors:  'Organotins,  'Marine  environment, 
•Pesticides,  'Toxicity,  'Water  pollution  effects, 
•Yeasts,  Population  exposure,  Trace  elements, 
Growth  rates,  Biochemistry,  Sensitivity  analysis, 
Chlorides,  Metabolism. 

Of  nine  organotin  compounds  tested  toward  the 
marine  yeast  Debaryomyces  hansenii,  only  triphen- 
yltin  chloride  (Ph3SnCl)  and  mono,  di,  and  tribu- 
tyltin  chloride  induced  significant  K(+)  release 
from  cells,  which  was  symptomatic  of  viability 
loss.  The  general  order  of  toxicity  of  the  butylated 
compounds  was  tributyltin  chloride  (Bu3SnCl)  > 
monobutyltin  chloride  (BuSnC13)  >>  dibutyltin 
chloride    (Bu2SnC12).    The    overall    toxicity    of 
Ph3SnCl  was  similar  to  BuSnC13.  Release  of  K(+) 
induced    by    butylated    tin    compounds    or    by 
Ph3SnCl  was  strongly  dependent  on  the  external 
pH.    Maximal   toxicity   occurred   at   pH   6.5   for 
Bu3SnCl,  BuSnC13,  and  Ph3SnCl,  whereas  maxi- 
mal  toxicity  of  Bu2SnC12  occurred  at  pH  5.0. 
Toxicity   was   decreased   above   or   below   these 
values.  The  toxicity  of  BuSnCB,  Bu3SnCl,  and 
Ph3SnCl  was  reduced  at  salinity  levels  approxi- 
mating seawater  conditions.  Prior  growth  of  D. 
hansenii  in  3  percent  (w/v)  NaCl  also  resulted  in 
reduced  sensitivity  to  Bu3SnCl  as  evidenced  by  a 
decreased    rate    and     extent    of    K(  +  )    efflux. 
Bu3SnCl-induced  Na(  +  )  release  from  cells  grown 
in  the  absence  or  presence  of  3  percent  (w/v)  NaCl 
was  low  and  similar  in  both  cases.  It  appeared  that 
the  monovalent  cation  was  important  in  the  reduc- 
tion of  Bu3SnCI  toxicity  since  Na2S04  had  similar 
protective  effect  as  NaCl  while  CsCl  completely 
prevented  K(  +  )  efflux.  Thus,  the  effects  of  exter- 
na] NaCl  were  related  both  to  Na(+)  and  to  Cl(-). 
These  results  emphasize  that  cellular  and  environ- 
mental factors  influence  the  toxic  effects  of  organ- 
otins and  suggests  that  these  compounds  may  be 
more  effective  antimicrobial  agents  in  some  envi- 
ronmental  niches   than   in  others.   (Author's  ab- 
stract) 
W89- 11666 


ESTIMATING  THE  BURDEN  OF  ILLNESS  IN 
AN     ONTARIO     COMMUNITY     WITH     UN- 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


TREATED  DRINKING  WATER  AND  SEWAGE 
DISPOSAL  PROBLEMS. 

McMaster  Univ.,   Hamilton   (Ontario).    Dept.   of 

Clinical  Epidemiology  and  Biostatistics. 

L.  W.  Chambers,  F.  Shimoda,  S.  D.  Walter,  L. 

Pickard,  and  B.  Hunter. 

Canadian  Journal  of  Public  Health  CJPEA4,  Vol. 

80,  No.  2,  p  142-148,  March/ April  1989.  5  tab,  13 

ref. 

Descriptors:  *Water  pollution  effects,  *Human  dis- 
eases, *Public  health,  *Drinking  water,  *Water 
supply,  *Water  quality  standards,  Municipal  water, 
Potable  water,  Environmental  policy,  Water 
policy,  Wastewater  disposal,  Economic  aspects, 
Water  conveyance. 

The  Hamilton-Wentworth  Regional  Health  De- 
partment was  asked  by  one  of  its  municipalities  to 
determine  whether  the  present  water  supply  and 
sewage  disposal  methods  used  in  a  community 
without  piped  water  and  regional  sewage  disposal 
posed  a  threat  to  the  health  of  its  residents.  Three 
approaches  were  used:  assessments  by  public 
health  inspectors  of  all  households;  bacteriological 
and  chemical  analyses  of  water  samples;  and  com- 
pletion of  a  specially  designed  questionnaire  by 
resident  in  the  target  community  and  a  control 
community.  Eighty-nine  percent  of  the  227  resi- 
dences in  the  target  community  were  found  to 
have  a  drinking  water  supply  that,  according  to  the 
Ministry  of  Environment  guidelines,  was  unsafe 
and/or  unsatisfactory.  According  to  on-site  inspec- 
tions, 32  percent  of  households  has  sewage  disposal 
problems.  Responses  to  the  questionnaire  revealed 
that  the  target  community  residents  reported  more 
symptoms  associated  with  enteric  infections  due  to 
the  water  supply.  Two  of  these  symptoms,  diar- 
rhea and  stomach  cramps,  had  a  relative  risk  of  2.2 
when  compared  to  the  control  community  (p  < 
0.05).  The  study  was  successfully  used  by  the 
municipality  to  argue  for  provincial  funding  of 
piped  water.  (Author's  abstract) 
W89- 11670 

MORPHOMETRIC  STUDY  OF  THE  EFFECTS 
OF  TRD3UTYLTIN  COMPOUNDS  ON  THE 
GDLLS  OF  THE  MUMMICHOG,  FUNDULUS 
HETEROCLITUS, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
A.  E.  Pinkney,  D.  A.  Wright,  and  G.  M.  Hughes. 
Journal  of  Fish  Biology  JFIBA9,  Vol.  34,  No.  5,  p 
665-677,  1989.  3  fig,  6  tab,  30  ref. 

Descriptors:  'Animal  morphology,  "Organotins, 
•Killifish,  'Pesticides,  *Water  pollution  effects, 
•Gills,  *Fish  physiology,  Animal  pathology,  Popu- 
lation exposure,  Toxicity,  Morbidity,  Fish  popula- 
tions, Sublethal  effects,  Organic  compounds. 

The  effects  of  tributyltin  9TBT)  compounds  on  gill 
morphology  were  examined  in  the  mummichog, 
Fundulus  heteroclitus,  in  96-h  LC  50  and  6-wk 
sublethal  exposures.  Morphometry  was  used  for 
the  identification  and  quantification  of  effects  with 
the  light  microscope.  A  96-h  LC50  of  17.2  micro- 
grams/1 was  determined.  Morphometry  analysis  of 
gill  tissues  revealed  hypertrophy  of  the  lamellar 
epithelium  in  fish  exposed  to  17.2  micrograms/1. 
Relative  diffusing  capacity  was  significantly  de- 
creased (-41  percent);  (p  <  0.05,  ANOVA,  Bonfer- 
roni  t-test).  At  35.6  micrograms/1,  TBT  exposure 
resulted  in  a  significant  reduction  (-40  percent)  in 
volume  of  the  lamellar  blood  channels.  Both  of 
these  observations  occurred  in  fish  that  showed 
signs  of  acute  poisoning,  including  loss  of  equilibri- 
um. In  fish  exposed  to  sublethal  concentrations  of 
0.105-2.000  micrograms  TBT/1  for  6  wk,  there 
were  no  pathological  changes  in  the  gill.  There 
were  no  treatment-related  changes  in  the  surface 
morphology  of  the  gills  of  fish  from  both  experi- 
ments upon  scanning  electron  microscope  examina- 
tion. Although  gill  pathology  was  observed  in 
acutely  toxic  exposure,  it  does  not  appear  to  be  a 
major  mechanism  of  TBT  toxicity.  (Author's  ab- 
stract) 
W89-11673 


DIFFERENCES    IN    THE    SENSITIVITY    OF 
BROWN  TROUT,  SALMO  TRUTTA  L.,  AND 


RAINBOW  TROUT,  SALMO  GAIRDNERI 
RICHARDSON,  TO  PHYSIOLOGICAL  DOSES 
OF  CORTISOL. 

Freshwater   Biological   Association,   Windermere 

(England). 

A.  D.  Pickering,  T.  G.  Pottinger,  and  J.  F. 

Carragher. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  34,  No.  5,  p 

757-768,  1989.  4  fig,  1  tab,  42  ref. 

Descriptors:  *Fish  physiology,  *Steroids,  •Envi- 
ronmental effects,  *Dose-response  relationships, 
•Trout,  *Water  pollution  effects,  *Sublethal  ef- 
fects, Morbidity,  Mortality,  Stress,  Fish  popula- 
tions, Population  exposure. 

Salmonid  fish  are  sensitive  to  many  forms  of  envi- 
ronmental stress  and  respond  by  increasing  the  rate 
of  secretion  of  Cortisol,  the  predominant  corticos- 
teroid in  teleost  fish.  However,  prolonged  eleva- 
tion of  blood  Cortisol  levels  has  been  shown  to 
predispose  some  species  of  salmonid  fish  to  infec- 
tious diseases,  an  effect  almost  certainly  mediated 
by  the  suppressive  action  of  corticosteroids  on  the 
fish's  defense  systems.  There  is  now  an  accumulat- 
ing body  of  evidence  linking  various  forms  of 
stress  to  a  subsequent  increase  in  the  susceptibility 
of  fish  to  a  wide  range  of  infectious  diseases. 
Interspecific  differences  in  the  stress  response  of 
fish  may  be  due,  in  part,  to  differences  in  the 
sensitivity  of  target  tissues  to  Cortisol.  The  relative 
response  of  brown  and  rainbow  trout  to  a  stand- 
ardized dose  of  Cortisol  was  assessed  by  monitor- 
ing condition  (K  factor),  the  number  of  circulating 
lymphocytes  and  mortality  due  to  disease,  follow- 
ing Cortisol  treatment.  Cortisol  implantation  result- 
ed in  a  significant  decline  in  K  factor  and  number 
of  circulating  lymphocytes  in  immature  brown 
trout,  but  not  in  immature  rainbow  trout,  despite 
plasma  Cortisol  levels  being  similar  in  both  cases. 
Cortisol  implantation  in  mature  brown  and  rain- 
bow trout  significantly  increased  the  mortality  rate 
due  to  bacterial  and  fungal  infection  compared 
with  control  fish.  Furthermore,  the  mortality  rate 
due  to  disease  was  significantly  greater  in  brown 
trout  than  rainbow  trout,  despite  both  groups  re- 
ceiving similar  doses  of  steroid.  (Author's  abstract) 
W89- 11674 


QUANTITATIVE  STRUCTURE -ACTTVITY  RE- 
LATIONSHIPS FOR  THE  TOXICITY  OF  SE- 
LECTED SHALE  OIL  COMPONENTS  TO 
MIXED  MARINE  BACTERIA. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
M.  S.  J.  Warne,  D.  W.  Connell,  D.  W.  Hawker, 
and  G.  Schuurmann. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  17,  No.  2,  p  133-148,  April  1989.  1 
fig,  5  tab,  45  ref.  Umweltbundesamt,  project 
10604019/02. 

Descriptors:  *Structure-activity  relationships, 
•Water  pollution  effects,  *Toxicity,  *Oil  shale, 
•Marine  bacteria,  Bioassay,  Regression  analysis, 
Correlation  analysis,  Benzene,  Naphthalene,  Phen- 
ols, Pyridines,  Aliphatic  hydrocarbons. 

The  toxicity  of  32  shale  oil  components  to  a  mixed 
marine  bacterial  culture  was  assessed  utilizing  an 
acute  static  bioassay  protocol.  The  toxicity  of  the 
various  shale  oil  components  was  found  to  range 
from  log  EC50  (mol/L)  values  of  1.62  for  pyridine 
to  -2.50  for  n-hexylbenzene.  Structure-activity  rela- 
tionships were  examined  between  toxicity  and  39 
physicochemical  properties  and  molecular  descrip- 
tors, many  of  which  have  not  been  previously 
utilized  in  quantitative  structure-activity  relation- 
ship (QSAR)  research.  The  toxicity  could  be  pre- 
dicted with  reasonable  accuracy  using  simple 
linear  regression  equations.  However,  multipara- 
metric  linear  regression  (MLR)  equations  yielded 
improved  correlation  coefficients  and  predictive 
capabilities.  Such  equations  allow  the  inclusion  of 
two  or  more  characteristics  in  one  relationship. 
The  best  MLR  equations  combined  carbon  number 
and  interatomic  distance  between  the  most  positive 
and  negative  charges,  solubility,  the  approximate 
sigma  electron  density,  and  a  variety  of  other 
parameters.  These  multiparametric  QSARs  with 
high  predictive  capabilities  require  computer-gen- 
erated data  which  may  not  be  readily  available. 


Other  MLR  equations  combine  parameters  such  as 
the  octanol  water  partition  coefficient  and  the  spe- 
cific molecular  connectivity  index.  These  latter 
equations  have  lower  correlation  coefficients  and 
yet  are  probably  of  more  practical  use  as  the  data 
required  are  readily  available  or  can  be  calculated. 
The  presented  multiparametric  QSARs  are  appli- 
cable within  the  log  of  the  octanol/water  partition 
coefficient  range  of  0.6  to  5.5  and  with  mixed 
marine  bacteria  can  be  used  to  predict  the  toxicity 
of  alkyl-substituted  benzenes,  naphthalenes,  phen- 
ols, pyridines,  and  aliphatic  compounds  with  a 
reasonable  level  of  accuracy.  (Author's  abstract) 
W89-11727 


TOXICITY  TEST  OF  LANDFILL  LEACHATE 
USING  SAROTHERODON  MOSSAMBICUS 
(FRESHWATER  FISH). 

Hong  Kong  Baptist  Coll.,  Kowloon.  Dept.  of  Biol- 
ogy- 

M.  H.  Wong. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  17,  No.  2,  p  149-156,  April  1989.  2 
fig,  5  tab,  25  ref. 

Descriptors:  Tilapia,  *Toxicity,  *Bioassay,  •Land- 
fills, *Hong  Kong,  *Leachates,  Total  solids,  Am- 
monia, Metals,  Alum,  Rainfall-runoff  relationships, 
Fish,  Infiltration. 

Landfill  leachate  was  collected  in  March  and  July, 
1984  at  the  Gin  Drinkers'  Bay  Landfill  Site,  and 
the  properties  of  the  two  leachates  were  examined. 
The  leachate  collected  in  March  contained  higher 
contents  of  total  solids,  ammonia,  and  metals  than 
that  collected  in  July.  The  leachates  were  treated 
with  EDTA  (.01  M)  and  A12(S04)3  (2  and  4  g/L), 
alone  and  in  combination.  Addition  of  alum  (2  g/ 
L)  removed  more  than  60%  of  the  phosphate 
content  of  the  two  leachates,  and  about  20  and 
68%  of  total  solids  from  leachates  collected  in 
March  and  July,  respectively.  Different  concentra- 
tions of  the  leachates  (untreated  and  alum-treated) 
were  used  to  test  the  survival  of  tilapia,  Sarothero- 
don  mossambicus.  The  96-hr  LC50  for  untreated 
leachates  of  March  and  July  were  1.4  and  12% 
respectively.  The  alum-treated  leachates  raised  the 
96-hr  LC50  to  2.2  and  31.4%,  accordingly.  The 
composition  of  the  leachate  especially  of  other 
organic  substrates  such  as  phenol,  should  be  ana- 
lyzed to  obtain  as  clear  a  picture  of  the  leachate  as 
possible.  The  ultimate  method  to  reduce  the  pro- 
duction of  leachate  is  to  prevent  the  infiltration  of 
rainwater  into  the  soil.  (Author's  abstract) 
W89-11728 


1 1 1-TRICHLOROETHANE:  MEDIUM-TERM 
TOXICITY  TO  CARP,  DAPHNIDS,  AND 
HIGHER  PLANTS. 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

R.  S.  Thompson,  and  N.  G.  Carmichael. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  17,  No.  2,  p  172-182,  April  1989.  2 
fig,  5  tab,  22  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  •Water- 
fleas,  *Macrophytes,  *Water  pollution  effects, 
•Toxicity,  *Carp,  *  Bioassay,  Trichloroethane, 
Daphnia,  Vascular  plants,  Seedlings,  Solvents,  Sor- 
ghum, Vegetable  crops,  Fate  of  pollutants. 

The  toxicity  of  1,1,1 -trichloroethane  to  carp  (Cy- 
prinus  carpio)  and  daphnids  (Daphnia  magna)  and 
the  effects  of  gaseous-phase  exposure  on  the 
growth  of  higher  plants  (sorghum  bicolor  and  bras- 
sica  napus)  were  investigated.  The  test  systems 
were  designed  to  minimize  loss  of  the  volatile 
material  during  the  exposure  period.  During  an 
exposure  period  of  14  days,  there  were  no  mortali- 
ties or  other  symptoms  of  toxicity  in  carp  exposed 
to  a  mean  measured  1,1,1 -trichloroethane  concen- 
tration of  7.7  mg/L.  The  survival  and  reproduction 
of  daphnids  over  a  test  period  of  17  days  were  not 
affected  at  a  measured  concentration  of  1.3  mg/L. 
Growth  of  emergent  seedlings  was  not  inhibited  at 
measured  gaseous-phase  concentrations  of  18  mg/ 
L  for  S.  bicolor  and  6.9  mg/L  for  B.  napus.  The 
simple  modifications  made  to  standard  techniques 
proved  sufficient  to  maintain  the  exposure  concen- 
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trations  of  this  volatile  chemical.  Mean  measured 
concentrations  were  generally  greater  than  60%  of 
the  nominal  values.  It  was  concluded  that  the 
concentrations  used  in  this  study  would  only  affect 
fish,  daphnids,  and  higher  plants  as  a  result  of  a 
gross  accidental  contamination,  and  that  the  physi- 
cal characteristics  of  the  material  dictate  that  it 
would  be  rapidly  dispersed.  (Author's  abstract) 
W89-11731 


EFFECTS  OF  METAL  IONS  ON  CYPRINID 
FISH  IMMUNE  RESPONSE:  IN  VITRO  EF- 
FECTS OF  ZN(2  +  )  AND  MN(2  +  )  ON  THE  MI- 
TOGENIC  RESPONSE  OF  CARP  PRONEPH- 
ROS LYMPHOCYTES. 

Limoges  Univ.  (France).  Lab.  dTmmunophysiolo- 
gie  Generale  et  Comparee. 
Z.  Ghanmi,  M.  Rouabhia,  O.  Othmane,  and  P.  A. 
Deschaux. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  17,  No.  2,  p  183-189,  April  1989.  2 
fig,  4  tab,  19  ref.  Environmental  Ministry  Grant 
237  01  87  40021. 

Descriptors:  'Immunoassay,  'Zinc,  "Manganese, 
•Fish  physiology,  'Water  pollution  effects,  *Carp, 
Pronephros,  Mitogens,  Thymidine,  Calcium  chlo- 
ride, Inhibition. 

Lymphocytes  from  the  pronephros  of  carp  (Cy- 
prinus  carpio  L)  have  been  subjected  to  transfor- 
mation by  mitogens,  concanavalin  A  (Con  A), 
phytogemagglutinin  (PHA),  and  lipopolysacchar- 
ides  (LPS),  with  Zn  or  Mn  at  varying  concentra- 
tions. Addition  of  Zn(2  +  )  (10  to  the  minus  7th 
power  to  .010  M)  to  mitogen-stimulated  T  and  B 
cells  enhanced  (3H)  thymidine  incorporation.  Ad- 
dition of  0.00010  M  Zn(2  +  )  inhibited  the  response 
to  Con  A,  PHA,  and  LPS.  At  this  concentration, 
Zn  was  toxic.  Addition  of  Mn(2  +  )  (10  to  the 
minus  7  power  to  .010  M)  to  mitogen-stimulated 
lymphocytes  enhanced  (3H)  thymidine  incorpora- 
tion. This  effect  was  observed  with  Con  A-stimu- 
lated  and  PHA-stimulated  lymphocytes,  but  not 
with  LPS-stimulated  lymphocytes.  In  contrast,  ad- 
dition of  1.0  M  Mn(2+)  to  lymphocyte  cultures 
exerted  an  inhibitor  effect  on  the  response  to  Con 
A  or  to  PHA,  while  the  response  to  LPS  was 
unaffected.  Addition  of  1.0  Mn(2  +  )  to  Con  A- 
stimulated  or  PHA-stimulated  cultures  at  different 
times  after  initiation  of  stimulation  indicated  that 
Mn(2  +  )  was  inhibitory  only  when  it  was  added 
before  the  first  16  hr  of  cultures.  The  inhibition 
induced  by  1.0  M  Mn(2  +  )  could  be  reversed  by 
adding  2  mM  CaC12  to  the  culture.  (Author's 
abstract) 
W89- 11732 


INHIBITION  OF  ACETYLCHOLINESTERASE 
IN  GUPPIES  (POECILIA  RETICULATA)  BY 
CHLORPYRIFOS  AT  SUBLETHAL  CONCEN- 
TRATIONS: METHODOLOGICAL  ASPECTS. 

Institute    for    Pesticide    Research,    Wageningen 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 11733 


HISTOPATHOLOGIC^.  ALTERATIONS  IN 
THE  LIVER  OF  FRESHWATER  TELEOST  TI- 
LAPIA  MOSSAMBICA  IN  RESPONSE  TO 
CADMIUM  TOXICITY. 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Pesticide 

and  Industrial  Toxicology  Centre. 

A.  U.  Rani,  and  R.  Ramamurthi 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  17,  No.  2,  p  221-226,  April  1989.  6 

fig,  18  ref. 

Descriptors:  'Tissue  analysis,  'Animal  pathology, 
•Tilapia,  'Liver,  'Water  pollution  effects,  'Toxici- 
ty, 'Cadmium,  Fish  physiology,  Bioindicators, 
Gills,  Pathology,  Histology,  Pancreas,  Lethal  limit, 
Sublethal  effects,  Blood,  Microscopic  analysis, 
Heavy  metals. 

The  effects  of  lethal  (50  ppm)  and  sublethal  (5 
ppm)  concentrations  of  CdC12  on  the  liver  of  the 
freshwater  teleost  Tilapia  mossambica  were  stud- 
ied by  routine  histological  technique.  For  lethal 
exposures  the  blood  vessels  were  engorged  and 


filled  with  blood.  Severe  vacuolar  degeneration  of 
the  peripancreatic  hepatocytes  and  pancreatic  cells 
was  evident  in  most  of  the  hepatocytes.  However, 
in  some,  the  pancreatic  cells  were  necrosed.  After 
the  first  day  of  exposure  to  sublethal  concentra- 
tions, no  gross  lesions  were  seen.  However,  vacuo- 
lar degeneration  in  the  hepatocytes  surrounding 
the  pancreatic  cells  as  well  as  the  subcapsular  areas 
was  noted  microscopically.  At  7  and  15  day  of 
exposure,  there  was  severe  congestion  and  vacuo- 
lar degeneration  of  the  hepatocytes  surrounding 
the  cells,  and,  in  a  few,  the  pancreatic  cells  were 
completely  necrosed.  Additional  changes  observed 
after  15  days  of  exposure  included  congestion  of 
the  blood  vessels,  vacuolar  degeneration  at  many 
places  in  the  hepatocytes  and  pancreatic  cells,  and 
necrosed  pancreatic  cells  and  fatty  changes  in  the 
perpancreatic  hepatocytes.  The  major  histopatho- 
logical  alterations  observed  in  the  liver  tissue  ex- 
posed to  cadmium  might  be  due  to  hepatic  accu- 
mulation of  the  metal.  As  liver  is  a  metabolically 
active  center  for  all  biochemical  processes  and  a 
major  site  for  synthesis,  storage,  and  turnover  of 
metabolites,  the  present  study  serves  as  an  index 
for  any  metabolic  disfunction.  Therefore,  the  tis- 
sues of  fish  like  liver  and  gills  may  serve  as  sensi- 
tive bio-indicators  of  metal  pollution  in  the  aquatic 
medium,  and  histopathological  studies  in  turn 
reveal  the  extent  of  pollution  as  a  metal  selectively 
damages  a  particular  organ.  (White-Reimer-PTT) 
W89-11734 


OVARIAN  DAMAGE  TO  CHANNA  PUNCTA- 
TUS  AFTER  CHRONIC  EXPOSURE  TO  LOW 
CONCENTRATIONS  OF  ELSAN,  MERCURY, 
AND  AMMONIA. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
S.  Dey,  and  S.  Bhattacharya. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  17,  No.  2,  p  247-257,  April  1989.  9 
fig,  1  tab,  20  ref. 

Descriptors:  'Animal  pathology,  'Sublethal  ef- 
fects, 'Tissue  analysis,  'Water  pollution  effects, 
•Pesticide  toxicity,  'Organophosphorus  pesticides, 
•Fish  physiology,  'Mercury,  'Ammonia,  Elsan, 
Reproduction,  Murrels,  Ovaries,  Chronic  effects, 
Spawning. 

In  order  to  investigate  the  effects  of  a  nonlethal 
concentration  of  an  organophosphorus  insecticide, 
Elsan  (Phenthoate,  211  ppb),  a  heavy  metal  salt 
(HgC12,  16.7  ppb),  and  a  nitrogenous  ammonia 
product  (NH40H,  15.64  ppm)  on  ovarian  weights, 
the  occurrence  of  oocytes  of  various  categories, 
and  the  diameters  of  different  stages  of  oocytes  in 
the  ovaries  of  fresh  water  murrel  (Channa  puncta- 
tus)  were  evaluated  during  chronic  exposure  for  90 
days.  In  the  breeding  season,  treated  C.  punctatus 
revealed  a  significant  decrease  in  ovarian  weight 
throughout  the  duration  of  the  experiment.  Acute 
changes  were  noted  in  the  diameter  and  percentage 
occurrence  of  the  different  stages  of  oocytes.  In  all 
cases,  stage  I  oocytes  revealed  no  difference  in 
diameter  with  respect  to  controls  although  they 
demonstrated  an  increase  in  the  percentage  occur- 
rence. For  stages  II  and  III,  a  remarkable  decrease 
occurred  in  both  the  number  and  the  diameter  of 
these  mature  oocytes.  The  preponderance  of  stage 
I  and  destruction  of  stage  II  and  stage  III  oocytes 
in  all  three  treatments  indicate  that  chemically 
diverse  xenobiotics  have  equal  reproductive  toxici- 
ty in  fish,  interfering  with  their  breeding.  (Author's 
abstract) 
W89-11735 


SOME  THEORETICAL  AND  FIELD  ASPECTS 
OF  REINJECTION  IN  GEOTHERMAL  RESER- 
VOHtS. 

California  Univ.,   Berkeley.   Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5E. 
W89- 11765 


ACIDIFICATION  OF  NATIVE  BROOK  TROUT 
STREAMS  IN  VIRGINIA. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 11776 


EFFECT  OF  THE  SOLVENT  ACETONE  ON 
MEMBRANE  INTEGRITY  IN  THE  GREEN 
ALGA  CHLORELLA  PYRENOIDOSA. 

Nova  Scotia  Agricultural  Coll.,  Truro.  Environ- 
mental Microbiology  Lab. 
G.  W.  Stratton. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  42,  No.  5,  p  754-760, 
March  1989.  2  fig,  18  ref. 

Descriptors:  'Solvents,  'Chlorophyta,  'Chlorella, 
•Toxicity,  *Algae,  'Water  pollution  effects,  Mem- 
brane integrity,  Algal  growth,  Photosynthesis,  Ra- 
diochemical analysis,  Bioassay,  Pesticides,  Cell 
leakage. 

A  method  was  developed  for  monitoring  the  ef- 
fects of  acetone  on  membrane  integrity  and  cell 
leakage  in  the  green  alga  Chlorella  pyrenoidosa. 
The  data  presented  here  indicate  that  the  leakage 
of  the  radio-labelled  compounds  from  cells  C.  pyr- 
enoidosa into  the  growth  medium  can  be  used  a 
sensitive  measure  if  solvent  toxicity.  Results  from 
leakage  studies  are  consistent  and  comparative 
with  those  obtained  from  other  solvent  toxicity 
experiments  using  toxicity  criteria  such  as  growth 
and  photosynthesis.  The  method  outlined  here  can 
be  applied  to  any  solvent  bioassay  system  employ- 
ing algae  and,  with  appropriate  modifications,  can 
be  used  to  follow  the  leakage  of  any  radio-labelled 
compound  from  the  cells.  With  C.  pyrenoidosa, 
acetone-induced  damage  to  membrane  integrity  ap- 
pears to  be  a  primary  toxic  effect  of  acetone.  This 
could  lead  to  alterations  in  the  uptake  of  pesticides 
present  in  the  same  test  system,  thereby  eliciting 
pronounced  interaction  responses.  (Miller-PTT) 
W89-11812 


TOXICITY  TO  AND  OXYGEN  CONSUMPTION 
OF  THE  FRESHWATER  SNAIL  THIARA 
(STENOMELANIA)  TORULOSA  (BRUGUIERE) 
IN  RELATION  TO  ORGANOPHOPHOROUS 
INSECTICIDE  EXPOSURE. 
Andhra  Univ.,  Waltair  (India).  Dept.  of  Zoology. 
C.  Bharathi,  and  D.  G.  V.  Prasada-Rao. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  42,  No.  5,  p  773-777, 
March  1989.  1  fig,  1  tab,  8  ref. 

Descriptors:  'Pesticides,  'Water  pollution  effects, 
'Insecticides,  'Snails,  'Organophosphorus  pesti- 
cides, 'Toxicity,  Mortality  studies,  Oxygen  re- 
quirements, Sublethal  effects,  Enzymes,  Animal 
physiology,  Respiration. 

The  toxicity  and  the  effect  on  the  oxygen  uptake  is 
described  in  relation  to  organophosphate  insecti- 
cides (phophamidon,  monocrotophos,  dichlorvos) 
on  a  fresh  water  snail  Thiara  torulosa.  The  results 
obtained  on  dose  mortality  studies  of  the  three 
organophosphate  compounds  on  Thiara  torulosa 
reveal  that  the  animals  react  differently  to  the 
different  insecticides.  Oxygen  consumption  values 
with  respect  to  the  three  insecticides  showed  a 
significant  increase  at  sub-lethal  concentrations. 
The  percentage  mortality  of  Thiara  torulosa  in- 
creased with  increase  in  concentration  of  all  three 
insecticides  tested.  Concentrations  for  a  24-hour 
period  of  exposure  of  the  snails  are  significant. 
However,  prolonged  exposure  to  sub-lethal  con- 
centrations might  cause  disorders  due  to  cumula- 
tive effects.  From  the  results,  it  is  possible  to  infer 
that  the  changes  in  the  physiological  activity  of  the 
snails  caused  by  the  exposure  to  various  toxicants 
might  be  due  to  the  interference  of  the  toxicants 
with  the  respiratory  enzyme  chain.  It  is  also  possi- 
ble that  surface  cells  are  damaged.  Internal  persist- 
ent poisoning  possibly  influences  the  respiratory 
response  although  the  mode  of  action  is  not  under- 
stood. (Miller-PTT) 
W89-11814 


TOXICITY  OF  ALUM   SLUDGE   TO   CERIO- 
DAPHNIA  DUBIA  AND  PLMEPHALES. 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

W.  S.  Hall,  and  L.  W.  Hall. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  5,  p  791-798, 

March  1989.  2  tab,  6  ref. 
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Descriptors:  *Waterfleas,  'Fathead  minnows, 
•Water  treatment  wastes,  *Waste  disposal,  *Water 
pollution  effects,  'Sludge,  *Alum  sludge,  •Toxici- 
ty, Water  treatment  plants,  Wastewater  pollution 
effects,  Hydrogen  ion  concentration,  Dissolved 
oxygen,  Suspended  solids,  Aluminum. 

Acute  and  chronic  toxicity  of  a  large  drinking 
water  treatment  plant's  'alum  sludge*  effluent  to  a 
freshwater  fish  and  invertebrate  is  evaluated.  The 
objectives  were  to:  (1)  evaluate  alum  sludge  toxici- 
ty to  Ceriodaphnia  dubia  and  to  Pimephales  pro- 
melas  larvae  and  juveniles,  (2)  monitor  water  qual- 
ity parameters  which  may  influence  effluent  toxici- 
ty, and  (3)  compare  results  of  tests  with  each 
species.  Reductions  in  pH  and  dissolved  oxygen 
concentrations,  high  levels  of  suspended  solids,  and 
possibly  aqueous  aluminum  were  implicated  as 
likely  causes  of  toxicity  in  C.  dubia  tests  while  high 
suspended  solids  likely  caused  toxicity  in  the  P. 
promelas  'worst  case'  experiment.  Total  aluminum 
concentrations  in  seven-day  tests  were  usually  > 
100  mg/1,  while  aqueous  aluminum  concentrations 
in  all  tests  were  <  0.5  mg/1.  The  vast  majority  of 
aluminum  in  the  effluent  was  undissolved  and  ap- 
parently not  available  to  exert  substantial  toxicity. 
The  P.  promelas  'worst  case'  experiments  indicated 
that  unfiltered  effluent  was  acutely  toxic  at  high 
concentrations,  and  agreed  well  with  results  of  C. 
dubia  experiments.  The  utility  of  C.  dubia  seven 
day  test  is  clear  from  the  results  of  this  research. 
The  sub-lethal  effects  at  high  effluent  concentra- 
tions were  quite  evident.  Sub-lethal  effects  to  fat- 
head minnows  were  not  observed.  Although  dis- 
solved aluminum  may  have  played  a  role  in  exert- 
ing sub-lethal  toxicity,  results  of  water  quality  con- 
centrations and  high  levels  of  suspended  solids 
were  likely  responsible  for  the  observed  effects. 
Some  non-conventional  toxins  were  implicated  as 
exerting  toxicity.  The  full  toxicity  of  this  unique 
effluent  would  not  have  been  detected  using  con- 
ventional acute  toxicity  tests.  The  constantly-ob- 
served changes  in  water  chemistry  parameters  indi- 
cated effluent  equilibration  was  occurring.  Highest 
levels  of  aqueous  aluminum  were  observed  at  6.3% 
effluent.  Therefore,  alum  sludge  effluents  may 
serve  as  a  source  of  toxic  aluminum  due  to  equilib- 
rium processes,  especially  under  lower  pH  condi- 
tions. (Miller-PTT) 
W89-11816 


WATER-QUALITY  ASSESSMENT  USING 
AQUATIC  MACROINVERTEBRATES  FROM 
STREAMS  OF  THE  LONG  PINE  CREEK  WA- 
TERSHED IN  BROWN  COUNTY,  NEBRASKA, 

Nebraska  State  Dept.  of  Environmental  Control, 

Lincoln.  Water  Quality  Div. 

For  primary  bibliographic  entry   see  Field   6G. 
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PLATYMONAS  BLOOM  IN  COASTAL 
WATERS  OF  JEDDAH,  SAUDI  ARABIA, 

King  Abdulaziz  Univ.,  Jeddah  (Saudi  Arabia). 
Faculty  of  Marine  Science. 

S.  M.  Saifullah,  A.  S.  Mandura,  and  A.  K.  Khafaji. 
Pakistan  Journal  of  Botany  PJB0B6,  Vol.  20,  No. 
2,  p  285-289,  December  1988.  3  fig,  17  ref. 

Descriptors:  *Water  pollution  effects,  "Coastal 
waters,  *Eutrophication,  'Wastewater  outfall, 
•Red  Sea,  *Saudi  Arabia,  Waste  disposal,  Phyto- 
plankton,  Wastewater  pollution. 

A  dense  green  bloom  of  Platymonas  intermedia 
Nasr  observed  in  coastal  waters  of  Jeddah  city 
(Saudi  Arabia)  was  in  close  vicinity  to  the  point  of 
discharge  of  the  city's  sewage.  Cell  counts  were  as 
high  as  38  million  cells/L.  While  carrying  out  a 
field  trip  to  south  corniche  of  Jeddah  city  on 
November  22,  1986,  it  was  noticed  that  the  coastal 
waters  extending  to  several  hundred  meters  in 
length  and  width  were  dark  green  in  color  instead 
of  the  normal  blue.  The  green  patches  or  clouds 
were  swarming  in  very  shallow  waters  close  to  the 
upper  water  mark.  Some  30  to  40  meters  further 
away  from  the  shore,  the  intensity  of  the  bloom 
increased  and  the  water  appeared  like  a  dense 
green  soup.  Temperature  and  salinity  values  re- 
corded were  29  C  and  25  ppt,  respectively.  Micro- 
scopic observations  revealed  the  organisms  causing 
the  bloom  to  be  swarms  of  a  green  unicellular 


phytoplankter  Platymonas  intermedia  Nasr.  Al- 
though many  studies  have  been  carried  out  on 
marine  algae  of  Saudi  Arabia  Red  Sea  waters,  none 
of  them  ever  reported  Platymonas  from  the  sea. 
The  bloom  was  overwhelmingly  monospecific 
showing  a  count  of  as  many  as  37,955,600  cells  of 
P.  intermedia  per  litre.  The  other  species  present 
were  extremely  rare  and  negligible.  Green  flagel- 
lates have  been  reported  to  form  dense  blooms 
elsewhere  as  well.  The  cause  is  not  known.  How- 
ever, there  is  strong  evidence  that  sewage  pollu- 
tion may  be  the  cause  of  the  bloom  since  most  of 
the  domestic  sewage  of  Jeddah  city  is  discharged 
very  close  to  the  point  of  occurrence  of  the  bloom. 
(Miller-PTT) 
W89- 11823 


METABOLISM  OF  POLYCYCLIC  AROMATIC 
HYDROCARBONS  IN  THE  AQUATIC  ENVI- 
RONMENT. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 11826 


FACTORS  INFLUENCING  EXPERIMENTAL 
CARCINOGENESIS  IN  LABORATORY  FISH 
MODELS. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Food  Sci- 
ence and  Technology. 

G.  S.  Bailey,  D.  E.  Goeger,  and  J.  D.  Hendricks. 
IN:  Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  253-268,  7  tab, 
62  ref.  Public  Health  Service  Grants  ES00092, 
ES00541,  ES00210,  ES03850,  CA34732  and 
CA398398. 

Descriptors:  'Hydrocarbons,  'Water  pollution  ef- 
fects, 'Carcinogens,  'Fish,  'Model  studies,  Biolog- 
ical studies,  Fish  physiology,  Public  health, 
Growth  rates,  Nutrients,  Fish  diseases,  Epidemiol- 
ogy, Aquatic  environment,  Population  exposure. 

The  likely  impact  of  an  environmental  carcinogen 
on  any  fish  population  will  depend  on  the  amount 
of  exposure  received  by  each  susceptible  life-stage, 
the  ability  of  each  stage  to  absorb  and  metabolize 
the  carcinogen  and  to  repair  any  ensuing  damage, 
and  the  genetic  consequences  for  tumor  induction 
per  unit  of  genomic  damage  in  target  organs  at 
each  developmental  age.  The  studies  reviewed  in 
this  chapter  demonstrate  that  in  laboratory  fish 
models,  several  additional  factors  may  have  signifi- 
cant impact  on  the  population  response  to  a  given 
chemical  carcinogen.  These  include,  but  may  not 
be  limited  to,  developmental  age  at  exposure,  route 
of  exposure,  genetic  variation,  nutritional  status 
and  growth  rate,  nutrient  and  non-nutrient  modula- 
tors  of  carcinogenicity,   and   water   temperature 
during  initiation  and/or  growth.  When  considered 
individually,  the  effect  of  each  parameter  on  exper- 
imental carcinogenicity  seems  not  to  be  great,  gen- 
erally less  than  one  order  of  magnitude.  However, 
it  may  be  a  rare  circumstance  that  only  one  such 
variable  will  be  operative  in  comparison  of  tumor 
incidences  among  feral  fish  populations.  More  fre- 
quently, some  combination  of  several  such  varia- 
bles may  operate,  along  with  carcinogen  exposure, 
to  determine  the  tumor  incidence  in  populations 
under  comparison.  The  major  impediment  to  iden- 
tification of  specific  etiological  agents  in  feral  fish 
neoplasia  may  well  be  the  difficulties  imposed  by 
the  existence  of  highly  complicated  mixtures  of 
genotoxic  compounds.  This  will  be  superimposed 
on  an  intermittent  and  variable  exposure  of  host 
species  to  compounds  which  can  modulate  fish 
response  to  environmental  carcinogens.  By  analo- 
gy to  human  epidemiological  studies,  careful  rec- 
ognition and  control  for  each  known  confounding 
variable  will  be  essential  for  causative  tumorigenic 
agents  in  the  aquatic  environment  to  be  identified 
confidently.  (See  also  W89-U826)  (Lantz-PTT) 
W89- 11834 


PAH,  METABOLITES,  AND  NEOPLASIA  IN 
FERAL  FISH  POPULATIONS. 

National  Fisheries  Contaminant  Research  Center, 
Columbus,  OH.  Field  Research  Station. 
P.  C.  Baumann. 

IN:  Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment.   CRC  Press, 


Inc.,  Boca  Raton,  Florida.  1989.  p  269-289,  7  fig,  4 
tab,  74  ref. 

Descriptors:  'Hydrocarbons,  'Water  pollution  ef- 
fects, 'Polycyclic  aromatic  hydrocarbons, 
♦Cancer,  'Fish  physiology,  Puget  Sound,  Lake 
Erie,  Niagara  River,  Black  River,  Case  studies, 
Liver,  Bullhead,  Mice,  White  sucker,  Sole, 
Benz(a)pyrene,  Metabolites. 

The  three  case  histories  highlighted  here  (field  and 
laboratory  studies  of  polycyclic  aromatic  hydro- 
carbons (PAH)  and  neoplasia  at:  Puget  Sound, 
Washington;  Eastern  Lake  Erie  and  Niagara  River; 
and  Black  River  near  Lake  Erie),  have  a  number  of 
similarities.  Frequency  of  liver  neoplasia,  was  high 
in  bottom-dwelling  fish  at  each  location.  Bottom 
sediments  in  the  areas  that  these  fish  populations 
inhabited  contained  elevated  levels  of  PAH,  in- 
cluding known  mammalian  carcinogens  such  as 
benzo(a)pyrene  (BaP).  The  PAH  concentrations 
were  typically  several  orders  of  magnitude  greater 
than  those  recorded  from  less  polluted  areas.  Skin 
painting  experiments  with  PAH  extracted  from 
sediments  produced  papillomas  in  brown  bullheads 
(Buffalo  River  sediment)  and  in  Swiss  mice  (Buffa- 
lo River  sediments).  Furthermore,  elevated  levels 
of  PAH  were  found  in  the  stomach  contents  of 
English  sole  and  white  suckers  from  populations 
with  high  frequencies  of  neoplasia.  Elevated  PAH 
levels  have  been  demonstrated  in  fish  tissue  from 
all  three  research  areas.  Experiments  with  English 
sole  and  brown  bullhead  have  demonstrated  the 
ability  of  both  species  to  metabolize  BaP  to  carci- 
nogenic derivatives,  and  have  documented  the  sub- 
sequent formation  of  DNA  adducts.  Bile  of  feral 
fish  from  all  locations  has  been  found  to  contain 
PAH  metabolites.  A  recent  significant  experiment 
demonstrated  that  hepatic  carcinoma  can  be  in- 
duced in  rainbow  trout,  by  exposure  to  dietary 
BaP.  Although  this  research  taken  as  a  whole  does 
not  demonstrate  cause  and  effect,  these  field  stud- 
ies and  the  results  of  laboratory  investigations  can 
best  be  interpreted  by  assuming  the  pathology  to 
be  the  result  of  a  carcinogen  taken  by  fish  from 
their  environment  by  way  of  the  diet,  or  by  water 
and  sediment  intake  or  contact,  and  activated  by 
hepatic  enzymes.  (See  also  W89- 11826)  (Lantz- 
PTT) 
W89-11835 


HYDROCARBONS  IN  MARINE  MOLLUSKS: 
BIOLOGICAL  EFFECTS  AND  ECOLOGICAL 
CONSEQUENCES. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 

M.  N.  Moore,  D.  R.  Livingstone,  and  J.  Widdows. 
IN:  Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment.  CRC  Press, 
Inc.,  Boca  Raton,  Florida.  1989.  p  291-328,  11  fig, 
7  tab,  201  ref. 

Descriptors:  'Bioaccumulation,  'Hydrocarbons, 
'Hydrocarbons,  'Marine  environment,  'Mollusks, 
•Ecological  effects,  'Water  pollution  effects,  'Fate 
of  pollutants,  Biological  studies,  Toxicity,  Environ- 
mental effects,  Polycyclic  aromatic  hydrocarbons, 
Biotransformation,  Sublethal  effects,  'Biological 
magnification,  Physiological  ecology,  Animal 
physiology. 

Polycyclic  aromatic  hydrocarbons  (PAH)  repre- 
sent a  major  class  of  environmental  contaminant 
originating  from  both  petrogenic  and  pyrogenic 
sources.  Marine  organisms,  including  mollusks,  ac- 
cumulate PAH  in  their  body  tissues  and  concen- 
trate them  to  a  marked  degree  over  seawater 
levels.  Much  of  the  current  understanding  of  the 
toxic  effects  of  hydrocarbons  (including  PAH)  and 
other  contaminants  in  marine  mollusks  is  as  yet 
very  simplistic  in  comparison  to  mammalian  stud- 
ies. The  value  of  using  an  integrated  approach  to 
the  problem  of  assessment  of  sublethal  effects  of 
PAH  in  mollusks  is  evident,  particularly  in  facili- 
tating the  development  of  conceptual  linking  of 
responses  at  several  levels  of  biological  organiza- 
tion. In  the  case  of  cytochrome  P-450  in  mollusks, 
understanding  of  the  role  of  this  system  in  the 
'normal'  physiology,  such  as  the  hydroxylation  of 
endogenous  substrates,  is  even  less  than  its  pre- 
sumed role  in  processes  of  xenobiotic  biotransfor- 
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mation.  There  is  clearly  considerable  scope  for 
future  research  into  the  functions  of  cytochrome 
P-450  and  the  regulation  of  these  processes,  from  a 
fundamental  biochemical  standpoint  as  well  as  evo- 
lutionary one.  Although  lysosomal  function  in 
mollusks  is  more  clearly  understood,  there  are  still 
considerable  gaps  in  the  knowledge.  Regulation  of 
lysosomal  catabolism  is  critical  in  maintaining  cel- 
lular homeostasis  and  this  is  evidently  perturbed  by 
exposure  to  PAH.  The  nature  of  these  control 
mechanisms,  which  often  involve  membrane-mem- 
brane interactions,  is  complex  and  unclear.  Lysoso- 
mally  related  processes  involve  endocytosis,  pha- 
gosome-lysosome  interaction,  autophagy,  and  exo- 
cytosis.  A  major  difficulty  in  the  use  of  marine 
mollusks  in  environmental  impact  assessment  in- 
volves the  limited  understanding  of  the  mecha- 
nisms of  toxicity  of  PAH  in  these  animals;  conse- 
quently, this  raises  problems  in  the  interpretation 
of  the  significance  or  specificity  of  any  biological 
responses  measured,  whether  at  the  molecular,  cel- 
lular, or  whole-animal  levels  of  organization.  (See 
also  W89-1 1826)  (Lantz-PTT) 
W89-11836 


ACID  TOXICITY  AND  AQUATIC  ANIMALS. 

Cambridge  University  Press,  Cambridge.  1989.  282 
p.  Edited  by  R.  Morris,  E.  W.  Taylor,  D.  J.  A. 
Brown,  and  J.  A.  Brown. 

Descriptors:  *Acid  rain  effects,  'Hydrocarbons, 
*Acidic  water,  "Aquatic  animals,  'Water  pollution 
effects,  *Acid  rain,  Field  tests,  Toxicity,  Mortality, 
Invertebrates,  Ecological  effects,  Environmental 
effects,  Trace  metals,  Biological  studies,  Fish,  Syn- 
ergistic effects,  Survival,  Animal  physiology,  Res- 
piration, Physiological  ecology. 

This  book  presents  a  review  of  recent  research  on 
acid  waters  and  their  effects  on  aquatic  animals. 
Starting  initially  with  the  environment  in  order  to 
assess  why  the  problems  have  arisen  in  particular 
areas,  the  book  then  deals  with  field  and  survival 
studies  on  invertebrates  and  vertebrates  and  exam- 
ines the  extent  of  the  biological  problem  and  the 
attempts  which  have  been  made  to  relate  water 
quality  and  the  susceptibility  of  animals.  Major 
advances  in  this  area  have  included  the  realization 
that  declining  populations  are  often  the  result  of 
acid  waters  and  their  interactions  with  traces  of 
other  ions  and  that  these  situations  produce  the 
most  several  physiological  problems.  The  natural 
progression  of  environmental  and  field  studies,  tox- 
icity and  survival  tests  provide  the  background 
information  for  the  physiological  studies  which 
follow.  These  form  the  major  component  of  the 
book  and  they  seek  to  analyze  the  toxic  effects  of 
acid  waters  and  trace  metals  on  acid-base  balance, 
respiration,  ionic  balance  together  with  cardiovas- 
cular and  endocrinological  effects.  While  it  is  inev- 
itable that  most  contributions  concentrate  on  fish 
as  the  dominant  species  of  economic  importance, 
invertebrate  studies  are  also  included.  (See  W89- 
1 1838  thru  W89-1 1851)  (Lantz-PTT) 
W89- 11837 


CAUSES  AND  CONSEQUENCES  OF  SURFACE 
WATER  ACIDIFICATION, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Centre  for  Environmental  Technology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11838 


INVERTEBRATE  COMMUNnTES  IN  ACID 
STREAMS. 

Freshwater  Biological  Association,  Ambleside 
(England). 

D.  W.  Sutcliffe,  and  A.  G.  Hildrew. 
IN:  Acid  Toxicity  and  Aquatic  Animals.   Cam- 
bridge University  Press,  Cambridge.  1989.  p  13-29, 
8  fig,  1  tab,  51  ref. 

Descriptors:  'Acid  streams,  *Ecosystems,  •Hydro- 
carbons, 'Invertebrates,  'Ecological  effects,  Hy- 
drogen ion  concentration,  Insects,  Crustaceans, 
Mollusks,  Toxicity,  Chemical  analysis,  Benthic 
fauna,  Platyhelminthes,  Oligochaetes,  Species  com- 
position, Food  chains,  Predation. 

Stony  streams  normally  contain  a  characteristic 
fauna   of  benthic   macroinvertebrates,   prominent 


among  which  are  insects,  especially  Ephemerop- 
tera,  Plecoptera,  Trichoptera  and  Diptera.  Also 
present  are  flatworms,  oligochaetes.a  few  malocos- 
tracan  crustaceans  and  mollusks.  In  streams  with 
moderate  alkalinity  and  a  pH  of  >  or  =  6,  the 
fauna  is  rich  in  total  numbers  of  species  (usually 
there  are  some  70-90  taxa)  and  many  of  these  may 
be  abundant.  In  acid  streams  where  the  mean  pH  is 
below  5.7-5.4,  however,  there  is  a  distinct  change 
in  faunal  composition.  Some  taxa  disappear  or 
become  scarce,  particularly  mayflies,  some  caddis- 
flies,  crustaceans  and  mollusks.  The  fauna  is  there- 
fore impoverished  in  species  and  may  contain  only 
half  the  number  of  taxa  found  in  less  acid  (soft 
water)  streams.  Three  main  hypotheses  can  ac- 
count for  these  observations;  they  are  not  necessar- 
ily exclusive  and  factors  within  all  three  probably 
interact  to  determine  the  composition  of  inverte- 
brate communities.  First,  the  chemical  conditions 
in  acidified  waters  are  intolerable  to  some  taxa  or 
have  sublethal  physiological  effects;  some  animals 
may  actively  avoid  such  waters.  Second,  the  chem- 
ical conditions  affect  invertebrates  indirectly  via 
their  food  supply.  Third,  the  absence  of  fish  from 
many  acidified  waters  removes  predation  pressure 
and  produces  ramifying  community  effects.  In  this 
chapter,  the  particular  chemical  characteristics  of 
soft  waters  are  described,  and  then  each  of  these 
three  hypotheses  are  discussed  in  turn.  (See  also 
W89-1 1837)  (Lantz-PTT) 
W89-11839 


FISH  SURVIVAL  IN  ACID  WATERS. 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

D.  J.  A.  Brown,  and  K.  Sadler. 
IN:  Acid  Toxicity  and  Aquatic  Animals.   Cam- 
bridge University  Press,  Cambridge.  1989.  p  31-44, 
2  fig,  1  tab,  48  ref. 

Descriptors:  'Survival,  'Acid  rain  effects,  'Hy- 
drocarbons, 'Water  pollution  effects,  'Fish,  'Mor- 
tality, 'Acidic  water,  Aluminum,  Acid  rain,  Calci- 
um, Hardness,  Trout,  Lake  fisheries,  Toxicity,  Hy- 
drogen ion  concentration,  Fluorides,  Norway. 

This  paper  reviews  the  field  and  laboratory  data  on 
the  chemical  factors  which  affect  fish  and  fishery 
survival  in  acid  waters,  and  attempts  to  relate  the 
two  sets  of  data  where  this  is  possible.  In  general, 
the  field  data  being  considered  are  predominantly 
from  Norway  where  the  fish  species  is  mainly 
brown  trout,  but,  where  relevant,  data  from  North 
America  will  be  described.  The  main  chemical 
factors,  other  than  pH  that  are  discussed  are  calci- 
um (hardness)  and  aluminum  concentration.  Calci- 
um is  found  to  be  very  important  for  freshly  fertil- 
ized fish  egg  survival  at  low  pH,  and  there  is  an 
undeniable  relationship  between  pH  and  calcium 
concentration  and  the  ability  of  a  lake  to  support  a 
fishery.  As  far  as  aluminum  is  concerned,  superfi- 
cially, at  least,  there  is  also  a  connection  between 
the  previous  bioassay  results,  with  improved  fish 
survival  and  lakes  more  likely  to  have  a  fishery,  if 
the  calcium  concentration  is  50  microequivalents/ 
L  (uequiv/L)  or  more,  even  though  these  lakes  are 
the  ones  with  higher  aluminum  concentrations. 
Several  researchers  have  investigated  variations 
caused  by  different  toxicities  of  aluminum  and  cal- 
cium, along  with  pH,  for  various  time  periods 
ranging  from  daily  for  three  weeks  to  monthly  for 
a  year.  The  common  findings  are:  (1)  that  total 
aluminum  levels  increase  during  low  pH  conditions 
and  that  most  of  this  increase  is  accounted  for  by 
the  labile  inorganic  fraction;  and  (2)  that  the  domi- 
nant component  of  this  monomelic  fraction  is  the 
fluoride  complexes  which  constitute  between  40 
and  50%  in  the  Norwegian  examples,  50-60%  in 
the  American  (Adirondack)  data,  and  70-90%  in 
the  Canadian  examples.  (See  also  W89-11837) 
(Lantz-PTT) 
W89- 11840 


HELD    STUDIES    ON    FISHERIES    IN    ACID 
WATERS  IN  THE  UNITED  KINGDOM. 

Central    Electricity    Generating    Board,    Fawley 
(England).  Marine  Biological  Unit. 
A.  W.  H.  Turnpenny. 

IN:   Acid  Toxicity  and   Aquatic  Animals.   Cam- 
bridge University  Press,  Cambridge.  1989.  p  45-65, 


8  fig,  8  tab,  42  ref. 

Descriptors:  'Acid  rain  effects,  'Hydrocarbons, 
•Fisheries,  'Water  pollution  effects,  'Acidic 
water,  Field  tests,  Hydrogen  ion  concentration, 
Fishkill,  Species  diversity,  Animal  pathology,  Re- 
forestation, Wales,  Scotland,  England,  Toxicity, 
Chemical  analysis,  Trace  metals. 

Fish  have  long  been  known  to  occur  in  acid  waters 
in  the  UK.  The  fact  that  a  number  of  recent  studies 
reviewed  here  have  shown  impoverished  fish  fauna 
in  acid  streams  in  the  UK  does  not  in  itself  imply 
that  a  problem  has  suddenly  arisen,  but  rather 
reflects  the  current  global  interest  in  surface  water 
acidification.  With  the  recent  introduction  of  con- 
tinuous recording  pH  meters  on  a  number  of  acid- 
susceptible  rivers  of  the  UK,  and  the  use  of  patho- 
logical techniques  (e.g.  analysis  of  blood  chemis- 
try) for  the  identification  of  acid  stress,  it  is  possi- 
ble that  such  incidents  will  be  more  frequently 
recognized  and  reported  in  the  future.  There  is 
strong  evidence  of  links  between  fishery  decline 
and  afforestation  in  parts  of  Wales  and  Scotland. 
Increased  acidity  of  drainage  waters  together  with 
elevation  of  toxic  trace  metal  levels  appear  to  be 
the  limiting  factor  on  fisheries  since  acutely  lethal 
toxic  conditions  have  been  shown  to  result.  The 
upland  stream  data  reviewed  here  demonstrate  that 
the  fish  fauna  of  these  waters  becomes  progressive- 
ly impoverished  through  successively  lower  pH 
classes.  At  values  in  the  range  pH  5-6.5,  not  nor- 
mally considered  harmful  to  fish,  fishery  status  was 
significantly  lower  than  in  circumneutral  (pH  6.5- 
7.5)  streams.  This  discrepancy  must  arise  from  the 
fact  that  fish  production  in  natural  waters  is  de- 
pendent upon  a  whole  complex  of  physical,  chemi- 
cal and  biological  factors,  not  mean  pH  alone.  Of 
these,  chemical  factors  appear  to  be  the  most  im- 
portant, especially  elevated  levels  of  toxic  trace 
metals  which  often  accompany  low  pH.  The  im- 
portance of  trace  metals  in  acid  waters  has  been 
shown  to  vary  regionally,  depending  on  back- 
ground geochemistry.  There  is  also  evidence  that 
the  limiting  conditions  in  upland  streams  may  not 
relate  to  mean  water  chemistry  values,  but  rather 
to  episodic  extremes.  (See  also  W89-1 1837)  (Lantz- 
PTT) 
W89-11841 


EPISODIC  CHANGES  IN  WATER  QUALITY 
AND  THEIR  EFFECTS  ON  FISH. 

Nottingham  Univ.  (England).  Dept.  of  Zoology. 
J.  P.  Reader,  and  C.  H.  Dempsey. 
IN:  Acid  Toxicity  and  Aquatic  Animals.  Cam- 
bridge University  Press,  Cambridge.  1989.  p  67-83, 
2  fig,  2  tab,  50  ref. 

Descriptors:  'Fishkill,  'Acid  rain  effects,  'Hydro- 
carbons, 'Water  pollution  effects,  'Water  quality, 
•Weathering,  'Chemical  analysis,  Hydrogen  ion 
concentration,  Calcium,  Aluminum,  Zinc,  Manga- 
nese,  Lead,   Iron,   Rainfall,   Snowmelt,  Toxicity. 

Episodes  of  high  discharge  in  watercourses  in 
areas  with  low  conductivity  water  and  weathering- 
resistant  bedrock  are  accompanied  by  a  fall  in  pH 
and  a  rise  in  concentrations  of  trace  metals.  Other 
changes  occurring  at  the  same  time  may  include  a 
dilution  of  the  major  inorganic  ions  (e.g.  Ca(2+)). 
Of  the  trace  metals,  aluminum  has  been  most  stud- 
ied. Other  trace  metals  have  received  little  atten- 
tion, but  several  (Fe,  Pb,  Mn,  Zn)  have  been  found 
to  increase  in  concentration  during  episodes,  and  it 
is  possible  that  others  may  behave  in  the  same  way. 
The  wide  variety  of  conditions  which  determine 
the  nature  of  an  episode,  and  a  paucity  of  studies 
providing  comprehensive  and  continuous  water 
analysis,  preclude  the  description  of  a  'typical' 
episode.  However,  episodes  associated  with  snow- 
melt  are  usually  much  longer  than  those  caused  by 
heavy  rain,  and  have  a  more  marked  dilution  of 
major  ions.  In  short,  rain-associated,  episodes  this 
dilution  effect  may  be  absent,  and  increases  in 
concentration  of  major  ions  may  occur.  Fishkills 
are  sometimes  observed  during  high  discharge  low 
pH  episodes.  However,  detailed  study  of  these 
fishkills  and  their  causes  is  difficult,  because  of 
their  sporadic  and  unpredictable  occurrence.  It  is 
likely  that  they  play  an  important  part  in  fish 
population    decline   in    acid    waters.    The   deaths 
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appear  to  be  the  consequence  of  trace  metal  toxici- 
ty (particularly  aluminum),  accompanying  the  con- 
centration increases  and  speciation  changes  associ- 
ated with  a  fall  in  Ph,  and  failure  of  ionoregulation 
is  a  likely  cause  of  death.  However,  unequivocal 
evidence  is  lacking,  both  for  the  mechanisms  of 
fishkills  and  for  their  role  in  population  decline. 
(See  also  W89-1 1837)  (Lantz-PTT) 
W89- 11842 
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Three  general  mechanisms  are  available  for  fish 
acid-base  regulation.  Buffering  is  a  very  effective 
process  for  transient  removal  of  surplus  H(+) 
from  the  body  fluids  and  during  transport  from  the 
site  of  production  to  the  site  of  elimination,  but  is 
very  much  limited  by  the  available  buffer  capacity 
(beta-V)  of  the  organism.  Buffering  of  surplus 
H(+)  is  always  accompanied  by  changes  in  the 
fluid  pH,  if  P  sub  C02  cannot  be  adjusted  to 
compensate  pH  changes.  Adjustment  of  P  sub  C02 
by  changes  in  ventilation  in  water  breathing  fish, 
however,  is  extremely  limited  by  the  physical 
properties  of  the  gas  exchange  medium  (i.e.  water), 
and  correlated  factors.  Final  and  also  transient 
adjustment  of  the  acid-base  status  is  performed  by 
comparatively  potent  branchial  ion  transfer  proc- 
esses. The  contribution  of  net  HC03(-)/Cl(-)  ion 
exchange  appears  to  be  predominant,  whereas 
H(+)/Na(+)  and  NH4(+)/Na(+)  are  of  lesser 
significance  and  entail  an  osmotic  problem.  The 
limitations  of  branchial  ion  transfer  mechanisms 
mainly  reside  in  the  availability  of  external  counter 
ions,  which  may  be  low  in  naturally  soft  waters 
prone  to  acid  pollution.  (See  also  W89- 11837) 
(Lantz-PTT) 
W89-11843 


ACID-BASE  REGULATION  IN  FISHES.  2.  BIO- 
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The  acid-base  status  of  internal  fluids  of  fish  is 
affected  by  many  different  factors,  both  internal 
and  external.  These  include  temperature,  oxygen 
concentration,  carbon  dioxide  concentration,  meta- 
bolic substrate,  exercise,  feeding,  anemia,  and  ex- 
ternal pH.  Fish  have  a  variety  of  compensatory 
mechanisms  which  act  to  maintain  the  acid-base 
status  in  a  steady  state,  the  set-point  of  which  is  a 
complex  function  of  environmental  and  internal 
factors.  In  most  cases,  the  acid-base  regulating 
system  itself  is  not  the  primary  factor  in  the  ability 
of  fish  to  survive  adverse  conditions,  but  extreme 
imbalances  can  lead  to  death,  especially  after  exer- 
cise or  hypoxia.  (See  also  W89- 11837)  (Lantz- 
PTT) 
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Most  measurements  of  the  effects  of  acid  toxicity 
on  aquatic  animals  concentrate  upon  changes  in 
body  fluid  pH  and  the  flux  of  ions  between  water 
and  blood.  However,  relatively  little  is  known 
about  intracellular  pH  (pH  sub  i)  in  most  animals, 
experiments  being  so  far  generally  confined  to 
those  with  large  neurones.  This  is  because  until 
recently  the  only  way  of  following  pH  sub  i  over 
long  periods  was  with  pH-sensitive  microelec- 
trodes.  This  chapter  describes  some  of  the  evi- 
dence on  which  the  present  understanding  of  pH 
sub  i  regulatory  mechanisms  in  snail,  crayfish  and 
leech  neurones  is  based,  and  considers  the  effects 
of  external  acidification  before  concluding  that 
maintenance  of  a  constant  pH  sub  i  depends  very 
much  on  a  constant  external  pH.  (See  also  W89- 
11837)  (Lantz-PTT) 
W89-11845 


INTRACELLULAR  PH  REGULATION  AND 
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Current  knowledge  on  the  acute  toxic  mechanisms 
of  pure  acid  stress  to  adult  fish  is  summarized  in 
this  review  paper.  In  so  doing,  the  authors  attempt 
to  correct  the  widely  held  misconception  that  ex- 
ternal water  acidity  must  cause  internal  acidosis  in 
the  animal.  The  fact  that  external  acidity  has 
proven  to  be  an  exceptionally  useful  probe  of 
normal  physiological  processes  in  freshwater  te- 
leosts  is  illustrated.  Recent  findings  on  the  physio- 
logical responses  to  long-term,  low  level  acid 
stress,  and  acid-aluminum  interactions,  both  of 
which  may  have  greater  ecological  relevance  than 
short-term  acid  stress  for  ultimate  survival  in  the 
wild,  are  discussed.  In  the  wild,  fish  chronically 
exposed  to  low  levels  of  Al  in  mildly  acidic  soft 
water  may  have  increased  tolerance  to  short-term 
increases  in  Al  associated  with  acid  surges.  Mor- 
phological changes  in  the  gills  associated  with 
chronic  exposure  to  sublethal  acid/Al  levels  have 
recently  been  described.  (See  also  W89- 11837) 
(Lantz-PTT) 
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Although  most  attention  has  been  focused  on  the 
impoverishment  of  fish  populations  in  acidified 
lakes,  numerous  ecological  studies  have  shown  that 
phytoplankton,  zooplankton  and  benthic  inverte- 
brates have  decreased  in  diversity  in  recently  acidi- 
fied waters.  The  pH  regime,  together  with  the 
concentrations  of  various  (heavy)  metals  in  the 
surface  waters,  has  been  found  to  have  a  profound 
effect  on  the  distribution  of  many  invertebrates. 


Many  field  surveys  have  clearly  pointed  out  that 
not  only  fish  are  pH  sensitive,  but  invertebrates 
also  suffer  from  the  increased  acidity.  Laboratory 
data  on  the  survival  of  invertebrates  exist  and  some 
of  these  data  are  explained  by  concomitant  obser- 
vations of  changes  in  physiological  parameters, 
especially  Na(+)  regulation.  Experiments  in  which 
the  ion  regulatory  ability  is  tested  in  different 
invertebrate  species  under  conditions  of  acid  pH 
and  elevated  Al  concentrations  reveal  that  the 
influence  of  the  ambient  water  quality  is  largely 
correlated  with  the  known  environmental  distribu- 
tion of  the  animals.  Species  which  are  found  in 
acid  waters  display  less  disturbance  in  their  Na(+) 
regulation  than  closely  related  species  which  do 
not  live  in  acid  waters.  Even  within  the  same 
species  (the  waterbug,  Corixia  punctata),  a  strong- 
ly different  reaction  on  Na(+)  influence  was  no- 
ticed at  pH  4  when  animals  from  an  acid  bog  were 
compared  with  animals  from  a  circumneutral  pond. 
Species  living  in  acid  waters  seem  to  display  some 
adaptation  of  their  Na(+)  influx  mechanism 
toward  high  concentrations  of  H(+).  During  con- 
ditions of  acid  pH  a  significant  activation  of  the 
Na(+)  carriers  in  the  integument  of  insects  (corix- 
ids)  was  observed  which  gives  rise  to  a  relatively 
high  net  Na(  +  )  uptake  even  when  competition 
with  H(+ )  is  severe.  (See  also  W89-1 1837)  (Lantz- 
PTT) 
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Although  long-term  experiments  have  been  carried 
out  only  on  Procambarus  clarki  it  seems  apparent 
that  at  least  intermolt  adults  have  a  remarkable 
ability  to  withstand  acid  exposure.  In  their  ability 
to  correct  hemolymph  acid-base  status  and  appar- 
ently to  correct  the  loss  of  ions  from  hemolymph, 
it  appears  that  this  species  can  recover  while  main- 
tained in  severe  acid  exposure.  The  reason  for  the 
apparently  greater  acid  tolerance  of  P.  clarki  is  not 
known.  However,  this  animal  is  found  naturally  in 
somewhat  acid  water  either  in  marshy  areas  or 
when  water  stagnates  in  the  burrows  to  which 
they  are  commonly  forced  by  drought.  Another 
Procambarus  species,  P.  fallax,  also  occurs  natural- 
ly in  acid  waters  and  may  also  show  considerable 
tolerance.  Other  species  of  crayfish  are  more  sensi- 
tive and  other  stages  of  P.  clarki  are  also  likely  to 
show  increased  acid  sensitivity.  Present  experi- 
ments show  that  some  crayfish  species  can  with- 
stand considerably  greater  acid  stress  than  many 
fish  species  and  that  P.  clarki  may  be  able  to 
survive  in  waters  more  acid  than  other  crayfish 
species.  Further  work  on  this  and  other  acid-toler- 
ant species  is  needed  to  show  the  manner  and 
extent  of  acid  tolerance.  (See  also  W89-11837) 
(Lantz-PTT) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


In  freshwater  fish,  the  physiological  regulation  of 
the  major  electrolytes  is  very  sensitive  to  environ- 
mental stressors.  Low  pH  environments  in  both  the 
laboratory  and  field,  cause  electrolyte  losses  in  a 
number  of  fish  species.  Plasma  electrolytes  have 
proven  to  be  a  fairly  reliable  indicator  of  sublethal 
acid  stress.  Many  of  the  trace  metal  contaminants 
of  acid  soft  waters  can  be  expected  to  have  at  least 
some  impact  upon  branchial  ion  regulation.  The 
mechanisms  of  action  are  likely  to  be  different  for 
each  metal,  with  some  being  primarily  disruptive 
to  Na(  +  )  (and  C1-)  balance  (Cu,  Al,  and  H(+)), 
other  mainly  interfering  with  Ca(2  +  )  balance  (Cd, 
Zn,  Mn),  while  still  others  may  have  little  long- 
term  impact  on  gill  function  and  exert  their  toxic 
action  almost  entirely  by  internal  means  (e.g.  via 
neural,  hepatic  or  renal  disturbances).  For  metals 
that  are  surface-active,  the  precise  effect  on  the 
gills  depends  upon  the  metal's  concentration  in  the 
water,  upon  its  ligand  preferences  and  binding 
characteristics  (i.e.,  the  chemistry  of  the  metal)  and 
upon  the  water  chemistry,  in  particular  water  pH, 
hardness  and  complexing  capacity.  Results  from 
this  study  also  confirm  that  water  calcium  concen- 
tration is  an  extremely  important  variable  in  metal 
toxicity.  The  only  metal  unaffected  by  calcium 
levels  typical  of  acid  soft  waters  is  copper,  and 
even  here  Ca(2  +  )  provides  some  protection 
against  Cu's  short-term  action  on  Ca  balance.  (See 
also  W89-1 1837)  (Lantz-PTT) 
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This  survey  of  the  endocrine  responses  of  fish  to 
acid  water  illustrates  that  current  knowledge  is 
incomplete  and  limited  to  a  few  species.  The  func- 
tion of  the  inter-renal  cells  and  of  the  pituitary 
gland  has  been  studied  rather  extensively,  but 
mainly  with  respect  to  osmotic  and  ionic  regula- 
tion. Hormones  involved  in  reproduction  have  not 
received  much  attention,  although  it  is  well  known 
that  the  reduction  of  fish  populations  in  acid  water 
is  partly  caused  by  impaired  ovarian  maturation 
and  reduced  ability  of  female  fish  to  release  their 
eggs.  Since  the  number  of  fish  species  studies  so  far 
is  low,  the  question  arises  as  to  whether  the  avail- 
able data  are  representative  for  fish  in  general.  The 
high  survival  rate  and  prompt  restoration  of  the 
drop  in  osmolality  after  sudden  and  severe  water 
acidification  seems  to  be  an  exception  rather  than 
the  rule.  The  type  of  responses  observed,  however, 
in  particular  the  activation  of  cells  producing  os- 
moregulatory hormones  and  the  reduction  of 
growth  hormone  cells,  will  undoubtedly  occur  in 
many  other  species.  All  available  evidence  indi- 
cates that  at  least  the  involvement  of  the  pituitary/ 
inter-renal  axis  in  the  physiological  adaptation  of 
fish  to  acid  water  is  a  general  phenomenon.  (See 
also  W89-1 1837)  (Lantz-PTT) 
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The  Atlantic  area  of  Canada  with  its  relatively 
small  population  and  industrial  density  has  the 
largest  commercial  fishery  and  the  largest  conti- 
nental shelf  area  in  Canada.  The  marine  environ- 
ment receives  contaminant  inputs  from  local 
sources  and  by  long-range  aerial  and  fluvial  trans- 
port. Important  sources  of  contamination  from 
land  include  mining,  the  pulp  and  paper  industry, 
wood  preservation,  sewage,  and  agriculture.  In 
both  cases  the  contaminants  range  from  individual 
chemicals  to  ill-defined  mixtures.  A  variety  of  con- 
taminants affect  the  fishery,  such  as  trace  metals, 
stable  organics  (including  pesticides),  fossil  fuels 
and  their  products,  and  nutrients.  The  current  state 
of  knowledge  of  the  environmental  effects  of  con- 
taminants is  discussed.  Effects  on  the  fishery  are  of 
three  types:  those  affecting  the  production  of  fish; 
those  affecting  the  wholesomeness  of  fishery  prod- 
ucts; and  those  affecting  the  fishing  industry  itself 
such  as  gear  fouling.  Many  problems  have  been 
solved  but  others  remain,  and  unexpected  problems 
may  occur  now  and  again.  (See  also  W89- 11852) 
(Author's  abstract) 
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As  the  use  of  synthetic  chemicals  increased  dra- 
matically after  World  War  II,  concern  about  the 
possible  adverse  health  and  environmental  effects 
of  such  use  grew.  Chemicals,  such  as  dioxin  and 
toxaphene,  DDT,  PCB,  and  EDB,  became  familiar 
to   everyone.    Unfortunately,   the   rate   at   which 
chemicals  were  developed  and  distributed  was  not 
matched   by   the   rate  of  increased   scientific  or 
public  understanding.  The  purpose  of  this  book  is 
to  familiarize  the  reader  with  the  current  knowl- 
edge of  toxicology  and  with  how  society  uses  this 
understanding  in  managing  toxic  substances.  The 
book  opens  with  a  discussion  of  the  general  princi- 
ples of  toxicology  and  how  these  general  principles 
are  applied  in  assessing  the  acute,  subacute  and 
chronic  effects  of  chemicals.  Both  qualitative  and 
quantitative  measures  of  toxicity  are  addressed  and 
the  protocols  for  the  various  tests  are  described. 
Emphasis  is  placed  on  both  the  strengths  and  limi- 
tations of  the  techniques  which  are  in  current  use. 
This  is  then  followed  by  a  discussion  of  risk  assess- 
ment and  risk  management.  Risk  assessment  deals 
with  both  the  toxic  potential  of  a  chemical  and  the 
exposure  likely  to  occur  in  specific  situations.  Risk 
management  includes  the  steps  taken  to  reduce  or 
eliminate  risks  identified  in  the  assessment  process. 
The  components  of  risk  assessment  are  described  in 
relation  to  a  variety  of  possible  toxic  effects  and 
exposure  scenarios.  The  last  part  of  the  book  pro- 
vides a  description  and  analysis  of  four  case  stud- 
ies, each  dealing  with  a  different  substance.  These 
include  the  food  additives,  cyclamate  and  saccha- 
rin;   the    fire    retardant    material,    asbestos;    the 
widely-used    formaldehyde;    and    the    petroleum 
product,  benzene.  The  basic  toxicological  informa- 
tion regarding  each,  and  the  different  regulations 
to  which  they  have  been  subject,  provide  the  basis 
for  exploring  how  the  principles  introduced  in  the 
first   part   of  the   book   are   applied   in   practice. 
(Lantz-PTT) 
W89- 11896 


WHAT  WE  LEARNED  FROM  THE  RHINE. 

Fawcett  Consultants,  Inc.,  Wheaton,  MD. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 11903 


PRELIMINARY  ASSESSMENT  OF  THE  EF- 
FECTS OF  SUBSURFACE  SEWAGE  SLUDGE 
DISPOSAL  ON  GROUNDWATER  QUALITY, 

D.  C.  Mosher. 

IN:  Design  Seminar  Handout:  Sludge  Treatment 
and  Disposal.  Environmental  Protection  Agency 
Environmental  Research  Information  Center 
Technology  Transfer,  1977.  p  210-227,  3  fig,  4  tab 
3  ref.  EPA  Contract  68-01-3108. 

Descriptors:  'Groundwater  quality,  *Sludge  dis- 
posal, 'Water  pollution  effects,  'Underground 
waste  disposal,  Hydrogen  ion  concentration,  Bio- 
chemical oxygen  demand,  Municipal  wastewater, 
Heavy  metals,  Sludge,  Groundwater  pollution! 
Municipal  wastes,  Solid  wastes,  California,  Lea- 
chates,  Chlorides,  Nitrogen  compounds,  Adminis- 
trative agencies. 

A  study  conducted  at  Oceanside,  CA,  on  leachate 
from  municipal  solid  waste  and  mixed  sewage 
sludge/municipal  solid  waste  was  completed  in 
1973.  This  study  concluded  that  other  than  a  lower 
pH  and  higher  biochemical  oxygen  demand  (BOD) 
in  the  leachate  from  mixed  sewage  sludge/munici- 
pal solid  waste  no  other  differences  occurred.  A 
continuing  study  of  sewage  sludge  only  disposal 
was  initiated  in  1974  by  the  U.S.  Department  of 
Agriculture  (USDA).  The  data  from  this  study 
shows  groundwater  has  been  affected  after  only  19 
months.  The  testing  was  limited  to  chloride  and 
nitrogen  compounds.  These  studies  did  not  allow 
projection  of  the  total  effect  of  subsurface  sewage 
sludge  disposal  on  groundwater  resources.  The 
Oceanside  study,  for  example,  was  limited  to  leach- 
ate analysis  only.  This  data  then  could  only  yield  a 
determination  of  potential  pollutants.  The  USDA 
study  did  not  include  analysis  for  toxic  metals. 
Toxic  metals  analysis  at  the  USDA  field  plots  will 
be  started  in  the  near  future.  Sewage  sludges,  how- 
ever, are  being  generated  in  ever  increasing  quanti- 
ties and  state  regulatory  agencies  must  determine 
what  methods  of  sludge  disposal  are  acceptable.  In 
order  to  provide  a  broader  data  base  on  which  to 
issue  guidance  to  state  regulatory  agencies,  EPA 
awarded  a  contract  to  monitor  the  effects  of  sub- 
surface sewage  sludge  disposal  on  groundwater 
quality.  This  paper  briefly  describes  and  reports 
the  results  (in  tabular  form)  of  the  study,  drawing 
comparisons  where  appropriate,  to  a  similar  and 
somewhat  more  comprehensive  study  of  municipal 
solid  waste  only  sites.  (See  also  W89- 11908) 
(Lantz-PTT) 
W89-11914 


SEPTIC  TANKS   AND   THED3   EFFECTS   ON 
THE  ENVIRONMENT. 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

For  primary  bibliographic  entry  see  Field   5D 

W89-11957 


EXPLICATION  OF  HEALTH  ASSESSMENT, 

Agency  for  Toxic  Substances  and  Disease  Regis- 
try, Atlanta,  GA. 

L.  J.  Hutchinson,  and  J.  E.  Abraham. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  386-388,  6  ref. 

Descriptors:  'Health  assessment,  'Risk  assessment, 
•Public  health,  'Water  pollution  effects,  Manage- 
ment planning,  Toxicity,  Hazardous  wastes,  Case 
studies,  Lead,  Arsenic,  Cadmium. 

Health  assessment  differs  from  risk  assessment  in 
purpose,  approach,  performance,  content  and  con- 
text Health  assessment  developed  from  public 
health,  which,  in  turn,  developed  from  medicine. 
The  holistic  model  of  clinical  evaluation,  which 
stresses  integration  of  multiple  avenues  of  investi- 
gation, provides  an  apt  analogy  to  the  evaluation 
of  human  health  risks  from  toxic  waste  sites.  A 
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holistic  paradigm  provides  a  framework  that  struc- 
tures thinking  to  facilitate  more  effective  risk  com- 
munication practices  and  more  comprehensive 
evaluation  of  human  health  risks.  The  approach, 
purposes  and  uses  of  health  assessment  are  ex- 
plained. Two  case  studies  are  given:  (1)  Mill 
Creek,  Mt,  located  near  a  former  copper  smelter; 
and  (2)  California  Gulch  Site  in  Leadville,  CO,  a 
former  mining  site.  EPA  sampling  at  the  smelter 
site  show  exposure  to  arsenic,  cadmium,  and  lead 
in  the  drinking  water.  The  health  assessment  in- 
cluded consideration  of  health  effects  more  subtle 
than  cancer  which  might  occur  earlier,  at  lower 
exposure  levels,  and  with  lower  total  body  bur- 
dens. As  a  result  of  this  study  the  site  was  con- 
demned and  the  community  evacuated.  At  the 
Colorado  site  there  was  contamination  of  shallow 
wells  and  surface  water  and  acute  fish  and  plant 
toxicity  but  the  harsh  winter  conditions  that  exist 
for  up  to  6  mos.  may  mitigate  actual  exposure.  The 
health  assessment  for  this  site  recommended  an 
exposure  assessment  to  measure  actual  lead  body 
burdens  as  an  indication  of  overall  lead  intake  and 
accumulation  in  exposed  residents.  (See  also  W89- 
12002)  (Lantz-PTT) 
W89- 12054 


REVIEW  AND  EVALUATION  OF  CHEMICAL 
CONCENTRATION  DATA  FOR  USE  IN  SU- 
PERFUND  PUBLIC  HEALTH  EVALUATIONS. 

ICF-Clement,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-12056 


FOOD  CHAIN  EXPOSURE  ASSESSMENTS:  A 
MULTI-SPECDXS  APPROACH. 

Jordan  (Edward  C.)  Co.,  Inc.,  Wakefield,  MA. 
M.  J.  Donato,  and  A.  H.  Baldwin. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  487-493,  5  fig,  3  tab,  16  ref.  EPA  Contract 
68-02-7250. 

Descriptors:  'Toxicity,  *Food  chains,  'Water  pol- 
lution effects,  *Risk  assessment,  Aquatic  environ- 
ment, Aquatic  life,  Biological  studies,  Benthic  en- 
vironment, Quantitative  analysis,  Environmental 
effects. 

Assessment  of  impacts  to  aquatic  organisms  and 
food  chains  caused  by  environmental  contaminants 
is  becoming  an  increasingly  important  component 
of  remedial  investigations,  risk/endangerment  as- 
sessments, feasibility  studies  and  other  environmen- 
tal evaluations  aimed  at  finding  environmentally 
sound  solutions  to  hazardous  waste  problems.  A 
methodology  is  proposed  that  goes  beyond  single 
species/single  toxicant  exposure  assessments  to  ex- 
amine exposures  at  different  trophic  levels  as  well 
as  to  individual  aquatic  organisms  within  the  food 
chain.  The  first  step  is  to  identify  and  characterize 
the  aquatic  environments  near  the  site  of  concern, 
such  as  rivers,  lakes  and  ponds.  The  second  step  is 
to  choose  a  subset  of  species  based  on  parameters 
such  as  species  commonality,  food  chain  function 
and  availability  of  ecotoxicity  data.  The  third  step 
involves  development  of  two  food  chains  repre- 
sentative   of  benthic    and    pelagic    communities, 
which  involves  compilation  of  life-cycle  and  natu- 
ral history  (ecological)  data.  The  purpose  of  the 
fourth,  or  toxicological  assessment  step,  is  compila- 
tion of  ecotoxicity  data  (species  specific)  in  order 
to  determine  dose  or  concentration-response  rela- 
tionships. In  the  final  step  data  generated  in  the 
previous  steps  are  combined  to  characterize  the 
impacts  to  the  individual  aquatic  organisms  and  the 
aquatic  food  chains  at  risk.  Using  this  methodolo- 
gy, it  is  possible  to  address  the  risks  associated 
with  exposure  to  hazardous  waste  constituents  not 
only  to  individual  organisms  but  also  entire  food 
chains,  allowing  a  semi-quantitative  and  qualitative 
assessment  of  current  and  future  impacts  from  ex- 
posure. This  level  of  detail  provides  the  necessary 
information  upon  which  to  base  sound  engineering 
decisions  in  the  development  and  evaluation  of 
remedial  alternatives.  (See  also  W89- 12002)  (Au- 
thor's abstract) 
W89- 12068 


HEALTH  RISK  ASSESSMENT  OF  CARBON 
TETRACHLORIDE  (CTO  IN  CALIFORNIA 
DRINKING  WATER. 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

N.  R.  Reed,  R.  Babapour,  W.  Reed,  L.  Beltran, 

and  D.  P.  H.  Hsieh. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-102321. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  UCD/ET-88/1,  May  17,  1988.  157p,  5 

fig,   19  tab,  244  ref,  append.  State  of  California 

Contract  84-84571. 

Descriptors:  *Risk  assessment,  "Carbon  tetrachlo- 
ride, "Drinking  water,  "Water  quality,  "Public 
health,  California,  Toxicity,  Literature  review, 
Carcinogens,  Population  exposure. 

The  purpose  of  this  document  is  to  provide  infor- 
mation on  the  toxicity  of  carbon  tetrachloride 
(CTC)  and  to  estimate  the  exposure  of  California 
residents  to  CTC.  The  information  provided  will 
aid  the  California  Department  of  Health  Services 
(CDHS)  in  developing  drinking  water  standards 
for  CTC.  The  four  major  contributions  of  this 
document  are:  (1)  a  review  of  the  existing  literature 
pertinent  to  the  health  risk  posed  by  the  use  of 
CTC  contaminated  drinking  water;  (2)  an  estima- 
tion of  the  CTC  exposure  for  California  residents 
based  on  the  most  recent  data  on  CTC  concentra- 
tions in  California  drinking  water  supplies;  (3)  a 
delineation  of  the  level  of  CTC  that  may  cause  a 
noncarcinogenic  health  effect;  and  (4)  an  estima- 
tion of  the  cancer  potency,  dose  level,  and  concen- 
tration of  CTC  in  water  associated  with  a  lifetime 
cancer  risk.  The  following  topics  are  also  dis- 
cussed: physical  and  chemical  properties,  mecha- 
nisms of  toxicity  and  toxicokinetics,  human  expo- 
sure, health  effects  in  animals  and  humans;  quantifi- 
cation of  toxicological  effects;  and  data  gaps.  (Au- 
thor's abstract) 
W89-12096 


1987  ANNUAL  SITE  ENVIRONMENTAL 
REPORT  FOR  ARGONNE  NATIONAL  LABO- 
RATORY. 

Argonne  National  Lab.,  IL.  Environment,  Safety 

and  Health  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12108 


FIELD  AND  LABORATORY  STUDY  USING 
ADENYLATE  ENERGY  CHARGE  AS  AN  INDI- 
CATOR OF  STRESS  IN  MYTILUS  EDULIS 
AND  NEPHYTYS  INCISA  TREATED  WITH 
DREDGED  MATERIAL, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12110 


PLAN  FOR  STUDY:  RESPONSE  OF  THE 
HABITAT  AND  BIOTA  OF  THE  INNER  NEW 
YORK  BIGHT  TO  ABATEMENT  OF  SEWAGE 
SLUDGE  DUMPING. 

National  Marine  Fisheries  Service,  Woods  Hole, 

MA.  Northeast  Fisheries  Center. 

For  primary  bibliographic   entry   see   Field   50. 

W89-12111 


SEWAGE  EFFECTS  IN  MARINE  AND  ESTUA- 
RINE  ENVIRONMENTS,  JANUARY,  1977- 
MARCH,  1988:  CITATIONS  FROM  THE  NTIS 
BIBLIOGRAPHIC  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Techmcal  Information 
Service,  Springfield,  VA  22161  as  PB88-861315, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
April  1988.  lOOp.  Supersedes  PB87-85 1564. 

Descriptors:  "Water  pollution  effects,  "Bibliogra- 
phies, "Estuaries,  "Wastewater  pollution,  Sludge, 
Ocean  dumping,  Marine  environment,  Wastewater 
outfall. 

This  bibliography  contains  citations  concerning  the 
effects  of  disposal  of  sewage  effluents  and  sludge 
on  marine  and  estuarine  environments.  The  effects 


on  specific  flora  and  fauna,  ocean  dumping  prob- 
lems and  pollutant  distribution  analyses  are  among 
the  topics  considered.  Regional  and  site  specific 
studies  regarding  environmental  effects  of  ocean 
waste  disposal  are  presented.  This  updated  bibliog- 
raphy contains  309  citations  of  which  54  are  new 
entries  to  the  previous  edition.  (Author's  abstract) 
W89-12141 


TOXICITY  BIOASSAYS:  WATER  POLLUTION 
EFFECTS  ON  AQUATIC  ANIMALS  AND 
PLANTS,  JUNE  1986-MAY  1988:  CITATIONS 
FROM  THE  SELECTED  WATER  RESOURCES 
ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-863907, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
April  1988.  26p.  Supersedes  PB87-861100. 

Descriptors:  "Water  pollution  effects,  "Bibliogra- 
phies, "Toxicity,  "Bioassay,  Mortality,  Industrial 
wastewater,  Agricultural  runoff,  Metals,  Pesti- 
cides, Herbicides,  Agricultural  chemicals. 

This  bibliography  contains  citations  concerning 
toxicity  bioassay  studies  of  water  pollution  effects 
on  reproduction,  growth,  and  mortality  of  aquatic 
animals  and  plants.  Industrial  and  agricultural 
water  pollutants  such  as  metals,  chemicals,  pesti- 
cides, and  herbicides  are  evaluated  and  tested. 
Standard  fishes  and  algal  assays  are  used  to  deter- 
mine effects  of  potential  toxicants.  This  updated 
bibliography  contains  62  citation  of  which  12  are 
new  entries  to  the  previous  edition.  (Author's  ab- 
stract) 
W89-12143 


PESTICIDE  TOXICITY  IN  FRESHWATER 
FISH,  JANUARY  1978-MAY  1988:  CITATIONS 
FROM  THE  LIFE  SCIENCES  COLLECTION 
DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-865571, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
June  1988.  99p.  Supersedes  PB87-851432. 

Descriptors:  "Water  pollution  effects,  "Bibliogra- 
phies, "Pesticide  toxicity,  "Fish,  Agricultural 
chemicals,  Insecticides,  Algicides,  Fungicides, 
Herbicides,  Bioassay,  Fish  physiology,  Trout,  Cat- 
fish, Carp,  Bluegills,  Bass. 

This  bibliography  contains  citations  concerning  de- 
terminations, research,  causes,  effects,  and  control 
of  pesticide  toxicity  in  freshwater  fish.  Bioaccumu- 
lation  of  toxic  substances  and  assay  methods  to 
determine  their  effects  are  considered.  The  toxicol- 
ogy of  freshwater  fish  to  specific  insecticides,  algi- 
cides, fungicides,  and  herbicides  is  discussed.  Vari- 
ous species  of  freshwater  fish  are  examined,  includ- 
ing brook  and  lake  trout,  catfish,  carp,  bluegill,  and 
bass.  This  updated  bibliography  contains  299  cita- 
tions of  which  178  are  new  entries  to  the  previous 
edition.  (Author's  abstract) 
W89-12152 


OH  SPILLS:  BIOLOGICAL  EFFECTS,  JUNE 
1981  TO  FEBRUARY  1988:  CITATIONS  FROM 
THE  NTIS  BIBLIOGRAPHIC  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-858931, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
March  1988.  44p.  Supersedes  PB82-810391. 

Descriptors:  "Oil  spills,  "Bibliographies,  "Water 
pollution  effects,  Ecological  effects,  Model  studies, 
Environmental  impact  statement. 

This  bibliography  contains  citations  concerning  the 
biological  and  ecological  effects  of  oil  spills.  The 
effects  on  microorganisms,  plants,  and  animals  are 
studied.  Damage  assessment,  ecological  modeling, 
and  environmental  impact  statements  are  included. 
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This  updated  bibliography  contains  152  citations  of 
which  29  are  new  entries  to  the  previous  edition. 
(Author's  abstract) 
W89-12157 


DREDGING:  BIOLOGICAL  EFFECTS,  JANU- 
ARY 1979-FEBRUARY  1988:  CITATIONS 
FROM  THE  NTIS  BIBLIOGRAPHIC  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA.  6 
For  primary  bibliographic  entry  see  Field  6G. 
W89-12160 


POLYCHLORINATED  BIPHENYLS  IN  THE 
FRESHWATER  ENVIRONMENT,  JANUARY 
1977-JANUARY  1988:  CITATIONS  FROM  THE 
SELECTED  WATER  RESOURCES  ABSTRACTS 
DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-857156, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
January  1988.  93p.  Supersedes  PB87-855094. 

Descriptors:  *Polychlorinated  biphenyls,  •Bibliog- 
raphies, 'Water  pollution  effects,  *Water  pollution 
sources,  'Pollutant  identification,  Path  of  pollut- 
ants, Bioaccumulation,  Food  chains,  Monitoring, 
Sediments,  Fish,  Toxicity,  Chlorinated  hydrocar- 
bons, Pesticides. 

This  bibliography  contains  citations  concerning  the 
occurrence  and  effects  of  polychlorinated  biphen- 
yls in  the  freshwater  environment,  topics  include 
sources,  distribution,  and  accumulation  rates  for 
specific  regions,  bioaccumulation,  pollutant  paths 
and  introduction  into  the  food  chain,  and  results  of 
long  and  short  term  monitoring  of  selected  areas. 
Detection  methods  for  PCB  accumulation  in  fish 
and  surficial  sediments  are  also  considered.  This 
updated  bibliography  contains  239  citations  of 
which  19  are  new  entries  to  the  previous  edition. 
(Author's  abstract) 
W89-12170 


5D.  Waste  Treatment  Processes 


EFFECTS  OF  INTERACTIONS  WITHIN  A 
THREE-MEMBERED  MICROBIAL  COMMU- 
NITY ON  THE  KINETICS  OF  DUAL  SUB- 
STRATE REMOVAL  IN  CONTINUOUS  CUL- 
TURE. 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
Y.  Lu,  and  C.  P.  L.  Grady. 

Water  Science  and  Technology  WSTED4,  Vol 
20,  No.  11/12,  p  11-16,  1988.  3  fig,  1  tab,  12  ref 
NSF  Grant  CEE-8 116870. 

Descriptors:  'Microbiological  studies,  'Bacterial 
physiology,  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Wastewater  dilution,  'Bac- 
teria, Biodegradation,  Wastewater  disposal,  Metab- 
olism, Substrates,  Population  dynamics,  Population 
density,  Enzymes,  Culturing  techniques,  Chloro- 
phenols,  Lysine. 

The  effects  of  reactor  dilution  rate  on  the  removal 
of  xenobiotic  compounds  from  wastewater  in  a 
biological  treatment  system  were  investigated.  A 
bacterial  community  containing  two  specialists  (a 
2-chlorophenol  specialist,  named  the  CP  organism, 
and  a  lysine  specialist,  termed  L2  Organism)  and  a 
generalist  capable  of  metabolizing  both  2-choro- 
phenol  and  lysine  (called  the  II  organism),  was 
grown  in  continuous  culture  at  three  dilution  rates 
on  a  feed  containing  L-lysine  and  2-chlorophenol 
(2-CP)  as  the  only  carbon  sources.  The  lysine 
degrading  specialist  maintained  stable  but  oscillato- 
ry numbers  whereas  the  generalist  declined  in 
number  throughout  each  experiment.  The  2-CP 
degrading  specialist  initially  washed  out  of  the 
culture,  but  then  increased  in  number  over  time.  1 1 
maintained  relatively  constant  numbers.  However, 
once  the  2-CP,  specialist  began  to  grow,  the  gener- 
alist went  into  decline  and  in  the  case  of  the  lowest 
dilution  rate,  was  almost  totally  washed  out.  The 


fact  that  the  numbers  of  L2  did  not  change  as  the 
numbers  of  1 1  declined  suggests  that  a  substantial 
proportion  of  the  lysine  was  being  used  by  L2. 
This  suggest  that  II  was  subsisting  primarily  on  2- 
CP,  in  spite  of  its  ability  to  use  both  substrates,  and 
thus  as  CP  organism  began  to  grow,  it  outcompet- 
ed  II  for  the  2-CP,  thereby  causing  a  marked 
decline  in  the  number  of  II  organisms  present.  The 
major  impact  of  lower  dilution  rates  was  to  extend 
the  experimental  time  available  after  synthesis  of 
required  enzymes  by  the  2-CP  specialist.  Thus,  it  is 
possible  that  the  same  degree  of  loss  of  the  general- 
ist would  have  been  observed  at  all  dilution  rates. 
(Friedmann-PTT) 
W89- 11071 


DIVERSITY  OF  ACTIVATED  SLUDGE  MI- 
CROBIAL COMMUNITIES  AS  DESCRIBED  BY 
THE  FUNDAMENTAL  NICHE  CONCEPT, 

CH2M/HU1,  Denver,  CO. 

T.  J.  Simpkin. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  11/12,  p  39-44,  1988.  3  fig,  6  ref. 

Descriptors:  'Species  diversity,  'Niches,  'Ecosys- 
tems, 'Wastewater  treatment,  'Activated  sludge, 
'Sludge,  'Microorganisms,  Substrates,  Microen- 
vironment,  Population  dynamics,  Succession,  Hy- 
drogen ion  concentration,  Dissolved  oxygen,  Tem- 
perature, Flocculation,  Microbiological  studies. 

The  fundamental  niche  concept  provides  a  means 
of  describing  the  structure  and  diversity  of  an 
activated  sludge  microbial  community.  The  funda- 
mental niche  is  the  complete  set  of  environmental 
conditions  under  which  an  organism  may  success- 
fully replace  itself.  The  concept  explains  communi- 
ty diversity  by  describing  the  many  traits  of  each 
microorganism  species  and  how  these  traits  may  or 
may  not  be  involved  in  providing  the  mechanism 
for  the  species  to  proliferate  in  a  given  environ- 
ment. The  utility  of  this  concept  arises  when  the 
fundamental  niches  of  two  species  are  compared  to 
the  environment  they  live  in  and  to  each  other. 
The  environment  can  be  described  with  a  hypervo- 
lume  similar  to  that  of  a  fundamental  niche.  For 
example,  two  dimensions  that  may  make  up  this 
hypervolume  are  the  pH  and  dissolved  oxygen 
range  of  the  environment.  If  the  environmental  and 
fundamental  niche  hypervolumes  are  superim- 
posed, an  area  of  overlap  may  exist.  The  microor- 
ganism will  only  survive  in  the  environment  if  an 
overlap  exists.  An  application  of  the  fundamental 
niche  concept  is  presented  through  the  hypervo- 
lume describing  the  environment  of  an  activated 
sludge  system.  The  size  of  the  environment  hyper- 
volume of  the  typical  activated  sludge  hypervo- 
lume is  very  extensive,  including  dissolved  oxygen 
concentration,  pH,  temperature,  substrate  type, 
substrate  concentration,  and  location  within  the 
floe  particle.  It  is  thus  possible  that  the  fundamen- 
tal niches  of  numerous  microorganisms  will  fill 
part  of  the  volume  without  overlapping  each 
other;  consequently,  activated  sludge  microbial 
communities  can  be  very  diverse.  (Friedmann- 
PTT) 
W89-11075 


THEORETICAL  AND  EXPERIMENTAL  ANAL- 
YSIS OF  PSEUDOMONAS  AERUGINOSA  BIO- 
FILM. 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 
and  Chemical  Process  Analysis. 
W.  G.  Characklis,  R.  Bakke,  and  M.  H.  Turakhia. 
Water  Science  and  Technology  WSTED4,  Vol 
20,  No.  11/12,  p  45-51,  1988.  5  fig,  1  tab,  9  ref. 
NSF  grant  CBT-842078,  Office  of  Naval  Research 
Grant  N00014-84-K-0309. 

Descriptors:  'Biofilms,  'Wastewater  treatment, 
•Mathematical  models,  'Bacterial  analysis,  'Pseu- 
domonas,  Model  studies,  Substrates,  Bacteria,  Pop- 
ulation dynamics,  Growth  rates,  Theoretical  analy- 
sis. Prediction. 

A  mathematical  model  for  accumulation  and  activ- 
ity of  Pseudomonas  and  aeruginosa  biofilm  and 
based  on  conservation  principles,  transport  phe- 
nomena, and  fundamental  kinetic  and  stoichiomet- 
ric relationships  is  presented.  The  validity  of  the 
model  was  tested  by  comparing  theoretical  predic- 


tions to  experimental  data.  Experimental  data  from 
chemostat  experiments  were  used  successfully  to 
predict  progression  of  several  variables  in  a  biofilm 
reactor.  Model  predictions,  presented  in  terms  of 
the  effects  of  a  few  important  variables  on  biofilm 
accumulation  and  activity,  include  progression  of 
substrate  removal,  cellular  accumulation,  and  ex- 
tracellular polymer  accumulation  in  the  bulk  water 
and  in  the  biofilm.  The  model  includes  calculations 
of  specific  growth  rate,  specific  extracellular  poly- 
meric substances  (EPS)  formation  rate,  and  specif- 
ic detachment  (erosion)  rate.  Material  balances  are 
calculated  for  substrate  carbon,  suspended  cell 
carbon,  suspended  product  carbon,  biofilm  cell 
carbon,  and  biofilm  polymer  carbon.  Constant  cel- 
lular and  EPS  volumetric  densities  ar  assumed  for 
the  biofilm.  The  results  from  a  Psuedomonas  aeru- 
ginosa biofilm  were  consistent  with  earlier  chemos- 
tat data,  and  indicate  that  the  energy  metabolism  of 
Pseudomonas  aeruginosa  in  a  biofilm  state  is  the 
same  as  in  the  planktonic  state.  (Friedmann-PTT) 
W89- 11076 


ESTIMATION  OF  UNBALANCED  BACTERIAL 
GROWTH  IN  INHIBITORY  ENVIRONMENTS 
BY  PHYSIOLOGICAL  ASSESSMENT. 

Kanazawa  Univ.  (Japan).  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H 
W89- 11077 


BIODEGRADATION  OF  CARBAMATES. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
G.  R.  Chaudhry,  and  W.  B.  Wheeler. 
Water  Science  and  Technology  WSTED4,  Vol 
20,  No.  11/12,  p  89-94,  1988.  3  fig,  1  tab,  12  ref. 

Descriptors:  'Decontamination,  'Wastewater 
treatment,  'Path  of  pollutants,  'Wastewater  treat- 
ment, 'Biodegradation,  'Pseudomonas,  'Fate  of 
pollutants,  'Carbamate  pesticides,  Organic  com- 
pounds, Groundwater  pollution,  Bacteria,  Water 
quality  control. 

A  carbofuran-metabolizing  Pseudomonas  sp.  was 
investigated  for  its  capability  to  degrade  some 
other  carbamates  and  its  effectiveness  as  a  deconta- 
minant  for  carbamate-polluted  water  samples.  The 
organism  degraded  both  aldicarb  and  carbaryl.  It 
also  decontaminated  carbofuran-fortified  water 
samples  from  various  sources  in  the  absence  of 
additional  nutrients  under  laboratory  conditions. 
This  microorganism  harbored  several  plasmids  that 
may  be  involved  in  the  degradation  of  carbamates. 
This  investigatation  has  shown  that  pseudomonas 
sp.  may  potentially  be  used  for  biological  treatment 
of  wastewater  and  polluted  groundwater.  (Au- 
thor's abstract) 
W89- 11081 


UTILIZATION  OF  IMMOBILIZED-BACTERIA 
TO  DEGRADE  AROMATIC  COMPOUNDS 
COMMON  TO  WOOD-TREATMENT 

WASTEWATERS. 

Idaho  Univ.,  Moscow.  Dept.  of  Bacteriology  and 

Biochemistry. 

K.  T.  O'Reilly,  R.  Kadakia,  R.  A.  Korus,  and  R.  L. 

Crawford. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  95-100,  1988.  20  ref. 

Descriptors:  'Microbial  degradation,  'Aromatic 
compounds,  'Wood  wastes,  'Bacteria, 
•Wastewater  treatment,  'Biodegradation,  Water 
pollution  control,  Biological  wastewater  treatment, 
Toxins,  Hydrocarbons,  Phenols,  Degradation. 

The  utilization  of  immobilized  bacterial  cells  to 
remove  toxic  compounds  from  contaminated  water 
is  reviewed.  A  microbial  biofilm  capable  of  de- 
grading the  wood  preservative  pentachlorophenol 
(PCP)  was  developed  in  an  aquatic  system  exposed 
to  the  biocide.  The  ability  of  the  biofilm  to  func- 
tion in  a  variety  of  bioreactors  was  tested.  PCP 
and  other  aromatic  compounds  were  degraded  in 
the  reactors.  Large-scale  bioreactors  developed 
following  these  initial  studies  are  currently  in  oper- 
ation decontaminating  water  associated  with 
wood-treatment  facilities.  Pure  cultures  of  bacteria 
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capable  of  degrading  PCP  or  p-cresol  have  been 
immobilized  in  calcium  alginate.  Complete  degra- 
dation of  the  target  compounds  occurred  in  both 
batch  and  continuous  bioreactors.  Studies  indicat- 
ed that  it  should  be  possible  to  customize  bioreac- 
tors for  decontamination  of  specific  waste  streams 
by  immobilizing  the  proper  bacteria.  (Author's  ab- 
stract) 
W89- 11082 

ACTIVATED  SLUDGE  TREATMENT  OF  ETH- 
OXYLATE  SURFACTANTS  AT  HIGH  INDUS- 
TRIAL USE  CONCENTRATIONS. 

Shell  Development  Co.,  Houston,  TX. 

J.  P.  Salanitro,  G.  C.  Langston,  P.  B.  Dorn,  and  L. 

Kravetz. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  125-130,  1988.  5  fig,  1  tab,  12  ref. 

Descriptors:  *  Activated  sludge  process,  *  Industrial 
wastes,  'Biological  wastewater  treatment,  ♦Degra- 
dation, *Surfactants,  'Wastewater  treatment,  Pri- 
mary wastewater  treatment,  Aeration,  Foam  sepa- 
ration, Primary  sludge. 

The  primary  degradation  of  linear  alcohol  ethoxy- 
late  (AE)  and  a  branched  nonylphenol  ethoxylate 
(NPE)  was  investigated  in  bench-scale  activated 
sludge  units  treating  a  synthetic  sewage  feed.  Bio- 
treaters  were  gradually  adapted  to  10-100  mg/1 
surfactant  and  effluents  monitored  for  loss  of  non- 
ionic  ethoxylate,  foaming,  feed  BOD  removal,  ni- 
trification and  biosolids  growth.  Both  surfactants 
were  degraded  at  influent  doses  of  10-40  mg/1. 
Substantial  BOD  breakthrough,  loss  of  nitrifica- 
tion, aerator  foaming  and  incomplete  removal  of 
the  NPE  surfactant  occurred  when  fed  at  80  and 
100  mg/1  while  the  unit  treating  AE  was  unaffect- 
ed by  high  surfactant  levels.  Comparative  toxicity 
of  the  biotreated  waste  at  high  surfactant  levels 
indicated  that  the  NPE  effluent  was  acutely  toxic 
(EC50,  7-15%  effluent)  to  the  fathead  minnow  and 
Daphnia  while  that  of  the  AE  unit  was  non-toxic 
(EC50,  >  100%  effluent)  to  these  same  species. 
These  studies  indicate  that  the  treatment  of  wastes 
containing  high  levels  of  NPE  ethoxylates  may 
adversely  impact  an  activated  sludge  process  in 
incomplete  degradation  and  foaming,  impaired 
BOD  removal,  loss  in  nitrification  and  the  forma- 
tion of  toxic  effluents.  AE  surfactants,  however, 
undergo  extensive  microbial  degradation  and  cause 
little  or  no  impact  on  the  activated  sludge  treat- 
ment process.  (Author's  abstract) 
W89-11086 


benefit  of  increased  ability  to  accept  shock  loads  of 
oily  wastewater.  The  reason  for  the  increased  sus- 
pended solids  in  the  effluent  was  most  likely  due  to 
the  continual  addition  of  bacteria  in  exponential 
growth  that  were  capable  of  responding  to  excess 
substrate.  The  effect  of  the  chemostatic  addition  of 
specific  microbial  inocula  to  the  refinery  waste 
treatment  plant  has  been  to  improve  the  overall 
organic  removal  capacity  along  with  subsequent 
gains  in  plant  stability.  (Author's  abstract) 
W89- 11087 

TOXICITY  TESTING  IN  WASTEWATER  SYS- 
TEMS: APPLICATION  OF  A  SHORT-TERM 
ASSAY  BASED  ON  INDUCTION  OF  THE  LAC 
OPERON  IN  E.  COLL 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-11088 


RECOMBINANT  DNA  PLASMID  TRANSMIS- 
SION TO  INDIGENOUS  ORGANISMS 
DURING  WASTE  TREATMENT. 

Drexel  Univ.,   Philadelphia,   PA.   Dept.  of  Bios- 
cience  and  Biotechnology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11094 


IMPACT  OF  CHEMOSTAT  DISCHARGE  CON- 
TAINING OIL  DEGRADING  BACTERIA  ON 
THE  BIOLOGICAL  KINETICS  OF  A  REFIN- 
ERY ACTIVATED  SLUDGE  PROCESS, 

Sybron  Chemicals,  Inc.,  Salem,  VA. 

A.  D.  Wong,  and  C.  D.  Goldsmith. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  131-136,  1988.  5  fig,  2  tab,  5  ref. 

Descriptors:  'Industrial  wastes,  *Oil  wastes,  'Acti- 
vated sludge  process,  *Biodegradation,  *Oil,  'Bac- 
teria, "Oil  refineries,  'Wastewater  treatment, 
'Chemical  wastes,  Kinetics,  Water  pollution  ef- 
fects, Effluents,  Organic  wastes,  Degradation. 

The  effect  of  discharging  specific  oil  degrading 
bacteria  from  a  chemostat  to  a  refinery  activated 
sludge  process  was  determined  biokinetically. 
Plant  data  for  the  kinetic  evaluation  of  the  waste 
treatment  plant  was  collected  before  and  during 
treatment.  During  treatment,  the  500  gallon  che- 
mostatic growth  chamber  was  operated  on  an  eight 
hr  hydraulic  retention  time,  at  a  neutral  pH,  and 
was  fed  a  mixture  of  refinery  wastewater  and 
simple  sugars.  The  biokinetic  constants  k  (/days), 
K  sub  s  (mg/L),  and  K  (L/mg-day)  were  deter- 
mined before  and  after  treatment  by  Monod  and 
Lineweaver-Burk  plots.  Solids  discharged  and  ef- 
fluent organic  concentrations  were  also  evaluated 
against  the  mean  cell  retention  time  (MCRT).  The 
maximum  utilization  rate,  k,  was  found  to  increase 
from  0.47  to  0.95/days  during  the  operation  of  the 
chemostat.  Subsequently,  K  sub  s  increased  from 
141  to  556  mg/L.  Effluent  solids  were  shown  to 
increase  slightly  with  treatment.  However,  this 
was  acceptable  due  to  the  polishing  pond  and  the 


PROTOZOA  AND  METAZOA  AS  INDICA- 
TORS OF  EFFLUENT  QUALITY  IN  ROTAT- 
rNG  BIOLOGICAL  CONTACTORS. 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

N  E.  Kinner,  C.  R.  Curds,  and  L.  D.  Meeker. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  199-204,  1988.  3  fig,  1  tab,  7  ref. 

NATO  grant  213/84. 

Descriptors:  'Quality  control,  'Protozoa,  'Pollut- 
ant identification,  'Bioindicators,  'Wastewater 
treatment,  'Biological  wastewater  treatment,  Ef- 
fluents, Microorganisms,  Substrates,  Species  diver- 
sity, Microscopic  analysis,  Water  quality  standards. 

In  situ  biofilm,  incubation  slide  and  freezing  tech- 
niques were  used  to  investigate  the  diversity  of 
protozoan  and  metazoan  populations  inhabiting  ro- 
tating biological  contractor  (RBC)  biofilms  in  rela- 
tionship to  effluent  quality  during  different  seasons 
of  the  year  at  two  treatment  plants.  The  in  situ 
biofilm  techniques  yielded  the  best  results  primari- 
ly because  samples  contained  higher  numbers  of 
individuals  per  species  and  were  easier  to  obtain.  A 
protocol  based  on  2  microscopic  scans  (200  times 
magnification)  across  a  total  width  of  a  covership 
on  each  of  3  slides  is  proposed  as  a  cost-effective 
procedure  for  discriminating  among  three  classifi- 
cations of  effluent  quality  (Good:  BOD  sub  5  <  or 
=  25  mg/1,  Fair:  BOD  sub  5  =  26-40  mg/1,  Poor: 
BOD  sub  5  >  40  mg/1)  based  on  the  populations 
of  organisms  inhabiting  RBC  biofilms.  (Author's 
abstract) 
W89-11097 


serious  sludge  bulking,  and  it  had  thin  rods  (around 
0.2  microns  in  width)  and  long  chained  morpholo- 
gy. When  acidogenically  fermented  starch 
wastewater  was  fed  to  the  ACP,  the  thin  rod 
microorganism  was  eliminated  and  the  biomass 
concentration  of  the  methanogenic  fermentor  was 
recovered.  The  microorganism  that  caused  bulking 
phenomenon  was  enriched  in  a  liquid  medium  con- 
taining raw  starch  (wheat  starch  particle).  The 
microorganism  grew  in  long  chained  filamentous 
form,  degraded  raw  starch,  and  fermented  mainly 
volatile  fatty  acids  (acetate,  propionate,  butyrate 
and  ethanol.  From  these  results,  it  is  revealed  that 
acidogenic  fermentation  of  wastewater  containing 
raw  starch  prior  to  treatment  by  an  ACP  is  effec- 
tive in  preventing  the  anaerobic  sludge  bulking  and 
in  keeping  high  organic  loading  of  ACPs.  (Au- 
thor's abstract) 
W89-11098 


DETERMINATION  OF  ACTIVE  BIOMASS. 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 
Sanitary  Engineering. 

B.  K.  Jensen,  T.  Eriksen,  and  P.  E.  Jorgensen. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  213-219,  1988.  2  fig,  3  tab,  15  ref. 

Descriptors:  'Pollutant  identification,  'Biomass, 
'Wastewater  treatment,  'Groundwater  pollution, 
Microorganisms,  Growth  media,  Biological 
wastewater  treatment,  Substrates,  Oxygen  require- 
ments, Bacteria,  Adenosine  triphosphate. 

Reliable  techniques  for  determination  of  active  bio- 
mass are  fundamental  to  both  wastewater  treat- 
ment and  groundwater  contaminant  prediction  and 
modeling.  In  growth  cultures  of  wastewater,  aden- 
osine triphosphate  (ATP)  content  and  optical  den- 
sity (OD)  were  compared  to  02  consumption  rates 
and  FDA  hydrolysis.  In  groundwater,  Acridine 
Orange  Direct  Counts,  ATP,  undiluted  and  ten 
times  diluted  plate  counts  were  compared  to  Vmax 
values  for  acetate,  glucose  and  naphthalene.  To 
evaluate  the  reliability  of  the  obtained  results,  they 
were  compared  to  corresponding  microbial  activi- 
ty parameters.  The  wastewater  studies  involved 
growth  cultures  prepared  by  inoculating  a  synthet- 
ic medium  with  wastewater  bacteria.  In  the  maxi- 
mum growth  phase  of  these  growth  cultures,  a 
high  correlation  was  found  between  ATP,  OD,  02 
consumption  and  FDA  hydrolysis.  The  latter, 
however,  considerably  overestimated  the  biomass 
when  applied  to  untreated  wastewater  samples. 
Plate  counts,  and  especially  ATP  content,  showed 
fairly  good  correlation  with  microbial  activity.  It  is 
thus  concluded  that  ATP  is  considered  to  be  supe- 
rior to  the  other  biomass  parameters  tested  as  a 
general  applicable  biomass  parameter  in 
wastewater  and  groundwater.  (Author's  abstract) 
W89- 11099 


ECOLOGICAL  STUDY  ON  ANAEROBIC 
SLUDGE  BULKING  CAUSED  BY  FILAMEN- 
TOUS BACTERIAL  GROWTH  IN  AN  ANAER- 
OBIC CONTACT  PROCESS. 

Tohoku  Gakuin  Univ.,  Sendai  (Japan).  Dept.  of 

Civil  Engineering. 

G.  Endo,  and  Y.  Tohya. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  205-211,  1988.  5  fig,  2  tab,  4  ref. 

Descriptors:  'Filamentous  bacteria,  'Microbiologi- 
cal studies,  'Contactors,  'Bulking  sludge, 
'Wastewater  treatment,  'Anaerobic  conditions, 
•Activated  sludge  process,  Growth  rates,  Contact 
beds,  Fermentation,  Biomass,  Sludge,  Anaerobic 
bacteria. 

A  biological  bulking  phenomenon,  caused  by  fila- 
mentously  growing  anaerobic  microorganisms  in 
experimental  anaerobic  contact  processes  (ACP) 
treating  wheat  starch  wastewater,  was  observed. 
There  are  many  kinds  of  anaerobic  microorganisms 
that  grow  filamentously,  e.g.  those  in  activated 
sludge.  One  species  of  anaerobic  bacteria  caused 


BIOCHEMICAL  METHODS  FOR  AUTOMAT- 
ED BACTERIAL  IDENTIFICATION  AND 
TESTING  METABOLIC  ACTIVITIES  IN 
WATER  AND  WASTEWATER. 

Technische  Univ.  Berlin  (Germany,  F.R.).  Dept. 

of  Hygiene. 

For  primary  bibliographic  entry  see  Field  7B. 
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MORPHOLOGY,  PHYSIOLOGY,  AND  NUTRI- 
TION OF  A  SULFUR-OXIDIZING  FILAMEN- 
TOUS ORGANISM  ISOLATED  FROM  ACTI- 
VATED SLUDGE. 

Yamanashi  Univ.,  Kofu  (Japan).  Dept.  of  Environ- 
mental Engineering. 
T.  Kohno. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  241-247,  1988.  3  fig,  4  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Sulfur  bac- 
teria, 'Filamentous  bacteria,  'Wastewater  analysis, 
•Bulking  sludge,  'Activated  sludge,  •Microorga- 
nisms, 'Wastewater,  'Bacterial  physiology,  Cul- 
turing  techniques,  Aerobic  conditions,  Morpholo- 
gy, Nutrition. 

A  chief  causative  filamentous  organism  of  sewage 
sludge  bulking  was  examined.  The  organism  was 


t 

"Mi 

I 

a 

'1 

■t; 
a: 

v: 


-.5 

: 
J 


'Am 

a 


< 
as 

3 


129 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


very  similar  to  02 IN  in  many  morphological  and 
physiological  features.  Us  filaments  were  Gram- 
negative,  and  had  a  thin  fragile  sheath-like  struc- 
ture outside  the  cells.  All  its  isolates  were  oxidase - 
positive,  but  were  positive  or  negative  for  catalase. 
The  organism  grew  under  strictly  aerobic  condi- 
tions, and  grew  well  under  slightly  alkaline  pH  at 
temperatures  of  20-30C.  Good  carbon  sources 
were  glucose,  fructose,  alpha-glycoside,  oligosac- 
charides of  glucose  and/or  fructose,  acetic  acid, 
and  beta-hydroxybutylic  acid.  Ammonia  was  a 
good  nitrogen  source.  This  organism  could  utilize 
thiosulphate  as  an  energy  source,  but  failed  to 
oxidize  the  compound  when  acetic  acid  was  avail- 
able in  batch  culture.  (Author's  abstract) 
W89-11103 


EFFECT  OF  CONTROLLED  PH  ON  THE  DE- 
VELOPMENT OF  ROSETTE-FORMING  BAC- 
TERIA IN  AXENIC  CULTURE  AND  BULKING 
ACTIVATED  SLUDGE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

R.  F.  Unz,  and  T.  M.  Williams. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1 1/12,  p  249-255,  1988.  7  fig,  1  tab,  7  ref. 

Descriptors:  'Population  dynamics,  'Wastewater 
treatment,  'Bulking  sludge,  'Activated  sludge 
process,  'Sewage  bacteria,  Bacteria,  Sludge,  Acti- 
vated sludge,  Microorganisms,  Substrates,  Biologi- 
cal wastewater  treatment,  Case  studies,  Culturing 
techniques,  Sludge  volume  index,  Hydrogen  ion 
concentration. 

A  case  history  of  an  acute  filamentous  bulking 
episode  that  caused  extreme  sludge  volume  index 
and  effluent  suspended  solids  values  is  reviewed. 
An  infestation  of  a  rosette-forming  microorga- 
nisms, with  morphological  characteristics  bearing 
some  resemblance  to  Eikelboom  type  02 IN  and 
Thiothrix  spp.,  occurred  in  the  activated  sludge 
process  of  a  paper  and  pulp  manufacturing  facility 
during  the  autumn  of  1986  in  Mehoopany,  Penn- 
sylvania. The  microorganism  could  not  be  elimi- 
nated by  periodic  acid-shocking  of  the  mixed 
liquor  with  sulfuric  acid.  However,  exposure  of  the 
mixed  liquor  solids  for  10  days  at  controlled  pH 
(about  5.5)  brought  almost  immediate  lowering  of 
the  sludge  volume  index  and  effluent  suspended 
solids  to  levels  observed  in  normal  operations.  The 
bulking  correction  technique  required  no  purchase 
of  special  chemicals  in  that  the  procedure  was  a 
mere  modification  of  the  liming  step  normally  em- 
ployed to  bring  the  natural  pH  of  the  wastewater 
(pH  3)  to  a  level  suitable  for  the  practice  of  biolog- 
ical treatment.  (Author's  abstract) 
W89-11104 


ISOLATION  AND  IDENTIFICATION  OF  AC- 
TINOMYCETES  PRESENT  IN  ACTIVATED 
SLUDGE  SCUM. 

Atlanta  City  Technical  Services  Branch,  GA. 
M.  Sezgin,  M.  P.  Lechevalier,  and  P.  R.  Karr. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,   No.    11/12,  p  257-263,    1988.   6  tab,    14  ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Scum,  'Activated 
sludge,  'Actinomyces,  'Wastewater  treatment, 
•Sewage  bacteria,  Bacteria,  Microorganisms, 
Sludge,  Isolation. 

A  number  of  activated  sludge  plants  have  experi- 
enced problems  with  a  brown  viscous  scum  that  is 
caused  by  a  group  of  organisms  known  as  Actino- 
mycetes.  Because  diversity  of  actinomyces  in  a 
sample  has  not  yet  been  reported,  a  study  was 
carried  out  to  isolate  and  identify  actinomycetes 
present  in  activated  sludge  scum.  Samples  from 
two  activated  sludge  treatment  plants  were  ana- 
lyzed. One  hundred  five  strains  were  isolated.  The 
predominant  organisms  in  both  treatment  plant 
samples  was  Nocardia  amarae.  Fifty-one  strains  of 
N.  amarae  were  isolated.  The  second  most 
common  organisms  (24  strains)  was  N.  asteroides. 
The  other  isolates  were  identified  as  Rhodococcus 
coprophilus,  R.  equi,  R.  erythropolis,  R.  maris, 
Mycobacterium  fortuitum,  and  strains  belonging  to 
the  genera  Nocardia,  Rhodoccus,  Oerskovia, 
Amycolatopsis  and  Micromonospora.  Distribution 


of  actinomycetes  in  the  samples  varied.  This  obser- 
vation appeared  to  indicate  that  plant  design,  oper- 
ational and  environmental  conditions  might  play 
an  important  role  in  determining  the  types  of  actin- 
omycetes in  aeration  basins.  (Author's  abstract) 
W89-11105 


MICROBIAL  COLONIZATION  OF  A  SMOOTH 
SUBSTRATUM:  A  KINETIC  ANALYSIS  USING 
IMAGE  ANALYSIS. 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

For  primary  bibliographic  entry  see  Field  2H. 
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MICROBIAL  ECOSYSTEM  IN  PETROLEUM 
WASTE  LAND  TREATMENT, 

University  of  Southern  California,  Los  Angeles. 

Environmental  Engineering  Program. 

T.  R.  Marshall,  and  J.  S.  Devinny. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  285-291,  1988.  2  fig,  5  tab,  16  ref. 

Descriptors:  'Land  disposal,  'Soil  bacteria,  'Soil 
fungi,  'Soil  environment,  'Wastewater  treatment, 
'Microbial  degradation,  'Oil  wastes,  Petroleum 
products,  Microenvironment,  Biodegradation, 
Microorganisms,  Culture  media,  Growth  rates, 
Population  dynamics,  Fungi,  Seasonal  variation, 
Bacteria,  Soil  aggregates,  Culturing  techniques, 
Optimization,  Cultivation. 

Microbial  populations,  microbial  activity  and  envi- 
ronmental conditions  in  an  operating  petroleum 
waste  land  treatment  facility  were  monitored  for 
an  eighteen-month  period.  A  modified  most-proba- 
ble number  determination  termed  the  plate-dilution 
frequency  technique  was  used.  Microdrop  repli- 
cates (0.1  ml)  were  cultured  on  solid  media  from 
six  members  of  a  dilution  series.  Fungal  counts 
were  obtained  using  the  same  procedure  and 
medium.  Seasonal  influences  were  observed  for 
both  bacterial  and  fungal  populations.  During 
cooler,  wetter  seasons,  microbe  populations  were 
smaller,  less  variable  and  inhibited  by  the  adverse 
environmental  conditions.  The  hotter,  drier 
months  supported  large,  active  populations  that 
experienced  large  swings  in  number  and  respirato- 
ry output.  Microenvironments  within  aggregates 
were  also  investigated.  Analysis  of  various  aggre- 
gate sizes  revealed  differences  in  population,  activ- 
ity and  distribution  of  microorganisms.  Soil  aggre- 
gates created  microenvironments  that  substantially 
differed  from  the  bulk  nature  of  the  soil.  Washing 
experiments  indicated  a  population  of  bacteria  at 
the  surface  of  the  aggregates  that  was  readily 
removed.  Fungi  were  somewhat  less  removable, 
and  presumably  occupy  a  microhabitat  more 
firmly  attached  to  the  surfaces  of  the  aggregates. 
Optimization  of  waste  biodegradation  in  treatment 
soils  requires  monitoring  the  factors  affecting  the 
microbial  community  at  the  system  level  and  an 
awareness  of  microenvironmental  influences.  Con- 
trol of  aggregate  numbers  and  size,  through  tilling, 
may  be  a  fruitful  strategy  for  improving  landfarm 
performance.  (Friedmann-PTT) 
W89-11109 


DISINFECTION,  RECONTAMINATION,  AND 
REGROWTH  OF  INDICATOR  BACTERIA  IN  A 
WASTEWATER  SLUDGE  HEAT  TREATMENT 
SYSTEM. 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

R.  S.  Fujioka,  W.  M.  Hirano,  and  P.  C.  Loh. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  1 1/12,  p  329-335,  1988.  2  tab,  7  ref. 

Descriptors:  'Contamination,  'Heat  treatment, 
•Wastewater  treatment,  'Bioindicators, 

'Wastewater  treatment,  'Disinfection,  Coliforms, 
Clostridium,  Growth  media,  Sludge  cake,  Sub- 
strates, Bacteria,  Salmonella,  Path  of  pollutants. 
Streptococcus,  Pathogens,  Viruses,  Human  patho- 
gens. 

The  disinfection  efficiency  of  the  sludge  heat  treat- 
ment process  is  evaluated  for  the  largest  sewage 
treatment  plant  in  Hawaii,  which  produces  25,400 
kg/day  of  primary  sludge  that  is  heat-treated  (190 


C)  under  330  psig  for  30  min.  Concentrations  of 
total  coliform  (TC),  fecal  streptococcus  (FS),  and 
Clostridium  perfringens  (CP)  in  sludge  were  deter- 
mined using  the  standard  five-tube  most  probable 
number  (MPN)  method.  The  raw  and  heated 
sludge  samples  were  measured  by  volume.  Viruses 
were  eluted  from  sludge  samples,  and  the  superna- 
tant was  then  reconcentrated  by  acid  precipitation 
and  assayed  for  infectious  human  enteric  viruses. 
The  microbiological  quality  of  the  sludge  cake  was 
determined,  and  the  reliability  of  the  heat  treat- 
ment of  the  sludge  was  determined  for  its  consist- 
ency in  disinfecting  the  sludge.  The  heat-treatment 
process  was  shown  to  disinfect  the  sludge  by  indi- 
cator bacteria.  However,  post  contamination  of  the 
heat-treated  sludge  by  raw  sludge  and  by  chlorin- 
ated primary  effluent  and  the  regrowth  of  indica- 
tor bacteria  in  the  sludge  storage  tanks  resulted  in 
the  presence  of  indicator  bacteria  in  the  sludge 
cake.  Although  the  risk  of  using  this  sludge  cake 
containing  indicator  bacteria  is  less  than  it  appears, 
its  reuse  potential  is  still  of  concern  since  some 
pathogens  such  as  Salmonella  bacteria  can  be  ex- 
pected to  multiply  under  the  same  conditions  as 
coliforms.  Thus,  the  three  expedient  practices  used 
at  this  treatment  plant,  including  (1)  the  use  of 
chlorinated  primary  sewage  effluent  in  the  cen- 
trifugation  process,  (2)  the  filling  of  the  heat  ex- 
changers and  reactors  with  chlorinated  effluent 
during  the  startup  of  the  heat  reactors,  and  (3)  the 
occasional  pumping  of  raw  sludge  via  an  emergen- 
cy line  to  the  treatment  plant,  which  contribute  to 
the  contamination  of  the  disinfected,  heat-treated 
sludge,  should  be  eliminated  if  the  sludge  cake  is  to 
be  reused  for  human  handling  or  exposure.  (Fried- 
mann-PTT) 
W89-11115 


DESTRUCTION  OF  SALMONELLAS,  ENTER- 
OVIRUSES AND  OVA  OF  PARASITES  IN 
WASTEWATER  SLUDGE  BY  PASTEURIZA- 
TION AND  ANAEROBIC  DIGESTION. 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 

E.  B.  Pike,  E.  G.  Carrington,  and  S.  A.  Harman. 
Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Anaerobic  digestion,  'Salmonella, 
'Enteroviruses,  'Parasites,  'Wastewater  treatment, 
'Pasteurization,  'Disinfection,  'Nematodes, 
'Sludge  digestion,  Anaerobic  conditions,  Sludge, 
Bacteria,  Viruses. 

In  laboratory  experiments,  Salmonella  duesseldorf, 
added  to  sludge,  was  inactivated  by  mesophilic  (35 
C)  and  thermophilic  (48  C)  anaerobic  digestion, 
but  the  viability  of  Ascaris  suum  ova  was  de- 
stroyed only  by  digestion  at  49  C  or  by  heating  to 
55  C  for  15  min.  When  heat  treatment  (47-51  C) 
gave  incomplete  destruction  of  viability,  subse- 
quent mesophilic  digestion  reduced  viability  fur- 
ther. Salmonella  spp.  and  cytopathic  enteroviruses 
in  thickened  raw  sludge  were  completely  de- 
stroyed by  pasteurization  at  70  C  for  30  min  in  the 
new  full-scale  sludge  treatment  plant  at  Colburn, 
Yorkshire,  U.K.,  which  used  submerged  combus- 
tion of  gas  from  the  following  mesophilic  digester 
as  the  sole  source  of  heat.  The  data  obtained 
during  evaluation  of  this  plant  highlight  the  need 
for  the  control  systems  to  be  designed  for  intermit- 
tent operation  to  avoid  incomplete  treatment  im- 
mediately after  startup  from  cold.  (Author's  ab- 
stract) 
W89-11116 


SULFATE  REDUCTION  IN  ACIDOGENIC 
PHASE  ANAEROBIC  DIGESTION. 

Universidade  Nova  de  Lisboa  (Portugal).  Facul- 

dade  de  Ciencias  e  Tecnologia. 

M.  A.  M.  Reis,  L.  M.  D.  Goncalves,  and  M.  J.  T 

Carrondo. 

Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Biological  wastewater  treatment, 
'Anaerobic  digestion,  'Wastewater  treatment, 
'Sulfates,  'Stage  treatment,  Hydrogen  ion  concen- 
tration, Fluidized  bed  process,  Fermentation. 
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The  acidogenic  phase  of  a  two-stage  anaerobic 
digestion  process  using  distillery  molasses  slops 
effluent  with  high  sulfate  concentrations  (4.2-5.1  g/ 
1)  was  investigated.  Removal  of  sulfate  was  studied 
at  pH  5.8,  6.2,  6.6  and  in  two  different  reactors: 
continuous  stirred  tank  reactor  and  an  upflow  fixed 
film  fixed  bed  reactor.  Batch  experiments  were 
carried  out  to  obtain  the  maximum  specific  growth 
rates  of  sulfate  reducing  bacteria  (SRB)  at  the 
above  mentioned  pH  values.  The  biological  sulfate 
removal  increased  with  pH  and  so  did  the  acetic 
acid  production  from  the  fermentative  bacteria  and 
SRB.  For  the  same  pH  and  hydraulic  retention 
time,  the  sulfate  reduction  was  more  efficient  in  the 
fixed  film  reactor  than  in  the  CSTR.  The  soluble 
sulfides  from  the  acidogenic  reactor  effluent  were 
precipitated  before  the  methanogenic  phase  to 
avoid  biogas  contamination  and  methanogenic  bac- 
teria inhibition;  under  such  conditions,  sulfide  con- 
centrations in  the  biogas  thus  produced  were  very 
low,  and  high  methane  volumeteric  rates  of  pro- 
duction were  achieved.  (Author's  abstract) 
W89-11117 


BEHAVIOR  OF  CHLORINATED  ORGANICS 
DURING  ACTIVATED  SLUDGE  TREATMENT 
AND  ANAEROBIC  DIGESTION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

P  W.  W.  Kirk,  and  J.  N.  Lester. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.    11/12,  p   353-359,    1988.   5  tab,   32  ref. 

Descriptors:  'Activated  sludge  process,  *Dieldrin, 
•Lindane,  *DDE,  *Chlorophenols,  'Wastewater 
treatment,  *  Poly  chlorinated  biphenyls,  'Primary 
sludge,  Pilot  studies,  Biodegradation,  Biological 
wastewater  treatment,  Statistical  analysis,  Sludge. 

An  activated  sludge  pilot  plant  was  operated  at  4, 
6  and  9  d  sludge  ages  with  influent  settled  sewage 
from  a  full  scale  treatment  works  to  study  the 
behavior  of  a  range  of  chlorinated  organic  micro- 
pollutants  during  activated  sludge  treatment  and 
during  anaerobic  digestion  in  batch  systems,  and  to 
identify  the  principal  removal  mechanisms  of  these 
pollutants.  Background  levels  in  sewage  and  signif- 
icant   removal    was    seen    for    dieldrin,    lindane 
(gamma-HCH),  DDE,  polychlorinated  biphenyls 
(PCBs),  and  2,4-dichlorophenol  (2,4-DCPol)  at  all 
sludge  ages.  Dieldrin,  gamma-HCH,  DDE,  PCBs, 
2,4,5-trichlorophenol  (2,4,5-TCPol),  2,4,6-trichlor- 
ophenol  (2,4,6-TCPol)  and  2,4-DCPol  were  found 
to   associate    with    activated    sludge   solids.    2,4- 
DCPol  and  4-chloro-2-methylphenol  (4-C-2MPol) 
were  found  to  be  biologically  degraded.  Mixed 
primary  sludge  from  the  same  sewage  treatment 
works  was  incubated  anaerobically  with  and  with- 
out azide  addition  to  prevent  biological  activity.  It 
is  concluded  that  rapid  removal  of  gamma-HCH 
was  due  to  chemical  degradation,  while  biological 
activity  was  concluded  to  be  the  mechanism  for 
the  removals  of  2,4,-D,  2,3,5-T,  2,4,6-TCPol  and 
2,3,4,6-tetrachlorophenol  (2,3,4,6-TeCPol).  Statisti- 
cally   significant    increases    were    observed    for 
2,3,4,6-TeCPol  in  azide  treated  incubations  and  for 
2,4,5-TCPol  and  2,4-DCPol  in  both  treated  and 
untreated   anaerobic  sludges.   (Author's  abstract) 
W89-11118 


achieved  in  the  BV.  The  biological  interaction 
between  sulfate  reducing  bacteria  and  sulfide  oxi- 
dizing bacteria  (Beggiatoa)  is  considered  to  con- 
tribute to  SGS  formation.  The  SGS  is  2-10  mm  in 
diameter  and  can  be  maintained  in  the  BV  with 
upflow  space  velocity  of  144  m/day.  A  pilot  plant 
study  was  conducted  to  demonstrate  the  perform- 
ance of  the  MRB.  The  influent  was  municipal 
primary  effluent.  The  total  hydraulic  retention 
time  was  4.5  h,  including  the  final  solid-liquid 
separation  in  the  last  BV.  The  effluent  quality  was 
as  fine  as  that  of  the  conventional  activated  sludge 
process.  The  MRB  has  several  advantages  over  the 
conventional  biological  wastewater  treatment  such 
as  lower  energy  requirement,  less  sludge  produc- 
tion, and  no  necessity  for  a  final  settling  tank. 
(Author's  abstract) 
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DEVELOPMENT  OF  MULTI-STAGE  REVERS- 
ING-FLOW  BIOREACTOR  (MRB)  FOR 
WASTEWATER  TREATMENT. 

Public   Works  Research   Inst.,  Tsukuba  (Japan). 

Water  Quality  Control  Div. 

M.  Takahashi,  and  S.  Kyosai. 

Water  Science  and  Technology  WSTED4,  Vol. 
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Aeration,  Retention  time,  Substrates. 

The  Multi-stage  Reversing-flow  Bioreactor  (MRB) 
that  utilizes  a  new  biological  interaction  for  organ- 
ic substrate  removal  in  wastewater  has  been  devel- 
oped. MRB  has  several  stages;  one  stage  consists  of 
a  downflow  aeration  vessel  (AV)  and  an  upflow 
biological  reaction  vessel  (BV).  Successful  accu- 
mulation of  self-granulated  sludge  (SGS)  can  be 


REMOVAL  OF  CADMIUM  (ID  FROM  DILUTE 
AQUEOUS  SOLUTIONS  BY  FUNGAL  AD- 
SORBENT, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 
C.  P.  Huang,  D.  Westman,  K.  Quirk,  and  J.  P. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  369-376,  1988.  7  fig,  2  tab,  9  ref. 
USGS  Grant  14-08-0001-G1292. 

Descriptors:  'Biological  wastewater  treatment, 
'Cadmium,  'Heavy  metals,  'Fungi,  'Water  qual- 
ity control,  'Adsorption,  Water  treatment.  Biologi- 
cal treatment,  Hydrogen  ion  concentration,  Bio- 
chemistry, Ions,  Physicochemical  properties,  Lead, 
Zinc,  Cobalt,  Copper,  Asperigillus,  Candida,  Acti- 
vated carbon,  Separation  techniques. 

The  Cd(II)  removal  capacity  of  various  fungal 
species,  including  Asperigillus  oryzae,  A.  clavatus, 
and  Candida  utilis,  and  other  adsorbents  was  com- 
pared using  pH  as  the  master  variable.  The  com- 
petitive effect  of  H  ions  on  Cd(II)  adsorption  and 
the  effect  of  chemical  treatment  of  fungal  biomass 
on  its  Cd(II)  removal  capacity  were  also  investi- 
gated. A  modified  Langmuir  adsorption  isotherm 
was  used  to  describe  the  effect  of  pH  on  adsorp- 
tion.  Results  showed  that  amounts  of  cadmium 
adsorption  increase  abruptly  at  a  specific  pH  value 
to  a  maximum  value,  then  remain  relatively  con- 
stant upon  further  increase  in  pH.  In  the  concen- 
tration range  studied,  i.e.  about  0.00001  M,  surface 
adsorption  is  the  mechanism  responsible  for  the 
removal  of  cadmium  from  solutions.  In  the  low  pH 
region,  proton  ions  compete  with  cadmium  ions 
for  surface  sites.  Fungal  species  type  also  plays 
some  role  in  the  extent  of  cadmium  adsorption, 
though  this  mechanisms  is  not  clear.  Contrary  to 
most   adsorbents   such   as   activated   carbon   and 
oxide,  the  cadmium  (II)  seems  more  removable 
than  other  heavy  metal  ions  such  as  Cu(II),  Pb(II), 
Zn(II),  and  Co(II)  by  fungal  biomass.   Physico- 
chemical  treatment  of  the  fungal  biomass  did  not 
increase   the   Cd(II)   adsorption   capacity.   Chitin 
content  of  the  fungal  biomass  appears  to  play  a 
small  role  in  metal  selectivity.  Most  significantly, 
the  metal  removal  capacity  of  fungal  biomass  is  as 
good  or  better  than  other  adsorbents  such  as  oxide 
and  some  activated  carbon.   Cd(II)-laden  fungal 
biomass  can  be  regenerated  with  strong  acid.  In  a 
total   of  8   adsorption-desorption   runs,   the  total 
amount  of  Cd(II)  removed  was  35  mg/g  dried 
weight.  This  is  compatible  with  other  adsorbents, 
specifically,    activated    carbon,    soil    and    oxide. 
(Friedmann-PTT) 
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MECHANISM  OF  VOLATILE  FATTY  ACID 
REMOVAL  IN  A  FIXED  BIOFILM  METHANE 
FERMENTATION  REACTOR. 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Envi- 
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Water  Science  and  Technology  WSTED4,  Vol. 
20  No.  11/12,  p  377-383,  1988.  9  fig,  4  tab,  7  ref. 


Based  on  the  theory  of  methanogenic  and  aceto- 
genic  reaction  of  three  volatile  fatty  acids  (VFA) 
substrates,  acetate,  propionate  and  butyrate,  the 
acceleration  factors  of  acetate  decomposition  was 
investigated,  and  a  kinetic  equation  for  such  reac- 
tions is  proposed  and  evaluated  based  on  the  exper- 
imental data.  To  demonstrate  the  hydrogen  effect, 
several  batch  experiments  were  carried  out  with  a 
fixed     biofilm     methane     fermentation     reactor 
(FBMFR)  using  a  sole  substrate  of  acetate,  propio- 
nate or  butyrate  or  a  substrate  mixture  (acetate- 
propionate,   acetate-butyrate).    While   using   each 
volatile  fatty  acid  and  the  mixture,  an  experiment 
of  continuous  incubation  was  carried  out  to  investi- 
gate biofilm  biota  and  structure  through  a  scanning 
electron  microscope.  Results  showed  that  for  ace- 
tate, decomposition  in  biofilm  progresses  as  a  0- 
order  reaction.  Hydrogen  partial  pressure  in  gas 
phase  increases  in  sole  substrate.  Acetate  decom- 
poistion  if  accelerated  when  propionate  or  butyrate 
coexists.   For  propionate,  the  reaction  also  pro- 
gresses as  0-order.  Decomposition  from  n-butyrate 
to  acetate  progresses  as  a  0-order  reaction  as  well. 
In  constant  decomposition  of  acetate,  the  concen- 
tration of  H  can  remain  constant.  Methanogenesis 
from  hydrogen  follows  a  type  of  Michaelis-Menten 
kinetics.  In  the  development  of  the  basic  kinetic 
equation,  the  batch  process  of  substrate  removal  in 
the  fixed  biofilm  reactor  is  a  heterogeneous  reac- 
tion and  is  expressed  as  (1)  a  diffusion  process  of 
substrates  from  bulk  liquid  to  biofilm  surface,  (2)  a 
diffusion  process  of  substrates  in  biofilm,  and  (3) 
ingestion  process  of  substrates  to  the  cell  and  a 
catabolism  process  of  the  substrates  in  the  cell  as 
(1)  and  (2)  occur  simultaneously  in  biofilm.  It  was 
shown  that  the  proposed  equation  may  be  correct 
when  batch  removal  kinetics  of  substrates  with  the 
FBMFR  were  developed  using  a  heterogeneous 
model  and  numerical  analysis.  (Friedmann-PTT) 
W89-11121 


Descriptors:  'Biofilms,  'Fermentation,  'Anaerobic 
digestion,  'Fatty  acids,  'Wastewater  treatment, 
•Culturing  techniques,  'Methane,  Kinetics,  Bio- 
chemistry, Organic  compounds,  Substrates,  Vola- 
tility, Acetates,  Propionates,  Butyrates,  Diffusion, 
Metabolism. 


INACTIVATION  OF  HEPATITIS  A  VIRUS 
AND  MODEL  VIRUSES  IN  WATER  BY  FREE 
CHLORINE  AND  MONOCHLORAMINE. 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
M.  D.  Sobsey,  T.  Fuji,  and  P.  A.  Shields. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  385-391,  1988.  2  fig,  1  tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Viruses, 
'Pathogens,  'Disinfection,  'Water  treatment, 
'Chlorine,  'Water  quality  control,  Kinetics,  Public 
health,  Enteroviruses,  Wastewater  treatment. 

The  kinetics  and  extent  of  inactivation  of  hepatitis 
A  virus  (HAV)  as  well  as  three  other  viruses, 
coxackievirus  B5  (CB5)  and  coliphages  MS2  and 
phiX174,  by  0.5  mg/1  free  chlorine,  pH  6-10  and  10 
mg/1  monochloramine,  pH  8,  at  5  C  in  0.01  M 
phosphate  buffer  were  determined.  HAV  was  rela- 
tively sensitive  to  0.5  mg/1  free  chlorine  but  rela- 
tively resistant  to  10  mg/1  monochloramine.  Com- 
pared to  HAV,  CB5  was  quite  resistant  to  inactiva- 
tion by  free  chlorine  but  similar  in  resistance  to 
inactivation  by  monochloramine.  Inactivation  of 
phiX174  by  free  chlorine  was  rapid  at  pH  6-9  and 
intermediate  between  that  of  HAV  and  CB5  at  pH 
10.  PhiX174  was  inactivated  most  rapidly  of  all 
viruses  tested  by  10  mg/1  monochloramine.  Inacti- 
vation of  MS2  by  free  chlorine  was  somewhat 
more  rapid  than  HAV  at  low  pH  but  less  rapid 
than  HAV  at  high  pH.  MS2  inactivation  by  10 
mg/1  monochloramine  was  slowest  of  all  viruses 
tested.  These  results  indicate  that  HAV  is  inacti- 
vated relatively  rapidly  by  free  chlorine  but  rela- 
tively slowly  by  monochloramine.  Coliphage  MS2 
is  a  reasonable  model  to  predict  inactivation  of 
HAV  by  free  chlorine  and  inactivation  of  HAV 
and  CB5  by  monochloramine.  It  is  a  poor  model 
for  predicting  free  chlorine  inactivation  of  CB5 
and  perhaps  some  other  human  enteric  viruses. 
(Author's  abstract) 
W89-11122 

FATE  OF  MICROORGANISMS  IN  A  TERTI- 
ARY TREATMENT  SYSTEM. 

Montgomery   (James   M.)   Consulting   Engineers, 

Inc.,  Pasadena,  CA.  Montgomery  Labs. 

L.  Y.  C.  Leong,  J.  E.  Colbaugh,  H.  W.  Stokes,  and 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 

C.  J.  Leong. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  11/12,  p  445-447,  1988.  2  fig,  3  tab,  8  ref. 


Descriptors:  'Wastewater  treatment,  •Disinfec- 
tion, •Infiltration,  •Tertiary  wastewater  treatment, 
•Microorganisms,  Coagulation,  Flocculation, 
Design  standards,  Wastewater  renovation,  Sedi- 
mentation, Bioindicators. 

Optimum  filtration  and  disinfection  design  criteria 
under  full-scale  conditions  were  determined  for  the 
Tapia  Water  Reclamation  Facility  that  would  meet 
the  California  Administrative  Code  (Title  22)  pri- 
mary contact  and  reclamation  requirements.  The 
Las  Virgenes  Municipal  Water  District  provides 
wastewater  collection  and  treatment  from  a  120  sq 
mile  service  area  in  western  Los  Angeles  County 
while  its  joint  venture  partner,  Triunfo  County 
Sanitation  District,  provides  collection  services  in 
eastern  Ventura  County.  Both  flows  are  treated  at 
the  Tapia  Water  Reclamation  Facility  and  service 
a  few  industrial  clients.  The  effluent  is  reclaimed 
for  discharge  to  Malibu  Creek,   which  was  de- 
signed as  a  body-contact  recreational  area,  and  the 
discharge  standards,  based  on  this  designation,  for 
total  coliforms  do  not  exceed  2.2/100  ml  and  23/ 
100  ml  in  more  than  one  sample  within  any  30-day 
period.  Because  the  effluent  is  also  reclaimed,  the 
wastewater  must  also  meet  Title  22  requirements. 
These    guidelines    specify    conventional    tertiary 
treatment  with  coagulation,  flocculation,  sedimen- 
tation, filtration  and  disinfection.  Sampling  of  efflu- 
ent  and    analysis   of  overall    plant    performance 
chemical  and   physical   data,   included   those   for 
microbiological  indicators,  enteric  viruses,  disin- 
fection, seven  day  moving  median,  and  turbidity 
and  particle  size  distribution.  These  data  indicated 
that  an  average  flow  deep  bed  filtration  rate  of  4. 1 
gmp/sf  with  1 1  mg/1  of  chlorine  for  100  minutes 
produces  a  tertiary  effluent  that  meets  the  Title  22 
requirements  for  the  Tapia  discharge.   Coliform, 
HPC,  enteric  viruses,  and  particle  counts  were 
good  microbiological  indicators  of  nitrified  tertiary 
effluent  water  quality.  (Friedmann-PTT) 
W89-11133 


STUDY  OF  THE  FEASIBILITY  OF  USING  AC- 
TIVATED SLUDGE  AS  SEED  MATERIAL  FOR 
AN  ANAEROBIC  REACTOR, 

Tsinghua  Univ.,  Beijing  (China).  Dept.  of  Environ- 
mental Engineering. 
J.  Jicui,  W.  Weimin,  and  G.  Xiasheng. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.  11/12,  p  449-450,  1988. 

Descriptors:  *Activated  sludge,  *Sludge  seeding, 
•Anaerobic  digestion,  'Activated  sludge  process 
•Wastewater  treatment,  Comparison  studies, 
Sludge  digestion,  Feasibility  studies,  Methane, 
Continuous  flow,  Flocculation,  Substrates. 

Both  the  batch  test  and  continuous  flow  test  were 
used  to  study  the  possibility  of  using  activated 
sludge  instead  of  digested  sewage  sludge  as  the 
seed  material  in  the  upflow  anaerobic  sludge  blan- 
ket (UASB)  reactor.  The  batch  test  involved  a 
mixture  of  methyl-alcohol  and  sodium  acetate  used 
as  the  substrate  with  activated  sludge  as  seed  at 
about  35  C.  After  62  h  of  digestion,  methane  was 
produced.  This  proved  preliminarily  that  the  acti- 
vated sludge  might  be  used  as  seed  material.  For 
the  continuous  flow  test,  a  lab-UASB  reactor  of  29 
1  volume  at  about  34  C  was  studied  with  glucose  as 
substrate  and  activated  sludge  as  seed  material. 
Methane  production  was  68  percent.  During  the 
first  20  days  of  the  continuous  flow  test,  the  sludge 
was  largely  in  floc-form  and  the  settleability  of  the 
sludge  was  poor;  granular  sludge  was  predomi- 
nant, with  methanogenic  activity  in  the  sludge 
increasing  with  the  formation  of  the  granules  The 
characteristics  of  granulation  using  the  activated 
sludge  as  the  seed  were  similar  to  those  using  the 
digested  sludge.  Thus,  use  of  activated  sludge  as 
the  seed  material  is  technically  feasible.  (Fried- 
mann-PTT) 
W89-11134 


INFLUENCE    OF    SULFATE    ON    METHANE 
FERMENTATION  IN  A  DEFINED  MEDIUM. 

Shimizu  Construction  Co.   Ltd.,  Tokyo  (Japan). 


Inst,  of  Tech. 

K.  Minami,  Y.  Tanimoto,  M.  Tasaki,  S.  Ogawa, 

and  K.  Okamura. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  11/12,  p  451-453,  1988.  2  fig. 

Descriptors:  *Sulfates,  'Fermentation,  *Methane, 
•Wastewater  treatment,  *Sulfur  bacteria,  'Growth 
media,  *Culturing  techniques,  Anaerobic  condi- 
tions, Hydrogen  ion  concentration,  Bacteria,  Mi- 
croenvironment,  Sulfides,  Biochemistry,  Sub- 
strates, Comparison  studies. 

To  test  whether  methanol  can  support  the  growth 
of  dissimilar  sulfate-reducing  bacteria  with  the 
presence  of  sulfate,  the  influence  of  sulfate  on 
methane  fermentation  was  tested  using  continuous 
runs  of  a  bio-reactor  packed  with  pumice  stone  at 
53  C.  Five  grams  of  sulfate  were  added  to  the 
medium.  Results  suggested  that  suflate-reducing 
bacteria  might  be  growing  in  the  medium  when  the 
pH  is  controlled  between  7.0  and  7.5,  instead  of  the 
acidic  pHs  between  6.5  and  7.0.  Five  bio-reactors 
operated  by  feeding  media  containing  different  sul- 
fate concentrations  indicated  that  the  methane  fer- 
mentation was  not  actively  inhibited  with  sulfate 
even  at  10  g/1  of  medium.  To  examine  the  influ- 
ence on  the  sulfate  reduction  at  various  pHs,  five 
bio-reactors  were  operated  at  different  pHs,  and 
tests  were  run  using  a  feeding  medium  containing  1 
g/1  of  sulfate.  When  pHs  were  varied  more  than 
7.0,  the  proportions  of  sulfate  conversion  to  sulfide 
were  markedly  increased,  and  more  than  1  g/1  of 
sulfate  would  be  reduced  to  sulfide.  Finally,  an  in 
vitro  co-culture  experiment  was  conducting  using 
Methanosarcina  sp.  DSM  2906  as  a  typical  thermo- 
philic methanogene,  and  Desulfotomaculum  nigri- 
ficans  DSM  574  as  a  thermophilic  sulfate-reducing 
bacterium,  to  study  the  reason  for  sulfate  being 
reduced  to  sulfide  in  a  medium  containing  metha- 
nol and  sulfate.  Methanosarcina  sp.  grew  well  in 
medium  while  D.  nigrificans  did  not.  These  find- 
ings indicate  that  the  sulfate-reduction  reaction  by 
sulfate-reducing  bacteria  occurs  even  when  metha- 
nol-rich  wastewater  is  treated  by  methane  fermen- 
tation technology.  (Friedmann-PTT) 
W89-11135 


DISTRIBUTION,  CHARACTERIZATION  AND 
ACTIVITY  OF  MICROBIAL  BIOMASS  OF  AN 
AEROBIC  FIXED-BED  REACTOR. 

Compagnie  Generale  des   Eaux,   Paris  (France). 

Centre  de  Recherche. 

C.  Giuliano,  and  J.  C.  Joret. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  1 1/12,  p  455-457,  1988.  5  fig,  6  ref. 

Descriptors:  *Aerobic  bacteria,  'Species  composi- 
tion, 'Wastewater  treatment,  'Aerobic  treatment, 
•Microorganisms,  'Biological  wastewater  treat- 
ment, 'Growth  media,  Pilot  studies,  Pseudomonas, 
Biofilters,  Acinetobacter,  Aeromonas,  Flavobac- 
terium,  Biomass. 

The  microbial  ecosystem,  including  distribution, 
characterization  and  activity  of  a  natural  fixed 
microbial  biomass  was  studied  during  the  25-day 
colonization  step.  A  pilot  scale  reactor  was  de- 
signed, composed  of  four  serial  filters  simulating 
one  single  biofilter  unit,  fed  with  primary  settled 
urban  wastewaters  at  a  temperature  of  about  18  C. 
Analytical  techniques  used  during  the  colonization 
period  of  the  reactor  were  carried  out  for  amount 
of  biomass,  volatile  suspended  solids,  chemical 
oxygen  demand,  acridine  orange  direct  count,  and 
dehydrogenase  activity.  The  study  showed  that 
during  the  first  five  days  of  a  run,  microbial  coloni- 
zation of  the  filters  was  quite  fast,  corresponding  to 
2.5  times  10  to  the  10th  power  bacteria/100  grains. 
Bacterial  biomass  accumulation  seemed  to  stabilize 
after  20-25  d  of  the  run.  There  was  a  decreasing 
gradient  of  fixed  biomass  from  the  first  to  the 
fourth  column  of  the  reactor.  Most  of  the  species 
isolated  were  Acinetobacter,  Aeromonas,  Flavo- 
bacterium,  and  Pseudomonas.  From  the  fifth  day 
of  colonization,  pollution  removal  efficiency  of  the 
reactor  remained  quite  stable.  (Friedmann-PTT) 
W89-11136 


PHYSICO-CHEMICAL  PARAMETERS  DETER- 
MINING   THE    RELATIVE    BIODEGRADABI- 


LITY  OF  PARA-SUBSTITUTED  PHENOLS  BY 
BACTERIA  ISOLATED  FROM  ACTIVATED 
SLUDGE. 

National  Research  Inst,  for  Pollution  and  Re- 
sources, Yatabe  (Japan). 

Y.  Urushigawa,  S.  Masunaga,  and  Y.  Yonezawa. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.  11/12,  p  459-461,  1988.1  fig,  2  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Biodegrada- 
tion,  'Physicochemical  properties,  'Phenols,  'Bio- 
logical wastewater  treatment,  'Activated  sludge 
process.  Activated  sludge,  Bacteria,  Bacterial  anal- 
ysis, Growth  media,  Sludge,  Microbial  degrada- 
tion, Biodegradation. 

The  relationship  between  the  relative  biodegrada- 
bility  and  the  physico-chemcial  parameters  of 
mono-substituted  phenols  (ortho,  meta,  and  para- 
denvatives)  was  studied  using  isolated  strains  that 
degrade  phenols  via  the  ortho  or  meta-ring-fission 
pathway.  Biodegradation  rate  constants  of  phenol 
and  8  para-substituted  phenols  (methoxy,  acetyla- 
mino,  methyl,  cyano,  nitro,  fluoro,  chloro,  bromo) 
were  measured  with  two  strains  of  bacteria  and  the 
physico-chemical  parameters  determining  the  rela- 
tive biodegradability  were  examined  by  multiple 
regression  analysis.  One  strain  isolated  from  aniline 
acclimated  activated  sludge  was  a  gram-positive 
non-spore  forming  rod;  the  other  from  phenol  ac- 
climated activated  sludge  was  a  gram-negative  rod. 
Both  strains  degraded  phenol.  The  concentrations 
of  phenols  were  measured  by  gas  chromatography 
as  the  acetyl  derivatives.  Biodegradation  rate  con- 
stants were  calculated  from  the  initial  reduction 
rates  approximated  to  the  first  order  reaction.  Re- 
sults of  these  calculations  showed  that  the  biode- 
gradability of  mono-substituted  phenols  by  two 
bacterial  isolates  was  determined  by  electronic 
(field  and  induction  effect),  steric  (effect  of  the 
bulkiness  of  the  substituent),  and  hydrophobic  re- 
lated to  the  permeability  of  a  molecule  through  a 
cell  membrane  parameters  of  the  test  compounds, 
of  which  the  last  was  significant  in  the  gram- 
positive  strain.  (Friedmann-PTT) 
W89-11137 


BIODEGRADATION  OF  SYNTHETIC  ORGAN- 
IC CHEMICALS  IN  GAC  BEDS. 

Houston  Univ.,  TX.   Environmental  Engineering 

Program. 

G.  E.  Speitel,  L.  Chin-Jen,  and  M.  H.  Turakhia. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  11/12,  p  463-465,  1988.  2  fig. 

Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  'Adsorption,  'Chlorinated  hydrocarbons, 
•Biodegradation,  *Biological  wastewater  treat- 
ment, Contact  beds,  Substrates,  Microbial  degrada- 
tion, Microenvironment,  Phenols,  Wastewater 
treatment,  Organic  compounds,  Chemical  wastes, 
Sorption,  Adsorbents,  Gas  chromatography,  Bior- 
egeneration,  Diffusion,  Trace  levels,  Aerobic  con- 
ditions. 

Several  aspects  of  biodegradation  of  synthetic  or- 
ganic chemicals  (SOC),  including  paranitrophenol 
(PNP),  dichlorophenol  (DCP),  pentachlorophenol 
(PCP),  and  trichloroethylene  (TCE)  were  exam- 
ined in  chemical  systems  at  substrate  concentration 
of  1  to  20  micrograms/L.  The  research  mainly 
investigated  the  biodegradability  of  low  concentra- 
tions of  SOCs,  particularly  their  ability  to  act  as 
primary  substrates,  the  extent  of  and  controlling 
factors  in  the  biodegradation  of  sorbed  SOCs,  and 
the  influence  of  biodegradation  on  the  adsorption 
of  nonbiodegradable  SOCs.  Experiments  were 
conducted  in  laboratory  scale  granular  activated 
carbon  (GAC)  beds  and  were  initiated  with  the 
GAC  and  liquid  phases  in  equilibrium.  Substrate 
was  then  fed  to  the  columns  at  the  equilibrium 
concentrations.  The  liquid  phase  concentration  of 
the  SOC  was  measured  by  gas  chromatography. 
Significant  biodegradation  of  sorbed  PNP  com- 
menced after  about  5  days  of  operation.  Another 
experiment  consisting  of  three  columns  was  run 
with  PCP  and  a  mixture  of  DCP  and  PCP.  Biode- 
gradation of  sorbed  DCP  and  PCP  was  negligible 
over  the  80  days  of  operation.  This  was  in  sharp 
contrast  to  results  with  PNP,  in  which  20  percent 
bioregeneration  occurred  over  40  days.  The  negli- 
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gible  amount  of  bioregeneration  supports  the  idea 
that  the  removal  of  DCP  and  PCP  observed  in  the 
liquid  phase  resulted  from  biodegradation.  DCP 
and  PCP  were  more  strongly  sorbed  on  GAC  than 
PNP.  Diffusion  out  of  the  GAC  may  be  slower. 
Trace  concentrations  in  combination  with  the 
lower  biodegradability  of  DCP  and  PCP  may 
permit  only  a  small  amount  of  biodegradation. 
TCE  is  an  example  of  an  SOC  that  is  adsorbable 
and  nonbiodegradable  (at  least  under  normal  aero- 
bic conditions).  (Friedmann-PTT) 
W89-11138 

INFLUENCE  OF  POPULATION  DYNAMICS 
ON  THE  'STEADY  STATE'  BIODEGRADA- 
TION OF  2-CHLOROPHENOL  BY  A  MIXED 
MICROBIAL  COMMUNITY, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
J.  K.  Mackey,  and  C.  P.  L.  Grady. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  477-479,  1988.  1  fig,  2  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Population 
dynamics,  'Phenols,  'Microbial  degradation,  Cul- 
turing  techniques,  Growth  media,  Bacteria,  Bacte- 
rial analysis,  Antibiotics,  Biodegradation,  Sub- 
strates, Biomass,  Species  composition,  Biological 
wastewater  treatment. 

A  study  was  conducted  to  examine  the  factors 
influencing  variations  in  effluent  substrate  and  bio- 
mass concentrations  about  mean  values  character- 
izing pseudo-steady-state,  continuous  heterogene- 
ous culture  reactors.  A  10-L  chemostat  containing 
a  heterogeneous  microbial  community  of  sewage 
origin  was  sampled  over  a  10-d  period  using  a  3-hr 
interval.  The  chemostat  was  fed  65  mg/L  of  2- 
chlorophenol  (2-CP)  and  160  mg/L  of  L-lysine 
Prior  to  the  sampling  period,  over  60  bacterial 
colonies  were  isolated  using  spread  plates  and  the 
organisms  were  defined  in  terms  of  their  suscepti- 
bility/resistance to  19  antiobiotics.  From  these,  16 
organisms  were  enumerated  at  each  sampling  time 
using  spread  plates.  Results  showed  that  six  popu- 
lations were  predominant  in  the  community.  F- 
tests  on  the  community  enumerations  showed  that 
the  interactions  among  the  bacterial  populations 
and  their  substrates  in  this  chemostat  were  com- 
plex. Bacterial  population  dynamics  influenced  the 
steady  state  concentration  of  2-CP,  which  exhibit- 
ed cyclic  behavior.  It  is  significant  that  this  behav- 
ior occurred  frequently  near  the  steady-state 
growth  rate.  Seemingly  random  fluctuations  in  the 
numbers  of  the  bacterial  populations  were  found  to 
be  related  to  each  other;  thus,  the  apparent  ran- 
domness within  the  bacterial  community  had  some 
order  to  it.  (Friedmann-PTT) 
W89-11141 


FLOC-LOAD  AS  IT  RELATES  TO  ENZYMATIC 
TRANSFER  OF  SOLUBLE  SUBSTRATE  AND 
SLUDGE  BULKING  CONTROL. 

Transfield,  Inc.,  Irvine,  CA. 

M.  C.  Goronszy,  and  W.  W.  Eckenfelder. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  481-484,  1988.  7  fig,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Flocculation,  'Activated 
sludge,  'Enzymes,  'Activated  sludge  process, 
'Bulking  sludge,  Sludge,  Adenosine  triphosphate, 
Substrates,  Microbial  degradation,  Growth  media. 

Floc-load  and  enzymatic  transfer  of  soluble  sub- 
strate from  a  wastewater  into  microorganisms  in  an 
activated  sludge  floe  are  related.  In  the  absence  of 
other  metabolic  selectivity  pressures,  this  rapid 
sequestering  of  available  soluble  organics  is  re- 
quired for  the  avoidance  of  filamentous  sludge 
bulking  in  various  reactor  configurations.  The  spe- 
cific oxygen  utilization  rate  response  to  floc-load- 
ing  is  a  measure  of  the  magnitude  of  the  enzymatic 
transfer  capacity  of  a  biomass  and  can  be  used  to 
determine  its  maximum  sorptive  capacity.  During 
the  transfer  process,  the  biomass  adenosine  triphos- 
phate (ATP)  content  undergoes  a  rapid  depletion 
for  20-30  minutes  before  increasing  again.  Relevant 
parameters  associated  with  soluble  substrate  re- 
moval and  floc-forming  selectivity  mechanisms  are 
reviewed,    including    time/rate    relationships   be- 


tween floc-load  and  specific  oxygen  utilization  rate 
(SOUR),  floe  former  selectivity  and  cell  yield,  and 
colloidal  and  small  particulate  organics  removal 
and  relative  growth  of  floe  forming  microorga- 
nisms. (Friedmann-PTT) 
W89-11142 

GROWTH  OF  FILAMENTOUS  BACTERIA  IN 
THE  PRESENCE  OF  HEAVY  METALS. 

Pennsylvania  State  Univ.,  University  Park.  Pro- 
gram in  Ecology. 

K.  L.  Shuttleworth,  and  R.  F.  Unz. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  485-487,  1988.  2  fig,  1  tab,  3  ref. 
NSF  grant  ECE-8417663. 

Descriptors:  'Growth  media,  'Heavy  metals,  'Ac- 
tivated sludge  process,  'Wastewater  treatment, 
•Sewage  bacteria,  'Biological  wastewater  treat- 
ment, Copper,  Zinc,  Nickel,  Bacteria,  Inhibition, 
Zoogloea,  Calcium,  Toxicity,  Growth  chambers. 

The  effects  of  cooper,  zinc,  and  nickel  on  the 
growth  of  filamentous  bacteria  in   an   activated 
sludge  treatment  plant  were  investigated.  Bacteria 
used  for  the  study  included  Thiothrix  strain  Al, 
Eikelboom  type  02 IN  strain  B,  Eikelboom  type 
1701    strain   269,   and   the   floc-forming  bacteria, 
Zoogloea  ramigera  strain  106.  Experiments  were 
completed  in  triplicate  in  Erlenmeyer  flasks  with 
daily   monitoring   of  growth   after   metals   were 
added  to  the  media  aseptically.  Calcium  require- 
ments were  also  tested  in  separate  experiments 
with  these  strains.  Of  the  heavy  metals  evaluated, 
copper  was  found  to  be  the  most  inhibitory  to  all 
of  the  test  bacteria.  A  lag  of  4  to  15  d  beyond  the 
normal  lag  was  observed  when  Thiothrix  Al  was 
grown  in  the  presence  of  1  micromole  of  copper; 
growth  appeared  to  be  normal  after  the  initial  lag. 
Zinc  completely  inhibited  growth  at   50  micro- 
moles,  but  caused  no  visible  effect  at  10  micro- 
moles.  In  contrast,  10  micromoles  of  nickel  caused 
the  cells  of  Thiothrix  Al  to  become  swollen  and 
distorted.  Zinc  apparently  has  a  slight  stimulatory 
effect  on  type  1701  strain  269  at  concentrations  of 
5  and  10  micromoles;  however,   100  micromoles 
zinc  was  inhibitory.  In  contrast,  growth  of  strain 
269  was  inhibited  by  10  micromoles  nickel  and  no 
growth  was  observed  until  day  15  at  100  micro- 
moles nickel.  Overall,  all  strains  grew  best  at  the 
higher   calcium   concentrations   tested;   the   most 
toxic  heavy  metal  was  copper  and  the  least  was 
zinc.  (Friedmann-PTT) 
W89-11143 


ACTINOMYCETE  SCUM  PROBLEMS  IN  AUS- 
TRALIAN ACTIVATED  SLUDGE  PLANTS. 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Microbiology. 

L.  L.  Blackall,  A.  E.  Harbers,  P.  F.  Greenfield, 

and  A.  C.  Hayward. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  493-495,  1988.  3  ref. 

Descriptors:  'Wastewater  treatment,  'Actino- 
myces, 'Scum,  'Activated  sludge  process,  'Aus- 
tralia, Biomass,  Substrates,  Bacteria,  Foaming, 
Microorganisms,  Activated  sludge. 

The  formation  of  extensive,  biological  foams  or 
scums  on  the  liquid  surfaces  of  domestic  activated 
sludge   plants   in   Australia   was   investigated.    A 
survey  of  the  problem  in  Queensland  and  Australia 
was  carried  out;  the  dominant  organisms  in  the 
foam  were  isolated  and  identified;  their  physiology 
was  investigated  and  the  intrinsic  reasons  for  foam 
formation  were  explored  in  the  laboratory.  Foam- 
ing in  activated  sludge  plants  was  found  to  be  a 
significant  problem  in  Australia.  Greater  than  90 
percent  of  plants  in  Queensland  have  experienced 
biological  foaming  episodes,  while  in  38  percent  of 
the  plants,  the  problem  was  continuously  present. 
Nocardia  amarae  and  a  newly  described  actinomy- 
cete,  Nocardia  pinensis,  were  dominant  organisms 
isolated  from  the  foam.  Plants  that  contained  N. 
pinensis  in  the  scum  were  found  to  be  operated  at 
long   sludge   ages.   Although   technical   problems 
were   experienced   with   chemostat   methodology 
when  applied  to  N.  amarae,  a  limited  amount  of 
information  about  their  physiology  was  obtained. 
The  cells  of  N.  amarae  were  found  to  be  hydro- 
phobic and  a  surfactant(s)  was  produced  in  culture. 
These  are  properties  that  suggest  an  explanation 
for  the  mechanism  of  foam  formation  based  on 
adsorptive  bubble  separation  theory.  (Author's  ab- 
stract) 
W89-11145 


FIXED  BIOMASS  ACTIVITY  IN  AEROBIC  BI- 
OLOGICAL REACTORS  USED  FOR 
WASTEWATER  TREATMENT. 

Centre    des    Sciences    de    l'Environment,    Metz 

(France). 

J.  C.  Block,  N.  Nouvion,  J.  M.  Cahen,  Y.  Lesty, 

and  G.  M.  Faup. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  489-491,  1988.  1  tab,  3  ref.  French 

Ministry  of  the  Environment  grant  GRUTTEE- 

Environment  N83-274. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Aerobic  treatment,  'Bio- 
logical treatment,  'Filtration,  Oxygen  uptake, 
Microorganisms,  Biomass,  Enzymes,  Clogging, 
Head  loss. 

Experimental  runs  were  carried  out  on  an  upflow 
fixed-bed  reactor  to  determine  the  activity  of  the 
filter  washing  water  and  that  of  biomass  samples 
taken  from  the  reactor.  The  24-h  process  cycle  was 
determined  by  following  head  losses  used  as  an 
indicator  of  the  clogging  in  the  filter  and  of  the 
biomass  growth.  Due  to  a  protocol  of  dispersion  of 
the  biomass  into  the  filter,  two  fractions  defined  as 
fixed  and  shared  biomass  were  obtained.  Samples 
biomass  was  analyzed  for  volatile  matter,  deydro- 
genase  activity,  and  oxygen  uptake  rate.  The  spe- 
cific dehydrogenase  activities  or  the  specific 
oxygen  uptake  rates  of  the  dispersed  biomass  were 
found  to  be  always  greater  than  those  of  the  fixed 
biomass.  The  aggregation  of  the  biomass  into  the 
reactor  prevents  its  fullest  potential  use.  (Fried- 
mann-PTT) 
W89-11144 


OCCURRENCE  OF  FILAMENTOUS  BACTE- 
RIA IN  ACTIVATED  SLUDGE  (BULKING 
SLUDGE),  ISOLATION  AND  CHARACTERIZA- 
TION. 

Technische  Univ.  Berlin  (Germany,  F.R.).  Dept. 

of  Hygiene. 

M.  Ziegler,  M.  Lange,  P.  Kampfer,  D. 

Hoffmeister,  and  D.  Welti. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  497-499,  1988.  1  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Bulking  sludge,  'Fermentation,  Cultunng 
techniques,  Growth  media,  Substrates,  Bacteria, 
Bacterial  physiology,  Bacterial  analysis,  Thiothrix, 
Haliscomenobacter,  Sphoerotilus. 

Filamentous  bacteria  were  isolated  and  morpholo- 
gically and  cytologically  characterized  through 
cluster  analyses.  Results  of  the  analyses  showed  a 
good  agreement  between  physiological  and  mor- 
phological properties  of  the  groups  of  filamentous 
bacteria  studied,  including  Thiothrix  spp.  02 IN, 
Haliscomenobacter  spp.,  and  Sphoerotilus  natans. 
Based  on  the  results  of  shaken  cultures,  prelimi- 
nary batch  fermentations  were  carried  out  to  deter- 
mine the  growth  characteristics  of  filamentous  bac- 
teria. During  periods  of  high  fructose  concentra- 
tion, reserve  granules  (sudanophilic)  were  stored 
up.  These  granules  disappeared  when  the  fructose 
concentration  decreased.  It  was  found  that  for  type 
021N/Thiothrix  spp.  and  Haliscomenobacter  spp., 
calcium  was  necessary  for  growth,  as  is  known  for 
S.  natans.  The  growth  of  021N/Thiothrix  spp. 
isolates  was  inhibited  by  peptone  concentrations 
above  1.0  g/1.  This  inhibition  did  not  appear  with 
Bacto  peptone.  This  could  explain  why  filamen- 
tous bacteria  do  not  grow  in  'fat'  media.  (Fried- 
mann-PTT) 
W89-11146 


UNIFIED  THEORY  FOR  MICROBIAL 
GROWTH  CONTROLLED  BY  MULTIPLE 
LIMITING  SUBSTANCES, 

Nanyang  Technological  Inst.,  Singapore.  School 
of  Civil  and  Structural  Engineering. 
C.  Chung- Yuan. 


•I 

3, 

3 

t; 

a; 
'<; 

S 
5 

■: 


as 
•-: 

as 

3 


133 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


Water  Science  and  Technology  WSTED4,  Vol 
20,  No.  11/12,  p  513-515,  1988.  1  fig,  1  tab,  8  ref. 

Descriptors:  'Limnology,  'Wastewater  treatment, 
•Model  studies,  •Growth  kinetics,  •Microorga- 
nisms, 'Limiting  nutrients,  •Limiting  factors.  En- 
zymes, Growth  rates,  Toxicity,  Inhibition,  Risk 
assessment. 

In  general,  models  dealing  with  multiple  limiting 
substances  have  mainly  been  derived  from  three 
different  categories  of  studies,  multiple  toxicity, 
multiple  nutrient  limitation  and  inhibition  of 
enzyme  catalysis.  As  different  basic  mechanisms 
were  assumed  by  these  models,  a  simple  and 
unique  theory  that  handles  all  these  types  of  multi- 
ple-substance limited  growth  does  not  appear  to 
exist.  A  unified  theory,  based  on  a  probabilistic 
foundation  for  microbial  growth  is  presented, 
which  is  controlled  by  multiple  limiting  substances 
(including  both  nutrient  and  toxicant).  Most  of  the 
existing  kinetic  models  in  the  aforementioned  three 
areas  can  be  generated  using  one  theory.  The 
relative  growth  rate  is  the  actual  specific  growth 
rate  and  is  related  to  the  probability  of  response, 
considering  limiting  nutrient  alone  (or  non-re- 
sponse for  toxicant).  The  most  important  new  fea- 
ture of  the  theory  is  its  capacity  to  generate  numer- 
ous cases  characterized  by  the  interval  0  <  degree 
of  correlation  between  average  existing  nutrient 
concentration  and  average  toxicant  concentration 
<  1.  This  theory  has  broad  application,  e.g., 
wastewater  treatment,  eutrophication  studies,  and 
risk  assessment.  (Friedmann-PTT) 
W89-11150 


MICROBIOLOGY  ASSOCIATED  WITH  THE 
BIOLOGICAL  TREATMENT  OF  AIRCRAFT 
PAINT  STRIPPING  WASTEWATER. 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

M.  C.  Arquiaga,  and  L.  W.  Canter. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  11/12,  p  525-527,  1988.  1  tab,  2  ref. 

Descriptors:  •Microbiological  studies, 

•Wastewater  treatment,  'Microbial  degradation! 
•Bacteria,  •  Biological  treatment,  *Chemical 
wastes,  •Biological  wastewater  treatment,  Activat- 
ed sludge  process,  Aerobic  treatment,  Bioindica- 
tors,  Pseudomonas,  Substrates,  Growth  media, 
Microorganisms. 

A  study  was  conducted  to  improve  the  perform- 
ance of  biological  treatment  units  in  the  treatment 
of  wastewater  consisting  of  methylene  chloride, 
phenol,  and  such  compounds  as  paraffins,  cellulose 
derivatives,  petroleum  sulfonates  and  naphthalene, 
all  prevalent  in  U.S.  Navy  aircraft  paint  stripping 
wastewater.  The  biological  treatability  of  this 
wastewater  was  evaluated  with  engineering  meth- 
ods using  aerobic  suspended  growth  (activated 
sludge)  and  aerobic  attached  growth.  The  perform- 
ance of  both  processes  was  tested  using  bench- 
scale,  batch-flow  and  continuous-flow  experiments. 
Most  of  the  bacteria  used  for  the  study  were  gram 
negative  rods  and  coccibacilli  such  as  Pseudo- 
monas, Acinetobacter,  Paracoccus,  Moraxella,  and 
Klebsiella,  and  gram-positive  bacteria  such  as  Ba- 
cillus. The  ability  of  the  isolated  organisms  to 
tolerate  and  eventually  biodegrade  toxic  pain  strip- 
ping wastewater  was  evaluated  by  growing  the 
organisms  on  media  containing  toxic  wastes  in  the 
same  concentration  as  in  the  waste  from  which 
they  were  collected.  The  study  results  indicate  that 
the  Navy  paint  stripping  wastewater  is  able  to 
support  microbial  communities  as  large  as  those 
found  in  the  biological  treatment  of  domestic 
sewage.  Pseudomonas  and  Bacillus  could  be  used 
as  indicators  of  the  performance  of  treatment  sys- 
tems for  Navy  paint  stripping  wastewater  since 
they  are  suspect  of  playing  an  important  role  in 
initiating  the  biodegradation  process.  (Friedmann- 

W89-11153 


Kiel  Univ.  (Germany,  F.R.).  Abt.  Hygiene,  Sozial- 

hygiene  und  Gesundheitswesen. 

C.  Holler. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  1 1/12,  p  529-531,  1988.  2  tab,  8  ref. 

Descriptors:  *Campylobacter,  'Wastewater  treat- 
ment, •Municipal  wastewater,  *Bacterial  analysis, 
•Biological  wastewater  treatment,  *Sewage  bacte- 
ria. Water  temperature,  Temperature  effects,  Hy- 
drogen ion  concentration,  Coliforms,  Urban  areas, 
Seasonal  variation,  Baltic  Sea,  Meat  packing  indus- 
try, Bacteria,  Population  dynamics. 

A  one-year  study  as  undertaken  to  determine  con- 
centrations of  Campylobacters  in  sewage,  their  re- 
duction during  wastewater  treatment  processes 
and  seasonal  variations  or  other  influences  on  their 
presence.  The  samples  were  taken  in  three-weekly 
intervals  at  different  points  of  the  sewage  system 
or  wastewater  treatment  plant  of  a  large  town  on 
the  Baltic  Sea.  Water  temperature,  pH  and  number 
of  fecal  and  total  coliforms  were  determined  in  the 
samples  as  well  as  the  number  of  Campylobacter. 
Campylobacter  concentration  in  the  abattoir  efflu- 
ent ranged  between  7,000  and  4,900,000  cfu/100 
ml,  with  a  median  value  of  240,000  cfu/100  ml.  A 
mean  of  1,350  organisms  per  100  ml  were  found  in 
the  sewage  system.  The  subsequent  clarification 
process  reduced  organisms  by  99.5  percent.  Mean 
Campylobacter  counts  for  crude  sludge  were  1 10 
cfu/100  ml  and  930  cfu/100  ml.  Seasonal  variations 
were  little  and  water  temperature,  pH,  concentra- 
tions of  fecal  or  total  coliforms  had  no  influence  on 
Campylobacter  counts.  This  study  demonstrated 
that  sewage  from  urban  areas  can  be  heavily  con- 
taminated with  Campylobacter  sp.,  with  highest 
counts  found  in  the  abattoir  effluent.  Wastewater 
treatment  processes  can  reduce  these  counts  con- 
siderably. (Friedmann-PTT) 
W89-U154 


BEHAVIOR  OF  FACULTATIVE  PATHOGENIC 
BACTERIA  IN  WASTEWATER  TREATMENT 
PROCESSES, 

Kiel  Univ.  (Germany,  F.R.).  Abt.  Hygiene,  Sozial- 

hygiene  und  Gesundheitswesen. 

G.  G.  Gerhardt. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  11/12,  p  533-535,  1988.  2  tab,  4  ref. 

Descriptors:  'Wastewater  facilities,  'Animal 
wastes,  'Food-processing  wastes,  'Wastewater 
treatment,  'Bacterial  analysis,  'Pathogens,  'Coli- 
forms, 'Streptococcus,  Enteric  bacteria,  Biological 
wastewater  treatment,  Pollutant  identification, 
Path  of  pollutants. 

Two  sewage  treatment  plants  and  a  wastewater 
drain  were  investigated  in  one-year  studies  to  de- 
termine the  behavior  of  facultative  pathogenic  bac- 
teria such  as  fecal  streptococci  (enterococci,  EN) 
and  fecal  coliforms  (FC)  and  total  coliforms  (TC). 
Membrane  filtration,  incubation  on  agar,  colony 
counts  and  bacteria  identification  were  carried  out. 
Results  showed  that  fecal  coliforms  were  lowest  in 
count  among  the  bacteria,  and  the  enterococci 
ranged  between  fecal  and  total  coliforms  for  all 
steps  of  the  processes.  There  was  little  variation  in 
bacterial  number  between  the  treatment  plants. 
FC/EN  rations  decreased  continuously  along  the 
drain  with  increased  distance  from  an  animal 
slaughter  house.  It  is  concluded  that  an  FC/EN 
ration  below  1-2  is  normal  for  human  sewage 
water  while  high  ratios  result  from  the  inflow  of 
animal  waste.  (Friedmann-PTT) 
W89-11155 


VIRUS    REMOVAL    BY    DRINKING    WATER 
TREATMENT  PROCESSES. 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

For  primary  bibliographic  entry  see  Field  5F 

W89-11198 


Desalination  DSLNAH,  Vol.  71,  No.  2  p  83-95 
February  1989.  1 1  fig,  3  tab,  2  ref. 

Descriptors:  'Membrane  processes,  'Limnology 
•Wastewater  treatment,  »Polysulfone  membranes, 
•Dye  industry  wastes,  'Textile  mill  wastes,  Deco- 
loration, Water  treatment,  Dyes,  Hydraulic  perme- 
ability, Turbulent  flow,  Ultrafiltration. 

Two  types  of  polysulfone  (PS)  membrane  modules 
were  synthesized:  PS  and  PS-poly(methyl  methac- 
rylate)  (PMM).  The  transport  and  separation  of  PS 
membranes  depend  not  only  on  the  casting  param- 
eters, but  also  on  the  substrates  involved.  The 
membranes  cast  under  suitably  selected  conditions 
have  the  ability  to  yield  95-100%  elimination  of 
organic  dyes  of  a  molecular  weight  >700.  The 
tubular  (bar)  PS-PMM  module  is  found  to  be  best 
suited  for  treatment  of  dye-house  effluents.  The 
PS-PMM  modules  exhibit  an  excellent  hydraulic 
permeability  (above  1.0  cu  m/sq  m/d  MPa),  and  an 
efficient  separation  of  high  molecular  weight  or- 
ganic dyes  (above  90%),  provided  that  the  condi- 
tions of  fluid  flow  are  turbulent  in  nature.  Long- 
range  experiments  have  substantiated  the  utility  of 
PS-PMM  modules  as  applied  to  the  decolorization 
of  textile  wastewaters  by  ultrafiltration.  The  effi- 
ciency of  total  organic  C  removal  (50-63%) 
achieved  at  a  volume  flux  varying  from  0.35-0.95 
cu  m/sq  m/d  is  considered  satisfactory.   (Sand- 

W89- 11200 


EFFECT  OF  FLOW  CONDITIONS  ON  ULTRA- 
FILTRATION EFFICIENCY  OF  DYE  SOLU- 
TIONS AND  TEXTILE  EFFLUENTS. 

Wroclaw  Technical  Univ.  (Poland).  Inst,  of  Envi- 
ronment Protection  Engineering. 
K.  Majewska-Nowak,  T.  Winnicki,  and  J. 
Wisniewski. 

Desalination  DSLNAH,  Vol.  71,  No.  2,  p  127-135 
February  1989.  9  fig,  3  tab,  10  ref. 

Descriptors:  *Limnology,  'Membrane  processes, 
•Wastewater  treatment,  'Textile  mill  wastes,  •Ul- 
trafiltration, Polysulfone  membranes,  Dyes,  Dye 
industry  wastes,  Retention  capacity. 

An  ultrafiltration  system  with  a  tubular  membrane 
module  was  used  in  an  experimental  study  on  the 
efficiency  of  organic  dye  removal  from  aqueous 
solutions  and  actual  textile  effluents.  The  module 
consisted  of  a  polysulfone  membrane  which  had 
been  cast  on  the  surface  of  a  porous  poly(methyl 
methacrylate)  bar.  At  an  optimum  velocity  of  feed 
flow  (0.76  m/s),  the  retention  coefficient  for  organ- 
ic dyes  of  molecular  weight  >780  exceeds  97%.  A 
200-h  ultrafiltration  of  the  textile  effluent  yielded 
removal  efficiencies  of  75-85%  and  50-60%  for 
chemical  oxygen  demand  and  total  organic  carbon 
respectively.  Volume  flux  varied  from  0.8  to  1.0  cu 
m/sq  m/d.  (Author's  abstract) 
W89- 11202 


LONG-TERM  STUDY  OF  OCCURRENCE,  DIS- 
TRIBUTION AND  REDUCTION  OF  CAMPY- 
LOBACTER SP.  IN  THE  SEWAGE  SYSTEM 
AND  WASTEWATER  TREATMENT  PLANT  OF 
A  BIG  TOWN. 


SYNTHESIS    AND    PROPERTIES    OF   POLY- 
SULFONE MEMBRANES. 

Wroclaw  Technical  Univ.  (Poland).  Inst,  of  Envi- 
ronment Protection  Engineering. 
K.  Majewska-Nowak. 


TREATMENT  OF  PETROCHEMICAL 

WASTEWATERS-THE  STATE  OF  THE  ART. 

Vanderbilt  Univ.,  Nashville,  TN. 

W.  W.  Eckenfelder. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  10,  p  1-12,  1988.  8  fig,  7  tab,  4  ref. 

Descriptors:  *Oil  wastes,  'Chemical  wastewater, 
•Wastewater  treatment,  •  Biological  treatment, 
•Oxidation,  'Activated  carbon,  Reviews,  Sorption, 
Biodegradation,  Activated  sludge  process,  Toxici- 
ty, Filtration,  Chemical  reduction,  Benzenes,  Or- 
ganic compounds. 

Petrochemical  wastewaters  contain  a  wide  range 
of  organics.  Depending  on  the  production  process- 
es, the  organic  concentration  may  range  from  sev- 
eral hundred  mg/1  to  several  thousand  mg/1.  It  is 
also  characteristic  of  petrochemical  wastewater 
that  a  significant  part  of  the  organic  content  is 
nonbiodegradable  in  conventional  biological 
wastewater  treatment  processes.  This  phenomenon 
is  now  becoming  significant  in  view  of  changing 
regulations  for  discharge  of  effluent  to  receiving 
waters.  In  the  United  States,  with  the  exception  of 
some  water  quality  limiting  cases,  effluent  limita- 
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tions  relate  to  biological  oxygen  demand  (BOD) 
and  suspended  solids.  These  requirements  could 
readily  be  met  with  a  conventional  process  se- 
quence of  equalization,  neutralization,  oil  separa- 
tion, and  biological  treatment.  While  both  the  de- 
gradable  and  the  non-degradable  organics  may  be 
toxic,  only  the  biodegradable  are  removed  through 
conventional  biological  treatment.  Technologies 
discussed  include  source  treatment,  biological 
treatment  (including  sorption,  stripping,  and  biode- 
gradation),  carbon  adsorption,  and  chemical  oxida- 
tion). (Doria-PTT) 
W89-11218 


process.  The  results  up  to  now  indicate  that  it 
improves  the  process,  probably  by  reducing  the 
inhibitory  action  of  the  phenols  at  the  steady  state 
influent  concentrations.  Powdered  activated 
carbon  combined  in  the  activated  sludge  cannot  be 
a  solution  for  the  sudden  high  volume  discharges 
of  concentrated  phenols.  This  problem  can  be 
solved  only  through  interception,  storage,  and  reg- 
ulated gradual  discharge.  (Doria-PTT) 
W89- 11220 


WASTE  WATER  TREATMENT  AT  THE 
WACKER  CHEMIE  CHEMICAL-PETRO- 
CHEMICAL PLANT,  BURGHAUSEN,  F.R.G. 

Bayerische  Landesanstalt  fuer  Wasserforschung, 
Munich  (Germany,  F.R.). 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.   10,  p   13-19,    1988.   2  fig,   2  tab,   2  ref. 

Descriptors:  *Wastewater  treatment,  'Wacker- 
Chemie  Plant,  *Chemical  wastewater,  Biological 
wastewater  treatment,  Inorganic  compounds,  Or- 
ganic compounds,  Wastewater  composition,  Bio- 
logical oxygen  demand,  Chemical  oxygen  demand, 
Activated  sludge,  Aerated  lagoons,  Mercury, 
Heavy  metals. 

Wastewater  treatment  in  larger  chemical  and  pe- 
trochemical plants  affords  the  application  of  all 
available  technologies  for  pollution  abatement. 
Elimination  of  conventional  and  priority  pollutants 
down  to  low  concentrations  in  the  effluent  is  nec- 
essary in  the  F.G.R.  for  the  protection  of  surface 
waters.  Special  care  is  directed  at  chlorinated  hy- 
drocarbons. The  Wacker-Chemie  plant  at  Burgh- 
ausen,  which  produces  especially  chlorinated  and 
organic  silicon  compounds,  uses  a  great  number  of 
in-plant  measures,  pretreatment  steps,  and,  finally, 
a  two-stage  biological  purification  to  attain  a  high 
effluent  quality.  Important  in-plant  measures  com- 
prise the  perchlorination  of  all  significant  chloro- 
hydrocarbon  residues  and  the  conversion  to  te- 
trachloroethylene  and  the  reclamation  of  hydrogen 
chloride  in  the  production  of  vinylchlonde. 
Wastewaters  from  the  manufacture  of  chlorinated 
hydrocarbons  are  pretreated  by  stream  stripping  or 
adsorbtion  to  macromolecular  resins.  Final  treat- 
ment is  effected  by  purification  in  a  high  rate 
activated  sludge  plant  followed  by  an  aerated 
lagoon.  (Author's  abstract) 
W89-11219 

DISTURBANCES  AND  INHIBITION  IN  BIO- 
LOGICAL TREATMENT  OF  WASTEWATER 
FROM  AN  INTEGRATED  REFINERY. 

Centre  for  Research  in  Environmental  and  Water 

Resources  Engineering,  Haifa  (Israel). 

N.  Galil,  M.  Rebhun,  and  Y.  Brayer. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.   10,  p  21-29,   1988.  8  fig,  4  tab,   14  ref. 

Descriptors:  *Oil  wastes,  *Wastewater  treatment, 
•Biological  wastewater  treatment,  *  Industrial 
wastes,  inhibition,  Pilot  plants,  Flocculation,  Flo- 
tation, Planning,  Suspended  solids,  Phenols,  Hy- 
drocarbons, Biological  oxygen  demand,  Chemical 
oxygen  demand,  Wastewater  disposal,  Activated 
carbon,  Activated  sludge. 

Biological  treatment  of  wastewater  from  an  inte- 
grated oil  refinery,  containing  hazardous  contami- 
nants, was  studied  in  an  on  site  pilot  plant.  The 
wastewater  is  pretreated  by  gravity  separation, 
flocculation,  and  dissolved  air  flotation.  Biotreat- 
ment  of  such  wastewater  poses  several  problems 
which  have  to  be  considered  in  planning,  design, 
and  operation  of  the  treatment  system.  The  process 
rate  is  relatively  slow,  due  to  the  inhibitory  effects. 
The  mixed  liquor  volatile  suspended  solids 
(MLVSS)  could  not  be  maintained  at  concentra- 
tions higher  than  2000  mg/1.  Sudden  discharges  of 
concentrated  phenolic  wastes  disrupted  the  process 
first  by  impairing  bioflocculation,  followed  by 
complete  inhibition  of  the  biological  process.  Fur- 
ther improvement  in  performance  of  the  biological 
treatment  is  now  being  studied  using  powdered 
activated  carbon  (PAC)  in  the  activated  sludge 


IN-SITU  ADAPTATION  OF  ACTIVATED 
SLUDGE  BY  SHOCK  LOADING  TO  ENHANCE 
TREATMENT  OF  HIGH  AMMONIA  CON- 
TENT PETROCHEMICAL  WASTEWATER. 

Shuaiba  Area  Authority,  Safat  (Kuwait). 

E.  A.  Alkhatib,  and  L.  T.  Thiem. 

Water  and  Science  Technology  WSTED4,  Vol. 

20,  No.   10,  p  31-44,  1988.   13  fig,  5  tab,   15  ref. 

Descriptors:  *Activated  sludge,  *Adaptation, 
♦Ammonia,  *Chemical  wastewater,  *Oil  wastes, 
•Wastewater  treatment,  *Shock  loads,  Oxidation, 
Dissolved  oxygen,  Hydrogen  ion  concentration, 
Temperature,  Pilot  plants,  Sulfides,  Biological 
oxygen  demand,  Chemical  oxygen  demand,  Nitrifi- 
cation. 

A  unique  method  was  developed  to  reduce  high 
levels  of  ammonia  in  petrochemical  wastewater  by 
using  a  modified  activated  sludge  process  including 
both  carbonaceous  and  nitrogenous  oxidation.  A 
pilot  plant  designed  to  control  and  measure  dis- 
solved oxygen,  pH,  temperature,  and  sludge  age 
was  constructed  for  this  study.  Petrochemical 
wastewater  which  was  augmented  by  additions  of 
ammonia  to  produce  concentrations  up  to  390  mg/ 
L  was  used  as  the  influent  waste  to  the  pilot  plant. 
The  activated  sludge  biomass  was  adapted  to  the 
influent  within  the  reactor  by  using  a  step-function 
shock  loading  procedure.  After  adaptation,  the 
pilot  plant  was  operated  in  the  zero  sludge  wasting 
mode  which  resulted  in  a  low  excess  sludge  pro- 
duction rate  and  the  prevention  of  nitrifier  wash- 
out. After  the  biomass  became  adapted  to  the 
influent  conditions,  high  percentage  removals  of 
ammonia,  chemical  oxygen  demand,  biological 
oxygen  demand,  and  sulfide  were  measured.  (Au- 
thor's abstract) 
W89-11221 


ACTIVATED  SLUDGE  TREATMENT  OF 
WASTEWATER  FROM  A  NYLON  6  MANU- 
FACTURING PLANT. 

Unitika  Ltd.,  Uji  (Japan). 

M.  Kageyama,  and  K.  Tomita. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.    10,  p  49-55,   1988.  4  fig,  2  tab,  7  ref. 

Descriptors:  *Wastewater  treatment,  *Activated 
sludge,  *Chemical  wastewater,  'Polymers,  •Accli- 
matization, Industrial  plants,  Textiles,  Bacteria,  Ba- 
cillus, Achromobacter,  Nylon,  Biological  oxygen 
demand,  Growth,  Isolation. 

The  activated  sludge  treatment  of  wastewater  con- 
taining epsilon-caprolactam  from  a  Nylon  6  manu- 
facturing plant  was  investigated  by  basic  studies 
and  operation  of  a  full-scale  treatment  plant.  Acti- 
vated sludges  were  obtained  from  several  munici- 
pal and  industrial  wastewater  sources,  or  were 
prepared  by  mixing  epsilon-caprolactam-utilizing 
bacteria  (Bacillus  sp.  and  Achromobacter  sp.)  with 
a  municipal  activated  sludge.  However,  bulking 
phenomena  were  soon  observed  in  the  acclimatiza- 
tion of  ordinary  activated  sludges,  even  when 
started  from  a  very  low  concentration  of  epsilon- 
caprolactam.  On  the  other  hand,  the  activated 
sludge  synthesized  from  epsilon-caprolactam-utiliz- 
ing bacteria  showed  better  results  as  regards  sludge 
volume  index  (SVI),  biological  oxygen  demand 
(BOD)  removal,  and  transparency  of  treated 
water.  Wastewater  from  the  Nylon  6  manufactur- 
ing plant,  which  contained  epsilon-caprolactam, 
was  treated  by  this  synthesized  activated  sludge  in 
a  bench-scale  apparatus  consisting  of  a  4  cu  m 
aeration  basin  and  a  1.4  cu  m  sedimentation  basin. 
The  optimum  BOD  demand  loading  was  estimated 
to  be  0.35  to  0.40  kg  BOD/kg  MLSS/day  for  this 
wastewater.  Production  of  excess  activated  sludge 
was  10%  of  the  BOD  loaded.  A  wastewater  treat- 
ment facility  constructed  in  1974,  based  on  this 
preliminary  experiment,  operates  successfully,  pro- 
ducing treated  water  with  a  BOD  below  10  mg/1. 
(Author's  abstract) 
W89- 11223 


EFFECT  OF  PETROCHEMICAL  ACTIVATED 
SLUDGE  ON  SOIL  PROPERTIES. 

Universidade  Federal  do  Rio  Grande  do  Sul,  Porto 

Alegre  (Brazil). 

For  primary  bibliographic  entry  see  Field  5E. 
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HOMOGENEOUS  CATALYTIC  OXIDATION 
OF  AQUEOUS  SULFUR(IV)  BY  TRANSITION 
METAL  IONS,  PART  III:  EFFECT  OF 
IRON(III),  COPPER(II)  AND  MANGANESEdD 
AND  SYNERGISTIC  CATALYSIS. 
Kuwait  Univ.,  Safat.  Dept.  of  Chemical  Engineer- 
ing. 

M.  Reda. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  10,  p  45-47,  1988.  2  fig,  6  ref. 

Descriptors:  *Acid  rain,  •Air  pollution  control, 
•Catalysts,  *Oxidation,  'Sulfur,  *Iron,  'Copper, 
•Manganese,  Sulfur  dioxide,  Sulfites,  Sulfuric  acid, 
Cations. 

Knowledge  of  the  reactions  of  aqueous  sulfur(IV) 
species  is  very  important  in  understanding  the 
process  of  sulfuric  acid  formation  in  the  atmos- 
phere and  for  flue  gas  desulfurization.  Sulfur(IV) 
auto-oxidation  by  dissolved  oxygen  proceeds  very 
slowly  in  pure  water,  but  trace  quantities  of  transi- 
tion metal  ions  such  as  Fe(III),  Mn(II),  and  Cu(II) 
are  capable  of  enhancing  the  auto-oxidation  rate. 
The  general  effects  of  Fe(III),  Cu(II),  and  Mn(II) 
on  the  homogeneous  catalytic  auto-oxidation  of 
aqueous  sulfur(IV)  were  investigated.  Copper  ions 
appear  to  have  only  a  slight  effect  on  the  amount 
of  sulfate  produced  compared  with  double  distilled 
water.  Fe(III)  and  Mn(II)  are  effective  catalysts 
for  the  auto-oxidation  of  aqueous  sulfur(IV).  There 
appears  to  be  a  synergistic  effect  between  Fe(III) 
+  Mn(II)  and  Fe(III)  +  Cu(II),  and  the  oxidation 
rate  is  constant  over  a  range  of  two  orders  of 
magnitude  of  transition  metal  ion  concentration. 
There  appears  to  be  no  synergistic  effect  between 
Mn(II)  and  Cu(II).  (Doria-PTT) 
W89- 11222 


UNEXPECTED  ODOUR  PROBLEM  IN  THE 
BIOLOGICAL  TREATMENT  OF  CHEMICAL 
WASTEWATER, 

DSM  Linburg  B.V.,  Geleen  (Netherlands). 

F.  Dijkstra,  M.  Plum,  and  A.  Geerdes. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.    10,  p  83-90,    1988.   2  fig,  6  tab,  4  ref. 

Descriptors:  *Odors,  'Biological  treatment, 
•Chemical  wastewater,  'Wastewater  treatment, 
•Tellurium,  The  Netherlands,  Nitrification,  Nitro- 
gen, Denitrification,  Catalysts,  Odor  control,  Bio- 
logical oxygen  demand,  Chemical  oxygen  demand, 
Wastewater  composition,  Settling  tanks. 

DSM,  a  large  chemical  company  in  The  Nether- 
lands, operated  a  plant  for  the  biological  treatment 
of  the  wastewater  of  about  35  production  plants 
(organic  and  inorganic  chemicals).  A  special  fea- 
ture of  this  biotreatment  plant  is  complete  nitrifica- 
tion of  Kjeldahl-nitrogen,  in  combination  with  den- 
itrification. Experiences  with  this  installation  are 
reported.  A  serious  odor  problem  has  arisen  due  to 
the  presence  of  traces  of  a  tellurium-containing 
catalyst  from  one  of  the  plants.  An  organic  telluri- 
um compound  with  a  very  low  odor  threshold  is 
produced  in  the  wastewater  treatment  plant, 
mainly  under  anoxic,  denitrifying  conditions.  One 
of  the  three  lanes  of  the  wastewater  treatment 
plant  was  modified  and  is  now  temporarily  operat- 
ing without  a  denitrification  step.  A  separate  sewer 
line  was  constructed  to  feed  the  wastewater  of  the 
tellurium-discharging  plant  separately  to  this  modi- 
fied lane.  The  other  two  lanes  operate  in  the 
normal  way  and  treat  only  wastewater  without 
tellurium.  (Doria-PTT) 
W89-11227 
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less   than    150   mg/L   chemical   oxygen   demand 

(Dona-PTT) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 

ANALYSIS   OF  THE  COPESUL   WATER-OIL 
SEPARATION  SYSTEM. 

Companhia  Petroquimica  do  Sul,  Triunfo  (Brazil) 
A.  A.  Leitao,  and  C.  M.  P.  Rangel. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.   10,  p  91-100,   1988.  4  fig,   1   tab,   11   ref. 

Descriptors:  'COPESUL,  'Separation  techniques, 
Oil  wastes,  'Wastewater  treatment,  Oily  water, 
Standards,  Maintenance,  Corrosion. 

The  design  and  operation  of  the  water-oil  separa- 
tion system  at  COPESUL  (Companhia  Petroqui- 
mica do  Sul)  are  discussed,  and  possible  changes  to 
be  implemented  to  keep  the  oil  and  grease  content 
of  the  effluent  within  the  limits  acceptable  for  its 
admission  to  SITEL  (the  integrated  system  of 
liquid  effluent  treatment  of  the  South  Petrochemi- 
cal Complex)  are  considered.  Since  the  start  of 
operation,  the  system  chosen,  which  includes  a 
pre-separator  and  tiltable  plate  interceptor  (TPI) 
water-oil  separator,  has  experienced  problems.  The 
effluent  generated  has  frequently  had  an  oil  and 
grease  content  above  the  limit  set  for  acceptance 
by  SITEL.  The  situation  was  investigated,  and  it 
was  found  that  the  problem  was  due  to  the  follow- 
ing: operational  conditions  were  different  to  the 
design  conditions;  oil  with  a  density  higher  than 
water  was  present;  there  were  deficiencies  in  the 
maintenance  and  cleaning  systems.  Various  options 
were  studied  to  eliminate  these  problems,  and  pri- 
ority was  given  to  increasing  the  capacity  of  the 
separation  system,  segregating  the  oil  with  a  densi- 
ty higher  than  water  at  its  source,  and  increasing 
the  frequency  of  system  maintenance.  It  was 
thought  that  these  measures  would  result  in  an 
effluent  oil  and  grease  content  less  than  100  mg/L, 
and  that  the  separation  system  would  operate  with 
greater  flexibility.  (Author's  abstract) 
W89- 11228 


USE  OF  TOXICITY  TESTS  FOR  ASSESSING 
THE  EFFLUENT  OF  THE  SOUTH  PETRO- 
CHEMICAL COMPLEX  TREATMENT 
SYSTEM. 

SITEL,  Triunfo  (Brazil). 

For  primary  bibliographic  entry  see  Field  5A 
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ACTIVATED    CARBON    AS    AN    ADVANCED 

T^^?IENT  FOR  PETROCHEMICAL 
WASTEWATERS. 

Guarino  (Carmen  F.)  Engineers  Ltd.,  Philadelphia, 

PA. 

C.  F.  Guarino,  B.  P.  Da-Rin,  A.  Gazen,  and  E.  P 

Goettems. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  10,  p  115-130,  1988.  23  fig,  9  tab, '2  ref' 

Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  'Advanced  wastewater  treatment,  'Chem- 
ical wastewater,  Pilot  plants,  Chemical  oxygen 
demand,  Color,  Organic  compounds,  Colloids, 
Carbon,  Benzenes,  Chromium,  Nickel,  Mercury, 
Zinc,  Phenols,  Heavy  metals,  Cyanide,  Brazil. 

Two  pilot  plants  using  powdered  activated  carbon 
(PAC)  and  granular  activated  carbon  (GAC),  re- 
spectively, were  operated  for  a  period  of  15  weeks 
fed  with  the  effluent  of  a  petrochemical 
wastewater  treatment  plant  in  Brazil.  The  study 
was  made  using  all  available  Brazilian  carbons  at 
the  time.  Isotherm  tests  and  other  carbon  proper- 
ties were  used  to  select  the  carbons  for  GAC  and 
PAC  plants.  At  all  times,  the  GAC  pilot  plant 
using  carbon  GM  produced  a  colorless  effluent 
from  the  amber-colored  influent.  At  the  same  time, 
the  PAC  system,  with  a  carbon  dosage  of  100  mg/ 
1,  was  not  capable  of  removing  the  color.  One 
sample  of  carbon  was  regenerated  to  study  its 
performance  after  regeneration.  Data  suggest  that 
the  adsorptive  properties  of  the  virgin  and  regener- 
ated carbon  may  differ  by  as  much  as  12%  Tests 
indicated  that  the  GAC  system  is  capable  of  reduc- 
ing organic  priority  pollutants  to  below  detectable 
limits.  Metal  concentrations  in  the  GAC  effluent 
were  at  or  below  the  proposed  effluent  standards. 
It  is  concluded  that  granular  activated  carbon  is  a 
sound  advanced  treatment  process  for  petrochemi- 
cal wastes  to  reduce  organic  priority  pollutants  to 
below  detectable  limits,  producing  an  effluent  with 


TREATMENT   OF    PETROLEUM    REFINERY 
EFFLUENTS  IN  A  FIXED-FILM  REACTOR 

Kuwait  Univ.,  Safat.  Coll.  of  Engineering  and  Pe- 
troleum. 

M.  F.  Hamoda,  and  A.  A.  Al-Haddad. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.   10,  p  131-140,  1988.  6  fig,  2  tab,  10  ref 
Kuwait  Environmental  Protection  Council  Grant 
EPC.002. 

Descriptors:  'Oil  wastes,  'Biofilms,  'Industrial 
wastes,  'Wastewater  treatment,  Biological 
wastewater  treatment,  Chemical  treatment,  Aer- 
ation, Organic  loading,  Chemical  oxygen  demand 
Oxygen  transfer,  Alum,  Sulfides,  Ammonia,  Oil. 

A  four-stage  fixed-film  reactor  with  0.5  cu  m/d 
capacity  and  surface  area-to-volume  ratio  of  72 
was  developed  in  which  stationary  submerged  bio- 
films are  attached  to  ceramic  tiles  and  kept  under 
diffused  aeration.  Reactor  operation  with  a  syn- 
thetic toxic  waste  and  a  petroleum  refinery  effluent 
was  satisfactory.  Organic  loading  was  found  to  be 
a  better  operational  or  design  parameter.  An  or- 
ganic loading  of  42  g  COD/sq  m/d  or  less  is 
recommended  to  ensure  good  quality  effluent.  The 
reactor  coped  with  organic  and  hydraulic  over- 
loads because  of  the  good  oxygen  transfer  capacity 
and  the  considerable  quantity  of  attached  biomass 
attained  in  the  reactor.  The  majority  of  COD 
removal  occurred  in  the  first  stage  which  retained 
the  greatest  quantity  of  attached  biomass.  Staging 
of  the  reactor  is  effective  in  damping  excessive 
loadings.  Biological  treatment  of  the  refinery  waste 
removed  up  to  80%  of  COD  and  produced  a  good 
quality  effluent  but  polishing  of  reactor  effluent 
using  alum  treatment  improved  effluent  quality  for 
potential  reuse.  (Author's  abstract) 
W89- 11232 


?JT?Ji  A    SUCCESSFUL    PETROCHEMICAL 
WASTEWATER  TREATMENT  SYSTEM 

CORSAN-SITEL,  Triunfo  (Brazil). 

E.  M.  P.  Goettems,  Z.  Simon,  M.  L.  Baldasso,  and 

E.  S.  Ferreira. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  10,  p  141-162,  1988.  7  fig,  7  tab,  29  ref. 

Descriptors:  'Oil  wastes,  'SITEL,  'Chemical 
wastewater,  'Wastewater  treatment,  'Monitoring 
Activated  sludge  process,  Tertiary  wastewater 
treatment,  Bioassay,  Groundwater,  Water  quality, 
Land  disposal,  Wastewater  disposal,  Sodium' 
Chlorides,  Sulfates,  Dissolved  solids,  Cost-benefit 
analysis,  Toxicity,  Fish,  Costs,  Operating  costs, 
Economic  aspects,  Brazil. 

SITEL,  Integrated  Wastewater  Treatment  System 
of  South  Petrochemical  Complex,  has  been  proc- 
essing liquid  wastes  from  this  industrial  area  since 
November  1982.  The  Complex  consists  of  an  ole- 
fine  plant  and  some  second-generation  plants  that 
produce  mainly  thermoplastic  resins.  In  this  paper, 
a  comprehensive  appraisal  is  presented  of  the  oper- 
ation of  SITEL  during  the  years  1985-1986.  Data 
on  the  raw  effluents  produced  by  the  individual 
contributors  are  presented,  together  with  informa- 
tion on  removal  efficiencies  of  all  parameters  moni- 
tored throughout  the  different  units  and  phases  of 
treatment.  A  comparison  between  design  charac- 
teristics and  actual  operational  data  of  the  system  is 
also  provided.  Results  of  bioassays  and  ecological 
monitoring  show  that  the  tertiary  treatment  phase 
reduces  sublethal  effects  that  are  not  detected  by 
conventional  physicochemical  analyses.  Priority 
pollutants  are  reduced  by  secondary  (activated 
sludge)  treatment.  Groundwater  and  surface  water 
quality  are  not  altered  by  the  effluent  except  for 
parameters  associated  with  dissolved  ions  that  are 
mobile  in  soil.  It  is  concluded  that  the  plant  has 
been  operating  successfully  with  a  high  benefit- 
cost  relationship.  (Author's  abstract) 
W89-11233 


California  State  Water  Resources  Control  Board 

Sacramento. 

T.  Asano,  R.  Mujeriego,  and  J.  D.  Parker. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.   10,  p  163-174,   1988.  3  fig,   1  tab,  *5  ref 

Descriptors:  'Cooling  towers,  'Municipal 
wastewater,  'Water  reuse,  'Reclaimed  water,  Per- 
formance evaluation,  Public  policy,  Costs,  Cooling 
water,  Lime,  Clarification,  Chemical  treatment, 
Alum,  Precipitation,  Ion  exchange. 

Evaluation  of  industrial  cooling  systems  using  re- 
claimed municipal  wastewater  was  made.  For  an 
industry,  three  major  conditions  which  can  dictate 
considerations  of  water  reuse  for  industrial  cooling 
systems  are:  (1)  scarcity  of  freshwater  supplies,  (2) 
public  policy  which  encourages  wastewater  reuse 
and  (3)  lower  costs  than  those  incurred  with  fresh- 
water supplies.  Several  external  treatment  alterna- 
tives are  available  for  the  recirculating,  evapora- 
tive cooling  tower  operation  using  reclaimed  mu- 
nicipal wastewater  (lime  clarification,  alum  pre- 
cipitation, and/or  ion  exchange).  Internal  chemical 
treatment  of  cooling  tower  makeup  water  is  a 
component  common  to  both  freshwater  and  re- 
claimed water  supplies.  In  spite  of  the  higher  costs 
of  industrial  cooling  systems  using  reclaimed  mu- 
nicipal wastewater,  several  conditions  encouraging 
adaptation  of  wastewater  reuse  systems  for  cooling 
were  identified  and  discussed.  (Author's  abstract) 


RECOVERY  AND  RECYCLING  OF  LIQUID 
EFFLUENT  AT  GNFC-A  STEP  TOWARDS 
ZERO  EFFLUENT. 

Gujarat    Narmada    Valley    Fertilizers    Co.    Ltd 

Broach  (India). 

For  primary  bibliographic  entry   see  Field   5G 
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EVALUATION  OF  INDUSTRIAL  COOLING 
SYSTEMS  USING  RECLAIMED  MUNICIPAL 
WASTEWATER. 


EXPERIENCE  OF  16  YEARS'  OPERATION 
AND  MAINTENANCE  OF  THE  FUKASHIBA 
INDUSTRIAL  WASTEWATER  TREATMENT 
PLANT  OF  THE  KASHIMA  PETROCHEMI- 
CAL COMPLEX-I.  OPERATION  AND  MAIN- 
TENANCE. 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 
Sanitary  Engineering. 

Y.  Okawa,  S.  Shinozuka,  R.  Ota,  and  S.  Matsui. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.   10,  p  193-200,   1988.  2  fig,  2  tab,  2  ref. 

Descriptors:  'Oil  wastes,  'Wastewater  treatment, 
•Japan,  'Wastewater  facilities,  'Industrial  plants, 
'Maintenance,  'Operating  policies,  Nitrification, 
Municipal  wastewater,  Chemical  industry,  Food 
processing  industry,  Oil  industry,  Electric  power 
industry,  Standards,  Water  quality  standards,  Acti- 
vated sludge  process,  Dissolved  oxygen,  Retention 
time,  Ammonia,  Alkalinity,  Chemical  oxygen 
demand. 

The  Kashima  petrochemical  complex  and  the  Fu- 
kashiba  industrial  wastewater  treatment  plant  are 
described.  The  complex  consists  of  19  core  facto- 
ries (petroleum,  petrochemicals,  and  thermal 
power  generation)  and  39  other  factories  (includ- 
ing organic  chemicals,  foods,  metals,  machinery, 
etc.).  The  total  amount  of  industrial  wastewater 
produced  is  59,800  cu  m/day.  The  treatment  plant 
also  accepts  municipal  wastewater  from  the  sur- 
rounding area,  totalling  1,100  cu  m/day.  A  system 
for  charging  for  the  industrial  wastewater  has  been 
introduced.  The  water  quality  standards  for  the 
industrial  wastewater  discharged  to  the  sewerage 
system  and  the  effluent  of  the  treatment  plant  are 
described.  The  main  treatment  process  is  activated 
sludge  with  operational  conditions  of  high  dis- 
solved oxygen  and  long  solids  retention  time 
(SRT).  These  operational  conditions  solved  the 
problems  of  high  ammonia  and  refractory  sub- 
stances in  the  influent.  Complete  nitrification  oc- 
curred under  the  low  alkalinity  conditions  and  the 
effluent  chemical  oxygen  demand  was  low  due  to 
the  long  SRT.  Successful  operation  and  mainte- 
nance were  achieved  by  good  cooperation  be- 
tween the  factories  and  the  treatment  plant.  (See 
also  W89- 11238)  (Author's  abstract) 
W89-11237 
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EXPERIENCE  OF  16  YEARS'  OPERATION 
AND  MAINTENANCE  OF  THE  FUKASHIBA 
INDUSTRIAL  WASTEWATER  TREATMENT 
PLANT  OF  THE  KASHIMA  PETROCHEMI- 
CAL COMPLEX-II.  BIODEGRADABILITY  OF 
37  ORGANIC  SUBSTANCES  AND  28  PROCESS 
WASTEWATERS. 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 
Sanitary  Engineering. 

S.  Matsui,  Y.  Okawa,  and  R.  Ota.       „__, 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  10,  p  201-210,   1988.  4  fig,  5  tab,  3  ref. 

Descriptors:  'Japan,  'Wastewater  facilities, 
♦Wastewater  treatment,  'Oil  wastes,  'Industrial 
plants,  *Biodegradation,  'Organic  compounds, 
Process  water,  Activated  sludge,  Hydrocarbons, 
Respiration,  Measuring  instruments,  Acclimatiza- 
tion, Carbon,  Biological  oxygen  demand,  Chemical 
oxygen  demand. 

Twenty-eight  process  wastewaters  and  37  organic 
substances  identified  in  the  wastewater  of  the  Ka- 
shima  petrochemical  complex  were  subjected  to 
biodegradability  tests.  The  tests  consisted  of  the 
activated  sludge  degradability  method  and  a  sup- 
plementary test  using  the  respiration  meter 
method.  Both  tests  utilized  the  activated  sludge  of 
the  Fukashiba  industrial  wastewater  treatment 
plant,  which  was  acclimatized  to  the  wastewater 
and  organic  substances.  The  28  process 
wastewaters  were  classified  into  biodegradable, 
less  biodegradable,  and  non-biodegradable  accord- 
ing to  the  percentage  TOC  removal  and  the 
BOD5/TOC  ratio  of  the  wastewater.  The  37  or- 
ganic substances  were  also  classified  into  biode- 
gradable, less  biodegradable,  and  non-biodegrada- 
ble according  to  TOC  and  COD  sub  Mn  removal. 
In  general,  chlorinated  compounds,  nitro-aromat- 
ics,  and  polymerized  compounds  were  difficult  to 
biodegrade.  From  the  biodegradability  tests  of  the 
factory  wastewaters,  it  was  found  that  the  refracto- 
ry COD  sub  Mn  loads  of  these  factories  contribut- 
ed to  the  load  remaining  in  the  effluent  of  the 
wastewater  treatment  plant.  Various  improvements 
were  made  to  reduce  the  discharge  of  refractory 
substances  from  the  factories.  (See  also  W89- 
1 1237)  (Author's  abstract) 
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STIMULATED  BIOSEPARATION  OF  OIL  AND 
CUTTINGS. 

Rogalandsforskning,  Stavanger  (Norway). 
T.  Bilstad.  ^ 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.   10,  p  243-254,  1988.  9  fig,  7  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Oil  wastes, 
'Oil  drilling,  'Separation  techniques,  'Oil,  'Biode- 
gradation,  Nitrogen,  Phosphorus,  Seawater,  Aero- 
bic digestion,  Bacteria,  Biological  oxygen  demand. 

Findings  are  presented  from  a  search  for  condi- 
tions favorable  for  bioseparation  of  oil  on  cuttings 
in  a  marine  environment.  Attention  was  focused  on 
cuttings  with  diesel  and  mineral  oils  with  particu- 
lar emphasis  on  possible  effects  of  nitrogen  and 
phosphorus  additions,  i.e.,  stimulated  biosepara- 
tion. Natural  and  stimulated  biodegradation  studies 
in  batch  reactors  as  well  as  degradation  of  oil  on 
stationary  cuttings  in  flow-through  aquaria  are  de- 
scribed. Successful  biological  separation  of  oil  and 
cuttings  was  accomplished  by  addition  of  nitrogen 
and  phosphorus  to  seawater  in  completely  mixed 
aerobic  batch  reactors  at  10  and  20  C.  Substantial 
biodegradation  in  flow-through  aquaria,  however, 
was  not  accomplished.  Water  based  drilling  fluids 
are  non-toxic  to  marine  organisms,  and  disposal  of 
associated  drilled  cuttings  may  therefore  be  ac- 
complished safely.  Drilling  with  oil  based  fluids, 
however,  produces  cuttings  that  may  be  environ- 
mentally toxic.  Also,  the  ultimate  fate  of  oil  bound 
to  cuttings  when  disposed  to  the  ocean  is  not 
known  with  certainty.  (Doria-PTT) 
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USE  OF  CARBON  DIOXIDE  IN  THE  NEU- 
TRALIZATION OF  ALKALINE  WATER, 

Research  and  Development  Center,  Liquid  Car- 
bonic Brazil,  Rua  Belisario  Pena,  325  Penha,  Caixa 
Postal  46-40,   CEP   21020,   Rio   de   Janeiro,   RJ, 


Brazil. 

L.  E.  D.  Simas,  and  A.  A.  Pessoa. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.   10,  p  255-260,  1988.  2  fig,  1  tab,  6  ref. 

Descriptors:  'Carbon  dioxide,  'Alkaline  water, 
•Neutralization,  'Wastewater  treatment,  Industrial 
wastewater,  Primary  wastewater  treatment,  Sec- 
ondary wastewater  treatment,  Acids,  Chemical  re- 
actions, Hydrochloric  acid,  Safety,  Costs,  Eco- 
nomic aspects. 

The  use  of  carbon  dioxide  in  the  neutralization  of 
alkaline  industrial  wastewaters  was  studied.  The 
perfecting  of  this  technique  has  made  it  possible  to 
achieve  performance  efficiencies  of  80%  to  90%, 
rendering  the  use  of  carbon  dioxide  economically 
viable.  Carbon  dioxide  in  contact  with  water  forms 
carbonic  acid,  which  can  react  with  the  alkaline 
content  of  industrial  effluents,  leading  to  neutral- 
ization. This  intrinsic  characteristic  of  carbon  diox- 
ide enables  safe  treatment  to  be  achieved  through 
its  mild  and  effective  action.  The  wastewaters  are 
treated  without  the  undesirable  drawbacks  conse- 
quent on  the  use  of  sulfuric  acid,  hydrochloric 
acid,  acetic  acid,  etc.  In  addition  to  the  various 
technical  advantages  of  using  carbon  dioxide,  the 
process  has  proven,  from  an  economic  viewpoint, 
to  be  highly  competitive.  (Author's  abstract) 
W89-11244 


MANAGING  WATER  QUALITY  IN  RELATION 
TO  THE  PETROCHEMICAL  INDUSTRY. 

Anglian   Water   Authority,    Norwich   (England). 

Norwich  Sewage  Div. 

For  primary  bibliographic   entry   see   Field   5G. 
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ISA  SPA  PRIOLO  ASSOCIATED  BIOLOGICAL 
PLANT  FOR  DOMESTIC  AND  PETROCHEMI- 
CAL WASTEWATERS  IN  PRIOLO  (ITALY): 
EXPERIENCE  AND  RESULTS  AFTER  5 
YEARS'  MANAGEMENT. 

IAS  Siracusa  Water  Industry  S.p.A.,  Pnolo  (Italy). 
G.  Franceschi,  and  M.  Nicolosi. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.   10,  p  271-282,  1988.  5  fig,  6  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Italy, 
'Wastewater  facilities,  'Biological  treatment,  'Mu- 
nicipal wastewater,  'Chemical  wastewater,  Water 
transport,  Pipes,  Waste  storage,  Outfall, 
Wastewater  composition,  Activated  sludge,  Costs, 
Pilot  plants,  Maintenance. 

Priolo  Associated  Biological  Plant,  designed  and 
constructed  for  the  treatment  of  4300  cu  m/h  of 
industrial  and  domestic  wastewaters,  occupies  a 
site  of  about  40,000  sq  m  near  Siracusa  (Italy).  The 
main  users  of  the  plant  are  big  petrochemical  facto- 
ries. The  wastewaters  are  transported  to  the  plant 
via  a  glass  fiber  reinforced  plastic  (GRP)  pipe  40 
km  long.  This  paper  gives  some  data  on  the  char- 
acteristics of  the  treated  wastewater,  tests  per- 
formed, process  efficiency,  type  of  management, 
and  running  costs.  The  results  of  research  conduct- 
ed using  a  pilot  plant  are  briefly  discussed.  From 
May  1987,  this  research  has  enabled  the  biological 
plant  to  treat  about  14  tons  per  hour  of  untreated 
sulfuric  soda  effluent  sent  directly  from  a  petro- 
chemical plant.  The  constant  research  activities 
implemented  by  the  management  have  given  the 
users  of  the  plant  the  opportunity  of  reducing  their 
highly  expensive  pretreatments  to  a  minimum. 
(Author's  abstract) 
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APPROPRIATE  TECHNOLOGY  FOR 

WASTEWATER  TREATMENT  IN  COASTAL 
TOURIST  AREAS. 

Norges  Tekniske  Hoegskole,  Trondheim. 

H  Odegaard. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.   1,  p   1-17,   1989.   15  fig,   10  tab,  45  ref. 

Descriptors:  'Wastewater  facilities,  'Wastewater 
treatment,  'Tourism,  'Coastal  waters,  Lime,  Sea- 
water, Coagulation,  Suspended  solids,  Water  qual- 
ity standards,  Wastewater  composition,  Particulate 
matter,  Disinfection,  Economic  aspects. 


The  appropriate  wastewater  treatment  technology 
for  coastal  tourist  areas  (1)  can  meet  the  effluent 
quality  requirement,  typically  being  good  suspend- 
ed solids  and  E.  coli  removal,   and  moderately 
good  BOD  removal;  (2)  can  deal  with  the  extreme 
variations     in     flow     and     composition     of    the 
wastewater  that  one  must  expect  from  these  areas, 
and  (3)  is  relatively  simple  to  operate  and  is  eco- 
nomically acceptable.  It  is  shown  that  since  such  a 
significant  part  of  the  contaminants  in  wastewater 
appear  as,  or  is  associated  with  particles,  a  good 
particle    removal    should    be    the    first    step    of 
wastewater  treatment.  Such  particle  removal  may 
be  obtained  by  wastewater  coagulation.  Since  hy- 
gienization  of  the  wastewater  is  wanted  when  dis- 
charging it  to  coastal  waters,  lime  is  most  suitable 
as  coagulant,  since  the  high  coagulation  pH  (10.5- 
12)  results  in  considerable  disinfection.  Especially 
appropriate  in  coastal  areas  is  the  use  of  the  lime/ 
seawater  process  where  2-5  vol-%  of  seawater  is 
added   to   the  treatment  plant  inlet,   resulting  in 
improved  clarification,  reduced  lime  consumption, 
reduced  sludge  volume  production,  and  a  chemi- 
cally stabilized  sludge.  A  low  cost  chemical  treat- 
ment, very  useful  in  tourist  areas,  may  be  obtained 
by  the  use  of  precipitation  ponds  where  the  precip- 
itant is  added  ahead  of  a  pond  system.  The  lime/ 
seawater  process  could  well  be  implemented  also 
in  this  system.  (Miller-PTT) 
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APPROACH  TO  SEWAGE  TREATMENT  FOR 
THE  COASTAL  TOWNS  OF  THE  ISLE  OF 
THANET,  ENGLAND, 

Southern  Water  Authority,  Worthing  (England). 
F.  N.  Midmer,  and  M.  J.  Brown. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  1,  p  19-35,  1989.  6  fig,  9  tab,  16  ref,  append. 

Descriptors:  'Wastewater  treatment,  'England, 
'Coastal  waters,  'Wastewater  outfall,  Seawater, 
Feasibility  studies,  Regional  planning,  Wastewater 
facilities,  Public  relations,  Economic  aspects, 
Swimming,  Outfall,  Tourism. 

The  wastewater  treatment  feasibility  study  of  the 
Isle  of  Thanet  in  South  East  England  deals  in 
particular  with:  (1)  marine  based  and  land  based 
treatment  and  their  economic  comparison,  (2)  the 
resource  benefits  associated  with  effluent  re-use, 

(3)  the  comparison  of  area  and  local  solutions,  and 

(4)  the  final  selection  of  individual  sea  outfalls  for 
Margate  and  Broadstairs  and  an  inland  treatment 
works  for  Ramsgate.  Design  and  operational  pa- 
rameters for  the  sea  outfalls  at  Margate  and  Broad- 
stairs  are  presented  and  important  features  of  con- 
struction experience  briefly  described.  The  actual 
capital  cost  of  the  various  options  were  very  simi- 
lar but  the  cheapest  in  terms  of  net  present  value 
(NPV)  was  the  option  which  provided  separate 
outfall  solutions  for  each  town.  This  reflects  the 
impact  of  transfer  costs  mitigating  against  area 
solutions  and  the  conclusion  that  marine  treatment 
is  generally  the  cheaper  solution  for  coastal  towns. 
The  area  treatment  options,  both  outfall  and 
works,  were  more  costly  and  would  have  the 
greatest  impact  on  the  Authority's  capital  program 
due  to  the  need  to  complete  the  treatment  facility 
and  transfer  system  before  any  benefit  would  be 
available.  The  chosen  strategy  was  separate  out- 
falls at  Margate  and  Broadstairs  and  an  sewage 
treatment  works  at  Ramsgate.  Improvements  at 
Ramsgate  would  be  a  costly  part  of  any  scheme 
and,  although  the  works  was  marginally  more 
costly,  it  was  considered  it  would  assist  public 
acceptance  of  the  whole  scheme.  The  resource 
benefit  of  effluent  re-use  would  halve  the  differ- 
ence in  NPV's.  The  promotion  of  separate  schemes 
would  result  in  early  improvement  in  the  bathing 
water  conditions  as  the  completion  of  each  scheme 
would  result  in  an  immediate  reduction  in  pollution 
and  bacteriological  conditions  on  the  coastline. 
(Miller-PTT) 
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SYSTEM  FOR  ON  SITE  TREATMENT  AND 
DISPOSAL  OF  WASTEWATERS  FROM  TOUR- 
IST RESORTS, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 
of  Civil  Engineering. 
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Group  5D — Watte  Treatment  Processes 


D.  G.  Christoulas,  and  A.  D.  Andreadakis. 
Water  Science  and  Technology  WSTED4,  Vol 
21,  No.  1,  p  37-45,  1989.  1  fig,  28  ref. 

Descriptors:  'Recreation  facilities,  •Wastewater 
treatment,  'Wastewater  disposal,  'Tourism,  Out- 
fall, Absorption,  Effluents,  Package  plants. 

A  system  for  on-site  treatment  and  disposal  of 
wastewaters  from  tourist  resorts  was  evaluated  and 
compared  to  conventional  package  plants  in  the 
basis  of  experimental  results  obtained  from  a  labo- 
ratory scale  simulation  of  the  system  and  reported 
data.  The  system  was  found  to  produce  an  effluent 
comparable  to  package  plant  effluents  with  respect 
to  BOD5  and  suspended  solids,  but  superior  with 
respect  to  reliability  and  fecal  coliforms.  Disposal 
of  the  treated  effluent  to  the  soil  through  absorp- 
tion trenches  or  to  the  seas  through  a  short  outfall 
are  the  most  appropriate  disposal  methods,  al- 
though reuse  for  irrigation  after  disinfection  can 
also  be  practiced.  The  initial  capital  cost  of  the 
system  is  at  most  half  the  cost  of  the  conventional 
package  plants  and  the  operation  and  maintenance 
expenditure  neglible.  The  system  is  particularly 
suited  to  recreational  facilities  with  seasonal  oper- 
ation. (Author's  abstract) 
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The  UK  Water  Industry's  comprehensive  research 
program  to  ensure  that  its  outfalls  are  designed  and 
operated  in  such  a  way  as  to  adequately  protect 
the  environment.  Brief  details  are  provided  of  the 
engineering  content  of  the  overall  UK  research 
program  including  work  on  hydraulic  design,  ini- 
tial dilution,  structural  design  and  operation,  main- 
tenance and  inspection.  Development  of  hydraulic 
performance  monitoring  procedures  and  equip- 
ment are  dealt  with  in  detail  and  typical  results 
from  early  fieldwork  are  described.  The  UK  Water 
Industry  is  heavily  dependent  on  marine  treatment 
of  sewage.  In  the  past,  too  little  attention  has  been 
paid  to  the  operation  and  performing  of  UK  out- 
falls resulting  in  a  substantial  number  either  becom- 
ing blocked,  corroded  or  suffering  from  poor 
water  quality.  Consequently,  regular  performance 
monitoring  is  required  if  these  expensive  assets  are 
to  achieve  their  objectives  throughout  their  design 
life.  The  monitoring  of  outfall  hydraulic  perform- 
ance is  practicable;  survey  procedures  have  been 
developed  and  prototype  equipment  has  been  suc- 
cessfully evaluated.  (Miller-PTT) 
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A  solution  is  presented  for  the  problem  of  disposal 
of  wastewater  in  tourist  areas.  It  is  applied  to  the 
Yugoslav  part  of  the  Adriatic  Sea.  Problems  faced 
with  the  treatment  facility  built  in  Dubrovnik  are 
discussed.  The  main  difficulties  with  these  systems 
are  due  to  the  great  fluctuations  in  the  wastewater 
volume,  daily  as  well  as  seasonal.  It  is  very  diffi- 
cult to  dimension  wastewater  disposal  systems  effi- 


ciently in  conditions  of  such  extreme  flow  vari- 
ations and  to  achieve  highly  reliable  functioning  of 
the  system  together  with  simplicity  of  management 
and  maintenance.  The  developed  tourist  areas  have 
specific  characteristics  and  they  need  a  specific 
approach  to  these  problems.  Although  protection 
of  the  sea  is  of  primary  importance  in  these  areas,  it 
often  happens  that  insufficient  financial  resources 
and  short-term  interests  result  in  poor  treatment 
systems.  The  reconstruction  of  these  systems  is 
both  expensive  and  difficult.  Another  problem  is 
the  lack  of  reliable  data  and  the  limited  means 
available  for  data  collection.  The  structures  are 
frequently  incorrectly  dimensioned.  A  specific 
problem  with  these  systems  is  the  shortage  of 
skilled  personnel.  There  is  lack  of  acceptable  litera- 
ture in  the  field  of  dimensioning  of  these  structures. 
Although  progress  has  been  made  in  this  direction, 
with  more  available  literature,  it  should  be  noted 
that  all  areas  of  the  problem  have  not  been  dealt 
with  in  the  literature  to  the  same  level;  this  is 
particularly  true  regarding  selection  of  reliable 
input  data  for  the  computation  of  pipeline  stability 
and  tensioning,  and  the  problems  of  air  entrapment 
in  the  system.  (Miller-PTT) 
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Small  scale  activated  sludge  plants  are  used  exten- 
sively in  tourist  areas  for  the  treatment  of 
wastewaters  from  hotels  and  other  tourist  estab- 
lishments. A  recent  survey  carried  out  in  a  big 
tourist  island  of  Greece  showed  that  the  majority 
of  small  plants  did  not  perform  satisfactorily.  The 
most  important  problems  identified  were  associat- 
ed with  diurnal  flow  fluctuations,  inadequate  con- 
trol of  air  supply  and  sludge  return  rates,  accumu- 
lation of  grease  and  fats  in  the  plant  and  bad 
design.  Another  important  problem  appeared  to  be 
the  lack  of  trained  personnel  for  the  operation  and 
maintenance  of  the  plant.  These  problems  are  dis- 
cussed in  detail  and  possible  measures  are  present- 
ed. Experimental  results  from  the  monitoring  of 
two  small  extended  aeration  plants  confirmed  the 
bad  effect  of  sudden  surges  of  flow  on  effluent 
quality.  Moreover,  it  was  found  that  the  time  re- 
quired for  the  start-up  of  the  plant  was  approxi- 
mately six  weeks.  Small  plants  can  be  used  success- 
fully in  tourist  areas  for  the  treatment  of  sewage 
provided  that  care  is  taken  in  the  design  stage  to 
minimize  problems  caused  by  surges  of  flow,  inad- 
equate control  of  the  air  supply,  and  sludge  recy- 
cle. The  importance  of  correct  maintenance  sched- 
ules cannot  be  overstated.  A  daily  maintenance 
routine  should  include  cleaning  of  baffles  and 
weirs,  removal  of  fats  and  scum,  checking  of  air 
flow  and  air  lift  pumps,  measurement  of  mixed- 
liquor  sludge  solids  (MLSS)  and  sludge  volume 
index  (S  VI).  Regular  removal  of  surplus  sludge,  at 
monthly  intervals,  is  essential  for  correct  MLSS 
concentration.  All  mechanical  equipment  should 
be  checked  and  maintained  properly  at  least  once 
every  year.  (Miller-PTT) 
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Due  to  the  lack  of  central  sewage  systems  in 
coastal  towns  of  Cyprus,  temporary  measures  have 
been  imposed  to  protect  health  and  environment. 
As  a  result,  sewage  is  treated  in  small  biological 
plants  serving  individual  residential  units.  Effec- 
tiveness of  treatment  methods  employed  were  ex- 
amined and  the  method  of  extended  aeration  has 
proven  to  be  the  most  suitable  for  Cyprus  condi- 
tions. Design  standards  have  to  be  modified  to  take 
into  account  the  specific  conditions  at  Cyprus, 
especially  that  of  temperature.  Statistical  results 
from  45  small  treatment  plants  operating  in  the 
town  of  Limassol  showed  that  the  vast  majority  of 
the  plants  failed  to  meet  either  performance  stand- 
ards in  terms  of  BOD5,  suspended  solids  or  bacte- 
riological requirements  in  terms  of  fecal  coliforms. 
It  was  identified  that  the  main  reason  for  this  was 
the  lack  of  proper  maintenance.  The  bacteriologi- 
cal quality  of  bathing  waters  has  not  been  affected 
by  temporary  measures,  although  many  secondary 
problems  have  arisen  from  the  operation  of  about 
90  small  treatment  plants  at  Limassol  town.  The 
per  capita  cost  of  construction,  operation  and 
maintenance  of  this  decentralized  system  has 
proven  extremely  high  compared  with  that  of  cen- 
tralized systems.  Improvement  of  the  situation,  in 
the  short  term,  includes  reconsideration  of  tempo- 
rary measures,  modification  of  design  standards 
relying  on  reliable  and  high  efficiency  treatment 
methods  and  rising  of  plants  maintenance  level. 
Radical  solution  of  the  problem  is  the  construction 
of  the  central  sewerage  system.  (Author's  abstract) 
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The  pros  and  cons  of  a  centralized  versus  decen- 
tralized system  for  wastewater  collection,  treat- 
ment and  disposal  is  discussed,  taking  into  account 
technical  and  economic  aspects.  Good  sanitation  is 
the  key  element  in  avoiding  health  risks  in  tourist 
areas.  A  centralized  sanitation  system  with  an  ade- 
quate sewage  collection  network,  a  sewage  treat- 
ment plant  and  an  effluent  disposal  facility  is  often 
more  economic  than  a  decentralized  sanitation 
system.  In  Cyprus,  tourism  has  expanded  rapidly 
during  the  past  ten  years.  Hotels  were  obliged  to 
take  care  of  sewage  treatment  and  disposal  by 
themselves.  As  a  result,  there  are  a  great  number  of 
small  sewage  treatment  plants  in  Cyprus,  each 
serving  one  hotel  or  a  group  of  hotels  in  one  area. 
The  fact  is  that  this  situation  will  be  only  tempo- 
rary. The  development  pattern  in  all  advanced 
societies  has  gone  from  a  great  number  of  small 
plants  to  fewer  big  treatment  plants.  This  develop- 
ment has  taken  place  elsewhere  and  will  no  doubt 
take  place  also  in  Cyprus,  sooner  or  later.  (Miller- 
PTT) 
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The  feasibility  of  applying  direct  advanced  treat- 
ment to  municipal  wastewater  was  investigated.  A 
two-stage  scheme  was  implemented,  the  first  stage 
was  direct  chemical  coagulation  of  primary  efflu- 
ent using  different  coagulants  to  remove  suspended 
solids  and  reduce  the  carbon  to  nitrogen  ratio  to  a 
range  suitable  for  nitrification.  The  second  stage 
was  biological  sand-bed  to  oxidize  ammonia  to 
nitrate.  The  pilot  plant  was  designed  to  treat  6  cu 
m/day.  The  results  obtained  showed  that  chemical 
coagulation  using  ferric  chloride  gave  high  quality 
effluent  suitable  for  agricultural  purposes.  Nitrifi- 
cation of  the  chemically  treated  effluent  using  a 
sand-bed  at  an  overflow  rate  of  1.358  cu  m/sq  m/d 
completely  eliminated  ammonia.  Almost  complete 
removal  of  suspended  solids  was  achieved.  Residu- 
al COD  and  BOD  values  were  45  mg/1  and  15.5 
mg/1,  respectively.  Fish  biotoxicity  was  complete- 
ly eliminated  after  the  nitrification  process.  (Au- 
thor's abstract) 
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Due  to  the  lack  of  central  sewage  systems,  small 
wastewater  treatment  plants  have  been  installed, 
mainly  in  coastal  tourist  areas  of  the  island.  The 
plants  consist  of  a  secondary  and  tertiary  treatment 
by  double  filtration.  The  treated  waster  after  the 
tertiary  treatment  is  used  for  irrigation  purposes. 
The  installation  of  small  sewage  treatment  plants 
and  wastewater  reuse  for  irrigation  in  Cyprus  is 
surely  a  profitable  investment.  Tertiary  treated  and 
disinfected  water  can  be  used  for  irrigation  in  areas 
adjacent  to  wastewater  treatment  plants  and  offers 
additional  benefits  to  landscape  development  while 
preventing  simultaneous  pollution  of  the  environ- 
ment. There  is  a  need  to  draft  and  enforce  appro- 
priate legislation  covering  wastewater  discharges, 
levels  of  treatment  and  quality  of  treated  water  so 
that  reuse  for  irrigation  can  operate  safely  without 
health  risks.  (Miller-PTT) 
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The  die-off  of  pathogenic  bacteria  was  followed  in 
an  elevated  temperature  experimental  oxidation 
pond.  Raw  wastewater  was  pumped  from  a  subur- 
ban main  sewer  to  the  Environmental  Engineering 
Department's  pilot  plant  installations  and  was  in- 
troduced daily  into  two  experimental  oxidation 
ponds  to  give  a  detention  time  of  10-12  days.  One 
pond  was  held  at  42-45  C  while  the  other  served  as 
a  control  at  ambient  temperatures.  Salmonella  ty- 
phimurium  was  introduced  daily  into  the  two 
ponds.  In  another  set  of  experiments,  the  Salmonel- 
la were  kept  in  dialysis  bags  placed  in  the  ponds. 
The  dialysis  bags  were  filled  with  saline,  control 
pond  effluent,  or  raw  wastewater.  The  results 
showed  that  it  is  very  difficult  to  isolate  the  bacte- 
ria from  pond  effluent.  The  number  of  Salmonella 
bacteria  in  the  dialysis  bags  in  the  elevated  temper- 
ature pond  decreased  by  a  few  orders  of  magnitude 
within  days.  The  Salmonella  in  the  control  pond 


survived  for  longer.  It  is  thought  that  the  high  W89- 11362 
temperature  and  adverse  environmental  conditions 
caused  the  rapid  die-off  of  the  bacteria  in  the 
elevated  temperature.  Taking  into  account  the  fact 
that  the  numbers  of  the  various  pathogenic  bacte- 
ria in  nature  are  much  smaller  than  the  numbers 
introduced  into  experimental  ponds,  it  is  thought 
that  effluents  from  oxidation  ponds  operating  at 
temperatures  in  the  range  40-45  C  will  not  contain 
any  pathogenic  bacteria.  (Author's  abstract) 
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The  possibilities  for  treatment  of  a  wastewater 
containing  120-170  mg/1  of  oil,  with  a  chemical 
oxygen  demand  of  190-312  mg  02/1  and  a  pH  of  7- 
7.6,  were  studied.  A  treatment  process  of  consist- 
ing of  coagulation  and  adsorption  was  investigated. 
The  effectiveness  of  coagulation  was  examined 
using  aluminum  sulfate,  ferric  chloride,  and  alumi- 
num chloride  and  three  activated  carbons  were 
considered  for  the  activation  process.  Carbons  A 
and  B  were  new  types  of  activated  carbon  based  in 
different  pyrolyzed  brown  coals,  and  carbon  C 
was  a  commercial  activated  carbon.  It  was  estab- 
lished that  the  optimum  results  were  achieved  by 
coagulation  with  140  mg/1  aluminum  chloride 
(A12(OH)5Cl),  which  produced  a  treated  effluent 
with  an  oil  content  of  11-12  mg/1,  followed  by 
adsorption  using  activated  carbon  A,  which  gave  a 
treated  effluent  with  an  oil  content  below  2  mg/1. 
Carbon  A  could  treat  up  to  2000  bed  volumes  of 
water  before  regeneration  of  the  activated  carbon 
was  necessary.  (Author's  abstract) 
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Simultaneous  organic  carbon  removal-nitrification 
was  carried  out  by  an  activated  sludge  process 
with  cross-flow  filtration  while  retaining  a  higher 
concentration  of  activated  sludge.  Operating  the 
unit  at  about  0.10  g  BOD/g  VSS/day  made  the 
sludge  retention  time  very  long  and  simultaneous 
carbon  removal-nitrification  was  achieved  quite 
well.  Compared  with  conventional  activated 
sludge  processes,  the  present  process  made  possible 
nearly  twice  the  organic  volumetric  loading  by 
increasing  the  sludge  concentration  five-fold.  A 
nitrification  rate  of  about  0.30  g  TKN/liter/day 
was  attained.  More  than  27%  of  the  oxidized  nitro- 
gen in  the  reactor  was  denitrified  at  the  same  time 
in  most  cases.  (Author's  abstract) 
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The  competitive  adsorption  of  organic  compounds 
and  carbon  bioregeneration  are  apparently  the 
most  important  phenomena  with  regard  to  en- 
hanced activated  sludge  treatment  of  wastewaters. 
The  results  of  investigations  into  the  effect  of 
activated  carbon  pore  structure  on  the  process  of 
carbon  regeneration  is  reported.  The  suitability  of 
several  different  commercial  activated  carbons  for 
biological  regeneration  was  investigated.  The  pore 
volume,  pore  radii,  and  surface  area  of  the  carbons 
were  determined  by  mercury  intrusion  and  BET 
methods.  The  adsorption  capacities  of  the  carbons 
were  measured  in  completely  mixed  batch  reactor 
systems.  Heterogeneous  micro-organism  cultures 
and  crude  cell  extract  were  used  for  bioregenera- 
tion of  the  carbons.  The  comparative  adsorption 
and  bioregeneration  studies  showed  that  there  was 
no  correlation  between  the  original  adsorption  ca- 
pacity and  the  regenerated  adsorption  capacity  of 
activated  carbons  under  the  range  of  conditions 
used.  This  is  due  to  the  pore  structure  characteris- 
tics of  the  carbons.  The  enzymes  from  the  group  of 
oxidoreductases  active  in  this  process  have  molec- 
ular diameters  in  the  range  of  7-19  nm  and  they 
may  be  identified  as  exo-enzymes  in  the  surround- 
ing medium.  Being  much  smaller  in  size  than  the 
microbial  cells,  the  exo-enzymes  may  diffuse  into 
the  pore  spaces  and  cause  substrate  degradation.  It 
has  been  found  that  the  regenerated  adsorption 
capacity  depends  on  the  volume  of  the  pores  with 
radii,  r,  of  5-50  nm  (50-500  A).  (Author's  abstract) 


ENHANCED  NUTRIENT  REMOVAL  OF  IM- 
MOBILIZED ACTIVATED  SLUDGE  SYSTEM. 

Korea  Advanced  Inst,  of  Science  and  Technology, 
Seoul  (Republic  of  Korea).  Dept.  of  Civil  Engi- 
neering. 

H.  S.  Shin,  and  H.  S.  Park. 

Biotechnology  Letters  BILED3,  Vol.  11,  No.  4,  p 
293-298,  April  1989.  5  fig,  13  ref. 

Descriptors:  'Activated  sludge  process,  'Nutrient 
removal,  'Nitrogen  removal,  'Phosphorus  remov- 
al, 'Wastewater  treatment,  Organic  wastes,  Bio- 
logical wastewater  treatment,  Denitrification,  Ni- 
trification, Activated  sludge. 

An    immobilized    activated    sludge    system    with 
porous  polyurethane  foam  pads  was  operated  in  a 
time-sequenced  anoxic/oxic  batch  mode  for  en- 
hanced nutrient  removal.  The  operation  mode  was 
determined    for    nitrification,    denitrification    and 
phosphorus  removal  in  a  single  reactor.  Synthetic 
wastewater  prepared  with  glucose  was  fed  to  the 
reactor  at  the  rate  of  2.5  liters  per  cycle.  Air  was 
introduced  to  the  bottom  of  the  reactor  at  the  rate 
of  3.5  liters/min  during  aeration  period  while  only 
mixing  was  applied  by  a  paddle  at  60  rpm  during 
the   anoxic   period.   A  microprocessor  computer 
controlled  the  system  operation.  Activated  sludge 
for   seeding   the    reactor    was   obtained    from    a 
sewage  treatment  plant.  For  acclimation  and  im- 
mobilization, synthetic  wastewater  of  500  mg/liter 
COD  was  fed  in  increasing  loading  rates  for  2 
months.  The  biomass  concentration  was  controlled 
by  wasting  130  ml  of  mixed  liquor  suspended  solids 
at  the  end  of  the  aeration  period.  After  acclima- 
tion,   the    influent    COD    concentrations    were 
changed  in  the  order  of  500,  750,  250,  and  1000 
mg/1.  Samples  were  analyzed  for  nitrogen  (total, 
ammonia,  nitrite  and  nitrate  nitrogen),  phosphorus, 
alkalinity,  and  mixed  liquor  solids  by   Standard 
Methods.  Morphological  characteristics  of  the  im- 
mobilized system  were  examined  by  a  scanning 
electron   microscope   (SEM).    SEM   photographs 
show  the  biomass  was  held  in  an  attached  and 
entrapped    condition.    Dominant   microorganisms 
were  cocci  and  rod  shapes  with  a  few  filaments, 
being  different  from  that  of  a  rotating  biological 
reactor  with  two  stratified  microflora;  filament  mat 
on  surface  and  comma-shaped  rods  in  subsurface. 
This  new  trouble-free  system  showed  better  nitro- 
gen and  phosphorus  removal  than  conventional 
activated  sludge  systems.  (Geiger-PTT) 
W89-11410 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


EVALUATION  OF  HENRY'S  CONSTANT  FOR 
H2S  IN  WATER  AND  SEWAGE  EFFLUENTS 

Kuwait  Univ.,  Safat.  Dept.  of  Chemical  Engineer- 
ing. 6 
For  primary  bibliographic  entry  see  Field  5A 
W89-I1427 


SURFACTANT  ADSORPTION  BY  ACTIVATED 
SLUDGE  (TENSID-ADSORPTION  AN  BE- 
LEBTSCHLAMM). 

Bundesgesundheitsamt,    Berlin    (Germany     FR) 

Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene 

W.  Janicke. 

Zeitschrift  fuer  Wasser-und  Abwasser  Forschung 

ZWABAQ,  Vol.  22,  No.  2,  p  57-64,  April  1989   14 

fig,  2  tab,  90  ref.  English  summary. 

Descriptors:  'Wastewater  treatment,  'Surfactants 
Adsorption,  'Activated  sludge,  Hydrogen  ion 
concentration,  Sodium  chloride,  Freundlich  equa- 
tion, Wastewater  treatment,  Mathematical  studies 
Water  treatment,  Separation  techniques,  Graphical 
analysis. 

Results  of  bench-scale  experiments  on  the  adsorp- 
tion of  anionic,  nonionic  and  cationic  surfactants 
by  activated  sludge  are  displayed  graphically  and 
discussed.  The  dependence  of  adsorption  from 
time,  pH-value  and  ionic  strength  (NaCl-concen- 
tration)  is  dealt  with  specially.  The  results  are 
evaluated  by  means  of  the  Freundlich  equation  as 
well  as  by  the  function  of  the  sludge  concentration 
(Author  s  abstract) 
W89-11433 


In  theory,  wetlands  are  the  perfect  'wastewater 
plant  for  small  communities.  In  Benton,  Kentucky 
about  1  mgd  are  cleaned  in  three  different  cells 
one  for  cattails,  bulrushes,  and  a  mixture  of  plants' 
Suspended  solids  settle  to  the  bottom,  creating 
anaerobic  conditions,  while  aerobic  conditions  are 

Prf Sfnt  £?^nd  the  rools  and  stalks-  Suspended 
so  ids,  BOD,  and  fecal  coliform  counts  are  all 
below  discharge  standards,  and  nitrogen  and  phos- 
phorus are  also  being  removed  to  acceptable  stand- 
ards. Typically,  the  wetlands  consist  of  shallow 
tree  surface  basins  with  an  impermeable  liner  In 
some  instances,  only  one  type  of  plant  is  sufficient 
Other  times,  combinations  of  emergent,  submerged 
and  floating  species  are  used.  The  two  major  prob- 
lems with  man-made  wetlands  are  the  large  land 
areas  required  and  concerns  about  heavy  metal 
accumulation.  Wetlands  are  also  being  constructed 
to  treat  stormwater  runoff,  refining  wastes,  pollut- 
ed rivers,  agricultural  wastes,  and  in  some  cases 
acid  mine  wastes.  A  major  advantage  of  the  wet- 
lands system  is  the  low  cost  when  compared  with 
conventional  treatment.  (White-Reimer-PTT) 
W89- 11457 


esses  have  been  developed  using  continuous-flow 
stirred-tank  reactors  arranged  in  series.  Monod  ki- 
netics and  mathematical  models  of  reactors-in- 
series  were  used  to  represent  the  actual  conditions 
resulting  from  varying  degrees  of  axial  dispersion 
and  wastewater  qualities.  A  numerical  method  was 
developed  and  effluent  concentrations  from  an 
equivalent  reactor  series  expressed  based  upon  a 
plug-flow  reactor  with  the  same  inlet  and  outlet 
conditions.  Using  the  numerical  results  obtained  a 
nomogram  has  been  derived  that  enables  the  re- 
quired hydraulic  and  solids  residence  times  for  a 
reactor  with  a  given  dispersion  number  to  be  deter- 
mined, when  inlet  and  outlet  conditions  and  the 
coefficients  of  Monod  kinetics  are  known.  (Au- 
thor's abstract) 
W89- 11467 


BUYING  TOMORROW'S  WATER. 

S?0r0P.n<maoy  bibli°graphic  entry  see  Field  6C. 
Wo9-l  1458 


WASTEWATER  TREATMENT:  MAXIMUM 
FLEXIBILITY  ON  A  COMMERCIAL  SCALE 

Tennessee  Eastman  Co.,  Kingsport. 
D.  W.  Johnson,  D.  A.  Powell,  and  B.  F.  Severin 
Chemical  Engineering  Progress  CEPRA8,  Vol  84 
No.    12,   p  66-70,   December   1988.   6  fig,    1   ref 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Activated  sludge,  'Tennessee,  Design 
criteria,  Neutralization,  Grit  removal,  Equaliza- 
tion, Diversion,  Nutrient  supplementation,  Rapid 
mix,  Clarification,  Aeration,  Economic  aspects. 

A  new  $80  million  industrial  wastewater  treatment 
plant  constructed  in  Kingsport,  Tennessee  has  been 
S12?%™™at„average  load'ngs  of  25  million  gal/d 
M^'%0  lbs/d  of  bi°chemical  oxygen  demand 
(BOD).  The  wastewater  plant  includes  the  follow- 
ing  unit   processes:   neutralization,   grit   removal 
equalization,  diversion,  nutrient  supplementation' 
activated  sludge,  rapid  mix/distribution,  clarifica- 
tion, and  postaeration.  The  equalization,  diversion 
and  aeration  systems  are  designed  as  interrelated 
operating  systems.  An  economic  evaluation  that 
considered  equipment  costs,  power  requirements 
process  efficiency,  and  maintenance  costs  was  per- 
formed  for  the  plug  flow  process  arrangement 
Process  efficiency  parameters  included  literature 
and    field-evaluated    alpha    values    and    standard 
oxygen  transfers  for  the  equipment.  A  major  differ- 
ence between  this  facility  and  most  wastewater 
treatment  plants  is  that  the  process  piping  (approxi- 
mately 120,000  ft)  is  above  ground  to  enable  rapid 
leak  detection.  The  start-up  followed  an  aggressive 
schedule  requiring  greater  than  normal  planning 
tor  a  smooth  transition  from  construction  to  start- 
up.  The   facility   design   provides   the   ability   to 
promptly  respond  to  future  process  needs  or  ever 
mcreas.ng    environmental     protection    standards 
(White-Reimer-PTT) 
W89-I1455 


ANAEROBIC  SLUDGE  DIGESTION  USING 
MESOPHILIC-THERMOPHILIC  PHASE  SEP 
ARATION. 

N<a'ionf' Central  Univ.,  Chung-Li  (Taiwan).  Dept. 
of  Civil  Engineering. 

T.  C.  Chang,  Y.  C.  Wu,  C.  F.  Ouyang,  and  O.  J 
Hao. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDH,  Vol.  45,  No.  2,  p  85-96,  1989  "fie 
6  tab,  23  ref.  e' 

Descriptors:  'Biological  wastewater  treatment 
•Wastewater  treatment,  'Sludge  digestion  'An- 
aerobic digestion,  'Separation  techniques, '  Phase 
separation,  Volatile  acids,  Volatile  solids,  Methane 
Cost  analysis. 

Phase  separation  of  sludge  digestion  was  investi- 
gated using  a  suspended  growth  system  for  the 
acid  phase  and  a  fixed-film  system  for  the  methane 
phase.  A  thermophilic  temperature  of  50  C  was 
used  in  the  methane  reactor,  while  a  mesophilic 
temperature  of  37  C  was  maintained  in  the  acid 
reactor.  During  the  acid-phase  stage,  the  volatile 
acid  concentration  and  the  reduction  of  volatile 
solids  averaged  approximately  2200  mg/d/cu  m  as 
acetic  acid  and  13  %  (w/v),  respectively,  under  a 
hydraulic  retention  time  of  2  days.  These  param- 
eters were  not  significantly  affected  by  the  applied 
solids  concentration.  Reduction  of  the  retention 
time  in  the  acid  reactor  from  2  days  to  1  day 
decreased  the  methane  content  (18%  versus  28%) 
and  the  volatile  solids  destruction  (8%  versus 
life),  but  produced  the  same  amount  of  volatile 
acids.  The  total  gas  production  for  10  days  overall 
retention  time  was  slightly  higher  than  that  for 
conventional  single-phase  sludge  digestion.  The 
significant  cost  saving  in  reactor  volume  and  en- 
hanced methane  production  may  offset  the  in- 
creased energy  consumption  required  for  maintain- 
ing a  thermophilic  temperature  during  the  methane 
phase.  (Author's  abstract) 
W89- 11465 


ANAEROBIC  DIGESTION  KINETICS  OF 
WINE-DISTILLERIES  WASTEWATERS 

Cadiz  Univ.  (Spain).  Dept.  of  Chemical  Engineer- 
ing. 

D.  Sales,  M.  J.  Valcarcel,  L.  I.  Romero,  and  E 
Martinez  de  la  Ossa. 

^UriJ^-r0nr^em,icf'  Jechnol°gy  and  Biotechnol- 
ogy JCTBDH,  Vol.  45,  No.  2,  p  147-162,  1989  8 
fig,  2  tab,  19  ref. 

Descriptors:  'Industrial  wastewater,  'Wastewater 
treatment,  'Food-processing  wastes,  'Anaerobic 
digestion,  Wine  distilleries,  Mathematical  models 
Methane,  'Biological  wastewater  treatment  De- 
puration, Retention  time,  Kinetics. 

The  experimental  results  of  anaerobic  digestion  of 
wine-distillenes  wastewaters  have  been  compared 
with  those  obtained  from  two  theoretical  kinetic 
models.  The  substrate  utilization  model  closely  de- 
scribes the  kinetics  of  anaerobic  digestion  of  wine- 
vinasses,  except  for  those  retention  times  which 
make  the  system  unsteady  (3  days)  and  for  those 
retention  times  at  which  the  kinetic  coefficient  k'  is 
not  constant  (greater  than  8  days).  The  methane 
fermentation  model  gives  very  accurate  kinetics  of 
anaerobic  depuration  of  wine-vinasses,  except  for 
retention  times  less  than  3  days.  The  maximum 
specific  growth  rate  of  organisms  is  0.35/day  and 
is  not  dependent  on  the  form  in  which  substrate 
?0nS™atlon  1S  exPressed  The  methane  volumes 
(at  STP)  produced  per  gram  of  substrate  added  to 
the  digester  are  0.24  d  cu  m  CH4/g  COD  and  0  36 
d  cu  m  CH4/g  DVS  (dissolved  volatile  solids), 
both  at  optimum  retention  time  (6  days).  (Author's 
abstract) 
W89- 11468 


HIGH  HOPES  FOR  CATTAILS. 

Barge,  Waggoner,  Sumner,  and  Cannon,  Nashville, 

B.  Dawson. 

^ilEn?!n3eering  CEWRA9,  Vol.  59,  No.  5,  p  48- 
50,  May  1989.  H 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Wetlands,  'Aquatic  plants, 
Wastewater  lagoons,  Kentucky,  Cattails,  Mine 
wastes,  Storm  runoff,  Farm  wastes,  Municipal 
wastes.  Industrial  wastes,  Heavy  metals,  Cost  anal- 
ysis. 


JS£ .OF  DIMENSIONLESS  PARAMETERS  IN 
DESIGN   OF  CASCADE-CONNECTED   REAC- 

Technical   Univ.   of  Istanbul   (Turkey).   Dept    of 
Civil  Engineering. 
Y.  Muslu. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDH,  Vol.  45,  No.  2,  p  123-134,  1989  3 
fig,  2  tab,  Href. 

Descriptors:  'Wastewater  facilities,  'Operating 
policies,  'Biological  wastewater  treatment 
Wastewater  treatment,  Residence  times,  Nomo- 
grams, Continuous  flow  reactors,  Stirred  tank  re- 
actors, Mathematical  models. 

General  relationships  applicable  to  a  wide  variety 
of  bacterial  mediated  wastewater  treatment  proc- 


SUTTABILITY  OF  ION  EXCHANGE  RESINS 

ER*  JHE  REMOVAL  OF  CADMIUM  FROM 

W4S^WATERS     PART    I:    SELECTION    OF 
RESINS, 

Villanova  Univ.,  PA.  Dept  of  Chemical  Engineer- 
ing. 

V.  L.  Punzi,  and  P.  J.  Edwards. 
Water  Pollution  Control  Association  of  Pennsylva- 

?oa0o  ,agafm,e,'  V,°'-  22'  No-  3'  P  2°-23-  May-June 
lysy.  1  tab,  13  ref. 

Descriptors:  'Ion  exchange,  'Resins,  'Cadmium, 
Wastewater   treatment,    Heavy   metals,   Adsorb- 
ents,  Activated  carbon,   Performance  evaluation 
Acidity,  Alkalinity. 

A  series  of  investigations  was  undertaken  to  study 
the  suitability  of  ion  exchange  resins  to  chemically 
adsorb  cadmium  (II)  from  industrial  wastewaters. 
Based  on  adsorbent  properties  such  as  surface  area, 
pore  volume,  number  of  active  sites,  overall  capac- 
ity, and  durability,  four  ion  exchange  resins  were 
selected  for  further  study  (Rohm  and  Haas  Amber- 
lite  resins  IRC-718,  IRC-84,  IR-120PD,  and  252) 
since  they  were  deemed  most  likely  to  produce 
favorable  results.  The  Nuchar  SN  activated  carbon 
was  selected  because  it  produced  the  best  results  in 
a  previous  study.  Cadmium  (II)  concentration  is 
monitored  as  a  function  of  time  with  all  adsorption 
rate  experiments  and  replications  performed  at  pH 
values  of  3,  5,  and  7  for  each  of  the  five  adsorbents 
included  in  this  study.  No  actual  wastewaters  were 
used.  In  developing  the  synthetic  wastewater  used 
in   this  study,  a  number  of  cadmium  salts  were 
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considered.  Cadmium  chloride  solutions  were  se- 
lected based  on  criteria  of  solubility,  resistance  to 
alkalinity,  and  safety.  (Doria-PTT) 
W89-11505 

STUDY  OF  SEWAGE  SLUDGE  TREATMENT 
BY  MEIOBENTHOS,  NITOCRA  SP.  AND  MA- 
CROBENTHOS,        NEANTHES        JAPONICA 

(LZUKA).  ,  „■  ,     •     w    . 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
K.  Kumagai,  and  Y.  Kurihara. 
Bulletin  of  the  Marine  Biology  Station  at  Asamu- 
shi,  Tohoku  University,  Vol.  18,  No.  3,  p  103-108, 
March  1989.  2  fig,  1  tab,  14  ref.  Grant-in-Aid  No. 
63115019  for  Special  Project  Research  from  the 
Ministry  of  Education,  Science  and  Culture  of 
Japan. 

Descriptors:  'Copepods,  'Wastewater  treatment, 
♦Sludge  digestion,  *Biological  wastewater  treat- 
ment, *Biodegradation,  *Tidal  flats,  Polychaetes, 
Sludge,  Benthic  fauna,  Culture  media,  Estuanne 
environment,  Particulate  matter,  Decomposing  or- 
ganic matter,  Wastewater  management,  Japan. 

A  pilot  plant  with  an  artificial  tidal  flat  simulating 
natural  estuarine  tidal  flat  conditions  was  con- 
structed and  operated  as  a  habitat  for  the  poly- 
chaete,  Neanthes  japonica  (Izuka),  and  it  was 
shown  that  the  sludge  extracted  from  a  domestic 
sewage  treatment  plant,  mainly  bacteria  and  proto- 
zoa, serves  as  food  for  the  polychaete.  The  role  of 
a  meiobenthic  Harpacticoida,  Nitocra  sp.,  on  re- 
moval of  particulate  organic  matter  in  the  artificial 
tidal  flat  was  examined.  Nitocra  sp.  was  able  to 
ingest  a  large  quantity  of  sludge  extracted  from 
sewage  waste  and  feces  excreted  from  N.  japonica 
that  had  been  fed  on  sludge,  and  completed  one 
life  cycle  within  three  weeks.  On  the  other  hand, 
N.  japonica  could  not  feed  on  Nitocra  sp.  at  any 
stage  during  its  life  cycle.  These  results  suggest 
that  the  coexistence  of  Nitocra  sp.  and  N.  japonica 
is  suited  for  the  removal  of  particulate  organic 
matter  in  an  artificial  tidal  flat.  Thus  an  artificial 
tidal  flat  may  be  considered  as  a  method  for  sludge 
treatment,  thus  helping  to  solve  a  serious  problem 
in  modern  urban  management.  (Fish-PTT) 
W89-11584 


STUDY  ON  SUBSURFACE  WASTEWATER 
DISPOSAL  SYSTEM  IN  SMALL  COMMUNI- 
TY, 

National  Fisheries  Univ.  of  Pusan  (Republic  of 
Korea).  Dept.  of  Environmental  Science  and  Engi- 
neering. 
B  H  Lee 

Bulletin  of  National  Fisheries  University  of  Pusan, 
Vol.  28,  No.  2,  p  39-46,  December  1989.  7  fig,  4 
tab,  8  ref.  English  summary. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
disposal,  'Septic  tanks,  Soil  disposal  fields,  Subsur- 
face filters,  Nitrogen  removal. 

This  study  was  conducted  to  compare  convention- 
al septic  tanks  with  modified  septic  tanks  and  to 
evaluate  the  efficiencies  of  soil  subsurface  systems. 
The  modified  septic  tank  which  consisted  of  septic 
tank  and  anaerobic  filter  (rice  crust  media)  had  best 
efficiencies  for  a  preapplication  process  of  a  soil 
subsurface  system.  The  soil  column  test  showed 
that  the  soil  depth  required  for  95%  removal  effi- 
ciencies of  pollutants  would  be  over  50  cm.  A 
reinvestigation  of  nitrate  nitrogen  removal  process- 
es is  necessary  for  groundwater  quality  manage- 
ment. (Author's  abstract) 
W89-11608 


MEANS  OF  DETERMINING  DEPTH  AND 
VOLUME  REQUIREMENTS  FOR  INDIRECT 
PHOTOLYSIS  TREATMENT  SYSTEMS, 

Nevada  Univ.,  Reno.  Dept.  of  Civil  Engineering. 
R.  J.  Watts,  V.  D.  Adams,  and  E.  J.  Middlebrooks. 
Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  5,  p  550-555,  May  1989.  6 
fig,  1  tab,  30  ref. 

Descriptors:  'Wastewater  treatment,  'Organic 
wastes,  'Disinfection,  'Photolysis,  Reactors,  Light 
intensity,  Sensitizer  absorbance,  Batch  tests,  Solar 
radiation. 


Indirect  photolysis  in  reactors  under  solar  radi- 
ation has  been  proposed  for  the  pretreatment  of 
organic  industrial  wastes  and  for  wastewater  efflu- 
ent disinfection.  An  equation  with  terms  for  light 
intensity  and  sensitizer  absorbance  was  used  to 
calculate  indirect  photolysis  rate  constants  as  a 
function  of  wastewater  depth  as  a  basis  for  pilot 
system  design.  The  equation  was  initialized  by 
using  batch,  bench-scale  tests  in  which  the  surface 
photolysis  rate  constant  was  determined.  Calcula- 
tion of  an  empirical  efficiency  factor  and  estima- 
tion of  light  intensity  allowed  the  determination  of 
a  rate  constant  profile  for  the  water  column.  The 
accuracy  of  the  calculations  was  verified  by  using 
laboratory  reactors.  The  first  step  in  the  design  of  a 
photolysis  reactor  was  the  calculation  of  mean 
photolysis  rate  constants  for  successive  depth.  For 
each  depth,  the  mean  rate  constant  was  used  in  the 
plug  flow  design  equation  to  calculate  reactor 
volume  and  area.  Reactor  area  declined  exponen- 
tially as  a  function  of  depth.  The  beginning  of  the 
asymptotic  region  of  the  exponential  curve  was  the 
optimum  reactor  depth  and  area.  The  sensitizer 
concentration  that  would  result  in  optimum  reac- 
tor design  (minimum  reactor  area)  would  be  a 
function  of  the  waste  components,  the  waste 
strength,  and  the  sensitizer.  (Author's  abstract) 
W89-11618 


GASIFICATION  AND  PYROLYSIS  OF 
SEWAGE  SLUDGES  (VERWERTUNG  VON 
KLAERSCHLAMM). 

VEBA  Oel  A.G.,  Gelsenkirchen  (Germany,  F.R.). 

H.  P.  Wenning. 

Chemie-Ingenieur-Technik  CITE  AH,  Vol.  61,  No. 

4,  p  227-281,  April   1989.  6  fig,   5  tab.   English 

summary. 

Descriptors:  'Wastewater  treatment,  'Sludge 
treatment,  'Sludge  disposal,  'Primary  sludge,  Gas- 
ification, Pyrolysis,  Sludge  reduction,  Hydrogen, 
Incineration,  Comparison  studies,  Performance 
evaluation. 

Gasification  and  pyrolysis  of  sewage  sludge  were 
examined  as  alternatives  to  sewage  sludge  combus- 
tion. For  this  purpose,  experimental  gasification 
and  pyrolysis  tests  were  performed  with  primary 
sewage  sludge  from  Emschergenossenschaft.  The 
main  objective  of  these  tests  was  the  evaluation  of 
the  yields  and  qualities  for  products  gained  via 
sludge  gasification  or  pyrolysis  and  an  assessment 
of  the  environmentally  relevant  properties  of  the 
related  residues.  Both  process  alternatives  enable 
the  utilization  of  sewage  sludge  without  any  nega- 
tive impact  on  the  environment.  Due  to  the  total 
use  of  the  organic  components  from  the  sewage 
sludge  in  combination  with  an  almost  complete 
utilization  resulting  from  the  valuable  hydrogen 
produced,  gasification  is  an  attractive  alternative 
compared  to  the  burning  of  sewage  sludge,  both 
from  an  environmental  and  an  economic  point  of 
view.  In  the  case  of  sewage  sludge  pyrolysis  a 
portion  of  the  organic  components,  however,  will 
remain  in  the  pyrolysis  residue.  Therefore,  pyroly- 
sis allows  only  a  minor  reduction  of  the  residual 
product.  (Author's  abstract) 
W89-11638 


UPTAKE  OF  MERCURY  FROM  AQUEOUS 
SOLUTION  BY  DUCKWEED:  THE  EFFECTS 
OF  PH,  COPPER  AND  HUMIC  ACID. 

Louisiana  State  Univ.  System,  Baton  Rouge. 
S.  C.  Mo,  D.  S.  Choi,  and  J.  W.  Robinson. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  24A,  No.  2,  p  135-146,  February 
1989.  9  fig,  2  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Water  treatment, 
•Wastewater  treatment,  'Water  pollution  treat- 
ment, 'Mercury,  'Duckweed,  'Aquatic  plants, 
'Hydrogen  ion  concentration,  'Copper,  'Hurnic 
acids,  Chemical  uptake,  Absorption,  Lakes,  Toxici- 
ty- 

Laboratory  studies  were  conducted  to  determine 
mercury  uptake  by  duckweed  under  a  variety  of 
conditions.  The  results  indicated  that  duckweed 
absorbed  mercury  in  water  (e.g.  lakes)  and  that 
after  three  days  it  contained  up  to  2000  ppm  of 
mercury  by  weight  of  duckweed.  The  removal  of 


mercury  by  duckweed  appeared  to  be  the  combi- 
nation of  two  major  processes.  First,  the  mercury 
was  rapidly  removed  by  the  initial  mercury  bind- 
ing sites  of  duckweed.  The  second  process  was  the 
transportation  of  the  mercury  from  the  initial  bind- 
ing site  to  the  final  target  organ  of  duckweed.  This 
was  a  slow  process  and  was  observed  after  the 
third  day.  Removal  was  effective  at  pH  4  and  5 
even  at  low  levels  of  mercury.  The  presence  of 
copper  ions  and  1.0  mM  of  EDTA  suppressed  the 
mercury  uptake  significantly.  In  addition,  10  mg  of 
humic  acid  in  400  mL  solution  suppressed  the 
mercury  uptake  to  some  degree,  probably  by  com- 
plexing  the  mercury.  Duckweed  was  resistant  to 
acute  mercury  toxicity.  (White-Reimer-PTT) 
W89-11640 


MODELING  HEALTH  RISKS  ASSOCIATED 
WITH  WASTEWATER  REUSE  AS  IRRIGANT. 

Yarmouk  Univ.,  Irbid  (Jordan). 

For  primary  bibliographic  entry  see  Field  3C. 

W89-11641 

AUTOMATED  DESIGN  OF  WASTEWATER 
PLANTS. 

Municipality    of    Metropolitan    Seattle-METRO, 

WA. 

R  W.  Samstag,  A.  J.  Lester,  and  F.  S.  Thatcher. 

Civil  Engineering  (ASCE)  CEWRA9,  Vol  59,  No. 

6,  p  54-56,  June  1989.  3  fig. 

Descriptors:  'Sanitary  engineering,  'Project  plan- 
ning, 'Wastewater  facilities,  'Automation,  Man- 
agement planning,  Computer  programs,  Design 
criteria,  Design  methods,  Cost  analysis,  Digital 
computers,  Seattle,  Washington,  Process  control, 
Civil  engineering,  Data  storage  and  retrieval. 

Wastewater  treatment  plant  design  requires  three 
major  steps:  (1)  predesign,  in  which  loads  are  set, 
alternatives  are  compared  in  terms  of  cost,  and 
design  criteria  are  established;  (2)  design  develop- 
ment, in  which  detailed  process  and  instrumenta- 
tion drawings  are  created  for  each  element  in  the 
process  train,  and  equipment  and  piping  are  sized; 
and  (3)  final  design,  in  which  detailed  civil,  archi- 
tectural, structural,  mechanical,  electrical,  and  con- 
trol drawings  and  detailed  project  specifications 
are  prepared.  The  Municipality  of  Metropolitan 
Seattle  (Metro)  has  begun  to  develop  a  computer- 
ized data  base  management  system  to  support  the 
design  process  for  wastewater  plants.  The  follow- 
ing existing  software  packages  for  IBM-PC-com- 
patible computers  are  employed:  the  spreadsheet 
program    Lotus     1-2-3    for    data    manipulation, 
dBASE  software  for  storing  data,  AutoCAD  soft- 
ware for  preparing  drawings,  and  Microsoft  Word 
for  word  processing.  Software  for  linking  among 
these  packages  is  referred  to  as  'The  Design  Ma- 
chine.' The  initial  use  (and  the  inspiration  for  de- 
veloping the  system)  was  the  need  to  do  in-house 
design  work  as  part  of  upgrading  a  2.8-mgd  plant 
at  Richmond  Beach  from  primary  to  secondary 
treatment.  Ultimately  the  spreadsheet  program  was 
used  on  other  projects.  It  can  now  be  used  to 
monitor  consultants'   performance,   compare  one 
form  of  treatment  against  another,  and  to  produce 
progress  reports.  The  intended  use  of  the  word 
processing  software  to  produce  report  using  stand- 
ardized paragraphs  to  be  inserted  by  the  computer 
has  not  been  feasible  because  of  differences  among 
projects.    This    partially    automated    wastewater 
plant  design  approach  may  not  reduce  the  cost  of 
designing,  but  it  is  likely  to  shift  engineers'  tune 
usage  away  from  data  manipulation  toward  more 
creative  activities,   such  as  design  investigations 
and  modeling.  Designs  may  not  be  less  costly,  but 
they  should  be  better  designs.  (Rochester-PTT) 
W89-11645 
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DYNAMICS  OF  FECAL  COLIFORM  AND  CUL- 

TURABLE    HETEROTROPH    DENSITIES    IN 

AN    EUTROPHIC    ECOSYSTEM:    STABILITY 

OF  MODELS  AND  EVOLUTION  OF  THESE 

BACTERIAL  GROUPS. 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrobiolo- 

gie  Marine. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11663 
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ANAEROBIC  DIGESTION  KINETICS  OF 
WINE-DISTILLERIES  WASTEWATERS. 

Cadiz  Univ.  (Spain).  Dept.  of  Chemical  Engineer- 
ing. 

D.  Sales,  M.  J.  Valcarcel,  L.  I.  Romero,  and  E. 
Martinez  de  la  Ossa. 

Journal  of  Chemical  and  Technology  Biotechnol- 
ogy JCTBDC,  Vol.  45,  No.  2,  p  147-162,  1989  8 
fig,  2  tab,  19  ref. 

Descriptors:  'Food-processing  wastes,  'Biological 
wastewater  treatment,  'Wastewater  treatment, 
•Retention  time,  •Anaerobic  digestion,  *Modei 
studies.  Substrates,  Model  testing,  Chemical 
wastes,  Liquid  wastes,  Fermentation,  Anaerobic 
conditions,  Methane. 

Experimental  results  of  anaerobic  digestion  of 
wine-distilleries  wastewaters  are  compared  with 
those  obtained  from  two  theoretical  kinetic 
models:  the  substrate  utilization  model  and  the 
methane  fermentation  model.  Both  models  accu- 
rately predicted  the  performance  of  this  depurative 
process,  except  at  retention  times  of  <  3  d,  be- 
cause the  system  works  under  non-steady  state 
conditions.  The  minimum  retention  time  was  found 
to  be  between  2.6  and  3.3  days,  with  an  average 
value  of  2.85  days;  therefore,  the  maximum  specific 
growth  rate  of  microorganisms  was  calculated  to 
be  0.35/d.  The  maximum  specific  growth  rate  of 
microorganisms  was  found  to  be  independent  of 
the  form  in  which  the  substrate  concentration  is 
expressed.  The  same  does  not  occur  with  the  kinet- 
ic constant.  The  retention  times,  both  experimental 
and  theoretical,  needed  to  obtain  both  maximum 
substrate  utilization  rate  (mass/volume/time)  and 
maximum  volumetric  methane  production  rate 
(volume/volume/time),  were  found  to  be  the  same 
(approximately  4  d).  For  depuration  levels  greater 
than  95  percent,  the  methane  volumes  (at  STP) 
produced  per  gram  of  substrate  added  to  the  di- 
gester were  0.24  cu  dm  CH4/g  chemical  oxygen 
demand  and  0.36  cu  dm  CH4/g  dissolved  volatile 
solids  concentration  (DVS),  both  at  the  optimum 
retention  time  of  6  days.  (Friedmann-PTT) 
W89-11672 


STUDY  OF  CONTACTING  SYSTEMS  IN 
WATER  AND  WASTEWATER  DISINFECTION 
BY  OZONE:  I.  MECHANISM  OF  OZONE 
TRANSFER  AND  INACITVATION  RELATED 
TO  THE  CONTACTING  METHOD  SELEC- 
TION, 

Tsinghua  Univ.,  Beijing  (China).  Dept.  of  Environ- 
mental Engineering. 
Q.  Zhu,  C.  Liu,  and  Z.  Xu. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol 
11,  No.  2,  p  169-188,  1989.  11  fig,  20  ref. 

Descriptors:  'Ozonation,  'Wastewater  treatment, 
•Water  treatment,  'Contact  beds,  'Disinfection, 
Mass  transfer,  Effluents,  Wastewater,  Mathemati- 
cal studies. 

It  is  proposed  that  the  study  of  ozone  disinfection 
contacting  systems  be  studied  from  the  standpoint 
of  the  mechanism  of  the  process.  The  mass  transfer 
rate  should  be  the  main  controlling  factor  affecting 
ozone  disinfection  efficiency  (because  it  controls 
the  disinfection  process)  and  its  function  should  be 
closely  associated  with  the  performance  of  the 
contactor  selected.  It  appears  that  there  is  a  quanti- 
tative relationship  between  the  mass  transfer  coef- 
ficient and  the  inactivation  effect.  To  establish 
functional  relationships  among  the  parameters  of 
ozone  mass  transfer  coefficient,  utilization  efficien- 
cy, effluent  ozone  residual  concentration  and  disin- 
fection effect,  a  static  mixer  with  a  very  strong 
mass  transfer  capability  was  selected  for  compari- 
son with  a  conventional  bubble  column.  The  ex- 
perimental comparison  showed  that  the  process  of 
zone  disinfection  is  controlled  by  the  ozone  mass 
transfer  rate,  and  there  is  a  functional  relationship 
between  overall  mass  transfer  coefficient  and  sur- 
vival ratio.  As  the  ozone  residua]  concentration  in 
the  effluent  increases,  the  mass  transfer  rate  and 
the  inactivation  effect  will  also  be  higher.  There  is 
no  quantitative  relationship  between  mass  transfer 
coefficients  and  inactivation  effects,  although  these 
two  parameters  might  be  different  at  the  same 
percent  ozone  utilization.  The  static  mixer  is 
shown  to  be  suitable  for  ozone  disinfection,  al- 


though it  requires  a  pressure  drop  of  about  0.5  kg/ 
sq  cm   to  overcome  resistance.   (See  also  W89- 
1 1688)  (Friedmann-PTT) 
W89- 11687 


STUDY  OF  CONTACTING  SYSTEMS  IN 
WATER  AND  WASTEWATER  DISINFECTION 
BY  OZONE:  I.  MATHEMATICAL  MODELS  OF 
THE  OZONE  DISINFECTION  PROCESS  WITH 
A  STATIC  MIXER, 

Tsinghua  Univ.,  Beijing  (China).  Dept.  of  Environ- 
mental Engineering. 
Q.  Zhu,  C.  Liu,  and  Z.  Xu. 

Ozone:  Science  and  Engineering  OZSEDS  Vol 
11,  No.  2,  p  189-207,  1989.  15  fig,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Ozonation, 
•Contact  beds,  *Water  treatment,  'Disinfection, 
•Mathematical  models,  Mathematical  studies, 
Model  testing,  Statistical  analysis,  Mass  transfer, 
Simulation  analysis. 

The  ozone  disinfection  process  involves  reactions 
between  different  phases,  with  results  depending 
not  only  on  the  mass  transfer  between  phases,  but 
also  on  the  disinfection  reaction  kinetics.  The  mass 
transfer  process  should  be  defined  by  the  transfer 
rate  and  disinfection  by  the  reaction  rate.  Research 
on  the  mechanism  of  the  ozone  disinfection  process 
with  a  static  mixer  was  conducted,  and  mathemati- 
cal models  were  established  for  ozone  disinfection 
with  operating  parameters  and  device  parameters. 
Using  the  nonlinear  Marquardt  and  linear  methods 
for  estimation  of  the  parameters  to  fit  the  observed 
data,  four  equations  were  obtained  to  represent 
mass  transfer  and  inactivation  processes  with  the 
static  mixer.  The  essential  input  vectors  for  the 
simulation  process  using  these  equations  included 
simple  disturbance  of  the  essential  vectors,  transfer 
equations  and  output  response  value  of  the  static 
mixer.  A  statistical  verification  was  conducted  for 
these  model  equations,  and  the  results  were  satis- 
factory. (See  also  W89- 11687)  (Friedmann-PTT) 
woy- 1 1  ooo 


AMMONIA,  NITRITE  AND  NITRATE  NITRO- 
GEN REMOVAL  FROM  POLLUTED  SOURCE 
WATER  WITH  OZONATION  AND  BAC  PROC- 
ESSES. 

Harbin  Architectural  and  Civil  Engineering  Inst. 
(China).  Water  Pollution  Control  Research  Center. 
For  primary  bibliographic  entry  see  Field  5F 
W89- 11690 


SOME  SILICA-BASED  DOUBLE  SALTS  AS 
ION  EXCHANGERS  USEFUL  IN  THE  TREAT- 
MENT OF  INDUSTRIAL  EFFLUENTS  AND 
CONTROL  OF  POLLUTANTS. 

Aligarh  Muslim  Univ.  (India).  Chemistry  Section. 
K.  G.  Varshney. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  17,  No.  2,  p  167-171,  April  1989  2 
tab,  10  ref. 

Descriptors:  *Wastewater  treatment,  *Ion  ex- 
change, 'Silica,  'Water  pollution  control,  'Metals, 
'Industrial  wastewater,  Hydrogen  ion  concentra- 
tion, Salts,  Temperature,  Radiation,  Comparison 
studies. 

A  systematic  comparative  study  was  performed  on 
the  various  double  salts  based  on  silica.  The  double 
salts  were  found  to  be  more  stable  chemically  and 
thermally  than  single  salts  of  this  type.  The  total 
Na(+)  ion  exchange  capacity  of  the  material  was 
determined  by  the  column  process  using  100-150 
mesh  sized  particles.  The  eluent  obtained,  which 
contained  the  H(  +  )  ions,  was  titrated  against  a 
standard  NaOH  solution  to  determine  the  total 
amount  of  H(+)  ions  released  by  the  ion  exchang- 
er. The  elution  behavior  of  all  the  samples  were 
similar  in  that  they  rapidly  released  the  H(  +  )  ions 
almost  completely  (95%)  in  the  first  70  ml  of  the 
eluant  (0.1  M  NaCl)  from  a  column  of  exchanger. 
The  results  indicate  that  these  inorganic  ion  ex- 
changers are  especially  selective  for  certain  metal 
ions  that  are  common  in  industrial  effluents  and  are 
hazardous  to  health  if  present  in  a  concentration 
higher  than  the  permitted  limit.  By  selecting  a 
particular  ion  exchanger  the  undesired  metal  ion 


can  be  separated  from  the  effluents.  Since  inorgan- 
ic ion  exchangers  are  stable  at  high  temperatures 
and  under  strong  radiation,  they  have  the  added 
advantage  of  being  useful  under  such  conditions 
(Author's  abstract) 
W89-11730 


METABOLIC  REGULATION  OF  BETA-HY- 
DROXYBUTYRATE  DEHYDROGENASE  IN 
ACINETOBACTER  CALCOACETICUS  VAR 
LWOFFI. 

Johannesburg   City    Health    Dept.    Labs.    (South 

Africa). 

L.  H.  Lotter,  and  I.  A.  Dubery. 

Water  SA  WASADV,  Vol.   15,  No.  2,  p  65-70 

April  1989.  7  fig,  2  tab,  25  ref. 

Descriptors:  'Bacterial  physiology,  'Activated 
sludge  process,  'Enzymes,  'Wastewater  treatment 
•Metabolism,  'Phosphorus  removal,  Bacteria,  Bio- 
logical wastewater  treatment,  Beta-hydroxybutyr- 
ate  dehydrogenase,  Heterotrophic  bacteria,  Model 
studies. 

It  has  been  proposed  that  variations  in  nicotina- 
mide adenine  dinucleotide  (NAD)H/NAD  ratio 
controll  the  mechanism  of  biological  phosphate 
removal  through  its  control  of  the  synthesis  and 
degradation  of  poly-beta-hydroxybutyrate  (PHB). 
In  view  of  the  apparent  importance  of  regulating 
PHB  metabolism  in  biological  phosphate  removal, 
an  attempt  was  made  to  confirm  the  presence  of 
this  enzyme  in  Acinetobacter  calcoaceticus  var. 
lwoffi  strains  isolated  from  an  activated  sludge 
plant,  and  to  investigate  some  aspects  of  its  meta- 
bolic control.  Comparison  of  cell-free  extracts  of 
Acinetobacter  isolates  that  accumulated  PHB  with 
isolates  that  did  not  revealed  the  presence  of  beta- 
hydroxybutyrate  dehydrogenase  only  in  PHB-ac- 
cumulating  isolates.  One  of  these  enzymes  had  a 
specific  requirement  for  NAD  and  was  inhibited 
by  high  substrate  concentrations  as  well  as 
NADH,  acetyl-CoA,  and  oxaloacetic  acid.  The 
present  findings  provide  direct  support  for  the 
biochemical  model  of  Wentzel  and  colleagues, 
which  postulated  metabolic  feedback  control  as  the 
regulatory  mechanism  that  provided  Acineto- 
bacter with  a  means  to  proliferate  under  alternat- 
ing anaerobic/anoxic/aerobic  conditions.  (Roches- 
ter-PTT) 
W89- 11743 


ENHANCED  POLYPHOSPHATE  ORGANISM 
CULTURES  IN  ACTIVATED  SLUDGE  SYS- 
TEMS: PART  H.  EXPERIMENTAL  BEHAV- 
IOUR. 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

M.  C.  Wentzel,  G.  A.  Ekama,  R.  E.  Loewenthal, 

P.  L.  Dold,  and  G.  R.  Marais. 

Water  SA  WASADV,  Vol.   15,  No.  2,  p  71-88 

April  1989.  18  fig,  5  tab,  26  ref. 

Descriptors:  *Wastewater  treatment,  ^Activated 
sludge  process,  'Biological  wastewater  treatment, 
'Phosphorus  removal,  'Microorganisms,  Poly- 
phosphate organisms,  Bacteria,  Bardenpho  system, 
UCT  system,  Model  studies,  Aerobic  digestion, 
Anoxic  conditions,  Anaerobic  metabolism,  Ace- 
tates, Biochemistry,  Culturing  techniques. 

Previous  research  with  enhanced  cultures  of  poly- 
phosphate (polyP)  organisms  developed  in  modi- 
fied Bardenpho  and  UCT  systems  showed  that  the 
mixed  liquor  in  these  systems  consisted  of  more 
than  90%  Acinetobacter  spp.,  a  polyP  organism. 
The  present  study  used  enhanced  cultures:  (1)  to 
identify  the  compounds  influenced  by  biological 
excess  phosphorus  removal,  (2)  to  identify  the 
processes  that  act  on  these  compounds,  and  (3)  to 
conceptualize  a  mechanistic  model  that  qualitative- 
ly describes  the  kinetic  and  stoichiometric  behav- 
ior of  the  processes  and  compounds.  Batch  tests 
were  conducted  to  investigated  five  aspects:  (1) 
aerobic  digestion  of  the  mixed  liquor;  (2)  response 
with  addition  of  acetate  under  anaerobic  condi- 
tions; with  either  (3)  aerobic;  or  (4)  anoxic  re- 
sponse thereafter;  and  (5)  response  with  acetate 
addition  under  aerobic  conditions.  In  addition 
cation  release  and  uptake  were  studied  in  batch 
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tests.  The  conceptual  model  developed  based  on 
these  results  included  processes  that  can  be 
grouped  in  three  broad  categories:  sequestration  of 
acetate,  growth,  and  endogenous  mass  loss.  Quali- 
tatively the  behavior  indicated  by  the  model  agrees 
with  present  understanding  of  the  biochemistryof 
the  biological  excess  P  removal  phenomenon.  The 
results  agreed  with  a  previously  published  bio- 
chemical model  and  experimental  observations. 
(See  also  W89- 11745  and  W88-08906)  (Rochester- 
PTT) 
W89-11744 

ENHANCED  POLYPHOSPHATE  ORGANISM 
CULTURES  IN  ACTIVATED  SLUDGE  SYS- 
TEMS: PART  III.  KINETIC  MODEL. 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

M.  C.  Wentzel,  P.  L.  Dold,  G.  A.  Ekama,  and  G. 

Water  SA  WASADV,  Vol.  15,  No.  2,  p  89-102, 
April  1989.  15  fig,  8  tab,  10  ref,  append. 

Descriptors:  'Mathematical  models,  'Wastewater 
treatment,  'Activated  sludge  process,  'Biological 
wastewater  treatment,  'Phosphorus  removal, 
Microorganisms,  Kinetics,  Stoichiometry,  Poly- 
phosphate organisms,  Municipal  wastes,  Bacteria, 
Bardenpho  system,  UCT  system,  Aerobic  condi- 
tions, Denitrification,  Anoxic  conditions,  Anaero- 
bic metabolism,  Biochemistry. 

Using  a  previously-developed  mechanistic  model 
as  a  basis,  a  mathematical  model  was  developed 
that  describes  the  kinetics  and  stoichiometry  of 
biological  excess  phosphate  removal  phenomena. 
In  the  mathematical  model,  12  compounds  and  13 
processes  are  identified  as  essential  to  describe  the 
biological  excess  removal  phenomena.  The  process 
rates  and  stoichiometry  are  formulated  mathemati- 
cally and  displayed  in  matrix  form  for  ready  visual- 
ization and  systematic  computation.  The  kinetic 
and  stoichiometric  constants  in  the  model  were 
evaluated  directly  from  experimental  observations. 
Batch  and  steady-state  verification  experiments 
were  conducted  in  the  Bardenpho  enhanced  cul- 
ture system  and  UCT  enhanced  culture  system. 
The  behavior  predicted  by  the  model  conformed 
closely  with  experimental  observation.  The  mathe- 
matical model  deals  only  with  the  anaerobic  and 
aerobic  states;  anoxic  states  are  not  dealt  with 
because  the  experimental  enhanced  cultures  devel- 
oped only  include  minimal  growth  of  polyphos- 
phate organisms  that  use  nitrate  as  an  electron 
acceptor.  This  aspect  requires  further  investigation 
because,  in  systems  receiving  municipal  sludges, 
denitrification  and  P  uptake  occasionally  have 
been  observed  at  laboratory  and  full  scale.  Despite 
certain  restrictions,  the  model  constitutes  a  major 
step  towards  incorporating  biological  excess  P  re- 
moval into  the  general  activated  sludge  model. 
(See  also  W88-08906  and  W89- 11744)  (Rochester- 
PTT) 
W89-11745 

OZONATION  FOR  NON-FILAMENTOUS 
BULKING  CONTROL  IN  AN  ACTIVATED 
SLUDGE  PLANT  TREATING  FUEL  SYNTHE- 
SIS WASTE  WATER. 

Pretoria  Univ.  (South  Africa).  Dept.  of  Chemical 

Engineering. 

J.  van  Leeuwen. 

Water  SA  WASADV,  Vol.  15,  No.  2,  p  127-132, 

April  1989.  5  fig,  12  ref. 

Descriptors:  'Activated  sludge  process,  'Bulking 
sludge,  'Ozonation,  'Industrial  wastewater, 
'Wastewater  treatment,  South  Africa,  Synthetic 
fuels,  Water  reuse,  Pilot  plants,  Aeration,  Recy- 
cling. 

A  zero-discharge  mode  of  operation  at  the  South 
Africa  fuel  synthesis  plant  necessitates  the  infinite 
recycling  of  treated  industrial  waste  water.  The 
treatment  process  incorporates  activated  sludge 
units  in  which  non-filamentous  bulking  and  carry- 
over of  solids  often  occurs.  The  use  of  ozone  for 
the  control  of  this  non-filamentous  bulking  was 
investigated  on  a  33  1/day  pilot-scale  plant.  An 
ozone  dosage  of  1  gAg  mixed  liquor  suspended 
solids  per  day  could  reduce  the  diluted  sludge 


volume  index  from  an  average  of  125  to  about  70 
ml/g  mainly  by  preventing  zoogleal  growths,  the 
main  contributor  to  filamentous  bulking.  The  solids 
losses  were  reduced  from  437  to  194  mg/1.  Ozona- 
tion in  the  aeration  component  was  more  effective 
than  in  the  sludge  recycle.  (Author's  abstract) 
W89-11748 

STUDY  OF  THE  POPULATION  OF  MICRO- 
ORGANISMS IN  A  MUNICIPAL  ACTIVATED 
SLUDGE  TREATMENT  PLANT  (ESTUDIO  DE 
LA  POBLACION  DE  MICROOGANISMS  EN 
UNA  PLANTA  DEPURADORA  URBANA  DE 
FANGOS  ACTTVADOS), 
Barcelona  Univ.  (Spain).  Facultat  de  Biologia. 
H.  Salvado,  E.  Gonzalez-Palacios,  and  D.  Pilar- 

Publicaciones  del  Departamento  de  Zoolog  is  Uni- 
versidad  de  Barcelona  Facultad  de  Biologia,  Vol. 
14,  p  21-29,  1988.  7  fig,  1  tab,  10  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Activated  sludge  process,  'Microorganisms, 
Physical  properties,  Chemical  properties,  Fauna, 
Population  dynamics,  Succession,  Species  compo- 
sition, Species  diversity,  Protozoa,  Metazoa. 

The  microorganism  populations  in  a  waste  treat- 
ment plant  were  studied  during  a  three-month 
period.  The  following  physico-chemical  factors 
were  determined:  (1)  temperature,  (2)  pH,  (3)  bio- 
chemical oxygen  demand,  (4)  Cl(-),  (5)  N02(-),  (6) 
NO30,  S04(-),  (7)  soluble  inorganic  phosphate, 
(8)  alkalinity,  (9)  conductivity,  and  (10)  total  sus- 
pended solids.  The  fauna  is  represented  by  a  small 
metazoa  and  several  protozoa.  Ciliated  protozoa 
are  represented  by  Uronema  marinum,  Litonotus 
lamella,  Opercularia  minima,  Vorticella  micros- 
toma, Euplotes  sp.  and  Aspidisca  costata.  A  good 
depuration  in  the  plant  is  observed  when  the  values 
of  peritrich  ciliate  are  between  60-70%.  It  is  con- 
cluded that  diversity  is  a  good  indicator  of  the 
state  of  the  good  depuration  in  the  sewage  plant,  as 
the  diversity  grows  when  the  BOD  diminishes  and 
vice  versa.  (Miller-PTT) 
W89-11817 


WASTEWATER  NUTRIENT  REMOVAL  BY 
CHLORELLA  PYRENOIDOSA  AND  SCEN- 
EDESMUS  SP. 

Hong  Kong  Polytechnic,  Kowloon.  Dept.  of  Ap- 
plied Biology  and  Chemical  Technology. 
N.  F.  Y.  Tarn,  and  Y.  S.  Wong. 
Environmental  Pollution  ENPOEK,  Vol.  58,  No. 
1,  p  19-34,  1989.  5  fig,  2  tab,  25  ref. 

Descriptors:  'Nitrogen  removal,  'Secondary 
wastewater  treatment,  'Phosphorus  removal, 
'Wastewater  treatment,  'Nutrient  removal,  'Acti- 
vated sludge,  'Algae,  Coastal  waters,  Hong  Kong, 
Chlorella,  Scenedesmus,  Chlorophyta,  Biological 
wastewater  treatment. 

Two  different  species  of  photosynthetic  microal- 
gae,  Chlorella  pyrenoidosa  and  Scenedesmus  sp., 
were  grown  in  settled  and  activated  sludge  sewage 
filtrates  at  two  different  inoculum  sizes,  aimed  to 
reduce  nutrient  load  from  wastewater.  Higher 
growth  rates  were  recorded  in  cultures  with 
higher  inoculum  size,  and  algal  cells  usually  grew 
better  in  settled  sewage  than  in  activated  sewage. 
As  algae  started  to  grow  and  multiply,  both  nitro- 
gen and  phosphorous  content  in  wastewater  de- 
creased significantly.  The  removal  rate  was  rapid 
during  the  first  week  of  growth,  and  more  than  2/3 
of  wastewater  N  and  P  was  reduced.  After  the 
initial  period,  the  removal  rate  slowed  down.  At 
the  end  of  the  study,  more  than  80%  of  total  P  and 
inorganic  N  present  in  settled  sewage  were  re- 
duced but  such  removal  efficiency  was  lower  in 
the  activated  sewage.  In  general,  high  inoculum 
size  of  algal  cells  provided  more  N  and  P  removal 
than  low  inoculum,  and  Chlorella  cells  performed 
better  than  Scenedesmus.  These  results  suggest 
that  cultivation  of  Chlorella  is  one  of  the  feasible 
methods  to  reduce  the  amount  of  nitrogen  and 
phosphorous  entering  the  coastal  water  near  Hong 
Kong  which,  in  turn,  prevents  the  eutrophication 
problem.  It  is  also  clear  that  algal  ponds  with  high 
inoculum  size  might  be  more  suitable  to  be  in- 
stalled as  a  secondary  rather  than  a  tertiary  treat- 
ment process.  (Author's  abstract) 


W89- 11824 

ANALYSIS  OF  NITRIFICATION  DURING  THE 
AEROBIC  DIGESTION  OF  SECONDARY 
SLUDGES, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
D.  S.  Bhargava,  and  M.  T.  Datar. 
Environmental  Pollution  ENPOEK,  Vol.  58,  No. 
1,  p  57-72,  1989.  4  fig,  2  tab,  21  ref. 

Descriptors:  'Activated  sludge,  'Biological 
wastewater  treatment,  'Wastewater  treatment, 
'Secondary  wastewater,  'Aerobic  digestion,  'Ni- 
trification, Hydrogen  ion  concentration,  Tempera- 
ture, Biodegradation. 

The  occurrence  and  progress  of  nitrification 
during  aerobic  digestion  of  activated  sludge  was 
studied  under  a  wide  range  of  initial  concentrations 
of  total  solids  (1000  to  80,000  mg/L),  initial  pH 
range  of  4.5  to  10.4  and  digestion  temperature 
range  of  5  to  60  C.  Batch  aerobic  digestion  studies 
on  activated  sludge  grown  on  wastewater  (en- 
riched with  organic  solids  from  human  excretal 
material)  indicate  that  almost  complete  elimination 
of  the  biodegradable  matter  of  the  activated  sludge 
was  one  of  the  essential  prerequisites  to  initiate 
nitrification.  Favorable  ranges  of  temperature  and 
pH  for  nitrification  25  to  30  C  and  6.0  to  8.3, 
respectively.  With  all  favorable  conditions,  a  mini- 
mum period  of  about  2  days  was  necessary  for 
population  build-up  of  genera  Nitrosomonas  and 
Nitrobacter,  and  to  initiate  nitrification.  Nitrate 
formation  invariably  lagged  behind  nitrite  forma- 
tion, but  under  certain  conditions  both  phases  of 
nitrification  were  observed  to  progress  hand  in 
hand.  (Author's  abstract) 
W89-11825 


WASTEWATER  TREATMENT  BY  ION-EX- 
CHANGE. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Clayton  (Australia).  Div.  of  Chemi- 
cal and  Wood  Technology. 
B.  A.  Bolto,  and  L.  Pawlowski. 
E.  and  F.  N.  SPON,  New  York.    1987.   262  p. 

Descriptors:  'Wastewater  treatment,  'Ion  ex- 
change, 'Chemical  treatment,  Industrial 
wastewater,  Turbidity,  Water  reuse,  Oxidation, 
Recycling,  Water  reuse. 

The  stringent  requirements  in  force  today  for  the 
treatment  of  wastewaters  to  make  them  fit  for 
discharge  have  focused  attention  on  improved 
methods  of  cleaning  up  effluents.  At  the  same  time, 
concern  over  the  depletion  of  natural  resources 
and  rising  costs  of  industrial  raw  materials  has 
made  recovery  and  recycling  an  increasingly  cost- 
effective  option  in  industrial  waste  management. 
This  book  is  a  detailed  explanation  of  how  ion- 
exchange  technology  can  overcome  these  concerns 
by  cleaning  up  industrial  wastewater,  while  recov- 
ering their  components  for  reuse.  The  first  part  of 
the  book  gives  an  up-to-date  picture  of  ion-ex- 
change technology,  providing  a  framework  for  the 
discussion  of  the  practical  aspects  of  its  application 
to  wastewater  treatment.  The  second  part  deals 
with  the  particular  problems  of  industrial 
wastewaters,  such  as  high  turbidity  and  strong 
oxidizing  properties.  A  series  of  flowsheets  pre- 
sents a  clear  guide  to  the  diverse  applications  of 
ion-exchange  technology  in  the  recovery  and  reuse 
of  water  and  chemicals  from  wastes,  concentrating 
on  methods  in  active  use  in  industry  or  at  the  pilot- 
plant  stage.  (Lantz-PTT) 
W89- 11895 
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DESIGN  SEMINAR  HANDOUT:  SLUDGE 
TREATMENT  AND  DISPOSAL. 

Environmental  Protection  Agency  Environmental 
Research  Information  Center  Technology  Trans- 
fer, 1977.  273p. 

Descriptors:  'Wastewater  treatment,  'Sludge  di- 
gestion, 'Sludge  stabilization,  'Sludge  disposal, 
'Land  disposal,  Environmental  effects,  Inciner- 
ation, Research  priorities,  Public  health,  Economic 
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aspects,  Path  of  pollutants,  Groundwater  pollution 
Population  exposure,  Risk  assessment. 

This  seminar  addressed  sludge  processing,  conver- 
sion, and  land  application  and  the  use  of  digester 
gas,    solar    energy,    and    sludge    composting    in 
wastewater  treatment.  The  utilization/disposal  op- 
tions available  for  sludge  include  ocean  dumping 
incineration,  and  land  disposal.  Each  has  its  own 
specific  set  of  environmental  problems.  In  order  to 
implement  any  policy,  a  number  of  problems  that 
presently  inhibit  sludge  management  must  be  re- 
solved.  These  problems  require  research  in  the 
areas  of  both  public  health  and  wastewater  treat- 
ment technology.  The  goaJ  of  processing  and  treat- 
ment research  and  development  is  to  produce  tech- 
nology alternatives  which  can  be  used  to  prepare 
the  sludge  for  application  to  the  land  or  for  one  of 
the  conversion  processes  so  that  the  total  cost  of 
handling   or   disposal    is   minimized.    Conversion 
processes  have  been  divided  between  efforts  devot- 
ed   to   upgrading   conventional    incineration   and 
tasks  oriented  toward  development  of  new  proc- 
esses. Objectives  relating  to  land  application  man- 
agement are  to  develop  methods  and  technology  to 
control   the  transformation  and/or  movement  of 
pollutants  through  the  soil,  plants,  groundwater 
and  human  food  chain.  The  difficulty  in  resolving 
the  health  effects  issue  is  that  data  which  will 
permit  definitive  evaluation  and  decisions  regard- 
ing the  significance  of  sludge  in  the  human  food 
chain  do  not  exist  to  the  satisfaction  of  the  several 
scientific    disciplines    involved.    (See    W89- 11909 
thru  W89-1 1915)  (Lantz-PTT) 
W89- 11908 


REVIEW  OF  CONDITIONING,  THICKENING 
AND  DEWATERING  OF  SLUDGE 

JR.  Harrison. 

IN:  Design  Seminar  Handout:  Sludge  Treatment 
and  Disposal.  Environmental  Protection  Agencv 
Environmental  Research  Information  Center 
Technology  Transfer,  1977.  p  68-1 19,  3  fig,  17  tab, 

Descriptors:  'Sludge  thickening,  'Sludge  drying 
Wastewater    treatment,     'Sludge    conditioninii 
Dewatering,  Sludge  disposal,  Primary  wastewater 
treatment,  Secondary  wastewater  treatment. 

This  report  reviews  the  operating  experience  of 
the  past  3-4  years  in  sludge  conditioning,  thicken- 
ing, and  dewatering,  and  recent  applicable  re- 
search and  development  activities  in  these  same 
unit  process  areas.  Innovative  results  achieved  in 
operating  plants  are  emphasized.  The  following 
categories  of  processes  used  in  the  treatment  and 
disposal  of  sludges  are  expanded  upon  in  this 
paper:  thickening  (blending),  stabilization  (reduc- 
tion), conditioning  (stabilization),  dewatering  heat 
drying,  reduction  (stabilization),  and  final  difposal 
In  classifying  and  describing  sludge  processing 
methods,  the  potential  of  a  process  to  accomplish 
more  than  one  task  must  be  taken  into  account 
Accordingly,  this  nomenclature  attempts  to  recog- 
nize that  four  of  the  major  categories  (thickening 
conditioning,  dewatering,  and  reduction)  have  pn- 

wT9y.ir90l)1L",z-F^d)ary  0bjeCtiVeS'  (SeC  ah° 
W89-11910 


mult.ples  to  achieve  desired  performance  for  a 
given  compound  and  its  associated  difficulty  of 
stripping.  The  capital  cost  of  a  commercial  aer- 
ation system  will  be  approximately  50%  higher 
than  a  typical  2-unit  GAC  installation  with  soften- 

wi°r  M^o0rm  °f  iron  removal  as  pretreatment. 
When  MTBE  is  present  in  significant  concentra- 
10ns,  or  petroleum  contamination  in  high  concen- 
trations, GAC  and  aeration  are  not  very  compara- 
ble since  GAC  is  incapable  of  economically  re- 
moving the  contamination.  The  operation  cost  of 
GAC,  due  to  frequent  bed  replacement  in  these 
applications,  makes  aeration  the  only  cost  effective 

W89niT9V36  alS°  W89"' 19I6)  (Lantz-PTT) 


WATER  POLLUTION  CONTROL  IN  LOW 
DENSITY  AREAS.  PROCEEDINGS  OF^  A 
CONF^REN^RONMENTAL    ENGINEERING 

W089.?l953ry  bibHographic  entry  **   F'eld   5G 


STAJ!ILIZATION    AND    DISINFECTION    OF 
SLIPS'*™*  TR^TMENT  PLA^T 

Burgess  and  Niple  Ltd.,  Columbus,  OH 

R.  F.  Noland,  and  J.  D.  Edwards. 

IN:  Design  Seminar  Handout:  Sludge  Treatment 

and  Disposal.  Environmental  Protection  Agency 

Environmental     Research     Information     Center 

Technology  Transfer,  1977.  p  x-67,  18  exhibits,  26 

ret. 

Descriptors:  'Sludge  stabilization,  'Wastewater 
treatment,  'Disinfection,  Lime,  Economic  aspects 
Costs  Incineration,  Sludge  digesting,  Anaerobic 
digestion,  Chlonnation,  Aerobic  digestion,  Patho- 
gens, Design  criteria,  Operating  policies. 

Sludge  constitutes  the  most  significant  by-product 
of  wastewater  treatment;  its  treatment  and  disposal 
is  perhaps  the  most  complex  problem  which  faces 
both  the  designer  and  operator  of  a  waste-water- 
treatment  facility.  Raw  sludge  contains  large  quan- 
tities of  microorganisms,  mostly  fecal  in  origin 
many  of  which   are   pathogenic   and   potentially 
hazardous  to  humans.  Sludge  processing  is  further 
complicated  by  its  variable  properties  and  relative- 
ly low  solids  concentration.  Solutions  have  long 
been  sought  for  better  stabilization  and  disposal 
methods  which  are  reliable  and  economical  and 
able  to  render  sludge  either  inert  or  stable    The 
purpose  of  this  report  is  to  present  a  review  of 
stabilization  and  disinfection  method  for  municipal 
wastewater  treatment  plant  sludges.  Particular  em- 
phasis is  on  lime  stabilization.  Other  unit  processes 
which  are  discussed  include:  anaerobic  and  aerobic 
digestion      chlonnation,     heat     treatment,     flash 
drying,   long-term   lagooning,   and  irradiation    A 
case  history  of  lime  stabilization  is  presented  which 
includes:  capital  and  annual  operation  and  mainte- 
nance costs;  chemical,  bacterial,  and  pathological 
properties;  land  application  techniques;  and  design 
considerations.  A  comparison  of  the  performance, 
capital  and  annual  operation  and  maintenance  costs 
tor  lime  stabilization  and  anaerobic  digestion  have 
also  been  included.  By  1985,  at  least  75%  of  all 
sludges  produced  will  require  stabilization  by  some 
method  other  than   incineration.   Most   currently 
accepted  sludge  stabilization  methods,  e.g     lime 
stabilization,  anaerobic,  and  aerobic  digestion,  have 
been  shown  to  significantly  reduce  pathogen  con- 
centrations. Sludge  does  not  need  to  be  completely 
sterile  prior  to  ultimate  disposal  but  good  sanita- 
tion practices  are  essentia]  during  both  processing 

MOT^V?""6  d^B2?al  operations.  (See  also  W89- 

i  ivus;  (Lantz-PTT) 

W89-11909 


ANAEROBIC  DIGESTER  GAS,  SOLAR 
ENERGY  AND  SLUDGE  COMPOSTING  IN 
MUNICIPAL  WASTEWATER  TREATMENT 

W89Pn9n y  blbliograPhic  entry  see  Field  5E. 


CHEMICAL  FIXATION  OF  WASTES 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 

W89Pn9a2y  bibliographic  entrv  see  Field  5E. 


REMOVAL  OF  PETROLEUM  HYDROCAR. 
BONS  AND  MTBE  FROM  WATER  BY^V 
MULTI-STAGED  POE  AERATION  SYSTEM 

Lowry  Engineering,  Inc.,  Unity,  ME. 

J.  D.  Lowry,  and  S.  B.  Lowry 

IN:  Proceedings  of  the  FOCUS  Conference  on 

™  "Srt  Gl?Und  Water  Issues.  September 
u>.  '9°f>  Stamford,  Connecticut.  National 
^o  ?c^ei'  Assoc'ation,  Dublin,  Ohio,  1988.  p 
339-352,  9  fig,  1  tab,  10  ref. 

Descriptors:  'Water  treatment,  'Oil  pollution, 
Hydrocarbons,  'Ethers,  'Cleanup  operations, 
Aeration,  Costs,  Organic  compounds,  Water  pol- 
lution treatment,  Economic  aspects,  Granular  acti- 
vated carbon,  Field  tests,  Domestic  water,  Adsorp- 
tion Water  softening,  Operating  costs,  Cost  analy- 
sis, Iron,  Methyl  tertiary  butyl  ether 


WATER  AND  LAND  ORIENTFn 

WASTEWATER  TREATMENT  SYSTEMS 

BraTch°f  Engmeers'  New  York.  Special  Studies 
F.  M.  McGowan. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28  1973 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  3-14  3 
tab.  v 

Descriptors:  'Wastewater  treatment,  'Wastewater 
disposal,  'Water  pollution  control,  'Land  disposal 
Wastewater  treatment,  Nitrogen,  Biochemical 
oxygen  demand,  Chemical  oxygen  demand,  Am- 
monia, Organic  compounds. 

An  overview  of  the  land  treatment  technique  for 
wastewater  management  and  of  advanced  water- 
oriented  techniques  is  presented.  Technologies  pre- 
sented are  capable  of:  (1)  advanced  water-oriented 
treatment  processes  able  to  remove  or  convert 
specific  constituents  not  normally  removed  with 
secondary  treatment;  (2)  ammonia  removal-  (3) 
total  nitrogen  removal;  (4)  98%  phosphorus  re- 
moval; (5)  residual  biochemical  oxygen  demand 
and  suspended  solids  removed;  and  (6)  chemical 
oxygen  demand  removal.  Judgements  of  the  best 
or  most  appropriate  technique  are  left  to  the  de- 
signer and  planner.  The  paper  has  three  sections- 
(I)  some  introductory  comments  on  the  philosophy 
of  pollution  abatement;  (2)  a  description  of  tech- 
nologies; and  (3)  some  observations  on  opportuni- 

'V*  fwonH'lIP1?  "*  of  land  treatment  systems.  (See 
also  W89- 1 1 953)  (Lantz-PTT) 
W89- 11954 


Granular  activated  carbon  (GAC)  adsorption  has 

few6"  thC  St8te  of  the  art  for  Point-of-entry 
(FOE)  treatment  of  private  household  water  sup- 
plies that  become  contaminated   with  petroleum 
products  such  as  gasoline  and  various  fuel  oils 
However,  the  inability  of  GAC  to  effectively  treat 
groundwater  containing  high  levels  of  contamina- 
tion and/or  methyl  tertiary  butyl  ether  (MTBE) 
5?  Co^d  a  need  for  an  effective  alternative  in 
tnese  Put  applications.  A  new  patented  treatment 
system  employing  multi-staged  diffused  bubble  aer- 
ation has  been  developed  over  the  past  four  years 
I  wenty-two  field  prototypes  are  currently  in  rou- 
tine operation  in  three  states  and  in  Canada    Im- 
provements have  been  made  over  the  period  of 
study  and  a  commercial  version  is  being  readied 
for  introduction   in   the   fall   of   1988.   The   field 
performance  for  the  22  six-staged  aeration  system 
??^ypeS  has  been  excellent.  Levels  of  MTBE  of 
27,000  micrograms/L  and  gasoline  concentrations 
of  over  300,000  microg/L  have  been  successfully 
treated  to  levels  below  10  microg/L.  The  commer- 
cial version  of  the  aeration  system  will  consist  of 
modules  (18  in.  X  32  in.  footprint)  used  singly  or  in 


LAND  TREATMENT  OF  WASTEWATERS  FOR 
RURAL  COMMUNITIES. 

Cold   Regions   Research   and   Engineering   Lab 
Hanover,  NH. 
S.  C  Reed,  and  T.  Buzzell. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28  1973 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975  p  23-40  3 
fig,  1  tab,  13  ref. 

Descriptors:      'Land     disposal,      'Rural     areas, 
Wastewater    treatment,    Wastewater    irrigation 
Spray  irrigation,  Overland  flow,  Rapid  infiltration 
Costs,  Economic  aspects,  Design  standards. 

Three  basic  concepts  are  available  for  the  land 
treatment  of  wastewaters:  rapid  infiltration,  spray 
irrigation,  and  overland  flow.  In  the  physical  sense 
they  differ  as  to  the  volume  and  the  pathway  of  the 
liquid  applied.  They  are  defined  as  follows:  spray 
lrngation-the  controlled  spraying  of  liquid  onto 
the  land  at  a  rate  measured  in  inches  of  liquid/ 
week  with  a  flow  path  of  infiltration  and  percola- 
tion within  the  boundaries  of  the  receiving  site- 
overland  flow-the  controlled  discharge  by  spray- 
ing or  other  means  of  liquid  onto  the  land  at  a  rate 
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measured  in  inches/week  with  the  flow  path  being 
downslope  sheet  flow;  and  rapid  infiltration-the 
controlled  discharge  by  spreading  or  other  means 
of  liquid  onto  the  land  at  a  rate  measured  in  feet/ 
week  with  the  flow  path  being  high-rate  infiltra- 
tion and  percolation.  Design  criteria,  land  require- 
ments, and  costs  for  these  concepts  are  discussed  in 
detail.  These  concepts  are  proposed  as  renovative 
systems  and  not  as  convenience  disposal  or  con- 
venience irrigation,  and  their  design,  construction, 
and  operational  management  retain  wastewater 
renovation  as  the  functional  intent  of  all  system 
components  and  optimization  of  renovation  as  the 
functional  goal.  (See  also  W89-11953)  (Lantz-PTT) 
W89-11956 


SEPTIC  TANKS  AND  THEIR  EFFECTS  ON 
THE  ENVIRONMENT. 

California  Univ.,  Berkeley.  Sanitary  Engineering 
Research  Lab. 
P.  H.  McGauhey. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  43-53,  10 
ref. 

Descriptors:  'Wastewater  treatment,  *Water  pollu- 
tion effects,  'Septic  tanks,  'Environmental  effects, 
Evapotranspiration,  Dissolved  solids,  Seepage, 
Sand  filters,  Percolation,  Cesspools. 

At  best,  septic  systems  increase  the  total  dissolved 
mineral  content  of  local  groundwaters  and  at  worst 
may  introduce  bacteria,  viruses,  and  degradable 
organic  matter  as  well.  From  an  environmental 
viewpoint  the  'best*  septic  tank  system  is  not  the 
best  of  all  possible  alternatives  in  an  urban  situa- 
tion. Rationally,  it  would  seem  undesirable  to  con- 
centrate 2,000  to  15,000  septic  systems  on  the  roof 
of  a  single  groundwater  basin  or  along  the  margin 
of  a  recreational  lake.  Nor  is  it  necessary  today.  On 
the  other  hand,  the  'best'  septic  system  is  certainly 
adequate  for  the  isolated  dwelling,  where  service 
to  man  far  exceeds  any  possible  detriment  to  the 
environment.    Assuming   proper   installation    and 
successful  operation  of  a  septic  system,  the  envi- 
ronmental effects  are  largely  upon  the  quality  of 
groundwaters.  Effects  with  various  types  of  perco- 
lation systems  are:  (1)  cesspool-because  the  primi- 
tive system  will  work  only  on  coarse  or  highly 
fissured  material,  raw  sewage  may  move  directly 
into    groundwater   supplies    carrying    tastes    and 
odors  from  products  of  anaerobic  decomposition 
of  sewage  solids,  bacteria  and  viruses,  undegraded 
detergents,  partially  degraded  organic  compounds, 
which  will  later  degrade  when  water  is  withdrawn 
or  outcrops  on  the  surface,  and  nutrients  capable  of 
enriching  surface  waters;  (2)  narrow  trench  and 
seepage  bed  in  biologically  active  zone-a  properly 
operated   aerobic  soil   system  will  remove  from 
sewage  effluents  such  factors  as  sewage  bacteria 
and  other  particulate  matter,  viruses,  phosphates, 
and  synthetic  detergents;  (3)  deep  trench  and  seep- 
age pit~these  systems  are  installed  in  soils  below 
the  aerobic  biologically  active  zone  but  above  the 
maximum  water  table  evaluation.  They  change  the 
quality  of  tank  effluent  percolating  downward  by 
removal  of  bacteria,  viruses,  and  suspended  solids, 
and  by  immobilization  of  phosphates  and  ammonia 
on  soil  particles;  (4)  sand  bed-effluent  from  the 
sand  bed  is  discharged  upon  the  surface,  and  in 
many  cases,  is  of  a  better  quality  than  the  native 
surface  water;  and  (5)  evapotranspiration  systems- 
the  ET  system  can  enhance  the  growth  of  vegeta- 
tion and  in  this  sense  have  a  positive  esthetic  effect 
upon    the    environment.    (See    also    W89-11953) 
(Lantz-PTT) 
W89-11957 


ANALYSIS  OF  SEPTIC  TANK  SURVIVAL 
DATA  FROM  1952  TO  1972  IN  FAIRFAX 
COUNTY  VIRGINIA, 

Fairfax  County  Health  Dept.,  VA.  Div.  of  Envi- 
ronmental Health. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 11960 


USE  OF  SOIL  FOR  DISPOSAL  AND  TREAT- 
MENT OF  SEPTIC  TANK  EFFLUENT. 


Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
J.  Bouma. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  89-94,  2 
fig,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
disposal,  'Land  disposal,  'Soil  treatment,  Wiscon- 
sin, Septic  tanks,  Leaching,  Mounds,  Seepage. 

According  to  state  law,  the  soil  must  be  used  for 
disposal  of  septic  tank  effluent  in  Wisconsin.  Many 
soils,  however,  do  not  accept  or  purify  liquid  efflu- 
ent well.  Among  these  are  slowly  permeable  soil, 
thin  permeable  soil  over  very  permeable  creviced 
bedrock,  and  soil  with  periodic  or  permanent  high 
groundwater.  In  addition,  slope  requirements  have 
been  defined,  and  construction  in  flood  plains  is 
not  allowed.  The  general  requirement  for  on-site 
waste  disposal  is  the  availability  of  at  least  3  ft  of 
sufficiently  permeable  unsaturated  soil  below  the 
bottom  of  the  seepage  bed.  An  estimated  50%  of 
the  soils  of  Wisconsin  do  not  meet  this  requirement 
and  are  thus  unsuitable  for  on-site  disposal.  The 
general  aim  of  on-site  soil  disposal  of  liquid  wastes 
is  to  achieve  adequate  purification  of  effluent  while 
maintaining  adequate  infiltration  into  and  percola- 
tion through  the  soil.  Purification  of  septic  tank 
effluent  or  any  other  type  of  effluent  must  include 
removal  of  pathogenic  bacteria  and  viruses,  BOD, 
COD,  and  suspended  solids.  Significant  reductions 
in  N  and  P  contents  are  necessary  as  well.  The 
interdisciplinary  Small  Scale  Waste  Management 
Project  at  the  University  of  Wisconsin  is  develop- 
ing treatment  and  disposal  systems  that  are  an 
alternative   to   the   conventional   septic   tank   soil 
absorption  system  for  all  soils.  A  summary  of  cur- 
rent field  investigations  is  presented.  Dosing,  the 
application  of  effluent  once  a  day  rather  than  as  a 
continuous    trickle,    is    the    system    of    choice, 
achieved  through:  (1)  dual-bed  systems;  (2)  large, 
subsurface  seepage  beds;  or  (3)  mound  systems.  A 
system  is  acceptable   for   on  site  treatment  and 
disposal  of  liquid  waste  only  if  it  is  safe,  economi- 
cal, and  reliable  to  construct  and  operate.  Systems 
incorporating  soil  are  usually  attractive,  because 
soil  is  very  effective  as  a  'living  filter'  and  normal 
maintenance  costs  are  relatively  low.   (See  also 
W89-1 1953)  (Lantz-PTT) 
W89-11961 


COMPARISON  OF  SEPTIC  TANK  AND  AERO- 
BIC TREATMENT  UNITS:  THE  IMPACT  OF 
WASTEWATER  VARIATIONS  ON  THESE  SYS- 
TEMS. 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
E.  R.  Bennett,  K.  D.  Linstedt,  and  J.  Felton. 
IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  95-108,  10 
fig,  4  tab,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Septic  tanks, 
'Aerobic  treatment,  Comparison  studies,  Colora- 
do, Water  pollution  sources,  Water  quality, 
Wastewater  disposal,  Flow  profiles,  Chlorination. 

Nearly  one  third  of  the  homes  in  the  U.S.  are 
located  in  unsewered  areas  and  must  rely  on  some 
form  of  individual  treatment  and  disposal  system 
for  dealing  with  household  wastewater.  Currently, 
three  types  of  home  disposal  systems  are  most 
commonly  installed.  These  are:  (1)  the  septic  tank 
and  leaching  field;  (2)  septic  tank  and  evapotran- 
spiration bed;  and  (3)  aerobic  treatment  units  with 
surface  discharge  or  discharge  into  leaching  fields. 
Each  of  these  types  of  systems  incorporates  special 
design  and  operational  considerations  into  their 
successful  application.  Many  septic  systems  and 
aerobic  units  have  functioned  poorly  in  Colorado. 
In  some  cases,  they  have  caused  dangerous  pollu- 
tion of  wells  and  surface  waters.  In  order  to  allevi- 
ate some  of  these  problems,  new  technology  is 
needed  in  individual  home  wastewater  disposal 
systems  as  well  as  a  better  understanding  and  im- 
provement of  the  present  systems.  Central  sanitary 


water  and  sewer  systems  should  be  required  in 
areas  with  dense  population  or  soil  conditions  that 
are  not  well  suited  for  leaching  fields.  Surface 
disposal  of  effluents  from  individual  home  systems 
should  be  avoided  except  when  done  under  care- 
fully controlled  conditions.  Significant  flow  lag 
and  surges  occur  in  home  wastewater  discharges. 
These  factors  have  a  significant  negative  impact  on 
the  operation  of  settling  tanks,  particularly  the 
small  secondary  settling  tank  employed  with  some 
aerobic  treatment  units.  Three-fourths  of  the  pollu- 
tion load  from  individual  homes  is  contained  in 
about  one-third  of  the  total  effluent  volume.  This 
fraction  also  contains  nearly  all  of  the  pathogens. 
Segregation  of  wastes  with  separate  disposal  of  the 
toilet-garbage  disposal  fraction  should  be  given 
more  consideration.  Aerobic  treatment,  chlorina- 
tion, and  surface  irrigation  may  be  very  satisfac- 
tory for  disposal  of  the  shower,  sink,  and  washing 
machine  wastes.  (See  also  W89- 11953)  (Lantz- 
PTT) 
W89-11962 


NITRATE  CONTAMINATION  OF  THE 
WATER-TABLE  AQUIFER  BY  SEPTIC  TANK 
SYSTEMS  IN  THE  COASTAL  PLAIN  OF 
DELAWARE. 

Delaware  Geological  Survey,  Newark. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 11964 

ENGINEERING  ECONOMICS  OF  RURAL 
WATER  SUPPLY  AND  WASTEWATER  SYS- 
TEMS. PART  I:  ELEMENTS  OF  SYSTEM 
DESIGN. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-11966 

ENGINEERING     ECONOMICS     OF     RURAL 
WATER  SUPPLY   AND   WASTEWATER   SYS- 
TEMS. PART  II:  APPLICATION  OF  ECONOM- 
IC   CRITERIA    TO    THE    EVALUATION    OF 
PROJECT  FEASIBILITY  (A  CASE  STUDY). 
Rice  Univ.,  Houston,  TX.  Dept.  of  Geology. 
M.  D.  Campbell,  and  S.  N.  Goldstein. 
IN:   Water   Pollution   Control   in    Low   Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering   Conference,    September    26-28,    1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  159-180,  3 
fig,  13  tab,  4  ref. 

Descriptors:  'Water  supply,  'Water  treatment, 
'Management  planning,  'Wastewater  treatment, 
•Economic  aspects,  'Rural  areas,  Costs,  Public 
participation,  Water  treatment  facilities,  Wells, 
Maintenance. 

The  water  supply  system  that  is  likely  to  be  superi- 
or, both  technically  and  economically,  will  be 
comprised  of  between  three  and  five  local  'cluster' 
systems  each  of  which  will  have  a  well,  treatment 
plant,  one  or  more  storage  facilities,  and  distribu- 
tion lines.  A  preliminary  estimate  of  the  first  costs 
for  the  water  system  amounts  to  about  $1,472  per 
connection.  The  recommended  wastewater  system 
will  have  a  centralized  collection  system  terminat- 
ing at  a  single  nominal  120,000  gallons  per  day 
(gpd)  treatment  plant  that  will  discharge 
wastewater  (receiving  up  to  97%  biochemical 
oxygen  demand  (BOD)  removal  and  chlorination) 
into  the  Guyandotte  River,  WV.  A  preliminary 
estimate  of  first  cost/connection  for  the 
wastewater  system  is  $3,006.  This  is  only  about  5% 
more  than  the  national  average  cost  (in  1973  dol- 
lars) for  the  systems  that  serve  similarly  sized 
communities.  Inasmuch  as  the  Big  Creek  Public 
Service  District  area  presents  a  most  difficult  ter- 
rain for  sewer  construction,  this  should  be  a  most 
cost-effective  system.  Major  equipment  failure, 
lack  of  management  ability,  and  an  inflated  initial 
membership  have  been  indicated  as  the  three  major 
causes  of  failure  in  rural  water  systems.  Manage- 
ment includes  the  routine  day-to-day  operation  of 
the  system  with  systematic  attention  to  the  details 
of  meter  reading,  bill  collection,  and  maintenance. 
Major  equipment  failure  after  the  initial  warranty 
period  can  seriously  threaten  the  continued  oper- 
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ation  of  a  system.  Equipment  repair  and  overhaul 
which  account  for  about  30%  of  total  operation 
and  maintenance  costs,  have  been  included  in  the 
operation  and  maintenance  estimates  for  this 
project.  (See  also  W89-1 1953)  (Lantz-PTT) 
W89-11967  ' 


IMPROVED  FIELD  TECHNIQUES  FOR  HY- 
DRAULIC PROPERTIES  OF  SOILS. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  7B 
W89- 11968 


EROSION-TYPE  HYPOCHLORINATORS  FOR 
THE  DISINFECTION  OF  WATER  SUPPLY 
AND  WASTEWATER  IN  LOW  DENSITY 
AREAS. 

Yale  Univ.,  New  Haven,  CT.  School  of  Medicine 
E.  W.  Mood. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  201-215  9 
fig,  1  tab,  8  ref. 

Descriptors:  *Chlorination,  *Disinfection,  'Water 
treatment,  *Wastewater  treatment,  Costs,  Econom- 
ic aspects,  Design  standards,  Rural  areas. 

The  need  for  a  simple,  economical,  efficient,  effec- 
tive, and  reliable  means  to  disinfect  drinking  water 
and  wastewater  in  low  density  areas  is  great.  The 
erosion-type  hypochlorinator,   particularly  of  the 
split-flow  design,  appears  to  have  the  potential  to 
provide  such  means.  The  operating  characteristics 
of  the  split-flow  type  erosion  feeder  may  be  sum- 
marized as  follows:  (1)  the  flow  of  water  into  the 
hypochlorinator  is  split  into  two  streams  of  water, 
with  the  smaller  of  the  two  streams  being  diverted 
into  the  dissolving  chamber;  (2)  during  the  operat- 
ing phase,  the  depth  of  water  in  the  dissolving 
chamber  is  kept  at  a  constant  value  by  a  fixed-level 
overflow  weir;  (3)  during  the  shut-down  or  nonop- 
erating  phase,  a  weep  hole  drains  the  water  in  the 
dissolving  chamber  to  a  level  that  is  lower  than  the 
lowest  possible  position  of  the  hopper,   thereby 
stopping  the  dissolving  or  eroding  action  of  water 
on  the  disinfectant;  and  (4)  the  rate  of  application 
of  the  disinfectant  may  be  varied  by  adjusting  the 
depth  of  submergence  of  the  hopper  in  the  dissolv- 
ing chamber.  This  type  of  disinfectant  feeder  is  a 
simple,   low  cost,   dependable  device.   Operation 
and  maintenance  do  not  require  special  skills.  No 
power  source  is  required  to  provide  continuous 
automatic  operation  with  a  high  degree  of  reliabil- 
ity.  The   principal   shortcoming,   which   may   be 
overcome  in  most  situations,  is  that  the  dissolving 
chamber  cannot  be  satisfactorily  operated  under  a 
hydraulic  head.  (See  also  W89-11953)  (Lantz-PTT) 


THIRTY-FIVE  YEARS  OF  USE  OF  A  NATU- 
RAL SAND  BED  FOR  POLISHING  A  SECOND- 
ARY-TREATED EFFLUENT. 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Environmental  Engineering. 
D.  B.  Aulenbach,  N.  L.  Clesceri,  J.  Tofflemire, 
and  J.  J.  Ferris. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  227-239  4 
fig,  1  tab,  5  ref. 

Descriptors:  'Sand,  'Land  disposal,  'Secondary 
wastewater  treatment,  'Fate  of  pollutants 
Wastewater  treatment,  Lake  George,  New  York 
Phosphorus,  Dissolved  solids.  Alkalinity,  Nitrates 
Phosphates. 

Sewage  effluent  applied  to  the  sand  beds  at  the 
Lake  George  Village,  New  York,  sewage  treat- 
ment plant  enters  the  groundwater,  flows  in  a 
generally  northerly  direction,  and  emerges  in  some 
form  or  another  from  the  ground  near  West  Brook 
following  which  it  flows  into  West  Brook  and 
ultimately  into  Lake  George.  The  sandy  soil  of  this 
area  is  adequate  for  the  conventional  treatment  of 


the  applied  effluent.  Reflecting  the  quality  of  the 
sewage  effluent  applied  to  the  sand  beds,  the  water 
emerging  from  the  ground  near  West  Brook  is 
much  higher  in  dissolved  solids,  alkalinity,  and 
chloride  than  the  natural  groundwater  in  the  area 
These  parameters  are  increased  in  West  Brook  as 
the  stream  flows  past  this  area.  Although  insuffi- 
cient data  are  available  to  make  a  positive  state- 
ment concerning  the  nitrogen  contributions  from 
the  sewage  effluent,  it  does  appear  that  the  re- 
duced nitrogen  in  completely  oxidized  to  nitrate 
prior  to  its  emergence  from  the  ground  and  in- 
creases the  nitrate  content  of  the  water  of  West 
Brook  significantly.  The  total  phosphorus  content 
of  the  applied  sewage  effluent  has  been  reduced  by 
>  99%  in  its  passage  through  approximately  2,000 
ft  of  sand  from  the  treatment  plant  to  West  Brook. 
There  is  little  increase  in  the  phosphate  content  of 
West  Brook  from  the  effluent.  (See  also  W89- 
11953)  (Lantz-PTT) 
W89- 11972 


ON-SITE  HOUSEHOLD  WASTEWATER 
TREATMENT  ALTERNATIVES-LABORATO- 
RY AND  FIELD  STUDIES. 

Wisconsin     Univ.-Madison.     Small     Scale    Waste 
Management  Program. 
R.  J.  Otis,  N.  J.  Hutzler,  and  W.  C.  Boyle. 
IN:    Water   Pollution    Control    in    Low    Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering   Conference,    September    26-28,     1973 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  241-265 
14  fig,  4  tab,  7  ref. 

Descriptors:  'Aerobic  treatment,  'Septic  tanks 
'Wastewater  treatment,  'Field  tests,  Biochemical 
oxygen  demand,  Suspended  solids. 

The  management  of  wastewater  discharged  from 
the  single  family  dwelling,  motel,  restaurant,  or 
other  establishment  which  is  not  connected  to  cen- 
tral sewerage  is  a  major  problem  throughout  the 
country.   Currently,  the  only  alternatives  to  the 
septic  tank  system:  (1)  the  prevention  of  all  devel- 
opment in  unsuitable  areas;  (2)  holding  tanks;  or  (3) 
central  sewerage  are  not  satisfactory.  Thus  future 
economic  development  will  be  inhibited  in  many 
areas,  and  existing  hazards  will  go  uncorrected 
unless  effective  alternative  systems  are  found.  Cur- 
rently there  are  numerous  alternatives  available  for 
the  treatment  of  household  wastewaters,  including: 
(1)  single-compartmented  septic  tanks;  (2)  multi- 
compartmented  septic  tanks;  (3)  continuous  flow- 
extended  aeration  units  receiving  either  raw  or 
septic   tank   wastes;    (4)   batch-extended   aeration 
units  receiving  raw  wastes  only;  (5)  rotating  bio- 
logical disk  units;  (6)  a  chemical  precipitation  and 
coagulation  unit;  (7)  intermittent  sand  filters  loaded 
with  either  septic  tank  effluent  or  aerobically  treat- 
ed waste;  and  (8)  dry-feed  chlorinators  following 
sand  filtration.  In  comparison  between  septic  tanks 
and   aerobic   treatment   units  aerobic   units   were 
found  to  provide  significantly  higher  biochemical 
oxygen  demands  (BOD)  removals  in  comparison 
with  septic  tanks  for  units  run  in  both  the  field  and 
laboratory  settings.  Total  suspended  solids  remov- 
als, however,  were  not  significantly  different  be- 
tween  the  two   types  of  treatment   in   the   field 
through  significant  differences  were  found  in  the 
laboratory.  (See  also  W89-1 1953)  (Lantz-PTT) 
W89-11973  ' 


LOW  COST  WASTEWATER  TREATMENT  FA- 
CILITIES  FOR  RURAL  AREAS. 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

P.  H.  Jones. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  371-388  8 
fig,  3  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Costs, 
'Rural  areas,  'Wastewater  treatment  facilities,  Ox- 
idation, Water  disposal,  Activated  sludge,  Land 
disposal,  Biological  treatment,  Aeration,  Second- 
ary wastewater  treatment. 


Wastewater    treatment    facilities    for    rural    areas 
should  have  special  attention  paid  to  certain  fea- 
tures.   Plants    should    exhibit    reliability    without 
skilled  help,  be  efficient  under  variable  quality  and 
quantity  of  flow,  blend  into  the  countryside  with- 
out  unsightly  features,   generate   little  solids   for 
further  handling,   and,   finally,   be  relatively  free 
from  odors.  The  design  of  such  plants  should  con- 
sider the  quality  of  effluent  required  in  the  light  of 
characteristics  of  the  receiving  stream,  its  suscepti- 
bility to  eutrophication,  and  the  subsequent  uses  of 
said  receiving  stream.  Design  should  also  consider 
and  provide  for  availability  of  land  for  accomodat- 
ing the  treatment  unit  and  also  for  final  disposal  of 
effluent  and/or  sludge.  Oxidation  ponds  in  all  their 
varieties   have   grown   in   popularity,   because   of 
their  simplicity  and  low  cost.  The  large  area  of 
land  required  is  one  major  drawback  of  this  proc- 
ess. A  variety  of  activated  sludge  processes  and 
modifications  are  considered,  and  some  Ontario 
data  presented  suggests  that  process  is  less  signifi- 
cant than  flow.  Alternative  processes  are  the  oxi- 
dation ditch,  rotary  biodisks,  extended  filtration, 
and  submerged  bed-aeration  system.  Land  applica- 
tion may  also  be  used   for  sewage,  effluent,  or 
sludge,  but  consideration  must  be  given   to  the 
crops  grown  on  this  land  and  the  possible  public 
health    effects   either   from   pathogens   or   heavy 
metals.  Effluent  polishing  may  be  required,  but  this 
is  perhaps  less  likely  than  nutrient  removal.  Eu- 
trophication is  proving  to  be  a  problem  in  the 
smaller,  shallow  warm  lakes  frequently  found  in 
rural  Canada  and  the  United  States.  There  are  a 
variety  of  simple  possibilities  involving  chemical 
addition    and    process    modification    which    will 
remove  substantial  amounts  of  such  nutrients  as 
nitrogen  and  phosphorus.   (See  also  W89- 11953) 
(Lantz-PTT) 
W89- 11979 


WASTEWATER  TREATMENT  FOR  SMALL 
COMMUNITIES. 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

G.  Tchobanoglous. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  389-427  4 
fig,  17  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Rural  areas, 
Economic  aspects,  Design  standards,  Biological' 
treatment,  Filtration,  Activated  sludge  processes. 
Stabilization  ponds,  Land  disposal. 

During  the  past  ten  years,  concern  over  the  design, 
construction,  and  operation  of  large  regional  sys- 
tems has  all  but  overshadowed  interest  in  small 
treatment    plants;    however   ore   than    75    million 
people  in  this  country  are  served  by  small  systems 
of  various  design.  Recently,  as  the  words  'water 
quality  control'  have  taken  on  new  meaning-many 
of  the  problems  associated  with  the  design  and 
operation  of  small  treatment  plants  have  become 
more  painfully  apparent.  Therefore,  the  purposes 
of  this  paper  are:  (1)  to  define  some  of  the  general 
problems  associated  with  small  plants  (design,  op- 
eration and  maintenance,  budget  limitations  and 
communications);  (2)  to  review  alternative  treat- 
ment processes  that  can  be  used  for  small  commu- 
nities (Imhoff  tank,  rotating  biological  disk  proc- 
ess,   trickling   water   processes,   activated   sludge 
processes,  stabilization  pond  processes,  and  land 
disposal  processes);  (3)  to  review  some  design  con- 
siderations that  are  of  major  importance  for  small 
plants     (the     characteristics     of    the     incoming 
wastewater,  the  design  of  secondary  settling  tanks, 
plant   control,   maintenance,   and   power   require- 
ments); and  (4)  to  compare  the  alternative  treat- 
ment processes  from  an  economic  standpoint.  (See 
also  W89-1 1953)  (Lantz-PTT) 
W89- 11980 


CLrvTJS-MULTRUM  SYSTEM:  COMPOSTING 
OF  TOILET  WASTE,  FOOD  WASTE,  AND 
SLUDGE  WITHIN  THE  HOUSEHOLD, 

National  Swedish  Environment  Protection  Board, 
Solna. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes— Group  5D 


C.  R.  Lindstrom. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  429-444,  7 
fig,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Compost- 
ing, Solid  wastes,  Organic  material,  Biodegrada- 
tion,  Dewatering,  Decomposition,  Bacteria,  Sludge 
drying. 

The   present   division   between   solid   and   liquid 
waste  is  not  necessary  or,  for  that  matter,  even 
natural.  If,  in  fact,  the  organic  material,  including 
soiled  paper,  that  now  is  disposed  of  as  solids  is 
mixed  with  toilet  wastes,  the  conditions  for  com- 
posting processes  are  almost  ideal.  Heat  production 
and  moisture  in  the  material  are  favorable,  as  well 
as  the  balance  between  carbon,  nitrogen,  and  phos- 
phorus. This  also  has  great  importance  for  the  end 
product  and  its  value  as  a  fertilizer.  Unlike  ordi- 
nary chemical   fertilizers,   this  end  product  also 
contains  trace  metals  like  sodium,  iron,  magnesium, 
zinc,  etc.,  which  are  of  great  importance  for  bal- 
anced soil  conditions.  The  end  product  is  a  humus 
soil  material  with  an  odor  similar  to  that  of  com- 
posted leaves.  The  average  amount  corresponds  to 
a  few  buckets/person/year.  The  important  thing  is 
that  it  appears  possible  to  process  the  organic 
waste,  including  the  toilet  deposits,  safely  and  hy- 
gienically  within  the  household  into  a  harmless  and 
even  useful  end  product.  The  Clivus  compost  reac- 
tor works  on  the  principles  of  gravity,  capillary 
action,  and  a  special  ventilation  system.  The  com- 
posting material  is  enclosed  in  an  impervious  con- 
tainer. This  container  is  connected  to  the  toilet  and 
kitchen  refuse  openings  by  means  of  two  chutes.  A 
vent  allows  the  gases  produced  in  the  process  to 
escape.  A  layer  of  topsoil  placed  on  the  sloping 
bottom  contains  the  bacteria  necessary  for  the  de- 
composition of  the  toilet  and  kitchen  wastes.  Be- 
cause the  inside  of  the  converter  is  kept  at  a  lower 
pressure  than  the  outside,  there  is  no  odor  either  in 
the  bathroom  or  in  the  kitchen,  which  are  both 
actively  ventilated  when  the  covers  are  opened. 
The  first  stage  of  the  process  in  which  the  larger 
particles  are  broken  down  and  during  which  the 
greatest  heat  produced  is  rapid,  whereas  the  sec- 
ondary process,  the  mineralizing  of  the  material, 
takes  months  and  years.  The  total  amount  of  fin- 
ished compost  produced/person/year  is  about  10 
gallons  of  soil.  By  contrast,  a  conventional  toilet 
uses  and  pollutes  10,000  gallons  of  clean  water/ 
person/year   for   transportation   alone.   (See   also 
W89-11953)(Lantz-PTT) 
W89-11981 


batch  units  were  the  same.  The  composition  of 
septage  may  inhibit  bacterial  activity  in  anaerobic 
digesters.  Raw  septage  should  not  be  applied  to 
sand  drying  beds  because  of  its  slow  dewatering 
rate.  A  linear  relationship  exists  between  dewatera- 
bility  of  septage  as  measured  by  the  capillary  suc- 
tion time  (CST)  method  and  the  rate  of  dewatering 
on  a  sand  drying  bed.  This  relationship  indicated 
that  a  septage  sample  with  a  CST  of  50  seconds  or 
less  could  be  treated  on  a  sand  drying  bed  without 
excessively  long  drainage  periods.  Chemical  co- 
agulant aids  were  found  to  be  effective  at  concen- 
trations between  2%  and  4%  in  increasing  the 
dewaterability  of  all  septage  samples  to  the  CST  of 
50  seconds  required  for  sand  bed  utilization.  In 
reviewing  the  treatability  characteristics,  it  ap- 
peared with  the  use  of  existing  municipal  treatment 
facilities  to  treat  septage  should  not  be  recom- 
mended. Instead,  a  centrally  located  treatment  fa- 
cility combining  the  following  unit  processes 
would  be  a  feasible  alternative:  covered  receiving 
tank,  aerobic  lagoon  or  aerobic  digestion,  and  sand 
beds  or  direct  land  disposal.  (See  also  W89-11953) 
(Lantz-PTT) 
W89-11982 


TREATABILITY  OF  SEPTIC  TANK  SLUDGE. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

W.  J.  Jewell,  J.  B.  Howley,  and  D.  R.  Pernn. 
IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  445-477, 
15  fig,  9  tab,  20  ref. 

Descriptors:  'Sludge  drying,  'Septic  tanks, 
'Wastewater  treatment,  Biological  treatment,  An- 
aerobic digestion,  Chemical  oxygen  demand,  Bio- 
chemical oxygen  demand,  Biodegradation,  Sus- 
pended solids,  Aerobic  digestion,  Bacteria,  Dewa- 
tering, Chemical  treatment. 

Sludge  drained  from  septic  tanks  is  a  highly  com- 
plex waste  but  is  amenable  to  treatment  by 
common  biological,  chemical,  and  physical  proc- 
esses. Significant  soluble  chemical  oxygen  demand 
(COD)  reductions  were  observed  with  aerobic  and 
anaerobic  treatment.  Reduction  in  the  aerated  la- 
goons averaged  74%,  while  that  in  anaerobic  di- 
gesters averaged  64%  for  similar  hydraulic  deten- 
tion periods.  These  reductions  resulted  in  effluent 
biochemical  oxygen  demand  (BOD)  values  <  20 
mg/L  in  most  units,  even  though  the  COD  con- 
centration was  580  to  1,000  mg/L.  The  average 
decay  rates  of  the  biodegradable  COD  and  volatile 
suspended  solids  (VSS)  determined  for  the  aerobic 


ENVIRONMENTAL  DEGRADATIONS  BY 
MICROORGANISMS  AT  LOW  TEMPERA- 
TURES: WASTEWATER  TREATMENT. 
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December  30,  1987.  33p,  14  fig,  8  tab. 

Descriptors:  'Microbial  degradation,  'Cold  resist- 
ance, 'Wastewater  treatment,  'Cold  regions,  'Bio- 
degradation, Nitrates,  Denitrification,  Nitrification, 
Oxidation,  Bacteria,  Temperature,  Nitrogen,  Acti- 
vated sludge  process,  Suspended  solids,  Culturing 
techniques,  Enzymes,  Growth  rates,  Nutrients, 
Ammonium,  Nitrogen  removal,  Biological 
wastewater  treatment. 

Two  projects  were  initiated  in  the  late  seventies  to 
study  the  use  of  selected  low  temperature  sludges 
for  biological  wastewater  treatment.  The  aim  was 
both  to  find  the  parameters  for  full-scale  applica- 
tion as  well  as  to  obtain  a  better  understanding  of 
low  temperature  bacteria  and  their  limitations.  The 
proteolytic  and  amylolytic  enzymatic  activities  of 
the  two  sludge  systems  were  studied.   In  these 
experiments  complete  artificial  fluids  with  mineral 
salts  and  casein  and/or  starch  were  used.  If  neces- 
sary, some  ammonium  chloride  was  added  to  give 
a    balanced    element    composition.    The    influent 
strength    was    maintained    at    400    mg    chemical 
oxygen  demand  (COD)/L.  It  was  found  that  the 
proteolytic  and  amylolytic  activity  at  the  in  situ 
temperature  seemed  to  be  sufficient  to  satisfy  the 
protein  and  carbohydrate  consumption  rates.  The 
optimal  temperatures  for  proteolytic  and  amyloly- 
tic activity  in  the  low  temperature  sludge  were  on 
the  average  found  to  be  10-13  C  lower  than  for  the 
corresponding  activities  in  the  high  temperature 
sludge.  The  main  objective  of  the  work  was  to  try 
to  enrich  for  a  denitrifying  sludge  with  psychro- 
philic  characteristics  and  to  compare  its  efficiency 
with  a  mesophilic  one.  The  difference  in  the  specif- 
ic denitrification  rate  between  low-and  high-tem- 
perature  sludges   was  quite   pronounced.   In   the 
range  0-8  C  the  low  temperature  sludge  had  a  3-4 
times  higher  rate  than  the  high  temperature  one, 
with  a  maximum  activity  of  about  8  mg  N03(-)/ 
nanogram  dry  weight,  at  14-15  C.  Two  nitrifying 
sludges  were  enriched  for  at  4  C,  on  a  synthetic 
growth  medium  and  by  use  of  the  low  temperature 
activated  sludge  as  inoculum.  Both  cultures  were 
very   slow-growing  at  4  C.   Nitrogen  was  very 
efficiently  removed-in  the  periods  when  ammoni- 
um was  oxidized  to  nitrate  in  the  nitrification  unit, 
94-97%  of  the  influent  inorganic  nitrogen  was  re- 
moved. Separately,  denitrification  gave  up  to  98- 
99%  of  theoretical  reduction,  with  a  final  effluent 
of  0.4  mg  N03-N/L.  (Lantz-PTT) 
W89-11994 

HWHM  88:  HAZARDOUS  WASTES  AND  HAZ- 
ARDOUS MATERIALS. 


For  primary  bibliographic  entry  see  Field  5E. 
W89- 12002 


DESIGN  AND  OPERATIONAL  CHARACTER- 
ISTICS OF  A  COLLECTION  TREATMENT/RE- 
CHARGE/FLUSHING GROUNDWATER  RE- 
MEDIATION SYSTEM. 

PRC  Environmental  Management,  Inc.,  Chicago, 

IL- 

For  primary  bibliographic   entry   see  Field   5G. 

W89- 12009 


FERROUS  SULFATE/SODIUM  SULFIDE 
CHROMIUM  REDUCTION  METALS  PRECIPI- 
TATION. 

Air  Force  Engineering  and  Services  Center,  Tyn- 
dall  AFB,  FL. 
C.  J.  Carpenter. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  52-56,  2  fig,  3  tab,  7  ref. 

Descriptors:  'Chromium  removal,  'Wastewater 
treatment,  'Ferrous  sulfate,  'Sodium  sulfide, 
'Chemical  precipitation,  'Industrial  wastewater, 
Chemical  treatment,  Sludge,  Temperature,  Cya- 
nide, EDTA,  Orthophosphates,  Electroplating. 

The  feasibility  of  using  sodium  sulfide  and  ferrous 
sulfate  to  reduce  the  hexavalent  chromium  to  pre- 
cipitate the  metals  and  thereby  decrease  sludge 
production  and  chemical  usage  was  determined. 
Phase  I  of  the  project,  jar  and  dynamic  testing, 
showed  that  the  sodium  sulfide/ferrous  sulfate 
process  was  a  viable  method  for  reducing  hexava- 
lent chromium  and  removing  heavy  metals  from 
the  Tinker  AFB  industrial  wastewater  with  a  sig- 
nificant decrease  in  sludge  production  and  treat- 
ment costs.  In  Phase  II,  pilot-plant  field-verifica- 
tion studies  were  conducted  to  evaluate  the  chemi- 
cal and  physical  parameters  of  the  chromium  re- 
duction process,  the  precipitation  and  clarification 
process,  and  the  activated  sludge  system.  Sludge 
production  and  chemical  usage  of  this  process 
were  evaluated  and  compared  to  the  sulfuric  acid/ 
sulfur  dioxide/lime  process.  The  impact  of  a  proce- 
dure for  switch-over  to  the  sodium  sulfide/ferrous 
sulfate  process  was  investigated.  Additional  testing 
was  conducted  to  determine  the  effects  of  ortho- 
phosphate,  ethylene  diaminetetra-acetic  acid,  cya- 
nide, additional  metals,  flow  rate  and  temperature 
on  chromium  reduction,  metal  removal  and  the 
activated  sludge  system.  Based  on  the  results  of 
Phase  II,  implementation  of  a  full-scale  production 
system  was  recommended  and  funded.  The  system 
is  expected  to  be  operational  by  June  1988.  (See 
also  W89- 12002)  (Lantz-PTT) 
W89-12012 


DIOXIN:  TREATMENT  WITH  OZONE. 

Capital  Controls  Co.,  Inc.,  Colmar,  PA. 
S.  S.  Pierson,  A.  R.  Joel,  and  H.  H.  Rump. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  62-66,  6  fig,  3  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Ozonation, 
'Dioxins,  Chlorinated  hydrocarbons,  Ozone, 
Chemical  treatment,  Hydrogen  ion  concentration, 
Chemical  reactions,  Chlorine. 

Dioxins  are  created  as  by-products  during  the  pro- 
duction of  chlorophenols  and  chlorinated  biphen- 
yls.  Dioxin  and  furan-containing  drainage  and 
wastewaters  present  waste  disposal  problems. 
Therefore,  tests  have  been  conducted  to  determine 
the  effectiveness  of  ozone  treatment.  Polychlori- 
nated  dibenzo-p-dioxin  (PCDD)  and  polychlorinat- 
ed  dibenzofuran  (PCDF)  can  be  degraded  by 
ozonation  in  an  alkaline  aqueous  medium.  No  reac- 
tion occurs  in  acid  solutions.  Degradation  rates  of 
at  least  99%  were  observed  after  the  reaction 
conditions  (pH,  temperature)  had  been  optimized. 
The  substances  investigated  contained  three  to 
eight  chlorine  atom,  had  different  reaction  rates 
and  the  reaction  with  ozone  was  determined  to  be 
a  second  order  reaction.  The  rate  of  reaction  de- 
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pends  on  the  number  and  configuration  of  the 
chlorine  atoms.  The  selective  detection  and  quanti- 
tative determination  of  PCDD-and  PCDF-traces 
was  performed  by  capillary  gas  chromatography  in 
combination  with  a  mass  selective  detector.  Reac- 
tion products  may  be  fumaric-,  maleic-,  meso  tar- 
taric-,    hydroxyacetic-,    oxoethanoic    acids    and 

«,oo^J?fe  also  W89"12002)  (Author's  abstract) 
W89- 12013 


CHEMICAL  TREATMENT:  AN  INEXPENSIVE 
ALTERNATIVE  TO  HANDLING  OILY 
3L.UDGE. 

Emulsions  Control,  Inc.,  National  City,  CA 
S.  Delchad. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  85-88,  3  fig,  3  tab,  2  ref. 

Descriptors:  •Chemical  treatment,  *Wastewater 
treatment,  *Oil  wastes,  *Sludge  digestion,  Emul- 
sions, Chemical  treatment,  Sludge,  Case  studies. 

An  oily  sludge  is  a  stable  mixture  (emulsion)  of  oil 
water  and  solids.  The  stability  of  oily  sludges  is 
attributable  to  the  presence  of  small  amounts  of 
contaminants,    referred   to   as   emulsifiers.    These 
emulsifiers  prevent  phase  separation  expected  from 
normal  gravity  differentials.  Oily  water,  wet  oil 
and  oil-coated  solids  acquire  new  specific  gravities, 
thus  impeding  separation.  Demulsifiers  are  chemi- 
cals formulated  from  an  array  of  surface-active 
ingredients  to  overcome  the  stabilizing  forces  of 
the  emulsifiers.  They  act  to  de-oil  and  disperse 
solid  particulates  and  bring  about  separation  of  oil, 
water   and    solids    into   distinct    phases.    Factors 
which  affect  demulsifier  performance  are.  tempera- 
ture/viscosity, solids  and  other  trace  contaminants, 
type  of  treatment  equipment,  settling  time,  demul- 
sifier type  and  concentration,  and  mixing  of  the 
demulsifier.  The  theory  and  application  of  demulsi- 
fication  technology  are  outlined  with  special  em- 
phasis on  oily  sludge.  An  overview  of  the  various 
types  of  sludge  and  their  properties  is  presented. 
Recognizing  that  chemical  treatment  is  only  one  of 
several  practical  processes  used  in  dealing  with 
industrial  sludges,  a  qualitative  comparison  is  of- 
fered summarizing  the  advantages  and  disadvan- 
tages of  these  processes.   In  conclusion,   a  case 
history  is  presented  describing  in  detail  the  suc- 
cessful treatment  of  refinery  sludge  using  a  versa- 
tile and  proven  chemical  demulsifier.   (See  also 
W89-12002)(Lantz-PTT) 
W89-12016 


HAZARDOUS  WASTE  REDUCTION  IN  THE 
PESTICIDE  FORMULATING  INDUSTRY. 

Environmental  Science  and  Engineering,  Inc    Sac- 
ramento, CA. 
R.  V.  Bowen. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  90-95,  1  fig,  7  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Hazardous 
wastes,  •Pesticides,  'Waste  management,  Manage- 
ment planning,  Surveys,  Economic  aspects,  Waste 
audits,  Recycling,  Waste  recovery. 

In  support  of  the  State  of  California  Department  of 
Health  Services  hazardous  waste  reduction  pro- 
gram, a  waste  audit  study  of  the  pesticide  formulat- 
ing industry  was  performed.  The  objective  was  to 
evaluate  waste  management  methods  currently 
practiced  by  this  industry  to  develop  recommenda- 
tions for  waste  reduction.  An  additional  study  ob- 
jective was  the  development  of  a  self-audit  format 
which  could  be  used  by  pesticide  formulating  plant 
personnel  to  conduct  their  own  audits.  Waste  re- 
duction information  was  gained  primarily  by  con- 
ducting audits  of  three  pesticide  formulating 
plants.  In  the  audits,  pesticide  formulating  and 
packaging  operations  were  observed,  sources  of 
hazardous  waste  were  identified,  waste  manage- 
ment methods  were  evaluated  and  existing  waste 
reduction  techniques  were  assessed.  The  findings 
of  the  waste  audit  study  were  used  to  develop 
recommended  waste  reduction  techniques  involv- 
ing waste  recycle,  treatment  and  source  reduction 


that  are  applicable  to  the  pesticide  formulating 
industry  as  a  whole.  The  costs/economic  benefits 
of  implementing  the  waste  reduction  techniques 
also  were  addressed  in  this  study.  Finally  the 
study  findings  were  used  in  the  development  of  the 
self-audit  format  which  serves  as  a  checklist  for  the 
industry  to  systematically  evaluate  their  current 
sources  of  waste  generation,  waste  management 
practices  and  potential  waste  reduction  techniques 

t,,?Lmay  apply  to  their  Plants-   (See  also  W89- 

12002)  (Author's  abstract) 

W89-12017 


AUTOMATED  PRETREATMENT  OF  ELEC- 
TROPLATING WASTE  AT  TINKER  AFB,  OK. 

Oklahoma  City  Air  Logistics  Center,  Tinker  AFB, 

M.  F.  Herlacher. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  109-113,  3  fig,  2  tab. 

Descriptors:  *Water  reuse,  'Industrial  wastewater, 
•Electroplating,  •Metal-finishing  wastes 

•Wastewater  treatment,  'Pretreatment  of 
wastewater,  Automation,  Recycling,  Computers 
Waste  recovery,  Cyanide,  Ozone,  Nickel. 

A   system   was  designed   to   recover  nickel   and 
chrome,  oxidize  cyanide  with  Photozone  activated 
oxygen,  precipitate  the  residual  metals  and  remove 
organic  contaminants  from  the  discharge  to  recy- 
cle water  for  reuse  in  the  plating  facility.  The 
system  is  designed  to  treat  concentrated  and  dilute 
wastewater  at  a  flow  rate  of  140  gal/min.  The  total 
yo'""^  of  spent  concentrated  plating  solutions  is 
127,000  gal/yr.  The  system  includes  computer  con- 
trols to  maintain  the  process  logs  in  addition  to 
controlling  the  waste  treatment  process.  The  proc- 
esses controlled  include  metal  recovery,  metal  re- 
moval, Photozone  oxidation  and  conductivity  con- 
trollers. The  metal  recovery  system  is  a  retrofit  of 
existing  equipment.  The  existing  equipment  con- 
sists of  chrome  scrubbers  for  chrome  recovery  and 
ion  exchange  for  nickel  recovery.  The  equipment 
added  to  the  chrome  system  is  a  cation  exchanger 
to  purify  the  chrome  present  in  the  rinse  waters 
and  a  climbing  film  evaporator  to  concentrate  the 
chrome  for  reuse  in  the  plating  baths.  The  nickel 
recovery  upgrade  is  to  allow  the  present  system  to 
recover  nickel  sulfamate  which  will  be  better  uti- 
lized m  the  plating  process.  The  cyanide  destruc- 
tion process  is  a  break  from  the  traditional  alkaline 
chlonnation  method.  The  cyanide  destruct  process 
gas  that  Photozone  activated  oxygen  to  produce  an 
oxidant  gas  that  will  be  injected  into  the  waste 
cyanide  stream.  The  primary  oxidant  in  the  Photo- 
zone process  is  ozone.  The  ozone  reacts  with  cya- 
nide to  yield  carbon  dioxide.  The  main  advantages 
of  Photozone  are  the  elimination  of  pretreating  the 
input  gas,  the  greater  destructive  power  of  ozone 
and   the  oxygenated  effluent  stream.   The  metal 
removal  process  uses  standard  precipitation  meth- 
ods to  oxidize  the  dissolved  metals  using  pH  ad- 
justment and  sedimentation  to  remove  the  solids 
from   the   waste  stream.   The  effluent   is   further 
treated  with  a  sand  filter  and  carbon  adsorption 
The  resultant  water  will  be  recycled  back  to  the 
demineralizers  for  reuse  in  the  plating  facility.  The 
projected   recycle   rate   is   60%.   (See  also   W89- 
12002)  (Lantz-PTT) 
W89-12018 


WASTE    MINIMIZATION    AUDIT    MANUAL 
FOR  THE  PRINTED  CIRCUIT  BOARD  INDUS- 

PRC  Environmental  Management,  Inc.,  San  Fran- 
cisco, CA. 

T.  P.  Adkisson,  and  D.  P.  DeRienzo. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  121-127,  6  fig,  2  ref. 

Descriptors:  *Water  audits,  *Water  reuse 
•Wastewater  treatment,  •Manuals,  •Industrial 
wastewater,  'Waste  management,  Chemical  treat- 
ment, Recycling,  Management  planning,  Sludge 
digestion,  Waste  reduction,  Small  businesses. 


The   State   of  California    Department   of  Health 
Services  has  funded  a  program  to  develop  a  series 
ol  self-audit  manuals  designed  to  help  smaller  busi- 
ness establishments  identify  opportunities  for  waste 
minimization.  The  critical  elements  of  a  successful 
waste    minimization    program    are:    management 
commitment;    personnel    involvement;    access    to 
background  data;  and  resources  to  obtain  addition- 
al data.  The  audit  process  can  be  broken  down  into 
several   segments:  audit  team   preparation;   initial 
survey;  background  data  analyses;  comprehensive 
plant  assessment;  and  evaluation  of  waste  minimi- 
zation opportunities.   Evaluating  waste  minimiza- 
tion opportunities  is  a  two-step  process.  First,  after 
background    data   are   obtained,    potential    waste 
minimization  technologies  or  procedures  should  be 
identified  and  reviewed.  Second,  after  completion 
of  the  plant  assessment,  the  potential  waste  minimi- 
zation  technologies  or  procedures  can   be  fully 
assessed.  The  audit  should  evaluate  each  waste 
minimization  opportunity  based  on  two  consider- 
ations: (1)  the  feasibility  of  implementation,  keep- 
ing in   mind  the  production   process  parameters 
necessary  to  ensure  product  quality,  and  (2)  the 
payback  of  investment,  considering  the  cost  of 
implementation  and  savings  in  material  usage  and 
waste  handling  costs.  Several  techniques  are  avail- 
able for  evaluating  the  potential  for  waste  minimi- 
zation in  the  various  processes  used  at  a  PC  board 
manufacturing  plant:  (1)  improving  rinse  efficien- 
cy: (2)  nnsewater  recycling;  (3)  drag-out  reduc- 
tion; (4)  source  segregation  and  process  bath  main- 
tenance; (4)  process  bath  chemical  recovery-  and 
(5)  waste  treatment  sludge.  The  self-audit  manual 
developed  for  the  PC  board  manufacturing  indus- 
try includes  an  audit  protocol  designed  to  explain 
the  audit  process  and  a  series  of  work  sheets  de- 
signed to  lead  the  audit  team  through  a  facility 
audit.  (See  also  W89- 1 2002)  (Lantz-PTT) 
W89-12019 


AIR  FORCE  SYSTEMS  COMMAND  WASTE 
MINIMIZATION  STUDY.  "*»"!. 

Earth  Technology  Corp.,  Alexandria,  VA. 
M.  Savage,  and  F.  P.  Gallagher. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas   Nevada 
1988.  pi  28- 130,  4  tab. 

Descriptors:  *Waste  reduction,  'Waste  audits, 
•Waste  management,  'Wastewater  treatment! 
'Hazardous  wastes,  Waste  disposal,  Management 
planning,  Economic  aspects,  Industrial  wastes, 
Waste  characteristics. 


In  response  to  EPA  and  DoD  waste  minimization 
initiatives,  a  waste  minimization  study  was  con- 
ducted on  behalf  of  Air  Force  Systems  Command 
at  10  Systems  Command  installations.  The  purpose 
of  the  studies   was  to  minimize  the  amount  of 
hazardous  waste  generated  at  the  installations  and 
to  reduce  the  amount  of  waste  being  landfilled  by 
50%,  by  the  year  1992.  The  project  involved  defi- 
nition of  waste  generation  and  management  prac- 
tices at  each  installation  and  systems  analysis  of 
generating  processes;  identification  and  technical/ 
economic  feasibility  analysis  of  waste  minimization 
opportunities;  stimulation  of  technology  transfer 
and  increasing  facility  personnel  awareness  of  the 
importance  of  waste  minimization;  identification  of 
research   and    development   and   capital    require- 
ments to  further  minimize  waste  generation;  and 
evaluation  of  data  management  systems  for  the 
ability  to  track  materials  management  and  waste 
minimization  progress.  Although  types  and  quanti- 
ties of  hazardous  wastes  generated  varied  with  the 
size  and  function  of  the  installation,  some  general 
conclusions  were  drawn.   Petroleum,  oils,   lubri- 
cants and  painting  wastes  contribute  significantly 
to  the  total  waste  stream  at  each  installation.  Other 
wastes,  such  as  printed  circuit  board  etchants,  may 
also   make   significant   contributions   to   the   total 
waste  stream  from  a  particular  installation.  Minimi- 
zation opportunities  identified  for  these  wastes  in- 
cluded process  modifications,  material  subsitutions, 
source  reduction  and  alternative  recovery/treat- 
ment options.  An  average  reduction  of  >  50%  by 
weight  is  achievable  at  these  installations  through 
implementation  of  minimization  opportunities.   It 
was  noted  that  improved  waste  tracking  will  en- 
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hance   waste   management   activities   at   Systems 
Command  installations.  (See  also  W89- 12002)  (Au- 
thor's abstract) 
W89- 12020 


DEVELOPMENT  AND  OPERATION  OF  AN 
EFFICIENT  CYCLONIC  INCINERATION 
DEMONSTRATION  SYSTEM  FOR  INDUSTRI- 
AL WASTEWATER. 

Institute  of  Gas  Technology,  Chicago,  IL. 
M.  J.  Khinkis,  V.  Kunc,  and  P.  J.  Romanovich. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  230-236,  7  fig,  3  tab. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Incineration,  Heat  treatment,  Solids. 

The  cyclonic  combustion  concept,  which  provides 
high  combustion-intensity  and  high  combustion- 
efficiency  with  low  excess  air,  offers  many  advan- 
tages for  waste  incineration  over  commercially 
available  incinerators.  The  cyclonic  incinerator 
allows  better  mixing  and  temperature  uniformity, 
high  destruction  efficiency,  a  wider  range  of  oper- 
ating parameters,  greater  flexibility  to  variation  in 
waste  properties,  dry  ash  and/or  molten  slag  oper- 
ation and  more  efficient  heat  recovery  at  reduced 
capital  and  operating  costs.  A  successful  demon- 
stration system  has  been  operated  consisting  of  a 
wastewater  handling  system;  a  compact  cyclonic 
incinerator  with  an  ash/slag  receiver,  capable  of 
operating  either  in  dry  or  slaggin  modes;  a  heat 
recovery  boiler;  an  air  heater;  and  a  baghouse. 
Performance  tests,  including  a  final  500-hr,  contin- 
uous system  operation  at  the  industrial  site,  demon- 
strated stable,  reliable,  high-efficiency,  low,  pollut- 
ant-emission incineration  of  40  gal/hr  of 
wastewater  containing  up  to  50%  solids  (heating 
value  of  about  3000  Btu/lb).  The  heat  contribution 
ratio  of  waste  to  auxiliary  fuel,  on  a  Btu  basis, 
averaged  55:45.  Major  operating  parameters 
during  the  final  operation  included  2.15  mega-Btu/ 
hr  total  firing  rate,  2050  F  combustion  tempera- 
ture, 325  F  air  preheat  and  specific  heat  release  of 
0.12  mega-Btu/lir/cu  ft  with  20%  excess  air.  The 
carbon  monoxide  concentration  in  the  concentra- 
tion in  the  combustion  products  was  usually  below 
100  parts  per  million  (ppm).  The  system  generated 
about  1100  lb/hr  of  process  steam.  A  sufficient 
data  base  was  generated  for  design  and  construc- 
tion of  a  larger,  commercial  system.  (See  also  W89- 
12002)  (Lantz-PTT) 
W89-12033 


STEEL  MILL  CLOSURE. 

ERT,  Inc.,  Camarillo,  CA. 

For  primary  bibliographic  entry  see   Field   5G. 

W89-12043 


CLOSURE  OF  A  RCRA  IMPOUNDMENT  BY 
BIODEGRADATION  AND  FIXATION. 

Monsanto  Chemical  Co.,  St.  Louis,  MO. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12045 


AUTOMATED  ONDA  CORRELATION  MOD- 
ELING COMPARED  TO  ACTUAL  STRIPPING 
TOWER  PERFORMANCE. 

HDR  Engineering,  Inc.,  Omaha,  NE. 

For  primary  bibliographic  entry  see  Field  5F. 

W89- 12062 


CATALYTIC  DESTRUCTION  OF  HAZARDOUS 
ORGANICS  IN  AQUEOUS  WASTES. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
E.  G.  Baker,  and  L.  J.  Sealock. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  459-462,  3  fig,  6  tab,  3  ref. 

Descriptors:  'Catalysis,  'Wastewater  treatment, 
'Hazardous  wastes,  'Organic  compounds,  Meth- 
ane, Carbon  dioxide,  Polycyclic  aromatic  hydro- 
carbons, Phenol,  Chlorinated  organic  compounds, 
Temperature. 


The  first  6  months  of  testing  using  a  1-L  batch 
reactor  demonstrated  that  catalytic  destruction  is 
useful  as  a  means  of  permanent  remediation  of 
aqueous  waste  streams  containing  hazardous  or- 
ganics.  With  organic  materials,  destructions  were 
99%  and  often  approached  99.9%.  The  organics 
are  converted  almost  entirely  to  methane  and 
carbon  dioxide.  The  catalytic  destruction  process 
can  treat  all  types  of  non-chlorinated  organics  in- 
cluding aliphatics,  polycyclic  aromatics  and  phen- 
olics.  It  also  shows  promise  for  destroying  chlorin- 
ated organics,  although  additional  development  is 
necessary  for  this  application.  The  process  can 
treat  aqueous  wastes  with  a  wide  range  of  organic 
concentrations  but  it  is  probably  most  economic 
for  streams  containing  0.1  to  10.0%  organics.  For 
wastewaters  containing  <  0.1%  non-chlorinated 
organics,  a  preconcentration  step  may  be  appropri- 
ate. The  process  is  quite  simple;  it  requires  only  a 
pump,  heat  exchangers,  a  catalytic  reactor  and  a 
gas/liquid  separator.  Based  on  the  results  of  the 
experimental  studies,  the  optimal  operating  condi- 
tions in  the  catalytic  reactor  are  350  to  400  C  and 
2000  to  4000  pounds/sq  in  gas.  Testing  is  currently 
under  way  in  a  1-L,  continuous  flow,  reactor. 
These  tests  will  provide  engineering  data  for  a 
preliminary  design  and  cost  estimate  for  a  large- 
scale  system.  (See  also  W89-12002)  (Lantz-PTT) 
W89-12065 

CENTRAL  HAZARDOUS  TOXIC  WASTE  FA- 
CILITY. 

Ebasco  Services,  Inc.,  New  York. 
H.  S.  Cohen,  and  C.  Tsang. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  549-551,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Hazardous  wastes,  Sludge  digestion, 
Solvents,  Waste  recovery,  Inorganic  compounds, 
Organic  compounds,  Ozonation,  Chemical  treat- 
ment, Solvents,  Separation  techniques. 

The  Centralized  Hazardous  and  Toxic  Waste  Proc- 
essing Facility  concept  would  utilize  the  latest 
technology  to  process  and  control  hazardous  mate- 
rial. A  proposed  facility  is  designed  with  sufficient 
security  to  keep  out  intruders.  All  process  areas 
including  tank  farm  areas  are  fenced  such  that  only 
authorized  personnel  may  enter.  Separate  tanks  are 
used  for  each  type  of  waste  and  each  tank  varies  in 
capacity  from  several  thousand  to  tens  of  thou- 
sands  of  gallons   depending   on   the   anticipated 
volume  of  waste  expected.  The  function  of  a  cen- 
tralized facility  is  to  process  and  dispose  of  a  large 
percentage  of  the  waste  produced  in  a  state  or 
region.  Therefore,  it  will  be  necessary  for  any 
facility  to  have  a  number  of  different  chemical 
treatment  processes.  The  hazardous  wastes  have 
been  divided  into  six  major  categories  and  a  treat- 
ment to  safely  dispose  of  each  has  been  proposed. 
The  major  waste  categories  are:  inorganic  aqueous 
waste,  inorganic  sludges,  organic  liquids,  organic 
sludges,  solid  waste  and  solvents.  The  inorganic 
aqueous  waste  treatment  system  is  designed  to 
process  non-flammable  hazardous  inorganic  liquid 
wastes  which  normally  have  a  low  concentration 
of  suspended  solids.  The  treatment  system  consists 
of  collection  tanks,  sample  tanks,  transfer  pumps, 
mixing  tanks  and  a  chemical  addition  system  for 
lime,  oxidizing  agents,  reducing  agents  and  other 
necessary  additives.  The  Inorganic  Sludge  Treat- 
ment System  immobilizes  the  sludge  by  chemical 
fixation   or   solidification.   The   treatment   system 
consists  of  collection  tanks,  a  lime  precipitation 
section,  a  sulfide  polishing  section  and  a  solidifica- 
tion section.  Ozone  is  used  to  destroy  organics  in 
solution.  In  the  process,  ozone  gas  bubbles  through 
the  wastewater  in  the  presence  of  ultraviolet  light 
to  oxidize  the  organics.  It  is  anticipated  that  three 
different  treatment  processes  will  be  required  for 
organic  sludge:  a  biological  treatment  system,  a 
wet  air  oxidation  (WAO)  unit  and  an  incinerator. 
Solvents  used  by  industry  are  generally  discarded 
after  they  have  been  contaminated.  In  many  cases 
it  may  be  economical  to  reprocess  and  recover 
solvents  due  to  the  increasing  cost  of  the  solvents. 
The  solvent  recovery  process  is  designed  to  segre- 
gate and  recover  organic  solvent  from  wastes.  (See 
also  W89-12002)  (Lantz-PTT) 


W89-12074 

SYMPOSIUM  ON  ENVIRONMENTAL  TECH- 
NOLOGY AND  MANAGEMENT,  1988.  MAIN 
THEME:  ADVANCED  BIOLOGICAL 

WASTEWATER  TREATMENT. 

Lenox  Inst,  for  Research,  Inc.,  MA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-101000. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  LIR/08/88/313,  August  30, 
1988.  159p.  Edited  by  Lawrence  K.  Wang  and  Mu 
Hao  S.  Wang. 

Descriptors:  'Advanced  wastewater  treatment, 
'Environmental  engineering,  'Biological 

wastewater  treatment,  'Symposium,  'Wastewater 
treatment,  Costs,  Biochemical  oxygen  demand, 
Anaerobic  digestion,  Filtration,  Biological  treat- 
ment, Metal-finishing  wastes. 

Recognizing  that  cost-effective  wastewater  treat- 
ment is  badly  needed  and  subject  to  constant  im- 
provement, the  Lenox  Institute  for  Research  and 
the  State  of  New  York,  Department  of  Environ- 
mental Conservation,  give  a  series  of  technical 
presentations  aiming  at  meeting  the  need  for  inno- 
vative and  cost-effective  biological  wastewater 
treatment  processes.  The  symposium  increases  un- 
derstanding in  the  area  of  general  biological  treat- 
ment systems,  and  helps  develop  specialized  exper- 
tise in  biotechnology  that  will  enable  attendants  to 
assume  responsibilities  for  selection  or  design  of 
advanced  but  more  cost-effective  process  system 
for  biochemical  oxygen  demand  and  nutrient  re- 
moval. Eight  technical  papers  are  included:  (1) 
Active  Biomass  Retention~The  Key  to  Anaerobic 
Process  Efficiency;  (2)  A  Comparison  of  Anaero- 
bic Filter  and  Anaerobic  Expanded/Fluidized  Bed 
Processes;  (3)  Innovative  Engineered  Systems  for 
Biological  Treatment  of  Contaminated  Surface  and 
Groundwater;  (4)  Application  of  the  Two-Phase 
Anaerobic  Fluidized  Bed  Process  to  the  Treatment 
of  Corn  Processing  Wastewater;  (5)  Application  of 
the  UASB-Reactor  for  Anaerobic  Treatment;  (6) 
Biological  Treatment  of  Metalworking 
Wastewaters;  (7)  Coupled  Biological  Downflow 
Fluid  Bed  Reactor  Treatment  of  Synfuels 
Wastewater;  and  (8)  The  No-Space  Biological 
Wastewater  Process.  (See  W89-12082  thru  W89- 
12089)( Author's  abstract) 
W89- 12081 


ACTIVE  BIOMASS  RETENTION:  THE  KEY  TO 
ANAEROBIC  PROCESS  EFFICIENCY. 

P.  M.  Sutton. 

IN:  Symposium  on  Environmental  Technology 
and  Management,  1988.  Main  Theme:  Advanced 
Biological  Wastewater  Treatment.  Technical 
Report  No.  LIR/08/88/313,  August  30,  1988.  p  2- 
11,  3  fig,  5  tab,  2  ref. 

Descriptors:  'Advanced  wastewater  treatment, 
•Activated  sludge  process,  'Wastewater  treat- 
ment, 'Anaerobic  digestion,  'Biological 
wastewater  treatment,  Biomass,  Industrial 
wastewater,  Biological  treatment,  Membrane  proc- 
esses, Food-processing  wastes,  Fluidized  bed  proc- 
ess, Economic  aspects. 

The  efficacy  of  any  anaerobic  system  is  dependent 
on  maintaining  a  high  active  biomass  concentration 
in  the  biological  reactor.  It  is  the  purpose  of  this 
paper  to  discuss  the  application  of  the  Anitron 
fixed-film  system  to  the  treatment  of  wastewater 
resulting  from  the  refining  of  soybeans,  and  the 
application  of  membrane  anaerobic  reactor  system 
(MARS)  to  the  treatment  of  wastewaters  resulting 
from  the  processing  of  wheat  flour  and  the  manu- 
facturing of  cheese.  In  addition,  information  is 
presented  concerning:  the  technical  and  economic 
considerations  which  govern  the  selection  of  the 
anaerobic  fluidized  bed  versus  the  membrane  reac- 
tor for  treatment  of  a  specified  wastewater;  and  the 
process  and  system  scale-up  results  from  operation 
of  pilot  and  full-scale  fluidized  bed  and  membrane 
reactor  systems.  The  anaerobic  fluidized  bed 
system  and  the  membrane  anaerobic  reactor 
system  are  highly  efficient  but  simple  technologies 
for    pretreatment    of    a    variety    of    industrial 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


wastewater.  The  key  to  process  efficiency  is  asso- 
ciated with  the  capability  to  build  up  and  retain  a 
high  active  biomass  concentration  in  the  microbial 
reactors  of  the  systems.  The  selection  of  one 
system  or  the  other  for  the  treatment  of  a  specific 
industrial  wastewater  will  be  dictated  by  both  eco- 
nomical and  technical  considerations.  Results  from 
operation  of  pilot  and  full-scale  Anitron  and 
MARS  plants  attest  to  the  successful  scale-up  of 
these  innovative  anaerobic  fixed-film  and  suspend- 
ed growth  biological  processes.  Full-scale  per- 
formance information  confirm  results  developed  at 
the  pilot-scale  level.  (See  also  W89- 12081  )(Lantz- 
PTT) 
W89-12082 


COMPARISON  OF  THE  ANAEROBIC  FILTER 
AND  THE  ANAEROBIC  EXPANDED/FLUID- 
IZED  BED  PROCESSES. 

Massachusetts  Univ.,  Amherst. 

M.  S.  Switzenbaum. 

IN:    Symposium   on   Environmental   Technology 

and  Management,  1988.  Main  Theme:  Advanced 

Biological     Wastewater     Treatment.     Technical 

Report  No.  LIR/08/88/313,  August  30,   1988.  p 

13-18,  2  fig,  1  tab,  Href. 

Descriptors:  'Filtration,  *BioIogical  wastewater 
treatment,  'Advanced  wastewater  treatment,  'An- 
aerobic digestion,  'Fluidized  bed  process, 
•Wastewater  treatment,  Filtration,  Model  studies, 
Comparison  studies,  Data  interpretation,  Biofilms, 
Sanitary  engineering. 

The  anaerobic  filter  and  the  anaerobic  expanded/ 
fluidized  bed  processes  represent  advances  in 
wastewater  treatment  technology  for  processing 
inorganic  wastes.  Literature  data  for  both  process- 
es is  presented  and  discussed.  In  addition,  a  recent 
biofilm  model  is  used  to  compare  the  substrate  flux 
rates  of  both  systems.  Over  a  range  of  similar  bulk 
substrate  concentrations,  the  expanded  bed  was 
shown  to  have  higher  substrate  flux  rates  per  unit 
surface  area  then  anaerobic  filters.  This  is  partially 
due  to  the  fact  that  expanded  beds  have  lower 
liquid  layer  depths  and  higher  surface  area  per  unit 
volume  ratios  than  anaerobic  filters.  This  would 
result  in  smaller  reactor  volumes  and  hence  greater 
system  economy  when  using  the  expanded/fluid- 
ized  bed  reactor  systems.  (See  also  W89- 
12081)(Lantz-PTT) 
W89- 12083 


INNOVATIVE  ENGINEERED  SYSTEMS  FOR 
BIOLOGICAL  TREATMENT  OF  CONTAMI- 
NATED SURFACE  AND  GROUNDWATER. 

Dorr-Oliver,  Inc.,  Stamford,  CT. 

P.  M.  Sutton. 

IN:    Symposium   on    Environmental    Technology 

and  Management,   1988.  Main  Theme:  Advanced 

Biological     Wastewater     Treatment.     Technical 

Report  No.  LIR/08/88/313,  August  30,   1988.  p 

21-41,  4  fig,  5  tab,  1  ref. 

Descriptors:  'Water  pollution  prevention,  'Ad- 
vanced wastewater  treatment,  'Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  Biological 
treatment,  Anaerobic  digestion,  Aerobic  treatment, 
Fluidized  bed  process,  Membrane  processes,  Water 
quality  control,  Recycling,  Ultrafiltration,  Micro- 
bial degradation,  Biodegradation,  Volatile  organic 
compounds. 

Improved  biotreatment  techniques  represent  an  ec- 
onomical and  effective  means  of  complying  with 
new  environmental  legislation  calling  for  control 
of  toxic  and  hazardous  organic  and  inorganic  sub- 
stances. Microbiological  research  has  expanded 
current  knowledge  about  the  biotreatability  of 
complex  organics.  By  combining  this  knowledge 
with  innovative  reactor  design  concepts,  an  effi- 
cient engineered  system  for  the  treatment  and  de- 
toxification of  contaminated  water  and  wastes,  has 
been  developed.  The  systems  are  based  on  the 
aerobic  and  anaerobic  biological  fluidized  bed  and 
membrane  biological  reactor  concepts.  Physical- 
chemical  mechanisms  for  contaminant  removal  are 
an  inherent  part  of  the  systems  or  can  be  readily 
integrated  into  the  systems.  The  principles  of  the 
fluidized  bed  process  have  been  incorporated  into 
full-scale    aerobic    and    anaerobic    configurations 


through  the  development  of  the  Oxitron  and  Ani- 
tron systems.  The  membrane  bioreactor  represents 
an  advanced  suspended  growth  reactor  in  which  a 
high  active  microbial  concentration  (12,000  to 
30,000  mg/L  volatile  suspended  solids)  is  achieved 
through  the  use  of  ultrafiltration  for  biomass-efflu- 
ent  separation  and  subsequent  recycle  to  the  bio- 
logical reactor.  Commercial  embodiments  of  the 
concept  in  aerobic  or  anaerobic  configurations  are 
represented  by  the  Membrane  Aerobic  or  Anaero- 
bic Reactor  System  (MARS).  The  Oxitron/Ani- 
tron  and  MARS  concepts  overcome  many  issues  of 
concern  in  applying  microbial  methods  for  treat- 
ment of  hazardous  wastewaters.  The  systems  pro- 
vide high  volumetric  efficiency,  maximum  oppor- 
tunity for  treatment  of  slowly  biodegradable  or 
recalcitrant  compounds,  can  withstand  microbially 
toxic/inhibitory  feed  inputs,  allow  treatment  of 
volatile  organics  with  little  or  no  stripping,  and 
result  in  the  production  of  minimal  residual  by- 
products (excess  biomass  or  other  residuals).  Ex- 
amples of  complex  organics  treatable  in  one  or 
more  of  the  systems  include  toluene,  methyl  ethyl 
ketone,  napthalene,  trichloroethylene,  and  pen- 
tachlorophenol.  To  date,  mobile/transportable  and 
permanently  installed  Oxitron/Anitron  and  MARS 
systems  have  been  applied  for  treatment  of  a  varie- 
ty of  toxic  organic  and  inorganic  compounds.  (See 
also  W89-12081)(Lantz-PTT) 
W89- 12084 


APPLICATION  OF  THE  TWO-PHASE  ANAER- 
OBIC FLUIDLZED  BED  PROCESS  TO  THE 
TREATMENT  OF  CORN  PROCESSING 
WASTEWATER. 

Dorr-Oliver,  Inc.,  Stamford,  CT. 

D.  J.  Kothari,  A.  Y.  Li,  and  T.  J.  Kontol. 

IN:   Symposium   on   Environmental   Technology 

and  Management,   1988.  Main  Theme:  Advanced 

Biological     Wastewater     Treatment.     Technical 

Report  No.  LIR/08/88/313,  August  30,   1988.  p 

43-771,  8  fig,  5  tab,  10  ref. 

Descriptors:  'Advanced  wastewater  treatment, 
'Wastewater  treatment,  'Anaerobic  digestion, 
•Fluidized  bed  process,  'Food-processing  wastes, 
•Biological  wastewater  treatment,  Activated 
sludge  process,  Methane,  Chemical  oxygen 
demand,  Suspended  solids,  Biochemical  oxygen 
demand,  Corn. 

The  corn  wet  milling  industry  processes  corn  to 
produce  starch,  oil,  corn  syrup,  and  animal  feed. 
Both  the  feed-producing  and  starch-manufacturing 
process  evolve  a  process  wastewater  containing 
approximately  3%  of  the  corn  in  soluble  form.  The 
Anitron  system  is  the  commercial  embodiment  of 
the  fixed-film  fluidized  bed  process  providing  a 
means  of  optimizing  the  volumetric  efficiency  of 
the  anaerobic  process  while  ensuring  the  maximum 
tolerance  to  shock  load  conditions.  The  following 
conclusions  can  be  drawn  from  the  two-phase  Ani- 
tron pilot  plant  studies  conducted  on  corn  process- 
ing wastewater  and  the  waste  activated  sludge 
(WAS)  recycled  from  the  existing  aerobic  plant  at 
American  Maize's  Hammond,  Indiana  plant:  (1)  the 
anaerobic  biological  fluidized  bed  system  is  appli- 
cable to  the  treatment  of  corn  processing 
wastewaters  (At  a  volumetric  loading  as  high  as 
25.4  kg  chemical  oxygen  demand  (COD)/cu  m/ 
day,  reductions  of  >  86%  COD  and  83%  bio- 
chemical oxygen  demand  (BOD)  can  be 
achieved.);  (2)  the  Anitron  system  can  treat  addi- 
tional WAS  at  2%  of  the  total  wastewater  flow 
with  no  effect  on  process  performance;  (3)  meth- 
ane yield  varied  from  0.21  to  0.31  cu  m/kg  COD 
removed,  with  methane  content  ranging  from  63- 
73%  in  the  biogas;  (4)  biomass  net  yield  varied 
from  0.07  to  0.09  kg  volatile  suspended  solids 
(VSS);  (5)  shock  loads  as  high  as  eight  times  the 
operating  load  were  absorbed  by  the  two-phase 
Anitron  system  without  adversely  affecting  the 
system;  and  (6)  suspended  solids  resulting  from 
waste  biomass  in  the  effluent  can  be  efficiently 
concentrated  with  the  use  of  a  conventional  clarifi- 
er.  The  effluent  suspended  solids  concentration 
following  clarification  was  <  200  mg/L.  (See  also 
W89-12081XLantz-PTT) 
W89- 12085 


APPLICATION  OF  THE  UASB-REACTOR  FOR 
ANAEROBIC  TREATMENT  OF  PAPER  AND 
BOARD  MILL  EFFLUENT. 

Buhrmann-Tetterode  N.V.,  Roermond  (Nether- 
lands). Wastewater  Dept. 
L.  H.  A.  Habets,  and  J.  H.  Knelissen. 
IN:  Symposium  on  Environmental  Technology 
and  Management,  1988.  Main  Theme:  Advanced 
Biological  Wastewater  Treatment.  Technical 
Report  No.  LIR/08/88/313,  August  30,  1988.  p 
73-877,  5  fig,  3  tab,  4  photos,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Advanced 
wastewater  treatment,  'Anaerobic  digestion,  'Pulp 
and  paper  industry,  'Pulp  wastes,  'Biological 
wastewater  treatment,  Sludge  blanket,  Sludge  di- 
gestion, Sludge  seeding,  Activated  sludge  process, 
Upflow  anaerobic  sludge-blanket  reactors,  Chemi- 
cal oxygen  demand,  Retention  time,  Pilot  plants, 
Biogas,  Performance  evaluation,  Investment,  Eco- 
nomic aspects,  Cost  analysis. 

Wastewater  treatment  is  described  at  two  Dutch 
paper  and  board  mills  which  use  mainly  waste 
paper  as  raw  material.  In  September  1981,  research 
on  anaerobic  treatment  using  upflow  anaerobic 
sludge-blanket  (UASB)  reactors  was  started.  After 
good  results  had  been  achieved  at  a  laboratory 
scale  (30.1),  further  investigations  were  started  on 
a  semi-production  scale  (50  cu  m).  In  both  cases, 
loadings  of  up  to  20  kg  chemical  oxygen  demand 
(COD)/cu  m/day  could  be  handled  after  the  an- 
aerobic seed  sludge  became  granulated.  COD-re- 
moval  was  70%,  even  when  the  hydraulic  reten- 
tion time  was  only  2.5  hrs.  In  April  1983,  a  70  cu  m 
practical  UASB  reactor  was  started  up  at  the  solid 
board  mill  of  Ceres.  In  October  1983,  a  full  scale 
plant  was  started  up  at  Papierfabriek  Roermond. 
This  plant  consists  of  1,000  cu  m  UASB  reactor 
and  a  70  cu  m  gasholder.  It  is  used  for  pretreat- 
ment  of  effluent,  in  order  to  reduce  the  loading  of 
the  activated  sludge  plant.  Beside  energy  savings 
on  the  oxygen  input,  about  1  million  cu  m/yr  of 
biogas  is  being  generated  and  is  used  for  steam 
production.  Both  plants  are  working  satisfactorily. 
Investment  costs  appear  to  be  relatively  low.  At 
Ceres,  payback  time  is  1.5  year,  while  at  Papierfa- 
briek Roermond  wastewater  treatment  is  cheaper 
than  before,  although  capacity  if  doubled.  (See  also 
W89-12081)  (Author's  abstract) 
W89- 12086 


BIOLOGICAL  TREATMENT  OF  METAL- 
WORKING  WASTEWATERS. 

General  Motors  Corp.,  Detroit,  MI. 

P.  N.  Mishra,  and  P.  M.  Sutton. 

IN:   Symposium   on   Environmental   Technology 

and  Management,   1988.  Main  Theme:  Advanced 

Biological     Wastewater     Treatment.     Technical 

Report  No.  LIR/08/88/313,  August  30,   1988.  p 

89-106,  3  fig,  6  tab,  1  ref. 

Descriptors:  'Advanced  wastewater  treatment, 
•Wastewater  treatment,  'Biological  wastewater 
treatment,  'Metal-finishing  wastes,  Industrial 
wastewater,  Synthetic  coolants,  Oily  water,  Pilot 
plants. 

Major  segments  of  the  Metalworking  Industry  are 
converting  from  petroleum  and  oil-based  coolants 
used  for  machining  and  hydraulic  applications  to 
synthetic  (oil  content  10%  or  less)  and  semisyn- 
thetic coolants  (oil  content  30%  or  less).  The  syn- 
thetics are  based  on  water  soluble  organics  such  as 
polyglycols,  glycol  ethers,  and  alcohol  amine  salts. 
A  major  concern  relating  to  the  use  of  synthetic 
coolants  for  the  industrial  user  is  the  incompatibil- 
ity of  the  compounds  with  existing  on-site 
wastewater  treatment  systems.  The  true  synthetic 
coolants  contain  no  petroleum  oil,  thus  the  organ- 
ics are  completely  water  soluble  and  normally 
cannot  be  separated  from  the  water  phase  as  can 
the  oils  by  breaking  the  oil-water  emulsion.  There- 
fore, the  conventional  oily  wastewater  treatment 
system  will  not  effect  removal  of  the  soluble  or- 
ganics and  thus  the  plant  effluent  will  contain 
significant  levels  of  biochemical  oxygen  demand, 
chemical  oxygen  demand  and  organic  nitrogen 
compounds.  Depending  on  the  site-specific  indus- 
trial surcharge  costs  or  direct  discharge  regula- 
tions, further  on-site  treatment  may  be  warranted. 
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This  paper  discusses  the  application  of  the  Oxitron 
biological  fluidized  system  for  treatment  of  metal- 
working  fluids.  The  results  of  two  pilot  plant  stud- 
ies completed  for  General  Motors'  plants  are  pre- 
sented. The  results  formed  the  basis  of  full-scale 
plant  design  for  General  Motors'  plants  in  Ypsilan- 
ti  and  Lansing,  Michigan,  and  Sandusky,  Ohio. 
(See  also  W89-12081)(Author's  abstract) 
W89-12087 

COUPLED  BIOLOGICAL  DOWNFLOW  FLUID 
BED  REACTOR  TREATMENT  OF  SYNFUELS 
WASTEWATER. 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Civil 

Engineering. 

C.  D.  Turner,  C.  S.  Ong,  and  J.  R.  Gallagher. 

IN-   Symposium   on   Environmental   Technology 

and  Management,  1988.  Main  Theme:  Advanced 

Biological     Wastewater     Treatment.     Technical 

Report  No.  LIR/08/88/313,  August  30,   1988.  p 

108-130,  11  fig,  1  tab,  10  ref.  DOE  Contract  DE- 

FC21-86MC10637. 

Descriptors:  'Advanced  wastewater  treatment, 
•Chemical  wastewater,  *Biological  wastewater 
treatment,  *Fluidized  bed  process,  *Synthetic 
fuels,  'Wastewater  treatment,  Biological  treat- 
ment, Denitrification,  Nitrification,  Hydrogen  ion 
concentration,  Nitrites,  Nitrates,  Dissolved 
oxygen,  Biodegradation. 

At  the  Great  Plains  Gasification  Plant  (GPGP), 
coupled  biological  fluidized  bed  system  was  used 
for  both  nitrifying  and  denitrifying  synfuels 
wastewater  (SGL),  while  removing  biodegradable 
organics  in  the  denitrification  column.  Successful 
operation  of  the  process  was  dependent  on  pH 
control.  This  was  especially  important  dunng 
system  startup  because  the  GPGP  SGL  pH  varied 
from  8.0  to  8.6.  At  these  pHs,  unionized  ammonia 
concentrations  were  often  >  30  mg/L  and  created 
toxic  conditions.  Nitrification  was  established 
intermittently  during  the  first  three  months  of  op- 
eration. Only  after  adding  acid  to  initially  lower 
the  pH,  and  alkali  in  the  6.5  to  7.5  region  was 
consistent,  was  nitrification  possible.  Denitrifica- 
tion was  established  quickly  and  was  very  stable  as 
evidenced  by  the  low  nitrite  and  nitrate  concentra- 
tions in  the  effluent.  Dissolved  oxygen  concentra- 
tions must,  however,  be  maintained  at  <  0.5  mg/L 
in  the  influent  to  the  column.  (See  also  W89- 
12081)(Lantz-PTT) 
W89-12088 


'NO  SPACE'  BIOLOGICAL  WASTE  WATER 
PROCESS:  IT  PACKS  1000  SQUARE  FEET  OF 
SURFACE  INTO  1  CUBIC  FOOT  OF  SPACE. 

IN:  Symposium  on  Environmental  Technology 
and  Management,  1988.  Main  Theme:  Advanced 
Biological  Wastewater  Treatment.  Technical 
Report  No.  LIR/08/88/313,  August  30,  1988.  p 
132-159,  4  ref. 

Descriptors:  'Advanced  wastewater  treatment, 
•Biological  wastewater  treatment,  'Wastewater 
treatment,  'Fluidized  bed  process,  Denitrification, 
Aerobic  treatment,  Case  studies,  Biochemical 
oxygen  demand,  Pilot  plants,  Nitrification. 

The  application  of  the  fluidized  bed  process  to  the 
treatment  of  wastewater  has  been  one  of  the  signif- 
icant advancements  of  environmental  engineering 
technology.  This  concept  provides  for  a  very  long 
biological  solids  retention  time,  in  a  short  hydrau- 
lic retention  time  reactor.  The  attainment  of  these 
seemingly  contradictory  objectives  is  possible  as  a 
result  of  attachment  of  the  microorganisms  to  an 
inert  granular  medium,  which  is  maintained  in  the 
reactor.  Initially,  the  process  was  developed  for 
denitrification  and  was  later  extended  for  use  in 
aerobic  systems  (both  carbonaceous  biochemical 
oxygen  demand  (BOD)  reduction  and  nitrifica- 
tion). Full  scale  systems  for  nitrification  (Dwor- 
shak  National  Fish  Hatchery  in  Ahsahka,  ID), 
denitrification  (Pensacola,  FL),  and  BOD  removal 
(Nassau  County,  NY)  are  either  in  place  or 
planned.  The  fluidized  bed  system,  based  on  a 
number  of  successful  pilot  studies,  appears  ideal  for 
application  to  the  treatment  of  industrial 
wastewater  by  anaerobic  organisms.  In  1980,  the 
Department  of  Energy  (DOE),  through  a  solicita- 


tion program,  deemed  the  fluidized  bed  process  to 
be  worthy  of  providing  demonstration  funds  to 
prove  the  commercial  viability  of  the  technology, 
but  funds  were  subsequently  withdrawn  due  to 
Federal  budgetary  constraints.  (See  also  W89- 
12081)  (Lantz-PTT) 
W89-12089 

DEVELOPMENT  OF  INNOVATIVE  FLOTA- 
TION PROCESSES  FOR  WATER  TREATMENT 
AND  WASTEWATER  RECLAMATION. 

Krofta  Engineering  Corp.,  Lenox,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-102255. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  No.  LIR/08-88/312,  August  1, 

1988.  41p,  9  fig,  1  tab. 

Descriptors:  'Wastewater  renovation,  'Flotation, 
'Water  treatment,  'Wastewater  treatment,  Design 
standards,  Recycling,  Waste  recovery,  Ground- 
water quality,  Potable  water,  Separation  tech- 
niques, Pulp  wastes. 

The  engineering  designs  and  applications  of  vari- 
ous newly  developed  flotation  clarifiers  (Supracell, 
Sandfloat,  Sedifloat,  Lakeguard,  Float  Skimmer, 
and  Foamer)  are  presented.  Supracell  is  a  high-rate 
dissolved  air  flotation  clarifier  for  industrial  water 
treatment  and  in-plant  water  recycle.  Sandfloat  is  a 
package  water  treatment  plant  designed  for  treat- 
ment of  surface  water,  groundwater  or 
wastewater.  Sedifloat  is  a  package  plant  from  rec- 
lamation of  process  wastewater  or  pretreatment  of 
raw  water  containing  heavy  silts  and/or  high  con- 
centrations of  suspended  solids.  Lakeguard  is  an 
extremely  compact  package  plant  for  single  fami- 
lies, factories,  and  small  institutions.  Both  lake 
water  and  groundwater  can  be  properly  treated  by 
Lakeguard  for  potable  applications  and  for  treat- 
ment of  septic  tank  effluent.  Foamer  is  a  high  rate 
cost-effective  dispersed  air  flotation  clarifier.  Float 
skimmer  is  specifically  designed  for  applications  in 
paper  and  pulp  mills.  (Author's  abstract) 
W89- 12095 

LABORATORY  STUDIES  OF  METHODS  FOR 
THE  TREATMENT  AND  DISPOSAL  OF  THE 
WASTE  STREAM  FROM  THE  SILVER-RE- 
COVERY FACILITY  AT  OAK  RIDGE  NATION- 
AL LABORATORY. 
Oak  Ridge  National  Lab.,  TN. 
J.  R.  Parrott,  and  G.  W.  Strandberg. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-011703. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  ORNL/TM-10682,  May  1988.  15p,  1 
fig,  3  tab,  3  ref.  DOE  Contract  DE-AC05- 
84OR21400. 

Descriptors:  'Chemical  wastewater,  'Wastewater 
treatment,  'Wastewater  disposal,  'Silver,  'Oak 
Ridge  National  Laboratory,  Waste  recovery,  Re- 
cycling, Activated  carbon,  Aeration,  Ultraviolet 
radiation,  Chemical  precipitation,  Chemical  treat- 
ment, Toxicity,  Water  quality  standards, 
Wastewater  facilities,  Iron,  Oxygen  demand,  Oxi- 
dation. 

A  process  has  been  developed  at  the  Oak  Ridge 
National  Laboratory  (ORNL)  for  recovering  silver 
from  spent  photographic  solutions.  This  process 
involves  chemical  precipitation  of  the  silver  using 
NaOH  and  sodium  hydrosulfite  as  a  reductant.  The 
waste  stream  generated  from  the  silver-recovery 
process  is  essentially  free  of  silver  but  contains 
about  15  g/L  sodium  hydrosulfite,  a  variety  of 
undetermined  organics  (about  100  mg/L),  and 
other  inorganic  components.  The  use  of  activated 
carbon  to  remove  these  organics  from  photograph- 
ic waste  solutions  does  not  appear  to  be  an  effec- 
tive treatment  option.  Aeration  of  a  chemically 
amended  waste  (e.g.,  with  FeC13)  was  effective  in 
reducing  the  time  required  to  remove  the  oxygen 
demand  of  the  photowaste.  However,  the  resulting 
waste  solution  has  an  iron  content  above  discharge 
limits.  Also,  there  was  no  change  in  toxicity.  Ultra- 
violet light-aided  oxidation  with  H202  was  not 
effective  in  reducing  the  toxicity  or  oxygen 
demand  of  photowaste.  The  discharge  of  the  pho- 


tographic waste  to  ORNL's  sewage  treatment 
plant  (STP)  appears  to  be  an  effective  means  of 
treatment  and  disposal.  At  the  projected  rate  of 
discharge  (379  L/day),  the  waste  had  no  effect  on 
reactor  performance  as  measured  by  TOC  reduc- 
tion, and  there  was  no  indication  of  acute  biotoxi- 
city.  Reduction  of  the  oxygen  demand  before  treat- 
ment was  not  necessary,  but  it  was  not  determined 
whether  neutralization  of  the  waste  is  required. 
The  rate  at  which  photographic  waste  is  dis- 
charged to  the  STP  must  be  controlled  to  ensure 
that  its  concentration  does  not  reach  toxic  levels. 
(Lantz-PTT) 
W89-12098 


SCREENING  OF  STARCH  ASSIMILABLE 
YEASTS  USING  VERMICELLI  WASTEWATER 
AND  THEIR  TAXONOMIC  CHARACTERIS- 
TICS. 

Feng  Chia  Univ.,  Taichung  (Taiwan). 

T.  L.  Hu. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB89-104707. 

Price  codes:  E03  in  paper  copy,  E03  in  microfiche. 

1986    18p,  2  fig,  11  tab,  15  ref.  National  Science 

Council  Grant  NSC  75-0409-B035-01. 

Descriptors:  'Food-processing  wastes,  'Taxono- 
my, 'Wastewater  treatment,  'Starch,  *Yeasts,  •Bi- 
ological wastewater  treatment,  Chemical  oxygen 
demand,  Hydrogen  ion  concentration,  Turbidity, 
Food  processing  industry,  Culturing  techniques. 

117  soil  samples  were  collected  from  the  Feng 
Chia  University  campus,  rice  paddies,  a  vermicelli 
factory,  and  a  grape  orchard,  for  the  isolation  of 
yeasts,  which  were  enriched  by  adding  propionic 
acid  (0.1%)  to  the  growth  broth.  There  were  391 
acid  tolerant  starch  assimilative  yeasts  isolated. 
From  the  results  of  starch  utilization,  protein  hy- 
drolysis and  lactic  acid  (0.1 1M)  tolerance,  10 
strains  were  screened.  These  ten  yeast  strains  also 
showed  a  strong  ability  for  starch  assimilation. 
Treatment  of  starchy  wastewater  discharged  from 
the  vermicelli  factory  using  isolated  yeasts  by 
batch  culture  showed  that  chemical  oxygen 
demand  (COD)  reduction  was  highest  on  the 
fourth  day.  Two  strains  could  reduce  79-83% 
COD.  The  turbidity  and  pH  of  the  treated 
wastewater  increased  after  the  fourth  day.  (Au- 
thor's abstract) 
W89-12113 


WATER  AND  WASTEWATER  SYSTEMS 
ANALYSIS. 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-12117 

ENVIRONMENTAL  POLLUTION  CONTROL 
ALTERNATIVES:  SLUDGE  HANDLING, 
DEWATERING,  AND  DISPOSAL  ALTERNA- 
TIVES FOR  THE  METAL  FINISHING  INDUS- 
TRY. 

Centec  Corp.,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12127 


POLYCHLORINATED  BIPHENYLS:  OCCUR- 
RENCE AND  TREATMENT  IN  MUNICIPAL 
AND  INDUSTRIAL  WASTES,  JANUARY  1977- 
MAY  1988:  CITATIONS  FROM  THE  SELECT- 
ED WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-865514, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
June  1988.  59p.  Supersedes  PB87-856571. 

Descriptors:  *Wastewater  treatment,  •Bibliogra- 
phies, 'Industrial  wastewater,  'Municipal 
wastewater,  'Polychlorinated  biphenyls,  Pollutant 
identification,  Activated  carbon,  Incineration,  Bio- 


:< 

-»» 

•i 
a 

! 

i 

a 


: 


at 

X 

m 


151 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


degradation,  Legal  aspects,  Regulations,  Hazard- 
ous wastes. 

This  bibliography  contains  citations  concerning 
treatment  and  disposal  methods,  specific  site  stud- 
ies, detection  methods  and  equipment,  and  moni- 
toring techniques  for  polychlorinated  biphenyls  in 
industrial  and  municipal  wastes.  Treatment  meth- 
ods include  activated  carbon,  incineration,  and  bio- 
degradation.  Legal  and  regulatory  aspects  are  also 
discussed.  Reports  pertaining  specifically  to  the 
occurrence  of  these  compounds  in  sediments  and 
soils  are  excluded  from  this  bibliography.  This 
updated  bibliography  contain  148  citations  of 
which  31  are  new  entries  to  the  previous  edition. 
(Author's  abstract) 
W89-12146 


METALS  RECOVERY  FROM  WASTES,  JUNE 
1970-APRIL  1988:  CITATIONS  FROM  THE 
COMPENDEX  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-862115, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
April  1988.  96p.  Supersedes  PB87-859658. 

Descriptors:  'Wastewater  treatment,  •Bibliogra- 
phies, 'Industrial  wastewater,  'Resource  recovery, 
'Metals,  Metal-finishing  wastes,  Recycling,  Waste 
recovery. 

This  bibliography  contains  citations  concerning  the 
recovery  and  recycling  or  reuse  of  ferrous  and 
nonferrous  metals  from  various  industrial  wastes, 
especially  wastewaters.  This  updated  bibliography 
contains  334  citations  of  which  30  are  new  entries 
to  the  previous  edition.  (Author's  abstract) 
W89-12148 


METALS  RECOVERY  FROM  WASTES,  JANU- 
ARY 1977-APRIL  1988:  CITATIONS  FROM 
THE  SELECTED  WATER  RESOURCES  AB- 
STRACTS DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-8620O8, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
April  1988.  108p.  Supersedes  PB87-859427. 

Descriptors:  'Wastewater  treatment,  'Bibliogra- 
phies, 'Industrial  wastewater,  'Resource  recovery, 
'Metals,  Metal-finishing  wastes,  Recycling,  Waste 
recovery. 

This  bibliography  contains  citations  concerning  the 
recovery  and  recycling  or  reuse  of  ferrous  and 
nonferrous  metals  from  various  industrial  wastes, 
especially  waste  waters.  This  updated  bibliography 
contains  279  citations  of  which  35  are  new  entries 
to  the  previous  edition.  (Author's  abstract) 
W89-12149 


WASTEWATER  TREATMENT,  JUNE  1976- 
MARCH  1988:  CITATIONS  FROM  THE 
ENERGY  DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field,  VA.  6 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-860143, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
March  1988.  112p.  Supersedes  PB86-867702. 

Descriptors:  'Wastewater  treatment,  'Bibliogra- 
phies, 'Industrial  wastewater,  Recycling,  Waste 
recovery,  Trace  metals,  Metals,  Chemical 
wastewater. 

This  bibliography  contains  citations  concerning 
techniques  and  equipment  for  treatment  of  industri- 
al (except  mining)  effluent  streams.  Consideration 
is  given  to  the  removal,  reclamation,  and  recycling 
of  various  trace  metals,  heavy-metals,  hydrocar- 
bons, and  oily  wastewaters  to  meet  regulatory 
agency  discharge  or  inplant  reuse  standards.  This 
updated  bibliography  contains  369  citations  of 
which  118  are  new  entries  to  the  previous  edition. 
(Author's  abstract) 


W89-12156 


WASTEWATER  TREATMENT:  LAGOONS, 
JANUARY  1977-FEBRUARY  1988:  CITATIONS 
FROM  THE  SELECTED  WATER  RESOURCES 
ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-858626, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche 
March  1988.  112p.  Supersedes  PB86-867884. 

Descriptors:  'Wastewater  treatment,  'Bibliogra- 
phies, 'Wastewater  lagoons,  Industrial  wastewater, 
Tannery  wastes,  Pulp  wastes,  Food-processing 
wastes. 

This  bibliography  contains  citations  concerning  the 
treatment  and  storage  of  wastewaters  in  lagoons. 
The  design,  operation,  equipment,  and  pretreat- 
ment  processes  are  discussed.  The  treatment  of 
wastewater  from  breweries,  tanneries,  paper  mills 
and  other  industrial  operations  are  considered.  De- 
scriptions and  evaluations  of  specific  facilities  are 
provided.  This  updated  bibliography  contains  294 
citations  of  which  1 8  are  new  entries  to  the  previ- 
ous edition.  (Author's  abstract) 
W89-12158 


SEWAGE  SLUDGE  PRETREATMENT  AND 
DISPOSAL,  DECEMBER  1981-FEBRUARY 
1988:  CITATIONS  FROM  THE  NTIS  BIBLIO- 
GRAPHIC DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-859509, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche 
March  1988.  107p.  Supersedes  PB86-857398. 

Descriptors:  'Wastewater  treatment,  'Sludge  dis- 
posal, 'Bibliographies,  Resource  recovery,  Land 
disposal,  Composting,  Ocean  dumping,  Inciner- 
ation, Sludge  digestion,  Sludge  drying,  Disinfec- 
tion. 

This  bibliography  contains  citations  concerning 
techniques  and  equipment  utilized  in  the  pretreat- 
ment  processes  and  disposal  of  sewage  sludges. 
Topics  include  resource  and  energy  recovery  oper- 
ations, land  disposal,  composting,  ocean  disposal, 
and  incinerations.  Digestion,  de watering,  and  disin- 
fection are  among  the  pretreatment  processes  dis- 
cussed. Environmental  aspects,  including  the  ef- 
fects on  soils,  plants,  and  animal  are  also  presented. 
This  updated  bibliography  contains  323  citations  of 
which  74  are  new  entries  to  the  previous  edition. 
(Author's  abstract) 
W89-12159 


WASTEWATER  TREATMENT:  OZONATION 
PROCESSES  AND  EQUIPMENT,  JANUARY 
1977-JULY  1988:  CITATIONS  FROM  THE  SE- 
LECTED WATER  RESOURCES  ABSTRACTS 
DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-867122, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
August  1988.  99p.  Supersedes  PB87-866232. 

Descriptors:  'Wastewater  treatment,  'Bibliogra- 
phies, 'Ozonation,  Disinfection,  Water  treatment, 
Municipal  water,  Chlorination,  Industrial 
wastewater. 

This  bibliography  contains  citations  concerning  the 
utilization  of  ozonation  processes  for  wastewater 
disinfection.  Topics  include  system  descriptions 
and  evaluations,  comparisons  with  the  chlorination 
process,  reaction  kinetics,  and  the  use  of  the  proc- 
ess in  combination  with  other  wastewater  treat- 
ment methods.  The  treatment  of  organic  and  inor- 
ganic compounds  in  wastewater  and  municipal 
water  supplies  is  discussed.  This  updated  bibliogra- 
phy contains  255  citations  of  which  27  are  new 
entries  to  the  previous  edition.  (Author's  abstract) 
W89-12164 


SEWAGE  AND  INDUSTRIAL  WASTE  TREAT- 
MENT: WETLANDS,  JANUARY  1977-JULY 
1988:  CITATIONS  FROM  THE  SELECTED 
WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA.  v  B 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-866470, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche 
August  1988.  39p. 

Descriptors:  'Wastewater  treatment,  'Bibliogra- 
phies, 'Industrial  wastewater,  'Municipal 
wastewater,  'Wetlands,  Sludge,  Nutrient  removal, 
Heavy  metals,  Resource  recovery,  Aquaculture. 

This  bibliography  contains  93  citations  concerning 
developments,  operations,  and  evaluations  of  natu- 
ral and  artificial  wetlands  treatment  of  wastewater 
and  sludge.  Aquaculture  treatments  of  industrial, 
municipal,  and  domestic  wastewater  are  examined. 
Topics  include  nutrient  removal,  heavy  metal  re- 
covery, and  case  studies  of  wetlands  being  used  for 
wastewater  treatment.  (Author's  abstract) 
W89-12165 


POLYELECTROLYTES:  WASTEWATER  AND 
SEWAGE  TREATMENT,  JANUARY  1977-JUNE 
1988:  CITATIONS  FROM  THE  SELECTED 
WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA.  6 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-866579, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
July  1988.  99p.  Supersedes  PB86-867694. 

Descriptors:  'Wastewater  treatment,  'Bibliogra- 
phies, 'Polyelectrolytes,  'Water  treatment,  Floc- 
culation,  Coagulation,  Pollutant  identification, 
Sludge  drying,  Hospital  wastewater. 

This  bibliography  contains  citations  concerning 
polyelectrolytes  in  wastewater  and  water  treat- 
ment. Topics  include  flocculation,  coagulation, 
separation  techniques,  pollutant  identification, 
water  pollution  sources,  sludge  dehydration,  and 
descriptions  of  specific  studies.  Hospital 
wastewater  processing,  methods  of  synthesizing 
polyelectrolyte  complexes,  and  performance  eval- 
uations of  polyelectrolytes  are  discussed.  This  up- 
dated bibliography  contains  257  citation  of  which 
22  are  new  entries  to  the  previous  edition.  (Au- 
thor's abstract) 
W89-12167 


SLUDGE  DEWATERING:  SEWAGE  AND  IN- 
DUSTRIAL WASTES,  JANUARY  1978-JANU- 
ARY  1988:  CITATIONS  FROM  THE  POLLU- 
TION ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA.  6 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12168 


5E.  Ultimate  Disposal  Of  Wastes 


ENTERIC    VIBUS:    RISK    ASSESSMENT    OF 
OCEAN  DISPOSAL  OF  SEWAGE  SLUDGE. 

Arizona  Univ.,   Tucson.   Dept.   of  Nutrition  and 
Food  Science. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 11073 


MICROBIAL   ECOSYSTEM   IN  PETROLEUM 
WASTE  LAND  TREATMENT, 

University  of  Southern  California,  Los  Angeles. 

Environmental  Engineering  Program. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-11109 


EFFECT  OF  PETROCHEMICAL  ACTIVATED 
SLUDGE  ON  SOIL  PROPERTIES. 

Universidade  Federal  do  Rio  Grande  do  Sul,  Porto 
Alegre  (Brazil). 
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Ultimate  Disposal  Of  Wastes— Group  5E 


M.  Tedesco,  M.  Ligo,  C.  Gianello,  and  Z.  Simon. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.   10,  p  63-74,   1988.  4  fig,  6  tab,   13  ref. 

Descriptors:  'Waste  disposal,  •Chemical 
wastewater,  *Activated  sludge,  'Soil  properties, 
•Land  disposal,  'Wastewater  treatment,  Sludge 
disposal,  Sludge  utilization,  Injection,  Decomposi- 
tion, Carbon,  Nitrogen,  Phosphorus,  Fertilizers, 
Acidity,  Metals,  Heavy  metals. 

Excess  activated  sludge  produced  at  SITEL,  the 
integrated  wastewater  treatment  plant  of  the  South 
Petrochemical  Complex  in  Brazil,  is  disposed  of  by 
subsurface  injection  on  pangola  grass  fields  at  aver- 
age application  rates  of  24  tons/year  (dry  basis).  A 
growth-leaching  pot  experiment  showed  the  fol- 
lowing results.  Sludge  decomposition  in  soil 
amounted  to  2.7%  of  carbon  lost  as  C02.  Sludge 
application  brought  about  an  enrichment  of  soil  C, 
N,  and  P  restricted  to  the  top  layer;  no  significant 
modifications  were  observed  in  soil  pH  or  in  K, 
Ca,  Mg,  Fe,  Mn,  and  B.  Slight  increases  were 
observed  in  contents  of  Na,  Cu,  and  S  and  electri- 
cal conductivity  of  the  top  layer.  Appreciable  in- 
creases were  noted  in  soil  contents  of  Zn,  Cr,  Cd, 
and  Ni,  in  correlation  with  increasing  sludge  appli- 
cation rates.  The  resulting  values,  however,  fell 
well  below  the  tolerable  limits.  It  is  concluded  that 
proper  management  of  a  sludge  application  system 
that  reproduces  the  conditions  chosen  for  this  in- 
vestigation can  yield  a  useful  site  life  of  many  years 
without  appreciable  environmental  risks.  (Doria- 
PTT) 
W89-11225 


BY-PRODUCTS  FROM  A  PETROCHEMICAL 
EFFLUENT  TREATMENT  PLANT:  THE  CASE 
OF  SITEL. 

CORSAN-SITEL,  Triunfo  (Brazil). 
Z.  Simon,  M.  L.  Baldasso,  and  T.  R.  M.  Zoppas. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.   10,  p  183-191,  1988.  3  fig,   1  tab,  7  ref. 

Descriptors:  'Chemical  wastes,  *SITEL,  *Waste 
management,  *Wastewater  treatment,  *Oil  wastes, 
Brazil,  Slurries,  Scum,  Waste  characteristics, 
Waste  disposal,  Land  disposal,  Sludge,  Metals, 
Regulations,  Ditches. 

Normal  unit  operations  conducted  at  SITEL,  the 
integrated  wastewater  treatment  system  of  South 
Petrochemical  Complex,  Brazil,  generate  several 
by-products  that  must  be  handled  separately: 
sludges,  slurries,  scums,  garbage,  grit,  containers, 
etc.  Some  are  hauled  to  the  Centralized  System  of 
Control  of  Solid  Residues  (SICECORS);  others 
are  disposed  of  within  SITEL  battery  limits.  The 
origin,  production,  chemical  constitution,  and  final 
destination  of  the  by-products  are  discussed,  and 
provides  a  detailed  comparison  between  the  main 
residues  is  presented.  A  revision  of  the  current 
classification  criteria  is  proposed.  Under  new  crite- 
ria, combined  disposal  by  subsurface  injection  in 
the  existing  sludge  farm  area  might  be  technically 
acceptable  and  endorsed  by  the  environmental  au- 
thority. Oily  wastes  would  probably  be  an  excep- 
tion, due  to  their  physical  properties  and  high 
contents  of  oil  and  solids.  Any  decision,  however, 
would  have  to  be  based  on  results  obtained  after  a 
thorough  and  specific  monitoring  program.  (Au- 
thor's abstract) 
W89-11236 


SOLID  WASTE  MANAGEMENT:  RECOVERY 
OF  ENERGY  AND  USEFUL  MATERIALS. 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 
M.  A.  Aziz. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  10,  p  211-220,  1988.  2  fig,  11  tab,  17  ref. 

Descriptors:  *Waste  recovery,  'Energy,  'Solid 
wastes,  'Construction  materials,  'Waste  manage- 
ment, Singapore,  Economic  aspects,  Waste  charac- 
teristics, Anaerobic  digestion,  Incineration,  Chemi- 
cal composition,  Sludge,  Concretes. 

The  salient  features  of  solid  waste  management 
systems  for  producing  energy  and  useful  building 
materials  are  highlighted,  with  special  reference  to 


Singapore  and  other  Southeast  Asian  countries. 
Technologies  for  the  production  of  energy  and 
useful  materials  from  solid  waste  fall  under  two 
major  categories,  thermal  processes  and  byconver- 
sion processes.  Thermal  processes  include  direct 
combustion  and  pyrolysis.  Incineration  is  a  proven 
method  of  disposing  of  solid  wastes  with  consider- 
able resource  recovery.  Bioconversion  processes 
include  composting,  biological  hydrolysis,  anaero- 
bic decomposition  or  digestion,  and  sanitary  land- 
filling.  Anaerobic  digestion  has  proven  to  be  effec- 
tive and  economically  advantageous  for  producing 
energy  (e.g.,  alcohols,  methane  gas)  and  other 
useful  materials.  Waste  management  decisions 
should  be  based  on  sound  judgment,  judicious  or- 
ganizational and  administrative  infrastructures,  ob- 
jective technologies  with  a  view  to  recover  energy 
and  useful  materials,  appropriate  standards  and 
design  criteria,  and  cost-benefit  ratio  in  order  to 
make  waste  disposal  safe,  efficient,  economically 
attractive,  and  environmentally  acceptable.  (Doria- 
PTT) 
W89-11239 


LANDFARMING  FOR  TREATMENT  AND  DIS- 
POSAL OF  OILY  WASTES  ORIGINATING  IN 
THE  SOUTH  PETROCHEMICAL  COMPLEX. 

Companhia  Petroquimica  do  Sul,  Triunfo  (Brazil). 
C.  M.  P.  Rangel,  J.  H.  Frantz,  and  M.  Bastiani. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  10,  p  221-230,  1988.  2  fig,  4  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
disposal,  'Land  disposal,  'Sludge  disposal,  'Oil 
wastes,  'Chemical  wastewater,  Biodegradation, 
Brazil,  SITEL,  Waste  storage,  Monitoring, 
Groundwater,  Leachates,  Water  quality,  Costs, 
Economic  aspects. 

COPESUL  (Companhia  Petroquimica  do  Sul, 
Brazil)  has  recently  implemented  a  land  farming 
system  for  the  disposal  of  oily  sludges.  The  site 
was  divided  into  six  parallel  cells  provided  with 
internal  roads  to  allow  the  easy  access  of  equip- 
ment. The  cells  were  made  impermeable  by  means 
of  a  structure  composed,  from  bottom  to  top,  of:  a 
layer  of  unsaturated  natural  clay  with  a  minimum 
thickness  of  3.60  m  (with  the  top  15  cm  compact- 
ed); a  draining  ballast,  for  safety  purposes,  which 
collects  the  liquid  if  this  percolates  through  the  top 
impermeable  layer;  an  impermeable  layer  with  a 
minimum  thickness  of  50  cm,  obtained  by  compac- 
tion of  the  local  clay;  and  a  reactive  layer,  proper- 
ly prepared  to  receive  the  sludge.  The  system  is 
also  provided  with  tanks  to  receive  the  waste  to  be 
treated  and  for  storage  of  rainwater  leachate  which 
is  collected  and  transported  to  SITEL  (Integrated 
System  for  Treatment  of  Liquid  Effluents)  for 
treatment.  Furthermore,  a  storage  area  for  drums  is 
provided  for  wastes  delivered  in  this  form.  In 
addition  to  data  on  the  project,  the  paper  also  gives 
details  of  the  characteristics  of  the  wastes,  the 
monitoring  plan,  investment  costs,  and  operating 
data.  (Author's  abstract) 
W89- 11240 


ment  plant  which  treats  industrial  and  domestic 
wastewater  from  a  petroleum  refinery.  The  effect 
of  soil  pH  control,  nutrient  balance,  and  sludge 
application  rates  were  investigated.  It  was  con- 
cluded that  the  methodology  is  acceptable  as  a 
procedure  to  qualify  waste  for  land  treatment.  The 
soil  with  pH  control  (pH  about  7.0)  was  shown  to 
be  more  effective  in  oily  sludge  biodegradation 
than  without  pH  control.  Under  these  experimental 
conditions,  the  best  application  rate  for  the  oily 
sludge  on  soil  was  1%  (w/w)  of  its  hydrocarbon 
content.  Soil  pH  control,  sludge  nutrient  balance, 
and  sludge  application  rate  are  all  of  importance  to 
optimize  the  system,  to  avoid  leaching,  and  to 
protect  the  groundwater.  The  landfarming  system 
has  been  used  by  several  refineries.  (Author's  ab- 
stract) 
W89- 11241 


HANDLING  AND  PROCESSING  OF  SOLID 
WASTE  AT  GNFC-AN  APPROACH  TO  ZERO 
SOLID  WASTE. 

Gujarat    Narmada    Valley    Fertilizers    Co.    Ltd., 

Broach  (India). 

V.  K.  Karia,  and  Z.  S.  Sadliwala. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  10,  p  237-242,  1988. 

Descriptors:  'Solid  wastes,  'India,  'Waste  man- 
agement, 'Waste  recovery,  Carbon,  Lime,  Cata- 
lysts, Sludge,  Construction  materials,  Concretes, 
Crop  production,  Waste  storage. 

Gujarat  Narmada  Valley  Fertilizers  Company 
Limited  (GNFC),  located  in  a  backward  District 
of  Bharuch  in  Gujarat  State,  India,  owns  the 
world's  largest  single  stream  ammonia  and  urea 
plants.  GNFC  uses  1000  MT  of  oil  and  1000  MT  of 
coal  daily  as  raw  material  and  generates  huge 
quantities  of  solid  wastes  like  fly  ash,  carbon  soot, 
lime  sludge,  hard  coke,  and  spent  catalysts.  For 
management  of  these  solid  wastes,  GNFC  has 
adopted  a  productivity  oriented  approach.  A 
number  of  research  and  development  oriented 
projects  were  undertaken  as  a  result  of  which  most 
of  the  solid  wastes  could  be  put  to  productive  use. 
GNFC  is  on  the  verge  of  achieving  a  state  of  zero 
solid  waste.  (Author's  abstract) 
W89-11242 


DEVELOPMENT  OF  ASSESSMENT  TECH- 
NIQUES TO  EVALUATE  THE  BIODEGRADA- 
TION OF  OILY  SLUDGE  IN  A  LANDFARM- 
ING SYSTEM, 

Gujarat    Narmada    Valley    Fertilizers    Co.    Ltd., 

Broach  (India). 

D.  C.  P.  Casarini,  R.  M.  de  Macedo,  R.  C.  A. 

Cunha,  and  J.  C.  O.  Mauger. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  10,  p  231-236,  1988.  1  fig,  6  tab,  14  ref. 

Descriptors:  'Biodegradation,  'Oil  wastes, 
'Sludge  disposal,  'Land  disposal,  Activated  sludge 
process,  Oil  refineries,  Soil  chemistry,  Soil  proper- 
ties, Nutrients,  Hydrogen  ion  concentration,  Hy- 
drocarbons, Optimization,  Leaching,  Groundwat- 
er, Water  quality,  Carbon  dioxide,  Soil  bacteria, 
Soil  fungi. 

A  respirometer  assay  was  developed  with  the  in- 
tention of  defining  a  standard  methodology  to 
identify  the  major  mechanisms  related  to  biodegra- 
dation of  oily  sludge  in  a  landfarming  system.  The 
oily  sludge  is  characterized  as  a  biological  sludge 
produced  in  an  activated  sludge  wastewater  treat- 


DISPOSAL  OF  NUCLEAR  WASTE:  A  PROB- 
LEM IN  MASS  MANAGEMENT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

P.  A.  Domenico,  A.  Lerman,  and  J.  W.  Bartlett. 

Ground  Water  GRWAAR,  Vol.  27,  No.  3,  p  363- 

374,  May- June  1989.  1  fig,  3  tab,  10  ref,  append. 

Descriptors:  'Radioactive  wastes,  'Radioactive 
waste  disposal,  'Environmental  policy,  'Environ- 
mental protection,  Groundwater  pollution, 
Groundwater  barriers,  Groundwater  movement. 

A  reference  repository  is  examined  for  environ- 
mental compliance  utilizing  minimum  performance 
standards  as  established  by  the  Nuclear  Regulatory 
Commission  and  the  Environmental  Protection 
Agency.  These  standards  stipulate  the  amount  of 
time  the  radionuclides  must  be  retained  in  the 
barrier,  the  acceptable  release  rates  from  the  bar- 
rier, and  the  acceptable  mass  release  that  can  be 
registered  at  the  accessible  environment  over  a 
10,000-yr  time  frame.  The  only  natural,  or  geologic 
barrier  standard  specified  is  a  minimum  ground- 
water travel  time  of  1000  years  from  the  engi- 
neered barrier  to  the  accessible  environment. 
Other  natural  barrier  processes  including  geo- 
chemical  retardation  and  mass  transfer,  dilution, 
and  dispersion  are  not  specified.  In  attempting  to 
determine  the  role  that  these  unspecified  compo- 
nents must  play  in  order  to  comply  with  the  mass 
release  standard,  we  find  that  their  role  is  minimal 
to  the  extent  that  virtually  any  rock  type  that  can 
satisfy  the  minimum  groundwater  travel  time  of 
1000  years  will  satisfy  the  mass  release  require- 
ments at  the  accessible  environment.  Full  compli- 
ance with  a  concentration  standard  at  the  accessi- 
ble environment  requires  that  the  nuclides  con- 
tained within  the  larger  inventories  be  fully  con- 
tained with  the  controlled  zone  between  the  engi- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


neered    barrier   and    the   accessible   environment. 
(Author's  abstract) 
W89- 11279 


SYSTEM  FOR  ON  SITE  TREATMENT  AND 
DISPOSAL  OF  WASTEWATERS  FROM  TOUR- 
IST RESORTS, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-11349 


CURRENT  U.K.  RESEARCH  INTO  THE 
DESIGN  AND  OPERATION  OF  LONG  SEA 
OUTFALLS. 

WRC  Engineering,  Swindon  (England). 

For   primary   bibliographic   entry   see   Field    5D. 

W89- 11350 


WASTEWATER  TREATMENT  AND  DISPOSAL 
IN  THE  CITY  OF  DUBROVNIK. 

Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 

For  primary   bibliographic   entry  see   Field   5D. 
W89-11351 


SEWAGE      TREATMENT     AND      DISPOSAL 

PROBLEM  IN  CYPRUS  IN  THE  ABSENCE  OF 

SEWERAGE     SYSTEMS:     LIMASSOL     CASE 

STUDY -EVALUATION     OF     COMPROMISE 

SOLUTIONS, 

Ministry  of  the  Interior,  Limassol  (Cyprus).  Dept. 

of  Town  Planning  and  Housing. 

For   primary  bibliographic   entry  see  Field   5D. 

W89-11353 


IMPACT     OF     WASTE     DISCHARGES     ON 
CORAL  REEF  REGIONS, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 
Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 11359 


SEA  DISPOSAL:  MODELLING  STUDIES  OF 
WASTE  FIELD  DILUTION. 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 
R.  E.  Lewis,  and  A.  M.  Riddle. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No 
3,  p   124-129,  March   1989.  4  fig,  4  tab,   16  ref. 

Descriptors:  *Wastewater  dilution,  'Ocean  dump- 
ing, 'Outfall,  'Wastewater  disposal,  'Mathemati- 
cal models,  Effluents,  Toxicity,  Seawater. 

Mathematical  models  have  been  set  up  to  describe 
the  dispersing  plume  formed  when  liquid  effluent  is 
discharged  to  a  ship's  wake  and  the  subsequent 
dilution  of  the  waste  field  after  it  has  spread  over 
the  disposal  area.  Comparisons  were  made  between 
the  dilution  obtainable  at  the  disposal  site  off  the 
River  Tees  with  that  of  a  site  off  the  Humber.  On 
the  basis  of  the  rather  limited  oceanographic  data 
available,  the  models  indicate  that  the  waste  would 
mix  throughout  depth  more  quickly  at  the  Humber 
site  than  at  the  Tees,  but  the  shallowness  of  the 
water  at  the  Humber  would  limit  the  rate  of  subse- 
quent dilution.  Within  48  h  of  the  waste  becoming 
spread  over  the  disposal  area,  the  dilution  at  the 
Humber  ground  was  predicted  to  2200000  times;  in 
the  same  period,  the  waste  discharged  off  the  Tees 
would  be  9700000  times  dilution.  Under  the  strati- 
fied conditions  which  can  occur  at  the  Tees  dispos- 
al area  in  summer,  the  estimated  dilution  would  be 
reduced  to  3700000  times.  With  steady  and  rela- 
tively weak  residual  currents,  it  was  predicted  that 
diluted  effluent  would  not  be  completely  clearer 
from  either  disposal  area  in  the  2-3  days  between 
successive  discharges.  However,  the  estimated  di- 
lution of  the  effluent  in  this  interval  is  several 
orders  higher  than  concentrations  known  to  be 
toxic  to  sensitive  marine  species  and  stronger  resid- 
ual flows  than  those  assumed  are  known  to  occur 
intermittently,  so  that  significant  build-up  is  unlike- 
ly and  the  waste  would  not  have  any  long-term 
adverse  effects  on  marine  life.  (Author's  abstract) 
W89- 11385 


IDENTIFICATION  AND  QUANTIFICATION 
OF  P-CHLOROBENZENESULFONIC  ACID  IN 
GROUNDWATER. 

National  Enforcement  Investigations  Center 
Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 11404 


BIOTOP  IMPAIRMENT  CAUSED  BY  POTAS- 
SIUM POLLUTED  WATER  OF  THE  WERRA 
AND  OBERWESER  RIVERS  (SCHADWIR- 
KUNG  DER  KALI-ABWESSER  IM  BIOTOP 
DER  WERRA  UND  OBERWESER), 
For  primary  bibliographic  entry  see  Field  5C. 
W89-11432 


PRELIMINARY  HYDROGEOLOGIC  EVALUA- 
TION OF  THE  CINCINNATI  ARCH  REGION 
FOR  UNDERGROUND  HIGH-LEVEL  RADIO- 
ACITVE  WASTE  DISPOSAL,  INDIANA,  KEN- 
TUCKY, AND  OHIO. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-11479 


INCUBATION  STUDIES  OF  THE  FATE  OF 
ORGANIC  NITROGEN  IN  SOILS  AMENDED 
WITH  ACTIVATED  SLUDGE. 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

P.  Fine,  U.  Mingelgrin,  and  A.  Feigin. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  53,  No.  2,  p  444-450,  March/ April  1989.  4  fig, 

5  tab,  25  ref.  Israel  National  Council  for  Research 

and  Development  Research  Grant  WT  222. 

Descriptors:  'Soil  amendments,  'Nitrogen  com- 
pounds, 'Sludge  utilization,  'Soil  chemistry,  'Ac- 
tivated sludge,  Organic  wastes,  Soil  physical  prop- 
erties, Soil  organic  matter,  Sludge,  Ammonia,  Ni- 
trification, Clays,  Sand,  Soil  solution,  Organic 
compounds,  Incubation. 

Mineralization  of  sludge  organic  N  and  the  effect 
of  transformations  in  nitrogen  compounds  on  soil 
solution  composition  were  studied  in  incubated 
soil-sludge  mixtures.  Four  soils  were  incubated 
with  sludge  at  four  mixing  ratios  (1-15  percent 
sludge)  for  90  d  at  35  C  under  continuous  flow  of 
water  saturated  air.  Soil-water  contents  were  main- 
tained at  60  percent  of  the  0.033  MPa  tension.  The 
extent  of  ammonification  was  41  to  61  percent  of 
the  amount  of  sludge  organic  N  added.  Both  soil 
properties  and  sludge  content  affected  the  extent  of 
ammonification.  The  soils'  effect  was  relatively 
small.  Only  the  clayey  and  sandy  soils  differed 
significantly  (54.5  vs.  47.9  percent).  The  effect  of 
sludge  loading  was  more  pronounced.  At  1  and  5 
percent  sludge  contents,  the  ammonification  was 
significantly  greater  (53  and  56  percent  ammoni- 
fied) than  at  10  percent  (48  percent)  or  15  percent 
(43  percent)  sludge  contents.  The  reduced  ammon- 
ification at  the  higher  sludge  and  clay  content 
might  be  related  to  the  more  intense  nitrification- 
induced  salinization  observed  in  these  treatments. 
Sludge  content  and  soil  properties  affected  the 
initial  rates  of  both  ammonification  and  ammonia 
volatilization.  Ammonification  was  linearly  related 
to  sludge  and  clay  content,  whereas  the  volatiliza- 
tion rate  was  similarly  related  to  sludge  content 
but  inversely  related  to  cation  exchange  capacity 
(CEC).  Estimated  half-lives  for  the  added  organic 
N  is  2  to  8.5  d.  Up  to  87  percent  of  the  ammonified 
sludge  N  was  lost  as  gaseous  species,  mostly  as 
ammonia.  Sludge  application  to  soils  and  subse- 
quent transformations  could  greatly  influence  soil 
solution  chemistry  and  composition  of  exchange- 
able cations,  depending  mainly  on  its  content.  (Au- 
thor's abstract) 
W89- 11574 


STUDY  OF  SEWAGE  SLUDGE  TREATMENT 
BY  MEIOBENTHOS,  NrTOCRA  SP.  AND  MA- 
CROBENTHOS,  NEANTHES  JAPONICA 
(IZUKA). 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary   bibliographic   entry  see   Field   5D. 
W89- 11584 


SCENARIOS  FOR  REPOSITORY  SAFETY 
ANALYSIS. 

Disposal  Safety,  Inc.,  Washington,  DC. 

B.  Ross. 

Engineering  Geology  EGGOAO,  Vol.  26,  No.  4,  p 

285-299,  April  1989.  2  fig,  2  tab,  31  ref. 

Descriptors:  'Safety,  'Performance  evaluation, 
•Waste  disposal,  Probabilistic  process,  Simulation 
analysis,  Decision  making,  Data  processing,  Data 
interpretation,  Model  studies,  Numerical  analysis. 

Three  different  approaches  have  been  proposed  to 
identify  scenarios  for  performance  assessments  of 
high-level  waste  repositories:  simulation,  event 
trees,  and  judgment.  Simulation  models  require 
large  amounts  of  hard-to-obtain  input  data.  Event 
trees  tend  to  produce  extremely  large  numbers  of 
scenarios.  Most  published  performance  assessments 
rely  on  judgmental  methods  to  choose  scenarios. 
Whatever  technique  is  used  to  identify  scenarios, 
severe  difficulties  are  encountered  in  assigning  nu- 
merical probabilities  to  them.  (Author's  abstract) 
W89-11588 


GEOCHEMICAL  ENVIRONMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
J.  S.  Herman. 

Engineering  Geology  EGGOAO,  Vol.  26,  No.  4,  p 
301-317,  April  1989.  65  ref. 

Descriptors:  'Underground  waste  disposal,  'Waste 
disposal,  'Radioactive  wastes,  'Geochemistry, 
Chemical  properties,  Model  studies,  Groundwater 
management,  Soil  contamination,  Solubility,  Mass 
transfer.  Adsorption,  Kinetics,  Thermodynamics, 
Simulation  analysis,  Sensitivity  analysis. 

Much  of  the  assessment  of  high-level  radioactive 
waste  repositories  will  be  accomplished  through 
the  application  of  geochemical  models.  Such 
models  will  be  used  to  understand  geochemical 
processes  in  the  repository  and  the  surrounding 
environment.  The  nature  of  currently  available 
geochemical  models  is  reviewed.  The  kinds  of 
calculations  that  a  number  of  these  models  perform 
include  aqueous  speciation,  mineral  solubility,  and 
mass  transfer  reactions.  Presently,  there  are  limita- 
tions on  the  success  of  calculation  of  adsorption 
reactions  and  rate-limited  reactions.  Ongoing  de- 
velopment of  geochemical  models  requires  that 
more  work  be  done  to  compile  thermodynamic 
and  kinetic  data,  incorporate  additional  geochemi- 
cal processes  and  parameters  into  existing  codes, 
and  assess  the  accuracy  of  all  simulations  through 
validation  studies  and  sensitivity  analyses.  (Au- 
thor's abstract) 
W89-U589 


RADIATION  EFFECTS  ON  CHEMISTRY. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  J.  Seme. 

Engineering  Geology  EGGOAO,  Vol.  26,  No.  4,  p 
319-329,  April  1989.  1  tab,  58  ref. 

Descriptors:  'Underground  waste  disposal,  'Geo- 
chemistry, 'Water  pollution  sources,  'Radioactiv- 
ity effects,  'Waste  disposal,  'Groundwater, 
•Waste  management,  'Landfills,  Solutes,  Saline 
water,  Closed  systems,  Hydrogen  ion  concentra- 
tion, Oxidation-reduction  potential,  Temperature, 
Pressure,  Rock  properties,  Chemical  degradation, 
Chemical  analysis,  Leachates,  Clays,  Heat,  Irradia- 
tion, Corrosion,  Acidity,  Simulation  analysis. 

The  effects  of  ionizing  radiation  on  simple  solution 
systems  have  been  studied  by  computer  simulations 
of  radiolysis  in  salt  brine  and  dilute  groundwater. 
The  codes  assume  a  closed  homogeneous  solution 
system  in  which  reactants  and  products  cannot 
enter  or  leave  the  system  and  species  cannot  dif- 
fuse towards  or  away  from  the  source  of  radiation. 
Radiolysis  of  simple  dilute  groundwaters  appears 
to  be  rather  insensitive  to  the  expected  range  of 
pH,  temperature,  and  pressure  in  repositories.  It  is 
unclear  whether  this  conclusion  also  holds  for  salt 
brine.  The  waste-package  environment  is  much 
more  complex  than  systems  that  have  typically 
been  studied  in  the  past.  None  of  the  conceptual 
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models  account  for  potential  interactions  with  the 
solids  present  in  the  waste-package  and  host  rocks. 
This  limitation  results  primarily  from  a  lack  of  data 
and  the  current  restriction  to  homogeneous  (solu- 
tion only)  reactions.  Because  the  rocks  and  waste- 
package  materials  are  the  primary  pH,  Eh,  and 
chemical  buffers  in  the  system,  radiolysis  experi- 
ments that  neglect  their  presence  cannot  definitive- 
ly address  the  expected  influence  of  radiation  on 
solution  chemistry.  Experimental  evidence  sug- 
gests that  radiolysis  will  not  cause  significant 
changes  in  waste-form  leaching,  or  significant  deg- 
radation in  the  physical  stability  of  clays,  crystal- 
line host  rock,  and  packing  materials.  However, 
experiments  in  salt  suggest  that  irradiation  and  heat 
could  produce  corrosive  species  that  might  affect 
canister  corrosion  and  waste-form  leaching.  The 
possibility  of  enhanced  container  corrosion  result- 
ing from  nitric  acid  formation  in  the  moist  air  of  an 
unsaturated  tuff  repository  also  warrants  attention. 
(Author's  abstract) 
W89- 11590 


SUBSURFACE  TRANSPORT  IN  WATER  AND 
GAS. 

Disposal  Safety,  Inc.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 11591 


many  criteria  are  used,  the  number  of  contradic- 
tions increases.  The  ranking  method  analyzes  all 
criteria  and  it  shows  graphically  the  presence  of 
contradictions.  The  user  can  then  analyze  the  raw 
data  to  understand  how  the  ranking  is  obtained  and 
why  contradictions  in  the  criteria  exist.  This  con- 
tradictory evidence  is  usually  lost  in  large  spread- 
sheets with  thousands  of  numbers,  (c)  The  ranking 
system  identifies  which  criteria  are  the  most  criti- 
cal for  ranking  purposes.  This  information  is  im- 
portant when  some  criteria  contain  redundant  in- 
formation, information  that  is  expensive  to  collect 
in  terms  of  dollars,  time,  and  manpower.  (White- 
Reimer-PTT) 
W89-11623 


NATURAL  ANALOGUES. 

Disposal  Safety,  Inc.,  Washington,  DC. 

S.  Amter. 

Engineering  Geology  EGGOAO,  Vol.  26,  No.  4,  p 

431-440,  April  1989.  38  ref. 

Descriptors:  *Analog  models,  *Waste  disposal, 
*Path  of  pollutants,  "Underground  waste  disposal, 
•Environmental  engineering,  Geologic  formations, 
Geologic  control,  Radioactive  wastes,  Landfills, 
Backfill,  Sealants,  Performance  evaluation. 

Natural  analogs,  which  are  occurrences  of  materi- 
als or  processes  which  are  analogous  to  expected 
materials  or  processes  in  a  waste  repository,  are 
used  to  clarify  the  ability  of  the  geologic  environ- 
ment and  engineered  system  to  contain  the  waste. 
It  is  hoped  that  natural  analogs  can  provide  data 
and  insight  on  processes  which  generally  occur  on 
temporal  or  geometric  scales  which  are  too  large 
to  be  studied  in  laboratory  or  field  experiments. 
Natural  analogs  have  been  described  for  the  study 
of  transport  and  migration  of  radionuclides 
through  the  backfill  and  host  rock,  and  the  stability 
of  backfill,  shaft  seals,  waste  forms,  and  waste 
containers.  Natural  analogs  have  also  been  suggest- 
ed as  an  aid  in  predicting  overall  repository  per- 
formance. (Author's  abstract) 
W89-11592 

COMPARISON  OF  AN  INDEX  FUNCTION 
AND  A  VECTORIAL  APPROACH  METHOD 
FOR  RANKING  WASTE  DISPOSAL  SITES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
E.  Halfon. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  5,  p  600-609,  May  1989.  5 
fig,  4  tab,  21  ref. 

Descriptors:  *Risk  assessment,  'Environmental 
protection,  *Waste  disposal,  'Project  planning,  In- 
dexing, Ranking,  Environmental  effects,  Hasse  dia- 
grams, Data  processing,  Costs,  Classification. 

A  ranking  method,  which  avoids  the  use  of  index- 
es, is  applied  to  the  classification  and  ranking  of  38 
waste  disposal  sites  in  the  Detroit,  St.  Clair,  and  St. 
Mary's  River  areas.  The  ranking  method  is  based 
on  the  hypothesis  that  a  set  of  measurements  is 
generally  necessary  to  create  a  ranking  file.  These 
measurements  can  be  considered  the  elements  of  a 
vector,  the  'vector  performance',  which  identifies 
the  environmental  hazard  of  each  site.  This  method 
performs  several  functions:  (a)  It  ranks  toxic  con- 
taminants according  to  many  criteria,  tests,  or  at- 
tributes either  in  their  original  form,  divided  into 
classes,  or  with  assigned  weights.  The  ranking  is 
displayed  with  Hasse  diagrams,  a  useful  tool  adapt- 
ed from  lattice  theory,  (b)  It  identifies  contradic- 
tions in  the  ranking  according  to  each  criterion.  If 


FOREST  MANAGEMENT:  TREES  RESPONSE 
TO  WASTEWATER  SLUDGE  FERTILIZATION. 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

D.  Couillard,  and  Y.  Grenier. 

Journal        of        Environmental        Management 

JEVMAW,  Vol.  28,  No.  3,  p  235-242,  April  1989. 

2  tab,  32  ref.  Natural  Sciences  and  Engineering 

Research  Council  of  Canada  Grant  A-371 1. 

Descriptors:  'Forest  management,  'Plant  growth, 
•Sludge  disposal,  'Sludge  utilization,  'Fertilizers, 
•Trees,  Forests,  Larch,  Nitrogen,  Pathogens, 
Heavy  metals,  Synthetic  compounds,  Risks,  Haz- 
ards, Sludge  stabilization,  Ecological  effects,  Recy- 
cling. 

A  greenhouse  study  was  conducted  to  evaluate  the 
potential  of  wastewater  sludge  as  a  fertilizer  for 
larch  (Larix  larcina)  seedlings  growing  on  sand.  At 
the  end  of  the  experiment  seedlings  which  received 
the  greatest  quantities  of  sludge  had  the  best 
growth  results.  The  treatment  consisting  of  425  kg 
N/ha  as  17  applications  of  25  kg  N/ha  presented 
the  best  yield.  Compared  to  the  control,  the  results 
of  this  treatment  were  superior  by  350%  for 
height,  210%  for  diameter,  375%  for  root  biomass 
and  1 140%  for  stem  biomass.  Even  the  treatment 
with  a  single  25  kg  N/ha  application  displayed 
better  yields  than  the  control.  Many  studies  have 
demonstrated  that  potential  hazards  associated 
with  the  utilization  of  wastewater  sludge  (patho- 
genic organisms,  heavy  metals,  and  synthetic  com- 
pounds) are  not  of  major  importance  in  sludge 
utilization  if  the  sludge  is  to  be  used  in  the  produc- 
tion of  ligneous  matter.  However,  the  sludge  must 
be  stabilized  and  must  not  contain  high  concentra- 
tions of  these  undesirable  substances.  These  studies 
have  not  taken  into  consideration  the  forest  ecosys- 
tem as  a  whole.  Therefore,  nothing  can  be  ad- 
vanced about  possible  changes  occurring  to  its 
fungi,  bacteria,  insect,  and  bird  populations.  How- 
ever, because  wastewater  sludge  must  be  disposed 
of  somewhere,  it  seems  logical  to  develop  these 
possibilities  for  its  recycling.  (White-Reimer-PTT) 
W89-11627 

WETTING  FRONT  INSTABILITY:  1.  THEO- 
RETICAL DISCUSSION  AND  DIMENSIONAL 
ANALYSIS. 

New  York  State  Coll.  of  Agriculture  and  Lite 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 

For  primary  bibliographic  entry  see  Field  2U. 
W89-11760 


Water  Resources  Research  WRERAO,  Vol.  25, 
No.  6,  p  1235-1248,  June  1989.  21  fig,  2  tab,  52  ref. 
U.S.  DOE  Contract  DE-AC03-76SF0O098. 

Descriptors:  *Injection  wells,  *Geothermal  re- 
sources, 'Geothermal  studies,  Theory,  Under- 
ground waste  disposal,  Temperature,  Geologic 
fractures,  Heat  transfer. 

Theoretical  and  field  aspects  of  reinjection  into 
geothermal  reservoirs  are  discussed  using  examples 
from  various  geothermal  fields.  Reinjection  effects 
can  be  observed  in  terms  of  pressure  maintenance, 
changes  in  chemical  concentrations,  and  tempera- 
ture decline.  Pressure  support  due  to  injection  is 
observed  in  many  liquid-dominated  fields,  and  in 
two-phase  field  pressure,  effects  are  often  felt 
through  mobility  changes.  In  most  geothermal 
fields  where  injection  is  employed,  changes  in 
chemical  concentrations  of  the  produced  fluids 
have  been  observed,  due  to  the  higher  salinity  of 
the  injected  fluids.  In  some  cases  the  returns  of  the 
injected  fields  observed  through  chemical  changes 
have  resulted  in  temperature  declines  in  the  pro- 
ducing wells.  In  those  cases  the  fluid  flow  prob- 
ably is  concentrated  through  a  few  fractures  or 
faults  with  insufficient  surface  area  for  heat  ex- 
change with  the  host  rock.  (Author's  abstract) 
W89- 11765 


WETTING  FRONT  INSTABILITY:  2.  EXPERI- 
MENTAL DETERMINATION  OF  RELATION- 
SHIPS BETWEEN  SYSTEM  PARAMETERS 
AND  TWO-DIMENSIONAL  UNSTABLE  FLOW 
FIELD  BEHAVIOR  IN  INITIALLY  DRY 
POROUS  MEDIA. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering.  . 
For  primary  bibliographic  entry  see  Field   2G. 
W89-11761 

SOME  THEORETICAL  AND  FIELD  ASPECTS 
OF  REINJECTION  IN  GEOTHERMAL  RESER- 
VOIRS. 

California  Univ.,  Berkeley.  Earth  Sciences  Div. 
G.  S.  Bodvarsson,  and  V.  Stefansson. 


APPROXIMATE  SOLUTION  FOR  ONE-DI- 
MENSIONAL ABSORPTION  IN  UNSATURAT- 
ED POROUS  MEDIA, 

California  Univ.,  Berkeley.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-11781 


WATER  BALANCE  AT  A  LOW-LEVEL  RADIO- 
ACTIVE-WASTE DISPOSAL  SITE. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-11801 


TOXICITY  OF  ALUM  SLUDGE  TO  CERIO- 
DAPHNIA  DUBIA  AND  PEMEPHALES. 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-11816 

LONDON  DUMPING  CONVENTION -ITS  DE- 
VELOPMENT AND  SIGNIFICANCE  TO 
MARINE  POLLUTION  CONTROL, 

Scientific   Group   on   Dumping   of  the    London 
Dumping  Convention,  Irish  Science  and  Technolo- 
gy Agency,  Shannon,  Ireland. 
R.  G.  V.  Boelens. 

IN:  Canadian  Conference  on  Marine  Environmen- 
tal Quality:  Proceedings,  February  29-March  3, 
1988,  Halifax,  Nova  Scotia.  The  International  Insti- 
tute for  Transportation  and  Ocean  Policy  Studies, 
1236  Henry  St.,  Halifax,  Nova  Scotia,  Canada. 
1988.  p  35-45,  1  fig,  3  tab,  1  ref. 

Descriptors:  'International  agreements,  'Ocean 
dumping,  'London  Dumping  Convention,  'Marine 
environment,  'Water  pollution  control,  Water  pol- 
lution prevention,  Standards,  Waste  disposal,  In- 
cineration, Waste  management,  Public  policy. 

Fifteen  years  after  the  establishment  of  the  London 
Dumping  Convention  (LDC),  this  global  agree- 
ment on  the  prevention  of  marine  pollution  is 
entering  a  new  and  important  phase.  Through  the 
introduction  of  international  procedures  for  regu- 
lating the  disposal  and  incineration  of  wastes  at  sea, 
and  the  adoption  of  scientific  guidelines  by  which 
marine  pollution  may  be  assessed  and  controlled, 
the  LDC  has  effectively  guided  national  adminis- 
trations toward  more  judicious  use  of  these  dispos- 
al methods.  To  many,  the  record  of  the  Conven- 
tion endorses  its  continuing  role  in  the  prevention 
of  marine  pollution  by  wastes  as  well  as  an  expand- 
ed role  in  the  management  of  wastes.  But  for  this 
to  occur,  change  will  be  necessary.  The  percep- 
tions and  policies  of  individual  states  with  respect 
to  the  marine  environment  vary  widely,  to  some 
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extent  influenced  by  divergent  scientific  opinion. 
The  integration  of  national  and  international  meas- 
ures for  protecting  the  oceans  is  imperative.  Effec- 
tive measures  against  marine  pollution  by  wastes 
require  commitment  in  practice  as  well  as  in  princi- 
ple, but  they  must  also  allow  for  economic,  social 
and  geographical  differences.  As  far  as  the  member 
states  of  LDC  are  concerned,  the  common  denom- 
inator should  be  clearly  defined  and  measurable 
goals  for  marine  environmental  quality.  From  the 
scientific  viewpoint,  such  goals  should  be  linked  to 
an  holistic  concept  of  waste  management.  (See  also 
W89-1 1852)  (Author's  abstract) 
W89- 11854 


BOSTON  HARBOUR:  PAST  PROBLEMS  AND 
FUTURE  SOLUTIONS. 

Environmental  Protection  Agency,  Boston,  MA. 
Region  I. 
R.  Kotelly. 

IN:  Canadian  Conference  on  Marine  Environmen- 
tal Quality:  Proceedings,  February  29-March  3, 
1988,  Halifax,  Nova  Scotia.  The  Internationa]  Insti- 
tute for  Transportation  and  Ocean  Policy  Studies, 
1236  Henry  St.,  Halifax,  Nova  Scotia,  Canada. 
1988.  p  155-171,  6  fig,  7  tab. 

Descriptors:  *Harbors,  *Waste  disposal, 
•Wastewater  outfall,  *Boston  Harbor,  *Water  pol- 
lution effects,  *Water  quality  management,  'Man- 
agement planning,  Sludge  disposal,  Wastewater 
disposal,   Economic  aspects,   Costs,  Social  costs. 

Boston  Harbor  is  one  of  New  England's  greatest 
resources.  It  is  economically  important  to  the 
region,  supporting  transportation,  shipping,  fishing 
and  shellfish  harvesting.  It  is  a  valuable  recreation- 
al resource,  providing  boating,  swimming  and 
island  visitations.  The  resource  has  been  signifi- 
cantly affected  because  of  the  continuous  dis- 
charge of  sludge  and  partially  treated  sewage  over 
the  past  several  decades.  To  correct  this  problem 
will  take  the  will  and  energy  of  institutions  at  all 
levels  of  government-local,  state  and  federal-as 
well  as  the  overall  support  of  the  federal  court 
system.  Estimated  costs  of  correction  are  close  to 
three  billion  dollars.  The  majority  of  these  costs 
will  be  borne  by  the  ratepayers  in  the  Massachu- 
setts Water  Resource  Authority  system.  Questions 
are  being  raised  as  to  the  necessity  of  clean  up  by 
those  bearing  the  costs.  Similar  questions  are  raised 
to  the  'costs'  of  not  cleaning  up  the  harbor.  (See 
also  W89-1 1852)  (Author's  abstract) 
W89-11860 


ENVIRONMENTAL  ASSESSMENT  OF  REME- 
DIAL ACTION  AT  THE  RTVERTON  URANIUM 
MILL  TAILINGS  SITE,  RTVERTON,  WYO- 
MING. VOLUME  I:  TEXT. 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH.  Biological  Methods  Branch. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-11880 


SOIL  ABSORPTION  OF  SEPTIC  TANK  EF- 
FLUENT: A  FIELD  STUDY  OF  SOME  MAJOR 
SOILS  DM  WISCONSIN. 

Wisconsin  Geological  and  Natural  History  Survey, 

Madison. 

J.  Bouma,  W.  A.  Ziebell,  W.  G.  Walker,  P.  G. 

Olcott,  and  E.  McCoy. 

University    of    Wisconsin-Extension    Information 

Circular  No.   20,   1972.  235p,  87  fig,  49  tab,   16 

photos,  77  ref. 

Descriptors:  *Septic  tanks,  *Soil  properties,  •Wis- 
consin, *Land  disposal,  *Soil  absorption  capacity, 
•Wastewater  disposal,  'Path  of  pollutants,  Saturat- 
ed soils,  Percolation,  Sand,  Permeability,  Ground- 
water movement,  Loam,  Mounds,  Soil  physical 
properties,  Performance  evaluation,  Effluent  seep- 
age, Ponding. 

Soil  disposal  of  septic  tank  effluent  was  studied  in 
20  systems  in  1 2  major  types  of  soil  in  Wisconsin. 
Processes  of  soil  absorption  of  effluent  from 
gravel-filled  seepage  beds  and  of  groundwater 
flow  were  characterized  by  physical  and  hydrolog- 
ic  methods.  Ponding  of  effluent  was  observed  in 
seepage  beds  over  9  months  old,  in  the  entire  range 


of  soils,  including  the  most  permeable,  at  the  same 
time  that  the  surrounding  soil  remained  unsaturat- 
ed. This  phenomenon  apparently  results  from  the 
presence  of  hydraulic-ally  resistant  crusts  a  few 
centimeters  thick  at  the  interface  between  the  seep- 
age bed  and  the  surrounding  soil.  The  effect  of 
such  crusts  is  to  reduce  the  hydraulic  head  of  the 
ponded  effluent,  thereby  allowing  unsaturated  con- 
ditions to  persist  in  the  soil  below  the  bed,  and 
reducing  infiltration  rates  20  to  100-fold,  as  com- 
pared with  those  into  uncrusted,  saturated  soil. 
Three  types  of  disposal  systems  could  be  distin- 
guished in  the  different  soils:  (1)  systems  with  a 
crusted  seepage  bed  surrounded  by  highly  permea- 
ble sand;  (2)  systems  with  a  severely  crusted  seep- 
age bed  surrounded  by  permeable  loamy  soil  mate- 
rials; and  (3)  systems  that  did  not  function  for  a 
variety  of  conditions,  other  than  severe  crusting, 
such  as:  (1)  the  soil  surrounding  the  seepage  bed 
had  a  low  permeability  that  did  not  allow  adequate 
absorption  of  effluent  even  in  uncrusted  soil;  (2) 
bedrock,  either  creviced  or  massive,  was  too  close 
to  the  soil  surface  to  allow  construction  of  a  sub- 
surface seepage  bed;  or  (3)  a  seasonally  very  high 
groundwater  table  flooded  the  subsurface  seepage 
bed  and  made  it  ineffective  in  the  Humbird  sandy 
loam.  An  alternative  to  a  conventional  subsurface 
seepage  bed  in  these  areas  is  the  'mound  system', 
consisting  of  a  seepage  bed  built  inside  a  mound  of 
sandy  soil  fill  material  on  top  of  the  original  soil 
surface.  Soil  physical  data  were  used  to  calculate 
required  dimensions  of  mounds  for  different  soils. 
Monitoring  results  indicated  that  some  systems 
worked  well.  (Lantz-PTT) 
W89- 11884 


ENVIRONMENTAL  ASSESSMENT  OF  SUB- 
SURFACE DISPOSAL  OF  MUNICIPAL 
WASTEWATER  TREATMENT  SLUDGE:  IN- 
TERIM REPORT. 

R.  Lofy. 

1977.  112p,  18  fig,  19  tab,  61  ref,  4  append.  EPA 

Contract  68-01-3108. 

Descriptors:  *Underground  waste  disposal,  •Mu- 
nicipal wastewater,  'Wastewater  treatment, 
•Sludge  disposal,  *Environmental  effects,  'Water 
pollution  effects,  Site  selection,  Climatology,  Geo- 
hydrology,  Sludge,  Groundwater  pollution,  Sam- 
pling, Water  analysis,  Administrative  agencies, 
Case  studies. 

The  disposal  of  municipal  wastewater  treatment 
plant  sludge  is  a  growing  problem  in  the  United 
States.  Communities  throughout  the  country  are 
experimenting  with  various  procedures  for  the  dis- 
posal of  sludge  in  an  attempt  to  evolve  a  method 
best  suited  to  their  requirements.  Regulatory  agen- 
cies overseeing  wastewater  treatment  and  solid 
waste  disposal  in  48  states  were  contacted  for 
information  concerning  wastewater  treatment 
sludge  disposal  facilities  in  their  respective  states. 
Leads  and  recommendations  from  these  agencies, 
as  well  as  other  sources,  led  to  a  preliminary 
investigation  of  over  300  such  facilities  in  the  U.S. 
An  organized  program  has  been  developed  by  the 
US  Environmental  Protection  Agency  (EPA), 
Office  of  Solid  Waste,  to  assess  costs  and  the 
environmental  impacts  of  different  methods  of 
sludge  utilization  and/or  disposal.  EPA  awarded  a 
contract  in  December  1974  to  conduct  an  initial 
assessment  of  the  environmental  impacts  of 
wastewater  treatment  sludge  burial  practices. 
Other  features  to  be  assessed  included  the  econom- 
ics, operation  and  aesthetics  of  such  practices.  This 
study  was  conducted  through  January  1976.  This 
report  discusses  the  project  execution  and  data 
trends  of  the  initial  study  and  has  been  organized 
into  the  following  topic  areas:  identification  of  site 
selection  criteria;  discussion  of  case  study  site  se- 
lection process  employed;  brief  description  of  the 
individual  case  study  sites  highlighting  climatologi- 
cal,  geological,  and  topographic  features—operat- 
ing practices— description  of  refuse  and/or  sludge 
quantities;  discussion  of  scope  and  results  of  leach- 
ate,  groundwater,  soil,  sludge,  and  gas  monitoring 
at  the  case  study  sites;  data  evaluation  and  discus- 
sion of  trends  and  relationships  observed;  descrip- 
tion of  sampling  procedures;  and  delineation  of 
laboratory  analytical  procedures.  (Lantz-PTT) 
W89-11885 


HAZARDOUS  AND  TOXIC  MATERIALS:  SAFE 
HANDLING  AND  DISPOSAL. 

For   primary   bibliographic   entry   see   Field   5G 
W89- 11898 


INNOVATIVE  ON-SITE  TREATMENT/DE- 
STRUCTION TECHNOLOGIES  FOR  REMEDI- 
ATION OF  CONTAMINATED  SITES. 

URS  Consultants,  Inc.,  Long  Beach,  CA.  Solid 
and  Hazardous  Waste  Management  Programs. 
M.  Ghassemi. 

IN:  Hazardous  and  Toxic  Materials:  Safe  Handling 
and  Disposal.  John  Wiley  and  Sons,  New  York. 
1988.  p  345-41 1,  20  fig,  1 1  tab,  81  ref. 

Descriptors:  'Decontamination,  'Waste  treatment, 
•Cleanup  operations,  *Water  pollution  treatment, 
Air  trapping,  Vapor  extraction,  Biological  treat- 
ment, Vitrification,  Land  disposal,  Temperature, 
Waste  disposal,  Landfills. 

It  is  now  widely  recognized  that  the  traditional 
approaches  to  the  cleanup  of  contaminated  sites 
consisting  of  site  isolation  and/or  excavation  and 
redisposal  in  land  based  containment  systems  do 
not  provide  the  desired  long-term  environmental 
protection.  Waste  treatment  and  destruction  can 
provide  a  more  permanent  solution  and  are  now 
being  actively  evaluated  as  alternatives  to  waste 
relocation  and  site  isolation.  Treatment/destruc- 
tion can  be  carried  out  on  site  (in  situ  or  in  mobile 
units)  or  at  off-site  facilities,  with  the  former  offer- 
ing the  advantage  of  eliminating  risks  associated 
with  waste  transportation  to  off-site  locations. 
Seven  in  situ  and  four  above-ground  mobile-site 
cleanup  technologies  are  reviewed  from  the  stand- 
point of  operating  principle,  state  of  development, 
reported  experience,  and  application  requirements. 
The  in  situ  technologies  discussed  are  bioreclama- 
tion,  soil  vapor  extraction,  air  stripping,  steam/hot 
air  stripping,  immobilization,  soil  washing,  and  vit- 
rification. Three  high-temperature  destruction  sys- 
tems, one  low-temperature  stripping,  and  a  soil- 
washing  system  are  reviewed  as  examples  of  inno- 
vative technologies  for  mobile  system  applications. 
Technologies  that  have  been  considered  or  used  in 
the  past  for  mitigating  problems  at  contaminated 
sites  have  emphasized  site  isolation  using  physical 
barriers  and/or  removal  of  contaminated  soil  and 
waste  for  disposal  at  off-site  land-based  disposal 
facilities.  According  to  the  Environmental  Protec- 
tion Agency  (EPA),  a  total  of  66  Record  of  Deci- 
sions (ROD)  approved  in  fiscal  year  1985  by  the 
agency  for  remedial  action  at  Superfund  sites,  54% 
included  off-site  disposal  of  wastes  as  an  element  of 
the  remedial  action;  on-site  land  filling  (i.e.,  con- 
struction of  an  on-site  containment  facility  or  dis- 
posal cell  to  contain  wastes)  and  site  capping  (i.e., 
construction  of  a  synthetic,  soil,  or  clay  cap  at  the 
site  to  reduce  infiltration  into  the  waste)  were 
involved  in  42%  of  the  cases.  (See  also  W89-1 1898) 
(Lantz-PTT) 
W89- 11902 


DESIGN     SEMINAR     HANDOUT:     SLUDGE 
TREATMENT  AND  DISPOSAL. 

For  primary   bibliographic  entry  see   Field   5D. 
W89- 11908 


ANAEROBIC  DIGESTER  GAS,  SOLAR 
ENERGY  AND  SLUDGE  COMPOSTING  DM 
MUNICIPAL  WASTEWATER  TREATMENT. 

G.  M.  Wesner. 

IN:  Design  Seminar  Handout:  Sludge  Treatment 
and  Disposal.  Environmental  Protection  Agency 
Environmental  Research  Information  Center 
Technology  Transfer,  1977.  p  120-177,  10  fig,  9 
tab,  28  ref. 

Descriptors:  'Digester  gas,  'Waste  disposal,  'An- 
aerobic digestion,  'Solar  energy,  'Composting, 
•Municipal  wastewater  treatment,  Sludge  diges- 
tion, Sludge,  Wastewater  treatment,  Fuel,  Heating. 

Sludge  composting  has  received  renewed  interest 
recently.  In  an  ongoing  program,  significant  new 
data  has  been  developed  and  an  innovative  com- 
posting system  has  been  demonstrated.  Municipal 
sludge  composting  operations  are  planned  or  in 
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operation  at  several  locations  in  the  United  States. 
This  paper  evaluates  the  potential  for  use  of  anaer- 
obic digester  gas,  solar  energy  and  sludge  com- 
posting in  municipal  wastewater  treatment  facili- 
ties. The  use  of  anaerobic  digester  gas  has  been 
practiced  to  some  extent  in  wastewater  treatment 
plants  for  many  years.  Digester  gas  is  currently 
being  used  at  several  plans  to  heat  digesters  and 
buildings  and  as  fuel  for  engines  that  drive  pumps, 
blowers  and  generators.  Solar  energy  has  not  been 
used  in  operating  treatment  plants.  Research  has 
been  conducted  in  Florida  and  Maryland  on  heat- 
ing digesters  and  one  small  plant  in  Maine,  will  use 
solar  energy  for  water,  space  and  digester  heating. 
(See  also  W89-1 1908)  (Lantz-PTT) 
W89-11911 


CHEMICAL  FIXATION  OF  WASTES. 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 

R.  E.  Landreth,  and  J.  L.  Mahloch. 
IN:  Design  Seminar  Handout:  Sludge  Treatment 
and  Disposal.  Environmental  Protection  Agency 
Environmental  Research  Information  Center 
Technology  Transfer,  1977.  p  178-194,  3  fig,  3  tab, 
6ref. 

Descriptors:  'Waste  disposal,  'Wastewater  treat- 
ment, 'Chemical  treatment,  Municipal  wastewater 
treatment,  Research  priorities,  Field  tests,  Sludge, 
Land  disposal,  Sludge  stabilization,  Industrial 
wastes,  Soil  contamination,  Leaching,  Groundwat- 
er pollution,  Literature  review,  Experimental  data, 
Interagency  cooperation. 

The  rapid  increase  in  the  volume  of  wastes  requir- 
ing disposal  to  the  land  has  caused  concern  over 
the  potential  buildup  of  pollutants  from  long-term 
application.  Alternatives  to  the  disposal  of  raw 
wastes  are  being  assessed  and  in  the  more  promis- 
ing cases,  demonstrated.  One  alternative  under 
consideration  is  the  chemical  fixation  of  wastes. 
Chemical  fixation  may  be  defined  as  a  process  to 
limit  or  minimize  the  movement  of  contaminants  of 
away  from  the  disposal  site  and  to  improve  the 
physical  characteristics  of  the  waste.  Fixation  usu- 
ally imparts  increased  physical  strength  and  pro- 
tects the  potential  pollutants  of  the  waste  from 
dissolution  by  rainfall  or  by  groundwater.  The 
bulk  of  the  data  base  for  chemical  fixation  technol- 
ogy has  been  developed  using  inorganic  industrial 
wastes  and  air  abatement  residues.  Selected  proces- 
sors are  now  addressing  municipal  sewage  sludge 
for  chemical  fixation  but  data  are  limited.  Munici- 
pal sewage  sludge  data  discussed  in  this  paper  were 
obtained  from  unpublished  processor  data.  Current 
EPA  research  on  chemical  fixation  is  being  con- 
ducted through  an  interagency  agreement  with  the 
U.S.  Army  Corps  of  Engineers  at  the  Waterways 
Experiment  Station.  This  research  includes:  (1) 
literature  review  to  identify  known  commercially 
available  processors  or  processors  far  enough 
along  in  the  development  of  a  process  to  be  consid- 
ered for  testing;  (2)  a  laboratory  phase,  teachability 
and  durability,  to  evaluate  selected  sludges;  and  (3) 
a  field  evaluation  phase  consisting  of  lysimeters 
and  actual  subsurface  monitoring  of  fixed  waste 
disposal  sites.  This  research  is  being  performed 
utilizing  inorganic  industrial  wastes  and  air  abate- 
ment residues.  The  laboratory  phase  of  the  re- 
search has  recently  been  expanded  to  include  mu- 
nicipal sewage  sludges.  (See  also  W89-11908) 
(Lantz-PTT) 
W89-11912 


INTRODUCTION   TO  THE  PRINCIPLES   OF 
LAND  APPLICATION  OF  SLUDGE. 

Environmental   Protection  Agency,   Washington, 

DC.  Office  of  Solid  Waste. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11913 


PRELIMINARY  ASSESSMENT  OF  THE  EF- 
FECTS OF  SUBSURFACE  SEWAGE  SLUDGE 
DISPOSAL  ON  GROUNDWATER  QUALITY, 

For  primary  bibliographic  entry  see  Field  5C. 
W89-11914 


PRINCIPLES    OF   LAND    APPLICATION    OF 
SEWAGE  SLUDGE. 


Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
L.  E.  Sommers. 

IN:  Design  Seminar  Handout:  Sludge  Treatment 
and  Disposal.  Environmental  Protection  Agency 
Environmental  Research  Information  Center 
Technology  Transfer,  1977.  p  228-273,  6  fig,  16 
tab,  21  ref. 

Descriptors:  'Wastewater  disposal,  'Land  dispos- 
al, 'Sludge  disposal,  Nutrient  requirements,  Envi- 
ronmental quality,  Soil  properties,  Waste  manage- 
ment. 

The  application  of  sewage  sludge  on  land  can  be 
viewed  from  two  standpoints-first,  the  rates  of 
application  are  consistent  with  utilization  of  the 
plant  nutrients  in  sludge  by  a  growing  plant  (i.e., 
recycling  approach),  and  second,  the  maximum 
possible  amount  of  sewage  sludge  is  applied  in  a 
minimum  amount  of  time  (disposal  approach). 
From  the  standpoint  of  maintaining  a  quality  envi- 
ronment, the  recycling  approach  should  be  adopt- 
ed when  considering  application  of  sewage  sludges 
on  agricultural  land.  The  successful  operation  of  a 
program  utilizing  application  of  sewage  sludge  on 
land  is  dependent  on  a  knowledge  of  sludge,  soil, 
and  crop  characteristics  and  of  the  management 
required  to  maintain  environmental  quality.  The 
approach  adopted  in  this  discussion  is  to  present 
information  on:  (1)  sludge  sampling  and  analysis; 
(2)  soil  properties  and  the  fate  of  constituents 
added  to  soil  in  sewage  sludge;  (3)  nutrient  require- 
ments of  crops  and  techniques  for  assessing  soil 
and  crop  interactions;  (4)  management  methodolo- 
gies; and  (5)  application  techniques.  (See  also  W89- 
11908)  (Lantz-PTT) 
W89-11915 


SPRAY  DISPOSAL  OF  TREATED  DOMESTIC 
WASTEWATER  ON  UPLAND  FRAGIPAN 
SOILS  IN  A  SEVERE  WINTER  CLIMATE. 

Vermont  Dept.  of  Water  Resources,  Montpelier. 
P.  H.  Flanders. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  15-21,  4 
fig,  1  tab,  8  ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
irrigation,  'Spray  irrigation,  Fragipan  soils,  Soil 
properties,  Regulations,  Cold  regions,  Vermont, 
Seasonal  variation,  Temperature,  Ice. 

On  May  27,  1971,  the  Vermont  Water  Resources 
Board  adopted  'Regulations  Governing  Water 
Classification  and  Control  of  Quality,'  which  estab- 
lished as  'pristine  streams'  those  with  flow  above 
an  elevation  of  1500  ft  or  a  rate  of  flow  of  <  1.5  cu 
ft/sec  at  any  elevation  and  prohibited  discharges  to 
them  that  would  degrade  their  quality  in  any  re- 
spect. The  adoption  of  these  regulations  initiated  a 
search  for  an  alternate  disposal  method  in  the 
upland  areas  of  severe  soil  conditions.  Much  of 
Vermont,  however,  is  subject  to  high  perched 
water  tables,  shallow  soils  to  bedrock,  and  land 
slopes  in  excess  of  8%.  Winter  temperatures  in 
Vermont  are  often  -25  C  to  -30  F  with  high 
temperatures  for  some  days  not  exceeding  0  F.  A 
desire  to  protect  the  groundwater  resources  fo- 
cused investigations  on  the  fragipan  soils  because 
of  their  natural  protection  against  direct  recharge. 
After  this  manner  of  evaluating  the  hydraulic  ca- 
pacity of  fragipan  and  an  acceptable  spray  disposal 
site  was  determined,  the  question  of  whether 
spraying  during  winter  months  would  produce  the 
desired  results  was  still  to  be  answered.  A  small 
experimental  spray  system  was  operated  for  two 
winters  to  evaluate  the  effects  of  winter  spraying. 
One  of  the  first  discoveries  from  observation  and 
ice  sampling  was  that  selective  freezing  was  occur- 
ring within  temperature  ranges  from  10  F  to  32  F, 
which  affected  the  quality  of  ice  formed  and  of  the 
effluent  entering  the  soil.  At  temperatures  below 
10  F,  the  ice  quality  approached  the  quality  of  the 
effluent.  During  operation  of  the  system  the  spray 
falls  on  the  ice  formed  the  previous  week  and 
flows  laterally  over  it  to  the  lower  edge  where  it 
percolates  through  the  snow  and  enters  the  soil. 
These  operation  and  design  features,  which  include 
an  effluent  storage  facility  with  capacity  to  store 


two  months  flow  for  complete  holding  during 
April  and  May,  are  summarized  as:  (1)  sprinkler 
layout  with  nonoverlapping  patterns  in  the  direc- 
tion of  surface  water  movement;  (2)  storage  pond 
with  capacity  to  store  two  months  of  wastewater 
volumes;  (3)  system  pumps  and  pipes  designed  to 
deliver  the  average  daily  flow  to  the  disposal  field 
in  an  8-hr  period;  (4)  no  spraying  when  tempera- 
tures are  <  10  F;  and  (5)  dual  pumps  and  valving 
such  that  two  separate  areas  could  be  sprayed 
simultaneously  in  an  8-hr  period  to  allow  disposal 
of  effluent  stored  during  the  cold  periods.  (See  also 
W89-1 1953)  (Lantz-PTT) 
W89-11955 


LAND  TREATMENT  OF  WASTEWATERS  FOR 
RURAL  COMMUNITIES. 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic   entry  see  Field   5D. 

W89-11956 


LIMITS  TO  GROWTH  AND  SEPTIC  TANKS. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 
Geophysics. 
T.  L.  Holzer. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  65-74,  5 
fig,  2  tab,  16  ref. 

Descriptors:  'Waste  management,  'Management 
planning,  'Septic  tanks,  'Waste  disposal, 
Wastewater  treatment,  Groundwater  quality,  Soil 
contamination,  Nitrates,  Connecticut. 

In  regions  where  groundwater  circulates  in  a  rela- 
tively thin  zone  near  the  surface,  an  estimation  of 
the  quantity  of  annual  recharge  to  groundwater 
makes  it  feasible  to  compute  the  maximum  popula- 
tion which  the  region  can  support  if  waste  disposal 
is  via  septic  tank  systems  and  water  supplies  are 
extracted  on  site.  Since  final  treatment  by  the 
groundwater  system  primarily  is  dilution  with  un- 
contaminated  recharge,  the  ability  of  soils  to  ren- 
ovate effluent  must  be  known.  If  septic  tank  sys- 
tems are  situated  in  areas  with  well-drained  soils 
and  relatively  deep  water  tables,  nitrate  is  the  final 
product  of  primary  concern  after  renovation  by 
the  soil.  In  eastern  Connecticut,  the  dilution  re- 
quired to  reduce  concentrations  of  nitrate  to  45 
mg/L  indicates  that  average  residential  densities 
within  groundwater  basins  covered  by  till  should 
not  be  greater  than  one  residence/acre.  Such  an 
estimate  of  maximum  density  is  based  on  the  re- 
quirement that  septic  tank  systems  cause  only 
chemical  contamination  of  groundwater  by  efflu- 
ent. In  some  regions,  soil,  hydrologic,  and  topo- 
graphic conditions  unfavorable  to  septic  tank  sys- 
tems may  place  more  stringent  limitations  on  de- 
velopment than  the  limitations  imposed  by  safe- 
guarding groundwater  quality.  These  conditions 
prevail  in  much  of  eastern  Connecticut.  Regardless 
of  which  analysis  places  the  greater  limitation  on 
development,  regional  planning  of  the  distribution 
of  residential  development  is  necessary  in  order  to 
minimize  the  public  health  problems  caused  by 
community  dependence  on  septic  tank  systems  for 
waste  disposal.  (See  also  W89-11953)  (Lantz-PTT) 
W89-11959 


ANALYSIS  OF  SEPTIC  TANK  SURVIVAL 
DATA  FROM  1952  TO  1972  IN  FAIRFAX 
COUNTY  VIRGINIA, 

Fairfax  County  Health  Dept.,  VA.  Div.  of  Envi- 
ronmental Health. 
J.  W.  Clayton. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  75-87,  4 
fig,  4  tab. 

Descriptors:  'Waste  management,  'Septic  tanks, 
'Waste  disposal,  'Regulations,  'Virginia,  'Fairfax 
County,  Soil  properties. 
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Fairfax  County,  Virginia  has  records  of  septic  tank 
systems  installed   in  the   1930's  and  officials  are 
aware  that  some  were  installed  even  earlier.  In 
1949,  septic  tank  systems  were  installed  with  a 
minimum  of  supervision  and  concern  for  the  types 
of  soil  conditions.  In  one  area  of  the  county  there 
were  hundreds  of  malfunctioning  systems  with  no 
means  for  correction.  The  problem  necessitated  a 
$20  million  bond  issue  for  sanitary  sewers  in  1953, 
the  first  real  expansion  of  the  county  sewer  con- 
struction and  extension  program.  This  created  the 
need  to  identify  these  questionable  soils.  During 
1954  and    1955   while  a  soils  survey  was  being 
conducted  and  mapped,  environmental  health  offi- 
cials worked  closely  with   the  soil   scientists  to 
make   correlation   studies  comparing   percolation 
rates  with  certain  soils,  which  showed  that  water 
table  soils  could  be  identified  by  type  and  eliminat- 
ed from  future  consideration  for  individual  sewage 
disposal  systems  with  subsurface  absorption.  It  also 
became  apparent  that  the  county's  septic  tank  ordi- 
nance at  that  time  was  quite  inadequate  and  a 
committee  was  appointed  by  the  Board  of  Supervi- 
sors to  prepare  a  more  modern  ordinance  incorpo- 
rating the  new  concepts  in  the  design  and  installa- 
tion of  septic  tank  systems.  Some  of  the  major 
factors  included  in  the  ordinance  are:  (1)  the  use  of 
percolation  tables  for  sizing  drainfields  and  seepage 
pit  systems;  (2)  specific  construction  requirements 
for   tanks,   drainfields,   and   pit   systems;   and   (3) 
bonding  and  licensing  contractors  before  permit- 
ting them  to  engage  in  septic  tank  system  construc- 
tion. By  1971-73,  building  in  Fairfax  County  had 
reached  a  peak  and  the  sanitary  sewers  and  sewage 
treatment  facilities  were  crowded  to  maximum  use. 
In  1972,  officials  found:  (1)  that  the  average  life  of 
an  individual  sewage  disposal  system  with  an  ab- 
sorption field  or  seepage  pits  was  then  averaging 
about  20  to  30  yrs  instead  of  the  15  to  20  yrs  they 
were  quoting;  (2)  the  analysis  of  almost  6,000  sys- 
tems on  an  annual  basis  yielded  survival  rates  of  at 
least  94%;  and  (3)  of  75  systems  whose  failures 
were  resolved  by  connection  to  public  sewers,  the 
median  life  span  was  about  18  yrs,  and  88%  had 
life  spans  of  at  least  10  yrs.  (See  also  W89-11953) 
(Lantz-PTT) 
W89-11960 


USE  OF  SOIL  FOR  DISPOSAL  AND  TREAT- 
MENT OF  SEPTIC  TANK  EFFLUENT. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-11961 


VIRUS  MOVEMENT  INTO  GROUNDWATER 
FROM  SEPTIC  TANK  SYSTEMS. 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11965 


WATER  QUALITY  AND  SOLDD  WASTE  PROB- 
LEMS IN  RURAL  NEW  MEXICO  AND  SOME 
SOLUTIONS. 

Environmental    Improvement    Agency,    Tesuque 

NM.  Water  Supply  Div. 

For  primary   bibliographic   entry  see   Field   5G. 

W89-11971 


THIRTY-FIVE  YEARS  OF  USE  OF  A  NATU- 
RAL SAND  BED  FOR  POLISHING  A  SECOND- 
ARY-TREATED EFFLUENT. 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Environmental  Engineering. 
For  primary  bibliographic   entry  see   Field   5D 
W89- 11972 


EVALUATION      OF     PROPOSED      ANIMAL 
MANURE  HANDLING  PRACTICES. 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

G.  A.  Whetstone. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  359-367 
37  ref. 


Descriptors:    'Waste   disposal,    'Manure,    •Farm 
wastes,  Recycling,  Waste  treatment. 

It  has  been  calculated  that  the  gross  national  pro- 
duction of  manure  exceeds  two  billion  tons/yr. 
Much  of  this  is  deposited  directly  on  range  or 
pasture  to  be  recycled  in  ways  which  gladden  an 
ecologist's  heart.  Moreover,  the  manure  which  ac- 
cumulates in  barnyards,  chicken  houses,  and  milk- 
ing parlors  has  traditionally  been  returned  to  the 
land  for  its  fertilizer  and  soil  conditioner  values. 
Now  three  significant  trends  are  rendering  this 
procedure  inadequate:  (1)  the  operators  of  feedlots, 
finishing  pens,  or  poultry  houses  frequently  have 
insufficient  land  under  their  control  for  beneficial 
spreading  to  be  feasible;  (2)  confined  feeding  oper- 
ations have  tended  to  locate  near  the  edges  of 
towns  where  transportation  and  other  facilities 
were  available.  This  has  reduced  both  the  area 
available  for  land  application  of  manure  and  the 
acceptance  by  neighbors  of  the  practice;  and  (3) 
pollution  has  become  anathema.  If  costs  could  be 
disregarded,  the  most  acceptable  alternative  to 
land  spreading  is  the  thermochemical  alteration  of 
manure  to  obtain  such  products  as  electricity,  oil, 
gas,  or  building  materials.  The  market  for  them  is 
essentially  unlimited,  and  the  unit  value  of  energy 
is  certain  to  increase  in  the  future.  Costs  are  formi- 
dable, however.  Refeeding,  although  once  prac- 
ticed on  American  farms,  is  now  strongly  discour- 
aged. Utilization  of  manure  as  a  component  of  feed 
is  currently  forbidden  in  the  U.S.A.,  although  it  is 
legal  in  Canada  and  the  United  Kingdom.  Re- 
search has  been  encouraged  in  the  States,  and  a 
considerable  body  of  knowledge  has  been  accumu- 
lated, though  not  all  of  it  has  been  placed  in  the 
public  domain.  However,  the  idea  behind  refeeding 
is  a  valuable  one,  and  should  be  the  subject  of 
continued  research  in  the  U.S.A.  Land  disposal  of 
manure  is  frequently  accompanied  by  a  plowing  in 
for  the  dual  purpose  of  retaining  volatile  nutrients 
in  the  soil,  where  they  may  be  beneficial  and  of 
keeping  them  out  of  the  air,  where  they  constitute 
a  nuisance.  (See  also  W89-1 1953)  (Lantz-PTT) 
W89-11978 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  1. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11983 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  2. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11984 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  3. 

For  primary  bibliographic  entry  see  Field  5F. 
W89- 11985 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  4. 

For  primary  bibliographic  entry  see  Field  5F. 
W89- 11986 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  5. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11987 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  6. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11988 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  7. 

For  primary  bibliographic  entry  see  Field  5F. 


W89-I1989 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  8. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11990 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  9. 

For  primary  bibliographic  entry  see  Field  5F. 
W89- 11991 


HWHM  88:  HAZARDOUS  WASTES  AND  HAZ- 
ARDOUS MATERIALS. 

Proceedings  of  the  5th  National  Conference  held 
April  19-21,  1988,  Las  Vegas,  Nevada.  1988.  571p. 

Descriptors:  *Hazardous  wastes,  'Waste  disposal, 
•Cleanup  operations,  'Water  pollution  prevention, 
'Conferences,  Monitoring,  Waste  management, 
Water  pollution  treatment,  Groundwater  pollution, 
Wastewater  treatment,  Waste  disposal  sites,  Incin- 
eration, Soil  contamination,  Radioactive  wastes, 
Organic  compounds,  Fate  of  pollutants,  Leachates, 
Legislation,  Regulations. 

By  1987,  there  were  more  than  1000  sites  included 
or  proposed  for  the  National  Priorities  List  (NPL) 
of  Superfund.  Remedial  investigations  and  feasibili- 
ty studies  have  been  conducted  at  more  than  300 
NPL  sites.  Sixty  sites  are  being  cleaned  up  and 
emergency  cleanups  have  been  initiated  at  about 
400  NPL  and  non-NPL  sites.  There  are  also  some 
NPL  sites  that  are  being  cleaned  up  by  private 
groups  under  EPA  supervision.  Under  the  Com- 
prehensive Environmental  Response  Compensa- 
tion and  Liability  Act  (CERCLA)  or  'Superfund', 
EPA  developed  a  strategy  composed  of  three 
major  elements.  The  first  called  for  assessing  the 
uncontrolled  hazardous  waste  sites  in  the  Agency's 
current  inventory.  Second,  those  sites  which  pre- 
sented an  imminent  threat  to  public  health  or  the 
environment  were  to  be  stabilized.  Third,  using  the 
National  Contingency  Plan  for  guidance,  the  NPL 
sites  were  ranked  to  receive  priority  attention  for 
remedial  cleanup  action.  These  'Proceedings'  con- 
tain more  than  1 30  papers  and  seminar  outlines  that 
emphasize  the  latest  developments  and  cumulative 
experiences  gained  from  the  spectrum  of  the  Re- 
source Conservation  and  Recovery  Act  and  Super- 
fund  activities.  The  papers  are  presented  within  the 
following  divisions:  (1)  contaminated  aquifer  con- 
trol; (2)  hazardous  waste  treatment;  (3)  waste  mini- 
mization; (4)  contaminated  soil  treatment;  (5)  in 
situ  treatment;  (6)  barrier  construction;  (7)  inciner- 
ation; (8)  site  remediation;  (9)  spills  and  cleanup; 
(10)  disposal  site  management;  (11)  site  closure; 
(12)  underground  storage  tanks;  (13)  RAD  waste 
and  mining;  (14)  risk  assessment;  (15)  monitoring 
and  sampling;  (16)  volatile  hazardous  materials  de- 
tection and  management;  (17)  volatile  organic 
management;  (18)  fate  of  contaminants;  (19)  health 
and  endangerment;  (20)  leachate;  (21)  Federal 
policy  papers;  (22)  Title  III  and  public  right-to- 
know;  (23)  environmental  assessment;  (24)  liability; 
and  (25)  state  and  local  programs.  (See  also  W89- 
12002  thru  W89- 12074)  (Lantz-PTT) 
W89- 12002 


PRACTICAL  APPROACH  FOR  THE  BIOLOGI- 
CAL REMEDIATION  OF  HAZARDOUS 
WASTE  SITES. 

Bioprocess  Engineering,  Inc.,  Wilmington,  DE. 
For   primary   bibliographic   entry   see   Field    5G. 
W89- 12022 


FIELD     INVESTIGATION     OF    MACROFEA- 
TURES  IN  COMPACTED  SOIL. 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 12026 


158 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes— Group  5E 


CONSTRUCTION  QUALITY  ASSURANCE  FOR 
SAND-BENTONITE  LINERS. 

Ardaman  and  Associates,  Inc.,  Orlando,  FL. 
J.  E.  Garlanger,  and  F.  K.  Cheung. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  192-197,  9  fig,  6  tab,  7  ref. 

Descriptors:  'Waste  disposal,  'Liners,  'Water  pol- 
lution prevention,  *Sand,  'Landfills,  'Quality  con- 
trol, Construction,  Waste  disposal,  Bentonite,  Soil 
compaction,  Permeability. 

The  quality  control  program  for  the  construction 
of  a  sand-bentonite  sanitary  landfill  liner  in  Osceola 
County,  Florida  is  described  and  the  methodolo- 
gies and  procedures  used  to  interpret  the  test  data 
and  assess  the  performance  of  the  installed  liner  are 
discussed.  The  available  borrow  soil  was  a  fine 
sand  with  an  average  fines  content  of  approximate- 
ly 3%.  The  specified  permeability  of  the  8-in.  thick 
sand-bentonite  liner  was  10  microcentimeters 
(ucm)/sec  or  less.  Preliminary  testing  of  sand-ben- 
tonite mixes  was  conducted  in  the  laboratory  to 
evaluate  the  feasibility  of  various  bentonite  prod- 
ucts to  be  used  for  actual  production.  Three  test 
strips  were  constructed  at  the  landfill  site  prior  to 
actual  production  to  evaluate  the  field  mixing  and 
construction  procedures.  The  test  results  indicate 
that  a  bentonite  content  of  approximately  7.5% 
was  required  under  field  processing  conditions  to 
achieve  the  specified  permeability  of  10  ucm/sec 
compared  to  a  bentonite  content  of  about  4%  that 
was  required  under  laboratory  processing  condi- 
tions. A  nominal  bentonite  content  of  8.8%  was 
used  for  actual  production  to  account  for  variation 
of  bentonite  content  within  the  liner  resulting  from 
the  limitations  of  the  field  spreading  and  mixing 
procedures.  Based  on  the  test  data  collected  during 
actual  production,  the  installed  liner  has  an  aver- 
age thickness  of  8.3  in.  and  a  calculated  equivalent 
coefficient  of  permeability  of  4.7  nanocm/sec.  In 
terms  of  seepage  rate  and  leachate  retention  time, 
the  installed  liner  exceeds  both  the  Florida  Depart- 
ment of  Environmental  Regulation  bottom  liner 
design  standards  and  the  proposed  design  criteria. 
(See  also  W89-12002)  (Lantz-PTT) 
W89- 12027 


HYDRAULIC  CHARACTERISTICS  OF  MODEL 
SOBL-BENTONITE  SLURRY  CUTOFF  WALLS. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary   bibliographic   entry   see  Field   5G. 
W89-12028 


DESIGN   AND  CONSTRUCTION   OF  EFFEC- 
TIVE SOIL  LINERS. 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

For  primary  bibliographic  entry  see   Field   5G. 
W89-12029 


CHEMICAL  COMPATIBILITY  TESTING  OF 
GEOSYNTHETICS  TO  BE  USED  AS  CONTAIN- 
MENT BARRIERS  IN  HAZARDOUS  WASTE 
MANAGEMENT. 

Texas  Research  Inst.,  Inc.,  Austin. 

For  primary  bibliographic  entry  see  Field   8G. 

W89- 12030 


ORGANIC  FLUID  EFFECTS  UPON  BENTON- 
ITE. 

Bentec,  Ferndale,  MI. 

For  primary  bibliographic   entry  see  Field   5G. 

W89-12031 


EVALUATION  OF  REMEDIAL  ALTERNA- 
TIVES FOR  AN  INACTIVE  INDUSTRIAL 
LANDFILL. 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

For  primary  bibliographic  entry  see  Field   5G 

W89-12032 


DEVELOPMENT   AND   OPERATION   OF   AN 
EFFICIENT       CYCLONIC       INCINERATION 


DEMONSTRATION  SYSTEM  FOR  INDUSTRI- 
AL WASTEWATER. 

Institute  of  Gas  Technology,  Chicago,  IL. 

For  primary  bibliographic   entry  see  Field   5D. 

W89-12033 


HANSCOM  AFB  HAZARDOUS  WASTE  DIS- 
POSAL AREA  CLEANUP. 

Engineering-Science,  Inc.,  Syracuse,  NY. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-12034 

WASTE  DISPOSAL  IN  THE  FEDERAL  REPUB- 
LIC OF  GERMANY. 

Bilfinger  und  Berger  Bauaktiengesellschaft,  Mann- 
heim (Germany,  F.R.). 
V.  Gossow,  and  P.  Aubel. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  306-309,  6  fig. 

Descriptors:  'Waste  disposal,  'Water  pollution 
prevention,  'West  Germany,  'Hazardous  wastes, 
Containment,  Leachates,  Storage  facilities,  Waste 
storage. 

The  Federal  Waste  Disposal  Act  of  August  27, 
1986,  has  created  the  legal  basis  for  the  orderly 
disposal  of  waste  in  the  Federal  Republic  of  Ger- 
many. A  newly  developed  multi-layer  base  sealing 
system,  which  provides  for  inspection  of  its  effica- 
cy and  repair,  is  outlined.  Special  emphasis  is  on 
the  avoidance  or  minimization  of  leachate,  current- 
ly the  most  significant  problem  in  the  field  of  waste 
disposal.  The  various  roof  structures  which  can  be 
used  to  protect  the  waste  against  precipitation  and 
the  attendant  formation  of  leachate  are  examined 
and  compared.  In  this  connection,  a  new,  mainte- 
nance-free roof  structure  which  has  no  intermedi- 
ate supports  and  allows  spans  of  up  to  300  m.,  has  a 
relatively  low  deadweight  and  can  be  shifted  longi- 
tudinally, thus  causing  no  downtime  costs  or  costly 
relocation.  The  structure's  high  cost-effectiveness 
is  another  important  factor.  The  combination  of 
efficient  base  sealing  systems,  disposal  techniques 
aimed  at  the  reduction  of  leaching  of  the  waste  and 
roofing  the  dumping  areas,  constitutes  optimum 
waste  disposal  technology.  (See  also  W89-12002) 
(Lantz-PTT) 
W89-12041 


CLOSING  A  HAZARDOUS  WASTE  FACILITY: 
ENVIRONMENTAL  CONCERNS. 

Environmental  Science  and  Engineering,  Inc.,  Salt 
Lake  City,  UT. 
D.  L.  Whiting. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  310-313,  6  fig,  2  tab. 

Descriptors:  'Superfund,  'Waste  disposal  sites, 
•Hazardous  wastes,  'Project  planning,  Waste  dis- 
posal, Management  planning,  Waste  storage,  Costs, 
Water  pollution  prevention,  Landfills,  Leachates. 

Provisions  for  closure  and  post-closure  care  are  an 
integral  part  of  the  waste  control  system.  Accord- 
ingly, under  Resource  Conservation  and  Recovery 
Act  (RCRA)  Section  3005(a),  all  treatment,  stor- 
age and  disposal  of  hazardous  wastes  is  prohibited 
without  a  permit  in  accordance  with  the  Section 
3004  standards.  The  applicability  of  these  provi- 
sions to  hazardous  waste  sites  in  industry  and  at 
governmental  facilities  are  discussed.  A  general 
discussion  on  the  closure  and  post-closure  provi- 
sions of  RCRA  regulations  as  currently  amended 
with  emphasis  on  the  engineering  and  environmen- 
tal aspects  are  presented.  The  requirements  for 
run-on/runoff  control,  pond  lining,  leachate  con- 
trol and  groundwater  monitoring  as  related  to 
landfills,  impoundments,  waste  piles,  incinerator 
and  underground  tank  control  systems  are  also 
discussed.  Cost  factors  are  presented  only  to  illus- 
trate the  potential  impacts  since  exact  costs  are 
specific  to  each  individual  site.  (See  also  W89- 
12002)  (Lantz-PTT) 
W89- 12042 


SITE  CHARACTERIZATION  AND  CLOSURE. 

ERT,  Inc.,  Camarillo,  CA. 

For  primary  bibliographic   entry  see   Field   5G. 

W89-12044 

CLOSURE  OF  A  RCRA  IMPOUNDMENT  BY 
BIODEGRADATION  AND  FIXATION. 

Monsanto  Chemical  Co.,  St.  Louis,  MO. 
B.  S.  Yare,  and  E.  F.  Stecher. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  328-331,  2  fig,  5  tab. 

Descriptors:  'Sludge  stabilization,  'Industrial 
wastes,  'Biodegradation,  'Waste  disposal,  Sludge 
digestion,  Waste  storage,  Containment. 

An  attempt  was  made  to  close  a  5-acre  Resource 
Conservation  and  Recovery  Act  impoundment  at 
Monsanto's  Pensacola,  Florida,  facility  using  bio- 
degradation. Due  to  a  larger  than  anticipated 
volume  of  sludge,  problems  with  sludge  dewater- 
ing  and  excessive  precipitation,  the  attempt  was 
unsuccessful.  As  an  alternative  to  biodegradation, 
the  sludge  was  stabilized  using  a  5:2  mix  of  sludge 
to  fly  ash  with  the  addition  of  1%  sodium  silicate. 
The  stabilized  sludge  had  a  bearing  capacity  of 
2,000  lb/sq  ft.  A  high  density  polyethylene  lined 
vault  was  constructed  at  one  end  of  the  impound- 
ment and  the  stabilized  sludge  was  placed  in  it. 
(See  also  W89- 12002)  (Author's  abstract) 
W89- 12045 


STRATEGIES  FOR  EXTERNAL  LEAD  DETEC- 
TION OF  UNDERGROUND  STORAGE  TANKS. 

Environmental  Monitoring  and  Support  Lab.,  Las 
Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7A. 
W89- 12047 


SITE  CLOSURE  AND  PERPETUAL  CARE  OF 
A  LOW-LEVEL  RADIOACTIVE  WASTE  DIS- 
POSAL FACILITY  IN  SEMI-ARID  CLIMATE. 

P.  N.  Singh,  K.  H.  Breeden,  and  S.  L.  A.  Hana. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  351-358,  6  fig,  6  tab,  35  ref. 

Descriptors:  'Semiarid  climates,  'Radioactive 
wastes,  'Waste  disposal  sites,  'Waste  management, 
'Water  pollution  prevention,  Monitoring,  Vegeta- 
tion, Maintenance,  Infiltration,  Waste  disposal, 
Groundwater,  Vadose  zone. 

A  study  has  been  performed  on  site  closure  and 
perpetual  care  and  maintenance  requirements  for 
the  commercially  operated  low-level  radioactive 
waste  (LLRW)  disposal  facility,  referred  to  as  the 
Richland  Facility,  on  the  Hanford  Reservation 
near  Richland,  Washington.  The  study  included  a 
site  assessment  and  identification  and  formulation 
of  site  specific  design  elements  for  closure  and 
perpetual  care  and  maintenance.  Three  release 
mechanisms  and  four  destructive  processes  are 
considered  in  the  conceptual  closure  design  proc- 
ess. The  release  mechanisms  considered  include 
subsurface  liquid  movement,  biomechanisms  con- 
sidered include  subsurface  liquid  movement,  bio- 
logical transport  of  wastes  to  the  surface  and  sub- 
surface gas  movement.  The  destructive  processes 
considered  are  wind  erosion,  biological  penetration 
or  damage  of  cover,  vegetation  destroying  process- 
es and  subsidence  and  seismic  activity.  The  most 
serious  closure  concerns  appear  to  be  the  need  to 
limit  infiltration  through  the  waste,  the  need  to 
inhibit  biological  transport  of  wastes  to  the  surface 
and  the  need  to  protect  the  cover  system  from 
various  destructive  processes.  The  most  important 
element  for  the  limitation  of  infiltration  is  the  es- 
tablishment of  a  deep-rooted  vegetative  cover  over 
the  waste  trenches.  Because  the  effect  of  vegeta- 
tion depends  on  climatic  conditions  and  varies 
seasonally  and  because  certain  natural  processes 
can  cause  intermittent  destruction  of  plant  popula- 
tions, a  secondary  defense  against  infiltration  is 
needed.  A  combination  of  vegetation  and  a  surface 
layer  including  coarse  material  is  needed  to  protect 
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the  cover  against  wind  erosion.  Post-closure  activi- 
ties include  security,  maintenance  of  the  cover 
system  and  monitoring.  Over  the  long-term,  after 
the  lapse  of  institutional  control,  security  will 
depend  heavily  on  the  cover  system  itself,  particu- 
larly on  the  biotic  barrier.  Maintenance  of  the 
cover  through  the  period  of  institutional  control 
will  depend  on  regular  inspection  and  on  the  moni- 
toring program.  Local  monitoring  on  the  Richland 
Facility  should  include  plant  tissue  monitoring, 
vadose  zone  monitoring,  groundwater  monitoring 
and  monitoring  within  the  cover  system.  (See  also 
W89- 12002)  (Lantz-PTT)3985O0O 
W89- 12049 


STATE     REGULATORY     APPROACHES     TO 
MANAGEMENT  OF  MINING  WASTES. 

CDM  Federal  Programs  Corp.,  Fairfax,  VA. 
For  primary  bibliographic  entry  see  Field  6E. 
W89- 12050 


HAZARD  RANKING:  A  JOB  FOR  GEOGRAPH- 
IC INFORMATION  SYSTEMS. 

Nevada  Univ.,  Las  Vegas.  Environmental  Re- 
search Center. 

C.  K.  Fitzsimmons,  M.  J.  Hewitt,  and  F.  Mynar 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  381-385,  3  fig,  4  tab,  7  ref.  EPA  Contracts 
CR8 121 89-01  and  68-0-245. 

Descriptors:  'Geographic  information  systems, 
•Waste  disposal,  *Risk  assessment,  *Maps,  'Haz- 
ardous wastes,  'Information  systems,  'Project 
planning,  Path  of  pollutants,  Public  health, 
Groundwater  pollution,  Databases,  Water  pollu- 
tion. 

The  implementation  of  EPA's  Hazard  Ranking 
System  (HRS)  is  assessed  in  a  geographic  informa- 
tion system  (GIS)  environment.  The  requirements 
of  the  HRS  for  determining  potential  risk  from 
hazardous  waste  sites  to  humans  and  to  natural 
systems  via  air,  surface  water,  groundwater,  fire 
and  explosion  and  direct  contact  routes  are  ex- 
plored. The  information  requirements  of  the  HRS 
are  broken  down  into  thematic  layers  and  are 
matched  with  GIS  operational  tools  to  provide  an 
assessment  of  how  the  GIS  could  provide  an  ob- 
jective HRS  score.  Polygonal  data  representing 
aquifer  boundaries,  soils,  depth  to  aquifer,  precipi- 
tation, evaporation,  and  population  may  be 
achieved  in  a  geographic  information  system  to 
serve  as  input  to  the  HRS  process.  These  data 
combined  with  the  distance  to  the  nearest  well  and 
the  population  served  result  in  a  synoptic  map  of 
groundwater  exposure  routes.  Overlaying  waste 
location  with  slopes,  rainfall,  land  use,  location  of 
intake  points  and  population  data  provides  a  syn- 
optic view  of  surface  water  exposure  routes  and 
permits  the  calculation  of  an  HRS  score.  (See  also 
W89- 12002)  (Author's  abstract) 
W89- 12053 


RISK  ASSESSMENT  FOR  HAZARDOUS  MA- 
TERIALS CONTAINMENT  STRUCTURE. 

Texas  Univ.  at  San  Antonio. 
C.  S.  Shih,  and  A.  Arroyo. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  389-400,  6  fig,  1 1  tab,  10  ref. 

Descriptors:  'Waste  disposal,  'Containment, 
•Concrete  structures,  'Hazardous  wastes,  'Risk 
assessment,  'Waste  management,  Reinforced  con- 
crete, Structural  engineering,  Design  standards, 
Concrete  testing. 

Risk  assessment  for  reinforced  concrete  contain- 
ment structures  has  become  a  major  concern  to  the 
planners,  engineers  and  site  managers  for  hazard- 
ous material  control  and  disposal  and  to  the  public 
in  general.  The  failure  of  these  structures  has  led  to 
the  leakage  or  exfiltration  of  hazardous  materials 
to  its  surroundings.  However,  failure  mechanisms 
may  include  engineering  defects  such  as  improper 
design  specifications  for  liner  and  reinforced  con- 
crete, improper  mixes  for  liner  and  concrete,  unsat- 


isfactory quality  of  materials  used  for  either  one  or 
both,  mishaps  during  construction,  incomplete  de- 
tailing, or  lack  of  sound  inspections.  Failure  also 
could  be  triggered  due  to  incomplete  knowledge 
and  subsequent  ill-conceived  design  in  response  to 
specific  geotechnical  considerations  including  such 
information  as  wetting  and  drying  cycles,  or  spatial 
freeze-thaw  cycles.  The  successful  containment  of 
hazardous  materials  requires  thorough  evaluation 
of  alternative  courses  of  action  during  both  design 
and  construction  phases,  while  the  minimization  of 
failure  is  the  primary  objective.  This  evaluation 
can  use  an  adaptation  of  modern  risk  assessment 
methodology.  The  authors  have  developed  an  inte- 
grated risk  assessment  methodology  based  on 
event  tree  and  fault  tree  analyses  coupled  with 
revealed  preference  evaluation.  A  comprehensive 
fault  tree  for  a  typical  lined  hazardous  waste  rein- 
forced concrete  containment  structure  has  been 
developed.  A  series  of  sensitivity  analyses  using 
the  fault  tree  as  the  basic  framework  has  been 
conducted  to  assess  the  relative  impacts  of  various 
engineering  design  sub-tasks  upon  the  structural 
stability  and  containment  effectiveness.  (See  also 
W89- 12002)  (Lantz-PTT) 
W89-12055 


DEVELOPMENT  AND  EFFECT  OF  LEAK  DE- 
TECTION REGULATIONS. 

PEI  Associates,  Inc.,  Englewood,  CO. 

For   primary   bibliographic   entry   see   Field   5G 

W89- 12069 


COUNTY  SPECIFIC  HAZARDOUS  WASTE 
MANAGEMENT  PLANS. 

Brown,  Vence  and  Associates,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W89- 12071 


MUNICIPAL  HAZARDOUS  MATERIALS 
MANAGEMENT  PROGRAMS  IN  CALIFOR- 
NIA. 

PRC  Environmental  Management,  Inc.,  San  Fran- 
cisco, CA. 

D.  P.  DeRienzo,  and  T.  P.  Adkisson. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  536-540,  2  tab. 


Descriptors:  'Water  pollution  prevention,  'Munic- 
ipal wastes,  'Hazardous  wastes,  'Waste  disposal, 
•Waste  management,  *Regulations,  *California, 
Waste  storage,  Local  governments,  Legal  aspects, 
Monitoring,  Groundwater  pollution. 

As  implementing  agencies  of  hazardous  materials 
storage  regulations,  municipalities  are  required  to 
develop  programs  and  procedures  for  inspecting 
and  permitting  business  and  for  maintaining 
records  and  databases  of  hazardous  materials  infor- 
mation. The  implementation  and  startup  of  a  haz- 
ardous materials  storage  ordinance  enforcement 
program  for  the  city  of  Fremont,  CA  is  described. 
Included  are  discussions  on  identifying  businesses 
that  are  regulated  under  the  ordinance,  reviewing 
and  approving  business  plans,  performing  compli- 
ance inspections  and  addressing  the  data  manage- 
ment and  records  management  necessary  to 
comply  with  the  state  laws.  The  city's  hazardous 
materials  storage  permit  programs  are  the  vehicles 
for  enforcement  of:  (1)  the  local  hazardous  materi- 
als storage  ordinance;  (2)  underground  storage 
tank  laws  including  groundwater  monitoring  re- 
quirements; and  (3)  community  right-to-known 
laws.  The  programs  developed  by  cities,  such  as 
Fremont,  can  be  used  as  guidance  for  other  cities 
throughout  the  country  as  local  involvement  in 
hazardous  materials  management  increases.  (See 
also  W89- 12002)  (Lantz-PTT) 
W89- 12072 


CORRECTIVE  ACTION  AT  SOLID  WASTE 
MANAGEMENT  UNITS  UNDER  A  RCRA 
PERMIT;  AN  AUTHORIZED  STATE'S  EXPE- 
RIENCE. 

Georgia  Environmental  Protection,  Atlanta. 

J.  Ussery,  and  B.  Langley. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 


Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Veeas.  Nevada 
1988.  p  541-544. 

Descriptors:  •Groundwater  pollution,  *Water  pol- 
lution prevention,  'Legislation,  'Waste  manage- 
ment, 'Solid  wastes,  Resource  Conservation  and 
Recovery  Act,  Case  studies,  Permits,  Georgia, 
Waste  disposal,  Chemical  industry,  Organic  com- 
pounds. 

The  Hazardous  and  Solid  Waste  Amendments  of 
1984  (HSWA)  mandate  profound  changes  in  the 
way  that  hazardous  waste  is  managed  in  the  United 
States.  The  most  significant  and  far  reaching  provi- 
sion of  the  HSWA  is  found  in  Section  206  which 
amends  Section  3004  of  the  Solid  Waste  Disposal 
Act  by  adding  a  new  subsection  entitled  'Contin- 
ued Releases  at  Permitted  Facilities.'  This  provi- 
sion later  codified  in  40  CFR,  Section  264,101, 
provides  that  all  permits  issued  after  the  date  of 
enactment  require  corrective  action  for  releases  of 
hazardous  waste  or  hazardous  waste  constituents 
from  any  solid  waste  management  unit,  regardless 
of  when  the  waste  was  placed  in  the  unit,  or 
whether  the  unit  is  closed.  Permits  must  include 
compliance  schedules  (where  corrective  action 
cannot  take  place  prior  to  issuance  of  the  permit) 
and  assurance  of  financial  responsibility.  On  Sept. 
18,  1986,  the  State  of  Georgia  became  the  first 
state  in  the  country  to  receive  full  authorization  for 
the  administration  of  all  the  HSWA  provisions. 
Since  that  time  Georgia  has  issued  numerous  per- 
mits which  incorporate  the  requirement  for  correc- 
tive action  for  releases  from  solid  waste  manage- 
ment units.  These  permits  contain  schedules  for 
completing  investigations  of  releases  from  solid 
waste  management  units  and  for  developing  ac- 
ceptable corrective  actions.  Georgia's  experience 
in  developing  permits  which  incorporate  remedial 
investigations  of,  and  corrective  actions  for,  re- 
leases from  solid  waste  management  units  are  dis- 
cussed. Several  case  histories  are  presented  includ- 
ing a  detailed  case  study  of  a  chemical  plant  with 
groundwater  contamination  from  volatile  organics 
arising  from  solid  waste  management  units.  (See 
also  W89- 12002)  (Author's  abstract) 
W89- 12073 


LONG-TERM  SAND  CAP  STABILITY:  NEW 
YORK  DREDGED  MATERIAL  DISPOSAL 
SITE. 

Science  Applications,  Inc.,  Newport,  RI. 
J.  H.  Parker,  and  R.  M.  Valente. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A98  651. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Contract  Report  CERC-88-2,  July  1988.  Final 
Report.  75p,  39  fig,  4  tab,  15  ref.  Department  of 
the  Army  Contract  DACW38-86-C-O076. 

Descriptors:  'Spoil  disposal,  'New  York,  'Coastal 
waters,  'Waste  disposal,  'Dredging,  'Capping,  Ba- 
thymetry, Erosion,  Sediment  distribution,  Sand, 
Sedimentation,  Bioturbation,  Environmental  ef- 
fects. 

A  comprehensive  physical  oceanographic  field 
study  was  conducted  in  November  1987  to  deter- 
mine the  bathymetry  of  the  New  York  Mud  Dump 
site  and  assess  the  long-term  stability  of  an  experi- 
mental sand  cap,  or  Experimental  Mud  Dump 
(EMD),  located  in  the  southeast  quadrant  of  the 
site.  Results  of  a  precision  bathymetric  survey 
were  compared  with  results  from  surveys  conduct- 
ed in  1980  and  1981.  With  a  sediment-profile 
camera  survey  was  conducted  over  the  entire  site, 
and  a  sub-bottom  profiling  survey  was  conducted 
at  the  EMD.  A  significant  accumulation  of  sedi- 
ment was  found  at  the  dredged  material  disposal 
point  in  the  northeast  quadrant,  and  decreases  in 
depth  to  the  south  and  east  of  this  point  indicated 
accumulation  of  dredged  material  beyond  the  east- 
ern boundary  of  the  site.  Significant  erosion  of  the 
sand  cap  was  not  detected,  and  clean  sand  repre- 
senting the  final  cap  material  was  found  to  persist 
in  a  continuous  layer  in  the  center  of  the  EMD.  A 
few  patches  of  finer-grained  material,  possibly 
dredged  material  transported  from  the  north  were 
found  to  exist  over  the  sand.  The  effects  of  biotur- 
bation on  the  sand  cap  appeared  to  be  negligible.  It 
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was  suggested  that  monitoring  should  occur  during 
and  following  disposal  operations  to  ensure  ade- 
quate management  control  and  later  to  assess  the 
stability  and  environmental  impacts  of  disposal 
mounds.  (Author's  abstract) 
W89- 12094 


LABORATORY  STUDIES  OF  METHODS  FOR 
THE  TREATMENT  AND  DISPOSAL  OF  THE 
WASTE  STREAM  FROM  THE  SDLVER-RE- 
COVERY  FACILITY  AT  OAK  RIDGE  NATION- 
AL LABORATORY. 
Oak  Ridge  National  Lab.,  TN. 
For  primary  bibliographic  entry  see  Field  5D. 
W89- 12098 


TREATABILITY  STUDIES  FOR  WATERS  IN 
THE  OH  POND  NO.  1,  OIL  POND  NO.  2,  AND 
THE  OH  SEEP. 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic   entry  see  Field   5G. 

W89-12099 


ENVIRONMENTAL  POLLUTION  CONTROL 
ALTERNATIVES:  SLUDGE  HANDLING, 
DEWATERING,  AND  DISPOSAL  ALTERNA- 
TIVES FOR  THE  METAL  FINISHING  INDUS- 
TRY. 

Centec  Corp.,  Reston,  VA. 

Industrial  Environmental  Research  Laboratory 
Technology  Transfer  Report  EPA  625/5-82-018, 
October  1982.  36p,  17  fig,  10  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Environ- 
mental protection,  *Water  pollution  control, 
•Waste  disposal,  *Waste  management,  *Sludge  dis- 
posal, *Metal-finishing  wastes,  Heavy  metals, 
Sludge  drying,  Costs,  Regulations,  Clean  Water 
Act,  Hazardous  wastes,  Wastewater  treatment, 
Sludge  conditioning,  Pressure  filtration,  Vacuum 
filtration,  Compression  filtration,  Centrifugation, 
Landfills,  Leaching,  Groundwater  pollution,  Eco- 
nomic justification,  Cost  analysis,  Capital  costs, 
Performance  evaluation,  Labor. 

Under  regulations  implementing  the  Clean  Water 
Act  of  1977,  metal-finishing  facilities  may  be  re- 
quired   to    treat    spent    process    wastewaters    to 
remove       regulated       pollutants       before       the 
wastewaters  are  discharged.  An  overview  of  the 
regulatory  framework  is  provided  for  hazardous 
waste  disposal,  disposal  methods  and  associated 
costs  of  secure  chemical  landfills  are  reviewed,  the 
factors  influencing  waste  generation  and  what  can 
be  done  to  reduce  waste  volume  and  the  cost  of 
disposal  are  considered  and  the  types  of  dewater- 
ing  equipment  available  and  their  cost  and  per- 
formance are  evaluated.  Hazardous  wastes  are  reg- 
ulated from  the  time  they  are  created  to  the  time  of 
their  disposal.  Strict  civil  penalties  can  be  imposed 
for  violations  of  the  regulations.  The  secure  chemi- 
cal landfill  is  designed  to  preclude  the  risk  of 
groundwater  contamination  by  heavy  metals  that 
could  leach  through  the  soil  and  into  the  ground- 
water. The  high  cost  of  disposal  provides  a  strong 
incentive    for    reducing    sludge    volume.    After 
wastewater  treatment,   the  dilute  sludge  can  be 
dewatered  mechanically  to  reduce  the  volume  by 
90  to  95%.  Pressure  filters,  vacuum  filters,  centri- 
fuges,  and  compression  filters  can  be  used  for 
mechanical  dewatering  of  electroplating  sludges. 
Criteria  for  selecting  one  of  the  foregoing  devices 
for  a  specific  application  include  sludge  properties 
(solids  concentration,  particle  size,  compressibil- 
ity), volume  of  sludge  to  be  dewatered,  and  local 
disposal  requirements.   If  disposal  costs  are  less 
than   $15,000/yr,   it   is   unlikely   that   dewatering 
equipment  would  be  justified  economically.  The 
lowest-cost  alternatives  in  terms  of  capital  invest- 
ment are  filter  presses  and  small  manual  basket 
centrifuges.  Minimum-size  versions  of  both  systems 
can  be  installed  for  under  $30,000.  The  small  filter- 
press  system,  although  equal  in  cost  to  the  centri- 
fuge, will  usually  have  more  capacity.  At  low  feed 
rates,  the  cost  per  unit  of  capacity  is  lowest  for  the 
filter  press.  The  low  capacity  per  cycle  of  the 
basket  centrifuge  will  require  significant  operating 
labor  at  flow  rates  above  10  to  15  gal/h.  Poor- 
filtering  sludges  can  usually  be  dewatered  by  pre- 
coat  vacuum  filtration.  With  polyelectrolyte  condi- 


tioning, most  sludges  can  be  dewatered  effectively 
with  a  centrifuge  or  belt  filter.  (Lantz-PTT) 
W89-12127 


LINERS  FOR  WASTE  DISPOSAL  AND  WASTE 
STORAGE  FACILITIES,  JANUARY  1976- 
APRIL,  1988:  CITATIONS  FROM  THE 
ENERGY  DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-863147, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
April  1988.  69p.  Supersedes  PB87-857082. 

Descriptors:  *Radioactive  waste  disposal,  *Waste 
disposal,  'Hazardous  materials,  'Bibliographies, 
♦Linings,  Leachates,  Water  pollution  prevention. 

This  bibliography  contains  citations  concerning  the 
design,  characteristics,  and  performance  of  various 
types  of  liners  employed  in  the  disposal  and  stor- 
age of  a  variety  of  hazardous  and  non-hazardous 
wastes.  Special  attention  is  given  to  uranium  tail- 
ings and  radioactive  wastes.  Descriptions  of  specif- 
ic facilities  are  also  considered.  This  updated  bibli- 
ography contains  204  citations  of  which  44  are 
new  entries  to  the  previous  edition.  (Author's  ab- 
stract) 
W89-12142 


DEEP  WELL  DISPOSAL,  JANUARY  1977-MAY 
1988:  CITATIONS  FROM  THE  SELECTED 
WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-863857, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
May  1988.  61p.  Supersedes  PB83-864058. 

Descriptors:  'Disposal  wells,  'Hazardous  materi- 
als, 'Bibliographies,  'Underground  waste  disposal, 
•Deep  wells,  Model  studies,  Computer  models, 
Wastewater  disposal. 

This  bibliography  contains  citations  concerning  the 
disposal  of  liquid  toxic  wastes  in  injection  or  deep 
wells.  Disposal  by  gravity  flow  and  pressure  flow 
are  considered.  Computer  modelling  to  assess  ef- 
fectiveness of  deep  well  disposal  as  well  as  disposal 
methods  are  examined.  The  economic  and  techni- 
cal problems  associated  with  deep  well  disposal  are 
also  considered.  This  updated  bibliography  con- 
tains 149  citations  of  which  19  are  new  entries  to 
the  previous  edition.  (Author's  abstract) 
W89-12147 


SANITARY  LANDFALLS,  JANUARY  1978- 
APRIL  1988:  CITATIONS  FROM  THE  NTIS 
BIBLIOGRAPHIC  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12150 


DEEP  WELL  DISPOSAL,  JANUARY  1976- 
MARCH  1988:  CITATIONS  FROM  THE 
ENERGY  DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-860960, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
March  1988.  123p.  Supersedes  PB86-876729. 

Descriptors:  'Disposal  wells,  'Hazardous  materi- 
als, 'Bibliographies,  'Underground  waste  disposal, 
'Deep  wells,  Radioactive  waste  disposal,  Chemical 
wastes,  Regulations,  Path  of  pollutants,  Waste 
management. 

This  bibliography  contains  citations  concerning 
deep  well  disposal  technology,  including  deep  geo- 
logic, deep  rock,  and  deep  shaft  repositories.  Waste 
disposals  treated  are  radioactive,  chemical  and 
geopressured.  Regulations,  environmental  protec- 
tion, risk  and  safety  analysis,  fluid  and  radionuclide 


migration  are  discussed.  Research  work  on  micro- 
bial decomposition  of  organic  waste  in  deep  wells 
is  mentioned.  This  updated  bibliography  contains 
357  citations  of  which  93  are  new  entries  to  the 
previous  edition.  (Author's  abstract) 
W89-12155 


SEWAGE  SLUDGE  PRETREATMENT  AND 
DISPOSAL,  DECEMBER  1981-FEBRUARY 
1988:  CITATIONS  FROM  THE  NTIS  BIBLIO- 
GRAPHIC DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-12159 


SLUDGE  DEWATERING:  SEWAGE  AND  IN- 
DUSTRIAL WASTES,  JANUARY  1978-JANU- 
ARY  1988:  CITATIONS  FROM  THE  POLLU- 
TION ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-857586, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
February  1988.  59p.  Supersedes  PB85-860732. 

Descriptors:  'Wastewater  treatment,  'Sludge 
drying,  'Bibliographies,  'Sludge  disposal, 
Wastewater  treatment,  Municipal  wastes,  Industri- 
al wastes,  Mine  wastes. 

This  bibliography  contains  citations  concerning 
techniques  and  equipment  used  in  sewage,  and 
industrial,  mining,  petroleum  and  municipal  waste 
sludge  dewatering.  Dewatering  processes,  device 
design,  and  performance  evaluations  are  consid- 
ered. This  updated  bibliography  contains  233  cita- 
tions of  which  51  are  new  entries  to  the  previous 
edition.  (Author's  abstract) 
W89-12168 


5F.  Water  Treatment  and 
Quality  Alteration 


LEGIONELLA    AND    PUBLIC    WATER    SUP- 
PLIES. 

Thames  Water  Authority,  London  (England).  Re- 
gional Lab.  Services. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 11070 


BACTERIAL  TRANSPORT  IN  FRACTURED 
ROCK:  A  FIELD-SCALE  TRACER  TEST  AT 
THE  CHALK  RIVER  NUCLEAR  LABORATO- 
RIES. 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11080 


DRINKING  WATER  MICROBIOLOGY  RE- 
SEARCH IN  THE  UNITED  STATES:  AN  OVER- 
VIEW OF  THE  PAST  DECADE. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

D.  J.  Reasoner. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  101-107,  1988.  49  ref. 

Descriptors:  'Microbiological  studies,  'Reviews, 
•Water  conveyance,  'Water  treatment,  'Drinking 
water,  'Potable  water,  Water  quality,  Water  qual- 
ity control,  Human  pathogens,  Water  quality 
standards,  Water  law,  Legislation,  Administrative 
regulations,  Protozoa,  Coliforms,  Viruses,  Bacte- 
ria, Turbidity,  Heterotrophic  bacteria,  Giardia. 

The  passage  of  the  Safe  Drinking  Water  Act  in 
1974  significantly  influenced  microbiological, 
chemical  and  engineering  research  on  drinking 
water  quality  in  the  United  States.  Microbiological 
quality  research  during  the  past  10  years  encom- 
passed the  two  basic  areas  of  treatment  and  distri- 
bution. Much  of  the  treatment  research  focused  on 
generation  of  data  to  support  the  evaluation  of 
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turbidity  and  coliform  maximum  contaminant 
levels  (MCLs)  for  the  Interim  Primary  Drinking 
Water  Standards.  Major  efforts  were  also  directed 
toward  disinfection,  research  on  enteric  viruses, 
pathogenic  bacteria  and  the  protozoan  pathogen, 
Giardia  lamblia.  Basic  distribution  system  studies 
examined  the  occurrence  of  heterotrophic  bacterial 
numbers  and  types  in  treated  and  untreated  distri- 
bution waters,  and  coliform  occurrence  and  coloni- 
zation problems.  Methodology  developments 
bridged  both  treatment  and  distribution,  and  in- 
cluded enteric  virus  detection  methods,  injured 
coliform  recovery,  heterotrophic  bacteria  enu- 
meration, and  giardia  cyst  detection.  Knowledge 
gained  from  the  research  efforts  of  the  past  decade 
has  resulted  in  new  challenges  and  opportunities  to 
improve  drinking  water  quality.  (Author's  ab- 
stract) 
W89-11083 


BIOF1LM  GROWTH  IN  A  DRINKING  WATER 
NETWORK:  A  PRELIMINARY  INDUSTRIAL 
PILOT-PLANT  EXPERIMENT. 

Stelor  Research  Group,  Nancy  (France). 

K.  Haudidier,  J.  L.  Paquin,  T.  Francais,  P. 

Hartemann,  and  G.  Grapin. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  11/12,  p  109-155,  1988.  5  fig,  4  tab,  14  ref. 

Descriptors:  *Biofilms,  *Water  conveyance, 
•Drinking  water,  *Bacterial  analysis,  'Water  anal- 
ysis, *Growth  rates,  Pilot  plants,  Path  of  pollut- 
ants, Biomass,  Bacteria,  Water  transport,  Pipelines, 
Population  dynamics. 

Bacterial  populations  (measured  as  total,  actively 
respiring  and  plate  count)  were  analyzed  during 
drinking  water  transport  within  an  industrial  net- 
work pilot  plant  comprised  of  six  serial  loops.  PVC 
and  circular  cement  test  tiles  were  exposed  to  the 
water  flow  using  special  sampling  devices  that 
allow  location  of  the  exposed  surface  of  the  tested 
tiles  flush  with  the  internal  pipe  wall.  In  the  ab- 
sence of  any  residual  chlorine,  bacterial  growth 
was  rapid  (doubling  time  10  h)  during  the  first  40 
h.  Beyond  that  plateau,  a  stationary  and  even  a 
decline  phase  were  observed.  Fixed  biomass  was 
around  10,000,000  bacteria/sq  cm  and  decreased 
constantly  with  the  distance  from  the  feed  point  of 
the  network.  Substrate  availability  controls  biofilm 
formation.  (Author's  abstract) 
W89- 11084 


MULTIPLICATION  OF  A  KLEBSIELLA  PNEU- 
MONIAE STRAIN  IN  WATER  AT  LOW  CON- 
CENTRATIONS OF  SUBSTRATES. 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 
wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5A 
W89- 11085 


MECHANISMS  OF  BACTERIAL  SURVIVAL  IN 
CHLORINATED  DRINKING  WATER. 

American  Water  Works  Service  Co.,  Inc  ,  Belle- 
ville, IL.  Belleville  Lab. 

M.  W.  LeChevallier,  C.  D.  Cawthon,  and  R.  G. 
Lee. 

Water  Science  and  Technology  WSTED4  Vol 
20,  No.  11/12,  p  145-151,  1988.  3  fig,  1  tab,  26  ref. 

Descriptors:  'Bacterial  physiology,  'Water  treat- 
ment, 'Drinking  water,  'Chlorination,  'Disinfec- 
tion, 'Klebsiella,  'Bacteria,  Growth  rates,  Potable 
water,  Survival,  Microenvironment,  Water  con- 
veyance, Path  of  pollutants,  Water  quality  control. 

Experiments  showed  that  attachment  of  bacteria  to 
surfaces  provided  the  greatest  increase  in  disinfec- 
tion resistance.  Attachment  of  high  nutrient 
grown,  unencapsulated,  Klebsiella  pneumoniae  to 
glass  microscope  slides  afforded  the  microorga- 
nism as  much  as  a  150-fold  increase  in  disinfection 
resistance.  Other  mechanisms  that  increased  disin- 
fection resistance  included:  the  age  of  the  biofilm, 
bacterial  encapsulation  and  previous  growth  condi- 
tions (e.g.  growth  medium,  and  growth  tempera- 
ture). These  factors  increased  chlorine  resistance 
from  two  to  tenfold.  The  choice  of  disinfectant 
residual  was  shown  to  influence  the  type  of  resist- 
ance  mechanism   observed.    Disinfection   by   free 


chlorine  was  affected  by  surfaces,  age  of  the  bio- 
film, encapsulation  and  nutrient  effects.  Disinfec- 
tion by  monochloramine,  however,  was  only  af- 
fected by  surfaces.  Importantly,  the  research 
showed  that  these  resistance  mechanisms  were 
multiplicative  (e.g.  the  resistance  provided  by  one 
mechanism  could  be  multiplied  by  the  resistance 
provided  by  a  second).  These  results  provide  im- 
portant insights  to  understand  the  survival  of  bac- 
teria in  chlorinated  drinking  water  supplies.  (Au- 
thor's abstract) 
W89- 11089 


KINETICS  OF  METHANE-OXIDIZING  BIO- 
FILMS  FOR  DEGRADATION  OF  TOXIC  OR- 
GANICS. 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 11092 


INSTRUMENTAL  DETECTION  OF  COLI- 
FORM BACTERIA  FOR  INDUSTRIAL  CON- 
TROL OF  DRINKING  WATER  QUALITY. 

Societe  Generale  pour  l'Agriculture,  Rueil-Mal- 
maison  (France). 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 11095 


MICROBIAL  POPULATION  DISTRIBUTIONS 
AND  BENZOATE  MINERALIZATION  KINET- 
ICS IN  A  MUNICIPAL  SLOW  SAND  FILTER. 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

T.  T.  Eighmy,  M.  R.  Collins,  S.  K.  Spanos,  and  J. 

Fenstermacher. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  1 1/12,  p  293-299,  1988.  4  fig,  1  tab,  38  ref. 

American    Water    Works    Research    Foundation 

Contract  208-86. 

Descriptors:  'Benzoates,  'Municipal  water, 
•Water  treatment,  'Biodegradation,  'Microbial 
degradation,  'Sand  filters,  'Mineralization, 
Growth  kinetics,  Microenvironment,  Heavy 
metals,  Substrates,  Iron,  Kinetics,  Microorganisms, 
Manganese,  Distribution  pattern. 

The  microbial  populations  within  the  media  of  a 
slow  sand  filter  were  evaluated  with  regard  to 
distribution  and  activity.  Cores  from  the  filter  were 
used  to  quantify  and  depth  acriflavine  direct  cell 
counts  (AFDC)  using  epifluorescence  microscopy, 
nutritionally  specific  heterotrophs  (R2A),  aquatic 
organic  matter  (AOM)  utilizers,  benzoate  utilizers, 
catechol  utilizers,  heterotrophic  iron  precipitators, 
and  manganese  oxidizers  using  various  spread  plate 
techniques.   Extractable   Fe  and   Mn,   as   well   as 
Folin-reactive    material    (FRM)    were    quantified 
with  depth.  The  ability  of  schmutzdecke  ('mud- 
blanket')  populations  to  mineralize  (U-14C)  benzo- 
ate was  also  examined.  AFDC  counts  revealed  that 
the  schmutzdecke  contained  the  highest  counts  (10 
to  the  9th  and  10  to  the  10th  power/g  dry  wt)  with 
counts  declining  by  one  to  two  orders  of  magni- 
tude with  depth  in  the  filter  media.  All  nutritional- 
ly  specific   plate  counts  exhibited   similar  trends 
with  depth;  R2A  plate  counts  were  generally  less 
than  1%  of  the  AFCD.  AOM,  benzoate,  and  cate- 
chol utilizers  were  more  prevalent  in  the  schmutz- 
decke (as  a  percentage  of  the  AFDC)  than  with 
depth  in  the  cores.  Small,  opaque-white  colonies 
were  observed  on  the  AOM  benzoate,  and  cate- 
chol media,  suggesting  the  same  bacterium  (small 
flagellated  rod)  was  responsible  for  growth  on  the 
three  media.  FRM  correlated  well  with  the  AFDC 
with  depth;  the  data  suggests  that  the  Folin  reagent 
complexed  with  bacterial  aromatic  amino  acids  and 
was  thus  a  good  measure  of  microbial  biomass. 
Extractable  Fe  and  Mn  correlated  with  AFDC, 
FRM,  and  with  heterotrophic  Fe  precipitator  and 
Mn  oxidizer  plate  counts.  All  schmutzdecke  sam- 
ples were  able  to  rapidly  mineralize  benzoate  in  the 
1.0  to   1000  ng/ml  range.  The  data  suggest  that 
while    non-purgeable    dissolved    organic    carbon 
(NPDOC)  removals  are  low,  the  microbial  popula- 
tions present  in  the  filter  are  capable  of  promoting 
bioadsorption  and  biodegradation  of  certain  frac- 
tions of  the  AOM  in  the  raw  water  during  winter 
operation.  (Author's  abstract) 


W89-11110 


INACTIVATION  OF  HEPATITIS  A  VIRUS 
AND  MODEL  VIRUSES  IN  WATER  BY  FREE 
CHLORINE  AND  MONOCHLORAMINE. 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.  of 

Environmental  Sciences  and  Engineering. 

For  primary   bibliographic  entry   see   Field   5D 

W89-11122 


F-SPECIFIC  RNA-BACTERIOPHAGES  AS 
MODEL  VIRUSES  IN  WATER  HYGIENE:  EC- 
OLOGICAL ASPECTS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-11124 


EVALUATION  OF  HEALTH  RISK  ASSOCIAT- 
ED WITH  DRINKING  WATER  QUALITY  IN 
AGRICULTURAL  COMMUNITIES. 

Hebrew    Univ.    of  Jerusalem    (Israel).    Graduate 

School  of  Applie  Science  and  Technology. 

B.  Fattal,  N.  Guttman-Bass,  T.  Agursky,  and  H.  I. 

Shuval. 

Water  Science  and  Technology  WSTED4,  Vol 

20,   No.    11/12,   p  409-415,    1988.   6  tab,    10  ref. 

Descriptors:  'Risk  assessment,  'Epidemiology, 
•Water  quality,  *Drinking  water,  'Public  health, 
•Population  exposure,  *Farms,  Enteroviruses, 
Pathogens,  Water  analysis,  Sampling,  Coliforms, 
Morbidity,  Israel,  Human  diseases. 

The  association  of  enteric  disease  morbidity,  enter- 
ic outbreaks  and  prevalence  of  antibodies  for  enter- 
oviruses, with  the  level  of  conventional  microbial 
drinking-water  indicators,  was  tested  for  drinking 
water  in  agricultural  communities  in  Israel.  The 
study  was  based  on  a  prospective  seroepidemiolo- 
gical  study  of  disease  transmission  associated  with 
land  application  of  wastewater  in  these  communi- 
ties conducted  from  March  1981  to  February  1982. 
Population,  morbidity,  serologic  and  enteric  data 
was  culled  from  surveys  and  patient  files.  A  total 
of  300  drinking  water  samples  were  drawn  and 
assayed  with  membrane  filtration.  Results  of  the 
data  analysis  indicate  that  there  was  no  association 
between  drinking  water  quality  (total  or  fecal  coli- 
forms) and  enteric  morbidity,  despite  the  fact  that 
in  the  low  quality  drinking  water  category,  there 
was  a  high  percentage  of  months  (mean  of  85 
percent,  ranging  from  67-100  percent),  in  which 
fecal  coliform  counts  were  above  standard  level. 
Possible  explanations  for  this  lack  of  association 
include  the  fact  that  enteric  disease  is  highly  en- 
demic in  the  agricultural  centers  (kibbutzim)  due  to 
such  factors  as  common  dining  facilities  for  the 
whole  community  and  common  infant  and  child 
care  facilities;  these  leads  to  possible  concurrent 
multiple  routes  of  infection.  Also,  current  microbi- 
al   water   quality   standards   provide   a   sufficient 
margin  of  safety  so  that  the  generally  small  devi- 
ations between  the  high  and  low  quality  water 
supplies  were  not  sufficient   to  result   in  excess 
enteric  disease.  (Friedmann-PTT) 
W89-11125 


RAPID  NITROCELLULOSE  ENZYME  IM- 
MUNOSORBENT ASSAY  TECHNIQUE  (NC- 
EIA)  FOR  MONITORING  VIRUSES  IN  THE 
ENVIRONMENT, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-11127 


APPLYING  BACTERIOLOGICAL  PARAM- 
ETERS FOR  EVALUATING  UNDERGROUND 
WATER  QUALITY. 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-11128 
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AFTERGROWTHS  IN  DRINKING  WATER 
SYSTEMS:  AN  AUSTRALIAN  PERSPECTIVE. 

New  South  Wales  Univ.,  Kensington  (Australia). 
Dept.  of  Microbiology. 

K  Power,  B.  Cooper,  H.  Watts,  and  L.  A.  Nagy. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  437-439,  1988.  1  fig,  2  ref. 

Descriptors:  'Water  conveyance,  *Drinking  water, 
•Australia,  Coliforms,  Water  analysis,  Microorga- 
nisms, Bacteria,  Potable  water,  Urban  areas,  Moni- 
toring. 

Aftergrowths  in  drinking  water  distribution  sys- 
tems were  investigated  in  Sydney,  Australia.  The 
microbiological  monitoring  results,  collected  over 
a  2-yr  period,  were  used  to  provide  information  on 
interactions  between  various  parameters.  Results 
indicated  that  microorganisms  and  total  coliforms 
were  usually  absent  in  waters  with  total  chlorine 
levels  over  0.2  mg/L.  Results  also  indicated  inhibi- 
tion between  plate  count  organisms  (at  20  and  35 
C)  and  total  coliforms,  particularly  once  plate 
count  levels  exceeded  100  CFU/ml.  In  terms  of 
aftergrowths,  the  Sydney  system  appeared  to  be 
similar  to  other  water  distribution  systems  in  large 
urban  areas  with  a  moderate  to  warm  climate. 
(Author's  abstract) 
W89-11131 

NITRIFYING  BACTERIA  IN  A  CHLORAMIN- 
ATED  DRINKING  WATER  SYSTEM. 

Southern  California  Metropolitan  Water  District, 

La  Verne.  Water  Quality  Branch. 

N  R  Ike,  R.  L.  Wolfe,  and  E.  G.  Means. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  441-444,  1988.  1  fig,  1  tab,  2  ref. 

Descriptors:  'Nitrogen  fixing  bacteria,  'Chlora- 
mines,  'Bacterial  analysis,  'Water  conveyance, 
'Drinking  water,  'Pollutant  identification,  Water 
analysis,  Nitrification,  Water  pollution,  Microen- 
vironment,  Bacteria,  Seasonal  variation,  Tempera- 
ture effects,  Microorganisms,  Water  quality,  Pota- 
ble water,  Reservoirs. 

As  a  result  of  a  nitrification  episode  in  the  Orange 
County  Reservoir,  a  covered,  finished-water  reser- 
voir, the  Metropolitan  Water  District  of  Southern 
California  monitored  the  occurrence  of  ammonia- 
oxidizing  bacteria  (AOB)  and  studied  the  ecology 
of  these  bacteria  in  this  reservoir.  Results  showed 
that  AOB  ranged  from  <  0.18  most  probable 
number  (MPN)/ml  in  the  winter  months  to  500 
MPN/ml  during  a  nitrification  episode  in  the 
summer.  Significant  relationships  were  observed 
between  the  numbers  of  AOB  and  temperature, 
heterotrophic  plate  count  and  nitrite.  Additional 
analysis  within  the  reservoir  indicated  that  high 
numbers  of  AOB  predominated  in  the  bottom  sedi- 
ment, which  may  provide  a  protective  environ- 
ment for  their  survival  and  growth.  (Author's  ab- 
stract) 
W89-11132 


Linear  regression  and  analysis  of  variance  were 
used  to  evaluate  the  significance  of  temperature  on 
virus  survival.  Data  were  also  analyzed  to  obtain  a 
general  line  of  best  fit  for  virus  inactivation  at 
various  temperatures.  Temperature  was  found  to 
be  a  significant  factor  in  virus  inactivation.  How- 
ever, significance  of  the  effect  of  temperature 
varied  with  virus  type  and  water  source.  Approxi- 
mately 3  to  99  percent  of  variation  in  virus  inacti- 
vation rates  can  be  explained  by  temperature.  The 
slowest  inactivation  rate  obtained  was  for  coli- 
phage  in  groundwater.  Inactivation  rates  for  virus 
in  tap  water  were  among  the  highest  and  the 
overall  mean  inactivation  rate  for  all  virus  data 
was  slightly  greater  than  0.5  log/day.  Future  com- 
parisons of  the  effect  of  temperature  as  well  as 
other  environmental  factors  on  virus  survival  may 
require  the  development  of  standard  methods  for 
virus  inactivation  studies.  (Author's  abstract) 
W89-11139 


EVALUATION  OF  THE  NH4-N  AND  DOC  RE- 
MOVAL EFFICIENCY  BY  SUBMERGED  BIO- 
FILM  PROCESS  IN  TAP  WATER  SUPPLY 
PRETREATMENT  SYSTEM. 

Tohoku  Univ.,  Sendai  (Japan).  Dept.  of  Civil  En- 
gineering. 

M.  Takasaki,  M.  Harada,  and  A.  Sato. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  11/12,  p  517-519,  1988.  5  fig. 

Descriptors:  'Water  treatment,  'Ammonia,  *Pre- 
treatment  of  water,  'Potable  water,  'Disinfection, 
Water  quality  control,  Raw  water,  Water  supply, 
Water  quality,  Water  treatment,  Chlorination,  Bio- 
films,  Oxidation,  Organic  carbon,  Dissolved  solids. 

Ammonia  (NH4)  is  the  most  significant  pollutant 
of  water  supply  sources  because  it  hinders  the 
disinfection  and  oxidation  effects  of  chlorine  used 
for  purification.  It  is  essential  to  reduce  the  chlo- 
rine dosage  required  for  purification,  which  re- 
quires elimination  of  NH4  in  raw  water.  A  signifi- 
cant condition  for  the  submerged  biofilm  process 
of  tap  water  compared  to  sewage  treatment  is  the 
raw  water  quality.  There  are  some  factors  other 
than  NH4  oxidation  rate  that  determine  the  process 
performance.  Thus,  a  study  was  conducted  to  esti- 
mate the  performance  of  a  submerged  biofilm  ob- 
served in  lakes  and  marshes  processing  polluted 
raw  water.  Two  reactors,  composed  of  transparent 
vinyl  chloride  and  filled  with  filter  medium  called 
'honeycomb  tube,'  treated  raw  water  for  the  study. 
Biofilm  process  performance  was  estimated  in  ad- 
vance. Results  showed  that  under  adverse  circum- 
stances of  low  temperature  (5  to  11  C)  from  winter 
to  spring,  the  biofilm  NH4  removal  ratio  was  indi- 
cated as  60-80  percent.  However,  during  this 
period,  processed  water  was  observed  to  contain  a 
little  more  NH4  than  raw  water,  when  the  NH4 
concentration  in  raw  water  is  0.1  mg/1  or  less. 
Compared  to  NH4,  the  removal  ratio  of  total  or- 
ganic carbon  was  low,  zero  for  dissolved  organic 
carbon  (DOC).  (Friedmann-PTT) 
W89-11151 


COMPARISON  OF  VIRUS  SURVIVAL  IN 
FRESHWATER  SOURCES. 

Arizona  Univ.,  Tucson.  Dept.  of  Nutrition  and 

Food  Science. 

S.  M.  Kutz,  and  C.  P.  Gerba. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  467-471,  1988.  1  fig,  2  tab,  13  ref. 

Descriptors:  'Water  treatment,  'Fate  of  pollutants, 
'Path  of  pollutants,  'Enteroviruses,  'Pathogens, 
•Water  pollution  sources,  'Temperature  effects, 
Viruses,  Public  health,  Human  diseases,  Statistical 
analysis,  Potable  water,  Survival,  Comparison 
studies. 

Enteric  viruses  are  a  potential  cause  of  human 
gastroenteritis.  Their  ability  to  cause  waterborne 
disease  may  be  attributed  to  their  low  infectious 
dose  and  survival  for  prolonged  periods  of  time  in 
aquatic  environments.  Virus  survival  studies  have 
shown  temperature  to  be  a  major  factor  in  determi- 
nation of  inactivation  rates.  Literature  on  virus 
inactivation  rates  at  various  temperatures  was  com- 
piled for  freshwater  sources  including  ground,  tap, 
river,  and  impounded  water.  Data  were  grouped 
according  to  either  virus  type  or  water  source. 


BACTERIAL  GROWTH  IN  WATER  DISTRIBU- 
TION SYSTEMS.  . 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

E.  van  der  Wende,  W.  G.  Characklis,  and  J. 

Grochowski. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p,  1988.  2  fig. 

Descriptors:  'Bacteria,  'Path  of  pollutants,  'Water 
conveyance,  'Drinking  water,  'Growth  rates, 
Water  supply,  Substrates,  Plankton,  Mathematical 
studies,  Sampling,  Microorganisms,  Potable  water. 

A  study  was  conducted  to  quantify  the  contribu- 
tion of  detached  biofilm  cells  and  to  the  replication 
of  planktonic  cells  to  the  total  planktonic  cell 
concentration  in  drinking  water,  to  determine  if 
biofilm  growth  is  significant  to  regrowth,  and  to 
determine  the  effect  of  low  concentrations  of  chlo- 
rine on  biofilm  accumulation  and  bacteriological 
water  quality.  The  experiment  was  conducted 
using  a  newly  developed  RotoTorque  System  con- 
sisting of  four  reactors  in  series.  The  four  reactors 
serve  as  'windows'  for  the  collection  of  water  and 


biofilm  samples.  For  the  chlorine  tests,  chlorine 
was  added  to  the  influent  in  a  mixed  feed  tank 
prior  to  the  reactor.  Biofilm  samples  were  collect- 
ed by  means  of  a  vacuum  technique.  A  mathemati- 
cal expression  was  used  to  determine  biofilm  and 
planktonic  growth  rates.  Results  showed  that  most 
microbial  growth  occurred  in  the  first  reactor  and 
specific  growth  rate  of  the  biofilm  cells  was  calcu- 
lated at  0.06/day  for  a  turnover  time  of  about  17 
days.  The  specific  growth  rate  of  the  planktonic 
cells  in  this  reactor  was  -2.9/day.  The  numbers  of 
suspended  cells  increased  in  proportion  to  biofilm 
cell  numbers  while  they  reached  approximately  the 
same  levels  as  in  the  chlorine-free  system.  (Fried- 
mann-PTT) 
W89-11152 


EDUCATING  THE   RURAL   PUBLIC   ABOUT 
SAFE  DRINKING  WATER. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

K.  Mancl,  W.  Sharpe,  and  J.  Makuch. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

1,  p  155-158,  February  1989.  1  tab,  4  ref. 

Descriptors:    'Drinking    water,    'Water    quality, 
'Rural  areas,  'Education,  Surveys. 

From  1984-87,  the  Penn  State  Cooperative  Exten- 
sion Service  conducted  40  safe  water  clinics  for 
more  than  3000  rural  homeowners.  The  clinics 
were  developed  to  provide  homeowners  and  farm- 
ers with  information  on  managing  their  private 
water  supplies.  Four  of  the  clinics  were  evaluated 
using  a  mail  survey.  By  using  a  four  part  mailing, 
response  rates  of  63-77%  were  achieved.  Based  on 
the  evaluation  results  of  the  four  clinics,  1 1  of  the 
14  objectives  dealing  with  information  value, 
knowledge  gained,  and  actions  taken  were  met. 
(Author's  abstract) 
W89-11171 

MANGANESE  OXIDATION  RELATED  TO 
THE  RELEASES  FROM  RESERVOIRS. 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11175 

VIRUS  REMOVAL  BY  DRINKING  WATER 
TREATMENT  PROCESSES. 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

P.  Payment,  and  R.  Armon. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  19,  No.  1,  p  ,  1989.  6  tab,  85  ref. 

Descriptors:  'Limnology,  'Water  treatment, 
'Wastewater  treatment,  'Drinking  water,  'Litera- 
ture review,  'Viruses,  'Disinfection,  Ozonation, 
Chlorination,  Filtration,  Epidemiology,  Policy 
making,  Water  quality  standards. 

The  occurrence,  detection,  and  elimination  of  vi- 
ruses in  drinking  water  are  reviewed.  While  vi- 
ruses are  excreted  in  large  numbers  in  the  feces  of 
infected  individuals,  the  low  incidence  of  infection 
in  a  population  and  the  dilution  factor  after  their 
release  in  the  water  accounts  for  low  numbers  in 
contaminated  surface  waters.  When  these  waters 
are  abstracted  for  the  preparation  of  drinking 
water,  the  level  of  viral  contamination  will  be 
decreased  dramatically  by  water  treatment.  To 
detect  such  low  viral  densities  in  water,  methods 
have  been  developed  to  concentrate  viruses  from 
large  volumes  of  water,  volumes  as  large  as  several 
thousand  liters  of  drinking  water.  These  methods 
permit  the  precise  study  of  virus  elimination  and 
distribution  under  actual  plant  operation.  This 
review  addresses  data  reported  in  the  literature 
since  1980  and  from  groups  that  have  used  meth- 
ods significantly  precise  to  permit  meaningful  as- 
sessment of  the  data  reported.  However,  we  still 
know  very  little  of  the  survival  of  viruses  during 
treatment  processes  in  the  field.  Our  methods, 
while  much  more  refined  than  they  were,  are  still 
limited  to  the  detection  of  a  limited  number  of 
viruses.  As  we  will  more  frequently  use  the  recent- 
ly developed  methods  such  as  immunoperoxidase 
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and  gene  probes  for  the  detection  of  the  non- 
cytopathogenic  and  non-culturable  viruses,  we  will 
certainly  gather  new  insight  on  virus  removal 
during  drinking  water  and  wastewater  treatment. 
The  current  studies  are  focusing  on  the  health 
effects  of  a  small  number  of  microorganisms  and 
should  enable  a  better  appreciation  of  the  health 
effects,  if  any,  of  the  presence  of  viruses,  as  well  as 
the  opportunistic  bacteria  in  drinking  water.  These 
studies,  if  linked  to  the  evaluation  of  current  and 
new  indicators  of  water  quality,  should  generate 
enough  information  to  enable  the  policy  makers  to 
elaborate  meaningful  standards  of  water  quality 
(Sand-PTT) 
W89-11198 


COST-EFFECTIVENESS   OF   SOLAR    WATER 
PRODUCTION. 

Kuwait  Inst,  for  Scientific  Research,  Safat. 
For  primary  bibliographic  entry  see  Field  3A. 
W89- 11203 


ENERGY  CONSERVATION  AT  GNFC. 

Gujarat    Narmada    Valley    Fertilizers    Co.    Ltd., 

Broach  (India). 

V.  K.  Karia,  and  R.  K.  Khamker. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  10,  p  75-82,  1988.  3  fig,  1  tab. 

Descriptors:  'Energy,  'Conservation,  'Fertilizers, 
•Ammonia,  'Water  treatment,  Agricultural  chemi- 
cals, India,  Ureas,  Boiler  water,  Cooling  towers, 
Demineralization,  Sodium  hydroxide,  Steam,  Com- 
pressed air,  Condensates. 

The  conservation  and  recovery  of  energy  have 
been  given  a  very  high  priority  at  the  Gujarat 
Narmada  Valley  Fertilizers  Company  Limited 
(GNFC),  which  owns  the  world's  largest  single 
stream  ammonia  and  urea  plants.  Even  smaller 
plants  of  the  GNFC  complex,  such  as  the  utilities 
section,  are  included  in  the  energy  conservation 
program.  After  commissioning  of  the  plants,  a  sys- 
tematic study  was  made  to  identify  those  areas 
where  the  energy  input  could  be  reduced.  A 
number  of  steps  were  taken,  such  as  trimming 
pump  impellers,  synchronizing  timings  of  the  oper- 
ation of  extra  machinery  with  load  needs,  improv- 
ing the  quality  of  chemicals  and  the  boiler  feed- 
water,  reducing  losses  of  compressed  air,  etc.  As  a 
result,  the  costs  of  energy  inputs  were  reduced  by 
nearly  25%  in  the  utility  plant,  and  15%  in  the 
ammonia  plant.  (Author's  abstract) 
W89- 11226 


QUANTITATION  OF  INTERFERENCES 
UNDER  EQUILIBRIUM  CONDITIONS  WITH 
APPLICATION  TO  FREE  CHLORINE  ANALY- 
SIS IN  THE  PRESENCE  OF  ORGANIC 
CHLORAMINES. 

North  Carolina  Univ.,  Chapel  Hill.  School  of 
Public  Health. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-11301 


EFFECT  OF  WATER  TREATMENT  ON  THE 
LEVELS  OF  CHLORINATED  ORGANICS  AT 
DIFFERENT  WATER  STATIONS  IN  THE  VI- 
CINITY OF  ALEXANDRIA,  EGYPT. 

Alexandria  Univ.  (Egypt).  Lab.  of  Environmental 

Chemistry  and  Toxicology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11360 


BUYING  TOMORROW'S  WATER. 

For  primary  bibliographic  entry  see  Field  6C. 
W89-11458 


MEMBRANES  IN  WATER  TREATMENT. 

Montgomery   (James   M.)   Consulting   Engineers, 
Inc.,  Pasadena,  CA.  Montgomery  Labs. 
J.  G.  Jacangelo,  N.  L.  Patania,  and  R.  R.  Trussell. 
Civil  Engineering  CEWRA9,  Vol.  59,  No.  5  o  68- 
71,  May  1989. 

Descriptors:  'Water  treatment,  'Membrane  filters, 
•Membrane  processes,  'Reverse  osmosis,  Econom- 


ic   aspects,    Nanofiltration,    Electrodialysis,    Eco- 
nomic aspects,  Potable  water. 

Membrane  technology  is  a  promising  alternative  to 
conventional  water  treatment  for  removing  turbid- 
ity, bacteria  and  other  microorganisms,  and  the 
organic  compounds  responsible  for  color  and  triha- 
lomethane  formation.  Currently,  reverse  osmosis, 
nanofiltration  and  electrodialysis  are  the  membrane 
processes  with  the  most  applicability  for  potable 
water  treatment.  The  most  important  operating 
parameters  in  membrane  processes  are  flux,  operat- 
ing pressure,  recovery,  and  product  water  quality. 
Specific  membrane  water  treatment  applications 
depend  on  the  water  source  quality.  In  the  U.S., 
membrane  systems  totaling  approximately  50  mgd 
of  water  treatment  capacity  have  been  installed 
over  the  past  two  decades.  Membranes  offer  the 
advantage  of  limiting  the  amount  of  chemicals 
needed  for  water  purification,  producing  a  water 
of  superior  quality,  limiting  plant  size,  reducing 
operation  and  maintenance  costs,  and  reducing 
costs  associated  with  sludge  dewatering,  handling 
and  disposal.  The  relative  costs  associated  with 
membrane  technology  have  traditionally  slowed  its 
use.  Before  this  technology  can  be  used  widely, 
further  advances  need  to  be  made  in  membrane 
performance.  (White-Reimer-PTT) 
W89- 11460 


HOME      SHOWER-BATH      PSEUDOMONAS 
FOLLICULITIS. 

Rogoff-Wellcome  Medical  Research  Inst.,  Petach 
Tikva  (Israel).  Dept.  of  Internal  Medicine. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-11462 


RESINS  FOR  HIGHPURITY  WATER  PRO- 
DUCTION. 

Central  Electricity  Generating  Board,  Ratcliffe- 
on-Soar  (England).  Operational  Engineering  Div 
M.  Ball,  and  R.  R.  Harries. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDH,  Vol.  45,  No.  2,  p  97-107,  1989  2 
fig,  4  tab,  8  ref. 

Descriptors:  'Water  treatment,  'Feedwater  treat- 
ment, 'Boiler  water,  'Resins,  'Ion  exchange,  Ex- 
change capacity,  Cation  exchange,  Anion  ex- 
change, Sulfates,  Organic  matter,  Mass  transfer. 

In  plants  for  the  production  of  feedwater  for  high- 
pressure  boilers,  it  is  important  to  specify  appropri- 
ate parameters  for  the  ion  exchange  resins  used. 
The  parameters  proposed  for  all  make-up  plant 
resins  are  total  exchange  capacity,  bead  integrity 
and  physical  strength  (resistance  to  osmotic  shock 
and  attrition),  supplemented  by  maximum,  mini- 
mum and  harmonic  mean  bead  sizes  appropriate 
for  use  in  cation  exchange,  anion  exchange  and 
mixed  bed  units.  For  condensate  purification  plant 
resins,  total  exchange  capacity,  bead  integrity, 
physical  strength  and  bead  size  are  again  specified, 
with  tighter  limits  for  resistance  to  osmotic  shock 
and  attrition,  to  reduce  the  risk  of  physical  break- 
down in  service.  Bead  densities  should  be  included 
and  closer  bead  size  distributions  to  ensure  good 
overall  kinetics  for  cation  and  anion  exchange, 
while  maintaining  hood  separation  on  backwash- 
ing.  A  minimum  mass  transfer  coefficient  is  also 
required  to  ensure  adequate  anion  exchange  kinet- 
ics for  sulfate  at  the  typical  condensate  purification 
plant  linear  flow  rate  of  100  m/h.  Consideration 
should  be  given  to  specifying  the  maximum  organ- 
ic matter  that  may  be  released  by  new  resins  in 
contact  with  water  in  an  endeavor  to  limit  the 
amount  of  deleterious  chemical  compounds  pro- 
duced in  manufacturing  that  can  be  released  into 
the  treated  water.  (Author's  abstract) 
W89- 11466 


OZONE  DISINFECTION  IN  DRINKING 
WATER. 

Compagnie   Generale   des   Eaux,    Paris   (France). 
Centre  de  Recherche. 
M.  M.  Bourbigot. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  103,  No.  1,  p  1-11,  March 
1989.  1  fig,  5  tab,  15  ref. 


Descriptors:  'Drinking  water,  'Ozonation,  Disin- 
fection, Pathogenic  bacteria,  Viruses,  Microorga- 
nisms, Acanthamoebae,  Temperature,  Protozoa. 

Ozone  has  been  used  to  disinfect  the  drinking 
water  of  Nice  for  82  years  and  throughout  the 
world,  15  million  cubic  meters  of  water  are  ozonat- 
ed  every  day.  The  principle  of  'true  ozonation', 
established  by  Coin  and  Gomella  in  1964,  is  applied 
at  major  water  treatment  facilities  for  virus  inacti- 
vation  and  is  also  efficient  for  inactivation  of  most 
amoebae  and  giardia  cysts  (ensuring  a  safety 
margin  in  most  cases).  This  'true  ozonation'  is 
obtained  when  the  water  is  ozonated  at  a  level  of 
0.4  mg/L,  maintained  for  a  period  of  4  minutes 
(charge  transfer  value  =  1.6  mg/L/mn).  Only  the 
fairly  resistant  microorganisms  such  as  Acantha- 
moebae strains  require  the  use  of  higher  CT. 
(charge  transfer)  values.  The  temperature  has  an 
effect  on  disinfection.  The  inactivation  rate  de- 
creases with  a  decrease  in  temperature  and  in  cold 
conditions  the  CT.  value  should  be  increased.  For 
inactivation  of  protozoan  cysts,  ozone  is  far  more 
efficient  than  chlorine,  chloramine  or  chlorine  di- 
oxide. (Author's  abstract) 
W89- 11476 


GENETIC  TYPING   IN   A   CLUSTER   OF  LE- 
GIONELLA PNEUMOPHILA  INFECTIONS. 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Medical 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 11503 


IODINE  SENSITIVITY  OF  BACTERIA  ISO- 
LATED FROM  IODINATED  WATER  SYS- 
TEMS. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

B.  H.  Pyle,  and  G  A.  McFeters. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol 
35,  No.  4,  p  520-523,  April  1989.  1  fig,  1  tab,  22  ref 
NASA  Contract  NAS  9-17346. 

Descriptors:  'Iodine,  'Disinfection,  'Bacteria, 
'Water  treatment,  Anion  exchange,  Culturing 
techniques,  Pseudomonas,  Growth,  Phosphates. 

Fourteen  bacterial  isolates,  predominantly  Pseudo- 
monas sp.,  from  two  water  systems  disinfected  by 
iodinated  anion-exchange  resins,  were  studied  and 
compared  with  an  isolate  of  Pseudomonas  aerugin- 
osa from  a  povidone-iodine  solution  and  four  other 
isolates.  Pseudomonas  cepacia  and  P.  aeruginosa 
grown  in  brain  heart  infusion  were  3  to  5  logs  less 
sensitive  to  1  mg/L  12  (pH  7.2,  1  min)  when 
compared  with  cultures  grown  in  phosphate 
buffer.  Another  P.  cepacia  isolate  was  the  least 
sensitive  culture  when  grown  in  brain  heart  infu- 
sion (1  log  decrease)  but  was  more  sensitive  after 
cultivation  in  phosphate  buffer  (5  logs).  Isolates 
from  an  iodinated  potable  water  system,  including 
P.  cepacia,  Staphylococcus  wameri,  and  a  Bacillus 
sp.,  were  all  less  sensitive  to  iodine  than  a  'resist- 
ant' P.  aeruginosa  and  three  other  isolates  when 
grown  in  brain  heart  infusion.  A  clinical  isolate  of 
P.  aeruginosa  exhibited  intermediate  sensitivity. 
The  sensitivity  of  bacteria  to  iodine  is  thus  highly 
variable,  depending  on  the  organism  as  well  as  the 
growth  conditions.  (Author's  abstract) 
W89- 11507 


SURVIVAL  OF  CHLORINE-INJURED  ENTER- 
OTOXIGENIC ESCHERICHIA  COLI  IN  AN  IN 
VITRO  WATER  SYSTEM. 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

S.  M.  Walsh,  and  G.  K.  Bissonnette. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  5,  p  1298-1300,  May  1989. 

3  fig,  6  ref. 

Descriptors:  'Human  diseases,  'Survival,  'Disin- 
fection, 'Escherichia  coli,  'Chlorination,  'Water 
treatment,  Phosphates,  Drinking  water,  Microbio- 
logical studies,  Bioindicators. 

Survival  of  chlorine-injured  and  noninjured  subpo- 
pulations  of  enterotoxigenic  Escherichia  coli  was 


164 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


compared  in  KH2-P04-buffered  water  and  chlo- 
rine-neutralized tap  water.  Injured  cells  were  no 
less  persistent  than  noninjured  cells  and  did  not 
exhibit  limited  survival  as  a  consequence  of  chlo- 
rine injury.  At  high  inoculum  densities,  some  in- 
jured cells  were  able  to  repair,  apparently  owing  to 
the  accumulation  of  materials  arising  from  the 
chlorination  procedure.  Results  show  that  repair  is 
possible  in  low-nutrient,  aquatic  environments 
which  support  minimal  allochthonous  growth. 
These  findings  raise  new  questions  concerning  the 
role  of  nutrients  in  initiation  of  the  repair  process 
and  the  health  risks  associated  with  chlorine-in- 
jured pathogens  in  aquatic  environments.  In  addi- 
tion, it  may  be  of  some  significance  that  multiplica- 
tion of  enteropathogens  can  occur  when  supported 
by  materials  released  from  damaged  cells  after  the 
chlorination  procedure.  These  experiments  further 
demonstrate  that  injured  cells  can  persist  as  such  in 
the  environment  and  exhibit  survival  characteris- 
tics similar  to  noninjured  cells.  In  view  of  these 
findings  and  the  potential  for  in  vivo  repair,  the  use 
of  extraordinary  methodologies  directed  towards 
recovery  of  injured  indicator  organisms  from 
chlorinated  environments  appears  to  be  justified. 
(Author's  abstract) 
W89-11513 


KANSAS  CITY  UPGRADES  WATER  PLANT. 

Kansas  City  Water  Pollution  Control  Dept.,  MO. 
F.  Pogge,  F.  Shorney,  and  B.  Zion. 
Water  Engineering  and  Management  WENMD2, 
Vol.  136,  No.  5,  p  30-32,  May  1989.  2  fig. 

Descriptors:  'Water  treatment  facilities,  *Kansas 
City,  Maintenance,  Costs,  Economic  aspects,  Ren- 
ovation, Pumping  plants,  Water  conveyance. 

As  part  of  their  commitment  to  keep  facilities  in 
reliable  service,  the  city  has  spent  over  $8  million 
in  the  last  five  years  to  upgrade.  Recently,  a  $110 
million  revenue  bond  package  for  water  system 
improvements  was  passed  which  includes  $22  mil- 
lion for  rehabilitation  work  at  the  water  plant. 
Two  buried,  reinforced  concrete  vaults,  enclosing 
30-,  48-,  and  60-inch  diameter  header  piping  and 
isolation  valves  for  the  plant  pump  station,  are 
being  renovated.  Improving  access  during  renova- 
tion improvements  is  a  secondary  objective  of  the 
vault  rehabilitation.  Because  of  the  importance  of 
the  two  vaults,  rehabilitation  for  long-term  use  is 
being  pursued  as  a  general  objective  instead  of 
making  only  minimum  repairs  as  necessary.  In 
another  recent  project,  the  city  installed  a  natural- 
gas  engine-driven  vertical  turbine  pump  in  the 
plant  pump  station  to  serve  the  north  Kansas  City 
system.  With  the  completion  of  improvements,  the 
city  envisions  continued  use  of  the  existing  water- 
treatment  plant  well  into  the  21st  century.  (White- 
Reimer-PTT) 
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WATER  PLANT  OPTIMIZES  COAGULANT 
DOSAGES. 

Texas  Univ.  at  El  Paso.  Dept.  of  Civil  Engineer- 
ing. 

A.  J.  Tarquin,  D.  Tsimis,  and  D.  Rittman. 
Water  Engineering  and  Management  WENMD2, 
Vol.  136,  No.  5,  p  43-47,  May  1989.  2  fig,  1  tab. 

Descriptors:  'Water  treatment,  'Chemical  coagu- 
lation, 'Texas,  Economic  aspects,  Operating  costs, 
Cost  analysis,  Regression  analysis,  Optimization, 
Turbidity,  Backwash. 

The  results  of  this  study  were  used  to  determine 
the  coagulant  dosage  producing  the  lowest  total 
cost  when  the  coagulation,  sedimentation  and  fil- 
tration processes  were  considered  together  for  the 
Robertson  Water  treatment  Plant- 1  in  El  Paso, 
Texas.  Plant  operating  data  and  laboratory  jar  tests 
were  used  to  determine  the  relationship  between 
settled  water  turbidity  and  chemical  dosage.  The 
total  cost  of  treatment  as  a  function  of  coagulant 
dosage  was  obtained  by  addition  of  the  backwash 
water  and  coagulant  costs.  Using  linear  and  poly- 
nomial regression  analysis  equations  were  derived 
for  determining  the  relationship  between  coagulant 
dosage,  settled  water  turbidity,  and  backwash 
water  rates.  At  the  time  this  research  was  conduct- 
ed, the  average  coagulant  dosage  at  the  plant  stud- 


ied was  12  mg/L.  By  reducing  the  coagulant 
dosage  by  50%,  there  is  a  23%  reduction  in  total 
cost  between  the  two  units.  This  23%  total  cost 
reduction  translates  into  a  $25,620  cost  saving. 
Additional  savings  may  be  possible  if  the  backwash 
rate  could  be  reduced  through  the  use  of  appropri- 
ate polymers  as  coagulation  and/or  filter  aids. 
(White-Reimer-PTT) 
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AIR    STRIPPING    REMOVES    PETROLEUM 
FROM  GROUNDWATER. 

Agway,  Inc.,  Syracuse,  NY. 

For  primary  bibliographic   entry  see  Field   5G. 
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STUDIES  OF  DUAL-MEDIA  FILTRATION  OF 
THE  TIGRIS  RIVER  USED  FOR  DRINKING 
WATER:  MATHEMATICAL  RELATIONSHIPS. 

Mosul    Univ.     (Iraq).     Saddam    Dam    Research 

Centre. 

M.  A.  Al-Layla,  M.  Y.  Al-Ani,  and  S.  M.  Rawi. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24A,  No.  2,  p  99-110,  February 

1989.  1  fig,  6  tab,  10  ref. 

Descriptors:  'Filtration,  'Drinking  water,  'Water 
treatment,  'Iraq,  Sand  filters,  Mathematical  analy- 
sis, Turbidity,  Water  depth,  Head  loss,  Particle 
size,  Tigris  River,  Pilot  plants,  Statistical  analysis. 

The  use  of  dual  media  rapid  sand  filtration  for 
treating  Tigris  River  raw  water  was  considered. 
More  than  forty  test  runs  employing  different  dual 
media  filter  configurations  were  conducted  using  a 
pilot  plant  that  was  designed  to  operate  similarly  to 
the  full  scale  water  treatment  plant.  Statistical  anal- 
yses showed  that  the  effect  of  increasing  sand 
depth  was  about  2.5  times  the  effect  of  increasing 
headloss  development  for  improving  filter  efficien- 
cy. The  effect  of  increased  influent  turbidity  on  the 
degradation  of  the  produced  effluent  was  as  much 
as  2.5  times  the  effect  of  filtration  rate,  1.5  times 
that  of  sand  size,  and  4  times  that  of  increasing 
anthracite  depth.  Several  mathematical  models 
were  evaluated  to  describe  relationships  between 
effluent  turbidity  as  a  dependent  variable  and  proc- 
ess variables.  The  equation  that  best  fitted  the  data 
obtained  was  characterized  by  the  highest  number 
of  replications  and  least  mean  square  error.  (White- 
Reimer-PTT) 
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UPTAKE  OF  MERCURY  FROM  AQUEOUS 
SOLUTION  BY  DUCKWEED:  THE  EFFECTS 
OF  PH,  COPPER  AND  HUMIC  ACID. 

Louisiana  State  Univ.  System,  Baton  Rouge. 

For  primary  bibliographic   entry  see   Field   5D. 
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METAL  CONTAMINATION  OF  DRINKING 
WATER  FROM  CORROSION  OF  DISTRIBU- 
TION PIPES. 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11651 


ESTIMATING  THE  BURDEN  OF  ILLNESS  IN 
AN  ONTARIO  COMMUNITY  WITH  UN- 
TREATED DRINKING  WATER  AND  SEWAGE 
DISPOSAL  PROBLEMS. 

McMaster   Univ.,   Hamilton   (Ontario).   Dept.   of 
Clinical  Epidemiology  and  Biostatistics. 
For  primary  bibliographic  entry  see  Field  5C. 
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STUDY  OF  CONTACTING  SYSTEMS  IN 
WATER  AND  WASTEWATER  DISINFECTION 
BY  OZONE:  I.  MECHANISM  OF  OZONE 
TRANSFER  AND  INACTIVATION  RELATED 
TO  THE  CONTACTING  METHOD  SELEC- 
TION, 

Tsinghua  Univ.,  Beijing  (China).  Dept.  of  Environ- 
mental Engineering. 
For  primary  bibliographic   entry   see  Field   5D. 
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STUDY  OF  CONTACTING  SYSTEMS  IN 
WATER  AND  WASTEWATER  DISINFECTION 
BY  OZONE:  I.  MATHEMATICAL  MODELS  OF 
THE  OZONE  DISINFECTION  PROCESS  WITH 
A  STATIC  MIXER, 

Tsinghua  Univ.,  Beijing  (China).  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
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DETERMINATION  OF  RESIDUAL  OZONE  OR 
CHLORINE  DIOXIDE  IN  WATER  WITH 
ACVK:  AN  UPDATED  VERSION. 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

W.  J.  Masschelein,  G.  Fransolet,  P.  Laforge,  and 

R.  Savoir. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol. 

11,  No.  2,  p  209-215,  1989.  3  fig,  5  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Chemical  analysis,  'Dyes,  'Ozone,  'Chlorine  di- 
oxide, Reagents,  Drinking  water,  Detection  limits. 

The  analytical  control  of  residual  oxidants  is  neces- 
sary to  operate  water  treatment  plants.  A  sufficient 
residual  concentration,  after  a  given  time,  is  used 
as  a  guarantee  of  correct  disinfection.  Also,  the 
residual  concentrations  in  the  drinking  water  are 
important  for  the  protection  of  the  consumer.  It  is 
shown  that  determination  of  residual  ozone  or 
residual  chlorine  dioxide  can  be  carried  out  with 
Acid  Chrome  Violet  K  (ACVK-C.I.  code  no. 
61710,  formerly  6170),  now  available  as  dye  for 
analytical  use  under  the  name  of  Alizarin  Violet 
3R  (Aldrich  22,  783-8;  MW  622.25).  The  discolora- 
tion of  the  dye  in  and  NH3-NH4C1  buffered  solu- 
tion of  pH  8.1  to  8.5  is  specific  both  for  ozone  and 
for  chlorine  dioxide  without  interference  from 
chlorine,  chloramines,  chlorite  or  chlorate  ions  in 
concentrations  possibly  encountered  in  treated 
drinking  water.  The  detection  limit  for  ACVK  was 
found  to  be  0.02  mg/L,  standard  deviation  0.01 
mg/L,  for  both  ozone  and  chlorine  dioxide.  (Au- 
thor's abstract) 
W89- 11689 


AMMONIA,  NITRITE  AND  NITRATE  NITRO- 
GEN REMOVAL  FROM  POLLUTED  SOURCE 
WATER  WITH  OZONATION  AND  BAC  PROC- 
ESSES. 

Harbin  Architectural  and  Civil  Engineering  Inst. 
(China).  Water  Pollution  Control  Research  Center. 
B.  Wang,  J.  Tian,  J.  Yin,  and  G.  Shi. 
Ozone:  Science  and  Engineering  OZSEDS,  Vol. 
11,  No.  2,  p  227-244,   1989.  14  fig,  4  tab,  6  ref. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Ammonia,  'Nitrites,  'Nitrates,  'Nitrogen 
removal,  'Ozonation,  'Activated  carbon,  Filtra- 
tion, Sand  filters,  Flocculation,  Pilot  studies,  Bio- 
logical wastewater  treatment,  Heterotrophic  bacte- 
ria, Nitrification,  Dissolved  oxygen,  Hydrocar- 
bons. 

Studies  on  the  removal  of  ammonia-,  nitrite-,  and 
nitrate  nitrogen  with  ozonation  (03),  sand  filtra- 
tion (SF),  biological  activated  carbon  (BAC),  SF- 
BAC,  and/or  03-BAC  processes  were  carried  out 
in  two  pilot  plants  and  a  full  scale  plant.  The 
results  showed  that  all  of  the  tested  processes 
exhibited  certain  nitrogen  removal  efficiencies;  the 
03-SF-BAC  and  03-BAC  processes  were  most 
effective  and  efficient  in  removing  ammonia  nitro- 
gen, with  mean  removal  efficiencies  of  some  90 
and  80  percent.  Ozonation  was  found  able  to  oxi- 
dize some  organic  nitrogen  into  ammonia,  and 
nitrite  ion  into  nitrate  ion.  It  was  also  discovered 
that  03-BAC  process  can  carry  nitrification  to 
completion  if  there  is  sufficient  dissolved  oxygen. 
Some  hydrocarbon  substrates  can  be  oxidized 
through  ozonation  so  that  they  are  more  easily 
assimilated  by  strains  of  Nitrobacter  that  multiply 
heterotrophically  in  the  carbon  beds.  In  the  BAC 
process  without  ozonation,  both  the  DO  and 
easily-assimilated-substrate  levels  were  too  low  in 
the  carbon  beds  to  sustain  Nitrobacter  growth;  but 
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nitrite-conversion  bacteria,  like  Nitrosomonas,  can 
survive  under  such  conditions.  As  a  result,  nitrite 
or  nitrate  ion  content  was  higher  in  the  effluents 
from  BAC  or  03-BAC  processes  than  in  the  in- 
fluents. The  removal  mechanisms  for  the  three 
forms  of  nitrogen  were  studied  in  various  other 
processes.  Ammonia  nitrogen  was  removed  quite 
well  in  both  microflocculaton/direct  filtration 
(MF/DF)  and  GAC  (granular  activated  carbon) 
columns,  of  which  the  prepositioned  MF/DF  col- 
umns were  responsible  for  a  major  portion  of  total 
ammonia  removal,  with  a  mean  removal  efficiency 
of  72  percent  vs.  83  percent  in  total.  Nitrite  nitro- 
gen was  also  removed  efficiently  in  both  the  dual 
media  and  GAC  beds.  In  contrast,  nitrate  nitrogen 
was  removed  negligibly,  sometimes  with  negative 
removal  efficiencies,  due  to  nitrification  talcing 
place  in  GAC  beds;  the  average  nitrate  nitrogen 
removal  efficiency  of  GAC  beds  was  only  8.5 
percent.  (Friedmann-PTT) 
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AQUEOUS  OZONATION  OF  FATTY  ACIDS. 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

G.  Reynolds,  C.  Corless,  N.  Graham,  R.  Perry, 

and  T.  M.  Gibson. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol 

11,  No.  2,  p  143-154,   1989.  5  fig,  2  tab,   11  ref. 

Descriptors:  'Drinking  water,  *Water  treatment, 
•Public  health,  *Risk  assessment,  *Ozonation, 
•Fatty  acids,  'Lipids,  Chemical  reactions,  Chemi- 
cal properties,  Gas  chromatography,  Mass  spec- 
trometry, Ozone. 

Concern  over  the  potential  hazard  to  human  health 
of  trihalomethanes  (THMs)  and  other  halogenated 
organics  believed  to  be  produced  during  chlorina- 
tion  of  drinking  water  has  led   to  the  need  to 
reevaluate  the  use  of  alternative  disinfectants  in 
potable  water  treatment.  Ozone,  at  present  widely 
used  in  Europe  and  increasingly  in  the  USA,  is  a 
possible  alternative  to  chlorine  and  has  the  advan- 
tage of  eliminating  or  reducing  THM  formation 
when  applied  at  its  optimum  dose.  In  addition,  the 
rapid  decomposition  of  ozone  to  oxygen  creates 
little  cause  for  concern,  as  regards  the  health  ef- 
fects of  ozone  or  its  degradation  products.  In  con- 
trast, the  oxidation  products  resulting  from  the 
reaction  of  ozone  with  substances  present  in  raw 
waters  are  potentially  significant,  although  infor- 
mation on  the  nature  of  these  products  is  inad- 
equate. A  systematic  study  is  being  conducted  to 
investigate  the  reactivity  of  a  large  number  of 
organic  substances  toward  ozone.  The  reactivity  of 
a  series  of  fatty  acids,  shown  to  be  present  in  many 
raw  and  drinking  waters,  was  examined  in  aqueous 
solution   at   low   substrate   concentration   (micro- 
grams/L  range).  Saturated  fatty  acids  were  unreac- 
tive,   unsaturated   fatty   acids   were   readily   con- 
sumed. A  number  of  reaction  products  of  their 
methylated    derivatives    were    identified    by    gas 
chromatography    and    gas    chromatography-mass 
spectrometry.  The  products  identified  are  consist- 
ent with  a  1,3-dipolar  cyclo-addition  reaction.  The- 
oretical  considerations  suggest  that   the   role  of 
radicals  in  the  reactions  occurring  is  minor.  Low 
molecular  weight  polar  products  anticipated  from 
the  reaction  of  9,12-octadecadienoic  acid  were  not 
observed.   Employment   of  additional   extraction, 
derivatization  and/or  GC  techniques  will  be  neces- 
sary to  identify  these  short  chain  polar  compounds. 
(Author's  abstract) 
W89- 11691 


DETERMINATION  OF  CARBONYL  COM- 
POUNDS IN  OZONATED  WATER  BY  THE 
PFBOA  METHOD, 

Kyoto  Univ.  (Japan).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5A 
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LONG-RANGE  FINANCIAL  PLANNING  FOR 
WATER  UTILTnES. 

Tucson  Water  Dept.,  AZ. 

R.  L.  Brice,  and  E.  R.  Unangst. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol  81,  No.  5,  p  48-52,  May  1989.  5 

tab. 


Descriptors:  •Long-term  planning,  'Utility  exten- 
sion, •Economic  aspects,  'Financing,  •Manage- 
ment planning,  •Metropolitan  water  management, 
Utilities,  Economic  aspects,  Tucson,  Arizona, 
Public  participation,  Forecasting,  Capital  markets' 
Inflation,  Policy  making. 

Water  utilities  across  the  United  States,  especially 
those  serving  rapidly  growing  areas,  have  become 
aware  of  the  need  for  long-range  financial  planning 
to  respond  to  changes  in  the  nation's  economy,  to 
evaluate  and  plan  for  the  impact  of  the  1986  Safe 
Drinking  Water  Act  amendments  on  their  oper- 
ation and  capital  program,  to  accommodate 
changes  in  national  tax  legislation  affecting  invest- 
ment and  bond  markets,  and  to  evaluate  changing 
patterns  of  water  use  brought  about  by  conserva- 
tion efforts.  The  process  employed  by  the  Tucson 
(Arizona)  Water  Department  to  develop  long- 
range  financial  plans  is  discussed.  Fundamental 
steps  in  this  process  include  establishment  of  a 
mechanism  for  citizen  involvement,  formulation  of 
policies  that  guide  financial  planning  efforts,  and 
identification  of  the  components  of  a  financial  plan 
and  of  the  tools  used  in  the  planning  process.  Data 
are  presented  covering  various  financial  aspects  of 
Tucson  Water  for  the  period  1988-1997,  including: 
capital  improvement  plan,  projected  financing  of 
capital  improvements,  projected  operation  and 
maintenance  expenses  with  inflation  factor,  projec- 
tion of  water  services  and  sales,  and  projected 
operating  results  with  present  rates  and  with  infla- 
tion factor.  The  preparation  and  publication  of 
long-range  financial  plans  have  built  confidence 
and  credibility  in  Tucson  Water  among  both  cus- 
tomers and  policy-makers.  (Author's  abstract) 
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LONG-TERM  CONTRACTS  FOR  LARGE 
USERS:  AN  INDUSTRY  VIEWPOINT. 

General  Motors  Corp.,  Detroit,  MI. 

R.  A.  Smith. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol   81,  No.   5,  p  53-56,  May   1989. 

Descriptors:  *User  charges,  'Metropolitan  water 
management,  'Contracts,  'Water  rates,  'Industrial 
water,  General  Motors  Corporation,  Management 
planning,  Negotiations,  Communication,  Costs, 
Economic  aspects,  Water  supply. 

General  Motors  Corp.  (GM)  negotiates  rates  and 
service  contracts  with  its  water  suppliers  as  often 
as  possible,  based  on  fairness  to  the  water  utility, 
the  utility's  other  customers,  and  GM.  Water  rates, 
in  GM's  view  should  be  adequate  to  maintain  the 
operational  and  financial  stability  of  the  utility  as  a 
self-supporting  enterprise  and  should  be  based  on 
the  cost  of  service,  without  cross-class  customer 
subsidization  or  revenue  subsidies.  Detailed  rate 
and  service  contracts  are  used  by  GM  as  vehicles 
to  achieve  these  goals  with  its  water  suppliers. 
Many  provisions  can  be  included  in  a  contract. 
First,  contracts  must  be  tailored  to  the  particular 
situation,  the  supplier,  and  the  user.  Several  guide- 
lines have  been  developed  by  GM  to  assist  in  its 
discussions  and  negotiations  with  suppliers.  These 
criteria  include  a  detailed  checklist  of  many  of  the 
contract  and  rate  provisions  that  may  be  shared  by 
many  utilities,  a  prototype  water  contract,  data 
required  to  make  a  complete  cost-of-service  analy- 
sis, criteria  and  various  guidelines  for  conducting 
associated  cost  studies,  and  criteria  for  retaining 
qualified  consultants  to  perform  such  work.  GM 
believes  that  it  has  been  reasonably  successful  in 
implementing  this  approach.  The  process  is  time- 
consuming,  requires  a  certain  level  of  expertise  and 
knowledge,  and  requires  many  meetings,  much 
paper,  effort,  and  patience.  GM  believes  the  proc- 
ess leads  to  better  understanding,  communication, 
and  reflection  of  each  other's  mutual  concerns 
(Rochester-PTT) 
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INFLUENCE  OF  BACKGROUND  ORGANIC 
MATTER  ON  GAC  ADSORPTION, 

Karlsruhe  Univ.  (Germany,  F.R.). 

R.  S.  Summers,  B.  Haist,  J.  Koehler,  J.  Ritz,  and 

G.  Zimmer. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol  81,  No.  5,  p  66-74,  Mav  1989    15 

fig,  1  tab,  14  ref. 

Descriptors:  'Water  treatment,  'Activated  carbon, 
•Organic  matter,  'Adsorption,  'Chlorinated  hy- 
drocarbons, Rhine  River,  Trichloroethene,  Trich- 
lorobenzene,  Design  criteria,  Performance  evalua- 
tion, Biodegradation. 

Background  organic  matter  in  the  Rhine  River 
significantly  affected  the  behavior  of  trichloroeth- 
ene (TCE)  and  1,2,4-trichlorobenzene  (TCB)  in 
granular  activated  carbon  (GAC)  adsorption  col- 
umns. The  GAC  column  adsorption  capacity  for 
TCE  was  more  than  50%  less  than  that  found  in 
batch  adsorption  experiments.  The  capacity  for 
TCE  of  GAC  preloaded  with  organic  matter  was 
very  similar  to  that  of  a  TCE-spiked  GAC  column, 
suggesting  that  the  preloading  isotherm  approach 
can  be  useful  in  predicting  GAC  column  capacity. 
Because  of  long-term  reductions  in  adsorption  ca- 
pacity, the  breakthrough  of  TCE  in  a  full-scale 
column  is  not  well  predicted  by  the  direct  scaleup 
approach.  Complete  removal  of  TCB,  presumably 
by  biodegradation,  was  found  after  40  days  of 
operation.  (Author's  abstract) 
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IMPACT  OF  INCORPORATED  ORGANIC 
MATTER  ON  THE  DEWATERING  CHARAC- 
TERISTICS OF  ALUMINUM  HYDROXIDE 
SLUDGES, 

Woolpert  Consultants,  Dayton,  OH. 

B.  E.  Dulin,  and  W.  R.  Knocke. 

Journal  of  the  American  Water  Works  Association 
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fig,  3  tab,  20  ref. 

Descriptors:  'Sludge  drying,  'Water  treatment, 
•Alum,  'Organic  matter,  Performance  evaluation, 
Flocculation,  Potassium  permanganate,  Process 
control,  Sludge  thickening,  Coagulation. 

The  effects  of  coagulation  of  organic  matter  by 
alum,  as  influenced  by  coagulation  pH,  dosage,  and 
potassium  permanganate  peroxidation,  on  the 
thickening  and  dewatering  characteristics  of  alumi- 
num hydroxide  sludges  were  examined.  Sludge 
dewatering  characteristics  worsened  as  the  specific 
amount  of  organic  matter  incorporated  into  the 
sludge  floe  matrix  increased.  The  observed 
changes  in  sludge  characteristics  were  correlated 
to  a  decrease  in  sludge  floe  size  and  density  that 
occurred  when  greater  amounts  of  organic  matter 
were  incorporated  into  the  floe  structure.  Addition 
of  potassium  permanganate  improved  sludge  dewa- 
tering rates.  The  dosage  required  for  improvement 
of  sludge  dewatering  rates  was  a  direct  function  of 
the  amount  of  organic  matter  present  in  the  sludge. 
(Author's  abstract) 
W89- 11740 


FORECASTING  DEMAND  AND  MEASURING 
PRICE  ELASTICITY. 

East  Bay  Municipal  Utility  District,  Oakland,  CA. 
For  primary  bibliographic  entry  see  Field  6D 
W89- 11738 


RAW  WATER  CHARACTERISTICS  AND  THE 
SELECTION  OF  TREATMENT  CONFIGURA- 
TIONS FOR  PARTICLE  REMOVAL. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

M.  R.  Wiesner,  and  P.  Mazounie. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol  81,  No.  5,  p  80-89,  May  1989.  4  fie 

3  tab,  25  ref.  6 

Descriptors:  'Water  treatment,  'Raw  water,  Or- 
ganic matter,  Particulate  matter,  Systems  analysis, 
Filtration,  Coagulation,  Performance  evaluation, 
Chemical  treatment,  United  States,  Belgium,  Para- 
guay, France,  Switzerland,  Algae,  Mathematical 
models,  Optimization,  Flocculation,  Design  crite- 
ria, Dissolved  solids,  Water  quality. 

The  particle-removal  performance  of  several  full- 
scale  water  treatment  plants  was  evaluated  using  a 
systems  analysis  approach.  Raw  water  characteris- 
tics and  configurations  of  seven  treatment  plants  in 
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Belgium,  Paraguay,  France,  Switzerland,  and  the 
United  States  are  described  to  illustrate  the  rela- 
tionship between  important  raw  water  characteris- 
tics and  the  selection  of  unit  processes  for  particle 
removal.  'Dissolved'  organic  materials  in  raw 
water  may  be  an  important  source  of  particle 
volume  when  coagulation  precedes  liquid-solid 
separation.  Different  inorganic  coagulants  yielded 
different  solid  phases  when  added  to  water.  After 
the  distribution  of  particle  sizes  in  raw  water  was 
adjusted  for  changes  resulting  from  dissolved  or- 
ganic carbon  in  water,  configurations  of  the  unit 
processes  chosen  in  practice  corresponded  in  most 
cases  to  configurations  calculated  to  be  cost-opti- 
mal. Variations  in  raw  water  quality  were  not 
considered  in  the  model.  If  significant  fluctuations 
in  turbidity,  dissolved  organic  carbon,  algal  counts, 
or  particle-volume  concentration  occur,  it  may  be 
more  appropriate  to  use  a  value  greater  than  the 
mean  particle-volume  concentration  to  estimate  the 
optimal  configuration  for  these  waters.  Model  cal- 
culations indicate  that  contact  filtration  should  be 
optimal  for  raw  waters  containing  2  ppm  or  less  of 
particle  volume  and  that  conventional  treatment 
should  be  optimal  when  the  particle  volume  con- 
centration in  the  raw  water  is  greater  than  10  ppm. 
In  the  range  of  2-10  ppm  of  particle  volume, 
particle-size  conditioning  in  flocculation  is  impor- 
tant. Even  for  cases  in  which  contact  filtration  is 
predicted  to  be  the  optimal  treatment  configura- 
tion, it  would  seem  prudent  to  consider  floccula- 
tion as  an  option  before  filtration.  This  would 
provide  greater  flexibility  in  dealing  with  short- 
term  changes  in  raw  water  characteristics  or  long- 
term  degradation  of  the  raw  water  quality.  (Roch- 
ester-PTT) 
W89-11741 


OVERALL  EFFECT  ON  ANNUAL  COSTS  OF  A 
REDUCTION  IN  WATER  USE  WITH  SEPA- 
RATE METERING  OF  FLATS  IN  PRETORIA. 

Water    Research    Commission,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field   3D. 

W89-11747 


TRITIUM  AS  AN  INDICATOR  OF  RECHARGE 
AND  DISPERSION  IN  A  GROUNDWATER 
SYSTEM  IN  CENTRAL  ONTARIO. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

W.  D.  Robertson,  and  J.  A.  Cherry. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.   6,  p   1097-1109,  June   1989.    13  fig,   26  ref. 

Descriptors:  'Tracers,  'Groundwater  movement, 
♦Ontario,  'Radioactive  tracers,  'Groundwater  re- 
charge, 'Dating,  Tritium,  Bomb  tests,  Isotope 
studies,  Mathematical  models,  Simulation,  Sand 
aquifers. 

The  detailed  distribution  of  tritium  (3H)  in  the 
recharge  area  of  a  shallow  unconfined  sand  aquifer 
near  Sturgeon  Falls,  Ontario,  is  described.  At  this 
forested,  shallow-water  table  site,  bomb  tritium  has 
penetrated  uniformly  to  a  depth  of  8-12  m,  indicat- 
ing recharge  of  15  cm/yr,  which  is  16%  of  precipi- 
tation. The  zone  of  bomb  tritium  contains  3H 
concentrations  of  16-269  tritium  unit  (TU),  where- 
as much  lower  values  (<1  TU)  are  observed  in 
groundwaters  recharged  only  a  few  years  prior  to 
1953,  the  year  when  significant  fallout  from  bomb 
tritium  began.  Tritium  distribution  is  accurately 
simulated,  using  one-dimensional  and  two-dimen- 
sional models,  when  the  Ottawa  record  is  used  for 
the  post-1953  tritium  input  fraction,  when  disper- 
sion is  low,  and  when  a  pre-bomb  tritium  input 
value  of  3  TU  is  used.  This  pre-bomb  value  is 
slightly  below  that  suggested  in  1954  by  Kaufman 
and  Libby  based  on  precipitation  and  surface  water 
sample  taken  in  the  early  1950s.  The  simulations 
indicate,  and  field  data  corroborate,  that  in  1986 
3H  levels  of  more  than  100  TU  occur  in  only  in 
groundwaters  recharged  between  1957  and  1971, 
whereas  levels  exceeding  200  TU  occur  only  in 
groundwaters  recharged  during  1961-1967.  The 
1960s  tritium  peak  is  observed  within  a  narrow, 
distinct  depth  zone  at  all  locations  along  the  flow 
section  investigated.  (Author's  abstract) 
W89-11753 


ATMOSPHERIC  SULFUR  DEPOSITION  1950- 
1985  INFERRED  FROM  SULFATE  IN 
GROUNDWATER. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11754 


INACTIVATION  OF  GIARDIA  MURIS  CYSTS 
BY  CHLORAMINES. 

Oregon  Health  Sciences  Univ.,  Portland.  Dept.  of 

Microbiology  and  Immunology. 

E.  A.  Meyer,  J.  Glicker,  A.  K.  Bingham,  and  R. 

Edwards. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

2,p  335-340,  April  1989.  1  fig,  5  tab,  14  ref. 

Descriptors:  'Disinfection,  'Giardia,  'Chlora- 
mines,  'Disinfection,  'Water  treatment,  Tempera- 
ture effect,  Hydrogen  ion  concentration,  Protozoa, 
Ammonia,  Chlorine. 

In  a  study  to  measure  the  efficacy  of  chloramines 
at  inactivating  Giardia  cysts,  the  ability  of  cysts  to 
excyst  was  measured  after  exposure  to  different 
times,  and  at  different  temperatures  and  pH.  The 
chloramines  were  generated  by  mixing  ammonium 
sulfate  and  sodium  hypochlorate  in  water  to  ap- 
proximate a  7:1  chlorine:ammonia  ratio  by  weight. 
Times  of  40,  80,  180,  and  270  minutes;  tempera- 
tures of  3  C,  10  C,  and  18  C;  target  chloramine 
concentrations  of  0.4,  1.4,  2.0,  and  2.6  mg/L;  and 
pH  of  7.0  and  8.5  were  the  actual  values  tested. 
The  combinations  of  these  variables  that  were  able 
to  inactivate  >  99.8%  of  the  cysts  were  a  mini- 
mum chloramine  concentration  of  2.26  mg/L  ap- 
plied for  270  minutes  at  a  water  temperature  of  10 
C;  and  at  18  C,  averaged  minimum  chloramine 
concentrations  of  2.14  and  1.55  mg/L  applied  for 
180  and  270  minutes,  respectively.  The  minimum 
CT  the  product  of  the  terminal  disinfectant  con- 
centration in  mg/L  times  the  number  of  minutes  of 
exposure  to  the  disinfectant  values  corresponding 
to  these  combinations  capable  of  >  99.8%  cyst 
inactivation,  are  610  at  10  C  and  385  at  18  C. 
Temperature  was  noted  to  exert  a  major  effect  on 
the  ability  of  chloramines  to  inactivate  cysts. 
Modifications  of  the  methods  used  to  generate 
chloramines  may  have  an  effect  on  the  capacity  of 
this  disinfectant  to  inactivate  cysts.  (Author's  ab- 
stract) 
W89-11795 


MULTIDISCIPLINARY  PLANNING  AND 
MANAGING  OF  WATER  REUSE. 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Dept.  of  Civil  Engineering. 

A.  M.  Mohorjy. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

2,  p  433-442.  April  1989.  4  fig,  10  ref. 

Descriptors:  'Water  reuse,  'Water  management, 
•Water  supply  development,  Management  plan- 
ning, Water  demand,  Economic  aspects, 
Wastewater  renovation. 

Water  reclamation  and  reuse  are  rapidly  expanding 
areas  of  water  supplies.  A  comprehensive  planning 
methodology  for  developing  and  evaluating  water 
reuse  alternatives  uses  five  phases:  (1)  goal  setting, 
(2)  identification  of  reuse  opportunities,  (^devel- 
opment and  evaluation  of  planning  alternatives,  (4) 
assessment  of  water  reuse  linkages,  and  (5)  making 
decisions  and  recommendations.  A  tool  called 
'input-output  modeling'  is  used  in  the  third  phase 
to  present  numerical  data  and  choices.  The  meth- 
odology seeks  to  integrate  the  hydrologic  and 
socio-economic  aspects  of  water  resources  plan- 
ning in  the  area  of  study.  Water  reuse  may  satisfy 
some  of  the  increasing  demands  for  water,  but 
water  quality,  economics,  public  attitudes,  and 
legal  and  institutional  constraints  may  impose 
limits  on  the  extent  to  which  it  can  be  employed. 
An  analysis  of  proposed  and  existing  water  reuse 
practices  worldwide  indicates  that  reused  water,  if 
it  is  prepared  using  appropriate  technology,  can  be 
as  safe  as,  or  safer  than,  other  conventional  systems 
for  providing  the  water  needed  for  municipal,  agri- 
cultural, industrial,  and  recreational  uses.  As  in  any 
other  system,  failure  is  possible,  and  safeguards  to 
protect  the  public  must  be  built  in  from  the  start. 


Since  technically  proven  processes  exist  to  prepare 
water  of  almost  any  quality  desired,  reuse  has  a 
rightful  place  in  planning  the  optimal  use  of  water. 
The  cost  of  treatment  may  make  it  difficult  for 
small  communities  or  small  cities  to  reuse  water. 
However,  large  communities,  especially  if  a  pro- 
gram is  adopted  nationwide,  may  be  able  to  in- 
crease their  water  supply  by  50%  or  more  by 
reusing  wastewater.  (Lantz-PTT) 
W89- 11806 

TOXICITY   OF   ALUM   SLUDGE  TO   CERIO- 
DAPHNIA  DUBIA  AND  PIMEPHALES. 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-11816 


1974  DRINKING  WATER   STANDARDS  AND 
GUIDELINES. 

Environmental   Protection   Agency,   Washington, 

DC.  Div.  of  Water  Supply. 

For  primary  bibliographic  entry  see   Field   5G. 

W89-11889 


EVALUATING  HOMEOWNERS'  GROUND 
WATER  TREATMENT  OPTIONS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics  and  Rural  Sociology. 
D.  K.  Klinko,  and  C.  W.  Abdalla. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988.  p 
371-382,  4  tab,  6  ref. 

Descriptors:  'Domestic  water,  'Groundwater 
quality,  'Water  quality  control,  'Water  treatment, 
Costs,  Wells,  Economic  aspects,  Rural  areas, 
Groundwater  pollution,  Monitoring,  Cost  analysis, 
Social  aspects,  Policy  making. 

Contamination  of  groundwater  can  create  a  diffi- 
cult and  complex  problem  for  homeowners  relying 
on  private  individual  water  wells.  Since  private 
water  supplies  are  not  regulated  under  the  federal 
Safe  Drinking  Water  Act,  monitoring  and  treat- 
ment is  up  to  the  individual  homeowner.  If  an 
individual  discovers  a  water  contaminant,  he  or 
she  may  choose  one  of  several  methods  to  remedy 
the  problem,  including:  (1)  connecting  to  an  exist- 
ing public  community  water  system;  (2)  working 
with  other  affected  homeowners  to  construct  a 
new  community  system;  (3)  drilling  a  new  well;  or 
(4)  using  home  point-of-use/point-of-entry  (POU/ 
POE)  water  treatment  technology.  This  study  fo- 
cused on  the  innovative  application  of  home  or 
POU/POE  water  treatment  technology.  Coopera- 
tively adopting  POU/POE  systems  has  monetary 
benefits  associated  with  it  in  the  form  of  quantity 
discounts.  In  addition,  there  is  reason  to  believe 
that  there  are  other  savings  through  sharing  the 
tasks  involved  with  procuring  the  units.  However, 
these  savings  were  not  quantified  in  this  study. 
Cooperating  also  appears  to  add  the  benefit  of 
moral  support  among  group  members,  making  the 
complex  contamination  problem  seem  more  man- 
ageable. Lastly,  there  is  evidence  that  various  non- 
monetary factors  influence  the  feasibility  of  the 
cooperation  innovation,  and  should  be  considered 
by  community  members  and  policy-makers  con- 
templating treatment  options.  (See  also  W89- 
11916)  (Lantz-PTT) 
W89-11938 


AERATION    FOR    THE    REMOVAL    OF    RN 
FROM  SMALL  WATER  SUPPLIES. 

Lowry  Engineering,  Inc.,  Unity,  ME. 

S.  B.  Lowry,  and  J.  D.  Lowry. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,     Stamford,    Connecticut.     National 

Water  Well  Association,   Dublin,  Ohio,    1988.  p 

603-612,  3  fig,  30  ref. 

Descriptors:    'Water    supply,    'Domestic    water, 
♦Municipal    water,    'Radon,    'Water    treatment, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F— Water  Treatment  and  Quality  Alteration 


•Aeration,  •Groundwater  pollution,  Radioactivity 
Field  tests,  Activated  carbon. 

Aeration  is  an  emerging  technology  for  the  remov- 
al of  radon  from  small  public  and  private  water 
supplies.  It  offers  advantages  over  granular  activat- 
ed carbon  (GAC)  by  avoiding  the  retention  of 
radon  progeny  which  causes  an  elevated  gamma 
exposure  rate  and  a  potential  for  low  level  radioac- 
tive waste  generation.  A  new  diffused  bubble  aer- 
ation technology  also  offers  advantages  over 
packed  tower  aeration  in  terms  of  economics,  per- 
formance, and  aesthetics.  This  paper  reports  on 
recent  field  data  from  twenty  prototype  diffused 
bubble  aeration  systems  located  in  six  northeastern 
states.  Theoretical  and  actual  performance  will  be 

7D^S?ed  f°r  floWS  ran8'nS  from  point-of-entry 
(FOE)  up  to  400  gallons  per  minute.  The  technolo- 
gy is  capable  of  removing  >  99.9%  of  the  raw 
water  radon  from  these  supplies.  Removal  is  great- 
er than  that  achieved  with  GAC  or  packed  tower 
aeration.  (See  also  W89-11916)  (Author's  abstract) 
W89- 11950  ' 


ENGINEERING     ECONOMICS     OF     RURAL 
WATER   SUPPLY   AND   WASTEWATER   SYS- 
TEMS. PART  II:  APPLICATION  OF  ECONOM- 
IC   CRITERIA    TO    THE    EVALUATION    OF 
PROJECT  FEASIBILITY  (A  CASE  STUDY). 
Rice  Univ.,  Houston,  TX.  Dept.  of  Geology. 
For   primary   bibliographic   entry  see   Field   5D 
W89- 11967 


RURAL  WATER  SUPPLY:  HOW  BAD  A  PROB- 
LEM. 

Environmental   Protection   Agency,   Washington, 

W.  J.  Whitsell. 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  193-200 
32  ref. 

Descriptors:  *Rural  areas,  'Water  supply,  'Sur- 
veys, 'Water  quality,  'Water  quality  management, 
State  jurisdiction,  Federal  jurisdiction. 

A  survey  of  states  conducted  by  the  US  Environ- 
mental Protection  Agency  (EPA)  in  1971  revealed 
that  one  third  of  the  state  and  local  agencies  re- 
sponding gave  their  rural  water  supplies  ratings  of 
good  or  better,  while  two  thirds  rated  the  as  less 
than  good.  Enough  data  have  been  collected  by 
federal,    state,    and    local    agencies    to    establish 
beyond  reasonable  doubt  that  the  problem  is  seri- 
ous for  many  areas  of  the  country.  From  these 
data,  one  can  estimate  that  at  least  40%  of  the 
individual    home    water    supplies    deliver    water 
which  does  not  meet  the  US  Public  Health  Service 
1962  Drinking  Water  Standards,  because  they  con- 
tain too  many  coliform  bacteria  or  too  much  of 
certain  minerals  or  have  an  unpleasant  taste  or 
odor.  State  and  local  health  department  and  other 
agencies  having  responsibilities  for  water  supply 
protection  react  in  different  ways  to  reports  of 
contamination.  Forty  percent  of  the  states  answer- 
ing had  not  authority  to  impose  minimum  con- 
struction standards.  Most  of  the  reporting  agencies 
stated  that  separate  bacteriological  records  for  in- 
dividual supplies  were  being  kept.  Nevertheless, 
only  one  quarter  of  them  knew  of  analyses   sum- 
manes,  or  interpretations  of  the  data.  One  encour- 
aging sign  was  that  about  one  half  of  those  report- 
ing knew  of  plans  to  promote  individual   water 
supply  legislation  in  some  form.  (See  also  W89- 
11953)(Lantz-PTT) 
W89- 11969 


WATER   SUPPLY   AND   WASTEWATER   DIS- 

VOLUME  1  INTERNATIONAL         ALMANAC, 

A.  Kepinski,  and  W.  A.  S.  Kepinski. 
Vulkan-Verlag,  Essen,  West  Germany.  1976.  321  p. 

Descriptors:  'Wastewater  disposal,  'Water  supply 
Bibliographies,     Information     exchange,     Public 
health,    Administration,     Management    planning 
Education,  Social  aspects. 

This  almanac  is  an  international  bibliography  for 
the  transfer,  evaluation,  adaptation  and  use  of  exist- 
ing knowledge  in  the  fields  of  water  supply  and 
wastewater  disposal.  It  enables  any  specialist  or 
researcher  to  find  adequate  references  and  infor- 
mation on  all  questions  and  aspects  of  the  subject 
Nine  volumes  of  the  almanac  have  been  published 
This,  the  first  volume,  covers  general  and  multidis- 
ciplmary  problems,  such  as:  health,  hygiene,  hous- 
ing^ human  environment,  communities,  authorities 
public  utilities,  administration,  management  plan- 
ning, public  relations,  law,  legislation,  social  fac- 
tors, costs,  economic  factors,  financing,  human  re- 
sources, education,  training,  research,  investiga- 
tions, methodologies,  information,  documentation 
and  international  relations.  This  volume  also  has  a 
section  which  lists  significant  periodicals  in  the 
fo  „?Lwater  suPPP'y  and  wastewater  disposal. 
(See  W89-1 1 1983  thru  1 1991)  (Lantz-PTT) 


EROSION-TYPE  HYPOCHLORINATORS  FOR 
THE  DISINFECTION  OF  WATER  SUPPLY 
AND  WASTEWATER  IN  LOW  DENSITY 
AREAS. 

Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5D 
W89- 11970 


WATER   SUPPLY   AND   WASTEWATER   DIS- 

VOLUME  2  INTERNATIONAL         ALMANAC, 

A.  Kepinski,  and  W.  A.  S.  Kepinski. 

The  Hague,  Zoetermeer,  The  Netherlands.   1977. 

350p. 

Descriptors:  'Wastewater  disposal,  'Water  supply 
Bibliographies,  Information  exchange,  Water  con- 
veyance, Rural  areas,  Filtration. 

This  almanac  is  an  international  bibliography  for 
the  transfer,  evaluation,  adaptation  and  use  of  exist- 
ing knowledge  in  the  fields  of  water  supply  and 
wastewater  disposal.  It  enables  any  specialist  or 
researcher  to  find  adequate  references  and  infor- 
mation on  all  questions  and  aspects  of  the  subject 
Nine  volumes  of  this  almanac  have  been  published. 
This,  the  second  volume,  covers  water  supply- 
types  and  characteristics  of  water  supply  systems 
(continued  in  Volume  7);  geographical  survey  of 
water  supply  systems  (continued  in  Volume  7V 
filtration  of  water  (continued  in  Volume  8)-  rurai 
water  supply  (continued  in  Volume  7);  and 'water 
supply  in  developing  countries  (continued  in 
Volume  7).  This  volume  also  has  sections  listing 
international  organizations  and  handbooks  text- 
books, and  manuals  in  the  field  of  water  supply 
(See  W89-11983  and  W89-11985  thru  W89-11991) 
(Lantz-PTT) 
W89- 11984 
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A.  Kepinski,  and  W.  A.  S.  Kepinski. 

The  Hague,  Zoetermeer,  The  Netherlands.   1978 
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Descriptors:  'Wastewater  disposal,  'Water  supply, 
Bibliographies,  Information  exchange,  Ground- 
water budget,  Wells,  Well  construction,  Mainte- 
nance, Groundwater  pollution,  Water  pollution 
prevention. 


This  almanac  is  an  international  bibliography  for 
the  transfer,  evaluation,  adaptation  and  use  of  exist- 
ing knowledge  in  the  fields  of  water  supply  and 
wastewater  disposal.  It  enables  any  specialist  or 
researcher  to  find  adequate  references  and  infor- 
mation on  all  questions  and  aspects  of  the  subject 
Nine  volumes  of  this  almanac  have  been  published. 
This,  the  third  volume,  discusses  groundwater  and 
wells:  characteristics  and  types  of  groundwater 
intaking;  characteristics  and  types  of  wells-  well 
hydraulics;  well  design  and  construction;  efficien- 
cy and  operation  of  wells;  ageing,  corrosion  in- 
crustation and  renovation  of  wells;  and  pollution 
and   protection  of  wells  and  groundwater.   This 


volume  also  has  a  general  section  discussing  the 
topics  of  groundwater  conservation  and  utilization 
in  Canada  and  of  practical  formulas  for  estimating 
well  capacity.  (See  W89- 11983  thru  W89- 11984 
and  W89-1 1986  thru  W89-1 1991)  (Lantz-PTT) 
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Descriptors:  'Wastewater  disposal,  'Water  supply 
Bibliographies,  Information  exchange,  Water  con- 
veyance, Pipelines,  Pipes,  Hydraulic  design,  Cor- 
rosion, Maintenance. 

This  almanac  is  an  international  bibliography  for 
the  transfer,  evaluation,  adaptation  and  use  of  exist- 
ing knowledge  in  the  fields  of  water  supply  and 
wastewater  disposal.  It  enables  any  specialist  or 
researcher  to  find  adequate  references  and  infor- 
mation on  all  questions  and  aspects  of  the  subject 
Nine  volumes  of  this  almanac  have  been  published 
rhis,  the  fourth  volume,  surveys  literature  discuss- 
ing pipeline  information,  such  as:  types  and  charac- 
teristics of  pipelines;  planning,  designing  and  hy- 
draulics of  pipelines;  materials  and  construction 
operation  and  maintenance;  ageing  corrosion: 
damage  and  protection  of  pipelines;  contamination 
and  water  quality  deterioration  in  pipelines-  plan- 
ning of  networks;  and  water  meters  and  water 
metering.  (See  W89-11983  thru  W89-11985  and 
W89- 1 1 987  thru  W89- 1 1 99 1 )  (Lantz-PTT) 
W89-11986  ; 


WATER   SUPPLY   AND   WASTEWATER   DIS- 
VOLUME5INTERNATIONAL         ALMANAC, 

A.  Kepinski,  and  W.  A.  S.  Kepinski. 

The  Hague,  Zoetermeer,  The  Netherlands.   1978 

316p. 

Descriptors:  'Wastewater  disposal,  'Water  supply 
•Bibliographies,  Information  exchange,  Sludge  di- 
gestion, Activated  sludge  process,  Wastewater 
treatment. 

This  almanac  is  an  international  bibliography  for 
the  transfer,  evaluation,  adaptation  and  use  of  exist- 
ing knowledge  in  the  fields  of  water  supply  and 
wastewater  disposal.  It  enables  any  specialist  or 
researcher  to  find  adequate  references  and  infor- 
mation on  all  questions  and  aspects  of  the  subject 
Nine  volumes  of  this  almanac  have  been  published. 
This,  the  fifth  volume,  discusses:  wastewater  char- 
acteristics and  treatment,  and  sludge  processing 
and  disposal.  This  volume  also  contains  sections  on 
relevant  national  associations  (continued  from 
Volume  4)  and  on  handbooks,  textbooks,  and 
manuals  in  the  field  of  wastewater  disposal  (contin- 
ued m  Volume  6).  (See  W89-11983  thru  W89- 
11986  and   W89-11988   thru  W89-11991)  (Lantz- 

W89- 11987 


WATER   SUPPLY   AND   WASTEWATER   DIS- 

f,«fAL„-  INTERNATIONAL  ALMANAC, 
VOLUME  6. 

A.  Kepinski,  and  W.  A.  S.  Kepinski. 

The  Hague,  Zoetermeer,  The  Netherlands.   1984 

325p. 

Descriptors:  'Wastewater  disposal,  'Water  supply, 
•Bibliographies,  Information  exchange,  Waste  dis- 
posal, Design  standards,  Waste  disposal  sites. 

This  almanac  is  an  international  bibliography  for 
the  transfer,  evaluation,  adaptation  and  use  of  exist- 
ing knowledge  in  the  fields  of  water  supply  and 
wastewater  disposal.  It  enables  any  specialist  or 
researcher  to  find  adequate  references  and  infor- 
mation on  all  questions  and  aspects  of  the  subject. 
Nine  volumes  of  this  almanac  have  been  published. 
This,  volume  6,  covers  various  aspects  of 
wastewater  disposal  systems,  such  as:  planning; 
designing;  operation  and  geographical  survey  of 
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wastewater  disposal  systems;  types  and  character- 
istics of  wastewater  collection;  and  sewer  systems. 
This  volume  also  contains  a  listing  of  handbooks, 
textbooks,  and  manuals  in  the  field  of  wastewater 
disposal  (continued  in  Volume  5).  (See  W89-11983 
thru  W89-11987  and  W89-11989  thru  W89-11991) 
(Lantz-PTT) 
W89-11988 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  7. 

A.  Kepinski,  and  W.  A.  S.  Kepinski. 

The  Hague,  Zoetermeer,  The  Netherlands.  1985. 

324p. 

Descriptors:  'Wastewater  disposal,  *Water  supply, 
•Bibliographies,  Information  exchange,  Water  con- 
veyance, Pipelines,  Pipes,  Rural  areas,  Developing 
countries. 

This  almanac  is  an  international  bibliography  for 
the  transfer,  evaluation,  adaptation  and  use  of  exist- 
ing knowledge  in  the  fields  of  water  supply  and 
wastewater  disposal.  It  enables  any  specialist  or 
researcher  to  find  adequate  references  and  infor- 
mation on  all  questions  and  aspects  of  the  subject. 
Nine  volumes  of  this  almanac  have  been  published. 
This,  the  seventh  volume,  discusses  water  supply: 
types  and  characteristics  of  water  supply  systems 
(continued  from  Volume  2);  geographical  survey 
of  water  supply  systems  (continued  from  Volume 
2);  rural  water  supply  (continued  from  Volume  2); 
and  water  supply  in  developing  countries  (contin- 
ued from  Volume  2).  This  volume  also  contains  a 
general  section  containing  articles  on  international 
cooperation  in  the  field  of  water  supply,  water- 
supply  technical  assistance  needs  in  developing 
countries,  and  water  supply  and  wastewater  dis- 
posal in  Kuwait.  (See  W89-11983  thru  W89-11988 
and  W89-1 1990  thru  W89-1 1991)  (Lantz-PTT) 
W89-11989 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  8. 

A.  Kepinski,  and  W.  A.  S.  Kepinski. 

The  Hague,  Zoetermeer,  The  Netherlands.  1987. 

342p. 

Descriptors:  'Wastewater  disposal,  *Water  supply, 
♦Bibliographies,  Information  exchange,  Filtration, 
Water  treatment,  Disinfection. 

This  almanac  is  an  international  bibliography  for 
the  transfer,  evaluation,  adaptation  and  use  of  exist- 
ing knowledge  in  the  fields  of  water  supply  and 
wastewater  disposal.  It  enables  any  specialist  or 
researcher  to  find  adequate  references  and  infor- 
mation on  all  questions  and  aspects  of  the  subject. 
Nine  volumes  of  this  almanac  have  been  published. 
This,  the  eighth  volume,  discusses  the  filtration  of 
water  (continued  in  Volume  2),  and  disinfection  of 
water.  This  volume  also  contains  a  section  listing 
water  utilities  (continued  in  Volume  9).  (See  W89- 
11983  thru  W89-11989  and  W89-11991)  (Lantz- 
PTT) 
W89- 11990 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  9. 

A.  Kepinski,  and  W.  A.  S.  Kepinski. 

The  Hague,  Zoetermeer,  The  Netherlands.  1988. 

296p. 

Descriptors:  'Wastewater  disposal,  *Water  supply, 
•Bibliographies,  Information  exchange,  Pumping, 
Water  storage. 

This  almanac  is  an  international  bibliography  for 
the  transfer,  evaluation,  adaptation  and  use  of  exist- 
ing knowledge  in  the  fields  of  water  supply  and 
wastewater  disposal.  It  enables  any  specialist  or 
researcher  to  find  adequate  references  and  infor- 
mation on  all  questions  and  aspects  of  the  subject. 
Nine  volumes  of  this  almanac  have  been  published. 
This,  the  ninth  volume,  discusses  water  pumping 
and  water  storage.  This  volume  also  contains  a 
section    listing    water    utilities    (continued    from 


volume    8).    (See    W89-U983    thru    W89-11990) 

(Lantz-PTT) 

W89- 11991 


1989  ANNUAL  BOOK  OF  STANDARDS.  SEC- 
TION 11:  WATER  AND  ENVIRONMENTAL 
TECHNOLOGY,  VOLUME  11.02. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-12001 


LASER/MICROBE  BIOASSAY  SYSTEM. 

Technical  Assessment  Systems,  Inc.,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12015 


AUTOMATED  ONDA  CORRELATION  MOD- 
ELING COMPARED  TO  ACTUAL  STRIPPING 
TOWER  PERFORMANCE. 

HDR  Engineering,  Inc.,  Omaha,  NE. 
B.  R.  Larsen,  T.  M.  Sanders,  and  T.  J.  Furne. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  438-444,  8  fig,  1  tab,  14  ref. 

Descriptors:  *Water  treatment,  *Water  pollution 
treatment,  *Model  studies,  Air  stripping,  Aquifers, 
Groundwater  pollution,  Automation. 

Air  stripping  volatile  organic  compounds  (VOCs) 
from  contaminated  groundwater  is  a  frequently 
used  unit  operation.  Although  the  equipment  and 
operations  are  simple,  the  process  design  can  be 
difficult.  Laboratory  stripping  data  for  a  single 
compound  in  clean  water  allows  for  straight-for- 
ward design  and  equipment  engineering.  Compli- 
cated hazardous  waste  site  and  aquifer  cleanups 
present  two  key  challenges:  (1)  treatment  of 
groundwater  contaminated  by  more  than  one  com- 
pound; and  (2)  unavailability  of  laboratory  strip- 
ping data  for  the  compound(s).  An  automated  nu- 
merical design  method  to  address  these  challenges 
was  developed  around  the  Onda  prediction  model 
for  stripping  coefficients.  The  Onda  stripping 
model  is  based  on  several  empirical  relationships. 
The  design  methodology  incorporates  the  effects 
of  water  and  air  temperature,  volatility  of  the 
contaminant,  and  type  and  size  of  packing  on 
system  design.  The  major  design-basis  parameters 
that  affect  stripping  tower  performance  include 
liquid  flow  rate  and  temperature,  air-to-water  ratio, 
air  flow,  pollutant  properties,  air  loading  rate,  and 
packing  media  properties.  The  incorporation  of  the 
Onda  correlation  can  serve  as  the  basis  for  estab- 
lishing the  most  cost-effective  design  but  it  is  not 
intended  to  replace  pilot  studies  of  the  actual  liquid 
stream.  (See  also  W89-12002)  (Lantz-PTT) 
W89- 12062 


polio  virus  1  in  110  minutes  and  5  mg/L  of  FC 
inactivated  99.99%  of  the  virus  in  about  27  min- 
utes. At  5  C,  526  mg/L  of  KC1  potentiated  the 
inactivation  by  FC  at  pH  9.0  of  poliovirus  1  in 
nonbuffered  purified  water.  In  nonbuffered  puri- 
fied water,  526  mg/L  of  KC1  increased  the  polioci- 
dal  effectiveness  of  FC  by  700%.  Under  the  same 
circumstances,  1,262  mg/L  increased  the  polioci- 
dal  effectiveness  of  FC  by  1400%.  At  5  C,  poliovi- 
rus 1  was  inactivated  by  FC  at  pH  9.0  more  than  9 
times  more  rapidly  in  nonbuffered  tap  water  than 
in  nonbuffered  purified  water  suggesting  that  KC1 
with  or  without  other  ions  in  tap  water  potentiated 
the  virucidal  effectiveness  of  FC.  Potassium  chlo- 
ride did  not  potentiate  the  poliocidal  effectiveness 
of  FC  at  pH  9.0  to  nearly  the  degree  in  nonbuf- 
fered tap  water  than  it  did  in  nonbuffered  purified 
water  suggesting  that  ions  present  in  tap  water 
potentiated  the  virucidal  effectiveness  of  FC.  Po- 
tassium chloride  potentiated  the  virucidal  effec- 
tiveness of  FC  in  0.05  M  borate  buffer  to  a  lesser 
degree  than  in  nonbuffered  purified  water  further 
indicating  that  buffer  ions  potentiated  the  virucidal 
effectiveness  of  FC  and  that  a  maximum  ion  effect 
exists.  Potassium  chloride,  at  a  level  1,  262  mg/L, 
potentiated  the  virucidal  effectiveness  of  FC  at  pH 
4.5  in  phthalate-buffered  purified  water,  but  to  a 
lesser  degree  than  it  potentiated  the  virucidal  effec- 
tiveness of  FC  at  pH  9.0  in  borate-buffered  purified 
water.  (Lantz-PTT) 
W89- 12076 


CATALYTIC  OXIDATION  AND  CARBON  AD- 
SORPTION FOR  VOC  EMISSIONS  FROM  AIR 
STRIPPERS. 

Air  Force  Engineering  and  Services  Center,  Tyn- 
dallAFB,  FL. 

For  primary  bibliographic  entry  see  Field  50. 
W89- 12063 


EFFECT  OF  POTASSIUM  CHLORIDE  ON  THE 
VIRUCIDAL  EFFECTIVENESS  OF  CHLORINE 
DISINFECTION  FOR  MILITARY  NEEDS. 

Cincinnati  Univ.,  OH. 
G.  Berg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A198  246. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
November  10,  1987.  89p,  17  fig,  11  tab,  11  ref,  4 
append.  Department  of  the  Army  Contract 
DAMD7-86-C-6213. 

Descriptors:  *Viricides,  *Chlorination,  'Water 
treatment,  'Disinfection,  'Potassium  chloride,  'Vi- 
ruses, Drinking  water,  Potable  water,  Hydrogen 
ion  concentration,  Chlorine,  Synergistic  effects. 

At  5  C,  in  nonbuffered  purified  water  at  pH  9.0,  1 
mg/L  of  free  chlorine  (FC)  inactivated  99.99%  of 


DEVELOPMENT  OF  INNOVATIVE  FLOTA- 
TION PROCESSES  FOR  WATER  TREATMENT 
AND  WASTEWATER  RECLAMATION. 

Krofta  Engineering  Corp.,  Lenox,  MA. 

For  primary  bibliographic   entry  see  Field   5D. 

W89-12095 

WATER  AND  WASTEWATER  SYSTEMS 
ANALYSIS. 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-12117 


ASBESTOS  IN  DRINKING  WATER,  JANUARY 
1977-MARCH  1988:  CITATIONS  FROM  THE 
SELECTED  WATER  RESOURCES  ABSTRACTS 
DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-860366, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
March  1988.  53p.  Supersedes  PB87-854402. 

Descriptors:  'Water  pollution  sources,  'Drinking 
water,  'Bibliographies,  'Asbestos,  Plumbing,  Pota- 
ble water,  Epidemiology,  Asbestos  cement,  Water 
treatment,  Public  health. 

This  bibliography  contains  citations  concerning  the 
occurrence,  and  problems  associated  with  asbestos 
fiber  contaminated  drinking  water.  The  role  of 
asbestos  cement  pipes  and  factors  involved  in  the 
release  of  asbestos  fibers  are  discussed.  Distribution 
data,  epidemiology  studies,  and  health  effects  are 
considered.  Detection  and  measurement  methods 
are  also  discussed.  This  updated  bibliography  con- 
tains 137  citations  of  which  12  are  new  entries  to 
the  previous  edition.  (Author's  abstract) 
W89-12154 


HEAVY  METALS  IN  DRINKING  WATER: 
STANDARDS,  SOURCES,  AND  EFFECTS,  JAN- 
UARY 1977-DECEMBER  1987:  CITATIONS 
FROM  THE  SELECTED  WATER  RESOURCES 
ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-856547, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
January  1988.  54p.  Supersedes  PB87-852356. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F— Water  Treatment  and  Quality  Alteration 


Descriptors:  'Water  pollution  sources,  'Drinking 
water,  »Water  treatment,  'Bibliographies,  'Heavy 
metals,  Public  health,  Toxicity,  Regulations, 
Groundwater  pollution,  Acid  rain  effects,  Plumb- 
ing, Water  conveyance,  Water  quality  standards, 
Lead,  Copper,  Nickel,  Mercury,  Cadmium,  Man- 
ganese, Zinc. 

This  bibliography  contains  citations  concerning  the 
public  health  aspects  and  documented  studies  of 
heavy  metal  pollutants  in  drinking  water.  Topics 
include  human  exposure  studies  and  the  toxicologi- 
cal  effects  incurred  by  ingestion  of  lead,  copper, 
nickel,  mercury,  cadmium,  manganese,  and  zinc. 
Prolonged  exposure  and  quantification  factors  and 
effects,  federal  and  state  regulations  and  standards, 
and  laboratory  animal  studies  are  discussed 
Sources  from  landfill  contamination  of  groundwat- 
er, acid  precipitation  contributions  to  groundwater 
pollution  and  corrosion  by  products  in  residential 
plumbing  and  public  water  supply  transport  sys- 
tems are  examined.  This  updated  bibliography  con- 
tains 139  citations  of  which  22  are  new  entries  to 
the  previous  edition.  (Author's  abstract) 
W89-12161 


HEAVY  METALS  IN  DRINKING  WATER: 
STANDARDS,  SOURCES,  AND  EFFECTS,  JAN- 
UARY 1970-JUNE  1988:  CITATIONS  FROM 
THE  NTIS  BIBLIOGRAPHIC  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-866777, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche' 
July  1988.  55p.  Supersedes  PB87-853321. 

Descriptors:  'Drinking  water,  'Water  treatment, 
'Bibliographies,  'Heavy  metals,  Public  health 
Toxicity,  Regulations,  Plumbing,  Water  convey- 
ance, Water  quality  standards. 

This  bibliography  contains  citations  concerning  the 
presence  of  heavy  metals  in  drinking  water.  The 
effects  of  plumbing  systems  on  water  quality  is 
discussed.  Standards  for  safe  drinking  water  are 
included.  Treatment  techniques  to  remove  heavy 
metals  are  described.  Methods  for  analyzing  heavy 
metal  contaminants  in  water  are  presented.  The 
effects  of  heavy  metals  in  drinking  water  on  human 
health  are  briefly  considered.  This  updated  bibliog- 
raphy contains  159  citations  of  which  19  are  new 
entries  to  the  previous  edition.  (Author's  abstract) 
W89-12163  ' 


ACTIVATED   CHARCOAL   FILTERS:   WATER 
TREATMENT,  POLLUTION  CONTROL,  AND 
INDUSTRIAL      APPLICATIONS,      JANUARY 
1970-JULY  1988:  CITATIONS  FROM  THE  U.S. 
PATENT  BIBLIOGRAPHIC  DATABASE. 
Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 
of  Civil  Engineering  and  Architecture. 
Available   from   National   Technical   Information 
Service,  Springfield,  VA  22161  as  PB88-867171, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche 
August  1988.  55p. 

Descriptors:    'Water    treatment,    'Bibliographies, 
Activated   carbon,   'Filtration,   Drinking   water 
Patents. 

This  bibliography  contains  129  citations  of  selected 
patents  concerning  activated  charcoal  filters  and 
their  applications  in  water  treatment  pollution  con- 
trol, and  industrial  processes.  Filtering  methods 
and  equipment  for  air  and  water  purification,  in- 
dustrial distillation  and  extraction,  industrial  leach- 
ing, and  filtration  of  toxic  gases  and  pollutants  are 
described.  Applications  include  drinking  water  pu- 
rification, filtering  beverages,  production  of  poly- 
mer materials,  solvent  and  metal  recovery,  swim- 
ming pool  filtration,  waste  conversion,  automobile 
fuel  and  exhaust  systems  and  footwear  deodoriz- 
ing. (Author's  abstract) 
W89-12166 


POLYELECTROLYTES:  WASTEWATER  AND 
SEWAGE  TREATMENT,  JANUARY  1977-JUNE 
1988:  CITATIONS  FROM  THE  SELECTED 
WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. 


National  Technical  Information  Service,  Spring- 
field, VA. 
For  primary   bibliographic  entry   see   Field   5D. 
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BIODEGRADATION  OF  CARBAMATES. 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For   primary   bibliographic   entry  see   Field   5D. 


DRINKING  WATER  MICROBIOLOGY  RE- 
SEARCH IN  THE  UNITED  STATES:  AN  OVER- 
VIEW  OF  THE  PAST  DECADE. 

Environmental    Protection    Agency,    Cincinnati 
OH.  Drinking  Water  Research  Div. 
For  primary  bibliographic  entry  see  Field  5F 
W89- 11083 


KINETICS  OF  METHANE-OXIDIZING  BIO- 
FILMS  FOR  DEGRADATION  OF  TOXIC  OR- 
GANICS. 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B 
W89- 11092 


DEGRADATION  OF  TRICHLOROETHYLENE 
BY  METHANOTROPHIC  BACTERIA  IN  A 
LABORATORY  COLUMN  OF  SATURATED 
AQUIFER  MATERIAL. 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

K.  P.  Mayer,  D.  Grbic-Galic,  L.  Semprini,  and  P 
L.  McCarty. 

Water  Science  and  Technology  WSTED4  Vol 
20,  No.  11/12,  p  175-178,  1988.  7  ref.  EPA  Assist- 
ance Agreement  CR-8 12220. 

Descriptors:  'Chlorinated  hydrocarbons,  'Water 
pollution  treatment,  'Biodegradation,  'Fate  of  pol- 
lutants, 'Biodegradation,  'Methane  bacteria,  'Bio- 
transformation, 'Groundwater  pollution,  Sub- 
strates, Aquifers,  Methane,  Growth  rates,  Bacteria. 

A  laboratory  experiment  was  designed  to  investi- 
gate the  biotransformation  of  trichloroethylene 
(TCE)  by  bacteria  using  methane  as  a  primary 
substrate  under  conditions  simulating  a  contaminat- 
ed aquifer.  Solid  material  was  acquired  aseptically 
from  an  uncontaminated  shallow  confined  aquifer 
and  packed  in  glass  columns.  The  relationship  be- 
tween the  methane  and  oxygen  supplied,  bacterial 
growth,  and  TCE  transformation  was  examined  in 
an  attempt  to  optimize  a  potentially  applicable 
process  of  in  situ  treatment  of  groundwater.  Ap- 
proximately 20  percent  of  the  14C-labeled  TCE,  at 
an  initial  concentration  of  50  micrograms/L,  was 
transformed  to  C02.  A  five-fold  increase  in  the 
rate  at  which  methane  and  oxygen  were  supplied 
to  the  columns  resulted  in  no  substantial  increase  in 
TCE  tranformation.  The  sorption  of  TCE  onto 
aquifer  solids  may  have  obscured  treatment  differ- 
ences. Addition  of  hydrogen  peroxide  as  the 
source  of  oxygen  caused  a  decrease  in  methane 
utilization,  although  the  impact  of  TCE  transfor- 
mation is  not  yet  clear.  (Author's  abstract) 
W89-11093 


INSTRUMENTAL  DETECTION  OF  COLI- 
FORM  BACTERIA  FOR  EMDUSTRIAL  CON- 
TROL OF  DRINKING  WATER  QUALITY. 

Societe  Generale  pour  l'Agriculture,  Rueil-Mal- 
maison  (France). 

For  primary  bibliographic  entry  see  Field  5A 
W89- 11095 


EVALUATION  OF  MICROBIAL  DETECTION 
METHODS  AND  INTERLABORATORY  COM- 
PARISONS DURING  A  PEROXIDE-NUTRIENT 
ENHANCED  IN  SITU  BIORECLAMATION. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE.  Chemicals  and  Pigments  Dept. 

For  primary  bibliographic  entry  see  Field  5A 

W89-11U3 


BIOLOGICAL  ELIMINATION  OF  DICHLORO- 
METHANE  FROM  CONTAMINATED 

GROUNDWATER-INTERFERENCE  BY  COM- 
PONENTS OF  THE  GROUNDWATER. 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserbau,  Wassergutewirtschaft  und  Abfall- 
technik. 

H.  Scholz-Muramatsu,  V.  Schneider,  S.  Gaiser 
and  D.  Bardtke. 

Water  Science  and  Technology  WSTED4  Vol 
20,  No.  11/12,  p  393-397,  1988.  1  fig,  4  tab,  II  ref 
German  Fed.  Ministry  for  Sci.  and  Tech.  Contract 
No.  02  WA  86426. 

Descriptors:  'Chlorinated  hydrocarbons,  'Water 
pollution  treatment,  'Biological  treatment 
Groundwater  pollution,  'Water  pollution  control, 
Spectrometers,  Leachates,  Organic  compounds' 
Landfills,  Volatility,  Sensitivity  analysis,  Sludge. 

The  inhibiting  factors  for  the  biological  elimination 
of  dichloromethane  (DCM)  in  the  leachate  of  a 
lacquer  sludge  landfill  was  identified.  About  50% 
of  the  inhibiting  substances  belong  to  the  volatile 
fraction  of  the  leachate.  This  fraction  was  analyzed 
by  mass  spectrometry.  Selected  compounds  from 
this  chromatogram  were  examined  with  regard  to 
their  inhibiting  effect  on  the  DCM  elimination  rate. 
A  distinct  inhibition  was  caused  by  1,2-dichlor- 
oethane,  ethylbenzene,  and  xylene.  The  DCM 
elimination  was  most  sensitive  against  1,2  dichlor- 
oethane.  The  compounds  can  be  classified  in  the 
following  order  of  decreasing  interference:  1,2- 
dichloroethane  >  ethylbenzene  >  p-xylene  >  tol- 
uene >  trichloroethene.  Other  than  these  com- 
pounds, the  leachate  contained  nonvolatile  inhibi- 
tors that  could  not  be  identified.  (Author's  ab- 
stract) 
W89-11123 


MARINE  HYDROCARBON-DEGRADING 

MICROORGANISMS:    COMMUNITY    STRUC- 
TURE AND  BIOMASS  DETERMINATION. 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  5B 
W89-11130 


BACTERIAL  BIODEGRADATION  OF  PETRO- 
LEUM HYDROCARBONS  IN  GROUNDWAT- 
ER: IN  SITU  AUGMENTED  BIORECLAMA- 
TION WITH  ENRICHMENT  ISOLATES  IN 
CALIFORNIA. 

CytoCulture  International,  Inc.,  San  Francisco, 
CA. 

R.  J.  von  Wedel,  J.  F.  Mosquera,  C.  D.  Goldsmith 
G.  R.  Hater,  and  A.  Wong. 

Water  Science  and  Technology  WSTED4  Vol 
20,  No.  11/12,  p  501-503,  1988.  4  fig. 

Descriptors:  'Water  pollution  treatment,  'Fate  of 
pollutants,  'Microbial  degradation,  'Oil  pollution 
•Biological  treatment,  'Cleanup,  'California,  'Bio- 
degradation, 'Hydrocarbons,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  'Aerobic  bacteria,  Isola- 
tion, Enrichment,  Infiltration,  Growth  chambers, 
Pseudomonas,  Bacteria,  Petroleum  products,  Soil 
contamination. 

Commercial  blends  of  enrichment  isolates  of  aero- 
bic bacteria  are  being  used  for  in  situ  biodegrada- 
tion of  petroleum  hydrocarbons  contaminating  soil 
and  groundwater  at  several  industrial  sites  in  Cali- 
fornia. Contaminated  groundwater  in  above- 
ground  chemostats  are  maintained  with  cultures  of 
some  strains  of  Pseudomonas  bacteria.  After  the 
bioreclamation  process,  the  water  is  reinfiltrated 
into  the  ground  to  augment  the  in  situ  biodegrada- 
tion of  petroleum  absorbed  into  the  soil.  Prelimi- 
nary results  of  one  such  bioreclamation  project  are 
reviewed  to  demonstrate  its  feasibility  for  aquifers 
contaminated  with  fuels,  solvents,  and  other  petro- 
leum products.  Contaminated  groundwater  is  col- 
lected through  a  network  of  French  drains  and 
treated  in  a  series  of  chemostat  bioreactors  de- 
signed to  maximize  the  residence  time  of  the  exog- 
enous bacterial  cultures.  Reclaimed,  treated  efflu- 
ent water  which  has  attained  low  levels  of  dis- 
solved hydrocarbon  is  blended  with  additional  bac- 
terial cultures  and  nutrients  to  augment  the  effec- 
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tiveness  of  the  process.  In  one  petroleum  products 
distribution  site  with  extensive  gasoline  leakage  in 
Southern  California,  bioreclamation  resulted  in 
benzene,  toluene,  xylene,  and  total  hydrocarbon 
reductions  of  85,  98,  33  and  93  percent,  respective- 
ly. A  new  augmented  bioreclamation  project  using 
bacteria  is  now  underway  at  a  former  trucking 
terminal  in  Northern  California.  (Fnedmann-PTT) 
W89-11147 

BIODEGRADATION  AND  GROWTH  KINET- 
ICS OF  ENRICHMENT  ISOLATES  ON  BEN- 
ZENE, TOLUENE,  AND  XYLENE. 

Sybron  Chemicals,  Inc.,  Salem,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11148 

UNIFTED  THEORY  FOR  MICROBIAL 
GROWTH  CONTROLLED  BY  MULTIPLE 
LIMITING  SUBSTANCES, 

Nanyang  Technological  Inst.,  Singapore.  School 

of  Civil  and  Structural  Engineering. 

For  primary  bibliographic  entry  see   Field   5D. 

W89-11150 

MONITORING  STRATEGIES  TO  DETERMINE 
COMPLIANCE  WITH  WATER  QUALITY  OB- 
JECTIVES. m  . .  .   _ 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Water  Quality  Branch. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-11161 


ESTIMATING  THE  WATER  QUALITY  BENE- 
FITS FROM  SOIL  EROSION  CONTROL. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
M.  O.  Ribaudo,  and  C.  E.  Young. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
1,  p  71-78,  February   1989.   1  fig,  2  tab,   19  ref. 

Descriptors:  *Erosion  control,  *Model  studies, 
•Soil  erosion,  *Soil  conservation,  *Water  quality, 
•Sediment  transport,  *Nutrient  transport,  Econom- 
ic aspects,  Recreation,  Pollution  load. 

A  framework  for  estimating  the  water  quality  ben- 
efits from  soil  erosion  was  developed.  The  frame- 
work is  based  on  the  linkages  between  soil  erosion 
and  offsite  damages.  The  linkages  are:  erosion  on 
the  field,  movement  of  eroded  materials  to  water- 
ways, impact  of  discharged  material  on  water  qual- 
ity parameters,  impact  of  water  quality  changes  on 
the  ability  of  water  to  provide  economic  services, 
and  the  economic  value  of  the  changes  in  water 
use.  These  linkages  need  to  be  modeled  in  order  to 
estimate  the  water  quality  benefits  from  reductions 
in  soil  erosion.  Methods  for  modeling  each  link  on 
a  geographic  level,  which  enables  the  analyses  of 
national  soil  conservation,  were  examined.  Areas 
where  data  or  models  were  found  to  be  lacking 
include  transport  of  sediment  and  nutrients  to 
water  systems,  impact  of  discharged  materials  on 
water  quality  parameters,  and  impact  of  water 
quality  on  ability  of  water  to  provide  economic 
services.  An  economic  evaluation  of  1983  soil  con- 
servation programs  was  presented  as  an  example  of 
how  the  framework  could  be  used.  A  number  of 
simplifying  assumptions  were  made  to  represent 
links  that  could  not  be  modeled  with  available 
data.  (Author's  abstract) 
W89-11162 


cover  a  variety  of  conditions,  and  integrate  a  wide 
range  of  information  to  allow  managers  and  plan- 
ners to  assess  different  control  strategies.  A  pollut- 
ant input  accounting  approach  is  presented  in  the 
form  of  an  existing  model  (WATERSHED)  that 
has  been  adapted  to  run  on  modern  electronic 
spreadsheets.  As  an  application,  WATERSHED  is 
used  to  assess  options  to  improve  the  quality  of 
highly  eutrophic  Delavan  Lake  in  Wisconsin.  WA- 
TERSHED is  flexible  in  that  several  techniques, 
e.g.  the  Universal  Soil  Loss  Equation  or  unit-area 
loadings,  can  be  used  to  estimate  nonpoint-source 
inputs.  Once  the  model  parameters  are  determined 
(and  calibrated,  if  possible),  the  spreadsheet  fea- 
tures can  be  used  to  conduct  a  sensitivity  analysis 
of  management  options.  In  the  case  of  Delavan 
Lake,  it  was  concluded  that,  although  some  non- 
point  controls  were  cost-effective,  the  overall  re- 
duction in  phosphorus  would  be  insufficient  to 
measurably  improve  water  quality.  (Author's  ab- 
stract) 
W89-11169 


SPREADSHEET  WATERSHED  MODELING 
FOR  NONPOINT-SOURCE  POLLUTION  MAN- 
AGEMENT IN  A  WISCONSIN  BASIN. 

Geological  Survey,  Madison,  WI. 
J  F  Walker,  S.  A.  Pickard,  and  W.  C.  Sonzogni. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
1,  p  139-147,  February  1989.  4  fig,  5  tab,  12  ref. 

Descriptors:  'Nonpoint  pollution  sources,  •Water- 
shed management,  *Water  pollution  control, 
•Computer  models,  Computer  programs,  Delavan 
Lake,  Wisconsin,  Water  pollution  sources,  Phos- 
phorus removal,  Water  quality,  Model  studies. 

Although  several  sophisticated  nonpoint  pollution 
models  exist,  few  are  available  that  are  easy  to  use, 


MANGANESE  OXIDATION  RELATED  TO 
THE  RELEASES  FROM  RESERVOIRS. 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11175 

DEGRADATION  OF  CHLORINATED  AND 
NON-CHLORINATED  AROMATIC  SOLVENTS 
IN  SOIL  SUSPENSIONS  BY  PURE  BACTE- 
RIAL CULTURES. 

Groningen  Rijksuniversiteit  (Netherlands).  Dept. 

of  Biochemistry. 

R.  Oldenhuis,  L.  Kuijk,  A.  Lammers,  D.  B. 

Janssen,  and  B.  Witholt. 

Applied  Microbiology  and  Biotechnology,  Vol.  30, 

No   2,  p  211-217,  February  1989.  3  fig,  1  tab,  18 

ref. 

Descriptors:  *Water  pollution  treatment,  *Fate  of 
pollutants,  *Biodegradation,  *Aromatic  com- 
pounds, 'Solvents,  *Soil  bacteria,  Chlorinated  hy- 
drocarbons, Bacteria,  Benzenes,  Carbon,  Energy, 
Activated  sludge,   Sludge,   Culturing  techniques. 

Several  strains  that  utilize  aromatic  solvents  were 
isolated  and  tested  for  their  ability  to  degrade 
chlorinated  and  non-chlorinated  aromatic  hydro- 
carbons. The  effect  of  inoculation  with  pure  bacte- 
rial cultures  on  the  degradation  of  benzene,  tolu- 
ene, o-xylene,  m-xylene,  and  p-xylene,  chloroben- 
zene,  o-dichlorobenzene,  and  1,3,5-trichloroben- 
zene  in  soil  slurries  was  studied.  The  compounds 
for  which  organisms  were  added  were  rapidly 
degraded.  Without  inoculation,  however,  degrada- 
tion of  benzene,  toluene,  m-xylene  and  p-xylene, 
and  chlorobenzene  was  slow,  while  o-xylene  and 
o-dichlorobenzene  were  only  slightly  degraded. 
The  results  showed  that  degradation  was  due  to 
growth  of  the  inoculated  cells  using  the  aromatic 
compounds  as  sources  of  carbon  and  energy.  Addi- 
tion of  activated  sludge  did  not  stimulate  degrada- 
tion. The  degradation  rate  of  aromatic  solvents  by 
the  added  bacteria  in  soil  slurries  was  similar  or 
higher  than  that  observed  in  liquid  cultures  of  the 
same  organisms.  (Author's  abstract) 
W89-11214 

POLLUTION  CONTROL-REGULATION  AND 
LEGAL  PROVISIONS  IN  INDIA. 

Gujarat  Narmada  Valley  Fertilizers  Co.  Ltd., 
Broach  (India). 

For  primary  bibliographic  entry  see  Field  5(j. 
W89- 11224 

POLLUTION  CONTROL-REGULATION  AND 
LEGAL  PROVISIONS  IN  INDIA. 

Gujarat    Narmada    Valley    Fertilizers    Co.    Ltd., 

Broach  (India). 

A.  N.  Aggarwal,  and  V.  K.  Karia. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  10,  p  57-62,  1988.  2  ref. 

Descriptors:  *Water  pollution  control,  •Regula- 
tions, *India,  Legal  aspects,  Environmental  policy, 
Legislation,   Standards,  Water  quality  standards, 


Administrative  agencies,  Licensing,  Planning,  Eco- 
nomic aspects,  Taxes,  Liability. 

Immediately  after  independence  in  1946,  the  Gov- 
ernment of  India  resorted  to  rapid  industrialization 
to  minimize  outside  dependence  and  to  improve 
the  standard  of  living.  This,  while  helping  the 
country  to  grow,  also  created  problems  of  environ- 
mental management.  Rapid  deterioration  of  natural 
resources  forced  the  Government  to  enact  a 
number  of  legislative  measures  and  create  regula- 
tory agencies  both  at  central  and  state  government 
levels.  These  agencies  were  given  powers  to  effec- 
tively implement  various  Acts.  Severe  penalties, 
including  fines  and  imprisonment,  were  envisaged 
for  offenders  of  environmental  Acts.  Responsibil- 
ities were  defined  to  avoid  a  scapegoat  approach. 
On  the  other  hand,  to  reward  industries  showing  a 
positive  approach  to  environmental  protection,  a 
number  of  fiscal  incentives  and  tax  benefits  were 
also  offered.  Recently,  to  provide  more  compre- 
hensive legislation  for  the  protection  of  all  the 
components  of  the  environment  under  a  single 
agency,  a  new  bill  entitled  'Environmental  Protec- 
tion Bill,  1986'  has  been  introduced  in  Parliament. 
This  regulatory  approach  has  started  to  show  re- 
sults, and  more  and  more  industries  have  started  to 
provide  pollution  control  facilities.  (Author's  ab- 
stract) 
W89-11224 


USE  OF  BIOMONITORING  TO  CONTROL 
TOXICS  IN  THE  UNITED  STATES. 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-11229 

RECOVERY  AND  RECYCLING  OF  LIQUID 
EFFLUENT  AT  GNFC-A  STEP  TOWARDS 
ZERO  EFFLUENT. 

Gujarat    Narmada    Valley    Fertilizers    Co.    Ltd., 

Broach  (India). 

V.  K.  Karia,  and  V.  S.  Joshi. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  10,  p  175-182,  1988.  8  tab. 

Descriptors:  *Process  control,  *Water  reuse,  •In- 
dustrial wastewater,  *India,  'Wastewater  treat- 
ment, Ammonia,  Ureas,  Fertilizers,  Vanadium,  Cy- 
anide, Oil,  Irrigation,  Lime,  Cooling  water,  Slur- 
ries. 

The  Gujarat  Narmada  Valley  Fertilizers  Company 
Ltd  (GNFC),  a  giant  fertilizers  and  chemicals 
complex  in  India,  owns  the  world's  largest  single 
stress  ammonia  and  urea  plants.  Regarding  liquid 
effluents,  the  company  has  successfully  concluded 
a  number  of  research  and  development  projects  as 
a  result  of  which  nearly  71%  of  the  total  volume  of 
liquid  effluent  is  put  to  productive  use.  This  has 
helped  the  company  to  reduce  the  fresh  water 
intake  by  about  18,000  cu  m/day  (much  more  than 
the  total  volume  of  fresh  water  required  by  the 
whole  city).  The  remaining  volume  (29%)  leaving 
GNFC  premises  completely  conforms  to  irrigation 
standards  and  has  been  utilized  by  farmers  for  the 
last  5  years.  This  has  resulted  in  a  'mini  green 
revolution'  in  the  water-scarce  area  of  Bharuch 
District.  Since  the  entire  effluent  is  either  being 
recycled  within  the  company  or  being  used  by 
farmers,  the  company  has  reached  a  stage  of  zero 
effluent.  The  company  also  has  saved  more  than 
$500,000  to  date  by  properly  managing  liquid  efflu- 
ent. (Author's  abstract) 
W89-11235 


MANAGING  WATER  QUALITY  IN  RELATION 
TO  THE  PETROCHEMICAL  INDUSTRY. 

Anglian    Water   Authority,    Norwich   (England). 

Norwich  Sewage  Div. 

P.  J.  Matthews. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  10,  p  261-269,  1988.  2  tab,  33  ref. 

Descriptors:  *Water  quality  management,  •Chemi- 
cal industry,  'Standards,  *Oil  pollution,  Refineries, 
Oil  wastes,  Water  quality,  Water  pollution  effects, 
Water  quality  standards,  Monitoring,  Sampling, 
Wastewater  analysis. 
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W89- 11278 


GROUNDWATER  MODELING  FOR  SALINITY 
MANAGEMENT:  AN  AUSTRALIAN  CASE 
STUDY. 

Australian  National  Univ.,  Canberra.  Centre  for 

Resource  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2F 

W89-U281 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 

The  impact  of  petrochemicals  on  the  aquatic  envi- 
ronment from  the  viewpoint  of  the  water  manager, 
is  reviewed  with  emphasis  on  the  effects  of  refin- 
ery effluents.  Oil  products  can  disrupt  the  ecology 
of  environmental  waters  and  render  the  manage- 
ment of  sewerage  and  sewage  treatment  systems 
difficult.  Water  management  can  utilize  different 
approaches  to  the  avoidance  of  deleterious  effects 
and  that  favored  by  the  UK  involves  the  use  of 
quality  objectives.  These  can  be  used  to  calculate 
acceptable  effluent  quality  limits.  Continued 
achievement  of  the  objectives  must  rely  on  satis- 
factory monitoring  and  analytical  methods.  With 
the  international  nature  of  oil  pollution,  interna- 
tional analytical  methods  are  being  introduced. 
Accurate  monitoring  programs  and  clear  analytical 
methods  commonly  used  are  essentia]  in  the  under- 
standing of  environmental  information  but  the  mis- 
take must  never  be  made  of  setting  standards  with 
data  derived  from  one  method  and  then  monitor- 
ing against  that  standard  using  a  method  with 
different  performance  characteristics.  Oil  pollution 
has  not  been  in  the  public  mind  for  some  time  in 
the  UK,  but  constant  vigilance  by  authorities  for 
good  discharge  quality  and  avoidance  of  polluting 
entries  (spillages,  etc.)  is  vital  in  a  world  with  an 
increasing  demand  for  better  environmental  pro- 
tection. (Author's  abstract) 
W89-11245 


UNIFIED  MANAGEMENT  OF  SURFACE  AND 
GROUNDWATER  QUALITY  THROUGH 
CLEAN  WATER  ACT  AUTHORITIES. 

Tennessee  Valley  Authority,  Knoxville.  Environ- 
mental Quality  Staff. 
A.  M.  Duda. 

Ground  Water  GRWAAR,  Vol.  27,  No.  3,  p  351- 
362,  May- June  1989.  6  fig,  1  tab,  29  ref. 

Descriptors:  'Water  pollution  control,  'Water 
management,  'Aquifer  management,  'Water  qual- 
ity control,  'Water  policy,  'Surface-groundwater 
relations,  'Administrative  regulations,  Surface 
water,  Groundwater  recharge,  Storm  runoff,  Sea- 
sonal variation,  Hydrologic  properties,  Geohydro- 
logy. 

The  case  is  presented  for  why  unified  management 
of  surface  water  and  groundwater  quality  is 
needed.  The  seven-state  Tennessee  Valley  region  is 
used  as  a  microcosm  of  the  nation  to  illustrate  why 
the  quality  of  surface  and  subsurface  waters  should 
be  conjunctively  managed.  Subsurface  and  surface 
water  are  commonly  linked  in  basins  across  the 
nation,  both  hydrologically  and  institutionally. 
While  groundwater  was  thought  to  provide  ap- 
proximately 30  percent  of  the  nation's  streamflow 
and  up  to  100  percent  of  streamflow  during  low 
flow  seasons,  hydrologists  now  recognize  that 
groundwater  plays  a  more  active,  responsive  role 
in  the  generation  of  storm  runoff  than  was  previ- 
ously thought.  Also,  surface  waters  serve  as  impor- 
tant sources  of  recharge  of  aquifers  throughout  the 
west  and  for  karst,  wetland,  and  coastal  hydrogeo- 
logic  settings  in  humid  areas.  Unified  management 
of  subsurface  and  surface  water  quality  makes  both 
hydrologic  and  institutional  sense  for  dealing  with 
cross-media,  cross-agency  linkages  causing  water 
pollution.  Congressional  testimony  presented  by 
the  Tennessee  Valley  Authority  (TV A)  suggests 
that  this  unified  water  quality  management  can  be 
achieved  through  a  narrow  amendment  to  the 
Clean  Water  Act  requiring  state  adoption  of  (1) 
surface  and  subsurface  water  classificatoin  systems, 

(2)  surface  and  subsurface  numerical  standards,  and 

(3)  conjunctive  surface-subsurface  water  quality 
management  programs.  National  minimum  pro- 
gram requirements,  federal  funding,  and  federal 
program/facility  compliance  would  provide  lead- 
ership in  creating  new  local/state/federal  partner- 
ships targeted  to  priority  geographic  areas.  In  this 
way,  the  state  comprehensive  program  would 
become  the  hub  around  which  the  spokes  of  all 
different  environmental  and  natural  resource  man- 
agement (technology-based  control)  programs 
with  surface  water  or  groundwater  quality  implica- 
tions would  be  integrated.  This  proactive  water 
quality  management  approach  would  be  less  costly 
to  the  public  than  existing  reactive  approaches 
which  have  left  taxpayers  with  a  half  million  dollar 
remedial  action  bill  for  cleaning  up  our  surface 
water  resources.  (Friedmann-PTT) 


IMPROVEMENTS  IN  THE  BENTHIC  FAUNA 
OF  THE  TEES  ESTUARY  AFTER  A  PERIOD 
OF  REDUCED  POLLUTION  LOADINGS. 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 
N.  Shillabeer,  and  J.  F.  Tapp. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol  20  No 
3,  p   119-123,  March   1989.  6  fig,  2  tab,   11  ref 

Descriptors:  'Benthic  fauna,  'Water  quality  con- 
trol, 'Estuaries,  'Pollution  load,  Species  diversity, 
Water  pollution  effects,  Regeneration,  Ecotypesi 
Industrial  wastes,  Domestic  wastes,  Estuarine  envi- 
ronment, Marine  environment,  Data  interpretation. 

The  Tees  Estuary  (north  east  England)  has  been 
industrialized  since  the  nineteenth  century  and 
used  for  the  disposal  of  industrial  and  domestic 
waste.  Its  physical  nature  has  been  changed  by 
canalization  and  dredging.  In  1970,  a  number  of 
water  quality  objectives  were  established  by  the 
Northumbrian  River  Board  and  local  industry,  and 
during  the  1970s  water  quality  improved.  Classifi- 
cation analysis  identifies  three  faunal  associations 
within  the  estuary.  The  seaward  end  of  the  estuary 
has  a  typical  estuarine  fauna,  and  the  middle 
reaches  are  dominated  by  an  abundant  fauna  toler- 
ant of  organic  pollution.  Species  diversity  and 
abundance  increased  between  1979  and  1985  with  a 
penetration  of  marine  fauna  into  the  estuary  and 
increase  in  abundance  in  the  middle  reaches.  The 
estuarine  environment  is  far  more  dynamic  than 
the  fully  marine  environment  and  therefore  there 
may  be  a  wider  range  of  temporal  variation  in  the 
diversity  of  the  benthos  of  an  estuary.  During  the 
1979-85  period,  there  was  a  general  trend  of  im- 
provement in  the  estuary,  with  a  slight  decline  in 
the  number  of  species  between  1982  and  1984.  This 
highlights  the  problems  of  interpreting  data  that 
demonstrates  short-term  changes  and  long-term 
trends.  (Miller-PTT) 
W89- 11384 


NON-LINEAR  RESPONSE  OF  WET  DEPOSI- 
TION TO  EMISSIONS  REDUCTION-  A 
MODEL  STUDY. 

Ontario   Ministry  of  the   Environment,   Rexdale. 
P.  K.  Misra,  R.  Bloxam,  C.  Fung,  and  S.  Wong. 
Atmospheric  Environment  ATENBP,  Vol  23  No 
3,  p  671-687,  March  1989.  20  fig,  7  ref. 

Descriptors:  'Air  pollution  effects,  'Pollution  con- 
trol, 'Water  pollution  control,  'Air  pollution  con- 
trol, 'Model  studies,  'Sulfates,  'Acid  rain,  Oxida- 
tion, Emissions,  Eulerian  models,  Lagrangian 
models. 

An  Eulerian  atmospheric  model  with  complex 
chemistry  (Acidic  Deposition  and  Oxidant  Model) 
and  a  Lagrangian  model  with  linear  chemistry 
(Ontario  Ministry  of  the  Environment  Trajectory 
Model)  were  used  to  simulate  the  wet  S04(2-) 
deposition  pattern  over  eastern  North  America  for 
16  days  during  April  1981.  The  two  model  results 
agree  reasonably  well  with  each  other  when  the  16 
day  average  values  are  compared.  They  also  show 
reasonable  agreement  with  observed  data.  Having 
established  the  ability  of  the  models  to  predict 
deposition  patterns  for  1981  emissions,  reduction 
scenarios  with  50%  SO  sub  x  and  50%  SO  sub  x 
and  NO  sub  x  of  the  1981  emissions  were  studied 
through  the  Eulerian  model.  Near  the  heavy  emis- 
sions area,  the  reduction  in  S04(2-)  wet  deposition 
is  only  about  30-40%.  In  this  respect  the  linear 
Lagrangian  model  departs  significantly  from  the 
Eulerian  model.  This  non-linearity  in  response  is 
attributed  to  the  role  of  oxidants  in  controlling  the 
conversion  of  S02  to  S04(2-).  (Author's  abstract) 
W89- 11452 


MANAGEMENT  FUNCTIONS  FOR  EFFEC- 
TIVE CONTROLS  OF  GROUNDWATER  CON- 
TAMINATION. 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  Engi- 
neering. 
J.  Y.  C.  Huang. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-183024/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Wisconsin  Water  Resources  Center,  Madi- 
son, Technical  Report  WIS  WRC  88-02,  1988  28p 
6  tab,  20  ref,  append.  USGS  Contract  14-08-0001- 
G1261.  USGS  Project  G1261-08. 

Descriptors:  'Groundwater  management, 

'Groundwater  pollution,  'Institutional  constraints! 
•Management  planning,  'Wisconsin,  Groundwat- 
er, Legal  aspects,  Planning,  Water  pollution  con- 
trol, Public  opinion,  Attitudes. 

Preventing  groundwater  pollution  is  the  most  de- 
sirable means  of  insuring  groundwater  quality.  The 
institutional  framework  of  groundwater  protection 
at  the  state  and  local  levels  of  government  was 
evaluated.  Six  southeastern  Wisconsin  counties 
were  investigated  through  personal  interviews 
with  county  health  officials  using  a  questionnaire 
designed  to  identify  management  practices,  tools, 
and  problems  as  well  as  local  sources  of  ground- 
water pollution.  Based  on  a  nationwide  assessment 
and  responses  to  the  county  questionnaire,  recom- 
mendations were  made  on  an  effective  means  of 
controlling  groundwater  contamination.  The  most 
difficult  management  problem  was  identified  as 
political,  indicative  of  the  lack  of  local  level  gov- 
ernment support  of  groundwater  protection.  Be- 
cause government  is  responsive  to  public  opinion, 
the  lack  of  support  is  the  result  of  a  lack  of  public 
awareness.  Thus,  education  should  be  an  integral 
part  of  groundwater  programs  in  order  to  gain 
support  for  protection  efforts.  (USGS) 
W89- 11489 


LAKE  RESTORATION  BY  REDUCING  EXTER- 
NAL PHOSPHORUS  LOADING:  THE  INFLU- 
ENCE OF  SEDIMENT  PHOSPHORUS  RE- 
LEASE. 

North  East  River  Purification  Board,  Stirling 
(Scotland).  6 

M.  W.  Marsden. 

Freshwater  Biology  FWBLAB,  Vol.  21,  No  2  p 
139-162,  April  1989.  7  fig,  1  tab,  183  ref,  append 

Descriptors:  'Lake  restoration,  'Pollution  load, 
'Cycling  nutrients,  'Water  pollution  control,  'Eu- 
trophic  lakes,  'Phosphorus,  'Lake  sediments, 
'Path  of  pollutants,  'Sediment-water  interfaces, 
Lake  morphometry,  Lakes,  Biomass,  Eutrophica- 
tion,  Phytoplankton,  Trophic  level,  Limiting  nutri- 
ents. 

The  factors  that  determine  the  recovery  of  eutro- 
phic  lakes  following  a  reduction  in  the  external 
phosphorus  loading  are  reviewed.  The  mean  phos- 
phorus content  of  a  lake  should  decrease  roughly 
in  proportion  to  the  reduction  in  phosphorus  input. 
Where  the  lake  phosphorus  concentration  does  not 
decrease  as  predicted,  then  the  release  of  phospho- 
rus from  the  sediment  is  implicated.  The  current 
understanding  of  the  processes  by  which  sediment 
phosphorus  is  mobilized  and  transported  into  the 
photic  zone  is  reviewed.  The  extent  to  which 
phosphorus  release  can  maintain  lake  phosphorus 
concentrations  following  the  reduction  in  external 
loading  is  influenced  by  lake  morphometry,  flush- 
ing rate,  sediment  type,  trophic  state,  and  history 
of  enrichment.  A  reduction  in  the  phytoplankton 
biomass  of  a  lake  is  dependent  upon  the  size  of  the 
decrease  in  lake  phosphorus  concentration  and  the 
degree  to  which  phosphorus  limits  primary  pro- 
duction. The  importance  of  phosphorus  in  limiting 
phytoplankton  production  tends  to  decrease  with 
increasing  lake  trophic  status.  Improvements  in  the 
condition  of  highly  eutrophic  lakes  require  very 
large  reductions  in  externa]  phosphorus  loading, 
whereas  in  mildly  enriched  lakes,  moderate 
changes  in  the  supply  of  phosphorus  have  noticea- 
ble effects  on  phytoplankton  biomass.  (Author's 
abstract) 
W89-11543 
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BIODEGRADATION  OF  TRANS-1.2-DICHLOR- 
OETHYLENE      BY      METHANE-UTILIZING 
BACTERIA  IN  AN  AQUIFER  SIMULATOR. 
C.A.A.  Bioremediation  Systems,  Boston,  MA. 
A.  T.  Moore,  A.  Vira,  and  S.  Fogel. 
Environmental        Science        and        Technology 
ESTHAG,  Vol.  23,  No.  4,  p  403-406,  April  1989.  4 
fig   10  ref.  U.S.  Environmental  Protection  Agency 
Office  of  Exploratory  Research  Phase  II  Small 
Business  Innovation  Research  Grant  68-02-4147. 

Descriptors:  'Water  pollution  treatment,  'Biode- 
gradation,  'Groundwater  pollution,  'Simulation, 
•Water  pollution  control,  'Methane  bacteria, 
•Chlorinated  hydrocarbons,  Oxidation,  Aliphatic 
hydrocarbons,  Saturated  soils,  Sand,  Mineral 
water,  Nutrients,  Oxygen,  Methane,  Carbon  diox- 
ide. 

Methane-utilizing  bacteria  are  known  to  oxidize 
chlorinated  aliphatics  such  as  tnchloroethylene 
and  trans-  1,2-dichloroethylene  (t-l,2-DCE)  in 
aqueous  solution.  It  has  been  suggested  that  this 
process  could  be  utilized  to  biodegrade  these  com- 
pounds in  contaminated  groundwaters.  Therefore, 
biodegradation  of  t-l,2-DCE  was  followed  m  a 
saturated  soil  reactor  constructed  to  simulate 
groundwater  conditions.  t-l,2-DCE-contaminated 
water  was  recirculated  horizontally  through  sand 
at  a  Darcy  velocity  of  one  foot  per  day.  Methane- 
utilizing  bacteria  were  added  and  stimulated  by 
amending  the  recirculating  water  with  mineral  nu- 
trients, oxygen,  and  methane.  After  these  additions 
the  concentration  of  t-l,2-DCE  decreased  and  its 
unstable  biodegradation  intermediate,  dichloroeth- 
ylene  oxide,  appeared  transiently.  This  degradation 
occurred  during  rapid  utilization  of  methane  and 
oxygen  as  well  as  production  of  carbon  dioxide. 
Subsequent  additions  of  t-l,2-DCE  produced  simi- 
lar results.  (Author's  abstract) 
W89- 11593 


STUDY  ON  WATER  QUALITY  CHARACTER- 
ISTICS AND  WATER  QUALITY  MODEL  IN 
SUYEONG  ESTUARY, 

National  Fisheries  Univ.  of  Pusan  (Republic  of 
Korea).  Dept.  of  Environmental  Science  and  Engi- 
neering. 
B  H  Lee 

Bulletin  of  National  Fisheries  University  of  Pusan, 
Vol.  28,  No.  2,  p  23-38,  December  1989.  8  fig,  10 
tab,  16  ref,  append.  English  summary. 

Descriptors:  'Water  quality,  'Model  studies, 
•Water  pollution  control,  *Estuaries,  *Korea,  Bio- 
chemical oxygen  demand,  Suspended  solids,  Am- 
monia, Nitrogen,  Oxygen  demand,  Dispersion  co- 
efficient, Model  studies,  Water  quality  manage- 
ment, Wastewater  treatment. 

A  study  was  conducted  to  evaluate  the  water 
quality  characteristics  and  important  factors  in  the 
water  quality  management  of  Suyeoug  Estuary, 
Korea.  The  loading  of  biochemical  oxygen 
demand,  total  suspended  solids,  and  NH(4)-N  dis- 
charged into  Suyeong  Bay  were  40  ton/d,  29  ton/ 
d,  and  14  ton/d,  respectively.  The  longitudinal 
dispersion  coefficient  was  270  sq  m/sec  (152-360  sq 
m/sec).  The  sediments  were  severely  polluted  and 
the  oxygen  consumption  rate  was  as  high  as  14  g 
02/sq  m/d.  According  to  the  Water  Quality 
Model,  wastewater  treatment  and  the  dispersion 
coefficient  were  important  factors  to  water  quality 
characteristics  in  Suyeong  Estuary.  (Author's  ab- 
stract) 
W89- 11607 


Vol.  136,  No.  5,  p  48-52,  May  1989. 

Descriptors:  'Decontamination,  *Water  pollution 
treatment,  *Air  stripping,  *Oil  pollution,  •Ground- 
water pollution,  Volatile  organics,  Benzene,  Tolu- 
ene, Case  studies,  Wash  water,  Storm  water. 

Air  stripping  has  proven  to  be  one  of  the  most 
practical  alternatives  for  removing  petroleum  con- 
tamination from  groundwater.  By  pumping  petro- 
leum contaminated  groundwater  through  an  air 
stripping  tower,  most  volatile  organic  compounds 
(VOCs)  can  be  removed,  including  nearly  all  ben- 
zene, toluene  and  xylene.  Air  stripping  has  been 
successfully  used  to  remove  many  other  volatile 
organic  compounds  as  well,  including  chloroform, 
trichloroethylene,  methylene  chloride  and  carbon 
tetrachloride,  which  are  contained  in  solvents,  de- 
greasers  and  other  chemicals.  An  air  stripper  was 
used  to  treat  a  piping  leak  at  a  retail  gasoline 
station  that  released  approximately  1 10  gal  of  un- 
leaded gasoline  to  groundwater.  Over  99.9%  of  the 
volatile  components  from  the  groundwater  were 
removed  in  each  pass  resulting  in  a  total  reduction 
to  less  than  40  ppb  in  an  8-month  period.  In  a 
second  case  groundwater  contamination  was  dis- 
covered under  a  large  petroleum  terminal  by  moni- 
toring wells.  Using  air  stripping  the  effluent  quality 
was  reduced  to  less  than  30  ppb  total  BTX  (ben- 
zene, toluene,  and  xylene).  It  was  also  demonstrat- 
ed that  air  stripping  can  be  an  effective  removal 
technique  for  cleanup  of  wash  water  and  contami- 
nated stormwater.as  well  as  contaminated  ground- 
water. (White-Reimer-PTT) 
W89-11633 


RELATIONSHIP  BETWEEN  SUBSURFACE 
BIODEGRADATION  RATES  AND  MICROBIAL 
DENSITY. 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11617 

AIR  STRIPPING  REMOVES  PETROLEUM 
FROM  GROUNDWATER. 

Agway,  Inc.,  Syracuse,  NY. 

W.  McFarland. 

Water  Engineering  and  Management  WENMD2, 


UPTAKE  OF  MERCURY  FROM  AQUEOUS 
SOLUTION  BY  DUCKWEED:  THE  EFFECTS 
OF  PH,  COPPER  AND  HUMIC  ACID. 

Louisiana  State  Univ.  System,  Baton  Rouge. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-11640 

PROPOSALS  FOR  INHIBITING  ABUNDANT 
PHYTOPLANKTON  GROWTH  AT  THE  HEAD 
OF  A  RIVER  RESERVOIR. 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 
H.  Kagawa. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  3,  No.  1-4,  p  123-132,  Jan-Apr 
1989.  7  fig,  25  ref. 

Descriptors:  *Plant  growth,  'Phytoplankton, 
'Algal  control,  'Reservoirs,  Chlorophyll  a,  Nutri- 
ents, Calcium,  Magnesium,  Trophic  index,  Japan, 
Water  temperature,  Lake  morphology,  Reservoir 
design. 

Sites  of  abundant  phytoplankton  growth  were  in- 
vestigated in  connection  with  the  water  movement 
in  the  Ishitegawa  Dam  Reservoir  in  Japan  from 
January  1982  to  January  1984  by  comparing  the 
distributions  of  chlorophyll  a,  water  temperature, 
and  coliform  bacteria.  Three  types  of  phytoplank- 
ton growth  were  identified  with  abundant  surface 
growth  at  the  head  of  the  reservoir  observed  most 
frequently.  This  growth  was  believed  to  be  caused 
by  the  mixing  of  the  surface  lake  water  with  the 
inflowing  nutrient-rich  river  water  at  the  shallow 
lake-head.  In  addition,  the  effects  of  dissolved  cal- 
cium and  magnesium  on  the  chlorophyll  a  and 
phytoplanktonic  particulate  phosphorus  concentra- 
tions at  the  head  of  the  reservoir  were  investigated 
until  December  1987.  A  trophic  index  (the  Ca-Mg 
index)  was  derived   which  correlated  positively 
with  the  chlorophyll  a  and  phytoplanktonic  partic- 
ulate phosphorus  concentrations  on  a  logarithmic 
scale  and  varied  in  relation  to  the  changes  in  the 
same  index  of  the  inflowing  river  water.  Based  on 
the  ecological  results  two  proposals  were  present- 
ed for  inhibiting  abundant  phytoplankton  growth 
at  the  head  of  a  river  reservoir:  (1)  Make  the  head 
deep  and,  in  addition,  create  a  strong  near-bottom 
underflow   of  the   inflowing   river  water;   or  (2) 
Make  a  bypass  in  order  to  cut  off  the  inflow  of 
river  water  in  the  case  of  a  high  Ca-Mg  index. 
(Author's  abstract) 
W89-11702 


COORDINATION  OF  PUBLIC  AND  PRIVATE 
ACTION:  A  CASE  STUDY  OF  LAKE  RESTORA- 
TION. 

Florida  Univ.,  Gainesville.  Dept.  of  Food  and  Re- 
source Economics. 
C.  M.  Fonyo,  and  W.  G.  Boggess. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
2,  309-317,  April  1989.  2  fig,  2  tab,  28  ref.  Gas 
Research  Institute  Contract  5080-260-1303. 

Descriptors:  'Water  hyacinth,  'Methane,  'Lake 
restoration,  'Lake  Apopka,  'Water  quality  con- 
trol, 'Florida,  Case  studies,  Water  hyacinths, 
Methane,  Public  participation,  Economic  aspects, 
Water  quality  management. 

The  potential  for  joint  public  and  private  action  for 
lake  restoration  is  examined  using  Lake  Apopka, 
Florida,  as  a  case  study.  Initial  calculations  indicate 
that  private  incentives  alone  are  inadequate  to  at- 
tract investment  in  a  facility  to  grow  and  harvest 
water  hyacinths  for  conversion  to  methane  gas. 
However,  the  private  externality  of  water  quality 
improvement  associated  with  harvesting  water 
hyacinths  provides  a  key  linkage  between  the  pub- 
lic's water  quality  objectives  and  the  private  gas 
producer's  actions.  In  order  to  establish  the  poten- 
tial basis  for  negotiation,  the  public's  willingness  to 
pay  for  environmental  services  associated  with  im- 
proved water  quality  is  estimated  and  compared 
with  the  estimated  subsidy  required  to  induce  pri- 
vate action.  A  conceptual  framework  is  then  pre- 
sented for  coordinating  actions  between  private 
firms  and  public  water  management  agencies  in 
order  to  internalize  the  private  externality  of  water 
quality  improvement  while  simultaneously  achiev- 
ing the  public  and  private  objectives.  Results  indi- 
cate that  the  subsidization  of  water  hyacinth  pro- 
duction and  harvesting  compares  favorably  with 
alternative  means  of  enhancing  the  water  quality  of 
Lake  Apopka.  (Author's  abstract) 
W89-11792 
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Descriptors:  'Hydrogen  ion  concentration,  'Acid 
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'Fish  physiology,  'Water  pollution  effects, 
Sodium  chloride,  Bicarbonates,  Calcium,  Potassi- 
um, Blood,  Urine. 

This  review  discusses  and,  where  possible,  inter- 
prets a  small  part  of  the  previous  work  on  the 
effects  of  acid  waters  on  fish,  in  terms  of  what  is 
known  of  the  physiology  of  fresh  water  fish.  The 
blood  plasmas  of  these  fish  contain  around  150 
microequivalents  (uequiv)  Na(+)  and  130  uequiv 
Cl(-)  in  addition  to  lower  concentrations  of  other 
ions,  particularly  Ca(2+),  K(+)  and  HC03(-).  In 
contrast,  soft  fresh  waters,  in  which  acidification 
may  be  a  problem,  usually  contain  <  0.1  uequiv 
NaCl/L  and  much  lower  concentrations  of  other 
ions.  Although  fish  obtain  some  salts  from  their 
food,  most  species,  including  all  salmonids,  are 
dependent  on  the  active  uptake  of  salt  from  the 
medium  to  balance  diffusion  and  urinary  losses. 
Freshwater  fish  produce  a  dilute  urine  and  urinary 
losses  <  10%  of  the  total  losses,  most  of  which 
take  place  across  the  body  wall,  particularly  across 
the  gills,  where  the  blood  plasma  and  external 
medium  are  separated  by  only  a  thin  layer  of 
respiratory  epithelium.  The  gills  are  also  the  main 
site  of  salt  uptake,  although  in  some  marine  teleosts 
salt  transport  takes  place  at  other  sites,  particularly 
on  the  inside  of  the  operculum,  and  the  possibility 
of  salt  uptake  and  loss  at  other  sites  in  freshwater 
fish  should  not  be  overlooked.  (See  also  W89- 
11837)  (Lantz-PTT) 
W89- 11849 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


The  International  Institute  for  Transportation  and 
Ocean  Policy  Studies,  1236  Henry  St.,  Halifax 
Nova  Scotia,  Canada.  1988.  320  p.  Edited  by  Peter 
G.  Wells,  and  John  Gratwick. 

Descriptors:  *Canada,  •Conferences,  •Environ- 
mental quality,  *Environmental  policy,  'Marine 
environment,  *Environmental  protection,  •Man- 
agement planning,  Water  pollution  prevention 
Legislation,  Water  pollution  control,  Water  quality 
control,  Canada,  United  Nations. 

The  overall  theme  of  the  conference  was  'to  ex- 
plore the  Marine  Environmental  Quality  (MEQ) 
issue  and  work  toward  a  framework  to  prevent  and 
resolve  marine  environmental  protection  problems 
m  Canada.'  The  1985  United  Nations  Environment 
Program  (UNEP)  'Montreal  Guidelines'  on  Pro- 
tection of  the  Marine  Environment  Against  Pollu- 
tion from  Land-Based  Sources  served  as  a  primary 
focal  point  for  discussion  of  MEQ  issues  and  ele- 
ments of  a  national  framework.  There  were  67 
participants  from  senior  levels  of  government,  in- 
dustry, public  organizations,  universities  and  pro- 
fessional organizations,  from  five  countries 
(Canada,  the  United  States,  Ireland,  England  and 
Greece).  Fifteen  papers  were  given  on  marine  en- 
vironmental principles  and  legislation,  control 
strategies,  and  the  status  of  the  MEQ  issue  in 
Canada.  One  paper  was  submitted  as  supportive 
information  on  the  global  status  of  the  acceptance 
and  use  of  the  Montreal  Guidelines.  (See  W89- 
1 1853  thru  W89-1 1867)  (Lantz-PTT) 
W89-11852  ' 


UNEP  GUIDELINES  FOR  THE  PROTECTION 
OF  THE  MARINE  ENVIRONMENT  AGAINST 
POLLUTION  FROM  LAND-BASED  SOURCES 
THEIR  IMPLEMENTATION  IN  THE  MEDI- 
TERRANEAN. 

United  Nations  Environment  Programme,  Athens 
(Greece).  Co-ordinating  Unit  for  the  Mediterrane- 
an Action  Plan. 
L.  Jeftic. 
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Descriptors:  *United  Nations,  •Environmental 
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ments, Water  quality  standards,  Mercury,  Shell- 
fish. 

The  only  legal  instrument  in  the  United  Nations 
Environmental  Program's  (UNEP)  ten  Regional 
5>eas     which     specifically     concerns     land-based 
sources  of  pollution  and  which  entered  into  force 
is  the  Protocol  for  the  protection  of  the  Mediterra- 
nean Sea  against  pollution  from  land-based  sources 
TWs  Protocol,  which  entered  into  force  in  June, 
1983,  calls  for  all  contracting  parties  to  take  all 
appropriate  measures  to  prevent,   abate,   combat 
and  control  pollution  of  the  Mediterranean  Sea 
area  caused  by  discharges  from  rivers,  coastal  es- 
tablishments or  outfalls,  or  emanating  from  any 
other  land-based  sources  within  their  territories. 
The  contracting  parties  undertook  to  eliminate  pol- 
lution from  land-based  sources  by  'black  list'  sub- 
stances and  to  strictly  limit  pollution  by  'gray  list' 
substances.   To  this  end,  the  contracting  parties 
adopted  guidelines  for  progressive  implementation 
and  a  calendar  of  actions  which  envisage  that  in 
the  period  from  1986  to  1995,  measures  to  protect 
the   marine   environment   will   be   proposed   and 
adopted  for  each  item  from  both  lists.  By  the  end 
of  1987,  the  contracting  parties  adopted  common 
Environmental  Quality  Criteria  for  bathing  waters, 
tor  shellfish  waters  and  effluent  standards  for  mer- 
cury discharges.  (See  also  W89-U852)  (Author's 
abstract) 
W89- 11853 


Scientific    Group   on   Dumping   of  the    London 
Dumping  Convention,  Irish  Science  and  Technolo- 
gy Agency,  Shannon,  Ireland. 
F°r  Primary  bibliographic  entry  see  Field  5E. 
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CANADIAN  LEGISLATION  PERTAINING  TO 
THE  PREVENTION  AND  CONTROL  OF 
MARINE  POLLUTION.  «^««^     u* 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  6E. 
W89-1 1855 


?2£^2  ECONOMIC,  INSTITUTIONAL  AND 
LEGAL  CONSIDERATIONS  IN  THE  MANAGE- 
MENT OF  LAND-BASED  SOURCES  OF 
MARINE  POLLUTION. 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Marine 
Affairs  Program. 

R.  Cote,  D.  VanderZwaag,  and  I.  Townsend 
Gault. 

IN:  Canadian  Conference  on  Marine  Environmen- 
10W:  Proceedings,  February  29-March  3, 
1988  Halifax,  Nova  Scotia.  The  International  Insti- 
tute for  Transportation  and  Ocean  Policy  Studies 
noo  H?nry  St"  Halifax,  Nova  Scotia,  Canada. 
1988.  p  59-74,  4  tab,  18  ref. 

Descriptors:  •Economic  aspects,  *Social  aspects 
Waste  management,  *Wastewater  management, 
Water  pollution  sources,  *Water  pollution  con- 
trol, 'Marine  environment,  *Legal  aspects,  'Water 
quality  management,  Coastal  waters,  Costs,  Institu- 
tions,  Public  participation,  Interagency  coopera- 

Scientific  and  technical  factors  are  often  perceived 
as  the  major  impediments  to  effective  management 
of  pollutant  sources.  It  can  be  argued  that,  in  the 
Canadian  context,  social,  economic,  institutional 
and  legal  considerations  must  receive  a  greater 
emphasis  if  governments  expect  to  make  significant 
gains   in   the   protection   of  coastal   waters.   The 
awareness  of  the  public  must  be  raised  while  in- 
volving them  in   the  decision-making  processes 
Interdisciplinary    educational    and    research    pro- 
grams should  also  be  enhanced   by  establishing 
programs  similar  to  the  Sea  Grant  system  in  the 
United    States.    From   an   economic   perspective 
management  must  begin  to  understand  and  quanti- 
fy the  true  costs  of  current  disposal  practices  as 
well  as  providing  appropriate  incentives  for  reduc- 
ing waste  discharges.  Legislation  must  be  actively 
utilized  .through  formal  plans  and  agreements,  to 
foster  the  collaboration  among  agencies  and  be- 
tween levels  of  government.  This  paper  explores  a 
variety  of  issues  associated  with  new  institutional 
mechanisms  and  agencies  which  will  have  to  be 
established  such  as  intergovernmental  management 
bodies  now  in  place,  for  example,  in  the  Fraser 
River  Estuary,  Puget  Sound  and  Chesapeake  Bav 
(See  also  W89- 1 1 852)  (Author's  abstract) 
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Secretary  of  the  Oslo  and  Paris  Commissions,  New 
Court,  48  Carey  St.,  London,  United  Kingdom. 
P.  Hayward. 
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the  dynamics  of  the  Convention  and  the  different 
approaches  to  pollution  control  (uniform  emission 
standards  and  defining  environmental  quality  ob- 
jectives) exercised  by  European  states,  are  de- 
scribed. The  measures  taken  on  monitoring  and 
research  are  briefly  discussed,  and  the  paper  con- 
cludes with  a  short  assessment  of  the  effectiveness 
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Office  of  Technology   Assessment,   Washington, 

H.  Levenson. 
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Several  incidents  in  1987  focused  public  and  gov- 
ernment attention  on  the  quality  of  estuaries  and 
coastal  waters  in  the  United  States-a  wandering 
barge  of  mumcipal  solid  waste;  the  deaths  of  hun- 
dreds of  dolphins  along  the  east  coast;  and  the 
washing  ashore  in  New  Jersey  of  illegally  dumped 
hospital  wastes.  Prior  to  these  incidents,  the  Office 
of  Technology  Assessment  (OTA)  concluded  that 
many  U.S.  estuaries  and  coastal  waters  will  contin- 
ue to  degrade  or  begin  to  do  so  during  the  next 
tew  decades  unless  additional  protective  measures 
are  taken.   Pipeline  discharges  and  runoff  were 
considered  at  least  as  important  as  dumping  in 
causing  damage.  Even  total  compliance  with  exist- 
ing regulations-an  unlikely  prospect-was  consid- 
ered insufficient  to  maintain  or  improve  the  health 
of  all   estuaries  and   coastal   waters.   This  paper 
discusses:  OTA's  findings  about  the  current  regula- 
tory system's  ability  to  protect  estuaries  and  coast- 
al waters;  marine  waste  disposal  within  the  context 
of  comprehensive  waste  management;  OTA's  anal- 
ysis of  policy  options;  and  recent  steps  taken  by  the 
U.S.  federal  government  to  address  marine  pollu- 
tion   issues.    Major   remaining   questions    include 
whether  or  not  all  'needy'  waterbodies  will  receive 
adequate  management,  and  whether  or  not  existing 
and  planned  institutional  mechanisms  at  all  govern- 
mental levels  will  be  used  effectively  to  provide 
such  management.  (See  also  W89- 11852)  (Author's 
abstract) 
W89- 11859 


LONDON  DUMPING  CONVENTION-ITS  DE- 
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This  paper  outlines  the  experience  of  the  Paris 
Commission  in  the  control  of  land-based  pollut- 
ants, and  describes  the  chief  principles  of  the  1974 
Pans  Convention,  including  the  composition  of  the 
Annexes  and  their  functions.  The  measures  taken 
to  reduce  radioactive  discharges  are  recorded,  and 
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Environmental  Protection  Agency,  Boston,  MA 
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Interagency  cooperation,  Information  systems,  Re- 
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Protection  of  marine  environmental  quality  in  Brit- 
ish Columbia  is  a  shared  responsibility  of  all  levels 
of  government,  with  support  from  the  private 
sector  and  the  public.  Government  agencies  are 
pursuing  their  responsibilities  through  a  variety  ot 
individual  and  cooperative  management  activities. 
A  description  of  some  of  these  current  activities 
and  some  insights  into  the  next  generation  of  im- 
provements and  innovations  are  presented.  1  he 
intertwined  nature  of  federal  and  provincial  re- 
sponsibilities is  identified  as  the  primary  impetus 
for  a  range  of  intergovernmental  activities  de- 
signed to  protect  marine  environmental  quality. 
Current  strategies  that  relate  to  the  United  Nations 
Environment  Program  Guidelines  m  the  areas  ot 
coastal  planning,  coastal  environmental  impact 
review,  and  marine  water  quality  management  are 
used  to  illustrate  both  the  technical  approaches 
being  applied  and  the  administrative  mechanisms 
used  to  implement  them.  Some  suggestions  regard- 
ing improvements  in  the  current  approach  to  the 
management  of  marine  environmental  quality  in 
British  Columbia  in  the  areas  of  information  sys- 
tems, research,  monitoring  and  evaluation,  and  in- 
stitutional coordination  conclude  the  paper.  (See 
also  W89- 11852)  (Author's  abstract) 
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The  state  of  Washington,  in  1985,  created  a  com- 
mission to  prepare,  adopt  and  oversee  the  imple- 
mentation of  a  plan  to  protect  Puget  Sound-one  of 
the   most   productive   and   beautiful   estuaries   in 
North  America.  Problems  identified  and  addressed 
by  the  Puget  Sound  Water  Quality  Authority  in- 
clude: the  accumulation  of  persistent  toxicants  in 
bottom  sediments;  increasing  impacts  from  bacte- 
rial pollution  from  human  and  animal  origin;  se- 
verely  diminished   wildlife   and   fisheries   habitat; 
rapid  population  growth;  inadequately  funded  reg- 
ulatory programs;  fragmentation  of  responsibility 
among  numerous  jurisdictions  and  agencies;  and 
the  need  to  educate  and  involve  the  public  in  water 
quality  decisions  and  actions.   A  comprehensive 
plan  was  adopted  in   1986;  one  of  its  principal 
tenets  is  the  need  to  anticipate  and  prevent  prob- 
lems rather  than  waiting  to  respond  to  damage 
after  it  has  occurred.  The  plan's  implementation  is 
now  in  its  second  year.  Challenges  include:  build- 
ing and  maintaining  a  partnership  of  local,  state, 
tribal  and  federal  efforts;  obtaining  adequate  long- 
term  funding  for  management  programs;  creating  a 
water  quality  'ethic'  among  the  public  and  decision 
makers;  undertaking  sufficient  monitoring  and  re- 
search to  assure  early  identification  of  emerging 
problems;  and  addressing  an  'unfinished  agenda'  of 
issues  related  to  Puget  Sound.  Cooperation  and 
communication  between  Canada  and  the  United 
States  is  also  a  part  of  assuring  the  protection  of 
Puget  Sound,  and  the  international  Straits  of  Geor- 
gia and  Juan  de  Fuca,  Puget  Sound's  connections 
to  the  Pacific  Ocean  and  to  Canada.   (See  also 
W89-11852)  (Author's  abstract) 
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Development  projects,  marine  environmental  qual- 
ity issues  and  strategies  for  management  are  dis- 
cussed in  the  context  of  the  west  coast  of  Canada. 
Inter-relationships  of  these  are  presented  for  the 
mariculture  industry  and  for  the  offshore  hydro- 
carbon exploration  project.  The  mariculture  indus- 
try exhibits  a  high  public  profile,  high  economic 
expectations,  rapid  growth,  and  multiple  marine 
environmental   quality   concerns.   These   are   dis- 
cussed as  resource  use,  water  quality,  habitat  pro- 
tection,   health,    information    management,    and 
public  administration.  The  ability  of  existing  man- 
agement strategies  to  cope  with  this  sudden  birth 
of  a  new  marine  industry  was  severely  tested  with 
new    needs    identified    and    put    into    practice. 
Changes  in  existing  strategies  and  evolution  of  new 
strategies  are  discussed.  The  expectation  of  re- 
newed offshore  oil  exploration  in  the  Queen  Char- 
lotte Sound,  Dixon  Entrance  and  Hecate  Strait 
area  has  led  to  an  active  process  of  environmental 
assessment,  panel  review  and  issue  analysis  by  re- 
source management  agencies.  The  inter-relation- 
ship between  the  issues  generated  by  this  project 
and  the  strategies  for  managing  these  issues  is 
presented.  The  management  of  issues  within  these 
two   industries   is  compared   to  the   same   issues 
which  arise  out  of  other  west  coast  projects  includ- 
ing mines,  industrial  and  municipal  effluents,  emer- 
gency spills,  tourism  and  boating  and  ocean  dump- 
ing  Success  of  current  strategies  is  examined  and 
suggestions  are  given  for  improving  the  respon- 
siveness and  effectiveness  of  these  and  other  strate- 
gies. (See  also  W89-1 1852)  (Author's  abstract) 
W89- 11864 


jurisdictional  arrangement  dedicated  to  the  protec- 
tion and  enhancement  of  a  large  shared  aquatic 
ecosystem;  (2)  to  identify  and  discuss  the  critical 
factors  which  allow  it  to  work;  and  (3)  to  discuss 
particular  features  which  may  be  transferable  to 
efforts  to  restore  Marine  Environmental  Quality. 
(See  also  W89-1 1852)  (Author's  abstract) 
W89- 11866 


GREAT  LAKES  WATER  QUALITY  AGREE- 
MENT: A  MANAGEMENT  FRAMEWORK  FOR 
MULTI-JURISDICTIONAL  ACTION, 

Environment  Canada,   Toronto  (Ontario).   Great 
Lakes  Environment  Office. 
R.  Shimizu. 

IN:  Canadian  Conference  on  Marine  Environmen- 
tal Quality:  Proceedings,  February  29-March  3, 
1988,  Halifax,  Nova  Scotia.  The  International  In- 
stitute for  Transportation  and  Ocean  Policy  Stud- 
ies, 1236  Henry  St.,  Halifax,  Nova  Scotia,  Canada. 
1988.  p  243-250,  2  fig. 

Descriptors.  'International  agreements,  'Jurisdic- 
tion, 'Interagency  cooperation,  'Great  Lakes, 
•Water  quality  management,  'Water  quality,  Leg- 
islation, Water  pollution  prevention,  Lake  Erie, 
Canada,  Environmental  protection,  Human  popu- 
lation, Ecosystems. 

The  Great  Lakes  Basin  is  home  to  over  7  million 
Canadians  and  29  million  Americans.  No  one  gov- 
ernmental authority  manages  its  water  quality  and 
no  less  than  2  federal  governments,  8  state  govern- 
ments, and  1  provincial  government  and  scores  ot 
governmental  agencies  regulate  some  human  activ- 
ity which  has  some  direct  link  to  its  water  quality. 
When  pollution  became  a  popular  public  issue,  the 
state  of  the  Great  Lakes  water  quality  was  one  ot 
the  yardsticks  used  by  the  public  not  only  in  the 
region,  but  nationally  in  both  countries.  The  death 
of  Lake  Erie  was  heralded  throughout  the  land  as 
a  precursor  to  a  horribly  degraded  world.  Govern- 
mental response  to  the  pollution  of  the  Great 
Lakes  is  a  fine  example  of  sustained  political  coop- 
eration among  institutions  to  preserve  a  precious 
and  magnificent  natural  resource.  This  paper  has 
three  purposes:  (1)  to  describe  a  working  multi- 


MARINE  ENVIRONMENTAL  QUALITY  IN 
CANADA:  BUILDING  CONSTITUENCIES. 

International  Inst,  for  Transportation  and  Ocean 
Policy  Studies,  Halifax  (Nova  Scotia). 
C.  Lamson,  and  J.  Donihee. 

IN:  Canadian  Conference  on  Marine  Environmen- 
tal Quality:  Proceedings,  February  29-March  3, 
1988,  Halifax,  Nova  Scotia.  The  International  In- 
stitute for  Transportation  and  Ocean  Policy  Stud- 
ies, 1236  Henry  St.,  Halifax,  Nova  Scotia,  Canada. 
1988.  p  251-262,  26  ref. 

Descriptors:  'Environmental  quality,  'Social  as- 
pects, 'Political  aspects,  'Public  participation, 
•Marine  environment,  'Canada,  Water  quality 
management,  Regulations,  Public  participation, 
Environmental  protection,  Education,  Manage- 
ment planning,  Arctic. 

This  paper  addresses  some  of  the  key  social/cultur- 
al/political factors  which  will  influence  the  choice 
of  Marine  Environmental  Quality  (MEQ)  strategy 
and  control  instruments  available  to  Canadians. 
Finding  mechanisms  that  facilitate  constituency- 
building  and  promote  the  development  of  genuine 
management  partnerships  between  resource  users/ 
stakeholders  and  professional  environmental  man- 
agers are  among  the  challenges  facing  agencies 
with  mandates  to  promote  and  protect  MEQ. 
Other  key  issues  include  public  awareness/educa- 
tion and  participation  in  integrated  resource  plan- 
ning and  management.  The  Arctic  is  given  special 
emphasis  because  the  collective  experience  of 
native  people,  gained  in  land  claims  negotiations, 
may  be  useful  in  the  design  of  other  regional  MEQ 
frameworks.  (See  also  W89-11852)  (Author's  ab- 
stract) 
W89- 11867 

AGRICULTURAL  CHEMICALS  IN  GROUND 
WATER:  PROPOSED  PESTICIDE  STRATEGY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
December  1987.  150p,  32  fig,  11  tab. 

Descriptors:  'Environmental  policy,  'Water  pollu- 
tion prevention,  *Water  quality  management, 
•Water  quality  control,  'Agricultural  chemicals, 
•Groundwater  pollution,  *Pesticides,  Regulations, 
State  jurisdiction,  Federal  jurisdiction,  Drinking 
water,  Management  planning,  Groundwater  man- 
agement, Water  use,  Water  quality  standards, 
Interagency  cooperation,  Enforcement. 

This  document  presents  the  US  Environmental 
Protection  Agency's  (EPA)  proposed  strategic 
plan  for  protecting  groundwater  from  contamina- 
tion by  pesticides.  It  is  divided  into  three  parts:  a 
brief  summary  assessment  of  the  problem;  the  pro- 
posed Agency  strategy;  and,  an  outline  of  imple- 
mentation issues  and  questions.  The  potential  vul- 
nerability of  groundwater  to  pesticide  contamina- 
tion is  determined  by  a  complex  set  of  factors 
which  vary  significantly  from  area  to  area.  Fur- 
thermore, the  use  and  value  of  groundwaters  vary 
considerably  across  the  country.  In  some  areas, 
groundwater  provides  an  irreplaceable  source  of 
drinking  water  for  large  populations,  while  in 
other  areas,  groundwater  is  essentially  unusable. 
These  highly  variable  characteristics  of  the 
groundwater  resource  and  the  area-specific  nature 
of  the  pesticide  contamination  concern  suggest  the 
need  for  a  localized  protection  approach.  The  pur- 
pose of  the  strategy  is  to  articulate  EPA's  long- 
term  approach  for  managing  the  pesticides  in 
groundwater.  The  proposed  strategy  is  organized 
into  three  chapters  that  address  the  key  issues 
associated  with:  the  Agency's  environmental  goal; 
its  prevention  strategy;  and  its  response  strategy. 
EPA's  environmental  goal  will  be  to  manage  the 
use  of  pesticides  to  protect  the  groundwater  re- 
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Group  5G— Water  Quality  Control 

source.  Specific  attention  will  be  given  to  prevent- 
ing unacceptable  contamination  of  current  and  po- 
tential drinking  water  supplies.  The  Agency  will 
use  Maximum  Contaminant  Levels  (MCLs)  or 
other  EPA-designated  protection  criteria  as  refer- 
ence points  for  helping  to  determine  unacceptable 
contamination  of  groundwater.  The  Agency's  pro- 
posed strategy  to  prevent  unacceptable  pesticide 
contamination  of  groundwater  will  be  based  on  a 
multipronged  management  approach  with  varied 
Federal-State  roles.  The  Agency's  policy  for  re- 
sponding to  pesticide  contamination  of  groundwat- 
er emphasizes  Federal-State  coordination  and  stat- 
utory enforcement  activities.  (See  also  W89- 11882) 
(Lantz-PTT) 
W89- 11881 


AGRICULTURAL  CHEMICALS  IN  GROUND 
WATER:  SUMMARY  MINUTES  FROM  THE 
1987  PESTICIDE  STRATEGY  WORKSHOP. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
October  1987.  57p,  append. 

Descriptors:  *Environmental  policy,  'Water  pollu- 
tion prevention,  *Conferences,  'Groundwater  pol- 
lution, 'Agricultural  chemicals,  'Pesticides, 
•Water  pollution  control,  Regulations,  Monitoring, 
Water  quality  control,  Fate  of  pollutants,  Federal 
jurisdiction,  State  jurisdiction,  Water  quality  stand- 
ards, Public  health,  Environmental  protection, 
Public  policy,  Governmental  interrelations. 

This  document  is  a  summary  of  the  minutes  from  a 
US    Environmental    Protection    Agency    (EPA) 
Office  of  Pesticides  and  Toxic  Substances  (OPTS) 
1987  workshop.  Workshop  participants  were  asked 
to  comment  on  the  Agency's  proposed  pesticide 
strategy  and  a  number  of  associated  implementa- 
tion issues.  Following  the  format  of  the  pesticides 
strategy,  the  minutes  are  divided  into  three  chap- 
ters: (1)  the  Agency's  environmental  goal;  (2)  the 
proposed  prevention  program;  and  (3)  the  pro- 
posed response  program.  A  number  of  environ- 
mentalists  and   some   state   officials   preferred   a 
groundwater  goal  of  non-degradation.  Although 
these  participants  generally  recognized  that  there 
was  little  likelihood  of  attaining  such  a  goal,  they 
believed  it  should  nevertheless  be  the  target.  A 
number  of  state  officials  suggested  a  goal  that 
would  tolerate  some  contamination,  but  not  to  the 
extent    that    it    would    impair   groundwater    use. 
Under  this  goal,  efforts  would  focus  on  preventing 
pesticide  contamination  of  groundwater  that  is  a 
current  or  potential  drinking  water  source  from 
reaching  drinking  water  standards  or  health  advi- 
sories. In  general,  state  participants  wanted  EPA 
to  define  unacceptable  groundwater  contamination 
and  establish  minimum  environmental  protection 
requirements  that  all  state  pesticide  management 
programs  must  strive  to  meet.  At  the  same  time, 
these  participants  wanted  the  states  to  have  the 
flexibility  to  tailor  the  management  of  pesticide  use 
to  specific  local  conditions.  Participants  identified 
three  basic  purposes  for  monitoring  in  support  of 
the  proposed  strategy:  (1)  monitoring  to  support 
registration;  (2)  monitoring  to  establish  trends  and 
identify  emerging  problems;  and  (3)  site-specific 
monitoring  to  characterize  a  specific  contamina- 
tion problem.  There  was  major  disagreement  on 
what  EPA  should  do  if  there  is  no  adequate  state 
plan  to  respond  to  groundwater  contamination  at 
specific  sites.  Some  wanted  EPA  to  ban  the  use  of 
pesticides  at  specific  sites.   Others  though  EPA 
should  ban  the  use  of  a  pesticide  in  an  entire 
county  or  state  where  a  pesticide  is  detected  in 
groundwater  at  or  above  an  Maximum  Contamina- 
tion Level  or  other  unacceptable  level  and  the 
state  does  not   take  adequate  action  to  prevent 
further  contamination  from  occurring.  (See  also 
W89-1 1881)  (Lantz-PTT) 
W89-11882 


HOMEOWNER'S  GUIDE  TO  DOMESTIC 
WELLS, 

Virginia     Water     Resources     Research     Center, 

Blacksburg. 

K.  P.  Sevebeck,  J.  H.  Kahn,  and  T.  D. 

Sponenberg. 

Virginia    -Water     Resources     Research     Center 

Blacksburg,  Virginia.  1985.  26p,  8  fig,  1  tab. 

Descriptors:  'Handbooks,  'Domestic  water, 
•Groundwater  quality,  'Wells,  Groundwater  man- 
agement, Drinking  water,  Bacteria,  Water  treat- 
ment, Maintenance,  Virginia. 

Approximately  1.5  million  Virginians  obtain  their 
domestic  water  supplies  from  private  wells  and 
springs,  using  an  average  of  100  gallons  daily  per 
person.  Well  users  often  take  it  for  granted  that 
their  wells  will  always  produce  a  dependable 
supply  of  clean,  safe  drinking  water.  Some  basic 
issues  addressed  in  this  booklet  are:  Where  well 
water  comes  from;  How  wells  are  constructed; 
Whether  wells  need  regular  maintenance;  Whether 
well  water  is  always  safe  to  drink;  How  water 
quality  can  be  tested;  and  How  can  water  be 
treated  to  remove  bacteria  or  unwanted  minerals. 
(Lantz-PTT) 
W89-11888 


1974  DRINKING  WATER  STANDARDS  AND 
GUIDELINES. 

Environmental   Protection   Agency,   Washington, 

DC.  Div.  of  Water  Supply. 

Draft,  August  27,   1974.  283p,  21  tab,  492  ref,  2 

append. 

Descriptors:  'Water  quality  standards,  'Drinking 
water,  'Water  quality  control,  Coliforms,  Bacteria, 
Chemical  analysis,  Organic  compounds,  Herbi- 
cides, Pesticides. 

The  Standards  published  here  became  effective 
upon  appearance  in  the  Federal  Register.  They  are 
the  Standards  to  which  drinking  water  and  water 
supply  systems  used  by  carriers  and  other  subject 
to  Federal  quarantine  regulations  must  conform. 
The  Water  Supply  Division,  Environmental  Pro- 
tection Agency  (EPA),  is  responsible  for  the  appli- 
cation of  these  Standards  to  all  carrier  water  sup- 
plies. These  Standards  supersede  the  Public  Health 
Service  Drinking  Water  Standards- 1962.  Since  the 
legal  authority  of  the  EPA  to  promulgate  Drinking 
Water  Standards  is  limited  to  such  factors  as  relate 
to  communicable  disease,  other  aspects  of  drinking 
water  quality,  including  those  formerly  regulated 
by  the  1962  Standards  as  well  as  those  added  by 
the  Advisory  Committee,  are  covered  in  the  1974 
Drinking  Water  Guidelines,  attached  to  this  publi- 
cation. The  'Standards'  address  limits  and  values 
for  coliforms,  turbidity,  and  bacteria,  while  the 
'Guidelines'  address  limits  for  all  the  elements  and 
a  variety  of  organic  compounds,  such  as  pesticides 
and  herbicides.  (Lantz-PTT) 
W89- 11889 


VOLATILE  ORGANIC  COMPOUNDS  IN 
GROUNDWATER  AND  LEACHATE  AT  WIS- 
CONSIN LANDFILLS. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Bureau  of  Solid  Waste  Management. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 11891 


PROCEEDINGS     OF     THE     FIFTH     CORPS 
CHEMISTS  MEETING,  17-18  MAY  1988. 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Environmental  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 11893 


The  growing  awareness  and  uneasiness  of  the 
public  sector  about  hazardous  and  toxic  chemicals 
and  related  materials  has  created  a  strong  determi- 
nation by  legislators  at  national,  state  and  local 
levels  to  attempt  to  control  these  chemicals  by 
laws  and  regulations.  This  book  combines  the  re- 
search of  several  experts,  all  presenting  a  positive 
viewpoint  that  hazardous  and  toxic  chemicals  and 
related  materials  can  be  controlled  and  disposed  of 
without  adverse  effects  on  people,  the  environ- 
ment, or  future  generations.  Thirteen  experts  offer 
their  views,  research,  and  latest  findings  on  a  wide 
range  of  topical  issues,  including  the  Toxic  Sub- 
stances Control  Act,  SARA,  long-term  toxicity, 
the  Delaware  River  pollution  problem,  medical 
care  and  surveillance  for  hazardous  waste  workers, 
oil  spills,  aqueous  foams,  remediation  of  contami- 
nated sites,  facility  siting,  and  safe  transport  of 
dangerous  goods.  (See  W89- 11899  thru  W89- 
11903)  (Lantz-PTT) 
W89- 11898 


SOIL  ABSORPTION  OF  SEPTIC  TANK  EF- 
FLUENT: A  FIELD  STUDY  OF  SOME  MAJOR 
SODLS  IN  WISCONSIN. 

Wisconsin  Geological  and  Natural  History  Survey, 

Madison. 

For  primary  bibliographic  entry  see  Field  5E. 

W89- 11884 


HAZARDOUS  AND  TOXIC  MATERIALS:  SAFE 
HANDLING  AND  DISPOSAL. 

John  Wiley  and  Sons,  New  York.  1988.  514  p. 
Edited  by  Howard  H.  Fawcett. 

Descriptors:  'Hazardous  wastes,  'Waste  disposal, 
•Waste  management,  •Regulations,  'Toxicity, 
Legislation,  Delaware  River,  Water  pollution  con- 
trol, Oil  spills. 


SHAD  RETURN  TO  THE  DELAWARE, 

P.  J.  Wingate. 

IN:  Hazardous  and  Toxic  Materials:  Safe  Handling 
and  Disposal.  John  Wiley  and  Sons,  New  York 
1988.  p  223-230,  1  fig,  6  ref. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution sources,  'Water  quality  control,  'Delaware 
River,  'Delaware  Bay,  'Estuaries,  'Shad,  Oysters, 
Fisheries,  Water  pollution  effects,  Environmental 
effects,  Ecological  effects,  Municipal  wastes,  De- 
tergents, Pesticides,  Industrial  wastewater,  Dye  in- 
dustry wastes,  Flushing,  Wastewater  treatment, 
Activated  carbon,  Water  pollution  control,  Envi- 
ronmental protection,  Rehabilitation. 

In  1920,  shad  were  so  plentiful  in  the  Delaware 
that  they  were  an  important  source  of  food  for 
hundreds  of  thousands  of  people.  Oysters  were 
also  a  plentiful  crop  in  the  bay.  From  the  Atlantic 
Ocean  to  Philadelphia  via  the  Delaware  River  and 
Delaware  Bay  is  only   100  miles.  This  body  of 
water  has  perhaps  better  natural  cleansing  facilities 
than  any  other  major  estuary  in  the  United  States. 
Nevertheless,  during  the  past  three-quarters  of  a 
century,  it  became  substantially  more  contaminat- 
ed than  estuaries  such  as  the  Chesapeake,  and  both 
shellfish   and   finfish,   as   well   as  other  types  of 
marine  life  suffered  more  in  the  Delaware.  The 
municipalities  along  the  Delaware  have  never  fully 
cleaned   up   the   wastewaters  that  all   cities  and 
towns  generate,  and  some  of  the  smaller  towns  and 
villages  have  done  no  cleanup  at  all.  Detergents 
and  other  chemicals  from  millions  of  washing  ma- 
chines and  dishwashers,  as  well  as  pesticides  from 
farms  and  gardens,  have  added  a  heavy  burden  of 
pollution  to  the  Delaware.  For  a  period  of  nearly 
40  years,  the  DuPont  Company's  Chambers  Works 
was  a  significant  contributor  to  pollution  of  both  to 
the  Delaware  River  and  Delaware  Bay.  This  was 
so  because  the  Chambers  Works  was  then  produc- 
ing slightly  more  than  half  of  all  the  dyes  being 
manufactured  in  the  world,  and  dyes  require  more 
chemical  intermediates  than  any  other  branch  of 
organic  chemistry.   However,  the  Delaware  has 
more  recently  benefited   from  the  fact  that  the 
Chambers  Works  no  longer  manufacturers  dyes 
and  has  installed  what  is  probably  the  most  effi- 
cient water-treatment  facility  in  the  world.  The 
key  element  in  the  process  is  a  patented  procedure 
called  'PACT'  (powder  activated  carbon  technolo- 
gy), which  uses  carbon  as  a  base  for  the  growth  of 
a  complex  strain  of  bacteria  that  will  consume  just 
about  any  organic  chemical,  except  bacteriocides. 
Under  pressure  from  a  multitude  of  public  forces, 
municipalities  and  hundreds,  or  perhaps  thousands, 
of  industrial  concerns,  large  and  small,  along  with 
millions  of  private  homes,  have  made  conscious 
efforts  to  reduce  their  flow  of  pollutants  into  the 
Delaware.  The  Delaware  River  and  Delaware  Bay 
have  both  responded  well.  Both  are  now  consider- 
ably cleaner  bodies  of  water  than  they  were  in 
1970,  and  both  are  considerably  more  hospitable  to 
all  forms  of  marine  life  than  10  years  ago.  Shad  are 
doing  much  better  in  their  recovery  than  oysters. 
(See  also  W89-1 1898)  (Lantz-PTT) 
W89- 11899 
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SUPERFUND. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
R  D.  Hill.  „  _   „     „. 

IN-  Hazardous  and  Toxic  Materials:  Safe  Handling 
and  Disposal.  John  Wiley  and  Sons,  New  York. 
1988.  p  281-307,  9  fig,  4  tab,  11  ref. 

Descriptors:  'Legislation,  *Superfund,  'Regula- 
tions, 'Cleanup  operations,  'Hazardous  wastes, 
Comprehensive  Environmental  Response  Compen- 
sation and  Liability  Act,  Standards,  Water  pollu- 
tion treatment,  Risk  assessment,  Public  health,  En- 
vironmental protection,  Waste  disposal. 

In  response  to  public  concern  over  poor  past  dis- 
posal practices  of  hazardous  wastes  and  the  thou- 
sands of  uncontrolled  waste  sites  throughout  the 
United  States,  in  December  1980  Congress  enacted 
the     Comprehensive     Environmental     Response, 
Compensation  and  Liability  Act,  PL96-510,  com- 
monly known  as  CERCLA  or  Superfund.  This 
Act  was  a  result  of  the  wide  publicity  that  sites 
such  as  Love  Canal,  Valley  of  the  Drums,  and 
Stringfellow  had  received  that  made  the  public 
aware   that   uncontrolled   hazardous   waste   sites 
were  either  causing  harm  to  the  public  health  and 
environment  or  were  a  potential  threat.  The  Super- 
fund  Act  was  enacted  in  part  because  of  the  recog- 
nition that  the  Resource  Conservation  and  Recov- 
ery Act,  commonly  referred  to  as  RCRA  or  Solid 
Waste  Act,  provided  a  regulatory  program  for 
active  hazardous  waste  facilities  but  not  inactive 
sites.  The  Superfund  Amendments  and  Reauthor- 
ization Act,  PL  99-499,  called  SARA,  were  adopt- 
ed October  17,1986.  This  Act  established  a  new 
fund  of  $8.5  billion  over  a  five-year  period  begin- 
ning January  1,  1987.  Superfund  defines  a  'hazard- 
ous substance'  as:  (1)  any  substance  designated  as  a 
hazardous  pollutant  under  Section  311  of  the  Clean 
Air  Act;  (2)  any  toxic  pollutant  listed  under  Sec- 
tion 307(a)  of  the  Clean  Water  Act;  (3)  any  hazard- 
ous air  pollutant  listed  under  Section  112  of  the 
Clean  Air  Act;  (4)  any  hazardous  waste  under 
RCRA;  (5)  any  imminently  hazardous  chemical 
substance  or  mixture  with  regard  to  which  the 
EPA  Administrator  has  taken  action  under  Section 
7  of  the  Toxic  Substance  Control  Act  (TSCA);  and 
(6)  any  substance  designated  as  hazardous  under 
Section  102  of  Superfund.  'Reportable  quantities' 
have  been  promulgated  for  442  hazardous  sub- 
stances based  on  scientific  criteria  relating  to  the 
risk  posed  by  a  release  of  that  substance.  The 
cornerstone  of  Superfund  is  the  National  Contin- 
gency Plan  (NCP).  The  plan  establishes  the  proce- 
dures, and  standards,  for  responding  to  releases  of 
hazardous    substances,    pollutants,    and    contami- 
nants. In  addition,  it  contains  the  National  Priority 
List  (NPL)  which  indicates  those  sites  that  present 
the  greatest  danger  to  public  health.  Removal  ac- 
tions are  undertaken  when  the  EPA  determines 
that  there  is  a  threat  to  public  health  or  welfare  or 
the  environment.  SARA  places  a  limit  on  removal 
actions  of  $2  million  and/or  the  lapse  of  12  months 
from  the  date  of  the  initial  removal,  unless  it  is 
found     that     circumstances     warrant     continued 
action.  (See  also  W89-11898)  (Lantz-PTT) 
W89- 11900 


acquisition  is  emphasized.  Special  emphasis  is 
placed  on  making  response  decisions  based  on  en- 
vironmental considerations,  evaluating  response 
sources,  and  using  cooperative  resources.  In  con- 
sidering response  activities,  an  inter-related  priori- 
ty table  of  typical  response  priorities  is  presented 
for  both  hazardous  material  spills  and;  for  oil  spills. 
Special  lessons  relating  to  reasonableness  of  re- 
sponse and  cost  of  response  ae  presented  to  aid  the 
responder  in  making  judgement  decisions.  Techni- 
cal aspects  of  the  response  are  presented  in  the 
form  of  traditional  and  specialized  resources  and 
the  reader  is  shown  how  these  resources  can  be 
linked  through  unit  operations  and  processes  to 
apply  them  to  the  needs  of  spill  response.  (See  also 
W89-1 1898)  (Lantz-PTT) 
W89- 11901 


INNOVATIVE  ON-SITE  TREATMENT/DE- 
STRUCTION TECHNOLOGIES  FOR  REMEDI- 
ATION OF  CONTAMESATED  SITES. 

URS  Consultants,  Inc.,  Long  Beach,  CA.  Solid 
and  Hazardous  Waste  Management  Programs. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-11902 


ANALYSIS  OF  TECHNICAL  ISSUES  RELATED 
TO  REAUTHORIZATION  OF  THE  CLEAN 
WATER  ACT. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-11906 


PRENENTION  AND  CONTROL  OF  OIL  AND 
HAZARDOUS-MATERIAL  SPILLS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

R.  W.  Hann. 

IN:  Hazardous  and  Toxic  Materials:  Safe  Handling 

and  Disposal.  John  Wiley  and  Sons,  New  York. 

1988.  p  309-335,  10  fig,  4  tab,  4  ref. 

Descriptors:  'Water  pollution  control,  'Oil  spills, 
•Hazardous  materials,  'Waste  management,  'Deci- 
sion making,  'Water  pollution  prevention,  'Oil 
spills,  'Hazardous  wastes,  Management  planning, 
Environmental  protection,  Environmental  policy, 
Risk  assessment,  Decision  making,  Cleanup  oper- 
ations. 

Basic  elements  of  the  prevention  and  control  of  oil 
and  hazardous  material  spills  are  presented  and 
inter-related  with  the  probability  of  harm  equation 
for  evaluating  environmental  risk.  A  major  focus 
of  the  chapter  is  in  the  elements  of  contingency 
planning  and  related  spill-response  and  resource 


PROJECT  AQUARIUS:  AREAWIDE  WATER 
QUALITY  MANAGEMENT  PLAN  FOR  EL 
PASO  AND  TELLER  COUNTIES. 

Pikes  Peak  Area  Council  of  Governments,  Colora- 
do Springs,  CO. 

Field  Enterprises  Inc.,  1974.  308p,  36  fig,  68  tab,  69 
ref. 

Descriptors:  'Regional  planning,  'Project  Aquari- 
us, 'Water  quality  management,  'Management 
planning,  'Colorado,  Water  pollution  sources, 
Monitoring,  Water  pollution  prevention,  Water 
quality  control,  Wastewater  treatment,  Water 
supply. 

The  1972  Federal  Water  Pollution  Control  Act 
amendments  provide  for  a  reasoned,  area-wide  ap- 
proach to  the  abatement  of  water  pollution 
through  Section  208.  The  basic  idea  is  that  water 
pollution  takes  no  notice  of  political  jurisdictions 
and  has  many  facets.  Therefore,  it  is  best  examined 
in  as  comprehensive  a  way  as  possible,  by  an 
agency  that  has  an  overall  planning  responsibility. 
There  is  much  to  recommend  in  this  approach  and 
a  major  national  program  has  been  developed.  In 
May  of  1974  the  Pikes  Peak  Area  Council  of 
Governments  was  designated  as  the  planning 
agency  to  develop  an  areawide  waste  treatment 
management  plan  for  El  Paso  and  Teller  Counties, 
in  accordance  with  Section  208  of  the  Federal 
Water  Pollution  Control  Act  Amendments  of 
1972.  The  two  year  planning  project  was  given  the 
name  'Project  Aquarius'.  This  report  contains  the 
recommended  plan  of  implementation  and  was  de- 
veloped from  the  consensus  of  the  citizens  and 
their  elected  officials  who  participated  in  the  many 
meetings  and  workshops.  Planning  boundaries  for 
the  project  are:  (1)  water  sources  to  be  protected; 
(2)  the  location  of  significant  discharges;  and  (3) 
the  location  of  monitoring  systems.  (Lantz-PTT) 
W89-11907 


Water  Quality  Control— Group  5G 

'MAINTAINING  DISPLACEMENT  INTEGRITY 
AS  AN  INSTALLATION  PROCEDURE'  (AND 
rr'S  EFFECTS  ON  ENVIRONMENTAL  MONI- 
TORING). 

Chama  Corp.,  Roanoke,  IN. 

M.  D.  Geeting. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,     Stamford,    Connecticut.    National 

Water  Well  Association,  Dublin,  Ohio,   1988.  p 

205-214,  3  fig. 

Descriptors:  'Underground  storage,  'Water  pollu- 
tion prevention,  'Drilling,  Groundwater  quality, 
Construction  methods,  Observation  wells,  Wells, 
Backfill,  Corrosion  control. 

Federal  EPA  regulations  concerning  underground 
storage   tanks   will   include:   retro-fitting   existing 
tanks   with   observation   wells   as   an   alternative 
method  of  detecting  leakage,  and  the  installation  of 
cathodic  protection  to  reduce  corrosion.  Conven- 
tional methods  of  drilling  to  install  these  items  in 
or  near  the  tank  backfill  area,  present  the  danger  of 
drilling  through  or  damaging  the  tank,  and  its 
associated  plumbing.  The  free  flow  of  backfill,  the 
layering  effect  of  existing  ground  conditions,  and 
the  existence  of  groundwater,  etc.,  all  play  a  part 
in  creating  underground  cavities  and  reducing  the 
compaction  when  the  boring  removal  is  done  by 
the  open  flight  auger  method.  Collapsed  paving 
and/or  broken  plumbing,  will  eventually  create 
problems  for  both  the  drilling  contractor  and  the 
property  owner.  A  new  method  has  been  devel- 
oped using  a  completely  enclosed  auger,  in  a  pat- 
ented process,  which  is  designed  to  displace  only 
the  amount  of  spoil  from  the  borehole  as  is  being 
replaced  by  the  volume  of  the  casing  being  in- 
stalled in  the  process.  Drilling  risks  are  reduced  by 
incorporating  a  tapered  cutting  head,  with  a  two 
inch  leading  edge  (for  4  in.  PVC  wells),  which  is 
the  only  exposed  moving  part.  The  resulting  bore- 
hole is  only  approximately  one  half  the  diameter 
required  by  conventional  drilling  methods.  Using 
this  new  method,  it  is  possible  to  install  observa- 
tion wells  and  cathodic  protection  devices  with  the 
confidence  that  the  integrity  of  the  underground 
compaction  is  undisturbed.  (See  also  W89-11916) 
(Author's  abstract) 
W89-11928 


LIABILITY  FOR  AND  CLEANUP  OF  OIL  AND 
HAZARDOUS  WASTE:  LEGAL  AND  TECHNI- 
CAL ANSWERS  TO  A  COMPLEX  QUESTION. 

Nutter,  McClennen  and  Fish,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-11924 

POTENTIAL  NITRATE  CONTAMINATION  OF 
SHALLOW  GROUND  WATER  FOLLOWING 
CHEMICAL  REHABILITATION  OF  A  SEPTIC 
SYSTEM. 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11926 


ABANDONMENT  OF  GROUNDWATER  MONI- 
TORING WELLS  AT  THE  SAVANNAH  RrVER 
PLANT,  AIKEN,  SOUTH  CAROLINA. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Plant. 

C.  L.  Bergren,  J.  L.  Janssen,  and  J.  D.  Heffner. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988.  p 
215-220. 

Descriptors:  'Abandoned  wells,  'Savannah  River 
Plant,  'Monitoring,  'South  Carolina,  'Ground- 
water quality,  'Water  quality  control,  'Observa- 
tion wells,  Savannah  River,  Boreholes,  Drilling, 
Geohydrology,  Wells,  Cost  analysis. 

Many  groundwater  monitoring  wells  previously 
installed  at  the  Savannah  River  Plant  have  become 
obsolete  and  need  to  be  abandoned.  Reasons  for 
well  abandonment  include:  (1)  deterioration  due  to 
aging;  (2)  outdated  installation  methods;  and  (3) 
changes  in  land  use  requirements.  Proper  removal 
of  these  wells  reduces  the  possibility  of  the  down- 
ward migration  of  contaminants  and  resulting  reg- 
ulatory liability.  Ordinarily,  abandonment  begins 
with  removal  of  the  casing,  screen,  and  old  grout 
from  the  borehole.  It  is  completed  by  filling  the 
reamed  hole  with  neat  cement.  Several  techniques 
may  be  used  to  remove  the  casing  and  screen 
material.  Two  methods  commonly  used  are:  (1) 
reaming/drilling  out  PVC-cased  wells;  or  (2)  over- 
reaming  and  extraction  of  steel-cased  wells.  The 
depth  of  the  well,  type  of  construction  materials, 
grout  quality,  and  vertical  deviation  determine  the 
type  of  abandonment  method  to  be  used.  Selection 
of  the  proper  equipment  and  drill  bit  configuration 
are  essential  for  successful  abandonment.  Geologi- 
cal information  can  also  be  obtained  during  well 
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Group  5G— Water  Quality  Control 

abandonment  by  conducting  downhole  geophysi- 
cal surveys.  Proper  abandonment  is  an  essential, 
but  frequently  overlooked,  part  of  a  groundwater 
monitoring  program.  An  abandonment  program 
can  improve  cost  effectiveness  and  reduce  poten- 
tial environmental  liabilities.  (See  also  W89- 11916) 
(Author's  abstract) 
W89- 11929 


REDUCTION  OF  VOLATILE  ORGANIC  COM- 
POUND LEVELS  IN  SOILS  AND  GROUND 
WATER  USING  IN-GROUND  SOIL  VENTING. 

IEP,  Inc.,  Northborough,  MA. 

L.  Robitaille,  and  S.  K.  Walen. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,    Connecticut.     National 

Water  Well  Association,   Dublin,  Ohio,    1988.   p 

249-272,  1 1  fig,  5  ref.  V 

Descriptors:  'Water  pollution  treatment,  *Volatile 
organic  compounds,  'Soil  contamination, 
•Groundwater  pollution,  'Venting,  *Water  pollu- 
tion prevention,  Water  pollution  control,  Benzene, 
Toluene,  Xylenes,  Case  studies,  New  Jersey,  Mas- 
sachusetts, Cleanup  operations,  Soil  gases. 

Previous  studies  have  indicated  that  soil  venting 
was  efficient  at  removing  adsorbed  volatile  organic 
compounds  (VOCs)  such  as  benzene,  toluene,  and 
xylene  from  soils  in  the  unsaturated  zone  at  sites 
where  gasoline  leaks  or  spills  had  occurred.  Two 
case  studies  were  reviewed  as  part  of  this  study  to 
determine  the  effectiveness  of  soil  venting  at  reme- 
diating soils  contaminated  with  gasoline  and  at 
indirectly  reducing  dissolved  VOC  levels  in 
groundwater.  Remedial  action  at  both  sites  is  in  its 
early  stages,  but  it  was  determined  that  both  vent- 
ing operations  are  in  effect  drawing  soil  vapor 
from  the  entire  areas  of  contamination  at  both  sites. 
A  small  reduction  in  the  venting  system  influent 
concentration  has  occurred  at  the  Massachusetts 
site  while  the  levels  have  not  yet  stabilized  at  the 
New  Jersey  site.  VOC  levels  in  groundwater  have 
been  reduced  almost  in  half  prior  to  the  start  of  the 
system  at  both  locations.  It  is  anticipated  that  by 
the  middle  of  September  1988,  a  reduction  in  VOC 
levels  in  soil  and  groundwater  will  clearly  demon- 
strate the  effectiveness  of  soil  venting  as  a  cleanup 
tool  where  VOCs,  such  as  gasoline,  have  been 
spilled.  (See  also  W89-1 1916)  (Lantz-PTT) 
W89-11931 


MULTIOBJECTIVE  ANALYSIS  OF  A  COM- 
PLEX AQUIFER  SYSTEM  CONTAMINATED 
WITH  DENSE  CHLORINATED  HYDROCAR- 
BONS  AND  HEAVY  METALS. 

HMM  Associates,  Inc.,  Concord,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-11932 


CREATION  OF  AN  ARTIFICIALLY  PRO- 
DUCED FRACTURE  ZONE  TO  PREVENT 
CONTAMINATED  GROUNDWATER  MIGRA- 
TION. 

Dunn  Geoscience  Corp.,  Albany,  NY. 

K.  F.  Begor,  and  R.  W.  Sutch. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,     Stamford,    Connecticut.     National 

Water  Well  Association,   Dublin,  Ohio,    1988    d 

301-312,  6  fig,  1  tab.  P 

Descriptors:  'Fracture  permeability,  'Solute  trans- 
port, 'Aeration  zone,  'Groundwater  pollution, 
•Water  pollution  prevention,  'Path  of  pollutants, 
Aquifers,  New  York,  Groundwater  movement, 
Observation  wells. 

Fractured  bedrock  aquifers  present  some  unique 
problems  with  regard  to  remediation.  The  most 
common  problem  typically  stems  from  the  inability 
to  adequately  characterize  the  secondary  porosity 
network  that  provides  the  major  avenues  for  con- 
taminant transport.  Insufficient  characterization 
leads  to  difficulties  in  properly  placing  recovery 
wells  and  in  verifying  the  effectiveness  of  the 
recovery  system.  To  overcome  these  difficulties, 
an  innovative  approach  involving  the  creation  of 
an  artificial  fracture  zone  was  developed  at  a  site  in 


Upstate  New  York.  A  contaminated  groundwater 
plume  was  discovered  to  be  migrating  through  the 
fractured  sandstone  aquifer  underlying  the  site.  An 
initial  72-hr  aquifer  test  was  performed  to  aid  in 
designing  a  recovery  well  network.  Results  of  the 
test  indicated  poor  interconnection  of  the  naturally 
occurring  fractures.  It  was  decided  that  by  creat- 
ing an  artificial  fracture  zone,  using  controlled 
blasting  techniques  interconnection  of  the  natural 
fracture  network  could  be  attained.  A  recovery 
well(s)  installed  within  the  artificial  fracture  zone 
could  then  be  used  to  withdraw  contaminated 
groundwater  and  thereby  create  an  effective  hy- 
draulic barrier  along  the  entire  length  of  the  frac- 
ture zone.  Using  a  carefully  controlled  single  line 
pattern  blasting  technique,  a  6-ft  wide,  300-ft  long 
fracture  zone  was  created  in  the  upper  25-ft  of  the 
bedrock  aquifer  perpendicular  to  the  centerline  of 
the  plume.  Following  fracturing,  a  second  72-hr 
aquifer  test  was  conducted.  The  second  test  indi- 
cated that  the  single  recovery  well  located  in  the 
newly  created  fracture  zone  should  be  fully  capa- 
ble of  recovering  contaminated  groundwater  and 
preventing  further  migration  of  the  plume.  The  re- 
installed recovery  well  produced  a  substantially 
higher  yield  as  a  result  of  the  increased  hydraulic 
interconnection.  Furthermore,  all  of  the  nearby 
observation  wells  showed  significant  response  to 
pumping.  (See  also  W89-1 1916)  (Author's  abstract) 
W89- 11933 


CAPTURE  ZONE  DESIGN  USING  SIMULA- 
TION MODELS  AND  OPTIMIZATION  TECH- 
NIQUES. 

Connecticut  Univ.,  Storrs.  Environmental  Re- 
search Inst. 

D.  P.  Ahlfeld,  and  C.  S.  Sawyer. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988  d 
313-323,  7  fig,  1  tab,  8  ref. 

Descriptors:  'Simulation  analysis,  'Water  pollu- 
tion treatment,  'Groundwater  pollution,  'Cleanup 
operations,  Groundwater  movement,  Aeration, 
Model  studies,  Costs,  Mathematical  models,  Opti- 
mization. 

A  computational  methodology  for  capture  zone 
design  for  contaminated  groundwater  remediation 
is  described.  This  method  has  been  implemented  in 
a  computer  model  which  utilizes  both  simulation 
and  optimization  techniques.  The  procedure  deter- 
mines the  well  locations  and  pump  rates  which  will 
produce  a  desired  groundwater  flow  field  at  mini- 
mum cost.  In  this  paper,  the  theoretical  basis  for 
the  design  procedure  is  described,  along  with  an 
example  of  its  use  on  a  hypothetical  aquifer  system. 
Numerical  experiments  are  presented  which  at- 
tempt to  determine  the  effect  on  the  best  solution 
of  providing  the  model  with  different  choices  for 
locating  wells.  It  is  found  that  different  well  loca- 
tions can  have  a  major  impact  on  the  overall  cost 
of  remediation.  (See  also  W89-11916)  (Author's 
abstract) 
W89- 11934 


HIGHWAY  DEICING  SALT  CONTAMINA- 
TION PROBLEMS  AND  SOLUTIONS  IN  MAS- 
SACHUSETTS. 

Massachusetts  Dept.  of  Public  Works,  Lexington. 
Research  and  Materials  Section. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 11937 


EVALUATING      HOMEOWNERS'      GROUND 
WATER  TREATMENT  OPTIONS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-11938 


GROUNDWATER  PROTECTION  INITIATIVES 
FOR  THE  PUBLIC  DRINKING  WATER 
SUPPLY  IN  THE  TOWN  OF  CHESHIRE,  CON- 
NECTICUT. 

South  Central  Connecticut  Regional  Water  Au- 
thority, New  Haven. 


For  primary  bibliographic  entry  see  Field  6E 
W89- 11940 


GROUND  WATER  RISK  MANAGEMENT  ON 
CAPE  COD:  THE  APPLICABILITY  OF  GEO- 
GRAPHIC INFORMATION  SYSTEM  TECH- 
NOLOGY. 

Environmental  Protection  Agency,  Boston,  MA 
Region  I. 

For  primary  bibliographic  entry  see  Field  4B 
W89- 11941 


SUFFOLK     COUNTY     WATER     AUTHORITY 
WATERSHED  PROTECTION  STRATEGY. 

Suffolk  County  Water  Authority,  Oakdale,  NY. 
For  primary  bibliographic  entry  see  Field  6A 
W89-11942 


DETERMINATION  OF  SAFE  YIELD  FOR 
PUBLIC  SUPPLY  WELL  FIELDS  IMPACTED 
BY  SALTWATER  UPCONING  IN  EASTERN 
LONG  ISLAND. 

Leggette,   Brashears  and   Graham,   Inc.,   Wilton, 

For  primary  bibliographic  entry  see  Field  4B 
W89- 11943 


CHALLENGES     IN     CREATING     A     LOCAL 
GROUNDWATER  PROTECTION  PLAN. 

Housatonic  Valley  Association,  Cornwall  Bridee 
CT.  6  ' 

For  primary  bibliographic  entry  see  Field  4B 

W89-11944 


WATER  POLLUTION  CONTROL  IN  LOW 
DENSITY  AREAS:  PROCEEDINGS  OF  A 
RURAL  ENVIRONMENTAL  ENGINEERING 
CONFERENCE. 

September  26-28,  1973,  Warren,  Vermont.  Univer- 
sity Press  of  New  England,  Hanover,  New  Hamp- 
shire, 1975.  498p.  Edited  by  William  J.  Jewell  and 
Rita  Swan. 

Descriptors:  'Water  supply,  'Water  treatment, 
'Rural  areas,  'Wastewater  treatment,  'Water  pol- 
lution control,  'Water  quality  control,  Nonpoint 
pollution  sources,  Solid  waste  disposal,  Septic 
tanks,  Septic  wastewater,  Groundwater  pollution, 
Drinking  water,  Land  use,  Regulations,  Waste  dis- 
posal. 

The  water  and  land  environmental  problems  asso- 
ciated with  rural  America  are  surprisingly  large 
scale,  and  include:  wastewater  treatment  and  dis- 
posal of  septic  sludges  in  rural  areas;  groundwater 
quality  control  and  supply;  rural  water  supplies; 
and  the  quantity  of  pollutants  discharged  into 
drinking  water  supplies  from  both  point  and  non- 
point  sources.  These  problems  are  further  com- 
pounded by  the  lack  of  laws  and  highly  organized 
political  units  or  special-interest  groups  with 
strong  powers  to  protect  this  sector  of  the  popula- 
tion. And  the  problems  associated  with  low  density 
areas  can  be  expected  to  accelerate  in  the  future  as 
the  population  continues  to  spread  from  the  large 
cities.  Finally,  the  use  of  land  as  a  waste  disposal 
mechanism  is  rapidly  taking  on  new  significance. 
With  the  no-discharge  regulations  of  the  new  pol- 
lution control  laws,  land  disposal  must  be  consid- 
ered as  a  major  waste  treatment  and  disposal  alter- 
native. This  alternative  is  discussed  by  a  number  of 
authors  in  this  publication.  The  papers  presented  in 
this  volume  all  attempt  to  bring  experience  and 
knowledge  to  bear  on  one  of  the  most  neglected 
areas  in  terms  of  environmental  quality  control- 
the  rural  environment.  (See  W89- 11954  thru  W89- 
11982)  (Lantz-PTT) 
W89- 11953 


WATER  AND  LAND  ORIENTED 

WASTEWATER  TREATMENT  SYSTEMS. 

Corps  of  Engineers,  New  York.  Special  Studies 

Branch. 

For   primary   bibliographic   entry   see   Field   5D 

W89-11954 
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WATER  QUALITY  AND  SOLID  WASTE  PROB- 
LEMS IN  RURAL  NEW  MEXICO  AND  SOME 
SOLUTIONS. 

Environmental    Improvement    Agency,    Tesuque, 
NM.  Water  Supply  Div. 
J.  R.  Wright.  _ 

IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  217-225. 

Descriptors:  *Rural  areas,  *Water  quality  control, 
•Solid  wastes,  'Wastewater  disposal,  New  Mexico, 
Legislation,  Regulations. 

The  geography  of  New  Mexico  ranges  from  high 
Alpine  forest  to  lower  Sonoran  Desert.  The  water 
resources  of  the  state  cannot  provide  sufficient 
irrigation.  About  3  million  acre-ft  of  water  from 
rainfall  appear  yearly  as  runoff  in  New  Mexico 
streams,  and  an  additional  2.5  million  acre-ft  are 
received  from  other  states.  Environmental  prob- 
lems affecting,  and  proposed  solutions  for,  New 
Mexico  water  supplies  are:  water  supply,  sewage 
disposal,  and  solid  waste.  Legislative  and  regula- 
tory advances  toward  the  problem  have  addressed 
the  water  quality  and  sewage  waste  disposal  prob- 
lems. Solid  waste  problems  in  New  Mexico  are 
significant.  In  1972,  a  bill  was  introduced  in  the 
state  legislature  to  provide  50%  state  support  to 
communities  under  5,500  to  purchase  equipment 
and  develop  proper  landfill  sites.  The  bill,  howev- 
er, failed  to  pass  the  legislature.  The  1973  session 
of  the  legislature  provided  $6  million  for  sewage 
disposal  construction  and  $1.5  million  for  water 
supply  construction,  but  turned  down  the  solid 
waste  proposal.  Again,  public  interest  in  safe  water 
supply  was  keen  and  helped  sell  the  water  bill.  The 
sewage  disposal  program  was  already  well  estab- 
lished. (See  also  W89-11953)  (Lantz-PTT) 
W89- 11971 

NON-POINT    POLLUTION    SOURCES    AND 
CONTROL. 

Cornell  Univ.,  Ithaca,  NY.  Environmental  Studies 

Program. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 11974 


WATER  QUALITY  IMPROVEMENT 

THROUGH  CONTROL  OF  ROAD  SURFACE 
RUNOFF. 

Woodward-Clyde  Consultants,  San  Francisco, 
CA.  Envicon  Div. 
J.  D.  Sartor,  and  G.  B.  Boyd. 
IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  301-316,  2 
fig,  7  tab,  3  ref.  EPA  Project  No.   11034  FUJ. 

Descriptors:  'Cleanup  operations,  *Water  pollu- 
tion control,  'Urban  runoff,  'Street  cleaning, 
•Water  quality  control,  Chemical  oxygen  demand, 
Glass,  Plastics,  Organic  matter,  Sand,  Silt,  High- 
ways. 

During  the  past  few  years,  it  has  become  increas- 
ingly obvious  that  runoff  from  storms  is  by  no 
means  'rainwater'  in  terms  of  quality.  Rather, 
storm  runoff  typically  contains  substantial  quanti- 
ties of  impurities,  so  much  so  that  it  is  a  more 
serious  source  of  pollutants  than  municipal  sewage 
in  many  areas.  Runoff  can  contribute  to  a  variety 
of  problems,  including  direct  pollution  of  receiving 
waters,  overloading  of  treatment  facilities,  and  im- 
pairment of  sewer  and  catch  basin  functions.  These 
problems  are  caused  in  part  by  hydraulic  overload- 
ing, but  also  by  the  various  pollutants  contained 
within  the  runoff.  Most  of  the  contaminant  materi- 
al was  found  to  be  inorganic,  mineral-like  matter, 
similar  to  common  sand  and  silt.  The  origin  of  this 
material  is  extremely  diverse  and  could  not  be 
established  with  certainty.  On  both  a  weight  and 
volume  basis,  most  of  it  appears  to  be  soil  that  has 
been  transported  and  deposited  on  the  street.  Frag- 
ments of  glass,  plastic,  paper,  and  plant  foliage  are 
also  abundant,  as  are  rubber,  metals,  and  asbestos. 
A  great  portion  of  the  overall  pollutional  potential 


is  associated  with  the  fine  solids  fraction  of  the 
street  surface  contaminants.  Chemical  oxygen 
demand  (COD)  tests  provide  a  good  basis  for 
estimating  the  oxygen  demand  potential  the  quanti- 
ty of  contaminant  material  at  a  given  test  site  was 
found  to  depend  upon  the  length  of  time  which 
had  elapsed  since  the  site  was  last  cleaned.  Street 
surface  contaminants  are  not  distributed  uniformly 
across  the  streets;  to  achieve  better  than  50% 
removal  of  the  dust  and  dirt  fraction  of  street 
surface  contaminants,  several  times  the  normal 
street  cleaning  effort  would  have  to  be  expended. 
Specially  conducted  field  studies  indicated  that 
catch  basins  as  normally  used  are  reasonably  effec- 
tive in  removing  coarse  inorganic  solids  from 
storm  runoff,  but  are  ineffective  in  removing  the 
fine  solids  which  contribute  most  heavily  to  water 
pollution.  Better  street  cleaning  operations  and 
training  for  the  operators  of  street  cleaning  equip- 
ment are  needed  to  improve  the  quality  of  urban 
runoff.  (See  also  W89-11953)  (Lantz-PTT) 
W89-11975 

WATER  QUALITY  MANAGEMENT  PLAN 
NORTH  SEA:  FRAMEWORK  FOR  ANALYSIS. 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
R.  Koudstaal. 

A.  A.  Balkema,  Rotterdam,  The  Netherlands. 
1987.  132p. 

Descriptors:  *Coastal  waters,  *Water  quality  con- 
trol, *North  Sea,  *Water  quality  management,  The 
Netherlands,  Marine  environment,  Management 
planning,  International  waters,  Marine  resources, 
Legal  aspects,  Institutional  constraints,  Data  inter- 
pretation, Data  storage  and  retrieval. 

The  increased  level  of  sea-based  human  activities 
and  the  increased  volume  of  wastes  discharged 
into    a    specific,    geographically    defined    coastal 
water  region,  such  as  the  North  Sea,  result:  in 
increased  competition  between  activities  for  limit- 
ed space;  often  in  undesired  effects  on  the  marine 
ecosystem,  with  corresponding  adverse  effects  on 
human  and  human  activities;  and  in  under  or  over 
utilization  of  valuable  resources.  In  such  situations, 
governments  should  perform  a  major  role  in  the 
management  of  marine  resources.  This  report  is 
one  of  the  background  documents  of  the  Dutch 
North  Sea  water  quality  management  plan.  Chap- 
ter 2  gives  a  general  introduction  to  marine  re- 
sources management  and  discusses  the  basic  con- 
cepts of  the  marine  resources  management  system, 
planning,  and  framework  for  analysis.  Chapter  3 
describes  the  general   nature  of  the   North   Sea 
management  problem  through  an  introduction  on 
the  main  characteristics  of  the  natural  system,  the 
utilization  of  the  marine  resources,  and  the  legal 
and  institutional  context.  Chapter  4  focuses  on  the 
water  quality  management  of  the  Dutch  portion  of 
the  North  Sea.  It  describes  the  goal  of  the  planning 
for  water  quality  management,  the  perceptions  of 
ambient  water  quality  problems,  the  analysis  condi- 
tions,  and  the  framework  for  analysis  adopted. 
Chapter  5  describes  the  methods  of  analysis  used, 
including   a  description  of  the   method   used  to 
evaluate  the  effect  of  ambient  water  quality  on  the 
marine  ecosystem,  while  Chapter  6  presents  the 
results  of  the  analyses.  Annex  A  describes  a  coastal 
water   data   management   system   (COWADAT), 
which  was  developed  during  the  preparation  of  the 
water  quality  management  plan  for  the  North  Sea, 
but  is  set  up  for  a  more  general  application  for 
other  coastal  water  management  regions.  (Lantz- 
PTT) 
W89-11995 


MANAGEMENT  OF  TOXIC  MATERIALS  IN 
AN  INTERNATIONAL  SETTING:  A  CASE 
STUDY  OF  CADMIUM  IN  THE  NORTH  SEA. 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
L.  Dekker,  B.  T.  Bower,  and  R.  Koudstaal. 
A.    A.    Balkema,    Rotterdam,    The    Netherlands. 
1987.  116p. 

Descriptors:  *  International  waters,  *Water  quality 
control,  'Cadmium,  *Water  quality  management, 
'North  Sea,  Sediment  contamination,  Marine  envi- 
ronment, Exploitation,  Management  planning, 
Case  studies,  The  Netherlands,  Natural  resources, 
Environmental  quality. 


This  report  is  one  of  the  products  of  the  Analyzing 
Biospheric  Change  (ABC)  Program  sponsored  by 
the  International  Federation  of  Institutes  for  Ad- 
vanced Study  (IFIAS).  The  ABC  Program  was 
established  in  1981  with  the  objective  of  adding  to 
knowledge  of  how  to  manage  natural  resources 
such  that  exploitation  of  those  resources  can  be 
done  while  simultaneously  maintaining  or  improv- 
ing   ambient    environmental    quality    and    living 
standards.   Cadmium  was  chosen  for  this  study 
because  of:  (1)  increasing  concern  for  potentially 
adverse,  long-run  effects  of  heavy  metals  such  as 
cadmium;  (2)  the  existence  of  a  European  Commu- 
nity (EC)  directive  on  cadmium,  one  of  the  six 
substances  for  which  directives  on  pollution  of  the 
aquatic  environment  have  been  adopted  by  the 
EC;  and  (3)  the  recommendation  in  the  Dutch 
Water  Quality  Management  Plan  (WQMP)  North 
Sea  to  pay  additional  effort  to  the  elimination  of 
cadmium  discharges,  on  top  of  actions  which  al- 
ready had  been  planned.  To  provide  a  basis  for 
discussion  of  analysis  procedure,  a  description  of 
the  Dutch  WQMP-North  Sea  study  is  presented: 
Chapter  3~contains  the  background  of  and  objec- 
tives for  the  study,  and  the  approach;  Chapter  4- 
the  methods  for  estimating  discharges  of  cadmium 
in  1980  from  the  various  sources  are  described. 
The  estimated  quantities  are  also  shown;  Chapter 
5-describes  the  methods  for  estimating  the  effects 
of  the  1980  discharges  on  ambient  water  quality 
and  on  quality  of  sediments.  Institutional  actions  in 
relation  to  the  set  of  questions  posed  in  Chapter  2 
are  analyzed  in  Chapter  6,  in  relation  to  both 
national  and  international  institutions.  Primary  at- 
tention is  given  to  the  actions  of  the  Dutch  govern- 
ment and  the  effects  of  those  actions.  Because  the 
approach  in  the  Dutch  study  was  considered  to  be 
inadequate  in  terms  of  generation  of  information 
for  national  and  international  decisions,  a  more 
adequate  framework  for  analysis  is  presented  in 
Chapter  7.  Concluding  observations  and  continu- 
ing questions  are  presented  in  Chapter  8.  (Lantz- 
PTT) 
W89-11996 

WATER  QUALITY  MANAGEMENT  FOR  RES- 
ERVOIRS AND  TAIL  WATERS.  REPORT  1:  IN- 
RESERVOIR  WATER  QUALITY  MANAGE- 
MENT TECHNIQUES. 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

G.  D.  Cooke. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Technical  Report 
E-89-1,  January  1989.  Report  1  of  a  Series.  182p, 
14  fig,  19  tab,  461  ref. 

Descriptors:  'Reservoir  operation,  'Water  quality 
control,  'Reservoirs,  'Water  quality  management, 
'Tailwater,  Eutrophication,  Biological  treatment, 
Phosphorus,  Wastewater  disposal,  Flushing,  Aer- 
ation, Herbicides,  Algicides,  Chemical  treatment. 

Human  influences  threaten  the  quality  of  reser- 
voirs, and  appropriate  protection  and  enhancement 
methods  must  be  developed.  Of  particular  concern 
are  the  consequences  of  eutrophication.  Elevated 
nutrient  concentrations,  rooted  plant  infestations, 
reduced  transparency,  excessive  algal  growth,  re- 
duced dissolved  oxygen  concentrations  in  bottom 
waters,  and  elevated  concentrations  of  organics  in 
finished  drinking  water  are  symptoms  of  this  proc- 
ess. Available  in-reservoir  methods  for  the  man- 
agement of  these  eutrophication-related  problems 
are  reported  here,  including:  prereservoir  treat- 
ment, phosphorus  inactivation,  dilution  and  flush- 
ing, sediment  removal,  hypolimnetic  aeration,  arti- 
ficial circulation,  water  level  drawdown,  harvest- 
ing, biological  controls,  sediment  covers,  and  her- 
bicides and  algicides.  Also  described  are  methods 
for  problem  diagnosis  and  the  selection  of  appro- 
priate methods.  (Lantz-PTT) 
W89-11997 

HWHM  88:  HAZARDOUS  WASTES  AND  HAZ- 
ARDOUS MATERIALS. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 12002 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 

CONSTRUCTION  AND  QUALITY  ASSESS- 
MENT OF  THE  IN  SITU  CONTAINMENT  OF 
CONTAMINATED  GROUNDWATER. 

GKN  Hayward  Baker  Co.,  Odenton,  MD. 
G.  K.  Burke,  and  F.  N.  Achhorner. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  6-10,  8  fig,  1  tab,  1  ref. 

Descriptors:  *Groundwater  pollution,  'Water  pol- 
lution prevention,  'Water  pollution  treatment, 
•Cleanup  operations,  Construction,  Geohydro- 
logy, Stratigraphy,  Path  of  pollutants,  Filtration, 
In  situ  treatment,  Groundwater  barriers. 

Since  the  discovery  of  industrial  solvents  in  the  soil 
and  groundwater  of  its  Mountain  View,  California 
facility  in  1982,  Raytheon  Semiconductor  has  con- 
ducted an  exhaustive  investigation  to  identify  and 
evaluate  the  extent  of  existing  contamination,  to 
identify  and  implement  the  most  effective  method 
of  preventing  groundwater  migration  on  and  off 
the  site,  and  to  decontaminate  groundwater  within 
the  site  so  that  the  site  eventually  can  be  consid- 
ered non-hazardous.  Highly  complex  interbedded 
site  stratigraphy,  known  multiple  contaminant 
source  from  both  on  and  off  the  site  and  the  need 
for  the  plant  to  remain  fully  operational  at  all 
times,  led  to  the  construction  of  a  soil-bentonite 
barrier  wall,  functioning  in  conjunction  with  a 
groundwater  extraction  and  filtration  system,  as 
the  best  method  to  remedy  all  concerns.  Key  items 
which  provided  for  successful  and  timely  comple- 
tion of  the  project,  were  barrier  wall  selection, 
maintenance  of  facility  operations,  organization 
and  communications,  preconstruction  plans  for 
control  of  the  work,  and  quality  assurance/quality 
control  throughout  construction.  (See  also  W89- 
12002)  (Lantz-PTT) 
W89- 12004 


CAPTURE  OF  A  GROUNDWATER  CONTAMI- 
NATION PLUME  IN  FRACTURED  BEDROCK 
BY   AN    ARTIFICIALLY    PRODUCED    FRAC- 
TURE   ZONE    CREATED    THROUGH    CON- 
TROLLED  BLASTING. 
Dunn  Geoscience  Corp.,  Albany,  NY. 
K.  F.  Begor,  R.  W.  Sutch,  and  F.  A.  Miller. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  11-16,  6  fig,  1  tab. 

Descriptors:  *Water  pollution  prevention, 
•Groundwater  pollution,  *Fracture  permeability, 
•Aeration  zone,  'Path  of  pollutants,  Aquifers,  Bed- 
rock, Geohydrology,  Blasting,  Geologic  fractures, 
Observation  wells. 

Recovery  of  contaminated  groundwater  in  a  frac- 
tured bedrock  system  presents  some  unique  prob- 
lems. Typically,  the  most  common  problem  occurs 
from  the  inability  to  characterize  adequately  the 
discrete  fractures  through  which  contaminants 
may  be  migrating.  To  overcome  these  difficulties 
at  a  site  in  Upstate  New  York,  an  innovative 
approach  was  developed.  Site  investigations  delin- 
eated the  extent  of  a  groundwater  contamination 
plume  migrating  within  a  fractured  bedrock  aqui- 
fer (Medina  sandstone)  which  underlies  approxi- 
mately 15  ft.  of  glacial  till.  A  72-hr  aquifer  test 
involving  one  recovery  well  resulted  in  a  low  yield 
(3.5  gal/min  with  20  ft  of  drawdown).  Data  col- 
lected from  adjacent  observation  wells  indicated 
poor  interconnection  among  the  naturally  occur- 
ring fractures.  It  was  decided  that  controlled  linear 
blasting  could  provide  the  enhanced  fracture  inter- 
connection necessary  to  successfully  intercept  the 
contaminated  groundwater  plume,  which  then 
would  be  captured  and  removed  by  judicious 
placement  of  recovery  well(s)  installed  within  the 
fracture  zone.  Using  a  carefully  controlled  single 
line  pattern  blasting  technique,  a  6-ft  wide,  300-ft 
long  fracture  zone  was  created  in  the  upper  25-ft  of 
the  bedrock  aquifer  perpendicular  to  the  centerline 
of  the  plume.  Following  fracturing,  a  second  72-hr 
aquifer  test  was  conducted  at  the  same  location 
and  under  conditions  similar  to  the  first  test.  The 
second  test  indicated  that  the  single  recovery  well 
located  in  the  newly  created  fracture  zone  should 
be    fully    capable    of    recovering    contaminated 


groundwater  and  preventing  further  migration  of 
the  plume.  The  recovery  well  produced  a  substan- 
tially higher  yield  of  18.5  gal/min  with  only  1 1.2  ft 
of  drawdown.  (See  also  W89- 12002)  (Lantz-PTT) 
W89- 12005  ' 


SIMULATION  OF  GROUNDWATER  FLOW 
CHARACTERISTICS  BY  FLOW  AND  MASS 
TRANSPORT  MODELS. 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Div.  of  Solid  Waste  Management. 
H.  Erdogan,  J.  B.  Wiley,  and  J.  B.  Hughes. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  17-22,  10  fig,  3  tab,  3  ref. 

Descriptors:  'Water  pollution  prevention,  •Land- 
fills, *Simulation  analysis,  'Groundwater  move- 
ment, 'Hydrologic  models,  *Path  of  pollutants, 
Solid  wastes,  Flow  profiles,  Waste  disposal,  Math- 
ematical models,  Finite  element  method,  Aquifers, 
Geohydrology. 

Groundwater  quality  is  the  main  concern  in  the 
design  and  development  of  solid  waste  disposal 
facilities.  Groundwater  is  vulnerable  to  contamina- 
tion, hard  to  monitor,  difficult  and  expensive  to 
clean  up,  and  virtually  non-renewable  once  seri- 
ously polluted.  Geohydrological  characteristics  of 
the  Gloucester  County  solid  waste  disposal  facility 
site  have  been  evaluated  utilizing  a  three-dimen- 
sional mathematical  model.  The  model  was  cali- 
brated using  field  data  that  have  been  obtained 
from   the  monitoring   wells  and  piezometers  in- 
stalled at  the  site.  The  finite  element  method,  a 
numerical  technique,  is  employed  in  the  model  to 
obtain  a  numerical  solution  to  the  groundwater 
flow  equation.  Based  on  simulated  groundwater 
characteristics  of  the  site,  a  network  of  monitoring 
wells  has  been  installed  around  the  facility  to  pre- 
vent contamination  of  the  groundwater  aquifer. 
Under  the  conditions  employed  in  the  hypothetical 
leak   simulations,   plumes   from   the   hypothetical 
leaks  along  the  boundary  of  the  landfill  would  first 
travel  vertically  downward  through  the  Horner- 
stown-Navesink  Formation,  and  then  move  hori- 
zontally through  the  Mount  Laurel-Wenonah  For- 
mation to  the  north-northeast  of  the  property  at  an 
average  rate  of  0.8  ft/day.  The  plume  simulations 
indicate  that  contamination  stemming  from  an  un- 
detected landfill  liner  leak  could  affect  four  domes- 
tic supply  wells  and  one  agricultural  well  located 
to  the  north  and  northeast  of  the  landfill  property. 
The  plume  could  reach  the  closest  domestic  well  in 
a  total  travel  time  of  about  31  yr.  and  the  agricul- 
tural well  in  about  33.5  yr.  Based  on  the  results  of 
the  modeling  study,  a  network  of  monitoring  wells 
has  been  installed  at  the  downgradient  of  the  flow 
screened  at  the  bottom  of  the  Mount  Laurel-Weno- 
nah Formation,  to  monitor  groundwater  quality. 
Additional  wells  were  located  between  the  landfill 
boundary  and  the  domestic  and  agricultural  wells. 
These  wells  will  be  sampled  on  a  quarterly  basis 
(See  also  W89- 1 2002)  (Lantz-PTT) 
W89- 12006 


ISOLATION  AND  MITIGATION  OF  GROUND- 
WATER CONTAMINATION  BASED  ON 
GROUNDWATER  MODELING  TECHNIQUES- 
A  CASE  HISTORY. 

Camp,  Dresser  and  McKee,  Inc.,  Atlanta,  GA. 
M.  K.  Leslie,  R.  C.  Johnson,  and  J.  E.  Orban. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  23-28,  9  fig,  1  tab. 

Descriptors:  *Site  remediation,  'Water  pollution 
treatment,  'Groundwater  pollution,  'Model  stud- 
ies, Case  studies,  Groundwater  movement, 
Aquifers,  Hydrologic  models,  Groundwater  level. 

Groundwater  contamination  by  volatile  organic 
compounds  is  widespread  throughout  the  United 
States.  The  problem  is  of  particular  concern  in 
areas  where  the  groundwater  is  the  sole  source  of 
potable  water.  In  cases  where  area-wide  ground- 
water contamination  occurs,  it  can  be  difficult  to 
pinpoint  a  source  of  contamination  and  even  more 
difficult  to  isolate  and  remediate   the  source.   A 


study  describes  an  approach  developed  through 
the  use  of  groundwater  modeling  to  effectively 
isolate  a  localized  area  of  groundwater  contamina- 
tion for  remediation.  The  hydraulic  portion  of  the 
model  provides  the  velocity  field  for  a  compatible 
solute  transport,  Random-Walk  code.  This  model 
portion  computes  the  convective  movement  of 
particles  representing  a  constituent  mass  and  adds  a 
random  longitudinal  and  transverse  step  to  account 
for  longitudinal  and  transverse  dispersion.  The 
transport  process  is  repeated  over  a  large  number 
of  particles  and  a  large  number  of  steps  to  replicate 
the  dispersion  spreading  process  accurately  and 
economically.  The  model  was  used  to  predict 
groundwater  flow  at  the  Hollingsworth  Solderless 
Terminal  Company  (HSTC)  Site  in  Fort  Lauder- 
dale, Florida,  under  various  steady-state  pumping 
scenarios.  The  modeled  flow  regimes  were  then 
used  to  estimate  ranges  for  the  duration  of  site 
remediation  based  on  the  minimum  and  maximum 
target  areas  for  surficial  groundwater  decontami- 
nation. Steady-state  conditions  were  imposed  for 
the  following  reasons:  (1)  aquifer  response  to 
pumping  (for  the  pumping  rates  envisioned)  is  such 
that  steady-state  water  levels  are  reached  within 
days  of  start-up;  and  (2)  pumpage  from/to  wells  is 
expected  to  be  steady  and  continuous.  (See  also 
W89-12O02)  (Lantz-PTT) 
W89- 12007 


CONTROL  AND  REMEDIATION  OF  VOLA- 
TILE ORGANIC  CHEMICAL  MIGRATION  IN 
FRACTURED  BEDROCK. 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 12008 


DESIGN  AND  OPERATIONAL  CHARACTER- 
ISTICS OF  A  COLLECTION  TREATMENT/RE- 
CHARGE/FLUSHING GROUNDWATER  RE- 
MEDIATION SYSTEM. 

PRC  Environmental  Management,  Inc.,  Chicago, 

K.  O.  Thomsen,  M.  A.  Chaudhry,  and  D.  H. 
Schulz. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  34-38,  6  fig,  1  tab. 

Descriptors:  'Site  remediation,  'Groundwater  pol- 
lution, 'Water  pollution  treatment,  'Water  pollu- 
tion control,  Groundwater  recharge,  Volatile  or- 
ganic compounds,  Aquifers,  Air  stripping,  Volatili- 
zation, Economic  aspects. 

Volatile  organic  compounds  (VOCs)  usually  asso- 
ciated with  spent  solvent  disposal  were  identified 
as  contaminating  an  unconfined  glacial  outwash 
aquifer  at  a  site  in  Michigan.  As  a  result  of  a 
remedial  investigation/feasibility  study,  a  remedial 
action  alternative  was  selected.  The  selected  alter- 
native included  a  combination  of  groundwater  col- 
lection, treatment,  recharge  and  soil  flushing.  The 
collection  system  withdraws  groundwater  from 
several  levels  in  heavily  contaminated  areas.  VOCs 
in  the  groundwater  are  removed  in  an  air  stripper. 
The  effluent  from  the  air  stripper  is  spread  in  a 
recharge  basin  constructed  over  the  most  heavily 
contaminated  areas  using  a  spray  distribution 
system.  This  recharge  system  removes  additional 
contaminants  by  providing  natural  volatilization 
and  percolating  into  the  ground.  Recharge  water 
moves  downward  through  the  contaminated  soils, 
flushing  the  residual  soil  contaminants,  which  are 
then  recycled.  This  paper  presents  design  and 
operational  characteristics  of  the  remedial  action 
system,  and  an  evaluation  of  the  system's  perform- 
ance during  its  first  season  of  operation,  capital 
costs  and  the  projected  annual  operation  and  main- 
tenance costs.  (See  also  W89- 12002)  (Author's  ab- 
stract) 
W89- 12009 


CASE  HISTORY  OF  A  CONTAMINATED 
GROUNDWATER  DISCHARGE  TO  SURFACE 
WATER  PURSUANT  TO  AN  ACL. 

Eder  Associates,  Locust  Valley,  NY. 
G  A.  Rozmus,  and  W.  J.  Cunningham. 
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IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  39^4,  6  fig,  3  tab. 

Descriptors:  'Water  pollution  control,  ♦Ground- 
water pollution,  *Surface  water,  •Legislation,  ♦Al- 
ternate Concentration  Limit,  Regulations,  Volatile 
organic  compounds,  Resource  Conservation  and 
Recovery  Act,  Superfund,  Leaching,  Case  studies. 

The  Alternate  Concentration  Limit  (ACL)  con- 
cept was  used  in  a  Comprehensive  Environmental 
Response     Compensation     and     Liability     Act 
(CERCLA)  106  private  party  response  to  defend 
the  continued  discharge  of  contaminated  ground- 
water to  a  river.  Several  closed  facilities  at  this 
pre-Resource    Conservation    and    Recovery    Act 
(RCRA)  site  were  leaching  metals  and  VOCs  to 
groundwater  which  discharged  to  a  nearby  river. 
The  circumstances  defining  the  discharge  from  this 
site  match  the  conceptual  ACL  scenario  described 
in  US  EPA's  July  1987  ACL  Guidance  where  the 
facility  owns  the  property,  the  plume  has  reached 
surface  water,  the  contaminants  do  not  cause  a 
statistically  significant  increase  over  background  in 
the  surface  water  and  there  are  no  receptors  be- 
tween the  source  and  the  surface  water.  These 
circumstances  also  satisfy  the  Superfund  Amend- 
ments and  Reauthorization  Act  (SARA)  section 
121(d)  ACL  exclusion  requirements  which  include 
institutional   measures   to   preclude  contact   with 
contaminated  groundwater.  As  there  was  no  di- 
rectly applicable  regulatory  basis  to  defend  the 
discharge  of  contaminated  groundwater  to  a  sur- 
face water  body  where  the  effect  of  the  discharge 
could  not  be  reliably  measured,  an  argument  justi- 
fying the  discharge  was  tied  to  the  RCRA  40  CFR 
264.94(b)    discussion    of   alternate    concentration 
limits  as  a  groundwater  quality  issue.  EPA  did  not 
question  the  logical  basis  of  this  argument  extend- 
ing the  RCRA  ACL  concept  to  include  a  ground- 
water discharge  to  surface  water,  and  it  is  now 
incorporated  in  EPA  guidance,  which  recognizes 
the  possibility  of  a  managed  discharge  that  has  no 
public  health  or  environmental  impact.  The  man- 
aged discharge  was  acceptable  to  the  State  and  it 
satisfied  the  intent  of  the  State's  regulations  which 
allow  closure  with  waste  in  contact  with  ground- 
water providing  certain  conditions  are  met.  (See 
also  W89- 12002)  (Lantz-PTT) 
W89-12010 


BASICS   OF  GROUNDWATER   CONTAMINA- 
TION MODELING. 

Camp,  Dresser  and  McKee,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12011 


IN  SITU  FLUSHING  AND  BIORECLAMATION 
TECHNOLOGIES  AT  A  CREOSOTE-BASED 
WOOD  TREATMENT  PLANT. 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
D.  Dworkin,  D.  J.  Messinger,  and  R.  M.  Shapot. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  67-76,  10  fig,  3  tab. 

Descriptors:  'Groundwater  pollution,  *Site  reme- 
diation, 'Water  pollution  prevention,  *Wood 
wastes,  'Creosote,  'Cleanup  operations,  'Biorecla- 
mation,  Containment,  Costs,  Path  of  pollutants, 
Economic  aspects,  Biodegradation. 

The  results  of  a  remediation  investigation/feasibili- 
ty study  (RI/FS)  conducted  at  the  L.A.  Clarke 
wood  treating  site  near  Fredericksburg,  Virginia,  a 
site  that  covers  approximately  40  acres  and  is 
situated  upstream  of  Massaponax  Creek  and  sensi- 
tive wetlands  areas  are  reported.  Plant  practices 
have  included  the  burial  of  free  product  which  has 
resulted  in  relatively  stationary  pocketed  areas  of 
elevated  polynuclear  aromatic  (PNA)  concentra- 
tions. These  PNAs  have  become  the  source  of 
soluble  contamination  transported  by  infiltration  to 
the  groundwater  table.  The  overall  objective  of 
this  RI/FS  is  the  identification  of  the  most  appro- 
priate, cost-effective  solutions  for  remediation  of 
the  site.  Six  remedial  action  alternatives  were  iden- 
tified for  the  Clarke  site:  no  action,  extraction,  in 


situ  soil  flushing/bioreclamation,  land  farming/bio- 
degradation,  containment,  and  off-site  treatment/ 
disposal.  In  situ  flushing  followed  by  in  situ  biore- 
clamation  will  directly  address  the  sources  of  con- 
taminant migration.  Implementation  of  the  in  situ 
treatment  alternative  would  first  require  the  instal- 
lation of  injection/recovery  wells  in  the  creosote 
layer  areas.  In  considering  the  cost  effectiveness  of 
various  alternatives,  the  following  were  examined: 
(1)  capital  costs;  (2)  operating  and  maintenance 
costs;  and  (3)  post  remediation  (monitoring)  costs. 
The  present  worth  value  method  (1987  dollars 
basis)  was  utilized  to  evaluate  the  total  costs  of  a 
remedial  action  strategy  including  the  post  closure 
period.  In  situ  soil  flushing/bioreclamation  was 
determined  to  be  one  of  the  most  cost-effective 
alternatives.  (See  also  W89- 12002)  (Lantz-PTT) 
W89-12014 

INDUSTRIAL  PLANT  EXPANSION:  GROUND- 
WATER AND  SOIL  CLEANUP. 

Sweet-Edwards/EMCON,  Kelson,  WA. 
J.  E.  Edwards,  and  T.  Bonham. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  158-161,  7  fig. 

Descriptors:  Water  pollution  treatment,  'Waste 
treatment,  'Groundwater  pollution,  'Cleanup  op- 
erations, 'Pentachlorophenol,  'Soil  contamination, 
Chemical  treatment,  Filtration,  Activated  carbon, 
Barriers,  Containment. 

A   floating   plume  of  pentachlorophenol/mineral 
spirits  was  detected  during  preliminary  soil  testing 
for  a  major  industrial  plant  expansion.  After  the 
leaking  process  tank  was  removed  from  service, 
subsequent     geohydrologic     investigation     deter- 
mined that  the  floating  pentachlorophenol  (PCP) 
product  plume  covered  approximately  3  acres.  The 
site  is  located  adjacent  to  a  mountain  lake  and  has  a 
seasonal  water  table  <  10  ft  below  ground  surface. 
Migration  of  the  floating  plume  was  restricted  by  a 
water  table  depression  caused  by  a  nearby  base- 
ment sump  pump.  The  dissolved  PCP  plume  (<  10 
micrograms/L)  had  migrated  to  the  nearby  canal 
and  lake.  The  groundwater  and  soil  cleanup  plan 
was  designed  to  allow  construction  of  the  plant 
over  the  floating  product  plume.  The  soil  and 
groundwater  were  to  be  made  non-toxic  as  defined 
by   a   state   approved   aquatic   bioassay   test.   To 
achieve  this  cleanup  goal,  floating  product  recov- 
ery trenches  were  constructed  adjacent  to  the  foot- 
print of  the  proposed  building.  The  building  foun- 
dation   wall    was    then    constructed    while    the 
groundwater  treatment  plant  was  being  designed. 
The   PCP/mineral   solvent   treatment   system   in- 
cludes hydrogen  peroxide/UV  oxidation,  mixed 
media  filtration  and  an  activated  carbon  polish. 
The  system  is  designed  to  treat  30  gal/min  continu- 
ous flow  with  10  parts  per  million  PCP  influent. 
The  treated  groundwater  is  piped  to  a  subsurface 
distribution  trench  located  between  the  floating 
plume    and    the    lake.    The    linear    groundwater 
mound  resulting  from  subsurface  disposal  of  treat- 
ed groundwater  also  acts  as  a  hydrologic  barrier  to 
prevent  migration  of  floating  product  to  the  lake. 
(See  also  W89-12002)  (Author's  abstract) 
W89- 12021 
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sites.  The  basic  engineering  considerations  for  the 
biodegradation  of  hazardous  materials  include 
oxygen  availability,  nutrient  (nitrogen  and  phos- 
phorus) availability,  pH  and  moisture,  as  well  as 
the  nature  and  physical  characteristics  of  the  target 
contaminants  and  their  interactions  with  the  envi- 
ronment. Evaluation  of  the  biodegradation  kinetics 
of  the  target  contaminants  also  is  essential,  espe- 
cially when  using  engineering  algorithms  for  the 
design  and  operation  of  bioprocess  systems.  Three 
different  biotreatment  systems  and  examples  of 
their  application  are  described.  Biostimulation  is 
used  to  clean  up  groundwater  and  associated  soils. 
Bioslurry  is  applied  to  the  decontamination  of 
sludges  and  highly  contaminated  (>  1%)  soils. 
Biofarming,  or  landfarming,  is  used  to  remediate 
lightly  (<  1%)  contaminated  soils.  The  application 
of  bioreactor  engineering  for  managing  bioreme- 
diation  systems,  and  the  use  of  the  CONTRAL 
bioprocess  control  algorithm,  are  discussed.  This 
process  design  and  operational  algorithm  uses  pre- 
dictive bioprocess  models  which  are  calibrated 
using  respirometric  measurements  of  biomass  de- 
grading the  target  waste.  (See  also  W89- 12022) 
(Lantz-PTT) 
W89-12022 


PRACTICAL  APPROACH  FOR  THE  BIOLOGI- 
CAL REMEDIATION  OF  HAZARDOUS 
WASTE  SITES. 

Bioprocess  Engineering,  Inc.,  Wilmington,  DE. 
A.  F.  Rozich,  and  T.  G.  Zitrides. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  167-171,  6  fig,  8  ref. 

Descriptors:  'Water  pollution  treatment,  'Ground- 
water pollution,  'Biological  treatment,  'Waste 
treatment,  'Cleanup  operations,  'Waste  disposal 
sites,  Hazardous  wastes,  Oxygen,  Nitrogen,  Hy- 
drogen ion  concentration,  Land  disposal,  Phospho- 
rus, CONTRAL,  Algorithms,  Model  studies. 

Background  and  some  practical  approaches  are 
presented  for  the  application  of  biological  tech- 
niques for   the   remediation  of  hazardous   waste 


IN  SITU  TREATMENT  AND  REMOVAL  OF  AN 
ACIDIC  COPPER  PLATING  WASTE  SPILL 
FROM  A  FLOWING  STREAM. 

Environmental  Protection  Agency,  Dallas,  TX. 
Region  VI. 

J.  C.  Staves,  and  P.  L.  Hammack. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  172-176,  4  fig,  12  ref. 

Descriptors:  'Water  treatment,  'In  situ  treatment, 
'Copper,  'Metal-finishing  wastes,  Ash  Creek, 
Texas,  Flocculation,  Filtration,  Cleanup  oper- 
ations, Hydrogen  ion  concentration. 

An  in-stream  treatment  system  consisting  of  an 
alum  flocculation  basin  followed  by  a  sand  filter 
was  developed  to  remove  copper,  resulting  from  a 
tank  truck  spill,  from  a  2-mile  section  of  Ash  Creek 
near  Azle,  Texas.  The  system  was  constructed 
from  readily  available  materials  in  about  six  hours, 
and  all  contaminated  water  was  treated  within  24 
hr.  The  copper  removal  efficiency  approached 
90%  and  varied  with  pH  and  alum  addition  rate. 
Optimal  system  performance  occurred  at  a  pH  of 
7. 1  and  an  alum  concentration  of  1  gm/L.  (See  also 
W89-12002)  (Author's  abstract) 
W89- 12023 


IN-PLACE  PRECIPITATION  IMMOBILIZA- 
TION: TECHNICAL  AND  ECONOMIC  ASSESS- 
MENT AT  THE  FORMER  A.Y.  MCDONALD 
FOUNDRY  SITE,  DUBUQUE,  IOWA. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

J.  A.  Mundell,  K.  R.  Hill,  and  J.  W.  Weaver. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  177-181,  6  fig,  2  tab,  5  ref. 

Descriptors:  'Lead,  'Chemical  treatment,  'In  situ 
treatment,  'Water  pollution  treatment,  'Economic 
aspects,  Heavy  metals,  Management  planning, 
Costs. 

Remedial  action  alternatives  at  hazardous  waste 
sites  containing  significant  concentrations  of  heavy 
metals  have,  in  the  past,  concentrated  on  waste 
excavation  and  relocation  to  provide  the  most  cer- 
tain solution  for  site  closure.  The  extent  of  waste 
removal  has  been  guided  mainly  by  the  results  of 
soil  metal  concentration  guidelines  or  EP  Toxicity 
test  results.  The  results  of  a  detailed  evaluation  of 
the  technical  and  economic  effectiveness  of  in- 
place  precipitation  immobilization  (IPI)  of  lead  at 
the  former  A.Y.  McDonald  foundry  site  in  Du- 
buque, Iowa  are  presented.  The  complete  assess- 
ment involved  the  consideration  of  six  alternative 
remedial  actions  (no  action;  contour,  topsoil;  IPI, 
clay  cap,  and  monitor;  IPI,  Resource  Conservation 
and  Recovery  Act  (RCRA)  cap  and  monitor;  par- 
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tial  off-site  removal,  clay  cap  and  monitor;  and 
clean  closure  RCRA  cap  and  monitor)  on  the  basis 
of  performance,  reliability,  ease  of  implementation, 
and  safety.  Site  groundwater  data  suggest  that 
there  has  been  no  significant  lead  migration  into 
the  groundwater  under  the  plant  because  the  pres- 
ence of  the  lead  carbonate  mineral,  cerrusite,  is 
controlling  the  dissolved  lead  concentration  to 
levels  at  or  below  the  proposal  EPA  standard  for 
drinking  water.  The  collection  of  detailed  subsur- 
face geological  and  geochemical  information  as 
well  as  the  performance  of  laboratory  treatability 
studies  were  used  to  demonstrate  that  the  use  of 
IPI  is  significantly  more  cost-effective  than  either 
partial  or  complete  removal  alternatives  at  the  site. 
The  IPI  technique  also  should  provide  a  technical- 
ly sound  permanent  solution  for  controlling  lead 
release  from  the  site  to  acceptable  levels.  (See  also 
W89-120O2)(Lantz-PTT) 
W89- 12024 


SITE-SPECIFIC  IN  SITU  TREATMENT  PROC- 
ESS DEVELOPMENT  PROGRAM  FOR  A 
WOOD  PRESERVING  SITE, 

Union  Pacific  Railroad,  Omaha,  NE. 
R.  C.  Kuhn,  and  K.  R.  Piontek. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  182-186,  3  fig,  2  tab,  19  ref. 

Descriptors:  'In  situ  treatment,  'Groundwater  pol- 
lution, *Soil  contamination,  'Cleanup  operations, 
•Wood  wastes,  Oil  recovery,  Industrial  wastes,  In 
situ  tests,  Bioreclamation. 

Union  Pacific  Railroad  is  undertaking  corrective 
action  at  a  railroad  tie  treatment  plant  in  Laramie, 
Wyoming.  Contamination  ranges  from  oil  saturat- 
ed sands  and  gravels  to  groundwater  containing 
microgram/L  levels  of  dissolved  contaminants.  A 
contaminant  isolation  system  has  been  installed 
around  the  site.  Corrective  action  is  now  focused 
on  the  use  of  in  situ  treatment  techniques  to 
remove  and  treat  the  subsurface  contamination  at 
the  site.  A  program  consisting  of  a  series  of  labora- 
tory and  field  pilot  tests  is  being  performed  to 
determine  the  effectiveness  of  three  in  situ  treat- 
ment technologies:  oil  recovery,  in  situ  soil  wash- 
ing and  in  situ  bioreclamation.  Preliminary  results 
and  evaluations  indicate  that  a  combination  of 
these  in  situ  treatment  techniques  could  be  an 
environmentally  sound,  cost-effective  approach  for 
site  cleanup.  (See  also  W89- 12002)  (Author's  ab- 
stract) 
W89-12025 


CONSTRUCTION  QUALITY  ASSURANCE  FOR 
SAND-BENTONTTE  LINERS. 

Ardaman  and  Associates,  Inc.,  Orlando,  FL. 
For  primary  bibliographic  entry  see  Field  5E. 
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HYDRAULIC  CHARACTERISTICS  OF  MODEL 
SOIL-BENTONTrE  SLURRY  CUTOFF  WALLS. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
R.  M.  McCandless,  and  A.  Bodocsi. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  198-201,  6  fig,  7  ref. 

Descriptors:  *Water  pollution  prevention,  *Liners, 
•Linings,  'Waste  disposal,  'Waste  disposal  sites, 
'Hydraulic  properties,  'Cutoffs,  'Bentonite,  'Soil 
compaction,  Hydraulic  gradient,  Hydraulic  con- 
ductivity, Fluid  mechanics,  Hazardous  wastes, 
Groundwater  pollution. 

Model  soil-bentonite  cutoff  walls  which  are  com- 
monly used  to  control  or  limit  groundwater  con- 
taminants at  hazardous  waste  sites,  roughly  508 
millimeters  (mm)  in  diameter,  559  mm  in  height 
and  102  mm  thick  were  constructed  and  tested  in 
an  instrumental  tank.  The  effects  of  overburden 
pressure  (vertical  consolidation)  and  hydraulic  gra- 
dient (horizontal  consolidation)  were  investigated, 
followed  by  tests  to  evaluate  the  potential  for 
closure   of  artificial   windows   representing   small 


pockets  of  entrapped  bentonite  slurry  in  the  back- 
fill. The  average  hydraulic  conductivity  of  the  first 
model  was  measured  for  three  hydraulic  gradients 
under  each  of  three  applied  overburden  pressures. 
Decreases  in  conductivity  were  observed  for  incre- 
mental increases  in  both  overburden  pressure  and 
hydraulic  gradient  as  well  as  their  combined  effect. 
This  test  sequence  was  interrupted  on  two  occa- 
sions by  hydrofracture  of  the  model.  In  the  second 
wall,  the  closure  of  slot-like  windows  (macrode- 
fects)  by  incremental  increases  in  surcharge  pres- 
sure was  investigated.  Despite  the  recurrence  of 
hydrofracture  in  this  case,  it  was  possible  to  "heal' 
the  window  slots  by  elevating  surcharge  pressure 
and  reconsolidating  the  model  wall.  The  reconsoli- 
dation  of  both  walls  after  hydrofracture  produced 
roughly  uniform  water  contents  and  dry  densities 
over  the  full  depth  of  the  walls.  In  contrast,  vane 
shear  strength  and  cone  penetrometer  data  for  both 
walls  were  observed  to  decrease  somewhat  with 
increasing  depth  in  the  models  apparently  indicat- 
ing variable  degrees  of  damage  due  to  hydrofrac- 
ture corresponding  with  variable  degrees  of  re- 
molding during  reconsolidation.  The  variable  final 
strength  profiles  cannot  be  readily  explained.  The 
uniform  water  content  and  density  profiles,  how- 
ever, indicate  a  uniform  consolidation  of  the  back- 
fill and  suggest  that  in  situ  consolidation  of  the 
backfill  may  serve  to  eliminate  minor  as-built  or 
chemically-induced  hydraulic  defects  in  real  slurry 
walls.  (See  also  W89- 12002)  (Author's  abstract) 
W89- 12028 


DESIGN  AND  CONSTRUCTION  OF  EFFEC- 
TIVE SOIL  LINERS. 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

D.  C.  Anderson,  and  M.  C.  Anderson. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  202-204,  2  fig,  9  ref. 

Descriptors:  'Water  pollution  prevention,  'Land- 
fills, 'Leachates,  'Liners,  'Soil  water,  'Hydraulic 
properties,  Groundwater  movement,  Soil  density, 
Permeability,  Flow  profiles,  Soil  water. 

Almost  all  criteria  currently  used  for  the  construc- 
tion of  compacted  soil  layers  were  developed  to 
maximize  density  rather  than  to  minimize  perme- 
ability. Since  there  is  no  direct  relationship  be- 
tween density  and  permeability,  new  criteria  are 
needed  for  construction  of  low  permeability  soil 
liners.  As  was  the  case  during  the  development  of 
criteria  for  maximizing  density,  comprehensive 
field-scale  studies  are  needed  to  determine  the  most 
appropriate  construction  criteria  for  minimizing 
permeability.  In  the  simplest  terms,  the  flow  paths 
in  soil  liners  can  be  grouped  into  intralift  and 
interlift  macropores.  Intralift  flow  appears  to  arise 
largely  from  the  incomplete  remolding  of  clods, 
which  results  in  macropores  along  the  interfaces  of 
clod  remnants.  Interlift  flow  is  due  to  the  inad- 
equate bonding  of  adjacent  lifts.  In  the  absence  of 
comprehensive  field-scale  studies,  the  only  way  to 
minimize  these  problems  is  through  site-specific 
studies.  These  studies  should  be  centered  around  a 
test  fill,  constructed  with  the  identical  soil,  proce- 
dures and  equipment  proposed  for  the  full-scale 
soil  liner.  A  comprehensive  construction  quality 
assurance  program  also  is  essential  to  ensure  that 
the  parameters  validated  in  the  test  fill  are  dupli- 
cated precisely  during  construction  of  the  actual 
facility  soil  liner.  (See  also  W89-12002)  (Author's 
abstract) 
W89- 12029 


ORGANIC  FLUID  EFFECTS  UPON  BENTON- 

rrE. 

Bentec,  Ferndale,  MI. 
G.  R.  Alther,  J.  C.  Evans,  and  E.  Andrews. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  210-214,  1  fig,  4  tab,  21  ref. 

Descriptors:  'Groundwater  barriers,  'Water  pollu- 
tion prevention,  'Leachates,  'Bentonite,  'Organic 
compounds,  'Hydraulic  conductivity,  Permeabil- 
ity, Clays,  Landfills. 


The  purpose  of  these  studies  was  to  determine  the 
influence  of  organic  fluid  types  and  concentrations 
on  Bentonite.  For  a  wide  range  of  organic  fluids 
over  a  wide  range  of  concentrations  (provided  that 
the  concentration  was  below  the  solubility  limit) 
solubilized  organic  fluids  have  limited  detrimental 
impact  upon  the  coefficient  of  hydraulic  conduc- 
tivity of  bentonite.  Certain  concentrated  organic 
fluids  cause  significant  increases  in  the  hydraulic 
conductivity  of  bentonite;  several  organic  fluids 
actually  reduced  the  hydraulic  conductivity;  and 
the  filter  press  permeability  test  and  the  cracking 
pattern  test  may  be  used  to  quickly  assess  the 
potential  effect  of  a  fluid  upon  a  clayey  material 
(See  also  W89- 12002)  (Author's  abstract) 
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EVALUATION  OF  REMEDIAL  ALTERNA- 
TIVES FOR  AN  INACTIVE  INDUSTRIAL 
LANDFILL. 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
R.  M.  Shapot,  L.  J.  Bove,  and  M.  Dzedzy. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  215-219,  2  fig,  3  tab,  1  ref. 

Descriptors:  'Water  pollution  treatment,  'Water 
pollution  prevention,  'Landfills,  'Cleanup  oper- 
ations, 'Waste  management,  Waste  treatment, 
Economic  aspects,  Waste  disposal,  Incineration, 
Containment. 

An  evaluation  of  remedial  alternatives  is  presented 
for  a  multi-use  industrial  site  on  the  National  Prior- 
ity List  (NPL).  Waste  disposal  areas  studied  at  the 
site  include  an  inactive  landfill  containing  various 
solid  and  chemical  wastes  and  two  former  metal 
plating  waste  lagoons.  The  primary  objectives  of 
the  remedial  action  (RI)  were  to  determine  the 
extent  and  sources  of  contamination,  identify  con- 
taminant migration  pathways  and  verify  contami- 
nant removal  by  previous  remedial  actions.  An 
Endangerment  Assessment  also  was  prepared  to 
evaluate  the  potential  impacts  on  public  health  and 
the  environment.  The  alternatives  were  developed 
and  evaluated  on  a  cost  and  non-cost  basis:  (1)  no 
action;  (2)  in  situ  closure;  (3)  partial  removal  and 
containment;  (4)  on-site  incineration  with  contain- 
ment; (5)  on-site  incineration  and  disposal;  and  (6) 
removal/off-site  option.  Placement  of  a  Resource 
Conservation  and  Recovery  Act  cap  system  on  the 
landfill  (alternatives  2,  3,  and  4)  may  be  complicat- 
ed as  a  result  of  engineering  requirements  for  slope 
stability  of  the  cap  as  it  relates  to  current  site 
topography.  The  alternatives  that  include  inciner- 
ation (alternatives  4  and  5)  may  be  more  difficult  to 
implement  as  a  result  of  ash  handling  and  disposal 
concerns  and  will  require  a  test  burn  to  confirm 
the  design  parameters.  Alternative  5  includes  incin- 
eration of  the  landfill  materials,  which  will  require 
presorting  of  the  landfill  contents  prior  to  their 
being  fed  to  the  incinerator,  resulting  in  additional 
implementation  difficulties.  Public  health  and  envi- 
ronmental risks  remain  a  concern  under  the  no- 
action  alternative.  The  remaining  five  alternatives 
should  significantly  reduce  these  risks.  Institutional 
requirements,  as  well,  are  addressed  under  all  op- 
tions except  the  no-action  alternative.  This  option 
fails  to  meet  Superfund  Amendments  and  Reau- 
thorization Act  of  1986  requirements  for  a  cover  or 
containment  system.  Present  worth  cost  estimates 
for  the  remedial  alternatives  range  from  $787,000 
for  the  no-action  alternative  to  over  $30,350,000 
for  the  removal/off-site  option.   (See  also  W89- 
12002)  (Lantz-PTT) 
W89- 12032 


HANSCOM  AFB  HAZARDOUS  WASTE  DIS- 
POSAL AREA  CLEANUP. 

Engineering-Science,  Inc.,  Syracuse,  NY. 
J.  P.  McAuliffe,  W.  G  Christopher,  L.  Cordone, 
and  E.  B.  Cohen. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  245-250,  7  fig,  4  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Site  remedi- 
ation, 'Hazardous  wastes,  'Waste  disposal,  'Clean- 
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up  operations,  Hanscom  AFB,  Groundwater  pollu- 
tion, Costs,  Economic  aspects,  Groundwater  re- 
charge, Soil  contamination,  Waste  treatment,  Air 
stripping. 

Remedial  alternatives  were  developed  for  three 
disposal  sites  which  were  operated  by  the  US  Air 
Force  (USAF)  from  the  late  1950s  through  the 
early  1970s  at  Hanscom  Field.  One  site  is  a  former 
fire  training  area,  while  the  other  two  are  drum 
disposal  areas.  The  two  drum  disposal  sites  contain 
an  estimated  3,000  drums  of  waste  fuel,  paint  and 
solvents  disposed  of  in  trenches  and  pits  excavated 
to  or  below  the  groundwater  table.  Based  on  engi- 
neering feasibility,  environmental  effectiveness, 
public  health  protection,  cost  and  negotiations 
with  interested  parties,  the  selected  remedial  alter- 
native for  the  two  drum  disposal  areas  includes 
drum  removal,  recharge  beds  for  enhanced  flush- 
ing of  contaminated  soils,  groundwater  collection 
trenches  and  groundwater  treatment  via  air  strip- 
ping. The  goal  of  the  recharge  beds  (2.5  and  0.7 
acres)  is  to  enhance  infiltration  (by  as  much  as  60 
times)  and  expedite  soil  contaminant  elutriation. 
The  USAF  fast-tracked  the  remediation  process  by 
accelerating  the  review  process,  by  funding  the 
preparation  of  separate  plans  and  specifications  and 
by  awarding  a  separate  contract  for  the  immediate 
removal  of  the  drums  and  highly  contaminated 
soils.  (See  also  W89-12002)  (Lantz-PTT) 
W89- 12034 


USING    ACLS    TO    ESTABLISH    REMEDIAL 
DESIGN  GOALS. 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  6E. 
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STATUS  OF  'SITE'  PROGRAM  DEMONSTRA- 
TIONS. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
N.  M.  Lewis,  and  R.  D.  Hill. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  256-260,  5  ref. 

Descriptors:  *Site  remediation,  *Water  pollution 
treatment,  'Superfund,  *Field  tests,  Performance 
evaluation,  Incineration,  Heat  treatment,  Solidifi- 
cation, Stabilization,  Biological  treatment,  Ion  ex- 
change. 

In  response  to  the  Superfund  Amendments  for 
Reauthorization  Act  of  1986,  the  Office  of  Re- 
search and  Development  (ORD)  and  the  Office  of 
Solid  Waste  and  Emergency  Response  (OSWER) 
have  established  the  Superfund  Innovative  Tech- 
nology Evaluation  (SITE)  program  to  accelerate 
the  development  and  use  of  alternative  technol- 
ogies at  Superfund  sites.  The  SITE  program  will 
provide  the  opportunity  to  demonstrate  new  and 
innovative  technologies,  as  well  as  provide  assur- 
ance on  performance  data  and  cost  information  on 
those  technologies.  Since  1986,  EPA  has  solicited 
requests  for  proposals  three  times.  In  1986  (SITE- 
001)  21  responses  were  received  and  10  technol- 
ogies were  selected  for  demonstration.  The  second 
solicitation  (SITE-002)  in  1987  received  29  re- 
sponses. Of  the  29  proposals,  1 1  were  selected.  The 
demonstration  process  on  the  SITE-001  1986  se- 
lected technologies  began  in  1987.  The  technol- 
ogies were:  (1)  electric  infrared  furnace;  (2)  solidi- 
fication and  stabilization;  (3)  vacuum  extraction; 
(4)  oxygen  enriched  burner;  (5)  electric  pyrolyzer; 
(6)  circulating  fluidized  bed  combustion;  and  (7) 
biological  extraction.  SITE-002  technologies  went 
through  a  site  selection  process  in  January  1988 
and  demonstration  plans  for  these  technologies  are 
being  prepared.  These  technologies  are:  (1)  biolog- 
ical; (2)  extraction;  (3)  thermal;  (4)  ion  exchange; 
and  (5)  solidification/stabilization.  (See  also  W89- 
12002)  (Lantz-PTT) 
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WINTERIZATION:    CONSIDERATIONS    AND 
EFFORTS. 

SCS  Engineers,  Inc.,  Dublin,  CA. 


M.  J.  Griffin,  R.  A.  Appleman,  and  T.  E.  Duaime. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  261-263,  1  fig,  3  ref. 

Descriptors:  *Water  pollution  treatment,  *Ground- 
water  pollution,  "Cold  regions,  'Cleanup  oper- 
ations, Hazardous  wastes,  Production  wells,  Heat- 
ing, Wells. 

Uncontrolled  hazardous  wastes  resulting  from 
abandoned  wood  treatment  facilities  have  become 
an  increasing  environmental  problem.  Due  to  the 
nature  of  the  wood  treating  industry,  many  of 
these  sites  are  located  in  northern  climates  with 
adverse  winter  conditions.  In  these  northern  cli- 
mates, the  operation  and  maintenance  of  a  year- 
round  cleanup  program  presents  special  practical 
problems.  Cleanup  sites  designed  and  constructed 
utilizing  warm  climate  cleanup  specifications  may 
not  always  consider  local  cold  climate  engineering 
practices.  During  the  1985-86  year,  the  Montana 
Pole  cleanup  site,  located  in  Butte,  Montana,  was 
shut  down  for  the  cold  November  to  March 
period.  Shut-down  problems  included  numerous 
broken  pipes  and  fittings  and  the  loss  of  product 
(oil  and  pentachlorophenol)  collection.  By  employ- 
ing special  winterization  techniques  in  1986-87,  the 
cleanup  system  has  been  operated  through  the 
following  1-1/2  subzero  winters,  maintaining  prod- 
uct collection.  The  winterization  efforts  at  this  site 
concentrated  on  the  four  following  areas  of  the 
site:  product  production  wells,  control  sheds,  API 
oil/water  separators  and  the  decontamination  trail- 
er. Winterization  procedures  for  the  production 
wells  during  the  second  year  of  operation  consisted 
of:  attaching  plywood  panels  to  the  steel  tripods; 
attaching  rigid  styrofoam  insulation  to  the  ply- 
wood panels;  installing  a  250  watt  heat  lamp  over 
the  well;  and  heat  taping  and  insulating  the  ex- 
posed product  and  air  lines.  Wood  structures  were 
made  to  protect  the  air  compressor  intake  from  the 
winter  elements  and  vent  covers  were  designed  to 
limit  air  drafts  at  both  control  sheds.  Heaters  were 
used  in  each  oil/water  separator  and  set  at  40  F. 
This  heater  appeared  to  solve  the  general  problems 
but  it  was  necessary  to  raise  the  temperature  to  65 
F  to  thaw  the  corners  of  the  separator.  In  general, 
the  system  was  ice  free  but  skimming  problems 
were  still  apparent  during  severe  cold  spells.  The 
decontamination  trailer  was  built  using  a  construc- 
tion trailer  as  a  base.  After  the  first  winter,  a  5000 
watt  heater  was  installed  along  with  heat  taping 
and  insulating  of  outside  drains.  Plastic  skirting  and 
straw  bales  also  were  added  to  prevent  further 
problems.  (See  also  W89- 12002)  (Lantz-PTT) 
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SITE  INSPECTIONS  IN  SUPPORT  OF  SUPER- 
FUND'S  REVISED  PRE-REMEDIAL  PRO- 
GRAM. 

Ecology  and  Environment,  Inc.,  Arlington,  VA. 
For  primary  bibliographic  entry  see  Field  6A. 
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CONTAMINATION  ASSESSMENT  AND  RE- 
MEDIAL ALTERNATIVES  FOR  FORMER 
WASTE  OIL  PROCESSING  FACILITY  CON- 
TAMINATING THE  BISCAYNE  AQUIFER. 

Ecology  and  Environment,  Inc.,  Tallahassee,  FL. 
M.  Trnovsky,  K.  Frantzen,  and  R.  J.  Rudy. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  284-290,  9  fig,  4  tab,  1  ref. 

Descriptors:  *Oil  industry,  'Groundwater  pollu- 
tion, "Cleanup  operations,  *Heavy  metals,  *Bis- 
cayne  Aquifer,  *Water  pollution  treatment,  Con- 
tainment, Lead,  Soil  contamination,  Chromium, 
Hydrocarbons,  Incineration,  Solidification,  Super- 
fund,  Leaching,  Saline  water  intrusion. 

Contamination  of  soil  and  groundwater  with  or- 
ganics  and  heavy  metals  was  investigated  and  feasi- 
ble remedial  alternatives  were  evaluated  for  the 
Petroleum  Products  Corporation  Superfund  Site  in 
Pembroke  Park,  Broward  County,  Florida.  The 
contamination  was  the  result  of  uncontrolled  dis- 
posal of  waste  oil  re-refining  sludges  in  disposal 
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pits  below  the  groundwater  table  in  the  vicinity  of 
two  municipal  well  fields.  A  high  level  of  contami- 
nation of  soil  and  groundwater  with  a  variety  of 
compounds  was  found.  Lead,  chromium  and  petro- 
leum hydrocarbons  predominanted.  Lead  concen- 
trations in  soils  ranged  from  5  to  20,700  mg/kg. 
Total  petroleum  hydrocarbon  concentrations 
ranged  from  40  to  140,000  mg/kg.  Approximately 
1 10,000  cu  yd  of  contaminated  soil,  containing  an 
estimated  450  tons  of  lead  and  3,000  tons  of  total 
petroleum  hydrocarbons,  are  subjected  to  leaching 
by  surface  water  infiltration  and  groundwater  flow 
through  the  soil.  Physico-chemical  interactions  of 
waste  oil  sludge  compounds  with  soil  and  ground- 
water were  evaluated.  Contaminated  soil  was 
tested  for  solubility,  leachability,  soil  washing  ap- 
plicability and  incineration  potential.  The  tests  in- 
dicated that  due  to  the  waste  characteristics  and 
site  geohydrological  conditions,  transport  of  solu- 
ble contaminants  off-site  would  be  limited.  Five 
remedial  action  alternatives,  including  the  no- 
action  alternative,  were  developed  using  combina- 
tions of  remedial  technologies  such  as  capping, 
plume  containment  by  slurry  walls,  off-site  dispos- 
al, soil  washing,  incineration,  solidification/fixation 
and  groundwater  treatment.  General  cost  estimates 
for  each  alternative  are  provided.  At  present,  there 
is  an  indication  of  salt  water  intrusion  due  to  the 
high  pumping  rate  of  the  municipal  well  fields  and 
the  proximity  of  this  site  to  Florida's  east  coast. 
Treatment  of  the  contaminated  soil  by  the  soil 
washing  process  and  groundwater  treatment  will 
bring  about  a  permanent  solution  to  the  site  con- 
tamination problem.  (See  also  W89- 12002)  (Lantz- 
PTT) 
W89- 12039 


OIL  SPILL  REMEDIAL  ACTIONS:  TWO  CASE 
HISTORIES. 

Weston  (Roy  F.),  Inc.,  Northbrook,  IL.  SPER 
Div. 

R.  M.  Bort,  D.  G.  Pyles,  H.  M.  Ricketts,  and  G.  R. 
Connor. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  291-295,  5  fig. 

Descriptors:  *Water  pollution  treatment,  *Oil 
spills,  "Cleanup  operations,  "Case  studies,  Water 
pollution  prevention,  Trenches,  Skimming,  Oil  re- 
covery, Groundwater  pollution. 

Two  case  histories  of  remedial  activities  at  oil  spill 
sites  are  discussed.  The  first  case  history  is  for  a 
surface  spill  of  12,000  billion  barrels  (bbl)  of  crude 
oil  resulting  from  a  punctured  34-in.  pressurized  oil 
transmission  line.  Initial  remedial  actions  taken 
were  to  remove  oil  from  surface  waters  and  to 
excavate  and  dispose  of  the  oil,  saturated  surficial 
soils.  In  addition,  trenches  were  excavated  in  an 
effort  to  recover  product  from  the  unsaturated 
zone.  Subsequently,  remedial  alternatives  were 
evaluated  based  on  removal  effectiveness  and  cost. 
The  long-term  recommended  remedial  action  con- 
sisted of  a  passive  French  drain  collection  system 
and  an  automatic  skimmer  unit  to  remove  the 
collected  oil.  The  recommended  system  was  in- 
stalled and,  after  some  modifications,  effectively 
prevented  product  migration.  The  second  case  his- 
tory is  for  an  underground  spill  of  heavy  process- 
ing oil  resulting  from  the  failure  of  a  buried,  2-in. 
pressurized  transfer  line  at  a  manufacturing  facility 
in  Illinois.  The  time  of  failure  and  volume  of  oil 
released  are  unknown  but  the  release  is  estimated 
to  have  been  occurring  for  a  2-yr.  period.  The  fill 
in  the  spill  location  is  approximately  15  to  20  ft 
thick  and  consists  of  silty  clay.  The  leak  occurred 
along  the  inside  wall  of  the  building  foundation 
below  the  floor  slab.  Oil  contamination  spread 
underneath  the  building  floor,  downward  within 
the  sand  backfill  of  the  transfer  pipeline  trench  and 
into  an  intersecting  stormwater  pipeline  trench. 
Initial  remedial  actions  to  recover  the  oil  included 
excavation  of  pits  within  and  outside  the  building 
adjacent  to  the  source.  The  initial  thickness  of  oil 
floating  on  the  water  surface  in  the  pits  was  over 
12  in.  Recovery  from  the  pits  was  initiated  utilizing 
oil  absorbent  fiber  mats  and  buoys.  Subsequently, 
oil  recovery  technologies  were  evaluated  and  the 
recommended  long-term  recovery  system  was  an 
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Group  5G— Water  Quality  Control 

active  system  which  provides  groundwater  gradi- 
ent control  and  a  mechanical  skimmer  to  remove 
the  collected  product.  The  system  was  installed  at 
the  site  and  has  been  effective  in  removing  the 
remaining  product.  (See  also  W89- 12002)  (Au- 
thor's abstract) 
W89- 12040 


WASTE  DISPOSAL  IN  THE  FEDERAL  REPUB- 
LIC OF  GERMANY. 

Bilfinger  und  Berger  Bauaktiengesellschaft,  Mann- 
heim (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5E 
W89- 12041 


CLOSING  A  HAZARDOUS  WASTE  FACILITY- 
ENVIRONMENTAL  CONCERNS. 

Environmental  Science  and  Engineering,  Inc.,  Salt 
Lake  City,  UT. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 12042 


STEEL  MILL  CLOSURE. 

ERT,  Inc.,  Camarillo,  CA. 
J.  E.  Skelton. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  317-319,  2  fig. 

Descriptors:  *Site  remediation,  *Industrial  wastes, 
•Water  pollution  prevention,  *Steel  industry, 
•Waste  management,  Project  planning,  Polychlori- 
nated  biphenyls,  Groundwater  pollution,  Monitor- 
ing, Water  pollution  control,  Containment. 

An  environmental  liability  assessment  of  an  operat- 
ing steel  mill  was  performed  to  establish  potential 
financial  risks  under  two  scenarios:  (1)  sale  as  an 
operating  unit,  or  (2)  sale  of  land  only.  After  this 
study,  the  owner  decided  to  close  the  mill  and 
remediate  environmental  problems.  An  in-depth 
liability  assessment  included:  detailed  employee 
interviews;  visual  inspection  of  the  site  and  facili- 
ties; investigating  suspected  subsurface  and  surface 
contaminated  areas  with  borings,  non-destructive 
surficial  testing  methods,  test  pits  and  surface  sam- 
pling; sampling  of  transformers  and  capacitors  for 
polychlorinated  biphenyl  (PCB)  oils;  sampling 
building  interiors  for  electric  arc  furnace  dust; 
determining  groundwater  quality  and  flow  direc- 
tion; sampling  of  surface  water  and  sludge  in  recir- 
culation ponds;  and  sampling  deep  surface  water 
discharge  dry  wells.  Based  on  the  results  of  this 
assessment,  remediation  plans  for  each  area  of  con- 
cern were  prepared,  remediation  contractors  were 
retained  and  coordinated,  decontamination  testing 
was  performed  and  closure  certifications  were  pre- 
pared. (See  also  W89- 12002)  (Author's  abstract) 
W89- 12043  ' 


SITE  CHARACTERIZATION  AND  CLOSURE. 

ERT,  Inc.,  Camarillo,  CA. 
R.  M.  Coomes,  and  J.  R.  McLaughlin. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  320-327,  9  fig,  2  tab. 

Descriptors:  •Arid  climates,  'Waste  disposal, 
•Waste  disposal  sites,  'Land  disposal,  *Water  pol- 
lution prevention,  Oil  wastes,  Hydrocarbons,  Con- 
tainment, Landfills,  Groundwater  pollution,  Moni- 
toring, Permits,  Aquifers. 

The  characterization  and  closure  of  an  80-acre  site 
that  contained  23  surface  impoundment  land  treat- 
ment units  is  reported.  This  treatment  facility  oper- 
ated as  a  Class  II  disposal  site  for  12  years  and 
accepted  more  than  15  million  barrels  of  petrole- 
um-related wastes  and  some  Resource  Conserva- 
tion and  Recovery  Act  (RCRA)  listed  wastes. 
More  than  95%  of  the  wastes  accepted  at  the  site 
resulted  from  petroleum  production  operations. 
One  site  closure  objective  was  to  utilize  approxi- 
mately one  half  of  the  80-acre  site  for  future  unre- 
stricted use  and  to  have  access  to  the  site  perime- 
ter. Viable  closure  options  that  permit  future  site 
use  are:  (1)  remove  all  wastes  and  clean-close  the 


site,  or  (2)  clean-close  portions  of  the  site  by  re- 
moving and  transferring  wastes  to  the  remainder  of 
the  site,  which  would  then  be  closed  as  a  landfill. 
An  important  issue  in  this  closure  was  applying  for 
an  exemption  from  post-closure  groundwater  mon- 
itoring requirements.  The  site  is  in  a  very  arid 
region  that  receives  approximately  6-in.  of  precipi- 
tation per  year.  The  depth  to  the  uppermost  aqui- 
fer is  more  than  a  650  ft.  (See  also  W89- 12002) 
(Author's  abstract) 
W89- 12044 


WETLANDS  AND  FLOODPLAINS  ASSESS- 
MENTS FOR  SUPERFUND  SITES  UNDER 
SARA. 

Jordan  (Edward  C.)  Co.,   Inc.,  Wakefield,  MA. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 12046 


UNDERGROUND  STORAGE  TANK  REGULA- 
TIONS: STATUS  AND  DIRECTION, 

Environmental  Protection  Agency,  Seattle,  WA. 
Region  X. 

For  primary  bibliographic  entry  see  Field  6E. 
W89- 12048 


SITE  CLOSURE  AND  PERPETUAL  CARE  OF 
A  LOW-LEVEL  RADIOACTIVE  WASTE  DIS- 
POSAL FACILITY  IN  SEMI-ARID  CLIMATE. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 12049 


MULTIPATHWAY  RISK  ASSESSMENT 
METHODOLOGY  COMPATIBLE  WITH  CALI- 
FORNIA DECISION  TREE  AND  U.S.  EPA  SU- 
PERFUND GUIDELINES. 

ENVIRON  Corp.,  Washington,  DC. 
R.  Scofield,  R.  Powell,  M.  Conklin,  R.  Machado, 
and  S.  Youngren. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  368-372,  7  tab,  6  ref. 

Descriptors:  *Path  of  pollutants,  *Risk  assessment, 
•Superfund,  'Project  planning,  *California,  Drink- 
ing water,  Regulations,  Fate  of  pollutants,  Model 
studies,  Toxicity,  Public  health. 

A  risk  assessment  methodology  applicable  to  the 
wide  variety  of  site  and  waste  characteristics  found 
at  town  gas  sites  and  compatible  with  the  regula- 
tory environment  in  which  remediation  decisions 
will  be  made  is  presented.  The  methodology  is 
designed  to  estimate  risks  by  multiple  pathways,  to 
provide  upper-bound  estimates  of  risks  and  to  be 
compatible  with  a  tiered  approach  to  site  investiga- 
tion. Simple  fate  and  transport  models  combined 
with  simple  exposure  models  are  used  to  estimate 
exposures  via  inhalation  of  volatile  emissions,  inha- 
lation of  windblown  dust,  ingestion  of  drinking 
water,  ingestion  of  soil  and  dermal  contact  with 
soil.  Other  pathways  can  be  added  if  warranted  by 
site-specific  considerations.  Individual  pathway  ex- 
posure estimates  combined  with  carcinogenic  and 
non-carcinogenic  toxicity  data  are  used  to  estimate 
health  risks  attributable  to  each  exposure  pathway 
and  are  combined  to  estimate  the  risks  presented 
by  the  site  as  a  whole.  In  addition,  risk-based  target 
concentrations  for  drinking  water  and  air  are  esti- 
mated; the  methodology  could  be  used  to  estimate 
site-specific  target  concentrations  for  soil.  The 
need  for  remediation  at  a  site  can  then  be  evaluated 
by  comparing  measured  or  predicted  ambient  con- 
centrations to  target  concentrations  for  each 
medium  and  by  evaluating  the  risk  presented  by 
exposure  to  waste  constituents  in  all  media.  The 
multi-pathway  risk  estimates  enable  the  analyst  to 
identify  a  specific  pathway(s)  requiring  control. 
(See  also  W89- 12002)  (Lantz-PTT) 
W89- 12051 


QUANTITATn/E  RISK  ASSESSMENT  AS  THE 
BASIS  FOR  THE  SELECTION  OF  REMEDIAL 
ACTIONS. 

NUS  Corp.,  Pittsburgh,  PA. 

J.  M.  Patarcity,  J.  C.  Johnson,  and  E.  J.  Finnerty. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 


Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  373-377,  4  fig,  2  tab,  6  ref. 

Descriptors:  *Risk  assessment,  *Waste  disposal 
sites,  'Feasibility  studies,  'Cleanup  operations, 
•Water  pollution  prevention,  Path  of  pollutants, 
Hazardous  wastes,  Water  pollution  treatment, 
Groundwater  pollution,  Site  remediation. 

The  objectives  of  a  feasibility  study  (FS)  for  a 
hazardous  waste  site  is  to  develop  and  evaluate 
remedial  action  alternatives  that  mitigate  public 
health  and  environmental  concerns.  The  remedy 
selected  must  adequately  protect  the  public  health 
and  environment  both  during  and  after  remedi- 
ation. Quantitative  risk  assessment  provides  a 
means  to  both  develop  and  evaluate  remedial 
action  alternatives  to  meet  these  goals.  For  the 
Caldwell  Trucking  Company  Site  in  Fairfield 
County,  New  Jersey,  risk  assessment  techniques 
were  used  to:  identify  contaminant  transport  routes 
and  exposure  pathways  that  required  remediation; 
define  remedial  objectives  and  cleanup  criteria- 
identify  general  response  actions  for  each  exposure 
pathway  and  migration  route  of  concern;  and  de- 
velop and  evaluate  remedial  technologies  and  al- 
ternatives. Despite  both  on-site  and  off-site  multi- 
media environmental  contamination  and  multiple 
routes  of  contaminant  migration  at  the  site,  risk 
assessment  provided  a  means  to  focus  remedial 
actions  on  source  areas  and  migration  routes  that 
posed  unacceptable  risks  to  receptors.  The  result 
was  the  selection  of  a  remedial  action  that  address- 
es all  public  health  and  environmental  concerns 
(See  also  W89- 12002)  (Lantz-PTT) 
W89-12052 


GROUNDWATER  QUALITY  MONITORING  IN 
A  RISK  ASSESSMENT  FRAMEWORK. 

Environmental  Monitoring  and  Support  Lab.,  Las 
Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 12057 


CATALYTIC  OXIDATION  AND  CARBON  AD- 
SORPTION FOR  VOC  EMISSIONS  FROM  AHt 
STRIPPERS. 

Air  Force  Engineering  and  Services  Center,  Tyn- 
dall  AFB,  FL. 

F.  T.  Lubozynski,  R.  A.  Ashworth,  and  R.  W. 
Coutant. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  445-450,  9  fig,  6  tab,  8  ref. 

Descriptors:  *Air  stripping,  *Volatilization,  •Acti- 
vated carbon,  •Adsorption,  'Water  pollution  treat- 
ment, 'Volatile  organic  compounds,  Organic  com- 
pounds, Air  pollution,  Groundwater  pollution, 
Temperature,  Ozone. 

Packed  column  air  stripping  is  a  cost-effective  and 
efficient  method  to  remove  volatile  organic  com- 
pounds (VOCs)  from  groundwater,  but  it  has  been 
criticized  by  numerous  environmental  regulatory 
agencies  because  of  potential  air  pollution.  Catalyt- 
ic oxidation  has  been  commonly  used  in  industrial 
operations  to  control  non-chlorinated  compounds. 
Before  the  technique  could  be  applied  to  ground- 
water air  stripping  operations,  performance  data 
were  needed  on  gas  streams  containing  chlorinated 
organic  mixtures  at  relatively  low  concentrations 
(<  200  parts  per  million  (ppm)).  The  effectiveness 
of  two  commercially  available  pilot-scale  catalytic 
oxidizers  was  evaluated.  The  test  vapor  streams 
consisted  of  low  concentrations  (3  to  200  ppm)  of 
mixtures  which  represented  emissions  from  air 
strippers  used  to  treat  contaminated  groundwater 
at  US  Air  Force  bases.  One  system  employed  a 
metal  oxide  catalyst  in  a  fluidized-bed  configura- 
tion. Destruction  efficiencies  were  between  97% 
and  99%  at  a  catalyst  temperature  of  950  F.  The 
other  system  used  a  fixed-bed  proprietary  catalyst, 
supplemented  with  UV  light  and  ozone  injection. 
Destruction  efficiencies  for  the  UV -ozone-catalytic 
oxidizer  ranged  from  16-67%  without  ozone  addi- 
tion. Activated  carbon  has  been  used  for  air  emis- 
sions control;  however,  little  is  known  about  the 
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effects  of  high  humidity  and  competition  for  ad- 
sorption between  various  organic  chemicals  and 
water  vapor.  Ten  commercially  available  carbon 
sorbents  were  evaluated  for  ability  to  adsorb  se- 
lected VOCs.  The  most  promising  of  these  sor- 
bents were  subjected  to  detailed  adsorption  testing 
at  different  temperature,  flow  rates,  sorbate  com- 
positions and  relative  humidity.  Results  of  the  cur- 
rent work  indicate  that  significant  improvement  in 
retention  of  VOCs,  especially  for  the  more  volatile 
VOCs,  can  be  obtained  by  reducing  the  effective 
relative  humidity  to  below  40-50%.  One  way  t 
accomplish  the  increase  in  humidity  is  to  increase 
the  bed  temperature.  Although  increased  tempera- 
ture decreases  the  capacity  of  the  carbon  for 
VOCs,  the  reduction  in  water  capacity  is  faster. 
Therefore,  the  net  result  is  a  gain  in  VOC  capacity 
relative  to  the  humid  system.  (See  also  W89-12002) 
(Lantz-PTT) 
W89- 12063 

ENHANCED  VOLATILIZATION  FOR  REMOV- 
AL OF  HAZARDOUS  WASTE  FROM  SOIL. 

Midwest  Water  Resource,  Inc.,  Charlotte,  MI. 
F.  C.  Payne,  and  J.  B.  Lisiecki. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  456-458,  4  fig. 

Descriptors:  'Water  pollution  prevention,  ♦Vola- 
tilization, *Soil  contamination,  "Hazardous  wastes, 
•Cleanup  operations,  'Vadose  zone,  Groundwater 
pollution,  Evaporation,  Organic  compounds, 
Chlorinated  hydrocarbons,  Aromatic  compounds, 
Benzene,  Toluene,  Xylenes,  Groundwater  quality, 
Vapor  pressure. 

Soils  in  the  unsaturated  (vadose)  zone  are  frequent- 
ly found  to  be  reservoirs  of  groundwater  contami- 
nant materials  at  hazardous  waste  sites.  Many  of 
the  contaminants  at  these  sites  have  vapor  pressure 
levels  at  soil  temperatures  which  allow  their  re- 
moval by  enhanced  volatilization  (EV)  procedures. 
EV  processes  generally  remove  solvent-laden  air 
from  soils,  depending  upon  evaporation  of  the 
target  materials  to  drive  the  process.  Enhanced 
volatilization  removal  of  many  hazardous  waste 
compounds  has  been  conducted,  including  chlorin- 
ated solvents,  aromatic  ring  compounds  (benzene, 
toluene,  xylenes,  ethylbenzene)  and  other  cyclic 
and  noncyclic  carbon  compounds  (e.g.,  ketones, 
naptha,  mineral  spirits  and  lacquer  diluter).  Experi- 
ence indicates  that  removal  of  soil  volatiles  to 
levels  which  yield  an  aqueous  phase  equilibrium 
concentration  at  or  below  Federal  drinking  water 
standards  is  a  realistic  treatment  objective.  Test 
data  show  that  these  levels  can  be  reached  within  3 
to  6  months  for  most  sites  at  costs  roughly  10%  to 
30%  of  excavation  and  landfilling.  Applicability  of 
EV  to  a  specific  area  is  determined  by  pneumatic 
conductivity  of  soils,  vapor  pressure  of  target  com- 
pounds at  soil  temperature  and  off-gas  control  ca- 
pability. (See  also  W89- 12002)  (Author's  abstract) 
W89-12064 


gation  costs.  At  one  site,  a  total  of  733  pounds  of 
VOCs  have  been  removed  by  soil  venting  over  a 
period  of  4  months.  The  operational  costs  of  VOC 
removal  by  soil  venting  at  the  same  site  was  ap- 
proximately $9/lb.  The  operational  cost  for  con- 
taminant removal  at  the  same  site  using  a  combina- 
tion of  venting  of  the  vadose  zone  and  bioreclama- 
tion  of  the  saturated  zone  was  projected  over  the 
duration  of  remediation  to  $11  to  $  1 5/lb.  The  cost 
to  remove  VOCs  using  soil  venting  is  approximate- 
ly 10-20%  of  the  cost  of  VOC  removal  using  in 
situ  removal  by  bioreclamation.  (See  also  W89- 
12002)  (Lantz-PTT) 
W89-12066 

DEVELOPMENT  AND  EFFECT  OF  LEAK  DE- 
TECTION REGULATIONS. 

PEI  Associates,  Inc.,  Englewood,  CO. 
C.  Kussel. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  494-496,  1  fig,  2  ref. 

Descriptors:  'Regulations,  'Leakage,  'Landfills, 
'Water  pollution  prevention,  Monitoring,  Waste 
disposal,  Design  standards,  Liners,  Land  disposal, 
Evaluation. 

Leak  detection  regulations  affecting  new  and  some 
existing  hazardous  waste  landfills,  surface  im- 
poundments, waste  piles  and  land  treatment  units 
were  proposed  by  the  EPA  on  May  29,  1987.  The 
proposed  rule  was  issued  under  the  authority  of 
Sections  3004(a)  and  3004(o)  of  Resource  Conser- 
vation and  Recovery  Act  (RCRA).  These  regula- 
tions include  additional  design,  performance,  moni- 
toring and  reporting  requirements  to  those  previ- 
ously required  of  owners  and  operators.  Specifical- 
ly, the  regulations  include  additional  design  and 
performance  standards  for  the  leachate  collection 
and  removal  system  (LCRS)  between  the  top  and 
bottom  liners,  which  will  serve  as  the  leak  detec- 
tion system;  a  chosen  action  leakage  rate  (ALR) 
for  leakage  from  the  top  liner  (site-specific  or  EPA 
chosen);  and  a  response  action  plan  (RAP)  to  be 
implemented  if  the  ALR  is  exceeded.  The  land 
treatment  leak  detection  regulations  require  addi- 
tional provisions  for  treatment  zone  monitoring. 
Once  an  ALR  value  is  exceeded,  the  owner  will  be 
required  to  notify  the  EPA  and  implement  a  re- 
sponse action.  As  long  as  the  response  action  is 
being  implemented,  the  determination  of  its  effec- 
tiveness as  well  as  the  need  to  implement  a  new 
response  will  be  a  continual  interactive  process 
with  the  EPA.  The  proposed  regulations  are  ex- 
pected to  impact  approximately  128  landfills,  535 
surface  impoundments,  72  waste  piles  and  71  land 
treatment  facilities.  The  leak  detection  regulations 
will  be  finalized  by  EPA  later  this  year.  The  actual 
impact  of  these  regulations  will  depend  on  the 
values  EPA  chooses  for  system  design  and  per- 
formance specifications  and  the  ALR.  (See  also 
W89- 12202)  (Author's  abstract) 
W89-12069 


COST  EFFECTIVE  INVESTIGATION  AND  RE- 
MEDIATION OF  VOLATILE-ORGANIC  CON- 
TAMINATED SITES. 

Mathes  (John)  and  Associates,  Inc.,  Columbia,  IL. 
D.  E.  Markley. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  463-466,  6  fig,  1  tab,  3  ref. 

Descriptors:  'Water  pollution  treatment,  'Water 
pollution  prevention,  'Cost-benefit  analysis, 
'Cleanup  operations,  'Volatile  organic  com- 
pounds, Soil  contamination,  Costs,  Economic  as- 
pects, Groundwater  pollution,  Ventilation,  Site  re- 
mediation. 

The  use  of  soil  gas  sampling  and  analysis  as  part  of 
site  investigations  for  volatile  organic  compounds 
(VOCs)  is  presented.  The  methods  and  costs  for 
collecting  soil  gas  samples  are  compared  to  the 
collection  of  soil  samples  by  borehole  drilling  and 
the  collection  of  groundwater  samples  by  monitor- 
ing well  installation.  The  data  show  that  the  use  of 
soil  gas  surveys  can  assist  in  reducing  site  investi- 


RECOVERY  OF  DNAPL--THEORV  AND 
PRACTICE. 

Union  Carbide  Corp.,  South  Charleston,  WV. 
B.  E.  Smith,  and  J.  F.  Sykes. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  497-500,  4  fig,  5  ref. 

Descriptors:  'Water  pollution  treatment,  'Cleanup 
operations,  'Waste  recovery,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  Fluid  mechanics, 
Aquifers,  Wells,  Theoretical  analysis,  Site  remedi- 
ation. 

A  study  was  made  to  investigate  the  theory  of 
migration  of  dense  non-aqueous  phase  liquids 
(DNAPL)  or  non-floating  materials  in  groundwat- 
er, then  to  conduct  pilot  recovery  well  tests  to 
demonstrate  the  practicality  of  remediation  of 
DNAPL  contaminated  aquifers  via  recovery  well 
technology.  The  theoretical  study  involved  an  ex- 
tensive literature  review  and  reassessment  of  the 
equations  of  flow  for  immiscible  fluids.  The  field 
study  involved  the  performance  of  pumping  tests 
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at  two  wells  known  to  be  contaminated  with 
DNAPL.  A  summary  of  the  detailed  investigation 
is  presented.  DNAPL  can  occur  in  three  types  of 
fluid  saturation:  pendular,  funicular  and  insular. 
Flow  of  DNAPL  as  the  non-wetting  fluid  can 
occur  in  the  funicular  saturation  phase.  Pendular 
and  insular  phase  saturation  typically  will  remain 
immobile  unless  the  degree  of  saturation  or  pres- 
sure difference  is  significantly  changed.  Theoreti- 
cally, a  recovery  well  may  be  a  feasible  method  to 
remove  a  portion  of  the  mobile  DNAPL,  although 
a  residual  quantity  will  remain  in  the  aquifer  matrix 
interstices.  In  pumping  pure  DNAPL  at  a  given 
rate,  the  pressure  decrease  will  be  approximately 
proportional  to  the  viscosity.  Therefore,  higher 
viscosity  DNAPL  will  have  an  increased  draw- 
down compared  to  water.  For  the  same  total  draw- 
down, less  DNAPL  will  be  pumped  than  in  a 
comparative  water  system.  Pilot  production  wells 
were  pumped  at  two  sites  (Texas  and  Puerto  Rico) 
from  DNAPL  contaminated,  fine-grained  aquifers. 
DNAPL  occurred  in  the  sediments  at  both  sites  in 
discontinuous  zones  with  varying  degrees  of  satu- 
ration. DNAPL  was  removed  in  both  wells  at 
approximately  1%  of  the  discharge  volume.  The 
wells  were  pumped  at  about  1  gal/min  for  10  hours 
at  one  site  and  about  2  months  at  the  other.  The 
pumping  tests  indicate  that  mobile  DNAPL  can  be 
removed  from  the  aquifer  matrix  via  recovery 
wells.  (See  also  W89-12202)  (Author's  abstract) 
W89- 12070 


COUNTY  SPECIFIC  HAZARDOUS  WASTE 
MANAGEMENT  PLANS. 

Brown,  Vence  and  Associates,  San  Francisco,  CA. 
J.  P.  Cummings,  and  M.  D.  Brown. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  522-527,  3  tab,  10  ref. 

Descriptors:  'Water  pollution  prevention,  'Haz- 
ardous wastes,  'Waste  management,  'Management 
planning,  'Waste  disposal,  'California,  'Legisla- 
tion, Local  governments,  Site  selection,  Toxicity, 
Water  treatment. 

The  California  Legislature  has  passed  the  'Tanner 
Bill'  AB2948  in  order  to  reduce  and  cope  with 
increasing  hazardous  waste  generation.  Planning 
for  source  reduction,  minimization  and  residual 
deposition  requires  knowledge  of  what  wastes  are 
currently  generated,  growth  parameters  and  reduc- 
tion processes  for  waste  management  generation. 
The  plans  for  hazardous  waste  management  re- 
quire safe,  effective  and  economical  approaches  to 
protect  public  health  and  the  environment.  Assess- 
ment technologies  are  discussed  for  a  county 
which  typifies  the  program,  and  itemizes  assess- 
ment techniques  for  large  hazardous  waste  genera- 
tors, small  quantity  generators  and  household  gen- 
erators of  various  hazardous  materials.  Feasible 
approaches  are  presented  for  eliminating  genera- 
tion of  waste  by  changing  manufacturing  or  chemi- 
cal processes  and,  in  some  cases,  on-site  treatment 
to  reduce  the  hazardous  or  toxic  effects  of  the 
waste  stream.  In  situations  where  on-site  treatment 
or  reduction  is  impractical,  then  suggested  off-site 
treatment  and  residual  repository  programs  are 
developed.  The  selection  process  for  these  sites, 
the  logistical  aspects  and  safe  transportation  of 
hazardous  wastes  and  ancillary  systems  such  as 
transfer  stations  were  shown.  Programs  for  reduc- 
tion of  hazardous  waste  by  small  quantity  genera- 
tors and  household  hazardous  wastes  are  also  ad- 
dressed. (See  also  W89-12002)  (Author's  abstract) 
W89-12071 


MUNICIPAL  HAZARDOUS  MATERIALS 
MANAGEMENT  PROGRAMS  IN  CALIFOR- 
NIA. 

PRC  Environmental  Management,  Inc.,  San  Fran- 
cisco, CA. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-12072 


CORRECTIVE    ACTION    AT    SOLID    WASTE 
MANAGEMENT    UNITS     UNDER     A    RCRA 
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PERMIT;  AN  AUTHORIZED  STATE'S  EXPE- 
RIENCE. 

Georgia  Environmental  Protection,  Atlanta. 
For  primary  bibliographic  entry  see  Field  5E 
W89- 12073 


TREATABILITY  STUDIES  FOR  WATERS  IN 
THE  OIL  POND  NO.  1,  OIL  POND  NO.  2,  AND 
THE  OIL  SEEP. 

Oak  Ridge  National  Lab.,  TN. 

J.  M.  Napier,  C.  W.  Hancher,  G.  E.  Harris,  M.  E. 

Johnson,  and  B.  C.  Padgett. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-0 11587. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  Y/DZ-392,  May  3,  1988.  36p,  1  fig   16 

tab.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  *Oak  Ridge  National  Laboratory, 
♦Leakage,  'Water  pollution  treatment,  'Cleanup 
operations,  'Underground  waste  disposal,  'Oil 
wastes,  Wastewater  treatment,  Pilot  plants,  Poly- 
chlorinated  biphenyls,  Filtration,  Carbon  filters, 
Air  stripping,  Metals,  Permits,  Seepage,  Water 
quality,  Organic  carbon. 

Laboratory  and  pilot  plant  studies  have  investigat- 
ed treatment  methods  for  water  contained  in  2 
small  ponds  located  at  the  Bear  Creek  burial 
grounds.  These  ponds  were  originally  installed  to 
serve  as  unlined  collection  basins  for  leakages  of 
oily  wastes  from  old  burial  trenches  used  for  dis- 
posal of  wastes  from  the  Y-12  plant.  The  sediments 
in  the  bottom  of  the  pond  are  contaminated  with 
polychlorinated  biphenyls  (PCB)  and  plans  to 
close  out  these  ponds  and  remove  the  sediments 
have  been  prepared.  These  laboratory  and  pilot 
plant  studies  show  that  the  water  in  the  ponds 
contained  no  significant  amounts  of  metals  and 
only  trace  quantities  of  organics.  The  amount  of 
PCB  in  the  water  was  near  the  detection  level.  The 
biological  quality  of  the  water  before  treatment 
was  excellent.  Unit  operations  examined  in  these 
studies  included  filtration,  air  stripping  and  carbon 
filtration.  Air  stripping  removed  all  of  the  trace 
amounts  of  volatile  organics  and  carbon  filtration 
removed  all  of  the  detectable  quantities  of  other 
organics,  except  for  the  low  amounts  of  total  or- 
ganic carbon.  Based  on  these  tests  it  has  been 
recommended  that  the  water  in  the  ponds  be  fil- 
tered and  released  without  additional  treatment 
through  a  permitted  discharge  point.  Water  from 
any  oil  seep  is  recommended  to  be  collected  and 
treated  using  filtration,  air  stripping  and  carbon 
filtration.  Any  water  released  from  this  process 
should  meet  the  permitted  discharge  quality  plus 
meet  a  biological  test  specified  by  the  permitting 
agency.  (Author's  abstract) 
W89- 12099 


WATER        QUALITY        OF        INTERSTATE 

STREAMS   IN   THE   SUSQUEHANNA   RIVER 

BASIN    MONITORING    REPORT    2:    WATER 

YEAR     1988     (OCTOBER     1987-SEPTEMBER 

1988). 

Susquehanna  River  Basin  Commission,  Harrisburg, 

For  primary  bibliographic  entry  see  Field  5B 
W89-12102 


PLAN  FOR  STUDY:  RESPONSE  OF  THE 
HABITAT  AND  BIOTA  OF  THE  INNER  NEW 
YORK  BIGHT  TO  ABATEMENT  OF  SEWAGE 
SLUDGE  DUMPING. 

National  Marine  Fisheries  Service,  Woods  Hole, 
MA.  Northeast  Fisheries  Center. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-100903. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Memorandum  NMFS-F/NEC- 
55,  June  1988.  34p,  2  tab,  1 1  ref,  3  append. 

Descriptors:  'Ocean  dumping,  'Sludge  disposal, 
•Water  pollution  effects,  'New  York  Bight, 
'Water  pollution  control,  Sludge,  Marine  environ- 
ment, Marine  fisheries,  Benthic  fauna,  Fish  diets, 
Flounders,  Macroinvertebrates,  Lobsters,  Bacteria, 
Biochemical  oxygen  demand. 

Sewage  sludge  has  been  dumped  at  a  site  12  nauti- 
cal miles  from  Sandy  Hook  in  the  inner  New  York 


Bight  since  1924.  Between  March   1986  and  De- 
cember 1987,  disposal  of  sludge  is  scheduled  to  be 
moved  to  Deepwater  Dumpsite  106.  The  purpose 
of  this  study  is   to  document  changes   in   living 
marine   resources  and   their   habitats   during   and 
following    the    period    in    which    sewage    sludge 
dumping  is  phased  out  at  the  12-mile  site.  Choice 
of  monitoring  variables  is  based  on  two  consider- 
ations: (1)  relevance  to  fisheries  of  the  inner  Bight 
in  terms  of  abundance,  distribution  and  contamina- 
tion of  resource  species,  and  as  indicated  by  quality 
of  their  habitats,  and  (2)  predictive  value  in  detect- 
ing  changes   after   abatement.    Ideally,    replicate 
measurements   of  a   complete   suite   of  variables 
should  be  collected  at  all  sample  locations.  Howev- 
er, replicated  sampling  is  costly  and  labor  inten- 
sive. Hence,  the  overall  survey  design  is  a  compro- 
mise consisting  of  two  complementary  sampling 
surveys  which  are  termed  'replicate'  and  'broads- 
cale'.  Biotic  variables  to  be  measured  during  the 
study  are:  distribution  and  abundance  of  fish  and 
invertebrates;  diets  of  winter  flounder,  red  hake, 
silver  hake,  and  lobster;  organic  contaminants  in 
selected   species;    migration    of  winter   flounder; 
gross  pathology;  benthic  fauna;   and  bacteria  in 
sediments  and  tissues.  Habitat  variables  to  be  stud- 
ied   are:    water    chemistry,    sediment    chemistry, 
seabed  and  bottom-water  metabolism,  and  path- 
ways and  rates  of  sludge  and  contaminant  disper- 
sion.  The   working   hypotheses   by   which   post- 
dumping  recovery  will  be  assessed  include:  (1)  that 
finfish   and  invertebrate  communities  will   differ 
significantly  among  the  three  replicate  sites  prior 
to  cessation  of  dumping;  (2)  that  eventually,  fol- 
lowing cessation  of  dumping,  abundance  and  distri- 
bution of  finfish   and   invertebrates  at  the  most 
polluted  sites  will  be  similar  to  the  relatively  clean- 
er; (3)  that  the  diet  of  winter  flounder,  lobster  and 
other  species  will  change  during  the  period   in 
which  dumping  is  phased  out;  (4)  that  the  number 
of  crustacean  forage  organisms  at  the  dumping  site 
will  increase  significantly;  (5)  that  the  intensity  of 
perennial  hypoxia  will  be  relieved  throughout  most 
of  the  Basin;  and  (6)  that  with  the  cessation  of 
sewage  sludge  dumping  the  seabed  oxygen  con- 
sumption rates  in  the  dumpsite  will  be  reduced 
from  the  present  high  rates  to  more  natural  rates, 
and  that  the  associated  benthic  nutrient  regenera- 
tion rates  will  decline  comparably.  (Lantz-PTT) 
W89-12111  ; 


AGRICULTURE  AND  WATER  QUALITY. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
B.  M.  Crowder,  M.  O.  Ribaudo,  and  C.  E.  Young 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-104327. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Agriculture  Information  Bulletin  Number  548 
August  1988.  6p. 

Descriptors:  'Water  quality  management,  'Agri- 
culture, 'Water  quality  control,  'Agricultural 
runoff,  Economic  aspects,  Farm  management, 
Regulations,  Land  use. 

Agriculture  generates  byproducts  that  may  con- 
tribute to  the  contamination  of  America's  water 
supply.  Any  effective  regulations  to  ban  or  restrict 
agricultural  chemical  or  land  use  practices  in  order 
to  improve  water  quality  will  affect  the  farm  econ- 
omy. Some  farmers  will  benefit;  some  will  not. 
Most  agricultural  pollutants  reach  surface  water- 
ways in  runoff;  some  leach  through  soil  into 
groundwater.  Because  surface  water  systems  and 
groundwater  systems  are  interrelated,  farm  man- 
agement practices  need  to  focus  on  water  quality 
in  both  systems.  Modifying  farm  management 
practices  may  raise  production  costs  in  some  areas. 
Farmers  can  reduce  runoff  losses  by  reducing  input 
use,  implementing  soil  conservation  practices,  and 
changing  land  use.  Also  at  issue  is  who  should  pay 
for  improving  water  quality;  farmers,  govern- 
ments, consumers,  or  those  who  benefit  from  im- 
proved water  quality.  (Author's  abstract) 
W89-12112 


UNDERGROUND  COAL  GASIFICATION  CON- 
TAMINANT CONTROL  PROGRAM:  SIMULA- 
TION OF  POSTBURN  UCG  CONTAMINANT 
PRODUCTION. 


University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B 

W89-12114 


ENVIRONMENTAL  POLLUTION  CONTROL 
ALTERNATIVES:  SLUDGE  HANDLING, 
DEWATERING,  AND  DISPOSAL  ALTERNA- 
TIVES FOR  THE  METAL  FINISHING  INDUS- 
TRY. 

Centec  Corp.,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12127 


PROTECTION  OF  PUBLIC  WATER  SUPPLIES 
FROM  GROUNDWATER  CONTAMINATION. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Center  for  Environmental  Research  Informa- 
tion. 

L.  L.  Graham,  R.  C.  Heath,  L.  Hinkle,  O.  T.  Love 
and  J.  F.  McNabb. 

Center  for  Environment  Research  Information 
Technology  Transfer  Report  EPA/625/4-85/016 
September  1985.  182p,  184  fig,  26  tab,  129  ref 
EPA  Contract  68-03-3130. 

Descriptors:  'Groundwater  pollution,  'Water 
quality  control,  'Water  pollution  prevention, 
'Water  supply,  Drinking  water,  Groundwater 
quality,  State  jurisdiction,  Federal  jurisdiction, 
Local  governments,  Water  supply  development, 
Safe  Drinking  Water  Act,  Water  quality  standards, 
Decontamination,  Public  health,  Waste  disposal, 
Land  use,  Aquifer  management,  Surface-ground- 
water  relations. 

The  problem   of  groundwater  protection   is  ad- 
dressed in  chapters  discussing  basic  groundwater 
hydrology,  classification  of  groundwater  regions, 
groundwater-surface  water  relationships,  ground- 
water pollution,  management  alternatives,  and  con- 
trolling volatile  organic  compounds  in  groundwat- 
er used  for  drinking.  The  development  of  subsur- 
face water  supplies  has  little  effect  on  land  use  and 
can  usually  be  accomplished  at  relatively  low  cost 
compared  to  the  development  of  surface  supplies. 
However,  the  subsurface  environment  is  a  complex 
system  subject  to  contamination  from  a  host  of 
sources.  The  extremely  slow  movement  of  pollut- 
ants through  this  environment  results  in  a  longer 
residence  time  and  little  diffusion  of  many  pollut- 
ants. Because  of  the  protracted  effects  of  contami- 
nation and  problems  of  accessibility,  the  restora- 
tion of  groundwater  quality  is  difficult  and  expen- 
sive. It  is  widely  agreed  that  the  most  viable  ap- 
proach to  groundwater  quality  protection  is  one  of 
prevention  rather  than  cure.  At  the  Federal  level, 
the  Safe  Drinking  Water  Act,  in  particular,  adds  to 
the  protection  of  groundwater.  In  addition  to  es- 
tablishing minimum  drinking  water  standards,  re- 
gardless of  the  source,  it  addresses  the  protection 
of  groundwater  quality  and  provides  for  research, 
technical  assistance,  and  personnel  training.  Pro- 
tection of  groundwater  quality  at  the  state  level  is 
gained  from  source  control  and  from  statutes  deal- 
ing with  surface  water,  which  generally  are  based 
on  public  health  concepts.   Land  use  regulations 
also  are  used  to  protect  groundwater  quality  by 
locating  waste  sources,  such  as  lagoons  and  solid 
waste  facilities,  in  selected  areas  in  order  to  mini- 
mize the  pollution  potential.  While  statutory  au- 
thority   exists    to    regulate    most    contamination 
sources  there  is  a  need  for  additional  controls  at 
the  local  level.  Suitable  aquifer  protection  controls 
can  be  adopted  under  local  planning  and  zoning 
laws  which  take  into  account  land  use,  industrial 
development,    health,    housing    and    agriculture. 
(Lantz-PTT) 
W89-12128 


PESTICIDE  APPLICATORS  SAFETY  MANUAL 
FOR  IRRIGATION  SYSTEMS. 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Re- 
search and  Lab.  Services. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-120471, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Bureau  of  Reclamation,  1988.  131p,  12  fig,  4  tab,  39 
ref,  2  append. 
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Descriptors:  *Safety,  'Handbooks,  *Pesticides, 
•Water  pollution  prevention,  'Irrigation,  Public 
health,  Water  quality  control,  Education,  Training. 

This  manual  provides  safety  guidelines  for  pesti- 
cide handling,  storage,  and  application.  It  is  intend- 
ed to  be  a  practical,  convenient,  and  comprehen- 
sive reference  for  instructing  personnel  in  the  safe 
use  of  pesticides  on  projects.  It  stresses  protecting 
people  by  providing  basic  information  for  compli- 
ance with  safety  and  health  standards  established 
by  the  U.S.  Occupational  Safety  and  Health  Ad- 
ministration and  U.S.  Environmental  Protection 
Agency.  It  is  designed  to  be  a  ready  reference 
during  the  planning  phase  of  pesticide  application 
projects,  particularly  when  job  hazards  are  ana- 
lyzed and  safety  precautions  are  determined.  (Au- 
thor's abstract) 
W89-12129 


LINERS  FOR  WASTE  DISPOSAL  AND  WASTE 
STORAGE  FACILITIES,  JANUARY  1976- 
APRIL,  1988:  CITATIONS  FROM  THE 
ENERGY  DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-12142 


NUTRTENT  REMOVAL  FROM  LAKES, 
PONDS,  AND  RIVERS,  JANUARY  1977-JUNE 
1988:  CITATIONS  FROM  THE  SELECTED 
WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-865548, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
June  1988.  45p.  Supersedes  PB85-863231. 

Descriptors:  *Water  pollution  treatment,  *Nutrient 
removal,  *  Bibliographies,  *Water  quality  control, 
Wastewater  management,  Lakes,  Rivers,  Streams, 
Ponds,  Biological  treatment,  Reservoirs,  Phospho- 
rus removal,  Cycling  nutrients. 

This  bibliography  contains  citations  concerning 
nutrient  removal  techniques  in  lakes,  ponds,  rivers 
and  streams  relative  to  water  quality  control  and 
waste  water  management.  Natural  and  artificial 
removal  processes  such  as  removal  by  biological 
treatment,  sedimentation,  reservoir  and  flooded 
field  are  discussed.  This  updated  bibliography  con- 
tains 108  citations  of  which  16  are  new  entries  to 
the  previous  edition.  (Author's  abstract) 
W89-12151 


LEACHATE  TREATMENT,  JANUARY  1972- 
MARCH  1988:  CITATIONS  FROM  THE  POL- 
LUTION ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-860622, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
March  1988.  32p.  Supersedes  PB87-855078. 

Descriptors:  *Water  pollution  prevention,  *Lea- 
chates,  *  Bibliographies,  'Landfills,  Activated 
sludge,  Lagoons,  Ultrafiltration,  Solvent  extrac- 
tion, Mine  wastes,  Chemical  wastes,  Industrial 
wastes. 

This  bibliography  contains  citations  concerning  a 
variety  of  methods  utilized  in  the  treatment  of 
leachates.  Solvent  extraction,  lagooning,  ultrafiltra- 
tion, and  activated  sludge  are  among  the  tech- 
niques considered.  Leachate  from  landfills,  coal 
piles,  and  chemical  wastes  is  discussed.  This  updat- 
ed bibliography  contains  116  citations  of  which  19 
are  new  entries  to  the  previous  edition.  (Author's 
abstract) 
W89-12153 


BIODETERIORATION  OF  OIL  SPILLS,  JANU- 
ARY 1970-JANUARY  1988:  CITATIONS  FROM 
THE  NTIS  BIBLIOGRAPHIC  DATABASE. 

National  Technical  Information  Service,  Spring- 


field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-857594, 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
February  1988.  58p.  Supersedes  PB82-807371. 

Descriptors:  *Oil  pollution,  *Biodegradation,  'Bib- 
liographies, *Water  pollution  treatment,  Oil  spills, 
Cleanup  operations,  Petroleum  products,  Microbi- 
al degradation,  Cold  regions,  Beaches,  Surface 
water,  Underwater,  Hydrocarbons. 

This  bibliography  contains  citations  concerning  the 
degradation  of  petroleum  products,  including  hy- 
drocarbons, oil  spills,  and  beach  pollution.  Micro- 
bial degradation  of  petroleum  products  on  land,  on 
the  surface  of  the  water,  and  underwater  are  dis- 
cussed. Composting  techniques  and  genetic  engi- 
neering to  facilitate  oil  degradation  are  briefly 
cited.  The  effect  of  cold  climates  on  degradation 
speeds  is  studied.  This  updated  bibliography  con- 
tains 173  citations  of  which  31  are  new  entries  to 
the  previous  edition.  (Author's  abstract) 
W89-12171 
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OPTIMAL  SEQUENCING  OF  DEVELOPMENT 
FOR  HYDROPOWER  STATIONS  IN  CAS- 
CADE. 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 

For  primary  bibliographic  entry  see  Field  8C. 
W89- 11603 


PROCESS  FOR  COOPERATION  ON  INTER- 
NATIONAL RIVER  BASIN  PROJECTS. 

Ministry  of  Environment  and  Water  Management, 

Budapest  (Hungary). 

For  primary  bibliographic  entry  see  Field  6E. 

W89-11723 


Techniques  Of  Planning — Group  6A 

Ministry  of  Environment  and  Parks,  Victoria  (Brit- 
ish Columbia).  PLanning  and  Assessment  Branch. 
For  primary  bibliographic  entry  see  Field  5G. 
W89- 11861 


PUGET  SOUND:  THE  CHALLENGE  OF  IM- 
PLEMENTING AN  ESTUARY  PROTECTION 
PLAN. 

Puget  Sound  Water  Quality  Authority,   Seattle, 

WA. 

For  primary  bibliographic   entry  see   Field   5G. 

W89- 11862 


MARINE  ENVIRONMENTAL  QUALITY  IN 
CANADA:  STATUS  AND  ISSUES,  THE  PACIF- 
IC COAST  OF  CANADA. 

Ministry  of  Environment  and  Parks,  Victoria  (Brit- 
ish Columbia).  PLanning  and  Assessment  Branch. 
For  primary  bibliographic  entry  see  Field  5G. 
W89- 11864 


MARINE    ENVIRONMENTAL    QUALITY    IN 
CANADA:  BUILDING  CONSTITUENCIES. 

International  Inst,  for  Transportation  and  Ocean 

Policy  Studies,  Halifax  (Nova  Scotia). 

For  primary  bibliographic  entry  see  Field   5G. 

W89-11867 


AGRICULTURAL  CHEMICALS  IN  GROUND 
WATER:  PROPOSED  PESTICIDE  STRATEGY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-11881 


ENVIRONMENTAL  EVALUATION  OF  PO- 
TENTIAL PETROLEUM  DEVELOPMENT  ON 
THE  NATIONAL  PETROLEUM  RESERVE  IN 
ALASKA. 

For  primary  bibliographic  entry  see  Field  4C. 
W89- 11897 


MULTIDISCIPLINARY       PLANNING       AND 
MANAGING  OF  WATER  REUSE. 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-11806 


CANADIAN  CONFERENCE  ON  MARINE  EN- 
VIRONMENTAL QUALITY:  PROCEEDINGS. 

For  primary  bibliographic  entry   see   Field   5G 
W89-11852 


SOCIAL,  ECONOMIC,  INSTITUTIONAL  AND 
LEGAL  CONSIDERATIONS  IN  THE  MANAGE- 
MENT OF  LAND-BASED  SOURCES  OF 
MARINE  POLLUTION. 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Marine 
Affairs  Program. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 11856 


STRATEGIES  FOR  THE  CONTROL  OF  LAND- 
BASED  SOURCES  OF  MARINE  POLLUTION 
IN  THE  UNITED  STATES. 

Office   of  Technology   Assessment,   Washington, 

DC. 

For  primary  bibliographic   entry  see  Field   5G 

W89- 11859 


BOSTON  HARBOUR:  PAST  PROBLEMS  AND 
FUTURE  SOLUTIONS. 

Environmental  Protection  Agency,  Boston,  MA. 
Region  I. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 11860 


MARINE  ENVIRONMENTAL  QUALITY  MAN- 
AGEMENT IN  BRITISH  COLUMBIA. 


PREVENTION  AND  CONTROL  OF  OIL  AND 
HAZARDOUS-MATERIAL  SPILLS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic   entry  see  Field   5G. 
W89- 11901 


SUFFOLK  COUNTY  WATER  AUTHORITY 
WATERSHED  PROTECTION  STRATEGY. 

Suffolk  County  Water  Authority,  Oakdale,  NY. 

S.  J.  Meyland,  and  R.  Lamonica. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,    Connecticut.     National 

Water  Well  Association,  Dublin,  Ohio,    1988.  p 

463-467. 

Descriptors:  *Public  utility  districts,  'Groundwat- 
er management,  'Management  planning,  'Suffolk 
County,  'Water  pollution  control,  Groundwater 
budget,  Regulations,  Information  systems,  Public 
participation,  Education,  Groundwater  protection, 
Wells,  Geohydrology. 

Suffolk  County  is  underlain  by  glacial  and  Creta- 
ceous age  coastal  plain  aquifers  having  enormous 
water  supply  potential.  However,  the  same  factors 
that  make  this  aquifer  system  so  productive,  also 
make  it  extremely  vulnerable  to  contamination 
from  a  vast  array  of  activities.  Septic  system  dis- 
charges, agricultural  chemicals  and  fertilizers,  in- 
dustrial waste  disposal,  solid  waste  landfill,  gaso- 
line spills  and  salt  water  intrusion,  all  contribute 
contaminants  to  what  was  once  a  pristine  aquifer. 
Starting  in  June  1987,  the  Suffolk  County  Water 
Authority  (SCWA)  embarked  on  the  development 
of  a  Watershed  Protection  Project  which  would 
permit  the  authority  to  play  a  more  active  and 
effective  role  in  water  resource  management.  The 
project  is  nearing  completing  and  the  major  fea- 
tures of  the  strategy  are  now  defined,  and  include: 
(1)  a  Watershed  Protection  Committee  (WPC)  was 
organized;  (2)  a  conceptual  approach  was  present- 
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ed  as  to  how  to  address  the  regional  protection  of 
the  aquifer.  The  Core  Watershed  Corridor  (CWC) 
was  identified-this  area  represents  the  heart  of  the 
deep  recharge  zone  on  either  side  of  the  ground- 
water divide;  (3)  a  consulting  firm  was  hired  to 
help  map,  on  a  town-by-town  basis,  the  major 
pollution  problems  that  could  be  readily  identified, 
and  to  help  determine  the  current  status  of  land 
within  the  CWC;  (4)  due  to  the  strong  public 
support  for  land  acquisition,  all  publicly  identified 
acquisition  parcels  were  mapped  in  order  to  deter- 
mine if  they  fell  within  the  CWC  (There  was  a 
90%  match  within  the  CWC);  where  the  lands 
were  close  to  the  CWC,  it  was  expanded  to  include 
them;  (5)  a  ranking  matrix  was  developed  to  enable 
evaluation  of  these  and  future  acquisition  sites  for 
their  specific  values  to  the  SCWA;  (6)  in  February 
1988,  the  Board  of  Directors  approved  the  alloca- 
tion of  $2  million  specifically  for  watershed  acqui- 
sition of  lands  within  the  CWC;  (7)  a  multi-year 
land  acquisition  strategy  was  outlined;  and  (8)  a 
chemical  source  reduction  program  was  devel- 
oped, targeting  industrial/commercial  areas  inside 
the  CWC.  (See  also  W89-1 1916)  (Lantz-PTT) 
W89-11942 


CHALLENGES     IN     CREATING     A     LOCAL 
GROUNDWATER  PROTECTION  PLAN. 

Housatonic  Valley  Association,  Cornwall  Bridee 
CT.  6  ' 

For  primary  bibliographic  entry  see  Field  4B 
W89-11944 


LIMITS  TO  GROWTH  AND  SEPTIC  TANKS. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-11959 


ENGINEERING  ECONOMICS  OF  RURAL 
WATER  SUPPLY  AND  WASTEWATER  SYS- 
TEMS. PART  I:  ELEMENTS  OF  SYSTEM 
DESIGN. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Geology. 
M.  D.  Campbell,  and  S.  N.  Goldstein. 
IN:  Water  Pollution  Control  in  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  145-157,  3 
fig,  16  ref. 

Descriptors:  'Management  planning,  'Wastewater 
treatment,  ♦Economic  aspects,  *Rural  areas,  Costs, 
Public  participation,  Water  treatment  facilities, 
Wells,  Maintenance. 

Millions  of  Americans,  especially  in  remote,  eco- 
nomically depressed  regions,  e.g.  'Appalachia'  and 
rural  minority  centers,  do  not  have  safe  drinking 
water  or  sanitation  facilities.  While  the  national 
delivery  system  for  rural  water  and  sanitation  has 
reached  many  rural  residents  in  the  past,  the  in- 
creased pollution  of  water  supplies,  the  need  for 
more  complex  and  expensive  facilities,  and  the 
general  shift  of  human  and  financial  resources 
away  from  rural  areas  have  made  this  system  pro- 
gressively less  satisfactory  in  recent  years.  The 
following  are  major  weaknesses  in  the  present 
system:  (1)  policy  and  priority;  (2)  financing;  (3) 
development;  (4)  user  support;  (5)  technology;  and 
(6)  operation  and  maintenance.  In  order  to  develop 
a  national  commitment  to  good  water  and  sanita- 
tion facilities  the  responsibilities  of  the  public  and 
private  sectors  must  be  determined.  Profit-making 
interests  have  not  been  able,  however,  to  extend 
service  to  all  rural  residents.  Scattered,  low  income 
rural  families  cannot  afford  a  central  distribution  or 
collection  system,  nor  even  individual  facilities 
constructed  by  private  contractors.  What  seems  to 
be  required  is  some  form  of  public  subsidy  for  the 
construction  and  operation  of  facilities.  This  kind 
of  public  assistance  is  now  so  common  that  it  is  no 
longer  considered  a  public  subsidy.  Although  fi- 
nancing by  the  Farmers  Home  Administration  has 
significantly  advanced  the  quantity  and  quality  of 
rural  water  facilities,  it  is  not  unfair  to  point  out 
that  their  eligibility  requirements  for  individual 
loan  programs  have  kept  funds  from  reaching  the 
rural    poor.   There   are   four   generally   accepted 


system  types  or  alternatives  for  obtaining  a  com- 
munity water  supply  in  rural  areas:  (1)  treatment  of 
raw  surface  water;  (2)  purchase  of  treated  surface 
or  groundwater;  (3)  construction  of  a  single  high 
capacity  well  system;  and  (4)  construction  of  multi- 
ple or  'cluster'  well  system.  Whether  one  or  a 
combination  of  these  systems  is  utilized  in  an  area 
is  dependent  upon  many  factors,  not  just  finances. 
Regional  wells,  operation  and  maintenance,  costs, 
and  public  participation  are  just  some  of  these 
factors.  (See  also  W89-11953)  (Lantz-PTT) 
W89-U966  ' 


ENGINEERING  ECONOMICS  OF  RURAL 
WATER  SUPPLY  AND  WASTEWATER  SYS- 
TEMS. PART  II:  APPLICATION  OF  ECONOM- 
IC CRITERIA  TO  THE  EVALUATION  OF 
PROJECT  FEASIBILITY  (A  CASE  STUDY). 
Rice  Univ.,  Houston,  TX.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5D 
W89-11967 


RURAL  WATER  SUPPLY:  HOW  BAD  A  PROB- 
LEM. 

Environmental   Protection   Agency,   Washington, 

For  primary  bibliographic  entry  see  Field  5F. 
W89- 11969 


WATER     QUALITY     MANAGEMENT     PLAN 
NORTH  SEA:  FRAMEWORK  FOR  ANALYSIS. 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic   entry  see   Field   5G 
W89- 11995 


MANAGEMENT  OF  TOXIC  MATERIALS  IN 
AN  INTERNATIONAL  SETTING:  A  CASE 
STUDY  OF  CADMIUM  IN  THE  NORTH  SEA. 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic   entry  see   Field   5G 
W89- 11996 


WASTE  MINIMIZATION  AUDIT  MANUAL 
FOR  THE  PRINTED  CIRCUIT  BOARD  INDUS- 
TRY. 

PRC  Environmental  Management,  Inc.,  San  Fran- 
cisco, CA. 

For  primary  bibliographic  entry  see  Field  5D 
W89-12019 


AIR   FORCE   SYSTEMS   COMMAND   WASTE 
MINIMIZATION  STUDY. 

Earth  Technology  Corp.,  Alexandria,  VA. 

For  primary  bibliographic   entry  see   Field   5D 

W89- 12020 


EVALUATION  OF  REMEDIAL  ALTERNA- 
TIVES FOR  AN  INACTIVE  INDUSTRIAL 
LANDFILL. 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

For  primary   bibliographic   entry   see   Field   5G 

W89- 12032 


SITE  INSPECTIONS  IN  SUPPORT  OF  SUPER- 
FUND'S  REVISED  PRE-REMEDIAL  PRO- 
GRAM. 

Ecology  and  Environment,  Inc.,  Arlington,  VA 
J.  C.  Tuttle,  and  P.  Beam. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  273-277,  1  fig,  3  tab,  3  ref. 

Descriptors:  *Water  pollution  prevention,  *Site  re- 
mediation, *Superfund,  *Cleanup  operations, 
•Project  planning,  Classification,  Planning,  Man- 
agement planning,  Hazardous  wastes,  Waste  man- 
agement. 

The  site  inspection  (SI)  process  under  the  revised 
Hazard  Ranking  System  (HRS)  will  encompass 
two  levels  of  investigation.  First,  the  Screening  SI 
(SSI)-with  most  sites,  the  SH  will:  (1)  collect 
additional  data  to  prepare  more  refined  prelimi- 
nary  HRS   and    Reasonable    Evaluation    Process 


(REP)  scores;  (2)  establish  priorities  among  sites 
most  likely  to  quality  for  the  National  Priority  List 
(NPL);  and  (3)  identify  the  most  critical  data  re- 
quirement for  a  listing  SI  (LSI).  The  SSI  will  not 
have  high  level  data  quality  objectives  (DQOs). 
Based  on  the  refined  preliminary  HRS  and  REP 
scores,  the  site  will  be  referred  to  the  appropriate 
State  program,  another  applicable  Federal  pro- 
gram, or  to  the  LSI  level.  Second,  the  Listing  Sites 
(LSI)-sites  most  likely  to  qualify  for  the  NPL  will 
be  candidates  for  an  LSI.  The  objectives  of  an  LSI 
are  to:  (1)  collect  comprehensive  data  to  score  a 
site  under  the  revised  HRS;  and  (2)  provide  ade- 
quate documentation  for  site  nominations  to  the 
NPL.  In  addition  to  satisfying  the  enhanced  data 
collection  requirements  of  the  revised  HRS,  the 
LSI  will  provide  remedial  investigation  (RI)  scop- 
ing support.  It  is  anticipated  that  LSIs  will  help 
satisfy  the  EPA's  goal  to  limit  RI  planning  to  3 
months  and  the  overall  remedial  investigation  fea- 
sibility study  (RI/FS)  process  to  18  months.  AN 
LSI  will  have  high  level  DQOs  necessary  to  satisfy 
the  documentation  requirements  of  a  formal  HRS 
package  (i.e.,  produce  litigation-quality  data).  The 
two-level  SI  process  is  intended  to  ensure  that 
limited  resources  are  applied  only  to  the  highest 
priority  sites  bound  for  the  NPL.  (See  also  W89- 
12002)  (Author's  abstract) 
W89- 12038 


STEEL  MILL  CLOSURE. 

ERT,  Inc.,  Camarillo,  CA. 

For  primary  bibliographic  entry   see   Field   5G 

W89- 12043 


WETLANDS  AND  FLOODPLAINS  ASSESS- 
MENTS FOR  SUPERFUND  SITES  UNDER 
SARA. 

Jordan  (Edward  C.)  Co.,  Inc.,  Wakefield,   MA. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 12046 


SITE  CLOSURE  AND  PERPETUAL  CARE  OF 
A  LOW-LEVEL  RADIOACTIVE  WASTE  DIS- 
POSAL FACILITY  IN  SEMI-ARID  CLIMATE. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 12049 


STATE     REGULATORY     APPROACHES     TO 
MANAGEMENT  OF  MINING  WASTES. 

CDM  Federal  Programs  Corp.,  Fairfax,  VA. 
For  primary  bibliographic  entry  see  Field  6E. 
W89- 12050 


MULTIPATHWAY  RISK  ASSESSMENT 
METHODOLOGY  COMPATIBLE  WITH  CALI- 
FORNIA DECISION  TREE  AND  U.S.  EPA  SU- 
PERFUND GUIDELINES. 

ENVIRON  Corp.,  Washington,  DC. 

For  primary  bibliographic   entry  see  Field   5G 

W89- 12051 


ANALYSIS  OF  WATER  RESOURCE  SYSTEMS. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 

of  Civil  Engineering  and  Architecture. 

L.  Votruba,  Z.  Kos,  K.  Nachazel,  A.  Patera,  and 

V.  Zeman. 

Elsevier,  New  York.  1988.  454p. 

Descriptors:  'Systems  analysis,  'Watershed  man- 
agement, 'Water  resources  development,  'Water 
management,  Mathematical  studies,  Simulation 
analysis,  Mathematical  models,  Research  priorities, 
Model  studies,  Computer  programs,  Systems  engi- 
neering, Operations  research,  Queueing  theory,  In- 
formation systems. 

Water  resource  systems  research  provides  a  basis 
for  rational  water  management  in  large  basins.  The 
design  and  operation  of  water  resource  systems  are 
both  the  most  complicated  and  the  most  important 
tasks  of  water  management.  This  book  deals  with 
the  basic  issues  involved  in  the  application  of  sys- 
tems sciences  to  water  management.  A  survey  of 
the  systems  sciences  (the  general  systems  theory, 
cybernetics,   systems   engineering,   operations   re- 
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search  and  systems  analysis)  is  presented,  as  well  as 
the  methods  for  water  resource  systems  analysis 
and  for  their  evaluation.  The  mathematical  meth- 
ods used  in  systems  theory  have  been  used  as 
models  of  optimal  programming.  Since  many  prac- 
tical tasks  require  the  simulation  models  of  water 
resources  systems,  apart  from  their  principles  and  a 
detailed  description,  the  simulation  language  for 
computer  programming  has  been  included.  Other 
methods  of  operations  research  and  their  applica- 
tion to  water  resources  systems  have  been  ana- 
lyzed and  evaluated.  Some  of  these  are:  models  of 
inventory  theory,  models  of  queueing  theory, 
graphs,  network  analysis,  and  some  special  meth- 
ods like  the  out-of-kilter  algorithm,  the  chance- 
constrained  model  combined  with  the  simulation 
model.  One  chapter  is  devoted  to  information  and 
information  systems  in  water  management.  The 
final  part  of  the  book  deals  with  prospects  for 
water  resource  systems  development.  (Lantz-PTT) 
W89-12115 

WATER  MANAGEMENT  OF  RESERVOIRS. 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 

of  Civil  Engineering  and  Architecture. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-12116 

WATER  AND  WASTEWATER  SYSTEMS 
ANALYSIS. 

University   of  the   Witwatersrand,   Johannesburg 
(South    Africa).    Water    Systems    Research    Pro- 
gramme. 
D.  Stephenson. 
Elsevier,  New  York.  1988.  221p. 

Descriptors:  'Systems  analysis,  Water  treatment, 
•Wastewater  treatment,  *Water  resources  develop- 
ment, *Water  management,  Groundwater  manage- 
ment, Water  quality  management,  Storm  water, 
South  Africa,  Case  studies,  Model  studies,  Artifi- 
cial recharge,  Monitoring,  Water  quality  control, 
Sewer  systems,  Computer  programs,  Water  sam- 
pling, Water  reuse. 

A  systematic  approach  to  decision-making  in  water 
resources  planning  is  presented  with  particular  ref- 
erence to  wastewater  re-use.  Various  methods  of 
system  simulation  and  optimization  are  applied  in  a 
number  of  case  studies.  Methods  of  analysis  and 
numerical  methods  (Chapter  2  and  4)  are  described 
as  well  as  the  basis  of  pollution  and  water  quality 
(Chapters  1  and  3).  The  economics  of  desalination 
are  also  discussed  (Chapter  7).  In  arid  areas,  such 
as  Southern  Africa,  water  is  at  a  premium  for 
mining  and  industrial  development  and  consider- 
able money  is  spent  on  water  treatment  or  use  of 
poor  quality  water.  Careful  management  and  distri- 
bution of  water  resources  can  in  these  circum- 
stances save  a  lot  of  money.  The  general  theory  of 
optimization  subject  to  quality  constraints  is  pre- 
sented in  Chapter  6.  The  examples  studied  range 
from  regional  supplies  (Chapter  10)  to  internal 
recirculation  (Chapter  8).  Groundwater  and  artifi- 
cial recharge  are  considered  (Chapter  9)  and 
stormwater  quality  (Chapter  5)  and  sewerage  sys- 
tems (Chapters  11  and  12)  are  also  covered.  Com- 
puter applications  exist  throughout  and  a  number 
of  simulation  and  optimization  programs  in  BASIC 
are  presented.  Chapter  13  is  on  an  often  ignored 
subject,  the  necessity  for  scientific  sampling  proce- 
dures in  monitoring  water  quality.  (Lantz-PTT) 
W89-12117 

6B.  Evaluation  Process 


REGIONALIZATION  IN  WATER  SUPPLY  IN- 
DUSTRY: STATUS  AND  NEEDS. 

Colorado  State  Univ.,  Fort  Collins. 
N.  S.  Grigg. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  3,  p  367- 
378,  May  1989.  49  ref. 

Descriptors:  'Regional  planning,  'Water  supply, 
'Water  resources  management,  'Governmental 
interrelations,  Political  aspects,  Economic  aspects, 
Water  rates,  Water  districts,  Water  delivery,  Water 
demand,  Water  distribution,  Water  policy,  Data 
storage  and  retrieval. 


Regionalization   is   often    recommended    to   help 
solve  the  water  supply  industry's  problems  but  it 
has  received  little  sustained  policy  attention.   It 
offers  three  potential  classes  of  benefits:  economies 
of  scale,  extension  of  service  to  needy  areas,  and 
enhanced  water  quality.  Recent  reported  trends 
include:  consolidation  of  systems  in  growing  areas, 
extension  of  the  influence  of  strong  central  water 
suppliers,  mergers  of  investor-owned  utilities,  state 
government  initiatives,  and  voluntary  cooperation 
among  utilities.  Action  at  the  local  level  is  impeded 
by  political  considerations  but  cooperation  or  inte- 
gration can  be  considered  on  a  case-by-case  basis. 
Action  at  the  state  level  is  needed  because  federal 
intervention  will  not  be  favorably  received  and 
decisive  local  action  is  unlikely  except  in  a  few 
major  population  centers.  The  state  level  can  serve 
as   facilitator,   broker,   and   regulator   to   resolve 
thorny  institutional  issues.  To  support  such  state 
actions,  research  is  needed  to  determine  the  effec- 
tiveness of  existing  legislation  and  programs.  The 
roles  are  needed  from  the  federal  government  are 
policy  leadership  and  financing  of  research.  With- 
out the  federal  presence,  a  vacuum  in  policy  analy- 
sis and  research  occurs.   Little  is  known  about 
industry-wide  trends  in  water  rates,  since  they  are 
not  subjected  to  much  regulatory  scrutiny,  and 
since  the  industry  lacks  centralized  financial  statis- 
tics. Improved  data  bases  could  aid  in  overcoming 
management  problems  that  stem  from  the  lack  of 
both  market  incentives  and  economic  regulation. 
(Author's  abstract) 
W89- 11602 

LONG-RANGE  FINANCIAL  PLANNING  FOR 
WATER  UTILITIES. 

Tucson  Water  Dept.,  AZ. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-11736 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

WATER  AND  WATER  RIGHTS  TRANSFERS:  A 
NEW  POLICY  FOR  NEBRASKA. 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-11160 

WELFARE  EFFECTS  OF  ALTERNATIVE 
WATER  RATIONING  SCHEMES:  A  CASE 
STUDY. 

California  Univ.,  Santa  Barbara.  Dept.  of  Econom- 

L.  J.  Mercer,  and  W.  D.  Morgan. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

1,  p  203-210,  February  1989.  2  fig,  6  tab,  8  ref. 

Descriptors:  'Water  shortage,  'Pricing,  Social 
costs,  Drought,  Economic  aspects,  Social  aspects. 

Four  alternate  schemes  often  used  to  deal  with  a 
water  shortage  are:  physical  rationing,  lifeline  with 
increasing  block  rates,  rationing  with  resale,  and 
pure  price  rationing.  Each  of  these  are  analyzed 
using  a  supply-demand  framework.  The  theoretical 
results  are  applied  to  a  representative  California 
water  district  and  the  welfare  loss  is  calculated  for 
a  hypothetical  20%  reduction  in  water  supply  for 
six  different  income  classes.  Reliance  on  schemes 
using  the  price  mechanism  in  one  form  or  another 
is  clearly  superior,  in  terms  of  welfare  loss,  as  a 
means  of  dealing  with  a  water  shortage.  (Author's 
abstract) 
W89-11177 


Financing  public  works  programs  by  selling  future 
access  rights  to  potential  system  users  in  order  to 
create  expansion  funds  has  proven  successful  in 
creating  public-private  partnerships  for  these  pro- 
grams. Although  the  access  rights  system  is  similar 
to  development  impact  fees  in  many  respects,  it 
differs  in  that  purchasers  of  access  rights  in  essence 
'own'  a  specified  amount  of  service  and  are  guaran- 
teed rights  to  it  at  a  future  date.  The  use  of  private 
participation  in  public  works  projects  has  grown 
increasingly  attractive  in  recent  years  as  the  flow 
of  federal  construction  grant  money  has  decreased. 
The  sale  of  future  access  rights  to  water  and  sewer 
treatment  plants  in  Escondido  CA,  not  only  pro- 
vided the  city  with  sufficient  capital  to  finance 
needed  plant  expansion  but  became  a  profitable 
investment  opportunity  for  area  property  owners. 
This  funding  system  is  also  being  used  to  finance 
wastewater  treatment  facilities  in  Houston,  Texas 
and  in  Upper  Merion  Township  in  the  Philadelphia 
area.  (White-Reimer-PTT) 
W89-11458 


LONG-TERM      CONTRACTS      FOR      LARGE 
USERS:  AN  INDUSTRY  VIEWPOINT. 

General  Motors  Corp.,  Detroit,  MI. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-11737 


FORECASTING  DEMAND  AND  MEASURING 
PRICE  ELASTICITY. 

East  Bay  Municipal  Utility  District,  Oakland,  CA. 
For  primary  bibliographic  entry  see  Field  6D. 
W89-11738 

COST  EFFECTIVE  INVESTIGATION  AND  RE- 
MEDIATION OF  VOLATILE-ORGANIC  CON- 
TAMINATED SITES. 

Mathes  (John)  and  Associates,  Inc.,  Columbia,  IL. 
For  primary  bibliographic  entry  see  Field  5G. 
W89- 12066 


BUYING  TOMORROW'S  WATER. 

V.  K.  Dorris. 

Civil  Engineering  CEWRA9,  Vol.  59,  No.  5,  p  52- 

54,  May  1989. 

Descriptors:  'Financing,  'Water  rights,  'Future 
planning,  'Water  treatment  facilities,  'Wastewater 
facilities,  'Public  investment,  Public  participation, 
Economic  aspects,  California,  Texas,  Project  plan- 
ning, Pennsylvania. 


6D.  Water  Demand 


MEASURING  DROUGHT  IMPACTS:  THE  IL- 
LINOIS CASE. 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-11158 


FORECASTING  URBAN  WATER  USE:  THE 
IWR-MAIN  MODEL. 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  ot 

Geography. 

B.  Dziegielewski,  and  J.  J.  Boland. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 

1,  p  101-109,  February  1989.  3  fig,  2  tab,  19  ref. 

Descriptors:  'Water  use,  'Forecasting,  'Computer 
models,  'Urban  areas,  Anaheim,  California,  Model 
studies. 

In  the  current  forecasting  practice,  future  water 
requirements  of  a  growing  urban  area  are  often 
represented  as  the  product  of  the  number  of  people 
to  be  served  by  the  water  system  and  an  assumed 
quantity  of  gross  per  capita  water  use.  A  forecast- 
ing approach  was  developed  that  differs  from  the 
per  capita  method  in  two  important  aspects.  First, 
it  disaggregates  urban  water  use  into  a  large 
number  of  categories,  each  consisting  of  a  relative- 
ly homogeneous  group  of  water  users.  Second,  it 
links  water  use  in  each  category  to  factors  that 
determine  both  the  need  for  water  as  well  as  the 
intensity  of  water  use.  This  approach  is  incorporat- 
ed into  a  computerized  forecasting  system  referred 
to  as  IWR-MAIN.  The  advantages  of  this  model 
over  the  traditional  per  capita  method  are  illustrat- 
ed in  a  case  study  of  Anaheim,  California.  (Au- 
thor's abstract) 
W89-11165 


WELFARE  EFFECTS  OF  ALTERNATIVE 
WATER  RATIONING  SCHEMES:  A  CASE 
STUDY. 
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Group  6D — Water  Demand 

California  Univ.,  Santa  Barbara.  Dept.  of  Econom- 
ics. 

For  primary  bibliographic  entry  see  Field  6C. 
W89-11177 


WESTERN  IRRIGATION  RESPONSE  TO 
PUMPING  COSTS:  A  WATER  DEMAND 
ANALYSIS  USING  CLIMATIC  REGIONS. 

Economic  Research  Service,  Washington,  DC. 
C.  W.  Ogg,  and  N.  R.  Gollehon. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  5,  p  767-773,  May  1989.  2  fig,  4  tab,  23  ref. 

Descriptors:  *Water  demand,  'Water  costs, 
•Water  requirements,  *  Irrigation  requirements, 
Groundwater  irrigation,  Pumping,  Irrigation, 
Groundwater,  Economic  aspects,  Irrigation  water, 
Climatic  zones,  Agricultural  watersheds,  Con- 
sumptive use,  Alfalfa,  Water  policy,  Water  alloca- 
tion, Costs. 

An  inelastic  groundwater  demand  analysis  that  is 
based  on  a  sample  of  1927  farm  observations  in  16 
western  states  drawn  form  the  1984  Farm  and 
Ranch  Irrigation  Survey  (FRIS).  The  farmers  irri- 
gated exclusively  with  groundwater.  Farmers'  esti- 
mates of  energy  costs  per  cubic  meter  for  pumping 
groundwater  served  as  a  proxy  variable  for  the 
price  of  water.  Climatic  regions  were  defined  ac- 
cording to  the  consumptive  irrigation  requirements 
(CIR)  of  a  reference  crop,  alfalfa.  County  level 
CIRs  were  calculated  for  the  FRIS  year,  1984. 
Despite  pronounced  differences  in  climate,  crop 
mix,  and  irrigation  requirements  across  the  three 
climatic  regions,  the  relatively  low  elasticity  esti- 
mates for  groundwater  demand  varied  little  across 
climatic  regions.  Fixed  well  yields,  large  fixed  in- 
vestments in  irrigation  equipment,  or  the  domina- 
tion of  a  few  crops  may  all  reduce  water  price 
influences  on  water  applications  per  hectare.  Nar- 
rowing the  sample  to  include  only  sprinkler  irrigat- 
ed farms  resulted  in  no  significant  change  in  elas- 
ticity estimates.  In  spite  of  this  similarity,  results 
indicated  statistically  significant  differences  in 
demand  relationships  associated  with  climate.  The 
region  with  the  lower  irrigation  water  require- 
ments clearly  has  a  more  price  responsive  demand 
for  irrigation  water  than  the  rest  of  the  west.  The 
estimation  results  are  most  applicable  to  policies 
that  directly  affect  the  price  of  groundwater.  Limi- 
tations regarding  pricing  policies,  alone,  should 
bring  about  water  conservation  or  more  efficient 
water  allocation.  (Friedmann-PTT) 
W89- 11247 


WATER  SUPPLY  AND  DEMAND  IN  SEDG- 
WICK COUNTY,  KANSAS. 

Geological   Survey,   Lawrence,    KS.    Water   Re- 
sources Div. 
H.  E.  Bevans. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $1.50,  microfiche  $4.00.  USGS  Open-File 
Report  88-711,  Fact  Sheet,  1988.  2p,  1  fig,  2  tab,  5 
ref. 

Descriptors:  *Water  supply,  'Water  demand, 
•Water  use,  *Sedgwick  County,  *Kansas,  Surface 
water,  Groundwater,  Water  quality,  Water  rights. 

Water  supplies  in  Sedgwick  County,  Kansas,  are 
derived  from  surface-and  groundwater  resources. 
During  1985,  public  supply,  irrigation,  and  self- 
supplied  industry  required  38%  of  the  56,500  acre- 
ft  of  appropriated  surface  water  and  57%  of  the 
187,800  acre-ft  of  appropriated  groundwater.  If  the 
historic  (1920-80)  annual  population  growth  rate 
(2.8%)  continues,  the  126,100  acre  ft  of  water 
appropriated  for  public-water  supplies  should  meet 
demand  until  2015.  The  quantity  of  potentially 
available  water  supplies  was  estimated  by  summing 
those  resources  having  less  than  1.00  mg/L  dis- 
solved solids.  Surface  water  resources  that  meet 
this  criterion  are  the  Little  Arkansas  and  Ninnes- 
cah  Rivers  and  Cheney  Reservoir.  Subtracting  leg- 
islated minimum  streamflows  for  the  rivers  from 
their  mean  annual  streamflow  volumes  leaves 
532,000  acre-ft,  which  combined  with  the  annual 
sustained  yield  of  Cheney  Reservoir  (40,000  acre- 
ft)  provides  an  estimated  572,000  acre-ft  of  surface 
water  annually.  Groundwater  that  meets  the  crite- 


rion was  estimated  by  summing  the  annual  precipi- 
tation recharge  available  to  unconsolidated  depos- 
its in  the  county  (78,400  acre-ft)  and  in  the  Harvey 
County  part  of  the  Wichita  well  field  (13,000  acre- 
ft).  Although  more  groundwater  is  available,  with- 
drawals exceeding  annual  precipitation  recharge 
would  cause  water  level  declines.  Because  less 
than  4%  of  the  potentially  available  surface  water 
was  used  for  supplies  in  1985  and  because  about 
120%  of  the  groundwater  recharge  was  used,  sur- 
face water  resources  have  a  greater  potential  for 
meeting  future  water  use  demands.  (USGS) 
W89- 11490 


WATER  AVAILABILITY  AND  TRACHOMA. 

Johns  Hopkins  Univ.,  Baltimore,  MD. 

S.  West,  M.  Lynch,  V.  Turner,  B.  Munoz,  and  P. 

Rapoza. 

Bulletin     of    the     World     Health     Organization 

BWHOA6,  Vol.  67,  No.l,  p  71-75,  1989.  5  tab,  17 

ref. 

Descriptors:  'Epidemiology,  'Developing  coun- 
tries, 'Available  water,  'Human  diseases,  'Public 
health,  'Water  supply,  'Water  use,  Tanzania, 
Pathogens,  Potable  water,  Municipal  water,  Well 
water,  Risk  assessment. 

As  part  of  an  epidemiological  survey  of  risk  factors 
for  trachoma  in  20  villages  in  the  United  Republic 
of  Tanzania,  the  relationship  of  village  water 
pumps,  distance  to  water  source,  and  quantity  of 
household  water  to  the  risk  of  inflammatory  tra- 
choma was  investigated.  Also,  it  was  determined 
whether  there  was  an  association  between  the 
cleanliness  of  childrens'  faces  and  these  water  vari- 
ables. No  association  was  found  between  the  pres- 
ence of  a  village  water  supply  and  the  prevalence 
of  trachoma.  However,  the  risk  of  trachoma  in  the 
household  increased  with  the  distance  to  a  water 
source-although  there  was  no  association  with  the 
estimated  daily  amount  of  water  brought  into  the 
house.  Likewise,  children  were  more  likely  to  have 
unclean  faces  if  they  lived  more  than  30  minutes 
from  a  water  source,  but  whether  they  had  clean 
faces  was  not  associated  with  the  daily  quantity  of 
water  brought  into  the  household.  The  effect  of 
the  distance  to  water  supply  on  trachoma  may  well 
reflect  the  value  placed  on  water  within  the  family, 
and  this  determines  the  priority  for  its  use  for 
hygiene  purposes.  The  results  of  this  study  suggest 
that  changing  the  access  to  water  per  se  may  be 
insufficient  to  alter  the  prevalence  of  trachoma 
without  also  a  concomitant  effort  to  change  the 
perception  of  how  water  should  be  utilized  in  the 
home.  (Author's  abstract) 
W89- 11668 


FORECASTING  DEMAND  AND  MEASURING 
PRICE  ELASTICITY. 

East  Bay  Municipal  Utility  District,  Oakland,  CA. 
J.  A.  Weber. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol  81,  No.  5,  p  57-65,  May  1989.  6  fie, 
7  tab,  6  ref. 

Descriptors:  'Water  rates,  'Pricing,  'Economic 
aspects,  'Metropolitan  water  management,  Time- 
series  analysis,  Management  planning,  Statistics, 
Rainfall,  Temperature,  Social  aspects,  Oakland, 
California,  Seasonal  distribution,  Water  demand, 
Projections,  Estimating,  Water  use,  Weather  data 
collections. 

The  basic  tools  of  economics  and  statistics  were 
applied  to  water-demand  forecasting  and  price- 
elasticity  measurement  by  the  East  Bay  Municipal 
Utility  District  (EBMUD),  Oakland,  California. 
Little  expertise  is  required  to  produce  good  fore- 
casting results  with  time-series  models,  which  can 
also  yield  elasticity  estimates  if  price  increases  are 
significant  and  the  data  are  sufficiently  disaggre- 
gated. Pooled  time-series  models  are  more  de- 
manding in  their  structure  and  data  requirements, 
but  often  provide  better  estimates  of  the  impact  of 
price  variables  than  simple  time-series  analyses.  In 
the  simplest  form,  the  only  data  required  are 
monthly  consumption  for  three  years  or  more,  the 
associated  monthly  rainfall  and  temperature,  and 
average  monthly  rainfall  for  a  stable  period  (e.g., 
10  yr  or  more).  A  seasonal  index  alone  typically 


will  explain  about  95%  of  the  variation  in  con- 
sumption. It  is  important  to  include  weather  varia- 
bles, however,  so  that  data  can  be  normalized,  that 
is,  expressed  for  a  normal  weather  pattern.  Small 
real  rate  changes  are  not  likely  to  result  in  defined 
reduction  in  consumption  among  high-income  cus- 
tomers, but  could  do  so  among  low-income  cus- 
tomers. Disaggregation  or  segmentation  of  con- 
sumption is  essential  to  minimize  the  cross-section- 
al influences  that  are  embedded  in  most  time-series 
data.  Combining  time-series  data  with  cross-sec- 
tional attributes  can  be  a  very  effective  method  of 
analysis  for  forecasting  and  measuring  price  elas- 
ticity. It  isolates  the  differential  response  among 
cross-sectional  characteristics  that  are  obscured  in 
pure  time-series  analysis.  At  EBMUD,  significant 
elasticities,  in  the  range  of  -0.1  to  -0.25,  were 
identified  for  summer  months,  resulting  primarily 
from  the  implementation  of  elevation  surcharges  of 
25  and  50%  for  two  elevation  bands.  It  is  doubtful 
that  normal  average  rate  increases,  which  averaged 
4.6%  during  this  period,  would  have  yielded  meas- 
urable price  elasticity.  (Rochester-PTT) 
W89- 11738 


OVERALL  EFFECT  ON  ANNUAL  COSTS  OF  A 
REDUCTION  IN  WATER  USE  WITH  SEPA- 
RATE METERING  OF  FLATS  IN  PRETORIA. 

Water    Research    Commission,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry   see  Field   3D. 

W89- 11747 


MULTIDISCIPLINARY       PLANNING       AND 
MANAGING  OF  WATER  REUSE. 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 
Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 11806 


WEST  BRANCH  SUSQUEHANNA  RIVER  SUB- 
BASIN:  LOW  FLOW  MANAGEMENT  FRAME- 
WORK PLAN. 

Susquehanna  River  Basin  Commission,  Harrisbure, 

PA. 

D.  W.  Heicher,  and  G.  H.  Hirschel. 

Susquehanna  River  Basin  Commission  Publication 

No.  121,  March  1989.  192p,  18  fig,  82  tab,  34  ref,  4 

append. 

Descriptors:  'Watershed  management,  'Water  use, 
'Water  management,  'Water  demand,  'Low  flow, 
•Susquehanna  River,  Consumptive  use,  Interstate 
commissions,  Water  supply,  Streamflow  forecast- 
ing, Water  storage,  Management  planning,  Flow 
velocity,  Streamflow. 

This  report  is  the  third  in  a  series  of  low  flow 
management  framework  plans  prepared  by  the 
Susquehanna  River  Basin  Commission  (SRBC). 
The  objectives  of  these  reports  are  to  identify 
existing  and  potential  water  supply  problems,  pro- 
vide guidance  for  programs  of  the  SRBC  and  other 
resource  agencies,  and  provide  the  foundation  for 
future  water  supply  planning.  The  SRBC  frame- 
work plans  use  the  7-day  10-year  low  flow  (Q7-10) 
value  as  an  indicator  to  identify  historical  low  flow 
periods,  and  to  determine  potential  water  supply 
deficits  during  a  repeat  of  the  most  severe  histori- 
cal low  flow  period.  In  general,  upstream  con- 
sumptive use  presently  ranges  from  about  2%  to 
11%  of  the  Q7-10  value  at  the  outlets  of  major 
stream  sections  in  the  subbasin.  Total  consumptive 
use  in  the  subbasin  under  baseline  low  flow  condi- 
tions is  estimated  to  be  44.29  million  gallons  per 
day  (MGD).  Consumptive  use  during  potential 
low  flow  conditions  in  the  year  2010  is  projected 
to  be  about  45.91  MGD.  This  report  estimates  that 
if  meteorological  conditions  producing  the  1930 
drought  were  repeated  under  present  conditions, 
about  25,500  acre-ft  of  water  would  be  required  to 
maintain  Q7-10  flows  at  the  mouth  of  the  West 
Branch  Susquehanna  River.  About  the  same 
amount  of  water  would  be  required  if  the  1930 
drought  were  to  be  repeated  in  the  year  2010.  The 
amount  of  water  storage  needed  to  maintain  flows 
at  the  Q7-10  value  at  the  outlet  of  each  stream 
section  is  also  provided  in  this  report.  (Lantz-PTT) 
W89-12103 
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6E.  Water  Law  and  Institutions 

WATER  AND  WATER  RIGHTS  TRANSFERS:  A 
NEW  POLICY  FOR  NEBRASKA. 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

M  W  Gilliland,  G.  P.  Wallin,  and  R.  Smaus. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
1,  p  49-61,  February   1989.  9  fig,   1  tab,   12  ref. 

Descriptors:  *Water  transfer,  *Water  rights, 
♦Water  policy,  *Legislation,  *Water  costs,  *User 
charges,  Economic  aspects,  Social  aspects,  Legal 
aspects,  Water  permits,  Permits. 

Nebraska  has  abundant  supplies  of  high  quality 
surface   and   ground   water.   The   U.S.    Supreme 
Court  decision  in  1982,  declaring  groundwater  to 
be  an  article  of  commerce,  is  widely  perceived  as 
giving  neighboring  states  easier  access  to  Nebraska 
water.  In  1987  the  Nebraska  Legislature  called  for 
the  development  of  a  new  water  policy  for  Nebras- 
ka that  would  promote  the  economically  efficient 
use  of  water,  yet  protect  the  environment  as  well 
as  the  rights  of  individuals  (e.g.,  third  parties)  and 
the  public.  Through  an  interagency  study  employ- 
ing the  extensive  public  involvement  process,  a 
policy  to  be  recommended  to  the  Legislature  in 
1989  emerged.  The  policy  revises  the  basic  defini- 
tion of  water  rights  and  transfers  and  eliminates 
most  of  the  inconsistencies  in  the  water  allocation 
system  by  treating  most  types  of  water  resources 
and  water  users,  and  most  locations  of  use  similarly 
in  the  permitting  process.  (The  principal  exception 
is  the  individual  irrigator  using  ground  water  on 
the  overlying  land  where  overlying  land  is  one 
government  surveyed  section;  such  use  is  not  de- 
fined to  be  a  transfer  nor  is  a  permit  required.)  An 
impact  assessment  would  be  required  of  most  new 
water  uses  except  on  site  uses  of  groundwater. 
Compensation  measures  could  be  specified  as  a 
condition  of  the  permit  where  appropriate.  The 
permit  would  be  issued  only  if  the  benefits  of  the 
proposed  transfer  clearly  outweigh  adverse  effects 
that  could  not  be  avoided  or  effectively  compen- 
sated. The  policy  allows  for  the  sale  or  lease  of 
'salvaged'  water.  It  calls  for  the  State  to  facilitate 
transfers  by  acting  as  a  clearinghouse  for  potential 
buyers  and  sellers,  and  allows  the  State  to  sponsor 
water  projects.  An  annual  fee  to  be  paid  by  many 
water  users,  in  order  to  provide  a  fund  for  com- 
pensation and  for  state  sponsored  water  projects, 
was  proposed,  but  met  with  extensive  opposition. 
Thus,  the  policy  recommends  only  that  the  Legis- 
lature examine  potential  funding  programs  and  eq- 
uitable user  fees.  (Author's  abstract) 
W89-11160 


CONFLICT  ANALYSIS  OF  THE  SHOAL  LAKE 
SUBDD7ISION. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

B.  Lussier,  G.  E.  Mohr,  and  I.  C.  Goulter. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
1,  p  111-116,  February  1989.  1  fig,  3  tab,  13  ref. 

Descriptors:  *Water  supply,  *Conflict  analysis, 
•Governmental  interrelations,  Shoal  Lake,  Manito- 
ba, Canada,  Housing,  Indians. 

The  techniques  of  conflict  analysis  derived  from 
game  theory  were  applied  to  the  Shoal  Lake  water 
supply  conflict  in  southeastern  Manitoba,  Canada. 
The  issue  of  conflict  is  the  desire  of  an  Indian  band 
in  the  area  to  build  cottage  lots  near  the  intake  for 
water  supply  for  the  City  of  Winnipeg.  The  City 
contends  that  such  a  development  would  seriously 
affect  the  quality  of  water  supplied  to  the  City, 
thereby  increasing  its  treatment  costs  significantly. 
The  four  major  players  defined  for  the  conflict  are 
the  City  of  Winnipeg,  Indian  Band  No.  40,  the 
Province  of  Manitoba,  and  the  Federal  Depart- 
ment of  Indian  and  Northern  Affairs.  The  results 
of  the  conflict  analysis  suggest  that  the  introduc- 
tion of  the  provincial  and  federal  government  into 
the  conflict  will  not  assist  significantly  in  its  resolu- 
tion and  that  further  progress  on  the  resolution  is 
unlikely  until  the  results  of  the  Federal  Environ- 
ment Assessment  Review  office  hearing  become 
available.  (Author's  abstract) 
W89-11166 


IMPACT  OF  STOCKWATERING  PONDS 
(STOCKPONDS)  ON  RUNOFF  FROM  LARGE 
ARIZONA  WATERSHEDS, 

Arizona  Attorney  General's  Water  Rights  Adjudi- 
cation Team,  Phoenix. 
M.  M.  Milne,  and  D.  W.  Young. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
1,  p  165-173,  February  1989.  7  fig,  28  ref. 

Descriptors:  "Legal  aspects,  'Watershed  manage- 
ment, 'Water  resources  management,  'Water 
rights,  *Stockwatering  ponds,  River  basins,  Gila 
River  Basin,  Judicial  decisions,  Runoff,  Arizona. 

Major  water  rights  adjudications  involving  the 
Little  Colorado  River  Basin  and  Gila  River  Basin 
are  presently  underway  within  Arizona.  Water  re- 
source managers  are  faced  with  the  prospect  of 
evaluating  and  regulating  tens  of  thousands  of 
water  diversions  and  uses.  Stockponds  comprise  a 
large  percentage  of  the  total  number  of  water 
diversions  within  these  basins.  Water  balance  stud- 
ies conducted  on  the  Little  Colorado  River  water- 
shed above  Lyman  Lake  and  on  the  Gila  River 
watershed  above  Solomon,  Arizona,  indicate  that 
the  impact  of  stockponds  on  the  water  available  to 
downstream  users  is  insignificant  when  compared 
to  total  watershed  production.  Considering  that 
there  are  an  estimated  25,000  stockponds  in  the 
Gila  River  basin  alone,  rigorous  case-by-case  in- 
vestigations and  stringent  regulation  of  individual 
stockponds  may  be  impractical  and  unwarranted. 
Therefore,  stockpond  claims  within  the  context  of 
the  general  adjudication  process  may  be  effectively 
handled  by  partial  summary  judgement,  thereby 
allowing  the  court  to  concentrate  on  major  water 
users  and  water  rights  issues.  (Author's  abstract) 
W89-11173 


UNIFIED  MANAGEMENT  OF  SURFACE  AND 
GROUNDWATER  QUALITY  THROUGH 
CLEAN  WATER  ACT  AUTHORITIES. 

Tennessee  Valley  Authority,  Knoxville.  Environ- 
mental Quality  Staff.  _ 
For   primary   bibliographic   entry   see  Field   5G. 
W89-11278 


STATUS  OF  INSTREAM  FLOW  LEGISLATION 
AND  PRACTICES  IN  NORTH  AMERICA. 

EA  Engineering,  Science,  and  Technology,  Inc., 
Lafayette,  CA. 

D  W.  Reiser,  T.  A.  Wesche,  and  C.  Estes. 
Fisheries  (Bethesda),  Vol.  14,  No.  2,  p  22-29,  Mar/ 
Apr  1989.  2  fig,  1  tab,  17  ref. 

Descriptors:  *Water  law,  *Legislation,  *Instream 
flow,  *Legal  aspects,  *Regulations,  *Flow  require- 
ments, Fisheries,  Research  priorities,  Legislation, 
Surveys,  North  America. 

The  results  of  two  nonstatistical  surveys  (complet- 
ed in  1981  and  1986)  that  solicited  information 
from  state  and  federal  agencies  concerning  in- 
stream  flow  issues  and  practices  in  North  America 
are  presented.  Fifteen  of  the  46  states  reported 
legislative  recognition  of  instream  flows  for  fisher- 
ies protection.  In  Canada,  individual  provinces 
generally  lacked  instream  flow  legislation  although 
federal  legislation  existed  that  could  be  used.  The 
most  commonly  applied  method  (in  use  in  38  states 
or  provinces)  for  assessing  instream  flow  require- 
ments, as  reported  in  the  survey,  was  the  Fish  and 
Wildlife  Service  Instream  Flow  Incremental  Meth- 
odology (IFIM).  In  addition,  the  Tennant  Method 
is  frequently  used  in  selected  states  and  provinces, 
and  other  commonly  applied  methods  were  the 
Wetted  Perimeter,  the  ABF,  and  the  7Q10.  Profes- 
sional judgment  was  also  cited  as  a  viable  and 
currently  used  approach.  Major  research  needs 
cited  by  survey  respondents  included  (1)  more 
species  habitat  information  and  preference  curves, 
(2)  techniques  for  determining  instream  flows  for 
atypical  conditions,  and  (3)  testing  of  fish 
habitat:flow:production  relationships.  (Author's 
abstract) 
W89-11450 


MANAGEMENT  FUNCTIONS  FOR  EFFEC- 
TIVE CONTROLS  OF  GROUNDWATER  CON- 
TAMINATION. 


Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-11489 

PROCESS  FOR  COOPERATION  ON  INTER- 
NATIONAL RrVER  BASIN  PROJECTS. 

Ministry  of  Environment  and  Water  Management, 

Budapest  (Hungary). 

L.  S.  Nagy. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  3,  No.   1-4,  p  355-359,  Jan-Apr 

1989.  1  fig,  1  tab. 

Descriptors:  *Interagency  cooperation,  *River 
basin  development,  *  International  agreements, 
•International  commissions,  *Data  acquisition, 
♦Project  planning,  *Navigation,  Hydraulics, 
United  Nations,  Czechoslovakia,  Hungary,  Inland 
waterways,  Feasibility  studies,  Design  criteria, 
Water  resources  management,  Hydroelectric 
power,  Danube  River. 

A  process  for  cooperation  in  international  river 
basin  projects  is  described  in  which  the  signifi- 
cance of  multilateral  projects  is  stressed  and  the 
most  important  tasks  of  common  preparation  are 
considered.  The  potential  role  of  the  United  Na- 
tions and  other  international  organizations  are 
demonstrated.  The  problems  associated  with  plan- 
ning the  Bos  (Gabcikovo)-Nagymaros  Barrage 
Project  are  used  to  provide  an  example  of  the  way 
in  which  a  general  method  can  be  adapted  to 
international  projects  by  the  use  of  a  33-step 
scheme.  This  project,  a  joint  undertaking  of 
Czechoslovakia  and  Hungary,  entails  an  integrated 
and  coordinated  system  of  hydraulics,  navigation, 
water  resources  management,  and  hydroelectric 
power  development.  The  sites  of  the  individual 
component  structures  and  the  engineering  param- 
eters thereof  are  fitted  into  the  Danube  develop- 
ment program  and  consequently  meet  the  require- 
ments established  for  the  unified  European  water- 
ways system.  The  preparatory  work  for  multilater- 
al cooperation  in  a  river  basin  project  can,  in 
general,  be  realized  in  the  following  steps:  (1) 
Emergence  of  need,  formulation  of  objectives,  dec- 
laration of  intentions;  (2)  Setting  up  of  a  joint 
forum,  specification  of  preliminary  agreement;  (3) 
Study  of  complexity;  (4)  Selection,  collection  and 
processing  of  data,  identification  of  planning  and 
design  criteria;  (5)  Joint  feasibility  study,  impact 
analysis,  cost-benefit  analysis;  allocation  of  costs 
and  benefits;  (6)  Detailed  plans  and  designs,  organi- 
zation; and  (7)  Agreement  on  execution  and  oper- 
ation. (White-Reimer-PTT) 
W89-11723 

COORDINATION  OF  PUBLIC  AND  PRIVATE 
ACTION:  A  CASE  STUDY  OF  LAKE  RESTORA- 
TION. 

Florida  Univ.,  Gainesville.  Dept.  of  Food  and  Re- 
source Economics. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-11792 

TRANSITIONS  IN  MIDWESTERN  GROUND 
WATER  LAW. 

Illinois  State  Water  Survey  Div.,  Champaign. 
J.  A.  Bowman,  and  G.  R.  Clark. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
2,  p  413-420,  April  1989.  2  fig,  23  ref. 

Descriptors:  'Legislation,  *Legal  aspects,  *Water 
law,  'Illinois,  'Indiana,  *Iowa,  'Michigan,  'Min- 
nesota, 'Missouri,  'Ohio,  'Wisconsin,  Groundwat- 
er management,  Regulations. 

The  evolution  of  groundwater  law  in  eight  states 
in  the  Midwest  (Illinois,  Indiana,  Iowa,  Michigan, 
Minnesota,  Missouri,  Ohio,  and  Wisconsin)  is  ex- 
amined, and  a  review  of  transitions  in  groundwater 
doctrines  is  presented.  Two  underlying  themes  in 
changing  groundwater  management  are  communi- 
cated. First,  groundwater  law  is  evolving  from 
private  property  rules  of  capture  based  on  the 
absolute  ownership  doctrine  to  rules  requiring  con- 
servation and  sharing  of  groundwater  as  a  public 
resource.  Second,  in  both  courts  and  state  legisla- 
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tures,  a  proactive  role  of  groundwater  manage- 
ment is  emerging,  again,  with  an  emphasis  on 
sharing.  Both  of  these  trends  are  apparent  in  the 
Midwest.  In  the  last  decade  midwestern  states 
have:  (1)  seen  significant  shifts  in  reciprocal  or 
mutually  dependent  nature  of  groundwater  rights 
and  (2)  seen  increased  legislative  development  of 
comprehensive  groundwater  management  statutes 
that  emphasize  the  reciprocal  liabilities  of  ground- 
water use.  These  trends  are  examined  and  ground- 
water management  programs  discussed  for  eight 
states  in  the  Midwest.  (Author's  abstract) 


Secretary  of  the  Oslo  and  Paris  Commissions,  New 
Court,  48  Carey  St.,  London,  United  Kingdom. 

WBQ?i'0m|ry   blbllograPhic   entry   see   Field   5G. 
woy-i  l 858 


25E£T  LAKES  WATER  QUALITY  AGREE- 
MENT: A  MANAGEMENT  FRAMEWORK  FOR 
MULTIJURISDICTIONAL  ACTION, 

Environment  Canada,  Toronto  (Ontario)  Great 
Lakes  Environment  Office. 

«?0ro  ?^lm?ry  bibhographic  entry  see  Field  5G. 
Woy-1 1866 


CANADIAN  CONFERENCE  ON  MARINE  EN- 
VIRONMENTAL QUALITY:  PROCEEDINGS 

u?™  ??„mary   b,bll°graphic   entry   see   Field   5G. 
W89-1  1852 


UNEP  GUIDELINES  FOR  THE  PROTECTION 
OF  THE  MARINE  ENVIRONMENT  AGAINST 
POLLUTION  FROM  LANDBASED  SOURCES- 
THEIR  IMPLEMENTATION  IN  THE  MEDI- 
TERRANEAN. 

United  Nations  Environment  Programme,  Athens 
(Greece).  Co-ordinating  Unit  for  the  Mediterrane- 
an Action  Plan. 

F»°<!n?£mary  bibli°graphic  entry  see  Field  5G. 
Wo"- 1 1853 


LONDON  DUMPING  CONVENTION-ITS  DE- 
JE£2?MENT  AND  SIGNIFICANCE  TO 
MARINE  POLLUTION  CONTROL, 

Scientific    Group   on    Dumping   of  the    London 
Dumping  Convention,  Irish  Science  and  Technolo- 
gy Agency,  Shannon,  Ireland. 
F°r  Primary  bibliographic  entry  see  Field  5E. 
W89-1 1854 


CANADIAN  LEGISLATION  PERTAINING  TO 
THE  PREVENTION  AND  CONTROL  OF 
MARINE  POLLUTION.  «™*««^     u* 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 

G.  Cornwall,  P.  Higgins,  and  J.  Karau. 
IN:  Canadian  Conference  on  Marine  Environmen- 
ts?^ !-?:   PxrToceedings,   February  29-March   3, 
1988  Halifax,  Nova  Scotia.  The  International  Insti- 
^   „  Transportation  and  Ocean  Policy  Studies 

q»«  H!?7,  !*•'  "flifax.  Nova  Scotia,  Canada. 
1988.  p  47-57,  3  tab,  8  ref. 

Descriptors:  *Canada,  'Legislation,  *Marine  envi- 
ronment, 'Water  pollution  prevention,  *Water  pol- 
lution control,  Federal  jurisdiction,  Water  quality 
management,  International  commissions,  Adminis- 
trative agencies. 

Canada  has  a  special  interest  in  and  responsibility 
to  the  1987  Declaration  by  the  World  Commission 
on  Environment  and  Development  that  'sustain- 
able development,  if  not  survival  itself,  depends  on 
significant  advances  m  the  management  of  the 
oceans.'  The  responsibility  for  environmental  and 
economic  matters  is  shared  between  the  federal 
provincial  and  territorial  governments.  This  makes 
consultation  and  cooperation  essential  to  delivering 
marine  environmental  quality  to  Canadians  At 
present,  at  least  twenty-two  federal  acts,  adminis- 
tered by  five  federal  departments  relate  to  the 
marine  environment.  In  addition,  at  least  twenty 
provincial  or  territorial  acts  are  administered  by 
the  six  major  coastal  provinces  and  two  territories 
See  also  W89-1 1852)  (Author's  abstract) 
W89-1 1855 


SOCIAL,  ECONOMIC,  INSTITUTIONAL  AND 
L™™1-  CONSIDERATIONS  IN  THE  MANAGE- 
MENT OF  LAND-BASED  SOURCES  OF 
MARINE  POLLUTION.  v^ia 

pajhousie  Univ.,  Halifax  (Nova  Scotia).  Marine 
Affairs  Program. 

W89-?1856ry   b'bliographic   entrv   see   Field   5G. 
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A£?JCULTURAL  CHEMICALS  IN  GROUND 
WATER:  PROPOSED  PESTICIDE  STRATEGY 

£"vlr°m?ental  Protection  Agency,  Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances 
wro??Bmary   blbll°graph'c   entry  see   Field   5G. 

"07-  1  1  OO  1 


A£?JFULTUHAL  CHEMICALS  IN  GROUND 
WATER:  SUMMARY  MINUTES  FROM  THE 
1987  PESTICIDE  STRATEGY  WORKSHOP. 

Environmental  Protection  Agency,  Washington 
DC.  Office  of  Pesticides  and  Toxic  Substances 
For   primary   bibliographic   entry   see   Field    5G. 

Wo?-  I  1  oOZ 


SUPERFUND. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
For   primary   bibliographic   entry   see   Field   5G 


ANALYSIS  OF  TECHNICAL  ISSUES  RELATED 
WATERAUTHORIZATION    °F    ™E    CLEAN 

Environmental   Research   and   Technology    Inc 
Atlanta,  Georgia.  July  1982.  192p,  32  fig,  38  tab,  93 
ref,  2  append. 

Descriptors:  'Water  law,  'Pollutant  identification 
Clean  Water  Act,  'Legislation,  'Water  quality 
control,  'Wastewater  treatment,  Nonpoint  pollu- 
tion sources,  Water  pollution  prevention,  Regula- 
tions, Standards,  Water  quality  management,  In- 
dustrial wastewater,  Municipal  wastewater,  Opti- 
mum development  plans,  Priority  pollutants. 

^nDT?ni.mental    Research   and    Technology,    Inc. 
(ERT)  has  examined  certain  issues  and  available 
data  related  to  the  reauthorization  of  the  Clean 
Water    Act    (1982).    This    study    documents    the 
progress  that  has  been  made  in  the  reduction  of 
point  and  non-point  source  discharges  since  the 
enactment  of  the  1972  and  1977  Amendments,  and 
evaluates  the  presence  of  toxic  pollutants  in  indus- 
trial and  municipal  wastewaters.  Also  considered  is 
the  need  for  additional  controls  beyond  best  practi- 
cable control  technology  (BPT)  currently  avail- 
able and  secondary  treatment  to  reduce  toxics  in 
point  source  discharges.  The  study  indicates  that 
industrial  sources  are  not  the  major  source  of  pri- 
ority pollutants  discharged  to  surface  waters.  On  a 
national  basis,  the  priority  pollutant  loading  from 
industrial  point  sources  is  estimated  to  constitute 
only  3%  to  10%  of  the  total  loadings.  The  study 
also  indicates  that  secondary  treatment  and  BPT 
technologies  remove  substantial  quantities  of  toxic 
pollutants.  Based  upon  these  findings,  it  appears 
that  the  current  requirement  for  additional  controls 
beyond  BPT  should  be  applied  selectively  only 
after  a  site  specific  evaluation  indicates  that  mea- 
sureable  and  realistic  water  quality  improvements 
can  be  obtained.  Specific  findings  are:  (1)  in  most 
cases  BPT  accomplishes  high  removals  of  conven- 
tional pollutants  (85-95  +  %)  and  priority  pollutants 
(60-95%),  and  reduces  or  eliminates  the  presence 
of  aquatic  toxicity  in  industrial  discharges-  (2)  the 
universal  application  of  best  available  technology 
economically  achievable  (BAT)  may  not  signifi- 
cantly improve  water  quality;  (3)  based  on  data 
developed  by  EPA,  lower  concentrations  of  priori- 
ty pollutants  in  effluents  will  not  necessarily  be 
achieved,  nor  better  quality  sludges  produced  with 
the  implementation  of  pretreatment  programs;  and 
(4)  data  on  the  frequency  of  detection  of  the  priori- 
ty pollutants  indicate  that  many  compounds  are 


candidates  for  removal  from  the  priority  pollutant 
W89- 11906 


PROJECT  AQUARIUS:  AREAWIDE  WATER 
2IJcA«IT^itANAGEMENT  PLAN  FOR  EL 
PASO  AND  TELLER  COUNTIES. 

Pikes  Peak  Area  Council  of  Governments,  Colora- 
do Springs,  CO. 
For   primary  bibliographic  entry   see  Field   5G. 


h ^f  kE£E?H  AND  CLEANUP  OF  OIL  AND 
HAZARDOUS  WASTE:  LEGAL  AND  TECHNI- 
CAL ANSWERS  TO  A  COMPLEX  QUESTION 

Nutter,  McClennen  and  Fish,  Boston,  MA. 

A.  Rogers,  and  J.  Loitherstein. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,    Connecticut.     National 

Water  Well   Association,   Dublin,  Ohio,    1988    d 

135-157,  3  fig.  K 

Descriptors:  'Liability,  'Cleanup  operations, 
Legal  aspects,  'Regulations,  'Hazardous  wastes 
OH  spills,  Economic  aspects,  Fate  of  pollutants 
Water  pollution  treatment,  Environmental  engi- 
neering, Case  studies. 

This  paper  addresses  legal  and  technical  issues 
raised  by  the  discovery  of  oil  or  hazardous  sub- 
stances or  waste  on  property  where  the  owner 
seeks  refinancing  or  plans  to  convey  the  property 
The  statutory  framework  that  is  the  background 
for  these  events  is  slightly  different  in  each  state 
but  as  a  general  matter,  the  state  statutes  are  based 
upon  and  similar  to  the  federal  hazardous  waste 
cleanup  statute,  the  Comprehensive  Environmental 
Response,  Compensation,  and  Liability  Act 
(CERCLA).  In  the  context  of  liability,  the  lawyer 
and  the  engineer  must  work  together  in  a  coopera- 
tive spirit  to  further  the  client's  interest,  and  their 
respective  tasks  overlap  at  several  points.  In  many 
cases,  the  engineer  will  be  retained  by  the  attorney 
on  behalf  of  the  client  in  order  to  make  all  of  the 
engineer's  written  work  confidential  and  to  protect 
it  from  discovery  by  other  parties.  Two  case  stud- 
ies are  presented  which  highlight  some  of  the  ways 
in  which  engineers  and  attorneys  can  work  togeth- 
er for  the  benefit  of  their  clients.  (See  also  W89- 
11916)(Lantz-PTT) 
W89- 11924 


GROUNDWATER  PROTECTION  INITIATIVES 
FOR  THE  PUBLIC  DRINKING  WATER 
SUPPLY  IN  THE  TOWN  OF  CHESHIRE,  CON- 
NECTICUT. 

South  Central  Connecticut  Regional  Water  Au- 
thority, New  Haven. 
C.  F.  Adams. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988  d 
411-426,  3  fig,  3  tab,  9  ref.  * 

Descriptors:  'Drinking  water,  'Water  supply 
•Connecticut,  'Water  quality  control,  'Regula- 
tions, 'Groundwater  quality,  Aquifers,  Ground- 
water pollution,  Land  use,  Education,  Public  par- 
ticipation, Groundwater  movement,  Model  studies, 
Water  treatment  facilities,  Zoning. 

Approximately  80%  or  19,500  of  Cheshire's  resi- 
dents are  served  by  the  South  Central  Connecticut 
Regional  Water  Authority  (RWA)  public  water 
supply  wells  located  in  north  and  south  Cheshire. 
Groundwater  contamination  from  volatile  organic 
chemicals  (VOCs)  has  resulted  in  the  need  for 
construction  of  additional  water  treatment  facilities 
for  both  wellfields  at  a  combined  cost  of  $2  2 
million.  With  the  increased  knowledge  of  risk  and 
existing  potential  for  contamination  of  these 
groundwater  supplies,  the  RWA  has  requested  the 
town  of  Cheshire  to  consider  a  multi-faceted  pro- 
gram created  to  increase  protection  of  the  ground- 
water quality.  The  program  initiatives  encompass: 
(1)  zone  change  from  industrial  use  to  lower  risk 
land  use;  (2)  revision  of  the  existing  aquifer  protec- 
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tion  regulation;  and  (3)  development  of  an  aquifer 
protection  ordinance  to  reduce  risk  of  contamina- 
tion from  existing  land  use  activities.  A  2-D 
groundwater  flow  model  was  utilized  to  delineate 
the  zone  of  contribution.  Based  on  the  geohydro- 
logy,  the  aquifer  protection  regulations  and  ordi- 
nance establish  two  contiguous  overlay  districts 
around  each  wellfield.  The  regulations  specify  that 
all  proposed  uses  conform  to  performance  and 
design  standards  unless  equal  protection  of  ground- 
water quality  utilizing  an  alternative  method  can 
be  demonstrated.  The  ordinance  provides  a  time 
frame  for  existing  land  uses  to  comply  with  the 
performance  and  design  standards.  Public  educa- 
tion was  a  top  priority  in  the  initiatives,  focusing 
on  such  issues  as:  (1)  source  of  public  water  supply; 
(2)  what  is  an  aquifer;  (3)  vulnerability  of  ground- 
water to  contamination;  (4)  how  land  use  activities 
can  impact  the  quality  of  groundwater;  and  (5) 
promoting  a  sense  of  stewardship  among  residents 
for  the  protection  of  a  valuable  and  irreplaceable 
resource.  (See  also  W89-1 1916)  (Lantz-PTT) 
W89- 11940 


ANALYSIS  OF  SEPTIC  TANK  SURVIVAL 
DATA  FROM  1952  TO  1972  IN  FAIRFAX 
COUNTY  VIRGINIA, 

Fairfax  County  Health  Dept.,  VA.  Div.  of  Envi- 
ronmental Health. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-11960 


CASE  HISTORY  OF  A  CONTAMINATED 
GROUNDWATER  DISCHARGE  TO  SURFACE 
WATER  PURSUANT  TO  AN  ACL. 

Eder  Associates,  Locust  Valley,  NY. 

For  primary  bibliographic  entry   see  Field   5G. 

W89-12010 


W89-12035 


USING  ACLS  TO  ESTABLISH  REMEDIAL 
DESIGN  GOALS. 

Environmental  Science  and  Engineering,  Inc., 
Gainesville,  FL. 

W.  A.  Tucker,  R.  C.  Morgan,  A.  B.  Chandler,  J. 
A.  Kountzman,  and  P.  Kosalwat. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  251-255,  3  fig,  9  ref.  US  Army  Toxic  and 
Hazardous  Materials  Agency  Contract  DAAK  11- 
83-D-0007. 

Descriptors:  'Water  pollution  prevention,  'Alter- 
nate Concentration  Limits,  'Regulations,  'Water 
pollution  control,  Superfund,  Groundwater  qual- 
ity, Water  pollution  effects. 

The  development  of  Alternate  Concentration 
Limits  (ACLs),  although  intended  for  use  at  haz- 
ardous waste  facilities  permitted  under  RCRA,  has 
proven  useful  in  the  Superfund  program.  The  use 
of  ACLs  has  proven  to  be  useful  in  the  remediation 
investigation/feasibility  study  (RI/FS)  prepara- 
tions and  record  of  decision  (ROD)  preparations 
pursuant  to  this  design  objective  for  the  Superfund 
program.  ACLs  have  been  prepared  for  two  haz- 
ardous waste  sites  currently  listed  on  the  National 
Priority  List  (NPL)  and  a  State  site.  At  each  site, 
an  endangerment  assessment  has  been  performed 
that  meets  the  substantive  requirements  for  an 
ACL.  Through  the  endangerment  assessment  proc- 
ess, the  two  criteria  used  to  evaluate  ACL  requests 
have  been  assessed.  The  first  criterion  involves 
assessing  the  potential  adverse  effects  on  ground- 
water quality  and  the  second  involves  assessing  the 
potential  adverse  effects  on  hydraulically  connect- 
ed surface  water  quality.  Under  Superfund 
Amendments  and  Reauthorization  Act  of  1986,  the 
design  objectives  must  be  equivalent  to  ACLs  for 
many  contaminants  since  the  applicable  or  relevant 
and  appropriate  requirements  (ARARs)  for 
groundwater  are  the  RCRA  groundwater  protec- 
tion standards.  These  standards,  incorporated 
through  state  regulations  at  one  of  the  sites,  call  for 
maximum  contaminants  levels  (MCLs),  back- 
ground levels  or  ACLs.  Since  MCLs  did  not  exist 
for  some  of  the  contaminants  of  concern  at  these 
sites,  and  background  was  below  detection  limits, 
the  de  facto  ARARs  were  ACLs.  (See  also  W89- 
12002)  (Lantz-PTT) 


CLOSING  A  HAZARDOUS  WASTE  FACILITY: 
ENVIRONMENTAL  CONCERNS. 

Environmental  Science  and  Engineering,  Inc.,  Salt 
Lake  City,  UT. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 12042 


UNDERGROUND  STORAGE  TANK  REGULA- 
TIONS: STATUS  AND  DIRECTION, 

Environmental  Protection  Agency,  Seattle,  WA. 
Region  X. 
J.  Cabreza. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  347-350. 

Descriptors:  'Water  pollution  control,  'Under- 
ground storage,  'Legislation,  Regulations,  Federal 
jurisdiction,  Leaching,  Hazardous  wastes,  Waste 
storage. 

Leaking  underground  storage  tanks  (USTs)  pose  a 
number  of  environmental  and  safety  threats,  in- 
cluding a  fire  and  explosion  hazards  and  water,  soil 
and  air  contamination.  As  a  result  of  several  well- 
publicized  leak  incidents  and  a  general  growing 
awareness  of  tank  problems.  Congress  passed  the 
1984  amendments  to  the  Resource  Conservation 
and  Recovery  Act  (RCRA).  These  amendments 
established  a  new  Subtitle  I,  regulating  USTs  con- 
taining petroleum  and  hazardous  substances.  The 
UST  program  is  based  on  a  franchise  approach.  As 
such,  implementation  is  expected  to  occur  primari- 
ly on  the  state  and  local  level  rather  than  on  the 
federal  level.  One  reason  for  this  approach  is  the 
very  large  size  of  the  regulated  community.  To 
allow  this  approach  to  function,  a  high  degree  of 
flexibility  has  been  built  into  the  program  and  each 
state  has  a  great  deal  of  freedom  in  its  approach  to 
program  implementation.  The  proposed  rule  is 
comprehensive,  covering  notification  require- 
ments, spill  and  overfill  controls,  performance 
standards  for  both  new  and  existing  petroleum  and 
hazardous  substance  tanks,  release  detection,  re- 
porting and  record  keeping,  corrective  action  and 
closure  requirements.  Separate  rules  cover  finan- 
cial responsibility  and  state  program  approval  re- 
quirements. A  final  rule  package  is  expected  in 
early  summer,  1988,  and  most  parts  should  become 
effective  90  days  after  promulgation.  (See  also 
W89-12002)  (Lantz-PTT) 
W89- 12048 


STATE  REGULATORY  APPROACHES  TO 
MANAGEMENT  OF  MINING  WASTES. 

CDM  Federal  Programs  Corp.,  Fairfax,  VA. 
W.  L.  Sydow,  D.  L.  Derkics,  and  J.  W. 
Deichmann. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  359-363,  2  fig,  1  tab,  5  ref. 

Descriptors:  'Waste  management,  'Mine  wastes, 
'Legislation,  Solid  wastes,  State  jurisdiction,  Fed- 
eral jurisdiction,  Hazardous  wastes,  Project  plan- 
ning, Coal  mining. 

The  US  EPA  is  developing  a  regulatory  program 
under  Subtitle  D  of  the  Resource  Conservation 
and  Recovery  Act  (RCRA)  for  the  management  of 
solid  wastes  resulting  from  the  extraction,  benefi- 
ciation  and  processing  of  non-fuel  ores  and  miner- 
als. Releases  of  contaminants  can  occur  through 
mine  waste  management  practices,  usually  through 
leakage  to  groundwater  or  surface  water.  In  its 
regulatory  determination  of  July  3,  1986,  the  EPA 
concluded  that  the  hazardous  waste  management 
standards  under  RCRA  'are  likely  to  be  environ- 
mentally unnecessary,  technically  infeasible  or  eco- 
nomically impractical  when  applied  to  mining 
waste.'  The  EPA  has  since  been  studying  technical 
and  policy  issues  related  to  the  control  of  poten- 
tially adverse  effects  of  mining  waste  on  human 
health  and  the  environment,  including  a  literature 
review  of  related  regulations  in  all  the  states  and 
interviews  with  agency  representatives  in  selected 


states  an  overview  of  the  range  of  regulatory  sce- 
narios currently  in  force  in  the  states  is  presented. 
Many  states  have  adopted  comprehensive  pro- 
grams to  control  the  effects  of  coal  mining  activity 
on  the  environment.  However,  the  regulation  of 
solid  wastes  from  mining  and  processing  of  non- 
fuel  minerals  varies  considerably  from  state  to 
state.  The  EPA  will  use  the  information  assembled 
in  this  review  to  determine  the  most  appropriate 
manner  to  regulate  mining  waste  while  avoiding 
duplication  of  state  programs.  Through  this 
review,  the  EPA  will:  (1)  identify  effective  compo- 
nents of  existing  programs,  (2)  identify  implemen- 
tation problems  and  success  associated  with  par- 
ticular regulation  strategies,  and  (3)  consider  alter- 
native implementation  strategies  for  integrating  a 
federal  program  into  existing  state  programs.  (See 
also  W89- 12002)  (Author's  abstract) 
W89-12050 


COUNTY  SPECIFIC  HAZARDOUS  WASTE 
MANAGEMENT  PLANS. 

Brown,  Vence  and  Associates,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W89- 12071 


MUNICIPAL  HAZARDOUS  MATERIALS 
MANAGEMENT  PROGRAMS  IN  CALIFOR- 
NIA. 

PRC  Environmental  Management,  Inc.,  San  Fran- 
cisco, CA. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-12072 


CORRECTIVE  ACTION  AT  SOLID  WASTE 
MANAGEMENT  UNITS  UNDER  A  RCRA 
PERMIT;  AN  AUTHORIZED  STATE'S  EXPE- 
RIENCE. 

Georgia  Environmental  Protection,  Atlanta. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12073 

6G.  Ecologic  Impact  Of 
Water  Development 

EFFECTS  OF  VARIATIONS  IN  RECHARGE 
ON  GROUNDWATER  QUALITY. 

Kansas  State  Geological  Survey,  Lawrence. 

D.  O.  Whittemore,  K.  M.  McGregor,  and  G.  A. 

Marotz. 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  1/ 

2,  p  131-145,  March  30,  1989.  3  fig,  4  tab,  24  ref. 

Descriptors:  'Groundwater  quality,  'Surface- 
groundwater  relations,  'Geochemistry,  'Water 
chemistry,  Recharge,  'Aquifer  characteristics,  Mu- 
nicipal water,  Regional  variation,  Kansas. 

Regional  variations  in  the  quality  of  municipal  well 
waters  in  Kansas  were  analyzed  in  relation  to  long- 
term  changes  in  recharge  and  aquifer  characteris- 
tics. The  predominant  regional  effect  of  recharge 
on  municipal  groundwater  quality  in  Kansas  is  the 
dilution  of  mineralized  water  in  aquifers  with  rela- 
tively shallow  water  tables.  The  individual  dis- 
solved constituents  contributing  most  to  the  water 
quality  variations  are  sulfate  and  chloride,  and  the 
calcium  and  sodium  accompanying  them,  which 
are  derived  from  the  dissolution  of  evaporite  min- 
erals within  the  aquifer  of  from  saline  formation 
water  in  bedrock  underlying  the  aquifer.  The  rela- 
tionship between  recharge  and  groundwater  qual- 
ity variation  can  be  quantified  by  associating  cer- 
tain climatic  indices,  especially  the  Palmer 
Drought  Index,  with  quality  observations.  The  re- 
sponse time  of  the  maximum  water  quality  change 
relative  to  the  occurrence  of  drought  or  substantial 
recharge  ranges  from  a  month  to  3  years  depend- 
ing on  the  aquifer  characteristics,  and  is  generally 
proportional  to  the  saturated  thickness  and  specific 
yield.  The  response  time  is  also  affected  by  dis- 
charge to  and  recharge  from  nearby  streams  and 
by  the  well  construction,  particularly  the  place- 
ment of  the  screened  interval,  and  pumping  stress. 
(Author's  abstract) 
W89- 11378 
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EVALUATION    OF   NAVIGATION    DAM    EF- 
FECTS ON  RIVERBANKS. 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering 
r.?Lprlmary  blbl'ographic  entry  see  Field  2J 

W89-1 1475 


AQUIFER-SYSTEM  COMPACTION,   TUCSON 
BASIN  AND  AVRA  VALLEY,  ARIZONA 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F 

W89-11483 


INTEGRATED  APPROACH  TO  HYDROPOW- 
ER IMPACT  ASSESSMENT:  II.  SUBMERGED 
MACROPHYTES  IN  SOME  NORWEGIAN  HY- 
DROELECTRIC LAKES, 

Norsk  Inst,  for  Vannforskning,  Oslo 

B.  Rorslett. 

Hydrobiologia  HYDRB8,  Vol.  175,  No.  1   p  65-82 

April  29  1989.  4  fig,  7  tab,  57  ref. 

Descriptors:  'Submerged  plants,  'Norway  ♦Envi- 
ronmental impact,  'Hydroelectric  plants,  'Power- 
plants,  'Vegetation  effects,  'Macrophytes,  'Envi- 
ronmental effects,  'Lakes,  Aquatic  environment, 
fccotypes,  Species  diversity,  Water  level  fluctua- 
tions,  Plant  growth,   Aquatic  plants,   Ecological 

The  submerged  aquatic  vegetation  of  17  Norwe- 
gian lakes  is  described  and  related  to  the  environ- 
mental   impacts    that    result    from    hydroelectric 
power  (HEP)  use  of  these  lakes.  Largely  based 
upon  physiographic  features,  three  main  communi- 
ty types  are  discerned:  shallow-water,  mid-depth 
and  deep-water  communities.  The  aquatic  macro- 
phytes are  classified  into  a  plant  strategy  frame- 
work. This  classification  suggests  that  these  macro- 
phytes frequently  exhibit  combined  traits  of  the  'S' 
(stress-tolerating),  'R'  (ruderal),  and  'C  (competi- 
tive) strategies.  A  plant-strategy  index  for  the  lakes 
is  derived  from  the  species  classification  and  relat- 
ed to  their  HEP  use.  Broadly,  the  response  features 
of  hydrolake  vegetation  are:  (1)  a  decline  in  species 
richness;  (2)  the  gradual  disappearance  of  the  shal- 
low-water and  mid-depth  communities;  (3)  a  con- 
spicuous absence  of  vascular  submerged  macro- 
phytes  in   storage   hydrolakes   when    lake   levels 
change  more  than  7  m  annually,  and  (4)  an  in- 
creased incidence  of  species  possessing  plant  strate- 
gies of  the   ruderal   (R)   type.   The   literature  is 
reviewed  concerning  the  environmental  impact  of 
hydropower  schemes  on  similar  Norwegian  lakes 
including  the  question  of  hydrolake  support  of  an 
impoverished  flora,  plant  growth  strategy  schemes 
m  the  presence  of  hydropower,  and  the  influence 
ot    hydropower    on    vertical    colonized    ranges 
(Fnedmann-PTT) 
W89- 11655 


the  River  Otra  include  sudden  shutdowns  of  the 
Brokke  power  plant  during  mid-winter  in  conjunc- 
tion with  controlled  stage  draw-down  within  the 
weed-infested  tailwater  areas.  Following  the  freez- 
lng-m  of  the  weed  beds,  recommenced  operation  of 
the  plant  should  generate  a  scouring  flood  which  is 
likely  to  adversely  affect  the  remaining  Juncus 
beds.  No  definitive  steps  have  been  taken  to  con- 
trol macrophytes  on  the  river  Suldalslagen,  but 
scouring  floods  are  considered  a  possible,  but  little 
explored,  mitigative  measure.  The  river  Borselva 
has  heavy  encroachment  by  Carex  rostrata  and 
Equisetum  fluviatile  L.  It  is  believed  that  predeve- 
lopment  flashy  flow  regime  prevented  accumula- 
tion of  fine  sediments  and   thereby  macrophyte 
growths  were  largely  avoided.  An  important  point 
is  that  whenever  macrophytes  develop  profusely  it 
is  related  to  changes  within  the  hydrology  regime 
The    more    important    aspects    of    hydrologicai 
changes  are  either  increased  winter  flows  (for  sub- 
mersed species),  or  decreased  annual  flows  (for 
emergent  macrophytes).  Under  the  post-regulation 
conditions,  opportunistic  and  competitive  species 
with  multiple  regenerating  strategies  can  thrive 
and  proliferate.  (White-Reimer-PTT) 
W89- 11694  ' 


EFFECTS  OF  HYDROPOWER  DEVELOP- 
MENT ON  AQUATIC  MACROPHYTES  IN 
NORWEGIAN  RIVERS:  PRESENT  STATE  OF 
KNOWLEDGE  AND  SOME  CASE  STUDIES 

Norsk  Inst,  for  Vannforskning,  Oslo 

B.  Rorslett,  M.  Mjelde,  and  S.  W.  Johansen 

R RRMPP  v T?  vrRef  ?FCh  and  Ma"agement 
RRRMEP  Vol.  3,  No.  1-4,  p  19-28,  Jan-Apr  1989. 
3  tig,  2  tab,  24  ref.  Norwegian  Institute  for  Water 
Research  Project  E-88412. 

Descriptors:  'Dam  effects,  'Aquatic  plants,  'Ma- 
crophytes, 'Norway,  'Hydroelectric  plants,  Flow 
pattern,  Carex,  Equisetum,  Juncus,  Case  studies, 
Ecological  effects,  Aquatic  weed  control. 

Increased  winter  flows  and  a  concomitant  lack  of 
ice-cover  are  features  found  downstream  of  power 
installations  on  many  Norwegian  hydrorivers  The 
objectives  of  this  study  were  to:  (1)  assess  the 
changes  in  aquatic  macrophyte  abundance  subse- 
quent to  hydroelectric  power  development;  and  (2) 
evaluate  the  environmental  conditions  under 
which  nuisance  growths  of  macrophytes  are  likely 
to  occur.  Norwegian  data  were  compiled  and  as- 
sessed and  case  studies  were  outlined  in  order  to 
show  the  variety  of  situations  under  which  prolific 
growths  of  macrophytes  might  result.  Plans  to 
control  nuisance  growths  of  Juncus  bulbosus  L  on 


SEASONAL  VARIATION  IN  THE  COMPOSI- 
TION OF  THE  DRIFT  BELOW  A  PEAKING 
HYDROELETRIC  PROJECT.  " 

Tennessee   Cooperative    Fishery    Research    Unit 

Cookeville. 

J.  B.  Layzer,  T.  J.  Nehus,  W.  Pennington,  J.  A 

Gore,  and  J.  M.  Nestler. 

DD^'lt    ^vers    Research    and    Management 

RRRMEP,  Vol.  3,  No.  1-4,  p  29-34,  Jan- Apr  1989 

1  fig,  4  tab,  21  ref. 

Descriptors:  'Dam  effects,  'Aquatic  drift  'Reser- 
voir operation,  'Hydroelectric  power,  'Tennessee 
Seasonal  variation,  Benthos,  Tailwater,  Species 
composition,  Aquatic  insects. 

Downstream  drift  from  a  peaking  hydroelectric 
project  on  the  Caney  Fork  River,  Tennessee  was 
measured  with  0.5  m  diameter  nets.  The  relative 
contribution  of  the  terrestrial,  lentic,  and  lotic  en- 
vironments   to    stream    drift    varied    seasonally 
Stream  benthos  (primarily  Chironomidae  and  Lir- 
ceus  fontmahs)  occurred  in  the  drift  throughout 
the  year;  however,  their  relative  importance  varied 
seasonally.   Daphnia  sp.   from  the  reservoir  also 
occurred  m  the  drift  year  round  with  the  highest 
densities  in  fall  and  spring  when  they  were  the 
predominant  species  in  the  drift.  In  summer,  terres- 
trial insects  apparently  utilized  exposed  portions  of 
the  river  bed  during  periods  of  no  power  genera- 
tion. In  June  as  the  river  stage  increased  following 
initiation   of  generation,   adult   terrestrial   insects 
u2™^3  ma-'or  comP°nent  of  the  drift.  Threadfm 
shad  (Dorosoma  petenense)  dominated  the  biomass 
in  the  drift  during  December.  Although  the  impor- 
tance of  stream  benthos  to  fish  populations  is  gen- 
erally recognized,  the  contribution  of  the  terrestri- 
al  and    upstream   reservoir  environments   to   the 
forage  base  in  the  tailwater  may  also  be  important 
and  should  be  considered  in  developing  manage- 
ment strategies  for  tailwater  fisheries.  (Author's 
Sostnuct) 
W89- 11695 


frequent  flow  fluctuations  to  biota  occupying  the 
fluctuation  zones.  The  instream  flow  incremental 
methodology  (IFIM)  was  not  designed  for  applica- 
tion to  dynamic  flows.   In  order  to  determine  if 
such  an  application  was  appropriate,  we  chose  to 
conduct  exacting  habitat  descriptions  at  the  unique 
zones  associated  with  peaking  hydropower  (degra- 
dation   aggradation,  and  recovery)  and  combine 
this  information   with  suitability  criteria  for  the 
banded  sculpin  (Cottus  carolinae)  and  stage/dis- 
charge records  to  obtain  weighted  usable  habitat 
estimates  under  typical  peaking  releases.  The  re- 
sults demonstrate  that  habitat  declines  as  the  peak- 
ing surge  passes  an  area  and  rises  during  low  flow 
periods.  However,  there  are  difficulties  in  the  in- 
terpretation of  the  results.  That  is,  the  biological 
response  (lateral  or  longitudinal  movement  or  en- 
trainment)  as  well  as  the  refuge  value  of  certain 
hydraulic   conditions   remain   to   be  investigated 
This  suggests  that  the  present  management  value 
ot  1MM  applied  to  peaking  hydropower  is  in  ex- 
amining minimum  habitat  values  that  occur  during 
the  generation  cycle  and  a  comparison  of  gains  or 
osses  in  the  minimum  (greatest  amount  of  hydrau- 
lic refuge  available)  weighted  usable  area  estimates 
under   various   proposed   release   scenarios.   (Au- 
thors abstract) 
W89- 11696 


A,?S3£SING  ™E  IMPACTS  OF  STREAM  REG- 
HLA.TION  IN  ™E  FLATHEAD  RIVER  BASIN 
?££?£?&  USA-  r  SIMULATION  MODEL- 
LING OF  SYSTEM  WATER  BALANCE. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 
Station.  °^ 

For  primary  bibliographic  entry  see  Field  4A 
W89- 11698 


INSTREAM  FLOW  PREDICTIONS  AND  MAN- 
AGEMENT OPTIONS  FOR  BIOTA  AFFECTED 
BY  PEAKING-POWER  HYDROELECTRIC  OP- 

Tulsa  Univ.,  OK.  Faculty  of  Biological  Science. 
J.  A.  Gore,  J.  M.  Nestler,  and  J.  B.  Layzer. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  3,  No.  1-4,  p  35-48,  Jan-Apr  1989 
10  fig,  1  tab,  31  ref. 

Descriptors:  'Reservoir  operation,  'Instream  flow 
Stream  biota,  'Dam  effects,  'Aquatic  habitats! 
Hydroelectric  power,   Hydraulic  profiles,   Flow 

fluctuations,  Sculpin,  Chronic  effects,  Surges. 

Recent  studies  on  the  impact  of  peaking  hydro- 
power  have  indicated  that  impacts  directly  associ- 
ated with  peaking  releases  can  be  categorized  as 
those  which  result  from  the  hydraulic  surge  during 
start-up  of  generation  and  the  chronic  effects  of 


EFFECT  OF  STREAM  REGULATION  ON  THE 
PHYSICO-CHEMICAL  PROPERTIES  OF  THE 
PALMIET  RIVER,  SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

B.  A.  Byren,  and  B.  R.  Davies. 
Regulated     Rivers    Research    and     Management 
RRRMEP,  Vol.  3,  No.   1-4,  p   107-121    jfn™pr 
1989.  7  fig,  2  tab,  61  ref.  P 

Descriptors:  'Rivers,  'Regulated  flow,  'Reservoir 
operation,  'Dam  effects,  'Flow  profiles,  'South 
Africa,  Physicochemical  properties,  Recovery  dis- 
tances, Temperature,  Alkalinity,  Hydrogen  ion 
concentration,  Nutrients,  Invertebrates. 

The  effect  of  regulation,  by  multiple  impoundment 
on  'discontinuity  (recovery)  distances'  for  various 
physico-chemical  attributes  of  the  Palmiet  River  (a 
short,  steep  gradient,  cool  temperate,  acid,  low- 
nutnent  system)  was  investigated.  Physico-chemi- 
cal features  were  measured  monthly,  from  Febru- 
ary 1986  to  August  1987,  at  1 1  sites  along  the  river, 
with  concentration  on  two  zones:  one  below  an 
upper-reach  impoundment,  Nuweberg  Dam;  and 
one  below  a  middle-reach  impoundment,  Ariesk- 
raal Dam.  Median  total  suspended  solids,  nitrates, 
nitrites,  and  ammonium  all  increased  below  both 
dams  with  varying  levels  of  'recovery'.  Median 
spot    temperatures,    pH    and    alkalinity    increased 
below  Nuweberg,  but  decreased  below  Arieskrall 
Dam,  whereas  the  converse  was  true  for  soluble 
reactive  phosphate.   Nuweberg  had  no  effect  on 
conductivity    and    total    dissolved    solids,    while 
Arieskraal  caused  a  slight  decrease.  The  river  re- 
mained well  oxygenated  down  its  length.  Distinct 
seasonal  variations  were  recorded  for:  flow  rate, 
with  flow  reversal  below  Nuweberg  and  flow  con- 
stancy below  Arieskraal;  temperature,  with  season- 
al  shifts   and   dampening   of  annual   temperature 
range  below  both  dams;  alkalinity,  with  seasonal 
shifts  below  Arieskraal,  and  nitrites  and  nitrates, 
but  not  for  any  other  attributes.  At  least  partial 
recovery  was  noted  in  all  cases,  but  in  some  in- 
stances, recovery  was  incomplete  to  the  estuary. 
The  implications  of  such  alterations,  for  inverte- 
brates, in  terms  of  reduction  in  habitat  diversity  as 
well  as  for  food  supply  must  be  considerable,  and 
studies  are  currently  under  way  to  determine  com- 
munity structure  and  diversity.  (Author's  abstract) 
W89- 11701 
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BIOTIC  AND  ABIOTIC  GRADIENTS  JNA 
REGULATED  HIGH  ELEVATION  ROCKY 
MOUNTAIN  RIVER. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Biol- 
ogy. 

N.  J.  Voelz,  and  J.  V.  Ward. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  3,  No.   1-4,  p  143-152,  Jan-Apr 
1989.  7  fig,  1  tab,  36  ref. 

Descriptors:  'Environmental  gradient,  'Regulated 
f|OW|  *Dam  effects,  'Mountain  streams,  *Rocky 
Mountains,  River  systems,  Reservoirs,  Colorado, 
Chemical  properties,  Physical  properties,  Temper- 
ature, Stream  biota,  Detritus,  Benthos,  Algae, 
River  beds,  Reservoir  operation. 

Samples  were  collected  year-round  over  a  one- 
year  period  at  sites  250,  500,  1000,  2300,  5200,  and 
11,000  meters  downstream  from  a  hypolimnetic- 
release  reservoir  on  the  Blue  River,  Colorado,  to 
examine  biotic  and  abiotic  gradients  induced  by 
river  regulation.  The  impoundment  had  only  mini- 
mal effects  on  river  chemistry  and  chemical  varia- 
bles failed  to  exhibit  discernible  downstream  pat- 
terns. The  temperature  regime  was  markedly  al- 
tered by  regulation  and  exhibited  a  distinct  down- 
stream recovery  gradient.  The  progressive  down- 
stream increase  in  zoobenthos  species  diversity  is 
attributed,  in  part,  to  the  thermal  recovery.  The 
average  size  of  mineral  substratum  particles  was 
greater  at  sites  nearest  the  dam  although  cobble 
and  pebble  predominated  at  all  sites.  A  down- 
stream decrease  in  bed  stability  was  accompanied 
by  decreased  water  clarity  and  increases  in  scour 
and  ice  action.  These  factors  may  have  accounted 
for  the  higher  standing  crops  of  periphyton  near 
the  dam  and  a  shift  from  filamentous  chlorophytes 
to  a  predominance  of  diatoms  with  increasing  dis- 
tance downstream.  The  amount  of  leaf  detritus  in 
the  substratum  increased  downstream.  The  abun- 
dance of  shredders,  zoobenthic  species  that  feed  on 
leaf  detritus,  tracked  the  downstream  increase  m 
coarse  sedimentary  detritus.  Spatial  patterns  of  or- 
ganic seston  within  the  study  reach,  influenced 
partly  by  sloughing  of  periphyton,  are  thought  to 
account  for  the  downstream  species  replacement 
patterns  exhibited  within  the  filter-feeder  guild. 
(Author's  abstract) 
W89-11704 


warm  streams  will  differ  from  an  equivalent  ther- 
mal change  caused  by  cold  dimictic  reservoirs  in 
cold,  temperate  zone,  stream.  The  effect  of  im- 
poundment on  functional  properties  of  the  ecosys- 
tem are  most  pronounced.  The  rate  of  production 
of  benthic  algae  biomass  below  the  reservoir  in- 
creased by  more  than  two  orders  of  magnitude,  but 
the  effect  diminished  downstream.  The  rate  of 
processing  of  plant  material  below  the  reservoir 
was  lower  than  above  the  reservoir.  (Author's 
abstract) 
W89- 11705 


H.  occidentalis  and  Cheumatopsyche  pettiti  in  the 
lower  river  (9041  total  organisms,  6621  mg/sq  m), 
downstream  from  the  last  dam.  The  observed  dis- 
tributional pattern  of  low  trichopteran  densities  in 
dam  tailwaters  and  high  hydropsychid  densities  at 
sites  60-80  km  below  the  central  reach  dams  is  a 
classic  expression  of  continuum  resets  and  adjust- 
ments in  response  to  stream  regulation  as  predicted 
by  the  Serial  Discontinuity  Concept.  (See  also 
W89-1 1706)  (Author's  abstract) 
W89- 11707 


EFFECTS  OF  AN  UPLAND  IMPOUNDMENT 
ON  STRUCTURAL  AND  FUNCTIONAL  PROP- 
ERTIES OF  A  SMALL  STREAM  IN  A  BASAL- 
TIC PLATEAU  (GOLAN  HEIGHTS,  ISRAEL). 

Tel-Aviv  Univ.  (Israel).  Inst,  for  Nature  Preserva- 
tion Research. 
K.  Tuch,  and  A.  Gasith. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  3,  No.  1-4,  p  153-167,  Jan- Apr 
1989.  6  fig,  3  tab,  37  ref. 

Descriptors:  'Dam  effects,  'Ecological  effects, 
*Dam  effects,  'Reservoirs,  'Environmental  ef- 
fects, 'Israel,  Golan  Heights,  Seasonal  variation, 
Temperature,  Turbidity,  Invertebrates,  Algae, 
Benthos. 

The  impact  of  an  upland  storage  reservoir,  typical 
of  the  series  of  reservoirs  in  the  Golan  Heights 
basaltic  plateau,  on  structural  and  functional  prop- 
erties of  the  downstream  ecosystem,  in  the  vicinity 
of  the  reservoir,  shortly  after  damming  were  evalu- 
ated. The  effect  of  impoundment  on  water  quality 
conditions  may  be  divided  into  winter-spring,  and 
summer  periods.  In  winter-spring  the  impound- 
ment seems  to  lengthen  the  period  of  flow  of 
runoff  quality  water.  This  is  evident  by  the  elevat- 
ed winter  and  spring  turbidities  and  the  higher 
concentrations  of  suspended  solids  below  the  reser- 
voir. In  summer,  water  quality  below  the  reservoir 
is  controlled  by  the  consequences  of  stratification 
in  the  reservoir.  The  hypolimnial  release  results  in 
depression  of  the  maximal  temperature  and  nar- 
rowing of  the  daily  and  seasonal  temperature  vari- 
ations. It  supplies  water  enriched  in  nutrients  and 
low  in  oxygen,  suspended  solids  and  turbidity.  The 
macroinvertebrate  community  responds  to  im- 
poundment in  density  changes  and  a  shifting  of 
dominance.  It  is  hypothesized  that  the  thermal 
effect  of  hypolimnial  release  from  warm  monomic- 
tic  reservoirs  on  the  invertebrate  community  of 


SERIAL  DISCONTINUITIES  IN  A  ROCKY 
MOUNTAIN  RDTER.  I.  DISTRIBUTION  AND 
ABUNDANCE  OF  PLECOPTERA. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

J.  A.  Stanford,  and  J.  V.  Ward. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  3,  No.   1-4,  p  169-175,  Jan-Apr 

1989.  4  fig,  20  ref. 

Descriptors:  'Mountain  streams,  'Rocky  Moun- 
tains, 'Stream  biota,  'Dam  effects,  'Stoneflies, 
'Aquatic  insects,  'Colorado  River,  Hydrologic  as- 
pects, Headwaters,  Regulated  reaches,  Aquatic 
populations,  Distribution,  Reservoirs,  Dams,  Bio- 
mass, Population  density,  Dam  effects,  Hypolim- 
nion. 

Samples  were  taken  year-round  at  eleven  sites 
along  the  altitudinal  profile  (2900-1400  m  a.s.l.)  of 
the  Gunnison  River,  a  329  km  tributary  of  the 
Colorado  River,  to  document  the  distribution  of 
the  Plecoptera  and  to  evaluate  responses  to  hypo- 
limnial-release  dams  in  the  headwaters  and  middle 
reaches.  Twenty-two  species  were  present,  with 
the  greatest  species  richness  occurring  in  an  un- 
regulated segment  upstream  of  the  middle  reach 
dams-  average  nymphal  biomass  over  the  study 
period  (175  organisms,  395  mg  dry  mass/sq  m)  was 
also  greatest  in  this  segment.  Only  four  species  (58 
organisms,  48  mg/sq  m)  were  present  in  the  tail- 
waters  of  the  headwater  dam  and  values  were 
greatly  reduced  (nine  species;  35  organisms,  180 
mg/sq  m)  below  the  middle  reach  dams.  The  ston- 
efly  community  recovered  ca.  80  km  downstream 
from  the  last  dam  (15  species;  244  organisms,  250 
mg/sq  m),  apparently  in  response  to  natural  reset- 
ting of  environmental  conditions  corresponding  to 
those  above  the  middle  reach  dams.  At  the  most 
downstream  site  only  four  species  (four  organisms, 
16  mg/sq  m)  were  present.  The  observed  distribu- 
tional pattern  is  a  classic  serial  discontinuity  in 
response  to  hypolimnial  stream  regulation  in  a 
temperate  latitude  river.  (See  also  W89- 11707) 
(Author's  abstract) 
W89-11706 


SERIAL  DISCONTINUITIES  IN  A  ROCKY 
MOUNTAIN  RDTER.  II.  DISTRIBUTION  AND 
ABUNDANCE  OF  TRICHOPTERA. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

F.  R.  Hauer,  J.  A.  Stanford,  and  J.  V.  Ward. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  3,  No.   1-4,  p  177-182,  Jan-Apr 

1989.  3  fig,  24  ref. 

Descriptors:  'Rocky  Mountains,  'Mountain 
streams,  'Stream  biota,  'Dam  effects,  'Caddisflies, 
'Aquatic  insects,  'Colorado,  Hydrologic  aspects, 
Headwaters,  Regulated  reaches,  Aquatic  popula- 
tions, Distribution,  Reservoirs,  Dams,  Biomass, 
Regulated  flow,  Dam  effects,  Population  density. 

River  regulation  in  the  headwaters  and  middle 
reaches  of  the  Gunnison  River,  Colorado,  signifi- 
cantly altered  distributions  and  abundances  of  Tn- 
choptera  fauna.  Twenty-five  species  were  collect- 
ed from  mainstream  samples,  with  the  greatest 
species  richness  occurring  at  an  unregulated,  rhith- 
ron  segment  above  the  central  reach  dams.  At  sites 
immediately  below  the  three  hypolimnial-release 
dams  and  a  reregulation  dam,  species  richness  was 
reduced  35-90  per  cent  and  abundance  >  95  per 
cent.  Net-spinning  caddisflies  were  the  dominant 
trichopterans  at  unregulated  sites;  Arctopsyche 
grandis  in  the  upper  reaches  (218  organisms,  586 
mg  dry  mass/sq  m)  and  Hydropsyche  cockerelh, 


CHANGES  IN  BENTHIC  ANIMAL  PRODUC- 
TION OF  A  WEIR  BASIN  AFTER  EIGHT 
YEARS  OF  SUCCESSION. 

Bergen  Univ.  (Norway).  Zoological  Museum. 
A.  Fjellheim,  G.  G.  Raddum,  and  O.  A.  Schnell. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  3,  No.   1-4,  p  183-190,  Jan-Apr 
1989.  2  fig,  3  tab,  33  ref. 

Descriptors:  'Succession,  'Productivity,  'Dam  ef- 
fects, 'Benthic  fauna,  'Weirs,  'Stream  biota, 
Aquatic  animals,  Midges,  Mayflies,  Norway, 
Aquatic  populations,  Dams,  River  regulation,  Weir 
basin,  Aquatic  habitats. 

Benthic  animal  production  was  studied  in  a  weir 
basin  area  of  western  Norway  in  1984,  eleven  years 
after  construction  of  the  basin  and  eight  years  after 
the  first  benthic  study.  Compared  to  estimates  from 
1976,  a  marked  change  in  production  and  species 
composition  had  occurred.  Benthic  animal  produc- 
tion (J/sq  m/y)  at  two  stations  inside  the  basin  was 
199  and  169  KJ/sq  m/y,  an  increase  of  440  and  270 
per  cent  respectively  compared  to  1976.  In  a  riffle 
upstream  of  the  basin,  the  production  estimate  was 
50  KJ/sq  m/y,  a  decrease  of  40  per  cent  since 
1976.  Chironomids  formed  the  main  contribution 
to  the  increased  production  in  the  weir  basin, 
mainly  through  increased  abundance  of  larger  spe- 
cies like  Stictochironomus  pictulus  and  Micropsec- 
tra  spp.  Also  other  species  more  adapted  to  lentic 
water,  like  the  ephemeropterans  Siphlonurus  aesti- 
valis and  Ameletus  inopinatus,  showed  increased 
density.  The  fauna  succession  and  increased  pro- 
duction in  the  weir  basin  was  mainly  due  to  im- 
proved habitats  and  food  conditions,  as  the  amount 
of  organic  sediments  had  increased  since  the  first 
production  study.  (Author's  abstract) 
W89-11708 


REVIEW  OF  THE  EFFECT  OF  RDTER  REGU- 
LATION ON  MAYFLIES  (EPHEMEROPTERA), 

Oslo  Univ.  (Norway).  Lab.  for  Freshwater  Ecolo- 
gy and  Inland  Fisheries. 
J.  E.  Brittain,  and  S.  J.  Saltveit. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  3,  No.   1-4,  p  191-204,  Jan-Apr 
1989.  2  fig,  1  tab,  117  ref. 

Descriptors:  'Dam  effects,  'Regulated  flow, 
'Mayflies,  Reservoirs,  Aquatic  insects,  River  flow, 
Dams,  Life  cycles,  Temperature,  Hydroelectric 
plants,  Life  cycles. 

Impoundment  and  diversion  of  watercourses  for 
power  production  and  water  supply  can  have  pro- 
found effects  on  the  mayfly  fauna.  To  explain  such 
effects  a  species-specific  approach  is  adopted  to 
account  for  differing  habitat  requirements  and  life 
histories  within  orders  and  even  within  genera. 
Environmental  conditions  such  as  discharge  and 
flow  patterns,  temperature,  food  availability,  and 
predation  may  be  altered  which  leads  to  changes  in 
the  density  and  species  composition  of  the  mayfly 
community,  especially  when  there  is  a  hypolim- 
nion  drain  from  reservoirs.  In  addition,  tempera- 
ture changes  below  such  reservoirs  may  prevent 
obligatory  life  cycle  stages  while  prolonged  peri- 
ods of  low  discharge  can  lead  to  the  dominance  of 
genera,  such  as  Paraleptophlebia,  Choroterpes, 
Siphlonurus,  and  Pseudocloen,  which  are  typical 
of  slow-flowing  and  lentic  habitats.  The  life  cycle 
plasticity  and  opportunism  shown  by  Baetis  rho- 
dani  in  Europe  and  B.  tricaudatus  in  North  Amer- 
ica have  undoubtedly  contributed  to  their  success 
in  regulated  rivers.  The  life  history  characteristics 
of  tricorythodes  are  also  advantageous  below 
dams.  The  increased  growth  of  periphyton  and 


3 


195 


Field  6— WATER  RESOURCES  PLANNING 


Group  6G— Ecologic  Impact  Of  Water  Development 


mosses  below  many  dams  favor  certain  Ephemerel- 
Iidae,  but  restrict  or  eliminate  many  Heptageniidae 
In  order  to  survive  adverse  conditions,  flexible  life 
cycles  or  a  short  period  of  rapid  nymphal  growth 
coupled  with  a  long  period  of  egg  development  are 
advantageous.  (Author's  abstract) 
W89- 11709 


PREDICTION  OF  REGULATION  EFFECTS  ON 
NATURAL  BIOLOGICAL  RHYTHMS  IN 
SOUTH-CENTRAL  AFRICAN  FRESHWATER 
rIJ>H. 

/oL  B.l  ?mUh  }nSt  of  Ichthyology,  Grahamstown 
(South  Africa). 
P.B.N.  Jackson. 

RRRMPP    vV,ert    SeST^h    and    Management 

T$£¥?  \t°u  h  N,°-  M-  p  205-220-  Jan"APr 

1989.  7  fig,  6  tab,  41  ref. 

Descriptors:  'Darn  effects,  'Biorhythms,  'Reser- 
vior  fisheries,  'Africa,  ♦Fish  populations,  ♦Reser- 
voirs, Colonization,  Species  diversity,  Life  cycles 
River  regulation,  Population  dynamics. 

Fish  in  south-central  African  freshwaters  are  gov- 
erned by  biological  rhythms.  First,  these  are  asso- 
ciated with  the  markedly  seasonal  summer  annual 
rainfall  when  breeding  takes  place  with  an  initially 
high    mortality    among    newspawned    juveniles 
Second    a  longer  term  rhythm  of  annual  rainfali 
variability, occurs  in  cycles  up  to  or  more  than  a 
decade.  These  cause  water  levels  to  vary  from 
exceptionally  high  levels  to  near  desiccation  in 
endorheic  systems.  Studies  of  the  shallow  endor- 
heic   lakes    Mweru    Wa'Ntipa    (Zambia),    Nhami 
(Botswana),and  Chilwa  (Malawi)  are  cited  show- 
ing that  species  diversity  rapidly  increases  by  colo- 
nization from  adjacent  'inocula'  (relict  communi- 
ties surviving  in  more  permanent  nearby  water 
bodies,  e.g.  deep  pools  in  perennial  streams)  when 
tilling  starts.  During  the  drydown  phase  of  the 
cycle,  diversity  decreases  through  lack  of  annual 
breeding   environment   and   diminution   of  water 
quantity  and  quality.  A  few,  usually  three,  species 
remain  longer  which,  being  physiologically  hardy 
or  showing  phenotypic  plasticity,  are  tolerant  of 
higher  salinity,  temperature,  etc.,  conditions  associ- 
ated with  dry-out.   Despite  the  lakes  wide  geo- 
graphical separation  these  taxa  in  every  case  are  a 
single  species  of  the  tilapia,  genus  Oreochromis, 
the   catfish   Clanas  gariepinus,   and   the   minnow 
Barbus  paludinosus,  which  build  up  large  popula- 
tions valuable  to  local  fisheries.  Evidence  from  the 
Pongolo   River,   Zululand,   regulated   by  a  large 
dam,  shows  that  fish  of  downstream  endorheic 
lakes  react  similarly  to  artificial  water  deprivation 
with  mainly  the  same  taxa  persisting.   Managed 
water  releases  timed  to  coincide  with  breeding 
rhythms  largely  restore  the  conditions  which  pre- 
viously prevailed.  Data  form  Zambezi  impound- 
ments indicate  conversely  that  reaction  of  previ- 
ously nvenne  fish  to  large  man-made  lakes  is  for 
previously  sparse  lentic  taxa  like  Oreochromis  to 
proliferate  greatly  while  lotic  forms  like  Labeo  are 
reduced  in  number.  (Author's  abstract) 
W89-11710 


Data  for  three  rivers  in  the  upper  Severn  catch- 
ment  were  examined   to  assess   the   influence  of 
regulation  strategies  on  the  Atlantic  salmon  and 
brown  trout  populations.  Fisheries  data  for  the  two 
regulated     rivers,     Afon    Clywedog    and    Afon 
Vyrnwy  were  compared  with  similar  data  from  an 
adjacent,  unregulated  river,  the  Afon  Dulas   In  a 
stable,  self-maintaining  fish  population,  the  abun- 
dance of  each  age-class  typically  declines  with 
increasing  age.  Also  at  high  densities,  recruitment 
and  survival  of  Atlantic  salmon  and  brown  trout 
have  been  shown  to  be  negatively  density-depend- 
ent, particularly  during  their  first  year  of  life    In 
the  regulated  rivers  the  seasonal  and  diel  tempera- 
ture regimes  were  markedly  influenced  by  the  re- 
lease discharge  and  the  depth  of  withdrawal  from 
the  reservoir.  The  size  of  the  juvenile  recruitment 
in  the  Clywedog  showed  a  progressive  fall  from 
year  to  year,  until  it  was  virtually  negligible   This 
deterioration  was  undoubtedly  caused  by  the  ne- 
cessity to  substantially  increase  the  utilization  of 
Llyn  Clywedog,  as  it  was  not  evident  in  the  non- 
regu  ated  Dulas,  and  is  therefore  a  function  of  flow 
regulation  in  the  river.  No  apparent  demise  was 
observed  in  the  fish  populations  of  the  Vyrnwy 
because  the  flow  and  temperature  characteristics 
were  less  variable  and  the  influence  of  regulation 
was  masked  by  water  derived  from  elsewhere  in 
the  catchment.  (White-Reimer-PTT) 
W89-11713  ' 


STUDY  OF  PHYSICAL  PARAMETERS  AT  THE 
SPAWNING  SITES  OF  THE  EUROPEAN 
GRAYLING  (THYMALLUS  THYMALLUS  L) 

OfficnStyrelSen'  Haernoesand  (Sweden).  Regional 

For  primary  bibliographic  entry  see  Field  2H. 
W89-1 1711 


FfT^8  OF  STREAM  REGULATION  ON  AT- 
n^SS  ^LMON-  SALMO  SALAR  L.,  AND 
BROWN  TROUT,  SALMO  TRUTTA  L.,  IN  THE 

upperseverncatchment.uk 

Humberside  Coll.  of  Higher  Education,  Grimsby 
(England).  ' 

I.  G.  Cowx,  and  R.  A.  Gould. 
RRRMFi    v  ,"",    Research     and     Management 

wo^f  c  °J-  ,1'  Na  M'  P  235"24^  Jan"Apr 
1989.  5  fig,  6  tab,  18  ref. 

Descriptors:  'Ecological  effects,  'River  basins, 
Dam  effects,  -Wales,  «Fish  populations,  'Salmon 
Trout,  'Regulated  flow,  Temperature,  Densities 


££££££  °F  RIVER  REGULATION  ON  THE 
STRUCTURE  OF  A  FAST-GROWING  BROWN 
TROUT  (SALMO  TRUTTA  L.)  POPULATION 

Oslo  Univ.  (Norway).  Zoological  Museum 
P.  Aass,  P.  S.  Nielsen,  and  A.  Brabrand 
pogpUia^D    u^    RTesearch    and    Management 

FgKrP'*Y°K  h  N,a  M'  P  255"266'  Jar"APr 
1989.  6  fig,  6  tab,  11  ref. 

Descriptors:  *Dam  effects,  'Population  dynamics, 
'Norway,  'Trout,  'Regulated  flow,  'Fish  popula- 
tions, Forage  fish,  Smelt,  Vendace,  Spawning 
Growth,  Hydroelectric  plants. 

During   the   last   70   years,   the   Norwegian   lake 
Mjosa  and  its  inflowing  rivers  have  been  subjected 
to  serious  changes  due   to  hydroelectric   power 
development.  Regulation  of  the  main  inlet  river 
Gudbrandsdalslagen,   started   in    1919.   The   river 
?n^erJLtatlon  at  the  Hunder  fall  was  completed  in 
iy64.  This  resulted  in  a  reduction  of  winter  water 
flow  below  the  Hunder  dam  from  approximately 
26  cu  m/s,   which  affected   the  most  important 
spawning  area  of  the  fast-growing  population  of 
brown  trout,  Salmo  trutta  L.  The  population  was 
investigated  in  detail  in  1907,  1909,  1961  and  1985 
and  river  growth,  smolt  age,  and  growth  in  Lake 
Mjosa  are  compared.  Only  wild  fish  were  included 
in  the  study.  The  main  pattern  throughout  this 
period  shows  an  increased  river  growth  rate  before 
smoltification  and  reduced  smolt  age.  The  average 
smolt  age  dropped  from  4.7  years  in  1909  to  4  1 
years  in   1985,  and  at  the  same  time  smolt  size 
decreased  from  26.8  cm  to  25.1  cm.  Considering 
the  major  changes  in  abiotic  factors  in  the  river 
spawning  section,  the  changes  in  age  structure  and 
growth  of  brown  trout  smolt  are  comparatively 
small.  In  Lake  Mjosa,  increased  productivity  due 
to  input  of  nutrients  has  obviously  favored  forage 
fish  such  as  smelt  (Osmerus  eperlanus  (L.))  and 
vendace  (Coregonus  albula  (L.)).  The  growth  rate 
ot  brown  trout  in  the  lake  has  improved  from  1909 
to  1961  and  1985,  followed  by  a  reduced  spawning 
age.  However,  due  to  increased  human  exploita- 
tion the  average  length  of  ascending  fish  (approxi- 
mately 68  cm)  and  condition  factor  (K   =    1  14- 
1.16)  have  altered  little.  (Author's  abstract) 
W89-1 1715 


matter,  Nutrients,  Algae,  Particulate  matter,  Food 
habits,  Productivity,  Conductivity. 

The  regulation  of  the  Ebro  River  in  the  1960s  has 
changed  the  discharge  pattern:  spring  floods  have 
been  reduced  and,  as  the  reservoirs  are  used  for 
hydroelectncal  purposes,  discharge  varies  daily 
lhese  changes  in  flow  regime  have  resulted  in 
changes  in  water  quality.  In  addition,  most  of  the 
summer  flow  is  diverted  through  two  channels  for 
rice  field  irrigation.  As  a  result  the  last  20  km  of 
the  nver  are  more  similar  to  an  elongated  estuary 
with  saline  intrusion.  The  last  50  km  of  the  river 
have  been  studied  for  two  years  (1986  and  1987) 
The  main  purpose  was  to  establish  the  particulate 
organic  and  inorganic  transport  of  the  river  and  its 
seasonal  changes  by  sampling  particulate  matter  in 
surface    and    deep    waters.    Water    conductivity 
ranges   between   0.9   and    53   mS,   and   anoxia   is 
common  in  summer.  Particulate  C  ranges  between 
1    and   3   mg/L   with   higher  values  in  summer 
particulate  N  is  very  similar  along  the  year  with 
values  between  0.1  and  0.5  mg/L.  River  regulation 
seems  to  be  important  in  supplying  very  high  nutri- 
ent concentrations  to  algae  which  results  in  a  high 
biomass  and  productivity  in  the  lower  part  of  the 
nver,  especially  in  summer.  Diatoms  and  Chloro- 
phyta  are  the  most  abundant  groups.  Phosphorus  is 
higher  than  5  micromol/L,  with  lower  values  in 
summer.  Most  of  the  particulate  material  is  very 
fine  (between  0.45  and  50  microm).  The  high  bio- 
mass also  explains  the  abundance  of  filter-feeders 
such  as  Hydropsyche  and  Ephoron  virgo.  In  areas 
where  light  reaches  the  bottom  and  stones  and 
boulders  are  covered  by  Cladophora,  grazers  such 
as  the  gastropods  Melanopsis  and  Theodoxus  are 
abundant.  (Author's  abstract) 
W89- 11722 


Rvf^^.,OF  ™E  SCHISTOSOMIASIS  RISK 
IN  SOUTH  AFRICAN  DAMS, 

Research  Inst,  for  Diseases  in  a  Tropical  Environ- 
ment, Nelspruit  (South  Africa). 
S.  J.  Preforms,  P.  H.  Joubert,  and  K.  N.  de  Kock 
Water  SA  WAS  AD  V,  Vol.  15,  No.  2,  p  133-136 
April  1989.  1  fig,  2  tab,  12  ref. 

Descriptors:     'Dam    effects,     'Risk    assessment, 
South  Africa,  'Human  diseases,  'Schistosomiasis, 
Reservoirs,    'Public   health,    'Parasites,   Survey 
Snails,  Data  collections,  Spatial  distribution,  Bio- 
geography,  Endemism. 

Information  obtained  from  the  data  base  of  the 
former  Snail  Research  Unit  of  the  South  African 
Medical  Research  Council  at  the  University  of 
Potchefstroom  and  the  Atlas  of  Bilharzia  was  used 
to  evaluate  the  risk  of  contracting  schistosomiasis 
in  South  African  dams  (reservoirs).  The  results 
indicated  that  almost  all  dams  in  the  schistosomia- 
sis endemic  area  contained  snails  belonging  either 
to  the  Bulinus  africanus  group,  the  intermediate 
hosts  of  Schistosoma  haematobium,  and/or  Biom- 
phalana  pfeifferi  (intermediate  host  of  S.  mansoni) 
Dams  m  this  area  have  the  potential  for  schistoso- 
miasis transmission  and  consideration  should  be 
given  to  introducing  snail  control  measures.  Bu- 
linus africanus  species  group  occurred  sporadically 
in  dams  in  areas  bordering  the  endemic  regions- 
therefore  snail  and  parasite  surveys  should  be  con- 
ducted periodically  to  monitor  possible  changes  in 
distribution.  At  present  dams  in  the  rest  of  the 
country  do  not  pose  any  risk  of  schistosomiasis 
infection  because  the  intermediate  host  snails  do 
not  occur  in  them.  (Author's  abstract) 
W89- 11749 


EFFECTS  OF  RIVER  REGULATION  ON  THE 
LOWER  EBRO  RIVER  (NE  SPAIN). 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia 

I.  Munoz,  and  N.  Prat. 

Je8u'a^dn    R'v,ers     Research     and     Management 

fo^fP'  ,VoJ-  h  N°-  M'  P  345"354'  Jan-Apr 
989  5  fig,  3  tab,  18  ref.  Grant  of  CAYCIT  no  AC 
1 6/84. 

Descriptors:  'Dam  effects,  'Streamflow,  'Regulat- 
ed   flow,    'Spain,    'Stream    discharge,    Organic 


PHYSICAL  HABITAT  USE  BY  LOACH 
MINNOW,  TIAROGA  COBITIS  (PISCES-  CY- 
PRINIDAE),  IN  SOUTHWESTERN  DESERT 
STREAMS. 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 

J.  N.  Rinne. 

Southwestern  Naturalist  SWNAAB,  Vol   34   No 

I,  p   109-117,  March   1989.  4  fig,    1   tab,   14  ref 

Descriptors:  'Stream  biota,  'Deserts,  'Fish  behav- 
ior, 'Endangered  species,  'Aquatic  habitats,  Min- 
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nows,  Riffles,  Growth  stages,  Adaptation,  Dam 
effects,  Ecological  effects. 

Physical  habitats  by  loach  minnow,  Tiaroga  cobi- 
tis,  in  streams  are  contrasted  and  compared  in 
three  areas.  Because  of  the  threatened  or  endan- 
gered status  of  the  species  and  the  lack  of  specific 
information  on  its  habitat  requirements,  a  study 
was  initiated  to  quantify  physical  habitat  use  by 
loach  minnow  in  Aravaipa  Creek,  Arizona.  Com- 
parative habitat  data  were  also  collected  in  several 
larger  streams  on  the  northern  fringes  of  the  Chi- 
huahuan  Desert  in  the  upper  Gila  River  Basin, 
New  Mexico.  The  loach  minnow  is  an  obligate 
riffle-dwelling  fish  that  inhabits  shallow  (<20  cm) 
water  with  currents  30  to  40  cm/s  over  gravel  to 
cobble  (16  to  256  mm)  substrate.  Habitat  (velocity, 
depth,  substrate)  used  varied  with  stream  size  and 
habitat  availability  and  appeared  to  be  related  to 
both  fish  size  and  the  individual  fish's  response  to 
current.  Adults  (>38  m  total  length)  occupied 
habitat  different  from  larvae  (<28  mm  total 
length)  but  not  different  from  juveniles  (29  to  37 
mm  total  length).  Data  suggests  that,  although  the 
loach  minnow  is  widely  adapted  to  physical  habi- 
tat. This  highly-specialized  fish  has  become  mark- 
edly reduced  in  range  because  of  habitat  loss  by 
dams,  water  diversion,  and  introduction  of  non- 
navtive  fishes.  (Miller-PTT) 
W89-11810 

WATER-QUALITY  ASSESSMENT  USING 
AQUATIC  MACROINVERTEBRATES  FROM 
STREAMS  OF  THE  LONG  PINE  CREEK  WA- 
TERSHED IN  BROWN  COUNTY,  NEBRASKA, 

Nebraska  State  Dept.  of  Environmental  Control, 
Lincoln.  Water  Quality  Div. 
T.  R.  Maret.  . 

Transactions  of  the  Nebraska  Academy  ot  Sci- 
ences and  Affiliated  Societies  TNASDJ,  Vol.  16,  p 
69-84,  1988.  6  fig,  6  tab,  32  ref. 

Descriptors:  *Stream  biota,  *Bioindicators,  *Water 
pollution  effects,  'Environmental  impact,  *Land 
use,  'Nebraska,  *Water  quality,  'Macroinverte- 
brates,  Species  composition,  Population  density, 
Species  diversity,  Impaired  water  quality. 

The  macroinvertebrate  communities  of  Long  Pine 
and  Bone  creeks,  Nebraska  were  assessed  between 
July  1979  and  October,  1982,  as  part  of  a  water- 
quality  monitoring  program  of  the  Long  Pine  wa- 
tershed. At  least  125  and  90  taxa  were  collected 
from  Long  Pine  and  Bone  creeks,  respectively. 
Data  were  summarized  for  the  six  collection  sites 
by  density,  taxonomic  composition,   and  species 
diversity.  A  biotic  index,  modified  for  Nebraska 
waters,  was  used  to  describe  the  biological  integri- 
ty of  streams  sampled.  The  findings  are  discussed 
in  relation  to  observed  water-quality  degradation 
and  land-use  practices.  The  biological  community 
shows  a  slight  degradation  in  water  quality  at  the 
downstream  stations  on  both  Long  Pine  and  Bone 
creeks.  Both  Bone  Creek  stations  showed  large 
fluctuations  in  diversity  and  species  composition 
and,   at  times,   exhibited   stressed  aquatic  faunas. 
Surber  samples  showed  no  values  in  the  EXCEL- 
LENT range  for  Long  Pine  stations,  as  expected. 
Refinement    of   tolerance    values    resulting    from 
better  taxonomic  resolution  is  needed  to  develop  a 
more  sensitive  tool  to  identify  high  quality  as  well 
as    impaired    waters.    Until    this    refinement    is 
achieved,  collections  containing  large  numbers  of 
facultative  organisms  must  be  assessed  with  cau- 
tion. Community  indices  used  showed  variability 
due  to  seasonal  changes  and  habitat  preferences. 
This  indicates  the  importance  of  using  other  assess- 
ment methods  in  conjunction  with  these  indices  to 
effectively     evaluate     water     quality.     Analysis 
showed  a  slight  trend  of  impaired  water  quality 
from  headwaters  to  downstream  monitoring  sta- 
tions. The  results  represent  the  first  documented 
collections     of    macroinvertebrates     from     these 
waters,  and  serve  as  baseline  information  to  docu- 
ment trends  in  water  quality.  (Miller-PTT) 
W89-11821 


For  primary  bibliographic  entry  see  Field  5E. 
W89- 11885 

DOLORES  ARCHAEOLOGICAL  PROGRAM: 
ACERAMIC  AND  LATE  OCCUPATIONS  AT 
DOLORES. 

Dolores  Archaeological  Program,  CO. 

G.  T.  Gross,  and  A.  E.  Kane. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA   22161.   October    1988. 

418p,  213  fig,  61  tab,  405  ref,  23  append.  Bureau  of 

Reclamation  Contract  8-07-40-S0562. 

Descriptors:  'Archaeology,  *Water  resources  de- 
velopment, History,  Social  aspects,  Dolores  Ar- 
cheological  Program,  Colorado. 

The  area  to  be  impacted  by  the  Dolores  Project,  a 
large  water  storage  and  distribution  system  in 
southwestern  Colorado,  was  intensively  occupied 
during  the  Basketmaker  III  and  Pueblo  I  periods 
(approximately  A.D.  600  to  900).  Although  the 
efforts  of  the  Dolores  Archaeological  Program  to 
mitigate  the  loss  of  archaeological  resources  in  the 
area  have  focused  on  sites  associated  with  the  main 
occupations,  sites  belonging  to  periods  other  than 
those  of  the  densest  occupation  have  been  investi- 
gated as  well.  Sites  not  fitting  the  pattern  of  the 
main  occupations  in  the  project  area  are  character- 
ized by  a  lack  of  ceramics,  by  evidence  of  having 
been  occupied  after  the  main  occupation  at  Dolo- 
res, or  by  both  of  these  attributes.  Where  ceramics 
are  present  on  such  sites  they  are  of  types  known 
to  postdate  the  Pueblo  I  period,  or  they  represent 
an  additional  occupation  of  the  site.  Aspects  of  the 
Dolores  Archaeological  Program  systematics  area 
introduced.  The  spatial  series,  the  site  classification 
series,  and  the  chronological  series  are  briefly  dis- 
cussed. The  prehistory  of  the  Dolores  Project  area 
is  summarized  so  the  periods  represented  by  the 
aceramic  and  late  sites  discussed  can  be  understood 
in  proper  context.  (Author's  abstract) 
W89- 12091 


ENVIRONMENTAL  ASSESSMENT  OF  SUB- 
SURFACE DISPOSAL  OF  MUNICIPAL 
WASTEWATER  TREATMENT  SLUDGE:  IN- 
TERIM REPORT. 


MONITORING  BIRD  POPULATION  DENSI- 
TIES ALONG  THE  COLORADO  RTVER  IN 
GRAND  CANYON:  1987  BREEDING  SEASON. 

Glen  Canyon  Environmental  Studies,  Flagstaff, 
AZ. 

B.  T.  Brown. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-103311. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  GCES/25-87,  September  15,  1988.  26p, 
1  fig,  3  tab,  18  ref,  8  append.  Bureau  of  Reclama- 
tion Contract  IA-4-AA-40-01930. 

Descriptors:  *Population  density,  *Birds,  *Water 
resources  development,  *Environmental  effects, 
•Colorado  River,  *Ecology,  Environment,  Popu- 
lation dynamics,  Dam  effects. 

The  purpose  of  this  study  was  to  document  the 
density  of  breeding  birds  in  the  Colorado  River 
corridor  in  1987  and  to  compare  present  avian 
abundance  to  available  historical  information.  Two 
complementary  types  of  breeding  bird  density 
were  calculated:  the  site  census  (avian  density  per 
unit  area  for  all  species  at  ten  paired  study  sites) 
and  downriver  census  (indirect  count  of  five  indi- 
cator species  throughout  the  river  corridor). 
Breeding  bird  density  at  established  study  sites 
showed  a  significant  trend  of  decline  from  1984  to 
1987.  In  contrast,  population  sizes  of  three  indica- 
tor species  (Willow  Flycatcher,  Yellow  Warbler, 
and  Yellow-breasted  Chat)  showed  significant 
trends  of  increase  from  1976  to  1987.  Common 
Yellowthroats  exhibited  decline  in  population  size 
in  1987  and  have  become  one  of  the  rarest  breed- 
ing birds  of  the  river  corridor.  National  research  is 
needed  to  establish  the  indirect,  long-term  links 
between  Glen  Canyon  Dam  operations  and  density 
and  ecology  of  breeding  birds.  Monitoring  bird 
populations  gives  useful  short-term,  direct  response 
of  species  to  dam  operations  and  serve  as  a  general 
barometer  of  ecological  health  of  breeding  birds. 
(Author's  abstract) 
W89- 12097 


REPORT  ON  THE  SPRING  1988  REVIEW  OF 
BURIAL     SITES     IN     LAKE     ROOSEVELT, 


FERRY,  LINCOLN,  AND  STEVENS  COUN- 
TIES, WASHINGTON, 

Eastern  Washington  Univ.,  Cheney.  Archaeologi- 
cal and  Historical  Services. 
R.  A.  Masten,  and  S.  A.  C.  Keller. 
Short  Report  Number  SR-158,  1988.  34p,  5  fig,  17 
ref,  2  append. 

Descriptors:  'Reservoirs,  'Archaeology,  ♦Wash- 
ington, *Water  resources  development,  Lake  Roo- 
sevelt, Drawdown,  History,  Social  aspects. 

The  drawdown  of  Lake  Roosevelt,  Washington 
during  the  spring  of  1988  enabled  a  professional 
review  of  32  of  43  burial  sites  and/or  sites  with 
burial  components  located  along  the  reservoir.  The 
purpose  of  this  review  was  to  identify  those  sites 
impacted  by  the  reservoir,  and  to  undertake  emer- 
gency recovery  of  exposed  skeletal  materials  or 
disturbed  burials  as  appropriate  prior  to  further 
loss  of  these  features.  Even  with  the  approximately 
50  ft  (15  m)  drop  in  the  normal  level  of  the  pool 
and  exposure  of  the  shoreline,  nine  of  these  sites 
were  found  to  remain  inundated  and  could  not  be 
inspected    during    this    project.    A    tenth    site, 
45ST203,  located  near  the  Old  Kettle  Falls  town- 
site,  also  was  not  inspected.  Site  45ST203  has  been 
documented  as  destroyed  and  inundated  and  no 
further  work  is  recommended  for  this  area.  The 
remaining  site  not  encompassed  by  this  project  was 
45ST74  and  it  was  inaccessible  due  to  logistical 
problems.  Its  condition  is  unknown  and  this  area 
should  be  reviewed  at  the  next  possible  opportuni- 
ty. At  a  minimum,  periodic  inspections  have  been 
recommended  for  the  remaining  sites.  Two  sites, 
45ST21  and  45FE1,  yielded  disturbed  skeletal  re- 
mains and  are  considered  to  be  particularly  sensi- 
tive to  the  effects  of  erosion  and  other  reservoir- 
induced  impacts.  In  additions,  all  sites  containing 
oval-shaped  piles  of  cobble  mounds  are  assessed  as 
sensitive  and  until  such  information  is  ascertained 
as  to  whether  these  piles  are  burials  or  served  some 
other  function,  they  should  be  monitored  (see  dis- 
cussion for  site  45ST44).  Previous  data  recovery 
excavations  along  Lake  Roosevelt  have  indicated 
that   these   features   are   often   'burial   cairns'   or 
'burial  mounds'.  While  these  features  appear  rela- 
tively stable  under  current  reservoir  operations, 
they  are  considered  to  be  susceptible  to  vandalism 
and  relic  collections  when  exposed.  Locales  exhib- 
iting   probable    burial    features    include    45ST65, 
45ST44,  45FE16,  45FE29,  45FE34,  and  45ST16. 
These  sites,  in  addition  to  45ST21  and  45FE1,  are 
recommended  for  review  on  a  regular  basis.  (Au- 
thor's abstract) 
W89-12133 

HOHOKAM  SETTLEMENT  ALONG  THE 
SLOPES  OF  THE  PICACHO  MOUNTAINS 
VOLUME  6:  SYNTHESIS  AND  CONCLU- 
SIONS. 

Museum    of   Northern    Arizona,    Inc.,    Flagstaff. 

Dept.  of  Anthropology. 

R.  Ciolek-Torrello,  and  D.  R.  Wilcox. 

Museum  of  Northern  Arizona  Research  Paper  35, 

1988.  379p,  47  fig,  54  tab,  91  ref,  append. 

Descriptors:  *Water  resources,  'Aqueducts,  'Ar- 
chaeology, Hohokam  Indians,  Picacho  Mountains, 
Arizona,  History,  Social  aspects,  Agriculture,  Irri- 
gation, Water  resources  development. 

This  is  the  sixth  and  final  volume  in  the  series 
presenting  the  results  of  archaeological  investiga- 
tions of  Hohokam  sites  along  Reaches  1  and  2  of 
the  Tucson  Aqueduct,  Phase  A,  Project.  The 
project  involved  the  investigation  of  two  prehistor- 
ic platform  mound  communities  in  the  Picacho 
Mountains  area,  which  prior  to  these  investigations 
were  virtually  unknown.  The  project  focused  on 
the  Brady  Wash  community  with  lesser  efforts  in 
the  Picacho  community.  The  research  efforts  rep- 
resented by  the  project  documented  the  existence 
of  an  atypical  Hohokam  culture  exploiting  an  arid 
and  marginal  environment  where  traditional  Hoho- 
kam irrigation  practices  were  not  possible  and  a 
greater  dependence  on  the  gathering  of  wild  plants 
was  necessary  for  existence.  Despite  the  markedly 
different  subsistence  strategies  of  the  Hohokam 
populations  of  the  Picacho  Mountains  area,  they 
were  clearly  well  integrated  in  the  Classic  period 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6G— Ecologic  Impact  Of  Water  Development 


Hohokam  regional  system  and  were  able  to  survive 
in  this  inhospitable  environment  longer  than  in 
other  areas  more  amenable  to  large-scale  sedentary 
settlement.  In  fact,  settlement  of  the  Picacho 
Mountains  area  may  have  persisted  for  some  time 
after  the  collapse  of  the  regional  system.  The 
volume  recounts  the  research  and  management 
histories  of  the  project,  and  summarizes  and  syn- 
thesizes specific  research  topics  documented  sepa- 
rately in  previous  volumes.  The  result  of  all  the 
archaeological  research  effort  are  placed  in  per- 
spective in  the  concluding  chapters  and  the  major 
research  questions  originally  presented  in  the  re- 
search design  (Volume  I)  are  addressed  along  with 
those  that  emerged  in  the  course  of  the  project 
(See  also  W87-07704,  W89-01781,  W89-01782 
W88-05743,  W88-06585,  and  W89-01803)  (Author's 
abstract) 
W89-12139 


DOLORES  ARCHAEOLOGICAL  PROGRAM: 
ANASAZI  COMMUNITIES  AT  DOLORES- 
GRASS  MESA  VILLAGE. 

Dolores  Archaeological  Program,  CO. 
W.  D.  Lipe,  J.  N.  Morris,  and  T.  A.  Kohler. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-131429, 
Price  codes:  E99  in  paper  copy,  E08  in  microfiche! 
June  1988.  1316p,  477  fig,  428  tab,  418  ref,  2 
append.  Bureau  of  Reclamation  Contract  8-07-40- 
S0562. 

Descriptors:  *Water  resources  development,  *Dam 
construction,  'Archaeology,  Dolores  Archeologi- 
cal  Program,  Colorado,  Anasazi  Indians,  Grass 
Mesa  Village,  History,  Social  aspects,  Irrigation, 
Dating,  Human  population,  On-site  investigations. 

Grass  Mesa  Village  (5MT23)  is  located  in  the 
Dolores  River  canyon  at  the  junction  of  Beaver 
Creek  and   the   Dolores   River,   less  than    1    km 
upstream  from  McPhee  Dam,  which  will  provide 
water  for  an  expanded  irrigation  system  in  the 
Montezuma  Valley  and  adjacent  parts  of  south- 
western Colorado.  Fieldwork  consisted  of  an  in- 
tensive surface  collection,  a  magnetometer  survey, 
a  probability  sample  of  test  pits,  extensive  explora- 
tory trenching,  and  intensive  block  excavations 
Work  was  done  in  the  1979,  1980,  1982,  and  1983 
field    seasons    by    Washington    State    University, 
under  a  subcontract  from  the  University  of  Colora- 
do, as  part  of  the  Dolores  Archaeological  Pro- 
gram. Fieldwork  results  are  reported  for  the  8 
areas  into  which  the  site  was  subdivided  for  admin- 
istrative and  sampling  purposes.  The  volume  in- 
cludes chapters  on  surface  investigations,  the  prob- 
ability sample,  geoarchaeology,  artifact  analysis, 
fauna]  and  floral  remains,  an  economic  intensifica- 
tion model,  and  a  review  of  the  chronology  and 
distribution  of  structures  and  synthesis  of  the  evi- 
dence of  population  and  economy.  Although  Grass 
Mesa  may  have  been  occupied  as  early  as  A.D. 
720,  the  principal  early  occupation  was  between 
about  A.D.   750  and   825,  and  spanned  the  late 
Sagehill  and  early  Dos  Casas  Subphases  of  the 
Sagehen  Phase.  After  a  period  of  low  population 
or     abandonment,     several     Periman     Subphase 
roomblock  units  were  built  in  the  A.D.  850's  or 
860's.  Some  Periman  structures  continued  to  be 
occupied   for  a  time  after  A.D.   880,  and  were 
contemporaneous  with  a  new  type  of  settlement 
used  to  define  a  new  subdivision-the  Grass  Mesa 
Subphase.  This  subphase  is  represented  by  numer- 
ous, very  small  pitstructures,  some  of  which  were 
associated    with   surface    roomsuites.    The   Grass 
Mesa  Subphase  occupation  appears  to  have  been 
brief,  and  the  site  was  probably  abandoned  by 
A.D.    895   or   900,   and   certainly   by   A.D.   910 
(Lantz-PTT) 
W89-12140 


DREDGING:  BIOLOGICAL  EFFECTS,  JANU- 
ARY 1979-FEBRUARY  1988:  CITATIONS 
FROM  THE  NTIS  BIBLIOGRAPHIC  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-859186 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche! 
March  1988.  106p.  Supersedes  PB86-865839 


Descriptors:  'Dredging,  •Spoil  banks,  •Bibliogra- 
phies, *Water  pollution  effects,  Ocean  dumping 
Bioaccumulation,  Waste  disposal. 

This  bibliography  contains  citations  concerning 
habitat  degradation  and  development  due  to  dredg- 
ing operations  and  disposal.  Topics  include  envi- 
ronmental impact  studies,  long-term  effects,  aquat- 
ic ecosystem  response  studies,  and  bioaccumulation 
of  materials  contained  in  dredge  spoils.  Ocean  dis- 
posal operations,  and  studies  performed  in  specific 
areas  are  also  discussed.  This  updated  bibliography 
contains  286  citations  of  which  60  are  new  entries 
to  the  previous  edition.  (Author's  abstract) 
W89-12160  ' 


7.  RESOURCES  DATA 
7A.  Network  Design 


MONITORING  STRATEGIES  TO  DETERMINE 
COMPLIANCE  WITH  WATER  QUALITY  OB- 
JECTIVES. 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Water  Quality  Branch. 
D.  Valiela,  and  P.  H.  Whitfield. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25  No 
1,  p  63-69,  February  1989.  6  fig,  12  ref. 

Descriptors:  •Monitoring,  *Sampling  strategies, 
•Water  quality  monitoring,  'Water  sampling, 
•Compliance,  Data  acquisition. 

Two  sampling  strategies  designed  to  test  for  com- 
pliance with  water  quality  objectives  are  examined. 
For  objectives  based  on  long-term  mean  require- 
ments, fixed  frequency  sampling  at  frequent  inter- 
vals is  most  advantageous  regardless  of  the  under- 
lying distribution  of  the  data.  For  objectives  that 
are  based  on  maximum  allowable  concentrations, 
effective  sampling  strategies  increase  the  likelihood 
of  detecting  noncompliance.  If  data  are  highly 
autocorrelated  or  sharply  seasonal  in  distribution, 
an  exceedance-driven  sampling  strategy  is  more 
effective  and  efficient  for  detecting  violations  than 
fixed  frequency  sampling.  However,  data  generat- 
ed by  exceedance-driven  sampling  provide  biased 
estimates  of  mean  and  standard  deviation.  (Au- 
thor's abstract) 
W89-11161 


OPTIMUM    EXPERIMENTAL    DESIGN    FOR 
PARAMETER  IDENTIFICATION  IN 

GROUNDWATER  HYDROLOGY. 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-11269 


TERRAIN-BASED    WATERSHED    INFORMA- 
TION SYSTEM, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field   10D 
W89- 11286 


IMPORTANCE  OF  AGRICULTURAL  WEATH- 
ER INFORMATION:  A  MICHIGAN  SURVEY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  En- 
tomology. 
J.  D.  Carlson. 

Bulletin  of  the  American  Meterological  Society 
BAMIAT,  Vol.  70,  No.  4,  p  366-380,  April  1989.  7 
fig,  3  tab,  14  ref,  append.  Agricultural  Weather 
Service  Contract  NA85-WCC-061 14. 

Descriptors:  *Weather,  *Michigan,  •Agriculture, 
Surveys,  Forecasting,  Air  temperature,  Precipita- 
tion, Humidity,  Evaporation,  Public  relations. 

A  survey  was  conducted  across  Michigan  in  early 
1986  in  an  attempt  to  better  understand  the  needs 
of  the  agricultural  community  for  weather  infor- 
mation. The  sample  analyzed  represented  318  re- 
spondents in  agricultural  professions.  A  smaller 
sample  (227  respondents)  representing  four  major 
groups  of  growers  was  also  studied:  field  crops, 
fruit,  vegetables,  and  livestock.  The  survey  indi- 
cates the  importance  of  accurate  and  timely  agri- 


cultural weather  information.  A  vast  majority 
(88%)  use  such  information  on  a  daily  basis,  and 
most  (71%)  indicate  potential  annual  savings  in 
excess  of  $1000  through  using  such  information.  A 
variety  of  weather  and  weather-related  variables 
were  seen  as  important.  Although  some  of  the 
important  variables,  such  as  precipitation  and  air 
temperature,  are  included  in  public  forecasts,  many 
of  them,  such  as  degree  days,  humidity,  and  evapo- 
ration, are  not.  The  existence  of  agricultural  fore- 
casts and  advisories  thus  remains  essential.  Com- 
mercial radio  and  television  are  the  two  top  cur- 
rent and  preferred  means  of  receiving  agricultural 
weather  information,  but  there  is  increasing  desire 
to  utilize  such  specialized  modes  as  NOAA  Weath- 
er Radio,  telephone  recordings,  and  computerized 
information-delivery  systems.  The  overall  message 
is  that  agricultural  weather  information  is  crucial 
and  that  every  effort  should  be  made  to  generate 
what  is  needed  and  then  to  disseminate  it  in  a 
timely  and  preferred  manner.  (Author's  abstract) 


LOW-FLOW  FREQUENCY  ANALYSIS  USING 
PROBABILITY-PLOT  CORRELATION  COEF- 
FICIENTS. 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E 
W89- 11600 


PARAMETER  ESTIMATION  FOR  THE  GEN- 
ERAL EXTREME  VALUE  DISTRIBUTION. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  7C. 
W89- 11742 


EVALUATION  OF  METHODS  FOR  THE  ESTI- 
MATION OF  TRIBUTARY  MASS  LOADS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 11777 


SURFACE  WATER  TRACER  INVESTIGATION 
OF  LEACHATE  DISCHARGE  FROM  A  NEW 
YORK  CITY  LANDFILL. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, New  York. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 11922 


ABANDONMENT  OF  GROUNDWATER  MONI- 
TORING WELLS  AT  THE  SAVANNAH  RIVER 
PLANT,  ADXEN,  SOUTH  CAROLINA. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5G 
W89- 11929 


RAPID  RISE  OF  SHALLOW  GROUNDWATER 
TABLES  ON  INFILTRATION-PRELIMINARY 
RESULTS  AND  IMPLICATIONS  ON  AQUIFER 
CONTAMINATION. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
For  primary  bibliographic  entry  see  Field  2F. 
W89- 11935 


HYDROGEOLOGIC  MISINTERPRETATIONS 
AND  AQUIFER  CONTAMINATION  CAUSED 
BY  LEAKING  MONITORING  WELLS. 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 
M.  Trojan. 

IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  1-5,  5  fig,  9  ref. 

Descriptors:  'Monitoring,  »Data  interpretation, 
•Data  acquisition,  •  Water  pollution  sources, 
•Groundwater  pollution,  *Geohydrology, 
•Aquifers,  'Path  of  pollutants,  Water  pollution 
prevention,  Wells,  Groundwater  recharge,  Precipi- 
tation, Tracers,  Drilling. 
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Well  leakage  often  can  be  attributed  to  disturbance 
of  brittle  clay-rich  geologic  materials  during  well 
drilling.  As  the  drill  bit,  cable  tool  chisel  or  auger 
penetrate  the  soil,  a  network  of  interconnected 
fractures  can  develop  around  the  borehole,  creat- 
ing a  transmissive  passage  through  an  aquitard 
between  two  aquifers  or  between  the  surface  and 
an  aquifer.  Consequently,  groundwater  and  con- 
taminants can  migrate  around  the  well  seals  with 
relative  ease.  Four  documented  field  cases  at  Re- 
source Conservation  and  Recovery  Act  sites  are 
presented  that  identify  geohydrologic  misinterpre- 
tations and  groundwater  contamination  resulting 
from  leaking  monitoring  wells.  Due  to  the  inability 
to  examine  specimens  of  the  fractured  materials,  it 
is  virtually  impossible  to  verify  disturbance  in  the 
vicinity  of  the  borehole;  however,  it  is  possible  to 
document  well  leakage  by  conducting  simple 
tracer  studies,  pump  tests,  recharge  tests,  precipita- 
tion/well response  tests  and/or  chemical  time- 
series  sampling.  To  minimize  the  potential  for  leak- 
age around  wells  or  through  a  grouted  exploratory 
borehole,  it  is  essential  to  select  the  appropriate 
drilling  method  and  annular  sealants  and  to  proper- 
ly place  the  seals.  (See  also  W89-120O2)  (Author's 
abstract) 
W89- 12003 


In  response  to  the  concerns  raised  by  Congress  and 
the  public,  EPA  is  evaluating  means  of  improving 
characterization  of  hazardous  waste  sites  through 
enhancing  on-site  analytical  capabilities  for  the  in- 
vestigation of  hazardous  waste  sites.  The  Field 
Analytical  Screening  Project  (FASP)  has  been  es- 
tablished in  an  effort  to  address  these  concerns. 
FASP  will  be  used  to  generate  quick  turnaround 
screening  data  where  rigorously  qualified  data  are 
not  required.  It  is  designed  to  provide  screening 
data  for  specific  compounds  known  to  be  on  the 
site  from  previous  data.  FASP  will  be  used  mainly 
during  Listing  Site  Investigations  (LSIs)  to  help 
determine  the  extent  of  contamination  and  to 
choose  samples  to  document  a  contaminant  release 
for  the  Hazard  Ranking  System  (HRS).  The  na- 
tionally coordinated  FASP  program  includes  the 
following:  analytical  methods;  safety  procedures; 
personnel  training;  analytical  instrumentation;  and 
data  quality  objectives.  A  Base  Support  Facility 
(BSF)  is  located  in  each  region  to  serve  as  a 
staging  area  for  all  field  activities.  A  support  vehi- 
cle is  equipped  to  perform  screening  for  target 
compounds  on-site.  Instrumentation  will  be  stored 
at  the  base  support  facility  and  transferred  to  the 
support  vehicle  as  need  for  specific  sites.  (See  also 
W89- 12002)  (Lantz-PTT) 
W89-12058 


STRATEGIES  FOR  EXTERNAL  LEAD  DETEC- 
TION OF  UNDERGROUND  STORAGE  TANKS. 

Environmental  Monitoring  and  Support  Lab.,  Las 
Vegas,  NV. 

P.  Durgin,  J.  Worlund,  and  J.  D'Lugosz. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  343-346,  2  fig,  1  tab,  2  ref. 

Descriptors:  *Network  design,  *Monitoring, 
•Groundwater  pollution,  *Underground  storage, 
•Waste  disposal,  *Water  pollution  prevention,  Risk 
assessment,  Standards,  Sensitivity  analysis,  Leak- 
age. 

State  and  federal  regulations  promote  external 
monitoring  primarily  of  vapor  and  floating  product 
on  the  groundwater  table  around  underground 
storage  tanks  (USTs).  A  site  and  risk  assessment 
should  be  made  at  each  location  to  help  design  a 
monitoring  system  plan.  The  site  assessment  should 
take  risk  factors  into  account  both  on-site  and  off- 
site.  Risk  is  semi-quantitative  measure  of  two 
things:  the  chance,  and  the  consequence  of  a  leak. 
A  simple  risk  assessment  would  consider  the  likeli- 
hood of  a  leak  and  the  cleanup  cost.  Data  collec- 
tion and  analysis  are  the  most  important  steps  and 
should  vary  according  to  the  assessed  risk  at  a  site. 
Some  general  guidelines  are  that  monitoring  tech- 
niques with  greater  sensitivity  should  be  used  at 
higher  risk  sites,  remembering  that  increased  sensi- 
tivity can  result  in  more  false  positives.  Additional, 
independent  tests  can  decrease  false  negatives  and 
reduce  potential  liabilities  at  higher  risk  sites.  A 
series  of  steps  should  be  taken  to  confirm  a  leak 
once  an  alarm  goes  off.  (See  also  W89-12002) 
(Lantz-PTT) 
W89-12047 


GROUNDWATER  QUALITY  MONITORING  IN 
A  RISK  ASSESSMENT  FRAMEWORK. 

Environmental  Monitoring  and  Support  Lab.,  Las 
Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 12057 


U.S.  EPA  FIELD  ANALYTICAL  SCREENING 
PROJECT, 

Ecology  and  Environment,  Inc.,  Arlington,  VA. 
G.  H.  Chapman,  and  S.  Fredericks. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  415-417. 

Descriptors:  *Hazardous  wastes,  'Disposal  sites, 
•Network  design,  *Pollutant  identification,  'Data 
acquisition,  'Project  planning,  Path  of  pollutants, 
Surveys,  Evaluation,  Field  Analytical  Screening 
Project. 


CONCEPTUAL  DESIGN  FOR  THE  NATIONAL 
WATER  INFORMATION  SYSTEM. 

M.  D.  Edwards,  A.  L.  Putnam,  and  N.  E. 
Hutchison. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  U.S. 
Geological  Survey  Bulletin  1792,  1987.  22p,  7  fig,  1 
tab,  3  ref. 

Descriptors:  *Water  resources  data,  *Hydrologic 
data,  'Information  systems,  'Information  ex- 
change, 'Data  storage  and  retrieval,  Computer 
programs,  Water  resources  development,  Water 
use. 

The  Water  Resources  Division  (WRD)  of  the  U.S. 
Geological  Survey  began  to  design  and  develop  a 
National  Water  Information  System  (NWIS)  in 
1983.  The  NWIS  will  replace  and  integrate  the 
existing  data  systems  of  the  National  Water-Data 
Storage  and  Retrieval  System,  National  Water- 
Data  Exchange,  National  Water-Use  Information 
Program,  and  Water  Resources  Scientific  Informa- 
tion Center.  The  NWIS  is  planned  as  an  interac- 
tive, distributed  data  system.  The  software  has 
been  designed  as  a  modular  structure  that  inte- 
grates existing  functions  and  allows  multiple  use  of 
the  various  facilities.  The  data  base  incorporates  a 
relational  data  model  that  allows  integrated  storage 
of  the  existing  water  data,  water-use  data,  and 
water  data-indexing  information  within  a  common 
relational  database  management  system.  The 
NWIS  will  be  operated  on  microcomputers  locat- 
ed in  each  of  the  WRD's  district  offices  and  in 
many  of  its  State,  subdistrict,  and  field  offices; 
these  microcomputers  will  be  linked  together 
through  a  national  telecommunication  network 
maintained  by  the  U.S.  Geological  Survey.  The 
NWIS  is  scheduled  to  go  online  in  1990.  (Author's 
abstract) 
W89-12126 


Data  Acquisition — Group  7B 

The  improvements  of  computer-assisted  identifica- 
tion were  used  to  develop  a  new  microplate  system 
for  characterization  and  identification  of  various 
gram-negative    and    gram-positive    heterotrophic 
bacteria  from  the  environment.  In  standard  micro- 
titration  plates,  about  90  biochemical  tests,  some 
conventional,    carbon    substrate   assimilation    and 
enzyme  tests  using  chromogenic  substrates  can  be 
performed.   Reading  of  the  test   results  is  done 
automatically  by  a  photometer  coupled  to  a  com- 
puter. The  applications  of  this  identification  system 
are  shown  by  two  wastewater  samples  from  the 
treatment  plant  at  Berlin-Ruhleben,  West  Germa- 
ny. A  total  of  48  organisms  were  isolated  and 
identified,  including  an  array  of  gram-negative  fac- 
ultative anaerobic  bacteria,  gram-negative  aerobic 
bacteria,  gram-positive  endosporeforming  bacteria, 
and  irregular  nonsporing  gram-positive  bacteria. 
This  coupling  of  photometer  with  computer  allows 
(1)  identification  of  aerobic,  heterotrophic  environ- 
mental organisms,  (2)  study  of  the  physiological 
activities  of  the  test  organisms  (degradation  of 
different  organic  carbon  sources,   production  of 
extracellular  enzymes),  (3)  description  of  the  popu- 
lations and  their  diversity,  (4)  measurement  of  ac- 
tivities of  crude  samples  and  mixed  bacterial  cul- 
tures, (5)  judgment  of  microhabitats  (leading  to 
environmental  pollutants/toxic  substances  through 
decrease  in  bacterial  numbers  or  specific  microbial 
activities),    and    (6)    control    of   the    populations 
during  microbial  processes  and  changes  in  microbi- 
al activities.  (Friedmann-PTT) 
W89-11100 
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BIOCHEMICAL  METHODS  FOR  AUTOMAT- 
ED BACTERIAL  IDENTIFICATION  AND 
TESTING  METABOLIC  ACTIVITIES  IN 
WATER  AND  WASTEWATER. 

Technische  Univ.  Berlin  (Germany,  F.R.).  Dept. 

of  Hygiene. 

W.  Dott,  and  P.  Kampfer. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  11/12,  p  221-227,  1988.  3  fig,  3  tab,  11  ref. 

Descriptors:  'Biochemical  tests,  'Automation, 
'Bacterial  analysis,  'Metabolism,  Pollutant  identifi- 
cation, Biochemistry,  Anaerobic  bacteria,  Aerobic 
bacteria,  Microenvironment,  Aquatic  environment, 
Wastewater,  Photometry,  Computers,  Heterotro- 
phic bacteria,  Bacterial  physiology,  Population  di- 
versity. 


PHENOTYPE  VARIATION  WITHIN  KLEB- 
SIELLA PNEUMONIAE:  A  TOOL  TO  TRACE 
SOURCES  OF  CONTAMINATION  IN  SUR- 
FACE WATER. 

National       Bacteriological       Lab.,       Stockholm 

(Sweden). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-11129 

PRECIPITATION  CATCH  MEASURED  BY 
THE  WYOMING  SHIELD  AND  THE  DUAL- 
GAGE  SYSTEM. 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
C.  L.  Hanson. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
1,  p  159-164,  February  1989.  1  fig,  2  tab,  24  ref. 

Descriptors:  'Measuring  instruments,  'Rain  gages, 
'Precipitation,  Snowfall,  Wyoming  shield,  Air 
temperature,  Reynolds  Creekr  Experimental  Wa- 
tershed, Idaho. 

The  Wyoming  shield  and  dual-gage  measuring  sys- 
tems were  developed  to  measure  all  precipitation, 
but  more  specifically  snowfall  under  windy  condi- 
tions. Results  of  a  study  at  5  sites  on  the  Reynolds 
Creek  Experimental  Watershed  in  southwest  Idaho 
indicate  that  gages  with  Wyoming  shields  and  the 
dual-gage  system  measured  the  same  amount  when 
air  temperature  were  higher  than  -2.2  C.  Precipita- 
tion amounts  computed  from  the  dual-gage  system 
were  slightly  more  than  from  gages  with  Wyoming 
shields  for  snowfall,  especially  under  windy  condi- 
tions. Results  also  show  how  well  the  Alter  shield- 
ed and  unshielded  gages  used  in  the  dual-gage 
system  represent  the  computed  catch  if  data  were 
only  available  from  one  or  the  other  of  the  gages. 
(Author's  abstract) 
W89-11172 


SUBMERSIBLE-DEPLOYED  VIDEO  SEDI- 
MENT-PROFILE CAMERA  SYSTEM  FOR 
BENTHIC  STUDIES. 

Wisconsin    Univ. -Milwaukee.    Center    for    Great 

Lakes  Studies. 

L.  F.  Boyer,  and  J.  Hendrick. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

15  No   1,  p  34-45,  1989.  6  fig,  1  tab,  34  ref.  Federal 

Grant  NA8YAA-D-0065,  Project  R/MW-38-PD. 

Descriptors:  'Cameras,  'Instrumentation,  'Lim- 
nology, 'Lake  sediments,  'Bottom  sediments, 
'Lake  Superior,  'Sediment- water  interfaces,  'Sub- 
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marines.  Video  cameras,  Sedimentary  structures 
Great  Lakes. 

A  low-resolution,  charge-couple-display  video 
sediment-profile  camera  system  was  designed  spe- 
cifically for  use  with  manned  submersibles.  It  was 

NHRP  nrVpe?1Tc'  M  a  Prot°type  for  NOAA's 
NUKP-UCAP  Lake  Superior  Dive  Project  in  the 
summer  of  1985,  modified,  and  deployed  on  four 
separate  dives  to  350  m  in  the  Caribou  Island  basin 
area  of  Lake  Superior  in  1986.  This  system  pro- 
vides instantaneous  in  situ  information  on  the  sedi- 
ment-water interface  during  recovery  of  tube  cores 
and  box  cores,  and  enables  deployment  of  in  situ 
manipulative   experiments   in   known   sub-surface 
sediment  conditions.  Specifically,  vertical  and  hori- 
zontal heterogeneity  in  sediment  thickness,  general 
bioturbational    features,    and    major    sedimentary 
structures  were  visible  from  primary  imagery  in 
real  time,  on  scales  from  tens  of  centimeters  to 
approximately    1    centimeter.    Video    acquisition 
storage,  data  transfer,  and  resolution  losses  hamper 
the  quantitative  use  of  the  present  prototype.  Four 
video  images  of  the  substrate  are  compared  with 
35-mm  deck  photos  of  sub-cores,  35-mm  shipboard 
sediment-profile  camera  photos,  and  X-radiographs 
of  box  cores.  This  comparison  confirms  the  posi- 
tion that  a  detailed  view  of  the  sediment-water 
interface  and  local  benthic  environs  requires  infor- 
mation from  many  complementary  technologies 
Future  enhancements  require  higher  video  resolu- 
tion, digital  image  acquisition,  storage  and  transfer 
capability   and  image  analysis  of  the  near-original 
video  product.  (Author's  abstract) 
W89-I1184 


W89- 11264 

HYDRODYNAMIC     DISPERSION     AT     THF 

TATIONSCALE  °F  CONTINUUM  REPRESEN- 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 

«°/nP,ri,m™y  bibliogri»phic  entry  see  Field  5B. 
Woy-1 1270 


WATER  AND  SURFACE  ENERGY  BALANPF 
MODEL    wtth    A    MULTILAYER    CAWP? 

pSoIes™™*  FOR  REMOTE  SE»S™ 

rJS"Jf1itA5S!,Stif  ■a"d  Space  Administration, 
Greenbelt,  MD.  Hydrological  Sciences  Branch 
A  A.  van  de  Griend,  and  J.  H.  van  Boxel. 
Water  Resources  Research  WRERAO,  Vol    25 
No.  5,  p  949-971,  May  1989.  11  fig,  62  ref.  Science 
Applications  Research  contract  NAS5-28200. 

?M^ri?tTJ,Can0.Poy' .,*Enerey-  demote  sensing, 
Model  studies,  *Soil-water-plant  relationship! 
Vegetation  effects,  Temperature  gradient,  Heat 
transfer  Heat  budget,  Physical  properties,  Ther- 
mal radiation,  Energy. 

A  surface  energy  balance  model  with  a  multilayer 
canopy  representation  is  developed  to  simulate  the 
vertical  temperature  distribution  of  the  foliage  ele- 
ments and  the  soil  underneath.  This  model  allows 
simulation  of  the  radiative  temperature  of  the  com- 
plex vegetation-covered  surface  as  a  function  of 
the  angle  of  observation.  The  model  was  imple- 
mented for  a  two-layer  canopy  and  has  been  tested 
by  comparing  simulated  radiative  surface  tempera- 
tures (observed  under  a  look  angle  of  45  degrees) 
latent  heat,  sensible  heat,  momentum,  and  ground 
heat    fluxes    and    soil    temperatures   at   different 
fi!PH   ™Woh  obseurved  dat*.  gathered  in  a  maize 
held^The  fluxes  above  the  canopy  were  measured 
by  eddy  correlation  methods.  The  model  structure 
and  simulation  results  were  compared  with  the 
nfllJT "/ements;  ExcePt  for  the  ground  heat 
fluxes,  all  the  simulated  and  measured  parameters 
matched  reasonably  well.  Further,  the  model  was 
used  to  study  the  sensitivity  of  the  radiative  tem- 
perature of  the  complex  surface  to  variations  in  the 
roughness  length,  the  leaf  area  index,  and  the  drag 

n^H'61",,7^  radiative  surface  temperature 
urned  out  to  be  very  insensitive  to  variations  in 
the  leaf  area  index  and  drag  coefficient,  and  it  was 
found  that  resulting  variations  in  the  radiative  sur- 
face  temperature   fall   well   within   the  detection 

e7°.ru     ,,hf.  remote'y  sensed  surface  temperature 
(Author's  abstract) 
W89- 11263 


updS    AND    RICE    slug    test-an 

Agricultural    Research    Service,    Phoenix,    AZ 

Water  Conservation  Lab. 

H.  Bouwer. 

Ground  Water  GRWAAR,  Vol.  27,  No.  3,  p  304- 

309,  May- June  1989.  6  fig,  3  ref. 

Descriptors:  •Aquifer  testing,  •Pumping  tests, 
Hydraulic  conductivity,  •Boreholes,  •Ground- 
water level,  •Geohydrology,  'Water  level,  Water 
table  wells,  Water  table,  Test  wells,  Aquifers  Ob- 
servation wells. 

The  Bouwer  and  Rice  slug  test  was  developed  to 
measure    aquifer    hydraulic    conductivity    around 
boreholes  (production,  monitoring,  or  test  wells) 
The  wells  can  be  partially  penetrating  and  partially 
screened,  perforated,  or  otherwise  open  The  slue 
test  can  be  based  on  quickly  withdrawing  a  volume 
of  water  from  the  well  and  measuring  the  subse- 
quent rate  of  rise  of  the  water  and  measuring  the 
subsequent  rate  of  fall  of  the  water  level  in  the 
well,  or  by  adding  a  slug  of  water  and  measuring 
the  subsequent  rate  of  fall  of  the  water  level  in  the 
well  While  originally  developed  for  unconfined 
aquifers  the  method  can  also  be  used  for  confined 
or  stratified  aquifers  if  the  top  of  the  screen  or 
perforated   section   is   some   distance   below   the 
upper  confining  layer.  Anomalies  ('double  straight 
line  effect )  sometimes  observed  in  the  measured 
rate  of  rise  of  water  level  in  the  well  are  attributed 
to  drainage  of  a  gravel  pack  or  developed  zone 
wTt^      * eU  f?"°wing  Serine  of  the  water 
level.  The  effect  of  this  drainage  can  be  eliminated 
by  ignoring  the  early  data  points  and  using  the 
second  straight  line  portion  in  the  data  plot  for 
calculation  of  hydraulic  conductivity.  The  method 
is  applicable  to  any  diameter  and  depth  of  the 
borehole,    provided   that   the   dimensions   of  the 
system  are  covered  by  the  ranges  for  which  the 
geometry  factor  R  sub  e  has  been  worked  out  The 
smaller  the  diameter  for  the  hole,  however    the 
more  vulnerable  the  results  will  be  to  aquifer  het- 
erogeneities and  to  inaccuracies  in  estimating  effec- 
tive well  diameters.  Time  needed  for  calculating 
K-,    the    hydraulic    conductivity    of    the    aquifer 
around  a  well,  has  been  reduced  by  a  computer 
program  in  which  values  for  length  of  open  section 
of  well  (L  sub  e)  divided  by  radial  distance  of 
undisturbed  portion  of  aquifer  from  centerline  (r 
sub  w)  are  stored  for  direct  calculation  of  ln(R  sub 
eAsub  w)  and  K  from  field  data.  (Friedmann- 

W89- 11272 


A  comparison  involving  both  field  and  laboratory 
trials  was  performed  to  evaluate  the  utility  of  two 
continuous-flow  centrifuges  and  a  tangential-flow 
filtration  system  for  dewatering  suspended  sedi- 
ments for  subsequent  trace  element  analysis    Al- 
though recovery  efficiencies  for  the  various  de- 
vices differ,  the  analytical  results  from  the  separat- 
ed suspended  sediments  indicate  that  anv  of  the 
tested  units  can  be  used  effectively  and  precisely 
for  dewatenng.  Further,  the  three  device^  appear 
to  concentrate  and  dewater  suspended  sediments  in 
such  a  manner  as  to  be  equivalent  to  that  which 
could  be  obtained  by  in-line  filtration.  Only  the 
tangential-flow  filtration  system  appears  capable  of 
providing  both  a  dewatered  sediment  sample  and  a 
potential  y  usable  effluent,  which  can  be  analyzed 
for  dissolved  trace  elements.  The  continuous-flow 
centrifuges  can  process  whole  water  at  an  influent 
feed  rate  of  41  per  minute;  however,  when  sus- 
pended sediment  concentrations  are  low  (<   30 
mg/L),  when  small  volumes  of  whole  water  are  to 
be  processed  (30  to  40L),  or  when  suspended  sedi- 
iHJw mean  8rain  si2f  Is,  vefy  fine  «  10  microns), 
influent  feed  rates  of  21  per  minute  may  be  more 
efficient.  Tangential-flow  filtration  can  be  used  to 
process  samples  at  the  rate  of  11  per  minute.  (Au- 
thor s  abstract) 
W89-11287 


EXTRACTION  AND  ISOLATION  OF  TRIA- 
ZINE  HERBICIDES  FROM  WATER  AND 
SYSraMBLES  BY  A  DOUBLE  ^  TAND^S 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy) 
Dipt,  di  Chemica. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-1 1300 


R^SAGErBJ^1IN,IY9LUME  ^  DRAINAGE 
BASIN  DYNAMICS:  CAMAS  PRAIRTF 
SOUTH-CENTRAL  IDAHO.  PRAIRIE. 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Geol- 
ogy. F 

For  primary  bibliographic  entry  see  Field  2F. 
W89-1 1275 


f^FArTI0^^JSR0UNDWATER  REPLEN- 
ISHMENT  COEFFICIENTS  FROM  THE 
RECORD  OF  A  BOREHOLE  PENETRATING 
THE  UNSATURATED  ZONE        *-™ltiAllN<> 

&mce8riCU'tUrC'  JCrUSalem  (Israel)  Hydro- 
For  primary  bibliographic  entry  see  Field  2F. 


COMPARISON  OF  INSTRUMENTAL  DEWA- 
TERING METHODS  FOR  THE  SEP^ARATION 
AND     CONCENTRATION     OF     SUSPENDED 

ffi8XL,a.suBsEQuENT  ™**s* 

Geological  Survey,  Doraville,  GA 
A.  J.  Horowitz,  K.  A.  Elrick,  and  R.  C.  Hooper. 
Hydrological  Processes  HYPRE3,  Vol.  3,  No  2  d 
163-184,  April/June   1989.  6  fig,   16  tab,    19  ref 

Descriptors:  'Water  analysis,  •Chemical  analysis 
•Dewatenng,  'Suspended  load,  'Filtration,  'Trace 
elements  Pollutant  identification,  Comparison 
studies,  Drying,  Sediments,  Particulate  matter 


QUANTITATION  OF  INTERFERENPFS 
UNDER  EQUILIBRIUM  CONTJITIONSWrrH 
SM^SS  T°  raEE  CHLORIDE  ANaS! 
SIS  IN  THE  PRESENCE  OF  ORGANIC 
CHLORAMINES.  "koainic 

Public  Health"3   Un'V"   Chapd   Hi"    Sch00'   of 
J.  N.  Jensen,  and  J.  D.  Johnson. 
Analytical  Chemistry  ANCHEM,  Vol.  61,  No  9  d 
991-994,  May  1,  1989.  2  fig,  4  tab,  19    ef  EPRI 
Grant  no.  RP2300-7. 

Descriptors:   'Water  analysis,   'Water  treatment, 
Chlonnation,  'Chlorine,  'Chloramines,  Chemical 
analysis,  Natural  waters,  Equilibrium. 

The  measurement  of  free  chJorine  in  chlorinated 
natural  waters  is  subject  to  interference  by  organic 
chloramines.   Quantitation  of  this  interference  is 
problematic,  since  organic  chloramines  can  hydro- 
lyze  to  free  chlorine.  This  work  describes  a  general 
model  for  the  simultaneous  determination  of  de- 
grees of  interference  and  analyte-interferent  equi- 
librium constants,  with  application  to  the  organic 
chloramine-free  chlorine  system  is  described  Am- 
perometnc  membrane  electrode  responses  ranged 
from   1  (N-chlorocyanurate)  to  52  (N-chIoro-5,5- 
dimethylhydantoin)  times  the  true  equilibrium  of 
the  concentration  of  HOC1.  The  model  allowed  for 
the  evaluation  of  the  hydrolysis  constants  of  N- 
chlorosuccinimide  (pK  =  6.46),  N-chlorocyanur- 
ate (pK   =  4.80),  and  N-chloro-5,5-dimethyldan- 
tion  (pK  =  8.24).  Interference  is  also  significant 
with  these  chloramines.  Although  response  factors 
tor  these  chloramines  relative  to  HOC1  are  small 
the  electrode  responses  are  1  to  52  times  the  true 
HOCI  concentrations.  Since  organic  chloramines 
are  generally  poor  disinfectants,  the  electrode  re- 
sponse is  not  a  good  measure  of  disinfection  ability 
in  these  model  systems.  The  model  has  also  been 
used  to  compare  analytical  methods  for  the  meas- 
urement of  free  chlorine  in  the  presence  of  interfer- 
ing organic  chloramines.  (Author's  abstract) 


o^'HS,  OF  NUCLEIC  ACID  PRECURSORS 
aL^&^J10  MICROBIAL  COMMUNITIES 
AND  PURE  CULTURES  OF  BACTERIA  AND 
ALGAE. 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
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For  primary  bibliographic  entry  see  Field  2H. 
W89-11310 

MONITORING  OF  ACIDIFICATION  BY  THE 
USE  OF  AQUATIC  ORGANISMS. 

Bergen  Univ.  (Norway).  Zoological  Museum. 
G  G  Raddum,  A.  Fjellheim,  and  T.  Hesthagen. 
Internationale  Vereinigung  fur  Theoretische  und 
Aneewandte         Limnologie,         Verhandlungen 
IVTLAP,  Vol.  23,  No.  4,  p  2291-2297,  December 
1988.  3  fig,  1  tab,  15  ref. 

Descriptors:  *Acid  rain  effects,  'Acidification, 
•Norway,  *Lakes,  *Acidic  water,  *Monitormg, 
•Aquatic  animals,  'Model  studies,  'Tolerance, 
Watersheds,  Seasonal  variation,  Snowmelt. 

From  1981  to  1986,  fish  and  invertebrates  have 
been  monitored  in  connection  with  acidification 
problems  in  western  Norway.  Based  on  tolerance 
limits  of  acid  sensitive  invertebrates,  a  model  has 
been  used  to  give  measurable  values  of  the  degree 
of  acidification  in  a  watershed.  Since  1982,  a  de- 
cline of  acid  deposition  has  been  observed  m  west- 
ern Norway.  The  effect  of  the  decline  in  acidity  on 
the  aquatic  community  has  varied  depending  on 
the  degree  of  damage  obtained  during  earlier  acidi- 
fication of  the  area.  Results  from  two  watersheds, 
not  completely  destroyed,  are  presented.  The  drop 
in  acidification  number  in  spring  1984  in  Nausta  is 
suggested  to  be  due  to  poor  water  quality  during 
snow  melt.  However,  this  was  not  strong  enough 
to  damage  fish  recruitment  which  increased  both 
in   1984  and   1985.  The  improvements  in  recent 
years   are   correlated   with   reduced   intensity   of 
acidic  episodes  in  the  watershed.  However,  Nausta 
River  is  still  sensitive,  as  shown  by  the  spring  and 
fall  differences,  and  could  easily  be  brought  back 
to  a  situation  similar  to  the  late  1970's  if  increased 
acid  deposition  occurs  again.  In  Vikedal  River 
reduction  in  acid  deposition  and  improvement  of 
water  quality  have  been  somewhat  different  than 
in  Nausta.  The  high  deposition  in  1982  resulted  in 
damage  to  the  stream  ecosystem  in  spring  1983. 
The  lowest  acidification  value  ever  measured  was 
in  the  fall  of  the  same  year.  In  both  watersheds,  a 
recovery  process  has  been  observed.  The  most 
rapid  colonization  occurs  among  sensitive  inverte- 
brates, followed  by  increasing  densities  of  young 
Atlantic  salmon.  Based  on  invertebrate  surveys,  a 
map  of  western  Norway  showing  different  levels 
of  acidification  in  different  areas  has  been  con- 
structed. (Miller-PTT) 
W89- 11346 


green  algae  and  diatom  community.  In  some  lakes, 
the  plankton  community  is  dominated  by  a  perma- 
nent bloom  of  filamentous  blue-greens  or  a  period- 
ic bloom  of  Microcystis  aeruginosa.  Morphological 
and  hydrological  watertypes,  (canals,  lakes,  peat 
lakes,  deep  sand  pits,  deep  pools)  are  reflected  in 
the  species  composition,  which  is  also  determined 
further  by  the  degree  of  pollution  and  eutrophica- 
tion.  By  changing  the  saprobic  valences  of  the 
dominant  bluegreen  algae  from  oligo/beta-mesosa- 
probity  to  alpha-meso/polysaprobity,  a  rather 
good  correlation  was  achieved  between  most  of 
the  selected  parameters.  Only  number  of  individual 
algae  per  ml  and  Margalef  s  index  showed  a  rather 
large  variation  in  the  different  classes  of  the 
scheme  and  could  therefore  be  used  for  water 
quality  assessment.  A  new  scheme  with  measurable 
water  quality  criteria  was  proposed  based  on  the 
framework  of  Caspers  and  Karbe's  scheme.  From 
this,  a  proposal  is  developed  to  quantify  the  water 
quality  classes  in  Caspers  and  Karbe's  scheme  on 
parameters  measuring  the  bioactivity,  oxygen 
regime  and  phytoplankton  community  structure. 
The  scheme  is  now  incorporated  in  the  practical 
water  quality  assessment  in  North-Holland  and 
South-Holland  for  both  routine  monitoring  and 
special  water  quality  studies.  (Miller-PTT) 
W89- 11390 

MULTIELEMENT  PRECONCENTRATRION 
OF  TRACE  METALS  FROM  NATURAL 
WATERS  BY  SOLVENT  EXTRACTION  WITH 
AN  ALKYLATED  OXINE  DERIVATIVE. 

McMaster  Univ.,   Hamilton   (Ontario).   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  3A. 

W89- 11394 


ANALYTICAL  METHOD  FOR  BUTYLTTN  SPE- 
CIES IN  SHELLFISH, 

Bowdoin  Coll.,  Brunswick,  ME.  Hydrocarbon  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-11386 

BIOLOGICAL  ASSESSMENT  OF  THE  WATER 
QUALITY  IN  SOUTH-HOLLAND  (THE  NETH- 
ERLANDS). 

Hoogheemraadschap  van  Rijnland,  Leiden  (Neth- 
erlands). 
S.  P.  Klapwijk. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  4,  p  481-509,  1988.  5  fig,  9 
tab,  75  ref. 

Descriptors:  *Data  acquisition,  *Lentic  environ- 
ment, *Water  quality,  *The  Netherlands,  Physical 
properties,  Chemical  properties,  Cyanophyta,  Mi- 
crocystis, Species  composition,  Monitoring,  Phyto- 
plankton, Water  quality  standards,  Chlorophyta, 
Diatoms. 

Caspers  and  Karbe  concluded  that  water  quality 
can  be  assessed  in  three  independent  ways,  accord- 
ing to  the:  (1)  bioactivity  (production/respiration), 
(2)  oxygen  regime,  or  (3)  structure  (biomass,  diver- 
sity, saprobity)  of  the  communities  in  the  water. 
An  elaboration  of  this  framework  for  the  larger 
stagnant  waters  in  the  province  of  South  Holland 
was  carried  out  using  the  phytoplankton  composi- 
tion and  its  relation  with  the  physical  and  chemical 
water  characteristics.  The  plankton  in  the  South- 
Holland  waters  can  be  generally  characterized  as  a 


DEUTERIUM  IN  THE  DEAD  SEA:  REMEA- 
SUREMENT  AND  IMPLICATIONS  FOR  THE 
ISOTOPIC  ACTD7ITY  CORRECTION  IN 
BRINES.  t    _       ,. 

Weizmann  Inst,  of  Science,  Rehovoth  (Israel). 
Dept.  of  Isotope  Research. 

J.  Horita,  and  J.  R.  Gat.  „„»„»„. 

Geochimica  et  Cosmochimica  Acta  GCACAK., 
Vol.  53,  No.  1,  p  131-133,  January  1989.  2  fig,  1 
tab,  13  ref. 

Descriptors:  •Brines,  *Deuterium,  'Isotope  stud- 
ies, *Dead  Sea,  *Oxygen,  Salinity,  Saline  water, 
Pollutant  identification. 

Remeasurement  of  delta-deuterium  in  Dead  Sea 
waters  collected  by  the  Weizmann  Institute  Dead 
Sea  expedition  from  1977-1982,  using  improved 
analytical  techniques  for  handling  concentrated 
brines,  removed  most  of  the  scatter  in  previous 
data  and  showed  close  parallelism  in  the  enrich- 
ment of  both  oxygen(18)  and  deuterium  as  a  func- 
tion of  salinity.  The  new  procedure  for  the  isotopic 
analysis  of  water  in  concentrated  brines  first  re- 
moves the  offending  alkaline-earth  cation  as  insolu- 
ble carbonates,  prior  to  the  distillation  of  the  water 
by  azeotropic  distillation  with  the  aid  of  petroleum 
ether,  using  the  method  developed  by  Allison  and 
Hughes  (1983).  The  deuterium  analysis  on  this 
distilled  water  then  measures  the  true  concentra- 
tion value  in  the  brine  to  +  or  -  1.5o/oo.  The 
delta-deuterium  values  for  a  brine  whose  salinity  is 
sigma(25)  =  232o/oo  is  close  to  +9o/oo  relative  to 
SMOW.  It  was  further  established  that  the  concen- 
tration to  activity  correction  (for  deuterium)  for 
the  above  mentioned  Dead  Sea  brine  was  17.8o/ 
oo.  (Geiger-PTT) 
W89- 11407 


CHARACTERIZATION  OF  ORTHOPHOS- 
PHATE  RELEASE  FROM  DISSOLVED  OR- 
GANIC PHOSPHORUS  BY  GEL  FILTRATION 
AND  SEVERAL  HYDROLYTIC  ENZYMES. 

Hokkaido  Research  Inst,  for  Environmental  Pollu- 
tion, Sapporo  (Japan).  Div.  of  Water  Environment. 
S.  Hino. 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  1,  p  49-55, 
2  fig,  2  tab,  21  ref. 
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weight,   Phosphorus,   Separation  techniques,  Hy- 
drolysis. 

The  molecular  weight  distribution  of  dissolved  or- 
ganic phosphorus  (DOP)  and  the  possible  mecha- 
nisms of  orthophosphate  (Pi)  release  were  exam- 
ined by  gel  filtration  and  incubation  with  some 
hydrolytic  enzymes.  Sixty  five  percent  of  the  DOP 
appeared  to  have  apparent  molecular  weights  be- 
tween 300  to  10,000  daltons.  Less  than  10%  of  the 
DOP  estimated  higher  molecules  greater  than 
10,000  daltons.  Alkaline  phosphatase  released  Pi 
more  easily  from  low  molecular  weight  (<  1,500 
daltons)  DOP  than  from  high  molecular  weight 
fractions.  Addition  of  nucleases  or  phosphodiester- 
ase alone  did  not  appear  to  release  Pi  from  high 
molecular  weight  DOP  compounds.  Pi  release 
from  those  DOP  compounds  increased  markedly 
(more  than  30%)  when  alkaline  phosphatase  was 
incubated  with  nucleases  or  phosphodiesterase. 
However,  60%  of  DOP  did  not  release  Pi  when 
alkaline  phosphatase  was  incubated  with  either  en- 
zymes. (Author's  abstract) 
W89-11413 


COMMUNITY  PARAMETERS  AND  MULTI- 
VARIATE ANALYSIS  AS  A  MEANS  OF  AS- 
SESSING THE  EFFECTS  OF  TANNERY  EF- 
FLUENTS ON  MACROBENTHOS. 

National    Centre    for    Marine    Research,    Athens 

(Greece). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-11419 


CLONED  RAINBOW  TROUT  LIVER  P(l)450 
COMPLEMENTARY  DNA  AS  A  POTENTIAL 
ENVIRONMENTAL  MONITOR. 

Medical    Coll.    of   Wisconsin,    Inc.,    Milwaukee. 
Dept.  of  Pharmacology  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-11431 

ZOOPLANKTON  BIOINDICATION  SYSTEM 
FOR  THE  MATSALU  BAY:  A  PROBABILISTIC 
APPROACH, 

K.  Remm. 

Eesti  NSV  Teaduste  Akadeemia  Toimetised.  Bio- 
loogia  ETATAW,  Vol.  38,  No.  1,  p  61-71,  1989.  3 
fig,  16  ref. 

Descriptors:  *Bays,  'Water  quality,  'Bioindica- 
tors,  'Chlorophyll  a,  'Zooplankton,  'Probability 
distribution,  Matsalu  Bay,  Distribution  patterns, 
Prediction. 

A  bioindication   technique  is  presented   that  in- 
cludes the  use  of  fiducial  data  and  excludes  the 
data  where  an  environmental  factor  is  limiting  the 
indicator  character,  using  data  from  Matsalu  Bay. 
The   relationships  between   the  object  character 
(chlorophyll  a  concentration  in  water)  and  the 
indicator     characters     (zooplankton     parameters) 
were  calculated  as  joint  distributions  of  relative 
probability.  A  smoothing  method  was  used,  and 
the  fiducial  probabilities  and  relative  probabilities 
of  indicator  characters  were  multiplied.  The  results 
were  presented  as  the  expected  probability  distri- 
bution of  chlorophyll  a  values.  The  middle  point  of 
the  most  probable  chlorophyll  a  interval  was  used 
as  a  point  estimation  for  the  chlorophyll  a  predic- 
tion. The  correlation  coefficient  between  the  meas- 
ured and  predicted  chlorophyll  a  values  was  0.809 
(P>  0.999).  Judging  by  the  data  obtained  the  sug- 
gested  bioindication   technique   is  effective  only 
from  the  end  of  May  to  the  end  of  September.  In 
spite  of  the  complexity  of  the  ecosystem  studied, 
that  only  four  environmental  factor  besides  chloro- 
phyll a  were  used,  and  of  a  shortage  of  data,  the 
values  predicted  on  the  basis  of  zooplankton  were 
satisfactory.  Bioindication  is  applicable  for  the  esti- 
mation of  certain  single  characteristics  of  the  water 
environment  such  as  pH,  concentration  of  oxygen, 
chlorophyll,  biogens,  or  any  other  substances  in 
water.  (Author's  abstract) 
W89-11461 
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Descriptors:  'Water  analysis,  'Water  chemistry, 
•Cycling  nutrients,  •Orthophosphates,  •Phos- 
phates,  *Filtration,   'Dissolved  solids,  Molecular 


DETERMINATION    OF    METHYL    YELLOW, 
SUDAN  I  AND  SUDAN  II  IN  WATER  BY  HIGH 
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PERFORMANCE    LIQUID    CHROMATOGRA- 
PHY. 

Fukuoka  Environmental  Research  Center  (Japan). 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 11469 


SOLUTIONS  TO  PROBLEMS  IN  ENUMERAT- 
ING SEDIMENT  BACTERIA  BY  DIRECT 
COUNTS. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5A 
W89-11509 


EVALUATION  OF  THE  METABOLISM  OF 
SESTONIC  AND  EPILITHIC  COMMUNITIES 
IN  RUNNING  WATERS  USING  AN  IM- 
PROVED CHAMBER  TECHNIQUE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 11547 


ESTIMATION  OF  UNSATURATED  HYDRAU- 
LIC CONDUCTIVITY  FROM  FIELD  SORPTI- 
VTTY  MEASUREMENTS. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

For  primary  bibliographic  entry  see  Field  2G 
W89-11570 


EFFECT  OF  ACCESS  HOLE  PROPERTIES  ON 
SOIL  WATER  CONTENT  DETERMINATION 
BY  NEUTRON  THERMALIZATION. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Soil 

Science. 

A.  Amoozegar,  K.  C.  Martin,  and  M.  T.  Hoover. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Vol.  53,  No.  2,  p  330-335,  March/April  1989.  3  fig 

5  tab,  20  ref.  B 

Descriptors:  'Measuring  instruments,  'Neutron 
thermalization,  'Sealants,  'Neutron  moisture 
meters,  *Soil  moisture  meters,  'Soil  water,  Soil 
engineering,  Slurries,  Field  tests,  On-site  tests, 
Calibrations,  Soil  types,  Kaolinite. 

Installation  of  snugly  fitted  neutron  access  tubes  in 
uniformly  sized   holes   is  difficult  to  achieve  in 
many  soils.  This  is  especially  true  for  areas  not 
readily  accessible  by  heavy  machinery.  The  effect 
of  access  hole  diameter  and  a  kaolinite  soil  slurry 
placed  around  loosely  fitted  access  tubes  on  soil 
water  content  determination  by  neutron  thermali- 
zation was  evaluated.  Uniformly  sized  5. 1  (control 
hole),  7.6,  and  9.1 -cm  diam.  holes,  and  a  nonuni- 
form^ sized  5.5  to  6.7-cm  diam.  hole  were  con- 
structed at  the  vertices  by  five  80  by  80  cm.  sq. 
plots  on  a  Cecil  soil  (clayey,  kaolinitic,  thermic 
Typic  Hapludult)  within  a  small  pasture.  An  addi- 
tional uniformly  sized  5.1 -cm  diam.  hole  was  con- 
structed 80  cm  from  the  control  hole  at  each  plot. 
A  2-in  Al  irrigation  pipe  was  used  as  access  tubing. 
The  access  tubes  were  fitted  tightly  in  the  5.1 -cm 
holes  and  were  placed  at  the  center  of  the  larger 
holes.  A  kaolinite-soil  slurry  was  placed  around  the 
access    tubes    in    the    nonuniformly    sized    holes. 
Count  ratios  obtained  at  various  depths  in  each 
hole  type  were  linearly  regressed  against  the  count 
ratios  for  the  corresponding  control  hole  at  each 
plot.  While  there  was  a  statistically  significant  one 
to  one  relationship  between  the  count  ratios  in  the 
control  and  5.1 -cm  holes,  the  coefficient  of  deter- 
mination was  only  0.69.  The  coefficients  for  the 
relationship  between  the  count  ratios  for  the  con- 
trol hole  and  the  other  three  hole  size  treatments 
were  between  0.61  and  0.72,  and  the  regression 
coefficients  decreased  with  increasing  access  hole 
diameter.  The  calibration  curve  coefficients  of  de- 
termination for  the  5.1,  7.6,  9.1 -cm  holes  and  the 
slurry  backfilled  holes  were  0.71,  0.62,  0.76,  and 
0.61,   respectively.   The  slope  of  the  calibration 
curves  generally   increased   with   increasing  hole 
size,  indicating  some  loss  of  sensitivity  with  the 
larger  holes.  (Author's  abstract) 
W89-11571 


INSAT-1B  DURING  THE  1986  SOUTHWEST 
MONSOON  SEASON. 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC.  Climate  Analy- 
sis Center. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-11582 


NATURAL  ANALOGUES. 

Disposal  Safety,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E 
W89-11592 


EXPERT      SYSTEM      FOR      CALIBRATING 
SWMM. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-11597 


COMPARISON  OF  AN  INDEX  FUNCTION 
AND  A  VECTORIAL  APPROACH  METHOD 
FOR  RANKING  WASTE  DISPOSAL  SITES. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5E. 
W89- 11623 


SUCCESSFUL  PRESERVATION  OF  DAPHNIA 
FOR  CHEMICAL  AND  PHYSICAL  ANALYSIS. 

Minnesota  Univ.,  Minneapolis.  Limnological  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A 
W89-11657 


LARGE-SCALE   PRECIPITATION   AND   OUT- 
GOING    LONGWAVE     RADIATION     FROM 


COMPARISON  OF  THREE  TECHNIQUES 
FOR  ADMINISTERING  RADIOLABELED 
SUBSTRATES  TO  SEDIMENTS  FOR  TROPHIC 
STUDIES:  INCORPORATION  BY  MICROBES. 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

F.  C.  Dobbs,  J.  B.  Guckert,  and  K.  R.  Carman. 
Microbial  Ecology  MCBEBU,  Vol.  17,  No    3    n 
237-250,  1989.  5  fig,  5  tab,  36  ref. 

Descriptors:  'Isotope  studies,  *Limnology,  •Trac- 
ers, 'Radioactivity  techniques,  'Marine  sediments, 
♦Aquatic  productivity,  'Substrates,  'Microorga- 
nisms, 'Radioactive  tracers,  Injection,  Isotopic 
tracers,  Metabolism,  Absorption,  Lipids,  Compari- 
son studies,  Interstitial  water,  Slurries. 

Three  principal  methods  have  been  used  to  admin- 
ister substrates  to  sediments:  injection,  porewater 
replacement,  and  slurry.  How  each  of  these  tech- 
niques affects  incorporation  of  radiolabels  into  ma- 
cromolecules  of  marine  sedimentary  microbes  was 
assessed.  Eighty-five  cores  of  intertidal  sand  were 
collected   in   randomized-block,   factorial   design. 
One  set  of  cores  received    14C-bicarbonate/3H- 
thymidine  and  was  incubated  in  the  light;  another 
set   received    14C-acetate/3H-thymidine  and   was 
incubated  in  the  dark.  Following  a  5-h  incubation, 
sediments  were  analyzed  for  incorportaion  of  ra- 
diolabel  into  lipid  fractions  (neutral,  glyco,  and 
polar)  and  DNA.  The  three  methods  of  isotope 
administration  were  also  applied  to  cores  subse- 
quently analyzed  for  polar  lipid  phosphates  and 
phospholipid  fatty-acid  (PLFA)  profiles.  In  gener- 
al,   incorporation    was    greatest    when    injections 
were   made,   consistent   with   the   prediction   that 
incorporation  would  decrease  as  specific  activity 
of  the  radiolabeled  substrate  was  diminished  by 
dilution.  The  ratio  of  14C  from  acetate  incorporat- 
ed  into  polar  and   glycolipid   fractions  indicated 
that    a    significant    disturbance   accompanied    the 
porewater     and     slurry     techniques.     Substantial 
amounts  of  3H  were  recovered  in  the  neutral-lipid 
fraction,  indicating  that  thymidine  was  catabolized 
by  sedimentary   microbes  and   tritiated   products 
were  incorporated  by  eukaryotes.  There  were  no 
significant  differences  in  PLFA  profiles  or  esti- 
mates of  microbial   biomass  among  methods  or 
controls.  Incorporation  of  3H  into  DNA  was  simi- 
lar with  all  combinations  of  methods  and  radiocar- 
bon substrates.   14C  was  extensively  incorporated 
into   DNA,   indicating   that   photoautotrophs  and 
heterotrophs  utilized  radiocarbon  from  bicarbonate 


and  acetate,  respectively,  for  de  novo  synthesis  of 
DNA.  Injection  is  suggested  as  the  method  of 
choice,  as  it  presents  more  flexibility  in  its  applica- 
tion than  porewater  replacement  and  disturbs  the 
consortia  of  gradients  in  sediments  to  a  significant- 
ly lesser  degree  than  porewater  replacement  and 
slurry.  (Author's  abstract) 
W89- 11664 


UNBIASED  PLOTTING  POSITION  FORMULA 
FOR  THE  GENERAL  EXTREME  VALUE  DIS- 
TRIBUTION, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C 

W89- 11676 


EVALUATION  OF  ELECTROMAGNETIC  TO- 
MOGRAPHY TO  MAP  IN  SITU  WATER  IN 
HEATED  WELDED  TUFF. 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  7C 
W89-11752 


TRITIUM  AS  AN  INDICATOR  OF  RECHARGE 
AND  DISPERSION  IN  A  GROUNDWATER 
SYSTEM  IN  CENTRAL  ONTARIO. 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5F 

W89- 11753 


METHODS  FOR  DETERMINING  TRANS- 
VERSE DISPERSION  COEFFICIENTS  OF 
POROUS  MEDIA  IN  LABORATORY  COLUMN 
EXPERIMENTS. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W89- 11766 


DROUGHT  INDICATED  IN  CARBON-13/ 
CARBON-12  RATIOS  OF  SOUTHWESTERN 
TREE  RINGS. 

Wisconsin  Univ.-Parkside,  Kenosha.  Dept.  of  Ge- 
ology. 

S.  W.  Leavitt,  and  A.  Long. 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
2,  p  341-347,  April  1989.  3  fig,  4  tab,  18  ref.  Oak 
Ridge/Martin  Marietta  Subcontract   19X-22290C. 

Descriptors:  'Climatology,  'Paleoclimatology, 
•Isotope  studies,  'Dendrochronology,  'Stomatal 
transpiration,  'Carbon,  'Trees,  'Drought,  Water 
shortage,  Stomata. 

Stomatal  closure  during  periods  of  moisture  defi- 
ciency should  theoretically  lead  to  elevated  CI 3/ 
C12  ratios  as  reduction  of  available  C02  leads  to 
diminished   photosynthetic   discrimination   against 
C13  in  favor  of  CI 2.  Stable  carbon  isotope  ratio 
chronologies  developed  from  5-yr  tree  ring  groups 
at  17  sites  in  six  southwestern  states  were  tested  for 
a  drought  relationship  by  first  fitting  a  spline  curve 
to  each  chronology  to  remove  the  long-term  trend 
and  calculating  indices  as  the  ratio  of  actual  to 
spline  curve  value.  The  time  series  of  'Del  Indices' 
so  developed  are  significantly  correlated  with  5-yr 
mean     Palmer     Hydrological     Drought     Indices 
(PHDI)  (post- 1930  period)  and  reconstructed  July 
Palmer  Drought  Severity  Indices  from  respective 
areas.  Overall,  in  the  period  since  1790,  the  driest 
pentads  were   1900-04  and    1960-64,   whereas  the 
wettest    were    1980-84    and    1915-19.    Maps    of 
drought  represented  for  two  pentads  seem  to  be 
reasonable  representations,  although  spatial  corre- 
lations of  Del  Indices  with  PHDI  were  generally 
not  significant.  These  Del  Index  drought  recon- 
structions may  provide  a  useful  measure  of  past 
physiological  response  to  drought  (stomatal  clo- 
sure), although  the  present  cost  of  analysis  would 
prevent  this  from  being  a  routine  method.  (Au- 
thor's abstract) 
W89-11796 
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REAL-TIME  QUALITY  CONTROL  OF 
STREAMFLOW  DATA-A  SIMULATION 
STUDY 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
W  F.  Krajewski,  and  K.  L.  Krajewski. 
Water  Resources  Bulletin  WARBAQ,  Vol.  25  No. 
2,  p.  391-399,  April   1989.  9  fig,   1   tab,   16  ref. 

Descriptors:  'Data  quality  control,  .'Quality  con- 
trol 'Data  collections,  *Data  acquisition,  •Statisti- 
cal '  analysis,  *Streamflow  data,  Monte  Carlo 
method  Bird  Creek,  Oklahoma,  Statistical  studies, 
Flow  velocity,  Statistical  analysis,  Data  interpreta- 
tion. 

The  problem  of  real-time  quality  control  of  stream- 
flow  data  is  addressed.  Five  methods  were  mvesti- 
eated  via  a  Monte  Carlo  simulation  experiment 
based  on  streamflow  data  from  Bird  Creek  basin  in 
Oklahoma.  The  five  methods  include  three  deter- 
ministic approaches  and  two  statistical  problems. 
The  relative  performance  of  the  investigated  meth- 
ods was  evaluated  under  hypothesized  random 
mechanism  generating  isolated  outliers.  The  deter- 
ministic method  based  on  streamflow  gradient 
analysis  and  the  statistical  method  based  on  tore- 
cast  residual  analysis  perform  best  m  detecting 
such  outliers.  (Author's  abstract) 
W89-11802 

INFLUENCE  OF  DISSOLVED  ORGANIC 
CARBON  ON  PH  MEASUREMENTS  OF  LOW 
SOLUTE  CONTENT  WATERS, 

Lockheed  Engineering  and  Sciences  Conine,  Las 
Vegas  NV.  Environmental  Programs  Office. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 11822 

ELECTROMAGNETIC  DATA  INTERPRETA- 
TION USING  MULTIVARIATE  LEAST- 
SQUARES  REGRESSION. 

Soil  Testing  Engineers,  Inc.,  Baton  Rouge,  LA. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-11917 

APPLICATION  OF  CROSS-WELL  VOLTAGE 
MEASUREMENTS  FOR  ASSESSING  FRAC- 
TURE FLOW  HYDROLOGY. 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

G.  A.  Robbins,  and  J.  M.  Hayden. 

IN-  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,    Connecticut.    National 

Water  Well  Association,  Dublin,  Ohio,  1988.  p  21- 

38,  5  fig,  3  tab,  10  ref. 

Descriptors:  *Data  acquisition,  'Borehole  geo- 
physics, 'Fracture  permeability,  'Geohydrology, 
•Groundwater  movement,  'Electrical  properties, 
Observation  wells,  Groundwater  budget,  Mode 
studies,  Hydraulic  conductivity,  Well  yield,  Model 
studies,  Field  tests,  Path  of  pollutants. 

Understanding  fracture  hydrology  is  important  for 
evaluating  domestic  water  supply  and  assessing 
contaminant  transport  in  the  New  England  area. 
Modelling,  laboratory  and  field  studies  are  being 
conducted  to  evaluate  the  usefulness  of  a  cross- 
well  potential  measurement  technique  for  assessing 
fracture  hydrology.  The  technique  entails  intro- 
duction of  low  frequency  alternating  electrical  cur- 
rent into  the  fracture  system  from  two  wells  and 
the  measurement  of  voltage  between  current  wells 
and  observation  wells.  Through  permutation  of 
current  and  voltage  wells,  spatial  variation  in  frac- 
ture  properties  can  be   identified.   Modelling   of 
voltage  and  current  data  provides  information  on 
fracture  characteristics.  Aperture  widths  calculat- 
ed based  on  flow  and  electrical  tests  for  a  physical 
fracture  model  showed  close  agreement.  There- 
fore, the  technique  potentially  provides  means  of 
determining  the  hydraulic  conductivity  of  frac- 
tures and  estimates  of  well  yields.  Field  tests  have 
been  conducted  in  the  Bigelow  Brook  Formation 
in  northeastern  Connecticut  which  is  characterized 
by  schist  interlayered  with  gneiss,  with  fractures 
parallel   to   folitation.    Results   of  modelling   are 
being  assessed  in  consideration  of  outcrop,  core, 
hydrologic,  water  quality,  and  laboratory  and  sur- 


face resistivity  data.  Analyses  of  the  electrical  test 
data  suggest  reasonable  correspondence  between 
calculated  fracture  and  rock  properties  and  those 
determined  through  i"gepend<^  o^rvattons, 
measurements  and  tests.  (See  also  W89-11916)  (Au- 
thor's abstract) 
W89-11918 

APPLYING    SEISMIC    REFLECTION    TECH- 
NIQUES TO  HYDROGEOLOGICAL  INVESTI- 
GATIONS. XTV 
Gartner  Lee,  Inc.,  Niagara  Falls,  NY. 

IN-  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988.  p  39- 
52,  4  fig,  9  ref. 

Descriptors:  'Data  acquisition,  'Geophysics, 
'Seismic  properties,  'Geohydrology,  'Seismic 
waves,  Silt,  Clays,  Hydraulic  conductivity,  Perme- 
ability, Sand,  Stratigraphy,  Aquifers,  Well  yield, 
Aquifer  characteristics. 


Shallow  seismic  reflection  surveys  were  performed 
at  two  sites  as  reconnaissance  studies  in  major 
eeohydrological  investigations.  The  purpose  of  the 
seismic  survey  at  the  first  site  was  to  determine  the 
continuity  of  subsurface  overburden  conditions  be- 
tween borehole  locations  at  a  proposed  hazardous 
waste  treatment  facility.  Variations  in  overburden 
stratigraphy  identified  by  the  seismic  survey  were 
selected  for  subsequent  drilling  investigations^  lhe 
purpose  of  the  seismic  survey  at  the  second  site 
was  to  map  overburden  stratigraphy  and  bedrock 
topography  in  order  to  select  drilling  locations  in  a 
groundwater  supply  investigation.  Excellent  seis- 
mic results  were  obtained  for  both  sites.  The  opti- 
mum offset'  shallow  seismic  reflection  technique 
with  a  geophone  spacing  of  5  m  was  used  at  both 
sites.  The  data  were  recorded  on  a   12-channel 
engineering  seismograph,  usmg  a  single   1 00  Hz 
geophone  per  channel,  and  a   12  gauge  m-hole 
shotgun  source.  Processing  and  data  analysis  were 
performed  on  a  microcomputer.  The  seismic  and 
geologic   information   gathered   at   the   first   site 
showed  continuous  deposits  of  silt  clay  sequences 
overlying  a  sandy  till  which  veneered  the  dolos- 
tone  bedrock.  The  low  permeability  silt  clay  se- 
quences were  found  at  depths  of  about  30  m  be- 
neath the  proposed  facility.  Continuous  reflectors 
were  mapped  between  two  of  the  silt  clay  units, 
the  contact  of  the  lower  silt  clay  unit  and  the 
sandy  till,  and  at  the  contact  of  the  till  and  bed- 
rock  At  the  second  site,  glacial  moraine  deposits 
of  sands  and  tills  were  mapped  to  depths  of  about 
140  m   Zones  with  complex  overburden  stratigra- 
phy indicative  of  rapid  depositional  environments 
of  coarse  grained  sediments  were  prioritized  for 
drilling.  An  aquifer  with  a  well  yield  of  45  L/s 
(700  gallons  per  minute)  was  successfully  mapped. 
The  seismic  sections  also  delineated  a  buned  bed- 
rock valley  that  cut  100  m  into  the  bedrock  and 
had  an  overall  depth  of  244  m.  Drilling  and  subse- 
quent test  pumping  of  sand  deposits  within  the 
buried  valley  showed  poor  aquifer  material.  (See 
also  W89-11916)  (Author's  abstract) 
W89-11919 

USE  OF  GROUND-PENETRATING  RADAR  IN 
DEFINING  GLACIAL  OUTWASH  AQUIFERS. 

BCI  Geonetics,  Inc.,  Laconia,  NH. 

K.  R.  Taylor,  and  M.  E.  Baker. 

IN-  Proceedings  of  the  FOCUS  Conference  on 

Eastern  Regional  Ground  Water  Issues,  September 

27-29,     1988,    Stamford,    Connecticut.     National 

Water  Well  Association,  Dublin,  Ohio,  1988.  p  77- 

98,  12  fig,  7  ref. 

Descriptors:  'Aquifer  characteristics,  'Geophys- 
ics 'Glacial  aquifers,  'Ground  penetrating  radar, 
•Data  acquisition,  'Remote  sensing,  Radar,  Geo- 
hydrology, Glaciohydrology,  Permeability,  Sou 
water,  Stratigraphy,  Groundwater  movement, 
Groundwater  recharge,  Clays,  Soil  properties, 
Out  wash. 

Ground  penetrating  radar  (GPR)  has  been  applied 
in  the  analysis  of  a  glacial  outwash  aquifers  in 
Gray,  Maine.  This  work  comprised  a  step  in  the 
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development  of  a  conceptual  geohydrologic  model 
for  groundwater  exploration  and  protection  stud- 
ies The  radar  data  significantly  aided  in  determin- 
ing  the   areal   and   vertical   distribution   of  both 
outwash  materials  and  low  permeability  clay-rich 
sediments.  Water  table  depths  were  also  clearly 
identified  in  most  cases.  GPR  was  found  to  be 
especially  useful  in  identifying  geologic  contacts 
between  high  permeability  outwash  sediments  and 
low  permeability  clays.  Stratigraphic  variations  in 
glacial  sediments  identified  with  GPR  allowed  esti- 
mates of  saturated  sand  and  gravel  thicknesses. 
The  accuracy  of  these  interpretations  was  checked 
by  well  logs  and  water  table  measurements.  GPR 
data  lead  to  the  following  conclusions  regarding 
the  geohydrology  of  the  area:  (1)  marine  clay  and 
a  suspected  confined  aquifer  do  not  exist  beneath 
the  outwash  delta;  (2)  buried  moraines  that  could 
affect  groundwater  flow  at  depth  are  present  be- 
neath the  delta;  (3)  whereas  the  distal  part  of  the 
delta  consists  of  uniform  sand  and  minor  gravel, 
the  proximal  part  is  composed  of  more  disturbed 
and  coarser-grained  sediments;  and  (4)  contacts 
between  the  clay  and  sand  mapped  from  soils  and 
topography  are  probably  accurate.  All  of  these 
conclusions  allowed  a  more  accurate  determination 
of  the  recharge  areas,  a  better  understanding  of  the 
local  groundwater  flow  dynamics,  and  finally  the 
development  of  a  geohydrologic  model  supported 
by  hard  data.  In  summary,  GPR  is  a  rapid,  cost- 
effective  method  of  investigation  for  the  analysis  of 
glacial  outwash  aquifers,  whether  in  determining 
recharge  areas  for  aquifer  protection  studies  or  in 
the  exploration  for  new  groundwater  supplies,  (bee 
also  W89-11916)  (Lantz-PTT) 
W89-11921 


RAPID  RISE  OF  SHALLOW  GROUNDWATER 
TABLES  ON  INFILTRATION-PRELLMIN^Y 
RESULTS  AND  IMPLICATIONS  ON  AQUD7ER 
CONTAMINATION. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-11935 

IMPROVED  FIELD  TECHNIQUES  FOR  HY- 
DRAULIC PROPERTIES  OF  SOILS. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
J.  Bouma.  '  -»"'■. 

IN-  Water  Pollution  Control  m  Low  Density 
Areas:  Proceedings  of  a  Rural  Environmental  En- 
gineering Conference,  September  26-28,  1973, 
Warren,  Vermont.  University  Press  of  New  Eng- 
land, Hanover,  New  Hampshire,  1975.  p  18 1-1  »*,  * 
fig,  9  ref. 

Descriptors:  'Data  acquisition,  'Septic  tanks,  'Soil 
disposal  fields,  'Soil  water,  'Hydraulic  conductivi- 
ty, 'Field  tests,  Infiltration,  Soil  saturation,  Soil 
properties. 

Soil  suitability  for  the  disposal  of  septic  tank  efflu- 
ent is  determined  on  the  basis  of  several  criteria, 
one  of  which  is  the  percolation  rate  of  the  soil.  1  he 
percolation  test  is  useful  to  rank  the  relative  capac- 
ity of  different  soils  to  accept  water  when  applied 
6  inches  high  in  a  6-in.  diameter  hole.  But  the  test 
does  not  yield  a  representative  rate  of  the  move- 
ment of  waste  liquid  into  soil  surrounding  a  seep- 
age bed  or  trench.  Real  flow  conditions  around 
operating  seepage  beds  in  the  field  are  often  gov- 
erned by  processes  of  unsaturated  flow  because  ot 
crusting  or  clogging  of  infiltrative  surfaces  and 
associated  ponding  of  effluent  in  seepage  beds. 
Prediction  of  flow  conditions  in  the  soil  requires, 
therefore,  knowledge  of  the  hydraulic  conductivi- 
ty (K)  of  the  soil  under  both  saturated  and  unsatu- 
rated conditions.  K-data  is  physically  well  defined 
in  that  any  K  value  represents  the  real  flow  in  a 
one-dimensional  system  at  a  hydraulic  gradient  ot 
1   cm/cm.   Several  in  situ  field  tests  have  been 
developed  in  recent  years  which  are  preferable  to 
laboratory  methods  where  disturbed  samples  may 
perhaps  be  tested.  The  double-tube  method  can  be 
applied  to  measure  K  of  saturated  soil.  The  crust 
test  was  developed  in  Wisconsin  to  measure  un- 
saturated   K-values.    K-values    were    determined 
from  infiltration  rates  at  unit  hydraulic  gradient 
into  crust-capped  soil  columns  30  cm  high  carved 
out  in  situ.  Matric  suctions  were  measured  with 
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tensionmeters.  A  crust  on  top  of  an  infiltrating 
profile  causes  a  potential  head  loss  at  that  point. 
Thus,  if  the  water  head  over  the  crust  is  kept  small, 
it  is  possible  to  maintain  infiltration  into  an  unsatu- 
rated column  yet  retain  the  experimental  advan- 
tages of  an  easily  measured  inflow  rate  afforded  by 
a  flood  infiltrometer.  Only  one  other  field  test  for 
measurement  of  K-unsat,  the  instantaneous  profile 
method,  is  available  and  is  currently  part  of  the 
field  testing  program  in  Wisconsin.  In  this  method, 
the  complete  soil  profile  is  initially  saturated.  The 
decrease  of  the  moisture  content  in  the  different 
horizons  due  to  drainage  is  monitored  as  a  function 
of  time  with  tensiometry  and  the  neutron  probe. 
Evapotranspiration  is  avoided  by  covering  the  soil. 
K-curves  of  the  different  horizons  can  be  calculat- 
ed with  the  drainage  data.  The  instantaneous  pro- 
file method  is  not  very  suitable  to  obtain  K-values 
close  to  saturation.  (See  also  W89- 11953)  (Lantz- 
PTT) 
W89-11968 


USE  OF  AN  INSTRUMENTED  CONE  PENE- 
TROMETER IN  MONITORING  LAND  DIS- 
POSAL SITES. 

Army  Engineer  Waterways  Experiment  Station 
Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5B 
W89- 12060 


APPLICATIONS  OF  FIELD  HEADSPACE 
ANALYSIS  AND  SOIL  GAS  ANALYSIS  USING 
AN  ORGANIC  VAPOR  METER  TO  ASSIST  IN 
IDENTIFYING  LABORATORY  SAMPLE  LO- 
CATIONS. 

Storch  Engineers,  Florham  Park,  NJ. 
For  primary  bibliographic  entry  see  Field  5B 
W89- 12061 


OBJECTIVES  ASSESSMENT  OF  1984-85  VAS 
PRODUCTS  AS  INDICES  OF  THUNDER- 
STORM AND  SEVERE  LOCAL  STORM  PO- 
TENTIAL. 

National   Weather   Service,    Silver   Spring,   MD. 
Techniques  Development  Lab. 
For  primary  bibliographic  entry  see  Field  2B 
W89- 12078 


TECHNOLOGY  ASSESSMENT  OF  FIELD 
PORTABLE  INSTRUMENTATION  FOR  USE 
AT  ROCKY  MOUNTAIN  ARSENAL. 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

For  primary  bibliographic  entry  see  Field  5A 
W89- 12079 


DIRECT  DETERMrNATION  OF  PART-PER- 
BILLION  LEVELS  OF  VOLATILE  ORGANICS 
IN  WATER  AND  SOIL  SAMPLES  USING 
GLOW  DISCHARGE  MASS  SPECTROMETRY. 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 12080 


MICROCHEMICAL  ANALYSIS  OF  FISH 
HARD  PARTS  FOR  RECONSTRUCTING 
HABITAT  USE:  PRACTICE  AND  PROMISE. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2H 
W89-1210O 


OIL  POLLUTION  SAMPLING,  DETECTION 
AND  ANALYSIS,  JANUARY  1976-JANUARY 
1988:  CITATIONS  FROM  THE  NTIS  BIBLIO- 
GRAPHIC DATABASE. 

National  Technical  Information  Service  SDrine- 
field,  VA.  6 

For  primary  bibliographic  entry  see  Field  5A 
W89-12162 
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THEORETICAL  AND  EXPERIMENTAL  ANAL- 
YSIS OF  PSEUDOMONAS  AERUGINOSA  BIO- 
FILM. 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 
and  Chemical  Process  Analysis. 
For   primary   bibliographic   entry   see   Field    5D 
W89- 11076 


MODELING    MICROBIAL    TRANSPORT    IN 
POROUS  MEDIA. 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

For  primary  bibliographic  entry  see  Field  5B 

W89-11149 


ESTIMATING  THE  WATER  QUALITY  BENE- 
FITS FROM  SOIL  EROSION  CONTROL. 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For  primary   bibliographic   entry  see  Field   5G 
W89-11162 


VERIFIABLE  EVAPORATION  MODELING 
ON  THE  LAURENTIAN  GREAT  LAKES. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2D 
W89- 11249 


PROBABILISTIC  STORM  TRANSPOSITION 
APPROACH  FOR  ESTIMATING  EXCEE- 
DANCE  PROBABALITIES  OF  EXTREME  PRE- 
CIPITATION DEPTHS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2B 
W89-11251 


ASSESSING  THE  VALIDITY  OF  THE  CHAN- 
NEL MODEL  OF  FRACTURE  APERTURE 
UNDER  FIELD  CONDITIONS. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F 

W89-11252 


BOUNDARY  CONDITIONS  AND  POINT 
SOURCES  IN  THE  FINITE  ELEMENT  INTE- 
GRATION OF  THE  TRANSPORT  EQUATION, 

Centro  di  Ricerca  Idraulica  e  Strutturale,  Milan 

(Italy). 

For  primary  bibliographic  entry  see  Field  2F 

W89-11255 


DISCRETE  KERNEL  METHOD  OF  CHARAC- 
TERISTICS MODEL  OF  SOLUTE  TRANSPORT 
IN  WATER  TABLE  AQUIFERS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B 
W89-11256 


REDOX-CONTROLLED  MULTIPLE-SPECIES 
REACTIVE  CHEMICAL  TRANSPORT  1 
MODEL  DEVELOPMENT. 

California  Univ.,  Berkeley.  Dept.  of  Materials  Sci- 
ence and  Mineral  Engineering. 
For  primary  bibliographic  entry  see  Field  2K 
W89-11257 


REDOX-CONTROLLED  MULTIPLE-SPECD2S 
REACTIVE  CHEMICAL  TRANSPORT:  2  VERI- 
FICATION AND  APPLICATION. 

California  Univ.,  Berkeley.  Dept.  of  Materials  Sci- 
ence and  Mineral  Engineering. 
For  primary  bibliographic  entry  see  Field  2K 
W89-11258 


FLOOD  FREQUENCY  ANALYSIS  WITH  RE- 
GIONAL AND  HISTORICAL  INFORMATION 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2E 

W89-I1260 


SIMPLE  ANALYTIC  FUNCTIONS  FOR  MOD- 
ELING THREE-DIMENSIONAL  FLOW  IN 
LAYERED  AQUIFERS. 

GeoTrans,  Inc.,  Harvard,  MA. 

For  primary  bibliographic  entry  see  Field  2F 

W89- 11262 


™™™  A£D  SURpACE  ENERGY  BALANCE 
MODEL  WITH  A  MULTILAYER  CANOPY 
REPRESENTATION  FOR  REMOTE  SENSING 

r  UK  POSES. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Hydrological  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  7B 
W89-11263 


REGIONAL  FLOOD  QUANTILE  ESTIMATION 
FOR  A  WEIBULL  MODEL. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Statis- 
tics. 

For  primary  bibliographic  entry  see  Field  2E 
W89- 11265 


EVALUATION  OF  A  LINEAR  BANK  EROSION 
EQUATION. 

Delaware  Univ.,  Newark.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2J 
W89-11267 


CHANNEL  LENGTH-MAGNITUDE  FORMULA 
FOR  RANDOM  NETWORKS:  A  SOLUTION  TO 
MOON'S  CONJECTURE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Mathemat- 
ics. 

For  primary  bibliographic  entry  see  Field  2J 
W89-11271 


ESTIMATING    WATER    TABLE    ALTITUDES 
FOR     REGIONAL     GROUNDWATER     FLOW 
MODELING,  U.S.  GULF  COAST. 
Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F 
W89- 11276 


GROUNDWATER  MODELING  FOR  SALINITY 
MANAGEMENT:  AN  AUSTRALIAN  CASE 
STUDY. 

Australian  National  Univ.,  Canberra.  Centre  for 

Resource  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2F 

W89-11281 


USE  OF  THE  STRUCTURAL  MODEL  FOR 
THE  ASSESSMENT  OF  ENVIRONMENTAL 
IMPACT  ON  COASTAL  FISHERIES:  PRINCI- 
PLES  AND  PROCEDURES, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-11289 


USE  OF  THE  STRUCTURAL  MODEL  FOR 
THE  ASSESSMENT  OF  ENVIRONMENTAL 
IMPACT  ON  COASTAL  FISHERIES:  AN  AP- 
PLICATION, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 
For  primary  bibliographic  entry  see  Field  4C 
W89- 11290 


DISTRIBUTIONAL  ECOLOGY  OF  RED- 
CAPPED  PLOVER,  CHARADRIUS  RUFICA- 
PILLUS  (TEMMINCK,  1822),  ON  WESTERN 
AUSTRALIAN  SALT  LAKES. 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy- 
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For  primary  bibliographic  entry  see  Field  2H. 
W89-11295 

NON-LINEAR  RESPONSE  OF  WETDEPOSI- 
TION  TO  EMISSIONS  REDUCTION:  A 
MODEL  STUDY.  _      .  . 

Ontario  Ministry  of  the  Environment  Rexdale. 
For  primary  bibliographic  entry  see  Field  50. 
W89-11452 

STATIC  EQUUJBRIUM   BAYS:  NEW   RELA- 

TTONSHIP^ 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 
Engineering.  , 

For  primary  bibliographic  entry  see  Field  2L. 
W89- 11470 

MATHEMATICAL  MODELING  OF  FLUVIAL 
SAND  DELP/ERY. 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. „  . ,  ., 
For  primary  bibliographic  entry  see  Field  2J. 
W89-11472 


WAVE  GROUPING  EFFECT  IN  IRREGULAR 
WAVE  AGITATION  IN  HARBORS. 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W89- 11473 

APPROXIMATE  WATER  LEVEL  CHANGES  IN 
WELLS  COMPLETED  IN  THE  CHICOT  AND 
EVANGELINE  AQUIFERS,  1977-89  AND  1988- 
89;  AND  MEASURED  COMPACTION  1973-89, 
IN    THE    HOUSTON-GALVESTON    REGION, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

D  L.  Barbie,  L.  S.  Coplin,  and  C.  W.  Bonnet. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225:  paper 
copy   $2.00,  microfiche   $7.00.   USGS  Open-File 
Report  89-057,  1989,  7  sheets  (maps),  6  fig. 

Descriptors:  *Houston,  •Galveston,  'Water  level 
fluctuations,  'Subsidence,  'Texas,  'Maps,  Coastal 
aquifers. 

Measurements  of  water  levels  in  307  wells  com- 
pleted in  the  Chicot  and  Evangeline  aquifers  were 
used  to  construct  maps  showing  approximate 
water  level  changes  during  1977-89  and  1988-89. 
Compaction  data  were  obtained  from  12  wells 
equipped  with  compaction  monitors  at  11  sites 
during  1973-89.  (USGS) 
W89- 11480 


MAPS  SHOWING  ALTITUDE  OF  THE  POTEN- 
TIOMETRIC  SURFACE  AND  CHANGES  IN 
WATER  LEVELS  IN  THE  SPARTA-MEMPHIS 
AQUIFER  IN  EASTERN  AND  SOUTHERN  AR- 
KANSAS, SPRING  1986. 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

J.  Edds,  and  D.  J.  Fitzpatrick. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4042, 
April  1989.  1  (map)  sheet,  3  fig,  12  ref. 

Descriptors:  'Maps,  'Potentiometric  level, 
•Groundwater  level,  'Arkansas,  'Sparta-Memphis 
Aquifer,  Groundwater,  Water  level. 

The  Sparta-Memphis  aquifer  is  a  major  source  of 
industrial  and  public  water  supplies  as  well  as  a 
source  of  water  for  agricultural  purposes  in  eastern 
and  south-central  Arkansas.  The  potentiometnc- 
surface  map  for  this  aquifer,  compiled  from 
wastewater  level  measurements  made  during 
spring  1986,  indicates  a  generally  eastward  and 
southward  hydraulic  gradient.  The  potentiometric 
surface  also  shows  three  major  cones  of  depression 
resulting  from  groundwater  withdrawals  for  indus- 
trial and  public  supplies;  one  centered  in  Columbia 
County,  one  in  Union  County,  and  one  in  Jefferson 
County.   The   water  level   change   maps   for  the 


Sparta-Memphis  aquifer  for  the  period  between 
spring  1981  and  spring  1986  show  large  areas  of 
both  rise  and  decline  in  water  levels  across  the 
study  area.  Largest  rises  occurred  in  parts  ot  Jet- 
ferson,  Columbia,  and  Phillips  Counties,  whereas 
largest  declines  occurred  in  parts  of  Union  County. 
(USGS) 
W89- 11481 

POTENTIOMETRIC  SURFACE  OF  THE 
AOUIA  AQUIFER  IN  SOUTHERN  MARY- 
LAND DURING  THE  FALL  OF  1987. 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div.  .  ,  . 
F.  K.  Mack,  D.  C.  Andreasen,  S.  E.  Curtin,  and  J. 
C  Wheeler 

Available  from  Books  and  Open  F«eJRePort  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225o  USGS 
Water-Resources  Investigations  Report  89-4UU, 
1989.  lp. 

Descriptors:  'Maps,  'Potentiometric  level,  'Con- 
fined aquifers,  'Coastal  plains,  'Maryland, 
♦Groundwater  level,  Wells,  Maryland,  Anne 
Arundel  County,  Prince  Georges  County,  Calvert 
County,  Charles  County,  St  Marys  County,  Cone 
of  depression,  Aquia  aquifer. 

A  map  showing  the  potentiometric  surface  of  the 
Aquia  aquifer  in  the  Paleocene  Aquia  Formation  m 
southern  Maryland  during  the  fall  of  1987  was 
prepared  by  using  water  level  measurements  trom 
80  observation  wells.  The  potentiometric  surface 
was  above  sea  level  near  the  northeastern  bounda- 
ry and  outcrop  area  of  the  aquifer  in  topographi- 
cally high  areas  of  Anne  Arundel  and  Prince 
Georges  Counties.  The  potentiometric  surface  was 
below  sea  level  in  the  remainder  of  the  study  area. 
The  hydraulic  gradient  was  generally  to  the  south- 
east toward  an  extensive  cone  of  depression,  which 
is  centered  around  well  fields  near  Lexington  Park. 
Much  of  the  cone  is  more  than  40  ft  below  sea 
level.  (USGS) 
W89- 11485 

POTENTIOMETRIC  SURFACE  OF  THE  MAG- 
OTHY  AQUIFER  IN  SOUTHERN  MARYLAND 
DURING  THE  FALL  OF  1987. 
Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

F.  K.  Mack,  D.  C.  Andreasen,  S.  E.  Curtin,  and  J. 
C.  Wheeler.  .,    _       _  „ 

Available  from  Books  and  Open  J^ JReP°rt  Sec- 
tion,  USGS,  Box  25425,  Denver,  CO  80225  USGS 
Water-Resources  Investigations  Report  89-4013, 
1987.  lp. 

Descriptors:  'Potentiometric  level,  'Maps,  'Con- 
fined aquifers,  'Coastal  plains,  'Groundwater 
level  Maryland,  Wells,  Anne  Arundel  County, 
Prince  Georges  County,  Calvert  County,  Charles 
County,  Cone  of  depression,  Magothy  Aquifer. 


L.  A.  Senior,  and  J.  A.  Garges. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    89-4043, 
1988.  1  map  sheet. 

Descriptors:  'Groundwater  level,  'Contours, 
'Maps,  'Chester  County,  'Pennsylvania,  Water 
table,  Sandstones,  Shales. 

The  altitude  of  the  water  levels  in  the  Triassic 
sandstones  and  shales  in  northeastern  Chester 
County  is  shown  on  a  map  at  a  scale  of  l:24,UOU. 
The  map  is  based  on  water  levels  in  173  non- 
pumping  drilled  and  dug  wells  measured  in  1956 
and  1965,  and  on  the  altitude  of  two  springs  that 
were  flowing  in  November  and  December  1987. 
Water  level  altitudes  are  contoured  at  an  interval 
of  20  ft.  The  surface  defined  by  the  contoured 
water  levels  may  approximately  represent  the 
water  table.  Water  table  altitudes  range  from  379  tt 
to  less  than  80  ft  above  sea  level.  (USGS) 
W89- 11493 

LINEAR  MODEL  OF  EXTERNAL  INTERAC- 
TIONS DURING  UPTAKE  OF  DIFFERENT 
FORMS  OF  INORGANIC  NITROGEN  BY  MI- 
CROALGAE,  . 

Centre  de  Recherche  en  Ecologie  Marine  et  Aqua- 
culture,  Nieul  sur  Mer  (France). 
For  primary  bibliographic  entry  see  Field  2L. 
W89-11561 

SIMPLE  APPROXIMATE  EQUATION  TO 
CALCULATE  DIFFUSIVITIES  FROM  ONE- 
STEP  OUTFLOW  EXPERIMENTS, 

Agricultural  Coll.   of  Athens  (Greece).   Lab.   of 

Agricultural  Hydraulics. 

For  primary  bibliographic   entry   see   Field  2G. 

W89-11572 

RELATING  POINT  TO  AREA  AVERAGE 
RAINFALL  IN  SEMIARID  WEST  AFRICA  AND 
THE  IMPLICATIONS  FOR  RAINFALL  ESTI- 
MATES DERIVED  FROM  SATELLITE  DATA. 

Reading  Univ.  (England).  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-11579 

STUDY  ON  WATER  QUALITY  CHARACTER- 
ISTICS AND  WATER  QUALITY  MODEL  IN 
SUYEONG  ESTUARY, 

National  Fisheries  Univ.  of  Pusan  (Republic  ot 
Korea).  Dept.  of  Environmental  Science  and  Engi- 
neering. .  ,  ,„ 
For  primary  bibliographic  entry  see  Field  3U. 
W89-11607 


A  map  showing  the  potentiometric  surface  of  the 
Magothy  aquifer  in  the  Cretaceous  Magothy  For- 
mation in  southern  Maryland  during  the  tall  ot 
1987  was  prepared  by  using  water  level  measure- 
ments in  85  observation  wells.  The  potentiometric 
surface  was  highest  near  the  northwestern  bounda- 
ry and  outcrop  area  of  the  aquifer  in  topographi- 
cally high  locations  of  Anne  Arundel  and  Prince 
Georges  Counties.  The  hydraulic  gradient  in  the 
study  area  was  generally  southeastward  or  toward 
the  centers  of  three  cones  of  depression  which 
have  developed  in  response  to  pumping  stresses. 
These  cones  formed  around  well  fields  in  the  An- 
napolis, Waldorf,  and  Chalk  Point  areas.  The  po- 
tentiometric surface  of  the  Magothy  aquifer  was 
more  than  40  ft  below  sea  level  in  parts  of  the 
Waldorf  and  Chalk  Point  areas.  (USGS) 
W89-11486 

ALTITUDE  AND  CONFIGURATION  OF  THE 
POTENTIOMETRIC  SURFACE  IN  THE  TRIAS- 
SIC SANDSTONES  AND  SHALES  NORTH- 
EASTERN CHESTER  COUNTY,  PENNSYLVA- 
NIA, SEPTEMBER  1987  THROUGH  JANUARY 
1988 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 


ANAEROBIC  DIGESTION  KINETICS  OF 
WINE-DISTILLERIES  WASTEWATERS. 

Cadiz  Univ.  (Spain).  Dept.  of  Chemical  Engineer- 

For  primary  bibliographic  entry  see  Field  5D. 
W89-11672 

UNBIASED  PLOTTING  POSITION  FORMULA 
FOR  THE  GENERAL  EXTREME  VALUE  DIS- 
TRIBUTION, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

N.  In-Na,  and  V.  Nguyen.  „,,„,„     ,, 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No.  3/ 

4,  p  193-209,  April  20  1989.  3  fig,  6  tab,  29  ref. 

Descriptors:  'Probability  distribution,  'Frequency 
analysis,  'Graphical  methods,  'Statistical  methods, 
Numerical  analysis,  Statistical  analysis,  Mathemati- 
cal studies,  Hydrology,  Civil  engineering. 

Probability  plots  or  plotting  positions  have  been 
discussed  for  several  decades  by  hydrologists  and 
statisticians.  In  particular,  plotting  positions  have 
been  commonly  used  in  hydrologic  frequency  anal- 
ysis in  a  variety  of  ways  e.g.,  to  estimate  the 
magnitude  of  hydrologic  events  and  its  corre- 
sponding probability  of  occurrence,  to  detect  out- 
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hers,  to  fit  distributions  to  data,  and  to  evaluate  the 
adequacy  of  the  fit.  Although  some  analytical  pro- 
cedures   for    estimating    distribution    parameters 
(such  as  probability  weighted  moments  and  maxi- 
mum likelihood)  are  considered,  in  theory,  more 
efficient  than  the  graphical   fitting  methods,   the 
probability  plots  are  still  widely  used  in  engineer- 
ing  practice    A   new   unbiased   plotting  position 
tormula  for  the  General  Extreme  Value  distribu- 
tion (GEV)  is  introduced.  The  probability  weieht- 
ed  moment  (PWM)  method  is  used  to  estimate  the 
exact  plotting  positions.  For  practical  application 
purposes,   a  simple   formula   representing  a  very 
reliable  approximation  to  the  exact  plotting  posi- 
tion is  proposed.  It  is  found  that  the  suggested 
formula  provides  a  better  agreement  to  the  exact 
plotting  positions  than  several  existing  formulas 
Further,    the    proposed    formula    is    conceptually 
more  flexible  and  computationally  more  conven- 
ient because  it  can  take  explicitly  into  account  the 
skewness  coefficient  of  the  underlying  distribution 
It  can  be  concluded  that  the  plotting  position  for- 
mula developed  in  this  study  is  the  most  appropri- 
ate for  the  GEV  distribution.  Finally,  the  develop- 
ment of  probability  papers  for  the  GEV  distribu- 
tion for  various  skewness  values  is  presented   Re- 
sults of  a  numerical  example  have  demonstrated 
the  advantages  related  to  the  use  of  these  special 
probability  papers  in   engineering  practice    (Au- 
thor's abstract) 
W89- 11676 


W89-11717 


TRn^?™^,8110^  TROUT  <SALMO 
TRUTTA  FARIO  L.)  HABITAT:  THE  ROLE  OF 
QUALITATIVE       DATA       FROM       EXPERT 

OF-USECURVESRMULATING  PROBABILITY" 

Aix-Marseille-1  Uriiv.  (France).  Lab.  d'Hydrobio- 

W89PMI7?9y  bibliograPhic  entrv  see  F'eld  2H. 


NEW  PROCEDURE  FOR  GRIDDING  ELEVA- 
TION AND  STREAM  LINE  DATA  WITH 
AUTOMATIC  REMOVAL  OF  SPURIOUS  PITS 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

M.  F.  Hutchinson. 

Journal  of  Hydrology  JHYDA7,  Vol.  106,  No  3/ 

4,  p  21 1-232,  April  20  1989.  1 1  fig,  57  ref. 

Descriptors:  'Topographic  mapping,  "Terrain 
analysis,  'Geomorphology,  Drainage,  Algorithms, 
Statistical  methods,  Hydrology,  Mathematical 
studies,  Topography,  Elevation. 

A  morphological  approach  to  the  interpolation  of 
regular  grid  digital  elevation  models  (DEMs)  from 
surface  specific  elevation  data  points  and  selected 
stream  lines  is  presented.  The  approach  has  given 
nse  to  a  computationally  efficient  interpolation 
procedure  that  couples  the  minimization  of  a  ter- 
rain specific  roughness  penalty  with  an  automatic 
drainage  enforcement  algorithm.  The  drainage  en- 
forcement algorithm  removes  spurious  sinks  or  pits 
yielding  DEMs  that  may  be  used  to  advantage  in 
hydrological  studies.  The  drainage  enforcement  al- 
gorithm has  also  been  found  to  significantly  in- 
crease the  accuracy  of  DEMs  interpolated  from 
sparse  but  well-chosen,  surface  specific  elevation 
data  Moreover,  it  facilitates  the  detection  of  errors 
in  elevation  data  that  would  not  be  detected  by 
more  conventional  statistical  means  and  forms  a 
sound  physical  basis  for  cartographic  generaliza- 
tion. (Author  s  abstract) 
W89- 11679 


FOR 


SSSH?110       CASTER       MODEL 
HOURLY  PRECIPITATION  DATA 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-1 1680 


^^55!°  ™E  ^PACTS  OF  STREAM  REG- 
ULATION  IN  THE  FLATHEAD  RIVER  BASIN 
^^TANA'  USA-  L  SIMULATION  MODEL-' 
LING  OF  SYSTEM  WATER  BALANCE. 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

For  primary  bibliographic  entry  see  Field  4A. 
W89-1 1698 


ABILITY   OF  PHABSIM   TO   PREDICT  CHI- 
NOOK SALMON  SPAWNING  HABITAT 

Department   of  Fisheries   and   Oceans,    Nanaimo 
(British  Columbia).  Pacific  Biological  Station 
For  primary  bibliographic  entry  see  Field  81 


PARAMETER  ESTIMATION  FOR  THE  GEN- 
ERAL EXTREME  VALUE  DISTRIBUTION 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

H.  N.  Phien,  and  E.  T.  S.  Fang 

Water  SA  WASADV,  Vol.   15,  No.  2,  p  57-64 

April  1989.  6  tab,  24  ref.  '  P  ' 

Descriptors:  'Statistical  methods,  'Extreme 
values,  'Frequency  distribution,  'Statistics,  'Flood 
frequency  Monte  Carlo  method,  Maximum  likeli- 
hood method,  Variance,  Censoring,  Bias,  Errors, 
Akaike  information  criterion,  Mathematical 
models,  Comparison  studies,  Estimating,  Analysis 
of  variance.  } 

The  magnitude  of  extreme  events  may  be  taken  to 
a  reasonable  approximation,  as  being  distributed 
according  to  one  of  the  three  extreme-value  distri- 
butions defined   by   Fisher  and   Tippet   in    1928 
These  were  combined  by  Jackson  into  a  general 
(or  generalized)  extreme  value  distribution  (GEV) 
using  a  transformation  and  reparameterization  of 
the  three-parameter  Weibull  distribution.  In  practi- 
cal applications,  the  three  parameters  of  the  GEV 
must  be  estimated  from  sample  data.  For  complete 
samples,  Jenkmson's  method  of  sextiles,  method  of 
probability-weighted      moments      (PWM)       and 
method  of  maximum  likelihood  (ML)  can  be  used 
In  the  present  study,  and  extension  of  the  PWM 
was  made  for  the  case  of  censored  samples.  Monte 
Carlo  experiments  were  conducted  to  compare  the 
performance  of  the  ML  and  PWM  methods  on 
such  samples,  and  to  investigate  the  effect  of  cen- 
soring on  the  estimates  of  the  T-year  flood  Type  I 
censoring  was  employed  because  results  related  to 
1  ype  II  are  readily  available  elsewhere  and  Type  I 
censoring  is  commonly  encountered  with  measure- 
ment devices.  For  complete  samples,  the  PWM 
provided  estimators  that  are  less  biased  than  the 
ML  estimators.  For  the  variances/co variances  of 
the  parameter  estimators,  the  PWM  had  a  compa- 
rable efficiency  to  the  ML.  However,  for  the  ex- 
treme quantiles,  the  PWM  estimators  had  much 
larger  variances.  For  censored  samples,  the  exten- 
sion provided  here  for  the  PWM  did  not  perform 
satisfactorily  in  terms  of  the  bias  and  variances  of 
the  estimators.  The  ML,  in  contrast,  still   func- 
tioned well.  It  can  reduce  the  bias  and  even  the 
variances   of   the    estimators    at    some   censoring 
levels.    The    Akaike    information    criterion,    used 
along  with  the  ML  estimators,  can  identify  the 
extremal  models  with  a  high  accuracy  level  for 
both  complete  and  censored  samples.  (Rochester- 

W89- 11742 


An  experiment  was  conducted  in  the  G  tunnel 
complex  at  the  Nevada  Test  Site  to  evaluate  geoto- 
mography  as  a  possible  candidate  for  in  situ  moni- 
toring of  moisture  content  near  a  heater  in  densely 
welded  tuff.  Alterant  tomographs  of  electromag- 
netic permittivity  at  200  MHz  were  made  of  the 
densely  welded  tuff  in  two  planes  near  a  heater 
which  was  used  to  simulate  a  thermal  load  of  a 
nuclear  waste  container.  When  the  1-kW  heater 
was  turned  on,  the  tomographs  indicated  a  rapid 
and  strong  drying  adjacent  to  the  heater.  Moisture 
loss    was    not   symmetric   about    the   heater   but 
seemed  to  be  influenced  strongly  by  heterogeneity 
in  the  rock  mass.  The  linear  character  of  many 
tomographic  features  and  their  spatial  correlation 
with  fractures  mapped  in  boreholes  are  evidence 
that  drying  was  most  rapid  along  certain  fractures 
When  the  heater  was  turned  off,  an  increase  in 
moisture  content  occurred  around  the  heater  and 
along  the  dry  fractures.  However,  this  process  is 
much  slower  and  the  magnitude  of  the  moisture 
increase  much  smaller  than  the  changes  observed 
during  heating  of  the  rock.  The  interpretation  of 
the  tomographs  is  preliminary  until  they  can  be 
processed   without  the  restrictive  assumption  of 
straight   ray    paths   for   the   signals    through    the 
highly  heterogeneous  rock  mass.  However,  from 
these  preliminary  results  it  is  concluded  that  geoto- 
mography  can  provide  useful  moisture  content  in- 
formation near  a  heater  in  densely  welded  tuff, 
rhis  conclusion  is  based  on  the  fact  that  the  experi- 
mental  results   and   their  interpretation   are  self- 
consistent  and  in  good  agreement  with  behavior 
expected  of  the  heated  rock  mass.  (Author's  ab- 
stract) 
W89-11752 


SYMMETRIC-MATRIX  TIME  INTEGRATION 
SCHEME  FOR  THE  EFFICIENT  SOLUTION 
OF  ADVECTION-DISPERSION  PROBLEMS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hv- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  5B 

W89-11756 


NUMERICAL  INVESTIGATION  OF  THE  CON- 
JUGATE GRADIENT  METHOD  AS  APPLIED 
TO  THREE-DIMENSIONAL  GROUNDWATER 
FLOW  PROBLEMS  IN  RANDOMLY  HETERO- 
GENEOUS POROUS  MEDIA, 
Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

P.  D.  Meyer,  A.  J.  Valocchi,  S.  F.  Ashby,  and  P 
E.  Saylor. 

Water  Resources  Research  WRERAO  Vol  25 
No.  6,  p  1440-1446,  June  1989.  1  fig,  4  tab  19  ref 
USGS  Grant  14-08-001-G1299,  U.S.  DOE  Grant 

BOE£EFG02-87ER25026>  and  NSF  Grant  DMS 
o7UJ226. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Porous  media,  'Computer  programs  Data 
processing,  Conjugate  Gradient  Method,  Algo- 
rithms, Supercomputers,  Mathematical  models 
Polynomials,  Mathematical  equations. 


ADDITION  OF  A  CLIMATE  VARIABLE  TO 
JSF.  HOWE  AND  LINA WEAVER  WESTERN 
SPRINKLING  EQUATION. 

Wilson  (Lee)  and  Associates,  Inc.,  Santa  Fe  NM 

ufoo  ?™ry  blbl'°Sraphic  entry  see  Field  3D. 
way- ]  1 750 


EVALUATION  OF  ELECTROMAGNETIC  TO- 
MOGRAPHY TO  MAP  IN  SITU  WATER  IN 
HEATED  WELDED  TUFF.  ™A»*«  IN 

Lawrence  Livermore  National  Lab.,  CA 

W.  Daily,  and  A.  Ramirez. 

Water  Resources  Research  WRERAO    Vol    25 

No.    6,   p    1083-1096,   June    1989.    6   fig     26   ref 

append,  6  plates.  DOE  Contract  W-7405-ENG-48! 

Descriptors:  'Tomography,  'Geophysics, 

Remote  sensmg,  'Geotomography,  'Nevada  Test 
Site,  'Radioactive  waste  disposal,  'Moisture  con- 
tent, Performance  evaluation,  Rock  properties 
Heat  sensing,  Rock  fractures,  Tunnels,  Tuff,  Spa- 
tial distribution. 


Field-scale  modeling  of  three-dimensional  ground- 
water  flow   in    randomly   heterogeneous   porous 
media  is  considered.  The  system  of  linear  equations 
resulting  from  the  finite  difference  discretization  of 
this  problem  easily  may  involve  more  than  a  mil- 
lion unknowns.  Problems  of  such  magnitude  can  be 
solved  practically  only  on  supercomputers  and  re- 
quire an  efficient  iterative  solution  method  that  is 
well  suited  to  the  architecture  of  the  particular 
computer  being  used.  The  preconditioned  conju- 
gate gradient  method  is  highly  efficient  for  this 
groundwater  flow  problem,  and  by  using  an  appro- 
priate preconditioning  matrix  the  method  can  be 
adapted   to   different   computers.   The   numerical 
software  package  CgCode  enhances  this  adaptabil- 
ity. The  user  of  CgCode  must  provide  only  subrou- 
tines for  preconditioning  and  matrix-vector  multi- 
plication. These  subroutines  could  be  tailored  to 
the  specific  problem  and  machine  architecture.  Nu- 
merical results  demonstrating  the  efficiency  of  pol- 
ynomial preconditioning  for  the  conjugate  gradient 
on  both  a  vector  machine  (Cray  X-MP/48)  and  a 
vector-parallel  machine  (Alliant  FX/8)  are  pre- 
sented. In  these  test  problems  the  Turning-Bands 
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method  was  used  to  generate  the  three-dimensional 
In  K  (hydraulic  conductivity)  fields.  The  most 
difficult  test  problem  involved  980,000  unknowns 
and  had  a  In  K  standard  deviation  of  2.3.  The  head 
field  solution  for  this  problem  was  obtained  in  5y 
central  processing  unit  minutes.  With  correct 
choice  of  the  proper  iterative  method  and  precon- 
ditioner,  it  is  possible  to  solve  large  groundwater 
problems  fairly  cheaply.  (Rochester-PTT) 
W89- 11783 

INTFRPLAY    BETWEEN    PARAMETER    UN- 
CERTAINTY   AND    MODEL    AGGREGATION 

FRROR 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11788 

OPTIMAL  ESTIMATION  OF  CONTAMINANT 
TRANSPORT  IN  GROUND  WATER. 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing.  .  .  ,  cri 

For  primary  bibliographic  entry  see  Field  iB. 
W89-11790 

REAL-TIME  QUALITY  CONTROL  OF 
^TREAMFLOW  DATA-A  SIMULATION 
STUDY. 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 11802 

MERITS  OF  STATISTICAL  CRITERIA  FOR 
THE  PERFORMANCE  OF  HYDROLOGICAL 
MODELS. 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 
forschung,  Davos  (Switzerland). 
J.  Martinec,  and  A.  Rango.  „,,,„«„ 

Water  Resources  Bulletin  WARBAQ,  Vol.  25,  No. 
2,   p  421-432,  April   1989.    12  fig,  2  tab,   5  ref. 

Descriptors:  'Performance  evaluation,  *Statistical 
analysis,  *Hydrologic  models,  *Model  studies, 
Mathematical  equations,  Mathematical  studies, 
Discharge  coefficient,  Discharge  hydrographs, 
Runoff,  Flow  discharge. 


The  performance  of  a  hydrological  model  is  usual- 
ly assessed  first  by  visual  inspection  of  the  meas- 
ured and  computed  hydrographs.  Numerous  statis- 
tical criteria  are  available  for  numerical  evaluation 
of  model  accuracy  in  each  single  year,  in  a  particu- 
lar season  of  the  year,  or  in  a  sequence  of  years  or 
seasons.  In  the  last  case,  the  problem  of  computing 
the  overall  results  has  to  be  considered.  If  too 
many  criteria  are  used  and  the  criteria  are  switched 
frequently,  an  assessment  of  a  mode's  performance 
becomes  difficult  for  a  potential  user.  Therefore, 
this  study  concentrates  on  just  three  criteria  and 
their  combined  evaluation:  (1)  the  Nash-Sutchffe 
coefficient  (R  super  2),  which  compares  the  model 
computed  discharge  with  the  average  measured 
discharge;  (2)  the  'coefficient  of  gam  from  daily 
means'  (DG)  in  which  a  uniform  average  discharge 
is  replaced  by  daily  average  discharges;  and  (3)  the 
volumetric  difference  between  the  total  measured 
and  computed  runoff  (D  sub  v).  The  three  criteria 
were  combined  in  a  three  dimensional  representa- 
tion that  allows  intercomparisons  of  model  per- 
formance in  a  single  diagram.  Some  simple  recom- 
mendations  can  be   made.   When   calculating   R 
super  r2,  the  use  of  average  measured  discharge 
(Q)  from  the  same  season  or  year  being  simulated 
as  opposed  to  a  long-term  average  is  preferred 
when   extreme   seasons   or   years   are   evaluated. 
When  averaging  R  super  2  over  several  seasons  or 
years,  use  a  simple  arithmetic  average  should  be 
used.  DG  is  a  valuable  statistic  to  compute  because 
it  is  a  measure  of  what  is  gained  by  using  a  particu- 
lar model  instead  of  the  daily  mean  discharges  (or 
a  'peasant's  model').  D  sub  v  is  a  valuable  supple- 
ment to  visual  inspection  of  hydrographs,  and  D 
sub  v  can  be  combined  with  R  super  2  and  DG  to 
produce    a    three-dimensional    representation    of 
model  performance  in  a  single  diagram.  (Lantz- 
PTT) 
W89-11805 


ELECTROMAGNETIC  DATA  INTERPRETA- 
TION USING  MULTIVARIATE  LEAST- 
SQUARES  REGRESSION. 

Soil  Testing  Engineers,  Inc.,  Baton  Rouge,  LA. 
G  P.  Boutwell,  and  T.  A.  Lawrence. 
IN-  Proceedings  of  the  FOCUS  Conference  on 
Eastern  Regional  Ground  Water  Issues,  September 
27-29,  1988,  Stamford,  Connecticut.  National 
Water  Well  Association,  Dublin,  Ohio,  1988.  p  3- 
20,  7  fig,  9  ref. 

Descriptors:  *Regression  analysis,  'Geophysics, 
•Electromagnetic  waves,  *Data  interpretation, 
•Least  squares  method,  'Multivariate  analysis,  Sta- 
tistical analysis,  Groundwater  pollution,  Hydraulic 
conductivity,  Stratigraphy,  Geophysics,  Plumes, 
Measuring  instruments,  Prediction,  Quantitative 
analysis. 

In  the  realm  of  surface  geophysics,  electromagne- 
tics (EM)  has  proven  to  be  an  effective  and  power- 
ful tool.  Its  popularity  in  groundwater  exploration 
and  contaminant  plume  delineation  has  grown  con- 
siderably in  the  past  few  years  because  it  is  cost- 
effective,   fast   and   relatively   simple.   The   most 
common  method  of  EM  data  presentation  is  simple 
contouring  of  field  data  which  allows  comparisons 
of  conductivity  with  depth  as  a  function  of  instru- 
ment  response.   This  does   not,   however    allow 
stratigraphic  definition.  A  statistical  method  ot  h.M 
data  interpretation  has  been  developed  for  use  in 
groundwater  studies.  A  mathematical  relationship 
is  developed  between  a  dependent  variable  such  as 
stratum  depth  or  contaminant  concentration,  and 
independent  variables,  i.e.,  EM  readings  taken  at 
known  points.  Multivariate  Least-Squares  Regres- 
sion is  used  to  establish  this  relationship  in  an 
equation  which  can  then  be  used  to  predict  stratum 
depth,  etc.,  at  other  EM  survey  points.  The  two 
major  advantages  of  this  method  of  Multivariate 
Regression  Prediction  (MVRP)  are:  (1)  the  EM 
survey  serves  as  an  extension  of  hard  data,  rather 
than  a  method  which  has  to  be  correlated  with 
additional    hard    data    or    another    geophysical 
method;  and  (2)  the  results  from  MVRP  are  in 
terms  of  feet  thickness,  mg/L  concentration,  etc., 
with  no  further  data  reduction  necessary.  Results 
of  various  stratigraphic  and  groundwater  studies 
show  that  MVRP  analysis  is  an  efficient  method 
which  produces  quantifiable  numbers  with  a  high 
level  of  confidence.  (See  also  W89-11916)  (Lantz- 
PTT) 
W89-11917 


PREDICTING  NITROGEN  CONCENTRA- 
TIONS IN  GROUND  WATER-AN  ANALYTI- 
CAL MODEL. 

IEP,  Inc.,  Sandwich,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 11927 

HAZARD  RANKING:  A  JOB  FOR  GEOGRAPH- 
IC INFORMATION  SYSTEMS. 

Nevada  Univ.,  Las  Vegas.  Environmental  Re- 
search Center. 

For  primary  bibliographic  entry  see  Held  3fc. 
W89-12053 


REVIEW  AND  EVALUATION  OF  CHEMICAL 
CONCENTRATION  DATA  FOR  USE  IN  SU- 
PERFUND  PUBLIC  HEALTH  EVALUATIONS. 

ICF-Clement,  Washington,  DC. 
J  M.  Vollmerhausen,  and  B.  Turnham. 
IN-  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada. 
1988.  p  408-412,  8  tab,  10  ref. 

Descriptors:  *Data  interpretation,  'Public  health, 
•Water  pollution  effects,  *Superfund,  Hazardous 
wastes,  Chemical  analysis,  Data  acquisition. 

Determination  of  the  reliability  and  validity  of 
chemical  concentration  data  is  a  critical  and  often 
complex  first  step  in  performing  Superfund  public 
health  evaluations.  This  data  review  step,  which 
often  requires  a  significant  proportion  of  the  total 
public  health  evaluation  process,  is  made  more 
complex  by  laboratory  and  site-specific  problems 
that  interfere  with  the  generation  of  consistently 


reliable  data.  The  conditions  under  which  certain 
types  of  data  are  used,  including  the  impacts  of 
their  inclusion  in  the  public  health  evaluation  and  a 
detailed  evaluation  of  key  elements  (e.g.,  detection 
limits,  blanks  and  data  qualifiers)  are  examined.  In 
this  context,  the  strengths  and  limitations  of  the 
EPA's  chemical  data  validation  process  also  are 
reviewed.  Through  various  site  examples,  some  of 
the  more  common  problems  encountered  when 
evaluating  data  for  use  in  public  health  evaluations 
are  discussed.  Detection  limits  for  specific  samples 
may  be  higher  than  actually  detected  values  or 
may  exceed  health  based  criteria  and  so  may  con- 
fuse the  data  analysis  process.  Data  qualifiers  may 
indicate  uncertainties  in  either  contaminant  identi- 
fy, concentration  or  both;  the  use  of  these  qualified 
data  may  or  may  not  significantly  impact  the  cal- 
culation of  health  risks  associated  with  reported 
concentrations.    Field,   trip,   or   laboratory   blank 
samples  may  contain  detectable  levels  of  analytes 
making  it  difficult  to  distinguish  between  contami- 
nant levels  which  are  sit-related  and  those  due  to 
sampling    or    laboratory    contamination.    Finally, 
both  the  identity  and  the  reported  concentration  of 
tentatively  identified  compounds  in  various  media 
at  a  site  are  questionable.  (See  also  W89-12002) 
(Lantz-PTT) 
W89- 12056 

SUMMARY  OF  SELECTED  DATA  ON  CHEMI- 
CAL CONTAMINANTS  IN  TISSUES  COLLECT- 
ED DURING  1984, 1985,  AND  1986. 

National  Ocean  Service,  Rockville,  MD.  Office  of 

Oceanography  and  Marine  Assessment. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12105 

RESEARCH,  INVESTIGATIONS  AND  TECHNI- 
CAL DEVELOPMENTS:  NATIONAL  MAP- 
PING PROGRAM,  1985-1986. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Open 
File  Report  87-315,  1988.  139p,  41  fig,  2  tab,  116 
ref. 

Descriptors:  'Data  acquisition,  *Mapping,  •Re- 
search priorities,  Remote  sensing,  Computers,  Car- 
tography, Satellite  technology,  Geography. 

The  National  Mapping  Program  of  the  U.S.  Geo- 
logical Survey  is  organized  into  major  subject 
areas  of  digital  cartography,  geodetic  surveys, 
image  mapping,  image  processing,  remote  sensing, 
and  geographic  information  systems.  The  applica- 
tion of  digital  cartographic  concepts  is  leading  not 
only  to  automated  map  production,  but  to  the 
merging  analysis  of  cartographic  and  other  earth 
science  data  in  digital  form-the  essence  of  modern 
geographic  information  systems.  Several  projects 
are  of  special  interest.  These  include  the  Division  s 
MARK  II  digital  system  development;  production 
of  the  GLORIA  sonar  image  atlas  of  the  Exclusive 
Economic  Zone;  Global  Positioning  System  activi- 
ties- the  Chernobyl,  U.S.S.R.,  image  analysis;  the 
1-250,000-scale  Landstat  image  map  of  Denali  Na- 
tional Park  and  Preserve,  Alaska  and  the  numerous 
applications  of  geographic  information  systems. 
(Author's  abstract) 
W89-12130 
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HOOD  CHARACTERISTICS  FOR  SIPHON- 
SHAFT  SPILLWAYS. 

Istanbul  Univ.  (Turkey). 

N.  Agiralioglu,  and  R.  F.  Muftuoglu. 

Journal      of     Hydraulic      Engineering     (ASCfc.) 

JHEND8,  Vol.  115,  No.  5,  p  636-649,  May  1989.  9 

fig,  1  tab,  3  ref,  append. 

Descriptors:  *Spillways,  *Siphons,  Reservoirs,  Hy- 
draulic structures,  Hydraulic  engineering,  Hydrau- 
lic design,  Measuring  instruments. 

A  siphon-shaft  spillway  is  essentially  a  shaft  spill- 
way furnished  with  a  hood  that  causes  siphonic 
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operation.  The  main  advantage  of  a  siphon-shaft 
over  a  shaft  spillway  is  its  capability  to  reach 
nearly  its  maximum  discharge  capacity  under  a 
small  head  sufficient  to  start  siphonic  action,  and  to 
maintain  nearly  full  capacity  flow  until  reservoir 
level  falls  to  the  hood-skirt  edge  elevation.  It  also 
enables  the  reservoir  management  authority  to  reg- 
ulate the  water  level  within  the  limits  set  by  the 
crest  and  the  scirt  edge.  A  siphon-shaft  spillway 
model  was  constructed  in  the  Hydraulic  Laborato- 
ry of  the  Technical  University  of  Istanbul.  The 
model  consisted  of  a  prismatic  tank,  a  siphon-shaft 
spillway,  and  necessary  supply,  discharge,  and 
measurement  devices.  An  experimental  study  was 
conducted  to  determine  the  dimensions  and  shape 
of  the  hood  for  a  siphon-shaft  spillway  consisting 
of  a  standard-bellmouth  shaft  and  a  hood  wholly 
covering  the  shaft.  Cylindrical  hoods  of  various 
dimensions  were  tested  in  the  search  for  appropri- 
ate dimensions  and  streamlines.  The  appropriate 
hood  dimensions  were  determined  by  evaluating 
the  results  regarding  the  siphonic  operation,  dis- 
charge coefficients,  and  pressure  conditions.  The 
hood  design  was  developed  by  streamlining  the 
cylindrical  hood  of  selected  dimensions.  The  di- 
mensions and  shape  of  the  developed  hood  seem 
appropriate  and  hence  its  characteristic  area  ratios 
A  sub  gamma/A  =  3.7  and  A  sub  delta/A  =  3.0, 
and  its  shape  defined  by  the  dimensionless  coordi- 
nates are  recommended  for  applications.  Dimen- 
sionless graphs  of  discharge  coefficient  and  pres- 
sure heads  on  the  crest  and  hood  for  the  developed 
hood  were  developed.  (Doria-PTT) 
W89-11211 


DETENTION  POND  SIZING  FOR  MULTIPLE 
RETURN  PERIODS. 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

A.  O.  Akan. 

Journal     of     Hydraulic     Engineering     (ASCE) 
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Descriptors:  'Detention  reservoirs,  *Routing, 
•Urban  runoff,  Storage,  Flow  characteristics,  Out- 
lets, Mathematical  equations,  Mathematical 
models,  Computers,  Runoff,  Hydrographs. 

A  desk-top  method  to  size  detention  ponds  and  the 
outlet  facilities  for  multiple  return  periods  is  based 
on  the  usual  reservoir  routing  technique,  which 
couples  the  hydrologic  storage  equation  with  those 
describing  flow  through  the  outlet  structures.  The 
equations  are  rearranged  in  terms  of  several  dimen- 
sionless parameters.  A  computer  model  is  em- 
ployed to  solve  the  governing  equations  using  a 
finite  difference  scheme.  The  results  obtained  for 
carefully  chosen  combinations  of  the  dimensionless 
parameters  are  generalized  based  on  the  concept  of 
similarity.  They  are  presented  in  chart  form.  These 
charts  can  be  used  directly,  i.e.,  without  a  lengthy 
trial-and-error  routing  procedure,  to  size  a  deten- 
tion pond  that  satisfies  a  set  of  design  criteria 
requiring  the  control  of  runoff  for  at  least  three 
return  periods.  The  use  of  the  design  charts  is 
illustrated  through  a  sample  application.  (Author's 
abstract) 
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DAMS  REBORN. 

Bureau  of  Reclamation,  Denver,  CO. 

R.  Quint,  and  W.  Fielder. 
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Descriptors:  'Dam  construction,  'Dam  rehabilita- 
tion, 'Dams,  "Reservoirs,  'Water  yield  improve- 
ment, 'Arizona,  Reservoir  design,  Rehabilitation, 
Bureau  of  Reclamation,  Dam  modifications,  Draw- 
down. 

Rising  water  prices  in  Arizona  have  necessitated 
the  rehabilitation  of  dams  without  draining  them. 
Therefore,  the  Bureau  of  Reclamation  has  plans  to 
rehabilitate  Theodore  Roosevelt  and  Stewart 
Mountain  dams  without  major  reservoir  draw- 
downs. The  modifications  for  Theodore  Roosevelt 
Dam  include:  raising  the  existing  dam  77  ft.  to 
provide  both  flood  control  and  additional  conser- 
vation   storage;    constructing   a    new    steel    arch 


bridge  upstream  from  the  dam  to  remove  traffic 
from  the  structure;  installing  a  lake  tap  and  a 
tunnel  through  the  left  abutment;  replacing  the 
existing  36  MW  turbine  with  a  new  unit  that  will 
fit  into  the  existing  scroll  case;  and  adding  aesthet- 
ics to  the  modified  features.  Stewart  Mountain 
Dam  located  three  dams  downstream  from  Theo- 
dore Roosevelt  Dam,  will  be  stabilized,  an  auxilia- 
ry spillway  will  be  built,  and  the  existing  power 
penstock,  river  outlet  works  and  spillway  will  all 
be  modified.  Because  of  the  inner-dependencies  of 
all  the  dams,  proper  construction  sequencing  for 
the  Theodore  Roosevelt  Dam  and  Stewart  Moun- 
tain Dam  is  imperative.  Therefore,  the  modifica- 
tion at  Stewart  Mountain  Dam  will  be  completed 
prior  to  the  partial  reservoir  drawdown  and  major 
construction  of  Theodore  Roosevelt  Dam  (White- 
Reimer-PTT) 
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RISK  ASSESSMENT  OF  EXTREME  EVENTS- 
APPLICATION. 

McKinsey  and  Co.,  Inc.,  Stockholm  (Sweden). 
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Journal  of  Water  Resources  Planning  and  Manage- 
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Science  Foundation  Grant  No.  ECE85- 13445  and 
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Systems  Management,  Inc.  Contract  No  4 IX- 
56529V. 
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floods.       'a 

The  safety  bf  many  existing  dams  could  be  im- 
proved by  modifying  them  structurally  in  accord- 
ance with  recent  advances  in  statistical  hydrology 
and  improved  availability  of  meteorological  and 
hydrological  data.  Any  increase  in  safety  that 
might  be  gained  by  structural  changes  must  be 
balanced  against  their  costs.  The  risk  analysis 
methodology  known  as  the  partitioned  multiobjec- 
tive  risk  method  (PMRM)  is  explored  in  this  paper 
through  a  dam-safety  problem.  The  PMRM  is  well 
suited  to  the  task  of  solving  the  probabilistic  opti- 
mization problem  posed  by  such  risk-versus-cost 
considerations.  With  the  PMRM,  a  number  of  con- 
ditional expected-damage  functions  are  generated. 
Of  these,  one  that  represents  events  of  a  more 
extreme  and  catastrophic  character  is  of  particular 
interest  here.  The  close  relationship  that  exists 
between  the  expectation  of  damage  and  the  statis- 
tics of  extremes  is  shown  to  simplify  the  implemen- 
tation of  the  PMRM,  and  the  relationship  also 
permits  the  derivation  of  closed-form  equations 
that  determine  (for  any  partitioning  of  the  proba- 
bility axis)  the  expected  damage,  given  that  a  flood 
with  a  return  period  that  equals  or  exceeds  a 
specific  number  of  years  occurs.  Finally,  an  analy- 
sis is  made  as  to  how  the  choice  of  the  distribution 
function  representing  the  annual  flood  peaks  might 
affect  the  conditional  expectations.  (Author's  ab- 
stract) 
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AUTOMATED    DESIGN    OF    WASTEWATER 
PLANTS. 

Municipality    of    Metropolitan    Seattle-METRO, 

WA. 
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RATING  SYSTEM  FOR  THE  CONCRETE  IN 
NAVIGATION  LOCK  MONOLITHS, 

For  primary  bibliographic  entry  see  Field  8F. 
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Descriptors:  'California,  'Intakes,  'Stilling  basins 
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The  intake  structure  of  the  proposed  Dutch  Gulch 
Dam  will  provide  effective  regulation  of  both 
flood  control  and  water  quality  releases.  The 
model  investigation  of  the  outlet  works  for  the 
proposed  structure  was  concerned  with  verifica- 
tion and  improvement  of  the  hydraulic  design  of 
the  intake  structure,  conduit,  and  stilling  basin.  The 
study  was  conducted  in  a  l:25-scale  model  of  the 
outlet  works,  which  reproduced  a  portion  of  the 
approach  area,  the  intake  structure,  the  outlet  con- 
duit, the  hydraulic  jump  type  stilling  basin,  and 
approximately  400  ft  of  exit  channel.  Pressure  flow 
occurred  in  the  turbine  exit  chamber  for  turbine 
releases  >  600  cu  ft/sec  (cfs).  Enlarging  the  exit 
chamber  portal  and  streamlining  the  portal  invert 
should  result  in  greater  turbine  releases  under  par- 
tial flow  conditions.  The  conduit  experienced  slug 
flow  for  a  wide  range  of  flood  control  discharges, 
which  created  surges  in  the  stilling  basin  and  exit 
channel.  The  conduit  was  vented,  resulting  in  a 
significant  reduction  of  the  range  of  discharges  for 
which  slug  flow  occurred.  Pressures  were  positive 
throughout  the  intake  structure  for  all  discharges 
observed.  Performance  of  the  original  design  exit 
channel  was  inadequate,  resulting  in  significantly 
higher  tailwaters  than  expected.  As  a  result  of 
model  tests,  changes  were  made  in  the  design  of 
the  exit  channel  to  pass  the  desired  discharges.  The 
stilling  basin  baffle  piers  were  also  modified.  Per- 
formance of  the  type  2  design  exit  channel  and 
stilling  basin  provided  adequate  energy  dissipation 
and  flow  conditions  for  all  discharges  (excluding 
slug  flow)  observed.  (Author's  abstract) 
W89- 11894 
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All  civil  works  structures  must  be  continually  eval- 
uated for  structural  safety,  stability,  and  operation- 
al adequacy.  This  is  particularly  true  for  underwat- 
er structures  partially  because  it  is  more  difficult  to 
establish  existing  damages  than  it  is  for  structures 
above  the  water;  and  partially  because  the  under- 
water failure  of  many  structures,  such  as  dams,  can 
produce  very  serious  loss  of  lives  and  property. 
The  overall  objectives  of  this  report  is  to  present 
organized  information  essential  to  the  evaluation 
and  monitoring  of  the  engineering  condition 
needed  for  continued  safety  of  underwater  civil 
works  structures.  Specific  objectives  are:  (a)  to 
summarize  the  typical  types  of  deterioration  that 
occur  in  underwater  concrete  structures;  (b)  to 
provide  engineering  guidelines  for  inspecting  the 
condition  of  underwater  structures;  and,  (c)  to 
provide  guidelines  for  interpreting  inspection  data 
As  recommended  in  the  report,  the  inspection  and 
evaluation  of  the  engineering  condition  of  under- 
water structure  are  presented  by  a  comprehensive 
review  of  the  design  of  the  structure  and  the 
construction  techniques  and  materials  used  as  well 
as  its  operation  and  maintenance  history.  Informa- 
tion is  obtained  from  available  engineering  data  on 
the  structure  and  from  onsite  investigation.  This 
report  summarizes  these  activities,  pertinent  in- 
spection procedures  and  techniques,  and  methods 
of  evaluation  used  by  the  Corps  of  Engineers  and 
the  US  Army  Engineer  Waterways  Experiment 
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Station.  Methods  and  procedures  that  were  devel- 
oped by  other  agencies  and  individuals  for  the 
evaluation  of  concrete  civil  works  structures  are 
also  included.  Standardized  and  other  methods  that 
have  proven  satisfactory  for  inspection  are  empha- 
sized Methods  that  have  potential  for  detection  of 
the  extent  and  cause  of  inadequacies  in  underwater 
concrete  structures  are  also  included.  (Authors 
abstract) 
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AIR-LIFT  DEVELOPMENT  SYSTEM  FOR 
DEEP  WELLS, 

Dunn  Geoscience  Corp.,  Albany,  NY. 
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During  a  geohydrologic  investigation  of  volatile 
organic  contamination,  five  deep  (100-200  ft)  bed- 
rock wells  were  installed.  An  air-lift  system,  de- 
signed for  developing  deep  groundwater  monitor- 
ing wells  was  selected  for  the  well  development. 
The  system  included  enough  threaded  sections  of  5 
ft  by   1   in.  schedule  40  PVC  pipe  and   1/2-m 
polyethylene  tubing  to  reach  the  bottom  of  each 
well   a  double  check  valve  that  threads  onto  the 
base' of  the  PVC  pipe,  an  air  compressor  that  is 
capable  of  generating  at  least   100  CFM  at  100 
pounds/sq  in  and  an  air  coalescer  unit  that  filters 
the  compressed  air  before  it  is  injected  into  the 
system.  Compressed  air  was  injected  through  the 
polyethylene  tubing  into  the  PVC  pipe,  evacuating 
the  water  within  it.  The  double  check  valve  system 
at  the  base  of  the  PVC  pipe  prevents  the  com- 
pressed air  from  entering  the  well  precluding  any 
introduction  of  air  into  formational  groundwater. 
Upon  evacuation,  more  groundwater  immediately 
entered  the  PVC  pipe  through  the  check  valves 
until  equilibrium  with  the  static  water  level  was 
reached.   Repeating  this  cycle   allowed   for  dis- 
charge rates  of  over  1  gallon  per  minute  (gpm). 
The  capability  of  this  system  to  rapidly  remove 
large  quantities  of  groundwater  from  the  deep 
wells  made  this  an  effective  and  efficient  method 
which  can  be  used  in  both  overburden  and  bedrock 
wells.  By  being  an  enclosed  air-lift  system,  the 
advantages  of  using  this  system  over  a  convention- 
al air-lift  system  are  numerous.  This  system  over- 
comes the  risk  of  transmitting  contaminants  mto 
the  well  and  surrounding  aquifer.  The  system  pre- 
vents the  injection  of  large  quantities  of  com- 
pressed air  which  could  possibly  alter  the  ground- 
water chemistry.  In  addition,  overburden  monitor- 
ing wells  and  bedrock  wells  that  have  been  in- 
stalled with  a  screen  and  gravel  pack  are  suscepti- 
ble to  serious  damage  (ie.,  blowing  out  sandpacks) 
as  a  result  of  conventional  air-lift  methods.  This 
risk  is  prevented  by  using  this  type  of  enclosed  air- 
lift system.  Finally,  this  system  is  much  more  effec- 
tive at  containing  discharging  groundwater  than  is 
a   conventional   air-lift   system.    (See   also   W89- 
11916)(Lantz-PTT) 
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Gallipolis  Locks  and  Dam,  located  on  the  Ohio 
River  approximately  279.2  miles  below  Pittsburgh, 
PA,  is  one  of  the  original  46  locks  and  dams 
provided  for  navigation.  The  capacity  of  the  exist- 
ing locks  and  their  approaches  are  inadequate  tor 
present  and  projected  traffic.  Alternatives  consid- 
ered for  the  improvement  of  conditions  included 
the  construction  of  either  one  1,200-ft  lock,  one 
1,200-ft  lock  and  a  600-ft  lock,  or  two  1,200-ft 
locks  in  a  canal  bypassing  the  existing  structure, 
with  and  without  the  use  of  the  existing  locks  with 
some  improvements;  and  a  complete  replacement 
structure  with  two   1,200-ft  locks  about  3  miles 
downstream.  Two  fixed-bed  models  constructed  to 
scales  of  1:120  were  used  to  study  navigation  con- 
ditions at  the  existing  site  and  at  the  replacement 
site  The  model  studies  indicated  that  conditions  at 
the  existing  site  would  continue  to  be  difficult  and 
hazardous  for  downbound  tows  using  the  existing 
locks  although  some  improvements  could  be  made. 
Satisfactory  navigation  conditions  could  be  devel- 
oped with  one  or  two  locks  in  the  bypass  canal  at 
the  existing  site,  and  provisions  could  be  made  tor 
two-way  traffic  under  most  conditions  with  two 
locks  in  the  bypass  canal.  Navigation  conditions 
for  downbound  tows  approaching  the  locks  with 
the  replacement  structure  (alternate  site)  would 
tend  to  be  difficult  and  hazardous  with  the  plan  as 
originally  proposed  because  of  the  alignment  and 
high  velocity  of  currents  approaching  the  locks.  A 
satisfactory  plan  was  developed  by  shifting  the 
structures  downstream,  rearranging  the  lock  auxil- 
iary walls,  and  modifying  the  excavation  of  the 
adjacent  (right)  bank.  (Author's  abstract) 
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ENVIRONMENTAL  ASPECTS  OF  RIGHTS-OF- 
WAY  FOR  NATURAL  GAS  TRANSMISSION 
PIPELINES:  AN  UPDATED  BIBLIOGRAPHY. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89- 12092 


8B.  Hydraulics 


NAVIGATION  CONDITIONS  AT  GALLIPOLIS 
LOCKS  AND  DAM,  OHIO  RIVER:  HYDRAU- 
LIC MODEL  INVESTIGATION. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

L.  J.  Shows,  and  R.  T.  Wooley. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

HL-89-10,  May  1989.  Final  Report.  199p,  25  fig,  8 

tab,  50  photos,  69  plates. 

Descriptors:  'Navigable  rivers,  *Dams,  •Naviga- 
tion, *Locks,  *Ohio  River,  'Hydraulic  models, 
Model  studies,  Gates,  Canal  construction,  Gallip- 
olis Locks  and  Dam,  Alternative  planning. 


MODELS    OF    DAM-BREAK    FLOW    IN    R-T 

SPACE.  „,  ._     .,      ... 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

J.  M.  Townson,  and  A.  H.  Al-Salihi. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  5,  p  561-575,  May  1989. 

1 1  fig,  28  ref,  append. 

Descriptors:  *Streamflow  forecasting,  'Flood 
waves  *Floods,  *Model  studies,  *Dam  failure, 
•Mathematical  models,  How,  Reservoirs,  Safety, 
Shallow  water,  Model  testing,  Simulation,  Chan- 
nels, Hydraulic  engineering. 

The  method  of  characteristics  is  applied  to  numeri- 
cal integration  of  the  shallow  water  equations  writ- 
ten in  r-t  coordinates.  Instant  failure  of  a  dam, 
between  vertical  walls  which  either  converge  or 
diverge,  is  then  simulated.  Comparisons  are  made 
with  the  Ritter  and  Stoker  solutions  for  parallel 
walls  and  different  initial  depths  downstream,  in- 
cluding the  associated  positive  surge.  Physical 
model  test  results  confirm  general  expectations  that 
converging  walls  create  deeper  and  faster  Hows 
downstream  and  vice  versa.  Composite  wall  ar- 
rangements are  tested,  and  comparison  also  is 
made  with  the  simulation  of  dam-break  flow  in  a 
contracting  channel  by  Marshall  and  Menendez. 
(Author's  abstract) 
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VELOCITY  DISTRIBUTION  IN  OPEN  CHAN- 
NEL FLOW. 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
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bution, Mathematical  equations,  Estimating  equa- 
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mics, Open  channels,  Flow,  Simulation,  Hydrau- 
lics. 

Velocity  distribution  equations  for  open  channel 
flows  are  derived  and  compared.  These  equations 
are  derived  by  a  combined  application  of:  (1)  A 
probabilistic  formulation  of  the  velocity  distribu- 
tion problem;  (2)  the  entropy  concept  in  the  selec- 
tion of  the  probability  distribution  function  of  ve- 
locity; (3)  a  geometrical  technique  in  modeling  a 
curvilinear  coordinate  and  the  coordinate  transfor- 
mation between  this  and  the  Cartesian  coordinates; 
and  (4)  the  basic  hydrodynamics  concerning  the 
rates  of  transport  of  mass,  momentum,  and  kinetic 
energy  by  the  flow  through  an  open  channel  cross 
section.  A  technique  to  estimate  the  parameters  of 
these  velocity  distribution  equations  is  also  devel- 
oped. The  equations  are  capable  of  modeling  and 
simulating  the  velocity  distribution  from  the  chan- 
nel bed  to  the  water  surface,  which  may  have  the 
maximum  velocity  occurring  on  or  below  the 
water  surface.  (Author's  abstract) 
W89- 11208 
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Using  both  a  theoretical  and  an  experimental  ap- 
proach, the  main  flow  features  in  junctions  with 
thoroughly  supercritical  flows  are  considered.  The 
junctions  are  characterized  by  rectangular  chan- 
nels of  equal  branch  width  and  sharp-edged  cor- 
ners. Junction  angles  of  22.5  and  45  degrees  are 
considered.  Expressions  are  given  for  the  direction 
of  the  main  wave  front,  and  the  wave  anglesin 
both  the  upstream  and  the  lateral  branches.  The 
prediction  is  based  on  a  conventional  cross-wave 
analysis,  in  which  streamline  curvature  effects 
were  not  incorporated.  Yet,  reasonable  agreement 
is  found  between  predictions  and  observations  re- 
garding the  maximum  wave  height  and  its  position 
ui  the  junction.  Furthermore,  the  velocity  field  and 
the  flow  surface  are  discussed  for  typical  flow 
configurations.  Finally,  the  limits  of  thoroughly 
supercritical  flow  conditions  are  verified  by  the 
momentum  equation,  thereby  including  the  flow 
contraction  generated  at  the  inflow  to  the  down- 
stream branch.  The  prediction  gave  reliable  results 
if  the  flow  depths  in  the  upstream  and  the  lateral 
branches  are  of  the  same  order.  (Doria-PTT) 
W89- 11209 


EXPERIMENTS    IN    SIDE-CHANNEL   SPILL- 
WAYS. ,  ._    ., 
Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
R.  Bremen,  and  W.  H.  Hager. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  115,  No.  5,  p  617-635,  May  1989. 
15  fig,  8  tab,  14  ref,  2  append. 

Descriptors:  'Side-channel  spillways,  'Spillways, 
•Channels,  'Flow  characteristics,  Hydraulic  jump, 
Tranquil  flow,  Profiles,  Prediction,  Hydraulics. 

Results  of  experimental  observations  in  rectangular 
side-channel  spillways  are  presented,  with  particu- 
lar attention  to  the  effects  of  a  nonpnsmatic  cross 
section  and  the  bottom  slope  on  the  free  surface 
profile  For  subcritical  flow,  the  difference  of  sur- 
face profiles  along  the  channel  axis  and  the  side 
walls  is  outlined.  Further,  flow  configurations  with 
supercritical  inflow  conditions  and  the  possible 
formation  of  hydraulic  jumps  along  the  lateral 
inflow  length  are  discussed.  The  observations  are 
compared  with  predictions  based  on  an  extended 
theoretical  approach,  thereby  includmg  the  stream- 
wise  momentum  contribution  due  to  the  lateral 
flow.  The  agreement  between  the  computed  and 
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the  observed  axial  free  surface  profile  is  fair  The 
proposed  extended  model  equation  should  be  con- 
sidered whenever  the  bottom  slope  of  the  side 
channel  is  larger  than  a  certain  percentage  (Au- 
thor's abstract) 
W89-11210 


HOOD    CHARACTERISTICS    FOR    SIPHON- 
SHAFT  SPILLWAYS. 

Istanbul  Univ.  (Turkey). 

F°r  Primary  bibliographic  entry  see  Field  8A. 


HYDRAULIC   JUMP    IN    U-SHAPED    CHAN- 

NEL. 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil 
W.  H.  Hager. 

Journal  of  Hydraulic  Engineering  (ASCE} 
JHEND8,  Vol.  115,  No.  5,  p  667-675,  May  1989  7 
fig,  1  tab,  7  ref,  append. 

Descriptors:  'Open-channel  flow,  *Hydraulic 
jump,  'Channel  morphology,  Conduits,  Mathemat- 
ical analysis,  Velocity  distribution,  Profiles,  Flow 
characteristics,  Flow  pattern,  Hydraulics,  Stilling 
basins. 

Hydraulic  jumps  in  circular  conduits  flowing  par- 
tially full  have  received  only  minor  attention.  Lane 
and  Kindsvater  have  collected  data  that  led  to 
partially  or  completely  filled  tail  water  conditions 
rneir  computed  sequent  depths  ratio  slightly  over- 
estimated observations.  Silvester  reported  similar 
results.   Rajaratnam  pointed  at  the  formation  of 
lateral  wings  at  the  toe  of  the  jump.  Also,  Rajarat- 
nam analyzed  hydraulic  jumps  in  exponential  and 
circular  cross  sections  but  did  not  present  any 
experimental  data.  The  only  observations  in  circu- 
lar conduits  flowing  partially  full  are  due  to  Kun- 
statsky  and  Vybora.  However,  neither  experimen- 
tal details  nor  basic  data  are  presented.  Some  basic 
aspects  of  hydraulic  jumps  in  circular  conduits 
running  partially  full  are  clarified.  To  allow  easy 
access  to  the  flow,  a  U-shaped  channel  was  used 
instead  of  a  circular  conduit.  Regarding  the  se- 
quent depths  ratio,  small  differences  between  flows 
in  U-shaped  and  circular  channels  are  found.  Sev- 
eral types  of  surface  profiles  are  discussed    The 
most  interesting  results  pertain  to  the  internal  jump 
phenomena.  For  small  relative  inflow  depth  a  dis- 
tinct   bottom    separation    appears.    Several    flow 
zones  are  described  and  typical  axial  velocity  dis- 
tributions are  presented.  The  application  of  the 
peculiarity   to   stilling  basins   of  short   protected 
bottom   length   is   discussed.   For  larger  relative 
inflow  depth,  the  flow  resembles  hydraulic  jumps 
in  a  rectangular  channel.  (Doria-PTT) 
W89-11213 


ASSESSING  THE  VALIDITY  OF  THE  CHAN- 
™k™ ODEL  OF  FRACTURE  APERTURE 
UNDER  FIELD  CONDITIONS. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 


n^  £52UP1NG  EFFECT  IN  IRREGULAR 
WAVE  AGITATION  IN  HARBORS. 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
Y.  Ouellet,  and  I.  Theriault. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED4,  Vol.  115,  No  3  n 
363-383  1989.  11  fig,  4  tab,  26  ref.  National  Sci- 
ence and  Engineering  Research  Council  of  Canada 
Grant  A7099. 

Descriptors:  'Hydraulic  properties,  'Wave  action 
Hydraulic  models,  'Harbors,  Reflection,  Diffrac- 
tion, Wave  refraction. 

Hydraulic  model  tests  were  conducted  on  two 
different  natural  harbors  to  study  the  influence  of 
diffraction  and  reflection  of  irregular  waves  com- 
pared to  regular  waves.  Two  types  of  reflective 
walls  within  one  harbor  were  also  tested.  Irregular 
wave  trams  with  different  peak  frequencies  and 
groupiness  factors  were  generated.  These  tests 
have  shown  that  within  the  limits  of  the  frequency 


band  of  the  spectral  energy  density,  irregular  wave 
diffraction-reflection  coefficients  show  less  varia- 
bility and  appear  to  give  better  information  than  do 
the  ones  obtained  from  regular  wave  tests.  Outside 
the  frequency  range  containing  most  of  the  energy 
ot  the  incident  wave  train,  high  values  of  the 
transfer  function  were  observed  in  the  lower  and 
upper  frequency  range.  However,  their  energy 
content  was  relatively  small,  and  the  long  wave 
energy  attached  to  wave  grouping  could  not  be 
attributed  to  harbor  resonance.  In  the  high  fre- 
quency range,  the  presence  of  noise  is  attributed  to 
the  high  transfer  function  estimates.  (Author's  ab- 
stract) 
W89-11473 


DUTCH  GULCH  OUTLET  WORKS,  COTTON- 
WOOD CREEK,  CALIFORNIA. 

Army  Engineer  Waterways  Experiment  Station 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 


NEWPORT  NEWS  CHANNEL  DEEPENING 
SE2H.Y'  VIRGINIA:  NUMERICAL  MODEL  IN- 
VESTIGATION. 

Army  Engineer  Waterways  Experiment  Station 

Vicksburg,  MS.  Hydraulics  Lab. 

H.  C.  Lin,  and  W.  D.  Martin. 

Available  from  the  National  Technical  Information 

ueTrV^e;.SpTringfield'  VA  22161'  Technical  Report 
HL-89-12,  June  1989.  Final  Report.  56p  5  fig  1 
tab,  22  plates,  7  ref,  append. 

Descriptors:  'Model  studies,  'Channel  improve- 
ment 'Newport  News  Channel,  'Mathematical 
models,  'Sedimentation,  'Virginia,  'Water  circula- 
tion, 'TidaJ,  currents,  Hydrodynamics,  Estuaries 
Finite  element  method,  James  River,  Hampton 
Roads,  Tidal  flats,  Eddies,  Sediment  transport 
Flow  velocity,  Shoals. 

This    report    presents    results    from    a   numerical 
model  investigation  whose  primary  objective  was 
to  evaluate  general   changes  in  circulation,  cur- 
rents, and  sedimentation  associated  with  the  over- 
deepening  of  the  Newport  News  Channel.  An  ad- 
ditional objective  of  the  study  was  to  assess  the 
effects  of  the  over-deepening  on  the  reported  estu- 
anne    circulation    cell    (flow    convergence)    off 
Hampton  Flats  and  Newport  News  Point.  Three 
alternative  plans  of  over-deepening,  57,  64,  and  70 
TAncerfrevaluated-   This   invest'gation   used   the 
i  ABS-2  finite  element  numerical  models  RMA-2V 
for  hydrodynamic  analysis  and  STUDH  for  sedi- 
ment transport  computation  with  a  modified  ver- 
sion of  an  existing  numerical  mesh  (expansion  plan 
B)  of  the  Lower  James  River.  Results  from  the 
numerical   hydrodynamic   modeling   indicated   no 
velocity  increases  in  the  Willoughby  Bay  area  The 
maximum  velocity  change  identified  in  the  Hamp- 
ton Flats  are  was  <  0.1  ft/sec  during  the  maximum 
flood  tide.  The  maximum  velocity  change  in  the 
channel  was  0.2   ft/sec.   No  circulation  changes 
were  identified  in  the  base-to-plan  comparison  of 
velocity  vector  plots.  Additionally,  no  change  in 
tidal  phasing  or  water-surface  elevation  was  de- 
tected. The  formation  and  location  of  the  two- 
dimensional   circulation   cell   off  Newport   News 
Point  were  unaffected  by  any  of  the  plans.  Results 
from  the  sedimentation  modeling  showed  that  a 
maximum  decrease  in   shoaling  in   the   Hampton 
Flats  are  was  about  7%,  a  maximum  increase  in 
shoaling  in  the  Newport  News  Channel  was   < 
1%,  and  a  maximum  increase  in  shoaling  in  the 
Willoughby  Bay  areas  was  about  6%.  (Lantz-PTT) 


This  volume  explains  the  most  recent  methods  of 
analysis  for  solving  hydraulic  transient  problems 
focusing  on  practical  applications  in  hydroelectric 
power  plants,  water  supply  systems,  oil  pipelines 
open  channels,  and  cooling  water  systems.  Almost 
all  important  aspects  of  hydraulic  transients  are 
covered,  starting  with  basic  principles  and  defini- 
tions. Fully  explained  are:  waterhammer  analysis 
resonance  in  pressurized  piping  systems;  elimina- 
tion of  undesirable  transients;  analysis  of  surge 
tanks  using  a  lumped-system  approach;  transients 
caused  by  turbines  and  centrifugal  pumps-  and 
transients  in  cooling  water  systems,  in  oil  pipelines 
and  in  open  channels.  New  areas  fully  explained 
are:  explicit  and  implicit  finite  difference  schemes 
cooling  water  systems;  governed  hydraulic  tur- 
bines; and  derivation  of  governing  equations  using 
the  Reynolds  transport  theorem.  In  addition  new 
information  is  included  on:  pump  turbines,  closed 
surge  tanks,  hydraulic  turbine  governors,  and  on 
recent  advances  in  numerical  methods.  Case  stud- 
ies of  actual  projects  and  up-to-date  references  are 
included.  (Lantz-PTT) 
W89- 11998 


HYDRAULIC  CHARACTERISTICS  OF  MODEL 
SOIL-BENTONITE  SLURRY  CUTOFF  WALLS 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
F°r  Primary  bibliographic   entry   see   Field   5G. 
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I?1L£LHYDRAULICS  AT  GREEN  HARBOR, 
MARSHFIELD,  MASSACHUSETTS. 

Coastal  Engineering  Research  Center,  Vicksburg, 

L.  L.  Weishar,  and  D.  G.  Aubrey. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A198  196 

Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 

Miscellaneous  Paper  CERC-88-10,  July  1988.  Final 

Report.   133p,  44  fig,   16  tab,  85  plates,  20  ref   3 

append. 

Descriptors:  'Massachusetts,  'Wave  refraction 
'Harbors,  'Channel  accretion,  'Sediment  trans- 
port, 'Inlets,  'Tidal  hydraulics,  Waves,  Erosion 
Jetties,  Riprap,  Vegetation,  Shoals,  Green  Harbor' 
Hydraulics. 

A  combination  office  study,  field  data  collection 
and  numerical  model  study  was  used  to  determine 
the  principal  causes  of  shoaling  at  Green  Harbor, 
MA    Results  of  a  year-long  data  collection  effort 
which  obtained  directional  wave  information  off- 
shore of  the  harbor  entrance  revealed  that  the 
harbor  is  subjected  to  waves  of  over  12-sec  peri- 
ods.   Results   of  the   wave   refraction   study   and 
sediment  transport  calculation  formed  the  basis  of 
the  sediment  budget  which  identified  the  major 
sediment  sources  for  each  of  the  shoals  within  the 
tidal  inlet  system.  The  following  recommendations 
are  made:  (1)  reduce  the  west  jetty  lee  side  fillet 
which  is  partially  responsible  for  building  of  the 
entrance  shoal  through  dredging;  (2)  raise  the  ele- 
vation and  tighten  the  east  jetty  to  minimize  wave 
overtopping  during  storms;  (3)  eliminate  or  reduce 
the  length  differential  between  the  east  and  west 
jetties;  (4)  riprap  the  east  Narrows  to  reduce  ero- 
sion and  sediment  transport  in  the  interjetty  region; 
and  (5)  implement  a  beach  grass  planting  program,' 
augmented  with  sand  fencing,  for  the  dune  region 
adjacent  to  Green  Harbor  Beach.  The  combination 
of  beach  grass  and  sand  fencing  should  minimize 
the  quantities  of  sand  transported  into  the  inter- 
jetty region  by  aeolian  processes.  (Lantz-PTT) 
W89-12106 


APPLIED  HYDRAULIC  TRANSIENTS. 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering 

M.  H.  Chaudhry. 

Second  edition.  Van  Nostrand  Reinhold  Co    New 

York.  1987.  521p. 

Descriptors:  'Hydraulics,  'Hydraulic  transients, 
Hydraulic  design,  Water  conveyance,  Mathemati- 
cal studies,  Hydrodynamics,  Turbines,  Hydraulic 
machmery,  Cooling  water,  Mathematical  equa- 
tions, Case  studies. 


8C.  Hydraulic  Machinery 


OPTIMAL  SEQUENCING  OF  DEVELOPMENT 
FOR  HYDROPOWER  STATIONS  IN  CAS- 
CADE. 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 

Y.  Wan,  S.  Huang,  and  M.  A.  Marino. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No   3    p  379- 
395,  May  1989.  4  fig,  2  tab,  7  ref. 
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Descriptors:  'Hydroelectric  plants,  'Water  re- 
sources development,  'Thermal  powerplants, 
•Powerplants,  'Cost-benefit  analysis,  Mathemati- 
cal models,  Model  studies,  Comprehensive  plan- 
ning, Timing,  China. 

The  sequencing  problem  for  hydropower  station 
development  is  a  multidimensional  problem  involv- 
ing space-time  decisions.  A  mathematical  model 
that  uses  a  combination  of  dynamic  programming 
and  mixed-integer  programming  is  developed,  and 
an  efficient  algorithm  for  its  use  in  optimal  se- 
quencing problems  is  presented.  The  dynamic-pro- 
gramming submodel  (DPM)  generates  the  alterna- 
tive  possible   combinations   of  hydropower   and 
thermal  power  stations  (i.e.,  states)  and  analyzes 
the  different  sequences  of  hydropower  station  de- 
velopment. The  mixed-integer  programming  sub- 
model  (MIPM)   simulates   the   operation   of  the 
power  system  and  determines  the  minimum  fuel- 
cost  operating  policy.  The  MIPM  requires  an  aux- 
iliary flow  regulation  submodel  (FRM).  The  com- 
bined use  of  the  DPM,  MIPM,  and  the  FRM 
provides  investment  and  operation  decisions  in  one 
run.  Therefore,  the  optimal  development  sequence 
of  the  hydropower  stations  and  the  timing  of  in- 
stallation of  power-generating  units  in  each  station 
are  obtained  from  the  solution  of  the  DPM-MIPM- 
FRM  model.  This  model  is  applied  to  the  prehmi- 
nary  planning  of  hydropower  stations  on  the  Wu- 
jiang  River  in  the  southwestern  region  of  China, 
and  the  results  are  described.  (Author's  abstract) 
W89-11603 

AUTOMATED    DESIGN    OF    WASTEWATER 
PLANTS.  „       ,    x  „_„,-. 

Municipality    of    Metropolitan    Seattle-MEl  KO, 

WA. 

For  primary  bibliographic   entry  see  Field   5D. 
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MITIGATION,         COMPENSATION,         AND 
FUTURE  PROTECTION  FOR  FISH  POPULA- 
TIONS  AFFECTED  BY   HYDROPOWER   DE- 
VELOPMENT  IN   THE    UPPER   COLUMBIA 
SYSTEM,  MONTANA,  U.S.A. 
Montana  Dept.  of  Fish,  Wildlife  and  Parks,  Kali- 
spell.  t 
For  primary  bibliographic  entry  see  Field  81. 
W89-11693 

SEASONAL  VARIATION  IN  THE  COMPOSI- 
TION OF  THE  DRIFT  BELOW  A  PEAKING 
HYDROELETRIC  PROJECT. 

Tennessee   Cooperative   Fishery   Research   Unit, 

Cookeville. 

For  primary  bibliographic  entry  see   Field   6Cj. 

W89-11695 

INSTREAM  FLOW  PREDICTIONS  AND  MAN- 
AGEMENT OPTIONS  FOR  BIOTA  AFFECTED 
BY  PEAKTNG-POWER  HYDROELECTRIC  OP- 
ERATIONS. 

Tulsa  Univ.,  OK.  Faculty  of  Biological  Science. 
For  primary  bibliographic  entry  see  Field  6G. 
W89- 11696 

REHABILITATION  OF  CROW  DAM  GATE 
TOWER. 

Bureau  of  Reclamation,  Denver,  CO. 
R.  V.  Todd. 

The  Repair,  Evaluation,  Maintenance,  and  Reha- 
bilitation Research  Program  Information  Ex- 
change Bulletin,  Vol.  6,  No.  2,  May  1989.  p6-10,  3 
fig,  4  ref. 

Descriptors:  'Hydraulic  machinery,  'Mechanical 
failure,  'Gates,  'Maintenance,  Welding,  Materials 
testing,  Concretes,  Montana,  Irrigation,  Deteriora- 
tion, Slide  gates,  Cylindrical  gates,  Construction 
materials,  Design  criteria,  Materials  engineering, 
Mechanical  engineering,  Structural  engineering, 
Cost  analysis. 

Crow  Dam,  located  approximately  7  miles  south- 
east of  Ronan,  Montana,  was  completed  in  1933. 
The  shaft  of  the  concrete  gate  tower  is  94  ft  high; 
it  contains  two  6-ft-diameter  by  3-ft  high  cast-iron 


cylinder  gates,  which  are  used  for  making  releases 
for  irrigation.  At  partial  openings,  fluctuating  hy- 
draulic loads  act  on  the  bottom  of  the  gates  and 
through  the  gate  stems  to  the  top  of  the  gate 
tower.  Resulting  displacements  of  the  gates  and 
stems  have  caused  failures  of  the  gates,  stems,  and 
guides.  Because  of  the  overall  deterioration  of  the 
gate  tower  and  the  associated  mechanical  equip- 
ment, a  rehabilitation  program  was  required.  Two 
rehabilitation  options  were  considered:  (1)  replace- 
ment of  the  cylinder  gates  with  slide  gates;  and  (b) 
reconstruction  of  the  cylinder  gate  system  and 
restoration  of  the  damaged  areas  of  the  gate  tower. 
The  original  cylinder  gates,  guide  brackets,  stem 
guides,  and  stem  guide  bases  were  made  of  gray 
cast  iron.   Initially,  the  decision  was  to  replace 
these  parts  with  castings  similar  to  the  original 
ones.  However,  when  the  specifications  were  put 
out  for  bids  in  1985,  there  was  no  response.  The 
specifications  were  then  amended  to  give  the  con- 
tractor the  option  of  using  weldments  or  castings. 
This  change  resulted  in  a  number  of  bids,  all  quot- 
ing the  weldment  option.  In  changing  the  method 
of  fabrication  from  a  casting  to  a  weldment,  adjust- 
ments had  to  be  made  in  the  entire  gate  structure, 
to  compensate  for  the  inherent  fatigue-proneness  ot 
a  welded  structure.  This  change  from  iron  casting 
to  welding,  adjustment  of  seat  rings,  and  concrete 
repairs  on  the  inner  surface  of  the  tower  with 
epoxy,  brought  to  light  a  number  of  areas  that 
should  be  considered  when  an  old  structure  needs 
to     be     rehabilitated:     manufacturing     processes 
change    with    time,    and    improved    technologies 
make  some  processes  obsolete  or  no  longer  cost- 
effective;  the  availability  and  types  of  materials 
also  change  with  time-procuring  materials  called 
for  in  the  original  design  may  not  be  possible; 
original  methods  of  obtaining  certain  operational 
requirements  may  not  be  practical  under  the  reha- 
bilitation conditions;  and  repairing  materials  and 
equipment  instead  of  replacing  them  may  be  practi- 
cal and  considerably  less  expensive.  (Lantz-PTT) 
W89-11879 
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GLACIATED  COASTS. 

Boston  Univ.,  MA.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-12118 


8E.  Rock  Mechanics  and 
Geology 

IDENTIFYING  FRACTURE  INTERCONNEC- 
TIONS BETWEEN  BOREHOLES  USING  NAT- 
URAL TEMPERATURE  PROFILING:  I.  CON- 
CEPTUAL BASIS. 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 

inc. 

For  primary  bibliographic  entry  see  Field  2F. 
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STORAGE  OF  HEATED  WATER  IN  UNDER- 
GROUND OPENINGS. 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Civil 

Engineering. 

Y.  Inada,  and  R.  L.  Sterling. 

Journal    of   Geotechnical    Engineering    (ASCE) 

JGENDZ,  Vol.  115,  No.  5,  p  597-614,  May  1989. 

16  fig,  2  tab,  8  ref,  append. 

Descriptors:  'Rock  properties,  'Underground 
storage,  'Heated  water,  'Temperature  effects, 
♦Cavern  flow,  Compressive  strength,  Strength, 
Young's  modulus,  Poisson  ratio,  Thermal  expan- 
sion, Diffusivity,  Wetting,  Numerical  analysis, 
Stress  analysis. 

A  study  was  carried  out  to  determine  the  effects  of 
storage  water  at  elevated  temperatures  on  the  rock 
surrounding  a  storage  cavern.  Properties  of  granite 
and  andesite  are  then  measured  at  temperatures 
between  15  and  100  degrees  Centigrade  deter- 
mined in  laboratory  experiments.  The  rock  proper- 
ties measured  are  compressive  strength,  tensile 
strength,  tangential  Young's  modulus,  Poisson's 
ratio,  coefficient  of  thermal  expansion,  and  thermal 
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diffusivity.  Results  are  determined  for  rock  speci- 
mens prepared  in  both  a  dry  and  a  wet  condition. 
In  general,  the  rock  properties  are  adversely  affect- 
ed by  moisture  and  by  an  increase  in  temperature. 
The  effect  of  an  increase  in  temperature  is  more 
significant  in  the  wet-rock  specimens.  The  experi- 
mental rock  properties  determined  were  used  in  a 
numerical  analysis  to  determine  the  effect  of  the 
storage  of  heated  water  at  a  temperature  of  100 
degrees  Centigrade  in  a  10-meter-diameter  circular 
underground  opening  at  a  depth  of  100  meters 
below  the  ground  surface.  For  the  conditions  ana- 
lyzed, the  results  indicated  that  rock  surrounding 
the  opening  would  not  be  overstressed.  (Author's 
abstract) 
W89- 11595 


GEOMORPHOLOGY  OF  A  TECTONICALLY 
ACTTVE,  GLACIATED  COAST,  SOUTH-CEN- 
TRAL ALASKA. 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

L.  G  Ward,  T.  F.  Moslow,  and  K.  Finkelstein. 
IN-  Glaciated  Coasts.  Academic  Press,  Inc,  New 
York.  1987.  p  1-31,  14  fig,  1  tab,  30  ref. 

Descriptors:  'Coasts,  'Geomorphology,  'Tecton- 
ics 'Alaska,  'Glaciation,  Fjords,  Coastal  waters, 
Sediments,  Deltas,  Tidal  flats,  Bedrock,  Geologic 
formations,  Mountains,  Bays,  Islands. 

Significant  variations  in  the  coastal  geomorpho- 
logy of  the  predominantly  bedrock  shoreline  from 
Lower    Cook    Inlet    to    Prince    William    Sound, 
Alaska,  occur  due  to  crustal  movements  (submer- 
gence versus  emergence),  glaciations,  and  wave 
energy     In    areas    that    underwent    submergence 
during  the  Good  Friday,   1964,  earthquake,  the 
coastline  is  dominated  by  steep  bedrock  slopes 
with  extremely  narrow  intertidal  zones.  The  pri- 
mary depositional  features  associated  with  these 
bedrock  coasts  are  relatively  steep,  coarse-grained 
talus  fan  beaches  or  pocket  beaches.  Conversely, 
areas  uplifted  during  the   1964  earthquake  have 
wider  intertidal  zones,  with  wave-cut  platforms 
being  common.  Also,  depositional  features  occur 
more  frequently  along  emergent  shorelines  with 
linear,  sand  to  boulder  beaches  and  talus  fan  beach- 
es dominating.  Bedrock  shorelines  exposed  to  the 
Gulf  of  Alaska,  which  has  one  of  the  most  severe 
wave  climates  in  the  world,  are  actively  undergo- 
ing erosion.  River  valley  and  glacial  outwash  fan 
deltas  occur  along  both  submergent  and  emergent 
shorelines  where  sediment  supply  is  abundant  (usu- 
ally glacially  derived).  Lobate  fan  deltas  with  rela- 
tively large  tidal  flat  deposits  dominate  in  low- 
wave-energy    environments.    Conversely,    where 
wave  energy  is  high,  the  fan  deltas  are  arcuate- 
cupsate  in  shape  with  beach  ridge  plains  and  re- 
curved spits  occurring  frequently.  The  morpholo- 
gic characteristics  of  beach  environments  vary  ac- 
cording to  sediment  texture  and  exposure  to  wave 
energy.  Sediments  comprising  the  beaches  range 
from  fine  sand  to  boulders,  although  modes  occur 
in  the  medium  sand  and  pebble  range.  Coarses 
grained  beaches  tend  to  be  narrower  and  steeper 
than  finer  grained  beaches.  Beach  slope  also  de- 
creases with  increasing  wave  energy.  On  the  basis 
of  the  geomorphic  and  sedimentologic  processes 
observed  in  the  study  area,  four  principle  types  of 
coastal  units  are  delineated:  (1)  mountainous  coast- 
line- (2)  fjord  coastline;  (3)  exposed  embayment 
coastline;  and  (4)  linear  island  coastline.  (See  also 
W89-121 18)  (Author's  abstract) 
W89-12119 


8F.  Concrete 

IN  SITU  REPAIR  OF  DETERIORATED  CON- 
CRETE. .     . 

Army  Engineer  Waterways  Experiment  station, 
Vicksburg,  MS.  Structures  Lab. 
J.  E.  McDonald. 

The  Repair,  Evaluation,  Maintenance,  and  Reha- 
bilitation Research  Program  Information  Ex- 
change Bulletin,  Vol.  6,  No.  2,  May  1989.  pl-5,  6 
fig- 
Descriptors:  'Deterioration,  'Cracks,  'Concrete 
technology,  'Maintenance,  'Concretes,  'Hydrau- 
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he  structures,  'Epoxy  resins,  Strength,  Dams, 
Polymers,  Dam  failure,  Materials  testing,  Adhe- 
sives,  Resins,  On-site  tests,  Performance  evalua- 
tion, Field  tests,  Radial  gates,  Piers,  Ultrasonics, 
Freeze-thaw  tests,  Concrete  testing,  Comparison 
studies. 

Repair  of  concrete  in  hydraulic  structures  general- 
ly involves  removing  the  deteriorated  concrete  and 
replacing  it  with  new,  cast-in-place  concrete.  To 
develop  alternatives  to  concrete  removal  and  re- 
placement, a  study  was  initiated  to  evaluate  in  situ 
repair  procedures.  Of  the  repair  techniques  identi- 
fied as  being  applicable  to  in  situ  repair,  the  pres- 
sure injection  technique  was  selected  for  detailed 
laboratory  evaluation.    Eight   injection   adhesives 
were  experimentally  evaluated  to  determine  their 
effectiveness  in  the  repair  of  cracks  in  air-dried  and 
water-saturated    concrete.    The    adhesives    were 
three  epoxies,  an  emulsifiable  polyester  resin,  fur- 
furyl   alcohol,   a   furan   resin,   a   high   molecular 
weight  (HMW)  methacrylate,  and  a  polyurethane. 
The  effectiveness  of  the  repairs  was  evaluated  by 
ultrasonic  pulse  velocity  measurements  before  and 
after   injection,    visual   examination   of  cores   re- 
moved   from    each    slab,    and    splitting    tensile 
strength  tests  on  the  cores.  Results  of  these  evalua- 
tions indicated  that  each  of  the  adhesives  can  re- 
store the  structural  integrity  of  concrete  containing 
air-dned  and  water-saturated  cracks.  However,  the 
most  promising  adhesive  was  Denepox  40,  a  two- 
component,  very  low  viscosity  epoxy  system  de- 
signed specifically  for  pressure  injection  repairs. 
Once  the  adhesive  was  selected,  the  next  step  was 
to  optimize  the  repair  procedures  and  to  evaluate 
equipment  to  be  used  in  the  small-scale  field  test. 
With  the  exception  of  several  cracks  in  two  cores, 
all  of  the  cracks  appeared  to  be  completely  filled' 
with  epoxy.  Results  of  splitting  tensile  strength 
tests  ranged  from  340  to  815  pounds  per  square 
inch  (psi)  and  averaged  610  psi,  compared  with  545 
psi  for  the  control.  A  field  test  was  performed  on  a 
winter  gate  pier  stem  at  Dam  No.  20,  Mississippi 
River.  Tests  conducted  on  discs  cut  from  two 
cores  with  partially  filled  cracks  indicated  that  the 
average  splitting  tensile  strength   had  decreased 
from  565  to  390  psi  after  100  cycles  of  freezing  and 
thawing.  The  splitting  tensile  strength  of  the  core 
with  no  visible  epoxy  had  decreased  from  4345  to 
80  psi  after  100  cycles.  In  spite  of  the  reductions  in 
the  pulse  velocities  and  splitting  tensile  strengths  of 
the  cores  with  partially  filled  cracks,  the  concrete 
appeared  to  be  in  good  condition,  with  only  minor 
surface  scaling  and  no  deterioration  around  cracks 
(Lantz-PTT) 
W89- 11878 


RATING  SYSTEM  FOR  THE  CONCRETE  IN 
NAVIGATION  LOCK  MONOLITHS, 

R.  E.  Bullock. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  ADA-208  304 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche! 
Army  Corp  of  Engineers  Technical  Report 
REMR-OM-4,  May  1989.  Final  Report.  80p,  6  fig, 
2  tab,  3  append.  Department  of  the  Army  Contract 
DACA39-87-M-0744. 

Descriptors:  'Concrete  technology,  'Navigation 
•Locks,  'Hydraulic  structures,  'Concrete  con- 
struction, Classification,  Cracks,  Maintenance,  Me- 
chanical failure,  Deterioration. 

The  purpose  of  this  report  is  to  describe  a  pro- 
posed system  for  determining  a  condition  index 
(CI)  that  numerically  rates  the  condition  of  the 
concrete  in  a  lock  monolith  on  a  scale  of  0  to  100 
by  evaluating  each  concrete  deficiency.  The  rating 
system  described  here  allows  the  CI  to  be  deter- 
mined by  the  use  of  a  visual  investigation  with 
limited  equipment.  The  rating  is  related  primarily 
l°  structural  integrity  and  secondarily  to  service- 
ability. The  CI  procedure  was  developed  by  as- 
signing specific  deduct  values  to  defects  which 
include  the  following  distress  categories:  align- 
ment, cracking,  volume  loss,  steel  deterioration 
and  leakage  and  deposits.  The  deduct  values  are 
subtracted  from  100  to  establish  the  CI.  Primary 
deduct  values  were  determined  with  the  intent  of 
obtaining  a  CI  of  zero  when  deterioration  of  a 
concrete  monolith  caused  the  safety  of  that  mono- 
lith  to  become  critical.   Nominal   deduct   values 


were  assigned  for  defects  in  serviceability.  Deduct 
values  for  distress  categories  that  tend  to  result  in 
loss  of  concrete  from  the  structure  (volume),  and 
thus  effective  weight  and  cross  section,  were  as- 
signed by  making  approximations  concerning 
safety  and  assuming:  (a)  all  sections  were  cracked 
so  that  no  tension  or  cohesion  existed  at  the  sec- 
tion; and  (b)  the  total  force  tending  to  producing 
sliding  or  total  moment  tending  to  produce  over- 
turning was  constant.  The  CI  should  be  deter- 
mined on  all  gate  monoliths,  on  at  least  one  of  each 
of  the  remaining  types  of  monoliths,  and  on  the 
more  distressed  monoliths.  It  is  recommended  that 
a  minimum  of  10%  of  the  monoliths  be  rated 
(Author's  abstract) 
W89-11892 


and  a  31%  decrease  in  the  splitting  tensile  strength 
after  being  subjected  to  100  cycles.  An  economic 
analysis  of  the  repair  procedure  projects  that  the 
most  of  repairing  the  top  4.2-ft  of  a  pier  stem  by 
epoxy  injection  varies  between  $24,535  for  repair- 
ing 1  pier  stem  to  $85,630  for  repairing  10.  (Lantz- 

W89-11999 


IN  SITU  REPAIR  OF  DETERIORATED  CON- 
CRETE IN  HYDRAULIC  STRUCTURES:  A 
FIELD  STUDY. 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 
Applied  Science. 

For  primary  bibliographic  entry  see  Field  8G 
W89- 11999 


RISK  ASSESSMENT  FOR  HAZARDOUS  MA- 
TERIALS CONTAINMENT  STRUCTURE. 

Texas  Univ.  at  San  Antonio. 

For  primary  bibliographic  entry  see  Field  5E. 
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IN  SITU  REPAIR  OF  DETERIORATED  CON- 
CRETE. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8F 

W89-11878 


IN  SITU  REPAIR  OF  DETERIORATED  CON- 
CRETE IN  HYDRAULIC  STRUCTURES:  A 
FIELD  STUDY. 

Brookhaven  National  Lab.,  Upton,  NY.  Dept  of 
Applied  Science. 

R.  P.  Webster,  L.  E.  Kukacka,  and  D.  Elling 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Technical  Report 
REMR-CS-21,  April  1989.  Final  Report.  65P;  26 
fig,  5  tab,  8  ref,  2  append. 

Descriptors:  *Deterioration,  *Concrete  technolo- 
gy, 'Hydraulic  structures,  'Maintenance,  'Epoxy 
resins,  'Materials  testing,  Concrete  dams,  Field 
tests,  Case  studies,  Economic  aspects,  Cracks,  Mis- 
sissippi River,  Missouri,  Injection,  Cores,  Freeze- 
thaw  tests,  Cost  analysis. 

This  report  presents  the  results  of  a  laboratory 
program  directed  toward  developing  and  optimiz- 
ing procedures  for  pressure  injection  repairs  to  be 
used  in  the  field.  Once  developed,  the  procedures 
were  evaluated  in  a  small-scale  field  test  at  Lock 
and   Dam   20  on   the   Mississippi   River,   Canton 
Missouri.  The  objectives  of  the  field  test  were  to 
demonstrate,   under   field   conditions,   the   proce- 
dures developed  in  the  laboratory  and  to  evaluate 
the  effectiveness  of  the  materials  and  equipment 
selected  for  use.  The  repair  work  on  Pier  No   27 
was  limited  to  the  top  4.2-ft  of  the  pier  stem,  or 
that  portion  located  above  the  archway  ceiling  of 
the  walk-through  area.  The  deterioration  in  this 
area  was  characterized  by  two  major  cracks  that 
extended  from  the  top  of  the  pier  stem  down  to  the 
ceiling  of  the  archway.  Also,  a  network  of  cracks 
was  visible  on  the  upstream  and  downstream  faces 
of  the  pier  stem.  Approximately  5  gallons  of  Dene- 
pox 40  epoxy  was  injected  into  the  top  of  the  pier 
stem  over  a  period  of  2  days.  A  number  of  prob- 
lems were  encountered  during  injection,  but  the 
job,  in  general,  was  a  success.  A  visual  examination 
of  three  cores  taken  from  Pier  No.  27  after  comple- 
tion of  the  injection  repair  work  indicated  that 
80%  to  90%  of  the  crack  network  within  these 
cores  appeared  to  be  filled  with  epoxy.  Tests  to 
evaluate  the  resistance  of  repaired  cores  to  deterio- 
ration due  to  cycles  of  freezing  and  thawing  indi- 
cated at  26%  decrease  in  the  pulse  velocity  values 


CHEMICAL  COMPATIBILITY  TESTING  OF 
GEOSYNTHETICS  TO  BE  USED  AS  CONTAIN- 
MENT BARRIERS  IN  HAZARDOUS  WASTE 
MANAGEMENT. 

Texas  Research  Inst.,  Inc.,  Austin. 
K.  Verschoor,  L.  Britton,  and  R.  Thomas. 
IN:  HWHM  88:  Hazardous  Wastes  and  Hazardous 
Materials.  Proceedings  of  the  5th  National  Confer- 
ence held  April  19-21,  1988,  Las  Vegas,  Nevada 
1988.  p  205-209,  9  fig. 

Descriptors:  'Waste  disposal,  'Materials  testing 
'Geosynthetic  materials,  'Barriers,  'Hazardous 
wastes,  'Waste  management,  Polymers,  Chemical 
analysis. 

Polymeric   lining   materials  (geomembranes)  cur- 
rently are  being  used  as  the  critical  barrier  in  the 
containment  of  hazardous  and  toxic  solid  waste 
materials.  Non-woven,  polymeric  fibrous  geotex- 
tiles  are  used  as  cushioning  layer  on  top  of  the 
geomembrane.  Geotextiles  are  also  used  as  porous 
wicking  agents  in  conjunction  with  polymeric  geo- 
grids  as  leachate  collection  systems  in  the  design  of 
active  effluent  control  situations.  Regulatory  agen- 
cies are  requiring  landfill  management  to  provide 
results  of  chemical  compatability  testing  on  geo- 
synthetic materials  to  be  used  in  the  sequestering  of 
hazardous  waste.  The  chemical  compatibility  test 
procedures  currently  established  by  the  US  EPA 
are  outlined  in  EPA  Method  9090.  This  method 
measures  changes  in  physical  properties  after  expo- 
sure to  leachates  at  ambient  and  elevated  tempera- 
tures. Physical  property  testing  offers  a  method  to 
characterize    the    strength    and    serviceability   of 
these  materials;  however,  it  does  not  help  to  eluci- 
date any  changes  that  may  be  occurring  at  the 
polymer  level.  Modern  thermal  analysis  techniques 
can  be  used  to  study  changes  that  occur  in  the 
polymer  as  a  function  of  temperature.  Differential 
scanning  calorimetry  can  give  an  accurate  measure 
of  a  polymer's  crystallinity   which   then   can  be 
correlated  with  the  polymer's  resistance  to  chemi- 
cal permeation.  Studies  indicate  that  thermal  me- 
chanical  analysis  can   accurately  measure  subtle 
changes  in  the  polymer's  properties  that  can't  be 
detected  with  traditional  physical  property  meas- 
urements. Additional  compatibility  testing  can  be 
performed  to  assess  the  serviceability  and  durabili- 
ty of  geosynthetics  used  as  barriers.  Liners  can  be 
characterized  in  terms  of  their  resistance  to  chemi- 
cal  permeation.    Initial   studies   show   that   some 
chemicals  permeate  through  liner  materials  at  a 
molecular  level.  (See  also  W89- 12002)  (Author's 
abstract) 
W89- 12030 
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HABITAT  SELECTION  OF  LENTIC  LARVAL 
LAMPREYS:  PRELIMINARY  ANALYSIS 
BASED  ON  RESEARCH  WITH  A  MANNED 
SUBMERSIBLE. 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  2H 
W89-11194 


ASSESSMENT  OF  LAKE  TROUT  SPAWNING 
HABITAT  QUALITY  IN  CENTRAL  LAKE 
HURON  BY  SUBMARINE. 

National  Fisheries  Research  Center-Great  Lakes, 

Ann  Arbor,  MI. 

B.  A.  Manny,  and  T.  A.  Edsall. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 

15,  No.   1,  p   164-173,   1989.  4  fig,  4  tab,  41   ref. 

Descriptors:  'Limnology,  'Lake  fisheries,  'Trout, 
•Spawning,  'Lake  Huron,  'Submarines,  Biochemi- 
cal oxygen  demand,   Dissolved  oxygen,   Aquatic 
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habitats,  Interstitial  water,  Ammonia,  Hydrogen 
sulfide,  Fish  eggs,  Great  Lakes  Water  quality, 
Thermal  stratification,  Chlorophyll,  Silica,  Particu- 
late matter,  Algae. 

Interstitial  water  quality  was  measured  using  the 
submersible  Johnson-Link  II  at  seven  locations  on 
Six  Fathom  Bank  in  Lake  Huron.  Waters  overly- 
ing Six  Fathom  Bank  were  thermally  stratified  at 
10-15  m.  Dissolved  oxygen  concentrations  were  at 
or  above  100%  saturation  at  all  depths.  Chloro- 
phyll suspended  particulate  matter,  and  silica  con- 
centrations were  typical  of  those  found  in  oligotro- 
phy  waters.    Periphyton   growmg   on   limestone 
rocks  on  the  bank  consisted  of  an  'overstory    of 
large  filamentous  algae  (Cladaphora  sp.,  Melosira 
sp )  occurring  in  macroscopic  tufts  up  to  2  cm 
long,  and  a  relatively  uniform  'understory'  of  mi- 
croscopic algae  (possibly  Gomontia  sp.  or  Gongro- 
sira  sp.,  and  Oscillatoria  sp.)  inhabiting  the  crysta- 
line  lattice  of  the  rock  surface  to  a  depth  of  0.5-1.0 
mm.  Both  Cladophora  filaments  of  the  overstory 
and  the  lattice  understory  were  colonized  by  a 
wide  variety  of  microscopic  (3  microns  wide,  up  to 
20  microns  long),  epiphytic  algae  including  Oscil- 
latoria sp.  and  numerous  centric  and  pennate  dia- 
toms. Historically,  the  bank  was  an  important  lake 
trout  spawning  ground.  It  is  currently  the  focus  of 
coordinated,  interagency  efforts  to  rehabilitate  lake 
trout  in  Lake  Huron.   Water  quality,  evaluated 
from     measurements     of     biochemical     oxygen 
demand,  dissolved  oxygen,  ammonia,  and  hydro- 
gen sulfide  among  the  rocks,  would  not  prevent 
lake  trout  eggs  from  hatching  successfully  on  the 
bank.  (Sand-PTT) 
W89-11195 

REPLICATION  AND  TREATMENT 

STRENGTH  IN  WHOLE-LAKE  EXPERI- 
MENTS. ,     ,  . 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-1B71 

CONTRIBUTION  OF  SEASONALLY  FLOOD- 
ED LANDS  AND  MINOR  TRIBUTARIES  TO 
THE  PRODUCTION  OF  COHO  SALMON  IN 
CARNATION  CREEK,  BRITISH  COLUMBIA. 

Department   of  Fisheries  and   Oceans,   Nanauno 
(British  Columbia).  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11396 

EFFECT  OF  SALINITY  ON  FREE  AMINO 
ACIDS  IN  THE  PRAWN  PALAEMON  ELE- 
GANS  (RATHKE), 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Zoologie. 
G.  D.  Via.  , 

Arehiv  fuer  Hydrobiologie  AHYBA4,  Vol.  115, 
No.  1,  p  125-135,  March  1989.  10  fig,  1  tab,  16  ref. 
Fonds  zur  Forderung  der  wissinschaftlichen  Fors- 
chung  in  Osterreich  project  3307  and  Osterrei- 
chische  Nationalbank  project  1208. 

Descriptors:  *Salinity,  *Physiological  ecology, 
•Shrimp,  'Amino  acids,  Osmotic  pressure,  Osmot- 
ic shock,  Crustaceans,  Saline  water,  Hydrolysis, 
Proteins. 


The  concentration  of  free  amino  acids  (FAA)  in 
Palaemon  elegans  were  measured  following  48 
hours  of  exposure  to  different  hypoosmotic  and 
hyperosmotic  salinity  stresses.  A  linear  decrease  in 
total  FAA  with  decreasing  salinity  was  found.  The 
FAA  with  the  highest  concentrations  in  seawater- 
adapted  P.  elegans  are  glycine  (51%),  taurine 
(19%),  proline  (11%),  arginine  (6%),  and  alanine 
(4%).  After  a  hypoosmotic  shock  from  40  to  10  ppt 
glycine,  taurine,  proline,  and  alanine  lower  the 
total  FAA  pool  by  44%,  whereas  arginine,  aspar- 
tate, glutamate,  and  methionine  are  not  affected  by 
environmental  salinity.  Below  about  20  ppt  most 
FAA  concentrations  remain  more  or  less  constant 
and  intracellular  volume  is  regulated  by  proline 
and  glycine  only.  Hyperosmotic  shock  results  in  a 
concentration  increase  of  nearly  all  FAA.  Between 
40  ppt  to  45  ppt  the  essential  FAA  (not  including 
arginine)  increase  by  55%  indicating  protein  hy- 
drolysis. (Author's  abstract) 
W89-11447 


MAKING  AMENDS  WITH  NATURE. 

H.  Smallowitz.  .„„,.,     c      c*. 

Civil  Engineering  CEWRA9,  Vol.  59,  No.  5,  p  56- 
59,  May  1989. 

Descriptors:  *  Stream  fisheries,  *Fish  barriers, 
•Fish  conservation,  *Fish  passages,  Water  manage- 
ment, Northwest  Power  Planning  Council,  Dams, 
Economic  aspects,  Costs,  Umatilla  River,  Yakima 
River,  Columbia  River,  Water  supply. 

A  decade  ago  Congress,  in  a  move  to  bring  back 
the  fish,  passed  the  Northwest  Power  Act  author- 
izing Idaho,  Montana,  Oregon,  and  Washington  to 
form    the    Northwest    Power    Planning    Council 
(NPCC)  to  develop  ways  to  improve  fish  and 
wildlife  stocks  in  the  basin.  Currently  the  plan  is 
costing  about  $100  million  a  year;  most  of  that 
money  is  coming  from  the  Bonneville  Power  Ad- 
ministration  (BPA).    A   complex   agreement   has 
been  negotiated  to  spill  water  over  the  dams  m  the 
basin  in  order  to  safely  wash  young  fish  through 
the  dams  to  the  sea,  rather  than  forcing  them  to 
travel   the  more  treacherous  route   through   the 
turbines.   Other  measures  being  investigated   in- 
clude: raising  the  emergency  headgates  on  dams; 
and  lengthening  the  submerged  screens  that  shunt 
the  fish  away  from  the  turbines.  Work  is  already 
proceeding  on  the  Yakima  River  where  rotating 
drum  screens  and  adult  fish  passages  at  all  diver- 
sions along  the  river  are  being  replaced.  However, 
water  quantity  is  also  a  problem,  due  in  part  to 
irrigated  agriculture  in  the  area.  In  the  Umatilla 
Basin  the  problem  is  similar  to  that  of  the  Yakima; 
how  to  provide  adequate  water  for  fish  without 
taking  it  from  man.  Plans  are  currently  underway 
to  pump  water  from  the  Columbia  River  for  agri- 
cultural use  in  order  to  maintain  water  supplies  in 
the  Umatilla  River.  (White-Reimer-PTT) 
W89- 11459 

LOWER  LETHAL  TEMPERATURES  FOR 
CARP  (CYPRINUS  CARPIO  L.)  AND  THE 
PHYTOPHAGOUS  FISHES  (CTENOPHARYN- 
GODON  IDELLA  VAL.,  HYPOPHTHAL- 
MICHTHYS  MOLITRIX  VAL.,  ARIS- 
TICHTHYS  NOBILIS  RICH.)  IN  THE  FIRST 
PERIOD  OF  LIFE  (DOLNE  LETALNE  TEM- 
PERATURY  DLA  KARPIA  (CYPRINUS 
CARPIO)  I  RYB  ROSLINOZERNYCH  (CTENO- 
PHARYNGODON  IDELLA  VAL.,  HYPOPHTH- 
ALMICHTHYS  MOLITRIX  VAL.,  AWS- 
TICHTHYS  NOBILIS  RICH.)  W  PIERWSZYM 
OKRESIE  ZYCIA). 

Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 11494 

UPPER  LETHAL  TEMPERATURES  FOR  CARP 
(CYPRINUS  CARPIO  L.)  AND  THE  PHYTOPH- 
AGOUS FISHES  (CTENOPHARYNGODON 
IDELLA  VAL.,  HYPOPHTHALMICHTHYS 
MOLITRIX  VAL.,  ARISTICHTHYS  NOBILIS 
RICH)  IN  THE  FIRST  PERIOD  OF  LIFE 
(GORNE  LETALNE  TEMPERATURY  DLA 
KARPIA  (CYPRINUS  CARPIO  L.)  I  RYB  ROS- 
LINOZERNYCH (CTENOPHARYNGODON 
IDELLA  VAL.,  HYPOPHTHALMICHTHYS 
MOLITRIX  VAL.,  ARISTICHTHYS  NOBILIS 
RICH.)  W  PIERWSZYM  OKRESIE  ZYCIA). 
Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 11495 
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For  primary  bibliographic  entry  see  Field  2H. 
W89- 11496 


THRESHOLD  OXYGEN  CONTENT  IN  WATER 
FOR  JUVENILE  STAGES  OF  THE  CYPRINIDS 
(CTENOPHARYNGODON  IDELLA  VAL.,  HY- 
POPHTHALMICHTHYS MOLITRIX  VAL., 
ARISTICHTHYS  NOBILIS  RICH.,  CYPRINUS 
CARPIO  L.)  (PROGOWA  ZAWARTOSC  TLENU 
W  WODZIE  DLA  MLODOCIANYCH  STA- 
DIOW  RYB  KARPIOWATYCH  (CTENOPHAR- 
YNGODON IDELLA  VAL.,  HYPOPHTHAL- 
MICHTHYS MOLITRIX  VAL.,  ARIS- 
TICHTHYS NOBILIS  RICH.,  CYPRINUS 
CARPIO  L.)). 

Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 


REARING  OF  GRASS  CARP  LARVAE  (CTENO- 
PHARYNGODON IDELLA  VAL.)  IN  PONDS 
RECEIVING  HEATED  EFFLUENTS:  I. 
SCHEME  OF  THE  EXPERIMENT,  TEMPERA- 
TURE WATER  FLOW  IN  THE  PONDS  AND 
FISH 'PRODUCTION  (PODCHOW  WYLEGU 
AMURA  BIALEGO  (CTENOPHARYNGODON 
IDELLA  VAL.)  W  STAWACH  ZASILANYCH 
WODA  PODGRZANA:  I.  SCHEMAT  EKSPERY- 
MENTU,  TEMPERATURA  I  PRZEPLYW 
WODY  W  STAWACH  ORAZ  WYNTKI  RY- 
BACKIE). 

Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 

G.  Okoniewska,  W.  Piotrowska-Opuszynska,  and 
K.  Opuszynski. 

Roczniki  Nauk  Rolniczych,  Seria  H:  Rybactwo 
RNRRB9,  Vol.  101,  No.  4,  p  111-127,  1988.  6  fig,  2 
tab,  28  ref.  English  summary. 

Descriptors:  *Fish  management,  *Fish  ponds, 
♦Temperature  effects,  *Survival,  'Growth,  Fish, 
Powerplants,  Fertilizers,  Fish  stocking,  Manure, 
Water  temperature,  Heated  water. 

Experiments  were  carried  out  for  21  days  on  the 
rearing  of  grass  carp  larvae  in  the  ponds  receiving 
heated  effluents  from  a  power  plant.  Water  flow  in 
the  ponds  and  level  of  fertilization  were  differenti- 
ated. Water  temperature  in  the  ponds  depended  on 
water  flow  and  air  temperature.  Temperature  of 
the  inflowing  water  varied  from  24.6  to  29.4  C. 
Average  water  temperature  in  the  ponds  with 
flowing  water  amounted  to  20.5  C  in  the  morning 
and  22  C  in  the  evening.  In  the  ponds  with  no 
water  flow,  the  temperature  was  lower  by  about  2 
C  on  the  average.  In  the  ponds  with  no  water  flow, 
the  individual  fish  weight  amounted  to  205.9  mg 
on  the  average,  and  the  fish  length  to  25.0  mm 
after  21  days  of  rearing,  at  2%  survival.  In  the 
ponds  with  flowing  warm  water,  the  respective 
values  amounted  to  362.6  mg,  29.6  mm,  and  63%. 
The  results  of  fish  rearing  were  affected  mostly  by 
the  temperature,  this  being  conditioned  by  rate  of 
warm  water  flow,  and  less  by  intensity  of  fertiliza- 
tion. (See  W89-U498  thru  W89-11500)  (Authors 
abstract) 
W89- 11497 

REARING  OF  GRASS  CARP  LARVAE  (CTENO- 
PHARYNGODON IDELLA  VAL.)  IN  PONDS 
RECEIVING  HEATED  EFFLUENTS:  II.  PHY- 
SICO-CHEMICAL CONDITIONS  (PODCHOW 
WYLEGU  AMURA  BIALEGO  (CTENOPHAR- 
YNGODON IDELLA  VAL.)  W  STAWACH  ZASI- 
LANYCH WODA  PODGRZANA:  II.  WARUNKI 
FTZYCZNO-CHEMICZNE). 
Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 

W.  Piotrowska-Opuszynska,  H.  Skrzydlo,  and  K. 
Opuszynski. 

Roczniki  Nauk  Rolniczych,  Seria  H:  Rybactwo 
RNRRB9,  Vol.  101,  No.  4,  p  129-148,  1988.  8  fig,  1 
tab,  26  ref.  English  summary. 

Descriptors:  *Fish  management,  *Carp,  ♦Tempera- 
ture effects,  *Fish  ponds,  Fish,  Powerplants, 
Heated  water,  Flow,  Fertilizers,  Chlorophyll  a, 
Primary  productivity,  Nitrogen,  Phosphorus,  Nu- 
trients, Manure. 

Studies  were  carried  out  on  the  effect  of  water 
heating  and  flow  in  the  ponds,  and  different  fertil- 
ization upon  the  conditions  for  grass  carp  rearing. 
Studies  were  carried  out  in  the  ponds  receiving 
heated  effluents  from  a  power  plant  in  Poland.  The 
water  flow  affected  the  phytoplankton  most  of  all. 
In  the  heated  ponds,  biomass  of  the  phytoplankton 
was  much  lower  than  in  ponds  with  no  water  flow, 
dropping  to  trace  levels  by  the  end  of  the  experi- 
ment. However,  primary  production  in  relation  to 
the  algae  biomass  was  proportionally  higher  in  the 
ponds  with  water  flow.  Heated  ponds  were  also 
characterized  by  low  destruction,  and  high  net 
production.  Oxygen  conditions  were  initially 
slightly  worse  in  the  heated  ponds  with  water 
flow,  becoming  more  and  more  unfavorable  along 
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with  the  decrease  of  phytoplankton.  Nutrient  con- 
tent in  water  of  the  ponds  under  study  depended 
on  three  factors:  reeding  impact  of  algae  (most  of 
all),  fertilization  (mostly  in  case  of  phosphorus), 
and  water  flow.  Additional  fertilization  with 
manure  had  a  negligible  effect  on  the  environmen- 
tal conditions.  (See  W89- 11497  and  W89- 11499 
thru  W89-1 1500)  (Author's  abstract) 
W89-11498 


REARING  OF  GRASS  CARP  LARVAE  (CTENO- 
PHARYNGODON  IDELLA  VAL.)  IN  PONDS 
RECErVING  HEATED  EFFLUENTS:  III.  FOOD 
CONDITIONS  (PODCHOW  WYLEGU  AMURA 
BIALEGO  (CTENOPHARYNGODON  IDELLA 
VAL.)  W  STAWACH  ZASILANYCH  WODA 
PODGRZANA:  III.  WARUNKI  POKARMOWE). 
Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 

For  primary  bibliographic  entry  see  Field  3C. 
W89- 11499 


REARING  OF  GRASS  CARP  LARVAE  (CTENO- 
PHARYNGODON IDELLA  VAL.)  IN  PONDS 
RECEIVING  HEATED  EFFLUENTS:  IV.  FOOD 
(PODCHOW  WYLEGU  AMURA  BIALEGO 
(CTENOPHARYNGODON  IDELLA  VAL.)  W 
STAWACH  ZASILANYCH  WODA  PODGR- 
ZANA: IV.  POKARM). 

Instytut  Rybactwa  Srodladowego,  Olsztyn- 
Kortowo  (Poland). 

For  primary  bibliographic  entry  see  Field  3C. 
W89- 11500 


RESULTS     ON     EXPLORATORY     FISHING 

SURVEY    IN   SALTO    GRANDE    RESERVOIR 

(RESULTADOS  DE  LA  PROSPECCION  PES- 

QUERA     EN     EL     EMBALSE     DE     SALTO 

GRANDE). 

Instituto  Nacional  de  Investigacion  y  Desarrollo 

Pesquero,  Mar  del  Plata  (Argentina). 

L.  B.  Prenski,  and  C.  Baigun. 

Rivista  de   Investigacion   y   Desarollo   Pesquero, 

Vol.  6,  No.  ,  p  77-102,  1986.  21  fig,  10  tab,  33  ref. 

English  summary. 

Descriptors:  *Fish  harvest,  *Reservoir  fisheries, 
•Argentina,  Fishing  gear,  Mesh  size,  Temperature, 
Water  level,  Distribution,  Postimpoundment. 

An  exploratory  fishing  survey  and  appraisal  in 
Salto  Grande  Reservoir  was  performed  the  first 
year  after  impoundment.  Samples  were  taken  bi- 
monthly at  six  sampling  stations  located  in  differ- 
ent regions  of  the  lake,  using  a  standard  gang  of 
gill  nets.  The  fishing  effort  in  each  station  was  one 
night  and  the  results  are  expressed  in  terms  of 
catch  per  unit  effort  (CPUE).  A  survey  of  the 
species  present,  vulnerable  to  the  gears  used,  was 
made  for  the  exploitable  species  taking  into  ac- 
count their  distribution  according  to  the  mesh  size 
and  the  proportion  of  fish  at  commercial  size.  The 
catch  in  the  areas  studied  were  compared  giving  a 
mean  value  of  the  catch  per  unit  effort  for  the 
whole  reservoir,  on  the  other  hand,  environmental 
factors  such  as  temperature  and  water  level  are 
considered  in  order  to  examine  their  probable  in- 
fluence on  the  catch  per  unit  effort  value  obtained. 
(Author's  abstract) 
W89- 11609 


JOINT  ACTION  OF  AMMONIA  AND  NITRITE 
ON  ARTEMIA  NAUPLII. 

National   Taiwan   Coll.    of  Marine   Science   and 
Technology,  Keelung.  Dept.  of  Aquaculture. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 11644 


MITIGATION,  COMPENSATION,  AND 
FUTURE  PROTECTION  FOR  FISH  POPULA- 
TIONS AFFECTED  BY  HYDROPOWER  DE- 
VELOPMENT IN  THE  UPPER  COLUMBIA 
SYSTEM,  MONTANA  U.S.A. 
Montana  Dept.  of  Fish,  Wildlife  and  Parks,  Kali- 
spell. 

J.  Fraley,  B.  Marotz,  J.  Decker-Hess,  W.  Beattie, 
and  R.  Zubik. 
Regulated     Rivers     Research     and     Management 


RRRMEP,  Vol.  3,  No.  1-4,  p  3-18,  Jan-Apr  1989.  3 
fig,  4  tab,  28  ref. 

Descriptors:  •Hydroelectric  power,  *Fish  conser- 
vation, *Fish  management,  *Fish  populations, 
•Dam  effects,  'Montana,  'Columbia  River,  Reser- 
voir operation,  Fish  migration,  River  flows,  Trout, 
Salmon,  Plankton. 

The  construction  of  Hungry  Horse  Dam  resulted 
in  estimated  annual  losses  of  65,500  migratory  ju- 
venile westslope  cutthroat  and  1965  adult  migrato- 
ry bull  trout  from  the  Flathead  Lake  and  River 
system.  In  addition,  operations  of  Hungry  Horse 
and  Kerr  dams  caused  annual  losses  conservatively 
estimated  at  96,300  river-spawning  and  131,000 
lakeshore-spawning  kokanee  adults.  Water  level 
fluctuations  caused  by  dam  operations  at  Libby 
and  Hungry  Horse  reservoirs  result  in:  (1)  altered 
thermal  stratification;  (2)  indirect  losses  in  phyto- 
plankton and  zooplankton  production,  (3)  direct 
washout  of  phytoplankton  and  zooplankton 
through  dam  penstocks;  (4)  reductions  in  standing 
crop  of  benthic  organisms  and  of  insects  on  the 
water  surface;  and  (5)  reduced  fish  growth  in  the 
late  summer  and  fall.  Mitigative  measures  include: 
(1)  99.2  and  113.3  cu  m/s  minimum  flows  in  the 
Flathead  and  Kootenai  rivers  respectively,  to  pro- 
tect salmonid  eggs  and  juveniles;  (2)  improvement 
of  fish  passage  to  restore  migrations  between  the 
Flathead  and  Swan  systems;  and  (3)  biological  rule 
curves  for  operations  at  Libby  and  Hungry  Horse 
reservoirs.  To  compensate  for  fisheries  losses,  en- 
hancement of  spawning  and  rearing  habitat,  intro- 
ductions of  hatchery  juveniles,  and  spawning  chan- 
nels are  recommended.  In  addition,  protection 
from  further  hydropower  development  for  100 
stream  reaches  for  fish  species  of  special  concern, 
and  for  outstanding  sport  fisheries  is  recommend- 
ed. These  and  other  measures  will  be  considered 
by  various  agencies  in  developing  an  overall  fisher- 
ies restoration  plan  which  should  be  flexible,  and 
employ  principles  of  adaptive  management.  (Au- 
thor's abstract) 
W89- 11693 


PREDICTION  OF  REGULATION  EFFECTS  ON 
NATURAL  1  BIOLOGICAL  RHYTHMS  IN 
SOUTH-CENTRAL  AFRICAN  FRESHWATER 
FISH. 

J.L.B.  Smith  Inst,  of  Ichthyology,  Grahamstown 

(South  Africa). 

For  primary  bibliographic   entry  see   Field   6G. 

W89-11710 


REMOVAL  OF  BROWN  TROUT  (SALMO 
TRUTTA  L.):  CHANGES  IN  POPULATION  DY- 
NAMICS IN  A  WEIR  BASIN  IN  WESTERN 
NORWAY. 

Bergen  Univ.  (Norway).  Zoological  Museum. 
G.  G.  Raddum,  A.  Fjellheim,  and  H.  Saegrov. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  3,  No.   1-4,  p  225-233,  Jan-Apr 
1989.  6  fig,  2  tab,  24  ref. 

Descriptors:  *Weirs,  'Regulated  flow,  'Stream 
fisheries,  *Trout,  *Fish  management,  *Norway, 
Fish  populations,  Reservoirs,  Population  density, 
Immature  growth  stage,  Dominance. 

The  trout  population  in  a  10.6  ha  weir  basin  in 
western  Norway  has  been  studied  over  thirteen 
years.  Baseline  investigations  were  carried  out 
during  1974-78,  three  to  five  years  after  construc- 
tion of  the  weir.  Studies  in  1983  showed  that  the 
1977  and  1978  year-classes  were  dominant.  This 
dominance  lasted  until  1985.  Removal  of  75  per 
cent  of  the  population  for  stocking  in  reservoirs 
reduced  the  fish  biomass  from  1.43  to  0.28  kg/100 
sq  m.  This  increased  the  growth  rate  and  condition 
factor  of  the  remaining  fish  in  subsequent  years. 
The  trout  enter  the  basin  mainly  at  age  2+  and 
3  +  .  No  increase  in  the  number  of  immigrants  was 
observed  during  the  first  two  years  after  removal 
of  fish.  In  the  third  year;  however,  a  five-fold 
increase  was  measured.  Most  of  these  fish  belonged 
to  the  1985  year-class,  which  had  little  contact 
with  the  strong  classes  of  1977  and  1978.  It  was 
concluded  that  density-dependent  factors  control 
immigration  to  the  basin,  whereas  a  combination  of 
density-dependent  and  independent  factors  act  on 


the  recruitment  in  the  riffle  areas.  It  is  suggested 
that  the  highest  recruitment  of  fish  is  obtained  by 
reducing  the  density-dependent  effect  through  re- 
moving a  very  high  proportion  of  the  young  fish, 
2+  and  3+  every  year.  (Author's  abstract) 
W89-11712 


EXPLOITATION     RATE,     SURVIVAL     AND 

MOVEMENTS  OF  BROWN  TROUT  (SALMO 

TRUTTA  L.)  STOCKED  AT  TAKEABLE  SIZE 

IN  THE  REGULATED  RIVERS  LAGEN  AND 

OTTA,  SOUTHERN  NORWAY. 

Environmental  Division,  Siatsetatenes  hus,  N-2600 

Lillehammer,  Norway. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-11714 


EFFECTS  OF  RIVER  REGULATION  ON  THE 
STRUCTURE  OF  A  FAST-GROWING  BROWN 
TROUT  (SALMO  TRUTTA  L.)  POPULATION. 

Oslo  Univ.  (Norway).  Zoological  Museum. 

For  primary  bibliographic   entry  see   Field   6G. 

W89- 11715 


FLUSHING  FLOW  RECOMMENDATIONS 
FOR  MAINTENANCE  OF  SALMONID 
SPAWNING  GRAVELS  IN  A  STEEP,  REGU- 
LATED STREAM. 

EA  Engineering,  Science,  and  Technology,  Inc., 

Lafayette,  CA. 

D.  W.  Reiser,  M.  P.  Ramey,  S.  Beck,  T.  R. 

Lambert,  and  R.  E.  Geary. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  3,  No.   1-4,  p  267-275,  Jan- Apr 

1989.  5  fig,  10  ref. 

Descriptors:  'Regulated  flow,  'Anadromous  fish, 
'Fish  behavior,  'Fish  management,  'Spawning, 
•California,  *Flushing,  *Gravel,  Salmon,  Stream 
discharge,   Regulated  rivers,   Sediment  transport. 

A  study  was  conducted  to  develop  flushing  flow 
recommendations  for  maintaining  the  quantity  of 
salmonid  spawning  gravels  in  the  North  Fork  of 
the  Feather  River,  a  regulated  stream  in  California. 
This  required  the  development  of  a  technique 
which  would  prescribe  flows  to  remove  sediments 
from  the  gravels  without  removing  the  gravels 
themselves,  which  are  in  finite  supply  in  the  river. 
Field  studies  involved  the  use  of  a  'two-point-arc' 
procedure  which  allowed  depth,  velocity,  and  sub- 
strate measurements  to  be  concentrated  over 
spawning  gravels  at  each  site.  Measurements  were 
repeated  at  each  site  at  three  different  flows  rang- 
ing from  1.7  to  1 1.3  cu  m/s.  The  local  velocity  and 
depth  measurements  were  used  to  evaluate  hydrau- 
lic conditions  within  areas  containing  spawning 
gravels.  Four  flow  levels  were  derived  which 
would  provide  varying  degrees  of  sediment  trans- 
port and  flushing;  (1)  surficial  flushing  of  gravels; 
(2)  mobilization  of  gravels;  (3)  surficial  flushing  of 
cobbles;  and  (4)  mobilization  of  cobbles.  Results  of 
the  study  indicated  a  flushing  flow  of  56.6  cu  m/s 
occurring  as  a  planned  release  or  natural  flow  for 
from  1-3  days  would  be  sufficient  to  transport 
sediment  from  spawning  gravels.  This  flow  was 
intermediate  to  levels  which  maximize  surficial 
gravel  flushing  and  levels  which  maximize  surficial 
cobble  flushing.  (Author's  abstract) 
W89-11716 


ABILITY  OF  PHABSIM  TO  PREDICT  CHI- 
NOOK SALMON  SPAWNING  HABITAT. 

Department   of  Fisheries   and   Oceans,   Nanaimo 
(British  Columbia).  Pacific  Biological  Station. 
C.  S.  Shirvell. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  3,  No.  1-4,  p  277-289,  Jan- Apr 
1989.  5  fig,  3  tab,  22  ref. 

Descriptors:  'Simulation  analysis,  'Aquatic  habi- 
tats, 'Fish  behavior,  'Stream  biota,  'Model  stud- 
ies, 'Spawning,  'Salmon,  British  Columbia,  Pre- 
diction, Neyhako  River,  Instream  flow,  River  me- 
chanics. 

PHABSIM  (Physical  HABitat  SIMulation),  part  of 
the  Instream  Flow  Incremental  Methodology,  was 
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used  to  predict  the  spawning  habitat  used  by  Chi- 
nook salmon  in  a  600  m  long  section  of  the  Ne- 
chako  River,  British  Columbia,  Canada.  Predic- 
tions of  the  model  were  compared  to  the  location 
and  amount  of  habitat  actually  used  by  adult  Chi- 
nook salmon  in  1974,  1980,  and  1986.  About  3800 
sq  m  (70  per  cent)  of  the  spawning  area  actually 
used  by  the  population  were  predicted  as  unusable 
by  the  'best'  prediction,  while  87  per  cent  of  the 
area  predicted  as  usable  has  never  had  recorded 
use.  The  'best'  prediction  resulted  from  using  close 
transect  spacing,  frequent  measurements  along  the 
transect,  river-specific  habitat  suitability  criteria, 
and  modelling  habitat  at  the  fish's  position  near  the 
stream  bottom.  Depending  upon  the  spacing  of  the 
transects  and  the  habitat  suitability  criteria  used, 
PHABSIM  predicted  210  per  cent  to  660  per  cent 
more  spawning  habitat  was  available  than  histori- 
cally had  ever  been  used.  Chinook  salmon  m  the 
Nechako  River  spawn  mainly  on  the  upstream  face 
of  dunes,  therefore,  the  assumption  in  PHABSIM 
that  conditions  predicted  at  the  transects  remain 
unchanged  upstream  and  downstream  part  way  to 
the  adjacent  transects  was  false.  This  assumption 
resulted  in  about  two-thirds  of  the  correct  predic- 
tions being  made  for  the  wrong  reason.  The  accu- 
racy of  PHABSIM's  predictions  for  spawning 
might  be  improved  by  incorporating  an  index  of 
river  bottom  topography  or  velocity  gradient  into 
the  model.  (Author's  abstract) 
W89-11717 


DEVELOPMENT  OF  HABITAT  SUITABILITY 
CRITERIA  FOR  TROUT  IN  SMALL  STREAMS. 

Pacific  Gas  and  Electric  Co.,  San  Ramon,  CA. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-11718 


SEDIMENT  TRANSPORT  AND  RESULTING 
DEPOSITION  IN  SPAWNING  GRAVELS, 
NORTH  COASTAL  CALIFORNIA. 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-11771 


ACIDIFICATION  OF  NATIVE  BROOK  TROUT 
STREAMS  IN  VIRGINIA. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences.  . 
For  primary  bibliographic  entry  see  Field  5B. 
W89-11776 


W89- 11808 


COMPENDIUM  OF  45  TROUT  STREAM  HABI- 
TAT DEVELOPMENT  EVALUATIONS  IN  WIS- 
CONSIN DURING  1953-1985, 

Wisconsin  Dept.  of  Natural  Resources,  Waupaca. 

Trout  Resource  Unit. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12131 
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DETACHED  CHLOROPHYTES  AS  NURSERY 
AREAS  FOR  FISH  IN  SULAIBIKHAT  BAY, 
KUWAIT. 

Kuwait  Univ.,  Safat.  Dept.  of  Zoology. 
J.  M.  Wright.  ™c.™ 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  28,  No.  2,  p  185-193,  February  1989.  5  fig,  2 
tab,  17  ref.  Kuwait  University  grant  SZ027. 

Descriptors:  "Spawning,  'Aquatic  habitats,  •Estu- 
arine fisheries,  'Bays,  *Kuwait,  'Chlorophyta, 
♦Fish,  *Eutrophication,  Nurseries,  Juvenile 
growth  stage,  Amphipods. 

The  role  of  accumulations  of  detached  chloro- 
phytes  as  temporary  nursery  areas  are  described 
for  the  fish  assemblage  of  Sulaibikhat  Bay 
(Kuwait).  The  chlorophytes  were  produced  during 
the  spring  bloom  in  the  intertidal  and  near  sublit- 
toral.  The  accumulations  in  the  shallow  near  shore 
areas  were  at  a  peak  during  early  March.  During 
the  time,  young  of  the  year  of  Liza  carinata  domi- 
nated the  assemblage  in  shallow  water  and  these 
fish  were  closely  associated  with  the  patches  of 
detached  chlorophytes,  and  used  them  as  a  physi- 
cal refuge  and  as  a  temporary  food  resource.  In 
deeper  water,  where  the  catches  were  dominated 
by  mature  Leiognathus  brevirostris.  the  numbers  of 
which  were  dominated  by  mature  Leignathus  bre- 
virostris, the  numbers  of  which  were  related  to  the 
volume  of  weed  are  the  beginning  of  the  bloom  but 
not  toward  the  end  of  the  bloom.  Although  L. 
brevirostris  appeared  not  to  use  the  weed  as  a 
refuge  this  species  utilized  the  weed  as  a  temporary 
food  resource.  During  the  study,  there  was  no 
evidence  of  weed-associated  amphipods  being  uti- 
lized as  a  food  resource.  (Author's  abstract) 


NATIONAL  RESEARCH  PROGRAM  OF  THE 
WATER  RESOURCES  DIVISION,  U.S.  GEO- 
LOGICAL SURVEY,  FISCAL  YEAR  1987. 

L.  C.  Friedman,  and  C.  N.  Donate 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File   Report   88-346,    1988.   23  lp,   7   ref,   2 
append. 

Descriptors:  'Water  resources  research,  'Geohy- 
drology,  'Research  priorities,  'Geochemistry, 
•Geomorphology,  'Sediment  transport,  'Ground- 
water movement,  Hydrologic  properties,  Chemical 
analysis,  Bibliographies,  Ecology. 

The  National  Research  Program  (NRP)  of  the 
U.S.  Geological  Survey's  Water  Resources  Divi- 
sion (WRD)  encompasses  a  broad  spectrum  of 
scientific  investigations.  The  sciences  of  hydrolo- 
gy, mathematics,  chemistry,  physics,  biology,  geol- 
ogy, and  engineering  are  used  to  gain  a  fundamen- 
tal understanding  of  the  processes  that  affect  the 
availability,  movement,  and  quality  of  the  Nation's 
water  resources.  For  technical  administration,  the 
NRP  is  subdivided  into  six  disciplines  with  a  Re- 
search Adviser  assigned  to  each.  The  Research 
Adviser  serves  as  a  peer  resource  to  the  research 
projects  and  as  a  technical  consultant  to  manage- 
ment. The  six  research  disciplines  are:  (1)  Ecology, 
(2)  Geochemistry,  (3)  Geomorphology  and  Sedi- 
ment Transport,  (4)  Groundwater  hydrology,  (5) 
Surface-water  hydrology  and  (6)  Water  chemistry. 
This  report  provides  current  information  about  the 
NRP  on  an  annual  basis.  Organized  by  the  six 
research  disciplines,  the  volume  contains  a  summa- 
ry of  the  problem,  objective,  approach,  and 
progress  for  each  project  that  was  active  during 
fiscal  year  (FY)  1987.  Bibliographic  information  is 
included  with  each  project  summary  in  the  form  of 
reports  published  between  April  1986  and  May 
1987.  (Lantz-PTT) 
W89-12134 
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10A.  Acquisition 
And  Processing 

SAMWAT  DATABASE  FOR  COMPUTER 
MODELS  IN  WATER  MANAGEMENT. 

SAMWAT  Report  No.  2,  September  1988.  The 
Hague,  The  Netherlands.  1988.  130p.  Edited  by  C. 
Volp  and  A.  C.  W.  Lambrechts. 

Descriptors:  'Computer  models,  'Water  resources 
management,  'Data  storage  and  retrieval,  'Data- 
bases, Information  exchange,  Groundwater  man- 
agement, Rainfall-runoff  relationships,  Model  stud- 
ies, Solute  transport,  Sediment  transport,  Sewer 
systems,  Documentation,  Agricultural  hydrology, 
Fluid  flow,  The  Netherlands. 

The  SAMWAT  (SAMenworken  op  het  gebied  van 
het  onderzoek  ten  bohoeve  van  het  WATerbeheer) 
database  for  water  management  computer  models, 
the  development  of  which  was  initiated  in  the 
second  half  of  1987,  was  designed  to  include 
models  covering  a  wide  range  of  different  subjects. 
The  design  aimed  at  great  flexibility  for  more 
modules.  The  database  now  consists  of  modules  for 


groundwater,  surface  water  and  sewer  systems, 
rainfall-runoff  relations  and  agricultural  produc- 
tion. It  can  contain  a  high  degree  of  detail  for  each 
model.  The  modules  were  developed  in  close  co- 
operation with  specialists  in  each  specific  type  of 
research.  The  development  and  the  extension  of 
the  total  database  with  other  model  modules  will 
be  continued  in  the  coming  year.  Much  attention 
will  be  given  to  validation  and  actualization  of  the 
information  of  the  database.  The  database  holds 
general  information  relating  to  the  models,  such  as 
availability,  documentation,  kind  of  computer  on 
which  the  model  is  implemented  and  references  on 
applications.  Apart  from  this  general  information 
details  are  included  about  all  features  of  the 
models.  The  following  main  characteristics  can  be 
distinguished:  fluid,  solute,  heat  and  sediment 
transport  as  well  as  biological  processes,  solution 
methods  for  basic  equations,  statistics/stochastics 
and  required  boundary  conditions.  The  SAMWAT 
Bureau  can  now  give  detailed  answers  to  all  ques- 
tions concerning  water  management  models  of  the 
abovementioned  four  types  available  in  the  Nether- 
lands. (Lantz-PTT) 
W89-11992 

IOC.  Secondary  Publication 
And  Distribution 

WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  1. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11983 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  2. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11984 

WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  3. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11985 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  4. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11986 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  5. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11987 

WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  6. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11988 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  7. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11989 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  8. 

For  primary  bibliographic  entry  see  Field  5F. 
W89- 11990 


WATER  SUPPLY  AND  WASTEWATER  DIS- 
POSAL: INTERNATIONAL  ALMANAC, 
VOLUME  9. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-11991 
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ENVIRONMENTAL  ASPECTS  OF  RIGHTS-OF- 
WAY  FOR  NATURAL  GAS  TRANSMISSION 
PIPELINES:  AN  UPDATED  BIBLIOGRAPHY. 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89- 12092 


NATIONAL  RESEARCH  PROGRAM  OF  THE 
WATER  RESOURCES  DHTSION,  U.S.  GEO- 
LOGICAL SURVEY,  FISCAL  YEAR  1987. 

For  primary  bibliographic  entry  see  Field  9C. 
W89-12134 


SEWAGE  EFFECTS  IN  MARINE  AND  ESTUA- 
RINE  ENVIRONMENTS,  JANUARY,  1977- 
MARCH,  1988:  CITATIONS  FROM  THE  NTIS 
BIBLIOGRAPHIC  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12141 


LINERS  FOR  WASTE  DISPOSAL  AND  WASTE 
STORAGE  FACILITIES,  JANUARY  1976- 
APRIL,  1988:  CITATIONS  FROM  THE 
ENERGY  DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-12142 


TOXICITY  BIOASSAYS:  WATER  POLLUTION 
EFFECTS  ON  AQUATIC  ANIMALS  AND 
PLANTS,  JUNE  1986-MAY  1988:  CITATIONS 
FROM  THE  SELECTED  WATER  RESOURCES 
ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12143 


SOIL  SALINITY:  IRRIGATION  PRACTICES 
AND  EFFECTS  ON  CROPS  AND  GROUND 
WATER,  JANUARY  1977-MAY  1988:  CITA- 
TIONS FROM  THE  SELECTED  WATER  RE- 
SOURCES ABSTRACTS  DATABASE. 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12144 


ACID  MINE  DRAINAGE,  OCTOBER  1978-MAY 
1988:  CITATIONS  FROM  THE  NTIS  BIBLIO- 
GRAPHIC DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-12145 


POLYCHLORINATED  BEPHENYLS:  OCCUR- 
RENCE AND  TREATMENT  IN  MUNICIPAL 
AND  INDUSTRIAL  WASTES,  JANUARY  1977- 
MAY  1988:  CITATIONS  FROM  THE  SELECT- 
ED WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-12146 


DEEP  WELL  DISPOSAL,  JANUARY  1977-MAY 
1988:  CITATIONS  FROM  THE  SELECTED 
WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-12147 


METALS  RECOVERY  FROM  WASTES,  JUNE 
1970-APRJL  1988:  CITATIONS  FROM  THE 
COMPENDEX  DATABASE. 

National  Technical  Information  Service,  Spring- 


field, VA. 

For  primary  bibliographic  entry  see   Field   5D. 

W89-12148 


METALS  RECOVERY  FROM  WASTES,  JANU- 
ARY 1977-APRIL  1988:  CITATIONS  FROM 
THE  SELECTED  WATER  RESOURCES  AB- 
STRACTS DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-12149 


SANITARY  LANDFALLS,  JANUARY  1978- 
APRIL  1988:  CITATIONS  FROM  THE  NTIS 
BIBLIOGRAPHIC  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12150 


NUTRTENT  REMOVAL  FROM  LAKES, 
PONDS,  AND  RIVERS,  JANUARY  1977-JUNE 
1988:  CITATIONS  FROM  THE  SELECTED 
WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-12151 


PESTICIDE  TOXICITY  IN  FRESHWATER 
FISH,  JANUARY  1978-MAY  1988:  CITATIONS 
FROM  THE  UFE  SCIENCES  COLLECTION 
DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12152 


LEACHATE  TREATMENT,  JANUARY  1972- 
MARCH  1988:  CITATIONS  FROM  THE  POL- 
LUTION ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-12153 


ASBESTOS  IN  DRINKING  WATER,  JANUARY 
1977-MARCH  1988:  CITATIONS  FROM  THE 
SELECTED  WATER  RESOURCES  ABSTRACTS 
DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-12154 


DEEP  WELL  DISPOSAL,  JANUARY  1976- 
MARCH  1988:  CITATIONS  FROM  THE 
ENERGY  DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-12155 


WASTEWATER  TREATMENT,  JUNE  1976- 
MARCH  1988:  CITATIONS  FROM  THE 
ENERGY  DATA  BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-12156 


OIL  SPELLS:  BIOLOGICAL  EFFECTS,  JUNE 
1981  TO  FEBRUARY  1988:  CITATIONS  FROM 
THE  NTIS  BIBLIOGRAPHIC  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12157 


WASTEWATER      TREATMENT:      LAGOONS, 
JANUARY  1977-FEBRUARY  1988:  CITATIONS 


FROM  THE  SELECTED  WATER  RESOURCES 
ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Sonna- 

field,  VA. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-12158 


SEWAGE  SLUDGE  PRETREATMENT  AND 
DISPOSAL,  DECEMBER  1981-FEBRUARY 
1988:  CITATIONS  FROM  THE  NTIS  BIBLIO- 
GRAPHIC DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-12159 


DREDGING:  BIOLOGICAL  EFFECTS,  JANU- 
ARY 1979-FEBRUARY  1988:  CITATIONS 
FROM  THE  NTIS  BIBLIOGRAPHIC  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-12160 


HEAVY  METALS  IN  DRINKING  WATER; 
STANDARDS,  SOURCES,  AND  EFFECTS,  JAN- 
UARY 1977-DECEMBER  1987:  CITATIONS 
FROM  THE  SELECTED  WATER  RESOURCES 
ABSTRACTS  DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-12161 


OIL  POLLUTION  SAMPLING,  DETECTION, 
AND  ANALYSIS,  JANUARY  1976-JANUARY 
1988:  CITATIONS  FROM  THE  NTIS  BIBLIO- 
GRAPHIC DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-12162 


HEAVY  METALS  IN  DRINKING  WATER: 
STANDARDS,  SOURCES,  AND  EFFECTS,  JAN- 
UARY 1970-JUNE  1988:  CITATIONS  FROM 
THE  NTIS  BIBLIOGRAPHIC  DATABASE. 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-12163 


WASTEWATER  TREATMENT:  OZONATION 
PROCESSES  AND  EQUEPMENT,  JANUARY 
1977-JULY  1988:  CITATIONS  FROM  THE  SE- 
LECTED WATER  RESOURCES  ABSTRACTS 
DATABASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-12164 


SEWAGE  AND  INDUSTRIAL  WASTE  TREAT- 
MENT: WETLANDS,  JANUARY  1977-JULY 
1988:  CITATIONS  FROM  THE  SELECTED 
WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-12165 


ACTIVATED   CHARCOAL   FILTERS:   WATER 
TREATMENT,  POLLUTION  CONTROL,  AND 
INDUSTRIAL      APPLICATIONS,      JANUARY 
1970-JULY  1988:  CITATIONS  FROM  THE  VS. 
PATENT  BIBLIOGRAPHIC  DATABASE. 
Ceske  Vysoke  Uceni  Technicke  v  Praze.  Faculty 
of  Civil  Engineering  and  Architecture. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-12166 
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POLYELECTROLYTES:  WASTEWATER  AND 
SEWAGE  TREATMENT,  JANUARY  1977-JUNE 
1988:  CITATIONS  FROM  THE  SELECTED 
WATER  RESOURCES  ABSTRACTS  DATA- 
BASE. „  „  . 
National  Technical  Information  Service,  Spnng- 
MA  VA.  _.  , .  _ 
For  primary  bibliographic  entry  see  Field  5L>. 
W89-12167 

SLUDGE  DEWATERING:  SEWAGE  AND  IN- 
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bic Process  Efficiency. 
W89- 12082  5D 

Comparison  of  the  Anaerobic  Filter  and  the 
Anaerobic  Expanded/Fluidized  Bed  Processes. 
W89-12083  5D 

Application  of  the  Two-Phase  Anaerobic  Fluid- 
ized   Bed   Process  to  the  Treatment  of  Corn 
Processing  Wastewater. 
W89-12085  5D 

Application  of  the  UASB-Reactor  for  Anaerobic 
Treatment  of  Paper  and  Board  Mill  Effluent. 
W89- 12086  5D 
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ANIMAL  BEHAVIOR 

Roughness  and  Color  of  Artificial  Substratum 
Particles  as  Possible  Factors  in  Colonization  of 
Stream  Invertebrates. 
W89- 11658  2H 

ANIMAL  MORPHOLOGY 

Morphometric  Study  of  the  Effects  of  Tributyl- 
tin  Compounds  on  the  Gills  of  the  Mummichog, 
Fundulus  heteroclitus, 
W89- 11673  5c 

ANIMAL  PATHOLOGY 

Histopathological   Alterations  in   the   Liver  of 
Freshwater  Teleost  Tilapia  mossambica  in  Re- 
sponse to  Cadmium  Toxicity. 
W89- 11734  5C 

Ovarian    Damage   to    Channa    punctatus   after 
Chronic   Exposure  to  Low  Concentrations  of 
Elsan,  Mercury,  and  Ammonia. 
W89- 11735  5c 

ANIMAL  PHYSIOLOGY 

Laboratory  Studies  on  Invertebrate  Survival  and 

Physiology  in  Acid  Waters. 

W89- 11847  5C 

Physiological    Problems   of  Crayfish    in    Acid 

Waters, 

W89- 11848  5C 

ANIMAL  POPULATIONS 

Patterns  of  Herpetofaunal  Species  Richness:  Re- 
lation to  Temperature,  Precipitation,  and  Vari- 
ance in  Elevation. 
W89- 11294  2H 

ANIMAL  TISSUES 

Microchemical  Analysis  of  Fish  Hard  Parts  for 
Reconstructing  Habitat  Use:  Practice  and  Prom- 
ise. 
W89-1210O  2H 

ANIMAL  WASTES 

Behavior  of  Facultative  Pathogenic  Bacteria  in 

Wastewater  Treatment  Processes, 

W89-11155  5D 

ANISOTROPY 

Analysis  of  Soil  Water  Movement  on  a  Sandy 

Hillslope. 

W89- 11488  2G 

ANNUAL  RUNOFF 

Evaluation  of  Methods  for  the  Estimation  of 

Tributary  Mass  Loads, 

W89-11777  5B 

AQUACULTURE 

Marine  Environmental  Quality  in  Canada:  Status 

and  Issues,  The  Pacific  Coast  of  Canada. 

W89- 11864  5G 

AQUATIC  ANIMALS 

Monitoring    of   Acidification    by    the    Use    of 

Aquatic  Organisms. 

W89- 11346  7B 

Enzymes  Involved  in  Metabolism  of  PAH  by 
Fishes  and  Other  Aquatic  Animals:  Oxidative 
Enzymes  (or  Phase  I  Enzymes). 
W89- 11831  5B 

Enzymes  Involved  in  Metabolism  of  PAH  by 
Fishes  and  Other  Aquatic  Animals:  Hydrolysis 
and    Conjugation    Enzymes   (or   Phase    II    En- 
zymes). 
W89-11832  5B 


Acid  Toxicity  and  Aquatic  Animals. 
W89- 11837 
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AQUATIC  BACTERIA 

Rhizosphere    Ecology    of    Submersed    Macro- 

phytes, 

W89-11176  2H 


Distributions  of  Manganese,  Iron,  and  Manga- 
nese-Oxidizing Bacteria  in  Lake  Superior  Sedi- 
ments of  Different  Organic  Carbon  Content. 
W89-11190  2H 

Habitat-specific    Plasmid    Patterns    in    Natural 
Bacterial  Populations  of  Fresh-water  Lakes 
W89- 11303  2H 

Benthic  Bacterial  Biomass  and  Production  in  a 

Blackwater  River. 

W89- 11305  2H 

Mesoscale  Temporal  Variation  in  Bacterial 
Standing  Crop,  Percent  Active  Cells,  Productiv- 
ity and  Output  in  a  Salt-marsh  Tidal  River 
W89-11306  2H 

Uptake  of  Nucleic  Acid  Precursors  by  Aquatic 
Microbial  Communities  and   Pure  Cultures  of 
Bacteria  and  Algae. 
W89-11310  2H 

Development     of     Bacterioplankton      During 
Winter  and  Early  Spring  at  the  Entrance  to  the 
Gulf  of  Finland,  Baltic  Sea. 
W89-11311  2L 

Macronutrient  Interactions  Involved  in  Cyano- 

bacterial  Bloom  Formation. 

W89-11312  2H 

Physiological    State   of  Epiphytic   Bacteria   on 
Submerged  Stems  of  the  Reed  Phragmites  aus- 
tralis   Compared   with   Planktonic   Bacteria   in 
Gravel-Pit  Ponds. 
W89- 11463  2H 

Bacterial  Activity  and  Protozoan-Grazing  Po- 
tential in  a  Stratified  Lake. 
W89-11515  2H 

Microbial  Growth  and  Detritus  Transformations 

During    Decomposition    of   Leaf   Litter    in    a 

Stream. 

W89-11550  2H 

Bacterioplanktonic  Biomass  and  Production  in 

the  River  Meuse  (Belgium). 

W89-11554  2H 

Occurrence  of  Bacterivory  in  Cryptomonas,  a 

Common  Freshwater  Phytoplankter. 

W89- 11605  2H 

Distribution  of  Planktonic  Bacteria  Capable  of 
Degrading  Sodium  Dodecyl  Sulphate  (SDS)  in  a 
Polluted  South  Wales  River. 
W89- 11647  5B 

AQUATIC  DRIFT 

Diel  Drift  in  Chironomidae  Larvae  in  a  Pristine 

Idaho  Mountain  Stream. 

W89-11556  2H 

Seasonal  Variation  in  the  Composition  of  the 
Drift  Below  a  Peaking  Hydroeletric  Project. 
W89- 11695  6G 

AQUATIC  ENVIRONMENT 

Estimation  of  Unbalanced  Bacterial  Growth  in 
Inhibitory  Environments  by  Physiological  As- 
sessment. 
W89- 11077  2H 

Dissolved   Nickel   and   Cobalt   in   the  Aquatic 

Environment  around  Monaco. 

W89-11217  2K 

Patterns  of  Herpetofaunal  Species  Richness:  Re- 
lation to  Temperature,  Precipitation,  and  Vari- 
ance in  Elevation. 
W89- 11294  2H 

Distributional  Ecology  of  Red-capped  Plover, 
Charadrius   ruficapillus   (Temminck,    1822),   on 
Western  Australian  Salt  Lakes. 
W89- 11295  2H 


Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment. 
W89-11826  5B 

Bioavailability  of  Polycyclic  Aromatic  Hydro- 
carbons in  the  Aquatic  Environment. 
W89-11827  5B 

Microbial  Degradation  of  Polycyclic  Aromatic 
Hydrocarbons  (PAH)  in  the  Aquatic  Environ- 
ment. 
W89- 11828  5B 

Biotransformation  and  Disposition  of  PAH  in 

Aquatic  Invertebrates. 

W89-11829  5B 

Analysis  of  Trace  Organics  in  the  Aquatic  Envi- 
ronment. 
W89- 11868  5  A 

AQUATIC  FUNGI 

Pathogenicity   of  the   Fungus,   Colletotrichum 
Gloeosporioides  (Penz.)  Sacc.,  to  Eurasian  Wa- 
termilfoil  (Myriophyllum  Spicatum  L). 
W89- 11363  4A 

Microbial  Growth  and  Detritus  Transformations 

During    Decomposition    of   Leaf   Litter   in    a 

Stream. 

W89- 11550  2H 

AQUATIC  HABITATS 

Habitat  Selection  of  Lentic  Larval  Lampreys: 
Preliminary  Analysis  Based  on  Research  with  a 
Manned  Submersible. 
W89-11194  2H 

Patterns  of  Herpetofaunal  Species  Richness:  Re- 
lation to  Temperature,  Precipitation,  and  Vari- 
ance in  Elevation. 
W89-11294  2H 

Habitat-specific    Plasmid    Patterns    in    Natural 
Bacterial  Populations  of  Fresh-water  Lakes. 
W89- 11303  2H 

Instream    Flow    Predictions   and    Management 
Options  for  Biota  Affected  by  Peaking-Power 
Hydroelectric  Operations. 
W89- 11696  6G 

Ability    of    PHABSIM    to    Predict    Chinook 

Salmon  Spawning  Habitat. 

W89-11717  gi 

Development  of  Habitat  Suitability  Criteria  for 

Trout  in  Small  Streams. 

W89-11718  2H 

Analysis  of  Brown  Trout  (Salmo  trutta  fario  L.) 
Habitat:   The   Role   of  Qualitative   Data   from 
Expert  Advice  in   Formulating  Probability-of- 
Use  Curves, 
W89-11719  2H 

Sediment  Transport  and  Resulting  Deposition  in 
Spawning  Gravels,  North  Coastal  California. 
W89-11771  2J 

Acidification  of  Native  Brook  Trout  Streams  in 

Virginia. 

W89- 11776  5B 

Detached  Chlorophytes  as  Nursery  Areas  for 

Fish  in  Sulaibikhat  Bay,  Kuwait. 

W89- 11808  gi 

Physical  Habitat  Use  by  Loach  Minnow,  Tiar- 
oga  cobitis  (Pisces:  Cyprinidae),  in  Southwestern 
Desert  Streams. 
W89-11810  6G 

Microchemical  Analysis  of  Fish  Hard  Parts  for 
Reconstructing  Habitat  Use:  Practice  and  Prom- 
ise. 
W89-12100  2H 
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Flushing  and  Scouring  Flows  for  Habitat  Main- 
tenance in  Regulated  Streams. 
W89-12109  4A 

Compendium  of  45  Trout  Stream  Habitat  Devel- 
opment Evaluations  in  Wisconsin  During  1953- 
1985, 
W89-12131  2H 

AQUATIC  INSECTS 

Long  Term  Studies  on  Simulium  vittatum  Zett. 
(Diptera:  Simuliidae)  in  the  River  Laxa,  North 
Iceland,  with  Particular  Reference  to  Different 
Methods  Used  in  Assessing  Population  Changes. 
W89-11332  2H 

Effects  of  Acidification  on  the  Invertebrate  Por- 
tion of  the  Aufwuchs  in  a  Mesocosm  Experi- 
ment, 
W89- 11343  5C 

Influence  of  Artificial  Stream  Bottom  Siltation 

on  Ephemeroptera  in  Emergence  Traps, 

W89- 11443  2H 

Effects  of  Copper  on  Species  Composition  of 

Benthic  Insects  in  a  Sierra  Nevada,  California, 

Stream. 

W89- 11544  5C 

Establishing  and  Maintaining  Laboratory-Based 
Microcosms  of  Riffle  Insect  Communities:  Their 
Potential  for  Multispecies  Toxicity  Tests. 
W89-11656  5A 

Serial    Discontinuities    in    a    Rocky    Mountain 

River.  I.  Distribution  and  Abundance  of  Plecop- 

tera. 

W89- 11706  6G 

Serial    discontinuities    in    a    Rocky    Mountain 

River.  II.  Distribution  and  Abundance  of  Tri- 

choptera. 

W89- 11707  6G 

AQUATIC  LIFE 

Lead  Accumulation  and  Location  in  the  Shoots 

of  the  Aquatic  Liverwort  Scapania  Undulata 

(L.)  Dum.  in  Stream  Water  at  Greenside  Mine, 

England. 

W89-11368  5B 

AQUATIC  PLANTS 

Flexibility  of  Life  Cycle  Patterns  as  a  Mecha- 
nism for  Tolerance  of  Fluctuation  of  Environ- 
mental Conditions  by  Aquatic  Plants. 
W89- 11324  2H 

Effects  of  Nutrients  on  Aquatic  Plant  Decompo- 
sition Rates, 
W89- 11328  2H 

Light  Climate  of  Lake  Ellesmere  and  its  Effect 

on  the  Growth  of  Aquatic  Plants, 

W89-11329  2H 

Limits  to  the  Spread  of  Elodea  canadensis  in 

Lake  Alexandrina,  New  Zealand. 

W89-11330  2H 

Pathogenicity   of  the   Fungus,   Colletotrichum 
Gloeosporioides  (Penz.)  Sacc,  to  Eurasian  Wa- 
termilfoil  (Myriophyllum  Spicatum  L). 
W89-11363  4A 

Continuous  Growth  and  Clump  Maintenance  of 

Potamogeton    Crispus    L.    in    Narutoh    River, 

Japan. 

W89- 11364  2H 

Model  for  the  Estimation  of  Annual  Production 

Rates  of  Macrophyte  Algae, 

W89-11365  2L 

Primary   Production   in   a   Shallow   Eutrophic 
Lake  Dominated  Alternatively  by  Phytoplank- 
ton  and  by  Submerged  Macrophytes. 
W89- 11367  2H 


Lead  Accumulation  and  Location  in  the  Shoots 

of  the  Aquatic  Liverwort  Scapania  Undulata 

(L.)  Dum.  in  Stream  Water  at  Greenside  Mine, 

England. 

W89-11368  5B 

Influence  of  a  Periphytic  Biolayer  on  Phospho- 
rus Exchange  Between  Substrate  and  Water, 
W89-11439  2H 


High  Hopes  for  Cattails. 
W89-11457 
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Factors  Influencing  Periphyton  Growth  in  Agri- 
cultural Streams  of  Central  Illinois. 
W89-11553  2H 

Uptake  of  Mercury  from  Aqueous  Solution  by 
Duckweed:   The   Effects   of  pH,   Copper   and 
Humic  Acid. 
W89-11640  5D 

Scale  Chrysophytes  (Chrysophyceae  and  Synur- 
ophyceae)  from  National  Park  Lakes  in  South- 
ern and  Central  Finland. 
W89-11667  2H 

Wetland  Vegetation  Near  Old  Crow,  Northern 

Yukon. 

W89-11669  2H 

Effects  of  Hydropower  Development  on  Aquat- 
ic Macrophytes  in  Norwegian  Rivers:  Present 
State  of  Knowledge  and  Some  Case  Studies. 
W89-11694  6G 

AQUATIC  POPULATIONS 

Patterns  of  Benthic  Invertebrate  Assemblages  in 
Rivers  of  Northwestern  North  America. 
W89-11546  2H 

Ecological  Zonation  of  the  Hyperhaline  Estuary 
of  the  Casamance  River  (Senegal):  Foraminifera, 
Zooplankton  and  Abiotic  Variables. 
W89-11558  2L 

AQUATIC  PRODUCTIVITY 

Biotop  Impairment  Caused  by  Potassium  Pollut- 
ed Water  of  the  Werra  and  Oberweser  Rivers 
(Schadwirkung   der   Kali-Abwesser   im   Biotop 
der  Werra  und  Oberweser), 
W89- 11432  5C 

Comparison  of  Three  Techniques  for  Adminis- 
tering Radiolabeled  Substrates  to  Sediments  for 
Trophic  Studies:  Incorporation  by  Microbes. 
W89- 11664  ?B 

AQUATIC  WEED  CONTROL 

Rhizosphere    Ecology    of   Submersed    Macro- 
phytes, 
W89-11176  2H 

Pathogenicity   of  the   Fungus,   Colletotrichum 
Gloeosporioides  (Penz.)  Sacc,  to  Eurasian  Wa- 
termilfoil  (Myriophyllum  Spicatum  L). 
W89-11363  4A 

AQUATIC  WEEDS 

Benthic  and  Weed-Bed  Faunas  of  Lake  Awasa 

(Rift  Valley,  Ethiopia), 

W89-11411  2H 

Invasion   of  Lake   Taupo   by   the   Submerged 
Water  Weed  Lagarosiphon  major  and  its  Impact 
on  the  Native  Flora, 
W89-11818  2H 

AQUEDUCTS 

Hohokam  Settlement  Along  the  Slopes  of  the 

Picacho  Mountains  Volume  6:   Synthesis  and 

Conclusions. 

W89-12139  6G 

AQUIFER  CHARACTERISTICS 

Effects  of  Variations  in  Recharge  on  Ground- 
water Quality. 
W89- 11378  6G 


Aquifer-System  Compaction,  Tucson  Basin  and 

Avra  Valley,  Arizona. 

W89-11483  2F 

Hydrogeology  of  the  Western  Part  of  the  Salt 
River  Valley  Area,  Maricopa  County,  Arizona. 
W89- 11484  2F 

Ground-Water  Resources  of  Jasper  and  Newton 

Counties,  Texas. 

W89-11890  2F 

Use  of  Ground-Penetrating  Radar  in  Defining 

Glacial  Outwash  Aquifers. 

W89-11921  7B 

AQUIFER  MANAGEMENT 

Unified  Management  of  Surface  and  Ground- 
water Quality  Through  Clean  Water  Act  Au- 
thorities. 
W89-11278  5G 

Groundwater   Modeling   for   Salinity   Manage- 
ment: an  Australian  Case  Study. 
W89-11281  2F 

Chance-Constrained  Model  for  Management  of 

Stream-Aquifer  System. 

W89- 11596  4B 

AQUIFER  SYSTEMS 

Optimum  Experimental  Design  for  Parameter 
Identification  in  Groundwater  Hydrology. 
W89- 11269  2F 

Hydrologic  Responses  to  Development  in  Re- 
gional Sedimentary  Aquifers, 
W89- 11274  4C 

Preliminary  Hydrogeologic  Evaluation  of  the 
Cincinnati  Arch  Region  for  Underground  High- 
Level    Radioactive    Waste    Disposal,    Indiana, 
Kentucky,  and  Ohio. 
W89-11479  2F 


AQUIFER  TESTING 

Bouwer  and  Rice  Slug  Test-An  Update, 
W89-11272 
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AQUIFERS 

Simple  Analytic  Functions  for  Modeling  Three- 
Dimensional  Flow  in  Layered  Aquifers. 
W89-11262  2F 

Storage  Basin  Volume  and  Drainage  Basin  Dy- 
namics: Camas  Prairie,  South-Central  Idaho. 
W89-11275  2F 

Fluorine  Occurrence  in  Groundwater  in  Israel 

and  Its  Significance. 

W89- 11377  2K 

Groundwater    Pollution-Problems    and    Solu- 
tions. 
W89-11963  5B 

Nitrate  Contamination  of  the  Water-Table  Aqui- 
fer by  Septic  Tank  Systems  in  the  Coastal  Plain 
of  Delaware. 
W89-11964  5B 

Hydrogeologic  Misinterpretations  and  Aquifer 

Contamination  Caused  by  Leaking  Monitoring 

Wells. 

W89-12003  7A 

ARCHAEOLOGY 

Dolores  Archaeological  Program:  Aceramic  and 

Late  Occupations  at  Dolores. 

W89-12091  6G 

Report  on  the  Spring   1988  Review  of  Burial 
Sites  in  Lake  Roosevelt,  Ferry,  Lincoln,  and 
Stevens  Counties,  Washington, 
W89-12133  6G 
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Hohokam  Settlement  Along  the  Slopes  of  the 

Picacho   Mountains   Volume   6:   Synthesis  and 

Conclusions. 

W89-12139  6G 

Dolores  Archaeological  Program:  Anasazi  Com- 
munities at  Dolores:  Grass  Mesa  Village. 
W89-12140  6G 

ARCTIC 

Heavy  Metals  in  Sediments  of  the  Inner  Shelf  of 
the  Beaufort  Sea,  Northern  Arctic  Alaska. 
W89- 11388  5B 

Evidence  of  Atmospheric  Transport  and  Depo- 
sition of  Organochlorine  Pesticides  and  Poly- 
chlorinated  Biphenyls  in  Canadian  Arctic  Snow. 
W89- 11620  5B 

Overview  of  Marine  Environmental  Quality  in 

the  Canadian  Arctic, 

W89- 11865  4C 

ARGENTINA 

Results  on  Exploratory  Fishing  Survey  in  Salto 
Grande  Reservoir  (Resultados  de  la  Prospeccion 
Pesquera  en  el  Embalse  de  Salto  Grande). 
W89-11609  gi 

ARGONNE  NATIONAL  LABORATORY 

1987  Annual  Site  Environmental  Report  for  Ar- 

gonne  National  Laboratory. 

W89-12108  5B 

ARID  CLIMATES 

Site  Characterization  and  Closure. 

W89- 12044  5G 


ARID  LANDS 

Water  Balance  Approach  Under  Extreme  Arid 
Conditions-A   Case   Study   of  Tabalah   Basin, 
Saudi  Arabia. 
W89-11283  2A 

ARID  ZONE 

Water  Balance  Approach  Under  Extreme  Arid 
Conditions-A   Case   Study   of  Tabalah   Basin, 
Saudi  Arabia. 
W89- 11283  2  A 

ARID-ZONE  HYDROLOGY 

Water  Balance  Approach  Under  Extreme  Arid 
Conditions-A   Case   Study   of  Tabalah   Basin, 
Saudi  Arabia. 
W89-11283  2A 

ARIZONA 

Dams  Reborn. 

W89-11456  8A 

Aquifer-System  Compaction,  Tucson  Basin  and 

Avra  Valley,  Arizona. 

W89-U483  2F 

Hydrogeology  of  the  Western  Part  of  the  Salt 
River  Valley  Area,  Maricopa  County,  Arizona. 
W89-11484  2F 

Winter  Cloud  Seeding  Potential  on  the  Mogol- 

lon  Rim. 

W89-12090  3B 

ARKANSAS 

Maps  Showing  Altitude  of  the  Potentiometric 
Surface  and  Changes  in  Water  Levels  in  the 
Sparta-Memphis  Aquifer  in  Eastern  and  South- 
ern Arkansas,  Spring  1986. 
W89- 11481  7c 

Tree    Ring    Analysis    of   Surplus    and    Deficit 

Runoff  in  the  White  River,  Arkansas. 

W89- 11778  2E 


AROMATIC  COMPOUNDS 

Utilization  of  Immobilized-Bacteria  to  Degrade 
Aromatic  Compounds  Common  to  Wood-Treat- 
ment Wastewaters. 
W89-11082  so 

Degradation  of  Chlorinated  and  Non-Chlorinat- 
ed Aromatic  Solvents  in  Soil  Suspensions  by 
Pure  Bacterial  Cultures. 
W89-11214  so 

Analysis  of  Chlorinated  Dibenzo-p-Dioxins  and 
Dibenzofurans  in  the  Aquatic  Environment. 
W89- 11873  5  a 

New  Method  for  Field  Analysis  of  Soils  Con- 
taminated  with   Aromatic   Hydrocarbon   Com- 
pounds, 
W89-11930  5A 

ARTIFICIAL  PRECTPITATION 

Winter  Cloud  Seeding  Potential  on  the  Mogol- 

lon  Rim. 

W89- 12090  3B 

ARTIFICIAL  RECHARGE 

Mathematical   Analysis  of  Artificial   Recharge 

from  Basins. 

W89-11803  4B 

ARTIFICIAL  WATERCOURSES 

Establishing  and  Maintaining  Laboratory-Based 
Microcosms  of  Riffle  Insect  Communities:  Their 
Potential  for  Multispecies  Toxicity  Tests. 
W89- 11656  5  a 

ASBESTOS 

Asbestos    in    Drinking    Water,    January    1977- 
March  1988:  Citations  from  the  Selected  Water 
Resources  Abstracts  Database. 
W89- 12154  5p 

ASH 

Biogeochemistry    of   Mariana    Islands    Coastal 
Sediments:  Terrestrial  Influence  on  Delta-C13, 
Ash,  CaC03,  Al,  Fe,  Si  and  P. 
W89- 11206  2J 

ATLANTIC  OCEAN 

Overview    of   Marine    Environmental    Quality 
Issues  on  the  Atlantic  Coast  of  Canada, 
W89-11863  5C 

ATMOSPHERE 

Precipitation  Patterns  Associated  with  the  High 

Index  Phase  of  the  Southern  Oscillation. 

W89- 11535  2B 

Relationship  Between  Particulate  Chemistry  and 

Air  Masses  in  Southern  Indiana, 

W89-11540  5B 

ATMOSPHERIC  CHEMISTRY 

Relationship  Between  Particulate  Chemistry  and 

Air  Masses  in  Southern  Indiana, 

W89-11540  5B 

ATMOSPHERIC  PHYSICS 

Mechanisms  of  Orographic  Precipitation. 
W89-11537  2B 


Objectives  Assessment  of  1984-85  VAS  Prod- 
ucts as   Indices  of  Thunderstorm  and   Severe 
Local  Storm  Potential. 
W89-12078  2B 
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Submersed  Leaf  Litter,  Related  to  Ingestion  by 
the  Amphipod  Gammarus  pulex  (L). 
W89- 11545  2H 

Bioavailability  and  Toxicokinetics  of  Polycyclic 
Aromatic  Hydrocarbons  Sorbed  to  Sediments 
for  the  Amphipod  Pontoporeia  hoyi. 
W89-11622  5B 

Interspecific  Differences  in  Zn,  Cd,  and  Pb  Ac- 
cumulation  by   Freshwater   Algae   and   Bryo- 
phytes. 
W89-11652  5B 

Kinetics  of  the  Uptake  of  14C-Labeled  Chlorin- 
ated Benzenes  from  Soil  by  Plants. 
W89-11729  5B 

Differential  Uptake  of  Zinc,  Copper,  and  Lead 
in  Texas  Cichlid  (Cichlasoma  cyanoguttatum). 
W89-11813  5B 

Enzymes  Involved  in  Metabolism  of  PAH  by 
Fishes  and  Other  Aquatic  Animals:  Oxidative 
Enzymes  (or  Phase  I  Enzymes). 
W89- 11831  5B 

Hydrocarbons  in  Marine  Mollusks:   Biological 

Effects  and  Ecological  Consequences. 

W89- 11836  5C 

BIOASSAY 

Toxicity  Testing  in  Wastewater  Systems:  Appli- 
cation of  a  Short-Term  Assay  Based  on  Induc- 
tion of  the  Lac  Operon  in  E.  coli. 
W89-11088  5A 

Monoclonal  Antibody  Based  Immunofluorescent 
Assay  for  Giardia  and  Cryptosporidium  Detec- 
tion in  Water  Samples. 
W89-11096  5A 

Use  of  Biomonitoring  to  Control  Toxics  in  the 

United  States. 

W89-11229  5A 

Use  of  Toxicity  Tests  for  Assessing  the  Effluent 

of  the  South  Petrochemical  Complex  Treatment 

System. 

W89-11230  5A 

Enzyme  Immunoassays  for  the  Determination  of 

Pesticides    in    Water   (Enzyminnunoassays   zur 

Bestimmung     von     Pflanzenschutzmitteln     im 

Wasser). 

W89-11436  5A 

Biosensors  for  Water  and  Wastewater  Analysis 

(Biosensoren  zur  Analytik  von  Wasser  und  Ab- 

wasser). 

W89-11437  5A 

Establishing  and  Maintaining  Laboratory-Based 
Microcosms  of  Riffle  Insect  Communities:  Their 
Potential  for  Multispecies  Toxicity  Tests. 
W89-11656  5A 

Toxicity  Test  of  Landfill  Leachate  Using  Sar- 
otherodon  mossambicus  (Freshwater  Fish). 
W89-11728  5C 

1,1,1-Trichloroethane:    Medium-Term    Toxicity 
to  Carp,  Daphnids,  and  Higher  Plants. 
W89-11731  5C 

New  Approach  to  the  Seven-day  Ceriodaphnia 
dubia  Test  with  Additional  Comments  Pertain- 
ing to  the  Same  Test  for  Daphnia  magna. 
W89-11811  5A 


Estimate  of  the  Occurrence  and  Distribution  of 
Toxicants  in  Streambed  Sediments  of  the  Sus- 
quehanna River  System. 
W89-12101  5B 

Toxicity  Bioassays:  Water  Pollution  Effects  on 
Aquatic   Animals   and   Plants,   June    1986-May 
1988:  Citations  from  the  Selected  Water  Re- 
sources Abstracts  Database. 
W89-12143  5C 

BIOAVAILABILITY 

Bioavailability  of  Polycyclic  Aromatic  Hydro- 
carbons in  the  Aquatic  Environment. 
W89-11827  5B 

BIOCHEMICAL  OXYGEN  DEMAND 

Dissolved  Oxygen  Dynamics  in  the  Mid-Passaic 

River:  Mathematical  Model. 

W89-11642  5B 

BIOCHEMICAL  TESTS 

Biochemical  Methods  for  Automated  Bacterial 
Identification  and  Testing  Metabolic  Activities 
in  Water  and  Wastewater. 
W89-11100  7B 

BIOCHEMISTRY 

Binding  of  Metal  ions  by  Extracellular  Polymers 

of  Biofilm  Bacteria. 

W89-11091  2K 

Biogeochemistry    of   Mariana    Islands    Coastal 
Sediments:  Terrestrial  Influence  on  Delta-C13, 
Ash,  CaC03,  Al,  Fe,  Si  and  P. 
W89-11206  2J 

Growth  Response  of  Bacteria  to  Extracellular 

Products  of  Bloom  Algae. 

W89- 11293  5C 

BIODEGRADATION 

Microbial  Transformations  of  Azaarenes  in  Cre- 
osote-Contaminated   Soil   and    Ground    Water: 
Laboratory  and  Field  Studies. 
W89- 11072  5B 

Dissimilative  Iron  Reduction  by  the  Marine  Eu- 
bacterium  Alteromonas  putrefaciens  Strain  200. 
W89- 11079  2K 


Biodegradation  of  Carbamates. 
W89-11081 


5D 


Laser/Microbe  Bioassay  System. 
W89-12015 


5A 


Utilization  of  Immobilized-Bacteria  to  Degrade 
Aromatic  Compounds  Common  to  Wood-Treat- 
ment Wastewaters. 
W89-11082  5D 

Impact  of  Chemostat  Discharge  Containing  Oil 
Degrading  Bacteria  on  the  Biological  Kinetics  of 
a  Refinery  Activated  Sludge  Process, 
W89- 11087  5D 

Kinetics  of  Methane-Oxidizing  Biofilms  for  Deg- 
radation of  Toxic  Organics. 
W89- 11092  5B 

Degradation  of  Trichloroethylene  by  Methano- 
trophic   Bacteria  in  a  Laboratory   Column  of 
Saturated  Aquifer  Material. 
W89- 11093  5G 

Microbial  Population  Distributions  and  Benzo- 
ate  Mineralization  Kinetics  in  a  Municipal  Slow 
Sand  Filter. 
W89-11110  5F 

Marine     Hydrocarbon-Degrading     Microorga- 
nisms: Community  Structure  and  Biomass  Deter- 
mination. 
W89-11130  5B 

Physico-Chemical  Parameters  Determining  the 
Relative    Biodegradability    of   Para-Substituted 
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BIODEGRAOATION 


SUBJECT  INDEX 


Phenols  by   Bacteria   Isolated   from  Activated 

Sludge. 

W89-11137  5D 

Biodegradation  of  Synthetic  Organic  Chemicals 

in  GAC  Beds. 

W89-11138  5D 

Bacterial  Biodegradation  of  Petroleum  Hydro- 
carbons in  Groundwater:   In   Situ  Augmented 
Bioreclamation    with    Enrichment    Isolates    in 
California. 
W89-11147  5G 

Biodegradation  and  Growth  Kinetics  of  Enrich- 
ment Isolates  on  Benzene,  Toluene,  and  Xylene 
W89-11148  5g 

Degradation  of  Chlorinated  and  Non-Chlorinat- 
ed Aromatic  Solvents  in  Soil  Suspensions  by 
Pure  Bacterial  Cultures. 
W89-11214  5G 

Experience  of  16  Years'  Operation  and  Mainte- 
nance of  the  Fukashiba  Industrial  Wastewater 
Treatment  Plant  of  the  Kashima  Petrochemical 
Complex-II.  Biodegradability  of  37  Organic 
Substances  and  28  Process  Wastewaters 
W89-11238  5D 

Development    of    Assessment    Techniques    to 
Evaluate  the  Biodegradation  of  Oily  Sludge  in  a 
Landfarming  System, 
W89- 11241  5E 

Stimulated  Bioseparation  of  Oil  and  Cuttines 
W89- 11243  5D 

Changes  in  Na,  K,  Ca,  Mg  and  Al  Content  of 
Submersed  Leaf  Litter,  Related  to  Ingestion  by 
the  Amphipod  Gammarus  pulex  (L) 
W89-11545  2H 

Study  of  Sewage  Sludge  Treatment  by  Meio- 
benthos,      Nitocra     sp.     and     Macrobenthos, 
Neanthes  japonica  (Izuka) 
W89-11584  5D 

Biodegradation  of  trans-  1,2-Dichloroethylene  by 
Methane-Utilizing  Bacteria  in  an  Aquifer  Simu- 
lator. 
W89-11593  5G 

Relationship   Between   Subsurface   Biodegrada- 
tion Rates  and  Microbial  Density 
W89-11617  5B 

Distribution  of  Planktonic  Bacteria  Capable  of 
Degrading  Sodium  Dodecyl  Sulphate  (SDS)  in  a 
Polluted  South  Wales  River 
W89- 11647  5B 

Contaminant  Transport  and  Biodegradation:  2. 

Conceptual  Model  and  Test  Simulations 

W89- 11758  5B 

Evaluation    of    Mathematical    Models    of    the 
Transport  of  Biologically  Reacting  Solutes  in 
Saturated  Soils  and  Aquifers 
W89-11780  5B 

Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment 
W89- 11826  5B 

Microbial  Degradation  of  Polycyclic  Aromatic 
Hydrocarbons  (PAH)  in  the  Aquatic  Environ- 
ment. 
W89-11828  5B 

Biotransformation  and  Disposition  of  PAH  in 

Aquatic  Invertebrates. 

W89- 11829  5fi 

Environmental     Degradations    by    Microorga- 
nisms at  Low  Temperatures.  Wastewater  Treat- 
ment. 
W89- 11994  5D 
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Closure  of  a  RCRA  Impoundment  by  Biodegra- 
dation and  Fixation. 
W89- 12045  5E 

Biodeterioration  of  Oil  Spills,  January  1970- Jan- 
uary 1988:  Citations  from  the  NTIS  Bibliograph- 
ic Database. 
W89-12171  5G 

BIOFILMS 

Theoretical  and  Experimental  Analysis  of  Pseu- 

domonas  aeruginosa  Biofilm. 

W89- 11076  5D 

Biofilm  Growth  in  a  Drinking  Water  Network- 
A  Preliminary  Industrial  Pilot-Plant  Experiment 
W89- 11084  5F 

Binding  of  Metal  ions  by  Extracellular  Polymers 

of  Biofilm  Bacteria. 

W89- 11091  2K 

Kinetics  of  Methane-Oxidizing  Biofilms  for  Deg- 
radation of  Toxic  Organics 
W89-11092  5B 

Microbial  Colonization  of  a  Smooth  Substratum: 
a  Kinetic  Analysis  Using  Image  Analysis 
W89-11108  2H 

Mechanism  of  Volatile  Fatty  Acid  Removal  in  a 
Fixed  Biofilm  Methane  Fermentation  Reactor 
W89-11121  5D 

Treatment  of  Petroleum  Refinery  Effluents  in  a 

Fixed-Film  Reactor. 

W89- 11232  5D 

BIOINDICATORS 

Multiplication  of  a  Klebsiella  pneumoniae  Strain 
in  Water  at  Low  Concentrations  of  Substrates 
W89-11085  5A 

Protozoa  and  Metazoa  as  Indicators  of  Effluent 
Quality  in  Rotating  Biological  Contactors 
W89- 11097  5D 

Comparative  Studies  on  the  Survival  of  Indica- 
tor Organisms  and  Pathogens  in  Fresh  and  Sea 
Water. 
W89-11112  5B 

Disinfection,  Recontamination,  and  Regrowth  of 
Indicator  Bacteria  in  a  Wastewater  Sludge  Heat 
Treatment  System. 
W89-11115  5D 

F-Specific  RNA-Bacteriophages  as  Model  Vi- 
ruses in  Water  Hygiene:  Ecological  Aspects. 
W89-11124  v  5A 

Phenotype   Variation   Within   Klebsiella   pneu- 
moniae: a  Tool  to  Trace  Sources  of  Contamina- 
tion in  Surface  Water. 
W89-11129  5A 

Radium  Accumulation  from  Water  by  Foilage  of 

the  Water  Lily,  Nymphaea  violacea 

W89- 11325  5B 

Studies  on  Periphyton  Algae  in  the  Petroleum 

Oil  Spillages  Area  of  the  Niger  Delta  Aquatic 

System. 

W89-U340  5C 

Some  Environmental  Factors  Affecting  Survival 

of  Fecal  Pathogens  and  Indicator  Organisms  in 

Seawater. 

W89- 11358  5B 

Detergents  as  a  Condition  of  Pollution   from 

Coastal  Marine  Aerosol. 

W89-11383  5C 

Cloned  Rainbow  Trout  Liver  P(l)450  Comple- 
mentary  DNA   as   a   Potential   Environmental 
Monitor. 
W89- 11431  5A 


Biosensors  for  Water  and  Wastewater  Analysis 

(Biosensoren  zur  Analytik  von  Wasser  und  Ab- 

wasser). 

W89-11437  5A 

Zooplankton  Bioindication  System  for  the  Mat- 

salu  Bay:  A  Probabilistic  Approach 

W89-11461  7B 

Changes  in  Diatom-Inferred  pH  and  Acid  Neu- 
tralizing Capacity  in  a  Dilute,  High  Elevation 
Sierra  Nevada  Lake  since  A.D  1825 
W89- 11552  5B 

Phytoplankton  Population  Density  and  Volume 
as  Indicators  of  Eutrophication  in  the  Eastern 
Part  of  the  Adriatic  Sea. 
W89-11555  2L 

Establishing  and  Maintaining  Laboratory-Based 
Microcosms  of  Riffle  Insect  Communities:  Their 
Potential  for  Multispecies  Toxicity  Tests 
W89- 11656  5A 

Inhibition   of  Acetylcholinesterase  in   Guppies 
(Poeciha  reticulata)  by  Chlorpyrifos  at  Sublethal 
Concentrations:  Methodological  Aspects 
W89- 11733  JA 

New  Approach  to  the  Seven-day  Ceriodaphnia 
dubia  Test  with  Additional  Comments  Pertain- 
ing to  the  Same  Test  for  Daphnia  maena 
W89-11811  '         JA 

Water-quality  Assessment  using  Aquatic  Ma- 
croinvertebrates  from  Streams  of  the  Long  Pine 
Creek  Watershed  in  Brown  County,  Nebraska, 
W89- 11821  £5 

Microchemical  Analysis  of  Fish  Hard  Parts  for 
Reconstructing  Habitat  Use:  Practice  and  Prom- 
ise. 
W89-12100  2H 

Field  and  Laboratory  Study  Using  Adenylate 
Energy  Charge  as  an  Indicator  of  Stress  in  Myti- 
lus  edulis  and   Nephytys  incisa  Treated   with 
Dredged  Material, 
W89-12110  5A 

BIOLOGICAL  MAGNIFICATION 

Hydrocarbons  in  Marine  Mollusks:   Biological 

Effects  and  Ecological  Consequences 

W89- 11836  5C 

BIOLOGICAL  POLLUTION 

Invasion   of  Lake   Taupo   by   the   Submerged 
Water  Weed  Lagarosiphon  major  and  its  Impact 
on  the  Native  Flora, 
W89-11818  2H 

BIOLOGICAL  SAMPLES 

Appraisal  of  the  Efficacy  of  Pre-Enrichment  for 
the    Isolation    of  Campylobacter  jejunji    from 
Water  and  Food, 
W89- 11464  5A 

BIOLOGICAL  TREATMENT 

Biological  Elimination  of  Dichloromethane  from 
Contaminated      Groundwater-Interference     by 
Components  of  the  Groundwater 
W89-11123  5G 

Fixed  Biomass  Activity  in  Aerobic  Biological 
Reactors  Used  for  Wastewater  Treatment 
W89-11144  5D 

Bacterial  Biodegradation  of  Petroleum  Hydro- 
carbons in   Groundwater:   In  Situ  Augmented 
Bioreclamation    with    Enrichment    Isolates    in 
California. 
W89-11147  5G 

Microbiology   Associated   with   the  Biological 

Treatment      of      Aircraft      Paint  Stripping 

Wastewater. 

W89-11153  5D 


SUBJECT  INDEX 


BIOTRANSFORMATION 


Treatment  of  Petrochemical  Wastewaters-The 

State  of  the  Art. 

W89-11218  5D 

Unexpected  Odour  Problem  in  the  Biological 

Treatment  of  Chemical  Wastewater, 

W89- 11227  5D 

ISA  SpA  Priolo  Associated  Biological  Plant  for 
Domestic   and   Petrochemical   Wastewaters   in 
Priolo  (Italy):  Experience  and  Results  after  5 
Years'  Management. 
W89- 11246  5D 

Practical  Approach  for  the  Biological  Remedi- 
ation of  Hazardous  Waste  Sites. 
W89- 12022  5G 

BIOLOGICAL  WASTEWATER  TREATMENT 

Effects  of  Interactions  Within  a  Three-Mem- 
bered  Microbial  Community  on  the  Kinetics  of 
Dual  Substrate  Removal  in  Continuous  Culture. 
W89- 11071  5D 

Activated  Sludge  Treatment  of  Ethoxylate  Sur- 
factants at  High  Industrial  Use  Concentrations. 
W89- 11086  5D 

Recombinant  DNA  Plasmid  Transmission  to  In- 
digenous Organisms  During  Waste  Treatment. 
W89-11094  5B 

Protozoa  and  Metazoa  as  Indicators  of  Effluent 
Quality  in  Rotating  Biological  Contactors. 
W89-11097  5D 

Isolation   and   Identification  of  Actinomycetes 

Present  in  Activated  Sludge  Scum. 

W89-11105  5D 


Sulfate  Reduction  in  Acidogenic  Phase  Anaero 

bic  Digestion. 

W89-11117 


5D 


Sewage    System    and    Wastewater    Treatment 

Plant  of  a  Big  Town. 

W89-11154  5D 

Disturbances  and  Inhibition  in  Biological  Treat- 
ment of  Wastewater  from  an  Integrated  Refin- 
ery. 
W89-11220  5D 

High  Hopes  for  Cattails. 
W89- 11457 


Development  of  Multi-Stage  Reversing-Flow 
Bioreactor  (MRB)  for  Wastewater  Treatment. 
W89-11119  5D 

Removal  of  Cadmium  (II)  from  Dilute  Aqueous 

Solutions  by  Fungal  Adsorbent, 

W89-11120  5D 

Distribution,  Characterization  and  Activity  of 
Microbial  Biomass  of  an  Aerobic  Fixed-Bed  Re- 
actor. 
W89-11136  5D 

Physico-Chemical  Parameters  Determining  the 

Relative    Biodegradability    of   Para-Substituted 

Phenols  by  Bacteria  Isolated   from  Activated 

Sludge. 

W89-11137  5D 

Biodegradation  of  Synthetic  Organic  Chemicals 

in  GAC  Beds. 

W89-11138  5D 

Floe-Load  as  it  Relates  to  Enzymatic  Transfer 
of  Soluble  Substrate  and  Sludge  Bulking  Con- 
trol. 
W89-11142  5D 

Growth  of  Filamentous  Bacteria  in  the  Presence 

of  Heavy  Metals. 

W89-11143  5D 

Fixed  Biomass  Activity  in  Aerobic  Biological 
Reactors  Used  for  Wastewater  Treatment. 
W89-11144  5D 

Microbiology   Associated   with   the  Biological 

Treatment      of      Aircraft      Paint  Stripping 

Wastewater. 

W89-11153  5D 

Long-Term  Study  of  Occurrence,  Distribution 
and   Reduction   of  Campylobacter   sp.   in   the 


5D 


'No  Space'  Biological  Waste  Water  Process:  It 
packs  1000  Square  Feet  of  Surface  into  1  Cubic 
Foot  of  Space. 
W89-12089  5D 

Screening  of  Starch  Assimilable  Yeasts  Using 

Vermicelli  Wastewater  and  Their  Taxonomic 

Characteristics. 

W89-12113  5D 


Anaerobic  Sludge  Digestion  Using  Mesophilic- 

Thermophilic  Phase  Separation. 

W89-11465  5D 

Use  of  Dimensionless  Parameters  in  Design  of 

Cascade-Connected  Reactors. 

W89-11467  5D 

Anaerobic  Digestion  Kinetics  of  Wine-Distill- 
eries Wastewaters. 
W89-11468  5D 

Study  of  Sewage  Sludge  Treatment  by  Meio- 
benthos,     Nitocra     sp.     and     Macrobenthos, 
Neanthes  japonica  (Izuka). 
W89-11584  5D 

Anaerobic  Digestion  Kinetics  of  Wine-Distill- 
eries Wastewaters. 
W89- 11672  5D 

Enhanced  Polyphosphate  Organism  Cultures  in 

Activated  Sludge  Systems:  Part  II.  Experimental 

Behaviour. 

W89- 11744  5D 

Enhanced  Polyphosphate  Organism  Cultures  in 

Activated    Sludge   Systems:    Part    III.    Kinetic 

Model. 

W89- 11745  5D 

Study  of  the  Population  of  Microorganisms  in  a 

Municipal   Activated   Sludge   Treatment   Plant 

(Estudio  de  la  Poblacion  de  Microoganisms  en 

una  Planta  Depuradora  Urbana  de  Fangos  Acti- 

vados), 

W89-11817  5D 

Analysis  of  Nitrification  during  the  Aerobic  Di- 
gestion of  Secondary  Sludges, 
W89- 11825  5D 

Symposium  on  Environmental  Technology  and 
Management,  1988.  Main  Theme:  Advanced  Bi- 
ological Wastewater  Treatment. 
W89- 12081  5D 

Active  Biomass  Retention:  The  Key  to  Anaero- 
bic Process  Efficiency. 
W89-12082  5D 

Comparison  of  the  Anaerobic  Filter  and  the 
Anaerobic  Expanded/Fluidized  Bed  Processes. 
W89-12083  5D 

Innovative  Engineered  Systems  for  Biological 

Treatment     of     Contaminated  Surface     and 

Groundwater. 

W89-12084  5D 

Application  of  the  Two-Phase  Anaerobic  Fluid- 
ized   Bed   Process  to   the  Treatment  of  Corn 
Processing  Wastewater. 
W89-12085  5D 

Application  of  the  UASB-Reactor  for  Anaerobic 
Treatment  of  Paper  and  Board  Mill  Effluent. 
W89- 12086  5D 

Biological       Treatment       of       Metalworking 

Wastewaters. 

W89- 12087  5D 

Coupled  Biological  Downflow  Fluid  Bed  Reac- 
tor Treatment  of  Synfuels  Wastewater. 
W89-12088  5D 


BIOMASS 

Determination  of  Active  Biomass. 
W89- 11099 


5D 


Benthic  Bacterial  Biomass  and  Production  in  a 

Blackwater  River. 

W89- 11305  2H 

Seasonal  and  Spatial  Biomass  Variation  of  the 
Submerged  Macrophyte,  Isoetes  occidentalis,  in 
a  Subalpine  Lake. 
W89-11319  2H 

Bacterioplanktonic  Biomass  and  Production  in 

the  River  Meuse  (Belgium). 

W89-11554  2H 

Bacterial  Biomass  and  Production  in  Shallow 

Bay. 

W89-11563  2L 

BIORECLAMATION 

In  Situ  Flushing  and  Bioreclamation  Technol- 
ogies  at   a   Creosote-Based    Wood   Treatment 
Plant. 
W89-12014  5G 

BIORHYTHMS 

Prediction  of  Regulation  Effects  on  Natural  Bio- 
logical    Rhythms     in     South-Central     African 
Freshwater  Fish. 
W89- 11710  6G 

BIOSYNTHESIS 

Adenine  Incorporation  into  DNA  as  a  Measure 

of  Microbial  Production  in  Freshwaters. 

W89- 11524  2H 

BIOTRANSFORMATION 

Microbial  Transformations  of  Azaarenes  in  Cre- 
osote-Contaminated   Soil   and   Ground   Water: 
Laboratory  and  Field  Studies. 
W89-11072  5B 

Degradation  of  Trichloroethylene  by  Methano- 
trophic   Bacteria  in  a  Laboratory  Column  of 
Saturated  Aquifer  Material. 
W89-11093  5G 

Relative  Values  of  Oxygen,  Nitrate,  and  Sulfate 
to  Terminal  Microbial  Processes  in  the  Sedi- 
ments of  Lake  Superior. 
W89-11191  2H 

Environmental  Significance  of  the  Potential  for 
mer(Tn21)-Mediated  Reduction  of  Hg(2  +  )  to 
Hg(0)  in  Natural  Waters. 
W89- 11508  5B 

Microbial  Growth  and  Detritus  Transformations 

During    Decomposition    of   Leaf   Litter    in    a 

Stream. 

W89- 11550  2H 

Biotransformation  of  Mercury  by  Bacteria  Iso- 
lated from  a  River  Collecting  Cinnabar  Mine 
Waters. 
W89-11665  5B 

Volatilization  of  Fluorescein  Mercuric  Acetate 
by  Marine  Bacteria  from  Minamata  Bay. 
W89-11815  5B 

Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment. 
W89- 11826  5B 
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Biotransformation  and  Disposition  of  PAH  in 

Aquatic  Invertebrates. 

W89- 11829  5B 

Biotransformation  and  Disposition  of  Polycyclic 

Aromatic  Hydrocarbons  (PAH)  in  Fish 

W89- 11830  5B 
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Data  for  Observation  Wells  in  the  Melton 
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W89-11492  2F 

Application  of  Cross-Well  Voltage  Measure- 
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W89-11918  ye 

BOREHOLES 

Bouwer  and  Rice  Slug  Test-An  Update, 

W89- 11272  7B 

Identifying  Fracture  Interconnections  Between 
Boreholes  Using  Natural  Temperature  Profiling: 
I.  Conceptual  Basis. 
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Boston  Harbour:  Past  Problems  and  Future  So- 
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Camera  System  for  Benthic  Studies 
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Variations  in  Sediment  Accumulation  Rates  and 
the  Flux  of  Labile  Organic  Matter  in  Eastern 
Lake  Superior  Basins. 
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In  Situ  Studies  of  Organism-Sediment  Relation- 
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Evaluation  of  a  Linear  Bank  Erosion  Equation 
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Organo-tins  in  Sediments  and  Mussels  from  the 

Sado  Estuarine  System  (Portugal) 
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BOUNDARY  CONDITIONS 

Contaminant   Transport   in  a   Single  Fracture: 

Periodic  Boundary  and  Flow  Conditions 
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Boundary  Conditions  and  Point  Sources  in  the 

Finite    Element    Integration   of  the   Transport 
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Continuous  Inflow  of  Seawater  and  Outflow  of 
Brackish  Water  in  the  Substratum  of  the  Karstic 
Island  of  Cephalonia. 
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Cyclestheria  hislopi  (Baird,  1895)  (Branchiopo- 
da:  Conchostraca)  in  Yewa  River,  Nigeria 
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Ecological  Effects  of  Pentachlorophenol  on  the 
Brackish-water  Amphipod  Gammarus  tigrinus 
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Biological  Survey  on  the  Brackish  Tidal  Flats  of 
Sinoeri  (Namyang)  and  the  Nagdong  River  Es- 
tuary, Korea. 
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Vertical  Distribution  and  Resource  Allocation 
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Joint  Action  of  Ammonia  and  Nitrite  on  Arte- 

mia  Nauplii. 

W89- 11644  5C 

BRINES 

Brine  Discharge  and  Salinization,  Concho  River 

Watershed,  West  Texas. 
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Deuterium  in  the  Dead  Sea:  Remeasurement  and 
Implications  for  the  Isotopic  Activity  Correc- 
tion in  Brines. 
W89- 11407  7B 
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Contribution  of  Seasonally  Flooded  Lands  and 
Minor  Tributaries  to  the  Production  of  Coho 
Salmon  in  Carnation  Creek,  British  Columbia 
W89- 11396  jH 

Metals  in  Northeast  Pacific  Coastal  Sediments 
and  Fish,  Shrimp,  and  Prawn  Tissues. 
W89-11421  53 

Spatial  and  Temporal  Trends  of  Diatom  Flux  in 

British  Columbian  Fjords. 

W89-11560  2L 

Marine  Environmental  Quality  Management  in 

British  Columbia. 
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Fjord  Sedimentation  in  Northern  British  Colum- 
bia. 
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BRUSH  MANAGEMENT 

Brushland    Management    for    Increased    Water 

Yield  in  Texas. 

W89-11174  33 

BULKING  SLUDGE 

Ecological  Study  on  Anaerobic  Sludge  Bulking 
Caused  by  Filamentous  Bacterial  Growth  in  an 
Anaerobic  Contact  Process. 
W89- 11098  5D 

Morphology,   Physiology,   and   Nutrition  of  a 
Sulfur-Oxidizing  Filamentous  Organism  Isolated 
from  Activated  Sludge. 
W89-11103  5D 

Effect  of  Controlled  pH  on  the  Development  of 
Rosette-Forming  Bacteria  in  Axenic  Culture  and 
Bulking  Activated  Sludge, 
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Floe-Load  as  it  Relates  to  Enzymatic  Transfer 
of  Soluble  Substrate  and  Sludge  Bulking  Con- 
trol. 
W89-11142  5D 

Occurrence  of  Filamentous  Bacteria  in  Activat- 
ed Sludge  (Bulking  Sludge),  Isolation  and  Char- 
acterization. 
W89-11146  5D 

Ozonation  for  Non-Filamentous  Bulking  Control 
in  an  Activated  Sludge  Plant  Treating  Fuel  Syn- 
thesis Waste  Water. 
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CADDISFLIES 

Serial    discontinuities    in    a    Rocky    Mountain 

River.  II.  Distribution  and  Abundance  of  Tri- 

choptera. 
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Removal  of  Cadmium  (II)  from  Dilute  Aqueous 

Solutions  by  Fungal  Adsorbent, 

W89-11120  5D 

Effects  of  Water  Hardness  on  the  Toxicity  and 
Accumulation  of  Cadmium  in  Eggs  and  Larvae 
of  Medaka,  Oryzias  latipes,  (Japanese) 
W89-11291  5C 

Effects  of  Water  pH  on  the  Toxicity  and  Accu- 
mulation of  Cadmium  in  Eggs  and  Larvae  of 
Medaka,  Oryzias  latipes,  (Japanese). 
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Trace   Metal   Contents  in   Certified   Reference 
Sediments  Determined  by  Nitric  Acid  Digestion 
and  Atomic  Absorption  Spectrometry 
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Metals  in  Northeast  Pacific  Coastal  Sediments 

and  Fish,  Shrimp,  and  Prawn  Tissues. 
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Suitability  of  Ion  Exchange  Resins  for  the  Re- 
moval of  Cadmium  from  Wastewaters.  Part  I: 
Selection  of  Resins, 
W89- 11505  5D 

Interspecific  Differences  in  Zn,  Cd,  and  Pb  Ac- 
cumulation  by   Freshwater   Algae   and   Bryo- 
phytes. 
W89-11652  5B 

Chronic  Toxicity  of  Cadmium  to  Chironomus 
riparius  Meigen-Effects  upon  Larval  Develop- 
ment and  Adult  Emergence. 
W89-11659  5C 

Histopathologic^   Alterations  in  the  Liver  of 
Freshwater  Teleost  Tilapia  mossambica  in  Re- 
sponse to  Cadmium  Toxicity. 
W89- 11734  5C 

Management  of  Toxic  Materials  in  an  Interna- 
tional Setting:  A  Case  Study  of  Cadmium  in  the 
North  Sea. 
W89- 11996  5G 

CALCITE 

Recent  Stromatolites  in  Landlocked  Pools  on 

Aldabra,  Western  Indian  Ocean. 

W89- 11296  2J 

CALCIUM 

Experimental  Comparison  of  Radium-226  and 
Calcium-45  Kinetics  in  the  Freshwater  Mussel, 
Velesunio  angasi. 
W89-11333  5B 

Changes  in  Na,  K,  Ca,  Mg  and  Al  Content  of 
Submersed  Leaf  Litter,  Related  to  Ingestion  by 
the  Amphipod  Gammarus  pulex  (L). 
W89- 11545  2H 

CALCIUM  COMPOUNDS 

Pedogenic  Carbonates  in  a  Calciaquoll  Associat- 
ed with  a  Recharge  Wetland. 
W89- 11575  2G 

CALIBRATIONS 

Expert  System  for  Calibrating  SWMM. 
W89- 11597 
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CALIFORNIA 

Bacterial  Biodegradation  of  Petroleum  Hydro- 
carbons in  Groundwater:  In  Situ  Augmented 
Bioreclamation    with    Enrichment    Isolates    in 
California. 
W89-11147  5G 

Congenital  Cardiac  Anomalies  in  Relation  to 
Water  Contamination,  Santa  Clara  County,  Cali- 
fornia, 1981-1983. 
W89-11298  5C 

Adverse  Pregnancy  Outcomes  in  Relation  to 
Water  Contamination,  Santa  Clara  County,  Cali- 
fornia, 1980-1981. 
W89-11299  5C 

Groundwater  Level  and  Hydrochemistry  in  the 
San  Jacinto  Basin,  Riverside  County,  California. 
W89- 11375  2F 

High  Resolution  Sedimentary  Records  of  Heavy 
Metals  from  the  Santa  Monica  and  San  Pedro 
Basins,  California. 
W89-11420  5B 

Sediment  Loads  in  the  Ventura  River  Basin, 
Ventura  County,  California,  1969-81. 
W89-11491  2J 

Submersed  Macrophytes  and  Grazing  Crayfish: 
An  Experimental  Study  of  Herbivory  in  a  Cali- 
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W89-11533  2H 

Effects  of  Copper  on  Species  Composition  of 

Benthic  Insects  in  a  Sierra  Nevada,  California, 
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Determination  of  Lead  in  Waters  and  Sediments 

of  Lake  Donner,  California. 

W89-11643  5A 

Effect  of  Snowmelt  on  the  Hydrogen  Isotope 

Ratios  of  Creek  Discharge  in  Surprise  Valley, 

California, 
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Flushing  Flow  Recommendations  for  Mainte- 
nance of  Salmonid  Spawning  Gravels  in  a  Steep, 
Regulated  Stream. 
W89-11716  8I 

Sediment  Transport  and  Resulting  Deposition  in 
Spawning  Gravels,  North  Coastal  California. 
W89- 11771  2J 

Dutch  Gulch  Outlet  Works,  Cottonwood  Creek, 

California. 
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Multipathway    Risk    Assessment    Methodology 
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U.S.  EPA  Superfund  Guidelines. 
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Plans. 
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Programs  in  California. 
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CAMERAS 

Submersible-Deployed   Video   Sediment-Profile 
Camera  System  for  Benthic  Studies. 
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CAMPYLOBACTER 

Long-Term  Study  of  Occurrence,  Distribution 
and    Reduction   of  Campylobacter   sp.    in   the 
Sewage    System    and    Wastewater    Treatment 
Plant  of  a  Big  Town. 
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Appraisal  of  the  Efficacy  of  Pre-Enrichment  for 
the    Isolation    of   Campylobacter  jejunji   from 
Water  and  Food, 
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Isotope  Study  of  Water  Bodies  Along  a  Tra- 
verse of  Southwestern  Canada, 
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Quality:  Proceedings. 
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Canadian  Legislation  Pertaining  to  the  Preven- 
tion and  Control  of  Marine  Pollution. 
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Nature  and   Extent   of  Marine   Contamination 
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Overview    of   Marine    Environmental    Quality 
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Marine  Environmental  Quality  in  Canada:  Status 
and  Issues,  The  Pacific  Coast  of  Canada. 
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Overview  of  Marine  Environmental  Quality  in 
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Marine  Environmental  Quality  in  Canada:  Build- 
ing Constituencies. 
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Evaluations  of  Collapse  Susceptibility  in  Alluvi- 
al   Fan    Deposits-Towaoc,    Canal,    Reach    2, 
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PAH,  Metabolites,  and  Neoplasia  in  Feral  Fish 

Populations. 

W89-11835  5C 

CANOPY 

Water  and  Surface  Energy  Balance  Model  with 
a  Multilayer  Canopy  Representation  for  Remote 
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Ground  Water  Risk  Management  on  Cape  Cod: 
The  Applicability  of  Geographic  Information 
System  Technology. 
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Modeling  Microbial  Transport  in  Porous  Media. 
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CARBON 
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Sediments:  Terrestrial  Influence  on  Delta-C13, 
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Nitrogen  and  Carbon  Dynamics  in  C3  and  C4 
Estuarine  Marsh  Plants  Grown  under  Elevated 
C02  In  Situ. 
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CARBON  DIOXIDE 

Use  of  Carbon  Dioxide  in  the  Neutralization  of 
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Light  Utilization  Efficiency  as  a  Function  of 
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CARBON  TETRACHLORIDE 

Health  Risk  Assessment  of  Carbon  Tetrachlo- 
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Congenital   Cardiac  Anomalies  in  Relation  to 
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Lower  Lethal  Temperatures  for  Carp  (Cyprinus 
Carpio  L.)  and  the  Phytophagous  Fishes  (Cteno- 
pharyngodon  idella  Val.,  Hypophthalmichthys 
molitrix  Val.,  Aristichthys  nobilis  Rich.)  in  the 
First  Period  of  Life  (Dolne  Letalne  Tempera- 
tury  dla  Karpia  (Cyprinus  carpio)  i  Ryb  Roslino- 
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pophthalmichthys molitrix  Val.,  Aristichthys  no- 
bilis Rich.)  w  Pierwszym  Okresie  Zycia). 
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CASE  STUDIES 
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an  Application, 
W89- 11290  4C 

Oil  Spill  Remedial  Actions:  Two  Case  Histories. 
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Catalytic  Destruction  of  Hazardous  Organics  in 
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W89- 12065  5D 

CATALYSTS 

Homogeneous  Catalytic  Oxidation  of  Aqueous 
Sulfur(IV)  by  Transition  Metal  Ions,  Part  III: 
Effect        of       Iron(III),        Copper(II)        and 
Manganese(II)  and  Synergistic  Catalysis. 
W89- 11222  5D 

CATCHMENT  AREAS 

Hydrology  of  a  Small  Wet  Catchment. 
W89-11285  2A 


Terrain-Based   Watershed   Information  System, 
W89-11286  iod 

CATIONS 

Binding  of  Metal  ions  by  Extracellular  Polymers 

of  Biofilm  Bacteria. 

W89-11091  2K 

CAVERN  FLOW 

Storage  of  Heated  Water  in  Underground  Open- 
ings. 
W89-11595  8E 

CELLULOSE  ACETATE  MEMBRANES 

Studies  on  Diisocyanate-Modified  Cellulose  Ac- 
etate Membranes. 
W89- 11201  3  A 


CHANNEL  ACCRETION 

Inlet  Hydraulics  at  Green  Harbor,  Marshfield, 

Massachusetts. 

W89- 12106  gB 

CHANNEL  EROSION 

Mathematical  Modeling  of  Fluvial  Sand  Deliv- 
ery. 
W89-11472  2J 

CHANNEL  FLOW 

Assessing  the  Validity  of  the  Channel  Model  of 
Fracture  Aperture  Under  Field  Conditions. 
W89-11252  2F 

Channel      Length-Magnitude      Formula      for 
Random  Networks,  a  Solution  to  Moon's  Con- 
jecture, 
W89-11271  2J 

CHANNEL  IMPROVEMENT 

Newport  News  Channel  Deepening  Study,  Vir- 
ginia: Numerical  Model  Investigation. 
W89- 11904  8B 

CHANNEL  MORPHOLOGY 

Hydraulic  Jump  in  U-Shaped  Channel. 
W89-11213  gB 

Dune    Migration    in    a    Steep,    Coarse-Bedded 

Stream. 

W89-11259  2J 

River  Discharge  Estimated  from  Channel  Di- 
mensions. 
W89- 11684  2E 

CHANNEL  SCOUR 

Flushing  and  Scouring  Flows  for  Habitat  Main- 
tenance in  Regulated  Streams. 
W89-12109  4A 

CHANNELS 

Supercritical  Flow  in  Channel  Junctions. 

W89- 11209  gB 

Experiments  in  Side-Channel  Spillways. 
W89-11210  gB 

CHEMICAL  ANALYSIS 

Comparison  of  Instrumental  Dewatering  Meth- 
ods  for  the   Separation   and   Concentration  of 
Suspended  Sediment  for  Subsequent  Trace  Ele- 
ment Analysis, 
W89- 11287  7B 

Normal-Phase  High-Performance  Liquid  Chro- 
matographic Determination  of  Phenols. 
W89- 11629  5  a 

Determination  of  Total  Mercury  in  Water  and 
Urine  by  a  Gold  Film  Sensor  Following  Fen- 
ton's  Reagent  Digestion. 
W89- 11635  5A 

Determination  of  Residual  Ozone  or  Chlorine 

Dioxide  in  Water  with  ACVK:  An  Updated 

Version. 

W89- 11689  5F 

Preservation  of  Samples  for  Dissolved  Mercury. 
W89- 11786  5A 

Episodic  Changes  in  Water  Quality  and  Their 

Effects  on  Fish. 

W89-11842  5C 

Analysis  of  Trace  Organics  in  the  Aquatic  Envi- 
ronment. 
W89- 11868  5  a 

Analysis  of  Volatile  Halogenated  and  Purgeable 

Organics. 

W89- 11869  5  a 

Polychlorinated  Biphenyls. 

W89- 11870  5A 


SU-16 


SUBJECT  INDEX 


CHLORINATED  HYDROCARBONS 


Analysis  of  Toxaphene  in  Environmental  Sam- 
ples. 
W89-11871  5A 

Environmental  Aspects  and  Analysis  of  Phenols 

in  the  Aquatic  Environment. 

W89-11872  5A 

Analysis  of  Chlorinated  Dibenzo-p-Dioxins  and 
Dibenzofurans  in  the  Aquatic  Environment. 
W89-11873  5A 

Analysis  of  Polycyclic  Aromatic  Hydrocarbons 

in  Environmental  Samples. 

W89-11874  5A 

Phthalate  Esters  in  the  Aquatic  Environment. 
W89-11875  5A 

Organometallic  Compounds  in  the  Aquatic  En- 
vironment. 
W89-11876  5A 

Humic  Acid  and  Related  Substances  in  the  Envi- 
ronment. 
W89- 11877  5A 

Proceedings  of  the  Fifth  Corps  Chemists  Meet- 
ing, 17-18  May  1988. 
W89- 11893  5A 

Technology  Assessment  of  Field  Portable  In- 
strumentation for  Use  at  Rocky  Mountain  Arse- 
nal. 
W89- 12079  5A 

Direct  Determination  of  Part-per-Billion  Levels 
of  Volatile  Organics  in  Water  and  Soil  Samples 
using  Glow  Discharge  Mass  Spectrometry. 
W89-12080  5A 

Microchemical  Analysis  of  Fish  Hard  Parts  for 
Reconstructing  Habitat  Use:  Practice  and  Prom- 
ise. 
W89-12100  2H 

CHEMICAL  COAGULATION 

Water  Plant  Optimizes  Coagulant  Dosages. 
W89-11632  5F 

CHEMICAL  INDUSTRY 

Managing  Water  Quality  in  Relation  to  the  Pe- 
trochemical Industry. 
W89-11245  5G 


What  We  Learned  from  the  Rhine. 
W89- 11903 


5B 


CHEMICAL  PRECIPITATION 

Application  of  Microtitration  Technique  for 
Most  Probable  Number  Estimation  of  Bacteria. 
W89-11126  5A 

Ferrous  Sulfate/Sodium  Sulfide  Chromium  Re- 
duction Metals  Precipitation. 
W89-12012  5D 

CHEMICAL  PROPERTIES 

1989  Annual  Book  of  Standards.   Section   11: 

Water  and  Environmental  Technology,  Volume 

11.01. 

W89- 12000  2K 

CHEMICAL  SPECIATION 

Sulfur  Speciation  in  Some  Chesapeake  Bay  Tidal 

Marsh  Soils. 

W89- 11576  2G 

CHEMICAL  TREATMENT 

Wastewater  Treatment  by  Ion-Exchange. 
W89-11895  5D 


Chemical  Fixation  of  Wastes. 
W89-11912 


5E 


Chemical  Treatment:  An  Inexpensive  Alterna- 
tive to  Handling  Oily  Sludge. 
W89-12016  5D 


In-Place  Precipitation  Immobilization:  Technical 
and  Economic  Assessment  at  the  Former  A.Y. 
McDonald  Foundry  Site,  Dubuque,  Iowa. 
W89-12024  5G 

CHEMICAL  WASTES 

Impact  of  Chemostat  Discharge  Containing  Oil 
Degrading  Bacteria  on  the  Biological  Kinetics  of 
a  Refinery  Activated  Sludge  Process, 
W89-11087  5D 

Microbiology   Associated   with   the  Biological 

Treatment      of      Aircraft      Paint  Stripping 

Wastewater. 

W89-U153  5D 

By-Products    from    a    Petrochemical    Effluent 
Treatment  Plant:  The  Case  of  SITEL. 
W89-11236  5E 

CHEMICAL  WASTEWATER 

Treatment  of  Petrochemical   Wastewaters-The 

State  of  the  Art. 

W89-11218  5D 

Waste  Water  Treatment  at  the  Wacker  Chemie 

Chemical-Petrochemical      Plant,      Burghausen, 

F.R.G. 

W89-11219  5D 

In-Situ  Adaptation  of  Activated  Sludge  by 
Shock  Loading  to  Enhance  Treatment  of  High 
Ammonia  Content  Petrochemical  Wastewater. 
W89- 11221  5D 

Activated    Sludge    Treatment    of   Wastewater 
from  a  Nylon  6  Manufacturing  Plant. 
W89-11223  5D 

Effect  of  Petrochemical  Activated  Sludge  on 

Soil  Properties. 

W89-11225  5E 

Unexpected  Odour  Problem  in  the  Biological 
Treatment  of  Chemical  Wastewater, 
W89-11227  5D 

Use  of  Toxicity  Tests  for  Assessing  the  Effluent 

of  the  South  Petrochemical  Complex  Treatment 

System. 

W89-11230  5A 

Activated  Carbon  as  an  Advanced  Treatment 

for  Petrochemical  Wastewaters. 

W89-11231  5D 

SITEL:         A         Successful         Petrochemical 

Wastewater  Treatment  System. 

W89-11233  5D 

Landfarming  for  Treatment  and  Disposal  of  Oily 

Wastes  Originating  in  the  South  Petrochemical 

Complex. 

W89-11240  5E 

ISA  SpA  Priolo  Associated  Biological  Plant  for 
Domestic   and    Petrochemical   Wastewaters   in 
Priolo  (Italy):  Experience  and  Results  after  5 
Years'  Management. 
W89-11246  5D 

Coupled  Biological  Downflow  Fluid  Bed  Reac- 
tor Treatment  of  Synfuels  Wastewater. 
W89- 12088  5D 

Laboratory  Studies  of  Methods  for  the  Treat- 
ment and  Disposal  of  the  Waste  Stream  from  the 
Silver-Recovery  Facility  at  Oak  Ridge  National 
Laboratory. 
W89-12098  5D 

CHEMISTRY  OF  PRECIPITATION 

Atmospheric  Deposition  of  Be7  and  Be  10. 
W89-11408  5B 

Detectability  of  Acid  Producing  Reactions  in 

Natural  Clouds. 

W89-11451  5A 


Estimates   of  Regional   Contributions   to   Wet 
Acid    Deposition    in    Western    Massachusetts 
During  the  Summer  of  1984. 
W89-11453  5B 

Background  Trends  of  pH  of  Precipitation  over 

India. 

W89-11610  2B 

Measurements    of    Elemental    Composition    of 
Aerosol  Matter  and  Precipitation  from  a  Remote 
Background  Site  in  India. 
W89-11613  5B 

Analysis  of  Aldehydes  in  Cloud~and  Fogwater 

Samples  by  HPLC  with  a  Postcolumn  Reaction 

Detector. 

W89-11619  5A 

Nutrient  Content  of  Bulk  Precipitation  in  South- 
central  Java,  Indonesia. 
W89-11820  2I 

CHESAPEAKE  BAY 

Sulfur  Speciation  in  Some  Chesapeake  Bay  Tidal 

Marsh  Soils. 

W89- 11576  2G 

CHESTER  COUNTY 

Altitude  and  Configuration  of  the  Potentiome- 
tric  Surface  in  the  Triassic  Sandstones  and 
Shales,  Northeastern  Chester  County,  Pennsyl- 
vania, September  1987  through  January  1988. 
W89-11493  7C 

CHICAGO 

Preliminary    Report    on    Ground-Water    Re- 
sources of  the  Chicago  Region,  Illinois. 
W89- 11883  2F 

CHILE 

Diurnal   Changes   in   Zooplankton   Respiration 
Rates  and  the  Phytoplankton  Activity  in  Two 
Chilean  Lakes. 
W89-U660  2H 

CHINA 

Problems  in  Management  of  the  Yellow  River. 
W89- 11724  4A 

CHLORAMINES 

Nitrifying  Bacteria  in  a  Chloraminated  Drinking 

Water  System. 

W89-11132  5F 

Quantitation  of  Interferences  under  Equilibrium 

Conditions  with  Application  to  Free  Chlorine 

Analysis  in  the  Presence  of  Organic  Chlora- 

mines. 

W89- 11301  7B 

Inactivation  of  Giardia  muris  Cysts  by  Chlora- 

mines. 

W89-11795  5F 

CHLORELLA 

Effect  of  the  Solvent  Acetone  on  Membrane 

Integrity  in  the  Green  Alga  Chlorella  pyrenoi- 

dosa. 

W89-11812  5C 

CHLORIDES 

Reconnaissance  Estimates  of  Natural  Recharge 
to  Desert  Basins  in  Nevada,  U.S.A.,  by  Using 
Chloride-Balance  Calculations. 
W89- 11374  2F 

CHLORINATED  BENZENES 

Kinetics  of  the  Uptake  of  14C-Labeled  Chlorin- 
ated Benzenes  from  Soil  by  Plants. 
W89-11729  5B 

CHLORINATED  HYDROCARBONS 

Degradation  of  Trichloroethylene  by  Methano- 
trophic   Bacteria  in  a  Laboratory   Column  of 
Saturated  Aquifer  Material. 
W89- 11093  5G 


UBfc 

1 

a 

■  i: 

■  : 
i 

1 

S 

: 

'! 


'Am 

3 


■: 
I 

as 

a 


SU-17 


CHLORINATED  HYDROCARBONS 


SUBJECT  INDEX 


Biological  Elimination  of  Dichloromethane  from 
Contaminated     Groundwater-Interference     by 
Components  of  the  Groundwater 
W89-11123  5G 

Biodegradation  of  Synthetic  Organic  Chemicals 

in  GAC  Beds. 

W89-11138  5D 

Effect  of  Water  Treatment  on  the  Levels  of 
Chlorinated  Organics  at  Different  Water  Sta- 
tions in  the  Vicinity  of  Alexandria,  Egypt 
W89-11360  5B 

Biodegradation  of  trans- 1,2-Dichloroethylene  by 
Methane-Utilizing  Bacteria  in  an  Aquifer  Simu- 
lator. 
W89- 11593  5G 

Sorption  of  2,3,7,8-Tetrachlorodibenzo-p-dioxin 

from  Water  by  Surface  Soils. 

W89- 11594  5B 

1,1,1-Trichloroethane:    Medium-Term    Toxicity 
to  Carp,  Daphnids,  and  Higher  Plants. 
W89-11731  5C 

Influence   of  Background   Organic   Matter   on 

GAC  Adsorption, 

W89- 11739  5F 

Cyclic  Organochlorides  in  Plankton  from  the 

North  Sea  in  Spring. 

W89- 11807  5B 

Analysis  of  Chlorinated  Dibenzo-p-Dioxins  and 
Dibenzofurans  in  the  Aquatic  Environment 
W89- 11873  5A 

Phthalate  Esters  in  the  Aquatic  Environment. 
W89- 11875  5A 

Multiobjective  Analysis  of  a  Complex  Aquifer 
System  Contaminated  with  Dense  Chlorinated 
Hydrocarbons  and  Heavy  Metals 
W89-11932  5B 

CHLORINATION 

Mechanisms  of  Bacterial  Survival  in  Chlorinated 

Drinking  Water. 

W89- 11089  5F 

Fungi    from   Potable   Water:    Interaction   with 

Chlorine  and  Engineering  Effects 

W89- 11090  5A 

Quantitation  of  Interferences  under  Equilibrium 

Conditions  with  Application  to  Free  Chlorine 

Analysis  in  the   Presence  of  Organic  Chlora- 

mines. 

W89- 11301  7B 

Survival  of  Chlorine-Injured  Enterotoxigenic 
Escherichia  coli  in  an  In  Vitro  Water  System 
W89-11513  5F 

Erosion-Type  Hypochlorinators  for  the  Disin- 
fection of  Water  Supply  and  Wastewater  in  Low 
Density  Areas. 
W89- 11970  5D 

Effect  of  Potassium  Chloride  on  the  Virucidal 
Effectiveness  of  Chlorine  Disinfection  for  Mili- 
tary Needs. 
W89- 12076  5F 

CHLORINE 

Inactivation  of  Hepatitis  A  Virus  and  Model 

Viruses  in  Water  by  Free  Chlorine  and  Monoch- 

loramine. 

W89-11122  5D 


CHLORINE  DIOXIDE 

Determination  of  Residual  Ozone  or  Chlorine 

Dioxide   in   Water   with   ACVK:   An   Updated 

Version. 

W89- 11689  5F 

CHLOROPHENOLS 

Behavior  of  Chlorinated  Organics  During  Acti- 
vated Sludge  Treatment  and  Anaerobic  Diges- 
tion, 
W89-11118  5D 

CHLOROPHYLL 

Does  the  Chlorophyll  a  Content  of  Phytoplank- 
ton  Vary  with  Trophic  Status  in  Lakes  on  the 
New  Zealand  Central  Volcanic  Plateau 
W89- 11562  2H 

CHLOROPHYLL  A 

Zooplankton  Bioindication  System  for  the  Mat- 
salu  Bay:  A  Probabilistic  Approach, 
W89-11461  7B 

CHLOROPHYTA 

Ecology   of  Dunaliella   Species   (Chlorophyta, 
Volvocales)    in    the    Coastal    Salt    Lake,    Hutt 
Lagoon,  Western  Australia, 
W89-11316  2L 

Detached  Chlorophytes  as  Nursery  Areas  for 

Fish  in  Sulaibikhat  Bay,  Kuwait 

W89- 11808  8I 

Effect  of  the  Solvent  Acetone  on  Membrane 

Integrity  in  the  Green  Alga  Chlorella  pyrenoi- 

dosa. 

W89-11812  5C 

CHOLINESTERASE 

Determination  of  Organophosphorous  Com- 
pounds and  Carbamates  by  Their  Inhibition  of 
Cholinesterase.  Part  1:  Inhibition  Values  on  Im- 
mobilized Cholinesterase  (Bestimmung  von 
Phosphorpestiziden  und  Insektiziden  Carbama- 
ten  Mittels  Cholinesterasehemmune). 
W89-11434  5A 

CHROMATOGRAPHY 

Analysis  of  Aldehydes  in  Cloud-and  Fogwater 

Samples  by  HPLC  with  a  Postcolumn  Reaction 

Detector. 

W89-11619  5A 

Normal-Phase  High-Performance  Liquid  Chro- 
matographic Determination  of  Phenols 
W89- 11629  5A 

Use  of  Capillary  Supercritical  Fluid  Chromatog- 
raphy and  Microcolumn  Liquid  Chromatogra- 
phy for  the  Determination  of  Nonvolatile  Or- 
ganics in  Aqueous  Environmental  Samples 
W89- 11634  5A 

CHROMIUM  REMOVAL 

Ferrous  Sulfate/Sodium  Sulfide  Chromium  Re- 
duction Metals  Precipitation. 
W89-12012  5D 

CHRYSOPHYTA 

Multivariate  Statistical  Analysis  of  the  Factors 

Controlling  the  Distribution  of  Scaled  Chryso- 

phytes. 

W89- 11520  2H 

Scale  Chrysophytes  (Chrysophyceae  and  Synur- 
ophyceae)  from  National  Park  Lakes  in  South- 
ern and  Central  Finland. 
W89- 11667  2H 


Quantitation  of  Interferences  under  Equilibrium 

Conditions  with  Application  to  Free  Chlorine 

Analysis   in   the   Presence  of  Organic   Chlora- 

mines. 

W89-11301  7B 

SU-18 


CHUBS 

Strong    Effects    of   Foraging    Minnows    on    a 

Stream  Benthic  Invertebrate  Community 

W89- 11370  2H 

CICHLID 

Differential  Uptake  of  Zinc,  Copper,  and  Lead 
in  Texas  Cichlid  (Cichlasoma  cyanocuttatum) 
W89-11813  5B 


CIVIL  ENGINEERING 

Inspection  of  the  Engineering  Condition  of  Un- 
derwater Concrete  Structures. 
W89- 11905  gA 

CLAMS 

Effects  of  Source  and  Destination  on  Growth 
and  Metal  Uptake  in  Freshwater  Clams  Recipro- 
cally Transplanted  Among  South  Central  Ontar- 
io Lakes, 
W89- 11541  5C 

CLAYS 

Relationships  between  Si,  Al,  and  Fe  Deposited 
on  Filter-Covered  Glass  Substrates  in  Marine 
Sediments  and  in  Suspensions  of  Sediments  and 
Standard  Clays. 
W89-11216  2L 

CLEAN  WATER  ACT 

Analysis  of  Technical  Issues  Related  to  Reau- 
thorization of  the  Clean  Water  Act 
W89- 11906  6E 

CLEANUP 

Bacterial  Biodegradation  of  Petroleum  Hydro- 
carbons in  Groundwater:   In   Situ  Augmented 
Bioreclamation    with    Enrichment    Isolates    in 
California. 
W89-11147  5G 

CLEANUP  OPERATIONS 

Evaluation  of  Microbial  Detection  Methods  and 
Interlaboratory  Comparisons  During  a  Peroxide- 
Nutrient  Enhanced  In  Situ  Bioreclamation 
W89-11113  5A 

Environmental  Assessment  of  Remedial  Action 
at  the  Riverton  Uranium  Mill  Tailings  Site,  Riv- 
erton,  Wyoming.  Volume  I:  Text. 
W89-11880  4c 

Superfund. 

W89- 11900  5G 

Innovative      On-Site      Treatment/Destruction 

Technologies  for  Remediation  of  Contaminated 

Sites. 

W89- 11902  5E 

Liability  For  and  Cleanup  Of  Oil  and  Hazardous 
Waste:  Legal  and  Technical  Answers  to  a  Com- 
plex Question. 
W89- 11924  6E 

Capture  Zone  Design  Using  Simulation  Models 

and  Optimization  Techniques. 

W89-11934  5G 

Removal     of    Petroleum     Hydrocarbons    and 
MTBE  from  Water  by  a  Multi-Staged  POE  Aer- 
ation System. 
W89- 11936  5D 

Water  Quality  Improvement  through  Control  of 

Road  Surface  Runoff. 

W89-11975  5G 

HWHM  88:  Hazardous  Wastes  and  Hazardous 

Materials. 

W89- 12002  5E 

Construction  and  Quality  Assessment  of  the  In 
Situ  Containment  of  Contaminated  Groundwat- 


W89- 12004 


5G 


In  Situ  Flushing  and  Bioreclamation  Technol- 
ogies   at    a    Creosote-Based  Wood    Treatment 
Plant. 
W89-12014  5G 

Industrial   Plant   Expansion:  Groundwater  and 

Soil  Cleanup. 

W89- 12021  5G 


SUBJECT  INDEX 


COASTS 


Practical  Approach  for  the  Biological  Remedi- 
ation of  Hazardous  Waste  Sites. 
W89- 12022  5G 

Site-Specific  In  situ  Treatment  Process  Develop- 
ment Program  for  a  Wood  Preserving  Site, 
W89- 12025  5G 

Evaluation  of  Remedial  Alternatives  for  an  Inac- 
tive Industrial  Landfill. 
W89-12032  5G 

Hanscom  AFB  Hazardous  Waste  Disposal  Area 

Cleanup. 

W89-12034 


5G 


Winterization:  Considerations  and  Efforts. 
W89- 12037  5G 

Site  Inspections  in  Support  of  Superfund's  Re- 
vised Pre-Remedial  Program. 
W89-12038  6A 

Contamination  Assessment  and  Remedial  Alter- 
natives for  Former  Waste  Oil  Processing  Facili- 
ty Contaminating  the  Biscayne  Aquifer. 
W89- 12039  5G 

Oil  Spill  Remedial  Actions:  Two  Case  Histories. 
W89- 12040  5G 

Quantitative  Risk  Assessment  as  the  Basis  for  the 

Selection  of  Remedial  Actions. 

W89-12052  5G 

Enhanced  Volatilization  for  Removal  of  Hazard- 
ous Waste  from  Soil. 
W89- 12064  5G 

Cost  Effective  Investigation  and  Remediation  of 
Volatile-Organic  Contaminated  Sites. 
W89-12066  5G 

Recovery  of  DNAPL-Theory  and  Practice. 
W89-12070  5G 

Installation  Restoration  Program  Phase  II:  Con- 
firmation/Quantification, Stage  I. 
W89- 12093  5B 

Treatability  Studies  for  Waters  in  the  Oil  Pond 

No.  1,  Oil  Pond  No.  2,  and  the  Oil  Seep. 

W89- 12099  5G 

CLIMATES 

Geographical  Distribution  of  Soil  Moisture  in 

the  Southwestern  Part  of  Japan, 

W89-11587  2G 

Addition  of  a  Climate  Variable  to  the  Howe  and 
Linaweaver  Western  Sprinkling  Equation. 
W89-11750  3D 

CLIMATOLOGY 

Precipitation  Patterns  Associated  with  the  High 
Index  Phase  of  the  Southern  Oscillation. 
W89-11535  2B 

Written  in  the  Winds:  The  Great  Drought  of  '88. 
W89-11538  2B 


CLOUD  SEEDING 

Winter  Cloud  Seeding  Potential  on  the  Mogol- 

lon  Rim. 

W89- 12090  3B 

CLOUDBURSTS 

Periodic  Variations  in  Extreme  Hourly  Rainfalls 

in  the  United  Kingdom. 

W89-11583  2B 

CLOUDS 

Detectability  of  Acid  Producing  Reactions  m 

Natural  Clouds. 

W89-11451  5A 

Analysis  of  Aldehydes  in  Cloud--and  Fogwater 

Samples  by  HPLC  with  a  Postcolumn  Reaction 

Detector. 

W89-11619  5A 

CLOVERS 

Response  of  White  Clover  (Trifolium  repens  L.) 
and  Ryegrass  (Lolium  perenne  L.)  to  Acid  Rain 
in  Situations  of  Species  Interferences. 
W89-11527  5C 


COAGULATION 

Treatment  of  Wastewater  Containing  Oil. 
W89-11361 


5D 


Summer  Monsoon  of  1987, 
W89-11581 


2B 


COAL  GASIFICATION 

Underground    Coal    Gasification    Contaminant 
Control  Program:  Simulation  of  Postburn  UCG 
Contaminant  Production. 
W89-12114  5B 

COAL  MINING 

Seepage  Velocities  in  Stress-Relief  Fractures  in 

the  Eastern  Kentucky  Coal  Field. 

W89- 11948  2F 

COASTAL  MARSHES 

Vegetation    Patterns    in    James    Bay    Coastal 
Marshes:  II.  Physiological  Adaptation  to  Salt- 
Induced  Water  Stress  in  Three  Halophytic  Gra- 
minoids. 
W89-11565  2L 

COASTAL  PLAINS 

Potentiometric  Surface  of  the  Aquia  Aquifer  in 
Southern  Maryland  During  the  Fall  of  1987. 
W89- 11485  7C 

Potentiometric  Surface  of  the  Magothy  Aquifer 
in  Southern  Maryland  During  the  Fall  of  1987. 
W89- 11486  7C 

COASTAL  WATERS 

Nitrogen-Fixing     Heterotrophic     Bacteria     in 
Coastal  Waters:  a  Comparison  of  the  Contribu- 
tion Made  by  Sewage  Effluent  in  a  Temperate 
and  a  Tropical  Environment. 
W89-11114  5B 

Biogeochemistry    of   Mariana    Islands    Coastal 
Sediments:  Terrestrial  Influence  on  Delta-C13, 
Ash,  CaC03,  Al,  Fe,  Si  and  P. 
W89-11206  W 


Comparison  of  Centralized  Versus  Decentral- 
ized Wastewater  Systems  for  Coastal  Tourist 
Areas. 
W89- 11354  5D 

Small  Sewage  Treatment  Plants  and  Wastewater 

Reuse  in  Cyprus. 

W89-11356  5D 

Detergents  as  a  Condition  of  Pollution  from 

Coastal  Marine  Aerosol. 

W89-11383  5C 

Partition  of  Trace  Metals  Between  Dissolved 
and    Particulate    Phases    in    European    Coastal 
Waters:  A  Compilation  of  Field  Data  and  Com- 
parison with  Laboratory  Studies, 
W89- 11568  5A 

Reproductive  Impairment  in  a  Fish  Inhabiting  a 
Contaminated  Coastal  Environment  off  South- 
ern California. 
W89- 11649  5C 

Cyclic  Organochlorides  in  Plankton  from  the 

North  Sea  in  Spring. 

W89-11807  5B 

Platymonas  Bloom  in  Coastal  Waters  of  Jeddah, 

Saudi  Arabia, 

W89-11823  5C 

Overview    of   Marine    Environmental    Quality 
Issues  on  the  Atlantic  Coast  of  Canada, 
W89-11863  5C 

Marine  Environmental  Quality  in  Canada:  Status 

and  Issues,  The  Pacific  Coast  of  Canada. 

W89- 11864  5G 

Water  Quality   Management   Plan   North   Sea: 

Framework  for  Analysis. 

W89-11995  5G 

Long-Term    Sand    Cap    Stability:    New    York 

Dredged  Material  Disposal  Site. 

W89-12094  5E 

Holocene  Evolution  of  the  South-Central  Coast 

of  Iceland. 

W89-12122  " 

Development    of   the    Northwestern    Buzzards 

Bay  Shoreline,  Massachusetts. 

W89-12125  2J 

COASTAL  ZONE  MANAGEMENT 

Use  of  the  Structural  Model  for  the  Assessment 
of  Environmental  Impact  on  Coastal  Fisheries: 
Principles  and  Procedures, 
W89-11289  5C 

Use  of  the  Structural  Model  for  the  Assessment 
of  Environmental  Impact  on  Coastal  Fisheries: 
an  Application, 
W89-U290  4C 


Large-Scale  Precipitation  and  Outgoing  Long- 
wave Radiation   from  INS  AT- IB   During   the 
1986  Southwest  Monsoon  Season. 
W89-11582  2B 

Drought    Indicated    in    Carbon- 13/Carbon- 12 
Ratios  of  Southwestern  Tree  Rings. 
W89-11796  7B 

CLOSED  LAKES 

Estimating  Terminal  Lake  Level  Frequencies. 
W89-11599  2H 

CLOUD  PHYSICS 

Mechanisms  of  Orographic  Precipitation. 
W89-11537  2B 


Coastal  Ground-water  Boundary, 
W89-11273 


2F 


Appropriate  Technology  for  Wastewater  Treat- 
ment in  Coastal  Tourist  Areas. 
W89- 11347  5D 

Approach  to  Sewage  Treatment  for  the  Coastal 
Towns  of  the  Isle  of  Thanet,  England, 
W89-11348  5D 

Sewage   Treatment   and   Disposal   Problem   in 
Cyprus  in  the  Absence  of  Sewerage  Systems: 
Limassol   Case  Study-Evaluation  of  Compro- 
mise Solutions, 
W89-11353  5D 


Applications  of  Headland  Control. 
W89-11471 


2J 


COASTS 

Static  Equilibrium  Bays:  New  Relationships. 
W89- 11470  2L 

Coastal  Sequences,  Eastern  Buzzards  Bay,  Mas- 
sachusetts: Negligible  Record  of  an  Oil  Spill. 
W89-11637  5B 


Glaciated  Coasts. 
W89-12118 


2J 


Geomorphology  of  a  Tectonically  Active,  Gla- 
ciated Coast,  South-Central  Alaska. 
W89-12119  8E 

Evolutionary  Model  for  Transgressive  Sedimen- 
tation on  the  Eastern  Shore  of  Nova  Scotia, 
W89-12121  2J 

SU-19 


c 
ex. 

ae 
u 

■r. 

| 

: 

8 


,3 


as 

3 


COASTS 


SUBJECT  INDEX 


Holocene  Evolution  of  the  South-Central  Coast 

of  Iceland. 

W89-12122  2  j 

Inventory  of  Coastal  Environments  and  Classifi- 
cation of  Maine's  Glaciated  Shoreline 
W89-12123  2J 

COBALT 

Dissolved   Nickel   and   Cobalt   in   the   Aquatic 

Environment  around  Monaco 

W89-11217  2K 

COEUR  D'ALENE  LAKE 

Hypolimnetic     Concentrations     of     Dissolved 
Oxygen,    Nutrients,    and    Trace    Elements    in 
Coeur  d'Alene  Lake  Idaho. 
W89-11478  5B 

COLD  REGIONS 

Environmental    Degradations    by    Microorga- 
nisms at  Low  Temperatures:  Wastewater  Treat- 
ment. 
W89- 11994  5D 


Winterization:  Considerations  and  Efforts 
W89- 12037 


5G 


COLD  RESISTANCE 

Environmental     Degradations    by    Microorga- 
nisms at  Low  Temperatures:  Wastewater  Treat- 
ment. 
W89- 11994  5D 

COLIFORMS 

Instrumental  Detection  of  Coliform  Bacteria  for 
Industrial  Control  of  Drinking  Water  Quality 
W89- 11095  v      5A" 

Effects  of  Seawater  Contamination  Level  and 
Exposure  Period  on  the  Bacterial  and  Viral  Ac- 
cumulation and  Elimination  Processes  by  Myti- 
lus  edulis. 
W89-11106  5C 

Correlations  of  the  Protozoa,  Cryptosporidium 

and  Giardia,  with  Water  Quality  Variables  in  a 

Watershed. 

W89-11107  5B 

Behavior  of  Facultative  Pathogenic  Bacteria  in 

Wastewater  Treatment  Processes 

W89-11155  5D 

Dynamics  of  Fecal  Coliform  and  Culturable  He- 
terotroph  Densities  in  an  Eutrophic  Ecosystem- 
Stability  of  Models  and  Evolution  of  These  Bac- 
terial Groups. 
W89- 11663  2H 

COLLOIDS 

Subsurface  Transport  of  Contaminants. 
W89-11616  5B 

COLOMBIA 

Orinoco  River:  A  Review  of  Hydrobiological 

Research, 

W89- 11726  2E 

COLONIZATION 

Microbial  Colonization  of  a  Smooth  Substratum: 
a  Kinetic  Analysis  Using  Image  Analysis 
W89-11108  '        2H 

Roughness  and  Color  of  Artificial  Substratum 
Particles  as  Possible  Factors  in  Colonization  of 
Stream  Invertebrates. 
W89- 11658  2H 

COLORADO 

Serial    discontinuities    in    a    Rocky    Mountain 

River.  II.  Distribution  and  Abundance  of  Tri- 

choptera. 

W89- 11707  6G 

Project    Aquarius:    Areawide    Water    Quality 
Management  Plan  for  El  Paso  and  Teller  Coun- 
ties. 
W89-11907  5G 


Evaluations  of  Collapse  Susceptibility  in  Alluvi- 
al   Fan    Deposits-Towaoc,    Canal,    Reach    2 
Towaoc,  Colorado. 
W89-12138  2J 

COLORADO  RIVER 

Serial    Discontinuities    in    a    Rocky    Mountain 

River.  I.  Distribution  and  Abundance  of  Plecop- 

tera. 

W89-11706  6G 

Monitoring  Bird  Population  Densities  along  the 
Colorado  River  in  Grand  Canyon:  1987  Breed- 
ing Season. 
W89- 12097  6G 

COLUMBIA  RIVER 

Mitigation,  Compensation,  and  Future  Protec- 
tion for  Fish  Populations  Affected  by  Hydro- 
power   Development   in   the   Upper   Columbia 
System,  Montana,  U.S.A. 
W89- 11693  gI 

COMMERCIAL  FISHING 

Overview    of   Marine    Environmental    Quality 

Issues  on  the  Atlantic  Coast  of  Canada 

W89- 11863  5C 

COMPACTED  SOILS 

Field  Investigation  of  Macrofeatures  in  Com- 
pacted Soil. 
W89-12026  5B 

COMPACTION 

Aquifer-System  Compaction,  Tucson  Basin  and 

Avra  Valley,  Arizona. 

W89-11483  2F 

COMPARISON  STUDIES 

Early  Zooplankton   Response  to  Experimental 

Acidification  in  Little  Rock  Lake,  Wisconsin 

USA. 

W89- 11344  5C 

COMPLIANCE 

Monitoring  Strategies  to  Determine  Compliance 

with  Water  Quality  Objectives 

W89-11161  7A 

COMPOSTING 

Anaerobic    Digester   Gas,    Solar    Energy   and 

Sludge   Composting   in   Municipal   Wastewater 

Treatment. 

W89-11911  5E 

Clivus-Multrum  System:  Composting  of  Toilet 

Waste,    Food    Waste,    and    Sludge    within   the 

Household, 

W89-11981  5D 

COMPUTER  MODELS 

Forecasting  Urban  Water  Use:  The  IWR-MAIN 

Model. 

W89-11165  6D 

Spreadsheet  Watershed  Modeling  for  Nonpoint- 

Source  Pollution  Management  in  a  Wisconsin 

Basin. 

W89-11169  5G 

Expert  System  for  Calibrating  SWMM 
W89- 11597 


2E 


SAMWAT  Database  for  Computer  Models  in 

Water  Management. 

W89- 11992  ,0A 

COMPUTER  PROGRAMS 

Application  of  Microtitration  Technique  for 
Most  Probable  Number  Estimation  of  Bacteria 
W89-11126  5A 

Numerical  Investigation  of  the  Conjugate  Gradi- 
ent  Method   as  Applied   to  Three-dimensional 
Groundwater  Flow  Problems  in  Randomly  Het- 
erogeneous Porous  Media, 
W89- 11783  7C 


CONCRETE  CONSTRUCTION 

Rating  System  for  the  Concrete  in  Navigation 

Lock  Monoliths, 

W89-11892  8p 

Inspection  of  the  Engineering  Condition  of  Un- 
derwater Concrete  Structures 
W89- 11905  gA 

CONCRETE  STRUCTURES 

Risk  Assessment  for  Hazardous  Materials  Con- 
tainment Structure. 
W89- 12055  5E 

CONCRETE  TECHNOLOGY 

In  Situ  Repair  of  Deteriorated  Concrete 

W89- 11878  gF 

Rating  System  for  the  Concrete  in  Navigation 

Lock  Monoliths, 

W89- 11892  8F 

In  Situ  Repair  of  Deteriorated  Concrete  in  Hy- 
draulic Structures:  A  Field  Study 
W89- 11999  gG 

CONCRETES 

In  Situ  Repair  of  Deteriorated  Concrete 
W89-11878  8p 

CONFERENCES 

Canadian  Conference  on  Marine  Environmental 

Quality:  Proceedings. 

W89-11852  5G 

Agricultural  Chemicals  in  Ground  Water:  Sum- 
mary Minutes  from  the  1987  Pesticide  Strategy 
Workshop. 
W89- 11882  5G 

Proceedings  of  the  Fifth  Corps  Chemists  Meet- 
ing, 17-18  May  1988. 
W89- 11893  5A 

Proceedings  of  the  FOCUS  Conference  on  East- 
ern Regional  Ground  Water  Issues 
W89-11916  2F 

HWHM  88:  Hazardous  Wastes  and  Hazardous 

Materials. 

W89- 12002  5E 

CONFINED  AQUIFERS 

Optimum  Experimental   Design  for  Parameter 
Identification  in  Groundwater  Hydrology 
W89- 11269  2F 

Potentiometric  Surface  of  the  Aquia  Aquifer  in 
Southern  Maryland  During  the  Fall  of  1987 
W89-11485  lc 

Potentiometric  Surface  of  the  Magothy  Aquifer 
in  Southern  Maryland  During  the  Fall  of  1987 
W89- 11486  7C 

CONFLICT  ANALYSIS 

Conflict  Analysis  of  the  Shoal  Lake  Subdivision 
W89-11166  6E 

conjuncttve  use 

Watershed  Models  and  Their  Applicability  to 

Conjunctive  Use  Management. 

W89-11168  2F 

CONNECTICUT 

Groundwater    Protection    Initiatives    for    the 
Public  Drinking  Water  Supply  in  the  Town  of 
Cheshire,  Connecticut. 
W89- 11940  6E 

Challenges  in  Creating  a  Local  Groundwater 

Protection  Plan. 

W89- 11944  4B 

CONNECTICUT  RIVER 

Framework  for  Control  of  Dynamic  Ice  Break- 
up by  River  Regulation. 
W89- 11699  4A 


SU-20 


SUBJECT  INDEX 


CRYPTOSPORIDIUM 


5F 


CONSERVATION 

Energy  Conservation  at  GNFC. 
W89-11226 

CONSTRUCTION  MATERIALS 

Solid  Waste  Management:  Recovery  of  Energy 

and  Useful  Materials. 

W89-11239  5E 

CONTACT  BEDS 

Study   of  Contacting    Systems   in   Water   and 
Wastewater  Disinfection  by  Ozone:  I.  Mecha- 
nism of  Ozone  Transfer  and  Inactivation  Related 
to  the  Contacting  Method  Selection, 
W89- 11687  5D 

Study   of  Contacting    Systems   in   Water   and 
Wastewater  Disinfection  by  Ozone:  I.  Mathe- 
matical Models  of  the  Ozone  Disinfection  Proc- 
ess with  a  Static  Mixer, 
W89-U688  5D 

CONTACTORS 

Ecological  Study  on  Anaerobic  Sludge  Bulking 
Caused  by  Filamentous  Bacterial  Growth  in  an 
Anaerobic  Contact  Process. 
W89-11098  5D 

CONTAINMENT 

Risk  Assessment  for  Hazardous  Materials  Con- 
tainment Structure. 
W89-12055  5E 

CONTAMINATION 

Disinfection,  Recontamination,  and  Regrowth  of 
Indicator  Bacteria  in  a  Wastewater  Sludge  Heat 
Treatment  System. 
W89-11115  5D 

Chemical  Hydrogeology  in  Natural  and  Con- 
taminated Environments. 
W89- 11372  2K 

Appraisal  of  the  Efficacy  of  Pre-Enrichment  for 
the    Isolation   of  Campylobacter  jejunji   from 
Water  and  Food, 
W89-11464  5A 

Metal  Contamination  of  Drinking  Water  from 

Corrosion  of  Distribution  Pipes. 

W89-11651  5B 

CONTINENTAL  SHELF 

Heavy  Metals  in  Sediments  of  the  Inner  Shelf  of 
the  Beaufort  Sea,  Northern  Arctic  Alaska. 
W89-11388  5B 

CONTOURS 

Altitude  and  Configuration  of  the  Potentiome- 
tric  Surface  in  the  Triassic  Sandstones  and 
Shales,  Northeastern  Chester  County,  Pennsyl- 
vania, September  1987  through  January  1988. 
W89-11493  7C 

CONTRACTS 

Long-term  Contracts  for  Large  Users:  An  Indus- 
try Viewpoint. 
W89-11737  5F 

COOLING 

Lower  Lethal  Temperatures  for  Carp  (Cyprinus 
Carpio  L.)  and  the  Phytophagous  Fishes  (Cteno- 
pharyngodon  idella  Val.,  Hypophthalmichthys 
molitrix  Val.,  Aristichthys  nobilis  Rich.)  in  the 
First  Period  of  Life  (Dolne  Letalne  Tempera- 
tury  dla  Karpia  (Cyprinus  carpio)  i  Ryb  Roslino- 
zernych  (Ctenopharyngodon  idella  Val.,  Hy- 
pophthalmichthys molitrix  Val.,  Aristichthys  no- 
bilis Rich.)  w  Pierwszym  Okresie  Zycia). 
W89-11494  2H 

COOLING  TOWERS 

Assessment  of  Stormwater  Runoff  for  Recycle 
in  Cooling  Towers  at  KSC,  Florida. 
W89-11159  3D 


Evaluation  of  Industrial  Cooling  Systems  Using 

Reclaimed  Municipal  Wastewater. 

W89-11234  5D 

COOLING  WATER 

Assessment  of  Stormwater  Runoff  for  Recycle 
in  Cooling  Towers  at  KSC,  Florida. 
W89-11159  3D 

COPEPODS 

Study  of  Sewage  Sludge  Treatment  by  Meio- 
benthos,     Nitocra     sp.      and     Macrobenthos, 
Neanthes  japonica  (Izuka). 
W89-11584  5D 

COPESUL 

Analysis  of  the  COPESUL  Water-Oil  Separa- 
tion System. 
W89-11228  5D 

COPPER 

Binding  of  Metal  ions  by  Extracellular  Polymers 

of  Biofilm  Bacteria. 

W89-11091  2K 

Homogeneous  Catalytic  Oxidation  of  Aqueous 
Sulfur(IV)  by  Transition  Metal  Ions,  Part  III: 
Effect        of       Iron(III),        Copper(II)        and 
Manganese(II)  and  Synergistic  Catalysis. 
W89-11222  5D 

Trace   Metal   Contents  in  Certified   Reference 
Sediments  Determined  by  Nitric  Acid  Digestion 
and  Atomic  Absorption  Spectrometry. 
W89-11402  5A 


Metal  Contamination  of  Drinking  Water  from 

Corrosion  of  Distribution  Pipes. 

W89-11651  5B 

COST  ANALYSIS 

Cost-Effectiveness  of  Solar  Water  Production. 
W89-11203  3A 

COST-BENEFIT  ANALYSIS 

Optimal  Sequencing  of  Development  for  Hydro- 
power  Stations  in  Cascade. 
W89-11603  8C 

Cost  Effective  Investigation  and  Remediation  of 
Volatile-Organic  Contaminated  Sites. 
W89-12066  5G 

COSTS 

Low  Cost  Wastewater  Treatment  Facilities  for 

Rural  Areas. 

W89- 11979  5D 


Speciation  of  Copper  in  Fresh  Waters. 
W89-11403 


5A 


CRACKS 

In  Situ  Repair  of  Deteriorated  Concrete. 
W89-11878 


8F 


Effect  of  Copper  and  Zinc  on  the  Growth  and 
Emergence  of  Epeorus  latifolium  (Ephemerop- 
tera)  in  an  Indoor  Model  Stream. 
W89-11412  5C 

Dissolved  Organic  Copper  Isolated  by  CI 8  Re- 
verse-Phase Extraction  in  an  Anoxic  Basin  Lo- 
cated in  the  Pettaquamscutt  River  Estuary. 
W89- 11426  5A 

Sensitivity    of   Forest    Plant    Reproduction    to 
Long-Range  Transported  Air  Pollutants:  The 
Effects  of  Wet  Deposited  Acidity  and  Copper 
on  Reproduction  of  Populus  tremuloides. 
W89-11528  5C 

Effects  of  Copper  on  Species  Composition  of 

Benthic  Insects  in  a  Sierra  Nevada,  California, 

Stream. 

W89- 11544  5C 

Uptake  of  Mercury  from  Aqueous  Solution  by 
Duckweed:   The   Effects   of  pH,   Copper   and 
Humic  Acid. 
W89-11640  5D 

Differential  Uptake  of  Zinc,  Copper,  and  Lead 
in  Texas  Cichlid  (Cichlasoma  cyanoguttatum). 
W89-11813  5B 

In  Situ  Treatment  and  Removal  of  an  Acidic 

Copper   Plating   Waste  Spill   from,,  a  Flowing 

Stream. 

W89-12023  5G 

CORALS 

Impact  of  Waste  Discharges  on  Coral  Reef  Re- 
gions, 
W89-11359  5C 

CORRELATION  COEFFICIENT 

Low-Flow  Frequency  Analysis  Using  Probabili- 
ty-Plot Correlation  Coefficients. 
W89-11600  2E 

CORROSION 

Binding  of  Metal  ions  by  Extracellular  Polymers 

of  Biofilm  Bacteria. 

W89- 11091  2K 


CRAYFISH 

Submersed  Macrophytes  and  Grazing  Crayfish: 
An  Experimental  Study  of  Herbivory  in  a  Cali- 
fornia Freshwater  Marsh. 
W89-11533  2H 

Physiological    Problems   of  Crayfish    in    Acid 

Waters, 

W89- 11848  5C 

CREOSOTE 

Microbial  Transformations  of  Azaarenes  in  Cre- 
osote-Contaminated   Soil   and   Ground   Water: 
Laboratory  and  Field  Studies. 
W89- 11072  5B 

In  Situ  Flushing  and  Bioreclamation  Technol- 
ogies  at    a    Creosote-Based    Wood    Treatment 
Plant. 
W89-12014  5G 

CROP  YIELD 

Physiological  Route  to  Increased  Water  Use  Ef- 
ficiency in  Alfalfa, 
W89-11487  3F 

Response  of  White  Clover  (Trifolium  repens  L.) 
and  Ryegrass  (Lolium  perenne  L.)  to  Acid  Rain 
in  Situations  of  Species  Interferences. 
W89-11527  5C 

CRUSTACEANS 

Phosphorus  Content  of  Zooplankton  from  the 

Inland  Sea  of  Japan. 

W89-11179  2L 

Cyclestheria  hislopi  (Baird,  1895)  (Branchiopo- 
da:  Conchostraca)  in  Yewa  River,  Nigeria. 
W89- 11448  2H 

Successful  Preservation  of  Daphnia  for  Chemi- 
cal and  Physical  Analysis. 
W89- 11657  5A 

CRYPTOMONAS 

Occurrence  of  Bacterivory  in  Cryptomonas,  a 
Common  Freshwater  Phytoplankter. 
W89-11605  2H 

CRYPTOSPORIDIUM 

Monoclonal  Antibody  Based  Immunofluorescent 
Assay  for  Giardia  and  Cryptosporidium  Detec- 
tion in  Water  Samples. 
W89-11096  5A 

Correlations  of  the  Protozoa,  Cryptosporidium 

and  Giardia,  with  Water  Quality  Variables  in  a 

Watershed. 

W89-11107  5B 


l 

a 
I 

a: 
a 

x 

i 

3 

: 
i 


■ 


■ 

BS 

a 


SU-21 


CULTURE  MEDIA 


SUBJECT  INDEX 


CULTURE  MEDIA 

Evaluation  of  Different  Plating  Media  Used  in 

the  Isolation  of  Salmonellas  from  Environmental 

Samples. 

W89- 11671  5A 

CULTURING  TECHNIQUES 

Mechanism  of  Volatile  Fatty  Acid  Removal  in  a 
Fixed  Biofilm  Methane  Fermentation  Reactor 
W89-11121  5D 

Influence  of  Sulfate  on  Methane  Fermentation  in 

a  Defined  Medium. 

W89-11135  5D 

Uptake  of  Nucleic  Acid  Precursors  by  Aquatic 
Microbial  Communities  and   Pure  Cultures  of 
Bacteria  and  Algae. 
W89-11310  2H 

Establishing  and  Maintaining  Laboratory-Based 
Microcosms  of  Riffle  Insect  Communities:  Their 
Potential  for  Multispecies  Toxicity  Tests. 
W89-11656  5A 

Evaluation  of  Different  Plating  Media  Used  in 

the  Isolation  of  Salmonellas  from  Environmental 

Samples. 

W89- 11671  5A 

CUTOFFS 

Hydraulic  Characteristics  of  Model  Soil-Benton- 

ite  Slurry  Cutoff  Walls. 

W89-12028  5G 

CYANOPHYTA 

Macronutrient  Interactions  Involved  in  Cyano- 

bacterial  Bloom  Formation. 

W89-11312  2H 

Extracellular  Products  of  Microcystis  Species: 
Formation  of  Slime  Layer  and  DOC  Pool  in 
Surrounding  Waters. 
W89-11313  2H 

Study  of  the  Factors  Regulating  Succession  of 
Cyanobacteria  in  Lake  Tjeukemeer,  The  Nether- 
lands, 
W89-11314  2H 

Comparison  of  Algal  C14-Uptake  and  Growth 

Rate  in  situ  and  in  vitro. 

W89-11315  2H 

CYCLING  NUTRIENTS 

Mechanism  of  the  Aerobic  Fe(III)-P  Solubiliza- 
tion at  the  Sediment-water  Interface. 
W89- 11304  2H 

Recycling  of  Marine  Elements  Transported  into 
Freshwater  Systems  by  Anadromous  Salmon 
W89-11339  2H 

Polonium  in  Florida  Groundwater  and  Its  Possi- 
ble Relationship  to  the  Sulfur  Cycle  and  Bacte- 
ria. 
W89- 11409  5B 

Characterization    of    Orthophosphate    Release 
from  Dissolved  Organic  Phosphorus  by  Gel  Fil- 
tration and  Several  Hydrolytic  Enzymes 
W89-11413  7B 

Influence  of  a  Periphytic  Biolayer  on  Phospho- 
rus Exchange  Between  Substrate  and  Water 
W89-11439  2H 

Possible  Role  of  Carbonate  Dissolution  in  Estua- 

rine  Phosphate  Dynamics. 

W89-11517  2L 

Comparative  Study  on  Nutrient  Cycling  in  Wet 
Heathland  Ecosystems:  II.  Litter  Decomposition 
and  Nutrient  Mineralization, 
W89- 11531  2H 

Effects  of  Macrofauna  Excretion  and  Turbu- 
lence on  Inorganic  Nitrogenous  Exchanges  in 


the  Water-Sediment  Interface.  Experimental  Ap- 
proach in  Microcosms. 
W89- 11542  2L 

Lake  Restoration  by  Reducing  External  Phos- 
phorus  Loading:   The   Influence   of  Sediment 
Phosphorus  Release. 
W89-11543  5G 

Evaluation  of  the  Metabolism  of  Sestonic  and 
Epilithic  Communities  in  Running  Waters  Using 
an  Improved  Chamber  Technique, 
W89-11547  2H 

Factors  Influencing  Periphyton  Growth  in  Agri- 
cultural Streams  of  Central  Illinois. 
W89- 11553  2H 

Effects  of  Nutrient  Availability  on  Water  Hya- 
cinth Standing  Crop  and  Detritus  Deposition 
W89-11557  21 

Characterization  of  Phytoplankton  Extracellular 
Products  (PDOC)  and  Their  Subsequent  Uptake 
by  Heterotrophic  Organisms  in  a  Mesotrophic 
Forest  Lake. 
W89-11559  2H 

Linear  Model  of  External  Interactions  During 
Uptake  of  Different  Forms  of  Inorganic  Nitro- 
gen by  Microalgae, 
W89-11561  2L 

Does  the  Chlorophyll  a  Content  of  Phytoplank- 
ton Vary  with  Trophic  Status  in  Lakes  on  the 
New  Zealand  Central  Volcanic  Plateau 
W89- 11562  2H 

Phosphorus  Dynamics  Associated  with  Phyto- 
plankton  Blooms   in   Eutrophic   Mikawa   Bay, 
Japan. 
W89- 11662  2L 

Natural  and  Anthropogenic  Components  in  Bulk 
Precipitation  at  Blido  (Archipelago  of  Stock- 
holm). 
W89- 11770  5B 

CYPRUS 

Sewage   Treatment   and   Disposal    Problem   in 
Cyprus  in  the  Absence  of  Sewerage  Systems: 
Limassol   Case  Study-Evaluation  of  Compro- 
mise Solutions, 
W89-11353  5D 

Small  Sewage  Treatment  Plants  and  Wastewater 

Reuse  in  Cyprus. 

W89-11356  5D 

DAM  CONSTRUCTION 

Dams  Reborn. 
W89-11456 


8A 


Risk  Assessment  of  Extreme  Events:  Applica- 
tion. 
W89- 11598  gA 

Dolores  Archaeological  Program:  Anasazi  Com- 
munities at  Dolores:  Grass  Mesa  Village 
W89-12140  go 

DAM  EFFECTS 

Evaluation  of  Navigation  Dam  Effects  on  River- 
banks. 
W89-11475  2J 

Mitigation,  Compensation,  and  Future  Protec- 
tion for  Fish  Populations  Affected  by  Hydro- 
power   Development   in   the   Upper   Columbia 
System,  Montana,  U.S.A. 
W89- 11693  8I 

Effects  of  Hydropower  Development  on  Aquat- 
ic Macrophytes  in  Norwegian  Rivers:  Present 
State  of  Knowledge  and  Some  Case  Studies 
W89- 11694  6G 


Seasonal  Variation  in  the  Composition  of  the 
Drift  Below  a  Peaking  Hydroeletric  Project 
W89- 11695  6G 

Instream    Flow    Predictions   and    Management 
Options  for  Biota  Affected  by  Peaking-Power 
Hydroelectric  Operations. 
W89- 11696  gQ 

Assessing  the  Impacts  of  Stream  Regulation  in 
the  Flathead  River  Basin,  Montana,  U.S.A.  I. 
Simulation  Modelling  of  System  Water  Balance 
W89- 11698  4A 

Effect  of  Stream  Regulation  on  the  Physico- 

Chemical  Properties  of  the  Palmiet  River,  South 

Africa, 

W89- 11701  go 

Biotic  and   Abiotic  Gradients  in  a  Regulated 

High  Elevation  Rocky  Mountain  River 

W89- 11704  go 

Effects  of  an  Upland  Impoundment  on  Structur- 
al and  Functional  Properties  of  a  Small  Stream 
in  a  Basaltic  Plateau  (Golan  Heights,  Israel) 
W89- 11705  go 

Serial    Discontinuities    in    a    Rocky    Mountain 

River.  I.  Distribution  and  Abundance  of  Plecop- 

tera. 

W89- 11706  go 

Serial    discontinuities    in    a    Rocky    Mountain 

River.  II.  Distribution  and  Abundance  of  Tri- 

choptera. 

W89- 11707  6G 

Changes  in   Benthic   Animal   Production  of  a 
Weir  Basin  after  Eight  Years  of  Succession. 
W89- 11708  gQ 

Review  of  the  Effect  of  River  Regulation  on 

Mayflies  (Ephemeroptera), 

W89- 11709  so 

Prediction  of  Regulation  Effects  on  Natural  Bio- 
logical    Rhythms    in     South-Central     African 
Freshwater  Fish. 
W89-11710  go 

Study  of  Physical  Parameters  at  the  Spawning 
Sites  of  the  European  Grayling  (Thymallus  thy- 
mallus  L.), 
W89-11711  2H 

Effects    of    Stream    Regulation    on    Atlantic 

Salmon,    Salmo   salar   L.,   and    Brown   Trout, 

Salmo  trutta  L.,  in  the  Upper  Severn  Catchment, 

U.K. 

W89-11713  6G 

Effects  of  River  Regulation  on  the  Structure  of  a 

Fast-Growing  Brown  Trout  (Salmo  trutta  L.) 

Population. 

W89-11715  go 

Effects  of  River  Regulation  on  the  Lower  Ebro 

River  (NE  Spain). 

W89- 11722  go 

Review  of  the  Schistosomiasis  Risk  in  South 

African  Dams, 

W89- 11749  60 

DAM  FAILURE 

Models  of  Dam-Break  Flow  in  R-T  Space. 
W89- 11207  8B 

DAM  REHABILITATION 

Dams  Reborn. 

W89-11456  8A 

DAM  STABILITY 

Risk  Assessment  of  Extreme  Events:  Applica- 
tion. 
W89- 11598  gA 


SU-22 


SUBJECT  INDEX 


DEICERS 


DAMS 

Major,  Minor  and  Trace  Element  Determina- 
tions from  a  Nigerian  Aquatic  Sediment. 
W89-11428  2K 


Dams  Reborn. 
W89-11456 


8A 


Navigation  Conditions  at  Gallipolis  Locks  and 
Dam,  Ohio  River:  Hydraulic  Model  Investiga- 
tion. 
W89-11993  8A 

DAPHNIA 

Successful  Preservation  of  Daphnia  for  Chemi- 
cal and  Physical  Analysis. 
W89-11657  5A 

New  Approach  to  the  Seven-day  Ceriodaphnia 
dubia  Test  with  Additional  Comments  Pertain- 
ing to  the  Same  Test  for  Daphnia  magna. 
W89-11811  5A 

DATA  ACQUISITION 

Biological  Assessment  of  the  Water  Quality  m 

South-Holland  (The  Netherlands). 

W89- 11390  7B 

Process  for  Cooperation  on  International  River 

Basin  Projects. 

W89-11723  6E 

Real-Time     Quality     Control     of    Streamflow 

Data-A  Simulation  Study. 

W89- 11802  7B 

Method    for   Wetland   Functional    Assessment. 
Volume  I:  Critical  Review  and  Evaluation  Con- 
cepts, 
W89- 11886  2H 

Method   for   Wetland   Functional   Assessment. 

Volume  II:  FHWA  Assessment  Method, 

W89- 11887  2H 

Application  of  Cross-Well  Voltage  Measure- 
ments for  Assessing  Fracture  Flow  Hydrology. 
W89- 11918  7B 

Applying  Seismic  Reflection  Techniques  to  Hy- 

drogeological  Investigations. 

W89-11919  7B 

Use  of  Ground-Penetrating  Radar  in  Defining 

Glacial  Outwash  Aquifers. 

W19-11921  7B 

Surface  Water  Tracer  Investigation  of  Leachate 
Discharge  from  a  New  York  City  Landfill. 
W89-11922  5B 

Improved  Field  Techniques  for  Hydraulic  Prop- 
erties of  Soils. 
W89-11968  7B 

Hydrogeologic  Misinterpretations  and  Aquifer 

Contamination  Caused  by  Leaking  Monitoring 

Wells. 

W89-12003  7A 

U.S.  EPA  Field  Analytical  Screening  Project, 
W89-12058  7A 

Research,  Investigations  and  Technical  Devel- 
opments:   National    Mapping    Program,    1985- 
1986. 
W89-12130  7C 

DATA  COLLECTIONS 

Regional  Lake  and  Reservoir  Canonical  Envi- 
ronments. 
W89- 11429  2H 

Real-Time    Quality     Control     of    Streamflow 

Data~A  Simulation  Study. 

W89-11802  7B 


Summary  of  Selected  Data  on  Chemical  Con- 
taminants  in   Tissues  Collected   During    1984, 
1985,  and  1986. 
W89-12105  5B 

DATA  INTERPRETATION 

Evaluation  of  Groundwater  Replenishment  Co- 
efficients from  the  Record  of  a  Borehole  Pene- 
trating the  Unsaturated  Zone. 
W89-11264  2F 

Relating  Point  to  Area  Average  Rainfall  in 
Semiarid  West  Africa  and  the  Implications  for 
Rainfall  Estimates  Derived  from  Satellite  Data. 
W89-11579  2B 

Electromagnetic  Data  Interpretation  Using  Mul- 
tivariate Least-Squares  Regression. 
W89-11917  7C 

Hydrogeologic  Misinterpretations  and  Aquifer 

Contamination  Caused  by  Leaking  Monitoring 

Wells. 

W89-12003  7A 

Review  and  Evaluation  of  Chemical  Concentra- 
tion Data  for  Use  in  Superfund  Public  Health 
Evaluations. 
W89-12056  7C 

DATA  QUALITY  CONTROL 

Real-Time     Quality     Control     of    Streamflow 

Data~A  Simulation  Study. 

W89- 11802  7B 

DATA  STORAGE  AND  RETRIEVAL 

Terrain-Based  Watershed  Information  System, 
W89-11286  10D 

SAMWAT  Database  for  Computer  Models  in 

Water  Management. 

W89-11992  10A 

Conceptual  Design  for  the  National  Water  In- 
formation System. 
W89-12126  7A 

DATABASES 

Regional  Lake  and  Reservoir  Canonical  Envi- 
ronments. 
W89- 11429  2H 

SAMWAT  Database  for  Computer  Models  in 

Water  Management. 

W89-11992  10A 

Groundwater  Quality  Monitoring  in  a  Risk  As- 
sessment Framework. 
W89-12057  5A 

DATING 

Tritium  as  an  Indicator  of  Recharge  and  Disper- 
sion in  a  Groundwater  System  in  Central  Ontar- 


DECISION  MAKING 

Prevention  and  Control  of  Oil  and  Hazardous- 
Material  Spills. 
W89-11901  5G 

DECOMPOSING  ORGANIC  MATTER 

Leaching  Kinetics  of  Fresh  Leaf-litter  with  Im- 
plications for  the  Current  Concept  of  Leaf-proc- 
essing in  Streams. 
W89-11444  2H 

Changes  in  Na,  K,  Ca,  Mg  and  Al  Content  of 
Submersed  Leaf  Litter,  Related  to  Ingestion  by 
the  Amphipod  Gammarus  pulex  (L). 
W89- 11545  2H 

Microbial  Growth  and  Detritus  Transformations 

During    Decomposition    of   Leaf   Litter    in    a 

Stream. 

W89-11550  2H 

Effects  of  Nutrient  Availability  on  Water  Hya- 
cinth Standing  Crop  and  Detritus  Deposition. 
W89-11557  2I 

DECOMPOSITION 

Decomposition  of  Paspalum  distichum  L.:  Meth- 
odology in  Seasonally  Inundated  Systems. 
W89-11323  2H 

Effects  of  Nutrients  on  Aquatic  Plant  Decompo- 
sition Rates, 
W89- 11328  2H 

Comparative  Study  on  Nutrient  Cycling  in  Wet 
Heathland  Ecosystems:  II.  Litter  Decomposition 
and  Nutrient  Mineralization, 
W89-11531  2H 


W89-11753 


DDE 


5F 


Behavior  of  Chlorinated  Organics  During  Acti- 
vated Sludge  Treatment  and  Anaerobic  Diges- 


tion, 
W89-11118 


5D 


DECONTAMINATION 

Biodegradation  of  Carbamates. 
W89-11081 


5D 


Cyclic  Organochlorides  in  Plankton  from  the 

North  Sea  in  Spring. 

W89-11807  5B 

DDT 

Simulation  Model  for  the  Fate  of  Pesticide  Resi- 
dues in  a  Field  Soil, 
W89-11423  5B 

DEAD  SEA 

Deuterium  in  the  Dead  Sea:  Remeasurement  and 
Implications  for  the  Isotopic  Activity  Correc- 
tion in  Brines. 
W89-11407  7B 


Air     Stripping     Removes     Petroleum     from 

Groundwater. 

W89-11633  5G 

Innovative      On-Site      Treatment/Destruction 

Technologies  for  Remediation  of  Contaminated 

Sites. 

W89-11902  5E 

DEEP  WELLS 

Air-Lift  Development  System  for  Deep  Wells, 
W89- 11947  8A 

Deep  Well  Disposal,  January   1977-May   1988: 
Citations  from  the  Selected  Water  Resources 
Abstracts  Database. 
W89-12147  5E 

Deep  Well  Disposal,  January  1976-March  1988: 
Citations  from  the  Energy  Data  Base. 
W89-12155  5E 

DEGRADATION 

Activated  Sludge  Treatment  of  Ethoxylate  Sur- 
factants at  High  Industrial  Use  Concentrations. 
W89-11086  5D 

Degradation   of  Atrazine   and   Related   s-Tria- 

zines. 

W89-11197  5B 

DEGRADATION  PRODUCTS 

Microbial  Transformations  of  Azaarenes  in  Cre- 
osote-Contaminated   Soil   and    Ground   Water: 
Laboratory  and  Field  Studies. 
W89-11072  5B 

DEICERS 

Influence  of  Mineral  Weathering  Reactions  on 

the    Chemical    Composition    of    Soil    Water, 

Springs,  and  Groundwater,  Catoctin  Mountains, 

Maryland. 

W89-11288  •  5B 


ex 

■■t 

X 
.:. 

i 

.3 

: 
J 


,1 


X 

a 


SU-23 


DEICERS 


SUBJECT  INDEX 


Highway  Deicing  Salt  Contamination  Problems 

and  Solutions  in  Massachusetts. 

W89- 11937  5B 

Water  Pollution  and  Associated   Effects  from 

Street  Salting. 

W89- 11976  5B 

DELAWARE 

Nitrate  Contamination  of  the  Water-Table  Aqui- 
fer by  Septic  Tank  Systems  in  the  Coastal  Plain 
of  Delaware. 
W89- 11964  5B 

DELAWARE  BAY 

Shad  Return  to  the  Delaware, 
W89- 11899 


5G 


DELAWARE  RIVER 

Shad  Return  to  the  Delaware, 
W89- 11899 


5G 


DELTAS 

Studies  on  Periphyton  Algae  in  the  Petroleum 

Oil  Spillages  Area  of  the  Niger  Delta  Aquatic 

System. 

W89- 11340  5C 

Formation   Processes  of  Lacustrine  Delta-An 
Example  from  Echi  River  Delta,  Lake  Biwa-1. 
Recent  Sedimentary  Environments. 
W89-11614  2J 

DENDROCHRONOLOGY 

Tree    Ring    Analysis    of   Surplus    and    Deficit 
Runoff  in  the  White  River,  Arkansas 
W89-11778  2E 

Drought     Indicated     in    Carbon-13/Carbon-12 

Ratios  of  Southwestern  Tree  Rings 

W89- 11796  7B 

DENITRIFICATION 

Relative  Values  of  Oxygen,  Nitrate,  and  Sulfate 
to  Terminal  Microbial  Processes  in  the  Sedi- 
ments of  Lake  Superior. 
W89-11191  JH 

Denitrification    and    Nitrogen    Fixation    in    an 

Amazon  Floodplain  Lake. 

W89- 11337  2H 

Microzonation    of   Denitrification    Activity    in 
Stream  Sediments  as  Studied  with  a  Combined 
Oxygen  and  Nitrous  Oxide  Microsensor 
W89-11511  2H 

DENSITY 

Fluid  Density  and  Gravitational  Variations  in 
Deep  Boreholes  and  Their  Effect  on  Fluid  Po- 
tential. 
W89-11277  2F 

DENSITY  CURRENTS 

Surface  and  Benthic  Nepheloid  Layers  in  the 
Western  Arm  of  Lake  Superior,  1983 
W89-11182  2H 

DEPTH-AREA-DURATION  ANALYSIS 

Probabilistic  Storm  Transposition  Approach  for 
Estimating  Exceedance  Probabalities  of  Extreme 
Precipitation  Depths, 
W89-11251  JB 

DESALINATION 

Studies  on  Diisocyanate-Modified  Cellulose  Ac- 
etate Membranes. 
W89-11201  3A 

Cost-Effectiveness  of  Solar  Water  Production 
W89- 11203  3A 

Determination  of  Seawater  Enthalpy  and  Entro- 
py During  the  Calculation  of  Thermal  Desalina- 
tion Plants. 
W89-11205  1A 


DESALINATION  PLANTS 

Economic  Aspects  of  Low-Temperature  Multi- 
Effect  Desalination  Plants. 
W89- 11204  3A 

DESERTS 

Distribution  of  Depth   of  Overland   Flow  on 
Desert  Hillslopes  and  Its  Implications  for  Mod- 
eling Soil  Erosion. 
W89-11381  2J 

Physical  Habitat  Use  by  Loach  Minnow,  Tiar- 
oga  cobitis  (Pisces:  Cyprinidae),  in  Southwestern 
Desert  Streams. 
W89-11810  6G 

DESIGN  STORMS 

Regionalization  of  Storm  Hyetographs 
W89-11178 


2B 
DETENTION  RESERVOIRS 

Detention  Pond  Sizing  for  Multiple  Return  Peri- 
ods. 
W89-11212  8A 

DETERGENTS 

Detergents  as  a  Condition  of  Pollution   from 

Coastal  Marine  Aerosol. 

W89-11383  5C 

Distribution  of  Planktonic  Bacteria  Capable  of 
Degrading  Sodium  Dodecyl  Sulphate  (SDS)  in  a 
Polluted  South  Wales  River 
W89- 11647  5B 

DETERIORATION 

In  Situ  Repair  of  Deteriorated  Concrete 

W89- 11878  gF 

In  Situ  Repair  of  Deteriorated  Concrete  in  Hy- 
draulic Structures:  A  Field  Study 
W89- 11999  gG 

DETRITUS 

Seasonal  Comparison  of  Leaf  Processing  in  a 

Texas  Stream. 

W89- 11297  jH 

Leaf  Material  Production  in  Nymphaea  lotus  L.: 
Implications  for  Sustained  Detritus  Production 
W89- 11322  2H 

Leaching  Kinetics  of  Fresh  Leaf-litter  with  Im- 
plications for  the  Current  Concept  of  Leaf-proc- 
essing in  Streams. 
W89- 11444  jH 

Microbial  Growth  and  Detritus  Transformations 

During    Decomposition    of   Leaf   Litter    in    a 

Stream. 

W89- 11550  jH 

Effects  of  Nutrient  Availability  on  Water  Hya- 
cinth Standing  Crop  and  Detritus  Deposition 
W89- 11557  21 

DEUTERIUM 

Deuterium  in  the  Dead  Sea:  Remeasurement  and 
Implications  for  the  Isotopic  Activity  Correc- 
tion in  Brines. 
W89- 11407  7B 

DEVELOPING  COUNTRIES 

Water  Availability  and  Trachoma 

W89- 11668  6D 


DEWATERING 

Comparison  of  Instrumental  Dewatering  Meth- 
ods  for   the   Separation   and   Concentration   of 
Suspended  Sediment  for  Subsequent  Trace  Ele- 
ment Analysis, 
W89-11287  7B 

Reliability  of  Groundwater  Modeling  for  the 

Analysis  of  Quarry  Dewatering 

W89- 11939  4C 


DIAGENESIS 

Geochemical  Partitioning  of  Pb,  Zn,  Cu,  Fe,  and 
Mn    Across   the    Sediment-Water    Interface   in 
Large  Lakes. 
W89-11185  2K 

Geochemistry    of    Rare    Earth    Elements    in 
Benthic  Layer  Particulate  Matter  and  Sediments 
of  Lake  Superior. 
W89-11186  2K 

Pore  Water  Profiles  and  Early  Diagenesis  of 
Mn,  Cu,  and  Pb  in  Sediments  from  Large  Lakes 
W89-11187  jH 

Variations  in  Sediment  Accumulation  Rates  and 
the  Flux  of  Labile  Organic  Matter  in  Eastern 
Lake  Superior  Basins. 
W89-11189  jH 

Relative  Values  of  Oxygen,  Nitrate,  and  Sulfate 
to  Terminal  Microbial  Processes  in  the  Sedi- 
ments of  Lake  Superior. 
W89-11191  2H 

Diagenesis  of  Organic  Matter  in  Georgia  Salt 

Marshes. 

W89- 11809  jl 

DIATOMS 

Seasonal  Changes  in  Size-Fractionated  Primary 
Production  and  Nutrient  Concentrations  in  the 
Temperate  Neritic  Water  of  Funka  Bay,  Japan 
W89-11180  5C 

Comparison  of  Algal  C14-Uptake  and  Growth 

Rate  in  situ  and  in  vitro. 

W89-11315  2H 

Changes  in  Diatom-Inferred  pH  and  Acid  Neu- 
tralizing Capacity  in  a  Dilute,  High  Elevation, 
Sierra  Nevada  Lake  since  A.D.  1825 
W89-11552  5B 

Spatial  and  Temporal  Trends  of  Diatom  Flux  in 

British  Columbian  Fjords. 

W89- 11560  2L 

Diatom  Assemblages  Associated  with  Sediment 
in  Ogryudeung  Sand  Bar  of  the  Nagdong  River 
Estuary,  Korea. 
W89- 11586  2L 

DICHLORVOS 

Concentrations  of  Dichlorvos  in  Beirtreach  Bui 

Bay,  Ireland. 

W89- 11422  5B 

DIELDRIN 

Behavior  of  Chlorinated  Organics  During  Acti- 
vated Sludge  Treatment  and  Anaerobic  Diges- 
tion, 
W89-11118  5D 

DIFFUSIVITY 

Boundary  Conditions  and  Point  Sources  in  the 

Finite    Element    Integration   of  the   Transport 

Equation, 

W89-11255  2F 

Hydrodynamic  Dispersion  at  the  Local  Scale  of 

Continuum  Representation. 

W89-11270  5B 

Estimation  of  Unsaturated  Hydraulic  Conductiv- 
ity from  Field  Sorptivity  Measurements. 
W89-11570  2G 

Simple  Approximate  Equation  to  Calculate  Dif- 
fusivities  from  One-Step  Outflow  Experiments 
W89-11572  2G 

DIGESTER  GAS 

Anaerobic    Digester    Gas,    Solar    Energy    and 

Sludge   Composting   in   Municipal   Wastewater 

Treatment. 

W89-11911  5E 


SU-24 


SUBJECT  INDEX 


DRINKING  WATER 


DIOXINS 

Analysis  of  Chlorinated  Dibenzo-p-Dioxins  and 
Dibenzofurans  in  the  Aquatic  Environment. 
W89-11873  5A 


Dioxin:  Treatment  with  Ozone. 
W89-12013 


5D 


DISINFECTION 

Mechanisms  of  Bacterial  Survival  in  Chlorinated 

Drinking  Water. 

W89- 11089  5F 

Fungi   from   Potable   Water:   Interaction   with 

Chlorine  and  Engineering  Effects. 

W89-11090  5A 

Disinfection,  Recontamination,  and  Regrowth  of 
Indicator  Bacteria  in  a  Wastewater  Sludge  Heat 
Treatment  System. 
W89-11115  5D 

Destruction  of  Salmonellas,  Enteroviruses  and 
Ova  of  Parasites  in  Wastewater  Sludge  by  Pas- 
teurization and  Anaerobic  Digestion. 
W89-11116  5D 

Inactivation  of  Hepatitis  A  Virus  and  Model 

Viruses  in  Water  by  Free  Chlorine  and  Monoch- 

loramine. 

W89-11122  5D 

Fate  of  Microorganisms  in  a  Tertiary  Treatment 

System. 

W89-11133  5D 

Evaluation  of  the  NH4-N  and  DOC  Removal 
Efficiency  by  Submerged  Biofilm  Process  in  Tap 
Water  Supply  Pretreatment  System. 
W89-11151  5F 

Virus  Removal  by  Drinking  Water  Treatment 

Processes. 

W89-11198  5F 

Iodine  Sensitivity  of  Bacteria  Isolated  from  Io- 

dinated  Water  Systems. 

W89- 11507  5F 

Survival  of  Chlorine-Injured  Enterotoxigenic 
Escherichia  coli  in  an  In  Vitro  Water  System. 
W89-11513  5F 

Means  of  Determining  Depth  and  Volume  Re- 
quirements  for   Indirect   Photolysis  Treatment 
Systems, 
W89-U618  5D 

Study   of  Contacting   Systems   in   Water   and 
Wastewater  Disinfection  by  Ozone:  I.  Mecha- 
nism of  Ozone  Transfer  and  Inactivation  Related 
to  the  Contacting  Method  Selection, 
W89-11687  5D 

Study   of  Contacting   Systems   in   Water   and 
Wastewater  Disinfection  by  Ozone:  I.  Mathe- 
matical Models  of  the  Ozone  Disinfection  Proc- 
ess with  a  Static  Mixer, 
W89-11688  5D 

Determination  of  Residual  Ozone  or  Chlorine 

Dioxide  in  Water  with  ACVK:  An  Updated 

Version. 

W89-11689  5F 

Determination    of    Carbonyl    Compounds    in 
Ozonated  Water  by  the  PFBOA  Method, 
W89-11692  5  A 

Inactivation  of  Giardia  muris  Cysts  by  Chlora- 

mines. 

W89-11795  5F 

Stabilization    and    Disinfection    of  Wastewater 

Treatment  Plant  Sludges. 

W89-11909  5D 


Erosion-Type  Hypochlorinators  for  the  Disin- 
fection of  Water  Supply  and  Wastewater  in  Low 
Density  Areas. 
W89- 11970  5D 

Effect  of  Potassium  Chloride  on  the  Virucidal 
Effectiveness  of  Chlorine  Disinfection  for  Mili- 
tary Needs. 
W89-12076  5F 

DISPERSION 

Hydrodynamic  Dispersion  at  the  Local  Scale  of 

Continuum  Representation. 

W89- 11270  5B 

Methods  for  Determining  Transverse  Dispersion 
Coefficients  of  Porous  Media  in  Laboratory 
Column  Experiments. 
W89- 11766 


DOMESTIC  WATER 

Homeowner's  Guide  to  Domestic  Wells, 
W89- 11888 


5G 


2F 


DISPOSAL  SITES 

U.S.  EPA  Field  Analytical  Screening  Project, 
W89-12058  7A 

DISPOSAL  WELLS 

Deep  Well  Disposal,  January   1977-May   1988: 
Citations  from  the  Selected  Water  Resources 
Abstracts  Database. 
W89-12147  5E 

Deep  Well  Disposal,  January  1976-March  1988: 
Citations  from  the  Energy  Data  Base. 
W89-12155  5E 

DISSOLVED  OXYGEN 

Hypolimnetic     Concentrations     of     Dissolved 
Oxygen,    Nutrients,    and    Trace    Elements    in 
Coeur  d'Alene  Lake  Idaho. 
W89-11478  5B 

Dissolved  Oxygen  Dynamics  in  the  Mid-Passaic 

River:  Mathematical  Model. 

W89-11642  5B 

DISSOLVED  SOLIDS 

Characterization    of    Orthophosphate    Release 
from  Dissolved  Organic  Phosphorus  by  Gel  Fil- 
tration and  Several  Hydrolytic  Enzymes. 
W89-11413  7B 

Dissolved  Organic  Copper  Isolated  by  CI 8  Re- 
verse-Phase Extraction  in  an  Anoxic  Basin  Lo- 
cated in  the  Pettaquamscutt  River  Estuary. 
W89- 11426  5  A 

Dynamics  of  Dissolved  Organic  Carbon  in  For- 
ested   and    Disturbed    Catchments,    Westland, 
New  Zealand:  1.  Maimai. 
W89- 11772  4C 

Dynamics  of  Dissolved  Organic  Carbon  in  For- 
ested   and    Disturbed    Catchments,    Westland, 
New  Zealand:  2.  Larry  River. 
W89-11773  4C 

DISTRIBUTION  PATTERNS 

Horizontal    Distribution    of    Rotifer    Plankton 
Along   a  Trophic   Gradient   in   Lake   Balaton: 
Changes  of  Community  Structure  and  Abun- 
dance During  the  Past  20  Years.       r. 
W89-11446  2H 

Patterns  of  Benthic  Invertebrate  Assemblages  in 
Rivers  of  Northwestern  North  America. 
W89-11546  2H 

Habitat  Patchiness  and  Macrobenthic  Communi- 
ty Structure  in  an  Upland  Stream  in  Temperate 
Victoria,  Australia. 
W89-11548  2H 

DNA 

Cloned  Rainbow  Trout  Liver  P(  1)450  Comple- 
mentary  DNA   as   a   Potential   Environmental 
Monitor. 
W89-11431  5A 


Evaluating  Homeowners'  Ground  Water  Treat- 
ment Options. 
W89-11938  5F 

Aeration  for  the  Removal  of  Rn  from  Small 

Water  Supplies. 

W89-11950  5F 

DOSE-RESPONSE  RELATIONSHIPS 

Differences  in  the  Sensitivity  of  Brown  Trout, 

Salmo  trutta  L.,  and  Rainbow  Trout,   Salmo 

gairdneri  Richardson,  to  Physiological  Doses  of 

Cortisol. 

W89- 11674  5C 

DRAINAGE  PATTERNS 

Random  Spatial  Network  Model  Based  on  Ele- 
mentary Postulates, 
W89- 11250  2E 

Channel      Length-Magnitude      Formula      for 
Random  Networks:  a  Solution  to  Moon's  Con- 
jecture, 
W89-11271  2J 

DRAINAGE  SYSTEMS 

Random  Spatial  Network  Model  Based  on  Ele- 
mentary Postulates, 
W89-11250  2E 

DREDGING 

Evaluation  of  the  Standard  Elutriate  Test  as  an 
Estimator  of  Contaminant  Release  at  the  Point 
of  Dredging, 
W89-12075  5A 


Long-Term    Sand    Cap    Stability: 
Dredged  Material  Disposal  Site. 
W89-12094 


New    York 


5E 


Field  and  Laboratory  Study  Using  Adenylate 
Energy  Charge  as  an  Indicator  of  Stress  in  Myti- 
lus  edulis  and   Nephytys  incisa  Treated  with 
Dredged  Material, 
W89-12110  5A 

Dredging:  Biological  Effects,  January  1979-Feb- 
ruary    1988:  Citations  from  the  NTIS   Biblio- 
graphic Database. 
W89-12160  6G 

DRILLING 

'Maintaining  Displacement  Integrity  as  an  Instal- 
lation Procedure'  (and  It's  Effects  on  Environ- 
mental Monitoring). 
W89- 11928  5G 

Air-Lift  Development  System  for  Deep  Wells, 
W89- 11947  8A 

Recharge  Studies  in  the  Western  Murray  Basin: 

3.  Results  of  Drilling  Programs  at  Euston  and 

Balranald. 

W89- 12077  2F 

DRILLING  FLUIDS 

Modeling  of  Contaminant  Transport  from  Re- 
serve Pit  Sites. 
W89-12067  5B 

DRINKING  WATER 

Legionella  and  Public  Water  Supplies. 
W89-11070  5A 

Drinking  Water  Microbiology  Research  in  the 
United  States:  an  Overview  of  the  Past  Decade. 
W89-11083  5F 

Biofilm  Growth  in  a  Drinking  Water  Network: 
A  Preliminary  Industrial  Pilot-Plant  Experiment. 
W89- 11084  5F 


a 

x 

■  :. 

\ 

3 

: 

a 


1 


ym 

4 
as 

3 


SU-25 


DRINKING  WATER 


SUBJECT  INDEX 


Mechanisms  of  Bacterial  Survival  in  Chlorinated 

Drinking  Water. 

W89- 11089  5F 

Instrumental  Detection  of  Coliform  Bacteria  for 
Industrial  Control  of  Drinking  Water  Oualitv 
W89- 11095  V      5yA 

Virus  Survival  and  Transport  in  Groundwater 
W89-11111  5B' 

Evaluation    of   Health    Risk    Associated    with 
Drinking  Water  Quality  in  Agricultural  Commu- 
nities. 
W89-11125  5F 

Applying  Bacteriological  Parameters  for  Evalu- 
ating Underground  Water  Quality 
W89-11128  5A 

Aftergrowths  in  Drinking  Water  Systems:  an 

Australian  Perspective. 

W89-11131  5F 

Nitrifying  Bacteria  in  a  Chloraminated  Drinking 

Water  System. 

W89-11132  5F 

Bacterial   Growth   in   Water  Distribution   Sys- 
tems. 
W89-11152  5F 

Ground  V/ater  Monitoring  for  Temik  (Aldicarb) 

in  Florida. 

W89-11163  5A 

Educating  the  Rural  Public  About  Safe  Drink- 
ing Water. 
W89-U171  5F 

Virus  Removal  by  Drinking  Water  Treatment 

Processes. 

W89-11198  5F 

Biotest  to  Determine  Herbicides  in  Water:  Meth- 
ods and  First  Results  (Biotest  als  Summenpara- 
meter    zur    Bestimmung    von    Herbiziden    im 
Wasser:  Methodische  Grundlagen) 
W89-11435  5A 

Enzyme  Immunoassays  for  the  Determination  of 

Pesticides    in    Water   (Enzyminnunoassays    zur 

Bestimmung     von     Pflanzenschutzmitteln     im 

Wasser). 

W89- 11436  5A 

Ozone  Disinfection  in  Drinking  Water 
W89- 11476 


Asbestos    in    Drinking    Water,    January    1977- 
March  1988:  Citations  from  the  Selected  Water 
Resources  Abstracts  Database 
W89-12154  5F 

Heavy  Metals  in   Drinking   Water:   Standards, 
Sources,  and  Effects,  January   1977-December 
1987:  Citations  from  the  Selected   Water  Re- 
sources Abstracts  Database 
W89-12161  5F 

Heavy   Metals  in   Drinking   Water:   Standards, 
Sources,  and  Effects,  January  1970-June  1988: 
Citations  from  the  NTIS   Bibliographic  Data- 
base. 
W89-12163  5F 

DROP  SIZE 

Raindrop  Characteristics  in  the  Humid  Tropics 
W89- 11626  2B 

DROUGHT 

Measuring  Drought  Impacts:  The  Illinois  Case. 
W89-11158  2E 

Written  in  the  Winds:  The  Great  Drought  of '88 
W89- 11538  2B 


Summer  Monsoon  of  1987, 
W89- 11581 


2B 


5F 

Studies  of  Dual-Media  Filtration  of  the  Tigris 

River  Used  for  Drinking  Water:  Mathematical 

Relationships. 

W89-11639  5F 

Metal  Contamination  of  Drinking  Water  from 

Corrosion  of  Distribution  Pipes. 

W89- 11651  5B 

Estimating  the  Burden  of  Illness  in  an  Ontario 
Community  with  Untreated  Drinking  Water  and 
Sewage  Disposal  Problems. 
W89- 11670  5C 

Aqueous  Ozonation  of  Fatty  Acids 

W89- 11691  5F 

1974  Drinking  Water  Standards  and  Guidelines 
W89-11889  5G 

Groundwater    Protection    Initiatives    for    the 
Public  Drinking  Water  Supply  in  the  Town  of 
Cheshire,  Connecticut. 
W89- 11940  6E 

Laser/Microbe  Bioassay  System 
W89-12015 


5A 

Health  Risk  Assessment  of  Carbon  Tetrachlo- 
ride (CTC)  in  California  Drinking  Water 
W89- 12096  5C 

SU-26 


Drought     Indicated    in    Carbon- 13/Carbon- 12 

Ratios  of  Southwestern  Tree  Rings 

W89- 11796  7B 

DRY  FARMING 

Dry  Land  Cropping  in  Australia  by  States  (Re- 
gions) and  Sub-Regions:  1980-81  to  1983-84 
W89-12137  '     3F 

DUCKWEED 

Uptake  of  Mercury  from  Aqueous  Solution  by 
Duckweed:   The   Effects   of  pH,   Copper   and 
Humic  Acid. 
W89- 11640  5D 

DUNES 

Dune    Migration    in    a    Steep,    Coarse-Bedded 

Stream. 

W89- 11259  2J 

DUSTS 

Atmospheric  Deposition  of  Be7  and  Be  10 
W89-11408  5B 

DYE  INDUSTRY  WASTES 

Synthesis  and  Properties  of  Polysulfone  Mem- 
branes. 
W89-11200  5D 

DYES 

Determination  of  Methyl  Yellow,  Sudan  I  and 

Sudan  II  in  Water  by  High  Performance  Liquid 

Chromatography. 

W89- 11469  5A 

Determination  of  Residual  Ozone  or  Chlorine 

Dioxide  in   Water  with  ACVK:  An  Updated 

Version. 

W89- 11689  5F 

EARTH- WATER  INTERFACES 

Relationship  of  Catchment  Topography  and  Soil 
Hydraulic  Characteristics  to  Lake  Alkalinity  in 
the  Northeastern  United  States, 
W89- 11253  jK 

ECOLOGICAL  DISTRIBUTION 

Correlations  of  the  Protozoa,  Cryptosporidium 

and  Giardia,  with  Water  Quality  Variables  in  a 

Watershed. 

W89-11107  5B 

Influence  of  Artificial  Stream  Bottom  Siltation 
on  Ephemeroptera  in  Emergence  Traps 
W89-11443  2H 


Multivariate  Statistical  Analysis  of  the  Factors 

Controlling  the  Distribution  of  Scaled  Chryso- 

phytes. 

W89-11520  2H 

Tidally  Induced  Estuarine  Phytoplankton  Pat- 

chiness. 

W89- 11522  2L 

ECOLOGICAL  EFFECTS 

Effects  of  an  Upland  Impoundment  on  Structur- 
al and  Functional  Properties  of  a  Small  Stream 
m  a  Basaltic  Plateau  (Golan  Heights,  Israel) 
W89- 11705  6q 

Effects    of    Stream    Regulation    on    Atlantic 

Salmon,    Salmo   salar   L.,    and    Brown   Trout 

Salmo  trutta  L.,  in  the  Upper  Severn  Catchment! 

U.K.. 

W89-11713  6G 

Hydrocarbons  in  Marine  Mollusks:   Biological 

Effects  and  Ecological  Consequences 

W89- 11836  5C 

Invertebrate  Communities  in  Acid  Streams 
W89- 11839  5C 

Water  Pollution  and  Associated  Effects  from 

Street  Salting. 

W89-11976  5B 

ECOLOGY 

Distributional  Ecology  of  Red-capped  Plover, 
Charadrius   ruficapillus   (Temminck,    1822),   on 
Western  Australian  Salt  Lakes. 
W89- 11295  2H 

Monitoring  Bird  Population  Densities  along  the 
Colorado  River  in  Grand  Canyon:  1987  Breed- 
ing Season. 
W89- 12097  6G 

ECONOMIC  ASPECTS 

Economic  Aspects  of  Low-Temperature  Multi- 
Effect  Desalination  Plants. 
W89- 11204  3A 

Long-Range  Financial  Planning  for  Water  Utili- 
ties. 
W89- 11736  5F 

Forecasting  Demand  and  Measuring  Price  Elas- 
ticity. 
W89- 11738  6D 

Overall  Effect  on  Annual  Costs  of  a  Reduction 

in  Water  Use  with  Separate  Metering  of  Flats  in 

Pretoria. 

W89- 11747  3D 

Economic   Impacts  of  the  Limited   Irrigation- 
Dryland  (LID)  Furrow  Irrigation  System. 
W89- 11799  3p 

Social,  Economic,  Institutional  and  Legal  Con- 
siderations in  the  Management  of  Land-Based 
Sources  of  Marine  Pollution. 
W89-11856  5G 

Engineering  Economics  of  Rural  Water  Supply 
and  Wastewater  Systems.  Part  I:  Elements  of 
System  Design. 
W89- 11966  6A 

Engineering  Economics  of  Rural  Water  Supply 
and  Wastewater  Systems.  Part  II:  Application  of 
Economic  Criteria  to  the  Evaluation  of  Project 
Feasibility  (A  Case  Study). 
W89-11967  5D 

In-Place  Precipitation  Immobilization:  Technical 
and  Economic  Assessment  at  the  Former  AY. 
McDonald  Foundry  Site,  Dubuque,  Iowa 
W89- 12024  5G 


SUBJECT  INDEX 


ENVIRONMENTAL  EFFECTS 


ECONOMIC  EVALUATION 

Dry  Land  Cropping  in  Australia  by  States  (Re- 
gions) and  Sub-Regions:  1980-81  to  1983-84. 
W89-12137  3F 

ECOSYSTEMS 

Diversity  of  Activated  Sludge  Microbial  Com- 
munities   as    Described    by    the    Fundamental 
Niche  Concept, 
W89-11075  5D 

Patterns  of  Herpetofaunal  Species  Richness:  Re- 
lation to  Temperature,  Precipitation,  and  Vari- 
ance in  Elevation. 
W89- 11294  2H 

Patterns  of  Benthic  Invertebrate  Assemblages  in 
Rivers  of  Northwestern  North  America. 
W89-11546  2H 

Evaluation  of  the  Metabolism  of  Sestonic  and 
Epilithic  Communities  in  Running  Waters  Using 
an  Improved  Chamber  Technique, 
W89- 11547  2H 

Causes  of  Change  in  the  Diversity  and  Stability 
of  Phytoplankton  Communities  in  Small  Lakes, 
W89- 11549  2H 

Phytoplankton  Population  Density  and  Volume 
as  Indicators  of  Eutrophication  in  the  Eastern 
Part  of  the  Adriatic  Sea. 
W89-11555  2L 

Biological  Survey  on  the  Brackish  Tidal  Flats  of 
Sinoeri  (Namyang)  and  the  Nagdong  River  Es- 
tuary, Korea. 
W89-11585  2L 

Invertebrate  Communities  in  Acid  Streams. 
W89-11839  5C 

Method    for   Wetland   Functional    Assessment. 
Volume  I:  Critical  Review  and  Evaluation  Con- 
cepts, 
W89- 11886  2H 

Method    for   Wetland    Functional   Assessment. 
Volume  II:  FHWA  Assessment  Method, 
W89-11887  2H 

Compendium  of  45  Trout  Stream  Habitat  Devel- 
opment Evaluations  in  Wisconsin  During  1953- 
1985, 
W89-12131  2H 

EDUCATION 

Educating  the  Rural  Public  About  Safe  Drink- 
ing Water. 
W89-11171  5F 

EEL 

Tolerance  of  Oxygen  Deficit  by  Elvers  (Anguil- 
la  anguilla  L.)  (Tolerance  au  Deficit  d'Oxygene 
chez  la  Civelle  (Anguilla  anguilla  L.)). 
W89- 11501  5C 

EGYPT 

Effect  of  Water  Treatment  on  the  Levels  of 
Chlorinated  Organics  at  Different  Water  Sta- 
tions in  the  Vicinity  of  Alexandria,  Egypt. 
W89-11360  5B 

EL  NINO 

Precipitation  Patterns  Associated  with  the  High 
Index  Phase  of  the  Southern  Oscillation. 
W89-11535  2B 

Written  in  the  Winds:  The  Great  Drought  of  '88. 
W89-11538  2B 

ELECTRICAL  PROPERTIES 

Application  of  Cross-Well  Voltage  Measure- 
ments for  Assessing  Fracture  Flow  Hydrology. 
W89-11918  7B 


ELECTROLYTES 

Effect  of  Low  Electrolyte  Concentration  on  Hy- 
draulic   Conductivity    of    Clay-Sand-Hydroxy 
Polymers  Systems. 
W89- 11573  2G 

ELECTROMAGNETIC  WAVES 

Electromagnetic  Data  Interpretation  Using  Mul- 
tivariate Least-Squares  Regression. 
W89-11917  7C 

ELECTROPLATING 

Automated     Pretreatment     of     Electroplating 

Waste  at  Tinker  AFB,  OK. 

W89-12018  5D 

ELODEA 

Limits  to  the  Spread  of  Elodea  canadensis  in 

Lake  Alexandrina,  New  Zealand. 

W89- 11330  2H 

ENDANGERED  SPECIES 

Physical  Habitat  Use  by  Loach  Minnow,  Tiar- 
oga  cobitis  (Pisces:  Cyprinidae),  in  Southwestern 
Desert  Streams. 
W89-11810  6G 


ENERGY 

Energy  Conservation  at  GNFC. 
W89- 11226 


5F 


Solid  Waste  Management:  Recovery  of  Energy 

and  Useful  Materials. 

W89-11239  5E 

Water  and  Surface  Energy  Balance  Model  with 
a  Multilayer  Canopy  Representation  for  Remote 
Sensing  Purposes. 
W89-11263  ?B 

ENERGY  DISSIPATION 

Dutch  Gulch  Outlet  Works,  Cottonwood  Creek, 

California. 

W89-11894  8A 

ENERGY  TRANSFER 

Energy  Transfer  in  a  Kashmir  Himalayan  Sar 

(Lake). 

W89- 11392  2H 

ENGLAND 

Approach  to  Sewage  Treatment  for  the  Coastal 
Towns  of  the  Isle  of  Thanet,  England, 
W89-11348  5D 

Lead  Accumulation  and  Location  in  the  Shoots 

of  the  Aquatic  Liverwort  Scapania  Undulata 

(L.)  Dum.  in  Stream  Water  at  Greenside  Mine, 

England. 

W89-11368  5B 

ENGLISH  CHANNEL 

Physical,  Chemical  and  Biological  Characteriza- 
tion of  the  Ushant  Tidal  Front, 
W89- 11391  2L 

ENTEROVIRUSES 

Enteric  Virus:  Risk  Assessment  of  Ocean  Dis- 
posal of  Sewage  Sludge. 
W89- 11073  5C 

Destruction  of  Salmonellas,  Enteroviruses  and 
Ova  of  Parasites  in  Wastewater  Sludge  by  Pas- 
teurization and  Anaerobic  Digestion. 
W89-11116  5D 

Comparison  of  Virus  Survival  in  Freshwater 

Sources. 

W89-11139  5F 

Effect  of  Environmental  Variables  on  Enteric 
Virus  Survival  in  Surface  Freshwaters. 
W89-11140  5B 

Thermal  and  Water  Source  Effects  upon  the 
Stability    of   Enteroviruses    in    Surface    Fresh- 
waters. 
W89-11506  5B 


ENTHALPY 

Determination  of  Seawater  Enthalpy  and  Entro- 
py During  the  Calculation  of  Thermal  Desalina- 
tion Plants. 
W89-11205  1A 

ENTROPY 

Determination  of  Seawater  Enthalpy  and  Entro- 
py During  the  Calculation  of  Thermal  Desalina- 
tion Plants. 
W89-11205  1A 

ENVIRONMENTAL  EFFECTS 

Use  of  the  Structural  Model  for  the  Assessment 
of  Environmental  Impact  on  Coastal  Fisheries: 
Principles  and  Procedures, 
W89- 11289  5C 

Use  of  the  Structural  Model  for  the  Assessment 
of  Environmental  Impact  on  Coastal  Fisheries: 
an  Application, 
W89-11290  4C 

Flexibility  of  Life  Cycle  Patterns  as  a  Mecha- 
nism for  Tolerance  of  Fluctuation  of  Environ- 
mental Conditions  by  Aquatic  Plants. 
W89- 11324  2H 

Limits  to  the  Spread  of  Elodea  canadensis  in 

Lake  Alexandrina,  New  Zealand. 

W89- 11330  2H 

Contribution  of  Seasonally  Flooded  Lands  and 
Minor  Tributaries  to  the  Production  of  Coho 
Salmon  in  Carnation  Creek,  British  Columbia. 
W89-11396  2H 

Biological  Survey  on  the  Brackish  Tidal  Flats  of 
Sinoeri  (Namyang)  and  the  Nagdong  River  Es- 
tuary, Korea. 
W89-11585  2L 

Integrated   Approach   to   Hydropower   Impact 
Assessment:    II.    Submerged    Macrophytes    in 
some  Norwegian  Hydroelectric  Lakes, 
W89-11655  6G 

Differences  in  the  Sensitivity  of  Brown  Trout, 

Salmo  trutta   L.,   and   Rainbow  Trout,   Salmo 

gairdneri  Richardson,  to  Physiological  Doses  of 

Cortisol. 

W89- 11674  5C 

Effects  of  an  Upland  Impoundment  on  Structur- 
al and  Functional  Properties  of  a  Small  Stream 
in  a  Basaltic  Plateau  (Golan  Heights,  Israel). 
W89- 11705  6G 

Effects   of  Isolation   on   the   Water   Status   of 
Forest  Patches  in  the  Brazilian  Amazon. 
W89-11819  *C 

Causes   and    Consequences   of  Surface   Water 

Acidification, 

W89-11838  5B 

Nature   and   Extent  of  Marine   Contamination 
Caused  by  Land-based  Sources  in  Canada, 
W89-11857  5B 

Environmental  Assessment  of  Remedial  Action 
at  the  Riverton  Uranium  Mill  Tailings  Site,  Riv- 
erton,  Wyoming.  Volume  I:  Text. 
W89- 11880  4C 

Environmental  Assessment  of  Subsurface  Dis- 
posal    of    Municipal     Wastewater    Treatment 
Sludge:  Interim  Report. 
W89- 11885  5E 

Septic  Tanks  and  Their  Effects  on  the  Environ- 
ment. 
W89-11957  5D 


R 

a 

■  t: 
SB 
U 

| 

: 


■-• 
:>: 
■•••■: 
x 

3 


SU-27 


ENVIRONMENTAL  EFFECTS 


SUBJECT  INDEX 


Environmental   Aspects   of  Rights-of-Way   for 
Natural  Gas  Transmission  Pipelines:  An  Updat- 
ed Bibliography. 
W89- 12092  4C 

Monitoring  Bird  Population  Densities  along  the 
Colorado  River  in  Grand  Canyon.  1987  Breed- 
ing Season. 
W89- 12097  6G 

ENVIRONMENTAL  ENGINEERING 

Natural  Analogues. 
W89- 11592 


5E 

Symposium  on  Environmental  Technology  and 
Management,  1988.  Main  Theme:  Advanced  Bi- 
ological Wastewater  Treatment. 
W89- 12081  5D 

ENVIRONMENTAL  GRADIENT 

Horizontal    Distribution    of    Rotifer    Plankton 
Along   a  Trophic   Gradient   in   Lake   Balaton: 
Changes  of  Community  Structure  and  Abun- 
dance During  the  Past  20  Years. 
W89- 11446  2H 

Ecological  Zonation  of  the  Hyperhaline  Estuary 
of  the  Casamance  River  (Senegal):  Foraminifera, 
Zooplankton  and  Abiotic  Variables 
W89-11558  2L 

Measuring  Discontinuities  in  the  Ter  River 
W89-11703  2H 

Biotic  and   Abiotic  Gradients  in  a  Regulated 

High  Elevation  Rocky  Mountain  River. 

W89- 11704  6G 

ENVIRONMENTAL  IMPACT 

Integrated   Approach   to   Hydropower   Impact 
Assessment:    II.    Submerged    Macrophytes    in 
some  Norwegian  Hydroelectric  Lakes, 
W89-11655  6G 

Water-quality  Assessment  using  Aquatic  Ma- 
croinvertebrates  from  Streams  of  the  Long  Pine 
Creek  Watershed  in  Brown  County,  Nebraska 
W89- 11821  6G' 

Environmental  Evaluation  of  Potential  Petrole- 
um  Development   on   the  National   Petroleum 
Reserve  in  Alaska. 
W89- 11897  4C 

ENVIRONMENTAL  IMPACT  STATEMENT 

Determination    of  Sediment    Composition   and 

Chronology  as  a  Tool  for  Environmental  Impact 

Investigations. 

W89-11215  5A 

1987  Annual  Site  Environmental  Report  for  Ar- 

gonne  National  Laboratory. 

W89-12108  5B 

ENVIRONMENTAL  POLICY 

Disposal  of  Nuclear  Waste:  A  Problem  in  Mass 

Management, 

W89- 11279  5E 

Use  of  the  Structural  Model  for  the  Assessment 
of  Environmental  Impact  on  Coastal  Fisheries, 
an  Application, 
W89- 11290  4C 

Canadian  Conference  on  Marine  Environmental 

Quality:  Proceedings. 

W89-11852  5G 

UNEP   Guidelines   for   the   Protection   of  the 
Marine    Environment    Against    Pollution    from 
Land-based   Sources:  Their  Implementation  in 
the  Mediterranean. 
W89-11853  5G 

Control  of  Land-based  Pollutants  from  the  Ex- 
periences of  the  Paris  Commission. 
W89- 11858  5G 


Strategies  for  the  Control  of  Land-based  Sources 

of  Marine  Pollution  in  the  United  States 

W89- 11859  5G 

Marine  Environmental  Quality  Management  in 

British  Columbia. 

W89- 11861  5G 

Marine  Environmental  Quality  in  Canada:  Status 
and  Issues,  The  Pacific  Coast  of  Canada. 
W89-11864  5G 

Agricultural  Chemicals  in  Ground  Water:  Pro- 
posed Pesticide  Strategy. 
W89- 11881  5G 

Agricultural  Chemicals  in  Ground  Water:  Sum- 
mary Minutes  from  the  1987  Pesticide  Strategy 
Workshop. 
W89- 11882  5G 

ENVIRONMENTAL  PROTECTION 

Disposal  of  Nuclear  Waste:  A  Problem  in  Mass 

Management, 

W89-11279  5E 

Comparison  of  an  Index  Function  and  a  Vectori- 
al Approach  Method  for  Ranking  Waste  Dispos- 
al Sites. 
W89- 11623  5E 

Canadian  Conference  on  Marine  Environmental 

Quality:  Proceedings. 

W89-11852  5G 

UNEP   Guidelines   for   the   Protection   of  the 
Marine    Environment    Against    Pollution    from 
Land-based   Sources:  Their  Implementation  in 
the  Mediterranean. 
W89-11853  5G 

Puget  Sound:  The  Challenge  of  Implementing 

an  Estuary  Protection  Plan. 

W89- 11862  5G 

Environmental  Evaluation  of  Potential  Petrole- 
um  Development  on   the   National   Petroleum 
Reserve  in  Alaska. 
W89-11897  4C 

Environmental  Pollution  Control  Alternatives: 
Sludge  Handling,  Dewatering,  and  Disposal  Al- 
ternatives for  the  Metal  Finishing  Industry 
W89-12127  5E 

ENVIRONMENTAL  QUALITY 

Canadian  Conference  on  Marine  Environmental 

Quality:  Proceedings. 

W89-11852  5G 

Marine  Environmental  Quality  Management  in 

British  Columbia. 

W89- 11861  5G 

Overview    of   Marine    Environmental    Quality 

Issues  on  the  Atlantic  Coast  of  Canada, 

W89- 11863  5C 

Marine  Environmental  Quality  in  Canada:  Status 
and  Issues,  The  Pacific  Coast  of  Canada 
W89-11864  5G 

Marine  Environmental  Quality  in  Canada:  Build- 
ing Constituencies. 
W89- 11867  5G 

Humic  Acid  and  Related  Substances  in  the  Envi- 
ronment. 
W89-11877  5A 

ENVIRONMENTAL  TRACERS 

Bacterial  Transport  in  Fractured  Rock:  A  Field- 
Scale  Tracer  Test  at  the  Chalk  River  Nuclear 
Laboratories. 
W89- 11080  5B 


Phenotype   Variation    Within   Klebsiella   pneu- 
moniae: a  Tool  to  Trace  Sources  of  Contamina- 
tion in  Surface  Water. 
W89-11129  5A 

PCBs  and  PAHs  as  Tracers  of  Particulate  Dy- 
namics in  Large  Lakes. 
W89-11188  2H 

Isotope  Study  of  Water  Bodies  Along  a  Tra- 
verse of  Southwestern  Canada, 
W89- 11678  2A 

ENZYMES 

Rapid   Nitrocellulose   Enzyme   Immunosorbent 
Assay  Technique  (NC-EIA)  for  Monitoring  Vi- 
ruses in  the  Environment, 
W89-11127  5A 

Floe-Load  as  it  Relates  to  Enzymatic  Transfer 
of  Soluble  Substrate  and  Sludge  Bulking  Con- 
trol. 
W89-11142  5D 

Enzyme  Immunoassays  for  the  Determination  of 

Pesticides    in    Water   (Enzyminnunoassays   zur 

Bestimmung     von     Pflanzenschutzmitteln     im 

Wasser). 

W89- 11436  5A 

Inhibition   of  Acetylcholinesterase   in   Guppies 
(Poecilia  reticulata)  by  Chlorpyrifos  at  Sublethal 
Concentrations:  Methodological  Aspects 
W89-11733  5A 

Metabolic  Regulation  of  Beta-hydroxybutyrate 
dehydrogenase   in   Acinetobacter  calcoaceticus 
var.  lwoffi. 
W89- 11743  5D 

Enzymes  Involved  in  Metabolism  of  PAH  by 
Fishes  and  Other  Aquatic  Animals:  Oxidative 
Enzymes  (or  Phase  I  Enzymes). 
W89-11831  5B 

Enzymes  Involved  in  Metabolism  of  PAH  by 
Fishes  and  Other  Aquatic  Animals:  Hydrolysis 
and   Conjugation   Enzymes   (or   Phase   II   En- 
zymes). 
W89-11832  5B 

EPIDEMIOLOGY 

Evaluation    of   Health    Risk    Associated    with 
Drinking  Water  Quality  in  Agricultural  Commu- 
nities. 
W89-11125  5F 

Detection  of  Piluslike  Structures  on  Clinical  and 
Environmental  Isolates  of  Vibrio  vulnificus 
W89- 11502  5C 

Genetic  Typing  in  a  Cluster  of  Legionella  pneu- 
mophila Infections. 
W89- 11503  5B 

Viability  of  Giardia  Cysts  Suspended  in  Lake, 

River,  and  Tap  Water. 

W89-11510  5C 

Water  Availability  and  Trachoma. 

W89- 11668  6D 


EPIPHYTES 

Physiological   State   of  Epiphytic   Bacteria  on 
Submerged  Stems  of  the  Reed  Phragmites  aus- 
tralis   Compared    with   Planktonic    Bacteria   in 
Gravel-Pit  Ponds. 
W89- 11463  2H 

Factors  Influencing  Periphyton  Growth  in  Agri- 
cultural Streams  of  Central  Illinois. 
W89- 11553  2H 

EPOXY  RESENS 

In  Situ  Repair  of  Deteriorated  Concrete. 
W89-11878  gp 


SU-28 


SUBJECT  INDEX 


EUTROPHICATION 


2J 


In  Situ  Repair  of  Deteriorated  Concrete  in  Hy- 
draulic Structures:  A  Field  Study. 
W89- 11999  8G 

EROSION 

Submersible      Studies      of      Current-Modified 
Bottom  Topography  in  Lake  Superior. 
W89-11181  2H 

Evaluation  of  a  Linear  Bank  Erosion  Equation. 
W89- 11267  2J 

Influence  of  Mineral  Weathering  Reactions  on 

the    Chemical    Composition    of    Soil    Water, 

Springs,  and  Groundwater,  Catoctin  Mountains, 

Maryland. 

W89-11288  5B 

Distribution   of  Depth  of  Overland   Flow   on 
Desert  Hillslopes  and  Its  Implications  for  Mod- 
eling Soil  Erosion. 
W89-11381  2J 

Development    of   the    Northwestern    Buzzards 

Bay  Shoreline,  Massachusetts. 

W89-12125 

Dry  Land  Cropping  in  Australia  by  States  (Re- 
gions) and  Sub-Regions:  1980-81  to  1983-84. 
W89-12137  3F 

EROSION  CONTROL 

Estimating  the  Water  Quality  Benefits  from  Soil 

Erosion  Control. 

W89-11162  5G 

Responses  of  the  Sediment  System  of  a  Regulat- 
ed River  to  a  Scour  Valve  Release:  Llyn  Clywe- 
dog,  Mid-Wales,  U.K. 
W89-11700  2J 

EROSION  RATES 

Evaluation  of  a  Linear  Bank  Erosion  Equation. 
W89-11267  2J 

ERROR  ANALYSIS 

Interplay  Between  Parameter  Uncertainty  and 

Model  Aggregation  Error. 

W89-11788  5B 

ESCHERICHIA  COLI 

Toxicity  Testing  in  Wastewater  Systems:  Appli- 
cation of  a  Short-Term  Assay  Based  on  Induc- 
tion of  the  Lac  Operon  in  E.  coli. 
W89-11088  5A 

Survival  of  Chlorine-Injured  Enterotoxigenic 
Escherichia  coli  in  an  In  Vitro  Water  System. 
W89-11513  5F 

ESTUARIES 

Changes  in  Gas  Exchange  Characteristics  and 
Water  Use  Efficiency  of  Mangroves  in  Response 
to  Salinity  and  Vapour  Pressure  Deficit. 
W89-11199  21 

Model  for  the  Estimation  of  Annual  Production 

Rates  of  Macrophyte  Algae, 

W89-11365  2L 

Vertical  Distribution  and  Resource  Allocation 

of  Ruppia  Maritima  L.  in  a  Southern  Brazilian 

Estuary. 

W89- 11369  2L 

Improvements  in  the  Benthic  Fauna  of  the  Tees 

Estuary  After  a  Period  of  Reduced  Pollution 

Loadings. 

W89-11384  5G 

Dissolved  Organic  Copper  Isolated  by  CI 8  Re- 
verse-Phase Extraction  in  an  Anoxic  Basin  Lo- 
cated in  the  Pettaquamscutt  River  Estuary. 
W89-11426  5A 

Nitrogen  and  Carbon  Dynamics  in  C3  and  C4 
Estuarine  Marsh  Plants  Grown  under  Elevated 
C02  In  Situ. 
W89-11530  2L 


Ecological  Zonation  of  the  Hyperhaline  Estuary 
of  the  Casamance  River  (Senegal):  Foraminifera, 
Zooplankton  and  Abiotic  Variables. 
W89-11558  2L 

Bacterial  Biomass  and  Production  in  Shallow 

Bay. 

W89- 11563  2L 

Study   on   Water   Quality   Characteristics   and 
Water  Quality  Model  in  Suyeong  Estuary, 
W89-11607  5G 

Organo-tins  in  Sediments  and  Mussels  from  the 

Sado  Estuarine  System  (Portugal). 

W89-11650  5B 

Distribution  of  Ichthyoplankton  in  Southamp- 
ton! Water  in  Response  to  Low  Oxygen  Levels 
Produced  by  a  Mesodinium  rubrum  Bloom, 
W89-11675  2L 

Puget  Sound:  The  Challenge  of  Implementing 

an  Estuary  Protection  Plan. 

W89- 11862  5G 

Method    for   Wetland    Functional   Assessment. 

Volume  II:  FHWA  Assessment  Method, 

W89- 11887  2H 


Shad  Return  to  the  Delaware, 
W89- 11899 


5G 


Quaternary     Stratigraphy     of     Representative 
Maine  Estuaries:  Initial  Examination  by  High- 
Resolution  Seismic  Reflection  Profiling. 
W89-12124  2J 

Sewage  Effects  in  Marine  and  Estuarine  Envi- 
ronments, January,  1977-March,  1988:  Citations 
from  the  NTIS  Bibliographic  Database. 
W89-12141  5C 

ESTUAREVE  ENVIRONMENT 

Possible  Role  of  Carbonate  Dissolution  in  Estua- 
rine Phosphate  Dynamics. 
W89-11517  2L 

Tidally  Induced  Estuarine  Phytoplankton  Pat- 

chiness. 

W89- 11522  2L 

Ecological  Zonation  of  the  Hyperhaline  Estuary 
of  the  Casamance  River  (Senegal):  Foraminifera, 
Zooplankton  and  Abiotic  Variables. 
W89-11558  2L 

Biological  Survey  on  the  Brackish  Tidal  Flats  of 
Sinoeri  (Namyang)  and  the  Nagdong  River  Es- 
tuary, Korea. 
W89-11585  2L 

Diatom  Assemblages  Associated  with  Sediment 
in  Ogryudeung  Sand  Bar  of  the  Nagdong  River 
Estuary,  Korea. 
W89- 11586  2L 

ESTUARINE  FISHERIES 

Detached  Chlorophytes  as  Nursery  Areas  for 

Fish  in  Sulaibikhat  Bay,  Kuwait. 

W89-11808  8I 

ETHERS 

Removal     of    Petroleum     Hydrocarbons    and 
MTBE  from  Water  by  a  Multi-Staged  POE  Aer- 
ation System. 
W89-11936  5D 

ETHIOPIA 

Benthic  and  Weed-Bed  Faunas  of  Lake  Awasa 

(Rift  Valley,  Ethiopia), 

W89-11411  2H 

ETHYLENE  THIOUREA 

Ethylene  Thiourea  in  Maine  Ground  Water. 
W89-11925  5B 


EUROPE 

Structure  of  Bacterial  Communities  in  a  Central 

European  Open  Grassland  Stream,  the  Breiten- 

bach, 

W89- 11308  2H 

EUTROPHIC  LAKES 

Primary   Production   in   a   Shallow   Eutrophic 
Lake  Dominated  Alternatively  by  Phytoplank- 
ton and  by  Submerged  Macrophytes. 
W89- 11367  2H 

Eutrophication  of  Lake  Neuchatel  Indicated  by 

the  Oligochaete  Communities. 

W89-11414  5C 

Lake  Restoration  by  Reducing  External  Phos- 
phorus  Loading:   The   Influence   of  Sediment 
Phosphorus  Release. 
W89-11543  5G 

EUTROPHIC  STREAMS 

Metabolic  Coupling  Between  Heterotrophic  and 
Methanogenic    Bacteria   in   a   Running   Water 
Food  Chain. 
W89- 11309  2H 

EUTROPHICATION 

Kinetics  of  Acetate  and  Methanol  Conversion 
Into  Methane  in  Eutrophic  Sediments  and  its 
Application  in  Anaerobic  Systems. 
W89- 11078  2H 

Seasonal  Changes  in  Size-Fractionated  Primary 
Production  and  Nutrient  Concentrations  in  the 
Temperate  Neritic  Water  of  Funka  Bay,  Japan. 
W89-11180  5C 

Macronutrient  Interactions  Involved  in  Cyano- 

bacterial  Bloom  Formation. 

W89-11312  2H 

Extracellular  Products  of  Microcystis  Species: 
Formation  of  Slime  Layer  and  DOC  Pool  in 
Surrounding  Waters. 
W89-11313  2H 

Study  of  the  Factors  Regulating  Succession  of 
Cyanobacteria  in  Lake  Tjeukemeer,  The  Nether- 
lands, 
W89-11314  2H 

Comparison  of  Algal  C14-Uptake  and  Growth 

Rate  in  situ  and  in  vitro. 

W89-11315  2H 

Effects  of  Nutrients  on  Aquatic  Plant  Decompo- 
sition Rates, 
W89- 11328  2H 

Extreme  Perturbation  of  the  Zooplankton  Com- 
munity of  a  Small  Precambrian  Shield  Lake  by 
the  Addition  of  Nutrients. 
W89-11338  2H 

Historic  Trends  in  Lake  Michigan  Silica  Con- 
centrations. 
W89-11393  5C 

Eutrophication  of  Lake  Neuchatel  Indicated  by 

the  Oligochaete  Communities. 

W89-11414  5C 

Nutrient  Load  Carried  by  the  River  Po  into  the 

Adriatic  Sea,  1968-87. 

W89-11417  5B 

Sargassum  muticum  and  Other  Introduced  Japa- 
nese Macroalgae:  Biological  Pollution  of  Euro- 
pean Coasts. 
W89-11418  5C 

Hypolimnetic     Concentrations     of     Dissolved 
Oxygen,    Nutrients,    and    Trace    Elements    in 
Coeur  d'Alene  Lake  Idaho. 
W89-11478  5B 


« 

■*» 
t 

a. 

■r 

a 

■  : 
i 

7 


: 
'J 


I  !  a 

,3 

I 


:•;: 
3 


SU-29 


EUTROPHICATION 


SUBJECT  INDEX 


Effects  of  Si:P  Supply  Ratio,  Supply  Variability, 
and  Selective  Grazing  in  the  Plankton:  An  Ex- 
periment  with  a   Natural   Algal   and   Protistan 
Assemblage. 
W89-11519  2H 

Phytoplankton  Population  Density  and  Volume 
as  Indicators  of  Eutrophication  in  the  Eastern 
Part  of  the  Adriatic  Sea. 
W89-11555  2L 

Phosphorus  Dynamics  Associated  with  Phyto- 
plankton   Blooms   in   Eutrophic   Mikawa   Bay, 
Japan. 
W89- 11662  2L 

Dynamics  of  Fecal  Coliform  and  Culturable  He- 
terotroph  Densities  in  an  Eutrophic  Ecosystem: 
Stability  of  Models  and  Evolution  of  These  Bac- 
terial Groups. 
W89- 11663  2H 

Distribution  of  Ichthyoplankton  in  Southamp- 
ton! Water  in  Response  to  Low  Oxygen  Levels 
Produced  by  a  Mesodinium  rubrum  Bloom 
W89- 11675  2L 

Detached  Chlorophytes  as  Nursery  Areas  for 

Fish  in  Sulaibikhat  Bay,  Kuwait. 

W89- 11808  gI 

Platymonas  Bloom  in  Coastal  Waters  of  Jeddah, 

Saudi  Arabia, 

W89- 11823  5C 

EVAPORATION 

Verifiable  Evaporation  Modeling  on  the  Lauren- 

tian  Great  Lakes. 

W89- 11249  2D 

Atmospheric  Evaporative  Demand  and  Evapo- 
ration Coefficient  Concepts. 
W89- 11746  2D 

EVAPORATION  RATE 

Atmospheric  Evaporative  Demand  and  Evapo- 
ration Coefficient  Concepts. 
W89-11746  2D 

EVAPOTRANSPIRATION 

Hydrology  of  a  Small  Wet  Catchment. 

W89- 11285  2A 

Atmospheric  Evaporative  Demand  and  Evapo- 
ration Coefficient  Concepts. 
W89-11746  2D 

Water   Balance   at   a   Low-Level   Radioactive- 
Waste  Disposal  Site. 
W89-11801  2A 

EXCESS  RAINFALL 

Improved  Values  of  1-Hour  M5  Rainfalls  for  the 

United  Kingdom. 

W89- 11536  2B 

EXCRETION 

Effects  of  Macrofauna   Excretion   and  Turbu- 
lence on  Inorganic  Nitrogenous  Exchanges  in 
the  Water-Sediment  Interface.  Experimental  Ap- 
proach in  Microcosms. 
W89-11542  2L 

EXPERIMENTAL  BASINS 

Extreme  Perturbation  of  the  Zooplankton  Com- 
munity of  a  Small  Precambrian  Shield  Lake  by 
the  Addition  of  Nutrients. 
W89- 11338  2H 

Early  Zooplankton  Response  to  Experimental 

Acidification  in  Little  Rock  Lake,  Wisconsin 

USA. 

W89- 11344  5C 

Flood    Characteristics    of    Brindabella    Catch- 
ments, Australian  Capital  Territory 
W89-12135  2E 


EXPERIMENTAL  DESIGN 

Optimum   Experimental   Design   for  Parameter 
Identification  in  Groundwater  Hydrology 
W89- 11269  2F 

Replication  and  Treatment  Strength  in  Whole- 
lake  Experiments. 
W89- 11371  2H 

EXPERT  SYSTEMS 

Expert  System  for  Calibrating  SWMM. 
W89-115#7  2E 

EXTREME  VALUES 

Parameter  Estimation  for  the  General  Extreme 

Value  Distribution. 

W89-11742  7C 

FAIRFAX  COUNTY 

Analysis  of  Septic  Tank   Survival   Data  from 

1952  to  1972  in  Fairfax  County  Virginia 

W89- 11960  5E 

FARM  WASTES 

F-Specific  RNA-Bacteriophages  as  Model  Vi- 
ruses in  Water  Hygiene:  Ecological  Aspects. 
W89-11124  5A 

Evaluation  of  Proposed  Animal  Manure  Han- 
dling Practices. 
W89- 11978  5E 

FARMS 

Evaluation    of   Health    Risk    Associated    with 
Drinking  Water  Quality  in  Agricultural  Commu- 
nities. 
W89-11125  5F 

FATE  OF  POLLUTANTS 

Microbial  Transformations  of  Azaarenes  in  Cre- 
osote-Contaminated   Soil    and    Ground   Water: 
Laboratory  and  Field  Studies. 
W89- 11072  5B 


Biodegradation  of  Carbamates 
W89- 11081 


5D 


Kinetics  of  Methane-Oxidizing  Biofilms  for  Deg- 
radation of  Toxic  Organics. 
W89- 11092  5B 

Degradation  of  Trichloroethylene  by  Methano- 
trophic   Bacteria   in   a   Laboratory   Column   of 
Saturated  Aquifer  Material. 
W89-11093  5G 

Comparative  Studies  on  the  Survival  of  Indica- 
tor Organisms  and  Pathogens  in  Fresh  and  Sea 
Water. 
W89-11112  5B 

Nitrogen-Fixing     Heterotrophic     Bacteria     in 
Coastal  Waters:  a  Comparison  of  the  Contribu- 
tion Made  by  Sewage  Effluent  in  a  Temperate 
and  a  Tropical  Environment. 
W89-11114  5B 

Marine     Hydrocarbon-Degrading     Microorga- 
nisms: Community  Structure  and  Biomass  Deter- 
mination. 
W89-11130  5B 

Comparison   of  Virus   Survival   in   Freshwater 

Sources. 

W89-11139  5F 

Effect  of  Environmental  Variables  on  Enteric 
Virus  Survival  in  Surface  Freshwaters. 
W89-11140  5B 

Bacterial  Biodegradation  of  Petroleum  Hydro- 
carbons  in   Groundwater:   In   Situ   Augmented 
Bioreclamation    with    Enrichment    Isolates    in 
California. 
W89-11147  5G 

Biodegradation  and  Growth  Kinetics  of  Enrich- 
ment Isolates  on  Benzene,  Toluene,  and  Xylene 
W89-I1148  5B 


Modeling  Microbial  Transport  in  Porous  Media 
W89-11149  jB 

Degradation   of  Atrazine  and   Related   s-Tria- 

zines. 

W89-11197  5B 

Degradation  of  Chlorinated  and  Non-Chlorinat- 
ed Aromatic  Solvents  in  Soil  Suspensions  by 
Pure  Bacterial  Cultures. 
W89-11214  5G 

Some  Environmental  Factors  Affecting  Survival 

of  Fecal  Pathogens  and  Indicator  Organisms  in 

Seawater. 

W89- 11358  5B 

Simulation  Model  for  the  Fate  of  Pesticide  Resi- 
dues in  a  Field  Soil, 
W89- 11423  5B 

Thermal  and  Water  Source  Effects  upon  the 
Stability    of   Enteroviruses    in    Surface    Fresh- 
waters. 
W89-11506  5B 

Viability  of  Giardia  Cysts  Suspended  in  Lake, 

River,  and  Tap  Water. 

W89-11510  5C 

Microzonation    of   Denitrification    Activity    in 
Stream  Sediments  as  Studied  with  a  Combined 
Oxygen  and  Nitrous  Oxide  Microsensor 
W89-11511  2H 

Relationship   Between   Subsurface   Biodegrada- 
tion Rates  and  Microbial  Density. 
W89-11617  5B 

Coastal  Sequences,  Eastern  Buzzards  Bay,  Mas- 
sachusetts: Negligible  Record  of  an  Oil  Spill 
W89-11637  5B 

Distribution  of  Planktonic  Bacteria  Capable  of 
Degrading  Sodium  Dodecyl  Sulphate  (SDS)  in  a 
Polluted  South  Wales  River. 
W89-11647  5B 

Contaminant  Transport  and  Biodegradation:  1. 
A  Numerical  Model  for  Reactive  Transport  in 
Porous  Media. 
W89-11757  5B 

Contaminant  Transport  and  Biodegradation:  2. 
Conceptual  Model  and  Test  Simulations 
W89-11758  5B 

Evaluation    of   Mathematical    Models    of   the 
Transport  of  Biologically  Reacting  Solutes  in 
Saturated  Soils  and  Aquifers, 
W89-11780  5B 

Volatilization  of  Fluorescein  Mercuric  Acetate 
by  Marine  Bacteria  from  Minamata  Bay. 
W89-11815  5B 

Metabolism  of  Polycyclic  Aromatic  Hydrocar- 
bons in  the  Aquatic  Environment. 
W89-11826  5B 

Bioavailability  of  Polycyclic  Aromatic  Hydro- 
carbons in  the  Aquatic  Environment. 
W89- 11827  5B 

Microbial  Degradation  of  Polycyclic  Aromatic 
Hydrocarbons  (PAH)  in  the  Aquatic  Environ- 
ment. 
W89-11828  5B 

Biotransformation  and   Disposition  of  PAH  in 

Aquatic  Invertebrates. 

W89- 11829  5B 

Biotransformation  and  Disposition  of  Polycyclic 

Aromatic  Hydrocarbons  (PAH)  in  Fish. 

W89- 11830  5B 


SU-30 


SUBJECT  INDEX 


FISH  BARRIERS 


Enzymes  Involved  in  Metabolism  of  PAH  by 
Fishes  and  Other  Aquatic  Animals:  Oxidative 
Enzymes  (or  Phase  I  Enzymes). 
W89-11831  5B 

Enzymes  Involved  in  Metabolism  of  PAH  by 
Fishes  and  Other  Aquatic  Animals:  Hydrolysis 
and   Conjugation   Enzymes   (or   Phase   II   En- 
zymes). 
W89-11832  5B 

Metabolic   Activation   of  PAH   in   Subcellular 
Fractions  and  Cell  Cultures  from  Aquatic  and 
Terrestrial  Species. 
W89-11833  5B 

Hydrocarbons  in  Marine  Mollusks:   Biological 
Effects  and  Ecological  Consequences. 
W89-11836  5C 

Ethylene  Thiourea  in  Maine  Ground  Water. 
W89-11925  5B 

Conceptual  Model  of  Nutrient  Transport  in  Sub- 
surface Soil  Systems, 
W89-11958  5B 

Virus  Movement  into  Groundwater  from  Septic 

Tank  Systems. 

W89-11965  5B 

Thirty-Five  Years  of  Use  of  a  Natural  Sand  Bed 
for  Polishing  a  Secondary-Treated  Effluent. 
W89- 11972  5D 

FATHEAD  MINNOWS 

Toxicity  of  Alum  Sludge  to  Ceriodaphnia  dubia 

and  Pimephales. 

W89-11816  5C 

FATTY  ACIDS 

Mechanism  of  Volatile  Fatty  Acid  Removal  in  a 
Fixed  Biofilm  Methane  Fermentation  Reactor. 
W89-11121  5D 


FERTILITY 

Reproductive  Impairment  in  a  Fish  Inhabiting  a 
Contaminated  Coastal  Environment  off  South- 
ern California. 
W89-11649  5C 

FERTILIZATION 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don  idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: IV.  Food  (Podchow  Wjdegu  Amura 
Bialego  (Ctenopharyngodon  idetla  Val.)  w 
Stawach  Zasilanych  Woda  Podgrzana:  IV. 
Pokarm). 
W89-11500  3C 


Aqueous  Ozonation  of  Fatty  Acids. 
W89-11691 


5F 


FERTDLIZERS 

Energy  Conservation  at  GNFC. 
W89- 11226 


5F 


Forest      Management:     Trees     Response     to 

Wastewater  Sludge  Fertilization. 

W89-11627  5E 

FIELD  TESTS 

New  Method  for  Field  Analysis  of  Soils  Con- 
taminated  with  Aromatic  Hydrocarbon  Com- 
pounds, 
W89-11930  5A 

Improved  Field  Techniques  for  Hydraulic  Prop- 
erties of  Soils. 
W89-11968  7B 

On-Site  Household  Wastewater  Treatment  Al- 
ternatives-Laboratory and  Field  Studies. 
W89-11973  5D 

Field  Investigation  of  Macrofeatures  in  Com- 
pacted Soil. 
W89- 12026  5B 


FEASIBILITY  STUDIES 

Quantitative  Risk  Assessment  as  the  Basis  for  the 

Selection  of  Remedial  Actions. 

W89-12052  5G 

FEEDING  RATES 

Experimental  Study  of  Zooplankton  Consump- 
tion by  the  Lake  Kinneret  Sardine, 
W89-11445  2H 

FEEDWATER  TREATMENT 

Resins  for  High-Purity  Water  Production. 
W89-11466  5F 

FENS 

Peat  Chemistry  of  a  Continental  Mire  Complex 

in  Western  Canada. 

W89-11615  2H 

FERMENTATION 

Mechanism  of  Volatile  Fatty  Acid  Removal  in  a 
Fixed  Biofilm  Methane  Fermentation  Reactor. 
W89-11121  5D 

Influence  of  Sulfate  on  Methane  Fermentation  in 

a  Defined  Medium. 

W89-11135  5D 

Occurrence  of  Filamentous  Bacteria  in  Activat- 
ed Sludge  (Bulking  Sludge),  Isolation  and  Char- 
acterization. 
W89-11146  5D 

FERROUS  SULFATE 

Ferrous  Sulfate/Sodium  Sulfide  Chromium  Re- 
duction Metals  Precipitation. 
W89-12012  5D 


Studies  of  Dual-Media  Filtration  of  the  Tigris 

River  Used  for  Drinking  Water:  Mathematical 

Relationships. 

W89-11639  5F 

Comparison  of  the  Anaerobic  Filter  and  the 
Anaerobic  Expanded/Fluidized  Bed  Processes. 
W89-12083  5D 

Activated  Charcoal  Filters:  Water  Treatment, 
Pollution  Control,  and  Industrial  Applications, 
January  1970-July  1988:  Citations  from  the  U.S. 
Patent  Bibliographic  Database. 
W89-12166  5F 


FINANCING 

Buying  Tomorrow's  Water. 
W89-11458 


6C 


Status  of  'Site'  Program  Demonstrations. 

W89- 12036  5G 

Applications  of  Field  Headspace  Analysis  and 
Soil   Gas   Analysis   Using   an   Organic   Vapor 
Meter    to    Assist    in    Identifying    Laboratory 
Sample  Locations. 
W89-12061  5B 

FILAMENTOUS  BACTERIA 

Ecological  Study  on  Anaerobic  Sludge  Bulking 
Caused  by  Filamentous  Bacterial  Growth  in  an 
Anaerobic  Contact  Process. 
W89-11098  5D 

Morphology,   Physiology,   and   Nutrition   of  a 
Sulfur-Oxidizing  Filamentous  Organism  Isolated 
from  Activated  Sludge. 
W89-11103  5D 

FILMS 

Chemical  Oxidation  of  Sulfide  to  Elemental 
Sulfur:  Its  Possible  Role  in  Marsh  Energy  Flow. 
W89- 11425  2H 

FILTRATION 

Fixed  Biomass  Activity  in  Aerobic  Biological 
Reactors  Used  for  Wastewater  Treatment. 
W89-11144  5D 

Comparison  of  Instrumental  Dewatering  Meth- 
ods for  the  Separation   and  Concentration  of 
Suspended  Sediment  for  Subsequent  Trace  Ele- 
ment Analysis, 
W89-11287  ?B 

Simultaneous  Organic  Carbon  Removal-Nitrifi- 
cation by  an   Activated   Sludge   Process  with 
Cross-Flow  Filtration. 
W89-11399  5D 

Characterization    of    Orthophosphate    Release 
from  Dissolved  Organic  Phosphorus  by  Gel  Fil- 
tration and  Several  Hydrolytic  Enzymes. 
W89-11413  7B 


Long-Range  Financial  Planning  for  Water  Utili- 
ties. 
W89-11736  5F 

FINITE  ELEMENT  METHOD 

Boundary  Conditions  and  Point  Sources  in  the 

Finite   Element   Integration   of  the   Transport 

Equation, 

W89-11255  2F 

FINLAND 

Development     of     Bacterioplankton     During 
Winter  and  Early  Spring  at  the  Entrance  to  the 
Gulf  of  Finland,  Baltic  Sea. 
W89-11311  2L 

Scale  Chrysophytes  (Chrysophyceae  and  Synur- 
ophyceae)  from  National  Park  Lakes  in  South- 
ern and  Central  Finland. 
W89-11667  2H 

FISH 

Toxicity  of  Water  from  Three  South  Carolina 

Rivers  to  Larval  Striped  Bass. 

W89-11395  5C 

Detached  Chlorophytes  as  Nursery  Areas  for 

Fish  in  Sulaibikhat  Bay,  Kuwait. 

W89-11808  8I 

Differential  Uptake  of  Zinc,  Copper,  and  Lead 
in  Texas  Cichlid  (Cichlasoma  cyanoguttatum). 
W89-11813  5B 

Biotransformation  and  Disposition  of  Polycyclic 

Aromatic  Hydrocarbons  (PAH)  in  Fish. 

W89- 11830  5B 

Enzymes  Involved  in  Metabolism  of  PAH  by 
Fishes  and  Other  Aquatic  Animals:  Oxidative 
Enzymes  (or  Phase  I  Enzymes). 
W89-11831  5B 

Factors  Influencing  Experimental  Carcinogene- 
sis in  Laboratory  Fish  Models. 
W89- 11834  5C 


Fish  Survival  in  Acid  Waters. 
W89-11840 


5C 


Microchemical  Analysis  of  Fish  Hard  Parts  for 
Reconstructing  Habitat  Use:  Practice  and  Prom- 
ise. 
W89-12100  2H 

Summary  of  Selected  Data  on  Chemical  Con- 
taminants  in   Tissues   Collected    During    1984, 
1985,  and  1986. 
W89-12105  5B 

Pesticide  Toxicity  in  Freshwater  Fish,  January 
1978-May  1988:  Citations  from  the  Life  Sciences 
Collection  Database. 
W89-12152  5C 


I 

i 

I 

.5 
: 
■  s 


a 


>- 


FISH  BARRIERS 

Making  Amends  with  Nature. 
W89-11459 


81 


SU-31 


FISH  BEHAVIOR 


SUBJECT  INDEX 


FISH  BEHAVIOR 

Burbot  (Lota  lota)  Biogenic  Sedimentary  Struc- 
tures in  Lake  Superior. 
W89-11196  2H 

Strong    Effects    of   Foraging    Minnows    on    a 
Stream  Benthic  Invertebrate  Community. 
W89- 11370  2H 

Study  of  Physical  Parameters  at  the  Spawning 
Sites  of  the  European  Grayling  (Thymallus  thy- 
mallus  L.), 
W89-11711  2H 

Exploitation  Rate,  Survival  and  Movements  of 
Brown  Trout  (Salmo  trutta  L.)  Stocked  at  Ta- 
keable  Size  in  the  Regulated  Rivers  Lagen  and 
Otta,  Southern  Norway. 
W89-11714  2H 

Flushing   Flow  Recommendations  for  Mainte- 
nance of  Salmonid  Spawning  Gravels  in  a  Steep, 
Regulated  Stream. 
W89-11716  8I 

Ability    of    PHABSIM    to    Predict    Chinook 

Salmon  Spawning  Habitat. 

W89-11717  si 

Probability-of-Use   Curves   Applied   to   Brown 
Trout  (Salmo  trutta  fario  L.)  in  Rivers  of  South- 
ern France. 
W89-11720  2H 

Physical  Habitat  Use  by  Loach  Minnow,  Tiar- 
oga  cobitis  (Pisces:  Cyprinidae),  in  Southwestern 
Desert  Streams. 
W89-11810  6G 

FISH  CONSERVATION 

Making  Amends  with  Nature. 

W89-11459  gI 

Mitigation,  Compensation,  and  Future  Protec- 
tion for  Fish  Populations  Affected  by  Hydro- 
power   Development   in   the   Upper   Columbia 
System,  Montana,  U.S.A. 
W89-11693  gI 

FISH  FOOD 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don  idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: III.  Food  Conditions  (Podchow  Wylegu 
Amura  Bialego  (Ctenopharyngodon  idella  Val.) 
w  Stawach  Zasilanych  Woda  Podgrzana:  HI. 
Warunki  Pokarmowe). 
W89- 11499  3C 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: IV.  Food  (Podchow  Wylegu  Amura 
Bialego  (Ctenopharyngodon  idella  Val.)  w 
Stawach  Zasilanych  Woda  Podgrzana:  IV. 
Pokarm). 
W89-11500  3C 

FISH  FOOD  ORGANISMS 

Experimental  Study  of  Zooplankton  Consump- 
tion by  the  Lake  Kinneret  Sardine, 
W89- 11445  2H 

FISH  HARVEST 

Results  on  Exploratory  Fishing  Survey  in  Salto 
Grande  Reservoir  (Resultados  de  la  Prospeccion 
Pesquera  en  el  Embalse  de  Salto  Grande) 
W89-11609  gI 

Exploitation  Rate,  Survival  and  Movements  of 
Brown  Trout  (Salmo  trutta  L.)  Stocked  at  Ta- 
keable  Size  in  the  Regulated  Rivers  Lagen  and 
Otta,  Southern  Norway. 
W89-11714  2H 

FISH  HATCHERIES 

Joint  Action  of  Ammonia  and  Nitrite  on  Ane- 
mia Nauplii. 
W89- 11644  5C 


FISH  MANAGEMENT 

Habitat  Selection  of  Lentic  Larval   Lampreys: 
Preliminary  Analysis  Based  on  Research  with  a 
Manned  Submersible. 
W89-11194  2H 

Replication  and  Treatment  Strength  in  Whole- 
lake  Experiments. 
W89-11371  2H 

Lower  Lethal  Temperatures  for  Carp  (Cyprinus 
Carpio  L.)  and  the  Phytophagous  Fishes  (Cteno- 
pharyngodon idella  Val.,  Hypophthalmichthys 
molitrix  Val.,  Aristichthys  nobilis  Rich.)  in  the 
First  Period  of  Life  (Dolne  Letalne  Tempera- 
tury  dla  Karpia  (Cyprinus  carpio)  i  Ryb  Roslino- 
zernych  (Ctenopharyngodon  idella  Val.,  Hy- 
pophthalmichthys molitrix  Val.,  Aristichthys  no- 
bilis Rich.)  w  Pierwszym  Okresie  Zycia). 
W89- 11494  2H 

Upper  Lethal  Temperatures  for  Carp  (Cyprinus 
carpio  L.)  and  the  Phytophagous  Fishes  (Cteno- 
pharyngodon idella  Val.,  Hypophthalmichthys 
molitrix  Val.,  Aristichthys  nobilis  Rich.)  in  the 
First  Period  of  Life  (Gome  Letalne  Tempera- 
tury  dla  Karpia  (Cyprinus  carpio  L.)  i  Ryb  Ros- 
linozernych  (Ctenopharyngodon  idella  Val.,  Hy- 
pophthalmichthys molitrix  Val.,  Aristichthys  no- 
bilis Rich.)  w  Pierwszym  Okresie  Zycia). 
W89-11495  2H 

Threshold  Oxygen  Content  in  Water  for  Juve- 
nile Stages  of  the  Cyprinids  (Ctenopharyngodon 
idella  Val.,  Hypophthalmichthys  molitrix  Val., 
Aristichthys  nobilis  Rich.,  Cyprinus  carpio  L.) 
(Progowa  Zawartosc  Tlenu  w  Wodzie  dla  Mlo- 
docianych  Stadiow  Ryb  Karpiowatych  (Cteno- 
pharyngodon idella  Val.,  Hypophthalmichthys 
molitrix  Val.,  Aristichthys  nobilis  Rich.,  Cy- 
prinus carpio  L.)). 
W89- 11496  2H 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: I.  Scheme  of  the  Experiment,  Tempera- 
ture, Water  Flow  in  the  Ponds  and  Fish  Produc- 
tion (Podchow  Wylegu  Amura  Bialego  (Cteno- 
pharyngodon idella  Val.)  w  Stawach  Zasilanych 
Woda  Podgrzana:  I.  Schemat  Eksperymentu, 
Temperatura  i  Przeplyw  Wody  w  Stawach  Oraz 
Wyniki  Rybackie). 
W89-11497  8I 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: II.  Physico-Chemical  Conditions  (Pod- 
chow Wylegu  Amura  Bialego  (Ctenopharyngo- 
don idella  Val.)  w  Stawach  Zasilanych  Woda 
Podgrzana:  II.  Warunki  Fizyczno-Chemiczne). 
W89-11498  8i 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: III.  Food  Conditions  (Podchow  Wylegu 
Amura  Bialego  (Ctenopharyngodon  idella  Val.) 
w  Stawach  Zasilanych  Woda  Podgrzana:  III. 
Warunki  Pokarmowe). 
W89-11499  3c 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: IV.  Food  (Podchow  Wylegu  Amura 
Bialego  (Ctenopharyngodon  idella  Val.)  w 
Stawach  Zasilanych  Woda  Podgrzana:  IV. 
Pokarm). 
W89- 11500  3C 

Mitigation,  Compensation,  and  Future  Protec- 
tion for  Fish  Populations  Affected  by  Hydro- 
power   Development    in    the   Upper   Columbia 
System,  Montana,  U.S.A. 
W89-11693  81 


Removal   of  Brown  Trout  (Salmo  trutta  L.): 
Changes   in   Population   Dynamics   in   a   Weir 
Basin  in  Western  Norway. 
W89-11712  81 

Flushing  Flow  Recommendations  for  Mainte- 
nance of  Salmonid  Spawning  Gravels  in  a  Steep, 
Regulated  Stream. 
W89-11716  81 

Analysis  of  Brown  Trout  (Salmo  trutta  fario  L.) 
Habitat:   The   Role   of  Qualitative   Data   from 
Expert  Advice  in   Formulating  Probability-of- 
Use  Curves, 
W89-11719  2H 

Compendium  of  45  Trout  Stream  Habitat  Devel- 
opment Evaluations  in  Wisconsin  During  1953- 
1985, 
W89-12131  2H 

FISH  PASSAGES 

Making  Amends  with  Nature. 

W89- 11459  81 


FISH  PHYSIOLOGY 

Effect  of  Vegetable  Oil  Factory  Effluent  on  the 
Gonads  of  a  Freshwater  Teleost,  Heteropneustes 
fossilis  (Bl.)-A  Biochemical  Study. 
W89- 11648  5C 

Morphometry  Study  of  the  Effects  of  Tributyl- 
tin  Compounds  on  the  Gills  of  the  Mummichog, 
Fundulus  heteroclitus, 
W89- 11673  5C 

Differences  in  the  Sensitivity  of  Brown  Trout, 

Salmo  trutta   L.,   and   Rainbow  Trout,   Salmo 

gairdneri  Richardson,  to  Physiological  Doses  of 

Cortisol. 

W89- 11674  5c 

Effects  of  Metal  Ions  on  Cyprinid  Fish  Immune 
Response:    In    Vitro    Effects    of   Zn(2+)    and 
Mn(2+)  on  the  Mitogenic  Response  of  Carp 
Pronephros  Lymphocytes. 
W89- 11732  5c 

Ovarian    Damage    to   Channa    punctatus   after 
Chronic  Exposure  to   Low  Concentrations  of 
Elsan,  Mercury,  and  Ammonia. 
W89- 11735  5C 

Enzymes  Involved  in  Metabolism  of  PAH  by 
Fishes  and  Other  Aquatic  Animals:  Hydrolysis 
and   Conjugation   Enzymes   (or   Phase   II   En- 
zymes). 
W89-11832  5B 

PAH,  Metabolites,  and  Neoplasia  in  Feral  Fish 

Populations. 

W89-11835  5C 

Acid-Base  Regulation  in  Fishes.  1.  Mechanisms. 
W89- 11843  5C 

Acid-Base  Regulation  in  Fishes.   2.  Biological 

Responses  and  Limitations. 

W89- 11844  5C 

Physiological  Problems  of  Fish  in  Acid  Waters, 
W89- 11846  5C 

Effects  of  Hydrogen  and  Aluminium  Ions  on 

Fish  Gills, 

W89-U849  5G 

Combined  Effects  of  pH  and  Trace  Metals  on 

Fish  Ionoregulation, 

W89- 11850  5C 

Endocrine   Responses  to  Acid  Stress  in  Fish. 
W89- 11851  5C 

FISH  PONDS 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 


SU-32 


SUBJECT  INDEX 


FLOTATION 


fluents:  I.  Scheme  of  the  Experiment,  Tempera- 
ture, Water  Flow  in  the  Ponds  and  Fish  Produc- 
tion (Podchow  Wylegu  Amura  Bialego  (Cteno- 
pharyngodon  idella  Val.)  w  Stawach  Zasilanych 
Woda  Podgrzana:  I.  Schemat  Eksperymentu, 
Temperatura  i  Przeplyw  Wody  w  Stawach  Oraz 
Wyniki  Rybackie). 
W89-11497  81 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don  idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: II.  Physico-Chemical  Conditions  (Pod- 
chow Wylegu  Amura  Bialego  (Ctenopharyngo- 
don  idella  Val.)  w  Stawach  Zasilanych  Woda 
Podgrzana:  II.  Warunki  Fizyczno-Chemiczne). 
W89-11498  81 

FISH  POPULATIONS 

Distribution  and  Status  of  Rare  or  Environmen- 
tally   Sensitive   Fishes   in   the   Lower   Cahaba 
River,  Alabama. 
W89- 11625  2H 

Reproductive  Impairment  in  a  Fish  Inhabiting  a 
Contaminated  Coastal  Environment  off  South- 
ern California. 
W89- 11649  5C 

Mitigation,  Compensation,  and  Future  Protec- 
tion for  Fish  Populations  Affected  by  Hydro- 
power   Development   in   the   Upper   Columbia 
System,  Montana,  U.S.A. 
W89- 11693  81 

Prediction  of  Regulation  Effects  on  Natural  Bio- 
logical    Rhythms     in     South-Central     African 
Freshwater  Fish. 
W89-11710  6G 

Study  of  Physical  Parameters  at  the  Spawning 
Sites  of  the  European  Grayling  (Thymallus  thy- 
mallus  L.), 
W89-11711  2H 

Effects    of    Stream    Regulation    on    Atlantic 

Salmon,    Salmo   salar   L.,   and    Brown   Trout, 

Salmo  trutta  L.,  in  the  Upper  Severn  Catchment, 

U.K. 

W89-11713  6G 

Effects  of  River  Regulation  on  the  Structure  of  a 

Fast-Growing  Brown  Trout  (Salmo  trutta  L.) 

Population. 

W89-11715  6G 

Development  of  Habitat  Suitability  Criteria  for 

Trout  in  Small  Streams. 

W89-U718  2H 

Analysis  of  Brown  Trout  (Salmo  trutta  fario  L.) 
Habitat:   The   Role   of  Qualitative   Data   from 
Expert  Advice  in  Formulating  Probability-of- 
Use  Curves, 
W89-11719  2H 

FISH  STOCKING 

Exploitation  Rate,  Survival  and  Movements  of 
Brown  Trout  (Salmo  trutta  L.)  Stocked  at  Ta- 
keable  Size  in  the  Regulated  Rivers  Lagen  and 
Otta,  Southern  Norway. 
W89-11714  2H 

FISHERIES 

Field  Studies  on  Fisheries  in  Acid  Waters  in  the 

United  Kingdom. 

W89-11841  5C 

FISHKILL 

Biotop  Impairment  Caused  by  Potassium  Pollut- 
ed Water  of  the  Werra  and  Oberweser  Rivers 
(Schadwirkung   der   Kali-Abwesser   im   Biotop 
der  Werra  und  Oberweser), 
W89- 11432  5C 

Episodic  Changes  in  Water  Quality  and  Their 

Effects  on  Fish. 

W89-11842  5C 


FJORDS 

Spatial  and  Temporal  Trends  of  Diatom  Flux  in 

British  Columbian  Fjords. 

W89- 11560  2L 


Glaciated  Coasts. 
W89-12118 


2J 


Fjord  Sedimentation  in  Northern  British  Colum- 
bia. 
W89-12120  i  2J 

FLOCCULATION 

Floe-Load  as  it  Relates  to  Enzymatic  Transfer 
of  Soluble  Substrate  and  Sludge  Bulking  Con- 
trol. 
W89-11142  5D 

FLOOD  CONTROL 

Dutch  Gulch  Outlet  Works,  Cottonwood  Creek, 

California. 

W89- 11894  8A 


Water  Management  of  Reservoirs. 
W89-12116 


4A 


FLOOD  DATA 

Comparison  of  Methods  for  Estimating  Flood 
Magnitudes  on  Small  Streams  in  Georgia. 
W89-11170  2E 

FLOOD  DISCHARGE 

River  Discharge  Estimated  from  Channel  Di- 
mensions. 
W89- 11684  2E 

FLOOD  FORECASTING 

Flood  Frequency  Analysis  with  Regional  and 

Historical  Information. 

W89-11260  2E 

Regional  Flood  Quantile  Estimation  for  a  Wei- 
bull  Model. 
W89-11265  2E 

River  Discharge  Estimated  from  Channel  Di- 
mensions. 
W89- 11684  2E 

FLOOD  FREQUENCY 

Comparison  of  Methods  for  Estimating  Flood 
Magnitudes  on  Small  Streams  in  Georgia. 
W89-11170  2E 

Flood  Frequency  Analysis  with  Regional  and 

Historical  Information. 

W89-11260  2E 

Regional  Flood  Quantile  Estimation  for  a  Wei- 
bull  Model. 
W89- 11265  2E 

Rainfall  Variation  and   Some  Implications  for 
Flooding  in  the  Allan  Catchment,  Central  Scot- 
land. 
W89- 11566  2B 

Parameter  Estimation  for  the  General  Extreme 

Value  Distribution. 

W89-11742  ?C 

FLOOD  PEAK 

Storm  Runoff  Characteristics  of  Grazed  Water- 
sheds in  Eastern  Oregon. 
W89-11164  2E 

Simulation  of  the  Effects  of  Urbanization  on 

Basin  Streamflow. 

W89-11167  4C 

Standardization    of   Peak-Volume   Transforma- 
tions. 
W89- 11800  2E 

Flood    Characteristics    of    Brindabella    Catch- 
ments, Australian  Capital  Territory. 
W89-12135  2E 


FLOOD  PLAIN  MANAGEMENT 

Problems  in  Management  of  the  Yellow  River. 
W89- 11724  4A 

FLOOD  PLAINS 

Leaf  Material  Production  in  Nymphaea  lotus  L.: 
Implications  for  Sustained  Detritus  Production. 
W89-11322  2H 

Decomposition  of  Paspalum  distichum  L.:  Meth- 
odology in  Seasonally  Inundated  Systems. 
W89- 11323  2H 

Denitrification    and    Nitrogen    Fixation    in    an 

Amazon  Floodplain  Lake. 

W89- 11337  2H 

Wetlands  and  Floodplains  Assessments  for  Su- 

perfund  Sites  under  SARA. 

W89- 12046  2H 

FLOOD  PROTECTION 

Problems  in  Management  of  the  Yellow  River. 
W89-11724  4A 

FLOOD  RECURRENCE  INTERVAL 

Rainfall  Variation  and  Some  Implications  for 
Flooding  in  the  Allan  Catchment,  Central  Scot- 
land. 
W89- 11566  2B 

FLOOD  ROUTING 

Lag-Time  Routing  of  Suspended  Sediment  Con- 
centrations During  Unsteady  Flow. 
W89- 11636  2J 


FLOOD  WAVES 

Models  of  Dam-Break  Flow  in  R-T  Space. 
W89- 11207 


8B 


Lag-Time  Routing  of  Suspended  Sediment  Con- 
centrations During  Unsteady  Flow. 
W89-11636  2J 

FLOODING 

Simulation  of  the  Effects  of  Urbanization  on 

Basin  Streamflow. 

W89-11167  4C 

Contribution  of  Seasonally  Flooded  Lands  and 
Minor  Tributaries  to  the  Production  of  Coho 
Salmon  in  Carnation  Creek,  British  Columbia. 
W89- 11396  2H 

Salinity  and  Flooding  Level  as  Determinants  of 
Soil  Solution  Composition  and  Nutrient  Content 
in  Panicum  hemitomum. 
W89- 11424  2L 


FLOODS 

Models  of  Dam-Break  Flow  in  R-T  Space. 
W89-11207 


8B 


Flood    Characteristics    of    Brindabella    Catch- 
ments, Australian  Capital  Territory. 
W89-12135  2E 

FLORIDA 

Polonium  in  Florida  Groundwater  and  Its  Possi 
ble  Relationship  to  the  Sulfur  Cycle  and  Bacte- 
ria. 
W89-11409  5B 

Extreme    Precipitation    Events    Generated    by 

Periodic  Processes. 

W89- 11779  2B 

Coordination  of  Public  and  Private  Action:  A 

Case  Study  of  Lake  Restoration. 

W89- 11792  5G 

FLOTATION 

Development  of  Innovative  Flotation  Processes 
for  Water  Treatment  and  Wastewater  Reclama- 
tion. 
W89- 12095  5D 


i 
:\ 

r 

a: 


i 

■i 


at 


SU-33 


FLOW  CHARACTERISTICS 


SUBJECT  INDEX 


FLOW  CHARACTERISTICS 

Experiments  in  Side-Channel  Spillways. 
W89-11210 


8B 


Ecologically  Useful  Classification  of  Mean  and 

Near-Bed  Flows  in  Streams  and  Rivers, 

W89- 11551  2E 

FLOW  CONTROL 

Compensation  Flows  in  the  UK:  A  Hydrological 


Review. 
W89- 11697 


4A 


FLOW  MEASUREMENT 

1989  Annual   Book   of  Standards.   Section    11: 

Water  and  Environmental  Technology,  Volume 

11.01. 

W89- 12000  2K 

FLOW  PATTERN 

Limnological  Properties  of  a  Rocky  Mountain 

Headwater  Reservoir. 

W89-11157  2H 

FLOW  PROFILES 

Assessing  the  Impacts  of  Stream  Regulation  in 
the  Flathead  River  Basin,  Montana,  U.S.A.  I. 
Simulation  Modelling  of  System  Water  Balance. 
W89- 11698  4A 

Effect  of  Stream  Regulation  on  the  Physico- 

Chemical  Properties  of  the  Palmiet  River,  South 

Africa, 

W89- 11701  6G 

Longitudinal   Dispersion   in   Rivers:   A    Dead- 
Zone  Model  Solution. 
W89- 11793  5B 

FLOW  REQUIREMENTS 

Status  of  Instream  Flow  Legislation  and  Prac- 
tices in  North  America. 
W89- 11450  6E 

FLOW  VELOCITY 

Seepage  Velocities  in  Stress-Relief  Fractures  in 

the  Eastern  Kentucky  Coal  Field. 

W89- 11948  2F 

FLUCTUATIONS 

Nitrate,  Sulfate  and  Hydrogen  Fluxes  Through  a 
Boreal    Forest    Snowpack   During   the   Spring 
Melt  Period. 
W89-11345  5B 

FLUID-SOLID  INTERACTIONS 

Solute  Transport  in  Porous  Media  with  Solid- 
Liquid  Mass  Transfer  Limitations:  Application 
to  Ion  Exchange. 
W89- 11751  5B 

FLUIDIZED  BED  PROCESS 

Comparison  of  the  Anaerobic  Filter  and  the 
Anaerobic  Expanded/Fluidized  Bed  Processes 
W89- 12083  5D 

Application  of  the  Two-Phase  Anaerobic  Fluid- 
ized   Bed   Process   to   the  Treatment  of  Corn 
Processing  Wastewater. 
W89- 12085  5D 

Coupled  Biological  Downflow  Fluid  Bed  Reac- 
tor Treatment  of  Synfuels  Wastewater. 
W89- 12088  5D 

'No  Space'  Biological  Waste  Water  Process:  It 
packs  1000  Square  Feet  of  Surface  into  1  Cubic 
Foot  of  Space. 
W89- 12089  5D 

FLUORESCENCE 

Investigations  of  'Petroleum  Hydrocarbons'  in 
Seawater,  Using  High  Performance  Liquid 
Chromatography  with  Fluorescence  Detection. 
W89-11387  5A 


Fluorescence  and  Carbon  Fixation  by  Phospho- 
rus Deficient  Phytoplankton  in  a  Western  Aus- 
tralian Reservoir. 
W89-11438  2H 

FLUORINE 

Fluorine  Occurrence  in  Groundwater  in  Israel 

and  Its  Significance. 

W89-11377  2K 

FLUSHING 

Flushing  Flow  Recommendations  for  Mainte- 
nance of  Salmonid  Spawning  Gravels  in  a  Steep, 
Regulated  Stream. 
W89-11716  gi 

Flushing  and  Scouring  Flows  for  Habitat  Main- 
tenance in  Regulated  Streams. 
W89-12109  4A 

FLUVIAL  SEDIMENTS 

Electron  Microprobe  Investigation  of  the  Chem- 
istry of  Ferromanganese  Coatings  on  Freshwa- 
ter Sediments, 
W89-11406  5A 

Major,  Minor  and  Trace  Element  Determina- 
tions from  a  Nigerian  Aquatic  Sediment. 
W89- 11428  2K 

Mathematical  Modeling  of  Fluvial  Sand  Deliv- 
ery. 
W89- 11472  2J 

Formation   Processes  of  Lacustrine  Delta~An 
Example  from  Echi  River  Delta,  Lake  Biwa-1. 
Recent  Sedimentary  Environments. 
W89-11614  2J 

FOG 

Analysis  of  Aldehydes  in  Cloud-and  Fogwater 

Samples  by  HPLC  with  a  Postcolumn  Reaction 

Detector. 

W89-11619  5A 

FOOD  CHAINS 

Metabolic  Coupling  Between  Heterotrophic  and 
Methanogenic    Bacteria    in    a    Running    Water 
Food  Chain. 
W89- 11309  2H 

Characterization  of  Phytoplankton  Extracellular 
Products  (PDOC)  and  Their  Subsequent  Uptake 
by  Heterotrophic  Organisms  in  a  Mesotrophic 
Forest  Lake. 
W89-11559  2H 

Occurrence  of  Bacterivory  in  Cryptomonas,  a 

Common  Freshwater  Phytoplankter. 

W89- 11605  2H 

Food  Chain  Exposure  Assessments:  A   Multi- 
Species  Approach. 
W89- 12068  5c 

FOOD  HABITS 

Discrimination  by  Freshwater  Zooplankton  Be- 
tween Single  Algal  Cells  Differing  in  Nutritional 
Status. 
W89- 11532  2H 

Submersed  Macrophytes  and  Grazing  Crayfish: 
An  Experimental  Study  of  Herbivory  in  a  Cali- 
fornia Freshwater  Marsh. 
W89- 11533  2H 

FOOD  PROCESSING  INDUSTRY 

Appraisal  of  the  Efficacy  of  Pre-Enrichment  for 
the    Isolation    of  Campylobacter  jejunji    from 
Water  and  Food, 
W89- 11464  5  a 

FOOD-PROCESSING  WASTES 

Behavior  of  Facultative  Pathogenic  Bacteria  in 

Wastewater  Treatment  Processes, 

W89-11155  5D 


Continuity  of  Main  Stream  River  Bacteria  Dem- 
onstrated by  Factor  Analysis. 
W89-11307  5C 

Anaerobic  Digestion  Kinetics  of  Wine-Distill- 
eries Wastewaters. 
W89- 11468  5D 

Effect  of  Vegetable  Oil  Factory  Effluent  on  the 
Gonads  of  a  Freshwater  Teleost,  Heteropneustes 
fossilis  (Bl.)-A  Biochemical  Study. 
W89-11648  5C 

Anaerobic  Digestion  Kinetics  of  Wine-Distill- 
eries Wastewaters. 
W89- 11672  5D 

Application  of  the  Two-Phase  Anaerobic  Fluid- 
ized   Bed   Process   to   the  Treatment  of  Corn 
Processing  Wastewater. 
W89-12085  5D 

Screening  of  Starch  Assimilable  Yeasts  Using 

Vermicelli   Wastewater  and  Their  Taxonomic 

Characteristics. 

W89-12113  5D 

FORAMINIFERA 

Ecological  Zonation  of  the  Hyperhaline  Estuary 
of  the  Casamance  River  (Senegal):  Foraminifera, 
Zooplankton  and  Abiotic  Variables. 
W89-11558  2L 

FORECASTING 

Forecasting  Urban  Water  Use:  The  IWR-MAIN 

Model. 

W89-11165  6D 

Addition  of  a  Climate  Variable  to  the  Howe  and 
Linaweaver  Western  Sprinkling  Equation. 
W89-11750  3D 

FOREST  HYDROLOGY 

Hydrology  of  a  Small  Wet  Catchment. 
W89-11285  2A 

FOREST  MANAGEMENT 

Forest      Management:      Trees     Response     to 

Wastewater  Sludge  Fertilization. 

W89-11627  5E 

FOREST  SOILS 

Transport   of  Inorganic   and   Natural   Organic 

Tracers  Through  an  Isolated  Pedon  in  a  Forest 

Watershed. 

W89-11569  2G 

FOREST  WATERSHEDS 

Storm  Runoff  Characteristics  of  Grazed  Water- 
sheds in  Eastern  Oregon. 
W89-11164  2E 

Transport   of  Inorganic   and   Natural   Organic 

Tracers  Through  an  Isolated  Pedon  in  a  Forest 

Watershed. 

W89- 11569  2G 

Dynamics  of  Dissolved  Organic  Carbon  in  For- 
ested   and    Disturbed    Catchments,    Westland, 
New  Zealand:  1.  Maimai. 
W89-11772  4C 

Dynamics  of  Dissolved  Organic  Carbon  in  For- 
ested   and    Disturbed    Catchments,    Westland, 
New  Zealand:  2.  Larry  River. 
W89- 11773  4C 

FORESTS 

Sensitivity    of   Forest    Plant    Reproduction    to 
Long-Range   Transported   Air   Pollutants:   The 
Effects  of  Wet  Deposited  Acidity  and  Copper 
on  Reproduction  of  Populus  tremuloides. 
W89-11528  5C 


SU-34 


SUBJECT  INDEX 


GEOHYDROLOGIC  BOUNDARIES 


FOULING 

Sargassum  muticum  and  Other  Introduced  Japa- 
nese Macroalgae:  Biological  Pollution  of  Euro- 
pean Coasts. 
W89-11418  5C 

FRACTURE  PERMEABILITY 

Bacterial  Transport  in  Fractured  Rock:  A  Field- 
Scale  Tracer  Test  at  the  Chalk  River  Nuclear 
Laboratories. 
W89-11080  5B 

Contaminant  Transport   in  a   Single  Fracture: 
Periodic  Boundary  and  Flow  Conditions. 
W89-U248  5B 

Application  of  Cross-Well  Voltage  Measure- 
ments for  Assessing  Fracture  How  Hydrology. 
W89-11918  7B 

Creation  of  an  Artificially  Produced  Fracture 

Zone   to   Prevent  Contaminated  Groundwater 

Migration. 

W89-11933  5G 

Capture     of    a    Groundwater     Contamination 
Plume  in  Fractured  Bedrock  by  an  Artificially 
Produced  Fracture  Zone  Created  through  Con- 
trolled Blasting. 
W89-12005  5G 

FRANCE 

Probability-of-Use   Curves   Applied   to   Brown 
Trout  (Salmo  trutta  fario  L.)  in  Rivers  of  South- 
ern France. 
W89-11720  2H 

Determination  of  Hydraulic  Parameters  for  In- 

stream  Flow  Assessments. 

W89-11721  2E 

FREQUENCY  ANALYSIS 

Unbiased  Plotting  Position  Formula  for  the  Gen- 
eral Extreme  Value  Distribution, 
W89- 11676  7C 

FREQUENCY  DISTRIBUTION 

Parameter  Estimation  for  the  General  Extreme 

Value  Distribution. 

W89- 11742  7C 

FUEL 

Tainting  and  Depuration  of  Taint  by  Lobsters 
(Homarus  americanus)  Exposed  to  Water  Con- 
taminated With  a  No.  2  Fuel  Oil:  Relationship 
with  Aromatic  Hydrocarbon  Content  in  Tissue. 
W89-11400  5C 

FUNGI 

Fungi   from   Potable   Water:    Interaction   with 

Chlorine  and  Engineering  Effects. 

W89- 11090  5A 


GAS  CHROMATOGRAPHY 

Determination  of  Phenolic  Pollutants  in  Water 

Using  Permeation  Sampling. 

W89- 11430  5A 

GASOLINE 

Evaluation  of  Microbial  Detection  Methods  and 
Interlaboratory  Comparisons  During  a  Peroxide- 
Nutrient  Enhanced  In  Situ  Bioreclamation. 
W89-11113  5A 

Detection  of  Subsurface  Gasoline  Contamina- 
tion in  New  England  Glaciated  Terrain  Using 
Soil  Gas  Surveying. 
W89-11952  5A 


GATES 

Rehabilitation  of  Crow  Dam  Gate  Tower. 
W89-11879 


8C 


Removal  of  Cadmium  (II)  from  Dilute  Aqueous 

Solutions  by  Fungal  Adsorbent, 

W89-11120 


5D 


FURROW  IRRIGATION 

Economic   Impacts  of  the  Limited   Irrigation- 
Dryland  (LID)  Furrow  Irrigation  System. 
W89-11799  3F 

FUTURE  PLANNING 

Buying  Tomorrow's  Water. 

W89- 11458  6C 


GALVESTON 

Approximate  Water  Level  Changes  in  Wells 
Completed  in  the  Chicot  and  Evangeline 
Aquifers,  1977-89  and  1988-89,  and  Measured 
Compaction,  1973-89,  in  the  Houston-Galveston 
Region,  Texas. 
W89- 11480  7C 

GAMMARUS 

Ecological  Effects  of  Pentachlorophenol  on  the 
Brackish-water  Amphipod  Gammarus  tigrinus. 
W89- 11449  5C 


GENETIC  POLLUTION 

Recombinant  DNA  Plasmid  Transmission  to  In- 
digenous Organisms  During  Waste  Treatment. 
W89- 11094  5B 

GEOCHEMISTRY 

Dissimilative  Iron  Reduction  by  the  Marine  Eu- 
bacterium  Alteromonas  putrefaciens  Strain  200. 
W89- 11079  2K 

Geochemical  Partitioning  of  Pb,  Zn,  Cu,  Fe,  and 
Mn   Across   the   Sediment-Water   Interface   in 
Large  Lakes. 
W89-11185  2K 

Geochemistry    of    Rare    Earth    Elements    in 
Benthic  Layer  Particulate  Matter  and  Sediments 
of  Lake  Superior. 
W89-11186  2K 

Pore  Water  Profiles  and  Early  Diagenesis  of 
Mn,  Cu,  and  Pb  in  Sediments  from  Large  Lakes. 
W89-11187  2H 

Variations  in  Sediment  Accumulation  Rates  and 
the  Flux  of  Labile  Organic  Matter  in  Eastern 
Lake  Superior  Basins. 
W89-11189  2H 

Biogeochemistry    of   Mariana    Islands    Coastal 
Sediments:  Terrestrial  Influence  on  Delta-C13, 
Ash,  CaC03,  Al,  Fe,  Si  and  P. 
W89-11206  y 

Relationships  between  Si,  Al,  and  Fe  Deposited 
on  Filter-Covered  Glass  Substrates  in  Marine 
Sediments  and  in  Suspensions  of  Sediments  and 
Standard  Clays. 
W89-U216  2L 

Dissolved   Nickel  and   Cobalt  in  the  Aquatic 

Environment  around  Monaco. 

W89-11217  2K 

Relationship  of  Catchment  Topography  and  Soil 
Hydraulic  Characteristics  to  Lake  Alkalinity  in 
the  Northeastern  United  States, 
W89-11253  2K 

Redox-Controlled     Multiple-Species     Reactive 
Chemical  Transport:  1.  Model  Development. 
W89-11257  2K 

Redox-Controlled     Multiple-Species     Reactive 
Chemical  Transport:  2.  Verification  and  Appli- 
cation. 
W89-11258  2K 

Spatial  and  Temporal  Gradients  in  Aquifer  Oxi- 
dation-Reduction Conditions. 
W89-11266  2K 

Brine  Discharge  and  Salinization,  Concho  River 

Watershed,  West  Texas. 

W89-11280  5B 

Influence  of  Mineral  Weathering  Reactions  on 
the    Chemical    Composition    of    Soil    Water, 


Springs,  and  Groundwater,  Catoctin  Mountains, 

Maryland. 

W89-11288  5B 

Recent  Stromatolites  in  Landlocked  Pools  on 

Aldabra,  Western  Indian  Ocean. 

W89-11296  y 

Relationships  Between  Seepage  Chemistry  and 
Flow  Path  Through  the  Near-shore  Sediments 
of  an  Acidic  Lake. 
W89-11341  5C 

Chemical  Hydrogeology  in  Natural  and  Con- 
taminated Environments. 
W89-11372  2K 

Groundwater  Level  and  Hydrochemistry  in  the 
San  Jacinto  Basin,  Riverside  County,  California. 
W89-11375  2F 

Fluorine  Occurrence  in  Groundwater  in  Israel 

and  Its  Significance. 

W89- 11377  2K 

Effects  of  Variations  in  Recharge  on  Ground- 
water Quality. 
W89- 11378  6G 

Hydrogeochemical  Controls  for  Inorganic  Alu- 
minum in  Acidic  Stream  and  Soil  Waters  at  Two 
Upland  Catchments  in  Wales. 
W89-11380  2A 

Electron  Microprobe  Investigation  of  the  Chem- 
istry of  Ferromanganese  Coatings  on  Freshwa- 
ter Sediments, 
W89- 11406  5A 

Polonium  in  Florida  Groundwater  and  Its  Possi- 
ble Relationship  to  the  Sulfur  Cycle  and  Bacte- 
ria. 
W89- 11409  5B 

Dissolved  Organic  Copper  Isolated  by  C18  Re- 
verse-Phase Extraction  in  an  Anoxic  Basin  Lo- 
cated in  the  Pettaquamscutt  River  Estuary. 
W89- 11426  5A 

Major,  Minor  and  Trace  Element  Determina- 
tions from  a  Nigerian  Aquatic  Sediment. 
W89-11428  2K 


Metal  Interactions  with  Microbial  Biofilms  in 
Acidic  and  Neutral  pH  Environments. 
W89-11512 

Geochemical  Environment, 
W89-11589 


2K 


5E 


Radiation  Effects  on  Chemistry. 
W89-11590 

Subsurface  Transport  in  Water  and  Gas. 
W89-11591 


5E 


5B 


Geochemistry    of    Radon-Rich    Waters    from 

Two-Mica  Granites. 

W89- 11949  2K 

National  Research  Program  of  the  Water  Re- 
sources Division,  U.S.  Geological  Survey,  Fiscal 
Year  1987. 
W89-12134  9C 

GEOGRAPHIC  INFORMATION  SYSTEMS 

Ground  Water  Risk  Management  on  Cape  Cod: 
The   Applicability  of  Geographic   Information 
System  Technology. 
W89-11941  4B 

Hazard  Ranking:  A  Job  for  Geographic  Infor- 
mation Systems. 
W89- 12053  5E 

GEOHYDROLOGIC  BOUNDARIES 

Coastal  Ground-water  Boundary, 

W89-11273  2F 


■5i 

I 

ex 

x 

•  : 
i 

X 


■t 


,3 


:•■,* 

■■•: 


SU-35 


GEOHYDROLOGY 


SUBJECT  INDEX 


GEOHYDROLOGY 

Assessing  the  Validity  of  the  Channel  Model  of 
Fracture  Aperture  Under  Field  Conditions. 
W89-11252  2F 

Boundary  Conditions  and  Point  Sources  in  the 

Finite    Element    Integration   of  the   Transport 

Equation, 

W89-11255  2F 

Simple  Analytic  Functions  for  Modeling  Three- 
Dimensional  Flow  in  Layered  Aquifers 
W89- 11262  2F 

Optimum  Experimental   Design  for  Parameter 
Identification  in  Groundwater  Hydrology. 
W89- 11269  2F 

Bouwer  and  Rice  Slug  Test-An  Update, 

W89- 11272  7B 

Hydrologic  Responses  to  Development  in  Re- 
gional Sedimentary  Aquifers, 
W89- 11274  4C 

Storage  Basin  Volume  and  Drainage  Basin  Dy- 
namics: Camas  Prairie,  South-Central  Idaho. 
W89-11275  2F 

Fluid  Density  and  Gravitational  Variations  in 
Deep  Boreholes  and  Their  Effect  on  Fluid  Po- 
tential. 
W89-11277  2F 

Hydrogeologic    Facies    Models    to    Delineate 
Large-scale  Spatial  Trends  in  Glacial  and  Gla- 
ciofluvial  Sediments. 
W89- 11302  2J 

Chemical  Hydrogeology  in  Natural  and  Con- 
taminated Environments. 
W89-11372  2K 


Hydrogeology  of  Sedimentary  Basins. 
W89-11373 


2F 


Reconnaissance  Estimates  of  Natural  Recharge 

to  Desert  Basins  in  Nevada,  U.S.A.,  by  Using 
Chloride-Balance  Calculations. 

W89- 11374  2F 

Groundwater  Level  and  Hydrochemistry  in  the 
San  Jacinto  Basin,  Riverside  County,  California 
W89- 11375  2F 

Hydrogeochemical  Controls  for  Inorganic  Alu- 
minum in  Acidic  Stream  and  Soil  Waters  at  Two 
Upland  Catchments  in  Wales. 
W89-11380  2A 

Preliminary   Hydrogeologic  Evaluation  of  the 
Cincinnati  Arch  Region  for  Underground  High- 
Level    Radioactive    Waste    Disposal,    Indiana, 
Kentucky,  and  Ohio. 
W89-11479  2F 

Hydrogeology  of  the  Western  Part  of  the  Salt 
River  Valley  Area,  Maricopa  County,  Arizona. 
W89- 11484  2F 

Pedogenic  Carbonates  in  a  Calciaquoll  Associat- 
ed with  a  Recharge  Wetland. 
W89- 11575  2G 

Sources  and  Flow  of  North  Canterbury  Plains 

Groundwater,  New  Zealand. 

W89-11682  2F 

Hydrology  and  Water  Quality  Aspects  of  Rhine 
Bank  Groundwater  in  the  Netherlands. 
W89-11683  2F 

Application  of  Cross-Well  Voltage  Measure- 
ments for  Assessing  Fracture  Flow  Hydrology 
W89-11918  % 

Applying  Seismic  Reflection  Techniques  to  Hy- 

drogeological  Investigations. 

W89-11919  7B 


Ground  Water  in  an  Upland  Valley,  the  Linger- 
ing Influence  of  a  Glacial  Lake:  Williamstown, 
Massachusetts. 
W89- 11945  2F 

Seepage  Velocities  in  Stress-Relief  Fractures  in 

the  Eastern  Kentucky  Coal  Field. 

W89- 11948  2F 

Hydrogeologic    and    Soil    Gas    Evaluation    of 
Groundwater    Contamination    at    a    Municipal 
Landfill  in  New  York  State. 
W89-11951  5B 

Hydrogeologic  Misinterpretations  and  Aquifer 

Contamination  Caused  by  Leaking  Monitoring 

Wells. 

W89- 12003  7A 

Field  Investigation  of  Macrofeatures  in  Com- 
pacted Soil. 
W89- 12026  5B 

National  Research  Program  of  the  Water  Re- 
sources Division,  U.S.  Geological  Survey,  Fiscal 
Year  1987. 
W89-12134  9C 

GEOLOGIC  CONTROL 

Subsurface  Transport  in  Water  and  Gas 
W89-11591  5B 


GEOLOGIC  FISSURES 

Identifying  Fracture  Interconnections  Between 
Boreholes  Using  Natural  Temperature  Profiling: 
I.  Conceptual  Basis. 
W89- 11282  2F 

GEOLOGIC  FORMATIONS 

Recent  Stromatolites  in  Landlocked  Pools  on 

Aldabra,  Western  Indian  Ocean. 

W89- 11296  2J 

GEOLOGIC  FRACTURES 

Bacterial  Transport  in  Fractured  Rock:  A  Field- 
Scale  Tracer  Test  at  the  Chalk  River  Nuclear 
Laboratories. 
W89- 11080  5B 

Contaminant  Transport  in   a   Single   Fracture: 

Periodic  Boundary  and  Flow  Conditions. 

W89- 11248  5B 

Assessing  the  Validity  of  the  Channel  Model  of 
Fracture  Aperture  Under  Field  Conditions. 
W89-11252  2F 

Identifying  Fracture  Interconnections  Between 
Boreholes  Using  Natural  Temperature  Profiling: 
I.  Conceptual  Basis. 
W89-11282  2F 

Lithologic,  Geophysical,  and  Well-Construction 
Data  for  Observation  Wells  in  the  Melton 
Valley  Area,  Oak  Ridge  Reservation,  Tennessee. 
W89-11492  2F 

Seepage  Velocities  in  Stress-Relief  Fractures  in 

the  Eastern  Kentucky  Coal  Field. 

W89- 11948  2F 

GEOLOGIC  HISTORY 

Holocene  Evolution  of  the  South-Central  Coast 

of  Iceland. 

W89-12122  2J 

Quaternary     Stratigraphy     of     Representative 
Maine  Estuaries:  Initial  Examination  by  High- 
Resolution  Seismic  Reflection  Profiling. 
W89-12124  2J 

GEOLOGIC  UNITS 

Lithologic,  Geophysical,  and  Well-Construction 
Data  for  Observation  Wells  in  the  Melton 
Valley  Area,  Oak  Ridge  Reservation,  Tennessee. 
W89- 11492  2F 


GEOMORPHOLOGY 

Random  Spatial  Network  Model  Based  on  Ele- 
mentary Postulates, 
W89- 11250  2E 

Relationship  of  Catchment  Topography  and  Soil 
Hydraulic  Characteristics  to  Lake  Alkalinity  in 
the  Northeastern  United  States, 
W89-11253  2K 

Channel      Length-Magnitude      Formula      for 
Random  Networks:  a  Solution  to  Moon's  Con- 
jecture, 
W89-11271  2J 

Recent  Stromatolites  in  Landlocked  Pools  on 

Aldabra,  Western  Indian  Ocean. 

W89-11296  y 

Effects  of  Stream  Order  and  Season  on  Mineral- 
ization of  C(14)-Phenol  in  Streams. 
W89-11416  2H 

Influence    of   Catchment    Geology    and    Lake 

Depth  on  Phytoplankton  Biomass, 

W89- 11440  2H 

Static  Equilibrium  Bays:  New  Relationships. 

W89- 11470  2L 

Applications  of  Headland  Control. 

W89- 11471  2J 

Account  of  the  History,  Flora  and  Vegetation  of 
Nature  Reserve  'Het  Molenven',   Province  of 
Overijssel,  The  Netherlands, 
W89- 11604  21 

Formation   Processes  of  Lacustrine   Delta-An 
Example  from  Echi  River  Delta,  Lake  Biwa-1. 
Recent  Sedimentary  Environments. 
W89-11614  2J 

New   Procedure   for   Gridding   Elevation   and 
Stream  Line  Data  with  Automatic  Removal  of 
Spurious  Pits, 
W89- 11679  7C 

Comparison   of  Methods   of  Estimating   Mean 

Watershed  Slope, 

W89-11794  2E 


Glaciated  Coasts. 
W89-12118 


2J 


Geomorphology  of  a  Tectonically  Active,  Gla- 
ciated Coast,  South-Central  Alaska. 
W89-12119  8E 

Holocene  Evolution  of  the  South-Central  Coast 

of  Iceland. 

W89-12122  2J 

Inventory  of  Coastal  Environments  and  Classifi- 
cation of  Maine's  Glaciated  Shoreline, 
W89-12123  2J 

Quaternary     Stratigraphy     of     Representative 
Maine  Estuaries:  Initial  Examination  by  High- 
Resolution  Seismic  Reflection  Profiling. 
W89-12124  2J 

Development   of   the    Northwestern    Buzzards 

Bay  Shoreline,  Massachusetts. 

W89-12125  2J 

National  Research  Program  of  the  Water  Re- 
sources Division,  U.S.  Geological  Survey,  Fiscal 
Year  1987. 
W89-12134  9c 

GEOPHYSICS 

Storage  Basin  Volume  and  Drainage  Basin  Dy- 
namics: Camas  Prairie,  South-Central  Idaho. 
W89-11275  2F 


SU-36 


SUBJECT  INDEX 


GROUNDWATER 


Evaluation  of  Electromagnetic  Tomography  to 
Map  In  Situ  Water  in  Heated  Welded  Tuff. 
W89- 11752  7C 

Electromagnetic  Data  Interpretation  Using  Mul- 
tivariate Least-Squares  Regression. 
W89-11917  7C 

Applying  Seismic  Reflection  Techniques  to  Hy- 

drogeological  Investigations. 

W89- 11919  7B 

Use  of  Ground-Penetrating  Radar  in  Defining 

Glacial  Outwash  Aquifers. 

W89- 11921  7B 

GEORGIA 

Benthic  Bacterial  Biomass  and  Production  in  a 

Blackwater  River. 

W89- 11305  2H 

Diagenesis  of  Organic  Matter  in  Georgia  Salt 

Marshes. 

W89- 11809  2L 

GEOSYNTHETIC  MATERIALS 

Chemical  Compatibility  Testing  of  Geosynthe- 
tics  to  be  used  as  Containment  Barriers  in  Haz- 
ardous Waste  Management. 
W89- 12030  8G 

GEOTHERMAL  RESOURCES 

Some  Theoretical  and  Field  Aspects  of  Reinjec- 

tion  in  Geothermal  Reservoirs. 

W89-11765  5E 

GEOTHERMAL  STUDIES 

Identifying  Fracture  Interconnections  Between 
Boreholes  Using  Natural  Temperature  Profiling: 
I.  Conceptual  Basis. 
W89-11282  2F 

Some  Theoretical  and  Field  Aspects  of  Reinjec- 

tion  in  Geothermal  Reservoirs. 

W89- 11765  5E 

GEOTOMOGRAPHY 

Evaluation  of  Electromagnetic  Tomography  to 
Map  In  Situ  Water  in  Heated  Welded  Tuff. 
W89-11752  7C 

GERMINATION 

Sensitivity    of   Forest    Plant    Reproduction   to 
Long-Range  Transported  Air  Pollutants:   The 
Effects  of  Wet  Deposited  Acidity  and  Copper 
on  Reproduction  of  Populus  tremuloides. 
W89-11528  5C 

GIARDIA 

Monoclonal  Antibody  Based  Immunofluorescent 
Assay  for  Giardia  and  Cryptosporidium  Detec- 
tion in  Water  Samples. 
W89-11096  5A 

Correlations  of  the  Protozoa,  Cryptosporidium 

and  Giardia,  with  Water  Quality  Variables  in  a 

Watershed. 

W89-11107  5B 

Viability  of  Giardia  Cysts  Suspended  in  Lake, 

River,  and  Tap  Water. 

W89-11510  5C 

Inactivation  of  Giardia  muris  Cysts  by  Chlora- 

mines. 

W89-11795  5F 

GILLS 

Morphometric  Study  of  the  Effects  of  Tributyl- 
tin  Compounds  on  the  Gills  of  the  Mummichog, 
Fundulus  heteroclitus, 
W89- 11673  5C 

Effects  of  Hydrogen  and  Aluminium  Ions  on 

Fish  Gills, 

W89- 11849  5G 


GLACIAL  AQUIFERS 

Use  of  Ground-Penetrating  Radar  in  Defining 

Glacial  Outwash  Aquifers. 

W89-11921  7B 

Ground  Water  in  an  Upland  Valley,  the  Linger- 
ing Influence  of  a  Glacial  Lake:  Williamstown, 
Massachusetts. 
W89- 11945  2F 

GLACIAL  LAKES 

Ground  Water  in  an  Upland  Valley,  the  Linger- 
ing Influence  of  a  Glacial  Lake:  Williamstown, 
Massachusetts. 
W89-11945  2F 

GLACIAL  SEDIMENTS 

Hydrogeologic    Facies    Models    to    Delineate 
Large-scale  Spatial  Trends  in  Glacial  and  Gla- 
ciofluvial  Sediments. 
W89- 11302  a 

Detection  of  Subsurface  Gasoline  Contamination 
in  New  England  Glaciated  Terrain  Using  Soil 
Gas  Surveying. 
W89-11952  5A 

Evolutionary  Model  for  Transgressive  Sedimen- 
tation on  the  Eastern  Shore  of  Nova  Scotia, 
W89-12121  2J 

Holocene  Evolution  of  the  South-Central  Coast 

of  Iceland. 

W89-12122  y 

Inventory  of  Coastal  Environments  and  Classifi- 
cation of  Maine's  Glaciated  Shoreline, 
W89-12123  y 

GLACIAL  STREAMS 

Particle  Size  Analysis  of  the  Sediment  Suspend- 
ed in  a  Proglacial  Stream:  Glacier  de  Tsidjiore 
Nouve,  Switzerland. 
W89-11284  y 

Chemical  Characteristics  and  Suspended  Sedi- 
ment Load  of  Meltwaters  from  a  Himalayan 
Glacier  in  India. 
W89-11376  2K 


GLACIATION 

Glaciated  Coasts. 
W89-12118 


2J 


Geomorphology  of  a  Tectonically  Active,  Gla- 
ciated Coast,  South-Central  Alaska. 
W89-12119  8E 

Inventory  of  Coastal  Environments  and  Classifi- 
cation of  Maine's  Glaciated  Shoreline, 
W89-12123  2J 

Quaternary     Stratigraphy     of     Representative 
Maine  Estuaries:  Initial  Examination  by  High- 
Resolution  Seismic  Reflection  Profiling. 
W89-12124  a 

Development    of   the    Northwestern    Buzzards 

Bay  Shoreline,  Massachusetts. 

W89-12125  y 

GLACIERS 

Chemical  Characteristics  and  Suspended  Sedi- 
ment Load  of  Meltwaters  from  a  Himalayan 
Glacier  in  India. 
W89-11376  2K 

GLACIOHYDROLOGY 

Hydrogeologic    Facies    Models    to    Delineate 
Large-scale  Spatial  Trends  in  Glacial  and  Gla- 
ciofluvial  Sediments. 
W89- 11302  y 

Chemical  Characteristics  and  Suspended  Sedi- 
ment Load  of  Meltwaters  from  a  Himalayan 
Glacier  in  India. 
W89- 11376  2K 


GOVERNMENTAL  INTERRELATIONS 

Conflict  Analysis  of  the  Shoal  Lake  Subdivision. 
W89-11166  6E 

Regionalization    in    Water    Supply    Industry: 

Status  and  Needs. 

W89- 11602  6B 

GRANITE 

Geochemistry    of    Radon-Rich    Waters    from 

Two-Mica  Granites. 

W89- 11949  2K 

GRAPHICAL  METHODS 

Unbiased  Plotting  Position  Formula  for  the  Gen- 
eral Extreme  Value  Distribution, 
W89-11676  7C 

GRASSES 

Leaf  Material  Production  in  Nymphaea  lotus  L.: 
Implications  for  Sustained  Detritus  Production. 
W89- 11322  2H 

Response  of  White  Clover  (Trifolium  repens  L.) 
and  Ryegrass  (Lolium  perenne  L.)  to  Acid  Rain 
in  Situations  of  Species  Interferences. 
W89-11527  5C 

Water    Relations    and    Growth    Responses    of 
Uniola  paniculata  (Sea  Oats)  to  Soil  Moisture 
and  Water-Table  Depth. 
W89- 11529  2G 

GRAVEL 

Flushing  Flow  Recommendations  for  Mainte- 
nance of  Salmonid  Spawning  Gravels  in  a  Steep, 
Regulated  Stream. 
W89-11716  8I 

GRAVITY  STUDIES 

Storage  Basin  Volume  and  Drainage  Basin  Dy- 
namics: Camas  Prairie,  South-Central  Idaho. 
W89-11275  2F 

GRAZING 

Storm  Runoff  Characteristics  of  Grazed  Water- 
sheds in  Eastern  Oregon. 
W89-11164  2E 

Impact  of  Summer  Rainfall  on  the  Temperature 

Gradient     Along     the     United     States-Mexico 

Border, 

W89- 11580  2B 

GREAT  LAKES 

Verifiable  Evaporation  Modeling  on  the  Lauren- 

tian  Great  Lakes. 

W89-11249  2D 

Great  Lakes  Water  Quality  Agreement:  A  Man- 
agement   Framework    for    Multi-jurisdictional 
Action, 
W89- 11866  5G 

GROUND  PENETRATING  RADAR 

Use  of  Ground-Penetrating  Radar  in  Defining 

Glacial  Outwash  Aquifers. 

W89-11921  7B 

GROUNDWATER 

Spatial  and  Temporal  Gradients  in  Aquifer  Oxi- 
dation-Reduction Conditions. 
W89-11266  2K 

Chemical  Hydrogeology  in  Natural  and  Con- 
taminated Environments. 
W89-11372  2K 


■"a 

I 

a. 

s 

-; 

i 

I 

: 
■  i 


„) 


at 
as 


Hydrogeology  of  Sedimentary  Basins. 

W89- 11373 


2F 


Fluorine  Occurrence  in  Groundwater  in  Israel 

and  Its  Significance. 

W89-11377  2K 


SU-37 


GROUNDWATER 


SUBJECT  INDEX 


Hydrogeology  of  the  Western  Part  of  the  Salt 
River  Valley  Area,  Maricopa  County,  Arizona. 
W89- 11484 


2F 


5E 


Radiation  Effects  on  Chemistry. 
W89- 11590 

GROUNDWATER  AVAILABILITY 

Water  Supply  Impacts  of  Nuclear  Fall. 
W89-11156  4C 

Measuring  Drought  Impacts:  The  Illinois  Case. 
W89-11158  2E 

GROUNDWATER  BARRIERS 

Organic  Fluid  Effects  upon  Bentonite. 

W89- 12031  5G 

GROUNDWATER  BASINS 

Storage  Basin  Volume  and  Drainage  Basin  Dy- 
namics: Camas  Prairie,  South-Central  Idaho. 
W89-11275  2F 

GROUNDWATER  DEPLETION 

Hydrologic  Responses  to  Development  in  Re- 
gional Sedimentary  Aquifers, 
W89-11274  4C 

GROUNDWATER  LEVEL 

Bouwer  and  Rice  Slug  Test-An  Update, 

W89- 11272  7B 

Fluid  Density  and  Gravitational  Variations  in 
Deep  Boreholes  and  Their  Effect  on  Fluid  Po- 
tential. 
W89- 11277  2F 

Groundwater  Level  and  Hydrochemistry  in  the 
San  Jacinto  Basin,  Riverside  County,  California 
W89-11375  2F 

Maps  Showing  Altitude  of  the  Potentiometric 
Surface  and  Changes  in  Water  Levels  in  the 
Sparta-Memphis  Aquifer  in  Eastern  and  South- 
ern Arkansas,  Spring  1986. 
W89- 11481  7C 

Potentiometric  Surface  of  the  Aquia  Aquifer  in 
Southern  Maryland  During  the  Fall  of  1987 
W89- 11485  7C 

Potentiometric  Surface  of  the  Magothy  Aquifer 
in  Southern  Maryland  During  the  Fall  of  1987 
W89- 11486  7C 

Altitude  and  Configuration  of  the  Potentiome- 
tric Surface  in  the  Triassic  Sandstones  and 
Shales,  Northeastern  Chester  County,  Pennsyl- 
vania, September  1987  through  January  1988 
W89- 11493  7C 

Rapid  Rise  of  Shallow  Groundwater  Tables  on 
Infiltration-Preliminary  Results  and  Implications 
on  Aquifer  Contamination. 
W89-11935  2F 

GROUNDWATER  MANAGEMENT 

Watershed  Models  and  Their  Applicability  to 

Conjunctive  Use  Management. 

W89-11168  2F 

Management  Functions  for  Effective  Controls  of 

Groundwater  Contamination. 

W89-11489  5G 

Chance-Constrained  Model  for  Management  of 

Stream-Aquifer  System. 

W89- 11596  4B 

Diagnosis  of  Seventy  Municipal  Water  Supply 

Boreholes  in  Lima,  Peru. 

W89-11681  3B 

Optimal  Control  of  Groundwater  by  the  Feed- 
back Method  of  Control. 
W89-11774  4B 


Mathematical   Analysis  of  Artificial   Recharge 

from  Basins. 

W89- 11803  4B 

Proceedings  of  the  FOCUS  Conference  on  East- 
ern Regional  Ground  Water  Issues. 
W89-11916  2F 

Ground  Water  Risk  Management  on  Cape  Cod: 
The  Applicability  of  Geographic   Information 
System  Technology. 
W89-11941  4B 

Suffolk    County    Water    Authority    Watershed 

Protection  Strategy. 

W89- 11942  6A 

Determination  of  Safe  Yield  for  Public  Supply 
Well  Fields  Impacted  by  Salt-Water  Upconing 
in  Eastern  Long  Island. 
W89- 11943  4B 

Challenges  in  Creating  a  Local  Groundwater 

Protection  Plan. 

W89- 11944  4B 

GROUNDWATER  MINING 

Hydrologic  Responses  to  Development  in  Re- 
gional Sedimentary  Aquifers, 
W89- 11274  4C 

GROUNDWATER  MOVEMENT 

Bacterial  Transport  in  Fractured  Rock:  A  Field- 
Scale  Tracer  Test  at  the  Chalk  River  Nuclear 
Laboratories. 
W89-11080  5B 

Watershed  Models  and  Their  Applicability  to 

Conjunctive  Use  Management. 

W89-11168  2F 

Contaminant   Transport   in   a   Single   Fracture: 

Periodic  Boundary  and  Flow  Conditions. 

W89- 11248  5B 

Assessing  the  Validity  of  the  Channel  Model  of 
Fracture  Aperture  Under  Field  Conditions. 
W89-11252  2F 

Boundary  Conditions  and  Point  Sources  in  the 

Finite    Element    Integration   of  the   Transport 

Equation, 

W89-11255  2F 

Discrete    Kernel  Method    of    Characteristics 

Model    of   Solute  Transport   in    Water   Table 

Aquifers, 

W89- 11256  5B 

Simple  Analytic  Functions  for  Modeling  Three- 
Dimensional  Flow  in  Layered  Aquifers. 
W89- 11262  2F 

Optimum  Experimental   Design  for  Parameter 
Identification  in  Groundwater  Hydrology. 
W89- 11269  2F 

Hydrodynamic  Dispersion  at  the  Local  Scale  of 

Continuum  Representation. 

W89- 11270  5B 


Coastal  Ground-water  Boundary, 
W89-11273 


2F 


Estimating  Water  Table  Altitudes  for  Regional 
Groundwater  Flow  Modeling,  U.S.  Gulf  Coast 
W89-11276  2F 

Identifying  Fracture  Interconnections  Between 
Boreholes  Using  Natural  Temperature  Profiling: 
I.  Conceptual  Basis. 
W89-11282  2F 

Relationships  Between  Seepage  Chemistry  and 
Flow  Path  Through  the  Near-shore  Sediments 
of  an  Acidic  Lake. 
W89- 11341  5C 


Reconnaissance  Estimates  of  Natural  Recharge 
to  Desert  Basins  in  Nevada,  U.S.A.,  by  Using 
Chloride-Balance  Calculations. 
W89-11374  2F 

Hydrologic  Conditions  at  the  Idaho  National 
Engineering  Laboratory,  1982  to  1985. 
W89-11482  5B 

Effect  of  Low  Electrolyte  Concentration  on  Hy- 
draulic   Conductivity    of    Clay-Sand-Hydroxy 
Polymers  Systems. 
W89- 11573  2G 

Sources  and  Flow  of  North  Canterbury  Plains 

Groundwater,  New  Zealand. 

W89- 11682  2F 

Tritium  as  an  Indicator  of  Recharge  and  Disper- 
sion in  a  Groundwater  System  in  Central  Ontar- 
io. 
W89-11753  5p 

Generalized  Two-Dimensional  Analytical  Solu- 
tion for  Hydrodynamic  Dispersion  in  Bounded 
Media  with  the  First-Type  Boundary  Condition 
at  the  Source, 
W89- 11755  5B 

Symmetric-Matrix  Time  Integration  Scheme  for 

the  Efficient  Solution  of  Advection-Dispersion 

Problems, 

W89-11756  5B 

Methods  for  Determining  Transverse  Dispersion 
Coefficients   of  Porous   Media   in   Laboratory 
Column  Experiments. 
W89-11766  2F 

Solute  Advection  in  Stratified  Formations. 
W89- 11769  2F 

Optimal  Control  of  Groundwater  by  the  Feed- 
back Method  of  Control. 
W89-11774  4B 

Numerical  Investigation  of  the  Conjugate  Gradi- 
ent Method  as  Applied  to  Three-dimensional 
Groundwater  Flow  Problems  in  Randomly  Het- 
erogeneous Porous  Media, 
W89- 11783  7C 

Seepage  Exclusion  Problem  for  Sloping  Cylin- 
drical Cavities, 
W89- 11784  2G 

Application  of  Cross-Well  Voltage  Measure- 
ments for  Assessing  Fracture  Flow  Hydrology. 
W89-11918  7B 

Rapid  Rise  of  Shallow  Groundwater  Tables  on 
Infiltration-Preliminary  Results  and  Implications 
on  Aquifer  Contamination. 
W89-11935  2F 

Reliability  of  Groundwater   Modeling  for  the 

Analysis  of  Quarry  Dewatering. 

W89-11939  4C 

Transport    of   a    Non-Aqueous    Phase    Liquid 
within  a  Combined  Perched  and  Water  Table 
Aquifer  System. 
W89- 11946  5B 

Conceptual  Model  of  Nutrient  Transport  in  Sub- 
surface Soil  Systems, 
W89- 11958     '  5B 

Simulation  of  Groundwater  Flow  Characteris- 
tics by  Flow  and  Mass  Transport  Models. 
W89- 12006  so 

National  Research  Program  of  the  Water  Re- 
sources Division,  U.S.  Geological  Survey,  Fiscal 
Year  1987. 
W89-12134  9C 


SU-38 


SUBJECT  INDEX 


GROUNDWATER  POLLUTION 


GROUNDWATER  POLLUTION 

Microbial  Transformations  of  Azaarenes  in  Cre- 
osote-Contaminated   Soil   and   Ground   Water: 
Laboratory  and  Field  Studies. 
W89-11072  5B 

Bacterial  Transport  in  Fractured  Rock:  A  Field- 
Scale  Tracer  Test  at  the  Chalk  River  Nuclear 
Laboratories. 
W89-11080  5B 

Kinetics  of  Methane-Oxidizing  Biofilms  for  Deg- 
radation of  Toxic  Organics. 
W89-11092  5B 

Degradation  of  Trichloroethylene  by  Methano- 
trophic  Bacteria  in  a  Laboratory  Column  of 
Saturated  Aquifer  Material. 
W89-11093  5G 


Determination  of  Active  Biomass. 
W89-11099 


5D 


Virus  Survival  and  Transport  in  Groundwater. 
W89-11111  5B 

Biological  Elimination  of  Dichloromethane  from 
Contaminated     Groundwater-Interference     by 
Components  of  the  Groundwater. 
W89-11123  5G 

Bacterial  Biodegradation  of  Petroleum  Hydro- 
carbons in  Groundwater:  In  Situ  Augmented 
Bioreclamation    with    Enrichment    Isolates    in 
California. 
W89-11147  5G 

Modeling  Microbial  Transport  in  Porous  Media. 
W89-11149  5B 

Ground  Water  Monitoring  for  Temik  (Aldicarb) 

in  Florida. 

W89-11163  5A 

Brine  Discharge  and  Salinization,  Concho  River 

Watershed,  West  Texas. 

W89- 11280  5B 

Groundwater   Modeling   for   Salinity   Manage- 
ment: an  Australian  Case  Study. 
W89- 11281  2F 

Chemical  Hydrogeology  in  Natural  and  Con- 
taminated Environments. 
W89-11372  2K 

Identification  and  Quantification  of  p-Chloro- 

benzenesulfonic  Acid  in  Groundwater. 

W89- 11404  5  A 

Polonium  in  Florida  Groundwater  and  Its  Possi- 
ble Relationship  to  the  Sulfur  Cycle  and  Bacte- 
ria. 
W89-11409  5B 

Simulation  Model  for  the  Fate  of  Pesticide  Resi- 
dues in  a  Field  Soil, 
W89-11423  5B 

Iodine- 129  in  the  Snake  River  Plain  Aquifer  at 

the   Idaho    National    Engineering    Laboratory, 

Idaho. 

W89-11477  5B 

Hydrologic  Conditions  at  the  Idaho  National 
Engineering  Laboratory,  1982  to  1985. 
W89-11482  5B 

Management  Functions  for  Effective  Controls  of 

Groundwater  Contamination. 

W89-11489  5G 

Biodegradation  of  trans- 1,2-Dichloroethylene  by 
Methane-Utilizing  Bacteria  in  an  Aquifer  Simu- 
lator. 
W89-11593  5G 


Subsurface  Transport  of  Contaminants. 
W89-11616 


5B 


Air     Stripping     Removes     Petroleum     from 

Groundwater. 

W89-11633  5G 

Atmospheric   Sulfur  Deposition    1950-1985   In- 
ferred from  Sulfate  in  Groundwater. 
W89-U754  5B 

Generalized  Two-Dimensional  Analytical  Solu- 
tion for  Hydrodynamic  Dispersion  in  Bounded 
Media  with  the  First-Type  Boundary  Condition 
at  the  Source, 
W89-11755  5B 

Symmetric-Matrix  Time  Integration  Scheme  for 

the  Efficient  Solution  of  Advection-Dispersion 

Problems, 

W89-11756  5B 

Contaminant  Transport  and  Biodegradation:  1. 
A  Numerical  Model  for  Reactive  Transport  in 
Porous  Media. 
W89-11757  5B 

Contaminant  Transport  and  Biodegradation:  2. 
Conceptual  Model  and  Test  Simulations. 
W89-11758  5B 

Analytical    Model    of   Contaminant    Transport 

from    Diffuse    Sources    in    Saturated    Porous 

Media, 

W89-11762  5B 

Evaluation    of    Mathematical    Models    of   the 
Transport  of  Biologically  Reacting  Solutes  in 
Saturated  Soils  and  Aquifers, 
W89-11780  5B 

Groundwater   Contamination   by    Nematicides: 

Influence  of  Recharge  Timing  Under  Pineapple 

Crop. 

W89-11789  5B 

Optimal  Estimation  of  Contaminant  Transport  in 

Ground  Water. 

W89-11790  5B 

Agricultural  Chemicals  in  Ground  Water:  Pro- 
posed Pesticide  Strategy. 
W89- 11881  5G 

Agricultural  Chemicals  in  Ground  Water:  Sum- 
mary Minutes  from  the  1987  Pesticide  Strategy 
Workshop. 
W89-11882  5G 

Volatile  Organic  Compounds  in  Groundwater 
and  Leachate  at  Wisconsin  Landfills. 
W89-11891  5B 

Proceedings  of  the  FOCUS  Conference  on  East- 
ern Regional  Ground  Water  Issues. 
W89-11916  2F 

Groundwater  Monitoring  in  Karstic  Terrain:  A 
Case  Study  of  a  Landfill  in  Northern  New  York. 
W89- 11920  2F 

Surface  Water  Tracer  Investigation  of  Leachate 
Discharge  from  a  New  York  City  Landfill. 
W89-11922  5B 

Predicting   and   Tracing   Low   Level   Volatile 

Contaminants:  A  Case  Study. 

W89-11923  5B 

Ethylene  Thiourea  in  Maine  Ground  Water. 
W89- 11925  5B 

Potential    Nitrate    Contamination    of    Shallow 
Ground  Water  Following  Chemical  Rehabilita- 
tion of  a  Septic  System. 
W89-11926  5B 

Predicting  Nitrogen  Concentrations  in  Ground 

Water-An  Analytical  Model. 

W89-11927  5B 


Reduction    of    Volatile     Organic     Compound 
Levels  in  Soils  and  Ground  Water  Using  In- 
Ground  Soil  Venting. 
W89-11931  5G 

Multiobjective  Analysis  of  a  Complex  Aquifer 
System  Contaminated  with  Dense  Chlorinated 
Hydrocarbons  and  Heavy  Metals. 
W89-11932  5B 

Creation  of  an  Artificially  Produced  Fracture 

Zone  to   Prevent   Contaminated   Groundwater 

Migration. 

W89- 11933  5G 

Capture  Zone  Design  Using  Simulation  Models 

and  Optimization  Techniques. 

W89- 11934  5G 

Rapid  Rise  of  Shallow  Groundwater  Tables  on 
Infiltration-Preliminary  Results  and  Implications 
on  Aquifer  Contamination. 
W89-11935  2F 

Highway  Deicing  Salt  Contamination  Problems 

and  Solutions  in  Massachusetts. 

W89-11937  5B 

Transport    of   a    Non-Aqueous    Phase    Liquid 
within  a  Combined  Perched  and  Water  Table 
Aquifer  System. 
W89- 11946  5B 

Geochemistry    of    Radon-Rich    Waters    from 

Two-Mica  Granites. 

W89- 11949  2K 

Aeration  for  the  Removal  of  Rn  from  Small 

Water  Supplies. 

W89-11950  5F 

Hydrogeologic    and    Soil    Gas    Evaluation    of 
Groundwater    Contamination    at    a    Municipal 
Landfill  in  New  York  State. 
W89-11951  5B 

Detection  of  Subsurface  Gasoline  Contamina- 
tion in  New  England  Glaciated  Terrain  Using 
Soil  Gas  Surveying. 
W89-11952  5A 

Groundwater    Pollution-Problems    and    Solu- 
tions. 
W89-11963  5B 

Nitrate  Contamination  of  the  Water-Table  Aqui- 
fer by  Septic  Tank  Systems  in  the  Coastal  Plain 
of  Delaware. 
W89-11964  5B 

Virus  Movement  into  Groundwater  from  Septic 

Tank  Systems. 

W89-11965  5B 

Hydrogeologic  Misinterpretations  and  Aquifer 

Contamination  Caused  by  Leaking  Monitoring 

Wells. 

W89- 12003  7A 

Construction  and  Quality  Assessment  of  the  In 
Situ  Containment  of  Contaminated  Groundwat- 
er. 
W89- 12004  5G 

Capture    of    a     Groundwater     Contamination 
Plume  in  Fractured  Bedrock  by  an  Artificially 
Produced  Fracture  Zone  Created  through  Con- 
trolled Blasting. 
W89- 12005  5G 

Isolation  and  Mitigation  of  Groundwater  Con- 
tamination   Based   on   Groundwater   Modeling 
Techniques:  A  Case  History. 
W89-12007  5G 


X 

: 
i 

I 

.3 

: 

'8 


«} 


3» 

as 

30 


SU-39 


GROUNDWATER  POLLUTION 


SUBJECT  INDEX 


Control  and  Remediation  of  Volatile  Organic 
Chemical  Migration  in  Fractured  Bedrock. 
W89- 12008  5B 

Design  and  Operational  Characteristics  of  a  Col- 
lection Treatment/Recharge/Flushing  Ground- 
water Remediation  System. 
W89- 12009  5G 

Case  History  of  a  Contaminated  Groundwater 

Discharge   to   Surface   Water   Pursuant   to   an 

ACL. 

W89-12010  5G 

Basics  of  Groundwater  Contamination  Model- 
ing. 
W89-12011  5B 

In  Situ  Flushing  and  Bioreclamation  Technol- 
ogies   at    a    Creosote-Based    Wood    Treatment 
Plant. 
W89-12014  5G 

Industrial   Plant  Expansion:   Groundwater  and 

Soil  Cleanup. 

W89- 12021  5G 

Practical  Approach  for  the  Biological  Remedi- 
ation of  Hazardous  Waste  Sites. 
W89- 12022  5G 

Site-Specific  In  situ  Treatment  Process  Develop- 
ment Program  for  a  Wood  Preserving  Site 
W89- 12025  5G 

Winterization:  Considerations  and  Efforts. 
W89- 12037  5G 

Contamination  Assessment  and  Remedial  Alter- 
natives for  Former  Waste  Oil  Processing  Facili- 
ty Contaminating  the  Biscayne  Aquifer. 
W89- 12039  5G 

Strategies  for  External  Lead  Detection  of  Un- 
derground Storage  Tanks. 
W89- 12047  7A 

Statistical  Model  for  Distribution  of  Chemicals 

in  Groundwater, 

W89- 12059  5B 

Modeling  of  Contaminant  Transport  from  Re- 
serve Pit  Sites. 
W89- 12067  5B 

Recovery  of  DNAPL-Theory  and  Practice 
W89- 12070  5G 

Corrective  Action  at  Solid  Waste  Management 
Units  Under  a  RCRA  Permit;  aN  Authorized 
State's  Experience. 
W89- 12073  5E 

Protection    of    Public    Water    Supplies    from 

Ground-Water  Contamination. 

W89-12128  5G 

Evaluation  of  the  Sources  of  Nitrate  in  Ground- 
water Near  Mount  Gambier,  South  Australia 
W89-12132  5B 

Soil  Salinity:  Irrigation  Practices  and  Effects  on 
Crops  and  Ground  Water,  January   1977-May 
1988:   Citations  from  the  Selected   Water  Re- 
sources Abstracts  Database. 
W89-12144  5B 

Sanitary  Landfalls,  January  1978-April  1988:  Ci- 
tations from  the  NTIS  Bibliographic  Database 
W89-12150  5B 

Ground  Water  Pollution:  General  Studies,  De- 
cember  1984-January   1988:  Citations  from  the 
NTIS  Bibliographic  Database. 
W89-12172  5B 


GROUNDWATER  POTENTIAL 

Preliminary    Report    on    Ground-Water    Re- 
sources of  the  Chicago  Region,  Illinois. 
W89- 11883  2F 

Ground-Water  Resources  of  Jasper  and  Newton 

Counties,  Texas. 

W89-11890  2F 

GROUNDWATER  QUALITY 

Applying  Bacteriological  Parameters  for  Evalu- 
ating Underground  Water  Quality 
W89-11128  5A 

Effects  of  Variations  in  Recharge  on  Ground- 
water Quality. 
W89- 11378  6G 

Hydrology  and  Water  Quality  Aspects  of  Rhine 

Bank  Groundwater  in  the  Netherlands. 

W89- 11683  2F 

Homeowner's  Guide  to  Domestic  Wells 

W89- 11888  5G 

Preliminary  Assessment  of  the  Effects  of  Subsur- 
face Sewage  Sludge  Disposal  on  Groundwater 
Quality, 
W89-11914  5C 

Groundwater  Monitoring  in  Karstic  Terrain:  A 
Case  Study  of  a  Landfill  in  Northern  New  York 
W89- 11920  2F 

Abandonment     of    Groundwater     Monitoring 

Wells  at  the  Savannah  River  Plant,  Aiken,  South 

Carolina. 

W89- 11929  5G 

Evaluating  Homeowners'  Ground  Water  Treat- 
ment Options. 
W89-11938  5F 

Groundwater    Protection    Initiatives    for    the 
Public  Drinking  Water  Supply  in  the  Town  of 
Cheshire,  Connecticut. 
W89- 11940  6E 

Ground  Water  Risk  Management  on  Cape  Cod: 
The  Applicability  of  Geographic   Information 
System  Technology. 
W89- 11941  4B 

Determination  of  Safe  Yield  for  Public  Supply 
Well  Fields  Impacted  by  Salt-Water  Upconing 
in  Eastern  Long  Island. 
W89- 11943  4B 

Challenges  in  Creating  a  Local  Groundwater 

Protection  Plan. 

W89- 11944  4B 

Groundwater  Quality  Monitoring  in  a  Risk  As- 
sessment Framework. 
W89-12057  5A 

Recharge  Studies  in  the  Western  Murray  Basin: 

3.  Results  of  Drilling  Programs  at  Euston  and 

Balranald. 

W89- 12077  2F 

GROUNDWATER  RECHARGE 

Evaluation  of  Groundwater  Replenishment  Co- 
efficients from  the  Record  of  a  Borehole  Pene- 
trating the  Unsaturated  Zone. 
W89- 11264  2F 

Storage  Basin  Volume  and  Drainage  Basin  Dy- 
namics: Camas  Prairie,  South-Central  Idaho 
W89- 11275  2F 

Pedogenic  Carbonates  in  a  Calciaquoll  Associat- 
ed with  a  Recharge  Wetland. 
W89-11575  2G 


Hydrology  and  Water  Quality  Aspects  of  Rhine 

Bank  Groundwater  in  the  Netherlands 

W89- 11683  2F 

Tritium  as  an  Indicator  of  Recharge  and  Disper- 
sion in  a  Groundwater  System  in  Central  Ontar- 
io. 
W89- 11753  5F 

Groundwater   Contamination    by    Nematicides: 

Influence  of  Recharge  Timing  Under  Pineapple 

Crop. 

W89- 11789  5B 

Mathematical   Analysis  of  Artificial   Recharge 

from  Basins. 

W89- 11803  4B 

Recharge  Studies  in  the  Western  Murray  Basin: 

3.  Results  of  Drilling  Programs  at  Euston  and 

Balranald. 

W89- 12077  2F 

GROUNDWATER  RESOURCES 

Preliminary     Report    on    Ground-Water    Re- 
sources of  the  Chicago  Region,  Illinois. 
W89-11883  2F 

GROUNDWATER  STORAGE 

Storage  Basin  Volume  and  Drainage  Basin  Dy- 
namics: Camas  Prairie,  South-Central  Idaho 
W89-11275  2F 

GROWTH 

Effect  of  Copper  and  Zinc  on  the  Growth  and 
Emergence  of  Epeorus  latifolium  (Ephemerop- 
tera)  in  an  Indoor  Model  Stream 
W89-11412  5C 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don  idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: I.  Scheme  of  the  Experiment,  Tempera- 
ture, Water  Flow  in  the  Ponds  and  Fish  Produc- 
tion (Podchow  Wylegu  Amura  Bialego  (Cteno- 
pharyngodon  idella  Val.)  w  Stawach  Zasilanych 
Woda  Podgrzana:  I.  Schemat  Eksperymentu, 
Temperatura  i  Przeplyw  Wody  w  Stawach  Oraz 
Wyniki  Rybackie). 
W89-11497  si 

Water    Relations    and    Growth  Responses    of 

Uniola  paniculata  (Sea  Oats)  to  Soil  Moisture 
and  Water-Table  Depth. 
W89- 11529  2G 

GROWTH  CHAMBERS 

Evaluation  of  the  Metabolism  of  Sestonic  and 
Epilithic  Communities  in  Running  Waters  Using 
an  Improved  Chamber  Technique, 
W89- 11547  2H 

GROWTH  KINETICS 

Microbial  Colonization  of  a  Smooth  Substratum: 
a  Kinetic  Analysis  Using  Image  Analysis. 
W89-11108  2H 

Biodegradation  and  Growth  Kinetics  of  Enrich- 
ment Isolates  on  Benzene,  Toluene,  and  Xylene 
W89-11148  5B 

Unified   Theory   for   Microbial    Growth   Con- 
trolled by  Multiple  Limiting  Substances, 
W89-11150  5D 

Growth  Response  of  Bacteria  to  Extracellular 

Products  of  Bloom  Algae. 

W89-11293  5C 

Phosphorus-Dependent  Growth  Kinetics  of  11 

Species  of  Freshwater  Algae. 

W89-11518  2H 


Sources  and  Flow  of  North  Canterbury  Plains 

Groundwater,  New  Zealand. 

W89- 11682  2F 


GROWTH  MEDIA 

Influence  of  Sulfate  on  Methane  Fermentation  in 

a  Defined  Medium. 

W89-11135  5D 


SU-^0 


SUBJECT  INDEX 


HEAVY  METALS 


Distribution,  Characterization  and  Activity  of 
Microbial  Biomass  of  an  Aerobic  Fixed-Bed  Re- 
actor. 
W89-11136  5D 

Growth  of  Filamentous  Bacteria  in  the  Presence 

of  Heavy  Metals. 

W89- 11143  5D 

Evaluation  of  Different  Plating  Media  Used  in 

the  Isolation  of  Salmonellas  from  Environmental 

Samples. 

W89- 11671  5A 

GROWTH  RATES 

Estimation  of  Unbalanced  Bacterial  Growth  in 
Inhibitory  Environments  by  Physiological  As- 
sessment. 
W89-11077  2H 

Biofilm  Growth  in  a  Drinking  Water  Network: 
A  Preliminary  Industrial  Pilot-Plant  Experiment. 
W89- 11084  5F 

Bacterial  Growth  in  Water  Distribution   Sys- 
tems. 
W89-11152  5F 

Growth  Response  of  Bacteria  to  Extracellular 

Products  of  Bloom  Algae. 

W89- 11293  5C 

Effects  of  Source  and  Destination  on  Growth 
and  Metal  Uptake  in  Freshwater  Clams  Recipro- 
cally Transplanted  Among  South  Central  Ontar- 
io Lakes, 
W89-11541  5C 

Temperature-Independent    Growth    of    Phyto- 

plankton, 

W89- 11564  2H 

GULLY  EROSION 

Sediment  Budget  for  a  Small  Agricultural  Wa- 
tershed. 
W89- 11504  2J 

GUPPIES 

Inhibition   of  Acetylcholinesterase   in  Guppies 
(Poecilia  reticulata)  by  Chlorpyrifos  at  Sublethal 
Concentrations:  Methodological  Aspects. 
W89-11733  5A 

HABITATS 

Habitat-specific    Plasmid    Patterns    in    Natural 
Bacterial  Populations  of  Fresh-water  Lakes. 
W89- 11303  2H 

HALOPHYTES 

Vegetation    Patterns    in    James    Bay    Coastal 
Marshes:  II.  Physiological  Adaptation  to  Salt- 
Induced  Water  Stress  in  Three  Halophytic  Gra- 
minoids. 
W89-11565  2L 


Boston  Harbour:  Past  Problems  and  Future  So- 
lutions. 
W89- 11860  5E 

Inlet  Hydraulics  at  Green  Harbor,  Marshfield, 

Massachusetts. 

W89-12106  8B 

HAWAII 

Groundwater   Contamination   by   Nematicides: 

Influence  of  Recharge  Timing  Under  Pineapple 

Crop. 

W89-11789  5B 

HAZARDOUS  MATERIALS 

Prevention  and  Control  of  Oil  and  Hazardous- 
Material  Spills. 
W89-11901  5G 

Liners  for  Waste  Disposal  and  Waste  Storage 
Facilities,   January    1976-April,    1988:   Citations 
from  the  Energy  Data  Base. 
W89-12142  5E 

Deep  Well  Disposal,  January   1977-May  1988: 
Citations  from  the  Selected  Water  Resources 
Abstracts  Database. 
W89-12147  5E 

Deep  Well  Disposal,  January  1976-March  1988: 
Citations  from  the  Energy  Data  Base. 
W89-12155  5E 

HAZARDOUS  WASTES 

Hazardous  and  Toxic  Materials:  Safe  Handling 

and  Disposal. 

W89-11898  5G 


HANDBOOKS 

Homeowner's  Guide  to  Domestic  Wells, 
W89-11888 


5G 


Enhanced  Volatilization  for  Removal  of  Hazard- 
ous Waste  from  Soil. 
W89-12064  5G 

Catalytic  Destruction  of  Hazardous  Organics  in 

Aqueous  Wastes. 

W89-12065  5D 

County  Specific  Hazardous  Waste  Management 

Plans. 

W89-12071  5G 

Municipal    Hazardous    Materials    Management 

Programs  in  California. 

W89-12072  5E 

Central  Hazardous  Toxic  Waste  Facility. 
W89-12074  5D 

HEADWATERS 

Limnological  Properties  of  a  Rocky  Mountain 

Headwater  Reservoir. 

W89-11157  2H 


Superfund. 
W89-11900 


5G 


HEALTH  ASSESSMENT 

Explication  of  Health  Assessment, 
W89- 12054 


1989  Annual   Book  of  Standards.   Section   11: 

Water  and  Environmental  Technology,  Volume 

11.01. 

W89- 12000  2K 

1989   Annual  Book  of  Standards.   Section   11: 

Water  and  Environmental  Technology,  Volume 

11.02. 

W89-12O01  5A 

Pesticide  Applicators  Safety  Manual  for  Irriga- 
tion Systems. 
W89-12129  5G 

HARBORS 

Wave  Grouping  Effect  in  Irregular  Wave  Agita- 
tion in  Harbors. 
W89- 11473  8B 


5C 


Prevention  and  Control  of  Oil  and  Hazardous- 
Material  Spills. 
W89- 11901  5G 

Liability  For  and  Cleanup  Of  Oil  and  Hazardous 
Waste:  Legal  and  Technical  Answers  to  a  Com- 
plex Question. 
W89-11924  6E 

HWHM  88:  Hazardous  Wastes  and  Hazardous 

Materials. 

W89-12O02  5E 

Hazardous  Waste   Reduction   in  the   Pesticide 

Formulating  Industry. 

W89-12017  5D 

Air  Force  Systems  Command  Waste  Minimiza- 
tion Study. 
W89-12020  5D 

Chemical  Compatibility  Testing  of  Geosynthe- 
tics  to  be  used  as  Containment  Barriers  in  Haz- 
ardous Waste  Management. 
W89- 12030  8G 

Hanscom  AFB  Hazardous  Waste  Disposal  Area 

Cleanup. 

W89-12034  5G 

Waste  Disposal  in  the  Federal  Republic  of  Ger- 
many. 
W89- 12041  5E 

Closing  a  Hazardous  Waste  Facility:  Environ- 
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pharyngodon  idella  Val.,  Hypophthalmichthys 
molitrix  Val.,  Aristichthys  nobilis  Rich.)  in  the 
First  Period  of  Life  (Gome  Letalne  Tempera- 
tury  dla  Karpia  (Cyprinus  carpio  L.)  i  Ryb  Ros- 
linozernych  (Ctenopharyngodon  idella  Val.,  Hy- 
pophthalmichthys molitrix  Val.,  Aristichthys  no- 
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Indicator  Bacteria  in  a  Wastewater  Sludge  Heat 
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HEATED  WATER 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: III.  Food  Conditions  (Podchow  Wylegu 
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don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: IV.  Food  (Podchow  Wylegu  Amura 
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Large  Lakes. 
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Effects  of  Water  Hardness  on  the  Toxicity  and 
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of  Medaka,  Oryzias  latipes,  (Japanese). 
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Metal  Contamination  of  Drinking  Water  from 
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Completed  in  the  Chicot  and  Evangeline 
Aquifers,  1977-89  and  1988-89,  and  Measured 
Compaction,  1973-89,  in  the  Houston-Galveston 
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Legionnaires  Diseases  and  the  Water  Environ- 
ment in  Israel. 
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HYDRAULIC  JUMP 

Hydraulic  Jump  in  U-Shaped  Channel. 
W89-11213 


HYDRAULIC  TRANSIENTS 
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HYDRAULIC  MODELS 
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Aromatic  Hydrocarbons  (PAH)  in  Fish. 
W89-11830  5B 

Enzymes  Involved  in  Metabolism  of  PAH  by 
Fishes  and  Other  Aquatic  Animals:  Oxidative 
Enzymes  (or  Phase  I  Enzymes). 
W89-11831  5B 

Enzymes  Involved  in  Metabolism  of  PAH  by 
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Microzonation    of   Denitrification    Activity    in 
Stream  Sediments  as  Studied  with  a  Combined 
Oxygen  and  Nitrous  Oxide  Microsensor 
W89-11511  2H 

OXYGEN  DEFICIT 
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from  a  Treated  Sewage  Outfall. 
W89-11101  5A 

Metals  in  Oysters  from  the  Arnhem  Land  Coast, 
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tion System. 
W89-11228  5D 

Landfarming  for  Treatment  and  Disposal  of  Oily 

Wastes  Originating  in  the  South  Petrochemical 

Complex. 

W89- 11240  5E 

CONNECTICUT  UNIV.,  STORRS.  DEPT.  OF 
GEOLOGY  AND  GEOPHYSICS. 

Methods  for  Determining  Transverse  Dispersion 
Coefficients   of  Porous   Media   in   Laboratory 
Column  Experiments. 
W89-11766  2F 

Application  of  Cross-Well  Voltage  Measure- 
ments for  Assessing  Fracture  Flow  Hydrology. 
W89-11918  7B 

Detection  of  Subsurface  Gasoline  Contamination 
in  New  England  Glaciated  Terrain  Using  Soil 
Gas  Surveying. 
W89-11952  5A 


Limits  to  Growth  and  Septic  Tanks. 
W89-11959 


5E 


Ozone  Disinfection  in  Drinking  Water. 
W89-11476 


5F 


CONNECTICUT  UNIV.,  STORRS. 
ENVIRONMENTAL  RESEARCH  INST. 

Capture  Zone  Design  Using  Simulation  Models 

and  Optimization  Techniques. 

W89-11934  5G 

CONSERVATION  DE  LA  FAUNE,  SAINT- 
SULPICE  (SWITZERLAND). 

Eutrophication  of  Lake  Neuchatel  Indicated  by 

the  Oligochaete  Communities. 

W89-11414  5C 

CONSIGLIO  NAZIONALE  DELLE 
RICERCHE,  PADUA  (ITALY).  1ST.  DI 
CHIMICA  E  TECNOLOGIA  DEI 
RADIOELEMENTI. 

Determination   of  Sediment   Composition   and 

Chronology  as  a  Tool  for  Environmental  Impact 

Investigations. 

W89-11215  5A 

COOK  COLL.,  NEW  BRUNSWICK,  NJ.  DEPT. 
OF  ENVIRONMENTAL  SCIENCE. 

Dissolved  Oxygen  Dynamics  in  the  Mid-Passaic 

River:  Mathematical  Model. 

W89- 11642  5B 

CORNELL  UNTV.,  ITHACA,  NY.  DEPT.  OF 
AGRONOMY. 

Conditioning     Stochastic     Daily     Precipitation 
Models  on  Total  Monthly  Precipitation. 
W89-11782  2B 

CORNELL  UNIV.,  ITHACA,  NY. 
ENVIRONMENTAL  STUDIES  PROGRAM. 

Non-Point  Pollution  Sources  and  Control. 
W89-11974  5B 

CORNELL  UNIV.,  ITHACA,  NY.  SCHOOL  OF 
CIVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Flood  Frequency  Analysis  with  Regional  and 

Historical  Information. 

W89- 11260  2E 
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CORPS  OF  ENGINEERS,  NEW  YORK 
SPECIAL  STUDIES  BRANCH. 

Water  and   Land  Oriented   Wastewater  Treat- 
ment Systems. 
W89-11954  5D 

CORSAN-SITEL,  TRIUNFO  (BRAZIL). 

SITEL:         A         Successful         Petrochemical 

Wastewater  Treatment  System. 

W89-11233  5D 

By-Products    from    a    Petrochemical    Effluent 
Treatment  Plant:  The  Case  of  SITEL 
W89-11236  5E 

CORVALLIS  ENVIRONMENTAL  RESEARCH 
LAB.,  OR. 

Influence  of  Aqueous  Aluminium  and  Organic 
Acids  on  Measurement  of  Acid  Neutralizing  Ca- 
pacity in  Surface  Waters. 
W89-11401  5B 

COSTA  RICA  UNIV.,  SAN  JOSE.  DEFT.  OF 
AGRICULTURAL  ENGINEERING. 

Soil  Macropore  Size  Distribution  from  Water 

Breakthrough  Curves. 

W89- 11577  2G 

CYTOCULTURE  INTERNATIONAL,  INC , 
SAN  FRANCISCO,  CA. 

Bacterial  Biodegradation  of  Petroleum  Hydro- 
carbons in  Groundwater:   In  Situ  Augmented 
Bioreclamation    with    Enrichment    Isolates    in 
California. 
W89-11147  5G 

DAL'NEVOSTOCHNYI  POLITEKHNICHESKII 

INST.,  VLADIVOSTOK  (USSR). 
Determination  of  Seawater  Enthalpy  and  Entro- 
py During  the  Calculation  of  Thermal  Desalina- 
tion Plants. 
W89-11205  1A 

DALHOUSIE  UNIV.,  HALIFAX  (NOVA 
SCOTIA).  CENTRE  FOR  MARINE  GEOLOGY. 

Evolutionary  Model  for  Transgressive  Sedimen- 
tation on  the  Eastern  Shore  of  Nova  Scotia 
W89-12121  2J 

DALHOUSIE  UNIV.,  HALIFAX  (NOVA 
SCOTIA).  MARINE  AFFAIRS  PROGRAM. 

Social,  Economic,  Institutional  and  Legal  Con- 
siderations in  the  Management  of  Land-Based 
Sources  of  Marine  Pollution 
W89-11856  5G 

DARWIN  INST.  OF  TECH.,  CASUARINA 
(AUSTRALIA).  FACULTY  OF  APPLIED 
SCIENCE. 

Metals  in  Oysters  from  the  Arnhem  Land  Coast, 

Northern  Territory,  Australia. 

W89-11389  5B 

DELAWARE  GEOLOGICAL  SURVEY 
NEWARK. 

Nitrate  Contamination  of  the  Water-Table  Aqui- 
fer by  Septic  Tank  Systems  in  the  Coastal  Plain 
of  Delaware. 
W89- 11964  5B 

DELAWARE  UNIV.,  NEWARK.  DEPT  OF 
CIVIL  ENGINEERING. 

Removal  of  Cadmium  (II)  from  Dilute  Aqueous 

Solutions  by  Fungal  Adsorbent, 

W89-11120  5D 

DELAWARE  UNIV.,  NEWARK.  DEPT.  OF 
GEOLOGY. 

Evaluation  of  a  Linear  Bank  Erosion  Equation 
W89- 11267  ^         2J 

DEPARTMENT  OF  AGRICULTURE  FOR 
NORTHERN  IRELAND,  ANTRIM 
FRESHWATER  BIOLOGICAL 
INVESTIGATION  UNIT. 

Temperature-Independent    Growth    of    Phyto- 

plankton, 

W89- 11564  jH 


DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  BURLINGTON  (ONTARIO).  GREAT 
LAKES  LAB.  FOR  FISHERIES  AND 
AQUATIC  SCIENCES. 

Analysis  of  Toxaphene  in  Environmental  Sam- 
ples. 
W89- 11871  5A 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  HALIFAX  (NOVA  SCOTIA) 
HALIFAX  FISHERIES  RESEARCH  LAB. 

Overview    of   Marine    Environmental    Quality 

Issues  on  the  Atlantic  Coast  of  Canada 

W89- 11863  5C 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  NANAIMO  (BRITISH  COLUMBIA) 
FISHERIES  RESEARCH  BRANCH. 

Contribution  of  Seasonally  Flooded  Lands  and 
Minor  Tributaries  to  the  Production  of  Coho 
Salmon  in  Carnation  Creek,  British  Columbia 
W89- 11396  2H 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  NANAIMO  (BRITISH  COLUMBIA) 
PACIFIC  BIOLOGICAL  STATION. 

Ability    of    PHABSIM    to    Predict    Chinook 

Salmon  Spawning  Habitat. 

W89-11717  8I 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  ST.  ANDREWS  (NEW 
BRUNSWICK). 

Tainting  and  Depuration  of  Taint  by  Lobsters 
(Homarus  americanus)  Exposed  to  Water  Con- 
taminated With  a  No.  2  Fuel  Oil:  Relationship 
with  Aromatic  Hydrocarbon  Content  in  Tissue 
W89-11400  5C 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  VANCOUVER  (BRITISH 
COLUMBIA).  WEST  VANCOUVER  LAB. 

Nature   and   Extent   of  Marine   Contamination 
Caused  by  Land-based  Sources  in  Canada. 
W89- 11857  5B 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  WINNIPEG  (MANITOBA) 
FRESHWATER  INST. 

Extreme  Perturbation  of  the  Zooplankton  Com- 
munity of  a  Small  Precambrian  Shield  Lake  by 
the  Addition  of  Nutrients. 
W89-11338  2H 

Biological  Impoverishment  in  Lakes  of  the  Mid- 
western and   Northeastern  United   States  from 
Acid  Rain. 
W89-11621  5C 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  HAMILTON  (NEW 
ZEALAND).  WATER  QUALITY  CENTRE. 

Does  the  Chlorophyll  a  Content  of  Phytoplank- 
ton  Vary  with  Trophic  Status  in  Lakes  on  the 
New  Zealand  Central  Volcanic  Plateau 
W89- 11562  2H 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  TAUPO  (NEW 
ZEALAND).  TAUPO  RESEARCH  LAB. 

Effects  of  Nutrients  on  Aquatic  Plant  Decompo- 
sition Rates, 
W89- 11328  2H 

Fluorescence  and  Carbon  Fixation  by  Phospho- 
rus Deficient  Phytoplankton  in  a  Western  Aus- 
tralian Reservoir. 
W89- 11438  2H 

Invasion   of   Lake   Taupo   by   the   Submerged 
Water  Weed  Lagarosiphon  major  and  its  Impact 
on  the  Native  Flora, 
W89-11818  2H 

DEPARTMENT  OF  THE  ENVIRONMENT, 
OTTAWA  (ONTARIO). 

Canadian  Legislation  Pertaining  to  the  Preven- 
tion and  Control  of  Marine  Pollution. 
W89-11855  6E 


DEUTSCHES  HYDROGRAPHISCHES  INST 
HAMBURG  (GERMANY,  F.R.). 

Investigations  of  'Petroleum  Hydrocarbons'  in 
Seawater,  Using  High  Performance  Liquid 
Chromatography  with  Fluorescence  Detection 
W89-11387  5A 

DISPOSAL  SAFETY,  INC.,  WASHINGTON 
DC. 

Scenarios  for  Repository  Safety  Analysis 

W89- 11588  5E 

Subsurface  Transport  in  Water  and  Gas 

W89- 11591  5B 


Natural  Analogues. 
W89- 11592 


5E 


DIVISION  OF  REACTOR  RESEARCH  AND 
DEVELOPMENT  (AEO,  WASHINGTON,  DC. 

Sediment  Budget  for  a  Small  Agricultural  Wa- 
tershed. 
W89- 11504  2J 

DOLORES  ARCHAEOLOGICAL  PROGRAM 
CO. 

Dolores  Archaeological  Program:  Aceramic  and 

Late  Occupations  at  Dolores. 

W89- 12091  6G 

Dolores  Archaeological  Program:  Anasazi  Com- 
munities at  Dolores:  Grass  Mesa  Village. 
W89-12140  6G 

DORR-OLTVER,  INC.,  STAMFORD,  CT. 

Innovative  Engineered  Systems  for  Biological 

Treatment     of     Contaminated     Surface     and 

Groundwater. 

W89- 12084  5D 

Application  of  the  Two-Phase  Anaerobic  Fluid- 
ized   Bed   Process  to  the  Treatment  of  Corn 
Processing  Wastewater. 
W89- 12085  5D 

DOW  CHEMICAL  U.S.A.,  MIDLAND,  MI. 

Pedogenic  Carbonates  in  a  Calciaquoll  Associat- 
ed with  a  Recharge  Wetland. 
W89- 11575  2G 

DOW  CHEMICAL  U.S.A.,  MIDLAND,  MI 
HEALTH  AND  ENVIRONMENTAL 
SCIENCES. 

New  Approach  to  the  Seven-day  Ceriodaphnia 
dubia  Test  with  Additional  Comments  Pertain- 
ing to  the  Same  Test  for  Daphnia  magna. 
W89-11811  5A 

DREXEL  UNIV.,  PHILADELPHIA,  PA. 

Inspection  of  the  Engineering  Condition  of  Un- 
derwater Concrete  Structures. 
W89- 11905  8A 

DREXEL  UNIV.,  PHILADELPHIA,  PA.  DEPT. 
OF  BIOSCIENCE  AND  BIOTECHNOLOGY. 

Recombinant  DNA  Plasmid  Transmission  to  In- 
digenous Organisms  During  Waste  Treatment 
W89-11094  5B 

DSM  LINBURG  B.V.,  GELEEN 
(NETHERLANDS). 

Unexpected  Odour  Problem  in  the  Biological 

Treatment  of  Chemical  Wastewater, 

W89- 11227  5D 

DU  PONT  DE  NEMOURS  (E.I.)  AND  CO., 
AIKEN,  SC.  SAVANNAH  RIVER  PLANT. 

Abandonment     of     Groundwater     Monitoring 

Wells  at  the  Savannah  River  Plant,  Aiken,  South 

Carolina. 

W89- 11929  5G 
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DU  PONT  DE  NEMOURS  (E.I.)  AND  CO., 
WILMINGTON,  DE.  CHEMICALS  AND 
PIGMENTS  DEPT. 

Evaluation  of  Microbial  Detection  Methods  and 
Interlaboratory  Comparisons  During  a  Peroxide- 
Nutrient  Enhanced  In  Situ  Bioreclamation. 
W89-11113  5A 

DUKE  UNIV.,  BEAUFORT,  NC.  MARINE 

LAB.  , 

Surface  and  Benthic  Nepheloid  Layers  in  the 
Western  Arm  of  Lake  Superior,  1983. 

W89-11182  2H 

DUNDEE  UNIV.  (SCOTLAND).  DEPT.  OF 
BIOLOGICAL  SCD2NCES. 

Nitrogen  Fixation  and  Nitrogen  Assimilation  m 

a  Temperate  Saline  Ecosystem. 

W89-11397  2G 

Toxicity   of  Organotins   Towards   the   Marine 

Yeast  Debaryomyces  hansenii. 

W89-11666  5C 

DUNDEE  UNIV.  (SCOTLAND).  DEPT.  OF 
GEOLOGY.  ,   J  _     , 

Recent  Stromatolites  in  Landlocked  Pools  on 

Aldabra,  Western  Indian  Ocean. 

W89-11296  " 

DUNN  GEOSCTENCE  CORP.,  ALBANY,  NY. 

Creation  of  an  Artificially  Produced  Fracture 

Zone   to   Prevent   Contaminated   Groundwater 

Migration. 

W89-11933  5(J 

Reliability  of  Groundwater  Modeling  for  the 

Analysis  of  Quarry  Dewatering. 

W89- 11939  4C 

Air-Lift  Development  System  for  Deep  Wells, 
W89-11947  8A 

Hydrogeologic    and    Soil    Gas    Evaluation    of 
Groundwater    Contamination    at    a    Municipal 
Landfill  in  New  York  State. 
W89-11951  5B 

Capture    of    a    Groundwater    Contamination 
Plume  in  Fractured  Bedrock  by  an  Artificially 
Produced  Fracture  Zone  Created  through  Con- 
trolled Blasting. 
W89- 12005  5G 

DURBAN-WESTVTLLE  UNTV.  (SOUTH 
AFRICA).  DEPT.  OF  BOTANY. 

Seasonal  Plant  Water  Relations  in  a  South  Afri- 
can Mangrove  Swamp. 
W89- 11366  2L 

DURHAM  UNTV.  (ENGLAND).  DEPT.  OF 
BOTANY. 

Interspecific  Differences  in  Zn,  Cd,  and  Pb  Ac- 
cumulation  by   Freshwater   Algae   and    Bryo- 
phytes. 
W89-H652  5B 

EA  ENGINEERING,  SCIENCE,  AND 
TECHNOLOGY,  INC.,  LAFAYETTE,  CA. 

Status  of  Instream  Flow  Legislation  and  Prac- 
tices in  North  America. 
W89-11450  6E 

Flushing  Flow  Recommendations  for  Mainte- 
nance of  Salmonid  Spawning  Gravels  in  a  Steep, 
Regulated  Stream. 
W89-11716  8I 


EARTH  TECHNOLOGY  CORP., 
ALEXANDRIA,  VA. 

Air  Force  Systems  Command  Waste  Minimiza- 
tion Study. 
W89-12020  5D 

EAST  BAY  MUNICIPAL  UTILITY  DISTRICT, 
OAKLAND,  CA. 

Forecasting  Demand  and  Measuring  Price  Elas- 

ticity-  *r> 

W89-11738  6D 


EASTERN  WASHINGTON  UNIV.,  CHENEY. 
ARCHAEOLOGICAL  AND  HISTORICAL 
SERVICES. 

Report  on  the  Spring   1988  Review  of  Burial 
Sites  in  Lake  Roosevelt,  Ferry,  Lincoln,  and 
Stevens  Counties,  Washington, 
W89-12133  6G 

EBASCO  SERVICES,  INC.,  NEW  YORK. 

Central  Hazardous  Toxic  Waste  Facility. 

W89- 12074  5D 

ECOLE  NATIONALE  SUPERIEURE 
AGRONOMIQUE  DE  TOULOUSE  (FRANCE). 

Probability-of-Use   Curves   Applied   to   Brown 
Trout  (Salmo  trutta  fario  L.)  in  Rivers  of  South- 
ern France. 
W89- 11720  2H 

ECOLE  NATIONALE  SUPERIEURE 
AGRONOMIQUE  DE  TOULOUSE  (FRANCE). 
LAB.  DTCHTHYOLOGIE  APPLIQUEE. 

Tolerance  of  Oxygen  Deficit  by  Elvers  (Anguil- 
la  anguilla  L.)  (Tolerance  au  Deficit  d'Oxygene 
chez  la  Civelle  (Anguilla  anguilla  L.)). 
W89-11501  5C 

ECOLE  POLYTECHNIQUE  FEDERALE  DE 
LAUSANNE  (SWITZERLAND).  DEPT.  DE 
GENIE  CTVIL. 

Supercritical  Flow  in  Channel  Junctions. 

W89- 11209  8B 

Experiments  in  Side-Channel  Spillways. 
W89-11210  8B 


Hydraulic  Jump  in  U-Shaped  Channel. 
W89-11213 


8B 


ECOLE  POLYTECHNIQUE  FEDERALE  DE 
LAUSANNE  (SWITZERLAND).  LAB. 
D'HYDRAULIQUE. 

Dynamics  of  Horizontal  Turbulent  Mixmg  in  a 

Nearshore  Zone  of  Lake  Geneva. 

W89-11523  2H 

ECOLOGY  AND  ENVIRONMENT,  INC., 
ARLINGTON,  VA. 

Site  Inspections  in  Support  of  Superfund's  Re- 
vised Pre-Remedial  Program. 
W89-12038  6A 

U.S.  EPA  Field  Analytical  Screening  Project, 
W89- 12058  7A 

ECOLOGY  AND  ENVIRONMENT,  INC., 
LANCASTER,  NY.  BUFFALO  CORPORATE 
CENTER. 

Installation  Restoration  Program  Phase  II:  Con- 
firmation/Quantification, Stage  I. 
W89-12093  5B 

ECOLOGY  AND  ENVIRONMENT,  INC., 
TALLAHASSEE,  FL. 

Contamination  Assessment  and  Remedial  Alter- 
natives for  Former  Waste  Oil  Processing  Facili- 
ty Contaminating  the  Biscayne  Aquifer. 
W89-12039  5G 


ECONOMIC  RESEARCH  SERVICE, 
WASHINGTON,  DC. 

Western  Irrigation  Response  to  Pumping  Costs: 
a  Water  Demand  Analysis  Using  Climatic  Re- 
gions. 
W89- 11247  6D 

ECONOMIC  RESEARCH  SERVICE, 
WASHINGTON,  DC.  RESOURCES  AND 
TECHNOLOGY  Drv. 

Estimating  the  Water  Quality  Benefits  from  Soil 

Erosion  Control. 

W89-11162  5G 


EDER  ASSOCIATES,  LOCUST  VALLEY,  NY. 

Case  History  of  a  Contaminated  Groundwater 

Discharge   to   Surface   Water   Pursuant   to   an 

ACL. 

W89-12010  5G 

EHEME  UNW.,  MATSUYAMA  (JAPAN). 
DEPT.  OF  CIVIL  ENGINEERING. 

Storage  of  Heated  Water  in  Underground  Open- 
ings. 
W89-11595  8E 

EHEME  UNrV.,  MATSUYAMA  (JAPAN). 
DEPT.  OF  ENVIRONMENT  CONSERVATION. 

Proposals  for  Inhibiting  Abundant  Phytoplank- 
ton  Growth  at  the  Head  of  a  River  Reservoir. 
W89- 11702  5G 

EIDGENOESSISCHE  ANSTALT  FUER 

WASSERVERSORGUNG, 

ABWASSERREINIGUNG  UND 

GEWAESSERSCHULTZ,  DUEBENDORF 

(SWITZERLAND). 

Vanadyl  in  Natural  Waters:  Adsorption  and  Hy- 
drolysis Promote  Oxygenation. 
W89-11405  5B 

EIDGENOESSISCHES  INST.  FUER  SCHNEE- 
UND  LAWINENFORSCHUNG,  DAVOS 
(SWITZERLAND). 

Merits  of  Statistical  Criteria  for  the  Performance 

of  Hydrological  Models. 

W89-11805  7C 

ELECTRICITE  DE  FRANCE,  PARIS. 
DIRECTION  DES  ETUDES  ET 
RECHERCHES. 

Determination  of  Hydraulic  Parameters  for  In- 
stream Flow  Assessments. 
W89- 11721  2E 

EMULSIONS  CONTROL,  INC.,  NATIONAL 
CITY,  CA. 

Chemical  Treatment:  An  Inexpensive  Alterna- 
tive to  Handling  Oily  Sludge. 
W89-12016  5D 

ENGINEERING-SCIENCE,  INC.,  SYRACUSE, 

NY. 

Hanscom  AFB  Hazardous  Waste  Disposal  Area 

Cleanup. 

W89-12034  5G 

ENVIRON  CORP.,  WASHINGTON,  DC. 

Multipathway    Risk    Assessment    Methodology 
Compatible  with  California  Decision  Tree  and 
U.S.  EPA  Superfund  Guidelines. 
W89-12051  5G 

ENVIRONMENT  CANADA,  TORONTO 
(ONTARIO).  GREAT  LAKES  ENVIRONMENT 
OFFICE. 

Great  Lakes  Water  Quality  Agreement:  A  Man- 
agement   Framework    for    Multi-jurisdictional 
Action, 
W89- 11866  5G 


Agriculture  and  Water  Quality. 
W89-12112 


5G 


ENVIRONMENTAL  AND  CHEMICAL 
SCIENCES,  INC.,  AIKEN,  SC. 

Emergence  of  Chironomidae  (Diptera)  from  a 
Delta-Swamp  Receiving  Thermal  Effluent. 
W89-11415  5C 

ENVIRONMENTAL  DIVISION, 
STATSETATENES  HUS,  N-2600 
LILLEHAMMER,  NORWAY. 

Exploitation  Rate,  Survival  and  Movements  of 
Brown  Trout  (Salmo  trutta  L.)  Stocked  at  Ta- 
keable  Size  in  the  Regulated  Rivers  Lagen  and 
Otta,  Southern  Norway. 
W89-11714  2H 
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ENVIRONMENTAL  IMPROVEMENT 
AGENCY,  TESUQUE,  NM.  WATER  SUPPLY 
DIV. 

Water  Quality   and   Solid   Waste   Problems  in 

Rural  New  Mexico  and  Some  Solutions. 

W89- 11971  5G 

ENVIRONMENTAL  MONITORING  AND 
SUPPORT  LAB.-CINCINNATI,  OH. 
BIOLOGICAL  METHODS  BRANCH. 

Environmental  Assessment  of  Remedial  Action 
at  the  Riverton  Uranium  Mill  Tailings  Site,  Riv- 
erton,  Wyoming.  Volume  I:  Text. 
W89- 11880  4C 

ENVIRONMENTAL  MONITORING  AND 
SUPPORT  LAB.,  LAS  VEGAS,  NV. 

Strategies  for  External  Lead  Detection  of  Un- 
derground Storage  Tanks. 
W89- 12047  7  A 

Groundwater  Quality  Monitoring  in  a  Risk  As- 
sessment Framework. 
W89- 12057  5  A 

ENVIRONMENTAL  MONITORING  SYSTEMS 
LAB.,  LAS  VEGAS,  NV. 

Regional  Lake  and  Reservoir  Canonical  Envi- 
ronments. 
W89- 11429  2H 

ENVIRONMENTAL  PROTECTION  AGENCY, 
BOSTON,  MA.  REGION  I. 

Boston  Harbour:  Past  Problems  and  Future  So- 
lutions. 
W89-11860  5E 

Ground  Water  Risk  Management  on  Cape  Cod: 
The  Applicability  of  Geographic   Information 
System  Technology. 
W89-11941  4B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH. 

Thermal  and  Water  Source  Effects  upon  the 
Stability    of  Enteroviruses    in    Surface    Fresh- 
waters. 
W89-11506  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  CENTER  FOR 
ENVIRONMENTAL  RESEARCH 
INFORMATION. 

Protection    of    Public    Water    Supplies    from 

Ground-Water  Contamination. 

W89-12128  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  DRINKING  WATER 
RESEARCH  DIV. 

Drinking  Water  Microbiology  Research  in  the 
United  States:  an  Overview  of  the  Past  Decade 
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Superfund. 
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Status  of  'Site'  Program  Demonstrations. 
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ENVIRONMENTAL  PROTECTION  AGENCY, 
DALLAS,  TX.  REGION  VI. 

In  Situ  Treatment  and  Removal  of  an  Acidic 

Copper   Plating   Waste   Spill   from   a   Flowing 

Stream. 

W89- 12023  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
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SEWER  TECHNOLOGY  BRANCH. 

Water  Pollution  and  Associated   Effects  from 

Street  Salting. 
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ENVIRONMENTAL  PROTECTION  AGENCY, 
GULF  BREEZE,  FL.  GULF  BREEZE 
ENVIRONMENTAL  RESEARCH  LAB. 

Environmental  Significance  of  the  Potential  for 
mer(Tn21)-Mediated   Reduction  of  Hg(2  +  )  to 
Hg(0)  in  Natural  Waters. 
W89- 11508  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
SEATTLE,  WA.  REGION  X. 

Underground  Storage  Tank  Regulations:  Status 
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W89- 12048  6E 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC. 

Rural  Water  Supply:  How  Bad  a  Problem. 
W89- 11969  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  DIV.  OF  WATER 
SUPPLY. 

1974  Drinking  Water  Standards  and  Guidelines. 
W89-11889  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  PESTICTDES 
AND  TOXIC  SUBSTANCES. 

Agricultural  Chemicals  in  Ground  Water:  Pro- 
posed Pesticide  Strategy. 
W89-11881  5G 

Agricultural  Chemicals  in  Ground  Water:  Sum- 
mary Minutes  from  the  1987  Pesticide  Strategy 
Workshop. 
W89- 11882  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  SOLID 
WASTE. 

Introduction  to  the  Principles  of  Land  Applica- 
tion of  Sludge. 
W89-11913  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  WATER 
REGULATIONS  AND  STANDARDS. 

Flushing  and  Scouring  Flows  for  Habitat  Main- 
tenance in  Regulated  Streams. 
W89-12109  4A 

ENVIRONMENTAL  PROTECTION  SERVICE, 
REGINA  (SASKATCHEWAN).  WATER 
QUALITY  BRANCH. 

Evidence  of  Atmospheric  Transport  and  Depo- 
sition of  Organochlorine  Pesticides  and  Poly- 
chlorinated  Biphenyls  in  Canadian  Arctic  Snow. 
W89-11620  5B 

ENVIRONMENTAL  PROTECTION  SERVICE, 
WEST  VANCOUVER  (BRITISH  COLUMBIA). 
PACIFIC  AND  YUKON  REGION. 

Metals  in  Northeast  Pacific  Coastal  Sediments 

and  Fish,  Shrimp,  and  Prawn  Tissues. 

W89- 11421  5B 

ENVIRONMENTAL  PROTECTION  SERVICE, 
YELLOWKNIFE  (NORTHWEST 
TERRITORIES). 

Overview  of  Marine  Environmental  Quality  in 

the  Canadian  Arctic, 

W89-11865  4C 

ENVIRONMENTAL  RESEARCH  LAB.- 
DULUTH,  MN. 

Use  of  Biomonitoring  to  Control  Toxics  in  the 

United  States. 

W89-11229  5A 

ENVIRONMENTAL  RESEARCH  LAB., 
NARRAGANSETT,  RI. 

Field  and  Laboratory  Study  Using  Adenylate 
Energy  Charge  as  an  Indicator  of  Stress  in  Myti- 
lus   edulis   and    Nephytys   incisa   Treated    with 
Dredged  Material, 
W89-12110  5A 


ENVIRONMENTAL  RESOURCES 
MANAGEMENT,  INC.,  EXTON,  PA. 

Transport    of   a    Non-Aqueous    Phase    Liquid 
within  a  Combined  Perched  and  Water  Table 
Aquifer  System. 
W89- 11946  5fl 

ENVIRONMENTAL  SCIENCE  AND 
ENGINEERING,  INC.,  GAINESVILLE,  FL. 

Using    ACLs    to    Establish    Remedial    Design 

Goals. 

W89-12035  6E 

ENVIRONMENTAL  SCIENCE  AND 
ENGINEERING,  INC.,  SACRAMENTO,  CA. 

Hazardous   Waste   Reduction   in   the   Pesticide 

Formulating  Industry. 

W89-12017  5D 

ENVIRONMENTAL  SCIENCE  AND 
ENGINEERING,  INC.,  SALT  LAKE  CITY,  UT. 

Closing  a  Hazardous  Waste  Facility:  Environ- 
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Modeling  of  Contaminant  Transport  from  Re- 
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MIKROBIOLOGIE  UND  HYGIENE, 
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WOLFENBUTTEL,  FED.  REP.  GERMANY. 

Metabolic  Coupling  Between  Heterotrophic  and 
Methanogenic    Bacteria    in    a    Running    Water 
Food  Chain. 
W89- 11309  2H 

FAIRFAX  COUNTY  HEALTH  DEPT.,  VA. 
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Analysis  of  Septic  Tank   Survival   Data  from 
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W89- 11960  5E 

FAWCETT  CONSULTANTS,  INC.,  WHEATON, 
MD. 

What  We  Learned  from  the  Rhine. 
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FENG  CHIA  UNTV.,  TAICHUNG  (TAIWAN). 
Screening  of  Starch  Assimilable  Yeasts  Using 
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Characteristics. 
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FISKERISTYRELSEN,  HAERNOESAND 
(SWEDEN).  REGIONAL  OFFICE. 

Study  of  Physical  Parameters  at  the  Spawning 
Sites  of  the  European  Grayling  (Thymallus  thy- 
mallus  L.), 
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Detergents  as  a  Condition  of  Pollution   from 
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FLORTDA  INST.  OF  TECH.,  MELBOURNE. 
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W89-11159  3D 


ORGANIZATIONAL  INDEX 
GEOLOGICAL  SURVEY  OF  JAPAN,  TSUKUBA.  ENVIRONMENTAL  GEOLOGY  DEPT. 


FLORIDA  STATE  UNTV.,  TALLAHASSEE. 
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Summer  Monsoon  of  1987, 
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FLORIDA  STATE  UNTV.,  TALLAHASSEE. 
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FLORTOA  UNTV.,  GAINESVILLE.  DEPT.  OF 
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SCIENCES. 
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Ground  Water  Monitoring  for  Temik  (Aldicarb) 
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FLORIDA  UNTV.,  GAINESVILLE.  DEPT.  OF 
SOIL  SCIENCE. 

Biodegradation  of  Carbamates. 
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STATISTICS. 

Extreme    Precipitation    Events    Generated    by 
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W89-11779  2B 

FLORIDA  UNTV.,  GAINESVILLE.  J.  HILLIS 
MTLLER  HEALTH  CENTER. 
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FRESHWATER  BIOLOGICAL  ASSOCIATION, 
AMBLESIDE  (ENGLAND). 
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ing Fe(H). 
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W89-11646  5B 
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Sudan  II  in  Water  by  High  Performance  Liquid 
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Vertical  Distribution  and  Resource  Allocation 
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GENERAL  MOTORS  RESEARCH  LABS., 
WARREN,  MI.  ENVIRONMENTAL  SCIENCE 
DEPT. 

Estimates   of  Regional   Contributions   to   Wet 
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During  the  Summer  of  1984. 
W89-11453  5B 

GEOLOGICAL  SURVEY,  AUSTIN,  TX. 
WATER  RESOURCES  DIV. 
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Completed  in  the  Chicot  and  Evangeline 
Aquifers,  1977-89  and  1988-89,  and  Measured 
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Hypolimnetic     Concentrations     of     Dissolved 
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Coeur  d'Alene  Lake  Idaho. 
W89- 11478  5B 
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GEOLOGICAL  SURVEY,  DENVER,  CO. 

Microbial  Transformations  of  Azaarenes  in  Cre- 
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Comparison  of  Instrumental  Dewatering  Meth- 
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GEOLOGICAL  SURVEY,  DORAVILLE,  GA. 
WATER  RESOURCES  DIV. 

Comparison  of  Methods  for  Estimating  Flood 
Magnitudes  on  Small  Streams  in  Georgia. 
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Hydrologic  Conditions  at  the  Idaho  National 
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WATER  RESOURCES  DTV. 
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GEOLOGICAL  SURVEY,  RALEIGH,  NC. 
WATER  RESOURCES  DIV. 
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Chemical  Hydrogeology  in  Natural  and  Con- 
taminated Environments. 
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GEOLOGICAL  SURVEY,  SACRAMENTO,  CA 
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GEOLOGICAL  SURVEY,  ST.  SIMONS 
ISLAND,  GA. 
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GEOLOGICAL  SURVEY,  TALLAHASSEE,  FL. 
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GEOLOGICAL  SURVEY,  TRENTON,  NJ. 
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Hydraulic  Characteristics  to  Lake  Alkalinity  in 
the  Northeastern  United  States, 
W89-11253  2K 

GEOLOGICAL  SURVEY,  TUCSON,  AZ. 
WATER  RESOURCES  DIV. 

Aquifer-System  Compaction,  Tucson  Basin  and 

Avra  Valley,  Arizona. 

W89- 11483  2F 

Hydrogeology  of  the  Western  Part  of  the  Salt 
River  Valley  Area,  Maricopa  County,  Arizona. 
W89- 11484  2F 

GEORGIA  ENVIRONMENTAL  PROTECTION 
ATLANTA. 

Corrective  Action  at  Solid  Waste  Management 
Units  Under  a  RCRA  Permit;  aN  Authorized 
State's  Experience. 
W89- 12073  5E 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  GEOPHYSICAL  SCTENCES. 

Contaminant   Transport   in   a   Single   Fracture: 

Periodic  Boundary  and  Flow  Conditions 

W89- 11248  5B 

GEORGIA  UNIV.,  ATHENS.  DEPT.  OF 
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sachusetts: Negligible  Record  of  an  Oil  Spill 
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GEORGIA  UNIV.,  ATHENS.  INST.  OF 
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Benthic  Bacterial  Biomass  and  Production  in  a 
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W89-11305  2H 

GEORGIA  UNIV.,  SAPELO  ISLAND.  MARINE 
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ity and  Output  in  a  Salt-marsh  Tidal  River. 
W89- 11306  2H 

GEOTRANS,  INC.,  HARVARD,  MA. 

Simple  Analytic  Functions  for  Modeling  Three- 
Dimensional  Flow  in  Layered  Aquifers 
W89- 11262  2F 

GERBER  (ROBERT  G),  INC.,  FREEPORT, 
ME. 

Predicting   and   Tracing    Low   Level   Volatile 

Contaminants:  A  Case  Study. 

W89- 11923  5B 

GESELLSCHAFT  FUER 
BIOTECHNOLOGISCHE  FORSCHUNG 
M.B.H.,  BRUNSWICK  (GERMANY,  F.R.). 
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MD. 
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GLEN  CANYON  ENVIRONMENTAL 
STUDIES,  FLAGSTAFF,  AZ. 

Monitoring  Bird  Population  Densities  along  the 
Colorado  River  in  Grand  Canyon:  1987  Breed- 
ing Season. 
W89-12097  6G 

GOLDBERG-ZOINO  AND  ASSOCIATES,  INC., 
VERNON,  CT. 

New  Method  for  Field  Analysis  of  Soils  Con- 
taminated  with   Aromatic   Hydrocarbon   Com- 
pounds, 
W89-11930  5A 

GOLDER  ASSOCIATES,  INC.,  REDMOND, 
WA. 

Contaminant  Transport  and  Biodegradation:  2. 
Conceptual  Model  and  Test  Simulations. 
W89-11758  5B 

GRIFFITH  UNTV.,  NATHAN  (AUSTRALIA). 
SCHOOL  OF  AUSTRALIAN 
ENVHtONMENTAL  STUDIES. 

Quantitative    Structure-Activity    Relationships 
for  the  Toxicity  of  Selected  Shale  Oil  Compo- 
nents to  Mixed  Marine  Bacteria. 
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Chronic  Exposure  to  Low  Concentrations  of 
Elsan,  Mercury,  and  Ammonia. 
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GRONINGEN  RIJKSUNrVERSrrEIT 
(NETHERLANDS).  DEPT.  OF 
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GUAM  UNIV.,  AGANA.  MARINE  LAB. 

Biogeochemistry    of   Mariana    Islands    Coastal 
Sediments:  Terrestrial  Influence  on  Deha-C13 
Ash,  CaC03,  Al,  Fe,  Si  and  P. 
W89- 11206  2J 

GUARINO  (CARMEN  F.)  ENGINEERS  LTD. 
PHILADELPHIA,  PA. 

Activated  Carbon  as  an  Advanced  Treatment 

for  Petrochemical  Wastewaters. 
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GUJARAT  NARMADA  VALLEY 
FERTILIZERS  CO.  LTD.,  BROACH  (INDIA). 

Pollution  Control-Regulation  and  Legal  Provi- 
sions in  India. 
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Recovery  and  Recycling  of  Liquid  Effluent  at 
GNFC-A  Step  towards  Zero  Effluent. 
W89-11235  5G 

Development    of    Assessment    Techniques    to 
Evaluate  the  Biodegradation  of  Oily  Sludge  in  a 
Landfarming  System, 
W89- 11241  5E 

Handling   and    Processing   of  Solid    Waste   at 
GNFC-An  Approach  to  Zero  Solid  Waste. 
W89- 11242  5E 

HAMBURG  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  BIOCHEMIE  UND 
LEBENSMITTELSCHEMIE. 

Cyclic  Organochlorides  in  Plankton  from  the 

North  Sea  in  Spring. 

W89-11807  5B 

HARBIN  ARCHITECTURAL  AND  CIVIL 
ENGINEERING  INST.  (CHINA).  WATER 
POLLUTION  CONTROL  RESEARCH 
CENTER. 

Ammonia,  Nitrite  and  Nitrate  Nitrogen  Remov- 
al from  Polluted  Source  Water  with  Ozonation 
and  BAC  Processes. 
W89- 11690  5p 

HAWAII  UNIV.  AT  MANOA,  HONOLULU. 
WATER  RESOURCES  RESEARCH  CENTER. 

Groundwater   Contamination    by    Nematicides: 

Influence  of  Recharge  Timing  Under  Pineapple 

Crop. 

W89-11789  5B 

HAW  AH  UNIV.,  HONOLULU.  DEPT.  OF 
METEOROLOGY. 

Analysis  of  a  Surface  Front  During  the  Early 

Summer  Rainy  Season  over  Taiwan. 

W89- 11685  2B 

HAW  An  UNIV.,  HONOLULU.  DEPT.  OF 
MICROBIOLOGY. 

Rapid   Nitrocellulose   Enzyme   Immunosorbent 
Assay  Technique  (NC-EIA)  for  Monitoring  Vi- 
ruses in  the  Environment, 
W89-11127  5A 

HA  WAD  UNIV.,  HONOLULU.  WATER 
RESOURCES  RESEARCH  CENTER. 

Disinfection,  Recontamination,  and  Regrowth  of 
Indicator  Bacteria  in  a  Wastewater  Sludge  Heat 
Treatment  System. 
W89-11115  5D 

HDR  ENGINEERING,  INC.,  OMAHA,  NE. 

Automated  Onda  Correlation  Modeling  Com- 
pared to  Actual  Stripping  Tower  Performance. 
W89- 12062  5p 
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HEALTH  EFFECTS  RESEARCH  LAB., 
CINCINNATI,  OH. 

Effect  of  Environmental  Variables  on  bntenc 
Virus  Survival  in  Surface  Freshwaters. 
W89-11140  5B 

HEBREW  UNTV.  OF  JERUSALEM  (ISRAEL). 
GRADUATE  SCHOOL  OF  APPLIE  SCIENCE 
AND  TECHNOLOGY. 

Evaluation    of   Health    Risk    Associated    with 
Drinking  Water  Quality  in  Agricultural  Commu- 
nities. 
W89-11125  5h 

HEBREW  UNTV.  OF  JERUSALEM  (ISRAEL). 
HUMAN  ENVIRONMENT  SCIENCES  DTV. 

Legionnaires  Diseases  and  the  Water  Environ- 
ment in  Israel. 
W89-11074  5B 

HELSINKI  UNTV.,  LAMMI  (FINLAND). 
LAMMI  BIOLOGICAL  STATION. 

Importance  of  Low  FLow  Rates  to  the  Phos- 
phorous  Flux   Between   Littoral   and   Pelagial 
Zones, 
W89-11334  2H 

HIGHER  INST.  OF  CHEMICAL 
TECHNOLOGY,  BURGAS  (BULGARIA). 
DEFT.  OF  WATER  TECHNOLOGY. 

Treatment  of  Wastewater  Containing  Oil. 
W89-11361  5D 

Biological  Regeneration  of  Activated  Carbon. 
W89-11362  5D 

HIROSHIMA  UNTV.  (JAPAN).  FACULTY  OF 
APPLIED  BIOLOGICAL  SCIENCE. 

Phosphorus  Content  of  Zooplankton  from  the 

Inland  Sea  of  Japan. 

W89-11179  2L 

HMM  ASSOCIATES,  INC.,  CONCORD,  MA. 

Multiobjective  Analysis  of  a  Complex  Aquifer 
System  Contaminated  with  Dense  Chlorinated 
Hydrocarbons  and  Heavy  Metals. 
W89-11932  5B 

HOKKAIDO  RESEARCH  INST.  FOR 
ENVIRONMENTAL  POLLUTION,  SAPPORO 
(JAPAN).  DTV.  OF  WATER  ENVIRONMENT. 

Characterization    of    Orthophosphate    Release 
from  Dissolved  Organic  Phosphorus  by  Gel  Fil- 
tration and  Several  Hydrolytic  Enzymes. 
W89-11413  7B 

HOKKAIDO  UNIV.,  HAKODATE  (JAPAN). 
FACULTY  OF  FISHERIES. 

Seasonal  Changes  in  Size-Fractionated  Primary 
Production  and  Nutrient  Concentrations  in  the 
Temperate  Neritic  Water  of  Funka  Bay,  Japan. 
W89-11180  5C 

HOKKAIDO  UNTV.,  SAPPORO  (JAPAN). 
DEPT.  OF  ENVIRONMENTAL  AND 
SANITARY  ENGINEERING. 

Mechanism  of  Volatile  Fatty  Acid  Removal  in  a 
Fixed  Biofilm  Methane  Fermentation  Reactor. 
W89-11121  5D 

HOKKAIDO  UNTV.,  SAPPORO  (JAPAN). 
DEPT.  OF  FORESTRY. 

Buffer  Effect  of  a  Wide  Riverbed  Section  on 

Sediment  Discharge. 

W89-11661  2J 

HONG  KONG  BAPTIST  COLL.,  KOWLOON. 
DEPT.  OF  BIOLOGY. 

Toxicity  Test  of  Landfill  Leachate  Using  Sar- 
otherodon  mossambicus  (Freshwater  Fish). 
W89-11728  5C 

HONG  KONG  POLYTECHNIC,  KOWLOON. 
DEPT.  OF  APPLTED  BIOLOGY  AND 
CHEMICAL  TECHNOLOGY. 

Wastewater  Nutrient  Removal  by  Chlorella  pyr- 

enoidosa  and  Scenedesmus  sp. 

W89- 11824  5D 


HOOGHEEMRAADSCHAP  VAN  RIJNLAND, 
LEIDEN  (NETHERLANDS). 

Biological  Assessment  of  the  Water  Quality  in 

South-Holland  (The  Netherlands). 

W89-11390  7B 

HOUSATONIC  VALLEY  ASSOCIATION, 
CORNWALL  BRIDGE,  CT. 

Challenges  in  Creating  a  Local  Groundwater 

Protection  Plan. 

W89- 11944  4B 

HOUSTON  ENGINEERING,  INC.,  FARGO, 

ND. 

Estimating  Terminal  Lake  Level  Frequencies. 
W89- 11599  2H 

HOUSTON  UNTV.,  TX.  ENVIRONMENTAL 
ENGINEERING  PROGRAM. 

Biodegradation  of  Synthetic  Organic  Chemicals 

in  GAC  Beds. 

W89-11138  5D 

HULL  UNTV.  (ENGLAND).  DEPT.  OF 
APPLIED  BIOLOGY. 

Physiological   State  of  Epiphytic   Bacteria  on 
Submerged  Stems  of  the  Reed  Phragmites  aus- 
tralis   Compared   with   Planktonic   Bacteria   in 
Gravel-Pit  Ponds. 
W89-11463  2H 

HUMBERSIDE  COLL.  OF  HIGHER 
EDUCATION,  GRIMSBY  (ENGLAND). 

Effects    of    Stream    Regulation    on    Atlantic 

Salmon,    Salmo   salar    L.,    and   Brown   Trout, 

Salmo  trutta  L.,  in  the  Upper  Severn  Catchment, 

U.K. 

W89-11713  6G 

HYDRO-SEARCH,  INC.,  RENO,  NV. 

Fluid  Density  and  Gravitational  Variations  in 
Deep  Boreholes  and  Their  Effect  on  Fluid  Po- 
tential. 
W89-11277  2F 

IAS  SIRACUSA  WATER  INDUSTRY  S.P.A., 
PRIOLO  (ITALY). 

ISA  SpA  Priolo  Associated  Biological  Plant  for 
Domestic   and    Petrochemical   Wastewaters   in 
Priolo  (Italy):  Experience  and  Results  after  5 
Years'  Management. 
W89-11246  5D 

IBADAN  UNIV.  (NIGERIA).  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Raindrop  Characteristics  in  the  Humid  Tropics. 
W89-11626  2B 

ICELAND  UNIV.,  REYKJAVIK.  BIOLOGICAL 
INST. 

Long  Term  Studies  on  Simulium  vittatum  Zett. 
(Diptera:  Simuliidae)  in  the  River  Laxa,  North 
Iceland,  with  Particular  Reference  to  Different 
Methods  Used  in  Assessing  Population  Changes. 
W89- 11332  2H 

ICF-CLEMENT,  WASHINGTON,  DC. 

Review  and  Evaluation  of  Chemical  Concentra- 
tion Data  for  Use  in  Superfund  Public  Health 
Evaluations. 
W89-12056  7C 


IDAHO  UNTV.,  MOSCOW.  DEPT.  OF 
BACTERIOLOGY  AND  BIOCHEMISTRY. 

Utilization  of  Immobilized-Bacteria  to  Degrade 
Aromatic  Compounds  Common  to  Wood-Treat- 
ment Wastewaters. 
W89- 11082  5D 


IEP,  INC.,  SANDWICH,  MA. 

Predicting  Nitrogen  Concentrations  in  Ground 

Water-An  Analytical  Model. 

W89-11927  5B 

ILLINOIS  NATURAL  HISTORY  SURVEY, 
CHAMPAIGN.  AQUATIC  BIOLOGY 
STATION. 

Factors  Influencing  Periphyton  Growth  in  Agri- 
cultural Streams  of  Central  Illinois. 
W89-11553  2H 

ILLINOIS  STATE  WATER  SURVEY  DTV., 
CHAMPAIGN. 

Spatial  and  Temporal  Gradients  in  Aquifer  Oxi- 
dation-Reduction Conditions. 
W89-11266  2K 

New  Method  for  Estimating  Future  Reservoir 

Storage  Capacities, 

W89-11787  2J 

Transitions  in  Midwestern  Ground  Water  Law. 
W89-11804  6E 

ILLINOIS  STATE  WATER  SURVEY  DTV., 
CHAMPAIGN.  CLIMATOLOGY  AND 
METEOROLOGY  SECTION. 

Measuring  Drought  Impacts:  The  Illinois  Case. 
W89-11158  2E 

ILLINOIS  STATE  WATER  SURVEY, 
URBANA. 

Preliminary     Report    on     Ground-Water    Re- 
sources of  the  Chicago  Region,  Illinois. 
W89- 11883  2F 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  AGRONOMY. 

Evaluation    of   Mathematical    Models    of    the 
Transport  of  Biologically  Reacting  Solutes  in 
Saturated  Soils  and  Aquifers, 
W89-11780  5B 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  CIVIL  ENGINEERING. 

Numerical  Investigation  of  the  Conjugate  Gradi- 
ent Method  as  Applied  to  Three-dimensional 
Groundwater  Flow  Problems  in  Randomly  Het- 
erogeneous Porous  Media, 
W89-11783  7C 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
AGRONOMY. 

Potential    Nitrate    Contamination    of    Shallow 
Ground  Water  Following  Chemical  Rehabilita- 
tion of  a  Septic  System. 
W89-11926  5B 

IMPERIAL  CHEMICAL  INDUSTRIES  LTD., 
BRIXHAM  (ENGLAND).  BRIXHAM  LAB. 

Improvements  in  the  Benthic  Fauna  of  the  Tees 

Estuary  After  a  Period  of  Reduced  Pollution 

Loadings. 

W89-11384  5G 

Sea  Disposal:  Modelling  Studies  of  Waste  Field 

Dilution. 

W89-11385  5E 

1,1,1-Trichloroethane:    Medium-Term    Toxicity 
to  Carp,  Daphnids,  and  Higher  Plants. 
W89-11731  5C 


IEP,  TNC,  NORTHBOROUGH,  MA. 

Reduction     of    Volatile     Organic     Compound 
Levels  in  Soils  and  Ground  Water  Using  In- 
Ground  Soil  Venting. 
W89-11931  5G 


IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
CENTRE  FOR  ENVIRONMENTAL 
TECHNOLOGY. 

Causes   and   Consequences   of   Surface    Water 

Acidification, 

W89-11838  5B 

OR-11 


ORGANIZATIONAL  INDEX 
IMPERIAL  COLL.  OF  SCIENCE  AND  TECHNOLOGY,  LONDON  (ENGLAND).  DEPT.  OF 


J 

i 

as 

6,5 


•o 


a 

i 


IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
DEPT.  OF  CIVIL  ENGINEERING. 

Behavior  of  Chlorinated  Organics  During  Acti- 
vated Sludge  Treatment  and  Anaerobic  Diges- 
tion, 
W89-11118  5D 


Aqueous  Ozonation  of  Fatty  Acids. 
W89- 11691 


5F 


INDIAN  INST.  OF  TROPICAL 
METEOROLOGY,  POONA. 

Long-Term  Effects  of  Pollutants  on  pH  of  Rain 

Water  in  North  India. 

W89-11611  5B 


Spread  of  Acid  Rain  over  India. 
W89-11612 


5B 


INDIANA  UNIV.  AT  BLOOMINGTON.  DEPT 
OF  CHEMISTRY. 

Use  of  Capillary  Supercritical  Fluid  Chromatog- 
raphy and  Microcolumn  Liquid  Chromatogra- 
phy for  the  Determination  of  Nonvolatile  Or- 
ganics in  Aqueous  Environmental  Samples 
W89- 11634  5A 

INLAND  WATERS  DIRECTORATE, 
VANCOUVER  (BRITISH  COLUMBIA). 
WATER  QUALITY  BRANCH. 

Monitoring  Strategies  to  Determine  Compliance 

with  Water  Quality  Objectives. 

W89-11161  7A 

INNSBRUCK  UNIV.  (AUSTRIA).  INST.  FUER 
ZOOLOGIE. 

Effect  of  Salinity  on  Free  Amino  Acids  in  the 

Prawn  Palaemon  elegans  (Rathke), 

W89- 11447  gI 

INSTTTUT  ARMAND-FRAPPIER,  LAVAL 
(QUEBEC).  CENTRE  DE  RECHERCHE  EN 
VIROLOGIE. 

Virus  Removal  by  Drinking  Water  Treatment 

Processes. 

W89-11198  5F 

INSTTTUT  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  SAINTE-FOY  (QUEBEC). 

Nitrate,  Sulfate  and  Hydrogen  Fluxes  Through  a 
Boreal    Forest    Snowpack    During    the   Spring 
Melt  Period. 
W89- 11345  5B 

Forest      Management:      Trees     Response      to 

Wastewater  Sludge  Fertilization. 

W89- 11627  5E 

INSTITUTE  FOR  FLOODPLAINS  ECOLOGY 
RASTATT  (GERMANY,  F.R.). 

Regulated  Rivers  in  Zambia--The  Case  Study  of 

The  Kafue  River. 

W89- 11725  4A 

INSTITUTE  FOR  PESTICIDE  RESEARCH 
WAGENINGEN  (NETHERLANDS). 

Inhibition   of  Acetylcholinesterase   in   Guppies 
(Poecilia  reticulata)  by  Chlorpyrifos  at  Sublethal 
Concentrations:  Methodological  Aspects 
W89-11733  5A 

INSTITUTE  OF  GAS  TECHNOLOGY, 
CHICAGO,  IL. 

Development  and  Operation  of  an  Efficient  Cy- 
clonic  Incineration  Demonstration  System  for 
Industrial  Wastewater. 
W89- 12033  5D 

INSTITUTE  OF  HYDROLOGY,  POWYS 
(WALES).  FLUVIAL  GEOMORPHOLOGY 
UNIT. 

Responses  of  the  Sediment  System  of  a  Regulat- 
ed River  to  a  Scour  Valve  Release.  Llyn  Clywe- 
dog,  Mid-Wales,  U.K 
W89- 11700  2J 


INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND). 

Hydrogeochemical  Controls  for  Inorganic  Alu- 
minum in  Acidic  Stream  and  Soil  Waters  at  Two 
Upland  Catchments  in  Wales. 
W89- 11380  2A 

Compensation  Flows  in  the  UK:  A  Hydrological 

Review. 

W89- 11697  4A 

INSTITUTE  OF  NUCLEAR  SCIENCES, 
LOWER  HUTT  (NEW  ZEALAND). 

Sources  and  Flow  of  North  Canterbury  Plains 

Groundwater,  New  Zealand. 

W89- 11682  2F 

INSTITUTE  OF  TERRESTRIAL  ECOLOGY, 
BANGOR  (WALES).  BANGOR  RESEARCH 
STATION. 

Response  of  White  Clover  (Trifolium  repens  L.) 
and  Ryegrass  (Lolium  perenne  L.)  to  Acid  Rain 
in  Situations  of  Species  Interferences. 
W89-11527  5C 

INSTTTUTO  NACIONAL  DE  INVESTIGACION 
Y  DESARROLLO  PESQUERO,  MAR  DEL 
PLATA  (ARGENTINA). 

Results  on  Exploratory  Fishing  Survey  in  Salto 
Grande  Reservoir  (Resultados  de  la  Prospeccion 
Pesquera  en  el  Embalse  de  Salto  Grande) 
W89- 11609  gI 

INSTYTUT  RYBACTWA  SRODLADOWEGO, 
OLSZTYN-KORTOWO  (POLAND). 

Lower  Lethal  Temperatures  for  Carp  (Cyprinus 
Carpio  L.)  and  the  Phytophagous  Fishes  (Cteno- 
pharyngodon  idella  Val.,  Hypophthalmichthys 
molitrix  Val.,  Aristichthys  nobilis  Rich.)  in  the 
First  Period  of  Life  (Dolne  Letalne  Tempera- 
tury  dla  Karpia  (Cyprinus  carpio)  i  Ryb  Roslino- 
zernych  (Ctenopharyngodon  idella  Val.,  Hy- 
pophthalmichthys molitrix  Val.,  Aristichthys  no- 
bilis Rich.)  w  Pierwszym  Okresie  Zycia) 
W89- 11494  2H 

Upper  Lethal  Temperatures  for  Carp  (Cyprinus 
carpio  L.)  and  the  Phytophagous  Fishes  (Cteno- 
pharyngodon idella  Val.,  Hypophthalmichthys 
molitrix  Val.,  Aristichthys  nobilis  Rich.)  in  the 
First  Period  of  Life  (Gome  Letalne  Tempera- 
tury  dla  Karpia  (Cyprinus  carpio  L.)  i  Ryb  Ros- 
linozernych  (Ctenopharyngodon  idella  Val.,  Hy- 
pophthalmichthys molitrix  Val.,  Aristichthys  no- 
bilis Rich.)  w  Pierwszym  Okresie  Zycia) 
W89- 11495  2H 

Threshold  Oxygen  Content  in  Water  for  Juve- 
nile Stages  of  the  Cyprinids  (Ctenopharyngodon 
idella  Val.,  Hypophthalmichthys  molitrix  Val., 
Aristichthys  nobilis  Rich.,  Cyprinus  carpio  L.) 
(Progowa  Zawartosc  Tlenu  w  Wodzie  dla  Mlo- 
docianych  Stadiow  Ryb  Karpiowatych  (Cteno- 
pharyngodon idella  Val.,  Hypophthalmichthys 
molitrix  Val.,  Aristichthys  nobilis  Rich.,  Cy- 
prinus carpio  L.)). 
W89- 11496  2H 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: I.  Scheme  of  the  Experiment,  Tempera- 
ture, Water  Flow  in  the  Ponds  and  Fish  Produc- 
tion (Podchow  Wylegu  Amura  Bialego  (Cteno- 
pharyngodon idella  Val.)  w  Stawach  Zasilanych 
Woda  Podgrzana:  I.  Schemat  Eksperymentu, 
Temperatura  i  Przeplyw  Wody  w  Stawach  Oraz 
Wyniki  Rybackie). 
W89- 11497  gI 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: II.  Physico-Chemical  Conditions  (Pod- 
chow Wylegu  Amura  Bialego  (Ctenopharyngo- 
don idella  Val.)  w  Stawach  Zasilanych  Woda 
Podgrzana:  II.  Warunki  Fizyczno-Chemiczne) 
W89- 11498  gI 


Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: III.  Food  Conditions  (Podchow  Wylegu 
Amura  Bialego  (Ctenopharyngodon  idella  Val.) 
w  Stawach  Zasilanych  Woda  Podgrzana:  III. 
Warunki  Pokarmowe). 
W89- 11499  Jc 

Rearing  of  Grass  Carp  Larvae  (Ctenopharyngo- 
don idella  Val.)  in  Ponds  Receiving  Heated  Ef- 
fluents: IV.  Food  (Podchow  Wylegu  Amura 
Bialego  (Ctenopharyngodon  idella  Val.)  w 
Stawach  Zasilanych  Woda  Podgrzana:  IV. 
Pokarm). 
W89- 11500  3C 

INTERNATIONAL  INST.  FOR 
TRANSPORTATION  AND  OCEAN  POLICY 
STUDIES,  HALIFAX  (NOVA  SCOTIA). 

Marine  Environmental  Quality  in  Canada:  Build- 
ing Constituencies. 
W89- 11867  5G 

INTERNATIONAL  LAB.  OF  MARINE 
RADIOACTIVITY,  MONACO- VILLE 
(MONACO). 

Dissolved   Nickel   and   Cobalt   in   the  Aquatic 

Environment  around  Monaco. 

W89-11217  2K 

INTERNATIONAL  TECHNOLOGY  CORP 
MONROEVILLE,  PA. 

Generalized  Two-Dimensional  Analytical  Solu- 
tion for  Hydrodynamic  Dispersion  in  Bounded 
Media  with  the  First-Type  Boundary  Condition 
at  the  Source, 
W89-11755  5B 

IOWA  INST.  OF  HYDRAULIC  RESEARCH, 
IOWA  CITY. 

Real-Time     Quality     Control     of    Streamflow 

Data-A  Simulation  Study. 

W89- 11802  7B 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF  CIVIL 
ENGINEERING. 

Probabilistic  Storm  Transposition  Approach  for 
Estimating  Exceedance  Probabalities  of  Extreme 
Precipitation  Depths, 
W89- 11251  2B 

ISTANBUL  UNIV.  (TURKEY). 

Hood    Characteristics    for    Siphon-Shaft    Spill- 
ways. 
W89-11211  8A 

J.L.B.  SMITH  INST.  OF  ICHTHYOLOGY, 
GRAHAMSTOWN  (SOUTH  AFRICA). 

Prediction  of  Regulation  Effects  on  Natural  Bio- 
logical    Rhythms     in     South-Central     African 
Freshwater  Fish. 
W89-11710  6G 

JAWAHARLAL  NEHRU  UNIV.,  NEW  DELHI 
(INDIA).  SCHOOL  OF  ENVIRONMENTAL 
SCIENCES. 

Chemical  Characteristics  and  Suspended  Sedi- 
ment Load  of  Meltwaters  from  a  Himalayan 
Glacier  in  India. 
W89- 11376  2K 

JODHPUR  UNIV.  (INDIA).  DEPT.  OF 
ZOOLOGY. 

Ecology  of  Indian  Inland  Saline  Lakes:  II.  Pri- 
mary Production  in  Didwana  Lake. 
W89-11335  2H 

JOHANNESBURG  CTTY  HEALTH  DEPT. 
LABS.  (SOUTH  AFRICA). 

Metabolic  Regulation  of  Beta-hydroxybutyrate 
dehydrogenase   in   Acinetobacter  calcoaceticus 
var.  lwoffi. 
W89- 11743  5D 
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LAMONT-DOHERTY  GEOLOGICAL  OBSERVATORY,  PALISADES,  NY. 


JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 

Water  Availability  and  Trachoma. 

W89-11668  6D 

JOHNS  HOPKINS  UNIV.,  SHADY  SIDE,  MD. 
AQUATIC  ECOLOGY  SECTION. 

Toxicity  of  Alum  Sludge  to  Ceriodaphma  dubia 

and  Pimephales. 

W89-11816  5C 

JORDAN  (EDWARD  C.)  CO.,  INC., 
PORTLAND,  ME. 

Control  and  Remediation  of  Volatile  Organic 
Chemical  Migration  in  Fractured  Bedrock. 
W89-120O8  5B 

JORDAN  (EDWARD  C.)  CO.,  INC., 
WAKEFIELD,  MA. 

Wetlands  and  Floodplains  Assessments  for  Su- 

perfund  Sites  under  SARA. 

W89-12046  2H 

Food  Chain  Exposure  Assessments:  A  Multi- 
Species  Approach. 
W89-12068  5C 

JUNEAU  CENTER  FOR  FISHERIES  AND 
OCEAN  SCIENCES,  AK. 

Recycling  of  Marine  Elements  Transported  into 
Freshwater  Systems  by  Anadromous  Salmon. 
W89-11339  2H 

JYVAESKYLAE  UNTV.  (FINLAND).  DEPT.  OF 
BIOLOGY. 

Scale  Chrysophytes  (Chrysophyceae  and  Synur- 
ophyceae)  from  National  Park  Lakes  in  South- 
ern and  Central  Finland. 
W89- 11667  2H 

KANAZAWA  UNTV.  (JAPAN).  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Estimation  of  Unbalanced  Bacterial  Growth  in 
Inhibitory  Environments  by  Physiological  As- 
sessment. 
W89- 11077  2H 


KANSAS  CITY  WATER  POLLUTION 
CONTROL  DEFT.,  MO. 

Kansas  City  Upgrades  Water  Plant. 
W89-11630 
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KANSAS  STATE  GEOLOGICAL  SURVEY, 
LAWRENCE. 

Effects  of  Variations  in  Recharge  on  Ground- 
water Quality. 
W89- 11378  6G 

KANSAS  STATE  UNTV.,  MANHATTAN.  DEPT. 
OF  CHEMICAL  ENGINEERING. 

Degradation   of  Atrazine   and   Related  s-Tria- 

zines. 

W89-11197  5B 


KANSAS  UNTV.,  LAWRENCE.  DEPT.  OF 
CTVTL  ENGINEERING. 

Optimal  Estimation  of  Contaminant  Transport  in 

Ground  Water. 

W89-11790  5B 

Longitudinal   Dispersion   in   Rivers:   A   Dead- 
Zone  Model  Solution. 
W89- 11793  5B 

KARLSRUHE  UNTV.  (GERMANY,  F.R.). 

Influence   of  Background   Organic   Matter   on 

GAC  Adsorption, 

W89-11739  5F 

KARLSRUHE  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  HYDROMECHANIK. 

Symmetric-Matrix  Time  Integration  Scheme  for 

the  Efficient  Solution  of  Advection-Dispersion 

Problems, 

W89-11756  5B 


KATHOLIEKE  UNTV.  NIJMEGEN 
(NETHERLANDS). 

Endocrine  Responses  to  Acid  Stress  in  Fish. 
W89-11851  5C 

KENT  STATE  UNTV.,  OH.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Water  Quality  Management  for  Reservoirs  and 
Tailwaters.  Report  1:  In-Reservoir  Water  Qual- 
ity Management  Techniques. 
W89-11997  5G 

KEURINGSTNSTTf  UUT  VOOR 
WATERLEIDINGARTIKELEN,  RIJSWIJK 
(NETHERLANDS). 

Multiplication  of  a  Klebsiella  pneumoniae  Strain 
in  Water  at  Low  Concentrations  of  Substrates. 
W89-11085  5A 

Hydrology  and  Water  Quality  Aspects  of  Rhine 
Bank  Groundwater  in  the  Netherlands. 
W89-11683  2F 

KIEL  UNTV.  (GERMANY,  F.R.).  ABT. 
HYGIENE,  SOZIALHYGIENE  UND 
GESUNDHEITSWESEN. 

Long-Term  Study  of  Occurrence,  Distribution 
and   Reduction   of  Campylobacter   sp.    in   the 
Sewage    System    and    Wastewater    Treatment 
Plant  of  a  Big  Town. 
W89-11154  5D 

Behavior  of  Facultative  Pathogenic  Bacteria  in 

Wastewater  Treatment  Processes, 

W89-11155  5D 

KING  ABDULAZIZ  UNTV.,  JEDDAH  (SAUDI 
ARABIA).  DEPT.  OF  CTVIL  ENGINEERING. 

Multidisciplinary    Planning    and    Managing    of 

Water  Reuse. 

W89-11806  5F 

KING  ABDULAZIZ  UNIV.,  JEDDAH  (SAUDI 
ARABIA).  DEPT.  OF  HYDROLOGY. 

Water  Balance  Approach  Under  Extreme  Arid 
Conditions~A   Case   Study   of  Tabalah   Basin, 
Saudi  Arabia. 
W89-11283  2A 

KING  ABDULAZIZ  UNIV.,  JEDDAH  (SAUDI 
ARABIA).  FACULTY  OF  MARINE  SCIENCE. 

Platymonas  Bloom  in  Coastal  Waters  of  Jeddah, 

Saudi  Arabia, 

W89- 11823  5C 

KINNERET  LIMNOLOGICAL  LAB., 
TIBERIAS  (ISRAEL). 

Influence    of   Catchment    Geology    and    Lake 

Depth  on  Phytoplankton  Biomass, 

W89- 11440  2H 

Time  Dependent  Response  of  Lake  Kinneret  to 
an  Applied  Wind  Stress  and  Hydraulic  Flow: 
Advection  of  Suspended  Matter, 
W89-11441  2H 


KROFTA  ENGINEERING  CORP.,  LENOX, 
MA. 

Development  of  Innovative  Flotation  Processes 
for  Water  Treatment  and  Wastewater  Reclama- 
tion. 
W89-12095  5D 

KUWAIT  INST.  FOR  SCIENTIFIC 
RESEARCH,  SAFAT. 

Cost-Effectiveness  of  Solar  Water  Production. 
W89-11203  3A 

KUWAIT  UNTV.,  SAFAT.  COLL.  OF 
ENGINEERING  AND  PETROLEUM. 

Treatment  of  Petroleum  Refinery  Effluents  in  a 

Fixed-Film  Reactor. 

W89-11232  5D 

KUWALT  UNIV.,  SAFAT.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Homogeneous  Catalytic  Oxidation  of  Aqueous 
Sulfur(IV)  by  Transition  Metal  Ions,  Part  III: 
Effect        of       Iron(III),        Copper(II)       and 
Manganese(II)  and  Synergistic  Catalysis. 
W89-11222  5D 

Evaluation   of  Henry's   Constant   for   H2S   in 

Water  and  Sewage  Effluents. 

W89-11427  5A 

KUWAIT  UNIV.,  SAFAT.  DEPT.  OF 
ZOOLOGY. 

Detached  Chlorophytes  as  Nursery  Areas  for 

Fish  in  Sulaibikhat  Bay,  Kuwait. 

W89- 11808  8I 

KYOTO  UNIV.  (JAPAN).  DEPT.  OF 
ENVIRONMENTAL  AND  SANITARY 
ENGINEERING. 

Experience  of  16  Years'  Operation  and  Mainte- 
nance of  the  Fukashiba  Industrial  Wastewater 
Treatment  Plant  of  the  Kashima  Petrochemical 
Complex-I.  Operation  and  Maintenance. 
W89-11237  5D 

Experience  of  16  Years'  Operation  and  Mainte- 
nance of  the  Fukashiba  Industrial  Wastewater 
Treatment  Plant  of  the  Kashima  Petrochemical 
Complex-II.  Biodegradability  of  37  Organic 
Substances  and  28  Process  Wastewaters. 
W89-11238  5D 

KYOTO  UNTV.  (JAPAN).  DEPT.  OF 
FISHERIES. 

Growth  Response  of  Bacteria  to  Extracellular 

Products  of  Bloom  Algae. 

W89-11293  5C 


Experimental  Study  of  Zooplankton  Consump- 
tion by  the  Lake  Kinneret  Sardine, 
W89- 11445  2H 

KONSTANZ  UNIV.  (GERMANY,  F.R.). 
LIMNOLOGICAL  INST. 

Leaching  Kinetics  of  Fresh  Leaf-litter  with  Im- 
plications for  the  Current  Concept  of  Leaf-proc- 
essing in  Streams. 
W89- 11444  2H 

KOREA  ADVANCED  INST.  OF  SCIENCE  AND 
TECHNOLOGY,  SEOUL  (REPUBLIC  OF 
KOREA).  DEPT.  OF  CIVIL  ENGINEERING. 

Enhanced    Nutrient   Removal    of  Immobilized 

Activated  Sludge  System. 

W89-11410  5D 


KYOTO  UNIV.  (JAPAN).  FACULTY  OF 
ENGINEERING. 

Determination    of    Carbonyl    Compounds    in 
Ozonated  Water  by  the  PFBOA  Method, 
W89-11692  5A 

KYUSHU  UNTV.,  FUKUOKA  (JAPAN). 
FACULTY  OF  AGRICULTURE. 

Effects  of  Water  Hardness  on  the  Toxicity  and 
Accumulation  of  Cadmium  in  Eggs  and  Larvae 
of  Medaka,  Oryzias  latipes,  (Japanese). 
W89-11291  5C 

Effects  of  Water  pH  on  the  Toxicity  and  Accu- 
mulation of  Cadmium  in  Eggs  and  Larvae  of 
Medaka,  Oryzias  latipes,  (Japanese). 
W89- 11292  5C 

LAMONT-DOHERTY  GEOLOGICAL 
OBSERVATORY,  PALISADES,  NY. 

Submersible      Studies      of      Current-Modified 
Bottom  Topography  in  Lake  Superior. 
W89-11181  2H 
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Spatial  and  Temporal  Trends  of  Diatom  Flux  in 

British  Columbian  Fjords. 

W89-11560  2L 

LANCASTER  UNIV.  (ENGLAND).  CENTRE 
FOR  RESEARCH  ON  ENVIRONMENTAL 
SYSTEMS. 

Physically  Based  Model  of  Heterogeneous  Hills- 
lopes:  1.  Runoff  Production, 
W89- 11763  2  A 

Physically  Based  Model  of  Heterogeneous  Hills- 
lopes:  2.  Effective  Hydraulic  Conductivities, 
W89-U764  2  A 

LANCASTER  UNIV.  (ENGLAND).  DEPT  OF 
BIOLOGICAL  SCIENCES. 

Nitrogen-Fixing      Heterotrophic      Bacteria     in 
Coastal  Waters:  a  Comparison  of  the  Contribu- 
tion Made  by  Sewage  Effluent  in  a  Temperate 
and  a  Tropical  Environment. 
W89-11114  5B 

Effects  of  Hydrogen  and  Aluminium  Ions  on 

Fish  Gills, 

W89- 11849  5G 

LAVAL  UNIV.,  QUEBEC.  DEPT.  OF  CIVIL 
ENGINEERING. 

Wave  Grouping  Effect  in  Irregular  Wave  Agita- 
tion in  Harbors. 
W89-11473  8B 

LAW  ENVIRONMENTAL,  INC.,  LOUISVILLE 
KY. 

Seepage  Velocities  in  Stress-Relief  Fractures  in 

the  Eastern  Kentucky  Coal  Field. 

W89-11948  2F 

LAWRENCE  LIVERMORE  NATIONAL  LAB., 
CA. 

Evaluation  of  Electromagnetic  Tomography  to 
Map  In  Situ  Water  in  Heated  Welded  Tuff. 
W89- 11752  7C 

LEGGETTE,  BRASHEARS  AND  GRAHAM, 
INC.,  WILTON,  CT. 

Determination  of  Safe  Yield  for  Public  Supply 
Well  Fields  Impacted  by  Salt-Water  Upconing 
in  Eastern  Long  Island. 
W89- 11943  4B 

LENOX  INST.  FOR  RESEARCH,  INC.,  MA. 

Symposium  on  Environmental  Technology  and 
Management,  1988.  Main  Theme:  Advanced  Bi- 
ological Wastewater  Treatment. 
W89- 12081  5D 

LIMNOLOGISCH  INST,  NIEUWERSLUIS 
(NETHERLANDS). 

Bacterial  Activity  and  Protozoan-Grazing  Po- 
tential in  a  Stratified  Lake. 
W89-11515  2H 

LIMNOLOGISCH  INST.,  OOSTERZEE 
(NETHERLANDS).  TJEUKEMEER  LAB. 

Study  of  the  Factors  Regulating  Succession  of 
Cyanobacteria  in  Lake  Tjeukemeer,  The  Nether- 
lands, 
W89-11314  2H 

LIMOGES  UNIV.  (FRANCE).  LAB. 
DTMMUNOPHYSIOLOGIE  GENERALE  ET 
COMPAREE. 

Effects  of  Metal  Ions  on  Cyprinid  Fish  Immune 
Response:    In    Vitro    Effects    of   Zn(2  +  )    and 
Mn(2  +  )  on  the  Mitogenic  Response  of  Carp 
Pronephros  Lymphocytes. 
W89-11732  5C 

LOCKHEED  ENGINEERING  AND  SCIENCES 
CO.,  INC.,  LAS  VEGAS,  NV. 
ENVIRONMENTAL  PROGRAMS  OFFICE. 

Influence  of  Dissolved  Organic  Carbon  on  pH 
Measurements  of  Low  Solute  Content  Waters 
W89- 11822  5A' 


LOUISIANA  STATE  UNIV.,  BATON  ROUGE 
DEPT.  OF  GEOLOGY  AND  GEOPHYSICS. 

Holocene  Evolution  of  the  South-Central  Coast 

of  Iceland. 

W89-12122  2J 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE 
LAB.  FOR  WETLAND  SOILS  AND 
SEDIMENTS. 

Salinity  and  Flooding  Level  as  Determinants  of 
Soil  Solution  Composition  and  Nutrient  Content 
in  Panicum  hemitomum. 
W89- 11424  2L 

Water    Relations    and    Growth  Responses    of 

Uniola  paniculata  (Sea  Oats)  to  Soil  Moisture 
and  Water-Table  Depth. 
W89- 11529  2G 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE 
REMOTE  SENSING  AND  IMAGE 
PROCESSING  LAB. 

Chemical  Oxidation  of  Sulfide  to  Elemental 
Sulfur:  Its  Possible  Role  in  Marsh  Energy  Flow 
W89- 11425  6         2H 

LOUISIANA  STATE  UNIV.  SYSTEM,  BATON 
ROUGE. 

Uptake  of  Mercury  from  Aqueous  Solution  by 
Duckweed:   The   Effects   of  pH,   Copper   and 
Humic  Acid. 
W89- 11640  5D 

LOUISVILLE  UNIV.,  KY.  DEPT.  OF  CIVIL 
ENGINEERING. 

Ohio  River  Bank  Erosion-Traffic  Effects 
W89- 11474  2J 

Evaluation  of  Navigation  Dam  Effects  on  River- 
banks. 
W89- 11475  2J 

LOWRY  ENGINEERING,  INC.,  UNITY,  ME. 

Removal     of    Petroleum     Hydrocarbons     and 
MTBE  from  Water  by  a  Multi-Staged  POE  Aer- 
ation System. 
W89- 11936  5D 

Aeration  for  the  Removal  of  Rn  from  Small 

Water  Supplies. 

W89-11950  5F 

LUND  UNIV.  (SWEDEN).  ENST.  OF 
LIMNOLOGY. 

Mechanism  of  the  Aerobic  Fe(III)-P  Solubiliza- 
tion at  the  Sediment-water  Interface. 
W89-11304  2H 

Occurrence  of  Bacterivory  in  Cryptomonas,  a 

Common  Freshwater  Phytoplankter 

W89- 11605  2H 

LUND  UNIV.  (SWEDEN).  LIMNOLOGICAL 
INST. 

Influence  of  a  Periphytic  Biolayer  on  Phospho- 
rus Exchange  Between  Substrate  and  Water 
W89-11439  2H 

MAINE  GEOLOGICAL  SURVEY,  AUGUSTA. 

Ethylene  Thiourea  in  Maine  Ground  Water 
W89-11925  5B 

Inventory  of  Coastal  Environments  and  Classifi- 
cation of  Maine's  Glaciated  Shoreline, 
W89-12123  2J 

MAINE  UNIV.  AT  ORONO.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Quaternary     Stratigraphy     of     Representative 
Maine  Estuaries:  Initial  Examination  by  High- 
Resolution  Seismic  Reflection  Profiling 
W89-12124  2J 

MAINE  UNIV.  AT  ORONO. 
ENVIRONMENTAL  STUDIES  CENTER. 

Conceptual  Model  of  Nutrient  Transport  in  Sub- 
surface Soil  Systems, 
W89-11958  5B 


MAINE  UNIV.,  ORONO.  DEPT.  OF  CIVIL 
ENGINEERING. 

Virus  Movement  into  Groundwater  from  Septic 

Tank  Systems. 

W89- 11965  5B 

MALAGA  UNIV.  (SPAIN).  DEPT.  OF 
MICROBIOLOGY. 

Evaluation  of  Different  Plating  Media  Used  in 

the  Isolation  of  Salmonellas  from  Environmental 

Samples. 

W89- 11671  5A 

MANITOBA  UNIV.,  WINNIPEG.  DEPT  OF 
CIVIL  ENGINEERING. 

Conflict  Analysis  of  the  Shoal  Lake  Subdivision. 
W89-11166  6E 

MARINE  BIOLOGICAL  ASSOCIATION  OF 
THE  UNITED  KINGDOM,  PLYMOUTH 
(ENGLAND). 

Hydrocarbons  in   Marine  Mollusks:   Biological 

Effects  and  Ecological  Consequences. 

W89- 11836  5C 

MARINE  LAB.,  ABERDEEN  (SCOTLAND). 

Partition  of  Trace  Metals  Between  Dissolved 
and    Particulate    Phases    in    European    Coastal 
Waters:  A  Compilation  of  Field  Data  and  Com- 
parison with  Laboratory  Studies, 
W89-11568  5A 

MARITTMES  FOREST  RESEARCH  CENTRE 
FREDERICTON  (NEW  BRUNSWICK). 

Sensitivity    of   Forest    Plant    Reproduction    to 
Long-Range  Transported   Air  Pollutants:   The 
Effects  of  Wet  Deposited  Acidity  and  Copper 
on  Reproduction  of  Populus  tremuloides. 
W89- 11528  5C 

MARYLAND  UNIV.,  CAMBRIDGE.  HORN 
POINT  ENVIRONMENTAL  LABS. 

Geomorphology  of  a  Tectonically  Active,  Gla- 
ciated Coast,  South-Central  Alaska. 
W89-12119  8E 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT 
OF  AGRONOMY. 

Sulfur  Speciation  in  Some  Chesapeake  Bay  Tidal 

Marsh  Soils. 

W89-11576  2G 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT 
OF  CIVIL  ENGINEERING. 

Sorption  of  2,3,7,8-TetrachJorodibenzo-p-dioxin 

from  Water  by  Surface  Soils. 

W89-11594  5B 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT 
OF  GEOGRAPHY. 

Lag-Time  Routing  of  Suspended  Sediment  Con- 
centrations During  Unsteady  Flow. 
W89- 11636  2J 

MARYLAND  UNIV.,  SOLOMONS.  CENTER 
FOR  ENVIRONMENTAL  AND  ESTUARINE 
STUDIES. 

Morphometric  Study  of  the  Effects  of  Tributyl- 
tin  Compounds  on  the  Gills  of  the  Mummichog, 
Fundulus  heteroclitus, 
W89- 11673  sc 

MASSACHUSETTS  DEPT.  OF  PUBLIC 
WORKS,  LEXINGTON.  RESEARCH  AND 
MATERIALS  SECTION. 

Highway  Deicing  Salt  Contamination  Problems 

and  Solutions  in  Massachusetts. 

W89-11937  5B 
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MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  DEFT.  OF  CIVIL 
ENGINEERING. 

Contaminant  Transport  and  Biodegradation:  1. 
A  Numerical  Model  for  Reactive  Transport  in 
Porous  Media. 
W89-11757  5b 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  RALPH  M.  PARSONS  LAB. 
FOR  WATER  RESOURCES  AND 
HYDRODYNAMICS. 

Fluxes    of   N20    at    the    Sediment-Water    and 
Water-Atmosphere  Boundaries  of  a  Nitrogen- 
Rich  River. 
W89-11254  5b 

MASSACHUSETTS  UNIV.,  AMHERST. 

Comparison  of  the  Anaerobic  Filter  and  the 
Anaerobic  Expanded/Fluidized  Bed  Processes. 
W89-12083  5D 

MASSACHUSETTS  UNTV.  AT  BOSTON. 
ENVIRONMENTAL  SCIENCE  PROGRAM. 

Bioavailability  of  Polycyclic  Aromatic  Hydro- 
carbons in  the  Aquatic  Environment. 
W89-11827  5B 

MATHES  (JOHN)  AND  ASSOCIATES,  INC., 
COLUMBIA,  IL. 

Cost  Effective  Investigation  and  Remediation  ot 
Volatile-Organic  Contaminated  Sites. 
W89-12066  5G 

MAX-PLANCK-INST.  FUER 
EXPERIMENTELLE  MEDIZIN, 
GOETTINGEN  (GERMANY,  F.R.).  ABT. 
PHYSIODLOGD2. 

Acid-Base  Regulation  in  Fishes.  1.  Mechanisms. 
W89-11843  5C 

MAX-PLANCK-INST.  FUER  LIMNOLOGIE, 
SCHLITZ  (GERMANY,  F.R.). 
LIMNOLOGISCHE  FLUSSSTATION. 

Structure  of  Bacterial  Communities  in  a  Central 

European  Open  Grassland  Stream,  the  Breiten- 

bach, 

W89- 11308  2H 

Influence  of  Artificial  Stream  Bottom  Siltation 
on  Ephemeroptera  in  Emergence  Traps, 
W89-11443  2H 

MAX-PLANCK-INST.  FUER  LIMNOLOGIE 

zu  ploen  (germany,  f.r.).  abt. 
mtkrobenoekologu:. 

Kinetics  of  Acetate  and  Methanol  Conversion 
Into  Methane  in  Eutrophic  Sediments  and  its 
Application  in  Anaerobic  Systems. 
W89- 11078  2H 

Habitat-specific    Plasmid    Patterns    in    Natural 
Bacterial  Populations  of  Fresh-water  Lakes. 
W89- 11303  2H 

Uptake  of  Nucleic  Acid  Precursors  by  Aquatic 
Microbial  Communities  and  Pure  Cultures  of 
Bacteria  and  Algae. 
W89-11310  2H 

MCGHX  UNTV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  BIOLOGY. 

Solutions  to  Problems  in  Enumerating  Sediment 

Bacteria  by  Direct  Counts. 

W89- 11509  5A 


MCGDLL  UNTV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  CIVIL  ENGINEERING. 

Unbiased  Plotting  Position  Formula  for  the  Gen- 
eral Extreme  Value  Distribution, 
W89- 11676  7C 

MCGHX  UNTV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  GEOGRAPHY. 

Dynamics  of  Dissolved  Organic  Carbon  in  For- 
ested   and    Disturbed    Catchments,    Westland, 
New  Zealand:  1.  Maimai. 
W89-11772  4C 


Dynamics  of  Dissolved  Organic  Carbon  in  For- 
ested   and    Disturbed    Catchments,    Westland, 
New  Zealand:  2.  Larry  River. 
W89-11773  4C 

MCKINSEY  AND  CO.,  INC.,  STOCKHOLM 

(SWEDEN). 
Risk  Assessment  of  Extreme  Events:  Applica- 
tion. 
W89-11598  8A 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  BIOLOGY. 

Vegetation    Patterns    in    James    Bay    Coastal 
Marshes:  II.  Physiological  Adaptation  to  Salt- 
Induced  Water  Stress  in  Three  Halophytic  Gra- 
minoids. 
W89-11565  2L 

Physiological  Problems  of  Fish  in  Acid  Waters, 
W89- 11846  5C 

Combined  Effects  of  pH  and  Trace  Metals  on 

Fish  Ionoregulation, 

W89-11850  5C 

MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  CHEMISTRY. 

Multielement  Preconcentratnon  of  Trace  Metals 
from  Natural  Waters  by  Solvent  Extraction  with 
an  Alkylated  Oxine  Derivative. 
W89- 11394  5A 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  CLINICAL  EPIDEMIOLOGY  AND 
BIOSTATISTICS. 

Estimating  the  Burden  of  Illness  in  an  Ontario 
Community  with  Untreated  Drinking  Water  and 
Sewage  Disposal  Problems. 
W89-11670  5C 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  GEOGRAPHY. 

Fjord  Sedimentation  in  Northern  British  Colum- 
bia. 
W89-12120  2J 

MEDICAL  COLL.  OF  WISCONSIN,  INC., 
MILWAUKEE.  DEPT.  OF  PHARMACOLOGY 
AND  TOXICOLOGY. 

Cloned  Rainbow  Trout  Liver  P(  1)450  Comple- 
mentary  DNA   as   a   Potential   Environmental 
Monitor. 
W89-11431  5A 

METEOROLOGICAL  OFFICE,  BRACKNELL 
(ENGLAND). 

Improved  Values  of  1-Hour  M5  Rainfalls  for  the 

United  Kingdom. 

W89-11536  2B 

Periodic  Variations  in  Extreme  Hourly  Rainfalls 

in  the  United  Kingdom. 

W89-11583  2B 

METEOROLOGICAL  OFFICE,  POONA 

(INDIA).  .     . 

Background  Trends  of  pH  of  Precipitation  over 

India. 

W89-11610  2a 


METEOROLOGICAL  SERVICE, 
WELLINGTON  (NEW  ZEALAND). 

Incident  of  Clear  Air  Precipitation, 
W89-11567 


2B 


MEXICAN  INST.  OF  SOCIAL  SECURITY, 
MONTERREY.  NORTHEAST  BIOLOGICAL 
RESEARCH  UNIT. 

Differential  Uptake  of  Zinc,  Copper,  and  Lead 
in  Texas  Cichlid  (Cichlasoma  cyanoguttatum). 
W89-11813  5B 

MICHIGAN  STATE  UNTV.,  EAST  LANSING. 
DEPT.  OF  ECONOMICS. 

Toxicology-A  Primer  on  Toxicology  Principles 

and  Applications. 

W89-11896  5C 


MICHIGAN  STATE  UNrV.,  EAST  LANSING. 
DEPT.  OF  ENTOMOLOGY. 

Importance  of  Agricultural  Weather  Informa- 
tion: A  Michigan  Survey, 
W89- 11454  7A 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  GEOLOGICAL  SCIENCES. 

Geochemical  Partitioning  of  Pb,  Zn,  Cu,  Fe,  and 
Mn   Across   the   Sediment-Water   Interface   in 
Large  Lakes. 
W89-11185  2K 

Geochemistry    of    Rare    Earth    Elements    in 
Benthic  Layer  Particulate  Matter  and  Sediments 
of  Lake  Superior. 
W89-11186  2K 

Pore  Water  Profiles  and  Early  Diagenesis  of 
Mn,  Cu,  and  Pb  in  Sediments  from  Large  Lakes. 
W89-11187  2H 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  ZOOLOGY. 

Habitat  Selection  of  Lentic  Larval  Lampreys: 
Preliminary  Analysis  Based  on  Research  with  a 
Manned  Submersible. 
W89-11194  2H 

MICHIGAN  STATE  UNIV.,  HICKORY 
CORNERS.  W.K.  KELLOGG  BIOLOGICAL 
STATION. 

Relative  Values  of  Oxygen,  Nitrate,  and  Sulfate 
to  Terminal  Microbial  Processes  in  the  Sedi- 
ments of  Lake  Superior. 
W89-11191  2H 

MICHIGAN  UNIV.,  ANN  ARBOR.  GREAT 
LAKES  RESEARCH  DIV. 

Historic  Trends  in  Lake  Michigan  Silica  Con- 
centrations. 
W89-11393  5C 

MIDWEST  WATER  RESOURCE,  INC., 
CHARLOTTE,  MI. 

Enhanced  Volatilization  for  Removal  of  Hazard- 
ous Waste  from  Soil. 
W89-12064  5G 

MILAN  UNTV.  (ITALY).  1ST.  DI  BIOLOGIA. 

Nutrient  Load  Carried  by  the  River  Po  into  the 

Adriatic  Sea,  1968-87. 

W89-11417  5B 

MINISTRY  OF  AGRICULTURE,  JERUSALEM 
(ISRAEL).  HYDROLOGICAL  SERVICE. 

Evaluation  of  Groundwater  Replenishment  Co- 
efficients from  the  Record  of  a  Borehole  Pene- 
trating the  Unsaturated  Zone. 
W89-11264  2F 

MINISTRY  OF  ENVIRONMENT  AND  PARKS, 
VICTORIA  (BRITISH  COLUMBIA). 
PLANNING  AND  ASSESSMENT  BRANCH. 

Marine  Environmental  Quality  Management  in 

British  Columbia. 

W89-11861  5G 


Marine  Environmental  Quality  in  Canada:  Status 
and  Issues,  The  Pacific  Coast  of  Canada. 
W89-11864  5G 

MINISTRY  OF  ENVIRONMENT  AND  WATER 
MANAGEMENT,  BUDAPEST  (HUNGARY). 

Process  for  Cooperation  on  International  River 

Basin  Projects. 

W89- 11723  6E 
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MINISTRY  OF  THE  INTERIOR,  LIMASSOL 
(CYPRUS).  DEPT.  OF  TOWN  PLANNING 
AND  HOUSING. 

Sewage   Treatment   and    Disposal    Problem   in 
Cyprus  in  the  Absence  of  Sewerage  Systems: 
Limassol   Case  Study-Evaluation  of  Compro- 
mise Solutions, 
W89- 11353  5D 

MINNESOTA  UNIV.,  DULUTH. 

Macronutrient  Interactions  Involved  in  Cyano- 

bacterial  Bloom  Formation. 

W89-11312  2H 

MINNESOTA  UNIV.,  MINNEAPOLIS  DEPT 
OF  CIVIL  AND  MINERAL  ENGINEERING. 
PCBs  and  PAHs  as  Tracers  of  Particulate  Dy- 
namics in  Large  Lakes. 
W89-11188  2H 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT 
OF  ECOLOGY  AND  BEHAVIORAL 
BIOLOGY. 

Phosphorus-Dependent  Growth  Kinetics  of  11 

Species  of  Freshwater  Algae. 

W89-11518  2H 

Effects  of  Sip  Supply  Ratio,  Supply  Variability, 
and  Selective  Grazing  in  the  Plankton:  An  Ex- 
periment  with  a  Natural   Algal  and   Protistan 
Assemblage. 
W89-11519  2H 

MINNESOTA  UNTV.,  MINNEAPOLIS.  DEPT 
OF  LAB.  MEDICINE. 

Viability  of  Giardia  Cysts  Suspended  in  Lake, 

River,  and  Tap  Water. 

W89-11510  5C 

MINNESOTA  UNIV.,  MINNEAPOLIS. 
LIMNOLOGICAL  RESEARCH  CENTER. 

Successful  Preservation  of  Daphnia  for  Chemi- 
cal and  Physical  Analysis. 
W89- 11657  5A 

MISSOURI  BOTANICAL  GARDENS,  ST 
LOUIS. 

Effects   of  Isolation   on   the   Water   Status   of 
Forest  Patches  in  the  Brazilian  Amazon 
W89-11819  4C 

MONASH  UNrV.,  CLAYTON  (AUSTRALIA) 
DEPT.  OF  ZOOLOGY. 

Habitat  Patchiness  and  Macrobenthic  Communi- 
ty Structure  in  an  Upland  Stream  in  Temperate 
Victoria,  Australia. 
W89- 11548  2H 

MONSANTO  CHEMICAL  CO.,  ST.  LOUIS 
MO. 

Closure  of  a  RCRA  Impoundment  by  Biodegra- 

dation  and  Fixation. 

W89-12045  5E 

MONTANA  DEPT.  OF  FISH,  WILDLIFE  AND 
PARKS,  KALISPELL. 

Mitigation,  Compensation,  and  Future  Protec- 
tion for  Fish  Populations  Affected  by  Hydro- 
power   Development   in   the   Upper   Columbia 
System,  Montana,  U.S.A. 
W89-11693  gI 

MONTANA  STATE  UNTV.,  BOZEMAN   DEPT 
OF  MICROBIOLOGY. 

Iodine  Sensitivity  of  Bacteria  Isolated  from  Io- 

dinated  Water  Systems. 

W89-11507  5F 

MONTANA  STATE  UNTV.,  BOZEMAN.  INST 
FOR  BIOLOGICAL  AND  CHEMICAL 
PROCESS  ANALYSIS. 

Theoretical  and  Experimental  Analysis  of  Pseu- 

domonas  aeruginosa  Biofilm 

W89- 11076  5D 


Microbial  Colonization  of  a  Smooth  Substratum: 
a  Kinetic  Analysis  Using  Image  Analysis 
W89-11108  jH 

Modeling  Microbial  Transport  in  Porous  Media 
W89-11149  5B 

Bacterial   Growth   in   Water   Distribution   Sys- 
tems. 
W89-11152  5F 

MONTANA  UNIV.,  POLSON.  FLATHEAD 
LAKE  BIOLOGICAL  STATION. 

Assessing  the  Impacts  of  Stream  Regulation  in 
the  Flathead  River  Basin,  Montana,  U.S.A.  I. 
Simulation  Modelling  of  System  Water  Balance 
W89- 11698  4A 

Serial    Discontinuities    in    a    Rocky    Mountain 

River.  I.  Distribution  and  Abundance  of  Plecop- 

tera. 

W89- 11706  6G 

Serial    discontinuities    in    a    Rocky    Mountain 

River.  II.  Distribution  and  Abundance  of  Tri- 

choptera. 

W89- 11707  6G 

MONTGOMERY  (JAMES  M.)  CONSULTING 
ENGINEERS,  INC.,  PASADENA,  CA 
MONTGOMERY  LABS. 

Fate  of  Microorganisms  in  a  Tertiary  Treatment 

System. 

W89-11133  5D 


Membranes  in  Water  Treatment. 
W89- 11460 
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MONTPELLIER-2  UNIV.  (FRANCE).  LAB 
D'HYDROBIOLOGIE  MARINE. 

Dynamics  of  Fecal  Coliform  and  Culturable  He- 
terotroph  Densities  in  an  Eutrophic  Ecosystem: 
Stability  of  Models  and  Evolution  of  These  Bac- 
terial Groups. 
W89- 11663  2H 

MONTPELLIER-2  UNTV.  (FRANCE).  LAB 
D'HYDROGEOLOGIE. 

Continuous  Inflow  of  Seawater  and  Outflow  of 
Brackish  Water  in  the  Substratum  of  the  Karstic 
Island  of  Cephalonia. 
W89- 11379  2F 

MOSCOW  STATE  UNTV.  (USSR).  DEPT  OF 
CHEMISTRY. 

Normal-Phase  High-Performance  Liquid  Chro- 
matographic Determination  of  Phenols 
W89- 11629  5A 

MOSUL  UNTV.  (IRAQ).  SADDAM  DAM 
RESEARCH  CENTRE. 

Studies  of  Dual-Media  Filtration  of  the  Tigris 

River  Used  for  Drinking  Water:  Mathematical 

Relationships. 

W89- 11639  5F 

MOUNT  ALLISON  UNTV.,  SACKVILLE  (NEW 
BRUNSWICK).  DEPT.  OF  BIOLOGY. 

Ecological  Effects  of  Pentachlorophenol  on  the 
Brackish-water  Amphipod  Gammarus  tierinus 
W89- 11449  6     5C 

MUNICIPAL  ENVIRONMENTAL  RESEARCH 
LAB.,  CINCINNATI,  OH. 

Chemical  Fixation  of  Wastes 

W89-11912  5E 

MUNICIPALITY  OF  METROPOLITAN 
SEATTLE-METRO,  WA. 

Automated  Design  of  Wastewater  Plants 
W89-11645  5D 

MURDOCH  UNIV.  (WESTERN  AUSTRALIA) 
SCHOOL  OF  BIOLOGICAL  AND 
ENVIRONMENTAL  SCIENCES. 

Ecologically  Useful  Classification  of  Mean  and 

Near-Bed  Flows  in  Streams  and  Rivers, 

W89- 11551  2E 


MUSEUM  OF  NORTHERN  ARIZONA   INC 
FLAGSTAFF.  DEPT.  OF  ANTHROPOLOGY.' 

Hohokam  Settlement  Along  the  Slopes  of  the 

Picacho   Mountains   Volume  6:   Synthesis  and 

Conclusions. 

W89-12139  6G 

MUSEUME  NATIONAL  D'HISTOIRE 
NATURELLE,  PARIS  (FRANCE). 

Physical,  Chemical  and  Biological  Characteriza- 
tion of  the  Ushant  Tidal  Front, 
W89-11391  JL 

NAGOYA  UNIV.  (JAPAN).  FACULTY  OF 
ENGINEERING. 

Speciation  of  Copper  in  Fresh  Waters. 

W89- 11403  5A 

NAGOYA  UNIV.  (JAPAN).  WATER 
RESEARCH  INST. 

Phosphorus  Dynamics  Associated  with  Phyto- 

plankton    Blooms   in   Eutrophic   Mikawa   Bay, 

Japan. 

W89- 11662  2L 

NANYANG  TECHNOLOGICAL  INST 
SINGAPORE.  SCHOOL  OF  CIVIL  AND 
STRUCTURAL  ENGINEERING. 

Unified    Theory    for   Microbial    Growth   Con- 
trolled by  Multiple  Limiting  Substances, 
W89-11150  5D 

NATCHEZ-ADAMS  COUNTY  VOCATIONAL 
SCHOOL,  MS. 

Leaf  Material  Production  in  Nymphaea  lotus  L.: 
Implications  for  Sustained  Detritus  Production 
W89-11322  2H 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  GREENBELT,  MD 
HYDROLOGICAL  SCIENCES  BRANCH. 

Water  and  Surface  Energy  Balance  Model  with 
a  Multilayer  Canopy  Representation  for  Remote 
Sensing  Purposes. 
W89- 11263  7B 

NATIONAL  BACTERIOLOGICAL  LAB., 
STOCKHOLM  (SWEDEN). 

Phenotype   Variation   Within   Klebsiella   pneu- 
moniae: a  Tool  to  Trace  Sources  of  Contamina- 
tion in  Surface  Water. 
W89-11129  5A 

NATIONAL  CENTER  FOR  TOXICOLOGICAL 
RESEARCH,  JEFFERSON,  AR. 

Microbial  Degradation  of  Polycyclic  Aromatic 
Hydrocarbons  (PAH)  in  the  Aquatic  Environ- 
ment. 
W89- 11828  5B 

NATIONAL  CENTRAL  UNIV.,  CHUNG-LI 
(TAIWAN).  DEPT.  OF  CIVIL  ENGINEERING. 

Anaerobic  Sludge  Digestion  Using  Mesophilic- 

Thermophilic  Phase  Separation. 

W89- 11465  5D 

NATIONAL  CENTRE  FOR  MARINE 
RESEARCH,  ATHENS  (GREECE). 

Community  Parameters  and  Multivariate  Analy- 
sis as  a  Means  of  Assessing  the  Effects  of  Tan- 
nery Effluents  on  Macrobenthos. 
W89-11419  5C 

NATIONAL  ENFORCEMENT 
INVESTIGATIONS  CENTER,  DENVER,  CO. 

Identification   and   Quantification   of  p-Chloro- 
benzenesulfonic  Acid  in  Groundwater. 
W89-11404  5A 
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NATIONAL  ENVIRONMENTAL  SATELLITE, 
DATA,  AND  INFORMATION  SERVICE, 
WASHINGTON,  DC.  CLIMATE  ANALYSIS 

CENTER.  ...     „.  . 

Precipitation  Patterns  Associated  with  the  High 
Index  Phase  of  the  Southern  Oscillation. 
W89-11535  2B 

Large-Scale  Precipitation  and  Outgoing  Long- 
wave Radiation  from  INSAT-1B  During  the 
1986  Southwest  Monsoon  Season. 
W89-11582  2B 

NATIONAL  FISHERIES  CONTAMINANT 
RESEARCH  CENTER,  COLUMBIA,  MO. 

Toxicity  of  Water  from  Three  South  Carolina 

Rivers  to  Larval  Striped  Bass. 

W89-11395  5C 

NATIONAL  FISHERDZS  CONTAMINANT 
RESEARCH  CENTER,  COLUMBUS,  OH. 
FDXLD  RESEARCH  STATION. 

PAH,  Metabolites,  and  Neoplasia  in  Feral  Fish 

Populations. 

W89-11835  5C 

NATIONAL  FISHERD2S  RESEARCH 
CENTER-GREAT  LAKES,  ANN  ARBOR,  ML 

Assessment  of  Lake  Trout  Spawning  Habitat 
Quality  in  Central  Lake  Huron  by  Submarine. 
W89-11195  8I 

NATIONAL  FISHERIES  UNTV.  OF  PUSAN 
(REPUBLIC  OF  KOREA).  DEPT.  OF 
ENVntONMENTAL  SCTENCE  AND 
ENGINEERING.  .    . 

Study   on   Water   Quality   Characteristics   and 
Water  Quality  Model  in  Suyeong  Estuary, 
W89- 11607  5G 

Study    on    Subsurface    Wastewater    Disposal 

System  in  Small  Community, 

W89-11608 


NATIONAL  MARINE  FISHERIES  SERVICE, 
WOODS  HOLE,  MA.  NORTHEAST 
FISHERIES  CENTER. 

Plan  for  Study:  Response  of  the  Habitat  and 
Biota  of  the  Inner  New  York  Bight  to  Abate- 
ment of  Sewage  Sludge  Dumping. 
W89-12111  3U 

NATIONAL  OCEAN  SERVICE,  ROCKVILLE, 
MD.  OFFICE  OF  OCEANOGRAPHY  AND 
MARINE  ASSESSMENT.  „,..,„ 

Summary  of  Selected  Data  on  Chemical  Con- 
taminants  in   Tissues   Collected   During    1984, 
1985,  and  1986. 
W89-12105  3B 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  ANN  ARBOR,  MI. 
GREAT  LAKES  ENVIRONMENTAL 
RESEARCH  LAB. 

Verifiable  Evaporation  Modeling  on  the  Lauren- 

tian  Great  Lakes. 

W89- 11249  lu 

Organic  Nitrogen  Mineralization  and  Substrate 
Limitation  of  Bacteria  in  Lake  Michigan, 


W89-11526 


2H 


Bioavailability  and  Toxicokinetics  of  Polycyclic 
Aromatic  Hydrocarbons  Sorbed  to  Sediments 
for  the  Amphipod  Pontoporeia  hoyi. 
W89-11622  5B 

NATIONAL  RESEARCH  CENTRE,  CAIRO 
(EGYPT).  WATER  POLLUTION  CONTROL 

Applying  Bacteriological  Parameters  for  Evalu- 
ating Underground  Water  Quality. 
W89-11128  5A 


5D 


Reclamation  of  Municipal  Wastewater. 
W89-11355 


5D 


NATIONAL  INST.  FOR  ENVIRONMENTAL 

STUDIES,  D3ARAKI  (JAPAN). 

Lead  Accumulation  and  Location  in  the  Shoots 

of  the  Aquatic  Liverwort  Scapania  Undulata 

(L.)  Dum.  in  Stream  Water  at  Greenside  Mine, 

England. 

W89-11368  3H 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  D3ARAKI  (JAPAN). 
ENVIRONMENTAL  BIOLOGY  DIV. 

Effect  of  Copper  and  Zinc  on  the  Growth  and 
Emergence  of  Epeorus  latifolium  (Ephemerop- 
tera)  in  an  Indoor  Model  Stream. 
W89-11412  5C 

NATIONAL  INST.  FOR  MINAMATA 
DISEASE,  MINAMATA  (JAPAN).  DEPT.  OF 
BASIC  MEDICAL  SCD2NCE. 

Volatilization  of  Fluorescein  Mercuric  Acetate 
by  Marine  Bacteria  from  Minamata  Bay. 
W89-11815  5B 

NATIONAL  INST.  OF  OCEANOGRAPHY, 
HAD7A  (ISRAEL). 

Trace  Metal  Contents  in  Certified   Reference 
Sediments  Determined  by  Nitric  Acid  Digestion 
and  Atomic  Absorption  Spectrometry. 
W89-11402  5A 

NATIONAL  MARINE  FISHERIES  SERVICE, 
SEATTLE,  WA.  NORTHWEST  AND  ALASKA 
FISHERIES  CENTER. 

Biotransformation  and  Disposition  of  Polycyclic 
Aromatic  Hydrocarbons  (PAH)  in  Fish. 
W89-11830  5B 

Metabolic   Activation   of  PAH   in   Subcellular 
Fractions  and  Cell  Cultures  from  Aquatic  and 
Terrestrial  Species. 
W89-11833  5B 


NATIONAL  RESEARCH  INST.  FOR 
POLLUTION  AND  RESOURCES,  YATABE 

(JAPAN). 

Physico-Chemical  Parameters  Determining  the 
Relative  Biodegradability  of  Para-Substituted 
Phenols  by  Bacteria  Isolated  from  Activated 
Sludge.  ,_ 

W89-11137  5U 

NATIONAL  RESEARCH  INST.  FOR 
POLLUTION  AND  RESOURCES,  YATABE 
(JAPAN).  WATER  POLLUTION  CONTROL 

DEPT.  „  ,  ....  .- 

Simultaneous  Organic  Carbon  Removal-Nitrifi- 
cation by   an   Activated   Sludge  Process  with 
Cross-Flow  Filtration. 
W89-11399  5U 

NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  SOLNA. 

Clivus-Multrum  System:  Composting  of  Toilet 
Waste,  Food  Waste,  and  Sludge  within  the 
Household,  _ 

W89-11981  5U 

NATIONAL  TAIWAN  COLL.  OF  MARINE 
SCIENCE  AND  TECHNOLOGY,  KEELUNG. 
DEPT.  OF  AQUACULTURE. 

Joint  Action  of  Ammonia  and  Nitrite  on  Arte- 
mia  Nauplii.  ,„ 

W89- 11644  ^ 

NATIONAL  TAIWAN  UNTV.,  TAIPEI.  DEPT. 
OF  CHEMICAL  ENGINEERING. 

Studies  on  Diisocyanate-Modified  Cellulose  Ac- 
etate Membranes. 
W89-11201  jA 

NATIONAL  TECHNICAL  INFORMATION 
SERVICE,  SPRINGFIELD,  VA. 

Sewage  Effects  in  Marine  and  Estuanne  Envi- 
ronments, January,  1977-March,  1988:  Citations 
from  the  NTIS  Bibliographic  Database. 
W89-12141  5C 


Liners  for  Waste  Disposal  and  Waste  Storage 
Facilities,   January    1976-April,    1988:  Citations 
from  the  Energy  Data  Base. 
W89-12142  5E 

Toxicity  Bioassays:  Water  Pollution  Effects  on 
Aquatic   Animals   and   Plants,   June    1986-May 
1988:  Citations  from  the  Selected  Water  Re- 
sources Abstracts  Database. 
W89-12143  5C 

Soil  Salinity:  Irrigation  Practices  and  Effects  on 
Crops  and  Ground  Water,  January   1977-May 
1988:  Citations  from  the  Selected  Water  Re- 
sources Abstracts  Database. 
W89-12144  5B 

Acid  Mine  Drainage,  October  1978-May  1988: 
Citations  from  the  NTIS  Bibliographic  Data- 
base. 
W89-12145  5A 

Polychlorinated     Biphenyls:     Occurrence    and 
Treatment  in  Municipal  and  Industrial  Wastes, 
January  1977-May  1988:  Citations  from  the  Se- 
lected Water  Resources  Abstracts  Database. 
W89-12146  5D 

Deep  Well  Disposal,  January   1977-May   1988: 
Citations  from  the  Selected  Water  Resources 
Abstracts  Database. 
W89-12147  5E 

Metals  Recovery  from  Wastes,  June  1970-April 
1988:  Citations  from  the  COMPENDEX  Data- 
base. 
W89-12148  5D 

Metals  Recovery  from  Wastes,  January  1977- 
April  1988:  Citations  from  the  Selected  Water 
Resources  Abstracts  Database. 
W89-12149  5D 

Sanitary  Landfalls,  January  1978-April  1988:  Ci- 
tations from  the  NTIS  Bibliographic  Database. 
W89-12150  5B 

Nutrient    Removal    from    Lakes,    Ponds,    and 
Rivers,  January  1977-June  1988:  Citations  from 
the  Selected  Water  Resources  Abstracts  Data- 
base. 
W89-12151  5G 

Pesticide  Toxicity  in  Freshwater  Fish,  January 
1978-May  1988:  Citations  from  the  Life  Sciences 
Collection  Database. 
W89-12152  5C 

Leachate  Treatment,  January  1972-March  1988: 
Citations  from  the  Pollution  Abstracts  Database. 
W89-12153  5G 

Asbestos    in    Drinking    Water,    January    1977- 
March  1988:  Citations  from  the  Selected  Water 
Resources  Abstracts  Database. 
W89-12154  5F 

Deep  Well  Disposal,  January  1976-March  1988: 
Citations  from  the  Energy  Data  Base. 
W89-12155  5E 

Wastewater  Treatment,  June  1976-March  1988: 
Citations  from  the  Energy  Data  Base. 
W89-12156  5D 

Oil  Spills:  Biological  Effects,  June  1981  to  Feb- 
ruary   1988:   Citations  from  the  NTIS   Biblio- 
graphic Database. 
W89-12157  5C 
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Wastewater  Treatment:  Lagoons,  January  1977- 
February    1988:    Citations    from    the    Selected 
Water  Resources  Abstracts  Database 
W89-12158  5D 

Sewage  Sludge  Pretreatment  and  Disposal,  De- 
cember 1981 -February  1988:  Citations  from  the 
NTIS  Bibliographic  Database. 
W89-12159  5D 

Dredging:  Biological  Effects,  January  1979-Feb- 
ruary    1988:   Citations   from   the   NTIS   Biblio- 
graphic Database. 
W89-12160  6G 

Heavy   Metals  in   Drinking   Water:   Standards, 
Sources,  and  Effects,  January   1977-December 
1987:  Citations  from   the  Selected   Water  Re- 
sources Abstracts  Database. 
W89-12161  5F 

Oil  Pollution  Sampling,  Detection,  and  Analysis, 
January  1976-January  1988:  Citations  from  the 
NTIS  Bibliographic  Database. 
W89-12162  5A 

Heavy  Metals  in   Drinking  Water:   Standards, 
Sources,  and  Effects,  January  1970-June  1988: 
Citations  from  the  NTIS  Bibliographic  Data- 
base. 
W89-12163  5F 

Wastewater    Treatment:    Ozonation    Processes 
and  Equipment,  January  1977-July  1988:  Cita- 
tions from  the  Selected  Water  Resources  Ab- 
stracts Database. 
W89-12164  5D 

Sewage  and  Industrial  Waste  Treatment:  Wet- 
lands, January   1977-July   1988:  Citations  from 
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W89- 11524 
W89-11525 
W89- 11526 
W89- 11527 
W89-11528 
W89- 11529 
W89- 11530 
W89-11531 
W89- 11532 
W89- 11533 
W89-11534 
W89-11535 
W89- 11536 
W89-11537 
W89-11538 
W89- 11539 
W89-11540 
W89-11541 
W89- 11542 
W89-11543 
W89-11544 
W89- 11545 
W89- 11546 
W89-11547 
W89- 11548 
W89- 11549 
W89-11550 
W89- 11551 
W89- 11552 
W89-11553 
W89- 11554 
W89-11555 
W89-11556 
W89-11557 
W89-11558 
W89- 11559 
W89-11560 
W89-11561 
W89- 11562 
W89-11563 
W89-11564 
W89- 11565 
W89- 11566 
W89- 11567 
W89- 11568 
W89- 11569 
W89- 11570 
W89- 11571 
W89-11572 


5G 

6D 

2J 

2F 

7C 

2H 

2H 

2H 

81 

81 

3C 

3C 

5C 

5C 

5B 

2J 

5D 

5B 

5F 

5B 

5A 

5C 

2H 

2K 

5F 

2H 

2H 

2H 

2L 

2H 

2H 

2H 

2H 

2L 

2H 

2H 

2L 

2H 

5C 

5C 

2G 

2L 

2H 

2H 

2H 

2B 

2B 

2B 

2B 

2B 

SB 

SB 

5C 

2L 

5G 

5C 

2H 

2H 

2H 

2H 

2H 

2H 

2E 

SB 

2H 

2H 

2L 

2H 

21 

2L 

2H 

2L 

2L 

2H 

2L 

2H 

2L 

2B 

2B 

5A 

2G 

2G 

7B 

2G 


:< 

it 


W89-11573 
W89- 11574 
W89- 11575 
W89- 11576 
W89- 11577 
W89- 11578 
W89- 11579 
W89- 11580 
W89-11581 
W89- 11582 
W89-11583 
W89- 11584 
W89- 11585 
W89- 11586 
W89-11587 
W89- 11588 
W89- 11589 
W89- 11590 
W89- 11591 
W89-11592 
W89- 11593 
W89-11594 
W89- 11595 
W89- 11596 
W89- 11597 
W89- 11598 
W89- 11599 
W89-116O0 
W89-11601 
W89- 11602 
W89- 11603 
W89-11604 
W89-11605 
W89- 11606 
W89- 11607 
W89- 11608 
W89- 11609 
W89-11610 
W89-11611 
W89-11612 
W89-11613 
W89-11614 
W89-11615 
W89-11616 
W89-11617 
W89-11618 
W89-11619 
W89- 11620 
W89- 11621 
W89-11622 
W89-11623 
W89- 11624 
W89- 11625 
W89- 11626 
W89- 11627 
W89- 11628 
W89- 11629 
W89- 11630 
W89-11631 
W89-11632 
W89-11633 
W89- 11634 
W89-11635 
W89-11636 
W89- 11637 
W89-11638 
W89- 11639 
W89- 11640 
W89-11641 
W89- 11642 
W89-11643 
W89- 11644 
W89-11645 
W89- 11646 
W89- 11647 
W89-11648 
W89- 11649 
W89- 11650 
W89-11651 
W89-11652 
W89- 11653 
W89-11654 
W89- 11655 
W89- 11656 


2G 

5E 

2G 

2G 

2G 

5B 

2B 

2B 

2B 

2B 

2B 

5D 

2L 

2L 

2G 

5E 

5E 

5E 

5B 

5E 

5G 

5B 

8E 

4B 

2E 

8A 

2H 

2E 

3F 

6B 

8C 

21 

2H 

5C 

5G 

5D 

81 

2B 

SB 

5B 

5B 

2J 

2H 

5B 

5B 

5D 

5A 

5B 

5C 

5B 

5E 

5A 

2H 

2B 

5E 

5A 

5A 

5F 

4A 

5F 

5G 

5A 

5A 

2J 

SB 

5D 

5F 

5D 

3C 

5B 

5A 

5C 

5D 

5B 

5B 

5C 

5C 

5B 

5B 

5B 

5C 

5C 

6G 

5A 


W89 

W89 

W89 

W89 

W89 

W89 

W89 

W89 

W89 

W89 

W89- 

W89- 

W89 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89 

W89 

W89 

W89 

W89 

W89 

W89. 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89 

W89 

W89 

W89 

W89 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89 

W89 

W89 

W89 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89 

W89 

W89 

W89 

W89- 

W89- 

W89- 

W89- 

W89- 

W89 

W89 

W89 

W89 


11657  5A 

11658  2H 

11659  5C 

11660  2H 

11661  2J 

11662  2L 

11663  2H 

11664  7B 

11 665  SB 

11666  5C 

11667  2H 
-11668  6D 
-11669  2H 
-11670  5C 
-11671  5A 
■11672  5D 
•11673  5C 
■11674  5C 
■11675  2L 
■11676  7C 
■11677     2C 

11678  2A 

11679  7C 

11680  2B 

11681  3B 

11682  2F 

11683  2F 

11684  2E 
-11685  2B 
-11686  2B 
-11687  5D 
-11688  5D 
■11689  5F 
■11690  5F 
•11691  5F 
•11692  5A 
•11693  81 
■11694     6G 

11695  6G 

11696  6G 

11697  4A 

11698  4A 

11699  4A 

11700  2J 

11701  6G 

11702  5G 

11703  2H 
-11704  6G 
-11705  6G 
-11706  6G 
-11707  6G 
-11708  6G 
-11709  6G 
■11710  6G 
•11711  2H 
•11712     81 

11713  6G 

11714  2H 

11715  6G 

11716  81 

11717  81 

11718  2H 
-11719  2H 
-11720  2H 
-11721  2E 
-11722  6G 
■11723  6E 
•11724  4A 
■11725  4A 
■11726  2E 
■11727     5C 

11728  5C 

11729  5B 

11730  5D 

11731  5C 

11732  5C 

11733  5 A 

11734  5C 

11735  5C 

11736  5F 

11737  5F 

11738  6D 

11739  5F 
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ACCESSION  NUMBER  INDEX 


W89- 12074 


W89-11740 

W89-11741 

W89-11742 

W89-11743 

W89- 11744 

W89-11745 

W89-11746 

W89- 11747 

W89-11748 

W89- 11749 

W89-11750 

W89-11751 

W89-U752 

W89-11753 

W89-11754 

W89-11755 

W89-11756 

W89-11757 

W89-11758 

W89-11759 

W89-11760 

W89- 11761 

W89-11762 

W89-11763 

W89- 11764 

W89-11765 

W89-11766 

W89-11767 

W89-11768 

W89-11769 

W89-11770 

W89-11771 

W89-11772 

W89-11773 

W89-11774 

W89-11775 

W89-11776 

W89-11777 

W89-11778 

W89-11779 

W89- 11780 

W89-11781 

W89-11782 

W89-11783 

W89-11784 

W89-11785 

W89-11786 

W89-11787 

W89-11788 

W89-11789 

W89-11790 

W89-11791 

W89-11792 

W89-11793 

W89-11794 

W89-11795 

W89-11796 

W89-11797 

W89-11798 

W89-11799 

W89-11800 

W89-11801 

W89-11802 

W89-11803 

W89-11804 

W89- 11805 

W89-11806 

W89-11807 

W89-11808 

W89-11809 

W89-11810 

W89-11811 

W89-11812 

W89-11813 

W89-11814 

W89-11815 

W89-11816 

W89-11817 

W89-11818 

W89-11819 

W89- 11820 

W89-11821 

W89-11822 

W89-11823 


5F 

5F 

7C 

5D 

5D 

5D 

2D 

3D 

5D 

6G 

3D 

5B 

7C 

5F 

5B 

5B 

5B 

5B 

SB 

2J 

2G 

2G 

5B 

2A 

2A 

5E 

2F 

2G 

2G 

2F 

5B 

2J 

4C 

4C 

4B 

5B 

5B 

5B 

2E 

2B 

5B 

2G 

2B 

7C 

2G 

5B 

5A 

2J 

5B 

5B 

5B 

2H 

5G 

5B 

2E 

5F 

7B 

5B 

5B 

3F 

2E 

2A 

7B 

4B 

6E 

7C 

5F 

5B 

81 

2L 

6G 

5A 

5C 

5B 

5C 

5B 

5C 

5D 

2H 

4C 

21 

6G 

5A 

5C 


W89-11824 

W89-11825 

W89- 11826 

W89- 11827 

W89- 11828 

W89- 11829 

W89- 11830 

W89-11831 

W89-11832 

W89-11833 

W89- 11834 

W89-U835 

W89- 11836 

W89- 11837 

W89-11838 

W89- 11839 

W89-11840 

W89-11841 

W89-11842 

W89-11843 

W89- 11844 

W89- 11845 

W89- 11846 

W89- 11847 

W89- 11848 

W89- 11849 

W89-11850 

W89- 11851 

W89-11852 

W89-11853 

W89-11854 

W89-11855 

W89- 11856 

W89- 11857 

W89-11858 

W89-11859 

W89-11860 

W89-11861 

W89-11862 

W89-11863 

W89-11864 

W89-11865 

W89-11866 

W89- 11867 

W89-11868 

W89- 11869 

W89- 11870 

W89- 11871 

W89-11872 

W89- 11873 

W89-11874 

W89- 11875 

W89-11876 

W89-11877 

W89- 11878 

W89- 11879 

W89- 11880 

W89- 11881 

W89- 11882 

W89-11883 

W89- 11884 

W89-11885 

W89- 11886 

W89-11887 

W89-11888 

W89-11889 

W89-11890 

W89-11891 

W89-11892 

W89-11893 

W89-11894 

W89- 11895 

W89-11896 

W89-11897 

W89- 11898 

W89- 11899 

W89- 11900 

W89-11901 

W89- 11902 

W89- 11903 

W89- 11904 

W89-11905 

W89- 11906 

W89-11907 


5D 
5D 
5B 

5B 

5B 

5B 

5B 

5B 

5B 

5B 

5C 

5C 

5C 

5C 

5B 

5C 

5C 

5C 

5C 

5C 

5C 

5C 

5C 

5C 

5C 

5G 

5C 

5C 

5G 

5G 

5E 

6E 

5G 

5B 

5G 

5G 

5E 

5G 

5G 

5C 

5G 

4C 

5G 

5G 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

8F 

8C 

4C 

5G 

5G 

2F 

5E 

5E 

2H 

2H 

5G 

5G 

2F 

5B 

8F 

5A 

8A 

5D 

5C 

4C 

5G 

5G 

5G 

5G 

5E 

5B 

8B 

8A 

6E 

5G 


W89- 11908 

W89-11909 

W89-11910 

W89-11911 

W89-11912 

W89-11913 

W89-11914 

W89-11915 

W89-11916 

W89-11917 

W89-11918 

W89-11919 

W89-11920 

W89- 11921 

W89-11922 

W89-11923 

W89-11924 

W89-11925 

W89-11926 

W89- 11927 

W89-11928 

W89- 11929 

W89-11930 

W89- 11931 

W89- 11932 

W89-11933 

W89- 11934 

W89-11935 

W89- 11936 

W89-11937 

W89-11938 

W89-11939 

W89- 11940 

W89-11941 

W89-11942 

W89-11943 

W89-11944 

W89-11945 

W89- 11946 

W89- 11947 

W89- 11948 

W89- 11949 

W89-11950 

W89-11951 

W89- 11952 

W89-11953 

W89- 11954 

W89-11955 

W89-11956 

W89-11957 

W89-11958 

W89-11959 

W89-11960 

W89- 11961 

W89-11962 

W89-11963 

W89-11964 

W89-11965 

W89-11966 

W89-11967 

W89-11968 

W89-11969 

W89-11970 

W89-11971 

W89-11972 

W89-11973 

W89-11974 

W89-11975 

W89-11976 

W89-11977 

W89-11978 

W89-11979 

W89-11980 

W89-11981 

W89- 11982 

W89-11983 

W89-11984 

W89-11985 

W89-11986 

W89-11987 

W89-11988 

W89-11989 

W89-11990 

W89-11991 


5D 

5D 

5D 

5E 

5E 

5B 

5C 

5E 

2F 

7C 

7B 

7B 

2F 

7B 

5B 

5B 

6E 

5B 

5B 

5B 

5G 

5G 

5A 

5G 

5B 

5G 

5G 

2F 

5D 

5B 

5F 

4C 

6E 

4B 

6A 

4B 

4B 

2F 

5B 

8A 

2F 

2K 

5F 

5B 

5A 

5G 

5D 

5E 

5D 

5D 

5B 

5E 

5E 

5D 

5D 

5B 

5B 

5B 

6A 

5D 

7B 

5F 

5D 

5G 

5D 

5D 

5B 

5G 

5B 

5B 

5E 

5D 

5D 

5D 

5D 

5F 

5F 

5F 

5F 

5F 

5F 

5F 

5F 

5F 


W89-11992 

W89-11993 

W89- 11994 

W89- 11995 

W89- 11996 

W89- 11997 

W89- 11998 

W89- 11999 

W89-12OO0 

W89-12001 

W89- 12002 

W89- 12003 

W89- 12004 

W89- 12005 

W89- 12006 

W89- 12007 

W89- 12008 

W89-12009 

W89-12010 

W89-12011 

W89-12012 

W89-12013 

W89-12014 

W89-12015 

W89-12016 

W89-12017 

W89-12018 

W89-12019 

W89- 12020 

W89-12021 

W89-12022 

W89-12023 

W89-12024 

W89-12025 

W89-12026 

W89-12027 

W89- 12028 

W89-12029 

W89- 12030 

W89- 12031 

W89- 12032 

W89-12033 

W89- 12034 

W89-12035 

W89-12036 

W89- 12037 

W89-12038 

W89- 12039 

W89-12040 

W89- 12041 

W89-12042 

W89-12043 

W89-12044 

W89-12045 

W89- 12046 

W89- 12047 

W89-12048 

W89- 12049 

W89- 12050 

W89- 12051 

W89- 12052 

W89-12053 

W89- 12054 

W89-12055 

W89-12056 

W89-12057 

W89-12058 

W89-12059 

W89- 12060 

W89- 12061 

W89- 12062 

W89- 12063 

W89-12064 

W89-12065 

W89-12066 

W89-12067 

W89-12068 

W89- 12069 

W89- 12070 

W89- 12071 

W89- 12072 

W89- 12073 

W89- 12074 


10A 

8A 

5D 

5G 

5G 

5G 

8B 

8G 

2K 

5A 

5E 

7A 

5G 

5G 

5G 

5G 

5B 

5G 

5G 

5B 

5D 

5D 

5G 

5A 

5D 

5D 

5D 

5D 

5D 

5G 

5G 

5G 

5G 

5G 

5B 

5E 

5G 

5G 

8G 

5G 

5G 

5D 

5G 

6E 

5G 

5G 

6A 

5G 

5G 

5E 

5E 

5G 

5G 

5E 

2H 

7A 

6E 

5E 

6E 

5G 

5G 

5E 

5C 

5E 

7C 

5A 

7A 

5B 

5B 

5B 

5F 

5G 

5G 

5D 

5G 

5B 

5C 

5G 

5G 

5G 

5E 

5E 

5D 
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K 
:x 

1 

i 


W89- 12075 
W89- 12076 
W89- 12077 
W89- 12078 
W89- 12079 
W89- 12080 
W89- 12081 
W89- 12082 
W89- 12083 
W89- 12084 
W89- 12085 
W89- 12086 
W89-12087 
W89- 12088 
W89- 12089 
W89- 12090 
W89- 12091 
W89- 12092 
W89- 12093 
W89- 12094 
W89- 12095 
W89- 12096 
W89- 12097 
W89- 12098 
W89- 12099 


5A 
5F 
2F 
2B 
5A 
5A 
5D 
5D 
5D 
5D 
5D 
5D 
5D 
5D 
5D 
3B 
6G 
4C 
5B 
5E 
5D 
5C 
6G 
5D 
5G 


W89-12100 

W89-12101 

W89-12102 

W89-12I03 

W89-12104 

W89-12105 

W89-12106 

W89-12107 

W89-12108 

W89-12109 

W89-12110 

W89-121U 

W89-12112 

W89-12113 

W89-12114 

W89-12115 

W89-12116 

W89-12117 

W89-12118 

W89-12119 

W89-12120 

W89-12121 

W89-12122 

W89-12123 

W89-12124 


2H 

5B 

5B 

6D 

2E 

5B 

8B 

2C 

5B 

4A 

5A 

5G 

5G 

5D 

5B 

6A 

4A 

6A 

2J 

8E 

2J 

2J 

2J 

2J 

2J 


W89-12125 
W89- 12126 
W89-12127 
W89-12128 
W89-12129 
W89-12130 
W89-12131 
W89-12132 
W89-12133 
W89-12I34 
W89-12135 
W89-12136 
W89-12137 
W89-12138 
W89-12139 
W89-12140 
W89-12141 
W89-12142 
W89-12143 
W89-12144 
W89-12145 
W89-12146 
W89-12147 
W89-12148 
W89-12149 


2J 

7A 

5E 

5G 

5G 

7C 

2H 

5B 

6G 

9C 

2E 

2F 

3F 

2J 

6G 

6G 

5C 

5E 

5C 

5B 

5A 

5D 

5E 

5D 

5D 


W89- 

W89- 

W89- 

W89 

W89 

W89 

W89- 

W89- 

W89 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89- 

W89 

W89 

W89 


12150  5B 

12151  5G 

12152  5C 

12153  5G 
■12154  5F 
•12155  5E 
•12156  5D 
•12157  5C 
■12158  5D 

12159  5D 

12160  6G 

12161  5F 

12162  5A 

12163  5F 

12164  5D 

12165  5D 

12166  5F 

12167  5D 

12168  5E 

12169  5B 

12170  5C 

12171  5G 

12172  5B 
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Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


ENGINEERING  WORKS 


MANPOWER,  GRANTS,  AND 
FACILITIES 


1989  Price  Schedules  for  the  United  States,  Canada, 

and  Mexico 

These  prices  are  tor  customers  in  the  Uniled  States 

Canada, 

and 

Mexico;  other  customers, 

write  for 

price  list  PR-360-4. 

Microfiche  &  Paper  Copy 

Computer  Products 

Reports 

Standard  Prices 

Exception  Prices 

Diskettes 

Magnetic 

Tapes 

AOI   $6.95 

E01 

..  $9.00 

D01  

..$50 

T01  

...$150 

A02  10.95 

E02 

..11.50 

D02 

....75 

T02 

210 

A03 13.95 

E03 

.13  00 

D03  

.125 

T03 

325 

A04A05. 15.95 

E04 

.15.50 

D04  

..175 

T04 

425 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 
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Water  Development. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 

SURVEY  OF  AGROMETEOROLOGICAL  DIS- 
ASTERS IN  SOUTH  CHINA. 

Guangxi    Agricultural    Coll.,    Nanning    (China). 

Dept.  of  Agrometeorology. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-12331 

TESTING  A  THEORETICAL  CLIMATE-SOIL- 
LEAF  AREA  HYDROLOGIC  EQUILIBRIUM 
OF  FORESTS  USING  SATELLITE  DATA  AND 
ECOSYSTEM  SIMULATION. 

Montana  Univ.,  Missoula.  School  of  Forestry. 
For  primary  bibliographic  entry  see  Field  21. 
W89-12339 

MODELING  CLIMATE  CHANGE:  AN  ASSESS- 
MENT OF  SEA  ICE  AND  SURFACE  ALBEDO 
FEEDBACKS.  „   _     ,     ..    „ 

Meteorological  Office,  Bracknell  (England).  Dy- 
namical Climatology  Branch. 
W  J  Ingram,  C.  A.  Wilson,  and  J.  F.  B.  Mitchell. 
Journal  of  Geophysical  Research  (D)  Atmospheres 
JGRDE3,  Vol.  94,  No.  6,  p  8609-8622,  June  20, 
1989.  6  fig,  5  tab,  28  ref,  append. 

Descriptors:  'Model  studies,  'Simulation,  'Sea  ice, 
•Albedo,  *Climatology,  Feedback,  Carbon  diox- 
ide Performance  evaluation,  Mathematical  equa- 
tions, Optical  properties,  Mathematical  models, 
Statistics,  Errors,  Clouds. 

The  net  strength  of  the  sea  ice  and  surface  albedo 
feedbacks  in  simulations  of  climate  change  has 
been    estimated    for    several    general    circulation 
model  (GCMs)  using  a  variety  of  methods.  Several 
methods  have  been  applied  to  quantify  the  feed- 
back in  a  single  C02-doubling  experiment  with  the 
United    Kingdom    Meteorological    Office    GCM. 
Different  methods  give  values  differing  by  up  to  a 
factor  of  2  and  apparently  estimate  different  equa- 
tions. An  unbiased  comparison  of  models  is  made 
using  consistent  methods  and  an  attempt  is  made  to 
explain  the  differences  in  model  sensitivity  in  terms 
of  control  climate  and  parameterization.  Compar- 
ing the  standard  experiment  to  a  parallel  experi- 
ment using  prescribed  sea  ice  extents  allows  exami- 
nation of  the  feedback  as  it  actually  operates  in  the 
model.  The  importance  of  cloud  is  emphasized, 
both  in  shielding  surface  albedo  changes  and  so 
reducing  their  effect,  and  in  providing  its  own 
contribution  to  planetary  albedo  changes.  Statisti- 
cal methods  are  used  to  examine  the  relationship 
between  surface  albedo  changes,  which  are  given 
directly  by  the  surface  heat  balance  and  albedo 
parameterization,  and  planetary  albedo  changes, 
which  incorporate  the  effects  of  clouds  and  deter- 
mine the  net  feedback.  Estimates  of  the  magnitude 
of  the  feedback  in  various  GCMs  vary  from  0.16  to 
0.7  W/sq  m/K,  with  the  highest  value  exaggerated 
by  the  method  of  analysis.  It  is  concluded  that  care 
is  needed  in  quantifying  these  feedbacks  and  that 
previously  published  numbers  are  not  all  compara- 
ble. The  feedbacks  in  two  of  the  GCMs  are  exag- 
gerated by  unrealistically  extensive  sea  ice,  but  the 
smaller  values  given  by  other  GCMs  may  still  be 
unrealistic,  because  of  uncertainties  in  the  treat- 
ment of  clouds.  (Author's  abstract) 
W89-13119 

WATER  RESOURCES  RESEARCH  NEEDS  IN 
THE  ARABIAN  GULF  AREA. 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Envi- 
ronmental and  Earth  Sciences  Div. 
L.  Hamdan. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  3-7, 
Apr/May  1989. 

Descriptors:  "Persian  Gulf,  *Natural  resources, 
•Water  resources  development,  'Research  prior- 
ities, *Water  supply  development,  *Regional  de- 
velopment, Seawater,  Desalination,  Groundwater 
depletion,  Wastewater  treatment,  Aquifer  manage- 
ment, Water  distribution,  Water  use  efficiency, 
Water  costs,  Future  planning,  Data  collections, 
Arid-zone  hydrology. 


The  scarcity  of  natural  sources  of  usable  water  in 
the  arid  area  of  the  Arabian  Gulf  has  continued  to 
impose  important  limitations  on  the  national  devel- 
opment of  the  Gulf  Cooperation  Council  countries 
(Kuwait,  Saudi  Arabia,  Oman,  Qatar,  Bahrain,  and 
the  United  Arab  Emirates).  The  cost  of  seawater 
desalination  remains  high;  groundwater  extractions 
often  exceed  the  natural  replenishment;  and  treated 
wastewater  is  still  largely  under-utilized.  Research 
is  necessary  to  alleviate  these  constraints  and  con- 
tribute to  securing  water  supplies  sources  needed 
to  sustain  the  development  and  growth  of  this 
region  Priority  goals  of  this  research  which  are 
considered  feasible  include  preservation  and  pro- 
tection of  aquifers;  improving  water  distribution 
and  use  efficiency;  reducing  the  cost  of  water 
production;  securing  supply  sources  to  meet  future 
water  demands;  and  development  of  centralized 
national  data  banks  and  trained  national  cadres  in 
water  resources  science  and  technology.  (Fish- 
PTT) 
W89-13137 

DAILY   RAINFALL-RUNOFF   MODEL   WITH 
THREE  PARAMETERS  (UN  MODELE  PLUIE- 
DEBLT     JOURNALIER     A     TROIS     PARA- 
METRES).  ...  .     .     ,       A 

Centre    National    du    Machinisme    Agncole,    du 

Genie   Rural,   des  Eaux  et  des  Forets,   Antony 

(France).  Section  Hydrologie. 

C  Michel 

Houille  Blanche  HOBLAB,  No.  2,  p  113-121,  1989. 

9  fig,  2  ref.  English  summary. 

Descriptors:  *Rainfall-runoff  relationships,  'Model 
studies,  *Mathematical  models,  'Computer  pro- 
grams, Simulation. 

An  attempt  was  made  to  develop  a  simulation 
model  of  rainfall-runoff  that  would  give  reasonable 
results  by  using  the  simplest  possible  representation 
of  rainfall-runoff,  based  on  a  very  small  number  of 
parameters.  The  research  was  based  on  a  model 
called  GR3,  which  belongs  to  the  general  class  of 
models  for  reservoirs,  and  is  especially  based  on 
the  CREC  model  developed  in  1969.  Basins  on 
which  snow  plays  an  important  role  were  ex- 
cluded. The  model  developed  is  based  only  on 
parameters  which  can  be  determined  by  gaging.  It 
is  easy  to  use,  the  uncertainties  are  minimal,  and  it 
can  characterize  a  basin  using  only  three  param- 
eters. (Peters-PTT) 
W89-13189 

HYDROLOGIC  CYCLE:  TURNOVER,  DISTRI- 
BUTION, AND  UTILIZATION  OF  WATER. 

Nottingham  Univ.  (England). 

F.  Franks.  .  _,., 

IN-  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  29-49,  4  tab,  5  fig,  8 

ref. 

Descriptors:  "Hydrologie  cycle,  'Groundwater, 
•Physiological  ecology,  'Water  management, 
'Water  conservation,  Plant  physiology,  Animal 
physiology,  Metabolism,  Climates,  Precipitation, 
Salt  tolerance,  Habitats,  Water  transport,  Chemical 
properties. 


The  continuous  self-renewal  of  the  world's  fresh- 
water supplies  through  the  hydrological  cycle 
takes  place  at  such  a  rate  that  there  is  no  danger  of 
any  future  global  water  shortage.  Also,  ground- 
water is  increasing  in  importance  as  a  supply 
source:  less  than  3  per  cent  of  the  world's  available 
freshwater  occurs  in  streams  and  lakes.  Because  of 
spatial  and  temporal  fluctuations  in  the  levels  of 
precipitation,  local  shortages  will  persist  untUsome 
measure  of  climatic  control  is  developed.  This  is 
not  likely  until  a  better  understanding  can  be 
achieved  of  the  complex  relationships  between  me- 
teorology, geology,  and  agriculture.  Informed 
water  management  practices  can  do  much  to  en- 
hance the  utilization  of  semi-arid  lands,  especially 
where  the  political  and  sociological  conditions  do 
not  militate  against  such  procedures.  At  the  level 
of  the  individual  organism,  and  even  the  single 
cell  water  relationships  in  plants  and  animals  are 
largely  unexplored.  Knowledge  of  the  quantities  of 
water  which  take  part  in  metabolic  reactions  pro- 
vides information  about  the  scale  of  water  trans- 


port within  the  total  organism.  For  example,  to 
supply  cells  with  enough  oxygen  for  their  daily 
combustion  of  glucose  the  heart  has  to  pump  7000 
L  of  blood  around  the  vascular  system.  Several 
organs  are  implicated  in  maintaining  the  physiolog- 
ical water  balance  and  quality  in  organisms.  Al- 
though plants  and  animals  whose  natural  habitat  is 
water  do  not  have  some  of  the  problems  associated 
with  water  conservation  and  purification,  the  limit- 
ed supply  and  slow  diffusion  of  oxygen  makes 
breathing  difficult  and,  for  marine  orgamsms,  met- 
abolic energy  resources  also  are  devoted  to  main- 
taining the  body  fluids  at  the  correct  osmotic  con- 
centrations. The  relationships  between  growth,  ion 
uptake,  and  accumulation,  and  the  importance  ot 
these  processes  for  salt  tolerance,  are  still  unclear, 
but  the  increasing  losses  of  arable  land  due  to 
secondary  salination  (induced  by  irrigation)  should 
provide  some  urgency  to  studies  of  salt  tolerance. 
(See  also  W89- 13208)  (Hammond-PTT) 
W89-13209 

HISTORY  OF  THE  HYDROGRAPHY  OF  HUN- 
GARY AND  THE  CARPATHIAN  BASIN  DE- 
TERMINED BY  LARGE-SCALE  TECTONICS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2J. 
W89-13310 

LONG-TERM  RECONSTRUCTION  AND 
ANALYSIS  OF  WHITE  RIVER  STREAMFLOW. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W89- 13403 

LATE  QUATERNARY  PALEOHYDROLOGY 
OF  THE  EASTERN  MOJAVE  RIVER  DRAFN- 
AGE,  SOUTHERN  CALIFORNIA:  QUANTITA- 
TIVE ASSESSMENT  OF  THE  LATE  QUATER- 
NARY HYDROLOGIC  CYCLE  IN  LARGE 
ARID  WATERSHEDS. 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Geolo- 
gy 

S.  G.  Wells,  R.  Y.  Anderson,  L.  D.  McFadden,  W. 
J.  Brown,  and  Y.  Enzel. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-217582/ 
AS  Price  codes:  A13  in  paper  copy,  A01  in  micro- 
fiche New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No  242,  May  1989.  253p,  72  fig,  16  tab,  4  maps, 
285  ref.  USGS  Contract  14-08-0001-G1312. 

Descriptors:  'Floods,  'Paleohydrology,  Paleocli- 
matology,  Lake  basins,  Geology,  Mojave  River 
Climatic  data,  California,  Lake  Mojave,  Model 
studies,  Hydrologie  regimes,  River  drainage,  And 
watersheds. 

Historic  climatic/hydrologic  records  and  the  latest 
Quaternary  record  from  a  climatically  sensitive 
lake  basin  provide  a  unique  opportunity  for  deter- 
mining the  variability  of  climatic  regimes  and  hy- 
drologie  responses   over   the   past   20,000   years 
within  the  Mojave  River  watershed.  During  the 
twentieth  century,  several  short-term  lakes  formed 
in  the  playas  at  the  terminus  of  the  Mojave  River 
in  response  to  precipitation/flood  runoff  thresholds 
in  the  Transverse  Ranges,  200  km  away  from  the 
terminal  lakes.  Climatic  forcing  during  lake-form- 
ing years,  especially  1916,  1938,  1969,  and  1978, 
approximate  some  of  the  climatic  conditions  be- 
tween 22,000  and  8,700  years  ago.  Modeling  results 
of  climatic  conditions  suggest  that  significant  in- 
creases in  storm  frequency  and  related  moisture  in 
the  Transverse  Ranges,  and  an  order  of  magnitude 
increase  in  frequency  of  lake-building  flood  events 
along  the  Mojave  River  are  required  to  maintain 
lake  levels  observed  in  the  geologic  record  in  the 
terminal  basins.  Data  from   13  cores  from  Lake 
Mojave  reveal  strong  millennia  climatic  oscilla- 
tions, expressed  as  high  and  low  lake  stands,  which 
developed  in  response  to  large  scale,  oceanic-at- 
mospheric phenomenon  during  the  latest  Quater- 
nary The  last  two  climatic  cycles  represent  Pleis- 
tocene   to    Holocene    climate    conditions,    from 
13,700  to  8,700  years  ago,  and  appear  to  correlate 
with  significant  changes  in  vegetation  throughout 
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the  Mojave  Desert.  Shorter-term  cycles  occurred 
approximately  390  and  3,620  years  ago,  during 
known  times  of  glacial  advances  throughout  the 
world.  Both  of  these  short-term  and  long-term 
cycles  also  appear  to  correlate  to  increased  oceanic 
sedimentation  rates,  landslide  failures,  erosion  and 
sediment  yield,  fill-terrace  information  and  alluvi- 
al-fan building  within  southern  California.  En- 
hanced understanding  of  oceanic-atmospheric  con- 
ditions producing  these  hydrologic  events  will  en- 
hance the  future  performance  of  the  Mojave  River 
hydrologic  system.  (Wells-NM  U) 
W89- 13404 


2B.  Precipitation 


ACID  PRECIPITATION  EFFECTS  ON 
GROWTH  AND  YIELD  RESPONSES  OF 
TWENTY  SOYBEAN  AND  TWELVE  SNAP 
BEAN  CULTIVARS. 

North  Carolina  Agricultural  and  Technical  State 

Univ.,  Greensboro.   Dept.   of  Plant  Science  and 

Technology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12174 


CHEMISTRY  OF  RAINWATER  AND  CLOUD 
WATER  AT  REMOTE  SITES  IN  ALASKA  AND 
OREGON. 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Juneau,  AK.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-12175 


IMPROVING  THE  DETECTION  OF  AGRICUL- 
TURAL DROUGHT:  A  CASE  STUDY  OF  ILLI- 
NOIS CORN  PRODUCTION. 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 12329 


SURVEY  OF  AGROMETEOROLOGICAL  DIS- 
ASTERS IN  SOUTH  CHINA. 

Guangxi    Agricultural    Coll.,    Nanning    (China). 

Dept.  of  Agrometeorology. 

S.  Xiang,  and  J.  F.  Griffiths. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  43,  No.  3/4,  p  261-276,  September  1988.  7  fig, 

9  tab,  13  ref. 

Descriptors:  'Agricultural  hydrology,  'Disasters, 
•Meteorology,  'China,  'Rainfall,  'Precipitation, 
'Rainfall-runoff  relationships,  'Climatology, 
Drought,  Monsoons,  Tropical  regions,  Rice, 
Floods,  Saturation,  Rainfall  distribution,  Ty- 
phoons, Weather  patterns,  Hail,  Waterlogging, 
Tropic  zone,  Subtropic  zone,  Seedlings. 

The  climatic  features  of  tropical  and  sub-tropical 
provinces  of  China  are  reviewed.  Warmth  and 
abundant  rainfall  allow  for  intensive  agricultural 
development.  However,  the  region  does  suffer 
weather  situations  that  are  devastating  to  crops.  A 
number  of  these,  such  as  drought,  flooding,  ty- 
phoons, cold  waves  and  hail  are  discussed,  and 
their  climatology  is  presented.  Definitions  are 
given  of  drought,  flood-waterlogging,  cold-wave 
and  cold-dews  wind,  as  these  are  used  in  China. 
The  latter  phenomenon  is  a  fall  season  condition 
with  low  temperature  and  either  dry  and  windy,  or 
cloudy  and  drizzly,  which  is  very  destructive  of 
late  season  rice.  South  China  is  one  of  the  rainiest 
regions  in  China.  However,  since  it  is  affected  by 
the  monsoon  regime,  the  distribution  of  rainfall  is 
uneven  both  in  time  and  space.  Also,  the  year-to- 
year  rainfall  variations  is  large.  These  conditions 
lead  to  South  China  being  susceptible  to  drought 
and  waterlogging.  The  district  with  the  most  dam- 
aging of  fall  droughts  are  the  northern  part  of 
Guangdong  and  Guangxi.  Waterlogging  is  general- 
ly caused  by  heavy  continuous  rain,  which  occurs 
very  often  in  South  China,  mainly  due  to  its  prox- 
imity to  the  tropical  ocean.  The  waterlogging  rains 
are  mainly  associated  with  fronts  and  typhoons.  At 
this  time,  there  is  a  high  probability  of  flood- 
waterlogging  occurring  the  middle  and  lower 
reaches  of  the  major  rivers  of  South  China.  Dry, 


cold  weather,  partially  responsible  for  seedling  rot 
of  early  season  rice,  occurs  mainly  in  February  and 
March,  and  results  primarily  from  scant  sunshine 
and  strong  wind;  the  cold-dews  wind  has  a  great 
influence  on  heading-flowering  of  late  season  rice 
and  often  leads  to  increase  in  the  empty  grain  rate 
and  a  reduction  in  or  loss  of  yield.  (Friedmann- 
PTT) 
W89-12331 


MEASUREMENT  AND  MODELING  OF  RAIN- 
FALL INTERCEPTION  BY  AMAZONIAN 
RAIN  FOREST. 

Institute  of  Hydrology,  Wallingford  (England). 
C.  R.  Lloyd,  J.  H.  C.  Gash,  W.  J.  Shuttleworth, 
and  A.  D.  O.  Marques  F. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  43,  No.  3/4,  p  277-294,  September  1988.  4  fig, 
2  tab,  23  ref,  append. 

Descriptors:  'Interception,  'Amazon  River, 
•Model  studies,  'Evaporation,  'Rainfall,  'Precipi- 
tation, 'Rain  forests,  'Throughfall,  'Meteorologi- 
cal data  collection,  Computer  models,  Amazon 
Rain  Forest,  Trees,  Canopy,  Drying,  Interception 
loss,  Performance  evaluation. 

Measurements  of  the  evaporation  of  rainfall  inter- 
cepted by  Amazonian  rain  forest  were  compared 
with  estimates  made  by  two  models,  the  Rutter 
model  and  Gash's  analytical  model,  applied  to 
meteorological  measurements  made  with  automatic 
weather  stations  mounted  above  the  forest.  The 
Rutter  model  is  essentially  a  numerical  computer 
model  that  calculates  a  running  balance  of  the 
depth  of  water  on  the  forest  canopy  and  tree 
trunks.  The  model  requires  the  following  state 
parameters:  canopy  storage  capacity  (the  depth  of 
water  left  on  the  canopy  in  conditions  of  zero 
evaporation,  when  rain  and  throughfall  have 
ceased);  free  throughfall  coefficient  (the  propor- 
tion of  rain  that  falls  to  the  ground  without  striking 
the  canopy);  trunk  water  capacity,  and  proportion 
of  rain  diverted  to  the  trunks.  Gash's  analytical 
model  considers  rainfall  to  occur  in  a  series  of 
discrete  storms,  each  of  which  comprises  a  period 
of  wetting  up,  a  period  of  saturation  and  a  period 
of  drying  out.  The  model,  essentially  a  simplifica- 
tion of  the  Rutter  model,  assumes  the  canopy  to 
have  sufficient  time  to  dry  between  storms.  Nei- 
ther of  the  model  estimates  of  interception  loss  was 
significantly  different  from  measured  interception 
loss,  which  amounted  to  8.9%  of  the  measured 
rainfall.  It  is  concluded  that  the  performance  of 
both  models,  using  defined  storage  capacities,  was 
adequate  and  it  does  not  seem  justified,  at  this 
stage,  to  introduce  the  additional  complexity  of 
dynamic  storage  capacities.  (Friedmann-PTT) 
W89-12332 


MONITORING  THE  WEATHER  AT  FIVE 
WINTER  WHEAT  EXPERIMENTAL  FIELD 
SITES. 

Nebraska  Univ. -Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

K.  G.  Hubbard,  B.  L.  Blad,  S.  B.  Verma,  A.  Bauer, 

and  J.  L.  Hatfield. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  44,  No.  2,  p  117-130,  December  1988.  9  fig,  3 

tab,  14  ref.  NSF  Grant  ATM-8417995. 

Descriptors:  'Monitoring,  'Experimental  farms, 
•Weather  data  collections,  'Meteorological  data 
collection,  'Wheat,  Precipitation,  Temperature, 
Rainfall,  Wind,  Soil  temperature,  Climate,  Clima- 
tology, Vapor  pressure,  Hydrologic  cycle,  Agri- 
cultural hydrology,  Solar  radiation. 

Weather  monitoring  equipment  was  set  up  at  5 
winter  wheat  experimental  field  sites  ranging  from 
Lethbridge,  Alberta,  Canada,  to  Lubbock.  Texas. 
Uniform  weather-measurement  techniques  were 
employed  at  all  locations  for  the  following  weather 
variables:  wind  speed  and  direction;  solar  radi- 
ation; air  temperature  and  relative  humidity;  soil 
temperature  and  precipitation.  Weather  data  for 
the  Nebraska  and  Kansas  locations  were  automati- 
cally retrieved  via  daily  computer  telecommunica- 
tion. Data  from  the  remaining  locations  were  re- 
trieved at  the  end  of  each  growing  season.  Data 
from  2  growing  seasons  show  wide  differences  in 


the  environmental  conditions  among  the  study  lo- 
cations. Near-real-time  data  collection  required  less 
quality  control  because  the  daily  eavesdropping  on 
the  station  resulted  in  less  sensor  down  time.  A 
preliminary  monthly  assessment  of  the  temperature 
data  collected  showed  no  excursion  from  normal  at 
any  of  the  locations.  Precipitation  data  on  a  month- 
ly basis  varied  less  than  10%  of  normal  to  over 
200%  above  normal.  Both  variables  measured  at 
the  study  sites  agreed  well  with  nearby  official 
stations.  A  comparison  of  solar  radiation,  vapor- 
pressure  deficit,  wind  run  and  soil  temperature 
data  from  site  to  site  shows  obvious  differences  in 
the  growth  environments.  These  differences  were 
large  enough  to  be  considered  important  factors 
and  deserve  further  study  to  determine  if  they  may 
have  affected  the  experimental  outcome  from  site 
to  site.  (See  also  W89- 12333)  (Friedmann-PTT) 
W89-12334 


ESTIMATING  THE  AGRICULTURAL  RISKS 
OF  TROPICAL  RAINFALL. 

S.  Nieuwolt. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  45,  No.  3/4,  p  251-263,  March  1989.  6  fig,  4 
tab,  18  ref. 

Descriptors:  'Rainfall,  'Precipitation,  'Rainfall 
impact,  'Tropical  regions,  Rainfall  intensity, 
Drought,  Meteorological  data  collection,  Mon- 
soons, Climate,  Estimating,  Risk  assessment,  Hy- 
drologic budget. 

Some  objective  methods  used  to  estimate  the  ef- 
fects of  rainfall  on  agriculture  in  the  tropics,  e.g., 
in  water  balances,  usefulness  of  rainfall,  etc.,  are 
reviewed.  Most  tropical  rainfall  is  characterized  by 
irregularity  and  high  intensity.  This  causes  danger 
to  agriculture  from  short  droughts  and  spells  of 
heavy  rainfall.  Both  are  often  concealed  by  month- 
ly rainfall  totals.  The  D-index,  based  on  daily  data, 
estimates  the  probability  of  droughts  of  a  specified 
minimum  duration.  The  W-index  gives  the  mean 
amount  received  during  very  wet  spells  of  1-5 
days.  Both  indices  can  be  computed  from  relative- 
ly short  series  of  records.  The  indices  show  large 
differences  between  four  stations  in  different  parts 
of  the  tropics.  Monsoon  rainfall  is  marked  by 
higher  incidences  of  dry  spells  and  a  larger  propor- 
tion of  the  total  is  received  during  wet  spells  than 
in  tropical  rainfall  of  other  origin.  (Author's  ab- 
stract) 
W89-12341 


RAINFALL  PATTERNS  IN  RELATION  TO 
PEAT  EXTRACTION  AND  SILAGE  MAKING. 

University  Coll.,  Dublin  (Ireland). 

S.  M.  Ward. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  46,  No.  1/2,  p  173-178,  April  1989.  6  fig,  9  ref. 

Descriptors:  'Weather  patterns,  'Agricultural  en- 
gineering, 'Rainfall,  'Peat,  'Silage,  'Soil  moisture 
deficiency,  Soil  water,  Precipitation,  Seasonal  vari- 
ation, Climate,  Probabilistic  process,  Agricultural 
hydrology,  Drought,  Ireland,  Wilting. 

An  analysis  of  the  occurrence  of  2-day  and  4-dry- 
day  periods  during  the  summer  months  is  present- 
ed, and  the  frequency  of  occurrence  of  such  peri- 
ods is  linked  to  certain  operations  in  Ireland.  For 
example,  the  number  of  Peco  milled  peat  harvests 
is  associated  with  the  occurrence  of  4-dry-day 
periods,  while  silage  wilting  is  likely  to  be  depend- 
ent upon  the  number  of  2-dry-day  periods.  Proba- 
bility levels  for  the  occurrence  of  such  dry  spells 
are  given  and  the  required  mechanization  system 
power  rating  for  wilted  silage  is  calculated,  e.g.,  a 
farmer  with  30  ha  of  first-cut  wilted  silage  requires 
an  88  kW  rig,  while  the  corresponding  figure  for  a 
farmer  with  50  ha  is  152  kW.  (Author's  abstract) 
W89-12345 


DISTRIBUTION  OF  ATMOSPHERIC  POLY- 
CHLORINATED  BIPHENYL  CONGENERS  BE 
TWEEN  VAPOR  PHASE,  AEROSOLS,  AND 
RAIN. 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 
kunde. 


WATER  CYCLE— Field  2 


For  primary  bibliographic  entry  see  Field  5B. 
W89-12381 

STUDY  OF  CLIMATIC  VARIABILITY  IN  NI- 
GERIA  BASED  ON  THE  ONSET,  RETREAT, 
AND  LENGTH  OF  THE  RAINY  SEASON. 

Ilorin  Univ.  (Nigeria).  Dept.  of  Geography. 

O.  J.  Olaniran,  and  G.  N.  Sumner. 

International    Journal    of  Climatology    IJCLEU, 

Vol.  9,  No.  3,  p  253-269,  May/June  1989.  4  fig,  6 

tab,  46  ref. 

Descriptors:  'Weather  patterns,  'Climates,  'Cli- 
matology, 'Nigeria,  'Rainfall,  'Precipitation,  Me- 
teorological data  collection,  Rain,  Rainfall  distri- 
bution, Seasonal  variation,  Monsoons,  Climatic 
zones. 

The  long-term  variability  of  rainfall  conditions  in 
Nigeria  in  terms  of  the  onset,  retreat,  and  length  of 
the  rainy  season  has  been  analyzed,  using  pentad 
data  for  the  period  1919-1985.  Data  were  grouped 
into  four  areas,  arranged  in  a  south-north  transect; 
the  Coastal,  Guinea-Savanna,  Midland  and  Sahe- 
lian  Zones.  The  series  for  retreat  of  rainfall  showed 
evidence  for  quasi-triennial  and  quasi-6-year  oscil- 
lations, while  that  for  rainy  season  length  displayed 
quasi-biennial  and  quasi-triennial  oscillations.  No 
consistent  spectral  peaks  emerged  for  changes  in 
the  date  of  onset  of  the  rainy  season.  There  is 
spatial  coherence  in  variation  in  the  date  of  the 
retreat  of  rainfall  over  the  whole  country,  while 
for  the  date  of  onset,  of  the  season,  spatial  coher- 
ence is  limited  to  southern  Nigeria  (Coastal  and 
Guinea-Savanna  Zones).  Northern  Nigena  (Mid- 
land and  Sahelian  Zones)  and  southern  Nigeria 
(Coastal  and  Guinea-Savanna)  emerge  as  distinct 
areas  in  terms  of  spatial  coherence  in  the  variation 
of  the  length  of  the  rainy  season.  There  is  also 
evidence  for  a  secular  change  in  the  date  of  the 
retreat  of  rainfall  for  the  whole  country  during  the 
period  1939-1985,  and  in  the  date  of  onset  of  rain- 
fall for  southern  Nigeria  for  1968-1985.  (Author's 
abstract) 
W89-12608 


growth  through  a  season.  Other  factors  such  as 
wind  exposure,  persistence  of  cloud  cover  and  soil 
type  may  limit  growth.  Comparing  the  present 
classification  system  with  others  in  the  literature, 
there  is  general  similarity  with  different  basic  vari- 
ables. Others  have  used  a  measure  of  temperature, 
warmth  of  duration  of  growing  season,  and  rain- 
fall. Others  have  excluded  seasonality  in  the  mois- 
ture regime.  (Friedmann-PTT) 
W89-12609 

SUMMER  SNOWFALLS  OVER  THE  MOUNT 
OLYMPUS  AREA. 

Thessaloniki  Univ.,  Salonika  (Greece).  Dept.  of 

Meteorology  and  Climatology. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-12610 


CLASSIFICATION  OF  THE  CLIMATE  OF 
ENGLAND  AND  WALES  BASED  ON  AGRO- 
CLIMATIC  DATA. 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

E.  J.  White,  and  A.  H.  Perry. 
International   Journal    of   Climatology    IJCLEU, 
Vol.  9,  No.  3,  p  271-291,  May/June  1989.  13  fig,  5 
tab,  33  ref. 

Descriptors:  'Transpiration,  'Soil-water-plant  rela- 
tionships, 'Climates,  'Climatology,  'Rainfall,  'Soil 
water,  'Soil  moisture  deficiency,  'England, 
•Wales,  Seasonal  variation,  Precipitation,  Agricul- 
tural hydrology,  Principal  component  analysis, 
Cluster  analysis,  Comparison  studies,  Drought, 
Statistical  analysis,  Plant  growth,  Wind,  Cloud 
cover,  Soil  types,  Limiting  factors. 

Classifications   of   the   climate   of   England    and 
Wales,  based  on  documented  agroclimatic  data,  are 
described.  A  principal  component  analysis  was  car- 
ried out  on  these  data  in  order  to  simplify  them  by 
removing  inessentials.  This  showed  that  most  vari- 
ation in  the  variables  was  associated  with  maxi- 
mum soil  moisture  deficit  in  summer  and  effective 
transpiration,  both  important  for  plant  response. 
Six  methods  of  cluster  analysis  were  then  used, 
two  of  which,  further  neighbor  and  minimum  vari- 
ance, were  selected  for  comparison.  The  groups 
into  which  areas  were  classified  were  based  on  the 
two  climatological  variables.  First,  there  is  consid- 
erable variation  in  the  ratio  of  soil  moisture  deficit 
to  effective  transpiration  from  3.3  in  the  southeast 
group  (of  the  minimum  variance  method)  to  49  in 
the  Welsh  Uplands.  The  hot  dry  summers  of  the 
southeast  are  associated  with  a  long  period  of  grass 
drought,  during  which  there  is  no  effective  transpi- 
ration and  a  high  soil  moisture  deficit.  On  the  other 
hand,  in  the  Welsh  Uplands,  a  warm  rainy  summer 
produces  high  effective  transpiration  and  lower 
soil  moisture  deficit.   Second,  in  terms  of  plant 
response,  it  seems  that  areas  such  as  the  Oceanic 
group,  southeast  Wales  and  Dartmoor,  with  high- 
est effective  transpiration,  can  produce  the  greatest 


HALE  CYCLE  AND  INDIAN  DROUGHT  AND 
FLOOD  AREA  INDEXES. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

A.  R.  Rao,  and  G.  H.  Yu. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  3,  p  315-333, 
June  1989.  7  fig,  7  tab,  11  ref. 

Descriptors:  'Solar  radiation,  'India,  'Climatolo- 
gy, 'Drought,  'Flood  frequency,  Flood  recur- 
rence interval,  Flood  forecasting,  'Climates, 
Model  studies,  Statistical  models,  Statistical  meth- 
ods, Sunspots,  Weather  forecasting. 

The  Indian  drought  and  flood  area  indexes  (DAI 
and  FAI,  respectively)  have  been  suggested  to  be 
related  to  the  Hale  cycle  of  sunspot  numbers.  The 
dependence  between  sunspot  numbers,  DAI,  and 
FAI  series  were  previously  studied  using  spectral, 
cross-spectral   and   dial   analyses.   The   inference 
problems  and  the  lack  of  dependability  of  results 
associated  with  cross-spectral  analysis  of  autocor- 
related  time  series  are  well  known.  Consequently, 
in  this  study,  the  relationships  between  sunspot 
number,  FAI,  and  DAI  are  studied  by  using  more 
accurate  methods  of  investigation  of  causal  con- 
nections between  time  series  and  the  results  are 
reported.  Univariate  ARMA  models  are  fitted  to 
sunspot  number,  double  sunspot  cycle,  DAI,  and 
FAI  series  and  these  models  are  validated.  The 
cross-correlation  properties  of  residuals  from  these 
models  are  studied.   Statistical  tests  are  used  to 
investigate  the  causal  connections  between  sunspot 
numbers  and  DAI  and  FAI  series.  The  results 
indicate  that  there  is  no  significant  relationship 
between  sunspot  number  and  FAI  series.  There  is  a 
consistent,  statistically  significantly  relationship  be- 
tween sunspot  number  and  mild  and  moderate 
DAI  series.  However,  these  relationships  are  not 
strong  enough  to  be  used  in  forecasting  droughts. 
(Author's  abstract) 
W89- 12629 


Precipitation — Group  2B 

function  of  the  lengths  of  the  runs  of  dry  days  and 
wet  days.  The  model  has  thus  the  property  of 
reproducing  the  persistence  of  dry  spells  and  wet 
spells  which  are  important  in  the  evaluation  and 
forecast  of  droughts  and  floods.  Excellent  results 
were  obtained  with  rainfall  data  from  Indiana, 
which  indicate  that  the  models  are  useful  for 
scheduling  irrigation  of  crops  in  the  Central  United 
States  and  possibly  elsewhere.  (Author's  abstract) 
W89-12631 


RESONANCE    INTERACTIONS    OF    WATER 

CLUSTERS  AND  DROPLETS  AND  A  MODEL 

OF   CLOUD   FORMATION    (REZONANCKOE 

VZAEVfODEISTVIE  KLASTEROV  I  KAPELEK 

VODY  I  MODEL'  OBLACHNYKH  OBRAZO- 

VANID. 

Akademiya  Nauk  Gruzinskoi  SSR,  Tiflis.  Inst.  Ki- 

bernetiki. 

M.  E.  Perelman,  and  1. 1.  Badinov. 

Soobshcheniia   Akademii   Nauk   Gruzinskoi   SSR 

SAKNAH,  Vol  131,  No  2,  p  301-304,  August  1988. 

7  fig,  12  ref.  English  summary. 

Descriptors:  'Cloud  liquid  water,  'Clouds,  'Cloud 
physics,  Atmospheric  physics,  Fluid  drops. 

Such  properties  of  water  clouds  as  their  water 
bearing  capacity,  the  narrowness  of  the  droplet 
size  spectra,  and  the  relative  stability  of  the  appar- 
ent chaotic  ensemble  of  clusters  and  droplets  can 
be  accounted  for  by  the  exchange  of  resonance 
quanta  (50  mem)  which  are  generated  by  self- 
diffusion  of  molecules  in  drops  and  by  the  latent 
energy  liberated  during  the  molecules  sublimation 
on  these  particles.  (Author's  abstract) 
W89-12713 


SIMULATION  MODELS  OF  SEQUENCES  OF 
DRY  AND  WET  DAYS. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

J.  W.  Delleur,  T.  J.  Chang,  and  M.  L.  Kavvas. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.   115,  No.  3,  p  344-357, 
June    1989.   6   fig,    1    tab,    17   ref.   USDI   Grant 
OWRT-B-112-Ind. 

Descriptors:  'Weather  patterns,  'Model  studies, 
'Statistical  models,  'Simulation,  'Rainfall,  'Pre- 
cipitation, Probabilistic  process,  Flood  forecasting, 
Weather,  Indiana,  Drought,  Agricultural  hydrolo- 
gy, Irrigation  practices. 

A  new  statistical  model  has  been  developed  for  the 
simulation  of  sequences  of  dry  and  wet  days.  The 
model  is  based  on  the  discrete  autoregressive- 
moving  average  (DARMA)  family  of  stochastic 
processes,  which  includes  the  Markov  chain  as  a 
particular  case.  The  model  building  is  based  on  a 
three-step  procedure  consisting  of  identification, 
estimation,  and  model  selection.  The  model  identi- 
fication and  parameter  estimation  are  based  on  the 
best  fit  of  the  autocorrelation  function,  while  the 
selection  of  the  optimum  model  is  based  on  the 
best  reproduction  of  the  probability  distribution 


CHAOS  IN  RAINFALL. 

Instituto  Internacional  de  Estudios  Avanzados,  Ca- 
racas (Venezuela). 

I.  Rodriguez-Iturbe,  B.  Febres  de  Power,  M.  B. 
Sharifi,  and  K.  P.  Georgakakos. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1667-1675,  July  1989.  7  fig,  3  tab,  13  ref. 
NSF  grant  CES-8657526. 

Descriptors:  'Rainfall  distribution,  'Rainstorms, 
•Storms,  'Meteorology,  'Chaos,  'Hydrometeoro- 
logy,  Time  series  analysis,  Mathematical  studies, 
Precipitation. 

The  question  is  posed  regarding  possible  chaotic 
dynamics  in  the  temporal  rainfall  of  storm  events. 
Chaotic  dynamics  implies  a  nonlinear  deterministic 
system  very  sensitive  to  initial  conditions  which 
yields  outputs  indistinguishable  from  a  stochastic 
process  by  standard  techniques.  The  trajectories  of 
these  systems  in  the  phase  space  are  characterized 
by  being  contained  in  a  strange  attractor  of  fractal 
dimension.  A  time  series  of  1990  points  of  15-sec 
rainfall  for  the  storm  of  October  25,  1980,  in 
Boston  was  analyzed  in  detail.  It  is  found  that  both 
the  characteristics  of  the  correlation  integral  and 
the  Lyapunov  exponents  of  the  historical  data  give 
preliminary  support  to  the  presence  of  chaotic 
dynamics  with  a  strange  attractor.  The  implica- 
tions of  these  findings  for  the  modeling  of  storm 
rainfall  and  for  the  limits  of  predictability  of  the 
process  are  discussed.  Different  types  of  storms 
reflect  different  dynamic  scenarios  and  a  critical 
question  is  if  this  leads  to  structurally  different 
strange  attractors.  The  search  for  strange  attrac- 
tors  in  the  space-time  character  of  rainfall  will  help 
to  clarify  issues  regarding  the  predictability  of  the 
phenomenon  as  well  as  some  of  the  essential  fea- 
tures which  must  be  incorporated  in  the  models. 
(Peters-PTT) 
W89- 12992 


SULFATE  PRODUCTION  AND  DEPOSITION 
IN  MIDLATITUDE  CONTINENTAL  CUMU- 
LUS CLOUDS:  PART  I.  CLOUD  MODEL  FOR- 
MULATION AND  BASE  RUN  ANALYSIS. 

Washington  Univ.,  Seattle.  Geophysics  Program. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13U7 
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Field  2— WATER  CYCLE 
Group  2B — Precipitation 
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SULFATE  PRODUCTION  AND  DEPOSITION 
IN  MIDLATITUDE  CONTINENTAL  CUMU- 
LUS CLOUDS:  PART  II.  CHEMISTRY  MODEL 
FORMULATION  AND  SENSITIVITY  ANALY- 
SIS. 

Washington  Univ.,  Seattle.  Geophysics  Program. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13118 


MODELING  CLIMATE  CHANGE:  AN  ASSESS- 
MENT OF  SEA  ICE  AND  SURFACE  ALBEDO 
FEEDBACKS. 

Meteorological  Office,  Bracknell  (England).  Dy- 
namical Climatology  Branch. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-13119 


STRUCTURE  AND  DYNAMICS  OF  THE  ARI- 
ZONA MONSOON  BOUNDARY. 

Arizona  Univ.,  Tucson.  Inst,  of  Atmospheric  Phys- 
ics. 

T.  C.  Adang,  and  R.  L.  Gall. 
Monthly  Weather  Review  MWREAB,  Vol.  117, 
No.  7,  p  1423-1438,  July  1989.  15  fig,  3  tab,  24  ref. 
NASA  Grant  NAD8-36278. 

Descriptors:  *Monsoons,  'Arizona,  'Mexico,  'Me- 
teorology, 'Climatology,  Temperature,  Moisture, 
Rainfall,  Wind  shear,  Remote  sensing,  Radio- 
sondes, Pacific  Ocean  Arizona  Monsoon  Bounda- 
ry- 

The  Arizona  Monsoon  Boundary  is  defined  as  the 
boundary  separating  two  distinctly  different  air 
masses  over  Mexico  and  the  adjacent  Pacific 
during  the  summer.  The  structure  and  dynamics  of 
this  boundary  are  examined  by  cross-sectional  anal- 
ysis using  three  different  data  sources:  (1)  a  com- 
posite cross  section  through  the  boundary,  con- 
structed from  the  Fleet  Numerical  Oceanography 
Center  (FNOC)  analysis;  (2)  a  time-height  cross 
section,  constructed  using  radiosonde  observations 
at  the  time  the  boundary  passed  through  Tucson  in 
1984;  and  (3)  a  cross  section  through  the  boundary 
on  22  July  1985,  using  high-resolution  fields  of 
temperature,  moisture,  and  geopotential  height  ob- 
tained from  the  VISSR  Atmospheric  Sounder 
(VAS).  All  three  cross  sections  showed  similar 
structure.  In  some  respects,  the  Arizona  Monsoon 
Boundary  resembles  a  mid-latitude  front  (i.e.,  there 
is  a  distinct  and  relatively  sharp  air  mass  change) 
forced  almost  entirely  by  confluence.  A  direct 
ageostrophic  circulation  is  produced  by  this  forc- 
ing, giving  weak  ascent  on  the  warm,  moist  side  of 
the  boundary.  The  gradients  and  flow  associated 
with  the  composite  boundary  are  weaker,  by  a 
factor  of  four,  than  those  associated  with  strong 
mid-latitude  fronts.  However,  the  VAS  cross  sec- 
tion suggests  that,  at  times,  the  strength  of  the 
boundary  approaches  that  of  mid-latitude  fronts. 
The  wind  shear  suggested  by  the  composite  bound- 
ary ought  to  be  unstable  to  baroclinic  or  barotropic 
processes  and,  hence,  disturbances  developing 
along  the  boundary  are  a  distinct  possibility.  These 
disturbances  have  been  observed  and  are  reported 
elsewhere.  (Author's  abstract) 
W89-13132 


TROPICAL  SQUALL  LINES  OF  THE  ARIZO- 
NA MONSOON. 

Arizona  Univ.,  Tucson.  Inst,  of  Atmospheric  Phys- 
ics. 

W.  P.  Smith,  and  R.  L.  Gall. 

Monthly  Weather  Review  MWREAB,  Vol.  117, 
No.  7,  p  1553-1569,  July  1989.  11  fig,  58  ref. 
NASA  Grant  NAS8-36278  and  NASA  Training 
Grant  NGT-03-002-808. 

Descriptors:  'Monsoons,  'Arizona,  'Squalls, 
'Tropical  storms,  'Climatology,  'Meteorology, 
Thunderstorms,  Orographic  precipitation,  Rainfall, 
Satellite  technology,  Remote  sensing,  Arizona 
Monsoon,  Clouds,  Wind  shear,  Troposphere. 

Squall  lines  possessing  nearly  all  the  characteristics 
of  tropical  squall  lines  occasionally  develop  during 
the  summer  monsoon  over  southern  Arizona  and 
northwestern  Mexico.  Initial  thunderstorm  forma- 
tion is  over  the  Continental  Divide  in  the  late 
afternoon    and    the    systems    become    organized 


within  a  few  hours.  Satellite  imagery,  cloud-to- 
ground  lightning  strike  data,  and  surface  observa- 
tions indicate  the  squall  lines'  move  from  east  to 
west  or  northeast  to  southeast  by  discrete  propaga- 
tion faster  than  the  environmental  flow  at  all  levels 
below  20  kPa  so  that  most  of  the  anvil  clouds  lag 
behind.  The  synoptic-scale  circulation  is  anoma- 
lous, with  a  strong  ridge  located  over  the  western 
United  States  and  a  deep  trough  located  over  the 
eastern  United  States.  West  to  northwest  winds  are 
found  in  the  boundary  layer  over  southern  Arizona 
and  northwest  Mexico,  while  a  deep  layer  of  east 
winds  is  observed  above.  As  a  result,  most  of  the 
environmental  wind  shear  is  confined  to  the  lowest 
2.5  km  above  the  ground,  with  very  little  shear  at 
higher  altitudes.  The  low-level  wind  shear  seems 
to  be  required  for  the  westward  propagation  of 
thunderstorms  and  the  formation  of  the  squall 
lines.  Extremely  dry  midtropospheric  air  develops 
in  an  easterly  flow  through  some  combination  of 
advection  and  subsidence  and  appears  to  be  an 
important  factor  in  the  development  of  the  squall 
lines  and  in  the  creation  of  severe  thunderstorms. 
(Author's  abstract) 
W89-13133 


RAINFALL  VARIABILITY  AT  LONDON  AND 
PLYMOUTH  1921-87. 

Plymouth  Polytechnic  (England).  Dept.  of  Marine 

Science  and  Technology. 

N.  L.  H.  Wood. 

Weather  WTHRAL,  Vol.  44,  No.  5,  p  202-208, 

May  1989.  10  fig,  5  tab,  3  ref. 

Descriptors:  'Meteorology,  'England,  'Rainfall, 
'Variability,  Time  series  analysis,  Seasonal  distri- 
bution, Long-term  studies,  London,  Plymouth, 
Marine  climates,  Statistical  methods,  Comparison 
studies. 

Variability  of  precipitation  was  examined  for  the 
period  1921-1987  at  London  and  Plymouth  (Eng- 
land). Seasonal  cycle,  trends,  and  variability  are 
considered.  Plymouth  and  London  are  300  km 
apart;  mean  rainfall  for  the  period  1921-1987  was 
966  mm  at  Plymouth  and  601  mm  at  London. 
Plymouth  has  a  greater  exposure  to  depressions 
from  the  Atlantic.  Seasonal  rain  variability  shows 
no  trend  over  the  67-yr  period.  There  are  5-yr  and 
10-yr  periods  throughout  the  smoothed  record  that 
show  increases  or  decreases  in  5-yr  variability.  The 
decrease  since  1975  in  rainfall  variability  at 
London  and  Plymouth  and  the  increase  in  summer 
variability  at  Plymouth  are  examples.  Ranking  of 
seasons  according  to  wetness,  which  is  performed 
without  reference  to  means,  gives  a  strong  indica- 
tion of  wetter  winters  in  Plymouth  since  1960  and 
drier  summers  in  London  since  1972.  The  different 
result  obtained  with  ranking  highlights  how  differ- 
ent statistical  methods  can  yield  different  results 
from  the  same  data.  (Rochester-PTT) 
W89-13134 


STUDY  OF  RAINFALL  SIMULATORS, 
RUNOFF  AND  EROSION  PROCESSES,  AND 
NUTRIENTS  YIELDS  ON  SELECTED  SITES  IN 
ARIZONA  AND  NEW  MEXICO. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 
T.  J.  Ward,  and  S.  S.  Bolin. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-205173/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  241,  April  1989.  67p,  23  tab,  17  ref,  append. 

Descriptors:  'Computer  models,  'Infiltration, 
'Simulated  rainfall,  'Soil  erosion,  Nutrients,  'Sim- 
ulated rainfall,  'New  Mexico,  Data  collections, 
Hydrologic  models,  Hydrology,  Parametric  hy- 
drology, Runoff  plot,  Sediment  yield,  Model  stud- 
ies, Arizona,  Watershed  management,  Water 
chemistry. 

Estimation  of  runoff  and  sediment  yield  from 
small,  ungaged  watersheds  is  a  difficult  hydrologic 
task.  Process  oriented  mathematical  models  can  be 
an  important  part  in  the  solution  task.  Models, 
however,  require  some  information  which  is  di- 
rectly related  to  the  hydrologic  processes  occur- 


ring on  the  watershed.  Rainfall  simulation  is  an 
important  experimental  technique  for  gathering 
such  information.  This  technical  report  contains 
the  results  of  a  study  on  the  utility  of  using  rainfall 
simulation  in  southwestern  watersheds.  Two  differ- 
ent simulators  were  compared  at  three  sites.  At  one 
site,  three  simulators  were  used,  and  one  of  the 
simulators  was  used  to  gather  data  at  three  addi- 
tional sites.  A  small  area  simulator,  1  sq  m,  and  two 
large  area  simulators,  approximately  32.5  sq  m, 
were  operated  for  a  total  of  about  74  plot  experi- 
ments. One  of  the  simulators  was  operated  as  part 
of  USDA-ARS  Water  Erosion  Prediction  Project. 
Analysis  of  the  data  indicates  that  the  simulators 
provide  similar  results  for  infiltration  characteris- 
tics, and  that  sediment  yields  were  about  4.0  times 
higher  for  the  small  simulator.  Numerous  water 
chemistry  samples  were  analyzed  to  determine  po- 
tential nutrient  loadings  from  forest  and  range 
lands  to  water  bodies  in  New  Mexico.  (Ward-NM 
St.  U.) 
W89-13321 


2C.  Snow,  Ice,  and  Frost 


SIMULATION  OF  SOIL  FROST  DEPTH  AND 
EFFECT  ON  RUNOFF. 

National    Board    of  Waters,    Helsinki   (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-12195 


SUBGLACIAL  AND  GLACIAL  COEXISTENCE 
OF  ALGOFLORA  (PODLEDNYE  I  LEDOVYE 
SOOBSHCHESTVA  VODOROSLEI). 

Bashkirskii  Gosudarstvennyi  Univ.,  Ufa  (USSR). 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 12272 


PERENNIALLY  ICE-COVERED  LAKE 

HOARE,  ANTARCTICA:  PHYSICAL  ENVI- 
RONMENT, BIOLOGY  AND  SEDIMENTA- 
TION. 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 12570 


SUMMER  SNOWFALLS  OVER  THE  MOUNT 
OLYMPUS  AREA. 

Thessaloniki  Univ.,   Salonika  (Greece).  Dept.  of 

Meteorology  and  Climatology. 

H.  S.  Sahsamanoglou. 

International    Journal    of   Climatology    IJCLEU, 

Vol.  9,  No.  3,  p  309-319,  May/June  1989.  5  fig,  7 

tab,  10  ref. 

Descriptors:  'Greece,  'Mountains,  'Orographic 
precipitation,  'Meteorology,  'Snow,  'Precipita- 
tion, 'Air  circulation,  Weather  data  collections, 
Weather,  Freezing. 

Summer  snowfalls  over  the  Mount  Olympus  range 
(altitude  >  2500  m)  in  northern  Greece  were 
studied.  This  occurs  about  three  times  every  and 
summer  and  is  linked  to  the  atmospheric  circula- 
tion over  Europe.  At  least  two  days  before  snow- 
fall, a  deep  trough,  reaching  almost  to  the  northern 
end  of  the  western  Mediterranean,  causes  a  strong 
southward  invasion  of  cold  air.  This  cold  air-mass 
movement  results  in  cyclogenesis  near  northern 
Italy.  A  depression  is  formed  that  moves  to  the 
east,  causing  bad  weather  over  northern  Greece 
and  a  snowfall  over  the  higher  part  of  Mount 
Olympus.  The  freezing  of  air  masses  over  the 
mountain  area  is  so  strong  that  the  dry-bulb  freez- 
ing level  found  at  640  hPa  two  days  before  snow- 
fall reaches  710  hPa  immediately  after  snowfall. 
(Author's  abstract) 
W89-12610 


ESTIMATION  OF  SNOWDRD7T  FILLING  OF 
SECTIONS  OF  EARTH  CANALS. 

For  primary  bibliographic  entry  see  Field  8B. 
W89- 12907 


WATER  CYCLE— Field  2 


SPSS-    (Sweden).    Dept.    of    Ecologies 

primary  bibliographic  entry  see  Field  2H. 
W89-12931 

EFFECT  OF  UNEVEN  SNOW  COVER  ON  AK- 
nrYRNF  SNOW  WATER  EQUIVALENT  ESTI- 
ffil  SK  BY  MEASURING  TER- 
RFS-nWAL  GAMMA  RADIATION.  .  . 

^Ka™  Tempe.  Dept.  of  Decision 

and  Information  Systems. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-12977 

K"*35l  Omc,  B,f  taell  (Eag>»nd>.  Dy- 

namical  Climatology  Branch. 

"rirnary  bibliographic  entry  see  Field  2A. 

W89-13U9 

PROTECTION   OF  GROUND-WATER  MONI- 
TORING WELLS  AGAINST  FROST  HEAVE. 
£S  Environmental  Hygiene  Agency  Aberdeen 
Proving  Ground,  MD.  Waste  Disposal  Engineer 

FoVprimary  bibliographic  entry  see  Field  7B. 
W89-13197 

WINTER  WATER  QUALITY  IN  LAKES  AND 

C^RSons  Research  and  Engineering  Lab., 
^Sna^bibUographic  entry  see  Field  6G. 
W89- 13245 

UNDER-ICE   HYDRODYNAMICS   AT   TIOGA 

C^'oMSngineers,  Baltimore,  MD.  Water  Con- 

trol  Management  Section. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-13246 

2D.  Evaporation  and  Transpiration 

amwrinj    WHEAT    RESPONSE    TO    WATER 
aK^RO^In  IN  TT&  NORTH  AMERICAN 

SK-h    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W89-12333 

ixfi  HENCE  OF  WATER  AND  NITROGEN 
ySvELSCW  CANOPY  TEMPERATURES  OF 
WrSwHEAY  GROWN  IN  THE  NORTH 
AMERICAN  GREAT  PLAINS. 

Nebraska  Univ.-Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

For  primary  bibliographic  entry  see  Field  21. 

W89-12337 

VTETTl  AND  WATER  USE  OF  WINTER 
WIIFAT  ^RELATION  TO  LATITUDE,  NI- 
TROGEN  AND  WATER. 

Agricultural    Research    Service,    Lubbock,    TX. 

Cropping  Systems  Research  Service. 

For  primary  bibliographic  entry  see  Field  21. 

W89-12338 

SEASONAL  CHANGE  IN  WATER  USE  AND 
CARBON    ASSIMILATION    OF    IRRIGATED 

K£LeaKh  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Plant 

Forprimary  bibliographic  entry  see  Field  21. 
W89-12340 


r»ATiv  ANT)  SEASONAL  EVAPOTRANSPIRA- 
nON  A^  YKLD  OF  IRRIGATED  ALFALFA 
IN  SOUTHERN  IDAHO. 

Agricultural  Research  Service,  Kimberly,  ID. 

JAgLroImyhtJounial  AGJOAT,  Vol.  80  No.  4  p 
662-669,  July-August  1988.   5  fig,  3  tab,   18  ref. 

Descriptors:  'Evapotranspiration  *Crop  yield, 
?Alfa"fa  *Idaho,  irrigation  practices,  *Irnga  ion 
effects  Agricultural  hydrology,  Sod-water-plant 
re  auonships,  Silt,  Loam,  Plant  growth,  And  zone 
Diurnal  variation,  Seasonal  variation,  Water  use, 
Water  allocation,  Resource  allocation. 

Dailv  water-use  data  are  needed  for  the  develop- 
ment of  modern  irrigation  scheduling  techniques, 
Ae  opttaum  allocation  of  water  and  energy  re- 
sources an  improved  irrigation  management  prac- 

Waho  The  re  Itionship  of  ET  tc .forage  yield w. 
also  investigated.  The  soil  was  Portneuf  sJt  loam 
toar^suty   mixed,  mesic  Durixerollic  Calc.orth- 
ds)  common  to  much  of  the  region.  Daily  and 
seasonal  data  were  calculated  for  seven  grow- 
Sg  seasons  from  measurements  obtained ^with me- 
chanical weighing  lysimeters  equipped  with  elec- 
tronic Ld  cells  Daily  alfalfa  ET  was  highly  van- 
ab°ri   occastnally  exceeded  10  mm/d  and  aver- 
aged 8  mm/d  during  peak  ET  periods.  From  Apn 
to  October,  measured  eT  averaged  1022  mm  lor 
three  harvests  per  season  for  5  yr  when  soil  water 
was  nonlimiting.   Corresponding   average   forage 
"led  wTi7.6gMg/ha  (120  gAg  water  cont em) 
Bvvine  an  overall  water  requirement  of  58.1  mm 
O  patent)  to  produce  1  Mg/ha  of  forage 
$81  cu  m/Mg)  for  a  water-use  eff.c.enc> rot 'HZ 
kg/ha-mm.  Harvest  penod  and  seasonal  ET  appear 
linearly   related   to   pan  evaporation   and   forage 
vSd  The  actual  ET  of  well-irrigated,  high-yield- 
mg  alfaffa  may  be  as  much  as  50%  greater  than 
previous  estimates  indicated  for  southern  Idaho. 
(Author's  abstract) 
W89-12349 


Streamflow  and  Runoff— Group  2E 

be  fulfilled  in  the  discharge  area:  (1).  a  sufficiency 
large  gradient  in  total  head  must  build  up  rapidly 
enough and  (2)  the  hydraulic  conductivity  and  the 
cross  section  flow  must  be  large  enough.  A  few 
observations  in  Swedish  till  soils  show  a  large 
increase in  the  hydraulic  conductivity  towards  the 
ground  surface.  With  such  an  -"ease  the  grou^ 
water  outflow  may  increase  manyfold   even ^b -a 
moderate  rise  of  shallow  water  table.  In  homoge- 
nous soils,  rapid  and  large  head  increments ,« 
to  the  stream,  due  to  the  effect  of  the  capillary 
fringe    may  be  important.  This  effect  may  also 
Sate  rapid  increments  of  deep  groundwater 
futflow  to  fhe  streams.  Estimates  based  in  expec  ; 
«1  narticle  velocities  for  the  water  flow  in  till  sons 
show  that  the  bulk  of  the  groundwater  particles 
discharged  during  a  runoff  event  were  situated 
within  or  close  to  the  discharge  area  at  the  onset  of 
the  event.  The  area  contributing  to  stream  s  orm 
flow  is  defined  as  the  area  in  which  rainfa 1  or 
snowmelt  in  some  way  contributes  to  the  sream 
espouse  during  an  event  The  area  « ;on  nbutmg  ^ 
fresh  rain-or  meltwater  flow  is  mainly  the  saturat 
erl    discharge    area.    The    area    contributing    to 
groundwater  flow  is  considerably  larger  with   he 
Contribution  decreasing  in  effectiveness .torn ^  the 
vicinity  of  the  discharge  areatowards  more  distant 
parts  of  the  basin.  (Miller-PTT) 
W89-12194 

SIMULATION  OF  SOIL  FROST  DEPTH  AND 
EFFECT  ON  RUNOFF. 

National    Board   of   Waters,   Helsinki    (Finland). 

Water  Research  Inst. 

B.  Vehvilainen,  and  Y.  Motoviloy 

Nordic  Hydrology  NOHYBB,  Vol.  20,  No.  1,  p  9- 

24,  1989.  5  fig,  10  ref. 

Descriptors-  'Frozen  ground,  »Rainfall-runoff  re- 
Descriptors,    ri  b  *Model  studies,  Air 

emperX'e,  Sn^ow'  depT  Simulation  Weather 
da"P  ejections,  Calibrations,  Model  testing 
Forest  watersheds,  Precipitation,  Small  water 
sheds. 


SIMULATION  MODEL  FOR  SITOVING 
PHYSIOLOGICAL  WATER  STRESS  RE- 
SPONSES OF  WHOLE  PLANTS. 

TexasA  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  21. 

W89-12439 

roMPARISON  OF  TWO  METHODS  FOR  DE- 
TOrIKg  THE  EVAPOTRANSPIRATION 
™DRAINAGE  COMPONENTS  OF  THE 
SOIL  WATER  BALANCE 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-13180 

2E.  Streamflow  and  Runoff 

GENERATION  OF  STREAM  RUNOFF  IN  TILL 

U°Sfl'a  Univ.  (Sweden).  Dept.  of  Hydrology. 
NorSydrology  NOHYBB,  Vol.  20,  No.  1,  p  1- 
8,  1989.  3  fig,  15  ref. 

Descriptors:  *Rainfall-runoff  relationships,  Mnfil- 
Descnptors  *Kmo{(,     *lsotope     studies, 

^Groundwater,  -Tracers  -Till  soils, •  Oxyg«  »o- 
tooes  Sweden,  Hydraulic  conductivity,  water 
£'  pressure  head,  Capillary  conductivity, 
groundwater"  movement,  PRainfall,  Snowmelt, 
Groundwater  basins. 

Some  aspects  of  the  runoff  process  are  discussed 
from  the  results  obtained  by  isotopic  hydrograph 
sedation  in  several  Swedish  basins  usuig  oxygen- 
fsaf  a  tracer  Isotope  studies  in  humid  temperate 
areS  show  that  run'off  events  in  such  areas  are 
normallv  dominated  by  pre-event  water.  For  the 
?apid  and Tlarge  response  of  the  groundwater 
outflow  to  rain-or  meltwater  input,  observed  md,- 
S    m  the  isotope  studies,  two  conditions  must 


A  physically  based  soil  frost  depth  model  usable 
with  S  temperature  data  and  precipitation  data,  is 
presented.  Snow  depth  is  calculated  from  precipi- 
tation data  using  a  physical  snow  cover  mode 
™e  sotffrost  de^th  model  is  tested  in  one  small 
basfn  with  a  five  year  calibration  and  verification 
period    Results  from  snow  depth  and  soil  frost 
C  simulation  were  satisfactory  also  in  the  ven- 
fica  ionTriod.  Although  some  simu  ation  errors 
occurred  m  the  modeling  of  the  calibration  and 
verification  period,  the  overall  simulation  capabil- 
„v  of  the  fio^dep  h  model  was  satisfactory  during 
the  ten  year  period.  The  frost  depth  model  is  quite 
li^rilP   needuie  only  daily  precipitation  data  and 
Sa™  temperate8  data"  (snow  depth  and  density  are 
smiSd)    and  so  can  be  run  with  operational 
wTershed  models  if  desired.  In  the  second  stage, 
simulated  frost  depth  information  was  used  to  de- 
vdop  an  HBV-runoff  model  version,  attempting  to 
Sate  the  possible  effect  of  soilfrost  runoff  The 
simulation  results  are  presented.  These  results  sug 
Z That  soil  frost  does  not  have  a  very  .mportan 
effect  on  runoff  in  this  forested  basin.  Soil  frost 
depth  has  a  minimal  effect.  This  is  obvious  from 
examination    of   runoff   curves;    few    differences 
wouMbe  corrected  by  assuming  that  soil  frost 
mcreases^noff  at  the  beginning  of  spring ;  runoff 
and  the  situation  s  similar  also  for  the  other  years 
^  the  ca  bration  period.  As  compared  to  the  un- 
modified model,  the  modified  model  did  not  im- 
prove model  performance  during  the  verification 
period.  (Miller-PTT) 
W89-12195 

EPIDEMIOLOGICAL  SIGNmCANCE  OF  ML 
CROBIOLOGICAL  POLLUTION  CRITERIA 
FOR  RIVER  RECREATIONAL  WATERS. 

Centre  Alpin  de  Recherche  Epideimologique  et  de 
Prevention  Sanitaire,  Grenoble  (France) 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12199 


NEW   FORM   OF  WATER   QUALITY   INDEX 
FOR  RIVERS  AND  STREAMS. 


Field  2— WATER  CYCLE 
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Group  2E— Streamflow  and  Runoff 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
For  primary  bibliographic  entry  see  Field  7C 
W89- 12220 


EPIPHYTIC  ALGAE  GROUPINGS  IN  CANALS, 
AND  THEIR  IMPACT  ON  WATER  QUALITY 
(EPIFITNYE  GRUPPIROVKI  VODOROSLEI  V 
KANALAKH  I  IKH  ZNACHENIE  DLIA  FOR- 
MIROVANIIA  KACHESTVA  VODY). 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
gii. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12274 


EFFECT  OF  A  DEVELOPING  ALGAL  ASSEM- 
BLAGE ON  THE  HYDRODYNAMICS  NEAR 
SUBSTRATES  OF  DIFFERENT  SIZES. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
M.  A.  Reiter. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol  115 
No.  2,  p  221-244,  April  1989.  22  fig,  3  tab,  15  ref! 

Descriptors:  'Algal  mats,  •Streamflow,  •Flumes, 
•Hydrodynamics,  •Flow  characteristics,  *Flow 
friction,  Velocity,  Substrates,  Reynolds  number, 
Hydraulic  roughness. 

Vegetation  has  been  shown  to  affect  various  hy- 
drodynamic  parameters  of  the  surrounding  water, 
including  friction  velocity,  Reynolds  number,  and 
flow  roughness.  Recent  studies  indicate  that 
benthic  stream  algae  may  also  be  able  to  influence 
the  hydrodynamics  of  the  local  environment.  To 
test  this,  algal  assemblages  were  allowed  to  colo- 
nize flumes  containing  different  substrates  (smooth, 
1-cm  relief,  and  2.5  cm  relief).  The  velocity  pro- 
files were  measured  and  converted  to  friction  ve- 
locity, roughness  height,  and  mixing  length  using 
theoretical  equations.  Mat  height  and  dry  weight 
biomass  were  also  measured.  Over  time,  mat  devel- 
opment was  accompanied  by  increases  in  friction 
velocity,  roughness  height,  and  mixing  length  in 
almost  all  cases.  These  increases  appeared  to  be 
related  to  mat  development.  The  height  of  the 
algal  mat  appeared  to  be  limited  by  a  maximum 
velocity  or  shear  upon  the  upper  algal  cells,  and 
was  equal  among  flumes  with  a  roughness  height 
larger  than  the  size  of  the  roughness  elements.  The 
results  suggest  that  increases  in  hydrodynamic  pa- 
rameters do  occur  with  mat  development,  and  may 
be  assemblage-specific.  In  turn,  the  height  of  the 
mat  may  be  controlled  by  the  changing  hydrodyn- 
amics. These  results,  though  not  necessarily  con- 
tradictory to  past  research,  should  be  tested  under 
field  conditions.  (Author's  abstract) 
W89- 12289 


DIEL  DRIFT  AND  VERTICAL  STRATIFICA- 
TION     OF      DRIFTING      MACROINVERTE- 
BRATES   IN   A   LARGE   EUROPEAN   RESER- 
VOIR (RYTHME  NYCTHEMERAL  ET  DISTRI- 
BUTION  VERTICALE   DE   LA   DERIVE   DES 
MACROINVERTEBRES   BENTHIQUES   DANS 
UNE  GRANDE  RIVIERE  EUROPEENNE). 
Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 
logie  des  Eaux  Douces. 
For  primary  bibliographic  entry  see  Field  2H 
W89-12292 


INFLUENCES  OF  A  COLLECTOR-FILTERER 
CADDISFLY  (TRICHOPTERA:  HYDROP- 
SYCHE  BETTENI  ROSS)  ON  LEAF  PROCESS- 
ING RATES  IN  AN  ARTIFICIAL  STREAM. 

Nebraska  Univ.-Lincoln.  Dept.  of  Biometrics  and 
Information  Systems. 

For  primary  bibliographic  entry  see  Field  2H 
W89- 12304 


UPPER  MISSISSIPPI  RIVER:  SEASONAL  AND 
FLOODPLAIN  FOREST  INFLUENCES  ON  OR- 
GANIC MATTER  TRANSPORT. 

Illinois  Natural  History  Survey,  Havana  River 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H 
W89- 12307 


COLONIZATION  OF  NATURAL  SUBSTRATA 
OF  DIFFERENT  ROUGHNESS  AND  COLOUR 
BY  EPHEMEROPTERA  NYMPHS  USING  RE- 
TRIEVAL AND  DIRECT  OBSERVATION 
TECHNIQUES. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 


FORMATION  OF  PHENOL-PROTEIN  COM- 
PLEXES AND  THEIR  USE  BY  TWO  STREAM 
INVERTEBRATES. 

Mount  Allison  Univ.,  Sackville  (New  Brunswick) 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 


FRESHWATER  FLOW  FROM  THE  EVER- 
GLADES TO  FLORIDA  BAY:  A  HISTORICAL 
RECONSTRUCTION  BASED  ON  FLUORES- 
CENT BANDING  IN  THE  CORA  SOLENAS- 
TREA  BOURNONI. 

Australian  Inst,  of  Marine  Sciences,  Townsville 
T.  J.  Smith,  J.  H.  Hudson,  M.  B.  Robblee,  G  V 
N.  Powell,  and  P.  J.  Isdale. 

Bulletin  of  Marine  Science  BMRSAW  Vol  44 
No.  1,  p  274-282,  January  1989.  6  fig,  1  tab,  28  ref 

Descriptors:  'Tracers,  *Paleohydrology,  •Stream- 
flow,  'Florida  Bay,  •  Fluorescence,  •Everglades, 
•History,  Surface  waters,  Drainage  canals,  Humic 
acids,  Estuaries,  Shark  River  Slough,  Taylor 
Slough. 

Fluorescent  banding  was  found  in  a  core  taken 
from  a  1-m  high  colony  of  the  coral  Solenastrea 
bournoni,  which  was  growing  in  the  Petersen  Key 
Basin  region  of  Florida  Bay.  Fluorescent  banding 
in  massive,  hermatypic  corals  from  the  Great  Bar- 
rier Reef,  Australia,  is  known  to  result  from  the 
input  of  fulvic  and  humic  compounds  of  terrestrial 
origin  into  the  nearshore  environment  via  river 
runoff.    Relationships    between    the    fluorescent 
banding  pattern  in  the  Solenastrea  skeleton  and 
flow  in  Shark  River  Slough  (SRS)  and  Taylor 
Slough  (TS),  the  two  major  outlets  of  freshwater 
from  the  Everglades,  were  investigated.  These  re- 
lationships were  then  used  to  hindcast  flow  for  the 
period    1881-1939.   In   hindcasting   flow   in   SRS, 
57.2%  of  the  variance  in  annual  flow  could  be 
recovered  from  the  fluorescent  record,  based  on 
the  period  1961-1986.  When  the  model  was  tested 
on  a  validation  sample  (known  SRS  flow  for  1940- 
1960)  approximately  45%  of  the  interannual  varia- 
tion was  explained.  The  fluorescence  record  shows 
a  sustained,  marked,  decline  that  began  about  1912 
and  ended  around   1931.  Fluorescence  is  signifi- 
cantly higher  (p  <  0.001)  early  in  the  record  (pre- 
1932)  than  late  in  the  record  (1932  and  later). 
Based  on  the  significant  relationship  between  fluo- 
rescence and  SRS  flow,  this  decrease  is  interpreted 
as  recording  decreased  freshwater  flow  from  the 
Everglades  into  Florida  Bay  and  adjacent  waters, 
perhaps  by  as  much  as  59%.  The  onset  of  de- 
creased flow  corresponds  with  the  timing  of  con- 
struction  of  the   extensive   network  of  drainage 
canals  to  the  east  and  south  of  Lake  Okeechobee. 
These   canals   diverted   water   into   the   Atlantic 
Ocean,  which  would  normally  have  flowed  into 
the  Everglades  from  Lake  Okechobee.  (Author's 
abstract) 
W89-12357 


NEW  PLOTTTNG-POSITION  FORMULA  FOR 
PEARSON  TYPE-III  DISTRIBUTION. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

V.  T.  V.  Nguyen,  N.  In-na,  and  B.  Bobee. 

Journal      of     Hydraulic      Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  6,  p  709-730,  June  1989  6 

fig,  8  tab,  31  ref. 

Descriptors:  'Pearson  distribution,  •Streamflow, 
•Hydrologic  data,  'Probability  distribution,  'Esti- 
mating equations,  'Statistical  methods,  Monte 
Carlo  method,  Mathematical  analysis. 

A  new  unbiased  plotting-position  formula  was  de- 
veloped for  the  Pearson  type-Ill  (P3)  distribution. 
The  probability-weighted  moment  (PWM)  method 


is  used  to  estimate  the  exact  plotting  positions.  The 
estimation  of  plotting  positions  for  the  P3  distribu- 
tion using  the  PWM  technique  has  several  advan- 
tages over  both  the  direct  numerical  integration 
method  and  the  Monte  Carlo  simulation  proce- 
dure. For  the  convenience  of  a  practical  applica- 
tion, a  simple  formula  representing  a  very  good 
approximation  of  the  exact  plotting  positions  is 
proposed.  The  suggested  formula  gave  a  better 
agreement  with  the  exact  plotting  positions  than 
several  existing  formulas.  Further,  the  proposed 
formula  is  more  flexible,  because  it  can  take  explic- 
itly into  account  the  skewness  coefficient  of  the 
underlying  distribution.  It  is  concluded  that  the 
developed  plotting  formula  is  the  most  appropriate 
for  the  P3  distribution  and  for  both  small  and  large 
samples.  Finally,  the  development  of  probability 
papers  for  the  P3  distribution  for  various  skewness 
values  is  presented.  Results  of  a  numerical  example 
have  demonstrated  the  advantages  related  to  the 
use  of  these  special  probability  papers  in  engineer- 
ing practice.  (Author's  abstract) 
W89-12411 


TURBULENCE  CHARACTERISTICS  OF  SEDI- 
MENT-LADEN FLOW. 

Tsinghua  Univ.,  Beijing  (China).  Sediment  Re- 
search Lab. 

W.  Xingkui,  and  Q.  Ning. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  6,  p  781-800  June  1989 
14  fig,  4  tab,  15  ref,  2  append. 

Descriptors:  'Sediment  transport,  'Flow  velocity 
'Open-channel  flow,  'Turbulent  flow,  'Suspended 
sediments,  Eddies,  Probability  distribution,  Corre- 
lation coefficient,  Density,  Distribution,  Mixing, 
Mathematical  equations. 

The  turbulence  structure  of  open-channel  flow  was 
measured  and  analyzed  systematically  in  this  study. 
The  turbulence  characteristics  measured  in  clear 
water  flow  are  essentially  consistent  with  existing 
data.  The  turbulent  intensity  decreases  with  in- 
crease in  concentration.  In  sediment-laden  flow, 
the  probability  density  distribution  and  the  auto- 
correlation coefficient  are  similar  to  those  of  the 
clear  water  flow.  Turbulent  frequency  decreases 
and  turbulent  energy  is  concentrated  to  large-size 
eddies  with  low  frequency.  The  longitudinal  sizes 
of  macroscale  and  microscale  eddies  increase. 
These  results  show  that  for  a  Newtonian  flow  with 
noncohesive  particles,  the  fundamental  turbulent 
structure  has  no  essential  change-only  the  turbu- 
lent intensity  and  frequency  have  some  changes  in 
magnitude.  Therefore,  the  mixing  length  theory 
can  also  be  used  to  study  the  law  governing  the 
distribution  of  time-average  velocity  for  a  sedi- 
ment-laden flow.  (Dori-PTT) 
W89-12415 


BED    WAVES    GENERATED    BY    INTERNAL 
WAVES  IN  ALLUVIAL  CHANNELS. 

Technische    Univ.    Twente,    Enschede    (Nether- 
lands). Faculty  of  Applied  Mathematics. 
For  primary  bibliographic  entry  see  Field  2F 
W89-12416 


MOBILE-BED   FRICTION   AT   HIGH   SHEAR 
STRESS. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J 

W89-12418 


FILAMENTOUS  GREEN  ALGAE  IN  FRESH- 
WATER STREAMS  ON  SIGNY  ISLAND,  ANT- 
ARCTICA. 

British  Antarctic   Survey,   Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  2H 
W89- 12549 


EFFECTS  OF  NUTRIENT  LIMITATION  AND 
STREAM  DISCHARGE  ON  THE  EPILITHIC 
MICROBIAL  COMMUNITY  IN  AN  OLIGO- 
TROPHY ARCTIC  STREAM. 

Cincinnati   Univ.,   OH.   Dept.   of  Biological   Sci- 


WATER  CYCLE— Field  2 


Fofprimary  bibliographic  entry  see  Field  2H. 
W89-12550 

MICROBIAL  COMMUMTTES  IN ^OUTHERN 
VICTORIA  LAND  STREAMS  (ANTARCTICA). 
I  PHOTOSYNTHESIS.  .  ,  „  , 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12551 

MICROBIAL  COMMUNITIES  IN  SOUTHERN 
KwALANB  STREAMS  (ANTARCTICA): 
H  ^F^FFeHs  OF  LOW  TEMPERATURE. 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences.  „ 
For  primary  bibliographic  entry  see  Field  in. 
W89-12552 

NITROGEN  DYNAMICS  IN  TWO  ANTARCTIC 

r^mtnt  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences.  „ 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12553 

RFNTHIC  ALGAL  BIOMASS  AND  PRODUC- 
TIvrrY    IN    HIGH    SUBARCTIC    STREAMS, 

Alaska  Cooperative  Fishery  Research  Unit,  Fair- 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12554 

RROADSCALE  PATTERNS  IN  THE  DISTRIBU- 

TOOF  AQUATIC  AND  TERRESTRIAL 
VEGETATION  AT  THREE  ICE-FREE  RE- 
cToNS  ON  ROSS  ISLAND,  ANTARCTICA 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Plant  and  Microbial  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12555 

COMMUNITY  STRUCTURE  OF  BENTHIC^- 
VERTEBRATES  IN  INTERIOR  ALASKAN 
(USA)  STREAMS  AND  RIVERS. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Arctic  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12556 

VARIABILITY  OF  ^^°^RraBRATE 
COMMUNITY  COMPOSITION  IN  AN  ARCTIC 
AND  SUBARCTIC  STREAM. 

Cincinnati  Univ.,  OH.   Dept.   of  Biological  Sci- 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12557 


W89-12599 

National  Oceanic   and  Atmospheric   Administra- 
tion, Seattle,  WA.  Pacific  Manne  Environmental 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12602 

PREDICTING  REAERATION  RATES  IN 
TEXAS  STREAMS.  „  .        , 

Texas  Water  Commission,  Austin.  Standards  and 
Evaluation  Section. 

K.  D.  Cleveland.  .  „rl3. 

Journal  of  Environmental  Engineering  (AbCfc.) 
JOEEDR,  Vol.  115,  No.  3,  p  620-632,  June  1989.  6 
fig,  4  tab,  13ref. 

Descriptors:  'Radioactive  tracers,  'Streamflow, 
•Mathematical  studies,  'Aeration,  Mnstream  aer- 
ation, 'Streams,  'Texas,  Regression  analysis.  Flow 
rates,  Model  testing,  Aeration,  Mathematical  equa- 
tions. 

Krypton-85  was  used  to  measure  reaeration  coeffi- 
cients in  numerous  streams  and  rivers  in  Texas 
with  various  hydraulic  characteristics.  Row  rates 
ranged  from  0.027  to  16.0  cm,  velocities  from  0  009 
to  0  87  m/s,  and  depths  from  0.17  to  1.83  m.  Using 
a  linear  multiple  regression  technique,  the  Texas 
Reaeration  Equation  was  developed  for  estimating 
reaeration  coefficients  in  Texas  streams  and  overs. 
Statistical  and  graphical  tools  were  used  to  evalu- 
ate this  equation  for  accuracy  and  reliability  and  to 
determine  the  limits  of  its  application.  The  meth- 
ods of  analysis  of  variance  and  analysis  of  residuals 
were  used  to  evaluate  this  equation  for  accuracy 
and  reliability  and  to  determine  the  limits  ot  its 
application.  The  methods  of  analysis  of  variance 
and  analysis  of  residuals  were  used  to  evaluate  the 
accuracy  of  the  Texas  Reaeration  Equation.  The 
95%  confidence  intervals  of  the  regression  coeffi- 
cients were  also  determined.  The  Texas  Reaeration 
Equation  adequately  predicted  reaeration  coeffi- 
cknts  in  Texas  streams  and  can  be  reliably  applied 
to  streams  with  depths  from  0.2  to   10  m  and 
velocities  from  0.01   to  0.30  m/s.  (Authors  ab- 
stract) 
W89-12620 


Streamflow  and  Runoff— Group  2E 

vidual  running  water  segments  with  regard  to  fre- 
quencies and  intensities  of  disturbances  caused  by 
long-term  variations  in  discharge.  The  hemispheres 
could  be  used  as  a  standard  in  benthic  research, 
since  they  offer  a  well  defined  scale  that  is  directly 
comparable  not  only  between  studies  in  running 
waters  but  also  in  wave-exposed  shores  of  lakes 
and  oceans.  (Author's  abstract) 
W89-12682 

INFLUENCE  OF  COPPER  EXPOSURE  ON 
PREDATOR-PREY  INTERACTIONS  IN 
AQUATIC  INSECT  COMMUNITIES. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12684 

RELATIONSHIPS  BETWEEN  LEVELS  OF  RA- 
DIOCAESIUM    IN    COMPONENTS   OF   TER- 
RESTRIAL AND  AQUATIC  FOOD  WEBS  OF  A 
CONTAMINATED  STREAMBED  AND  FLOOD- 
PLAIN  COMMUNITY. 
Savannah  River  Ecology  Lab.,  Aiken,  bC. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12688 

ANNUAL  PRODUCTION  OF  CREEK  CHUB 
AND  SOUTHERN  REDBELLY  DACE  IN  A 
SMALL  WOODLAND  STREAM 

Illinois  Natural  History  Survey,  Sullivan.  Sullivan 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12707 

CONSIDERATIONS  ON  THE  ACCLIMATIZA- 
TION OF  CASPIAN  SEA  INVERTEBRATES  IN 
TOF  DNIEPER  AND  ITS  RESERVOIRS  (ITOGI 
I^KLIMATLZATSII  BESPOZVONOCHNYKH 
KSKKOITAUSY  V  DNIEPER  I  EGO  VO- 
DOKLRANILISCHAKH). 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12715 


EFFECTS  OF  FLOODS  ON  EPILITHON  AND 
BENTHIC  MACROINVERTEBRATE  POPULA- 
TIONS IN   AN   UNSTABLE  NEW   ZEALAND 

RP7ER.  ,    ~,        -v    i     a\ 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12594 

EFFECTS  OF  AN  EXPERIMENTAL  ACID 
PULSE  ON  INVERTEBRATES  IN  A  HIGH  AL- 
TITUDE SIERRA  NEVADA  STREAM. 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12595 

OCCURRENCE  AND  SIGNIFICANCE  OF  CLA- 
DOCERA  (CRUSTACEA)  IN  SOME  STREAMS 
OF  CENTRAL  ENDIANA,  U.S.A. 

Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 


STANDARD  HEMISPHERES  AS  INDICATORS 
OF  FLOW  CHARACTERISTICS  IN  LOTIC 
BENTHOS  RESEARCH. 

Karlsruhe  Univ.   (Germany,  F.R.).  Zoologisches 

Inst. 

B.  Statzner,  and  R.  Muller.  .,,-,«     -,   „ 

Freshwater  Biology  FWBLAB,  Vol.  21,  No.  3,  p 

445-459,  June  1989.  9  fig,  3  tab,  19  ref. 

Descriptors:  'Flow  characteristics,  'Lotic  envi- 
ronment, 'Benthos,  'Streamflow,  'Flow  measure- 
ment, 'Flowmeters,  Hemispheres,  Hydraulic  as- 
pects, Lotic  systems,  Discharge  vanation. 

Turbulence  and  forces  of  flow  close  to  the  bottom 
of  streams  are  of  major  interest  in  benthos  re- 
search   Flow  close  to  the  bottom  of  a  stream  is 
extremely  complex.  However,  at  a  given  flow,  a 
hemisphere  placed  with  its  even  side  on  a  horizon- 
tal plane  at  the  stream  bottom  integrates  across 
much  of  the  complexity  because  regardless  of  its 
orientation  on  the  plane,  it  experiences  the  three- 
dimensionality  of  flow  in  the  same  way.  To  deter- 
mine flow  characteristics,  standard  hemispheres  ot 
identical  size  and  surface  but  different  densities 
were  exposed  on  a  horizontal  plane  at  the  bottom 
of  streams.  The  heaviest  hemisphere  moved  was 
used  as  an  indicator  of  flow  conditions  close  to  the 
substrate.  This  method  was  an  easily  applicable 
and  integrated  indicator  of  key  hydraulic  charac- 
teristics (turbulence  or  force  of  flow  prevailing  at 
the  stream  bottom)  previously  measured  in  lotic 
benthos  research,  and  can  replace  more  laborious 
techniques.  The  hemispheres  enabled  a  rapid  flow 
characterization  in  stream  reaches,  in  smaller  areas 
where  the  benthos  was  being  quantitatively  sam- 
pled, and  in  en/exclosure  cages  used  in  experimen- 
tal studies.  This  method  also  has  the  potential  to 
characterize  and  compare  physics  of  flow  in  mdi- 


AMBIANCE  OF  THE  FRESH  WATER  SPONGE 
VS  DNIEPER-DONBASS  CHANNEL  (KON- 
SORTSIIA  PRESNOVODNOI  GUBKI  V 
KANALE  DNEPR-DONBASS). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12719 

EPISODIC  FISH  KILLS  IN  AN  ACIDIFIED 
SALMON  RIVER  IN  SOUTHWESTERN 
NORWAY 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway).  Fish  Research  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12747 

PERIPHYTON,  BENTHIC  INVERTEBRATES 
»KnnSHFSAS  BIOLOGICAL  INDICATORS 
OT  WALTER  Qu1l!t?  IN  THE  EAST  BRANCH 
BRANDYWINE  CREEK. 

Pennsylvania  Dept.  of  Environmental  Resources, 
Norristown.  . 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12752 

FFFFCTS  OF  CU,  CD  AND  ZN  ON  PHOTO- 
Iy^TOESIS     OF    FRESHWATER     BENTHIC 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  _.  . ,  ,„ 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12754 

CONSEQUENCES  OF  THE  DEGRADATION 
OF  ARVE  RIVER  ON  ITS  BANKS  AND  ON 
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Group  2E— Streamfiow  and  Runoff 

BRIDGES  AND  OTHER  WORKS:  COMPRE- 
HENSIVE STUDY  OF  THE  SEDIMENT 
TRANSPORT  ALONG  ITS  COURSE  (CONSE- 
QUENCES DE  L'ENFONGEMENT  DU  LIT  DE 
L'ARVE  SUR  LES  BERGES  ET  LES  OUV- 
RAGES:  BILAN  GENERAL  DES  TRANSPORTS 
SOLIDES  SUR  LE  COURS  D'EAU). 
For  primary  bibliographic  entry  see  Field  2J. 
W89- 12886 


SEDIMENT  TRANSPORT  MODELLING  OF 
ALLUVIAL  RIVERS:  AN  ACTION  OF  A  NA- 
TIONAL NATURE  (LA  MODELISATION  DU 
TRANSPORT  SOLIDE  EN  RIVIERE:  UNE 
ACTION  CARACTERE  NATIONAL). 
For  primary  bibliographic  entry  see  Field  2J. 
W89- 12890 


MODELING  OF  BED  LOAD  SEDIMENT 
TRANSPORT  FOR  FLUVIAL  FLOW  (MODELI- 
SATION DU  CHARRIAGE  EN  ECOULEMENT 
FLUVIAL). 

For  primary  bibliographic  entry  see  Field  2J. 
W89-12892 


UPPER  RHONE  FLUSHES -REMARKS  ON 
THE  ACTIVITIES  OF  1987  (LES  CHASSES 
FRANCO-SUISSES  SUR  LE  HAUNT-REFLEX- 
IONS SUR  LES  OPERATIONS  DE  1987). 

Compagnie  Nationale  du  Rhone,  Lyon  (France). 
For  primary  bibliographic  entry  see  Field  2J. 
W89-12897 


SUSPENDED   LOAD  OF  THE  CONGO   AND 
UBANGUI  RIVERS. 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Montpellier  (France). 
For  primary  bibliographic  entry  see  Field  2J. 
W89- 12898 


PREDICTION  OF  INVERTEBRATE  COMMU- 
NITIES USING  STREAM  MEASUREMENTS. 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12914 


OBSERVATIONS  ON  FEEDING  RELATION- 
SHIPS BETWEEN  FISH  PREDATORS  AND 
FISH  ASSEMBLAGES  IN  A  MEDITERRANE- 
AN STREAM. 

Barcelona  Univ.  (Spain).  Dept.  of  Animal  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12915 


FISH    POPULATION    DYNAMICS    IN    THE 
RIVER  FROME,  DORSET. 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12916 


RIVER  WILDLIFE  DATABASES  AND  THEIR 
VALUE  FOR  SENSITIVE  ENVIRONMENTAL 
MANAGEMENT. 

Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

For  primary  bibliographic  entry  see  Field  2H 
W89-12917 


WATERWAYS  BIRD  SURVEY  OF  THE  BRIT- 
ISH TRUST  FOR  ORNITHOLOGY:  AN  OVER- 
VIEW. 

British  Trust  for  Ornithology,  Tring  (England). 

Waterways  Bird  Survey. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12918 


ASSESSMENT  OF  THE  VALUE  OF  RD7ERS 
FOR  OTTERS. 

Vincent  Wildlife  Trust,  London  (England). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12919 


DISTRIBUTION  OF  LITTORAL  MACRO- 
PHYTES  IN  A  NORTH  SWEDISH  RIVERSIDE 
LAGOON  IN  RELATION  TO  BOTTOM 
FREEZING. 

Umea    Univ.     (Sweden).     Dept.    of    Ecological 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89- 12931 


DISTRIBUTION  OF  SUBMERGED  AQUATIC 
MACROPHYTE  BIOMASS  IN  A  EUTROPHIC 
STREAM,  BADFISH  CREEK.  THE  EFFECT  OF 
ENVIRONMENT. 

Wisconsin  Univ.,  Madison.  Dept.  of  Botany. 

For  primary  bibliographic  entry  see   Field   6G 

W89-12946 


CONCENTRATIONS  OF  CD,  SR,  AND  U  IN 
FISH  AND  WATER  SAMPLES  COLLECTED 
FROM  A  SMALL  STREAM  RECEIVING  URA- 
NIUM MINE  DRAINAGE. 

Turnbull  Lab.  for  Ecological  Studies,  Cheney. 
WA.  * 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 12950 


SEASONAL  REPRODUCTIVE  DEVELOP- 
MENT OF  LAMPSILIS  CARDIUM,  AMBLEMA 
PLICATA  PLICATA,  AND  POTAMILUS 
ALATUS  (PELECYPODA:  UNIONIDAE)  IN 
THE  UPPER  MISSISSIPPI  RIVER. 
National  Fisheries  Research  Center,  La  Crosse, 
WI. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12955 


FACTORS  INFLUENCING  THE  ABUNDANCE 
OF  BROOK  TROUT  (SALVELINUS  FONTCNA- 
LIS)  IN  FORESTED  MOUNTAIN  STREAMS. 

Wyoming  Cooperative  Fishery  and  Wildlife  Re- 
search Unit,  Laramie. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12957 


PHYTOPLANKTON  DISTRIBUTION  IN  A 
TEMPERATURE  FLOODPLAIN  LAKE  AND 
RIVER  SYSTEM.  I.  HYDROLOGY,  NUTRIENT 
SOURCES  AND  PHYTOPLANKTON  BIO- 
MASS. 

University  of  East  Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12962 


PHYTOPLANKTON  DISTRIBUTION  IN  A 
FLOODPLAIN  LAKE  AND  RIVER  SYSTEM.  II. 
SEASONAL  CHANGES  IN  THE  PHYTO- 
PLANKTON COMMUNTITES  AND  THEIR 
CONTROL  BY  HYDROLOGY  AND  NUTRIENT 
AVAILABILITY. 

University  of  East  Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 12963 


PHYCOLOGICAL  AND  PHYSICOCHEMICAL 
EVALUATION  OF  THE  RIVER  AY  AD,  UDAI- 
PUR. 

Sardar  Patel  Univ.,  Kaira  (India).  Dept.  of  Bios- 

ciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 12971 


FREQUENCY  DISTRIBUTION  FOR  SUSPEND- 
ED SEDIMENT  LOADS. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-12983 


COLONIZATION  OF  EXPERIMENTALLY 
DISTURBED  PATCHES  BY  STREAM  MA- 
CROINVERTEBRATES  IN  THE  ACHERON 
RIVER,  VICTORIA. 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Zool- 


ogy. 

For  primary  bibliographic  entry  see  Field  2H 

W89- 13004 


ECOLOGICAL  ANALYSIS  OF  DISTURBED 
RIVERBANKS  IN  THE  MONTREAL  AREA  OF 
QUEBEC. 

Montreal  Univ.  (Quebec).  Inst.  Botanique. 
For  primary  bibliographic  entry  see  Field  2H 
W89-13015 


HEURISTIC     ALGORITHMS     FOR     WASTE 
LOAD  ALLOCATION  IN  A  RIVER  BASIN. 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
For  primary  bibliographic  entry  see   Field   5G 
W89- 13081 


HYDRODYNAMIC  ANALYSIS  OF  FLOODS  IN 
URBAN  SYSTEM. 

Universidade  Federal  do  Rio  Grande  do  Sul,  Porto 
Alegre  (Brazil). 

C.  E.  M.  Tucci,  B.  P.  F.  Braga,  and  M.  F.  Amaral. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  4,  p  523- 
540,  July  1989.  10  fig,  2  tab,  12  ref. 

Descriptors:  *Flood  forecasting,  'Urban  areas, 
•Brazil,  *Hydrologic  models,  'Urban  hydrology, 
•Rainfall-runoff  relationships,  Sao  Paulo,  Model 
studies,  Management  planning,  Flood  peak,  Dams, 
Flood  frequency,  Tiete  River. 

Urban  peak  flows  in  metropolitan  areas  increase 
with  urbanization.  Demands  for  water  supply,  hy- 
dropower,  and  navigation  also  are  increased.  This 
creates  a  complex  water  system  problem  that  re- 
quires rational  water  use.  A  hydrologic-hydrody- 
namic  model  was  developed  to  simulate  a  river 
network  system  with  hydraulic  structures  in  an 
urban  watershed.  The  hydrologic  module  was  as- 
sembled with  algorithms  for  the  most  important 
components  of  the  hydrologic  cycle  in  the  basin 
using  six  parameters  (rainfall,  evaporation,  basin 
physical  characteristics,  interception  losses,  soil 
storage  losses,  and  surface  and  subsurface  routing). 
The  hydrodynamic  module  solves  the  Saint 
Venant  equations  through  an  implicit  forward 
finite  difference  scheme.  The  model  developed  was 
applied  to  simulate  floods  in  the  metropolitan 
region  of  Sao  Paulo,  Brazil,  which  is  the  largest 
industrial  complex  in  Latin  America  with 
12,000,000  inhabitants.  The  model  was  applied  to 
the  upper  Tiete  River  Basin  in  metropolitan  Sao 
Paulo.  Calibration  of  the  flood  event  of  1981  and 
testing  with  another  flood  of  larger  magnitude 
showed  that  the  model  was  adequate  to  simulate 
flood  flows  in  this  system.  Two  important  issues 
raised  by  public  administration,  hydraulic  structure 
operation  rules  and  the  effects  of  urbanization  of 
flood  flows,  were  successfully  simulated  by  the 
model.  Large  transients  due  to  gate  operation  at 
Edgard  de  Souza  dam  were  represented  adequate- 
ly by  the  model.  The  model  quantified  the  effects 
of  different  operation  rules  at  Edgard  de  Souza 
dam,  showing  that  flooding  occurs  only  if  the  gates 
remain  closed  during  a  flood  event.  If  the  gates  are 
opened  at  the  beginning  of  rainfall,  the  influence  of 
the  dam  is  negligible.  The  effect  of  urbanization  is 
expected  to  be  important  in  downstream  reaches, 
increasing  the  flood  frequency  severely.  (Roches- 
ter-PTT) 
W89-13131 


WATER  RESOURCES  RESEARCH  NEEDS  IN 
THE  ARABIAN  GULF  AREA. 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Envi- 
ronmental and  Earth  Sciences  Div. 
For  primary  bibliographic  entry'  see  Field  2A. 
W89-13137 


ADSORPTION  OF  THREE  AMINO  ACIDS  TO 
BIOFILMS  ON  GLASS-BEADS. 

Mount  Allison  Univ.,  Sackville  (New  Brunswick). 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-13176 


WATER  CYCLE— Field  2 


DENSITIES  OF  BENTHIC  MA«^p 
URATES  IN  UPLAND  WELSH  STREAMS  ur 
ElFFEMNT  ACIDITY  AND  LAND  USE. 

University  Coll.,  Cardiff  (Wales). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-13178 

«tmpt  F  USE  OF  THE  HAY  AMI  MODEL  IN 
HTOROLOGY  (UNE  UTILISATION  SIMPLE 
™OTEL  HAYAMI  EN  HYDROLOGIE). 

CentVe    National    du    Machimsme    Agncole     du 
Se  Rural?  des  Eaux  et  des  Forets,   Antony 
(France).  Section  Hydrologie. 
&3F Krfe'HOBLAB,  Vol.  1989    No.  2,  p 
123^30,  1989  5  fig,  3  tab,  5  ref.  English  summary. 

Descriptors:  *Flood  routing,  •Mathematical  analy- 
sis, *Model  studies,  *Rivers,  Routmg. 

An  attempt  was  made  to  provide  a  simple  tool  to 
evaluate  the  problem  of  flood  routmg  along  a  river 
reach  The  arm  was  to  provide  a  simple  tool  ableto 
Jit*  *  auick  and  comprehensive  answer.  The 
^thod  is  baied^^  di^ion  model  w^h  constat 
coefficients,  known  as  the  Hayami  model,  ine 
resS  obtained  by  reading  an  abacus  to  idenrty 
the  two  parameters,  flow  velocity  (C)  and  dittu 
sion  (D),  specific  to  the  reach  under  study.  When 
he  floodufg  area  is  not  too  variable  tins  method 
should  be  useful  for  a  preliminary  study.  (Peters 
PTT) 
W89-13190 

nimiNE  OF  RIVER  ADJUSTMENTS  IN 
^M^rRIviR  BASmS  FN  BELGIUM  AND 
THE    NETHERLANDS    SINCE    THE    UPPER 

Mk^ologct  Dienst,  Haarlem  (Netherlands). 
F  averingaT  W.  De  Gans,  W.  Huybrechts,  and  C. 

WLakf  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  *e  Palaeohydro- 
logical  Changes  Dunng  the  Last  15,000  Years, 
Be8m,  Switzerland,  June  1985  A.  A.Balkema  Rot- 
terdam, The  Netherlands.  1988.  p  123-132,  5  tig,  51 
ref. 

Descriptors:  'Geomorphology,  'River  basins 
Overflow,  'Flow  discharge,  'Belgium,  'The 
Netherlands,  'Paleohydrology,  History,  Water 
level  fluctuations,  Precipitation,  Evapotranspira- 
tion. 

Small  river  basins  in  lowland  areas  of  Belgium  and 
The  Netherlands  show  four  episodic  nvei ,  adjust- 
ments since  the  Upper  Plenniglacial,  dated  at  the 
Sid  of  Ae  Plenigladal/early  Late  Glac  al  and  m 
the  Late  Dryas,  Boreal,  and  Subboreal/Subatlan- 
tic  Based  on  the  evolution  of  vegetation  and  tem- 
perature and  the  observation  on  episodic  river 
adjustment  two  main  causes  for  increased  water 
dhctoge  are  discerned  for  the  last  15,000  years: 
increased  precipitation  and  decreased  evapotran- 
spfration.  The  differences  between  the  over  basins 
under  the  study  can  be  explained  in  several  ways: 
(1)  not  all  of  the  river  basins  reacted  with  the  same 
intensity,  for  the  same  length  of  time  and  to  the 
same  degree  to  changing  (climatic  and/or  vegeta- 
tional)  conditions;  (2)  the  number  detected  is  de- 
pendent on  the  methods  used  and  on  the  scientific 
objective  of  the  investigations;  and  (3)  the  strati- 
graphic  sequences  of  drainage  basins  are  incom- 
plete because  of  local  dominance  of  erosional  dis- 
continuities. And  sedimentation  in  the  lower  parts 
of  the  basins  may  be  associated  with  erosional 
features  occurring  at  the  same  timein  the  upper 
parts.  (See  also  W89-13295)  (Lantz-PTT) 
W89-13307 

EVOLUTION  OF  THE  MORAVA  RTVER  IN 
LAKE     PLEISTOCENE      AND     HOLOCENE 

U^redni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

P  H&vlicck. 

IN-  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  ot  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 


lorical  Changes  During  the  Last   15  000  Years, 
Kwitzerfand,  June  ^S^Af^^o- 
terdam,  The  Netherlands.  1988.  p  133-130,  i  ng, 
ref. 

Descriptors-    'Geologic   history,    'Rivers,    'Geo- 
morohoogy     'Morava   River,    'Paleohydrology, 
Sry    SnuvSS    plains,    Loam,    Sedimentation 
Huvial 'sediments,   Flooding,   Archaeology,   Sou 
genesis,  Stratigraphy,  Dunes. 
Detailed  stratigraphical  and  geological  studies  of 
£te   Pleistocene   and   Holocene   deposits   rn   the 
Morava  River  drainage  basm  were  part  of  the 
geo  ogical  and  paleobotanies  investigation  earned 
out  in  the  Carpathian  Foredeep  and  at  the  south- 
easternmargin^  the  Bohemian  Massif.  The  fluvial 
sandTgravel  began  to  be  laid  down  or  redeposited 
in  the  Morava  River  alluvial  plain  at  its  confluence 
wih  the  Dyje  River  during  the  last  glac.at.on 
Tdvance  nearLanzhot  village.  In  the :  middle  and 
esoecially   late    Holocene,    river   beds   began   to 
S  heir  course  and  deposited  flood  loam  beds 
atTarious  places  and  times.  Floods  resu  ting  in  he 
deposition  of  loam  attained  their  peak  toward  the 
end  of  the  middle  Burgall,  i.e.  in  a  period  from 
about750  to  1,000  y  BP,  and  also  in  the  Middle 
Ages  Periods  of  flooding  alternated  with  those  of 
sedimentation  tranquility  to  produce  various  sods 
on  the  surface.  Flood  plain  sediments  dating  from 
the  8th  century  A.D.  were  found  by  archaeologists 
In  Wt  a  depth  of  2  to  4  m.  A  cultural  layer  of  the 
Empire  overiying  a  conspicuous  subfossil  soil  sug- 
Sthat  the^il  ceased  to  form  at  the  turn  of  the 
Sid  10th  century  AD.  Subsequent^  it «  ajap 
in  sedimentation  traceable  till  1257  A.D.  Studies  oi 
the  alS  plains  in  the  Morava  Riverbasin  have 
shown  that  the  youngest  flow  loam  (High  Middle 
AgeTto  Recent)  perfectly  smoothened  their  origi- 
nally h°ghly  rugged  surface  and  hence  concealed 
mos*  of  their  communities  and  cemeteries  dating 
from  the  Great  Moravian  Empire  or  still  earlier 
perfodfAreas  unaffected  by  flood  loam  deposition 
are  only  covered  with  blown  sand  dunes.  (See  also 
W89-13295)  (Lantz-PTT) 
W89-13308 


NEW   METHODS   OF   RESEARCH   ON   THE 
HbLOCENE      PALEOHYDROGRAPHY      OF 

vS^dato'dasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary).  .  , .  ,„ 
For  primary  bibliographic  entry  see  Field  2H. 
W89-13309 


HOLOCENE    VALLEY    DEVELOPMENT    ON 
THE  UPPER  RHINE  AND  MAIN. 

Duesseldorf  Univ.  (Germany,  F.R.).  Abt.  Geolo- 
gie. 

W^aCMire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  *e  Palaeohydro- 
logical  Changes  During  the  Last  15  000  Years, 
Bera,  Switzerland,  June  1985  A.  ^Balkem^Ro^ 
terdam,  The  Netherlands.  1988.  p  153-160,  3  tig,  13 
ref. 

Descriptors:  'Geologic  history,  'Valleys,  'Chan- 
nd  morphology,  'Sedimentation,  'Fluvial  sedi- 
ment? Paleohydrology,  'Geomorphology,  Main 
R?ver  Rhine  River,  Climatology,  Europe,  Sedi- 
ment erosion,  Sediment  grading,  Deposition. 

On  the  Main  River  a  detailed  sequence  of  Late 
Glacial  and  Holocene  reworking  phases  of  the 
river  hafbeen  worked  out.  The  question  was 
whether  this  sequence  of  reworking .phases  would 
be  local-caused  by  climatic  events  and  human 
impact  on  the  valley-or  would  indicate .an  influ- 
ence of  widespread  climatic  control  has  been  con- 
ned from  previous  investigations.  Nevertheless 
ferther  and  more  detailed  evidence  is  necessary  to 
provide  solid  proof  that  climate  has  caused  differ- 
Evers  to  rework  the  valley  sediments  simulta- 
neously and  repeatedly.  Results  from  the  studies 
conducted  on  the  Upper  Rhine  together  w.  h  tfiajc 
on  other  Central  European  rivers,  prove  that  the 
reworking  phases  of  the  River  Mam  cannot  be  of 
loctl  nature.  There  is  a  major  controlling  factor-- 
ne  Holocene  climate  with  its  fluctuat.ons-effect- 


Streamflow  and  Runoff— Group  2E 

ing  the  rhythmics  of  reworking  phases  in  the  riyer 
valleys.  Consequently,  the  reworking  phases  of  the 
River  Main  cannot  be  restricted  to  Middle  Europe^ 
They  should  occur  elsewhere,  modified  locally  by 
climatic  features  of  ^individual  region  and  m 
the  younger  Holocene  Period,  modified  by  mans 
activity  of  that  region.  (See  also  W89-13293) 
(Lantz-PTT) 
W89-13311 

V^STUlI  RT^RVALLEY  DOWNSTREAM  OF 

CRACOW.  v      ,  T„ct      r.f 

Polish  Academy  of  Sciences,  Krakow.  Inst,  of 
Geography  and  Spatial  Organization. 

L.  Starkel.  . 

IN-  Lake,  Mire  and  River  Environments,  Dunng 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Pa^ohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985  A.  A^Balkema, Rot- 
terdam, The  Netherlands.  1988.  p  161-170,  7  fig,  28 
ref. 

Descriptors:  'Geologic  history,  'Valleys,  *Geo- 
momho  ogy,  'Vistula  River,  'Paleohydro  ogy, 
?Sn?cf  Climatology,  Poland,  Alluvial  plains, 
Glaciation,  Loess,  Channels,  Sedimentation,  Histo- 
ry Aggradin  Rivers,  Meander,  Loam,  Subsidence, 
Glaciation. 

Hydrologie  history  was  studied  downstream  of  the 
Cracow  Gate  in  the  western  corner  of  the  Sando- 
mierz  Basin,  Poland.  The  catchment  area  exceeds 
8500  sq  km.  The  Vistula  River's  g entle ■  ^andennp 
has  a  gradient  of  0.3-0.4%,  and  in  this  reach  is 
swplied  mainly  by  small  left-side  tnbutanes  from 
S  plateaus  and  not  by  the  right-s.de  Carpathian 
riv?rsPBelow  the  loess-covered  plemglac.al  terrace 
extends  the  5-8  km  wide  Holocene  alluvial  plan  4-^ 
m  high  and  nanow  channel-side  benches  of  2-3  m 
nigh  actual  flood  plain.  On  this  Holocene  plam, 
few  generations  of  the  paleochannels  can  be  d.stin- 
guTshed,  starting  from  straight  streamways  covered 
by  Late  Glacial  deposits  and  Late  Glacial  paleo 
meanders  below  the  edge  of  loess  tenace  filled  by 
S    deposits  or  buried  by  sub-Atlantic  aggra- 
datZ  The  next  generation  was  formed  dunng  the 
A&  Phase,  partly  buried  by  Neolithic  slope 
was  and,  in  the  eastern  part,  well  preserved  due  to 
Ute-Atlantic  avulsion  of  the  mam  channel.  A  spe- 
cific feature  of  this  reach  is  the  aggradation  of  the 
Late  Roman-medieval  age  The  remains ;  of  the  oak 
forest  cut  by  man  in  the  1st  through  2nd  century 
ADis  now  covered  by  5-6  m  of  sandy  bars  and 
£amy  overbank  deposits.  The  system  of  youngest 
rXmealder,  formed  during  the  last  millenium 
show  a  tendency  to  increase  the  meander  radius 
from  200  to  600  m.  From  the  early  19th  century, 
^cutting  of  the  river  channel  began,  decreas- 
uig  downstream.  In  comparison,  other  parts  of  the 
Subcan^athian  basin's  reach  is  charactenzed  by  a 
fack Td  ssection  of  Late  Glacial  eros.onal  leve   , 
«S I  increased  aggradation  during  the  last  two  nul- 
Sua  T^Tfact  cS  be  related  to  the  gentle  subs.d- 
e^einTWs part  of  the  Sandomierz  Basm.  (See  also 
W89-13295)  (Author's  abstract) 
W89-13312 


PIFISTOCENE-HOLOCENE    BOUNDARY    IN 
TOE  P^ALLEY  SOUTH  OF  TORINO  (NW 

Consiglio  Nazionale  delle  Ricerche,  Turin  (Italy). 

^  cli  Ricerca  per  la  Protezione  Idrogeologtca  nel 

Bacino  Padano. 

D.  Tropeano.  _ 

IN-  Lake,  Mire  and  River  Environments,  Dunng 

the    Last     15,000    Years.     Proceedings    of    the 

INQUA/IGCP  158  Meeting  on  the  Pakeohydro 

logical  Changes  During  the  Last   15  000  Years, 

Bern,  Switzerfand,  June  1985  A.  A.Balkema  Rot^ 

terdam,  The  Netherlands.  1988.  p  171-181,  7  tig,  19 

ref. 

Descriptors:  'Geologic  history,  'Geologic  forma- 
Uont  'Valleys,  'Paleohydrology,  *Po  River,  Italy, 
A^vial  Plains,  Stratigraphy,  Sedimentary  struc- 
tures, Swamps,  History,  Glaciation. 
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Group  2E— Streamflow  and  Runoff 

The  sequence  of  Quaternary  deposits  in  the  subsoil 
of  the  Po  River  alluvial  plain  to  some  30  km  south 
of  Torino  has  been  studied  by  borehole  data  and 
gravel  pit  observations.  In  this  area,  deposits  be- 
longing to  the  following  chronostratigraphical  se- 
quence have  been  generally  recognized:  (1)  Pleis- 
tocene (sensu  lato),  a  complex  of  sediments  up  to 
several  tens  of  meters  thick,  for  which  it  is  quite 
impossible,  for  the  time  being,  to  give  a  more 
detailed  defmition-in  this  complex  the  upper 
layers  belong  at  least  in  places  to  early  and  middle 
ages  of  Wurm;  (2)  Wurm  3  stage  mainly  represent- 
ed by  5  to  30  m  thick  backswamp  deposits,  alter- 
nating to  lenses  of  gravel,  dating  back  to  about 
24,000  to  30,000  radiocarbon  years  BP;  (3)  Holo- 
cene  (middle  to  recent).  There  is  no  evidence  up  to 
the  present  of  deposits  dating  back  before  the 
Atlantic  period.  The  whole  thickness  of  Holocene 
sediments  seems  not  to  exceed  10-12  m.  The  data 
collected  up  to  now  suggest  that  a  stratigraphic 
gap  may  exist  between  the  end  of  the  Wurm  and 
the  base  of  the  Holocene  sediments  and  that  the 
peat  horizon,  where  present,  may  be  considered  as 
a  reference  level  to  define  the  overlying  sediments 
as  being  of  Holocene  age.  (See  also  W89- 13295) 
(Lantz-PTT) 
W89-13313 


VALLEY  FLOOR  DEVELOPMENT  AND  PA- 
LEOHYDROLOGICAL  CHANGES:  THE  LATE 
VISTULIAN  AND  HOLOCENE  HISTORY  OF 
THE  WARTA  RIVER  (POLAND). 

Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Qua- 
ternary Research  Inst. 
S.  Kozarski,  P.  Gonera,  and  B.  Antczak. 
IN:  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  185-203,  6  fig,  1 
tab,  81  ref. 

Descriptors:  'Valleys,  'Geologic  history,  *Geo- 
morphology,  *Rjver  beds,  'Paleohydrology, 
*Warta  River,  'Poland,  History,  Sedimentary 
structures,  Climatology,  Flow  discharge,  Glacia- 
tion,  Catchment  basins,  Vegetation. 

Results  of  a  case  study  on  the  Warta  River,  Poland 
demonstrate  climatically  controlled  valley  floor 
evolution  and  paleohydrological  changes.  Three 
low  terraces,  ie.  bifurcation,  transitional  and  flood- 
plain,  reveal  distinct  paleochannel  scars;  braided, 
large  paleomeanders  and  small  paleomeanders  re- 
spectively. Well  dated  sequences  of  paleochannel 
fills  show  differences  in  the  age  of  channel  pattern 
as  well  as  vegetation  changes  in  the  drainage  basin. 
The  latter  generated  threshold  conditions  in  the 
system  responsible  for  varying  runoff  and  dis- 
charge, changing  channel  pattern  and  paleo- 
meander  geometry  reflect  paleohydrological  con- 
ditions. The  paleohydrological  reconstruction  in 
the  study  area  was  based  on:  (1)  detailed  investiga- 
tion of  former  bed  load  (transport  zones)  in  the 
paleochannel;  (2)  measurements  of  bed  load  in  the 
present-day  channel  related  to  velocity  distribu- 
tion; and  (3)  estimation  of  paleovelocities  with  the 
application  of  empirical  formulae.  Using  this  pro- 
cedure, a  general  paleohydrological  tendency  was 
found  showing  a  decrease  of  discharges  after  the 
Boiling  Interstadial  until  the  end  of  the  Subboreal 
Period  from  263.9  cu  m/sec  to  51.7  cu  m/sec.  It  is 
explained  by  a  growing  density  of  vegetation  in  the 
drainage  basin  correlated  with  plant  recolonization 
after  the  recession  of  the  last  ice  sheet.  (See  also 
W89- 13295)  (Author's  abstract) 
W89-13314 


tab,  75  ref. 

Descriptors:  *Geologic  history,  'Hydrological 
regime,  'Channel  morphology,  'Alluvial  channels, 
•Paleohydrology,  Flow  discharge,  Braided 
streams,  Meanders,  Vegetation,  Flow  velocity. 

The  channel  pattern  is  often  used  in  paleohydro- 
logy as  an  indicator  of  the  hydrologic  regime.  The 
term  'hydrologic  regime',  however,  is  variously 
understood,  which  results  in  the  ambiguity  of  using 
channel  pattern  as  an  indicator  of  past  hydrologi- 
cal conditions.  This  article  presents  the  results  of 
testing  the  hypothesis  that  a  river  channel  pattern 
is  a  result  of  discharge  variability;  a  meandering 
channel-by  this  hypothesis-is  the  effect  of  a  small 
variability  of  discharges,  while  a  braided  channel 
results  from  their  great  variability.  Research  on 
discharge  variability  for  28  reaches  of  Polish  and 
Yugoslav  rivers  with  specific  channel  patterns 
leads  to  a  rejection  of  this  hypothesis  for  rivers  of 
the  temperate  climate.  Thus,  the  channel  pattern 
cannot  be  used  in  paleohydrologic  studies  as  the 
criterion  for  determining  a  past  hydrologic  regime 
understood  as  discharge  variability.  Useful  in  pa- 
leohydrological terms  are  investigations  which 
allow  the  determination,  for  a  given  type  of  alluvia 
and  a  given  type  of  vegetation  along  the  channel 
banks,  of  those  threshold  velocities  at  which  the 
channel  pattern  changes  from  braided  to  meander- 
ing and  vice  versa.  (See  also  W89- 13295)  (Lantz- 
PTT) 
W89-13315 


COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  MARYLAND,  DELA- 
WARE, AND  THE  DISTRICT  OF  COLUMBIA. 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-13328 


WATER  QUALITY  DATA  (OCTOBER  1987 
THROUGH  SEPTEMBER  1988)  AND  STATIS- 
TICAL SUMMARIES  (MARCH  1985 
THROUGH  SEPTEMBER  1988)  FOR  THE 
CLARK  FORK  AND  SELECTED  TRIBUTARIES 
FROM  GALEN  TO  MISSOULA,  MONTANA. 
Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-13347 


WATER  RESOURCES  AdTVLTIES  IN  FLORI- 
DA, 1988-89. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-13358 


ALASKA  INDEX:  STREAMFLOW,  LAKE 
LEVELS,  AND  WATER  QUALITY  RECORDS 
TO  SEPTEMBER  30, 1988. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-13378 


PROBLEM  OF  THE  HYDROLOGICAL  INTER- 
PRETATION OF  PALAEOCHANNEL  PAT- 
TERN. 

Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Inst,  of 
Physical  Geography. 
J.  Rotnicka,  and  K.  Rotnicki. 

IN:  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  205-224,  12  fig   1 


LOW-FLOW  PROFILES  OF  THE  COOSA 
RIVER  AND  TRIBUTARIES  IN  GEORGIA. 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

R.  F.  Carter,  E.  H.  Hopkins,  and  H.  A.  Perlman. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   89-0153, 
1989.  217p,  1  fig,  13  ref.  Project  4513-00101. 

Descriptors:  'Flow  profiles,  'Low  flow,  'Georgia, 
•Surface  water  availability,  'Wastewater  dilution, 
Discharge  frequency,  Drainage  area,  Coosa  River. 

Low-flow  information  is  provided  for  use  in  evalu- 
ating the  capacity  of  Georgia  streams  to  permit 
withdrawals  or  to  accept  waste  loads  without  ex- 
ceeding the  limits  of  State  water  quality  standards. 
The  information  also  will  be  useful  in  planning 
future  flow-data  collection  programs,  as  well  as 


expediting  the  work  of  planners,  engineers,  and 
others  who  use  low-flow  information.  This  report, 
which  is  the  sixth  in  a  series  of  reports  presenting 
the  results  of  a  low-flow  study  of  all  stream  basins 
north  of  the  Fall  Line  in  Georgia,  covers  the 
Coosa  River.  The  low-flow  characteristic  present- 
ed is  the  minimum  average  flow  from  7  consecu- 
tive days  with  a  10-year  recurrence  interval 
(7Q10).  The  data  are  presented  in  tables  and  shown 
graphically  as  'low-flow  profiles'  (low  flow  plotted 
against  distance  along  a  stream  channel)  and  as 
'drainage-area  profiles'  (drainage  area  against  dis- 
tance along  a  stream  channel).  Low-flow  profiles 
were  constructed  by  interpolation  or  extrapolation 
from  points  of  known  low-flow  data.  Low-flow 
profiles  are  included  for  all  stream  reaches  where 
low-flow  data  of  sufficient  accuracy  are  available 
to  justify  computation  of  the  profiles.  Drainage- 
area  profiles  are  included  for  all  stream  basins 
larger  than  5  sq  mi,  except  for  those  in  a  few 
remote  areas.  Flow  records  were  not  adjusted  for 
diversions  or  other  factors  that  caused  measured 
flows  to  represent  conditions  other  than  natural 
flow.  The  7-day,  minimum-flow  profile  was  omit- 
ted for  stream  reaches  where  natural  flow  was 
known  to  be  altered  substantially.  (Author's  ab- 
stract) 
W89-13385 


HYDRAULIC  DATA  FOR  SHALLOW  OPEN- 
CHANNEL  FLOW  IN  A  HIGH-GRADIENT 
FLUME  WITH  LARGE  BED  MATERIAL. 

Geological  Survey,  Reston,  VA. 
F.  J.  Watts. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4001, 
1989.  108p,  1 1  fig,  3  tab. 

Descriptors:  'Open-channel  flow,  'Flumes, 
'Channel  morphology,  'Bed  load,  'Flumes,  'Tur- 
bulent flow,  'Roughness  coefficient,  Steady  flow, 
Velocity  coefficient,  Velocity  distribution,  Aver- 
age velocity,  Flow  rates. 

Hydraulic  data  for  shallow  open-channel  flow  in  a 
high-gradient  flume  with  large  bed  material  are 
reported.  The  bed  surface  consists  of  natural  rock 
having  particle-size  range  of  0.15  to  0.75  ft.  Two 
different  bed-surface  configuration  (roughness) 
were  tested.  The  bed  material  was  stable  for  all 
discharges.  The  flume  wall  was  composed  of 
smooth  plastic  and  aluminum,  and  the  test  channel 
was  6  ft  wide  and  108  ft  long.  Longitudinal  test 
slopes  ranged  from  0.008  to  0.018.  Hydraulic  data 
are  reported  for  103  runs  with  surface  flows  rang- 
ing from  0.7  to  32.1  cu  ft/sec  and  for  11  runs  with 
subsurface  flows  ranging  from  0. 1  to  0.7  cu  ft/sec. 
Hydraulic  data  for  all  runs  include  water  surface 
elevation  and  average  bed  elevation  at  10  cross 
sections  and  test  discharge.  Detail  velocity  meas- 
urements at  two  or  more  cross  sections  are  report- 
ed for  selected  runs.  The  bed-material  data  include 
shape  and  size  properties  of  the  rock,  detailed 
topographic  measurements  of  the  bed  surface  for 
each  of  the  two  roughnesses  that  were  tested,  and 
14  statistical  parameters  computed  from  the  topo- 
graphic measurements.  The  statistical  parameters 
include  the  mean  elevation  of  the  bed,  the  skew  of 
the  elevations,  the  kurtosis  of  the  elevations,  and 
the  standard  deviation  from  the  arithmetic  mean 
elevation  for  each  station.  (USGS) 
W89-13387 


WATER  RESOURCES  OF  THE  UPPER  BIG 
WOOD  RIVER  BASINS,  IDAHO. 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

S.  A.  Frenzel. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4018, 
1989.  47p,  13  fig,  9  tab,  35  ref. 

Descriptors:  'Water  yield,  'Water  resources  data, 
•Idaho,  'Water  quality,  'Big  Wood  River  basin, 
Available  water,  Water  management,  Surface- 
groundwater  relations,  Trail  Creek,  Warm  Springs 
Creek,  Big  Wood  River. 
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Mean  annual  water  yields,  estimated  using  a  water- 

=  ^^«ywryefswWhenda^ 
were  coHected  for  comparison  with  long-term  av- 
erage values.  During   1986,  yields  estimated  for 
upper  Big  Wood  River  basin,  Trail  Creek  Warm 
Sprigs  Creek,  and  East  Fork  Big  Wood  were 
5Wm  61,000,  83,000  and  60,000  acre-ft,  respec- 
tively   burin*  1987,  yields  estimated  for  the  re- 
spective Ss  were  230,000,  26,000.  32,000  and 
28  0M  acre-ft  Availability  of  surface  and  ground- 
2£?  "artef  seasonally;  'the  greatest  quantity  is 
available  during  spring  snowmelt   and  the  least  is 
available  during  mid-winter  to  late  winter   Nutov 
ent  concentrations  in  sampled  ground ^and  surface 
water    were    near    or    below    detection    levels 
tooughout  the  basin,  which  indicates  that  water 
quality  has  not  been  impaired  by  ceased  devel- 
opment. Fluoride  concentrations  were  elevated  m 
W^rrn  Springs  Creek,  probably  due  to  inflow  of 
thermal  water.  (USGS) 
W89-13389 

NATIONAL  WATER  SUMMARY  1986--HY- 
bRO&GIC^CONDmONS  AND  GROUND- 
WATER  QUALITY. 

Geological  Survey,  Reston,  VA.  Water  Resources 

For  primary  bibliographic  entry  see  Field  5B. 
W89-13395 

LONG-TERM  RECONSTRUCTION  AND 
ANALYSISOF  WHITE  RIVER  STREAMFLOW. 

Arkansas  Univ.,  Fayettevllle.  Dept  of  Geography. 
M  K.  Cleavland,  D.  W.  Stahle,  and  J.  G.  Hehr 
Available  from  National  Technical  Information 
Service  Springfield,  VA  22161  as  PB89-214£4/ 
AS.  Price  codes:  A03  m  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources ^search  Center, 
Fayetteville,  Publication  No.  135  June  WM.  4l£ 
4  fig,  2  tab,  50  ref,  2  append.  USGS  Project  u 
1409^)2. 

Descriptors:  'Climates,  'Dendrochronology,  *Sto- 
ScP  hydrology,  'White  River,  'Time  series 
analysis,  'Rainfall-runoff  relationships,  Rivers, 
Drought,  Arkansas,  Missouri,  Plannmg,  Paleohy- 
drology. 

A  281-year  reconstruction  of  White  River  annual 
runoff  at  Claredon,  Arkansas,  was  developed  from 
a  regional  average  of  nine  Oklahoma,  Missouri, 
and  Arkansas  tree-ring  chronologies  (six  post  oak, 
Ouercus  stellata,  and  three  bald  cypress,  Taxodium 
distichum.  Inhomogeneity  of  the  gaged  series  was 
detected  with  both  double  mass  analysis  (using 
state  average  total  annual  Arkansas  precipitation) 
and  regression  (using  the  regional  tree-ring  aver- 
age). Simple  regression  calibrated  the  homongen- 
eous  runoff  data  with  the  average  ring  width  data 
from    1930-1980.    Comparing   the   reconstruction 
with    independent    data    verified    the    regression 
model.  Variance  of  the  reconstruction  increases 
significantly  during  the  20th  century,  a  change  that 
may  be  caused  by  climatic  shifts  or  by  anthropo- 
genic disturbances  in  the  watershed.  Years  of  sur- 
plus and  deficit  runoff  are  non-randomly  distribut- 
ed in  both  gaged  and  reconstructed  series.  This 
non-randomness  appears  to  be  caused  by  a  signifi- 
cant tendency  for  inter-annual  persistence  of  runott 
extremes,  which  may  provide  a  basis  for  improve- 
ment of  probabilistic   forecasts  of  White   River 
runoff.  (Cleavland-AR  U.  WRRI) 
W89-13403 


EVALUATION  OF  METHODS  FOR  ™E  ESTI- 
MATION  OF  TRD3UTARY   MASS  LOADING 

KS  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center.  tx^ia  in 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13405 


2F.  Groundwater 


EFgrssgnsffZis  Bias 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12190 

GENERATION  OF  STREAM  RUNOFF  IN  TILL 

SOILS 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-12194 

FTNTTE  ELEMENT  ANALYSIS  OF  CON- 
TOOLLEE TSALT^VATER  INTRUSION  IN  HET- 
EROGENEOUS RESERVOIRS. 

Tage  Sorensen,  Consulting  Engineers  Ltd. 
A  Refsgaard,  S.  Christensen,  and  J.  Reffstrup. 
Nordic Hydrology  NOHYBB   Vol.  20,  No.  1,  p 
25-42,  1989.  11  fig,  1  tab,  16  ref. 

Descriptors:  'Coastal  aquifers,  'G^waterjol- 
lution,  'Cleanup  operations,  'Model  studies, 
'Saline  water  intrusion,  Coastal  waters,  'Reser- 
voirs, Heterogeneous  reservoirs,  Finite  element 
method,  Heterogeneity,  Flooding  Pumping, 
SaCf  eshwater  interfaces,  Density  PermeabilUy, 
Homogeneity,  Digital  computers,  Model  testing, 
Boundary  conditions. 


LATE  QUATERNARY  PALEOHYDROLOGY 
OF  THE  EASTERN  MOJAVE  RIVER  DRAIN- 
AGE SOUTHERN  CALIFORNIA:  QUANTITA- 
TTVE  ASSESSMENT  OF  ™E  LATE  QUATER. 
NARY  HYDROLOGIC  CYCLE  IN  LARGE 
ARID  WATERSHEDS. 
New  Mexico  Univ.,  Albuquerque.  Dept.  of  Geolo- 

For  primary  bibliographic  entry  see  Field  2A. 
W89- 13404 


Results  are  presented  for  a  computer  simulation  of 
saltwater  movements  during  pumping  m  a  hetero- 
geneous coastal  reservoir.  To  analyze  the  con- 
frolled  flooding  by  intruding  salt  seawater  of  a 
coastal  region  polluted  by  chemical  waste  prod- 
ucts, a  two-dimensional  finite  element  model  has 
been  developed.  The  model  was  especially  devel- 
oped for  the  simulation  of  non-steady  state  density 
dependent  flow  and  mass  transport  in  heterogen- 
ous porous  media.  The  flooding  of  the  polluted 
area  by  salt  seawater  was  established  by  pump  ng 
The  use  of  the  finite  element  model  has  shown  that 
this  numerical  method  is  well  suited  for  th^ ^solu- 
tion of  such  complicated  flow  problems.  Especially 
the  ability  of  the  method  to  allow  for  adjustments 
of  the  finite  elements  mesh  has  proved  to  be  valua- 
ble   To  give  better  representation  of  the  tilted 
chloride  concentration  fronts  the  finite  element 
mesh  was  tilted  to  coincide  with  the  shape  of  the 
front  in  part  of  the  solution  domain,  causing  a 
reduction  in  computation  time  and  an  increase  m 
accuracy.    Also,   the   finite   element   method   has 
proved  to  be  very  robust  in  handling  large  vari- 
ations in  density  and  permeability.  The  model  was 
used  to  study  the  influence  of  heterogeneities  on 
the  efficiency  of  the  flooding  process.  Controlled 
saltwater  flooding  in  two  model  aquifers  was  stud- 
ied, one  with  a  homogeneous  structure  and  one 
with  a  heterogeneous  layered  structure  with  large 
permeability  contrasts,  the  latter  reflecting  the  geo- 
[og™al   characteristics  of  the  site.   The   analysis 
showed  that  large  variations  in  permeability >  gre al- 
ly influence  the  way  the  polluted  area  will  be 
flooded  and  the  efficiency  of  the  floodmg  process^ 
The  model  used  was  verified  against  test  data  from 
the  literature   giving   almost  identical   results  as 
compared  to  published  results  from  similar ^models. 
Minor  differences  were  observed  due  to  differ- 
ences in  the  implementation  of  boundary  condi- 
tions and  the  order  of  the  interpolation  functions^ 
well  as  number  of  elements  used.  (Muler-Fl  1) 
W89-12196 

FFFFCT  OF  HETEROGENEITY  ON  LARGE 
IclLE^s8LUT¥  TRANSPORT  IN  THE  UN- 
SATURATED  ZONE. 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 


WATER  CYCLE— Field  2 
Groundwater— Group  2F 

of  Hydraulics  Engineering. 

G.  Destouni,  and  V.  Cvetkovic. 

Nordic  Hydrology  NOHYBB,  Vol.  20,  No.  1,  p 

43-52,  1989.  6  fig,  10  ref. 

Descriptors:  'Path  of  pollutants  'Groundwater 
movement,  'Heterogeneity,  'Solute  transport, 
'Unsaturated  flow,  Stochastic  models,  Ground- 
water recharge,  Hydraulic  conductivity,  Water 
table,  Porosity,  Saturation,  Groundwater  level, 
Numerical  analysis,  Field  tests. 

The  effect  of  natural  heterogeneity  on  large  scale 
solute  transport  in  the  unsaturated  zone  is  investi- 
gated using  stochastic  methods.   Several  of  the 
physical  parameters  that  control  flow  and  solute 
transport  in  the  unsaturated  zone  are  regarded  as 
random  fields.  Specifically,  the  influence  of  spatial 
variability  in  recharge  applied  on  the  surface,  satu- 
rated  hydraulic   conductivity,   water   content   at 
saturation  and  depth  to  the  groundwater  ^ble^on 
solute  flux  into  the  groundwater  is  illustrated.  1  he 
spatial  variability  in  the  recharge  applied  on  the 
surface,  R,  and  in  the  depth  to  the  groundwater 
table  Z,  appear  to  have  the  most  significant  effect 
on  solute  transport  through  the  unsaturated  zone^ 
In  comparison,  the  effect  of  the  variability  in  the 
water  content  at  saturation  (porosity),  theta  sub  s 
is  negligible,  if  theta  sub  s  is  assumed  to  be  an 
ndependent  random  variable.  If  however    theta 
sub  ■  is  assumed  perfectly  correlated  with  the 
saturated  hydraulic  conductivity,  K  sub  s,  it  influ- 
ences the  solute  movement  more  notably  by  neu- 
tralizing the  variability  in  K  sub  s,  provided  that 
the  unsaturated  flow  is  dominant.  Although  this 
analysis  is  based  in  a  relatively  simple  flow  model 
it  clearly  indicates  that  natural  spatial  variability  m 
the  physical  parameters  may  have  the  most  signifi- 
cant effect,  and  should  therefore  be  taken  into 
account  for  obtaining  accurate  estimates  of  solute 
flux  through  the  unsaturated  zone.  These  results 
indicate  which  of  the  parameters  have  a  more 
dominant  effect;  this  may  aid  in  formulating  sam- 
pling procedures.  However,  assessing  the  applica- 
bility of  the  present  model  to  specific  field  coi- 
tions requires  further  numencal  and  field  experi- 
mentation. (Miller-PTT) 
W89-12197 


EFFECT  OF  WATER  DEFIOT  AT  DIFFERED 
fiROWTH  PHASES  OF  PEANUT:  III.  R£ 
SPONSE         TO  DROUGHT  DURING 

PREFLOWERING  PHASE. 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  21. 
W89-12346 

TRANSPORT  OF  MICROSPHERES  AND  JN- 
DWENOuf  BACTERIA  THROUGH  A  SANDY 
AOiriFFR-  RESULTS  OF  NATURAL-AND 
FORCFX?GRATilEm        TRACER        EXPERI- 

K3cal  Survey,  Menlo  Park,  CA.  Water  Re- 
sources  Div.  „_ 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12380 

i«OTOPTC  AND  TRACE  ELEMENT  con- 
stKts  ON  THE  ORIGIN  AND  EVOLU- 
TKW  OF  SALINE  GROUNDWATERS  FROM 
CENTRAL  MISSOURI. 

California  Inst,  of  Tech.,  Pasadena.  Div.  of  Geo- 
logical and  Planetary  Sciences. 
For  primary  bibliographic  entry  see  Field  2K-. 
W89-12399 

BED  WAVES  GENERATED  BY  INTERNAL 
WAVES  IN  ALLUVIAL  CHANNELS 

Technische  Univ.  Twente,  Enschede  (Nether- 
lands). Faculty  of  Applied  Mathematics. 

Joumai^of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  6,  p  801-817,  June  1989.  6 
fig,  2  tab,  31  ref,  append. 

Descriptors:  'Channel  morphology,  'Bed  load, 
"sediment   transport,    'Waves,    'Internal   waves, 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 
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•Alluvial  channels,  •Dunes,  *Ripple  marks, 
•Streambeds,  Open-channel  flow,  Stratified  flow, 
Density,  Distribution,  Velocity,  Numerical  analy- 
sis. 

A  theory  was  developed  to  explain  the  generation 
of  dunes  and  ripples  on  an  erodible  bed  in  open- 
channel  flow.  The  flow  is  conceived  as  a  stratified 
flow  both  with  respect  to  the  velocity  distribution 
and  the  density  distribution  of  the  sediment-fluid 
mixture.  The  free  internal  waves  that  may  occur  in 
such  a  flow  are  assumed  to  be  the  triggering  mech- 
anism for  the  generation  of  dunes  and  ripples  on  an 
initially  flat  bottom.  The  effectiveness  of  the 
theory  is  demonstrated  by  comparing  the  calculat- 
ed free  waves  with  the  peaks  in  the  bed-wave 
spectrum  as  measured  at  small  times  after  starting 
the  flow  in  a  channel  with  an  initially  flat  bed.  The 
theory  shows  that  dunes  are  generated  by  internal 
waves  corresponding  with  the  steady  free-surface 
waves.  Ripples  are  due  to  free  internal  waves  that 
occur  only  in  flows  with  sediment  transport.  The 
theory  has  been  demonstrated  for  bed  load  trans- 
port. However,  an  extension  to  any  other  transport 
mode  is  straightforward.  (Author's  abstract) 
W89-12416 


SIMPLE  GROUNDWATER  LABORATORY 
MODELS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Div.  of  Engineering  Fundamentals. 
S.  S.  Crider,  and  B.  L.  Sill. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  6,  p  818-822,  June  1989.  1 
fig,  2  tab,  9  ref,  append. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Hydraulic  models,  'Solute  transport,  Hy- 
draulic conductivity,  Sandstones,  Rocks,  Wells, 
Costs,  Cost  analysis,  Mortar. 

A  simple,  inexpensive  way  to  build  hydraulic 
models  is  useful  in  the  study  of  groundwater  flow 
in  consolidated  rocks.  The  uniform,  rectangular 
weak  mortar  model  performed  according  to  simple 
analytical  models.  Solute  dispersion  was  similar  to 
that  found  in  field  and  laboratory  tests  using  con- 
solidated (and  even  some  unconsolidated)  materi- 
als; the  model  seemed  to  behave  most  like  sand- 
stone. Hydraulic  conductivity  remained  constant 
during  tests  that  usually  lasted  5  days;  the  model 
was  in  use  for  3  months.  Wells  were  easily  drilled 
anytime  and  anywhere  they  were  needed.  Cost  of 
materials  and  labor  (10  hr  of  work  for  one  person) 
was  less  than  $500.  Consequently,  weak  mortar 
models  provide  the  desired  features  of  rigidity, 
simplicity,  availability,  and  low  cost.  They  over- 
come a  problem  earlier  groundwater  models  have 
had  with  channeling  resulting  from  consolidation 
and  repacking  of  the  medium.  Hence,  weak  mortar 
could  conceivably  be  used  to  build  a  three-dimen- 
sional scaled  model  of  an  actual  site.  Since  the 
hydraulic  properties  of  weak  mortar  can  be  deter- 
mined more  cheaply  than  natural  materials,  weak 
mortar  models  can  be  used  to  verify  mathematical 
and  numerical  models.  (Doria-PTT) 
W89-12417 


GROUNDWATER  MOVEMENT  AND  STOR- 
AGE IN  KARSTIC  LIMESTONE  AQUIFERS  OF 
JAMAICA. 

Hydrology  Consultants  Ltd.,  Kingston  (Jamaica). 

M.N.White. 

Journal  of  the  Geological  Society  of  Jamaica,  Vol. 

23,  p  1-16,  1985.  5  fig,  1  tab,  16  ref. 

Descriptors:  'Groundwater         management, 

'Groundwater  movement,  'Groundwater  storage, 
•Karst  hydrology,  'Water  resources  development, 
•Aquifer  characteristics,  •Jamaica,  Limestone, 
Transmissivity,  Specific  yield,  Aquifer  testing, 
Conduits,  Flow  characteristics,  Diffusivity,  Flow 
nets,  Dye  releases,  Permeability,  Analog  models, 
Hydrologic  budget,  Pollutants,  Seasonal  variation. 

The  nature  and  distribution  of  transmissivity  and 
specific  yield  within  karstic  limestone  aquifers  of 
Jamaica  are  presented.  It  is  suggested  that  ground- 
water movement  through  these  aquifers  is  con- 
trolled by  conduit  flow,  whereas  specific  yield  is  a 
function  largely  of  primary  and  secondary  porosi- 


ty, i.e.,  diffused  flow,  and  attempts  were  made  to 
identify  and  quantify  their  respective  roles  in 
groundwater  movement  and  storage  in  the  Upper 
Rio  Cobre  Basin  in  east-central  Jamaica.  Rate  of 
groundwater  movement,  discussed  in  terms  of 
transmissivity,  was  explored  through  aquifer  tests, 
flow  net  analysis,  and  groundwater  tracers.  The 
flow  control  mechanism  and  formation  of  conduit 
permeability  is  discussed.  Groundwater  storage 
was  investigated  through  qualitative  considerations 
and  estimates  of  specific  yield  (laboratory  measure- 
ment, aquifer  tests,  analog  determination,  and 
water  balance  determination).  Problems  are  experi- 
enced in  the  development  and  management  of  kar- 
stic groundwater  basins  in  Jamaica  which  are  di- 
rectly related  to  the  karstic  nature  of  its  aquifers. 
The  most  significant  problems  are  the  siting  of 
successful  wells,  seasonal  variation  in  well  yield, 
naturally  occurring  inorganic  turbidity,  protec- 
tion/rehabilitation of  groundwater  quality,  and  de- 
termination of  appropriate  resource  management 
strategies  and  techniques.  Some  solutions  to  these 
problems  include  siting  wells  within  the  reservoir 
areas  of  the  aquifers,  reducing  the  rate  of  produc- 
tion of  wells  during  periods  of  high  turbidity,  using 
alternative  disposal  methods  for  contaminating 
waste  and/or  artificial  recharge  techniques,  and 
undertaking  more  thorough  hydrologic  investiga- 
tions. A  basic  understanding  of  the  karstic  lime- 
stone aquifers  in  Jamaica  has  been  achieved.  The 
next  major  step  is  likely  to  involve  the  testing  and 
refining  of  this  understanding  by  the  use  of  more 
definitive  investigative  techniques.  (Fish-PTT) 
W89- 12459 


ANALYSIS  BASED  ON  INTEGRATED  CON- 
SERVATION LAW  FOR  DISCONTINUOUS 
ROCK:  COUPLED  ANALYSIS  OF  STRESS, 
HEAT  TRANSFER  AND  GROUNDWATER 
FLOW. 

Saitama  Univ.,  Urawa  (Japan).  Faculty  of  Tech- 
nology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12475 


SURVIVAL  OF  VIRUSES  IN  GROUNDWATER. 

Webster  (Arthur)  Pty  Ltd.,  Baulkham  Hills  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 12482 


GROUNDWATER. 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12537 


NITRATE  LEACHING   UNDER   IRRIGATION 
IN  THE  UNITED  STATES. 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 12626 


RISK    ANALYSIS    FOR    DAM    DESIGN    IN 
KARST. 

For  primary  bibliographic  entry  see  Field  8A. 
W89- 12628 


NONLINEAR  STEADY  STATE  SEEPAGE  INTO 
DRAINS. 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 
Water  Resources  and  Environmental  Engineering. 
S.  Mustafa,  and  N.  A.  Rafinadadi. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  3,  p  358-376; 
June  1989.  8  fig,  24  ref,  append. 

Descriptors:  'Seepage,  'Percolation,  'Water  table, 
•Drain  spacing,  •Drains,  Mathematical  studies, 
Groundwater  movement,  Mathematical  equations, 
Recharge,  Model  studies,  Drainage  systems, 
Drainage  patterns. 

Analytical  solutions  for  water  table  profiles  be- 
tween drains  and  drain  spacing  formulas  resulting 
from  nonlinear  seepage  under  steady  rainfall  re- 


charge are  presented.  Nonlinear  seepage  condi- 
tions are  introduced  in  the  derivation  of  the  equa- 
tions, which  are  found  be  generalizations  of  those 
conventionally  used  on  the  basis  of  Darcy's  linear 
law.  The  validity  of  the  equations  derived  was 
established  in  a  series  of  experiments  on  a  sand 
tank  seepage  flow  model  in  which  nonlinear  flow 
conditions  were  generated,  giving  rise  to  actual 
water-table  profiles.  The  equations  derived  in 
herein  were  found  to  show  close  agreements  with 
experimental  results  and  with  similar  studies  re- 
ported by  some  authors,  and  to  provide  for  greater 
economy  in  the  design  of  drainage  systems.  (Au- 
thor's abstract) 
W89- 12632 


USE  OF  A  STOCHASTIC  MODEL  OF  A  FRAC- 
TURE NETWORK  TO  STUDY  THE  HYDRAU- 
LIC PROPERTIES  OF  A  FISSURED  ROCK 
MASS  (UTILISATION  D'UN  MODELE  STO- 
CHASTIQUE  DE  RESEAUX  DE  FRACTURES 
POUR  ETUDIER  LES  PROPRIETES  HYDRAU- 
LIQUES  D'UN  MASSIF  FISSURE). 
Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

L.  Ait-ssi,  J.  P.  Villeneuve,  and  A.  Rouleau. 
Canadian  Geotechnical  Journal  CGJOAH,  Vol 
26,  No.  2,  p  313-323,  May  1989.  11  fig,  5  tab,  27  ref. 
English  summary. 

Descriptors:  'Hydraulic  properties,  'Groundwater 
movement,  'Fracture  permeability,  'Bedrock, 
•Stochastic  models,  Injection  tests,  Dams,  Simula- 
tion analysis,  Hydraulic  conductivity. 

This  study  of  the  hydraulic  properties  of  a  frac- 
tured rock  mass  is  based  on  data  from  field  injec- 
tion tests  and  fracture  measurements,  and  on  simu- 
lation of  the  fracture  system  in  the  bedrock  up- 
stream from  the  Daniel  Johnson  dam  at  Manic  5. 
Analysis  of  water  injection  tests  indicates  that  the 
bedrock  can  be  divided  into  two  zones  with  re- 
spect to  the  permeability.  The  more  permeable 
zone,  which  is  the  object  of  this  study,  shows  a 
log-normal  distribution  of  the  hydraulic  conductiv- 
ities. Using  several  stochastic  simulations  of  frac- 
ture networks,  the  fracture  aperture  has  been  ad- 
justed gradually  to  reproduce  the  rock  mass  per- 
meability estimated  from  injection  tests.  The  re- 
sults show  that  the  fracture  system  geometry,  as 
well  as  the  fracture  porosity  and  the  fracture 
lengths  and  densities,  influences  widely  the  hy- 
draulic properties  of  a  fractured  medium  and  par- 
ticularly the  fracture  porosity.  Also,  the  estimation 
of  the  fracture  porosity  is  sensitive  to  a  number  of 
other  factors,  including  the  assumed  hydraulic 
boundary  conditions,  the  field  estimation  of  the 
hydraulic  conductivities,  and  the  orientation  of  the 
simulation  planes.  (Author's  abstract) 
W89-12672 


FHiLD  STUDIES:  HARDY  ROAD  LANDFILL 
AND  INDUSTRIAL  EXCESS  LANDFTLL,  A  SU- 
PERFUND  SITE. 

Akron  Univ.,  OH.  Center  for  Environmental  Stud- 
ies. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 12706 


HYDROGEOLOGY  OF  THE  IORI-SHIRAKI 
ARTESIAN  BASIN  AND  AN  OUTLOOK  FOR 
USING  ITS  UNDERGROUND  WATER  (GIDRO- 
GEOLOGIIA  I  PERSPEKTTVY  ISPOL'ZOVAN- 
IIA  POZEMNYKH  VOD  IORI-SHIRAKSKOGO 
ARTEZIANSKOGO  BASSEINA). 
S.  N.  Zedginidze,  and  N.  V.  Khukhia. 
Scobshcheniia  Akademii  Nauk  Gruzinskoi  SSR 
SAKNAH,  Vol  130,  No  2,  p  365-368,  May  1988.  1 
fig,  1  tab,  3  ref.  English  summary. 

Descriptors:  'Groundwater  budget,  'Artesian 
basins,  'Groundwater  management,  Geohydro- 
logy,  Potential  water  supply. 

The  prospects  of  using  the  underground  water  of 
the  Iori-Shiraki  artesian  basin  were  investigated  in 
a  hydrogeological  study.  Recommendations  were 
developed  as  to  how  to  use  the  Iori-Shiraki  under- 
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ground  waters  in  the  best  way  to  provide  a  water 
supply  for  the  population.  (Author's  abstract) 
W89-12712 

GROUNDWATER  CONTAMINATION:  PUMP- 
AND-TREAT  REMEDIATION. 

California  Univ.,  Los  Angeles.  School  of  Public 
Health.  .  .  _  , ,   ,?-, 

For  primary  bibliographic  entry   see  Field   5U. 

W89-12756 

AGRICULTURE  AND  GROUNDWATER  QUAL- 

ITY 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12771 

PLANNING  GROUND  WATER  MONITORING 
FTELD  PROJECTS. 

SCS  Engineers,  Inc.,  Long  Beach,  CA. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-12873 

APPLICATION  OF  TEMPERATURE  AND 
ELECTWCAL-CONDUCnvrTY  LOGGING  IN 
GROUND  WATER  MONITORING. 

Whitman  Companies,  Inc.,  East  Brunswick,  NJ. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-12874 

SCREENING  OF  GROUM)  WATER  SAMPLES 
FOR  VOLATILE  ORGANIC  COMPOUNDS 
USING  A  PORTABLE  GAS  CHROMATO- 
GRAPH.  ^       ta 

Geological  Survey,  Iowa  City,  IA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 12876 

HYDROPUNCH:  AN  IN  SITU  SAMPLING 
TOOL  FOR  COLLECTING  GROUND  WATER 
FROM  UNCONSOLIDATED  SEDIMENTS. 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-12877 

HYDRAULIC  CONDUCTIVITY  MEASURE- 
MENTS IN  THE  UNSATURATED  ZONE 
USING  IMPROVED  WELL  ANALYSES. 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

For  primary  bibliographic  entry  see  Field  7b. 

W89-12878 

CIRCULAR  CONVECTION  DURING  SUBSUR- 
FACE INJECTION  OF  LIQUID  WASTE,  ST. 
PETERSBURG,  FLORIDA. 

Geological  Survey,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-12975 

SEMIANALYTIC  BOUNDARY  ELEMENT  SO- 
LUTION OF  GROUNDWATER  SEEPAGE 
PROBLEMS.  o  ^ 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

M.M.Aral.  „„,,,« 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.   7,  p   1495-1503,  July   1989.    11   fig,   14  ref. 

Descriptors:  'Groundwater  movement,  •Mathe- 
matical analysis,  *Pumping,  Confined  aquifers,  Nu- 
merical analysis. 

A  numerical  solution  was  developed  for  the  analy- 
sis of  groundwater  flow  problems  using  semianaly- 
tic  time  integration  procedures  and  the  boundary 
element  method.  The  secondary  reduction  method 
is  an  integral  part  of  this  computation  process. 
Compared  to  finite  difference  procedures,  which 
are  commonly  used  for  time  integration  in  bounda- 
ry element  applications,  the  semianalytic  computa- 
tion yields  more  efficient  and  accurate  results.  The 
proposed  method  was  test  on  a  groundwater  seep- 


age problem  in  a  confined  aquifer.  The  numerical 
results  obtained  were  verified  using  analytical  pro- 
cedures available  in  the  literature  and  compared 
with  other  boundary  element  solutions.  The  com- 
parison of  the  results  with  other  numerical  proce- 
dures demonstrated  the  accuracy  and  efficiency  ot 
the  proposed  technique  in  the  solution  of  diffusion 
dominant,  time  dependent  problems.  (Peters-Pi  1) 
W89-12976 

ANALYSIS  OF  NATURAL  GROUNDWATER 
LEVli*  VARIATIONS  FOR  HYDROGEOLO- 
GIC  CONCEPTUALIZATION,  HANFORD 
SITE,  WASHINGTON.  ,-„.,,  A 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  5H. 
W89- 12979 

MODIFIED  METHOD  OF  CHARACTERISTICS 
TECHNIQUE  AND  MIXED  FINITE  ELE- 
MENTS METHOD  FOR  SIMULATION  OF 
GROUNDWATER  SOLUTE  TRANSPORT. 

Shell  Development  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12981 

GROUNDWATER  TRAVEL  TIME  UNCER- 
TAINTY ANALYSIS  USING  SENSITIVITY  DE- 
RIVATIVES. 

INTERA  Technologies,  Inc.,  Austin,  1  a. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12982 

FIELD  SCALE  TRANSPORT  OF  BROMIDE  IN 
AN  UNSATURATED  SOIL.  1.  EXPERIMENTAL 
METHODOLOGY  AND  RESULTS. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12984 

FIELD  SCALE  TRANSPORT  OF  BROMIDE  IN 
AN  UNSATURATED  SOIL.  2.  DISPERSION 
MODELING. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  fan- 

vironmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12985 

NEW  ANALYSIS  PROCEDURE  FOR  DETER- 
MINING AQUIFER  PROPERTIES  FROM 
SLUG  TEST  DATA. 

Tulsa  Univ.,  OK.  Dept.  of  Petroleum  Engineering. 
A  M.  M.  Peres,  M.  Onur,  and  A.  C.  Reynolds. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1591-1602,  July  1989.  9  fig,  2  tab,  41  ref. 

Descriptors:  *Pumping  tests,  *Slug  tests,  *Aquifer 
testing,  'Aquifer  characteristics,  "Hydraulic  prop- 
erties, *Test  wells,  'Discharge  measurement,  Well 
data,  Transmissivity,  Mathematical  analysis,  Water 
level. 


A  new  method  for  determining  hydraulic  proper- 
ties from  slug  test  well  data  in  a  confined  aquifer  is 
based  on  an  exact  equation  which  converts  meas- 
ured slug  test  head  data  to  equivalent  head  date 
that  would  be  obtained  due  to  a  constant  discharge 
of  a  well  with  well  bore  storage  and  skin  effects.  A 
related  procedure  yields  equivalent  head  derivative 
data  (time  rate  of  change  of  head)  that  would  be 
obtained  for  the  classical  constant  discharge  with 
well  bore  storage  and  skin  problem  without  apply- 
ing numerical  differentiation.  After  the  constant 
discharge  head  data  and  its  derivative  date  are 
generated,  these  converted  data  can  be  analyzed 
by  using  existing  well  bore  storage  and  skin  type 
curves   for   the   appropriate   aquifer/well   model. 
Therefore   slug   test   type   curves   are   no   longer 
needed.  For  cases  in  which  the  relative  change  in 
the  water  level  is  not  significant  during  the  slug 
test,  most  of  the  converted  date  will  fall  on  the  unit 
slope  line  of  the  conventional  well  bore  storage 
and  skin  type  curves  and  it  will  be  difficult  to 
obtain  a  unique  type  curve  match  of  converted 
head  date.  For  such  cases,  a  discharge  normahza- 


Groundwater— Group  2F 

tion  procedure  can  be  applied  to  improve  the 
reliability  of  the  analysis.  A  field  case  illustrates  the 
reliability  of  the  new  method.  (Author's  abstract) 
W89-12986 

IMPELLER  METER  FOR  MEASURING  AQUI- 
FER PERMEABILITY  VARIATIONS.  EVALUA- 
TION AND  COMPARISON  WITH  OTHER 
TESTS.  .,  _     . 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-12993 

POTENTIAL  THEORY-BASED  FINITE  ELE- 
MENT ALGORITHM  FOR  FRESHWATER  RE- 
CHARGE OF  SALINE  AQUIFERS:  A  SHARP 
INTERFACE  MODEL. 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Soils. 

S.  P.  Singh,  and  W.  N.  Stammers. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1685-1694,  July  1989.  7  fig,  2  tab,  36  ref. 

Descriptors:  'Groundwater  recharge,  'Artificial 
recharge,  'Saline  water,  'Aquifers,  'Mathematical 
models,  'Saline-freshwater  interfaces,  Recharge 
basins,  Recharge,  Finite  element  method,  Model 
studies. 

The  size  and  shape  of  the  freshwater  lens  devel- 
oped during  the  freshwater  recharge  of  thick,  un- 
confined  saline  aquifers  was  investigated  through  a 
potential  theory-based  finite  element  method  (im- 
plicit difference-in-time  scheme)  in  which  the  air- 
freshwater  free  surface  and  the  fresh-saltwater 
interface  boundary  conditions  have  been  integrated 
in  the  Galerkin's  finite  element  formulation  of  the 
flow  equation  through  Green's  theorem  in  an  inter- 
active scheme  using  a  sharp  interface  assumption. 
The  model  can  also  be  applied  to  locate  the  posi- 
tions of  the  fresh-saltwater  interface  and  the  air- 
freshwater  free  surface  for  recharge  of  strip  ocean- 
ic islands.  The  model  results  are  verified  through 
experimental  studies  conducted  on  a  Hele-Shaw 
analogue.  (Author's  abstract) 
W89- 12994 

BOUNDARY  AND  INTERFACE  CONDITIONS 
IN  POROUS  MEDIA. 

CyberLink  Corp.,  Boulder,  CO. 

S.  M.  Hassanizadeh,  and  W.  G.  Gray. 

Water  Resources  Research  WRERAQ,  Vol.  25. 

No  7,  p  1705-1715,  July  1989.  2  fig,  18  ref.  NATO 

Grant  0213/87. 

Descriptors:  'Groundwater  movement,  'Anisotro- 
py  'Path  of  pollutants,  'Saline-freshwater  inter- 
faces, 'Mathematical  analysis,  Groundwater  pollu- 
tion, Porous  media,  Flow  characteristics. 

Correct  specification  of  conditions  at  macroscopic 
surfaces  of  discontinuity  and  along  the  boundary  is 
essential  to  the  complete  mathematical  description 
of  flow  and  transport  in  porous  media.  A  frame- 
work was  developed  for  the  systematic  denvation 
of  appropriate  conditions,  which  allows  for  gener- 
alization of  the  conditions  commonly  in  use  and 
exposes  the  assumptions  which  underlie  them. 
General  balance  equations  for  a  zone  separating 
two  regions  were  simplified  to  the  case  where  the 
regions  are  in  good  thermodynamic  contact.  By 
application,  interface  conditions  for  balance  of 
mass,  chemical  species,  momentum,  and  energy 
were  obtained  for  (1)  adjacent  porous  media  con- 
taining the  same  fluid,  (2)  water  flooding  of  an  oil 
reservoir,  (3)  a  salt  water/freshwater  interface,  and 
(4)  the  boundary  between  a  surface  water  body 
and  the  porous  medium.  (Author's  abstract) 
W89-12996 


MODEL  FOR  HYSTERETIC  CONSTITUTIVE 
RELATIONS  GOVERNING  MULTIPHASE 
FLOW  3.  REFINEMENTS  AND  NUMERICAL 
SIMULATIONS.  .        •    • 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 
For   primary   bibliographic   entry   see   Held   ZU. 
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W89- 12998 


OPTIMAL  PUMPING  TEST  DESIGN  FOR  THE 
PARAMETER  IDENTIFICATION  OF 

GROUNDWATER  SYSTEMS. 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W89- 12999 


TWO-DIMENSIONAL  TRANSPORT  AND 
FATE  OF  CHEMICALS  EMITTED  BY  ARBI- 
TRARILY PLACED  SOURCES  IN  CONFINED 
AQUIFERS. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 13000 


TRANSPORT  OF  DISSOLVED  SUBSTANCES 
WITH  SECOND-ORDER  REACTION. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 13001 


UPDATING  RANDOM  HYDRAULIC  CONDUC- 
TIVITY FIELDS:  A  TWO-STEP  PROCEDURE. 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Geology  and  Geological  Engineering. 

J.  W.  Massmann,  and  R.  A.  Freeze. 

Water  Resources  Research  WRERAQ,  Vol    25 

No.  7,  p  1763-1765,  July  1989.  10  ref.  NSF  grant 

CES-8858526. 

Descriptors:  "Groundwater  movement,  'Statistical 
analysis,  'Kriging,  'Hydraulic  conductivity,  Sto- 
chastic process,  Mathematical  studies,  Traveltime. 

The  prediction  of  groundwater  travel  times  at  field 
sites  is  generally  uncertain  because  of  uncertainty 
and  variability  in  hydrogeological  parameters,  es- 
pecially the  hydraulic  conductivity.  A  two-step 
procedure  has  been  developed  for  increasing  the 
hydraulic  conductivity  variance  after  measure- 
ments have  been  collected.  In  this  procedure,  the 
measurements  are  first  used  to  calculate  posterior 
estimates  of  the  moments  of  the  spatial  stochastic 
process.  In  the  second  step,  the  data  are  used  in  a 
conditional  sense,  taking  into  account  measurement 
locations.  The  vector  of  prior  mean  values  is  re- 
placed with  the  vector  of  unconditional  posterior 
mean  values,  and  the  matrix  of  prior  variances  and 
covariances  is  replaced  with  the  matrix  of  uncondi- 
tional posterior  variances  and  covariances.  The 
updating  step  can  be  carried  out  using  either  the 
Bayesian  approach  or  the  traditional  kriging  ap- 
proach. (Peters-PTT) 
W89- 13002 


KARST  CONTAGION  MODEL:  SYNOPSIS 
AND  ENVIRONMENTAL  IMPLICATIONS. 

Austin  Peay  State  Univ.,  Clarksville,  TN.  Dept.  of 

Geology  and  Geography. 

P.  R.  Kemmerly. 

Environmental     Geology    and    Water    Sciences 

EGWSEI,  Vol.  13,  No.  2,  p  137-143,  March-April 

1989.  2  fig,  14  ref. 

Descriptors:  *Path  of  pollutants,  *Karst  hydrolo- 
gy, 'Geohydrology,  *Geomorphology,  'Ground- 
water movement,  'Groundwater  pollution,  Con- 
duits, Monitoring  wells,  Pennyroyal  Plain,  Ken- 
tucky, Western  Highland  Rim,  Tennessee,  Conta- 
gion model. 

The  contagion  model  of  karst  terrane  evolution 
focuses  on  the  environmental  implications  for  a 
large  karst  depression  population  on  the  Pennyr- 
oyal Plain  (southern  Kentucky)  and  the  adjacent 
Western  Highland  Rim  (Tennessee)  immediately 
south  of  the  Mammoth  Cave  Plateau.  In  karst 
terranes  where  the  contagion  model  applies,  there 
is  a  well-defined  infrastructure  comprised  of  hy- 
drologic.  structural  geologic  and  geomorphic 
interacting  elements  that  result  in  clustered  depres- 
sions underlain  by  a  radial  conduit  system.  Clusters 
tend  to  be  randomly  distributed  and  typically  con- 


tain a  parent  depression  surrounded  by  numerous 
daughters.  Groundwater  flow  is  assumed  to  be 
turbulent  and  confined  largely  to  conduits  that  are 
3-dimensionally  configured  between  clusters  in  a 
dendritic  to  trellis  network.  Parent  depressions 
serve  as  conduit  nodes  for  collecting  groundwater 
migrating  from  beneath  daughter  depressions. 
Flow  velocities  in  the  3-dimensional  'cluster-cell' 
conduits  exceed  those  in  granular  media  by  several 
orders  of  magnitude,  making  pathogen  and  chemi- 
cal contaminant  migration  rapid.  Groundwater 
quality  assessment  in  karst  conduit  hydrogeologic 
settings  is  difficult  because  monitoring  wells  are 
inappropriate.  Monitoring  wells  may  have  a  low 
probability  of  intercepting  a  major  conduit  and 
therefore  the  sampling  regime  must  take  into  con- 
sideration the  pulse  discharge  of  pollutants  in  karst 
conduits.  Representative  water  quality  data  must 
come  from  springs  located  near  the  local  base 
level.  (Author's  abstract) 
W89-13010 


ACCIDENTS  DUE  TO  OXYGEN  DEFICIENCY 
AND  METHANE  GAS  BLOW-OFF  IN  TOKYO 
AREA,  JAPAN. 

Akita  Univ.  (Japan).  Coll.  of  Mining. 

H.  Hayashi,  and  M.  Ishii. 

Environmental     Geology    and    Water    Sciences 

EGWSEI,  Vol.  13,  No.  2,  p  167-177,  March-April 

1989.  6  fig,  2  tab,  12  ref. 

Descriptors:  'Accidents,  'Underground  structures, 
♦Construction,  'Oxygen  deficiency,  'Natural  gas, 
'Methane  gas  blow-off,  'Aquifers,  'Groundwater 
level,  'Interstitial  water,  'Tokyo,  Water  pressure, 
Alluvial  deposits,  Sediments,  Fires,  Explosions, 
Japan. 

The  groundwater  level  in  the  Tokyo  area  has 
declined  to  about  60  m  below  the  surface  because 
of  excess  withdrawal  of  groundwater  from  various 
aquifers.  Many  construction  workers  died  due  to 
oxygen  deficiency  at  construction  sites  from  1960- 
80,  the  period  of  decreasing  groundwater  level. 
The  compressed  air  in  pneumatic  foundation  con- 
struction sites  passed  easily  through  the  aquifer, 
and  the  oxygen  in  it  was  consumed  by  ferrous  ions 
oxidizing  to  ferric  ions.  During  periods  of  high 
barometric  pressure,  atmospheric  air  penetrates 
into  the  strata  and  it  is  deoxygenated  there.  Suffo- 
cation occurred  not  only  at  construction  sites  in 
underground  excavations,  but  also  in  residences  in 
Tokyo.  Such  accidents  have  become  less  frequent 
with  recovery  of  the  pore-water  pressure  in 
aquifers,  which  has  accompanied  the  recovery  of 
the  groundwater  level  since  1972.  With  the  recov- 
ery of  the  pore-water  pressure  and  the  groundwat- 
er level  in  the  aquifer,  fires  and  explosions  resulting 
from  gushes  of  methane  have  occurred  in  Tokyo 
lowlands  since  1973.  These  blow-off  gases  are  clas- 
sified into  two  types:  Kameido  and  Asakusa.  Gas 
of  the  Kameido  type  originates  from  the  Kazusa 
Group  and  migrates  into  upper  alluvial  deposits  or 
Pleistocene  sediments  because  of  the  recovery  of 
pore-water  pressure  in  the  Kazusa  Group.  Gas  of 
the  Asakusa  type  formed  from  the  air  that  pene- 
trated the  aquifers  during  the  period  of  low 
groundwater  level.  Methane  was  produced  by  the 
depletion  of  oxygen  accumulated  in  alluvial  depos- 
its and  Pleistocene  sediments.  This  gas  blows  off 
through  wells  in  alluvial  deposits  and  Pleistocene 
sediments  at  times  of  low  barometric  pressure. 
Accidents  of  the  Asakusa  type  will  not  happen 
when  the  groundwater  level  and  pore-water  pres- 
sure in  alluvial  and  Pleistocene  sediments  is  re- 
stored to  previous  levels.  (Author's  abstract) 
W89-13011 


MAPPING     PESTICIDE     CONTAMINATION 
POTENTIAL. 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-13017 


APPLICATION  OF  ROBOTICS  IN  THE 
WATER  INDUSTRY  AND  THE  DEVELOP- 
MENT OF  A  BOD  ROBOT. 

Southern  Water  Authority,  Brighton  (England). 
J  Hawkins,  and  A.  Lloyd. 


Water  Science  and  Technology  WSTED4  Vol 
21,  No.  8/9,  p  937-945,  1989.  3  fig,  2  tab,  1  ref. 

Descriptors:  'Water  treatment,  'Biochemical 
oxygen  demand,  'Water  sampling,  'Automation, 
•Laboratory  equipment,  Robotics,  Sample  prepa- 
ration, Water  analysis,  Calibrations,  Standards, 
Precision,  Pumps,  Cost  analysis,  Capital  costs,  Op- 
erating costs,  Labor. 

The  application  of  robotics  in  water  authority  lab- 
oratories is  reviewed  and  the  development  of  a 
robotic  biochemical  oxygen  demand  (BOD)  ana- 
lyzer is  described.  The  Reading  Laboratory  of 
Thames  Water  Authority  uses  the  Peerless  robot  in 
a  partially-automated  version  of  the  BOD  test.  The 
main  problems  encountered  during  sample  prepa- 
ration have  been  loss  of  positional  accuracy  in  the 
robot  when  combining  rotational  and  vertical 
movements  and  systematic  errors  in  dilution 
caused  by  wear  in  the  peristaltic  pump  tubes.  The 
positional  fault  was  eliminated  by  replacing  com- 
bined movements  with  sequential,  rather  than  si- 
multaneous movements.  The  pump  problem  has 
been  overcome  by  means  of  a  program  to  calibrate 
the  pump  at  the  beginning  of  each  batch  of  analy- 
sis. The  results  of  early  tests  showed  that  whereas 
good  agreement  was  obtained  for  synthetic  stand- 
ards, the  robot  gave  significantly  lower  results  for 
real  samples.  This  was  overcome  by  increasing  the 
rate  of  air  flow.  At  a  capital  cost  of  40,000  pounds 
and  with  revenue  costs  of  approximately  1000 
pounds  per  year,  the  cost-effectiveness  of  the  in- 
vestment may  be  considered  to  be  marginal.  As 
experience  and  confidence  in  the  system  develops, 
it  should  be  possible  to  insert  escape  or  bypass 
routines  into  the  software.  It  is  concluded  that  the 
robotic  technique  is  the  more  precise  and  that  no 
significant  bias  exists  between  data  produced  by 
the  two  methods.  Robotics  appear  to  offer  the  best 
means  of  automating  procedures  which  require  a 
high  manipulative  input.  It  is  therefore  important 
that  the  water  industry  funds  research  into  tech- 
niques that  may  ultimately  improve  the  level  of 
service  and  reduce  operating  costs.  The  BOD  test 
is  both  monotonous  and  tedious  to  perform.  It 
requires  constant  concentration  and  is  extremely 
unpopular  with  laboratory  staff.  By  releasing  staff 
from  the  BOD  test,  it  was  anticipated  that  the 
Authority  would  ultimately  benefit  from  imple- 
mentation of  new  technology  which  is  seen  to 
improve  working  conditions.  (Miller-PTT) 
W89- 13070 


HYDROLOGIC  EFFECTS  OF  INTENSE 
GROUNDWATER  PUMPAGE  IN  EAST-CEN- 
TRAL HILLSBOROUGH  COUNTY,  FLORIDA, 
U.S.A. 

Southwest   Florida  Water  Management   District, 

Brooks  ville. 

For   primary   bibliographic   entry   see   Field   6G 

W89-13114 


WATER  RESOURCES  RESEARCH  NEEDS  IN 
THE  ARABIAN  GULF  AREA. 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Envi- 
ronmental and  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-13137 


INVESTIGATIONS  OF  GROUNDWATER  RE- 
SOURCES IN  CENTRAL  JORDAN. 

Bundesanstalt  fuer  Geowissenschaften   und  Roh- 
stoffe,  Hanover  (Germany,  F.R.). 
H.  Bender,  M.  Hobler,  H.  Klinge,  and  K.  Schelkes. 
Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  161- 
170,  Apr/May  1989.  5  fig,  2  tab,  9  ref. 

Descriptors:  'Oil  shale,  'Groundwater  mining, 
'Water  supply  development,  'Jordan,  Groundwat- 
er potential,  Fuel  resources,  Water  demand,  Arid- 
zone  hydrology,  Numerical  analysis,  Hydrologic 
budget,  Natural  recharge,  Seepage,  Drainage, 
Geologic  fractures,  Wadi,  Groundwater  storage, 
Groundwater  recharge,  Drilling,  Pumping,  Oil  re- 
covery, Process  water. 

Oil  shale  deposits  in  Jordan  may  considerably  con- 
tribute to  the  country's  fuel  consumption  for  the 
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WATER  CYCLE— Field  2 


next  three  decades.  A  basic  problem  is  the  high 
water  demand  of  a  processing  plant  which,  in  the 
case  of  arid  Jordan,  has  to  depend  almost  entirely 
on  groundwater  resources.  Based  on  recent  investi- 
gations, a  two-dimensional  numerical  model  cover- 
nig  an  area  of  approximately  2000  square  kilome- 
tefs  was  developed.  The  water  balance  derived 
from  steady  state  calibration  of  aquifers  showed 
that  the  quantities  of  recoverable  groundwater 
from  the  upper  aquifer  system  have  been  widely 
overestimated  in  the  past.  Recharge  to  this  aquifer 
is  largely  lost  by  seepage  into  the  lower  aquifer  as 
well  as  by  drainage  into  the  Dead  Sea  through 
major  fault  lines  and  wadi  channels.  Present  water 
abstraction  for  drinking  water  and  industrial  pur- 
poses already  exceeds  recharge.  The  future 
demand  has  to  be  extracted  from  the  aquifer  s 
storage  (groundwater  mining).  Groundwater  ab- 
straction from  the  deep  aquifer  is  technically  feasi- 
ble but  economically  constrained  (deep  drilling 
excessively  high  pumping  lifts).  (Author  s  abstract) 
W89-13147 

APPLICATION  OF  BACTERIOPHAGE  AS 
TRACERS  OF  CHALK  AQUIFER  SYSTEMS. 

Surrey    Univ.,    Guildford    (England).    Dept.    ot 

Microbiology. 

H.  Skilton,  and  D.  Wheeler.  tADAAA    v„l 

Journal  of  Applied  Bacteriology  JAB AA4    Vol. 

66,  No.  6,  p  549-557,  June  1989.  8  fig,  2  tab,  14  ref. 

Descriptors:  *Aquifer  systems,  -Tracers,  -Ground- 
water movement,  -Bacteriophage,  -Viruses, 
•Wastewater  disposal,  -Environmental  tracers, 
-Path  of  pollutants,  Land  disposal,  Aquifer  charac- 
teristics, Vertical  flow,  Landfills,  Aeration  zone, 
Aquifer  testing,  Enteroviruses,  Pumping  tests,  Bor- 
eholes, Hydrologic  properties,  Geohydrology, 
England,  Chalk. 


The  disposal  of  wastewater  and  sewage  sludge  on 
land  is  widespread  and  has  been  practiced  for 
thousands  of  years.  It  is  disposed  of  in  the  United 
Kingdom   three   ways:   (1)   on   agricultural   land 
either  by  direct  application  of  treated  or  untreated 
sludge  to  arable  land  and  grassland  or  by  subsur- 
face injection;  (2)  other  land  outlets  such  as  land- 
fills  reclaimed  land,  and  forestry;  and  (3)  by  tne 
marine  environment.  There  have  been  a  few  inves- 
tigations  into   the   vertical   migration   of  viruses 
through  soil  and  the  unsaturated  zone  beneath  land 
application  sites,  where  in  several  cases  human 
enteric  viruses  have  migrated  vertically  through 
the  unsaturated  zone  to  reach  the  groundwater 
table.  Three  tracer  experiments  were  performed  at 
two  chalk  groundwater  sites.  In  the  first  experi- 
ment three  bacteriophage   were  mjected  into   a 
chalk  aquifer  at  three  different  depths,  16.5  meters 
from  a  pumping  well.  Two  of  the  bacteriophage 
were  recovered  from  the  abstraction  point,  giving 
a  fastest  migration  rate  of  17-34.5  centimeters/ 
hour.  In  the  second  experiment,  three  bacterio- 
phage were  injected  at  different  depths  at  a  differ- 
ent chalk  site,  one  kilometer  away  from  the  pump- 
ing well.  A  small  percentage  of  two  of  the  bacter- 
iophage were  recovered  at  a  fastest  migration  rate 
of  30-29.5  centimeters/hour.  At  the  same  site,  two 
bacteriophage  were  injected  into  a  different  bore- 
hole 50  meters  away  from  the  pumping  well.  Nei- 
ther were  recovered.  These  bacteriophage  tracer 
experiments  expose  several  interesting  hydrogeolo- 
gical  features  about  each  aquifer  system,  and  reas- 
sert bacteriophage  as  excellent  tracers  at  ground- 
water sites.  (Author's  abstract) 
W89-13158 


OCCURRENCE  OF  PERENNIAL  SEAWARD 
SEEPAGES  OF  POTABLE  WATER  IN  PARTS 
OF  NIGER  DELTA,  NIGERIA. 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Geology. 
P.  A.  Amadi.  ^T  A,_ 

Ground  Water  GRWAAP,  Vol.  27,  No.  4,  p  467- 
472,  July-August,  1989.  8  fig,  1  tab,  9  ref. 

Descriptors:  -Water  resources  development, 
-Geohydrology,  -Groundwater  movement,  -Pota- 
ble water,  -Niger  Delta,  -Nigeria,  Aquifers. 

The  water-supply  scheme  in  many  rural  and  per- 
iurban  communities  in  the  Niger  Delta  of  Nigeria 
occurs  as  underground  seaward  seepages  that  are 


under  cover  of  sea  water  about  twice  daily  all  the 
vear  round.  Their  shoreline  environment  notwith- 
standing, they  remain  soft  and  fresh  throughout  the 
year,  aid  they  are  slightly  acidic  with  pH  ranges 
from  5  0  to  6.0.  Partial  chemical  analysis  show  that 
the  pattern  of  changes  in  the  geochemistry  of  the 
seaward  seepages  between  seasons  differs  marked- 
ly from  that  of  the  groundwater  of  the  Niger 
Delta  The  observed  pattern  suggests  that  these 
potable  seepages  do  not  originate  from  the  ground- 
water regime  of  the  Delta  but  from  another  por- 
tion of  the  hydrologic  cycle  that  probably  involves 
some  seaward-bound  underground  streams  which, 
due  to  changes  in  lithology  or  to  the  gradual  land- 
to-sea  break  of  slope  or  both,  have  been  forced  to 
surface  at  the  coastal  tip  as  seepages.  (Authors 
abstract) 
W89-13160 

MODELING  OF  GROUND-WATER  RE- 
CHARGEIN  SOUTHERN  BALI,  INDONESIA. 

Lavalin,  Inc.,  Montreal  (Quebec). 

G.  L.  Nielsen,  and  J.  M.  Widjaya. 

Ground  Water  GRWAAP,  Vol.  27,  No  4,  p  473- 

480,  July-August,  1989.  6  fig,  6  tab,  10  ref. 

Descriptors:  -Recharge,  -Model  studies,  -Infiltra- 
tion -Groundwater  recharge,  -Soil  absorption  ca- 
pacity, -Aquifers,  Bali,  Indonesia,  Calcareous  soils. 

The  major  aquifers  in  Southern  Bali  include  a 
Pliocene  lower  calcareous  sequence  and  a  Quater- 
nary upper  volcanic  sequences.  Both  exhibit  rapid 
lateral  and  vertical  facies  changes,  and  hence  hy- 
drogeologic  parameters  are  highly  variable.  Yields 
of  up  to  90  L/s  are  known  from  the  calcareous 
system  and  up  to  60  L/s  from  the  volcanic  forma- 
tions Groundwater  recharge  was  estimated  by  live 
different  techniques.  Analysis  of  well  hydrographs 
have  468  mm  per  annum  for  1984-1985.  Annual 
infiltration  of  25%  of  rainfall  gave  an  average 
recharge  of  437  mm.  Basedow  separation  of  live 
years  of  stream  discharge  data  gave  272  mm/ 
annum  discharge,  approximately  equal  to  recharge, 
much  of  which,  however,  is  removed  for  irrigation 
upstream  of  the  gauge.  A  flownet  analysis  gave 
492  mm/annum  average  discharge,  approximately 
equal  to  annual  recharge.  A  model  for  recharge 
was  prepared,  using  all  relevant  available  soil,  land 
use  hydrogeological,  and  meteorological  data  tor 
calibration.  It  calculated  annual  recharge  in  a  year 
of  above  average  rainfall  to  be  645  mm  for  light 
soils  538  mm  for  medium  soils,  and  376  mm  lor 
heavy  clay  soils.  Annual  recharge  in  an  average 
rainfall  year  (1980,  1983)  was  605  mm  for  light 
soils    504  mm  for  medium  soils,  and  308  mm  tor 
heavy  soils.  In  a  drought  year  (1976),  recharge  was 
481  mm  in  light  soils,  401  mm  in  medium  soils,  and 
267  mm  in  heavy  soils.  (Author's  abstract) 
W89-13161 


ORIGIN  OF  THE  SALINE  GROUND  WATER 
IN  WADI  AR-RUMAH,  SAUDI  ARABIA. 

A.  M.  Sowayan,  and  R.  Allayla. 

Ground  Water  GRWAAP,  Vol.  27,  No  4,  p  481- 

490,  July-August,  1989.  8  fig,  3  tab,  11  ref. 


Descriptors:  -Saline  water  intrusion,  -Groundwat- 
er, -Aquifers,  -Saline  water,  -Geohydrology, 
-Saudi  Arabia  Wadis,  Pumping. 


Groundwater— Group  2F 

HORIZONTAL  ANISOTROPY  OF  THE  PRIN- 
CIPAL GROUND-WATER  FLOW  ZONE  IN 
THE  SALINAS  ALLUVIAL  FAN,  PUERTO 
RICO. 

Geological  Survey,  San  Juan,  PR. 

V.  Quinones-Aponte. 

Ground  Water  GRWAAP,  Vol.  27,  No^4,  p  491- 

500,  July-August,  1989.  7  fig,  3  tab,  10  ref. 

Descriptors:  -Anisotropic  aquifers,  -Geohydro- 
logy -Model  studies,  -Groundwater  movement, 
-Drawdown,  -Alluvial  fans,  -Puerto  Rico,  -Hy- 
drologic models,  Transmissivity,  Computer  pro- 
grams. 

Well  drawdown  data  from  an  anisotropic  aquifer 
in  the  Salinas  alluvial  fan  were  collected  and  ana- 
lyzed     with      a      computer      program      called 
TENSOR2D.    The    program    uses   ordinary    and 
weighted  least-squares  optimization  procedures  to 
solve  the  system  of  simulations  equations  needed  to 
define  the  theoretical  transmissivity  ellipse.  Results 
from  the  alluvial  fan  aquifer  at  Salinas,   Puerto 
Rico  indicated  that  when  applying  the  ordinary 
least-squares  method:   (1)   the   major   and   minor 
transmissivity  tensors  are  52,339  and  17,800  sq  ft/ 
day  respectively;  (2)  the  square  root  of  the -major 
and  minor  diffusivity  tensors  are  12,066  and  7  036 
sq  ft/d-  (3)  the  ratio  of  horizontal  amsotropy  is  2.94 
to  1  00-  and  (4)  the  direction  of  major  amsotropy 
tensor  is  along  a  line  31  degrees  west  from  the  true 
north  From  the  application  of  the  weighted  least- 
squares  method:  (1)  the  major  and  minor  transmis- 
sivity tensors  are  38,840  and  23,987  sq  ft/d,  (2)  the 
square  root  of  the  major  and  minor  diffusivity 
tensors  are  11,  282  and  8,8966  sq  ft/d,  (3)  the  ratio 
of  horizontal  anisotropy  is  1.62  to  1.00,  and  (4)  the 
direction  of  major  anisotropy  tensor  is  along  a  line 
28  degrees  west  of  the  true  north.  Prediction  ot 
drawdown  data  was  made  by  coupling  the  amsot- 
ropy ellipse  with  the  Hantush  modified  leaky-con- 
fined or  Theis  model.  Drawdown  data  predicted 
by  using  the  theoretical  direction  diffusivity  ob- 
tained with  the  weighted  least-squared  fit  gave  a 
more  accurate  representation  of  the  actual  draw- 
down data  then  when  using  the  test-data  direction- 
al diffusivity.  (Author's  abstract) 
W89-13163 

AUTOMATED  CALIBRATION  OF  A  CON- 
TAMINANT TRANSPORT  MODEL  FOR  A 
SHALLOW  SAND  AQUIFER. 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13164 

THREE-DIMENSIONAL  ,  MIXING  _ &*£ 
SOLUTE  TRANSPORT  MODEL  AND  ITS  AP- 
PLICATION. 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
B.  K.  Rao,  and  D.  L.  Hathaway. 
Ground  Water  GRWAAP,  Vol.  27,  No.  4,  p  509- 
516,  July-August,  1989.  8  fig,  13  ref. 

Descriptors:  -Path  of  pollutants,  -Saline  water  in- 
trusion, -Aquifers,  -Hydrologic  models  -Solute 
transport,  -Groundwater  movement,  Chlorides, 
Model  studies. 


Among  the  geologic  formations  traversed  by  Wadi 

Ar-Rumah  in  north  central  Saudi  Arabia,  is  the 

Saq  Sandstone,  an  extensive  and  vitally  important 

aquifer.    However,    the    aquifer    contains    high  y 

saline  water  in  the  area  where  area  is  agriculturally 

important,  but  the  saline  water  has  caused,  and  is 

likely  to  continue  to  cause  problems  due  to  its 

intrusion  into  other  parts  of  the  aquifer  as  a  result 

of  heavy  pumping.  The  geology,  hydrogeology, 

and  hydrochemistry,  of  the  area  was  examined  in 

this  study.  Pertinent  field  data  were  used  to  explain 

the  likely   way   in  which  the  saline   water  was 

formed.  At  the  end  of  the  last  pluvial  period,  the 

ephemeral  runoff  in  the  wadi  decreased  and  a  clay 

layer  was  deposited  on  its  floor.  Groundwater  was 

near  the  surface  and  its  evaporation  by  capillary 

draw  led  to  a  concentration  of  solutes.  A  shallow 

clay  layer  prevent  wadi  flows  from  flushing  out 

the  saline  groundwater.  (Author's  abstract) 

W89-13162 


A  three-dimensional  mixing  cell  solute  transport 
model  has  been  developed  based  on  the  principles 
of  conservation  of  mass  for  water  and  solute.  As  a 
first  approximation  to  solute  transport  phenome- 
non, dispersion  is  ignored,  but  it  is  recognized  that 
the  numerical  dispersion  introduced  as  an  artifact 
of  the  solution  procedure  represents  physical  dis- 
persion in  the  results  obtained  from  the  model.  The 
numerical  dispersion  can  be  controlled  to  some 
extent.  The  simplicity  of  principles  on  which  the 
model  is  based  makes  it  easy  to  understand  and  use. 
The  formulation  is  used  in  conjunction  with  the 
McDonald  and  Harbaugh  groundwater  flow 
model.  The  model  has  been  applied  to  an  aquifer 
located  in  southern  new  Mexico  and  Texas  to 
predict  chloride  concentration  changes  resulting 
from  proposed  future  pumping  to  supply  municipal 
water  for  the  city  of  El  Paso,  Texas.  (Authors 
abstract) 
W89-13165 
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Group  2F — Groundwater 

WASTE  STABILIZATION  IN  MULTILAYER 
AQUIFERS  BY  OPTIMAL  HYDRAULIC  CON- 
TROL. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-13166 


ELECTRICAL  RESISTIVITY  OF  THE  VADOSE 
ZONE-FIELD  SURVEY. 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-13167 


APPROACH  TO  THE  FIELD  STUDY  OF  HY- 
DRAULIC GRADIENTS  IN  VARIABLE-SALIN- 
ITY GROUND  WATER. 

Geological  Survey,  Tampa,  FL. 

J.  J.  Hickey. 

Ground  Water  GRWAAP,  Vol.  27,  No.  4,  p  531- 

539,  July-August,  1989.  8  fig,  18  ref. 

Descriptors:  'Underground  waste  disposal,  'Path 
of  pollutants,  •Injection  wells,  'Hydraulic  gradi- 
ent, 'Saline  water,  'Groundwater,  Unconfined 
aquifers,  Coastal  aquifers. 

Understanding  what  can  and  cannot  be  determined 
about  hydraulic  gradients  in  field  studies  of  vari- 
able-salinity groundwater  is  becoming  increasingly 
important  because  of  the  use  of  subsurface  injec- 
tion as  a  waste-disposal  method  in  saline  aquifers 
throughout  the  country.  A  field  study  approach  is 
proposed  for  reliably  estimating  hydraulic  gradi- 
ents in  subregions  within  a  region  of  variable- 
salinity  groundwater.  It  is  based  upon  Hubbert's 
concept  about  the  kind  of  density  distributions  that 
are  required  for  groundwater  to  have  a  potential. 
The  approach  consists  of  dividing  a  region  of 
variable-salinity  groundwater  into  subregions  with 
vertical  and  lateral  variations  in  density  before 
determining  magnitude  and  direction  of  hydraulic 
gradients.  Subregions  with  constant  density  and 
subregions  with  only  vertical  variations  in  density 
according  to  Hubbert  can  have  a  potential;  because 
of  this,  hydraulic  gradients  in  such  subregions  may 
be  reliably  estimated.  Subregions  with  vertical  and 
lateral  variations  in  density  according  to  Hubbert 
may  not  have  a  potential;  because  of  this,  hydraulic 
gradients  in  such  subregions  cannot  be  reliably 
estimated.  The  approach  was  applied  to  an  uncon- 
fined coastal  aquifer  that  is  used  for  subsurface 
injection.  As  the  two  applications  show,  the  analy- 
sis of  water  levels  and  pressures  from  subregions 
with  constant  or  approximately  constant  density 
and  the  analysis  of  pressures  from  subregions  with 
only  vertical  variations  in  density  provide  simple 
and  direct  means  for  deducing  the  characteristics 
of  hydraulic  gradients  within  a  region  of  variable- 
salinity  groundwater.  (Author's  abstract) 
W89-13168 


GROUND-WATER  QUALITY  VARIATIONS  IN 
A  SIXTY  ALLUVIAL  SOIL  AQUIFER,  OKLA- 
HOMA. 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

B.  L.  Hoyle. 

Ground  Water  GRWAAP,  Vol.  27,  No.  4,  p  540- 
549,  July-August,  1989.  6  fig,  4  tab,  17  ref. 

Descriptors:  'Network  design,  'Monitoring,  'Path 
of  pollutants,  'Alluvial  aquifers,  'Groundwater 
quality,  'Silt,  'Conductance,  Bicarbonates,  Season- 
al variation,  Oklahoma,  Carbon  dioxide. 

Sixteen  wells  in  a  residential  area  in  central  Okla- 
homa were  monitored  from  mid- April  1986  to 
early  February  1987  to  characterize  natural  water 
quality  variations  in  a  shallow,  fine-grained  alluvial 
soil  aquifer.  The  wells  are  in  four  clusters,  each 
with  four  wells,  which  range  in  depth  from  8  to  14 
ft.  Two  clusters  are  adjacent  to  a  row  of  large 
deciduous  trees  and  two  are  in  grass-covered  areas. 
Considerable  spatial  and  seasonal  variations  oc- 
curred in  bicarbonate  (the  major  ion  in  the  ground- 
water) and  in  electrical  conductance.  Both  param- 
eters were  generally  higher  in  wells  adjacent  to  the 
trees  than  in  the  grassy  areas.  Carbon  dioxide 
partial  pressure  values  calculated  for  groundwater 


samples  ranged  from  10  2.34  to  10  0.42  aim.  For  a 
given  pH,  PC02  values  were  higher  in  the  shal- 
lower wells  under  the  trees  than  in  grassy  areas. 
These  data  suggest  that  more  carbon  dioxide  was 
produced  by  tree  resulting  in  higher  bicarbonate 
concentrations  and  conductances.  Statistical  analy- 
ses of  conductance  and  bicarbonate  data  indicated 
that  sample  variances  were  not  always  equal  and 
that  sample  distributions  were  either  normal, 
skewed,  or  polymodal.  These  results  violate  the 
assumptions  of  normal  distribution  and  homogene- 
ous variances  underlying  parametric  statistical 
tests,  such  as  Student's  tests,  which  some  regula- 
tory agencies  use  to  compare  sample  means.  Re- 
sults of  this  study  suggest  that  more  than  one  well 
is  required  to  characterize  background  water  qual- 
ity, and  that  innovative  statistical  methods  are 
needed  to  evaluate  monitoring  data.  (Author's  ab- 
stract) 
W89-13169 


APPLICATION  AND  COMPARISON  OF  SHAL- 
LOW SEISMIC  METHODS  IN  THE  STUDY  OF 
AN  ALLUVIAL  AQUIFER. 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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COMPUTING    WELL    HYDRAULICS    SOLU- 
TIONS. 

California  Univ.,  Irvine.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-13171 


OXYGEN-ISOTOPE        COMPOSITION        OF 
GROUND  WATER  AND  SECONDARY  MINER- 
ALS IN  COLUMBIA  PLATEAU  BASALTS:  IM- 
PLICATIONS FOR  THE  PALEOHYDROLOGY 
OF  THE  PASCO  BASIN. 
Geological  Survey,  Reston,  VA. 
P.  P.  Hearn,  W.  C.  Steinkampf,  D.  G.  Horton,  G. 
C.  Solomon,  and  L.  D.  White. 
Geology  GLGYBA,  Vol.   17,  No.  7,  p  606-610, 
July  17  1989.  6  fig,  1  tab,  19  ref. 

Descriptors:  'Paleohydrology,  'Groundwater 
movement,  'Groundwater,  'Groundwater  re- 
charge, 'Isotope  studies,  'Minerals,  'Aquifers, 
Groundwater  basins,  Columbia  Plateau,  Pasco 
Basin,  Hanford  Reservation,  Basalts,  Meteoric 
water,  Orography. 

Concentrations  of  018  and  deuterium  in  ground- 
waters beneath  the  Hanford  Reservation,  Washing- 
ton State,  suggest  that  the  meteoric  waters  re- 
charging the  basalt  aquifers  have  been  progressive- 
ly depleted  in  these  isotopes  since  at  least  Pleisto- 
cene time.  This  conclusion  is  supported  by  oxygen- 
isotope  analyses  of  low-temperature  secondary 
minerals  filling  vugs  and  fractures  in  the  basalts, 
which  are  used  to  approximate  the  018  content  of 
groundwater  at  the  time  the  mineral  assemblage 
formed.  A  fossil  profile  of  the  change  in  018 
values  projected  for  groundwater  in  a  1500  m 
vertical  section  beneath  the  reservation  suggests 
that  the  vertical  mixing  of  shallow  and  deep 
groundwater  indicated  by  present-day  hydroche- 
mical  data  was  also  occurring  at  the  time  second- 
ary minerals  formed  in  the  basalt  aquifers  (late 
Miocene-Pliocene).  These  data  also  suggest  that  a 
unidirectional  depletion  of  018  and  deuterium  re- 
corded in  Pleistocene  groundwaters  may  have  ex- 
tended considerably  further  back  in  time.  This  shift 
is  tentatively  attributed  to  the  orographic  depletion 
of  018  associated  with  the  progressive  uplift  of  the 
Cascade  RAnge  since  the  middle  Miocene.  The 
results  demonstrate  that  oxygen-isotope  analyses  of 
secondary  minerals  in  aquifers  can  provide  useful 
insights  into  hydrologic  and  climatic  processes  ex- 
tending over  geologically  long  periods  of  time. 
(Peters-PTT) 
W89-13183 


Texas  Univ.,  Austin.  Bureau  of  Economic  Geolo- 
gy- 

A.  R.  Dutton,  and  W.  W.  Simpkins. 
Geology  GLGYBA,  Vol.   17,  No.  7,  p  653-656, 
July   17   1989.  5  fig,  25  ref.  DOE  Contract  DE- 
AC97-83-WM46651. 

Descriptors:  'Paleohydrology,  'Groundwater 
movement,  'Great  Plains,  'Isotope  studies,  'Geo- 
hydrology,  'Confined  aquifers,  'Groundwater  re- 
charge, Groundwater  divide,  Aquifers,  Meteoric 
water,  Deuterium,  Erosion,  Pecos  River  valley, 
Canadian  River  valley,  New  Mexico,  Geomorpho- 
logy,  High  Plains  Aquifer,  Potentiometric  level, 
Climate  effects. 

A  confined  aquifer  in  Triassic  Dockum  Group 
sandstone  beneath  the  southern  Great  Plains  was 
isolated  from  hypothesized  paleorecharge  areas  in 
eastern  New  Mexico  by  Pleistocene  erosion  of  the 
Pecos  and  Canadian  river  valleys  and  formation  of 
hydrologic  divides.  Truncation  of  the  flow  system 
left  meteoric  water  in  the  confined  aquifer  with 
mean  changes  in  D  and  018  values  that  are  17% 
and  2.0%,  respectively,  lighter  than  those  in  the 
overlying  High  Plains  aquifer.  Thick  upper 
Dockum  mudstone  retards  downward  flow  from 
the  High  Plains  aquifer,  which  has  been  recharged 
by  isotopically  heavy  precipitation  during  the  Hol- 
ocene.  Recharge  to  the  confined  aquifer  occurred 
at  altitudes  of  1600  to  2200  m  in  proximal  dockum 
sandstone  facies  which  have  since  eroded  in  east- 
ern New  Mexico,  at  a  mean  temperature  3  C 
cooler  than  the  present  temperature  across  the 
southern  High  Plains.  Effects  of  Pleistocene  cli- 
matic change  on  isotopic  composition  of  Dockum 
groundwater  could  be  superposed  over  geomor- 
phologic  effects.  (Author's  abstract) 
W89-13185 


ESTABLISHING  AND  MEETING  GROUND 
WATER  PROTECTION  GOALS  IN  THE  SU- 
PERFUND  PROGRAM. 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5E. 
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USING     MODELS     TO     SOLVE     GROUND 
WATER  QUALITY  PROBLEMS. 

For  primary  bibliographic   entry   see  Field   5G. 
W89- 13206 


USE  OF  MULTIVARIATE  MODELING  TO  ES- 
TIMATE IMPACTS  OF  GROUNDWATER 
WITHDRAWALS  ON  STREAMFLOW  FOR 
THE  CAMAS  CREEK  BASIN. 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-13316 


ISOTOPIC  EVIDENCE  FOR  PALEOHYDRO- 
LOGIC  EVOLUTION  OF  GROUND-WATER 
FLOW  PATHS,  SOUTHERN  GREAT  PLAINS, 
UNITED  STATES. 


SIMULATION  OF  STEADY-STATE  GROUND- 
WATER MOVEMENT  AND  SPRTNG  FLOW  IN 
THE  UPPER  FLORIDAN  AQUIFER  OF 
COASTAL  CITRUS  AND  HERNANDO  COUN- 
TIES, FLORIDA. 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

D.  K.  Yobbi. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4036, 
January  1989.  33p,  1 1  fig,  6  tab,  20  ref. 

Descriptors:  'Model  studies,  'Geohydrology, 
•Florida,  'Floridan  Aquifer,  Computer  models, 
Potentiometric  level,  Aquifer  characteristics, 
Water  yield. 

A  digital  groundwater  flow  model  was  developed 
to  approximate  steady-state  predevelopment  flow 
conditions  in  the  Upper  Floridan  aquifer  of  coastal 
west-central  Florida.  The  aquifer  is  the  major 
source  of  water  and  natural  spring  flow  in  the  area. 
The  aquifer  was  simulated  as  a  one-layer  system 
with  constant  vertical  recharge  and  discharge 
rates.  Calibrated  transmissivities  ranged  from  8,640 
sq  ft/day  in  the  northern  part  of  the  area  to  nearly 
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13,000,000  sq  ft/day  near  large  springs.  Calibrated 
mflows  were  about  2,708  cu  ft/sec;  of  this  about 
2  565  cu  ft/sec  discharged  as  natural  spring  flow 
and  137  cu  ft/sec  discharged  as  upward  leakage 
along  the  coast.  The  model  was  used  to  show  how 
the  system  might  respond  to  large  manmade 
stresses  Withdrawal  of  116  cu  ft/sec  from  a  hypo- 
Sal' regional  well  field  resulted  in  potentiome- 
tric-surface  drawdowns  ranging  from  0  1  to  l./it 
Sd  declines  of  generally  less  than  0.2  ft  along  the 
coast.  Total  spring  flow  decreased  5%,  and  the 
effect  on  individual  springs  varied  from  0.1  to 
8  0%  Withdrawal  of  62  cu  ft/sec  from  the  4-sq-mi 
node  at  each  spring  resulted  in  six  of  seven  springs 
to  the  south  of  the  Chassahowitzka  River  contrib- 
uting 50%  of  their  flow  to  pumpage.  Springs  locat- 
ed north  of  the  Chassahowitzka  River  contributed 
as  much  as  18%  of  their  flow  to  pumpage.  (USGS) 
W89-13324 

rirnHYDROLOGY  AND  SUSCEPTIBILITY  OF 
^oTSulFiRS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  4 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div.  .  c:„ij  «n 
For  primary  bibliographic  entry  see  Field  5b. 
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INVESTIGATION  OF  SHALLOW  GROUND- 
WATER CONTAMINATION  NEAR  EAST 
FORK  POPLAR  CREEK,  OAK  RIDGE,  TEN- 

cSffikl  Survey,  Nashville,  TN.  Water  Re- 
sources  Div.  . ,  ,n 

For  primary  bibliographic  entry  see  Field  5B. 
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HYDROGEOLOGY  OF  THE  CROTON-OSSIN- 
Sg^^EA    WESTCHESTER  COUNTY,  NEW 

YORK 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

AvJMlablenfrom  Books  and  Open-File  Report  Sec- 
tion USGS,  Box  25425,  Denver,  CO  80225;  paper 
cow  $19-00,  microfiche  $3.00.  USGS  Water-Re- 
sources Investigations  Report  87-4159,  1988.  5  fig, 
20  ref. 

Descriptors:  'Geohydrology,  'New  York,  'Maps, 
•Groundwater,  'Aquifers,  'Groundwater  level 
Areal  hydrogeology,  Geologic  mapping,  Glacial 
drift,  Land  use. 


The  hydrogeology  of  a  29-sq-mi  area  surrounding 
the  village  of  Croton-on-Hudson,  New  York,  is 
summarized  on  6  sheets  at  1:12,000  scale  that  show 
locations  of  wells  and  test  holes,  surficial  geology, 
geologic  sections,  bedrock  geology,  land  use,  and 
toil  permeability.  The  primary  stratified-drift  aqui- 
fer in  this  area  is  the  Croton  River  aquifer,  which 
consists  of  outwash  sand  and  gravel  that  partly  tills 
the  Croton  River  valley  from  the  New  Croton 
Dam  to  the  Hudson  River-a  distance  of  approxi- 
mately 3  miles.  The  valley  is  narrow  and  ranges  in 
width  from  100  to  1,900  ft,  and  its  v-notch  bedrock 
floor  ranges  from  30  to  50  ft  below  sea  level 
Detailed   hydrogeologic    studies    during    1936-38 
showed  the  stratigraphy  to  consist  of  an  upper 
water-table  aquifer  with  a  saturated  thickness  ot 
about  35  ft,  underlain  by  a  silt  and  clay  confining 
unit  8  to  oO  ft  in  thickness  that  in  turn  is  underlain 
by  a  lower  confined  outwash  aquifer  up  to  40  tt 
thick  Aquifer-test  data  and  laboratory  permeabil- 
ity tests  show  that  the  average  hydraulic  conduc- 
tivity of  the  upper  outwash  aquifer  is  475  tt/d,  ana 
that  of  the  lower  confined  aquifer  is  about  300  tt/d. 
The  aquifer  is  recharged  through  direct  precipita- 
tion   runoff  from  adjacent  hillsides,  and  leakage 
under  the  new  Croton  Dam.  Previous  studies  esti- 
mate the  average  leakage  under  the  dam  to  be  O.to 
Mgal/d  and  the  total  average  daily  recharge  to  the 
aquifer  between  New  Croton  Dam  and  Quaker 
Bndge  to  be  1.73  Mgal/d.  (USGS) 
W89-13330 

CONSTRUCTION,  GEOLOGIC,  AND 

GROUNDWATER  DATA  FOR  OBSERVATION 
WELLS  NEAR  THE  SHELBY  COUNTY  LAND- 
FILL, MEMPHIS,  TENNESSEE. 


Geological  Survey,  Nashville,  TN.  Water  Re- 
sources  Div. 

M.  W.  Bradley.  _„    „         .  _, 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Open-File  Report  88-486,  1989.  32p,  4  fig,  2  tab,  1 
ref. 

Descriptors:  'Landfills,  'Water  pollution  sources 
•Path  of  pollutants,  'Observation  wells,  'Alluvial 
aquifers,  'Well  construction,  'Tennessee,  Water 
level,  Data  acquisition,  Groundwater  pollution,  Li- 
tholo'gy,  Shelby  County,  Memphis. 

Forty-one  observation  wells  and  two  stratigraphic 
test  holes  were  drilled  near  the  Shelby  County 
landfill  in  east  Memphis  Tennessee.  These  wells 
were  installed  as  part  of  an  investigation  on  possi- 
ble vertical  leakage  of  groundwater  from  the  allu- 
vial aquifer  into  the  Memphis  Sand  aquifer.  The 
alluvial  aquifer  consists  of  about  45  to  55  tt  ot 
alluvial  silt,  sand,  and  gravel.  This  is  separated 
from  the  underlying  Memphis  sand  aquifer  by 
about  30  to  60  ft  of  silt,  silty  sand,  and  clay  in  the 
confining  layer.  Thirty  wells  completed  in  the 
alluvium  were  generally  less  than  50  ft  deep  The 
depth  to  the  water  table  ranged  from  about  15  to 
more  than  45  ft  below  land  surface.  Four  observa- 
tion wells  were  completed  in  the  upper  part  ot  the 
Memphis  Sand  aquifer.  Water  levels  in  the  Mem- 
phis Sand  aquifer  were  generally  35  to  40  ft  below 
land  surface.  (USGS) 
W89-13335 

HYDROLOGIC  DATA  FOR  PALEOZOIC 
ROOTS  IN  THE  UPPER  COLORADO  RIVER 
BASTN,  COLORADO,  UTAH,  WYOMING,  AND 

oXSal'Survey,  Denver,  CO.  Water  Resources 
Div. 

A.  L.  Geldon.  _  _ 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
coP;  $33.50,  microfiche  $4.00.  USGS  Open-File 
Report  89-59,  June  1989.  219p,  1  fig,  5  tab,  50  ref. 

Descriptors:  'Geohydrology,  'Colorado  'Utah, 
•Wyoming,  'Arizona,  'Hydrologic  data,  Data  col- 
lections, Colorado  River  basin,  Paleozoic  era. 

This  report  contains  data  used  to  interpret  the 
hydrology  of  Paleozoic  rocks  in  the  Upper  Colora- 
do River  Basin  under  the  U.S.  Geological  Survey  s 
Regional  Aquifer-System  Analysis  program.  The 
study  area  includes  the  drainages  of  the  Green  and 
Colorado  Rivers  from  their  headwaters  to  Lees 
Ferry,  Arizona.  Hydrologic  data  presented  in  this 
report  include  artesian  yields  from  wells  and 
springs,  and  values  of  porosity,  intrinsic  permeabil- 
ity, and  hydraulic  conductivity  determined  by  lab- 
oratory analyses  and  aquifer  tests.  (USGS) 
W89-13338 


HYDROGEOLOGY  AND  SIMULATED  EF- 
FECTS OF  GROUNDWATER  DEVELOPMENT 
b£  AN  UNCONFINED  AQUIFER  IN  THE 
CLOSED  BASIN  DIVISION,  SAN  LUIS 
VALLEY,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  J.  Leonard,  and  K.  R.  Watts. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copv  $7.25  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4284,  June  1989. 
41p,  16  fig,  5  tab,  45  ref. 

Descriptors:  'Geohydrology,  'Colorado,  'Com- 
puter models,  'Groundwater,  'Unconfined 
aquifers,  'Evapotranspiration,  San  Luis  Valley 
project,  Salvaged  water,  Closed  basins,  Confined 
aquifers,  Leakage,  Hydrologic  budget. 

Wells  completed  in  an  unconfined  aquifer  in  the 
Closed  Basin  Division  of  the  San  Luis  Valley 
Project,  Colorado,  are  expected  to  provide  about 
101  800  acre-ft  of  groundwater/year  to  the  Rio 
Grande  when  this  project  is  completed.  Lowering 
of  groundwater  levels  in  the  unconfined  aquiter  is 
expected  to  decrease  the  quantity  of  groundwater 
that   is  lost  by   evapotranspiration.   The   aquiter 
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system,  which  consists  of  an  unconfined  aquifer 
that  is  50  to  130  ft  thick,  overlies  a  thick,  leaky 
confined  aquifer.  Groundwater  moves  from  the 
edge  of  the  valley  toward  a  topographic  low  near 
thl  center  of  the  Closed  Basin  Division  where  it  is 
lost    by    evapotranspiration.    A    two-dimensional 
groundwater  flow  model  was  used  to  evaluate  the 
Iffects  of  projected  withdrawal  of  about  141  cu i  ft/ 
sec  by  168  wells  throughout  a  20-year  period.  The 
simulated  pumpage  resulted  in  a  projected  draw- 
down greater  than  0.1  ft  in  the  water-levels  of  the 
unconfined  aquifer  over  an  area  of  about  370  sq  mi. 
Maximum  simulated  drawdown  was  25  ft.  Simula- 
tions indicate  that  about  66%  of  the  water  to  be 
withdrawn  from  the  unconfined  aquifer  would  be 
derived  from  decreases  of  evapotranspiration,  26% 
from  induced  leakage  from  an  underlying  confined 
aquifer,  and  8%  from  storage  of  the  unconfined 
aquifer.   Model  simulations  were  based  only  on 
withdrawals  from  wells  completed  in  the  uncon- 
fined aquifer.  Pumpage  from  the  confined  aquiter 
was  not  simulated.  Upward  leakage  from  the  con- 
fined aquifer  predicted  by  the  model,  results  from 
the  simulated  declines  of  the  potentiometnc  sur- 
face in  the  unconfined  aquifer.  (USGS) 
W89-13339 

GEOHYDROLOGY  OF  THE  ALLUVIUM  AND 
TERRACE  DEPOSITS  OF  THE  NORTH CANA- 
DIAN  RIVER  FROM  OKLAHOMA  CITY  TO 
EUFAULA  LAKE,  CENTRAL  OKLAHOMA. 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 
J.  S.  Havens. 

Available  from  Books  and  Open  Me  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225^  USGS 
Water-Resources  Investigations  Report  88-4ZJ4, 
1989.  32p,  12  pi,  14  ref. 

Descriptors:  'Alluvial  aquifers,  'Geohydrology, 
•Oklahoma,  'Model  studies,  Digital  models,  Sur- 
face-groundwater  relations. 

A  1,835-sq  mi  geohydrologic  system  was  defined 
along  the  North  Canadian  River  between  Lakes 
OveFholser  and  Eufaula,   Oklahoma.  The  major 
aquifers  are:  The  Quaternary  alluvial  and  terrace 
aquifer  along  the  North  Canadian  River,  the  Per- 
mian Garber-Wellington  aquifer  in  the  west;  and 
the  Pennsylvanian  Vamoosa-Ada  aquifer  in  the 
east    The  Garber-Wellington  and  Vamoosa-Ada 
aquifers  are  in  hydraulic  connection  with  the  over- 
lving  alluvial  and  terrace  aquifer.  Shales  divide  the 
Garber-Wellington   aquifer   into   an   upper   zone, 
generally  unconfined,  and  a  lower  zone,  not  con- 
nected with  overlying  aquifers.  Municipal  and I  in- 
dustrial   pumping    from    the    Garber-Wellington 
lower  zone  affects  the  alluvial  and  terrace  aquifer 
very  little.  North  Canadian  River  baseflow  for  the 
studied  reach  was  approximately  264  cu  ft/sec  and 
evapotranspiration  was  about  60  cu  tt/sec.   Re- 
charge rates  ranged  from  1.7  inches  on  the  west  to 
7.0  inches  on  the  east.  Withdrawal  ranged  from 
2  107  in  1942  to  21,415  acre-ft/yr  in   1982.  The 
alluvial  and  terrace  aquifer  was  modeled  using  a 
finite-difference  approximation  method.   1  he  hori- 
zontal hydraulic  conductivity  for  the  steady-state 
simulations  was  310  ft/day.  For  the  transient  simu- 
lation, a  specific  yield  of  15%  was  usedf  Estimated 
water  in  storage  was   1,940,000  acre-ft  in   1942; 
U910,o£>  acre-ft  in  1973;  and  1,890,000  acre- ft  ,„ 
1982  The  projected  water  in  storage  in  both  1993 
and  2020  was  1,890,000  acre-ft.  (USGS) 
W89- 13341 


METHODS  FOR  ESTIMATING  MONTHLY 
CTREAMfIoW  CHARACTERISTICS  AT  UN- 
GAGED  SITES  IN  WESTERN  MONTANA. 

Geological  Survey,  Helena,  MT.  Water  Resources 

For  primary  bibliographic  entry  see  Field  7B. 
W89-13343 

WFASSFSSMENT  OF  THE  GEORGETOWN 
LD^ItoNE  AS  A  HYDROGEOLOGIC  UNIT 
OF  THE  EDWARDS  AQUIFER,  GEORGE- 
TOWN AREA,  TEXAS. 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 
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L.  F.  Land,  and  M.  E.  Dorsey. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $8.25,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4190,  1988.  49p, 
28  fig,  1  tab,  8  ref. 

Descriptors:  'Aquifers,  'Surface-groundwater  re- 
lations, 'Groundwater  recharge,  'Water  quality, 
•Streamflow,  'Aquifer  testing,  'Texas,  Streams, 
Hydraulic  properties. 

A  reassessment  of  the  uppermost  geologic  unit  of 
the  Edwards  aquifer,  the  Georgetown  Limestone, 
to  determine  if  it  should  continue  to  be  classified  as 
a  unit  of  the  Edwards  aquifer,  was  conducted  in 
the  Georgetown  area  of  Texas  using  (1)  data  from 
six  surveys  of  streamwater  gains  and  losses  and 
groundwater  levels,  (2)  aquifer  tests  at  three  clus- 
ters of  test  wells,  and  (3)  variation  in  water  quality 
characteristics  to  indicate  groundwater  circulation. 
The  surveys  did  not  show  a  pattern  of  correspond- 
ing streamflow  gains  and  losses  with  positive 
(upward)  and  negative  (downward)  head  differen- 
tials, respectively,  between  the  main  water-bearing 
zone  of  the  Edwards  aquifer  and  the  streams.  A 
consistent  and  corresponding  pattern  was  shown 
only  for  the  subreach  containing  Berry  Springs. 
The  aquifer  test  consisted  of  'slug'  test  analyses  to 
determine  the  transmissive  characteristics  of  the 
Georgetown  Limestone  and  produced  hydraulic 
conductivity  values  ranging  from  1.4  X  10  to  the 
minus  eight  to  2.8  X  10  to  the  minus  nine  cm/sec  at 
four  of  the  six  test  wells.  The  other  two  test  wells 
did  not  produce  data  suitable  for  conventional 
aquifer-test  analysis.  An  analysis  of  the  water  qual- 
ity characteristics  indicates  that  the  Edwards 
Limestone  and  the  streams  have  a  significant  hy- 
draulic connection  but  the  groundwater  circulation 
between  the  Edwards  Limestone  and  the  George- 
town Limestone  is  very  limited.  The  only  area 
where  a  high  degree  of  hydraulic  connection  be- 
tween the  main  water  bearing  zone  of  the  Edwards 
aquifer  and  the  streams  was  found  is  near  the  updip 
limits  of  the  Georgetown  Limestone  where  a 
nearby  major  fault  occurs  and  where  major  springs 
have  developed.  These  findings  indicate  that  the 
Georgetown  Limestone  does  not  function  as  a  unit 
of  the  Edwards  aquifer  but  as  a  regional  confining 
bed  with  localized  avenues  that  allow  flow  to  and 
from  the  underlying  Edwards  aquifer.  (USGS) 
W89-13345 


OPERATING  MANUAL  FOR  THE  R200 
DOWNHOLE  RECORDER  WITH  TANDY  102 
RETRIEVER. 

Geological  Survey,  Stennis  Space  Center,  MS. 
Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89- 13346 


GEOLOGIC  AND  HYDROLOGIC  DATA  FOR 
THE  RUSTLER  FORMATION  NEAR  THE 
WASTE  ISOLATION  PILOT  PLANT,  SOUTH- 
EASTERN NEW  MEXICO. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
S.  F.  Richey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $11.25,  microfiche  $4.00.  USGS  Open-File 
Report  89-32,  May  1989.  72p,  3  fig,  2  tab,  1  ref. 

Descriptors:  'New  Mexico,  'Waste  disposal, 
'Geohydrology,  'Radioactive  waste  disposal, 
Water  level,  Well  data.  Geologic  formations,  Geo- 
logic control,  Structural  geology. 

The  U.S.  Geological  Survey  is  investigating  the 
geohydrology  in  the  vicinity  of  the  Waste  Isolation 
Pilot  Plant  in  southeastern  New  Mexico.  Data 
presented  were  compiled  in  support  of  a  regional 
groundwater  flow  model.  The  data  include  water 
level  measurements  obtained  from  the  U.S.  Geo- 
logical Survey's  Groundwater  Site-Inventory  and 
OMNIANA  data  bases  and  stratigraphic  informa- 
tion interpreted  from  commercial  geophysical  logs. 
(USGS) 
W89-13348 


EVALUATION  OF  METHODOLOGY  FOR  DE- 
LINEATION OF  PROTECTION  ZONES 
AROUND  PUBLIC-SUPPLY  WELLS  IN  WEST- 
CENTRAL  FLORIDA. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

J.  Vecchioli,  J.  D.  Hunn,  and  W.  R.  Aucott. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations   Report    88-4051, 
1989.  123p,  51  fig,  8  tab,  64  ref. 

Descriptors:  'Geohydrology,  'Water  pollution 
prevention,  'Groundwater  pollution,  'Florida, 
Well  regulations,  Water  quality  control,  Path  of 
pollutants. 

Public-supply  wells  in  the  west-central  Florida 
area  of  Citrus,  Hernando,  Pasco,  Hillsborough,  and 
Pinellas  Counties  derive  their  supply  solely  from 
the  Floridan  aquifer  system.  In  much  of  this  area, 
the  Floridan  is  at  or  near  land  surface  and  vulnera- 
ble to  contamination.  Recognizing  this  potential 
threat  to  the  aquifer,  the  Florida  Department  of 
Environmental  Regulation  (FDER)  recently  pro- 
mulgated regulations  providing  for  the  delineation 
of  protection  zones  around  public-supply  wells 
that  tap  vulnerable  aquifers,  such  as  the  Floridan  in 
west-central  Florida.  This  report  evaluates  the 
methodology  for  delineation  of  protection  zones 
for  public  supply  wells  in  west-central  Florida  in 
accordance  with  the  methods  detailed  in  the 
FDER  regulations.  Protection  zones  were  delin- 
eated for  public  supply  wells  or  well  fields  that  are 
permitted  an  average  daily  withdrawal  of  100,000 
gal  or  more  from  the  Floridan  aquifer  system 
where  it  is  unconfined  or  leaky  confined.  Leaky 
confined,  as  used  in  FDER  regulations  describe 
conditions  such  that  the  time  for  a  particle  of  water 
to  travel  vertically  from  the  water  table  to  the  top 
of  the  Floridan  is  5  years  or  less.  Protection  zones 
were  delineated  by  using  a  radial  volumetric-dis- 
placement model  that  simulated  5  years  of  permit- 
ted-rate  withdrawal.  Where  zones  overlapped, 
such  as  for  well  fields,  composite  protection  zones 
in  shapes  that  varied  according  to  the  configura- 
tion of  well  arrays  were  delineated  on  maps. 
(USGS) 
W89-13350 


WATER  LEVEL  MAPS  OF  THE  MISSISSIPPI 
RIVER  VALLEY  ALLUVIAL  AQUIFER  IN 
EASTERN  ARKANSAS,  1986. 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-13351 


METHODOLOGY  FOR  ASSESSMENT  OF 
CONTAMINATION  OF  THE  UNSATURATED 
ZONE  BY  LEAKING  UNDERGROUND  STOR- 
AGE TANKS. 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13352 


WATER  RESOURCES  ACTIVITIES  IN  FLORI- 
DA, 1988-89. 

Geological   Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-13358 


STABLE-ISOTOPE  INVESTIGATION  OF 
VAPOR  TRANSPORT  DURING  GROUNDWAT- 
ER RECHARGE  IN  NEW  MEXICO. 

New   Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

For   primary   bibliographic   entry   see   Field    2G. 

W89-13359 


USE  OF  AEROMAGNETIC  DATA  TO  DEFINE 
BOUNDARIES  OF  A  CARBONATE-ROCK  AQ- 
UIFER IN  EAST-CENTRAL  NEVADA. 

Geological  Survey,  Carson  City,  NV. 

R.  W.  Plume. 

Available  from  Books  and  Open-File  Report  Sec- 


tion, USGS,  Box  25425,  Denver,  CO  80225.  In: 
USGS  Water  Supply  Paper  2330,  Selected  Papers 
in  the  Hydrologic  Sciences,  1987,  1988.  p  1-10,  4 
fig,  17  ref.  Seymour  Subitzky,  ed. 

Descriptors:  'Carbonate  rocks,  'Flow  system, 
•Groundwater,  'Nevada,  'Magnetic  studies, 
Aquifers,  Boundaries,  Geophysics,  Granites. 

Aeromagnetic  data  were  used  to  define  boundaries 
for  a  part  of  a  groundwater  flow  system  in  eastern 
Nevada.  In  this  area,  the  upper  Precambrian  and 
Paleozoic  stratigraphic  section  consists  of  about 
40,000  ft  of  clastic  and  carbonate  sedimentary 
rocks.  The  flow  system  is  contained  within  the  part 
of  this  section  that  is  dominated  by  carbonate 
rocks.  Two  models  of  subsurface  geology  based  on 
interpretation  of  aeromagnetic  data  indicate  that  in 
the  northern  part  of  White  River  Valley  the  flow 
system  is  about  25  miles  wide  and  is  bounded  on 
the  east  and  west  by  Cretaceous  and  Tertiary 
granitic  intrusions.  In  between,  the  stratigraphic 
section  is  underlain  by  either  Precambrian  base- 
ment or  by  younger  granitic  rocks.  Although  both 
models  are  considered  geologically  reasonable,  the 
Precambrian  basement  model  is  favored  because 
the  configuration  of  the  basement  surface  seems  to 
coincide  with  inferred  fault  offsets  of  the  base  of 
the  stratigraphic  section.  This  suggests  that  strati- 
graphic thickness  can  be  used  as  a  reasonable  ap- 
proximation for  maximum  aquifer  thickness  in  the 
northern  part  of  the  White  River  flow  system. 
(Thacker-USGS,  WRD) 
W89-13362 


GROUNDWATER  HYDROLOGY  AND  SIMU- 
LATED EFFECTS  OF  DEVELOPMENT  IN 
SMITH  CREEK  VALLEY,  A  HYDROLOGICAL- 
LY  CLOSED  BASIN  IN  LANDER  COUNTY, 
NEVADA. 

Geological  Survey,  Carson  City,  NV. 
J.  M.  Thomas,  S.  M.  Carlton,  and  L.  B.  Hines. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1409-E,  1989.  57p,  25  fig,   10 
tab,  39  ref. 

Descriptors:  'Alluvial  aquifers,  'Nevada,  'Closed 
basins,  'Groundwater  basins,  'Model  studies, 
'Geohydrology,  'Groundwater  movement, 
Groundwater  budget,  Hydrologic  models,  Mathe- 
matical models,  Phreatophytes. 

Smith  Creek  Valley,  Nevada  is  a  hydrologically 
closed,  single-valley  groundwater  flow  system  in 
the  Great  Basin.  Gravity  data  indicate  that  the 
basin-fill  aquifer  is  a  complex  bowl-shaped  accu- 
mulation of  unconsolidated  alluvial  and  lacustrine 
deposits  having  a  maximum  thickness  of  5,500  ft. 
Recharge  estimates  range  from,  8,300  acre-ft  to 
9,600  acre-ft/yr  and  the  natural  discharge  is  an 
estimated  8,300  acre-ft/yr.  Groundwater  pumpage 
(mostly  agricultural)  totaled  less  than  700  acre-ft/ 
year  as  of  1983.  Calibration  of  a  groundwater  flow 
model  showed  that  water  levels  throughout  the 
basin  are  controlled  by  the  rate  of  natural  dis- 
charge. The  flow  model  was  used  to  simulate 
possible  long-term  effects  of  applied  stresses  for 
selected  development  scenarios.  Simulations  indi- 
cate that  natural  discharge  can  be  efficiently  re- 
duced with  a  maximum  drawdown  of  less  than  20 
ft  averaged  over  a  2-sq-mi  model  block,  by  pump- 
ing strategically  located  wells  at  a  rate  equal  to  the 
sustained  yield.  Doubling  or  varying  the  pumping 
rate  resulted  in  more  rapid  reduction  of  natural 
discharge  but  produced  greater  simulated  water- 
level  declines.  Moving  the  pumping  to  more  con- 
centrated centers  near  the  discharge  area  resulted 
in  less  efficient  reduction  of  natural  discharge  and 
produced  greater  simulated  water-level  declines. 
(Thacker-USGS) 
W89-13363 


GROUNDWATER  QUALITY  IN  DOUGLAS 
COUNTY,  WESTERN  NEVADA. 

Geological  Survey,  Carson  City,  NV. 
K.  T.  Garcia. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    87-4269, 
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WATER  CYCLE— Field  2 
Groundwater— Group  2F 


1989.  107p,  29  fig,  7  tab,  30  ref. 

Descriptors:  'Douglas  County,  'Land  use,  ♦Ur- 
banization, 'Groundwater,  'Water  quality, 
•Nevada,  Antelope  Valley,  Carson  Valley, 
Minden-Gardnerville,  Sampling. 

A  182%  increase  in  population  within  the  last  10 
years  in  Douglas  County,  Nevada,  has  raised  con- 
cerns by  county  officials  as  to  the  possible  effects 
land  development  may  have  on  groundwater  qual- 
ity. Most  groundwater  in  Douglas  County  meets 
the  State  of  Nevada  drinking  water  standards.  Ut 
the   333   water  samples  used  in  this  analysis,   6 
equaled  or  were  greater  than  the  drinking  water 
standards  for  sulfates,  44  for  fluoride,  4  for  dis- 
solved solids,  5  for  nitrate  as  nitrate,  12  for  arsemc, 
33  for  iron,  and  18  for  manganese.  Groundwater  in 
the  west-central,  northern,  and  northeastern  part  ot 
Carson  Valley  is  influenced  by  geothermal  water. 
Some  areas  in  the  county  may  have  septic-tank 
effluent  contaminating  the  groundwater.  Tempora 
changes  in  most  municipal  wells  showed  no  overall 
trend  for  dissolved-solids  and  mtrate  concentra- 
tions spanning  the  years  1969-83.  However  a  mu- 
nicipal well  in  the  Topaz  Lake  area  has  shown  a 
general  increases  in  the  nitrate  concentration  from 
1961    to    1984,   but   the   concentration   does   not 
exceed    the    drinking-water    standard.    A    future 
groundwater  quality  monitoring  program  in  Doug- 
las County  would  include  periodic  sampling  ot 
primary  or  heavily  pumped  wells,  long-term  trend 
wells,  and  supplemental  wells.   (Thacker-USGS) 
W89-13364 

DATA  ON  GROUNDWATER  QUALITY, 
CARSON  VALLEY  AND  TOPAZ  LAKE  AREAS, 
DOUGLAS  COUNTY,  NEVADA,  FOR  YEAR 
ENDING  SEPTEMBER  1986. 

Geological  Survey,  Carson  City,  NV. 
C.  E.  Thodal.  4  ^ 

Available  from  Books  and  Open  File  Report  Sec- 
tion USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-453,  1989.  55p,  5  fig,  10  tab, 
29  ref. 

Descriptors:  'Carson  Valley,  'Groundwater  qual- 
ity 'Nevada,  'Water  quality,  Antelope  Valley, 
Douglas  County,  Monitoring,  Pollutant  identifica- 
tion, Topaz  Lake. 


Douglas  County,  Nevada  encompasses  708  sq  mi 
and  has  been  one  of  the  fastest  growing  counties  in 
the  Nation,  according  to  the   1980  census.  This 
rapid  population  growth  has  led  to  concern  about 
the  present  and  future  impacts  of  development 
upon  the  groundwater.  A  network  of  33  wells  was 
recently  established  (1985)  in  the  Carson  Valley 
and  Topaz  Lake  areas  of  Douglas  County  to  char- 
acterize the  current  groundwater  quality  and  its 
seasonal  variability  and  to  monitor  temporal  re- 
sponses to  changing  land-use  activities.  This  report 
presents  data  collected  from  that  network  during 
November  1985  through  September  1986.  The  pri- 
mary drinking  water  standard  was  exceeded  for 
fluoride  at  two  domestic  wells,  for  nitrate-nitrogen 
at  one  domestic  well,  and  for  arsenic  in  one  non- 
domestic    shallow    monitoring    well.    Secondary 
drinking  water  standards  were  exceeded  as  fol- 
lows: pH  at  one  public-supply  well  and  one  domes- 
tic well;  sulfate  at  one  shallow  monitoring  well; 
and  manganese  at  three  shallow  monitoring  wells 
and  one  public-supply  well.  Concentrations  of  un- 
identified organic  compounds  were  estimated  by 
gas  chromatograph  and  flame  ionization  detector 
for  groundwater  samples  collected  from  30  net- 
work wells.  Seven  wells  (2  domestic  and  5  non- 
domestic)  had  concentrations  greater  than  10  mi- 
crograms/L  relative  to  the  internal  standard  com- 
pound perdeuteronaphthalene.  (Thacker-USGS) 
W89-13365 

GROUNDWATER  QUALITY  ASSESSMENT  OF 
THE  DELMARVA  PENINSULA,  DELAWARE, 
MARYLAND,  AND  VIRGINIA -ANALYSIS  OF 
AVAILABLE  WATER  QUALITY  DATA 
THROUGH  1987. 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

P.  A.  Hamilton,  R.  J.  Shedlock,  and  P.  J.  Phillips. 
Available  from  Books  and  Open  File  Report  Sec- 


tion, USGS,  Bex  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-34,  1989.  71p,  33  fig,  13  tab, 
51  ref,  append. 

Descriptors:  'Coastal  aquifers,  'Water  quality, 
'Groundwater  quality,  Geochemistry,  Nitrates, 
Organic  compounds. 

Regional  water  quality  conditions  were  analyzed 
on  the  basis  of  available  data  for  the  Delmarva 
Peninsula.  A  summary  of  3  Federal,  5  State,  and  14 
local  agencies,  as  well  as  various  nonprofit  organi- 
zations and  universities,  serving  as  repositories  tor 
water  quality  data  is  presented.  Also  included  is 
information  describing  the  range  of  chemical  con- 
stituents, the  ease  of  retrieving  the  data,  and  gener- 
al characteristics  of  the  data  for  use  m  a  regional 
groundwater  quality  assessment.  Certain  character- 
istics of  the  available  data  limit  their  usefulness  for 
a  regional  assessment  of  groundwater.  These  in- 
clude a  (1)  lack  of  information  on  quality  control; 
(2)  inconsistent  sampling;  preservation,  and  analyti- 
cal techniques  used  among  and  within  agencies;  (3) 
the  clustering  of  sampling  wells  around  known  or 
suspected    areas    of    contamination,    which    can 
impose  a  bias  on  water  quality  assessments;  and  (4) 
lack  of  information  on  sampling  locations,  well 
depths,  well  construction,  and  aquifer  characteris- 
tics Despite  these  limitations,  the  analysis  provides 
a  foundation  for  more  detailed  regional  assessments 
of  water  resources  on  the  Delmarva  Peninsula  and 
highlights  areas  where  pertinent  data  are  needed. 
Results  of  the  analysis  indicate  that  data  on  trace 
element  and  organic  compound  concentrations  in 
groundwater  in  the  Delmarva  Peninsula  are  scarce, 
whereas  data  for  nitrate,  iron,  and  manganese  con- 
centrations are  relatively  abundant.  The  data  indi- 
cate that  elevated  concentrations  of  nitrate,  iron, 
and  manganese  are  prevalent  in  water  throughout 
the  surficial  aquifer-an  aquifer  that  not  only  is 
important  in  recharging  the  underlying  confined 
aquifer  system,  but  in  supplying  drinking  water  to 
the   majority    of  Delmarva   Peninsula    residents. 
(USGS) 
W89-13366 

TEST  WELL  SF-1A,  IB,  1C,  AND  SF-2A,  2B,  2C, 
SANTA  FE  COUNTY,  NEW  MEXICO. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div.  „,,„ 
For  primary  bibliographic  entry  see  Field  7b. 
W89-13369 


W89-13373 

SELECTED  GROUNDWATER  DATA,  CHES- 
TER COUNTY,  PENNSYLVANIA. 

Geological    Survey,    Malvern,    PA.    Water    Re- 
sources Div. 
R.  A.  Sloto. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-217,  July  1989.  198p,  2  pi,  1 
fig,  16  tab,  9  ref. 

Descriptors:  'Groundwater  data,  'Pennsylvania, 
•Chester  County,  'Water  quality,  'Water  re- 
sources data,  Water  pollution  sources,  Pesticides, 
Water  level. 

Selected  groundwater  data  for  Chester  County, 
Pennsylvania,  are  presented.  Hydrologic  data  are 
given  for  2,877  wells  and  32  springs.  Chemical 
analyses  are  given  for  physical  properties,  common 
ions,  nutrients,  metals  and  other  trace  constituents, 
radionuclides,  volatile  organic  compounds,  acid  or- 
ganic compounds,  base-neutral  organic  com- 
pounds, organochloride  insecticides,  organophos- 
phorous insecticides,  organic  acid  herbicides,  tna- 
zine  herbicides,  and  other  organic  compounds. 
Water  levels  are  given  for  48  observation  wells 
measured  monthly  during  1936-1985.  (USGS) 
W89-13374 


HYDROGEOLOGIC  CHARACTERISTICS  OF 
THE  VALLEY-FILL  AQUIFER  IN  THE  AR- 
KANSAS RIVER  VALLEY,  PUEBLO  COUNTY, 
COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 

For  primary  bibliographic  entry  see  Field  7C. 
W89-13370 

HYDROGEOLOGIC  CHARACTERISTICS  OF 
THE  VALLEY-FILL  AQUIFER  IN  THE  AR- 
KANSAS RIVER  VALLEY,  CROWLEY  AND 
OTERO  COUNTIES,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-13371 

HYDROGEOLOGIC  CHARACTERISTICS  OF 
THE  VALLEY-FILL  AQUIFER  IN  THE  AR- 
KANSAS RIVER  VALLEY,  PROWERS,  COLO- 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-13372 


HYDROLOGICAL  AND  METEOROLOGICAL 
DATA  FOR  AN  UNSATURATED  ZONE  STUDY 
NEAR  THE  RADIOACTIVE  WASTE  MANAGE- 
MENT COMPLEX,  IDAHO  NATIONAL  ENGI- 
NEERING LABORATORY,  IDAHO  -1985-86. 
Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Held  5fc. 


SUBSURFACE  STORAGE  OF  LIQUIDS  IN 
THE  FLORIDAN  AQUIFER  SYSTEM  IN 
SOUTH  FLORIDA. 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-13375 

PRELIMINARY  ANALYSIS  OF  THE  SHAL- 
LOW GROUNDWATER  SYSTEM  IN  THE  VI- 
CINITY OF  THE  GRAND  CALUMET  RIVER/ 
INDIANA  HARBOR  CANAL,  NORTHWEST- 
ERN INDIANA. 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

L.  R.  Watson,  R.  J.  Shedlock,  K.  J.  Banaszak,  L. 
D.  Arihood,  and  P.  K.  Doss. 
Available  from  Books  and  Open  File  Report  Sec- 
tion USGS,  Box  25425,  Denver,  CO  80225.  Paper 
copy  $7.50,  microfiche   $4.00.  USGS  Open-File 
Report  88-492,   1989.  45p,   17  fig,   1  tab,   16  ref. 

Descriptors:  'Geohydrology,  'Surface-ground- 
water  relations,  'Indiana,  'Grand  Calumet  River, 
'Indiana  Harbor,  Water  resources  data. 

The  shallow  groundwater  system  in  the  vicinity  of 
the  Grand  Calumet  River-Indiana  Harbor  Canal, 
Indiana  was  analyzed  from  June  1985  to  May  1986. 
This  analysis  was  done  to  obtain  detailed  informa- 
tion about  the  physical  characteristics  of  the  Calu- 
met aquifer  and  the  shallow  groundwater  flow 
system.  36  shallow  wells  were  installed  and  sedi- 
ment samples  were  collected  at  26  sites    Water 
level  measurements  were  made  in  45  wells.  Uata 
indicate  that  the  aquifer  consists  of  fine-grained  to 
medium-grained  sand,  locally  overlain  by  slag  fill. 
Aquifer  thickness  is  0  to  65  ft.  This  aquifer  is 
underlain  by  about  100  ft  of  glacial  till  and  lacus- 
trine clay  that  overlies  carbonate  bedrock  of  Siluri- 
an age  Broad,  low-relief  water  table  mounds  occur 
between  the  major  surface  water  drains.  The  crests 
of  these  mounds  form  major  east-west-trending 
water   table   divides.    Northwest   of  the   Indiana 
Harbor  Canal  (IHC),  a  narrow  water  table  ridge 
parallels  the  Lake  Michigan  shoreline  and  connects 
to  a  somewhat  circular,  low  mound  northwest  oi 
the  IHC.   Shallow  groundwater  generally  flows 
from   these    water   table   mounds   to   the   major 
streams  or  to  Lake  Michigan.  Groundwater  also 
flows  to  small  ditches,  wetlands,  and  sewer  lines. 
Stream/aquifer  relations  along  the  Grand  Calumet 
River/IHC  were   quite  complex.   Digital   model 
simulations  of  a  conceptual   north-south   section 
near  the  middle  of  the  study  area  indicate  that 
discharge   of  groundwater   to   small   ditches   and 
leaky  sewer  lines  has  lowered  the  water  table  by 
several  ft  from  predevelopment  levels.  Simulations 
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also  indicate  that  downward  leakage  to  the  bed- 
rock may  have  contributed  to  the  decline  in  the 
water  table.  (USGS) 
W89-13376 


RADIONUCLIDES  IN  GROUNDWATER  AT 
THE  IDAHO  NATIONAL  ENGINEERING  LAB- 
ORATORY, IDAHO. 

Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-13377 


HYDROLOGIC  DATA:  SOUTH  BRANCH  CAS- 
SELMAN  RIVER,  GARRETT  COUNTY,  AND 
MARSH  RUN,  WASHINGTON  COUNTY, 
MARYLAND. 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-13379 


MEASUREMENTS  OF  RECHARGE  RATES 
THROUGH  AN  UNSATURATED  GLACIAL 
TILL  BY  TRITIUM  ANALYSES. 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

D.  P.  Daniels,  S.  J.  Fritz,  and  D.  I.  Leap. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-220909/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  181,  June  1989.  83p, 
12  fig,  10  tab,  45  ref.  Contract  14-08-0001-G1561. 
USGS  Project  G 156 1-03. 

Descriptors:  'Geochemistry,  'Groundwater  re- 
charge, 'Stable  isotopes,  'Water  chemistry,  'Infil- 
tration rate,  'Tritium  analysis,  'Radioactive  trac- 
ers, Vadose  zone,  Glacial  till,  Indiana,  Measure- 
ment, Analytical  techniques. 

Measurement  of  the  penetration  depth  of  bomb- 
derived  tritium  is  a  relatively  simple,  yet  effective 
method  for  measuring  the  average  annual  recharge 
rate  through  the  vadose  zone.  The  tritium  profile 
obtained  in  core  BN-1,  located  on  the  upland  till 
plain  near  West  Lafayette,  Indiana  showed  a  defi- 
nite low-high-low  signal  at  depth,  indicating  the 
position  of  recharge  water  derived  from  1963/64 
precipitation.  The  recharge  rate  calculated  using 
the  depth  of  penetration  of  the  1963/64  peak,  as 
well  as  by  comparing  the  amount  of  tritium  held  in 
the  vadose  zone  with  that  available  for  recharge 
since  1963/64,  is  36  mm/yr  (1.4  in/yr).  This  is  in 
reasonable  agreement  with  Arihood's  (1982)  esti- 
mate of  51  to  114  mm/yr  (2  to  4.5  in/yr)  for  tills, 
based  on  his  numerical  groundwater  flow  model. 
Two  other  cores,  located  on  a  slope  topographical- 
ly lower  then  BN-1,  showed  no  definite  reversal  in 
tritium  concentration.  This  is  probably  due  to  lat- 
eral flow  components  at  these  locations.  (Wright- 
Purdue  U.) 
W89-13381 


USE  OF  GROUND  PENETRATING  RADAR  TO 
DEFINE  RECHARGE  AREAS  IN  THE  CEN- 
TRAL SAND  PLAIN. 

Wisconsin  Univ.-Madison.  Dept.  of  Geology  and 
Geophysics. 

G.  C.  Bohling,  M.  P.  Anderson,  and  C.  R.  Bentley. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-224885. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Wisconsin  Water  Resources  Center,  Madison, 
Technical  Report  WIS  WRC  89-01,  1989.  62p,  22 
fig,  3  tab,  37  ref.  Contract  no.  14-08-0001-G1458. 
USGS  Project  no.  G1458-03. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water recharge,  'Agricultural  chemicals,  'Radar, 
Ground-penetrating  radar,  Geophysics,  Wisconsin, 
Central  Sand  Plain,  Water  table  elevation,  Wells. 

Contamination  of  groundwater  by  agricultural 
chemicals  in  the  Central  Sand  Plain  has  prompted 
studies  of  groundwater  flow  in  this  region.  Because 
the  groundwater  system  is  particularly  susceptible 
to  contamination  in  areas  where  groundwater  re- 
charge occurs,  identification  of  recharge  zones  can 


contribute  significantly  to  the  effective  manage- 
ment of  agricultural  chemical  use.  An  accurate 
map  of  water  table  elevation  (groundwater  head)  is 
crucial  to  identifying  the  distribution  of  recharge. 
The  reliability  of  ground  penetrating  radar  (GPR) 
as  a  tool  for  obtaining  high  resolution  maps  of 
water  table  elevation  was  assessed.  GPR  surveys 
were  performed  in  the  summer  and  fall  of  1987  in 
Wisconsin's  Central  Sand  Plain  with  a  set  of  exist- 
ing water  table  elevation  wells.  Sparse  subsets  of 
wells  in  the  area  were  used  to  calibrate  the  radar; 
water  table  depths  obtained  from  these  calibrations 
were  compared  to  known  water  table  depths  in  the 
remaining  wells.  Three  wells  are  the  minimum 
needed  to  obtain  an  estimate  of  uncertainty  in 
calibration  parameters;  specifically  the  radar  signal 
velocity  in  the  subsurface  materials  and  the  return 
time  correction  factor.  Results  indicate  that,  in  the 
study  area,  three  calibrating  wells  were  adequate 
to  give  a  correlation  of  0.99  and  a  root  mean- 
squared  deviation  of  about  1  foot  between  radar- 
predicted  and  observed  water  table  depths.  If  sev- 
eral wells  distributed  throughout  a  region  of  inter- 
est yield  consistent  calibration  results,  radar  can  be 
used  to  produce  a  map  of  water  table  elevation  for 
that  region.  (Sherman-WWRC) 
W89-13382 


LOW-FLOW  PROFILES  OF  THE  UPPER 
CHATTAHOOCHEE  RIVER  AND  TRIBUTAR- 
IES IN  GEORGIA. 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

R.  F.  Carter,  E.  H.  Hopkins,  and  H.  A.  Perlman. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    89-0154, 
1989.  194p,  3  fig,  12  ref. 

Descriptors:  'Georgia,  'Wastewater  dilution, 
•Flow  profiles,  'Low  flow,  'Surface  water  avail- 
ability, Discharge  frequency,  Drainage  area,  Chat- 
tahoochee River. 

Low-flow  information  is  provided  for  use  in  evalu- 
ating the  capacity  of  streams  in  Georgia  to  permit 
withdrawals  or  to  accept  waste  loads  without  ex- 
ceeding the  limits  of  State  water-quality  standards. 
The  information  also  will  be  useful  in  planning 
future  flow-data  collection  programs,  as  well  as 
expediting  the  work  of  planners,  engineers,  and 
others  who  use  low-flow  information.  The  report 
is  the  seventh  in  a  series  of  reports  presenting  the 
results  of  a  low-flow  study  of  all  stream  basins 
north  of  the  Fall  Line  in  Georgia.  This  report 
covers  the  upper  Chattahoochee  River  basin.  The 
low-flow  characteristic  presented  is  the  minimum 
average  flow  for  7  consecutive  days  with  a  10-year 
recurrence  interval  (7Q10).  The  data  are  presented 
in  tables  and  shown  graphically  as  'low-flow  pro- 
files' (low  flow  plotted  against  distance  along  a 
stream  channel)  and  as  'drainage-area  profiles' 
(drainage  area  against  distance  along  a  stream 
channel).  Low-flow  profiles  were  constructed  by 
interpolation  or  extrapolation  from  points  of 
known  low-flow  data.  Low-flow  profiles  are  in- 
cluded for  all  stream  reaches  where  low-flow  data 
of  sufficient  accuracy  are  available  to  justify  com- 
putation of  the  profiles.  Drainage-area  profiles  are 
included  for  all  stream  basins  larger  than  5  sq  mi, 
except  for  those  in  a  few  remote  areas.  Flow 
records  were  not  adjusted  for  diversions  or  other 
factors  that  caused  measured  flows  to  represent 
conditions  other  than  natural  flow.  The  7-day, 
minimum-flow  profile  was  omitted  for  stream 
reaches  where  natural  flow  was  known  to  be  al- 
tered substantially.  (USGS) 
W89-13384 


FLOODS  OF  OCTOBER  1983  IN  SOUTHEAST- 
ERN ARIZONA. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

R.  H.  Roeske,  J.  M.  Garrett,  and  J.  H.  Eychaner. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  85-4225-C, 
1989.  77p,  96  fig,  96  tab,  57  ref. 

Descriptors:     'Regional     floods,     'Flood     data, 
•Floods,  'Hydrologic  data,  'Arizona,  'Gila  River, 


Flood  peak,  Flood  frequency,  Runoff  volume, 
Flooding,  Rainfall,  Tropical  cyclones,  Channel 
erosion,  Flood  damage,  San  Francisco  River,  San 
Pedro  River,  Santa  Cruz  River,  Salt  River,  New 
Mexico,  Tropical  Storm  Octave. 

Tropical  storm  Octave  off  the  coast  of  Baja  Cali- 
fornia, was  the  main  cause  of  the  outstanding 
floods  on  the  San  Francisco,  Gila,  San  Pedro,  and 
Santa  Cruz  Rivers  and  other  smaller  streams  in 
California.  The  peak  discharges  at  long-term 
gaging  stations  on  the  San  Francisco,  Gila,  and 
Santa  Cruz  River  and  Rillito  Creek  were  the  larg- 
est since  1915  or  earlier.  At  19  gaging  stations,  the 
floods  had  recurrence  intervals  greater  than  70 
years.  Eight  lives  were  lost  as  a  result  of  the 
floods,  and  flood  damages  were  estimated  to  be 
$226.5  million.  (USGS) 
W89- 13388 


WATER   RESOURCES  OF  THE  UPPER   BIG 
WOOD  RIVER  BASINS,  IDAHO. 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-13389 


NATIONAL  WATER  SUMMARY  1986--HY- 
DROLOGICAL  CONDITIONS  AND  GROUND- 
WATER QUALITY. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 13395 


COMPUTATION  OF  THREE-DIMENSIONAL 
ADVECnON-DOMrNATED  SOLUTE  TRANS- 
PORT IN  SATURATED  AQUD7ERS. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13396 


DEVELOPMENT  OF  A  COMBINED  QUANTI- 
TY AND  QUALITY  MODEL  FOR  OPTIMAL 
MANAGEMENT  OF  UNSTEADY  GROUND- 
WATER FLOW  FIELDS. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-13400 


CONTRIBUTION  OF  SUBSODL  AND  AQUIFER 
MICROORGANISMS  TO  GROUNDWATER 
QUALITY. 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-13406 
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UNCERTAINTY  IN  A  PESTICIDE  LEACHING 
ASSESSMENT  FOR  HAW  AH. 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12191 


GENERATION  OF  STREAM  RUNOFF  IN  THX 
SOILS. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-12194 


EFFECTS  OF  CLIMATE  ON  POTENTIAL  SOU. 
WATER  GAIN  FROM  SNOWMELT  IN  STUB- 
BLE AND  FALLOW  FIELDS. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 
Soil  Science. 

For  primary  bibliographic  entry  see  Field  3F. 
W89- 12343 
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ESTIMATION  OF  SOIL  MOISTURE  DEFICITS 
USING  METEOROLOGICAL  MODELS  AT  AN 
UPLAND  MOORLAND  SITE  IN  NORTHERN 
ENGLAND.  .    „„ 

Leeds  Univ.  (England).  School  of  Geography 
J.  G.  Lockwood,  C.  A.  Jones,  and  R.  T.  Smith. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  46,  No   1/2,  p  41-63,  April  1989.  14  fig,  2  tab, 
19  ref. 

Descriptors:  'England,  'Soil  water,  *Soil  moisture 
deficiency,  *Meteorological  data  collection, 
•Model  studies,  *Water  deficit,  Mathematical  stud- 
ies, Agricultural  hydrology,  Numerical  models, 
Estimating. 

Soil  moisture  deficit  (SMD)  values  from  the 
MORECS  model  of  the  U.K.  Meteorological 
Office  are  compared  with  measurements  and  fur- 
ther numerical  simulations  for  a  moorland  site  in 
upland  northern  England.  Meteorological  observa- 
tions at  the  site  were  made  using  an  automatic 
weather  station,  while  soil  moisture  was  measured 
with  a  neutron  probe.  The  additional  numerical 
simulations  were  made  using  three  different 
models,  all  based  on  the  Penman-Monteith  equa- 
tion. The  first  model  is  a  local  version  of  the 
MORECS  model.  The  second  is  based  on  the 
sparse  vegetation  model  of  Shuttleworth  and  Wal- 
lace The  third  contains  a  subroutine  to  correct  for 
atmospheric  stability,  since  this  may  be  important 
for  wet  surfaces.  All  three  models  are  found  to 
give  acceptable  estimates  of  SMD  values,  as  is 
MORECS.  Soil  moisture  was  also  modeled  using  a 
fine  resolution  model,  but  the  increase  in  computer 
time  was  not  justified  by  the  improvement  in  soil 
moisture  estimation.  (Author's  abstract) 
W89-12344 


WATER  TRANSFER  THROUGH  COTTON 
PLANTS  CONNECTING  SOIL  REGIONS  OF 
DIFFERING  WATER  POTENTIAL. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  21. 
W89-12353 

MODEL  FOR  INORGANIC  CONTROL  OF 
PHOSPHATE  CONCENTRATIONS  IN  RJVER 
WATERS.  r  ^     . 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Earth 
and  Planetary  Sciences. 
For  primary  bibliographic  entry  see  Field  2K. 
W89- 12402 

SOLUBLE  CALCIUM  COMPOUNDS  MAY  AID 
LOW-VOLUME  WATER  APPLICATION. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-12427 


DESALINIZATION  OF  AN  IRRIGATED, 
MOLE-DRAINED,  SALINE  CLAY  LOAM  SOIL. 

Agriculture  Canada,  Lethbridge  (Alberta).  Re- 
search Station. 

T.  G.  Sommerfeldt,  and  C.  Chang. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
67,  No.  2,  p  263-269,  May  1987.  1  fig,  5  tab,  7  ref. 

Descriptors:  "Land  reclamation,  *Soil  manage- 
ment, *Saline  soils,  *Mole  drainage,  'Irrigation, 
Soil  types,  Clays,  Loam,  Conductivity,  Sodium, 
Calcium,  Magnesium,  Sulfates,  Leaching,  Satura- 
tion, Water  quality. 

Desalinization  of  an  irrigated,  saline,  clay  loam  soil 
that  had  been  drained  with  unlined  and  lined  mole 
drains,  at  0.7  m  depth,  was  determined  during  a  10- 
yr  reclamation  period.  Within  5  yr  the  mean  elec- 
trical conductivity  (EC)  of  the  surface  60  cm  of 
soil,  for  about  one-half  of  the  plot  area,  had  been 
reduced  from  greater  than  8  to  less  than  4  dS/m. 
The  mean  EC  for  the  plot  area  at  the  0-cm  to  60- 
cm  and  0-cm  to  180-cm  depths  declined  in  a  loga- 
rithmic order  with  time.  Desalinization  of  the  sur- 
face 30  cm  of  soil  was  greater  under  the  unlined 
drain  regime  than  under  the  lined,  but  at  30-cm  to 
120-cm  depths,  desalinization  was  greater  under 
the  lined.  The  salts  were  mostly  sodium,  calcium, 


and  manganese  sulfates.  Although  the  unlined  mole 
drains  had  an  average  discharge  of  24%  of  that 
from  the  lined,  the  average  salt  discharged  through 
the  unlined  drains  was  80%  of  that  from  the  lined 
ones.  The  lined  drains  removed  more  salts  over  a 
greater  range  of  depths.  (Author's  abstract) 
W89-12429 

ROLE  OF  SEASONAL  SALT  AND  WATER 
FLUXES  IN  THE  GENESIS  OF  SOLONETZIC 
B  HORIZONS.  ■ 

Environment  Canada,  Lethbridge  (Alberta),  bartn 

Sciences  Div. 

S.  Fullerton,  and  S.  Pawluk. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

67,  No.  4,  p  719-730,  November  1987.  5  fig,  1  tab, 

28  ref. 

Descriptors:  'Seasonal  variation,  *Solute  trans- 
port *Salts,  *Soil  water,  *Soil  genesis,  'Saline 
soils,  Flow,  Alberta,  Soil  types,  Sodium  sulfate, 
Bicarbonates,  Soil  temperature,  Evaporation,  Ca- 
pillarity, Water  table,  Freezing. 

Seasonal  salt  and  water  fluxes  into  Black  Solonetz 
soils  were  evaluated  at  two  sites  in  east-central 
Alberta.  The  dominant  mode  of  moisture  move- 
ment into  the  soil  pedon  was  by  capillary  move- 
ment of  water  upwards  from  the  water  table.  So- 
lonization  occurred  in  the  Bntj  horizons  as  a  conse- 
quence of  salt  transport;  the  salts  responsible  were 
NaHC03  and  Na2S04.  Seasonal  salt  and  water 
fluxes  were  identified  at  both  research  sites.  From 
May  to  November  when  soil  temperatures  were 
above  0  C,  capillary  movement  and  evaporation 
were  the  major  mechanisms  responsible  for  salt 
transport,  concentration,  and  deposition.  From  De- 
cember to  March  when  soil  temperatures  were 
below  0  C,  water  moved  upwards  from  the  water 
table  towards  the  freezing  zone  depositing  salts 
upon  freezing.  (Author's  abstract) 
W89- 12430 

COMPARISON  OF  TWO  SOIL-WATER 
MODELS  UNDER  SEMI-ARID  GROWING 
CONDITIONS. 

Agriculture  Canada,  Ottawa  (Ontario).  Land  Re- 
source Research  Centre. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
68,  No.  1,  p  17-27,  February  1988.  3  fig,  6  tab,  29 
ref. 

Descriptors:  *Soil  water,  *Model  studies,  'Semi- 
arid  lands,  ♦Hydrologic  budget,  *Soil-water-plant 
relationships,  Crop  production,  Wheat,  Saskatche- 
wan, Temperature,  Precipitation,  Flow,  Hydraulic 
conductivity,  Evapotranspiration,  Capillarity. 

The  Versatile  Soil  Moisture  Budget  (VSMB)  and 
the  Soil-Plant-Air-Water  (SPAW)  model  were 
compared  and  tested  against  soil-water  content 
data  from  a  long-term  experiment  in  which  wheat 
was  grown  on  fallow  land  in  the  semi-arid  zone  of 
Saskatchewan.  Both  models  were  driven  by  daily 
air  temperatures  and  precipitation  data.  At  the 
expense  of  requiring  more  detailed  soil  and  crop 
information,  the  SPAW  model  simulated  the  water 
balance  and  its  components  in  greater  detail  than 
the  VSMB.  Predictions  of  soil-water  contents 
throughout  the  growing  season  with  either  model 
corresponded  very  well  with  the  measured  data. 
The  overall  mean  absolute  difference  in  total  soil- 
water  content  to  a  depth  of  120  cm  was  1.5  cm  for 
the  VSMB  and  1.2  cm  for  the  SPAW  model. 
Predictions  of  water  distribution  in  the  profile 
were  also  satisfactory.  A  choice  between  the  two 
models,  to  be  used  under  semi-arid  growing  condi- 
tions, will  depend  on  the  availability  of  input  data 
and  the  required  level  of  output.  (Author's  ab- 
stract) 
W89-12433 


BORON  AND  SALINITY  SURVEY  OF  IRRIGA- 
TION PROJECTS  AND  THE  BORON  ADSORP- 
TION CHARACTERISTICS  OF  SOME  SAS- 
KATCHEWAN SOILS. 

National  Hydrology  Research  Inst.,  Saskatoon 
(Saskatchewan).  .,.„*, 

For  primary  bibliographic  entry  see  Field  2K. 
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AVAILABLE  WATER-HOLDING  CAPACITY 
MAPS  OF  ALBERTA,  SASKATCHEWAN  AND 
MANITOBA. 

Agriculture  Canada,  Ottawa  (Ontario).  Land  Re- 
source Research  Centre. 
R.  De  Jong,  and  J.  A.  Shields. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
68,  No.  1,  p  157-163,  February  1988.  3  fig,  2  tab,  13 
ref. 

Descriptors:  *Water-carrying  capacity,  *Maps, 
♦Alberta,  *  Saskatchewan,  'Manitoba,  'Soil  water, 
Soil  texture,  Crop  production,  Model  studies,  To- 
pography, Geography,  Prairies,  Soil  types. 

Available  water-holding  capacity  (AWC)  is  an  im- 
portant determinant  of  the  agricultural  soil  capabil- 
ity in  areas  of  dryland  agriculture.  Information  on 
this  soil  parameter  is  needed  for  the  geographical 
interpretation  of  soil  water  and  crop  modelling 
results,  as  well  as  for  land  evaluation  purposes. 
However,  field  measurements  of  AWCs  are  time- 
consuming  and  expensive,  and  often  not  available 
for  large  geographical  areas.  The  methodology 
and  results  of  mapping  AWCs  in  Alberta,  Sas- 
katchewan, and  Manitoba  are  presented.  Soil  land- 
scape maps  of  the  three  Prairie  provinces,  except 
northern  Saskatchewan,  are  available  in  digitized 
form  at  a  scale  of  1:1  million.  Textural  classes  of 
soil  parent  material,  occupying  the  dominant  part 
of  map  polygons,  are  included  as  part  of  this 
computerized  information  base.  AWC  maps  were 
derived  from  the  soil  landscape  maps  by  substitut- 
ing AWC  classes  for  parent  material  textural 
groups  and  by  assuming  that  there  were  no  litholo- 
gical  discontinuities.  Further  work  is  needed  to 
refine  the  relationship  between  AWC  and  soil  fac- 
tors other  than  texture.  The  importance  of  lifholo- 
gical  profile  discontinuities  ought  to  be  defined. 
Nevertheless,  the  present  maps  are  considered 
useful  for  the  geographical  interpretation  ofsoil 
water  and  crop  modelling  analyses.  (Doria-PTT) 
W89-12435 

MEASUREMENT  OF  NEAR-SURFACE  SOIL 
MOISTURE  WITH  A  HYDROGENOUSLY 
SHIELDED  NEUTRON  PROBE. 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-12436 


SOIL  CHEMICAL  CRITERIA  FOR  IRRIGA- 
TION SUITABILITY  CLASSIFICATION  OF 
BROWN  SOLONETZIC  SOILS. 

Agriculture  Canada,  Lethbridge  (Alberta).  Land 

Evaluation  and  Reclamation  Branch. 

D.  R.  Bennett. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

68,  No.  4,  p  703-714,  November  1988.  3  fig,  4  tab, 

53'ref. 

Descriptors:  *Soil  chemistry,  'Soil  classification, 
♦Irrigation,  ♦Soil  types,  Sodium,  Adsorption,  Al- 
berta, Sulfates,  Saturation,  Calcium,  Root  zone, 
Salinity. 

A  good  statistical  relationship  was  obtained  be- 
tween the  exchangeable-sodium  ratio  and  the 
sodium  adsorption  ratio  (SAR)  in  Brown  Solonet- 
zic  and  associated  soils  in  southern  Alberta.  Reli- 
able estimates  of  the  exchangeable-sodium  status  of 
these  sulfate-rich  soils  may  be  anticipated  when 
SAR  values  are  less  than  20.  Prediction  of  the 
exchangeable-sodium  status  of  soils  on  the  basis  of 
SAR  values  is  preferable  for  both  Solonetzic  soil 
and  irrigation  suitability  classification.  A  saturation 
extract  SAR  value  of  five  in  the  B  horizon  general- 
ly corresponds  to  an  exchangeable  calcium  to 
sodium  ratio  of  10.  Saturation  extract  SAR  values 
of  five  and  12  are  recommended  as  revised  soil 
chemical  criteria  for  Brown  Solonetzic  soil  and 
irrigation  suitability  classification,  respectively. 
SAR  values  greater  than  12  or  13  in  the  B  horizon 
likely  represent  an  exchangeable-sodium  content 
that  seriously  impairs  water  movement  in  Brown 
Solonetzic  soils  under  irrigation.  Successful,  long- 
term  irrigation  of  numerous  Solonetzic  soil  associa- 
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tions  in  the  Eastern  Irrigation  District  may  be 
attributed  to  moderate  sodicity  levels  within  the 
solonetzic  B  horizon  in  these  soils  and  the  mitiga- 
tive  effects  of  the  electrolyte  concentration  of  irri- 
gation water  on  soil  dispersion.  Irrigation  suitabil- 
ity evaluations  must  also  consider  the  frequent 
occurrence  of  saline  parent  material  at  shallow 
depth  within  Solonetzic  soil  associations  and  the 
resulting  potential  for  salinization  of  the  root  zone 
under  irrigation.  (Author's  abstract) 
W89- 12450 


ESTIMATING  SPATIAL  VARIATIONS  OF 
SOIL  WATER  CONTENT  USING  NONCON- 
TACTING  ELECTROMAGNETIC  INDUCTIVE 
METHODS. 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

For  primary  bibliographic  entry  see  Field  7B. 
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CLASSIFICATION  OF  CULTIVATED  ESTUA- 
RINE  ACID  SULFATE  SOILS  IN  QUEBEC. 

Agriculture  Canada,  Ottawa  (Ontario).  Land  Re- 
source Research  Centre. 
C.  R.  De  Kimpe,  M.  R.  Laverdiere,  and  R.  W. 
Baril. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
68,  No.  4,  p  821-826,  November  1988.  1  fig,  1  tab, 
14  ref. 

Descriptors:  *Soil  classification,  'Cultivated  lands, 
•Coastal  marshes,  'Sulfates,  'Quebec,  'Acidic 
soils,  Sediments,  Lime,  Leaching,  Soil  types,  Or- 
ganic matter,  Sodium,  Calcium. 

When  drained  and  cultivated,  acid  sulfate  soils 
developed  on  coastal  marsh  sediments  lose  some  of 
their  specific  properties  because  large  amounts  of 
lime  are  applied  before  cultivation  and  sulfate  ions 
are  leached  out  of  the  profiles.  However,  these 
soils  still  contrast  strongly  with  other  Gleysolic 
soils  and  their  special  characteristics  should  be 
given  more  emphasis  in  the  soil  classification 
system,  especially  for  the  benefit  of  soil  fertility 
specialists.  Introducing  an  additional  subgroup  in 
the  Gleysolic  order  would  highlight  a  specific  soil- 
forming  process,  'thionization,'  or  sulfuricization, 
characterized  by  the  accumulation  and  transforma- 
tion of  sulfides  in  the  soil.  The  presence  of  large 
areas  of  sulfide-rich  parent  materials  in  several 
provinces  would  further  support  this  addition.  At 
the  family  level,  deletion  of  the  sulfurous  class 
could  be  considered,  because  the  soils  generally 
contain  a  large  variety  of  clay  minerals,  and  jaro- 
site  is  not  the  major  mineral  present.  Finally,  this 
proposed  change  in  the  soil  classification  system 
would  be  most  useful  to  soil  fertility  specialists, 
who  would  be  more  aware  of  the  S  status  of  large 
areas  of  cultivated  soils  across  the  country.  (Au- 
thor's abstract) 
W89- 12453 


ESTIMATING  VERTICAL  SATURATED  HY- 
DRAULIC CONDUCITVITY  FROM  SOIL 
MORPHOLOGY  IN  ALBERTA. 

Agriculture  Canada,  Ottawa  (Ontario).  Land  Re- 
source Research  Centre. 
G.  M.  Coen,  and  C.  Wang. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol 
69,  No.  1,  p  1-16,  February  1989.  2  fig,  3  tab,  11 
ref. 

Descriptors:  'Vertical  flow,  'Soil  water,  "Saturat- 
ed soils,  'Hydraulic  conductivity,  'Soil  properties, 
•Alberta,  Soil  surveys,  Prairies,  Permeameters, 
Soil  types,  Mapping,  Prediction,  Estimating. 

Vertical  saturated  hydraulic  conductivity,  as  an 
important  soil  characteristic,  should  be  part  of  the 
information  displayed  on  soil  survey  maps.  As 
rigorous  measurement  techniques  are  relatively 
slow  and  cumbersome,  a  rapid  procedure  for  esti- 
mating vertical  saturated  hydraulic  conductivity  of 
soils  using  soil  morphology  was  tested  for  Prairie 
conditions.  Morphological  estimates  of  vertical 
saturated  hydraulic  conductivity  were  compared 
to  field  measurements  using  an  air  entry  permeam- 
eter  for  36  sites  representing  25  soil  series.  Eighty- 
three  percent  of  the  estimated  values  were  within 


one  saturated  hydraulic  conductivity  class  of  the 
mean  measured  value.  It  was  concluded  that  mor- 
phological observations  are  sufficiently  accurate  to 
allow  field  characterization  of  pedons.  In  Alberta, 
in  Chernozemic  areas,  management  procedures  do 
not  appear  to  modify  strongly  the  saturated  hy- 
draulic conductivity.  This  in  turn  allows  useful 
predictions  of  saturated  hydraulic  conductivity  to 
be  related  to  soil  series  concepts  and  therefore 
allows  extrapolation  to  manageable  tracts  of  land 
using  map  unit  concepts.  (Author's  abstract) 
W89- 12454 


INFLUENCE  OF  WATER  TABLE  LEVELS  ON 
METHANE  AND  CARBON  DIOXIDE  EMIS- 
SIONS FROM  PEATLAND  SOILS. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

T.  R.  Moore,  and  R.  Knowles. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol 
69,  No.  1,  p  33-38,  February  1989.  2  fig,  1  tab,  23 
ref. 

Descriptors:  *Groundwater  level,  •Soil  gases, 
•Water  table,  'Methane,  'Carbon  dioxide,  'Peat 
soils,  'Soil  chemistry,  Fens,  Bogs,  Swamps,  Water 
table  decline,  Acidity,  Soil  bacteria,  Soil  fungi, 
Flooding,  Soil  columns,  Dissolved  organic  carbon. 

The  evolution  of  carbon  dioxide  and  methane  was 
measured  from  laboratory  columns  packed  with 
surface  (0-30  cm)  materials  representing  a  fen,  a 
bog,  and  a  swamp,  and  with  varying  water  tables 
and  treated  with  water  containing  10  mg/L  dis- 
solved organic  carbon.  Carbon  dioxide  evolution 
increased  in  a  linear  relationship  as  the  water  table 
was  lowered,  ranging  from  0.3-0.5  g  C02/sq  m/d 
to  6.6-9.4  g  C02/sq  m/d  for  the  water  table  at  10 
cm  above  and  70  cm  below  the  peat  surface,  re- 
spectively. Methane  evolution  decreased  in  a  loga- 
rithmic relationship  as  the  water  table  was  low- 
ered. The  fen  showed  the  highest  rates  of  methane 
flux  (28  mg  CH4/sq  m/d  when  inundated)  and  the 
bog  the  lowest  (0.7  mg  CH4/sq  m/d  when  inun- 
dated). These  differences  appeared  to  be  related  to 
the  acidity  of  the  soils  and  their  microbial  charac- 
teristics. Molar  ratios  of  carbon  dioxide:methane 
evolution  increased  from  4  to  173  under  inundated 
conditions  to  >  2500  when  the  water  table  was  at 
a  depth  of  70  cm.  (Author's  abstract) 
W89-12455 


CLASSIFICATION  OF  THE  CLIMATE  OF 
ENGLAND  AND  WALES  BASED  ON  AGRO- 
CLIMATIC  DATA. 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  2B. 
W89- 12609 


NONLINEAR  STEADY  STATE  SEEPAGE  INTO 
DRAINS. 

Ahmadu  Bello  Univ.,   Zaria  (Nigeria).   Dept.   of 
Water  Resources  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W89- 12632 


WATER  MOVEMENT  IN  HORIZONTALLY 
LAYERED  SOILS. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 

Z.  Samani,  A.  Cheraghi,  and  L.  Willardson. 
Journal  of  Irrigation  and   Drainage   Engineering 
(ASCE)  JIDEDH,  Vol.    115,  No.   3,  p  449-456 
June  1989.  6  fig,  1  tab,  14  ref. 

Descriptors:  'Soil  water,  'Soil  horizons,  'Soil  pro- 
files, 'Percolation,  'Hydraulic  conductivity,  Diffu- 
sivity,  Capillary  water,  Wetting,  Unsaturated  flow, 
Soil  texture. 

The  water  movement  in  layered  soils  where  fine- 
textured  soil  overlays  a  coarse  textured  soil  has 
become  very  important  in  recent  years  due  to  its 
effect  on  the  movement  of  pollutants  and  the  dis- 
tance to  which  water  can  percolate  in  a  short  time. 
Previous  experiences  have  shown  that  when  the 
sublayer  is  more  pervious  than  the  top  layer,  the 
wetting  front  becomes  unstable  through  the  second 
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layer  and  water  moves  in  the  form  of  separate 
columns  rather  than  uniform  unsaturated  flow.  The 
purpose  of  this  research  was  to  determine  the  ratio 
of  hydraulic  conductivities  at  which  the  wetting 
front  loses  its  one-dimensionality  and  breaks  into 
•fingers.'  The  result  showed  that  up  to  a  hydraulic 
conductivity  ratio  of  20,  the  wetting  front  is  one- 
dimensional  and  movement  through  the  second 
layer  is  unsaturated.  When  the  hydraulic  conduc- 
tivity ratio  exceeds  the  value  of  20,  the  wetting 
front  loses  its  one-dimensionality  and  the  water 
moves  through  the  second  layer  in  the  form  of  wet 
columns  called  'fingers.'  While  previous  experi- 
ences have  shown  that  an  increase  in  initial  mois- 
ture content  will  reduce  the  instability  of  the  wet- 
ting front,  the  increase  in  hydraulic  conductivity 
ratio  increases  the  instability.  This  may  explain  the 
formation  of  fingers  in  initially  wet  layered  soils. 
The  experiments  described  were  conducted  on  air- 
dry  soils.  In  soils  with  higher  initial  moisture  con- 
tent, the  wetting  front  could  remain  stable  at  hy- 
draulic conductivity  ratios  higher  than  20.  (Au- 
thor's abstract) 
W89- 12637 


SULFATE  REDUCTION  AND  OTHER  SEDI- 
MENTARY BIOGEOCHEMISTRY  IN  A 
NORTHERN  NEW  ENGLAND  SALT  MARSH. 

New   Hampshire   Univ.,    Durham.    Inst,    for   the 
Study  of  Earth,  Oceans  and  Space. 
For  primary  bibliographic  entry  see  Field  2L. 
W89- 12705 


HYDROLYSIS  OF  METHYL  PARATHION  IN 
A  FLOODED  SOIL. 

Central  Rice  Research  Inst.,  Cuttack  (India).  Lab. 

of  Soil  Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12736 


DISTRIBUTION  OF  ATRAZINE,  SIMAZTNE, 
ALACHLOR,  AND  METOLACHLOR  IN  SOIL 
PROFILES  IN  CONNECTICUT. 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

For  primary  bibliographic  entry  see  Field  5B 
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SOME  RELATIONSHIPS  BETWEEN  PLANT 
GROWTH  AND  SOIL  MOISTURE  VARI- 
ATIONS. 

Kagoshima  Univ.  (Japan).  Lab.  of  Tropical  Crops. 
For  primary  bibliographic  entry  see  Field  21. 
W89-12776 


EARLY  GROWTH  IN  SORGHUM  PLANT 
UNDER  COMBINED  TREATMENTS  OF  SOIL 
MOISTURE  AND  CALCIUM  PHOSPHATE  AP- 
PLICATION. 

Kagoshima  Univ.  (Japan).  Lab.  of  Tropical  Crops. 
For  primary  bibliographic  entry  see  Field  21. 
W89- 12777 


CHANGES  IN  SOIL  WATER  REGIME  AFTER 
PIPELINE  CONSTRUCTION  IN  SOLONETZIC 
MIXED  PRAIRIE  RANGELAND. 

Alberta  Univ.,  Edmonton.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-12832 


HYDRAULIC  CONDUCnvrTY  MEASURE- 
MENTS IN  THE  UNSATURATED  ZONE 
USING  IMPROVED  WELL  ANALYSES. 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W89- 12878 


ASYMPTOTIC  SOLUTIONS  OF  THE  SEEP- 
AGE EXCLUSION  PROBLEM  FOR  ELLIPTIC- 
CYLINDRICAL,  SPHEROIDAL,  AND  STRIP- 
SHAPED  AND  DISC-SHAPED  CAVITIES. 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
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ronmental  Mechanics. 

J.  R.  Philip.  _    „  ,    ,_ 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1531-1540,  July  1989.  6  fig,  2  tab,  11  ref, 

append. 

Descriptors:  'Seepage,  *Mathematical  analysis, 
•Soil  water,  Hydraulic  conductivity,  Permeability. 

Asymptotic  roof  boundary  layer  solutions  were 
obtained  for  the  quasi-linear  seepage  exclusion 
problem  for  elliptic-cylindrical  and  spheroidal  cav- 
ities of  arbitrary  aspect  ratio.  Previous  studies 
showed  the  importance  of  cavity  geometry  in  gov- 
erning whether  or  not  a  particular  cavity  in  a 
given  soil  excludes  or  admits  water  from  a  given 
downward  unsaturated  seepage  field.  By  studying 
elliptic-cylindrical  and  spheroidal  cavities,  includ- 
ing the  cases  of  strip-shaped  and  disc-shaped  cav- 
ities, it  is  possible  to  unify  the  results  for  a  wide 
range  of  configurations.  The  strip  and  disc  solu- 
tions give  accurate  descriptions  of  the  flow  and 
potential  distribution  near  the  upstream  stagnation 
point  on  flat-roofed  tunnels  and  axisymmetric  re- 
positories of  arbitrary  cross-section.  (Peters-PTT) 
W89-12980 


MASS  RESPONSE  FUNCTIONS. 

Trento  Univ.  (Italy).  Dept.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12987 


INFLUENCE  OF  SLOPE  ON  SUBSURFACE 
DRAINAGE  OF  HILLSIDES. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Engineering. 

G.  Fipps,  and  R.  W.  Skaggs. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1717-1726,  July  1989.  12  fig,  7  tab,  29  ref. 

Descriptors:  'Drainage,  'Subsurface  drainage, 
'Slopes,  'Soil  water,  'Unsaturated  flow,  'Drains, 
Infiltration,  Water  table,  Flow  characteristics, 
Mathematical  analysis,  Flow  rates. 

Hillside  drainage  was  investigated  using  numerical 
solutions  to  the  two-dimensional  form  of  the  Rich- 
ards equation  for  combined  unsaturated  flow.  The 
objectives  of  the  study  were  to  examine  the  influ- 
ence of  slope  on  drain  flow  rates  and  water  table 
depths  in  the  center  regions  of  sloping  hillsides. 
Solutions  were  obtained  for  slopes  135  m  long, 
containing  parallel  drains  spaced  30  m  apart  and 
located  1  m  below  the  surface  in  3-m  and  7-m  deep 
profiles.  Drainage  under  steady  infiltration  and  for 
transient  conditions  was  simulated  on  slopes  of  up 
to  0.40  m/m  using  two  soils.  Small  slopes  (<0.15 
m/m)  had  little  effect  on  drain  flow  rates  and 
water  table  depths  in  the  center  of  the  region, 
indicating  that  drainage  theory  developed  for  flat 
land  can  be  used  for  interior  parallel  drains  on 
these  slopes.  (Author's  abstract) 
W89-12997 


phase  hysteretic  permeability-saturation-pressure 
(k-S-P)  model  were  derived  which  provide  exact 
representations  of  fluid  pair  capacities  needed  for 
implicit  numerical  solution  of  the  governing  equa- 
tions for  three-phase  flow.  The  hysteretic  constitu- 
tive model  was  incorporated  into  a  finite  element 
multiphase  flow  code  to  enable  simulation  of  tran- 
sient three-phase  flow  under  conditions  of  arbi- 
trary saturation  path  history.  Simulations  were 
conducted  for  a  scenario  involving  the  injection  of 
an  oil  slug  into  a  vertical  soil  profile  subjected  to  a 
fluctuating  groundwater  table.  In  addition  to  simu- 
lations with  the  full  hysteresis  model,  runs  were 
performed  with  a  model  which  considers  hystere- 
sis due  to  nonwetting  fluid  entrapment  effects  only 
and  to  a  model  which  disregards  hysteresis  entire- 
ly. Full  hysteresis  and  trapped  fluid  only  analyses 
yielded  very  similar  results.  The  hysteretic  models 
predicted  about  two  thirds  of  the  7.5  cm  of  inject- 
ed oil  would  become  trapped  by  a  50-cm  increase 
in  water  table  elevation.  Ignoring  fluid  entrapment 
may  lead  to  large  errors  in  predicted  fluid  distribu- 
tions during  periods  of  rising  water  tables.  (Au- 
thor's abstract) 
W89-12998 


MODEL  FOR  HYSTERETIC  CONSTITUTIVE 
RELATIONS  GOVERNING  MULTIPHASE 
FLOW  3.  REFINEMENTS  AND  NUMERICAL 
SIMULATIONS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

R.  J.  Lenhard,  J.  C.  Parker,  and  J.  J.  Kaluarachchi. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1727-1736,  July  1989.  11  fig,  2  tab,  15  ref. 
DOE  contract  DE-AC06-76RLO;  EPA  agreement 
R-814320-01-0. 

Descriptors:  'Unsaturated  flow,  'Path  of  pollut- 
ants, 'Groundwater  movement,  'Oily  water,  'Soil 
water,  'Water  table,  'Model  studies,  'Hysteresis, 
Permeability,  Mathematical  models,  Saturation, 
Finite  element  method,  Flow. 

Refinements  are  proposed  to  a  constitutive  model 
for  hysteretic  three-phase  permeability  saturation- 
pressure  relations.  The  modifications  involve  dis- 
tinguishing between  various  mechanisms  of  air  en- 
trapment in  water  and  oil  phases  required  to  ensure 
consistency  in  mass  balance  calculations.  Analyti- 
cal saturation-pressure  derivatives  for  the  three- 


RELATIONSHIP  BETWEEN  GREEN  AND 
AMPT  PARAMETERS  BASED  ON  SCALING 
CONCEPTS  AND  FIELD-MEASURED  HY- 
DRAULIC DATA. 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
L.  R.  Ahuja,  D.  L.  Nofziger,  D.  Swartzendruber, 
and  J.  D.  Ross. 

Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1766-1770,  July  1989.  3  fig,  1  tab,  21  ref. 

Descriptors:  'Hydraulic  conductivity,  'Soil  water, 
'Soil  properties,  'Infiltration,  'Statistical  analysis, 
•Mathematical  analysis,  Hydraulic  properties,  Ca- 
pillarity. 

For  possible  use  in  resource  management  models, 
the  relationship  aspects  of  wetting  front  suction 
head  and  near-saturated  hydraulic  conductivity  K, 
the  parameters  of  the  Green  and  Ampt  infiltration 
equation,  were  examined.  Analysis  of  nonsimilar- 
media  scaling  and  a  capillary  tube  bundle  implied 
the  power  function  relationship  of  negative  slope 
linearity  of  log  wetting  front  suction  head  versus 
log  K.  Experimentally,  the  wetting  front  suction 
head  and  Ks  were  obtained  from  field-measured 
hydraulic  conductivity  versus  suction  head  for  five 
soils.  For  each  soil,  of  the  total  variation  of  log 
wetting  front  suction  head  regressed  linearly  on 
log  Ks,  less  than  half  was  due  to  regression,  al- 
though the  correspondingly  small  correlation  coef- 
ficients were  highly  significant  statistically.  Hence 
log  wetting  front  suction  head  versus  log  Ks  dis- 
played more  independence  than  dependence.  Also, 
based  on  regression  line  intercepts,  only  three  soils 
could  be  reasonably  grouped  together.  Whether 
such  an  indifferent  relationship  is  useful,  as  in  a 
large  ensemble  of  wetting  front  suction  heads  and 
Ks  over  spatially  variables  areas,  needs  further 
evaluation.  (Author's  abstract) 
W89-13003 

COMPARISON  OF  TWO  METHODS  FOR  DE- 
TERMINING THE  EVAPOTRANSPIRATION 
AND  DRAINAGE  COMPONENTS  OF  THE 
SOIL  WATER  BALANCE. 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 

C.  P.  Maule,  and  D.  S.  Chanasyk. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

67,  No.  1,  p  43-54,  February  1987.  2  fig,  8  tab,  34 

ref. 

Descriptors:  'Soil  water,  'Evapotranspiration, 
•Soil-water-plant  relationships,  'Drainage,  Hydro- 
logic  budget,  Field  tests,  Moisture  content,  Season- 
al variation,  Root  zone,  Barley,  Comparison  stud- 
ies. 

Two  techniques  for  separating  soil  moisture  loss 
into  drainage  and  evapotranspiration  for  cropped 
conditions  were  compared.  The  study  was  con- 
ducted during  May  through  September  1983  at 
Ellerslie,  Alberta.  One  technique,  the  field  capacity 
method,  utilized  soil  tension  at  -4  kPa  to  demarcate 
the  cessation  of  drainage;  the  other  technique,  the 
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gradient  method  utilized  changes  in  soil  moisture 
status  relative  to  fallow  conditions,  to  mark  the 
onset  of  moisture  extraction  by  roots.  Both  meth- 
ods estimated  similar  amounts  of  drainage  and  eva- 
potranspiration for  barley  plots.  Application  and 
thus  proper  evaluation  of  these  two  methods  were 
limited  because  more  than  83%  of  the  total  drain- 
age occurred  during  a  3-week  period  in  which 
only  the  Penman  method  for  estimating  evapotran- 
spiration could  be  used.  (Author's  abstract) 
W89-13180 


ESTIMATED  LONG-TERM  SOIL  MOISTURE 
VARIABILITY  ON  THE  CANADIAN  PRAI- 
RIES. 

Agriculture  Canada,  Ottawa  (Ontario).  Land  Re- 
source Research  Centre. 
R.  De  Jong,  and  A.  Bootsma. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
68,  No.  2,  p  307-321,  May  1988.  7  fig,  5  tab,  27  ref. 

Descriptors:  'Soil  water,  'Prairies,  'Canada, 
•Water  conservation,  *Wheat,  'Water  stress,  Agri- 
culture, Regression  analysis,  Correlation  analysis, 
Fallowing,  Soil-water-plant  relationships,  Moisture 
availability,  Available  water-holding  capacity,  Sea- 
sonal variation. 

Soil  water  contents  under  wheat  production  sys- 
tems on  the  Canadian  prairies  were  estimated  using 
the  Versatile  Soil  Moisture  Budget,  which  was 
modified  to  include  an  estimated  seeding  date  and 
a  biometeorological  time  scale.  Large  year-to-year 
variability  required  the  use  of  long  term  (60  yr) 
data  to  describe  seasonal  and  probable  occurrences 
of  soil  water  contents  for  27  stations.  Regression 
and  correlation  analyses  were  used  to  simplify 
presentation  of  the  data  and  to  display  their  spatial 
distribution.  Summer  fallowing  was  most  effective 
in  conserving  water  in  areas  with  intermediate 
spring  soil  water  contents  and  on  soils  with  a 
higher  available  water-holding  capacity  (AWC).  In 
abnormally  dry  years  (i.e.,  10%  probability) 
summer  fallowing  conserved  more  water  in  the 
wetter  areas,  while  increasing  the  AWCs  had  the 
greatest  effect  on  conserved  water  in  the  interme- 
diate areas.  Soil  water  contents  at  heading  were 
greater  under  wheat-fallow  rotation  compared  to 
continuous  wheat  and  increased  with  increasing 
AWCs.  Water  contents  of  less  than  50%  of  AWC 
at  heading  occurred  with  a  probability  of  80%  or 
higher  in  most  areas,  indicating  some  stress  is  expe- 
rienced in  most  years.  Summer  fallowing  lowered 
the  probability  only  slightly  on  soils  with  a  low 
AWC,  but  by  10-20%  on  the  higher  AWC  soils. 
The  probability  of  extreme  water  stress  at  heading 
(i.e.,  water  contents  <  or  =  10%  of  AWC)  ranged 
from  0%  in  the  wettest  areas  to  40-60%  in  the 
driest  climatic  area.  (Author's  abstract) 
W89-13182 


EFFECTS  OF  AGRICULTURAL  WATER 
TABLE  MANAGEMENT  ON  DRAINAGE 
WATER  QUALITY. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic   entry  see  Field   5G. 
W89-13320 


SOIL  CHEMISTRY  AND  PHOSPHORUS  RE- 
TENTION CAPACITY  OF  NORTH  CAROLINA 
COASTAL  PLAIN  SWAMPS  RECEIVING 
SEWAGE  EFFLUENT. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry   see  Field   5D. 

W89-13353 

STABLE-ISOTOPE  INVESTIGATION  OF 
VAPOR  TRANSPORT  DURING  GROUNDWAT- 
ER RECHARGE  IN  NEW  MEXICO. 

New  Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

F.  M.  Phillips,  R.  G.  Knowlton,  and  A.  R. 

Campbell. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161  as  PB89-193361/ 

AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
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fiche.  New  Mexico  Water-Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  237,  February  1989.  88p,  24  fig,  41  ref,  append. 
Contract  14-08-0001-G1438.  State  project  1345644; 
USGSG 143806. 

Descriptors:  'Stable  isotopes,  'Groundwater  re- 
charge, 'Water  vapor,  'New  Mexico,  'Isotope 
studies,  'Flash  distillation,  Deuterium,  Oxygen  iso- 
topes, Tritium,  Chlorine,  Analytical  technique, 
Hydrogen  isotopes. 

New  Mexico  (especially  the  southern  part  of  the 
state)  is  heavily  dependent  on  groundwater  for 
agricultural  irrigation,  municipal  supply,  and  eco- 
nomic development.  The  quantification  of  re- 
charge is  thus  very  important  to  scientist,  engi- 
neers, and  water  resource  planners.  A  technique 
was  presented  to  model  the  transport  of  the  stable 
isotopes  H2  and  018.  This  technique  is  based  upon 
work  by  Barnes  and  Allison  (1984).  The  model 
developed  here  can  predict  the  shape  of  the  stable 
isotope  profiles  in  the  vadose  zone,  and  also  quanti- 
fy the  vapor  flux  portion  of  soil-water  movement. 
Through  a  non  linear  least-squares  approach,  the 
model  is  matched  to  an  observed  isotope  profile  by 
optimizing  the  values  of  specified  variables.  The 
optimized  parameters  are  then  used  to  solve  nu- 
merically for  the  vapor  flux  as  a  percentage  of  the 
deep  flux  of  water  below  the  root  zone.  This 
technique  of  modeling  the  isotope  species  transport 
is  much  more  robust  than  conventional  heat  and 
moisture  flow  modeling  techniques.  This  conclu- 
sion stems  from  the  fact  that  the  effective  isotopic 
diffusivities  vary  little  with  water  content,  whereas 
hydraulic  diffusivity  is  strongly  dependent  on 
water  content.  Based  upon  the  model  results,  in  the 
top  2.7  m  of  the  soil  profile  a  depth-averaged 
estimate  of  15  to  33%  of  the  total  soil-water  move- 
ment is  in  the  vapor  phase.  This  implies  that  the 
liquid  flux  of  water  is  most  important  in  the  re- 
charge process.  The  vapor  flux  is  substantial 
enough  to  strongly  influence  the  solute  transport 
characteristics  of  the  system.  The  strong  down- 
ward vapor  flux  is  also  confirmed  qualitatively  by 
the  pronounced  minimum  in  the  isotope  profiles. 
The  lighter  isotopes,  016  and  H  1,  are  preferential- 
ly transported  in  the  vapor  phase  and  condensed  at 
depth,  thereby  causing  the  depletion  of  the  isotope 
ratios.  A  vacuum  distillation  procedure  has  been 
developed  to  extract  soil  water  from  soil  samples 
without  isotopic  fractionation.  This  new  technique 
is  an  alternative  to  the  azeotrophic  toluene  distilla- 
tion method  used  by  other  investigation.  (Phillips- 
NM  Inst.  Mining  and  Technology) 
W89-13359 


CONTRIBUTION  OF  SUBSOIL  AND  AQUIFER 
MICROORGANISMS  TO  GROUNDWATER 
QUALITY. 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 13406 
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REASONS  FOR  THE  ACCLIMATION  FOR  2,4- 
D  BIODEGRADATION  IN  LAKE  WATER. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12176 


DELIVERY  OF  NONPOINT-SOURCE  PHOS- 
PHORUS FROM  CULTD/ATED  MUCKLANDS 
TO  LAKE  ONTARIO. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Bureau  of  Technical  Services  and 
Research. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12177 


IMPORTANCE  OF  PHYTOPLANKTON  PHO- 
TOADAPTATION  IN  INFLUENCING  ESTI- 
MATES OF  INTEGRAL  PHOTOSYNTHESIS. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 

D.  C.  Pierson. 

Nordic  Hydrology  NOHYBB,  Vol.  20,  No.  1,  p 


53-72,  1989.  7  fig,  1  tab,  27  ref. 

Descriptors:  'Light  quality,  'Limnology,  'Phyto- 
plankton,  'Photosynthesis,  'Lakes,  Mixing,  Pho- 
toadaptation,  Estimating,  Limiting,  Biomass. 

The  rates  of  light  limited  (alphaB)  and  light  satu- 
rated (PmaxB)  photosynthesis  per  unit  chlorophyll 
often  showed  significant  differences  between  the 
samples  from  the  top  and  the  bottom  of  the  mixed 
layer  in  Lake  Erken.  The  importance  of  these 
vertical  variations  to  the  photosynthetic  rate  of  the 
lake  as  a  whole  was  examined  by  systematically 
changing  the  vertical  weighting  given  to  the  bio- 
mass specific  photosynthesis  rates  associated  with 
each  depth,  when  calculating  integral  photosynthe- 
sis. These  simulations,  carried  out  over  the  3 
month  period  from  July  to  September  of  1987, 
suggest  that  vertical  variations  in  rates  of  biomass 
specific  photosynthesis  could  account  for  at  most  a 
24  to  36  percent  change  in  monthly  rates  of  inte- 
gral photosynthesis.  This  variance  in  integral  pho- 
tosynthesis was  similar  to  that  which  could  result 
from  inaccurate  estimates  of  integral  biomass,  but 
was  less  than  the  measured  temporal  variability  in 
integral  photosynthesis.  It  was  not  possible  to  iden- 
tify the  specific  processes  responsible  for  the  verti- 
cal variations  in  biomass  specific  photosynthesis, 
but  evidence  does  suggest  that  photoinhibition  of 
the  surface  phytoplankton  was  partially  responsi- 
ble, particularly  when  biomass  increased  in  the 
presence  of  blue-green  algae.  Simulations  which 
increasingly  redistributed  the  total  integral  biomass 
to  the  upper  1-4  m  of  the  water  column  suggest 
that  while  the  upward  migration  of  blue-green 
algae  may  lead  to  enhanced  levels  of  photoinhibi- 
tion, the  effect  on  integral  photosynthesis  may  be 
partially  offset  by  increased  concentrations  of  bio- 
mass at  surface  light  intensities.  (Author's  abstract) 
W89-12198 


LAKE  TINAROO  (AUSTRALIA):  TOWARDS  A 
MANAGEMENT  PLAN. 

Queensland  Water  Resources  Commission,  Mar- 
eeba  (Australia).  Far  Northern  Regional  Office. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-12216 


WATER  QUALITY,  PHOSPHORUS  BUDGETS 
AND  MANAGEMENT  OF  DUNE  LAKES  USED 
FOR  RECREATION  IN  QUEENSLAND  (AUS- 
TRALIA). 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12218 


NEW   FORM   OF  WATER   QUALITY   INDEX 
FOR  RIVERS  AND  STREAMS. 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
For  primary  bibliographic  entry  see  Field  7C. 
W89- 12220 


IMPACT  OF  CATCHMENT   URBANISATION 
ON  LAKE  MACQUARIE  (AUSTRALIA). 

State   Pollution  Control   Commission,   Lidcombe 

(Australia). 

For  primary  bibliographic  entry  see  Field  4C. 

W89-12231 


WATER  QUALITY  MANAGEMENT  AT  PALM 
MEADOWS  GOLF  COURSE  (AUSTRALIA)  BY 
LEVHTED  TIDAL  EXCHANGE. 

Winders,  Barlow  and  Morrison  Pty  Ltd.,  Brisbane 

(Australia). 

For  primary   bibliographic   entry   see   Field   5G. 

W89-12232 


SEASONAL  DYNAMICS  OF  BENTHIC  DIA- 
TOMS ON  SOLDD  SUBSTRATES  OF  THE  SE- 
VASTOPOL BAY  (SEZONNAYA  DEVAMIKA 
BENTOSNTKH  DIATOMOVTKH  VODOROS- 
LEI  NA  TVERDTKH  SUBSTRATAKH  SEVAS- 
TOPOL'SKOI  BUKHTY). 

Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologii 
Yuzhnykh  Morei. 


E.  L.  Nevrova,  and  N.  E.  Gusliakov. 

Ekologiia  Moria,  Vol.  30,  p  25-28,  1988.  3  tab,  15 

ref.  English  summary. 

Descriptors:  'USSR,  'Benthic  environment,  'Dia- 
toms, 'Sevastopol  Bay,  'Seasonal  variation,  Water 
pollution,  Vertical  distribution. 

The  systemic  composition,  total  numbers  and  bio- 
mass of  benthic  diatoms  were  studied  year  round  at 
0-0.5  m  at  2  stations  in  Sevastopol  Bay  in  the  Black 
Sea.  The  maximum  number  and  biomass  were 
found  in  spring  at  a  depth  of  0.5  m  in  this  closed 
bay  subject  to  pollution.  (Author's  abstract) 
W89- 12250 


PHOSPHATE  CONSUMPTION  BY  DIFFER- 
ENT DIMENSIONAL  FRACTIONS  OF  A  MI- 
CROPLANKTONIC  COMMUNITY  IN  THE 
MEDITERRANEAN  (POTREBLENIE  FOSFA- 
TOV  RAZLICHNYMI  RAZMERIYMI  FRAKT- 
SIIAMI  MIKROPLANKTONNOGO  SOOBSH- 
CHESTVA  V  SREDIZEMNOM  MORE). 
Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologii 
Yuzhnykh  Morei. 

A.  V.  Parkhomenko,  and  L.  V.  Georgieva. 
Ekologiia  Moria,  Vol.  30,  p  46-50,  1988.  2  tab,  13 
ref.  English  summary. 

Descriptors:  'Nutrients,  'Cycling  nutrients,  'Phos- 
phates, 'Mediterranean  Sea,  'Phytoplankton,  Spe- 
cies composition. 

Species  composition,  phytoplankton  numbers,  and 
phytoplankton  dimensional  structures  were  investi- 
gated in  a  Mediterranean  photic  layer.  The  amount 
of  phosphate  consumed  by  seven  different  dimen- 
sional fractions  of  microplankton  was  analyzed. 
The  0.4-3  microm-size  fraction  of  the  microplank- 
ton was  responsible  for  the  greatest  consumption 
of  phosphates  (about  80%).  (Author's  abstract) 
W89-12252 


CONSUMPTION  OF  INORGANIC  PHOSPHO- 
RUS BY  DIFFERENT  DEvIENSIONAL 
GROUPS  OF  MICROPLANKTON  IN  SEVAS- 
TOPOL BAY  (POGLOSHCHENIE  NEORGANI- 
CHESKOGO  FOSFORA  RAZLICHNYMI  RAZ- 
MERNYMI  GRUPPAMI  MIKROPLANKTONA 
V  SEVASTOPOL'SKOI  BUKHTE). 
Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologii 
Yuzhnykh  Morei. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-12253 


ACCUMULATION  AND  FIXATION  OF  VARI- 
OUS FORMS  OF  STABLE  AND  RADIOACTIVE 
SULPHUR  BY  THE  BLACK  SEA  ALGAE  (NA- 
KOPLENIE  I  FIKSATSIIA  RAZLICHNYKH 
FORM  STABILVNOI  I  RADIOAKTTVNOI 
SERY  CHERNOMORSKEvII  VODOROSLIAMI) 
(IN  RUSSIAN). 

Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologii 
Yuzhnykh  Morei. 
D.  D.  Ryndina. 

Ekologiia  Moria,  Vol.  30  p  78-82,  1988.  3  tab,  9  ref. 
English  summary. 

Descriptors:  'Eutrophic  waters,  'USSR,  'Algae, 
'Sulfates,  'Black  Sea,  'Bioaccumulation,  Fate  of 
pollutants,  Macrophytes,  Sulfur  compounds, 
Sulfur. 

Results  of  studies  are  presented  that  show  the 
distribution  of  various  forms  of  radioactive  and 
stable  sulphur  with  respect  to  the  biochemical 
components  of  sea  algae  Cystoseira  barbata  and 
Enteromorpha  intestinalis.  It  was  found  that  sul- 
phur in  the  form  of  sulfate  ions  accumulated  in 
plant  tissues  is  reduced  to  35S(-2).  The  access  of 
bivalent  sulphur  35S(-2)  to  macrophytes  from  the 
environment  is  extremely  difficult.  Because  the 
bivalent  sulfur  is  localized  in  protein  substances  it 
loses  mobility.  The  availability  of  various  forms  of 
sulphur  (sulpho-conjugate,  proteinaceous,  inorgan- 
ic) in  the  algae  show  that  sulfur  compounds  have 
diverse  functions  in  the  vital  activities  of  the  orga- 
nism. (Author's  abstract) 
W89- 12254 
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WATER  CYCLE— Field  2 


PRODUCTION  OF  BACTERIOPLANKTON  IN 

SOME     BULGARIAN     RESERVOIRS     (PRO- 

DUKTSIYA  BAKTERIOPLANKTONA  V  NEKO- 

TORVKL  VODO   KHRANILISHCHAKL   BOL- 

GARID  (IN  BULGARIAN). 

Bulgarian  Academy  of  Sciences,   Sofia.  Inst,   of 

Zoology. 

T.  A.  Tsankova. 

Hydrobiologia  HYDRB8,  Vol.  27,  p  36-40,  1986.  2 

tab,  16  ref.  English  summary. 

Descriptors:  "Bulgaria,  *Bacteria,  'Reservoirs, 
•Limnology,  Biomass,  Eutrophication,  Water  pol- 
lution effects,  Drinking  water. 

The  production  of  bacterioplankton,  the  speed  of 
propagation,  and  bacterial  biomass  was  investigat- 
ed in  the  Bulgarian  reservoirs  of  Iskar,  Stoudena 
and  Pancarevo  for  the  period  1978-1980.  The  aver- 
age 24  hr  bacterial  production  was  greater  in  the 
contaminated  reservoir  of  Pancarevo  (1.75  mg/cu 
dm  moist  weight)  than  in  the  pure  drinking  water 
reservoirs  of  Iskar  and  Stoudena  (0.54  and  0.25 
mg/cu  dm  moist  weight).  On  the  basis  of  these 
data  for  bacterial  production,  as  well  as  some  other 
indicators,  it  is  concluded  that  microflora  activity 
is  more  intense  in  the  more  trophic  water  reser- 
voirs. (Author's  abstract) 
W89-12257 


DYNAMICS  OF  THE  QUANTITATIVE  BACTE- 
RIOLOGICAL CHARACTERISTICS  OF 
WATER  QUALITY  IN  MESTA  RD7ER  IN  CON- 
NECTION WITH  ITS  SELF-PURIFICATION 
(DINAMIKA  KOLICHESTVENNYKH  MIKRO- 
BIOLOGICHES  KIKH  POKAZATELEI  KA- 
CHESTVA  VODY  PEKI  MESTA  VSVIYAZI  C 
EYO  SAMOOHISHCLENTEN)  (IN  BULGARI- 
AN- o  r  , 
Bulgarian  Academy  of  Sciences,   Sofia.   Inst,  ot 

Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12258 


PRODUCTION  OF  ORGANIC  MATTER  IN 
GEOTHERMAL  SOURCES  (PRODUTSIRO- 
VANIE  ORGANICHESKOGO  VESHCHESTVA 
V  GEOTERMAL'NYKH  ISTOCHNIKAK). 

Akademiya  Navuk  BSSR,  Minsk.  Inst,  of  Zoology. 
N.  N.  Khmeleva,  and  A.  P.  Ostapeniya. 
Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  23, 
No.  1,  p  8-12,  1987.  1  fig,  2  tab,  11  ref.  English 
summary. 

Descriptors:  *Geothermal  resources,  *Primary 
productivity,  'Cyanophyta,  'Organic  matter,  Bac- 
teria, Algae,  Trophic  level,  Temperature  gradient. 

Ecosystems  of  geothermal  sources  are  character- 
ized by  considerable  values  of  primary  production 
(5-20  g  of  02/sq  m/day),  white  the  water  quality 
remains  high.  Blue-green  algae  are  a  basic  produc- 
er of  the  organic  matter.  They  form  (together  with 
bacteria)  an  algal-bacterial  mat  on  the  bottom.  The 
mat  is  a  trophically  valuable  substance  and  satisfies 
food  requirements  of  heterotrophic  ecosystem 
links.  A  peculiarity  of  the  geothermal  water  bodies 
is  their  division  into  autotrophic  and  heterotrophic 
zones  associated  with  the  temperature  gradient  of 
the  operation  of  the  biological  processes.  (Author's 
abstract) 
W89-12266 


DYNAMIC  INFUSARIA  FROM  WATER  RES- 
ERVOIRS IN  NAKHICHEVANNIAN  ASSR 
(SVOBODNOZHIVUSHCHIE  INFUZORII  VO- 
DOKHRANILISHCHIE    NAKHICHEVANSKOI 

ASSR). 

Akademiya  Nauk  Azerbaidzhanskoi  SSR,  Baku. 
Inst.  Zoologii. 
I.  K.  Aleksandrov. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  23, 
No.  1,  p  26-31,  1987.  5  fig,  11  ref.  English  summa- 
ry- 
Descriptors:  'Protozoa,  'Limnology,  'Reservoirs, 
'Azerbaijan,  'Species  composition,  'Seasonal  vari- 
ation, Aquatic  animals,  Population  dynamics. 

Protozoa  from  four  water  reservoirs  of  the  Nakhi- 
chevanian  ASSR  (Negramian,  Uzunobinian,  Nak- 


hichevanian,  and  Dastagelian)  were  studied.  Sixty- 
five  of  the  168  species  were  observed  for  the  first 
time  in  the  USSR.  Their  comparison  (by  the 
number  of  species)  with  protozoa  in  other  regions 
of  Azerbaijan  shows  diversity  and  considerable 
difference  in  the  species  composition  of  these  ani- 
mals populating  water  reservoirs  of  the  Nakhiche- 
vanian  ASSR  (K  =  0.27).  The  seasonal  dynamics  of 
these  protozoa  is  characterized  by  three  peaks: 
spring,  summer  and  autumn.  Vertical  distribution 
of  the  most  typical  species  of  planktonic  and 
benthic  protozoa  is  being  analyzed.  (Author's  ab- 
stract) 
W89-12267 


CHEMICAL  COMPOSITION  OF  WATER  AND 
PLANKTON  IN  A  COOLANT-RESERVOIR 
(ATOMIC-ENERGY)  IN  SOUTHERN  UKRAINE 
(KHIMICHESKII  SOSTAV  VODY  I  PLANK- 
TON VODOEMA-OKHLADITELIA  IUZHNO- 
UKRAESSKII  AES). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
gii. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12271 


SUBGLACIAL  AND  GLACIAL  COEXISTENCE 
OF  ALGOFLORA  (PODLEDNYE  I  LEDOVYE 
SOOBSHCHESTVA  VODOROSLEI). 

Bashkirskii  Gosudarstvennyi  Univ.,  Ufa  (USSR). 
F.  B.  Shkundina. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 
No  6,  p  15-18,  1988.  2  tab,  5  ref.  English  summary. 

Descriptors:  'USSR,  'Lake  Kandry-Kul,  'Kama 
River,  'Belaya  River,  'Algae,  'Iced  lakes,  'Gla- 
ciers, Karst  lakes,  Lake  ice,  Saline  lakes,  Cold 
regions,  Species  composition,  Biomass,  Rivers, 
Pollution  index,  Phytoplankton. 

Species  composition,  quantity  and  biomass  were 
investigated  for  subglacial  and  glacial  algae  of  the 
Kandry-Kul  (a  saltwater  karst  lake)  and  the  Belays 
river,  the  largest  left-bank  influx  of  the  Kama 
river.  A  community  diverse  in  species  composition 
has  developed  under  ice  in  lake  Kandry-Kul.  The 
species  composition  of  phytoplankton  in  the 
Belaya  river  was  considerably  poorer.  Dominant 
species  prevailed  in  both  water  bodies  in  winter. 
Algae  were  found  in  ice  of  lake  Kandry-Kul  and 
the  Belaya  river.  The  quantity  and  biomass  of 
phytoplankton  in  the  subglacial  period  was  low. 
According  to  the  pollution  index  the  samples  char- 
acterized alpha-oligosaprobic  and  beta'  beta-meso- 
saprobic  zones  in  Lake  Kandry-Kul,  and  an  alpha- 
mesosaprobic  zone  in  the  Belaya  river.  (Author's 
abstract) 
W89-12272 


EPIPHYTIC  ALGAE  GROUPINGS  IN  CANALS, 
AND  THEIR  IMPACT  ON  WATER  QUALITY 
(EPIFITNYE  GRUPPIROVKI  VODOROSLEI  V 
KANALAKH  I  IKH  ZNACHENIE  DLIA  FOR- 
MIROVANIIA  KACHESTVA  VODY). 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

g»- 

O.  A.  Kuz'ko. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 

No  6,  p  25-28,  1988.  1  tab,  7  ref.  English  summary. 

Descriptors:  'Canals,  'Crimea,  'Epiphytes,  'Algal 
growth,  Aquatic  plants,  Channels,  Water  quality, 
Plant  populations,  Cattails. 

Epiphytic  algae  groupings  which  develop  on  vari- 
ous species  of  higher  aquatic  plants  (common  reed, 
narrow-leaved  cattail,  etc.)  were  studied  in  the 
North-Crimean  channel,  a  typical  large  nonreveted 
stream  watercourse.  The  species  of  higher  aquatic 
plant  does  not  exert  an  essential  effect  on  the 
composition  of  the  epiphytic  algal  groupings,  but  it 
does  play  a  key  role  in  their  quantitative  develop- 
ment. It  is  shown  that  epiphytic  algal  groupings,  in 
nonreveted  channels  with  a  predominance  of 
common  reed  communities,  do  not  have  a  negative 
effect  on  the  water  quality  and  evoke  no  biological 
damage.  (Author's  abstract) 
W89-12274 


Lakes — Group  2H 

OVERGROWTH  PECULIARITIES  IN  THE 
RESERVOIRS  OF  UKRAINIAN  ALLUVIAL 
PLAINS  (DEMAMIKA  ZARASTANIYA  VO- 
DOIEMOV  UKRAENSKOGO  POLEC'YA). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Botaniki. 
T.  L.  Andrienko. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 
No  2,  p  7-13,  1988.  2  fig,  17  ref.  English  summary. 

Descriptors:  'Reservoirs,  'USSR,  'Aquatic  plants, 
•Ukraine,  'Vegetation  effects,  Aquatic  weeds, 
Meadows. 

Patterns  of  overgrowth  of  the  Ukrainian  Polessie 
water  bodies  were  investigated.  General  tendencies 
of  overgrowth  in  different  groups  of  the  regional 
water  bodies  were  determined.  A  leading  role  was 
established  for  the  dominant  aquatic  vegetation 
species  in  the  northern  sections  of  the  Ukrainian 
SSR.  The  overgrowth  of  the  water  bodies  results 
in  the  formation  of  communities  of  mire  and 
meadow  type  vegetation  which  are  widely  distrib- 
uted in  this  region.  (Author's  abstract) 
W89- 12279 


CONSUMPTION  OF  BACTERIA  BY  CERTAIN 
GROUPS  OF  ORGANISMS  IN  A  KIEV  RESER- 
VOIR (POTREBLENIE  PLANKTONNYKH 
BAKTERII  NEKOTORYMI  GRUPPAMI  ZOO- 
PLANKTONA  V  KIEVSOM  VODOKHRANI- 
LISHCHE). 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

T.  V.  Golovko,  and  G.  A.  Zhdanova. 
Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 
No  2,  p  52-58,  1988.  1  fig,  2  tab,  28  ref.  English 
summary. 

Descriptors:  'Limnology,  'Food  chains,  'Bacteria, 
'Copepods,  'Rotifers,  'Kiev  Reservoir,  'Reser- 
voirs, Seasonal  variation,  Plankton,  Nutrition. 

Studies  of  the  intensity  and  efficiency  of  the  con- 
sumption of  bacterial  nutritional  resources  in  the 
Kiev  reservoir  by  the  Copepoda  and  Rotifer  zoo- 
plankton  have  shown  that  planktonic  bacteria  are 
able  to  provide  a  considerable  part  of  the  ration  for 
the  consumers  studied.  Bacteria  were  of  maximum 
trophic  significance  in  July  and  in  the  areas  with 
river  conditions.  A  positive  relation  between  con- 
sumption of  bacteria  and  their  concentration  was 
observed  only  with  the  most  typical  (for  the  Kiev 
reservoir)  amount  of  consumers.  (Author's  ab- 
stract) 
W89- 12281 


METHODOLOGICAL  FUNDAMENTALS  IN 
STUDYING  SEDIMENTATION  IN  RESER- 
VOIRS-A  SURVEY  (METODOLOGICHESKIE 
OSNOVY  IZUCHENTYA  SEDIMENTATSII  V 
VODOEMAKH)  (OBZOR). 
Akademiya  Nauk  Armyanskoi  SSR,  Sevan.  Hy- 
drobiological  Station. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-12283 


ECHO  LOCATION  OF  CORIXIDS  IN  DEEP 
WATER  IN  AN  ACID  LOCH. 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 
For  primary  bibliographic  entry  see  Field  5C. 

W89-12288 


EFFECT  OF  A  DEVELOPING  ALGAL  ASSEM- 
BLAGE ON  THE  HYDRODYNAMICS  NEAR 
SUBSTRATES  OF  DIFFERENT  SIZES. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-12289 

MEXICAN  ROTIFERS  AS  INDICATORS  OF 
WATER  QUALITY  WITH  DESCRIPTION  OF 
COLLETHECA  RIVERAI,  N.SP. 

Universidad  Nacional  Autonoma  de  Mexico, 
Mexico  City.  Escuela  Nacional  de  Estudios  Profe- 
sionales  Iztacala. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 
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For  primary  bibliographic  entry  see  Field  5A. 
W 89- 12291 


DIEL  DRIFT  AND  VERTICAL  STRATIFICA- 
TION OF  DRIFTING  MACROINVERTE- 
BRATES  IN  A  LARGE  EUROPEAN  RESER- 
VOIR (RYTHME  NYCTHEMERAL  ET  DISTRI- 
BUTION VERTICALE  DE  LA  DERIVE  DES 
MACROINVERTEBRES  BENTHIQUES  DANS 
UNE  GRANDE  RIVIERE  EUROPEENNE). 
Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 
logie  des  Eaux  Douces. 
B.  Cellot. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  115, 
No.  2,  p  265-286,  April  1989.  5  fig,  1  tab,  74  ref, 
append.  English  summary. 

Descriptors:  *Aquatic  drift,  'Stratification, 
•Stream  biota,  *Macroinvertebrates,  'Reservoirs, 
Diel  drift,  Vertical  distribution,  Aquatic  insects, 
Rhone  River,  France,  Diurnal  distribution. 

Diel  drift  of  macroinvertebrates  was  examined,  in 
July,  at  three  levels  in  the  water  column  of  a  7th 
order  stream,  the  Upper  Rhone,  near  Lyon 
(France).  The  phenomenon  for  total  organisms 
(Hydra  excepted)  was  three  time  greater  at  night 
for  all  depths,  chiefly  due  to  aquatic  insects.  Total 
drift  density  was  continuously  twice  as  high  near 
the  bottom  than  at  the  surface  level.  All  the  taxa, 
however,  did  not  exhibit  this  kind  of  vertical  distri- 
bution. There  was  no  apparent  pattern  in  stratifica- 
tion by  size,  but  the  larger  individuals  were  found 
to  be  prone  to  drift  with  more  nocturnal  periodici- 
ty than  the  smaller  ones.  (Author's  abstract) 
W89- 12292 


GROWTH  CHARACTERISTICS  OF  WATER 
LETTUCE  (PISTIA  STRATIOTES  L.)  IN 
SOUTH-WEST  NIGERIA. 

Ibadan  Univ.  (Nigeria).  Dept.  of  Botany. 

B.  M.  Sharma,  and  M.  K.  C.  Sridhar. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 

No.  2,  p  305-312,  April  1989.  6  tab,  14  ref. 

Descriptors:  'Water  lettuce,  'Aquatic  weed  con- 
trol, 'Nigeria,  'Aquatic  weeds,  'Floating  plants, 
•Plant  growth,  'Lakes,  'Saline  water  intrusion, 
•Water  pollution  effects,  Hydrogen  ion  concentra- 
tion, Light,  Sodium  chloride,  Sodium  nitrate, 
Pistia,  Water  hyacinth. 

Growth  characteristics  of  water  lettuce  (Pistia 
stratiotes),  a  predominant  aquatic  weed  in  Nigeria, 
were  studied  under  different  environmental  condi- 
tions. The  optimal  pH  was  found  to  be  6.1.  It 
showed  signs  of  decay  when  grown  under  continu- 
ous light.  Pure  sea  water  and  sea  water  diluted  in 
4:1  ratio  with  lake  water  were  found  unfavorable 
for  growth.  Mildly  polluted  waters  were  found 
favorable.  The  plants  tolerated  up  to  2000  mg/1 
sodium  chloride  and  1.5  mg/1  sodium  nitrate.  The 
studies  on  salinity  have  a  special  significance  in 
Nigeria.  In  some  areas,  there  is  a  constant  intrusion 
of  sea  water  from  Atlantic  Ocean  during  certain 
periods  of  the  year.  In  those  areas,  water  lettuce  is 
not  common.  During  September  1984,  the  sea  at 
Lagos  received  large  quantities  of  water  hyacinth 
possibly  from  the  neighboring  countries  and  till 
today,  it  has  been  causing  nuisance  in  the  coastal 
waters  through  proliferation.  In  this  context,  the 
salinity  tolerance  with  and  without  organic  matter, 
of  aquatic  plants  will  be  useful  for  the  future 
control  measures.  (Author's  abstract) 
W89-12293 


ANALYSIS  OF  THE  COMMUNITY  STRUC- 
TURE OF  PLANKTONIC  CILIATED  PROTO- 
ZOA RELATIVE  TO  TROPHIC  STATE  IN 
FLORIDA  LAKES. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

J  R.  Beaver,  and  T.  L.  Crisman. 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  3,  p  177- 

184,  April  22,  1989.  3  fig,  3  tab,  22  ref. 

Descriptors:  'Zooplankton,  'Trophic  level, 
•Lakes,  'Limnology,  'Protozoa,  Species  composi- 
tion, Florida,  Oligotrophic  lakes,  Eutrophic  lakes, 
Eutrophication,  Acidic  water,  Productivity,  Sub- 
tropic  zone,  Biomass,  Species  diversity. 


The  planktonic  ciliate  populations  of  30  Florida 
lakes  constituting  a  broad  trophic  gradient  were 
examined  to  determine  the  response  of  protozoan 
community  structure  to  increasing  eutrophication. 
Both  ciliate  abundance  and  biomass  were  strongly 
related  to  lake  trophic  state.  Comparison  of  the 
Florida  data  base  with  a  comparable  north  temper- 
ate lake  group  indicated  that  subtropical  lakes  gen- 
erally possess  higher  ciliate  abundance  and  biomass 
at  a  given  trophic  state  than  temperate  lakes.  How- 
ever, the  equations  derived  for  each  data  base  were 
not  significantly  different.  Community  diversity 
and  species  richness  increased  with  increasing  lake 
productivity.  Highly  acidic  lakes  displayed  signifi- 
cantly reduced  diversity  and  numbers  of  species 
when  contrasted  with  nonacidic  oligotrophic  lakes. 
Presence-absence  data  produced  three  assem- 
blages: an  ubiquitous  association  of  primarily  small 
ciliate  taxa,  a  group  of  large  ciliates  mainly  restrict- 
ed to  eutrophic-hypereutrophic  lakes,  and  very 
large  ciliate,  Stentor  niger,  which  dominated  the 
protozoan  communities  of  acidic  oligotrophic 
lakes.  (Author's  abstract) 
W89- 12302 


INFLUENCES  OF  A  COLLECTOR-FILTERER 
CADDISFLY  (TRICHOPTERA:  HYDROP- 
SYCHE  BETTENI  ROSS)  ON  LEAF  PROCESS- 
ING RATES  IN  AN  ARTIFICIAL  STREAM. 

Nebraska  Univ. -Lincoln.  Dept.  of  Biometrics  and 

Information  Systems. 

P.  O.  Darrow,  and  R.  S.  Holland. 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  3,  p  201- 

205,  April  22,  1989.  1  fig,  3  tab,  13  ref. 

Descriptors:  'Food  habits,  'Stream  biota,  'Artifi- 
cial streams,  'Leaf  processing,  'Aquatic  insects, 
'Caddisflies,  'Cottonwood  trees,  'Particulate 
matter,  Hydropsyche,  Leaves,  Experimental 
design. 

A  2  x  6  unbalanced  fixed  effects  factorial  treatment 
design  was  used  to  examine  the  effects  of  a  collec- 
tor-filterer  on  leaf  processing  rates  of  American 
cottonwood  (Populus  deltoides)  in  an  artificial 
stream  over  a  6-wk  period.  Pre-leached  leaves 
were  placed  into  30  small  enclosures;  collector- 
filterer  caddisflies  (Hydropsyche  betteni)  were 
added  to  18  enclosures  resulting  in  two  treatment 
factors  (leaves  with  and  without  caddisflies). 
Changes  in  leaf  dry-weight  and  caddisfly  biomass 
were  determined  at  weekly  sampling  intervals. 
Leaf  processing  rates  were  significantly  different 
between  treatments  over  time,  with  enclosures 
without  caddisflies  exhibiting  a  greater  weight  loss 
(higher  k  value)  than  enclosures  with  caddisflies 
(p<0.01).  The  reduction  in  processing  rates  of  the 
leaves  due  to  the  presence  of  caddisflies  was  attrib- 
uted to  the  construction  of  retreats  by  these  collec- 
tor-filterers.  Under  the  influence  of  the  caddisfly, 
leaf  material  may  be  able  to  remain  as  a  viable  food 
resource  for  a  longer  period  in  the  stream.  (Au- 
thor's abstract) 
W89-12304 


EXTRACELLULAR  ENZYMATIC  ACTIVITY 
OF  AQUATIC  AND  AERO-AQUATIC  CONI- 
DIAL  FUNGI. 

Basrah  Univ.  (Iraq).  Dept.  of  Biology. 
S.  K.  Abdullah,  and  J.  Taj-Aldeen. 
Hydrobiologia  HYDRB8,  Vol.  174,  No.  3,  p  217- 
223,  April  22,  1989.  2  tab,  34  ref. 

Descriptors:  'Biodegradation,  'Aquatic  fungi, 
'Enzymes,  'Decomposing  organic  matter,  Cellu- 
lase,  Amylase,  Lipase,  Protease,  Phenol  oxidase, 
Cellulose,   Starch,  Lipids,  Proteins,  Tannic  acid. 

Nineteen  species  of  aquatic  and  aero-aquatic  coni- 
dial  fungi  were  tested  for  their  ability  to  produce 
extracellular  enzymes  which  degrade  cellulose, 
starch,  lipids,  proteins  and  tannic  acid.  The  cellulo- 
lytic  activity  was  determined  by  using  both  solid 
and  liquid  media.  The  activity  of  other  enzymes 
was  examined  using  solid  media.  Two-thirds  of  the 
species  were  able  to  hydrolyze  soluble  cellulose 
incorporated  in  solid  and  liquid  media  with  vary- 
ing degrees  of  activity.  Extracellular  culture  fil- 
trates of  Aegerita  Candida,  Helicodendron  gigan- 
teum  and  H.  tubulosum  contained  a  Cl-Cx  enzyme 
complex  that  could  degrade  both  soluble  cellulose 


and  crystalline  cellulose  (filter  paper).  Lipase  ac- 
tivity was  demonstrated  by  1 1  species.  Fourteen  of 
the  species  showed  activity  for  amylase  and  prote- 
ase, but  only  11  of  the  16  were  capable  of  degrad- 
ing tannic  acid.  (Author's  abstract) 
W89-12305 


MODEL  FOR  THE  ESTIMATION  OF  CON- 
VECTIVE  EXCHANGE  IN  THE  LITTORAL 
REGION  OF  A  SHALLOW  LAKE  DURING 
COOLING. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

H.  G.  Stefan,  G.  M.  Horsch,  and  J.  W.  Barko. 
Hydrobiologia  HYDRB8,  Vol.  174,  No.  3,  p  225- 
234,  April  22,  1989.  4  fig,  1  tab,  14  ref,  2  append. 

Descriptors:  'Model  studies,  'Water  circulation, 
•Near  shore  processes,  'Lakes,  'Littoral  zone, 
•Cooling,  •Convection,  Nutrient  transport,  Water 
temperature,  Estimating,  Water  quality. 

Cooling  of  lakes  through  the  water  surface  pro- 
duces horizontal  convective  exchange  flow  be- 
tween the  littoral  and  the  open  waters.  A  mixed- 
cells-in-series  model  is  developed  which,  using  as 
input  the  evolution  in  time  of  vertical  temperature 
profiles  measured  along  the  littoral  slope,  provides 
an  estimate  of  the  horizontal  exchange  flow  rates. 
Application  of  the  model  to  field  data  shows  that 
the  exchange  flow  can  cause  rapid  renewal  of  the 
littoral  waters.  Thermally  induced  water  exchange 
between  littoral  and  pelagic  regions  transports  dis- 
solved constituents,  e.g.  nutrients,  thereby  affect- 
ing water  quality  in  lacustrine  systems.  (Author's 
abstract) 
W89- 12306 


UPPER  MISSISSIPPI  RIVER:  SEASONAL  AND 
FLOODPLAIN  FOREST  INFLUENCES  ON  OR- 
GANIC MATTER  TRANSPORT. 

Illinois   Natural   History   Survey,   Havana.   River 

Research  Lab. 

J.  W.  Grubaugh,  and  R.  V.  Anderson. 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  3,  p  235- 

244,  April  22,  1989.  5  fig,  38  ref.  NSF  grant  BSR- 

8114563. 

Descriptors:  'Mississippi  River,  'Flood  plains, 
'Forests,  'Vegetation  effects,  'Organic  matter 
transport,  'Riparian  vegetation,  'Particulate 
matter,  'Organic  compounds,  Flood  plain  forests, 
Seasonal  variation,  Flood  peak,  Phytoplankton, 
Leaves,  Low  flow. 

Seasonal  influences  and  the  role  of  floodplain 
forest  as  source  or  sink  of  organic  matter  is  rela- 
tively unknown  for  large,  temperate  rivers.  Dis- 
charge and  fine-particulate  (FPOC),  dissolved 
(DOC),  and  total  organic  carbon  concentrations 
(TOC)  were  measured  during  five  sampling  peri- 
ods from  November  1984  to  August  1985,  above 
and  below  the  floodplain-forested  area  (1054  ha)  of 
Burlington  Island  on  navigation  Pool  19,  upper 
Mississippi  River.  Sampling  coincided  with  autum- 
nal leaf  fall  of  the  floodplain  forest,  peak  flood  and 
falling  spring  flood,  and  low-flow  conditions  prior 
to  and  during  phytoplankton  bloom.  Greatest  TOC 
transport  occurred  during  peak  flood  (8.84  million 
Kg/day)  and  leaf  fall  (7.79  million  Kg/day).  Peak 
flood  transport  was  dominated  by  FPOC  associat- 
ed with  flushing  of  material  from  upland  areas. 
Transport  during  autumnal  leaf  fall  was  predomi- 
nantly DOC  attributed  to  litter  leaching.  Seasonal 
DOC  loads  generally  increased  downstream  except 
during  the  phytoplankton  bloom  when  a  decrease 
was  associated  with  increased  microbial  metabolic 
activity.  Downstream  decline  in  FPOC  and  de- 
creasing DOC  loads  during  flood  peak  character- 
ized the  mechanism  of  deposition  and  processing  of 
FPOC  on  the  floodplain.  FPOC  concentration  was 
significantly  correlated  to  discharge  and  DOC 
concentrations  were  higher  than  FPOC  except  for 
flood  peak.  Significant  downstream  changes  in 
TOC  load  suggests  the  importance  of  riparian 
vegetation  as  an  influence  on  organic  matter  trans- 
port in  large  rivers.  (Author's  abstract) 
W89- 12307 
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RELATIONSHIP  BETWEEN  PHOTOSYN- 
THETIC  AND  RESPIRATORY  CARBON  ME- 
TABOLISM IN  FRESHWATER  PHYTOPLANK- 
TON. 

Oklahoma  Univ.,  Norman.  Dept.  of  Zoology. 
A.  W.  Groeger,  and  B.  L.  Kimmel. 
Hydrobiologia  HYDRB8,  Vol.  173,  No.  2,  p  107- 
117,  March  22,  1989.  7  fig,  2  tab,  18  ref.  TVA 
Interagency  Agreement  No.  40-1165-81,  Environ- 
mental Laboratory  of  the  US  Army  Waterways 
Experiment  Station  Interagency  Agreement  No. 
40-1199-81,  Ecological  Research  Division,  Office 
of  Health  and  Environmental  Research,  DOE 
Contract  No.  DE-AC05-840R214O0. 

Descriptors:  *Phytoplankton,  *Algae,  •Photosyn- 
thesis, *Respiration,  'Carbohydrates,  Polysacchar- 
ides, Lipids,  Proteins. 

Measurements  of  algal  carbon  metabolism  in  the 
light  and  the  dark  were  conducted  in  (1)  short- 
term  (3-h)  light  and  dark  incubations,  (2)  a  diel  (24- 
h)  experiment,  and  (3)  a  longer  term  (4-d)  carbon 
accumulation  experiment  to  examine  the  relation- 
ship between  photosynthetic  rates,  photosynthetic 
carbon  metabolism  in  the  light,  and  respiration  and 
carbon  metabolism  in  the  ensuing  dark  period  in 
natural  assemblages  of  freshwater  phytoplankton. 
High  rates  of  photosynthesis  and  polysaccharide 
synthesis  in  the  light  were  followed  by  high  rates 
of  respiration  and  polysaccharide  utilization  in  the 
dark.  Polysaccharide  was  the  major  respiratory 
substrate  in  the  dark,  and  small  molecular  weight 
metabolites,  lipids,  and  protein  were  less  important 
sources  of  metabolic  energy.  The  protein  pool 
accumulated  carbon  during  dark  incubations,  but 
more  slowly  during  active  photosynthesis  in  the 
light.  Because  the  intracellular  macromolecular 
pools  turn  over  at  very  different  rates  (polysaccha- 
ride >  protein  and  lipid),  patterns  of  short-term 
photosynthetic  carbon  metabolism  are  not  neces- 
sarily indicative  of  the  biochemical  composition  of 
the  phytoplankton.  (Author's  abstract) 
W89-12311 


PROTEIN  SYNTHESIS:  A  MEASURE  OF 
GROWTH  FOR  LAKE  PLANKTON. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

D.  R.  S.  L«an,  R.  L.  Cuhel,  and  M.  N.  Charlton. 
Hydrobiologia  HYDRB8,  Vol.  173,  No.  2,  p  119- 
126,  March  22,  1989.  6  fig,  2  tab,  30  ref. 

Descriptors:  'Limnology,  'Phytoplankton,  'Pri- 
mary productivity,  'Proteins,  'Phosphorus,  'Cy- 
cling nutrients,  Carbon  radioisotopes,  Sedimenta- 
tion, Stratification,  Zooplankton  grazing,  Particu- 
late matter,  Organic  carbon,  Epilimnion,  Lake  On- 
tario, Diurnal  variation. 

Problems  in  the  interpretation  of  C14-primary  pro- 
duction estimates  have  resulted  from  the  belief  that 
all  carbon  compounds  are  created  equal  and  few 
attempts  have  been  made  to  include  nighttime  CI  4- 
losses.  The  energetic  costs  of  protein  synthesis  are 
high  and  once  formed  protein  is  not  simply  used  as 
another  form  of  energy  but  is  conserved  along 
food  chains.  A  portion  of  the  carbohydrate  frac- 
tion is  used  to  drive  night  protein  synthesis  and 
some,  the  so-called  colloidal  dissolved  organic 
carbon  which  represents  a  portion  of  the  'extracel- 
lular production',  simple  aggregates  and  settles  out. 
Areal  productivity  measured  over  24  h  was  moni- 
tored in  Lake  Ontario  and  compared  with  losses 
through  sedimentation  and  zooplankton  grazing. 
The  balance  was  related  to  NET  changes  in  partic- 
ulate organic  carbon  concentration.  Prior  to  strati- 
fication, sedimentation  accounted  for  most  of  the 
carbon  losses  from  the  trophogenic  zone  but 
during  stratification,  zooplankton  grazing  was  cou- 
pled with  plankton  growth  (determined  as  protein 
synthesis  per  unit  particulate  protein).  This  obser- 
vation, supported  by  very  low  phosphorus  sedi- 
mentation rates,  suggests  the  phosphorus  is  effec- 
tively recycled  within  the  epilimnion.  (Author's 
abstract) 
W89-12312 


CONTRIBUTION  OF  PHYTOPLANKTON 
PRODUCTIVITY  IN  TURBID  FRESHWATERS 
TO  THEIR  TROPHIC  STATUS. 


Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Unit  for  Limnology. 

J.  U.  Grobbelaar. 

Hydrobiologia  HYDRB8,  Vol.  173,  No.  2,  p  127- 

133,  March  22,  1989.  4  fig,  1  tab,  21  ref. 

Descriptors:  'Light  quality,  'Limnology,  'Phyto- 
plankton, 'Primary  productivity,  'Turbidity,  Pho- 
tosynthesis. 

Certain  factors  influencing  phytoplankton  produc- 
tivity are  accentuated  in  turbid  waters.  They  in- 
clude mixing,  spectral  quality  shifts,  scattering, 
light  fluctuations,  and  overall  light  attenuation. 
Measurements  of  productivity  are  influenced  by 
the  presence  of  inorganic  turbidity.  Together  with 
the  above  factors  high  turbidity  causes  difficulties 
in  assessing  and  modelling  phytoplankton  produc- 
tivity. Estimations  of  the  slope  of  light  limited 
photosynthesis  vs  light  intensity,  the  maximum 
chlorophyll-specific  photosynthetic  rate,  the  light 
intensity  at  onset  of  light  saturation,  and  the  maxi- 
mum quantum  yield  at  limiting  light  intensities 
only  reflect  on  the  physiological  condition  of  the 
phytoplankton,  which  differs  little  between  water 
types  of  temperate  regions.  Measurement  of  inte- 
gral vertical  productivity,  efficiency  and  fractional 
absorption  by  the  phytoplankton  of  light  energy 
conversion,  however,  are  greatly  influenced  by  the 
inorganic  turbidity.  Because  of  high  ratios  of 
mixing  to  euphotic  depth,  the  'critical  mixing' 
depth  is  one  of  the  most  important  factors  influenc- 
ing overall  productivity  in  turbid  waters.  (Author's 
abstract) 
W89-12313 


ural  Science  Research  Council  Grant  No.  (B-PH- 
3603-102). 

Descriptors:  'Aquatic  bacteria,  'Respiration, 
'Phytoplankton,  'Algae,  'Organic  carbon,  Miner- 
alization, Food  chains,  Carbon  radioisotopes,  Me- 
tabolism. 

Measurements  of  microbial  utilization  of  extracel- 
lular organic  carbon  (EOC)  released  by  phyto- 
plankton commonly  consider  only  EOC  fractions 
subject  to  rapid  uptake.  Questions  remain  whether 
other  EOC  fractions  are  metabolized,  what  portion 
is  labile,  and  with  what  assimilation  efficiency  this 
carbon  substrate  is  utilized.  C14-EOC  was  pre- 
pared by  incubation  of  the  natural  mixed  plank- 
tonic  community  from  an  oligotrophic  lake  with 
C14-HC03  in  the  light.  C14-EOC  which  was  not 
rapidly  removed  by  heterotrophs  remained  in  solu- 
tion and  was  isolated  by  filtration.  This  residual 
EOC  was  inoculated  with  lake  microheterotrophs 
in  laboratory  microcosms,  and  utilization  kinetics 
were  determined  through  long-term  assays  of  cu- 
mulative C14-C02  production.  Time  courses  for 
C4-C02  production  were  consistent  for  all  assays 
and  were  well  described  by  a  deterministic  mixed- 
order  degradation  model.  On  twelve  sampling  oc- 
casions from  29-76%  of  residual  C14-EOC  was 
labile  to  further  metabolism  by  lake  heterotrophs. 
First-order  rate  constants  for  EOC  utilization 
showed  a  mode  of  0.05  to  0.15  per  day.  From  33- 
78%  of  gross  C14-EOC  uptake  was  respired  (mean 
50%),  indicating  appreciable  return  of  algal  EOC 
to  the  pelagic  food  web  as  microbial  biomass. 
(Author's  abstract) 
W89-12315 


DISTINCTION  BETWEEN  LIGHT-MEDIATED 
AND  LIGHT-INDEPENDENT  VARIATIONS  IN 
PHYTOPLANKTON  PRODUCTION  RATES. 

Konstanz  Univ.   (Germany,   F.R.).   Limnological 

Inst. 

M.  M.  Tilzer. 

Hydrobiologia  HYDRB8,  Vol.  173,  No.  2,  p  135- 

140,  March  22,  1989.  4  fig,  28  ref.  Deutsche  Fors- 

chungsgemeinschaft  Grant  No.  Ti  115110. 

Descriptors:  'Phytoplankton,  'Primary  productiv- 
ity, 'Photosynthesis,  'Limnology,  'Light  quality, 
Seasonal  variation,  Temperature,  Chlorophyll, 
Lake  Constance,  West  Germany. 

An  array  of  factors  simultaneously  controls  phyto- 
plankton photosynthesis  and  hence  the  primary 
production  process.  Because  their  relative  impor- 
tance shifts  both  with  depth  and  with  season,  the 
significance  of  individual  factors  cannot  be  re- 
solved by  in  situ  incubations,  even  if  all  relevant 
environmental  and  biotic  variables  are  measured. 
A  procedure  is  described  by  which,  in  addition  to 
in  situ  measurements,  photosynthesis  is  simulta- 
neously assessed  in  identical  subsamples  under  con- 
stant temperature  (10  C)  and  light  (0.66  mol/sq  m/ 
h  photosynthetically  active  irradiance  conditions, 
'in  vitro').  By  calculating  photosynthesis  per  unit 
of  chlorophyll,  effects  of  shifting  biomass  on  pho- 
tosynthesis can  be  eliminated  but  seasonal  vari- 
ations of  light-saturated  photosynthesis  generated 
by  temperature,  and  vertical  changes  of  light-re- 
quirements (e.g.  by  light-shade  adaptation)  remain 
obscure.  Quotients  of  in  situ  photosynthetic  rates 
divided  by  in  vitro  rates  allow  the  quantification  of 
light-mediated  changes.  Provided  that  photosyn- 
thesis measured  in  vitro  is  light-saturated,  quotients 
of  in  situ-.in  vitro  rates  should  never  exceed  unity. 
They  are  a  measure  of  the  degree  of  light-limita- 
tion. In  vitro  rates  normalized  to  chlorophyll  give 
information  on  temporal  changes  caused  by  vari- 
ations in  photosynthetic  capacity.  In  Lake  Con- 
stance, mean  cell  size  appear  to  control  light-satu- 
rated assimilation  numbers.  (Author's  abstract) 
W89-12314 


BACTERIAL  METABOLISM  OF  ALGAL  EX- 
TRACELLULAR CARBON. 

Michigan    State   Univ.,   Hickory    Corners.    W.K. 

Kellogg  Biological  Station. 

M.  F.  Coveney,  and  R.  G.  Wetzel. 

Hydrobiologia  HYDRB8,  Vol.  173,  No.  2,  p  141- 

149,  March  22,   1989.  3  fig,   1  tab,  41   ref.  NSF 

Grant  No.  (BSR-8307716),  DOE  Grant  No.  (DE- 

AC0276EV01599,  COO- 1599-304),  Swedish  Nat- 


ALGAL  PICOPLANKTON  PRODUCTION  AND 
CONTRIBUTION  TO  FOOD-WEBS  IN  OLIGO- 
TROPHIC BRITISH  COLUMBIA  LAKES. 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
J.  G.  Stockner,  and  K.  S.  Shortreed. 
Hydrobiologia  HYDRB8,  Vol.  173,  No.  2,  p  151- 
166,  March  22,  1989.  6  fig,  2  tab,  40  ref. 

Descriptors:  'Oligotrophic  lakes,  'Phytoplankton, 
'Algae,  'Zooplankton,  'Limnology,  'Food 
chains,  'Salmon,  'Fish  food  organisms,  Rotifers, 
Daphnia,  Quesnel  Lake,  Sproat  Lake,  British  Co- 
lumbia. 

The  pelagic  communities  of  two  contrasting  oligo- 
trophic lakes  in  British  Columbia  were  studied  to 
determine  why  an  interior,  dimictic  lake  (Quesnel) 
supports  a  greater  biomass  of  zooplankton  and 
produces  larger  planktivorous  sockeye  salmon 
(Onchorhynchus  nerka)  than  a  coastal  warm-mon- 
omictic  lake  (Sproat).  The  ultra-oligotrophic  status 
and  differing  planktivore  densities  in  Sproat  Lake 
increased  the  relative  importance  of  algal  pico- 
plankton,  diminished  the  abundance  of  large  zoo- 
plankton, and  increased  the  significance  of  rotifers 
and  other  small-bodied  zooplankton.  These  pico- 
plankton  based  food  webs  result  in  longer,  indirect 
and  less  efficient  pathways  of  carbon  flow  from 
phytoplankton  to  fish.  In  contrast,  Quesnel  Lake  is 
a  more  productive  oligotrophic  lake  and  its  pelagic 
food  webs  are  based  more  on  nanoplankton  and 
small  microphytoplankton  that  support  larger- 
bodied  zooplankton  (Daphnia,  Diaptomus),  and  a 
more  direct  and  efficient  two-step  transfer  to  fish. 
The  greater  variability  of  the  annual  recruitment  of 
sockeye  fry  in  interior  lakes  may  keep  zooplankton 
communities  in  a  non-steady  state;  this  in  turn  may 
perpetuate  the  occurrence  of  quadrennial  cyclic 
dominance  in  adult  salmon  returning  to  these  sys- 
tems. (Author's  abstract) 
W89-12316 


PRIMARY  PRODUCTION  OF  PHYTOPLANK- 
TON AND  STANDING  CROPS  OF  ZOO- 
PLANKTON AND  ZOOBENTHOS  IN  HYPER- 
TROPHIC LAKE  TEGANUMA. 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan).  Environmental  Biology  Div. 

K.  Takamura,  Y.  Sugaya,  N.  Takamura,  T. 

Hanazato,  and  M.  Yasuno. 

Hydrobiologia  HYDRB8,  Vol.  173,  No.  3,  p  173- 

184,  March  29,  1989.  7  fig,  3  tab,  56  ref. 
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Descriptors:  'Limnology,  'Japan,  'Eutrophic 
lakes,  'Phytoplankton,  'Primary  productivity, 
'Zooplankton,  'Standing  crops,  Chlorophyll  a, 
Rotifers,  Oligochaetes,  Midges,  Seasonal  variation, 
Lake  Teganuma,  Japan. 

Primary  production  of  phytoplankton  and  standing 
crops  of  zooplankton  and  zoobenthos  were  inten- 
sively surveyed  in  Lake  Teganuma,  Japan  during 
May  198  3- April  1984.  The  annual  mean  chloro- 
phyll a  concentrations  were  as  high  as  304-383 
microgram/L.  The  daily  gross  primary  production 
of  phytoplankton  was  high  throughout  the  year. 
The  peak  production  rate  was  recorded  in  August 
and  September,  when  blue-green  algae  bloomed. 
The  annual  gross  primary  production  was  estimat- 
ed as  1450  g  C/sq  m/y,  extremely  high  as  com- 
pared with  other  temperate  eutrophic  lakes.  Zoo- 
plankton was  predominantly  composed  of  rotifers. 
The  annual  mean  standing  crop  of  zooplankton 
was  0.182  g  C/sq  m  around  the  middle  between 
the  inlets  and  the  outlet  and  was  lower  than  in 
most  other  temperate  eutrophic  lakes.  Zoobenthos 
was  mostly  composed  of  Oligochaeta  and  chirono- 
mids.  The  annual  mean  standing  crop  of  zoo- 
benthos ranged  from  0.052-0.265  g  C/sq  m,  the 
lowest  values  among  temperate  eutrophic  lakes, 
which  is  in  contrast  to  the  high  primary  produc- 
tion. (Author's  abstract) 
W89-12317 


COLONIZATION  OF  NATURAL  SUBSTRATA 
OF  DIFFERENT  ROUGHNESS  AND  COLOUR 
BY  EPHEMEROPTERA  NYMPHS  USING  RE- 
TRIEVAL AND  DIRECT  OBSERVATION 
TECHNIQUES. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
R.  J.  Casey,  and  H.  F.  Clifford. 
Hydrobiologia  HYDRB8,  Vol.  173,  No.  3,  p  185- 
192,  March  29,  1989.  2  tab,  28  ref. 

Descriptors:  'Aquatic  insects,  'Colonization, 
Animal  behavior,  Mayflies,  Streams,  Lotic  envi- 
ronment. 

The  colonization  of  stream  substrata  by  Ephemer- 
optera  in  a  Canadian  Rocky  Mountain  stream  was 
investigated.  Stream  substrata  used  were  different 
textures  (smooth  and  rough)  and  colors  (dark  and 
light);  the  taxonomic  groups  studied  were  Drunella 
coloradensis  (Ephemerellidae),  Heptageniidae 
(Cinygmula  and  Epeorus)  and  a  Baetis-Ameletus 
group  (Baetidae  and  Siphlonuridae).  The  hypothe- 
sis was  tested  that  as  D.  coloradensis  nymphs  and 
other  abundant  Ephemeroptera  nymphs  increase  in 
size  they  choose  a  dark  substratum  to  remain  cryp- 
tic and  a  substratum  of  greater  texture  to  reduce 
the  risk  of  being  swept  from  the  substratum  by  the 
water  flow.  Two  approaches  were  used  to  test  this 
hypothesis,  a  substratum  basket  experiment  and 
direct  observations.  For  the  substratum  basket  ex- 
periment, there  were  no  statistical  differences  in 
abundances  of  nymphs  on  the  substratum  types, 
but  there  was  a  general  tendency  that  the  D. 
coloradensis  nymphs  were  least  abundant  on  the 
rough  dark-colored  substratum  and  developmental 
stage  three  nymphs  were  most  abundant  on  the 
smooth  white-colored  substratum.  Colonization 
was  investigated  for  other  Ephemeroptera  nymphs 
by  making  direct  observations  on  the  substratum 
baskets  using  a  glass-bottomed  box.  For  the  taxo- 
nomic groups  and  two  colonization  periods, 
nymphs  were  statistically  at  greatest  density  on  the 
smooth  white-colored  substratum  and  lowest  on 
the  smooth  black-colored  substratum.  The  Baetis- 
Ameletus  groups  were  also  found  at  greatest  densi- 
ties on  the  rough  dark-colored  substratum.  (Au- 
thor's abstract) 
W89-12318 


FIELD  EVALUATION  OF  A  MICRO-EXTRAC- 
TION TECHNIQUE  FOR  MEASURING  CHLO- 
ROPHYLL IN  LAKEWATER  WITHOUT  FIL- 
TRATION. 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  7B. 
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PLANT     COMMUNITY     DYNAMICS     IN     A 
CHAIN  OF  LAKES:  PRINCIPAL  FACTORS  IN 


THE  DECLINE  OF  ROOTED  MACROPHYTES 
WITH  EUTROPHICATION. 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Biologi- 

R.  A.  Hough,  M.  D.  Fornwall,  B.  J.  Negele,  R.  L. 
Thompson,  and  D.  A.  Putt. 

Hydrobiologia  HYDRB8,  Vol.  173,  No.  3,  p  199- 
217,  March  29,  1989.  11  fig,  10  tab,  52  ref.  NSF 
Grants  DEB  7604503  and  DEB  81-D3528. 

Descriptors:  'Limnology,  'Rooted  aquatic  plants, 
•Lakes,  'Eutrophication,  'Population  dynamics, 
'Phytoplankton,  'Nutrient  concentrations,  'Spe- 
cies diversity,  Porductivity,  Periphyton,  Light, 
Shoe  Lake,  East  Graham  Lake,  Lake  Michigan. 

Shoe  Lake  and  East  Graham  Lake,  part  of  a  small 
chain  of  lakes  in  southeastern  Michigan,  differ  in 
nutrient  loading  and  in  the  structure  and  produc- 
tivity of  their  aquatic  plant  communities.  A  com- 
parative study  of  species  frequency  and  biomass 
distributions,  nutrient  contents,  and  responses  to 
experimental  nutrient  enrichment  and  shading,  was 
conducted  to  determine  the  principal  factors  con- 
trolling the  macrophyte  dynamics.  A  central  ob- 
jective was  to  address  the  question  of  why  rooted 
macrophyte  growth  declines  with  eutrophication, 
and  to  test  existing  models  designed  to  explain  this 
phenomenon.  In  the  more  eutrophic  Shoe  Lake, 
diversity  and  productivity  of  rooted  macrophytes 
were  relatively  low,  restricted  primarily  by  com- 
bined shading  of  phytoplankton,  periphyton,  and 
non-rooted  macrophytes  (principally  Ceratophyl- 
lum  demersum,  along  with  Utricularia  vulgaris  and 
Cladophora  fracta).  In  the  less  eutrophic  East 
Graham  Lake,  lower  nitrogen  availability  restrict- 
ed the  growth  of  all  of  these  shading  components, 
resulting  in  clearer  water  and  higher  productivity 
and  diversity  of  rooted  macrophytes.  The  macro- 
phytes did  not  allelopathically  suppress  the  phyto- 
plankton in  East  Graham  Lake.  The  results  sup- 
ported a  direct  relationship  between  nutrient  load- 
ing, increasing  growth  of  phytoplankton,  periphy- 
ton and  non-rooted  macrophytes,  and  decline  of 
rooted  macrophytes.  (Author's  abstract) 
W89- 12320 


SEASONAL  PERIODICITY  OF  AQUATIC 
FUNGI  IN  TANKS  AT  KURUKSHETRA,  INDIA. 

Kurukshetra  Univ.  (India).  Dept.  of  Botany. 
A.  K.  Gupta,  and  R.  S.  Mehrotra. 
Hydrobiologia  HYDRB8,  Vol.  173,  No.  3,  p  219- 
229,  March  29,  1989.  4  fig,  2  tab,  31  ref. 

Descriptors:  'Aquatic  fungi,  'Water  tanks,  'Sea- 
sonal variation,  'Temperature  effects,  Species  dis- 
tribution, India. 

The  occurrence,  distribution  and  seasonal  periodic- 
ity of  aquatic  fungi  from  two  different  water  tanks 
of  Kurukshetra,  India,  were  studied.  The  49  spe- 
cies collected  during  this  study  belonging  to  the 
orders  Chytridiales,  Lagenidiales,  Blastocladiales, 
Saprolegniales  and  Peronosporales,  were  grouped 
into  low  temperature  species,  low  to  moderate 
temperature  species,  moderate  to  high  temperature 
species  and  constant  species  according  to  their 
temperature  requirements.  The  occurrence  of 
aquatic  fungi  was  found  to  be  inversely  correlated 
with  temperature.  A  distinct  seasonal  variation  in 
occurrence  of  aquatic  fungi  was  noted  and  al- 
though the  individual  periodicity  pattern  varies, 
most  of  the  species  were  frequent  in  the  low  and 
moderate  temperature  range.  Periodicity  pattern  is 
governed  by  temperature.  Maximum  occurrence  of 
aquatic  fungi  was  obtained  in  the  winter  season. 
(Author's  abstract) 
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FORMATION  OF  PHENOL-PROTEIN  COM- 
PLEXES AND  THEIR  USE  BY  TWO  STREAM 
INVERTEBRATES. 

Mount  Allison  Univ.,  Sackville  (New  Brunswick). 
Dept.  of  Biology. 

F.  Barlocher,  P.  G.  Tibbo,  and  S.  H.  Christie. 
Hydrobiologia  HYDRB8,  Vol.  173,  No.  3,  p  243- 
249,  March  29,  1989.  6  tab,  21  ref. 

Descriptors:  'Cycling  nutrients,  'Detritus,  'Pro- 
teins, 'Surfactants,  'Enzymes,  'Aquatic  insects, 
Maple  leaves,  Pine  needles,  Amino  acids,  Sugars, 


Phenolics,    Amphipods,    Craneflies,    Gammarus, 
Tipula,  Substrates. 

Ethanol  and  water  extracts  of  maple  leaves  and 
pine  needles  were  analyzed  for  proteins,  amino 
acids,  sugars  and  phenolics.  Leachates  were  mixed 
with  a  dissolved  fungal  cellulase.  Within  24  h, 
insoluble  particles  formed,  consisting  of  phenolics, 
proteins,  and  amino  acids.  When  exposed  to  an 
alkaline  pH,  or  to  a  0.04%  solution  of  the  surfac- 
tant lysolecithin,  these  particles  released  amino 
acids  and  proteins.  Surface  tensions  of  the  gut 
fluids  of  Gammarus  tigrinus  and  Tipula  caloptera 
were  considerably  lower  than  that  of  distilled 
water,  suggesting  the  presence  of  surfactants.  Gut 
fluid  of  T.  caloptera  contained  enzymes  capable  of 
digesting  the  proteins  of  particles  formed  with 
maple  water  extracts.  The  other  particles  did  not 
appear  susceptible  to  these  enzymes.  There  was  no 
evidence  that  G.  tigrinus  was  able  to  digest  the 
proteins  of  any  of  the  particles  examined.  (Au- 
thor's abstract) 
W89-12322 


VERTICAL  ATTENUATION  COEFFICIENT  OF 
DOWNWARD  IRRADIANCE  IN  LAKE  OZE. 

Gunma  Univ.,  Maebashi  (Japan).  Faculty  of  Edu- 
cation. 
A.  Sugawa. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 
No.  1,  p  1-7,  1989.  4  fig,  3  tab,  13  ref. 

Descriptors:  'Solar  radiation,  'Light  quality,  'Op- 
tical properties,  'Lakes,  Lake  Oze,  Japan. 

In  Lake  Oze,  the  downward  irradiance  Ed  in  the 
region  400-700  nm  was  measured  in  1987.  Ed  was 
measured  at  depths  z=0,  0.1,  0.3,  0.5,  1  m,  and 
then  at  1  m  intervals  to  8  m.  Ed  at  z=0  m  was 
measured  just  below  the  lake  surface.  When  the 
ratio  of  Ed  to  Edo,  which  is  the  value  of  Ed  at 
z  =  0  m,  is  plotted  with  a  logarithmic  scale,  the 
relation  between  Ed/Edo  and  z  was  approximately 
linear.  The  vertical  attenuation  coefficient  of 
downward  irradiance  Kd  ranged  from  0.49-0.85/ 
m.  In  Lake  Oze,  the  absorption  coefficient  of  the 
lake  water  was  minimum  at  wavelength  570  or  580 
nm,  so  Ed  was  estimated  to  be  maximum  at  570  or 
580  nm,  and  the  incident  direct  solar  radiation  at 
570  or  580  nm  must  reach  a  considerable  depth.  If 
it  is  assumed  that  the  incident  direct  solar  irradi- 
ance is  mainly  attenuated  by  absorption  or  the  lake 
water,  Kd  depends  on  solar  altitude  and  absorption 
coefficient.  When  the  values  of  the  angle  of  refrac- 
tion and  absorption  coefficient  at  570  nm  are  given, 
Kd  for  downward  irradiance  at  570  nm  is  calculat- 
ed. The  calculated  values  of  Kd  were  in  approxi- 
mate agreement  with  those  obtained  from  the 
measurement  of  Ed  except  in  September.  (Author's 
abstract) 
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DETERMINATION  OF  DENTTRIFICATION 
ACTIVITY  D4  BOTTOM  SEDIMENT  OF  LAKE 
TEGANUMA  AND  ITS  ROLE  IN  SELFPURIFI- 
CATION  OF  THE  LAKE. 

Tokyo  Univ.  of  Agriculture  and  Technology 
(Japan).  Dept.  of  Environmental  Science  and  Con- 
servation. 

S.  Ueda,  and  N.  Ogura. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 
No.  1,  p  15-24,  1989.  9  fig,  3  tab,  27  ref.  English 
summary. 

Descriptors:  'Fate  of  pollutants,  'Lake  sediments, 
'Bottom  sediments,  'Denitrification,  'Self-purifi- 
cation, Nitrates,  Nitrites,  Water  temperature, 
Water  hyacinth,  Phytoplankton,  Lake  Teganuma, 
Japan. 

Denitrification  activity  in  sediment  was  determined 
at  Lake  Teganuma  by  batch  and  continuous  cul- 
ture, based  on  acetylene  inhibition  technique, 
during  one  year  from  November  1986  at  every 
other  month.  The  activity  of  denitrification  was 
expressed  as  a  function  of  water  temperature  and 
electron  acceptor  concentration  in  overlying 
water.  When  the  concentration  of  electron  accep- 
tor (nitrate  plus  nitrite)  were  sufficient,  the  activity 
was  estimated  to  be  30  mg  N/sq  m/d  under  annual 
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mean  water  temperature.  This  was  equivalent  to 
nearly  8%  of  total  nitrogen  input.  Removal  of 
nitrogen  by  denitrification  was  2-4%  in  the  winter 
season  (5-10  C)  and  12-15%  in  the  summer  season 
(25-30  C)  of  the  total  input,  respectively.  On  the 
other  hand,  the  proportion  of  nitrogen  removal 
from  water  by  harvesting  of  water  hyacinth  and 
phytoplankton  carried  out  at  Lake  Teganuma 
during  the  summer  was  estimated  to  be  0.3%  ot 
total  nitrogen  input  and  4%  of  denitrified  nitrogen. 
Therefore  denitrification  in  sediment  is  considered 
to  be  an  important  process  for  nitrogen  removal 
from  Lake  Teganuma.  (Author's  abstract) 
W89- 12324 

DYNAMICS  OF  ZOOPLANKTON  COMMUNI- 
TY IN  ENCLOSURES  OF  DIFFERENT  TYPES 
IN  A  SHALLOW  EUTROPHIC  LAKE. 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

T.  Hanazato,  H.  Hayashi,  T.  Ichikawa,  and  Y. 

Watanabe.  _,,.«  . TT  •./  i  «r> 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 
No  1,  p  25-37,  1989.  9  fig,  20  ref.  Japan  Ministry  of 
Education,  Science  and  Culture,  Grant  in  Aid  for 
Special  Project  Research  No.  62124040. 

Descriptors:  'Field  tests,  'Species  composition, 
•Limnology,  *Eutrophic  lakes,  *Zooplankton, 
♦Population  dynamics,  Enclosures,  Lake  Suwa, 
Japan. 

Changes  in  abundance  and  species  composition  of 
the  zooplankton  community  in  enclosures  of  differ- 
ent types  in  Lake  Suwa  were  investigated  and 
compared.  Zooplankton  abundance  was  consistent- 
ly higher  in  tube  type  enclosures  (5m  x  5m  x  4.2m), 
which  were  open  to  the  bottom  sediment,  than  in 
bag  type  enclosures  (5m  x  5m  x  3m),  which  had 
bottom  sheets.  In  the  latter  enclosures,  zooplank- 
ton abundance  gradually  decreased  during  the  ex- 
perimental period.  Zooplankton  community  struc- 
ture in  the  tube  type  enclosure  changed  in  a  similar 
way  to  that  in  open  lake  water  for  eight  months. 
Therefore,  an  enclosure  of  this  type  was  consid- 
ered to  be  suitable  for  maintaining  the  lake  ecosys- 
tem over  a  long  period.  The  phenomenon  of  a 
decrease  in  zooplankton  abundance  in  the  bag  type 
enclosure  did  not  apply  to  the  small  bag  enclosure 
(lm  x  lm  x  lm),  in  which  zooplankton  had  high 
productivity  and  a  littoral  species,  Chydorus 
sphaericus,  predominated.  This  species  was  not 
found  in  the  central  zone  of  the  large  enclosures  (in 
both  the  bag  and  tube  types).  The  dominance  of  C. 
sphaericus  in  the  small  bag  enclosure  was  probably 
due  to  wall  effects.  (Author's  abstract) 
W89-12325 

EVALUATION  OF  THE  DEGREE  OF  CTTRUL- 
LINE  INTERFERENCE  IN  THE  SPECTRO- 
PHOTOMETRY OF  UREA  WITH  DIACETYL 
MONOXEME  IN  NATURAL  WATERS. 

Yamagata  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
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INORGANIC  CARBON  AND  AMMONIUM 
UPTAKE  BY  PHYTOPLANKTON  IN  NITRO- 
GEN DEPLETED  WATERS  IN  LAKE  SUWA. 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 

M.  Sakamoto. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 

No.  1,  p  45-51,  1989.  1  fig,  1  tab,  23  ref.  Japan 

Ministry  of  Education,  Science  and  Culture,  Grant 

in  Aid  for  Special  Project  Research  No.  60129034. 

Descriptors:  *Limnology,  "Cycling  nutrients,  *Eu- 
trophic  lakes,  'Japan,  'Phytoplankton,  Ammoni- 
um, Bottom  sediments,  Lake  Suwa,  Bicarbonates. 


Inorganic  carbon  and  NH4(+)  uptake  by  phyto- 
plankton was  studied  during  a  period  of  nitrogen 
depletion  in  early  fall  of  1985  in  Lake  Suwa  to 
investigate  a  possible  effect  of  NH4(-)-)  supply 
from  the  bottom  sediments  on  phytoplankton  pro- 
duction. Phytoplankton  samples  from  the  experi- 
mental enclosures  were,  after  being  size-fractionat- 
ed using  40  micron  netting,  incubated  with  the 
simultaneous  addition  of  C13-HC03(-)  at  tracer 
level  (6.5-15.6%  in  excess  of  ambient  dissolved 


inorganic  carbon)  and  N15-NH4(  +  )  in  substrate 
saturated  concentration  (54-1330%  in  excess  of 
ambient  NH4(+))  under  saturation  light  intensity 
for  3-4  h.  The  <40  micron  fraction,  consisting  of 
small-sized  green  algae,  monads  and  diatoms, 
showed  considerably  higher  specific  nitrogen 
uptake  rates  than  the  >40  micron  fraction,  exclu- 
sively composed  of  large  colonial  blue-green  algae 
Microcystis  spp.  There  was  little  difference  in  spe- 
cific carbon  uptake  rates  and  no  difference  in  pho- 
tosynthetic  activity  between  the  two  size  fractions. 
It  was  suggested  that  during  a  period  of  nitrogen 
depletion  in  Lake  Suwa  a  larger  supply  of  NH4(+) 
from  the  bottom  sediments  could  more  favorably 
affect  the  small-sized  phytoplankton  than  the  large 
colonial  Microcystis.  (Author's  abstract) 
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INTERRELATIONS  BETWEEN  BLUE-GREEN 
ALGAE  AND  ZOOPLANKTON  IN  EUTRO- 
PHIC LAKES:  A  REVIEW. 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Environmental  Biology  Div. 
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Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 
No.  1,  p  53-67,  1989.  1  fig,  1  tab,  114  ref.  English 
summary. 

Descriptors:  'Zooplankton,  'Algal  toxins,  'Lim- 
nology, 'Eutrophic  lakes,  'Cyanophyta,  Phyto- 
plankton, Toxicity,  Reviews,  Cladocerans,  Cope- 
pods,  Rotifers,  Aquatic  bacteria,  Nutrients,  Food 
chains,  Organic  matter. 

Studies  on  interrelations  between  blue-green  algae 
and  zooplankton  are  reviewed,  and  the  interrela- 
tions in  eutrophic  lakes  are  discussed.  Laboratory 
experiments  have  shown  that  several  blue-green 
algae  are  toxic  to  zooplankton  and  reduce  the 
feeding,  assimilation,  survival  and  growth  rates  of 
various   zooplankters.   The   algal   toxicity   differs 
among  algal  species  and  among  algal  strains.  Blue- 
green  algae  are  considered  to  be  nutritionally  inad- 
equate to  zooplankton,  even  if  they  are  non-toxic. 
In  nature,  however,  the  deleterious  effects  of  blue- 
green  algae  are  recognized  only  on  large-bodied 
cladocerans.  In  lakes  where  blue-green  algae  are 
blooming,. the  zooplankton  community  is  usually 
dominated  by  small-bodied   cladocerans,   rotifers 
and  copepods.  They  seem  to  have  different  mecha- 
nisms to  coexist  with  the  algal  blooms,  i.e.,  inabil- 
ity to  consume  filamentous  or  large  colonial  blue- 
green  algae  (small-bodied  cladocerans),  resistance 
to   toxic   chemicals   of  the   algae   (rotifers),   and 
avoidance  of  consumption  of  the  algae  by  chemo- 
sensory  feeding  (copepods).   Zooplankters  prob- 
ably promote  the  dominance  of  filamentous  or 
colonial   blue-green   algae   by   grazing   on   small 
edible  algae  which  compete  with  blue-green  algae 
for  nutrients  and  by  releasing  nutrients  obtained 
from  these  algae  for  use  by  the  blue-green  algae.  In 
eutrophic  lakes,  bloom-forming  blue-green  algae 
are  considered  to  be  hardly  ingested  by  zooplank- 
ton. The  organic  matter  produced  by  the  algae  is 
probably  utilized  by  zooplankton  through  bacteria 
which  had  grown  in  the  process  of  the  decomposi- 
tion of  the  algae.  Thus,  the  main  pathway  of  the 
organic  matter  from  phytoplankton  to  zooplankton 
is  detritus  food-chain  in  these  lakes.  (Author's  ab- 
stract) 
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HOLOLOGICAL  STUDY  OF  LAKES  FROM  AN 
ENTROPY  VIEWPOINT:  LAKE  MENDOTA. 

Osaka  Medical  School,  Takatsuki  (Japan).Dept.  of 

Physics. 

I  Aoki 

Ecological  Modelling  ECMODT,  Vol.  45,  No.  2,  p 

81-93,  April  1989.  3  fig,  1  tab,  30  ref. 

Descriptors:  'Lakes,  'Limnology,  'Entropy, 
♦Thermodynamics,  'Heat  transfer,  Seasonal  varia- 
tion, Energy,  Eutrophication,  Oligotrophic  lakes, 
Succession,  Aquatic  productivity,  Lake  Mendato. 


Lakes— Group  2H 

entropy  flow  into  the  lake  becomes  negative;  that 
is,  the  lake  absorbs  'negative  entropy'  from  its 
surroundings.  In  this  respect,  the  lake  can  be  re- 
garded as  a  'superorganism,'  which  has  ordered 
structures  and  functions  in  it  similar  to  a  biological 
organism.  The  change  of  entropy  content  is  com- 
puted from  the  change  of  heat-storage  and  the 
mean  temperature  of  the  lake.  From  the  net  entro- 
py flow  and  the  change  of  entropy  content,  the 
entropy  production  was  calculated.  Entropy  pro- 
duction is  large  in  summer  and  small  in  winter;  it 
oscillates  with  a  period  of  1  year.  The  monthly 
entropy  production  is  a  function  of  the  monthly 
solar  energy  absorbed  by  the  lake.  Two  constants, 
(a,  b)  are  holistic  indices  that  characterize  the  lake 
from  an  entropy  viewpoint.  Other  indices  of  simi- 
lar nature  are  also  introduced.   Comparisons  of 
these  quantities  in  Lake  Mendota  (eutrophic)  with 
those  in  the  northern  basin  of  Lake  Biwa  (ohgo- 
mesotrophic)  showed  that  processes  of  eutrophica- 
tion or  succession  are  accompanied  by  the  increase 
of  magnitudes  of  these  indices  that  are  related  to 
entropy  production.  The  increase  of  entropy  pro- 
duction will  be  an  entropy  principle  in  some  stage 
of  ecological  succession  in  lakes,  and  also  in  other 
ecological  systems.  A  hypothesis  states  that  the 
whole  span  of  ecological  succession  consists  of 
three  phases:  developmental  stage  (early  stage)  in 
which  entropy  production  increases  with  time;  sta- 
tionary stage  (intermediate  stage)  in  which  entropy 
production   is  kept   constant,   and   the   senescent 
stage  (later  stage),  in  which  entropy  production 
decreases  with  time.  (Author's  abstract) 
W89-12369 


The  monthly  entropy  fluxes  associated  with  direct, 
diffuse  and  reflected  solar  radiation  in  Lake  Men- 
dota were  calculated  from  the  corresponding 
energy  data  of  the  lake.  The  monthly  entropy 
fluxes  associated  with  infrared  radiation,  evapora- 
tion and  sensible  heat  were  estimated.  The  net 


GLOBAL  BEHAVIOR  OF  A  GENERALKED 
AQUATIC  ECOSYSTEM  MODEL. 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Experimentalenj  Biologie  a  Ekolo- 
gie. 

T.  Kmet,  and  M.  Straskraba. 
Ecological  Modelling  ECMODT,  Vol.  45,  No.  2,  p 
95-110,  April  1989.  5  fig,  2  tab,  6  ref. 

Descriptors:  'Ecosystems,  'Model  studies,  'Math- 
ematical studies,  'Limiting  nutrients,  'Primary 
productivity,  'Cycling  nutrients,  'Biomass,  Epi- 
limnion,  Limnology,  Aquatic  environment,  Steady- 
state  conditions,  Phytoplankton,  Zooplankton, 
Chlorophyll,  Phosphorus. 

The  steady-state  behavior  of  a  simple  dynamic 
model   of  an  aquatic   ecosystem  (series  AQUA- 
MOD,  model  GIRL)  was  investigated.  The  model 
consists  of  three  equations  describing  phosphorus 
as  the  limiting  element,  and  phytoplankton  and 
zooplankton  in  a  uniformly  mixed  layer  of  water 
with  specified  depth  (zmix).  It  may  represent  either 
a  shallow  lake  or  the  epilimnic  upper  layer  of  a 
deep  lake.  The  reservoir  character  is  due  to  van- 
able  throughflow,  the  additional  physical  charac- 
teristics being  represented  by  the  extinction  coeffi- 
cient of  water  for  light  and  annually  for  tempera- 
ture.  When  throughflow  is  zero,   the  biological 
components  vanish  and  only  dissolved  phosphorus 
remains.  For  nonzero  throughflow,  one  asymptoti- 
cally stable  in  the  large  steady  state  was  found  for 
every    condition    investigated.    For    periodically 
varying  inputs,  a  periodic  trajectory  of  steady-state 
solution  for  different  time  (t)  was  obtained.  The 
behavior  of  the  steady-state  model  solution  (for  t 
=  210)  reactions  on  changes  of  input  parameter 
values  can  be  measured  with  knowledge  of  the 
behavior    of    natural    aquatic    ecosystems.    The 
upward  curve  of  phytoplankton  biomass  observed 
for  the  relation  to  PRFOS  parameter  values  was  in 
agreement  with  an  earlier  type  of  chlorophyll- 
a:total  phosphorus  relationship.  However,  to  differ 
from  both  dynamic  simulation  results  as  well  as 
natural  observations  evaluated  earlier,  no  satura- 
tion limit  was  observed.  This  is  explainable  while 
the   concentrations   of  phosphorus   in   the   water 
body  at  the  retention  time  modeled  (corresponding 
to  about  one  year)  are  low.  Overall,  the  compari- 
son of  model  solutions  and  natural  observations 
suggest  that  use  of  steady-state  solutions  for  select- 
ed periods  can  help  to  study  the  system's  reaction 
to  various  parameters.  (Friedmann-PTT) 
W89-12370 
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FACIES  RELATIONSHIPS  AND  SEDIMENTA- 
TION IN  LARGE  RIFT  LAXES  AND  IMPLICA- 
TIONS FOR  HYDROCARBON  EXPLORA- 
TION: EXAMPLES  FROM  LAKES  TURKANA 
AND  TANGANYIKA. 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-12376 


QUATERNARY  LAKES  OF  ARGENTINA. 

Consejo  Nacional  de  Investigaciones  Cientificas  y 

Tecnicas,  Buenos  Aires  (Argentina). 

M.  Iriondo. 

Palaeo  PPPYAB,  Vol.  70,  No.  1-3,  p  81-88,  April 

1989.  1  fig,  1  tab,  31  ref. 

Descriptors:  'Geologic  history,  •Sedimentation, 
•Sedimentology,  *Lake  sediments,  *Swamps, 
•Glacial  lakes,  'Argentina,  Playas,  Geologic  for- 
mations, Geologic  time,  Mountain  lakes,  Saline 
lakes,  Glacial  lakes. 

Quaternary  lacustrine  sediments  are  extensive  in 
Argentina,  and  show  considerable  diversity.  The 
present  knowledge  about  the  main  environments  is 
synthesized  from  the  continental  regions  of  the 
country.  The  main  source  of  data  is  the  geomor- 
phological  map  of  South  America  plains.  The  Qua- 
ternary lakes  of  Argentina  are  grouped  into  eight 
main  environments:  swamps  and  playas  of  the  Her- 
nandaries  Formation  (Middle  Quaternary  of  north- 
eastern Argentina)  Pampean  swamps;  Chaco 
swamps;  swamps  and  shallow  lakes  of  the  Parana 
system;  salt  lakes  of  the  Puna;  northwestern  salt 
lakes  and  playas;  glacial  lakes  of  the  southern 
Cordillea;  and  Patagonian  closed  depressions. 
From  this  differentiation,  it  is  concluded  that  the 
Quaternary  lakes  form  9.5%  of  the  total  continen- 
tal surface  of  Argentina,  and  that  the  swamp  envi- 
ronments constitute  75.7%  of  the  lacustrine  sur- 
faces. The  Patagonia  meseta  region  is  generally 
unfavorable  for  lake  development.  The  closed  de- 
pressions are  comparatively  modest  in  areal  extent 
(5.5%  of  the  total)  and  constitute  lacustrine  envi- 
ronments only  a  few  weeks  in  the  year.  The  sedi- 
mentation balance  appears  to  be  negative  in  most 
of  them.  The  lacustrine  environments  of  the  plains 
are  composed  of  different  types  of  swamps.  Such 
swamps  developed  under  a  diversity  of  climates, 
from  humid  tropical  to  arid.  The  lakes  formed  in 
the  mountains,  in  contrast,  are  related  to  extreme 
climatic  conditions:  aridity  (salt  lakes  and  playas) 
or  glaciation  (deep  lakes).  (Friedmann-PTT) 
W89-12377 


HYDROGEN  INDEX  AND  CARBON  ISO- 
TOPES OF  LACUSTRINE  ORGANIC  MATTER 
AS  LAKE  LEVEL  INDICATORS. 

Bergen  Univ.  (Norway).  Dept.  of  Geology. 

M.  R.  Talbot,  and  D.  A.  Livingstone. 

Palaeo  PPPYAB,  Vol.   70,   No.    1-3,   p   121-137, 

April  1989.  7  fig,  1  tab,  46  ref. 

Descriptors:  *Paleolimnology,  *Geochemistry, 
•Lake  sediments,  *Sedimentology,  *Stable  iso- 
topes, *Dissolved  solids,  Geologic  time,  Lakes, 
Water  level,  Photosynthesis,  Aquatic  plants,  Par- 
ticulate matter. 

Optical  and  geochemical  techniques  were  applied 
to  organic  matter  of  Late  Quaternary  sediments 
from  Lakes  Victoria  and  Rukwa,  East  Africa. 
Variations  in  total  organic  carbon  (TOC)  and  hy- 
drogen content  (expressed  as  Hydrogen  Index,  HI) 
can  be  related  to  known  changes  in  lake  level  and 
used  to  identify  periods  of  very  low  water  or 
subaerial  exposure  in  basinal  sequences.  TOC  and 
HI  both  decline  as  an  exposure  surface  is  ap- 
proached, mainly  due  to  the  selective  removal  of 
unstable  components  by  bacterial  respiration  and 
inorganic  oxidation.  Inert  organic  material  of  very 
low  HI  is  typically  concentrated  at  the  overlying 
transgression  surface.  The  carbon  isotopic  compo- 
sition of  the  particulate  organic  matter  tends  to  be 
less  negative  in  sediment  associated  with  exposure 
surfaces.  Although  weathering  may  be  partially 
responsible,  isotopic  variations  are  mainly  due  to 
changes  in  the  relative  importance  of  material  from 
plants  using  C4  photosynthesis,  such  as  grasses  and 
sedges,  growing  around  the  shore  and  on  the  ex- 
posed lake  muds,  and  of  material  from  planktonic 
algae  and  terrestrial  C3  plants.  (Author's  abstract) 


W89- 12378 


DISTRIBUTION  OF  POLYCHLORINATED  BI- 
PHENYL  CONGENERS  AND  OTHER  HALO- 
CARBONS  IN  WHOLE  FISH  AND  MUSCLE 
AMONG  LAKE  ONTARIO  SALMONIDS. 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12383 


DISTRIBUTION,  REDISTRIBUTION,  AND 
GEOCHRONOLOGY  OF  POLYCHLORINAT- 
ED BIPHENYL  CONGENERS  AND  OTHER 
CHLORINATED  HYDROCARBONS  IN  LAKE 
ONTARIO  SEDIMENTS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12389 


PHYSICO-CHEMICAL  CHARACTERISTICS 
OF  A  COLLOIDAL  IRON  PHOSPHATE  SPE- 
CIES FORMED  AT  THE  OXIC-ANOXIC 
INTERFACE  OF  A  EUTROPHIC  LAKE. 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 
Analytical  and  Applied  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W89- 12400 


METHANE  PRODUCTION,  SULFATE  REDUC- 
TION AND  COMPETITION  FOR  SUB- 
STRATES IN  THE  SEDIMENTS  OF  LAKE 
WASHINGTON. 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-12401 


DISTRIBUTION  OF  CR,  PB,  CD,  ZN,  FE  AND 
MN  IN  LAKE  VICTORIA  SEDIMENTS,  EAST 
AFRICA. 

Nairobi  Univ.  (Kenya).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12441 


ACTIVITY  OF  THE  RESPIRATION  ELEC- 
TRON TRANSPORT  SYSTEM  (ETS)  IN  DIF- 
FERENT SIZE  PARTICLES  AS  A  MEASURE 
OF  CARBON  LOSSES  FROM  PRIMARY  PRO- 
DUCERS. 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Oekophysiologie. 
H.  Rai. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  6,  p  617-625,  1988.  3  fig,  4 
tab,  28  ref. 

Descriptors:  'Respiration,  'Enzymes,  'Limnology, 
•Carbon  cycle,  •Primary  productivity,  Phyto- 
plankton,  Lakes,  Trophic  level,  Photosynthesis, 
Metabolism,  Particle  size. 

In  situ  ETS-activity  of  size-fractionated  natural 
phytoplankton  communities  was  studied  to  deter- 
mine the  relative  rate  of  respiration  of  different  size 
fractions.  Different  north  German  lakes  of  varying 
trophic  levels  were  examined.  This  study  suggest- 
ed that  nanoplankton  and  picoplankton  (<  35 
micron  size  fraction  particles)  contributed  a  large 
fraction  of  metabolic  activity  (respiration  and  pri- 
mary productivity).  This  fraction  also  contributed 
about  76%  whereas  net-plankton  (>  35  micron 
size  fraction  particles)  contributed  only  24%  of  the 
community  respiration.  Even  picoplankton  con- 
tributed more  than  the  netplankton  in  the  whole 
community  respiration.  Results  imply  that  smaller 
organisms  are  metabolically  more  active  than 
larger  planktonic  organisms  in  all  lakes  studied, 
and  indicate  that  half  or  more  of  the  primary 
productivity  of  different  size  particles  is  lost  by 
their  respiratory  activity  and  therefore  is  not  avail- 
able to  the  higher  trophic  levels.  The  data  collect- 
ed during  this  research  on  the  photosynthetic  rates 
and  photosynthesis  to  respiration  ratio  of  different 
size  particles  give  better  information  than  primary 
productivity  alone  on  community  metabolic  rates 


for  evaluating   productivity   measurements.   (Au- 
thor's abstract) 
W89- 12456 


EXPERIMENTS  ON  NITROGEN  AND  PHOS- 
PHORUS RELEASE  BY  CHIRONOMUS  EX 
GR.  PLUMOSUS  FROM  THE  SEDIMENTS  OF 
LAKE  BALATON,  HUNGARY. 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

I.  Tatrai. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  73,  No.  6,  p  627-640,  1988.  11  fig, 

17  ref. 

Descriptors:  *Lakes,  *Lake  sediments,  'Limnolo- 
gy, 'Nitrogen  cycle,  'Phosphorus,  'Midges, 
•Hungary,  Lake  Balaton,  Mud,  Population  density, 
Light  quality,  Denitrification,  Larval  growth 
stage,  Nutrients,  Aerobic  conditions,  Algae,  Sedi- 
ment-water interfaces,  Nitrogen  fixation. 

Sediment-water  systems  of  Lake  Balaton  mud  and 
tap  water  were  constructed  in  plexiglass  tubes  and 
boxes  for  evaluation  of  changes  in  the  nitrogen  and 
phosphorus  contents  of  overlying  water  as  influ- 
enced by  chironomid  density  and  light  conditions. 
Nitrogen  flux  from  sediment  was  greatly  influ- 
enced by  denitrification  processes.  The  amount  of 
total  nitrogen  released  by  chironomids  amounted 
to  about  half  of  the  yearly  nitrogen  fixation  rate  in 
Lake  Balaton.  Omnivorous  chironomids  increased 
the  phosphorus  content  of  the  overlying  water. 
The  rate  of  release  was  density-dependent.  Total 
phosphorus  release  rates  ranged  between  1-17  mg/ 
sq  m/d  over  a  range  of  densities  500-20,000  larvae/ 
sq  m.  It  became  evident  that  aerobic  sediment 
cores  can  be  an  important  nutrient  source  in  lakes 
where  chironomids  inhabit  them  at  densities  above 
1,000  larvae/sq  m.  (Author's  abstract) 
W89- 12457 


REMARK  ON  MICROORGANISMS  IN  LAKE 
SEDIMENTS  WITH  EMPHASIS  ON  POLY- 
PHOSPHATE-ACCUMULATTNG  BACTERIA. 

Technische  Univ.,  Dresden  (German  D.R.).  Sek- 

tion  Wasserwesen. 

D.  Uhlmann,  and  H.-D.  Bauer. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  73,  No.  6,  p  703-708,  1988.  6  fig,  8 

ref. 

Descriptors:  *Lake  sediments,  •Phosphorus, 
•Aquatic  bacteria,  •Bioaccumulation,  Eutrophica- 
tion,  Electron  microscopy,  Sampling,  Sample 
preparation,  Activated  sludge  process,  Microbiolo- 
gical studies,  X-ray  spectroscopy,  Anaerobic  con- 
ditions, Advanced  wastewater  treatment. 

Bacteria  that  are  able  to  store  large  amounts  of 
phosphorus  as  polyphosphate  (PP)  under  aerobic 
conditions  and  release  it  under  anaerobic  condi- 
tions are  utilized  for  advanced  wastewater  treat- 
ment. Such  bacteria  may  also  be  present  in  upper 
lake  sediments.  Sediment  samples  were  taken  from 
a  reservoir  in  Germany  and  analyzed  by  electron 
microscopy.  The  simple  preservation  and  prepara- 
tion of  cells  and  microcolonial  associations  were 
sufficient  to  meet  the  requirement  for  a  rough 
discrimination  between  aggregations,  filaments, 
and  cells.  Whereas  conventional  staining  tech- 
niques for  polyphosphates  in  connection  with  light 
microscopy  often  does  not  yield  clear  results, 
energy  dispersive  X-ray  spectroscopy  was  found 
most  suitable  to  identifying  the  relevant  elements 
within  the  cell.  In  many  cells,  no  phosphorus  de- 
posits could  be  detected.  However,  other  types  of 
bacterial  cells  found  at  different  sampling  dates  and 
locations  obviously  included  polyphosphate  gran- 
ules. In  other  samples,  there  were  also  morphologi- 
cal types  of  microorganisms,  the  X-ray  spectra  of 
which  included  phosphorus,  calcium,  and  iron.  In 
these  cases,  an  adsorptive  or  chemical  binding  of  P 
to  F  cannot  be  excluded.  (Doria-PTT) 
W89- 12458 


BACTERIOLOGICAL  WATER  QUALITY  OF  A 
MULTI-USE  CATCHMENT  BASIN  ON  THE 
AVALON  PENINSULA,  NEWFOUNDLAND. 


WATER  CYCLE— Field  2 


Memorial    Univ.    of  Newfoundland,    St.    John's. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Held  4L.. 

W89-12477 

SEDIMENTARY  RECORD  OF  POLYCYCLIC 
AROMATIC  AND  ALIPHATIC  HYDROCAR- 
BONS IN  THE  WINDERMERE  CATCHMENT. 

Freshwater    Biological    Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12479 

EQUILIBRIUM  APPROACHES  TO  NATURAL 
WATER  SYSTEMS-7.  COMPLEXATION  RE- 
ACTIONS OF  COPPER(II),  CADMIUM(II)  AND 
MERCURYdD  WITH  DISSOLVED  ORGANIC 
MATTER  IN  A  CONCENTRATED  BOG- 
WATER.  .  „ 
Umea  Univ.  (Sweden).  Dept.  of  Inorganic  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12485 

MATHEMATICAL  MODEL  OF  PHOSPHATE 
RELEASE  RATE  FROM  SEDIMENTS  CONSID- 
ERING THE  EFFECT  OF  DISSOLVED 
OXYGEN  IN  OVERLYING  WATER. 

Tokyo  Univ.  of  Fisheries  (Japan).  Dept.  of  Food 

Science  and  Technology. 

For  primary  bibliographic   entry   see  Field   5G. 

W89-12489 

ACIDIFICATION  OF  LAKES  IN  GALLOWAY, 
SOUTH  WEST  SCOTLAND:  A  DIATOM  AND 
POLLEN  STUDY  OF  THE  POST-GLACIAL 
HISTORY  OF  THE  ROUND  LOCH  OF  GLEN- 
HEAD. 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 

V  J  Jones,  A.  C.  Stevenson,  and  R.  W.  Battarbee. 
Journal  of  Ecology  JECOAB,  Vol.  77,  No.  1,  p  1- 
23,  March  1989.  9  fig,  64  ref. 

Descriptors:  *Limnology,  *Paleolimnology,  *Acid 
rain,  *Acid  lakes,  'Scotland,  'Cores,  'Pollen, 
'Diatoms,  Geology,  Glacial  lakes,  Hydrogen  ion 
concentration,  Leaching,  Organic  matter,  Granite, 
Radiocarbon. 

Potential  acidification  by  chemical  weathering,  soil 
leaching  and  organic  matter  accumulation  in  the 
catchment  of  the  Round  Loch  of  Glenhead  is 
evaluated  using  diatom  and  pollen  analysis  of  a 
radiocarbon  dated  sediment  core.  The  Round  Lake 
is  situated  on  granite  bedrock  and  is  likely  to  have 
been  sensitive  to  acidification  throughout  the  post- 
glacial period.  The  lake  was  acid  in  the  late-glacial 
period  (pH   5.3-5.7).   No  evidence  of  long-term 
acidification  in  the  early  post-glacial  period  was 
found,  and  from  9000-4150  years  B.P.  the  pH  of 
the  loch  was  probably  between  5.3  and  5.6.  In  the 
midpost-glacial  no  indication  of  lake  acidification 
that  might  be  associated  with  peat  development  in 
the  catchment  was  identified,  and  from  4100  years 
B.P.  there  is  little  evidence  that  a  slight  increase  in 
pH  or  nutrient  availability  or  both  occurred.  The 
pollen  data  conform  to  this  pattern  both  in  actual 
changes  and  their  timing  although  the  extremely 
low  rate  of  sediment  accumulation  in  the  early 
Boreal  period  does  not  allow  the  forest  succession 
to  be  followed  in  detail.  The  late-glacial  diatom 
flora  is  dominated  by  acidophilus  and  circumneu- 
tral  species  particularly  Fragilaria  virescens,  Cym- 
bella  perpusilla  and  Brachysira  vitrea,  and  a  pH  of 
between  5.3  and  6.1  is  indicated.  A  fundamental 
change  in  the  character  of  the  catchment  occurred 
between  about  5700  and  3400  years  B.  P.  as  blanket 
mires  expanded  and  tree  cover  was  progressively 
removed.  Despite  a  clear  change  from  mineral  to 
acid  organic  soils  in  the  catchment  in  the  mid  post- 
glacial, feedback  mechanisms  operated  to  maintain 
a  lake  with  pH  stable  at  5  and  above  for  most  of 
the  post-glacial  period.  With  the  introduction  of 
strong  acid  anions  associated  with  acid  deposition 
after  A.D.  1800  the  pH  fell  to  its  present  value  of 
4.7.  (White-Reimer-PTT) 
W89-12499 


LAKE  AND  RESERVOIR  MANAGEMENT. 

Environmental  Protection  Agency,  Dallas,  TX. 
Region  VI. 

D  B.  McDonell,  and  P.  A.  Crocker. 
Journal-Water     Pollution     Control     Federation 
JWPFA5,  Vol.  61,  No.  6,  p  931-952,  June  1989. 
489  ref. 

Descriptors:  'Literature  review,  'Lakes,  'Reser- 
voirs, 'Water  pollution  effects,  'Path  of  pollutants, 
•Fate  of  pollutants,  Water  quality,  Nutrients,  Sedi- 
ments, Toxicity,  Viruses,  Bacteria,  Protozoa, 
Algae,  Aquatic  plants,  Zooplankton,  Invertebrates, 
Fisheries. 

A  review  of  recent  studies  on  lake  and  reservoir 
management  includes:  (1)  Proceedings  and  note- 
worthy items;  (2)  Water  quality  studies  on  reser- 
voirs, softwater  lakes,  seasonal  changes  in  light 
penetration  and  spectral  distribution,  the  role  of 
turbidity  in  controlling  physicochemical  and  bio- 
logical aspects  of  water  quality,  seasonal  and  spa- 
tial fluctuations  in  dissolved  oxygen,  equations  for 
predicting  the  reaeration  rate  of  streams,  the  origin 
and  influence  of  coal  mine  drainage  on  streams,  a 
Community  Degradation  Index,  eutrophication 
control,  and  trophic  state  relationships;  (2)  Nutri- 
ents in  lakes  of  the  central  floodplain,  nutrient- 
algal  dynamics,  and  nitrogen  and  phosphorus  dy- 
namics; (3)  Sediments  in  relation  to  chemical  and 
biological  factors  and  model  studies;  (4)  Toxic 
chemicals  such  as  heavy  metals  and  orgamcs;  (5) 
Viruses,  bacteria,  and  protozoa;  (6)  Algae;  (7) 
Aquatic  macrophytes;  (8)  Zooplankton;  (9)  Ma- 
croinvertebrates;  and  (10)  Fisheries  in  regard  to 
ecology,  age  and  growth,  and  management. 
(White-Reimer-PTT) 
W89-12535 


DISSOLVED  OXYGEN  IN  STEAMS  AND  RES- 
ERVOIRS. 

Tennessee  Valley  Authority,  Chattanooga. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-12536 


SUBSTRATE  ASSOCIATED  MICROFAUNA 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

J.  R.  Pratt,  and  N.  J.  Bowers. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  1068-1072,  June  1989. 

63  ref. 

Descriptors:  'Literature  review,  'Aquatic  plants, 
'Algae,  'Aquatic  habitats,  'Aquatic  animals,  Pen- 
phyton,  Artificial  substrates,  Sampling  methods, 
Cores,  Biomass,  Diversity,  Species  composition, 
Grazing,  Predation,  Seasonal  distribution. 

Current  literature  on  the  ecology  of  and  method- 
ologies for  determining  substrate  associated  micro- 
fauna  is  reviewed.  Methodologies  include  an  esti- 
mation method  for  meiofauna  standing  stock  on 
rocky  shores,  simulation  experiments  using  Sepha- 
dex  gel  beads,  cores,  pigment  analysis,  and  chemi- 
cal extraction  techniques.  Ecological  studies  were 
concerned  with  bacterial  biomass  and  distributions; 
fungi;  physical  factors,  nutrient  availability,  light 
gradients,  and  flooding  effects  on  attached  algae 
communities;  species  composition  and  diversity 
measurements;  grazing  and  predation  on  periphy- 
ton  communities  by  aquatic  insects;  and  seasonal 
variation  and  distribution  of  substrate  associated 
organisms.  (White-Reimer-PTT) 
W89-12543 


FILAMENTOUS  GREEN  ALGAE  IN  FRESH- 
WATER STREAMS  ON  SIGNY  ISLAND,  ANT- 
ARCTICA. .,       _     ,     .. 

British  Antarctic  Survey,  Cambridge  (England). 

Hyd^obiologia  HYDRB8,  Vol.  172,  p  1-18,  1989. 
10  fig,  5  tab,  50  ref. 

Descriptors:  'Antarctic,  'Algae,  'Streams,  'Sea- 
sonal variation,  Signy  Island,  Chlorophyta,  Water 
temperature,  Nutrients,  Seals,  Water  birds,  Freez- 
ing. 

The  streams  of  Signy  Island  are  varied  and  ex- 
tremely seasonal  environments.  Water  flows  from 
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November/December  to  March/April;  streams  are 
frozen  for  the  rest  of  the  year.  Streams  usually 
flow  through  small,  barren  catchments  and  are 
nutrient  poor,  though  they  may  enriched  by  dense 
summer  populations  of  seabirds  and  seals.  Tem- 
peratures are  consistently  low.   Stream  depth  is 
maximal  during  the  spring  melt  period,  and  de- 
clines over  the  rest  of  the  summer.  Vegetation 
usually  is  algal,  and  filamentous  chlorophytes  form 
a  particularly  conspicuous  component.  Small  num- 
bers of  vegetative  cells  survive  the  long  frozen 
period  in  situ.  A  steady  increase  in  standing  crop 
results  in  a  maximum,  which  occurs  2-3  months 
after  flow   begins.   Sloughing   is  the   major   loss 
mechanism    and    grazers    are    effectively    absent. 
Three  taxa  of  filamentous  algae  are  common  in 
Signy  streams:  species  of  Zygnema,  Mougeotia, 
and  Klebsormidium.   The  variables  identified   as 
being  important  in  determining  the  spatial   and 
temporal  distributions  of  the  three  genera  of  fila- 
mentous chlorophytes  are  essentially  the  same  as 
those  that  are  important  in  streams  in  any  other 
geographic  location.  However,  maritime  Antarctic 
streams  are  characterized  by  particular  combina- 
tions of  certain  variables:  (1)  low  concentrations  of 
dissolved     nutrients,     particularly     phosphorus, 
except  where  enriched  by  seal  or  sea  bird  activity; 
(2)  consistently  low  temperatures  during  the  3-5 
mo  period  of  flow;  (3)  variable  discharge  with 
periodic  freezing  and  drying  during  the  period  of 
flow;  (4)  prolonged  winter  freezing  under  some- 
times   thick    snow    cover;    (5)    spring    discharge 
maxima  associated  with  snow  melt;  (6)  absence  of 
invertebrate  grazers;  and  (7)  highly  seasonal  vege- 
tative cover  and  a  single  standing  crop  maximum 
occurring  in  mid-summer.  (Rochester-PTT) 
W89- 12549 


EFFECTS  OF  NUTRIENT  LIMITATION  AND 
STREAM  DISCHARGE  ON  THE  EPILITHIC 
MICROBIAL  COMMUNITY  IN  AN  OLIGO- 
TROPHIC  ARCTIC  STREAM. 

Cincinnati  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

M.  A.  Hullar,  and  J.  R.  Vestal. 
Hydrobiologia  HYDRB8,  Vol.  172,  p  19-26,  1989. 
7  fig,  2  tab,  19  ref.  NSF  Division  of  Polar  Pro- 
grams Grant  8320544. 

Descriptors:  'Arctic,  'Alaska,  'Flow  discharge, 
•Limiting  nutrients,  'Epilithon,  'Microorganisms, 
Oligotrophic  water,  Kuparuk  River,  Biomass,  Pri- 
mary productivity,  Phosphorus,  Bioassay,  Hetero- 
trophic microorganisms,  Nitrates,  Nitrogen, 
Tundra,  Rivers. 

Nutrient  limitation  of  epilithic  microbial  activity  is 
modified  by  stream  discharge  and  dramage  from 
the  tundra  surrounding  the  Kuparuk  River,  Alaska. 
During  1984,  after  3  wk  of  whole-stream  enrich- 
ment with  phosphorus,  autotrophic  activity  per 
unit  biomass  had  increased  in  the  enriched  section 
of  the  stream,  suggesting  that  phosphorus  availabil- 
ity was  limiting  productivity.  In  contrast,  after  3 
wk  of  phosphorus  enrichment  during  1985,  hetero- 
trophic and  autotrophic  activity  was  similar  in  the 
control  and  enriched  sections  of  the  stream.  How- 
ever, when  ammonia  or  nitrate  and  phosphorus 
were  added  to  an  in  situ  bioassay  chamber  for  two 
weeks,  higher  community  biomass  and  heterotro- 
phic activity  resulted.  Ten  days  later  biomass  sig- 
nificantly dropped  in  the  unenriched  section.  Ni- 
trate levels  over  this  period  increased  four-fold 
concomitantly  with  decreased  stream  discharge. 
Apparently,   during   1985,  nitrogen  was  limiting 
epilithic  microbial  community  in  the  phosphorus 
enriched  section  of  the  Kuparuk  River.  The  signifi- 
cantly negative  relationship  between  nitrate  con- 
centration and  stream  discharge  observed  during 
1984  supported  the  trends  seen  in  1985.  The  data 
suggest  that  nutrient  concentrations  that  limit  epi- 
lithic microbial  activity  and  biomass  are  regulated 
by  the  stream  discharge  and  drainage  from  the 
surrounding  tundra.  (Author's  abstract) 
W89-12550 


MICROBIAL  COMMUNITIES  IN  SOUTHERN 
VICTORIA  LAND  STREAMS  (ANTARCTICA): 
I.  PHOTOSYNTHESIS. 

Department  of  Scientific  and  Industrial  Research, 
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Taupo  (New  Zealand).  Taupo  Research  Lab. 
C.  Howard-Williams,  and  W.  F.  Vincent. 
Hydrobiologia  HYDRB8,  Vol.  172,  p  27-38,  1989. 
3  fig,  6  tab,  23  ref. 

Descriptors:  'Antarctic,  'Streams,  'Primary  pro- 
ductivity, Microorganisms,  Biomass,  Limiting  nu- 
trients, Light,  Photosynthesis,  Victoria  Land,  Ni- 
trogen, Phosphorus,  Glacial  streams. 

The  glacier-fed  ephemeral  streams  of  southern 
Victoria  Land  (approx  78  deg  S,  164  deg  E)  are 
colonized  by  an  epilithon  dominated  by  cyanobac- 
terial  mats  and  films.  Biomass  levels  often  are  high 
(>  15  microgram  (ug)  chlorophyll  a  (Chi  a)/sq 
cm).  The  mat  structure,  pigment,  and  photosyn- 
thetic  characteristics  of  these  communities  have 
been  investigated  on  site.  The  mats  in  high  light 
environments  have  a  layered  structure  with  high 
levels  of  light  shielding  accessory  pigments  in  the 
upper  layers  and  elevated  chlorophyll  a  and  phy- 
cocyanin  concentrations  in  the  lower  layers.  Pho- 
tosynthetic  rates  per  unit  area  (0.4-3.5  ug  C/sq  cm/ 
hr)  fall  within  the  range  reported  for  temperate 
communities.  Photosynthesis  vs.  irradiance  (I) 
curves  were  used  to  distinguish  high-,  intermedi- 
ate-, and  low-light  communities.  I  sub  k  values  for 
high-light  communities  were  at  or  lower  than  pho- 
tosynthetically  available  radiation  recorded  at  mid- 
night in  the  polar  midsummer  (circa  100  microE/ 
sq  m/sec).  Photoinhibitory  responses  were  not  de- 
tected at  the  midday  light  intensities.  In  situ  contin- 
uous nutrient  enrichment  experiments  failed  to 
demonstrate  N  or  P  limitation  to  pigment  content 
or  photosynthetic  rates.  It  is  suggested  that  growth 
of  these  communities  is  controlled  by  factors  other 
than  light  and  nutrients.  (See  also  W89- 12552  and 
W89- 12553)  (Author's  abstract) 
W89-12551 


MICROBIAL  COMMUNITIES  IN  SOUTHERN 
VICTORIA  LAND  STREAMS  (ANTARCTICA): 
II.  THE  EFFECTS  OF  LOW  TEMPERATURE. 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 

W.  F.  Vincent,  and  C.  Howard-Williams. 
Hydrobiologia  HYDRB8,  Vol.  172,  p  39-49,  1989. 
3  fig,  8  tab,  23  ref. 

Descriptors:  'Antarctic,  'Streams,  'Metabolism, 
'Water  temperature,  Nostoc,  Microorganisms, 
Cyanophyta,  Biomass,  Photosynthesis,  Victoria 
Land,  Fryxell  Stream,  Nitrogen,  Phosphorus,  Gla- 
cial streams.  Freezing,  Respiration,  Chlorophyll  a, 
Organic  carbon. 

Water  temperatures  in  southern  Victoria  Land 
streams  fluctuated  over  the  range  0  to  10  C  but 
generally  lay  close  to  freezing.  In  a  series  of  con- 
trolled assays  at  Fryxell  Stream,  Taylor  Valley, 
the  benthic  microbial  mats  showed  strongly  posi- 
tive metabolic  responses  to  increases  in  tempera- 
ture well  above  ambient.  Rates  of  polysaccharide 
and  lipid  biosynthesis  increased  with  temperature 
over  the  range  0  to  25  C.  Between  0  and  10  C,  Q 
sub  10  values  for  the  cyanobacterial  mats  were  1.7 
to  3.2  for  gross  photosynthesis,  2.5  to  5.7  for 
respiration,  2.2  to  2.5  for  acetate  incorporation  into 
lipid,  1.9  to  3.8  for  glucose  catabolism,  and  1.9  to 
2.8  for  thymidine  incorporation.  Respiration  ac- 
counted for  a  high  percentage  of  gross  photosyn- 
thesis, and  a  net  respiratory  loss  of  carbon  from 
three  communities  was  either  induced  or  worsened 
by  an  increase  in  temperature  from  0  to  10  C.  The 
chlorophyll  a  content  of  Nostoc  discs  incubated 
for  one  month  in  darkness  decreased  by  27%  at  % 
c,  but  by  99%  at  25  C.  This  set  of  assays  suggests 
that  the  cyanobacterial  mats  contained  large 
amounts  of  chlorophyll  a  and  carbon  associated 
with  inactive  or  senescing  cells.  This  unusual 
standing  stock  probably  could  not  persist  under 
warmer  conditions,  which  would  promote  both 
increased  respiratory  losses  and  faster  rates  of  bac- 
terial decomposition.  (See  also  W89- 12551  and 
W89-12553)  (Author's  abstract) 
W89-12552 


NITROGEN  DYNAMICS  IN  TWO  ANTARCTIC 
STREAMS. 

Department  of  Scientific  and  Industrial  Research, 


Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 

C.  Howard-Williams,  J.  C.  Priscu,  and  W.  F. 
Vincent. 

Hydrobiologia  HYDRB8,  Vol.  172,  p  51-61,  1989. 
3  fig,  8  tab,  21  ref. 

Descriptors:  'Antarctic,  'Cycling  nutrients,  'Ni- 
trogen, 'Streams,  Cyanophyta,  Algae,  Water  tem- 
perature, Victoria  Land,  Glacial  streams,  Fryxell 
Stream,  Nitrogen  fixation,  Biomass. 

The  many  glacier  meltwater  streams  of  southern 
Victoria  Land  flow  through  catchments  where  life 
forms  are  almost  entirely  microbial.  Allochthonous 
inputs  of  nitrogen  from  two  study  streams  near 
McMurdo  Sound  were  derived  mostly  from  the 
melting  glaciers  (about  100-200  mg  N/cu  m),  with 
some  originating  from  N2-ftxation  by  heterocys- 
tous  cyanobacteria  (maximum  939  mg  N/sq  m/yr). 
Thirty  to  fifty  percent  of  the  glacier-derived  N 
was  dissolved  organic  N  and  a  major  proportion  of 
this  was  identified  as  urea  N,  which  was  used  by 
the  rich  algal  and  cyanobacterial  mats  in  the 
streams.  A  nutrient  budget  for  Fryxell  Stream  was 
estimated,  quantifying  uptake  of  urea  N  and  dis- 
solved inorganic  N  and  the  release  of  dissolved 
organic  (non-urea)  and  particulate  N  by  the  stream 
communities.  An  index  of  in-stream  nitrogen  proc- 
essing in  these  streams,  the  Net  Uptake  Length 
Constant,  was  compared  with  that  from  temperate 
climates  and  found  to  be  similar.  Despite  the  influ- 
ence of  low  temperatures  (mean  daily  water  tem- 
perature 5  C)  on  microbial  activity,  nutrient  re- 
moval rates  from  these  Antarctic  streams  are  high 
because  of  the  large  standing  stock  of  microbial 
biomass  there.  (See  also  W89-12551  and  W89- 
12553)  (Author's  abstract) 
W89-12553 


BENTHIC  ALGAL  BIOMASS  AND  PRODUC- 
TIVITY IN  HIGH  SUBARCTIC  STREAMS, 
ALASKA. 

Alaska  Cooperative  Fishery  Research  Unit,  Fair- 
banks. 

J.  D.  LaPerriere,  E.  E.  Van  Nieuwenhuyse,  and  P. 
R.  Anderson. 

Hydrobiologia  HYDRB8,  Vol.  172,  p  63-75,  1989. 
7  fig,  3  tab,  37  ref. 

Descriptors:  'Subarctic  zone,  'Alaska,  'Streams, 
•Primary  productivity,  'Algae,  Benthic  flora, 
Comparison  studies,  Diatoms,  Chlorophyll  a,  Bio- 
mass, Alkalinity,  Optical  properties. 

Year-round  measurements  of  the  standing  crop  of 
epilithic  algae  (as  chlorophyll  a  concentration)  in 
two  streams,  one  second  and  one  fourth  order 
(map  scale  1:63,360),  in  interior  Alaska  (64-65  deg 
N)  were  only  about  one  tenth  that  reported  from 
streams  of  temperate  North  America.  Cell  densities 
in  these  streams,  however,  were  similar  to  those  in 
comparable  temperate  streams.  Year-round  domi- 
nation of  the  benthic  flora  by  very  tiny  diatoms 
(Achnanthes  spp.)  may  explain  the  apparent  dispar- 
ity between  low  chlorophyll  a  content  and  average 
cell  densities.  Chlorophyll  a  standing  crop  in  a 
more  alkaline  groundwater-fed  stream,  however, 
was  higher  and  within  the  range  of  similarly-sized 
temperate  streams.  Maximum  chlorophyll  a  stand- 
ing crop  varied  positively  with  alkalinity  in  five 
clear-water  streams  where  standing  crop  was 
measured  on  natural  or  artificial  substrates.  Season- 
al mean  concentrations  of  sestonic  chlorophyll  a 
(used  as  estimates  of  benthic  algal  chlorophyll  a 
standing  crop)  varied  directly  and  significantly 
with  alkalinity  among  10  clear- water  streams  and 
with  phosphorus  among  8/10  clear- water  and  5 
brown-water  streams  studied.  During  the  summer, 
when  there  is  little  darkness,  gross  primary  pro- 
ductivity (as  estimated  by  the  diurnal  dissolved- 
oxygen  method)  was  similar  to  that  of  northern 
temperate  streams.  Gross  primary  productivity 
also  varied  directly  with  alkalinity  in  five  clear- 
water  streams  in  this  region.  (Author's  abstract) 
W89-12554 


BROADSCALE  PATTERNS  IN  THE  DISTRIBU- 
TION OF  AQUATIC  AND  TERRESTRIAL 
VEGETATION  AT  THREE  ICE-FREE  RE- 
GIONS ON  ROSS  ISLAND,  ANTARCTICA 


Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Plant  and  Microbial  Sciences. 

P.  A.  Broady. 

Hydrobiologia  HYDRB8,  Vol.  172,  p  77-95,  1989 

29  fig,  57  ref. 

Descriptors:  'Antarctic,  'Vegetation,  'Flora, 
•Algae,  Lichens,  Mosses,  Baseline  studies,  Aero- 
sols, Saline  water,  Spatial  distribution,  Water  birds, 
Ross  Island. 

Distribution  patterns  are  presented  for  selected 
aquatic  algae,  and  terrestrial  algae,  mosses,  and 
lichens  at  three  large,  coastal  ice-free  regions  on 
Ross  Island  (Antarctica).  Each  region  is  unique  in 
certain  aspects  of  its  vegetation.  The  variation  in 
areal  and  quantitative  occurrence  of  different  com- 
ponents of  the  vegetation  in  diverse  ponds  and 
streams,  and  over  exposed  ground  surfaces,  is  relat- 
ed to  the  levels  of  marine  salts  in  the  environment, 
fertilization  by  birds,  water  availability,  substratum 
type,  and  degree  of  exposure.  It  is  apparent  that 
major  differences  between  the  floras  of  different 
areas  within  individual  ice-free  regions  on  Ross 
Island,  and  between  the  regions  themselves,  are 
strongly  influenced  by  the  degree  to  which  they 
are  subjected  to  saline  aerosols.  Similar  situations 
have  been  recognized  in  more  northern,  coastal 
continental,  ice-free  regions  of  Antarctica,  particu- 
larly at  the  Vestfold  Hills.  The  study  has  described 
distribution  patterns  at  low  resolution,  emphasizing 
mainly  dominant  algae  and  broad  groupings  of 
lichens  and  mosses.  Also,  the  environmental  infor- 
mation is  mostly  subjective.  The  results  serve  as  a 
base-line  for  future,  more  detailed,  studies  with  a 
greater  quantitative  component.  (Rochester-PTT) 
W89-12555 


COMMUNITY  STRUCTURE  OF  BENTHIC  IN- 
VERTEBRATES IN  INTERIOR  ALASKAN 
(USA)  STREAMS  AND  RIVERS. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Arctic  Biology. 
M.  W.  Oswood. 

Hydrobiologia  HYDRB8,  Vol.  172,  p  97-110,  1989. 
1  fig,  5  tab,  49  ref,  append. 

Descriptors:  *Arctic,  'Alaska,  'Invertebrates, 
'Streams,  'Rivers,  'Aquatic  insects,  Comparison 
studies,  Springs,  Headwaters,  Spatial  distribution, 
Temperate  zone,  Subarctic  zone,  Benthic  fauna. 

Taxonomic  composition  of  benthic  invertebrates  in 
interior  Alaskan  streams  and  rivers  was  summa- 
rized from  published  and  unpublished  data.  Dip- 
tera  dominate  the  Alaskan  stream  fauna  and  consti- 
tute a  larger  proportion  of  the  benthos  in  Alaskan 
streams  than  in  streams  of  temperate  North  Amer- 
ica. Plecoptera  and  Ephemeroptera  are  the  next 
most  abundant  in  Alaskan  streams,  with  Trichop- 
tera  generally  very  scarce.  Several  orders  that 
occur  regularly  in  streams  in  temperate  North 
America  are  absent  (or  in  very  low  abunda-  ce)  in 
interior  Alaskan  streams.  These  include:  Hemip- 
tera,  Odonata,  Megaloptera,  Coleoptera,  net-spin- 
ning caddisflies,  burrowing  mayflies,  and  several 
families  of  stoneflies  (Pteronarcyidae,  Peltoperli- 
dae,  and  Perlidae)  are  conspicuous  by  their  ab- 
sence and  extreme  scarcity.  Taxonomic  composi- 
tion varies  significantly  among  hydrologic  regions 
(major  watersheds)  and  among  stream  types 
(springs,  headwater  streams,  small  rivers,  and  large 
rivers).  Only  two  taxa  (Chironomidae  and  Ne- 
mouridae)  significantly  increase  in  proportional 
contribution  from  south  to  north  while  many  taxa 
decrease.  (See  also  W89- 12557)  (Author's  abstract) 
W89-12556 


VARIABILITY  OF  MACROINVERTEBRATE 
COMMUNITY  COMPOSITION  IN  AN  ARCTIC 
AND  SUBARCTIC  STREAM. 

Cincinnati  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

M.  C.  Miller,  and  J.  R.  Stout. 

Hydrobiologia  HYDRB8,  Vol.  172,  p  111-127, 
1989.  6  fig,  2  tab,  58  ref.  EPA  Grant  R808779-01. 

Descriptors:  'Arctic,  'Subarctic  zone,  'Alaska, 
'Macroinvertebrates,  'Streams,  'Rivers,  'Aquatic 
insects,  Comparison  studies,  Spatial  distribution, 
Imnavait    Creek,    Caribou-Poker    Creek,    Benthic 
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fauna,  Tundra,  Taiga,  Freezing,  Flow  discharge, 
Environmental  variation,  Seasonal  variation, 
Water  temperature. 

The   macroinvertebrate    community    composition 
was  compared  in  two  Alaskan  streams  for  numeric 
and  species  constancy  during  the  ice-free  period 
from  1981  to  1983.  Imnavait  Creek  is  a  tirst-order 
arctic  stream  (60  deg  39  min  N,  149  deg  21  m  W) 
draining   upland   tundra   in   the   foothills   of  the 
Brooks  Range.  Caribou-Poker  Creek  is  a  fourth- 
order  subarctic  stream  (65  deg  8  mm  N,  147  deg  28 
min  W)  draining  the  taiga  forest  north  ot  r- air- 
banks,  Alaska.  The  aquatic  insect  larvae  and  other 
macroinvertebrates  were  sampled  with  drift  nets 
and  Hess  bottom  samplers  for  four  periods,  each  1 
week  long  in  the  ice-free  season  of  three  years.  In 
the  arctic  stream,  112  species,  and  in  the  subarctic 
stream,  138  species,  were  found  m  a  chironomid- 
dominated  community.  In  any  sampler  period  the 
communities  contained  51-60  species  in  the  arctic 
stream  and  49-92  species  in  the  subarctic  stream. 
Among  the  four  sample  periods,  on  average  39% 
and  50%  of  the  species  were  present  in  two  se- 
quential   samples    in    the    arctic    and    subarctic 
streams,    respectively.    New    immigrants     never 
before  found  in  the  system,  averaged  37%  and 
31%  of  the  community,  respectively.  These  sys- 
tems are  exposed  to  several  intermediate  disturb- 
ances: prolonged  and  variable  freeze-up,  extreme 
variation   in   discharge,    wide   diel   and   seasonal 
changes  in  temperature,  and  erosion  in  frazil  and 
anchor  ice.  The  dipterans,   which  compose  the 
most  numerous   and   variable   taxonomic   group, 
must  have  variable  diapause,  ability  to  grow  in 
cold  waters,  and  good  dispersal  powers,  even  mi- 
grating across  drainages  in  the  arctic.  Much  ot  the 
seasonal  dominance  pattern  therefore  appears  to  be 
stochastic.   (See   also   W89-12556)   (Authors   ab- 
stract) 
W89-12557 

GEOCHEMICAL  PROCESSES  IN  THE  LAKE 
FRYXELL  BASIN  (VICTORIA  LAND,  ANT- 
ARCTICA). ,    ,,  ... 

Miami  Univ.,  Oxford,  OH.  School  of  Interdiscipli- 
nary Studies. 

W.  J.  Green,  T.  J.  Gardner,  T.  G.  Ferdelman,  M. 
P  Angle,  and  L.  C.  Varner. 

Hydrobiologia  HYDRB8,  Vol.  172,  p  129-148, 
1989.  12  fig,  6  tab,  32  ref. 

Descriptors:  •Antarctic,  'Limnology,  •Geochem- 
istry, *Geohydrology,  *Lake  Fryxell,  Victoria 
Land,  Nutrients,  Metals,  Cadmium,  Potassium, 
Magnesium,  Sulfates,  Nitrates,  Phosphates,  Iron, 
Cobalt,  Nickel,  Manganese,  Copper,  Ions,  Weath- 
ering, Sulfides,  Chemical  complexation,  Chemical 
reactions. 


Major  ion,  nutrient,  transition  metal,  and  cadmium 
concentrations  are  presented  for  nine  meltwater 
streams  flowing  into  Lake  Fryxell,  a  permanently 
stratified   lake    with    an    anoxic    hypoiimnion   m 
Taylor  Valley,   Antarctica.   For  the  major  ions, 
stream  compositions  are  considered  in  terms  of 
dissolution  of  marine-derived  salts  and  chemical 
weathering  of  local  rocks.  Although  Lake  Fryxell 
has  undergone  significant  evaporative  concentra- 
tion, only  calcite,  of  the  simple  salts,  is  predicted  to 
precipitate.  Geochemical  budgets  indicate,  howev- 
er, that  large  quantities  of  K,  Mg,  and  S04  also 
have  been  removed  from  the  lake.  Reverse  weath- 
ering may  be  an  important  sink  for  K  and  Mg, 
although   Mg   removal   from   calcium   carbonate 
phases  also  is  likely.  Assuming  constancy  of  com- 
position over  recent  geologic  time,  all  of  the  salts 
in  the  Fryxell  water  column  could  have  been  deliv- 
ered under  present  flows  in  about  3000  yr  (chloride 
age).   Comparison   of  nutrient   concentrations   in 
these  meltwater  streams  with  other  flowing  waters 
in  the  world  reveals  that  the  Fryxell  streams  are 
strikingly  deficient  in  N03-N  but  not  P04-P.  The 
apparent  nitrogen  deficiency  in  Lake  Fryxell  itself 
can  be  attributed  to  the  low  annual  stream  loadings 
of  this  nutrient.  Stream  concentrations  and  load- 
ings also  are  presented  for  Mn,  Fe,  Co,  Ni,  Cu,  and 
Cd.    'Dissolved'    metal    concentrations    correlate 
roughly  with  average  crustal  abundances,  suggest- 
ing that  chemical  weathering  is  a  the  major  source 
of  these  elements.  Vertical  metal  profiles  within 
Lake  Fryxell  itself  appear  to  be  governed  by  the 


formation  of  insoluble  sulfide  phases  or,  in  the  case 
of  Mn,  by  MnHP04.  However,  dissolved  nickel 
levels  in  sulfide-bearing  waters  are  much  higher 
than  can  be  explained  in  terms  of  metal-sulfide 
equilibria,  and  the  occurrence  of  significant  organ- 
ic complexing  of  this  metal  in  deeper  waters  is 
suspected.  (Author's  abstract) 
W89-12558 

SOME  ASPECTS  OF  IRON  CYCLING  IN  ANT- 
ARCTIC LAKES.  «,_..« 

British  Antarctic  Survey,  Cambridge  (England). 
J.  C.  Ellis-Evans,  and  E.  C.  G.  Lemon. 
Hydrobiologia   HYDRB8,   Vol.    172,   p    149-164, 
1989.  9  fig,  1  tab,  44  ref. 

Descriptors:  "Limnology,  'Antarctic,  'Cycling 
nutrients,  'Iron,  'Lakes,  Precipitation,  Sombre 
Lake,  Amos  Lake,  Microorganisms,  Metabolism, 
Oxidation-reduction  potential,  Lake  sediments, 
Thermodynamics,  Mineralization. 

Iron  occurs  in  extremely  high  concentrations  in 
certain  maritime  Antarctic  freshwater  lakes,  which 
seasonally  develop  an  anoxic  zone.  In  oligotrophy 
Sombre  Lake,  Fe(II)  precipitates  as  Fe(III)  oxyhy- 
droxides,  which  bind  phosphorus  and  return  it  to 
the  sediments.  In  nutrient-enriched  Amos  Lake, 
significant  quantities  of  sulfide  also  are  produced 
and  this  binds  a  proportion  of  the  released  Fe(ll), 
which  reduces  the  ratio  of  total  iron  to  phosphorus 
at  the  redox  boundary  where  the  oxyhydroxides 
are  formed.  A  proportion  of  the  sediment-released 
phosphorus  therefore  reaches  the  upper  waters  of 
this  lake  (unlike  in  Sombre  Lake)  and  provides  the 
initial  nutrient  source  for  under-ice  phytoplankton 
development    in    spring.    Iron-reducing    bacteria 
have  been  isolated  from  Sombre  Lake  sediments 
that  apparently  utilize  the  abundant  Fe(III)  oxyhy- 
droxides. From  thermodynamic  considerations  (as- 
suming FettH)  is  not  limiting),  these  should  out- 
compete  sulfate  reducers  and  methanogens  (both 
previously    reported    from    Sombre    and    Amos 
Lakes)  and  therefore  could  constitute  an  important 
component  of  the  anaerobic  mineralization  of  or- 
ganic carbon  in  such  lakes.   (Author's  abstract) 
W89-12559 

NITROGEN  CYCLING  IN  ARCTIC  LAKES 
AND  PONDS. 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
V.  Alexander,  S.  C.  Whalen,  and  K.  M. 
Klingensmith.  . 

Hydrobiologia  HYDRB8,  Vol.  172,  p  165-172, 
1989  2  fig,  3  tab,  14  ref.  NSF  Grants  DPP75- 
129481  and  DPP79-00815. 

Descriptors:  'Arctic,  'Alaska,  'Cycling  nutrients, 
'Nitrogen,  'Lakes,  'Limnology,  'Ponds,  Interna- 
tional Biological  Program,  Toolik  Lake,  Barrow, 
Tundra,  Oxidation-reduction  potential,  Limiting 
nutrients,  Water  depth. 


Lakes — Group  2H 

possibly  in  the  water  column  in  both  environments 
based  on  elevated  early  spring  N03(-)  levels,  al- 
though in  the  ponds  this  probably  represents  pri- 
marily N  imported  in  runoff.  In  Toolik  Lake,  the 
elevated  concentrations  are  evident  before  runoft 
begins  The  phytoplankton  are  able  to  sued  N03(-) 
more  effectively  in  the  lake  than  in  the  ponds, 
possibly  because  of  greater  N  deficiency  in  lake 
waters.  (Rochester-PTT) 
W89-12560 


Nitrogen  cycle  studies  were  carried  out  on  two 
distinct  systems  in  arctic  Alaska.  Research  on  the 
first,  a  series  of  small  tundra  ponds  near  Barrow, 
was  carried  out  as  part  of  the  International  Biologi- 
cal Program  Tundra  Biome  Program.  Research  on 
the  contrasting  system,  Toolik  Lake,  was  done 
during    the    year    following    completion    of   the 
Barrow  pond  research.  Toolik  Lake  is  located  on 
the  north  flank  of  the  Brooks  Range,  approximate- 
ly 130  km  south  of  the  Beaufort  Sea  coast.  The 
two  systems  had  some  similarities,  and  some  dis- 
tinct differences,  which  appeared  to  be  related  to 
depth.  Tundra  ponds  are  very  shallow,  freeze  to 
the  bottom  in  winter  and  their  waters  are  continu- 
ously in  contact  with  the  sediment.  The  sediment, 
therefore,  serves  as  a  major  source  of  inorganic 
nitrogen  for  the  phytoplankton.  As  a  result,  phos- 
phorus rather  than  nitrogen  deficiency  is  evident. 
In  the  deep  lake,  in  situ  nitrogen  regeneration  and 
allochthonous  sources  are  important  and  nitrogen 
deficiency  can  occur.  Both  the  thaw  ponds  and 
lake  waters  in  Alaska's  Arctic  contain  extremely 
low   concentrations  of  all   forms  of  N   and  are 
unproductive  as  a  result.  Denitrification  accounts 
for  a  small  loss  in  both  environments,  probably  due 
to  low  N03(-)  supply  in  the  sediment  and  a  con- 
tinuously oxic  water  column.  Nitrification  prob- 
ably occurs  at  a  low  rate  in  the  sediment  and 


PHOTON  DEPENDENCE  OF  INORGANIC  NI- 
TROGEN TRANSPORT  BY  PHYTOPLANK- 
TON IN  PERENNIALLY  ICE-COVERED  ANT- 
ARCTIC LAKES. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
J.  C.  Priscu. 

Hydrobiologia  HYDRB8,  Vol.  172,  p  173-182, 
1989.  2  fig,  2  tab,  26  ref. 

Descriptors:  'Antarctic,  'Iced  lakes,  'Lake  Fryx- 
ell, 'Lake  Vanda,  'Phytoplankton,  'Nitrogen, 
•Light  quality,  Cycling  nutrients,  Nitrates,  Ammo- 
nia, Photosynthesis,  Lakes,  Mathematical  models, 
Comparison  studies,  Water  depth,  Solute  transport, 
Isotope  studies. 

15N  was  used  to  examine  the  influence  of  photo- 
synthetic  photon  flux  density  (PPFD)  on  N03(-) 
and  NH4(+)  transport  by  phytoplankton  in  the 
shallow  and  deep-chlorophyll  layers  of  Lakes 
Fryxell  and  Vanda,  Antarctica.  The  response  ob- 
served in  Lake  Vanda  could  be  modelled  with  a 
four-parameter  equation  previously  used  to  model 
photosynthesis.  Only  the  9  m  NH4(+)  transport 
experiments  in  Lake  Fryxell  could  be  modelled 
with  this  equation.  Other  experiments  in  Lake 
Fryxell  showed  either  no  response  to  PPFDoia 
linear  increase  with  no  saturation  at  the  PPFD 
levels  used.  Distinct  trends  were  observed  in  trans- 
port parameters  both  between  depths  and  between 
nitrogen  species.  Overall,  the  parameters  indicate 
that  phytoplankton  in  these  lakes  possess  nitrogen 
transport  affinities  similar  to  those  reported  for 
other  aquatic  systems.  (Author's  abstract) 
W89-12561 

PATTERNS  OF  ENERGY  STORAGE  IN  PSEU- 
DOBOECKELLA  POPPEI  (CRUSTACEA  CO- 
PEPODA)  FROM  TWO  CONTRASTING  LAKES 
ON  SIGNY  ISLAND,  ANTARCTICA. 

British  Antarctic  Survey,  Cambridge  (England). 
A.  Clarke,  J.  C.  Ellis-Evans,  M.  W.  Sanders,  and 
L.  J.  Holmes.  ,„, 

Hydrobiologia  HYDRB8,  Vol.  172,  p  183-191, 
1989.  5  fig,  2  tab,  13  ref. 
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The   copepod    Pseudoboeckella   poppei    (Daday) 
(Calanoida,    Centropadidae)    was    sampled    from 
Sombre  and  Heywood   Lakes  on  Signy   Island, 
Antarctica  (60  deg  S,  45  min  W)  between  January 
1984  and  March  1985.  Sombre  Lake  is  clear  and 
oligotrophic,    with    little    phytoplankton    and    a 
bottom  sediment  low  in  organic  content.  By  con- 
trast Heywood  Lake  is  turbid  and  mesotrophic;  a 
substantial  phytoplankton  develops  in  summer  and 
the  bottom  sediments  are  comparatively  rich  in 
organics.  Both  lakes  freeze  over  for  much  of  the 
year,   forcing  the  copepods  to  adopt  a  benthic 
feeding  strategy  is  over  winter.   Adult  Pseudo- 
boeckella feed  on  phytoplankton  when  this  is  avail- 
able,  and  on  detritus,  diatoms,   and  short  algal 
filaments  stirred  up  from  the  sediment.  In  Hey- 
wood Lake,  male  copepods  show  a  smooth  season- 
al trend  in  lipid  content  with  lipid  being  synthe- 
sized in  early  summer  and  utilized  in  late  summer 
and  winter.  The  summer  increase  in  lipid  content  is 
associated  with  an  increase  in  dry  weight.  Female 
lipid  contents  show  evidence  of  two  peaks  of  egg 
production.  In  Sombre  Lake  both  male  and  female 
copepods  increase  in  size  during  summer  and  show 
a  wider  range  of  lipid  contents  than  in  Heywood 
Lake.  It  is  likely  that  this  is  due  to  the  poorer 
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winter  feeding  conditions,  which  necessitate  the 
synthesis  of  a  much  larger  store  of  reserves  during 
the  summer.  In  contrast  to  marine  calanoid  cope- 
pods,  lipid  stores  are  exclusively  triacylglycerol, 
with  no  trace  of  wax  ester.  (Author's  abstract) 
W89-12562 


TUNDRA  PONDS  OF  THE  YUKON  DELTA, 
ALASKA,  AND  THEIR  MACROINVERTE- 
BRATE  COMMUNITIES. 

Seattle  National  Fishery  Research  Center,  WA. 
J.  A.  Maciolek. 

Hydrobiologia  HYDRB8,  Vol.  172,  p  193-206, 
1989.  4  fig,  2  tab,  25  ref,  append. 
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The  Yukon  Delta,  a  low  alluvial  tundra  in  western 
Alaska,  has  more  than  10,000  thaw-basin  ponds 
within  its  70,000  sq  km  area.  In  1984  and  1985,  68 
ponds  in  three  interior  areas  of  the  Delta  were 
surveyed  to  determine  limnological  features,  ma- 
croinvertebrate  fauna,  and  trophic  character. 
Ponds  ranged  up  to  90  ha  in  area,  2  m  in  depth,  and 
17  m  in  elevation,  and  occurred  in  various  tempo- 
ral stages  of  growth  and  senescence.  Among  the  18 
major  invertebrate  taxa  collected,  in  order  of  de- 
creasing frequency  of  occurrence,  Trichoptera, 
Hemiptera,  Diptera,  Pelecypoda,  Isopoda,  Coleop- 
tera,  Gastropoda,  and  Oligochaeta  were  found  in 
more  than  50%  of  the  ponds.  Trichoptera,  the  only 
taxon  occurring  in  all  ponds,  was  represented  by 
22  species  in  6  families.  The  average  Delta  Pond 
had  6.6  of  the  9  more  common  taxa.  This  measure 
of  faunal  richness  was  similar  among  study  areas 
but  was  higher  in  low-tundra  (sea  level)  ponds  and 
in  older  ponds  on  raised  tundra.  In  comparison, 
lentic  invertebrate  communities  in  five  other  areas 
of  Alaskan  and  Canadian  tundra  had  fewer  taxa 
and  lower  average  richness  based  on  occurrence  of 
the  same  nine  taxa.  (Author's  abstract) 
W89-12563 


VERTICAL  DISTRIBUTIONS  OF  A  PLANK- 
TONIC  HARPACTICOID  AND  A  CALANOID 
(COPEPODA)  IN  A  MEROMICTIC  ANTARC- 
TIC LAKE. 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Zool- 
ogy. 

I.  A.  E.  Bayly,  and  D.  Eslake. 
Hydrobiologia   HYDRB8,   Vol.    172,   p   207-214, 
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distribution,  Water  depth,  Stratification,  Ecology. 

Lake  Abraxas,  Antarctica,  (68  deg  29  min  S,  78 
deg  17  min  E)  has  been  cut  off  from  the  sea  for 
about  6000  yr.  In  December  1985,  it  had  an  ice 
cover  1.38  m  thick,  a  thermocline  at  5.2  m,  and 
zero  oxygen  at  17.7  m  and  below.  The  salinity  of 
the  oxylimnion  was  in  the  range  14-19  g/L.  The 
calanoid  Paralabidocera  antarctica  (I.  C.  Thomp- 
son) had  a  maximum  density  just  above  a  thermo- 
cline at  5.0  m,  at  which  depth  adult  males  outnum- 
bered females  almost  3:1.  Immediately  beneath  the 
ice,  adult  females  outnumbered  males  4:1.  Imma- 
ture copepodite  stages  were  more  abundant  rela- 
tive to  adults  near  the  oxycline  than  at  higher 
levels.  The  planktonic  harpacticoid,  Amphias- 
coides  sp.  had  a  maximum  density  close  to  the 
oxycline  at  17.2  m.  There  is  striking  spatial  separa- 
tion of  the  maximum  density  of  the  calanoid  and 
that  of  the  harpacticoid.  The  exact  trophic  basis 
for  these  two  maxima  is  unknown.  The  harpacti- 
coid peak  corresponds  with  an  oxygen  concentra- 
tion (about  2  mg/L)  that  may  exclude  or  stress 
adult  calanoids.  Some  harpacticoids  are  highly  tol- 
erant of  low  oxygen  concentrations.  (Rochester- 
PTT) 
W89-12564 


PHYSICO-CHEMICAL  CHARACTERISTICS 
AND  ORIGIN  OF  HYPERSALINE  MEROMIC- 
TIC LAKE  GARROW  IN  THE  CANADIAN 
HIGH  ARCTIC. 


Institut  National  de  la  Recherche  Scientifique, 
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Hydrobiologia   HYDRB8,   Vol.    172,    p   215-234, 
1989.  5  fig,  5  tab,  87  ref. 

Descriptors:  'Saline  lakes,  'Canada,  'Arctic, 
•Limnology,  'Meromictic  lakes,  Saline  water, 
Lake  Garrow,  Energy  transfer,  Marine  waters, 
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Garrow  Lake  (75  deg  23  N,  96  deg  50  W),  located 
3  km  from  the  southern  tip  of  Little  Cornwallis 
Island  in  the  Canadian  North  West  Territories,  and 
6.7  m  above  mean  sea  level,  is  a  meromictic  ecto- 
creno-cryogenic  lake  with  an  area  418  ha  and  a 
maximum  water  depth  of  49  m.  The  thermal  strati- 
fication of  this  lake  is  mesothermic  (heliothermic). 
Some  of  the  solar  energy  that  penetrates  through 
the  2  m  ice  cover  is  stored  for  a  longer  period  of 
time  in  the  upper  level  of  the  monimolimnion, 
under  a  greenhouse  effect  due  to  the  water  density 
gradient.  The  energy  transfer  by  conduction  (0.06 
C/m)  toward  the  bottom  sediments  is  very  con- 
stant from  one  year  to  the  next  and  is  likely  to 
prevent  the  presence  of  permafrost  under  this 
water  body.  In  its  chemical  composition,  this  mer- 
omictic lake  is  quite  comparable  to  the  world's 
saltiest  water  bodies  and  is  the  first  lake  with  a 
salinity  greater  than  sea  water  to  be  reported  for 
the  Canadian  Arctic.  Its  anoxic  monimolimnion  is 
nearly  three  times  (90  ppt)  as  salty  as  normal  sea 
water.  This  hypersaline  water  seems  to  be  derived 
from  isostatic  marine  waters  trapped  within  the 
present  lacustrine  basin  and  underground  during 
deglaciation  of  the  area.  The  subsequent  freezing- 
out  of  salt  from  the  underground  waters  and  the 
migration  and  accumulation  of  these  waters  in  the 
bottom  of  Garrow  Lake  through  a  talik  within  the 
permafrost  were  the  main  contributing  factors.  The 
speed  of  formation  and  migration  of  the  under- 
ground brine  was  a  function  of  the  postglacial 
isostatic  uplift  rate  as  well  as  the  permafrost 
growth  rate.  (Author's  abstract) 
W89-12565 


MEROMIXIS  IN  AN  ANTARCTIC  FJORD:  A 
PRECURSOR  TO  MEROMICTIC  LAKES  ON 
AN  ISOSTATICALLY  RISING  COASTLINE. 

Department  of  Science,  Kingston  (Australia).  Ant- 
arctic Div. 

For  primary  bibliographic  entry  see  Field  2L. 
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CHEMICAL  CHARACTERISTICS  OF  POND 
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ERN VICTORIA  LAND,  ANTARCTICA. 

Chiba  Inst,  of  Tech.,  Narashino  (Japan). 
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Descriptors:  'Water  chemistry,  'Antarctic,  'Lim- 
nology, 'Ponds,  'Lake  history,  Chemical  composi- 
tion, The  Labyrinth,  Saline  water,  Chlorides, 
Freezing,  Evaporation,  Water  loss. 

A  large  number  of  freshwater  and  saline  ponds  are 
located  in  the  Labyrinth  (77  deg  33  min  S,  160  deg 
50  min  E)  of  the  upper  Wright  Valley  in  the  Dry 
Valleys  region  of  southern  Victoria  Land,  Antarc- 
tica. The  Labyrinth  is  situated  near  the  terminus  of 
the  Wright  Upper  Glacier  between  800  and  1000  m 
above  sea  level.  From  a  limnological  point  of  view, 
the  most  interesting  problems  concerning  these 
saline  ponds  are  the  origin  of  their  salts  and  their 
evolutionary  history.  Chloride  ion  contents  vary 
remarkably  among  the  ponds  and  range  from 
0.0049  to  52.4  g/kg.  Surprisingly,  more  than  half  of 
the  ponds  are  saline,  with  the  highest  chloride  ion 
content  being  2.7  times  greater  than  that  of  sea- 
water.  The  deltaD  and  delta  180  values  of  the 
pond  waters  indicate  a  snow  and/or  glacial 
meltwaters  origin,  and  that  ponds  underwent  sub- 
sequent alteration  due  to  evaporation  or  freezing. 
The  composition  of  chemical  components  reveals 
no  evidence  of  trapped  seawater.  Thus,  the  salt 
concentrations  in  the  Labyrinth  pond  waters  must 
be  explained  principally  by  the  accumulation  of 


atmospheric  salts  and  subsequent  repeated  cycles 
of  evaporation  and  freezing  of  the  pond  waters 
over  considerable  time  periods.  (Author's  abstract) 
W89-12567 


BIOGEOCHEMICAL  STUDY  OF  ORGANIC 
SUBSTANCES  IN  ANTARCTIC  LAKES. 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 

G.  I.  Matsumoto. 

Hydrobiologia   HYDRB8,   Vol.    172,   p   265-289, 

1989.  10  fig,  5  tab,  73  ref. 

Descriptors:  'Biochemistry,  'Saline  lakes,  'Lim- 
nology, 'Antarctic,  'Organic  matter,  'Lakes,  Geo- 
chemistry, Organic  carbon,  Ponds,  Fatty  acids, 
Sterols,  Phenolic  acids,  Hydroxy  acids,  Lake  sedi- 
ments, Oxidation-reduction  potential,  Phytoplank- 
ton,  Saline  water,  Decomposing  organic  matter. 

The  features  of  organic  constituents  in  Antarctic 
lakes  and  ponds  of  the  McMurdo,  Syowa,  and 
Vestfold  Oases  are  summarized  from  a  biogeoche- 
mical  viewpoint.  Total  organic  carbon  or  dissolved 
organic  carbon  contents  in  saline  lake  waters  gen- 
erally are  extremely  high  and  much  higher  than 
those  in  freshwater  lakes.  The  concentrations  and/ 
or  compositions  of  hydrocarbons,  fatty  acids,  ster- 
ols, phenolic  acids,  and  hydroxy  acids  in  lake  and 
pond  waters  and  sediments  vary  markedly,  prob- 
ably reflecting  differences  in  biological  activity 
and  source  organisms.  Long-chain  alkenes,  such  as 
n-C29:2  (i.e.,  carbon  chain  length  of  29:  2  unsatu- 
rated bonds)  are  the  major  hydrocarbons  in  some 
anoxic  lake  sediments.  Long-chain  n-alkanoic  acids 
are  abundant  in  some  Antarctic  lake  sediments  and 
24-ethylcholest-5-en-3beta-ol  is  the  most  prominent 
sterol  in  most  of  the  lakes  studied.  It  is  suggested 
that  some  bacteria,  as  well  as  cyanobacteria  and 
algae,  are  important  sources  of  long-chain  alkanoic 
acids  and  24-ethylcholest-5-en-3beta-ol,  respective- 
ly, as  previously  reported  from  environments  of 
the  mid  and  lower  latitudes.  The  dominance  of  p- 
hydroxybenzoic  acid  among  the  phenolic  acids 
found  together  with  the  absence  of  syringic,  p- 
coumaric,  and  ferulic  acids  in  the  Antarctic  lakes 
reflects  the  absence  of  vascular  plants  in  the  areas 
studied.  In  three  Antarctic  saline  lakes  (Vanda, 
Fryxell,  and  Ace),  the  kinds  and  amounts  of  organ- 
ic constituents  differ  with  depth  due  to  the  zona- 
tion  of  microorganisms.  The  maximum  fatty  acid 
contents  are  found  at  depths  just  above  the  anoxic 
layer,  corresponding  to  the  photosynthetic  maxima 
in  the  lakes,  and  the  depths  of  maximum  phyto- 
plankton  populations.  In  the  bottom  sediments  of 
the  lakes,  the  composition  of  organic  substances  is 
significantly  different  from  that  in  the  water  col- 
umns, indicating  that  the  sinking  organic  sub- 
stances are  degraded  rapidly  by  microorganisms  on 
the  lake  bottom.  (See  also  W89- 12569)  (Author's 
abstract) 
W89-12568 


VERTICAL  DISTRIBUTION  OF  ORGANIC 
CONSTITUENTS  IN  AN  ANTARCTIC  LAKE: 
LAKE  FRYXELL. 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 
G.  I.  Matsumoto,  K.  Watanuki,  and  T.  Torrii. 
Hydrobiologia   HYDRB8,   Vol.    172,   p   291-303, 
1989.  10  fig,  2  tab,  31  ref. 

Descriptors:  'Limnology,  'Lake  sediments,  'Ant- 
arctic, 'Organic  compounds,  'Lakes,  Lake  Fryx- 
ell, Organic  carbon,  Microorganisms,  Hydroxy 
acids,  Fatty  acids,  Bacteria,  Water  depth,  Oxida- 
tion-reduction potential,  Decomposing  organic 
matter. 

Vertical  distribution  of  organic  constituents,  i.e., 
total  organic  carbon  (TOC),  hydrocarbons,  fatty 
acids,  and  hydroxy  acids,  in  water  and  sediments 
from  Lake  Fryxell  (77  deg  35  min  S,  163  deg  15 
min  E)  of  southern  Victoria  Land,  Antarctica,  was 
studied  to  elucidate  their  features  in  relation  to 
stratification  of  the  lake  waters  and  likely  distribu- 
tion of  microorganisms.  The  TOC  content  of  the 
surface  water  (5.0  m;  just  below  the  ice  cover  of 
4.5  m  thickness)  was  1.4  mg/L.  It  increased  mark- 
edly with  depth  and  attained  a  maximum  value  of 
21.7  mg  C/L  at  a  depth  of  17.5  m,  but  decreased 
toward  the  bottom  (13.3  mg  C/L).  The  high  TOC 
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content  of  the  anoxic  bottom  layers  (>  15  m)  is 
attributable  to  the  concentration  of  refractory  or- 
ganic substances  over  long  periods  following  the 
degradation  of  labile  organic  constituents.  Hydro- 
carbons were  not  found  in  the  water  column,  but 
the  major  constituent  of  the  bottom  sediment  was 
n-C29-2  alkene  (i.e.,  carbon  chain  length  or  a:  l 
unsaturated  bonds).  Total  concentrations  of  fatty 
acids  in  the  oxic  layers  (10  m  or  less)  were  highest 
at  10  0  m  and  much  higher  than  those  of  the  anoxic 
layers  (>  10  m),  probably  reflecting  the  phyto- 
plankton population.  The  content  of  branched  (iso 
and  anteiso)  fatty  acids  and  3-hydroxy  acids  in  the 
anoxic  layers  were  much  greater  than  those  in  the 
oxic  layers,  which  would  seem  to  reflect  the  distri- 
bution of  bacterial  abundance.  The  differences  of 
organic  composition  between  the  water  column 
and  sediment  imply  that  sinking  dead  organisms 
were  degraded  quickly  in  the  lake  bottom.  Also, 
the  composition  of  microorganisms  in  the  water 
column  must  be  very  different  from  that  in  the 
sediments.  (See  also  W89-12568)  (Authors  ab- 
stract) 
W89- 12569 

PERENNIALLY  ICE-COVERED  LAKE 

HOARE,  ANTARCTICA:  PHYSICAL  ENVI- 
RONMENT,   BIOLOGY    AND    SEDIMENTA- 

TIQN-  „  .     T       . 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
R.  A.  Wharton,  G.  M.  Simmons,  and  C.  P. 

Hyfrobiologia  HYDRB8,  Vol.  lUpM 
1989  6  fig,  1  tab,  53  ref.  NSF  Grant  DPP-8416340 
and  NASA  Grants  NCA2-2  and  NCA2-1R67  5-402. 

Descriptors:  'Lakes,  'Antarctic,  'Limnology, 
'Sedimentation,  'Ice  cover,  'Iced  lakes,  'Lake 
Hoare,  Lake  sediments,  Climate,  Glacial  streams. 

Lake  Hoare  (77  deg  38  min  S,  162  deg  53  min  E)  is 
a  perennially  ice-covered  lake  at  the  eastern  end  ot 
Taylor  Valley  in  southern  Victoria  Land,  Antarcti- 
ca The  environment  of  this  lake  is  controlled  by 
the  relatively  thick  ice  cover  (3-5  m),  which  elimi- 
nates wind-generated  currents,   restricts   gas  ex- 
change and  sediment  deposition,  and  reduces  light 
penetration.  The  ice  cover  is  in  turn  largely  con- 
trolled by  the  extreme  seasonality  of  Antarctica 
and  local  climate.  Lake  Hoare  and  other  dry  valley 
lakes  may  be  sensitive  indicators  of  short-term  (< 
100  yr)  climatic  and/or  anthropogenic  changes  in 
the  dry  valleys  since  the  onset  of  intensive  explora- 
tion more  than  30  yr  ago.  The  time  constants  for 
turnover  of  the  water  column  and  lake  ice  are  50 
and   10  yr,  respectively.  The  turnover  time  for 
atmospheric  gases  in  the  lake  is  30-60  yr.  There- 
fore, the  lake  environment  responds  to  changes  on 
a  10-to  100-yr  time  scale.  Because  the  ice  cover  has 
a  controlling  influence  on  the  lake  (e.g.,  light  pene- 
tration, gas  content  of  water,  and  sediment  deposi- 
tion), it  is  probable  that  small  changes  in  ice  abla- 
tion, sediment  loading  on  the  ice  cover,  or  glacial 
meltwater  (or  groundwater)  inflow  will  affect  ice 
cover  dynamics  and  will  have  a  major  impact  on 
the  lake  environment  and  biota.  (Author's  abstract) 
W89-12570 


AMMONIUM  EXCRETION  BY  SOME  FRESH- 
WATER ZOOBENTHOS  FROM  A  EUTROPHIC 
LAKE.  ,     J 

Niigata  Univ.  (Japan).  Faculty  of  Education. 
H.  Fukuhara,  and  K.  Yasuda. 
Hydrobiologia  HYDRB8,  Vol.  173,  No.  1,  p  1-8, 
March  15,  1989.  3  fig,  2  tab,  28  ref.  Ministry  of 
Education,  Science  and  Culture  (Japan)  Grant-in- 
Aid  57030044. 

Descriptors:  'Limnology,  'Ammonium,  'Lakes, 
•Benthic  fauna,  'Cycling  nutrients,  'Eutrophic 
lakes,  Water  temperature,  Lakes,  Aquatic  insects, 
Ammonia,  Excretion,  Metabolism. 

Relationships  between  the  ammonium  excretion 
rate  of  zoobenthos  and  temperature  were  examined 
for  two  chironomids:  Chironomus  plumosus  and 
Tokunagayusurika  akamusi,  one  chaoborid,  Chao- 
borus  flavicans,  and  two  tubificids,  Limnodrilus 
spp.  and  Branchiura  sowerbyi,  which  often  domi- 
nate in  eutrophic  lakes.  The  representative  Q  sub 
10  value  and  excretion  rate  (microgram  N/mg  dry 


wt/day)  at  15  C  for  each  species  were  as  follows: 
C  plumosus,  1.67,  1.40;  T.  akamusi,  1.02  (<  15  C), 
0  33-  C  flavicans,  1.49,  2.87;  Limnodrilus  spp., 
2.98',  0.59;  and  B.  sowerbyi,  3.15,  0.79.  (Authors 
abstract) 
W89-12571 

CNP  RATIO  OF  PHYTOPLANKTON  DETER- 
MINES THE  RELATIVE  AMOUNTS  OF  DIS- 
SOLVED INORGANIC  NITROGEN  AND 
PHOSPHORUS  RELEASED  DURING  AERO- 
BIC DECOMPOSITION. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 
Station. 
Y  Tezuka 

Hydrobiologia  HYDRB8,  Vol.  173,  No.  1,  p  55-62, 
March  15,  1989.  6  fig,  1  tab,  21  ref. 

Descriptors:  'Limnology,  'Cycling  nutrients, 
•Phytoplankton,  'Lakes,  Carbon,  Nitrogen,  Phos- 
phorus, C:N:P  ratio,  Growth,  Decomposing  organ- 
ic matter. 

Three  phytoplankton  assemblages,  with  different 
CNP  ratios  of  314:55:1,  103:17:1,  and  57:5.5:1  (by 
weight),  were  prepared  by  growmg  lake  phyto- 
plankton  in   artificial   media   with   different   N:F 
supply  ratios  and  then  allowing  them  to  decom- 
pose under  aerobic  conditions  for  3  mo.  There  was 
no  net  release  of  dissolved  inorganic  phosphorus 
(DIP)  from  the  phytoplankton  assemblage  with  the 
highest  CNP  ratio,  in  contrast  with  an  abundant 
liberation  of  DIP  from  that  with  the  lowest  C:N:P 
ratio   On  the  other  hand,  there  was  an  abundant 
release  of  dissolved  inorganic  nitrogen  (DIN)  from 
the  phytoplankton   assemblage  with  the  highest 
CNP  ratio,  in  contrast  with  little  or  virtually  no 
release   of  DIN   from  those   with  lower   C:N:P 
ratios.  It  was  concluded  that  the  C:N:P  ratio  of 
phytoplankton  is  an  important  parameter  to  deter- 
mine the  relative  amounts  of  DIP  and  DIN  re- 
leased   during    decomposition    of   phytoplankton 
under  aerobic  conditions.  (Author's  abstract) 
W89-12573 

EFFECTS  OF  NUTRD2NT  (N,  P,  O  ENRICH- 
MENT, GRAZING  AND  DEPTH  UPON  LITTO- 
RAL PERIPHYTON  OF  A  SOFTWATER  LAKE. 

West  Chester  Univ.  of  Pennsylvania.  Dept.  of  Biol- 

cPw  Fairchild,  J.  W.  Sherman,  and  F.  W.  Acker. 
Hydrobiologia  HYDRB8,  Vol.  173,  No.  1,  p  69-83, 
March  15,  1989.  6  fig,  2  tab,  42  ref.  NSF  Grant 
BSR-8415774. 

Descriptors:  'Limnology,  'Pennsylvania,  'Nutri- 
ents, 'Periphyton,  'Lakes,  Limiting  nutrients, 
Carbon,  Nitrogen,  Phosporus,  Eutrophication,  Pri- 
mary productivity,  Chlorophyll  a,  Artificial  sub- 
strates, Cyanophyta,  Chlorophyta,  Hydrogen  ion 
concentration,  Bicarbonates,  Zooplankton,  Lake 
Lacawac. 
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ties  of  32  ug/sq  cm,  averaged  10.0  compared  to  6.3 
in  the  water  column.  Pots  diffusing  only  N  and  P 
supported  0.7  ug  chlorophyll-a/sq  cm  and  elevated 
pH  to  8.2.  Experiment  III  was  designed  to  test  the 
effects  of  depth  (0.1  m  vs.  0.5  m)  and  N  (NH4(  +  ) 
vs  N03(-))  upon  the  growth  response  to  bicarbon- 
ate observed  in  Experiments  I  and  II.  Similar 
standing  crop  and  species  composition  were  noted 
on  pots  at  0.1  m  and  0.5  m.  Enrichment  with 
NH4(+)  vs.  N03(-)  also  appeared  to  have  little 
effect  upon  the  periphyton  community.  (Authors 
abstract) 
W89-12574 

PHOSPHORUS  IN  SOIL,  WATER,  AND  SEDI- 
MENT: AN  OVERVIEW. 
Norsk  Inst,  for  Vannforskning,  Oslo. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12575 

PHOSPHORUS    IN    INTERSTITIAL    WATER: 
METHODS  AND  DYNAMICS. 

Swedish    Environmental    Research    Inst.,    Stock- 
holm. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12580 

BIOAVAILABILITY    OF   DIFFERENT    PHOS- 
PHORUS   FORMS    IN    FRESHWATER    SYS- 
TEMS. ,       ,      .     ., 
Uppsala   Univ.    (Sweden).   Limnologiska   Institu- 
tionen. 

For  primary  bibliographic  entry  see  Field  3B. 
W89-12581 

PHOSPHATASES:    ORIGIN,    CHARACTERIS- 
TICS AND  FUNCTION  IN  LAKES. 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12582 

PHOSPHATE  UPTAKE  AND  UTILIZATION 
BY  BACTERIA  AND  ALGAE. 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  3B. 

W89-12583 

PHOSPHORUS  AS  A  GROWTH-REGULATING 
FACTOR  RELATIVE  TO  OTHER  ENVIRON- 
MENTAL FACTORS  IN  CULTURED  ALGAE. 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen. 

Hydrobiologia  HYDRB8,  Vol.  170,  p  191-210,  De- 
cember 1988.  12  fig,  95  ref. 


Three  field  experiments  were  performed  in  Lake 
Lacawac,  Pennsylvania,  to  determine  the  impor- 
tance of  potentially  limiting  nutrients  relative  to 
other  factors  (grazing  and  depth)  in  structuring 
shallow-water  algal  periphyton  communities.  All 
three  experiments  measured  periphyton  growth  (as 
chlorophyll  a,  ash-free  dry  mass  (AFDM),  or  bio- 
volumes  of  algal  taxa)  on  artificial  clay  flower  pot 
substrates   which   released   specified   nutnents  to 
their  outer  surfaces.  Control  of  standing  crop  by 
nutrient  supply  rate  versus  grazing  was  examined 
in  Experiment  I.  Substrates  releasing  excess  N  and 
P  together  with  one  of  four  levels  of  C  (as  bicar- 
bonate) were  placed  either  inside  or  outside  enclo- 
sures designed  to  reduce  grazer  densities.  Chloro- 
phyll-a  rose  from  1.1-25.6  microgram  (ug)/sq  cm, 
and    some    dominant    taxa    (e.g.,    Oedogomum, 
Nostoc,  and  Anacystis)  were  replaced  by  others 
(e  g    Scenedesmus  and  Cryptomonas)  as  bicarbon- 
ate supply  increased.  Reductions  in  invertebrate 
density  did  not  significantly  affect  chlorophyll-a  at 
any  of  the  nutrient  levels.  Reasons  for  the  species 
shift  were  further  evaluated  in  Experiment  II,  in 
which  a  minielectrode  was  employed  to  measure 
elevation  of  pH  within  the  periphyton  mat  through 
photosynthetic  utilization  of  bicarbonate.  The  pH 
adjacent  to  pots  diffusing  N,  P,  and  large  quantities 
of  bicarbonate,  and  supporting  chlorophyll-a  densi- 


Descriptors:  'Limnology,  'Phosphorus,  'Eutroph- 
ication, 'Algal  growth,  'Phytoplankton,  Light, 
Temperature,  Limiting  nutrients,  Lakes,  Algae, 
Cycling  nutrients. 

The  way  the  regulating  effect  on  P  on  the  growth 
of  phytoplankton  will  be  modified  by  other  envi- 
ronmental factors,  e.g.,  the  physical  factors  light 
and  temperature  and  nutrients  N,  Si,  Se,  Fe,  and  C 
is  reviewed.  Questions  about  interaction  effects  are 
considered,  as  well  as  the  possibility  of  general 
description  of  the  interaction  phenomena.  The  gen- 
eral response  to  nutrient  limitation  can  be  consider- 
ably altered  by  light  and  temperature.  The  algae 
use  relatively  more  P  with  increasing  light,  and  the 
P  content  of  the  algae  increases  at  lower  tempera- 
ture The  algae  are,  therefore,  more  sensitive  to  P 
limitation  at  high  light  and  low  temperature.  The  P 
yield  at  maximum  specific  growth  rate  seems  to  be 
relatively   independent   of  temperature,   but   the 
lower  the  growth  rate,  the  larger  is  the  influence  ot 
the  temperature.  Two  opinions  exist  of  how  dual 
limitation  of  two  nutrients  affects  the  growth  rates 
of  phytoplankton:  (1)  a  threshold,  non-interactive 
model  where  growth  is  controlled  by   a  single 
nutrient  at  a  time  and  (2)  a  multiplicative,  interac- 
tive model  where  growth  is  controlled  by  both 
suboptimal  nutrients  simultaneously.  Both  models 
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are  supported  by  different  experimental  data.  (Au- 
thor's abstract) 
W89- 12584 


PHYTOPI.ANKTON  BIOMASS  AND  PRODUC- 
TION IN  RELATION  TO  PHOSPHORUS. 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  5C. 
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EXCHANGE  OF  PHOSPHORUS  ACROSS  THE 
SEDIMENT-WATER  INTERFACE. 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen. 

B.  Bostrom,  J.  M.  Andersen,  S.  Fleischer,  and  M. 
Jansson. 

Hydrobiologia  HYDRB8,  Vol.  170,  p  229-244,  De- 
cember 1988.  2  fig,  1  tab,  73  ref. 

Descriptors:  *Limnology,  'Nutrients,  'Phospho- 
rus, 'Lake  sediments,  'Sediment-water  interfaces, 
'Cycling  nutrients,  Chemical  reactions,  Solute 
transport,  Path  of  pollutants,  Nitrates,  Eutrophica- 
tion,  Precipitation,  Lakes,  Model  studies,  Reviews, 
Bacteria. 

Principles  of  phosphorus  retention  and  phosphorus 
release  at  the  sediment-water  interface  in  lakes  are 
reviewed,  including  a  discussion  of  new  results  and 
hypotheses  in  relation  to  older  models  of  phospho- 
rus exchange  between  sediments  and  water.  Topics 
include:  retention  processes  and  distribution  of 
phosphorus  forms  in  lake  sediments;  release  of 
phosphorus  from  lake  sediments  (mobilization 
processes,  transport  processes,  and  internal  loading 
in  different  lake  types);  and  interactions  between 
abiotic  and  biotic  processes  (effects  of  microbial 
processes  on  organic  and  iron-bound  phosphorus, 
release  of  phosphorus  from  microorganisms,  and 
effects  of  biogenic  CaC03  precipitation  on  phos- 
phorus cycling).  Phosphorus  exchange  between 
sediment  and  water  in  lakes  is  not  explainable  by  a 
single  model  or  theory  because  (1)  the  fractional 
composition  of  sedimentary  P  varies  considerably 
and  (2)  the  prerequisites  for  different  P  mobiliza- 
tion and  transport  processes  vary  among  lakes  due 
to  differences  in  morphometry.  Phosphorus  mobili- 
zation may  proceed  continuously  over  extended 
periods  without  release  to  the  lake  water  until 
there  is  a  sudden  decrease  in  available  phosphorus 
binding  sites.  Shifts  from  aerobic  to  anaerobic  con- 
ditions have  a  number  of  direct  effects  on  microbi- 
al metabolism  that  are  significant  to  phosphorus 
mobility.  The  dual  effect  of  nitrate  on  phosphorus 
exchange  between  sediments  and  water  illustrates 
the  complexity  of  interactions  between  abiotic  and 
biotic  processes.  Nitrate  may  prevent  phosphorus 
mobilization  by  maintaining  a  high  redox  potential, 
by  competitive  inhibition  of  phosphorus  mobilizing 
bacteria,  or  by  inhibition  of  iron  reduction.  On  the 
other  hand,  nitrate  may  enhance  phosphorus  mobi- 
lization by  stimulating  bacteria  capable  of  produc- 
ing 'iron  reductases.'  The  net  effect  of  nitrate  of 
phosphorus  mobility  may  differ  among  sediments 
and  at  different  times.  Microbial  processes  dis- 
cussed here  challenge  existing  theories  on  phos- 
phorus exchange  between  sediments  and  water,  but 
they  do  not  disagree  with  the  many  observations 
on  which  the  Einsele/Mortimer  model  is  based. 
Rather,  they  offer  alternative  explanations  for 
well-known  phenomena.  (Rochester-PTT) 
W89-12586 


INFLUENCE  OF  AQUATIC  MACROPHYTES 
ON  PHOSPHORUS  CYCLING  IN  LAKES. 

Lund  Univ.  (Sweden).  Inst,  of  Limnology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12587 


INFLUENCE   OF  ANIMALS   ON   PHOSPHO- 
RUS CYCLING  IN  LAKE  ECOSYSTEMS. 

Lund  Univ.  (Sweden).  Inst,  of  Limnology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12588 


EMPIRICAL  AND  THEORETICAL   MODELS 
OF   PHOSPHORUS    LOADING,    RETENTION 


AND  CONCENTRATION  VS.  LAKE  TROPHIC 
STATE. 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen. 

I.  Ahlgren,  T.  Frisk,  and  L.  Kamp-Nielsen. 
Hydrobiologia  HYDRB8,  Vol.  170,  p  285-303,  De- 
cember 1988.  13  fig,  4  tab,  81  ref. 

Descriptors:  'Limnology,  'Eutrophication,  'Pollu- 
tion load,  'Trophic  level,  'Model  studies,  Manage- 
ment planning,  Water  quality  control,  Chlorophyll, 
Zooplankton,  Prediction,  Lakes,  Theoretical  anal- 
ysis. 

Models  describing  the  dependence  of  lake  trophic 
state  on  external  phosphorus  loading  are  of  two 
general  types:  empiricial,  steady-state  models  de- 
rived from  statistical  treatment  of  data  from  large 
numbers  of  lakes,  and  theoretical,  dynamic  models 
based  on  more  or  less  detailed  mathematical  de- 
scriptions of  kinetics  of  nutrient  and  population 
dynamics.  In  empirical,  steady-state  models,  in  lake 
P  concentrations  have  been  found  to  depend 
mainly  on  inflow  P  concentrations  and  water  resi- 
dence time.  Efforts  to  explain  the  remaining  vari- 
ance by  other  factors  such  as  iron,  calcium,  alkalin- 
ity, etc.,  generally  have  failed.  Relations  between 
lake  P  concentrations  and  chlorophyll  may  be 
useful  for  the  prediction  of  maximum  chlorophyll 
levels  with  some  confidence,  but  large  variations  in 
the  actual  chlorophyll  concentrations  are  caused 
by,  e.g.,  zooplankton  grazing,  varying  content  of 
the  algae,  and  limiting  nutrients.  Dynamic,  theoret- 
ical models  are  more  suited  for  the  prediction  of 
rates  of  response  to  perturbations  than  the  empiri- 
cal, steady-state  models.  Due  to  the  much  larger 
demand  for  input  data  and  labor  investment,  these 
models  generally  are  better  suited  as  tools  for 
formalizing  and  testing  hypotheses,  rather  than  for 
use  by  the  water  manager.  Simple  models  with 
flexible  structure  have  advantages  over  complex 
models.  Both  empirical  and  theoretical  models  are 
potentially  powerful  tools  in  eutrophication  re- 
search and  management.  It  is  important  for  both 
scientists  and  water  managers  to  select  the  opti- 
mum complexity  with  regard  to  the  problem  to  be 
solved  and  to  the  resources  available  in  each  case. 
(Author's  abstract) 
W89-12589 


EXPERIENCES     WITH     REDUCING     POINT 
SOURCES  OF  PHOSPHORUS  TO  LAKES. 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

For  primary  bibliographic   entry  see   Field   5G. 
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EVOLVING  WATER  QUALITY  IN  A 
COMMON  CARP  AND  BLUE  TILAPIA  HIGH 
PRODUCTION  POND. 

New  Alchemy  Inst.,  East  Falmouth,  MA. 

R.  D.  Zweig. 

Hydrobiologia  HYDRB8,  Vol.  171,  No.  1,  p  11-21, 

February  1,  1989.  2  fig,  3  tab,  20  ref. 

Descriptors:  'Eutrophication,  'Fish  ponds,  'Fish, 
'Growth,  'Water  quality,  Fish  food,  Carp,  Tilapia, 
Turbidity,  Hydrogen  ion  concentration,  Dissolved 
oxygen,  Phytoplankton. 

Intensive  polyculture  of  blue  tilapia,  Orechxomis 
aureus,  and  common  carp,  Cyprinus  carpio,  was 
conducted  to  determine  their  growth  capacity  and 
the  accompanying  water  quality  transitions  in  a 
376  sq  m  (207  cu  m)  fish  pond  without  aeration  or 
water  exchange.  A  total  of  485  fingerlings  (290 
tilapia  and  195  carp)  averaging  72  g  each  (total  35 
kg)  was  stocked  and  fed  commercial  floating  pel- 
lets (36%  protein,  6%  N)  at  the  approximate  daily 
rate  of  3%  of  the  fish  biomass  6  days  each  week. 
The  total  net  fish  growth  was  159.4  kg  (4.2  t/ha) 
with  an  average  growth  of  199.5  g/fish  through 
the  96-day  feeding  period.  The  s  conversion  ratio 
(weight  of  dry  feed  fed/weight  of  live  fish  growth) 
for  the  commercial  feed  was  1.3.  Physicochemical 
patterns  in  the  pond  water  were  related  directly  to 
the  rise  and  fall  of  turbidity  through  the  course  of 
the  production  trial.  During  one  period  of  low 
turbidity,  a  biological  inversion  was  evident,  with 
pH  and  dissolved  oxygen  measured  at  higher  levels 
near    the    pond    bottom    and    increasingly    lower 


toward  the  surface.  It  is  postulated  that  settled 
phytoplankton  formed  a  photosynthetically-active 
algal  mat  on  the  pond  bottom.  (Author's  abstract) 
W89- 12592 


GEOGRAPHICAL  DISTRIBUTION,  MOR- 
PHOLOGY AND  WATER  QUALITY  OF  CAL- 
DERA  LAKES:  A  REVIEW. 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Forestry. 
G.  L.  Larson. 

Hydrobiologia  HYDRB8,  Vol.  171,  No.  1,  p  23-32, 
February  1,  1989.  2  fig,  6  tab,  33  ref. 

Descriptors:  'Craters,  'Crater  lakes,  'Lakes, 
'Limnology,  'Volcanoes,  Morphometry,  Geogra- 
phy, Spatial  distribution,  Trophic  level,  Transpar- 
ency. 

The  geographical  distribution,  morphometry,  and 
water  quality  of  lakes  within  large  calderas  (>  2 
km  in  diameter)  were  evaluated  through  a  review 
of  literature  and  maps.  Eighty-eight  lakes  in  75 
calderas  were  located  in  31  volcanic  subregions. 
As  a  group,  the  lakes  varied  greatly  in  elevation, 
surface  area,  maximum  depth,  and  shoreline  devel- 
opment. The  'average'  surface  area  was  16.9  sq  km, 
surface  elevation  873  m,  depth  151.1  m,  and  shore- 
line development  1.35.  Water  quality  ranged  from 
ultraoligotrophic  to  highly  eutrophic.  None  of  the 
lakes  had  an  inlet  that  originated  outside  the  cal- 
deras. Most  lakes  did  not  have  a  surface  outlet, 
were  circular  or  subcircular  in  shape,  and  covered 
only  parts  of  the  caldera  basins.  Water  clarity  in 
some  lakes  was  among  the  highest  recorded  for 
freshwater  systems,  but  there  are  indications  of 
possible  declining  clarity  in  some  cases.  Secondary 
volcanic  activity,  such  as  primary  (hydrothermal) 
water  and  eruptions,  has  been  associated  with  dete- 
riorated water  quality  conditions  in  some  lakes. 
(Author's  abstract) 
W89- 12593 


EFFECTS  OF  FLOODS  ON  EPDLITHON  AND 
BENTHIC  MACROINVERTEBRATE  POPULA- 
TIONS DM  AN  UNSTABLE  NEW  ZEALAND 
RIVER. 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Zoology. 

G.  J.  Scrimgeour,  and  M.  J.  Winterbourn. 
Hydrobiologia  HYDRB8,  Vol.  171,  No.  1,  p  33-44, 
February  1,  1989.  6  fig,  3  tab,  25  ref. 

Descriptors:  'New  Zealand,  'Flood  flow, 
•Benthic  fauna,  'Species  composition,  'Algae,  Ma- 
croinvertebrates,  Temporal  variation,  Epilithon, 
Biomass,  Primary  productivity,  Animal  behavior, 
Ashley  River. 

Temporal  changes  in  epilithon  biomass  and  benthic 
macroinvertebrate  density  were  investigated  in  the 
Ashley  River  (South  Island,  New  Zealand),  a 
flood-prone  river  with  an  unpredictable  discharge 
regime.  Biomass,  primary  production,  and  respira- 
tion of  the  epilithic  community  were  highest  in 
spring  when  filamentous  algae  were  present  and 
lowest  following  two  large  floods  that  occurred  in 
close  succession.  Sixty  invertebrate  species  were 
taken  in  benthic  samples  including  24  species  of 
Trichoptera,  15  Diptera,  and  4  Ephemeroptera. 
Larvae  of  the  mayfly  Deleatidium  (Leptophlebii- 
dae)  dominated  numerically  and  comprised  up  to 
83%  of  the  fauna  in  any  one  month.  Mean  benthic 
invertebrate  density  was  highest  (9170-18,580/sq 
m)  following  long  periods  of  low  stable  flow  (<  30 
cu  m/sec)  and  lowest  (230  sq  m)  after  a  major 
flood  (454  cu  m/sec).  Reductions  in  benthic  densi- 
ty occurred  when  flow  exceeded  about  30  cu  m/ 
sec,  the  minimum  discharge  at  which  small  cobbles 
are  moved.  Refuge-seeking  behaviors,  flexible  life 
histories,  and  effective  recolonization  mechanisms 
enable  the  benthos  of  the  Ashley  River  to  persist 
and  recover  from  frequent,  temporally  unpredict- 
able disturbances.  (Author's  abstract) 
W89-12594 


EFFECTS  OF  AN  EXPERIMENTAL  ACID 
PULSE  ON  INVERTEBRATES  IN  A  HIGH  AL- 
TITUDE SIERRA  NEVADA  STREAM. 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
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For  primary  bibliographic  entry  see  Field  5C. 
W89-12595 

CLASSIFICATION  AND  OTOIJNATION  OF 
MAfHOINVERTEBRATE  ASSEMBLAGES  TO 
ra^CTOTffiAM    ACIDITY    IN    UPLAND 

WekhWater  Authority,  Bridgend.  South  Eastern 
District  Lab.  „  „  ,A 

For  primary  bibliographic  entry  see  Field  5A. 
W89-12596 

EVIDENCE  OF  STRUCTURAL  AND  FUNC- 
TONAL  ADAPTATION  IN  EPILITHON  EX- 

Wglnia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5L. 
W89-12597 

THERMAL  STRUCTURE,  HEAT  CONTENT 
Aism  STABILITY  OF  TWO  LAKES  IN  THE 
NA^JnaI  PARK  OF  RIO  DOCE  VALLEY 
(MINAS  GERAIS,  BRAZIL). 

Universidade  Estadual  Paulista,  Botucatu  (Brazil). 

Dept.  of  Zoology. 

R.  Henry,  and  F.  A.  R.  Barbosa 

Hydrobiologia  HYDRB8,  Vol.  171   No   3,  p  189- 

199,  February  15,  1989.  6  fig,  4  tab,  29  ref. 

Descriptors:  'Brazil,  'Heat  budget,  'Water  tem- 
perature, »Heat  transfer,  Tropic  zone,  Seasonal 
distribution,  Lake  Dom  Helvecio,  Lake  Canoca, 
Comparison  studies,  Tropicahty  index. 


The  thermal  structure,  heat  content,  and  stability 
were  studied  in  Lakes  Dom  Helvecio  and  Canoca 
(Brazil)  during  an  annual  cycle.  The  thermal^  struc- 
ture, heat  content,  and  stability  of  Lake  Canoca 
were  studied  during  annual  cycle  (September  1982 
to  September  1983)  during  diel  cycles  (February 
and  July,  1980),  and  using  long-term  records  (from 
1976  to  1985).  The  highest  (14.6  Kcal/sq  cm)  and 
lowest  values  (11.4  KCal/sq  cm)  for  heat  content 
were  recorded  in  February  and  July,  1983,  respec- 
tively, the  maximum  stability  (92  g  cm/sq  cm)  was 
recorded  in  November  1982;  the  highest  value  for 
work  of  the  wind  (227  g  cm/sq  cm)  was  recorded 
in  February  and  the  efficiency  of  heating  was  0.07 
g  cm/cal.  From  1976  to   1985,  the  highest  heat 
content  (15.1  Kcal/sq  cm)  and  stability   83.4  g  cm/ 
sq  cm)  were  recorded  in  February  1981 and  1983 
respectively.  The  heat  budget  from  1976  to  1985 
ranged  from  1238  to  4491  cal/sq  cm   Dunng  the 
diel  cycles,  the  stability  fluctuated  between  62.2 
and  81.4  g  cm/sq  cm  in  the  summer  and  from .9. 9 
to  13.0  g  cm/sq  cm  in  the  winter.  The  daily  heat 
budget  was  371  cal/sq  cm  in  summer  and  227  cal/ 
sq  cm  in  winter.  The  maximum  heat  content,  stabil- 
ity and  work  of  the  wind  in  Lake  Dom  Helvecio 
corresponded  to  two,  four,  and  four  trmes,  respec- 
tively, the  values  in  Lake  Carioca.  These  differ- 
ences can  be  attributed  to  morphometnc  ditter- 
ences  in  the  lakes.  The  index  of  tropicahty  for 
Lake  Carioca  was  calculated  at  2.08,  whereas  that 
for  Lake  Dom  Helvecio  was  1.32.  This  compares 
with  values  of  1.99  for  Lake  Valencia,  Venezue  a, 
1.51-1.73  for  Lake  Titicaca,  and   124  for  Lake 
Mendota,  Wisconsin.  (Rochester-PTT) 
W89-12598 

OCCURRENCE  AND  SIGNIFICANCE  OF  CLA- 
DOCERA  (CRUSTACEA)  IN  SOME  STREAMS 
OF  CENTRAL  INDIANA,  U.S.A. 

Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
P  B  Vila 

Hydrobioiogia  HYDRB8,  Vol.  171,  No.  3,  p  201- 
214,  February  15,  1989.  6  fig,  4  tab,  49  ref. 

Descriptors:  'Indiana,  *Benthic  fauna,  •Water- 
fleas,  Flow  discharge,  Streams,  Aquatic  habitats, 
Reproduction,  Life  cycles,  Life  history  studies 
Seasonal  distribution,  Water  currents,  Principal 
component  analysis,  Cluster  analysis,  Species  com- 
position. 

Results  are  summarized  of  a  preliminary  study  of 
the  benthic  Cladocera  in  the  streams  of  three  wa- 


tersheds in  South  Central  Indiana.  Seventeen  sites 
were  sampled  with  respect  to  species  of  benthic 
Cladocera  present,  their  relative  abundance  popu- 
lation size,  and  population  dynamics.  Cladocera 
were  present  in  all  streams  and  sites  in  the  three 
watersheds.  Nineteen  species  were  collected:   13 
spp.  of  Family  Chydoridae,  3  spp.  of  Daphniidae,  2 
of  Macrothricidae,  and  1  of  Bosmimdae.  Four  spe- 
cies (Alona  circumfimbriata,  Chydorus  brevilabis 
Pleuroxus  denticulatus,  and  Macrothnx  laticorms) 
made  up  68-96%  of  the  specimens  at  all  sites^ 
Density  of  Cladocera  ranged  from  3-5200/sq  m 
and  they  reproduced  and  maintained  populations  in 
the  streams  sampled.  Numbers  were  generally  high 
in  October  and  early  November  and  decreased  to 
near  zero  in  late  December  and  January.  The  most 
important  factor  appearing  to  affect  population 
sizes  was  discharge.  Numbers  at  almost  all  sites 
decreased  significantly  after  a  rainfall  increased 
discharge.  A  principal  components  and  clustenng 
analysis  grouped  sites  with  similar  physical  param- 
eters in  a  continuum  of  low  to  high  order.  Sites 
with  low  numbers  of  Cladocera  generally  were 
shallow,  narrow,  and  had  a  loose,  unconsolidated 
substrate.  Sites  with  high  population  numbers  gen- 
erally were  deep,  wide,  and  had  a  stable  substrate 
that  accumulated  detritus.  (Author's  abstract) 
W89-12599 

IMPACT  OF  LAND  USE  AND  NPS  LOADS  ON 
LAKE  QUALITY. 

Wray  and  Todd  Interests  Ltd.,  Houston  TX. 
For  primary  bibliographic  entry  see  Field  4C. 
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USE  OF  STOCHASTIC  HYDROLOGY  IN  RES- 
ERVOIR OPERATION. 

Bureau    of   Reclamation,    Denver,    CO.    burtace 
Water  Branch. 

D  K  Frevert,  M.  S.  Cowan,  and  W.  L.  Lane. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.   115,  No.   3,  p  334-343, 
June  1989.  3  fig,  2  tab,  3  ref. 


Descriptors:  •Stochastic  hydrology,  •Reservoirs, 
•Reservoir  operation,  Management  planning,  case 
studies,  Statistical  methods,  Hydrologic  properties, 
Decision  making,  Probabilistic  process. 


Intelligent  operation  of  a  complex  reservoir  system 
requires  that  the  most  current  mathematical  tech- 
niques by  incorporated  into  the  decision-making 
process.  One  such  technique  is  stochastic  hydrolo- 
gy  and,  in  particular,  the  use  of  a  number  of 
stochastically  generated  sequences  (or  traces)  to 
provide  a  broader  basis  for  management  decisions 
during  drought  periods.  A  case  is  presented  illus- 
trating the  use  of  this  approach  by  the  Bureau  of 
Reclamation  in  management  of  the  Central  Valley 
Project  in  California.  A  senes  of  twenty  1,000-yr 
stochastic  traces  for  the  Sacramento  River  Basin 
was  generated  using  Reclamations  LST  (Lanes 
applied  stochastic  techniques)  computer  package. 
The  package  is  described  in  Lane  and  Frevert 
(1988).  Each  trace  was  compared  to  an  historically 
based  natural  flow  sequence  and  was  found  to 
preserve  adequately  key  statistical  properties.  The 
traces  were  then  analyzed  by  use  of  a  computer 
program  that  counted  the  number  of  occurrences 
of  a  flow  below  a  specified  level  over  1-yr  through 
10-yr  intervals.  Results  for  the  twenty   1,000-yr 
traces  provided  a  much  more  objective  estimate  ot 
nonexceedance  probabilities  for  these  low  flows 
than  might  have  been  obtained  by  simply  plotting 
the  computed  natural  flows  corresponding  to  the 
historic  record  itself.  (Author's  abstract) 
W89-12630 

EXPERIMENTAL  TEST  OF  NUTRIENT  LIMI- 
TATION IN  FRESHWATER  PICOPLANKTON. 

Fordham  Univ.,  Armonk,  NY.  Louis  Calder  Con- 
servation and  Ecology  Study  Center. 
J.  D.  Wehr.  ,       w.      ... 

Aoplied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1605-1611,  June  1989. 
7  fig,  1  tab,  47  ref. 

Descriptors:  »Aquatic  bacteria,  *Eutrophic  lakes, 
•Limnology,  •Phytoplankton,  'Limiting  nutnents, 
New  York,  Nitrogen,  Phosphorus,  Picoplankton, 


Lakes— Group  2H 

Microplankton,  Nanoplankton,  Seasonal  variation, 
Correlation  analysis. 

On  the  basis  of  correlative  studies,  picoplankton  in 
Calder  Lake,  New  York,  are  apparently  unaffected 
by  seasonal  fluxes  in  nutrient  (N  and  P)  levels^  In 
this  small  eutrophic  lake,  picoplankton  (<2.0  to 
0.2  microm  size)  and  nanoplankton  (<20  to  >z 
microm)      predominate.      Microplankton      (>2U 
microm)  are  typically  least  important.  Experiments 
were  conducted  in  situ  to  test  whether  N,  P  or  IN/ 
P  ratios  affect  the  predominance  of  these  smaller 
organisms.  Manipulations  were  run  in  4-liter  mi- 
crocosms during  June,  July,  and  August  1988,  cor- 
responding to  periods  of  increasmg  stratification 
and  nutrient  depletion.  Following  nutrient  addi- 
tions, phytoplankton  were  harvested  and  fraction- 
ated into  three  size  classes.   Microplankton  and 
nanoplankton  were  significantly  stimulated  by  both 
N  (2  5  to  50  microM)  and  P  (1  to  20  microM) 
additions.  The  severity  of  nutrient  limitation  was 
greatest  during  July.  Picoplankton  responded  less 
strongly  to  N  additions  and  were  never  P  limited 
These  field  data  support  laboratory  studies  which 
indicate  that  bacterium-sized  phytoplankton   use 
nutrients  more  efficiently  and  are  siipenor  com- 
petitors within  mixed  communities.  (Author  s  ab- 
stract) 
W89-12662 

PEAT  FIRE  IN  THE  OKAVANGO  DELTA, 
BOTSWANA,  AND  ITS  IMPORTANCE  AS  AN 
ECOSYSTEM  PROCESS. 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa). 

W.  N.  Ellery,  K.  Ellery,  T.  S.  McCarthy,  B. 
Cairncross,  and  R.  Oelofse.  _„„    ,,,,-, 

African  Journal  of  Ecology  AFOEDE,  Vol.  27, 
No.  1,  p  7-21,  1989.  10  fig,  1  tab,  20  ref. 

Descriptors:  •Botswana,  'Deltas  •Wetlands, 
•Peat  'Peat  fires,  'Flood  plains,  Cycling  nutnents, 
OrgaAic  matter,  Ecosystem  dynamics,  Habitats, 
Africa,  Flooding,  Water  depth. 

The  progressive  abandonment  and  desiccation  of 
the  lower  Nqoga  River  system  and  its  associated 
vegetation-covered  peat  deposits,  has  resulted  in 
the  development  of  subsurface  peat  fires    These 
appear  to  have  been  burning  within  the  study  area 
for  decades  and  consist  of  a  mosaic  of  burning 
fronts,  the  first  of  which  burns  to  a  depth  of  up  to 
15  cm    This  relatively  shallow  fire  destroys  the 
bases  of  stems  and  plant  rhizomes,  thereby  pre- 
venting re-establishment  of  the  former  plant  com- 
munity by   vegetative   growth.  Deeper  fires  are 
initiated  where  cracks  develop  in  the  peat  dunng 
drying  and  desiccation.  The  depths  to  which  these 
burn  are  limited  by  peat  moisture  content  or  by  the 
nresence  of  an  incombustible  inorganic  substrate. 
El  collapse  is  some  30-40  vol.  %.  Further 
compaction  is  brought  about  by  rainfall  and  animal 
trampling  which  may  cause  volume  reductions  of 
as  much  as  98%.  The  short-term  consequences  ot 
subsurface  peat  fires  include  the  release  of  plan 
nutrients,   enhancement   of  soil   texture  and   soil 
water  retention  properties,  and  temporary  transfor- 
mation of  the  area  into  a  terrestnal  habitat  How- 
ever, physiographic  changes  induced  by  the  peat 
fire  result  in  its  eventual  reflooding.  It  «  proposed 
that  the  time  delay  between  burning  and  reflood- 
ing, and  the  rate  and  depth  of  reflooding,  deter- 
mine the  nature  of  the  habitats  which  form  after  re- 
inundation.  These  processes  are  important  in  main- 
taining the  overall  structure  and  functioning  ot  the 
Okavango  Delta  ecosystem.  (Author's  abstract) 
W89-12663 


nnwuVATIONS  ON  BLUE-GREEN  ALGAL 
BlSoMSE^  THE  OPEN  WATERS  OF  LAKE 
VICTORIA,  KENYA. 

Kenya    Marine    and    Fisheries    Research    Inst., 
Kisumu.  Kisumu  Lab. 
P  B.  O.  Ochumba,  and  D.  I.  Kibaara. 
African  Journal  of  Ecology  AFOEDE    Vol.  27, 
No.  1.  p  23-34,  1989.  7  fig,  2  tab,  52  ref.  Interna- 
tional Foundation  of  Sciences  G/1083. 

Descriptors:  *Eutrophication,  'Phytoplankton, 
•Cyanophyta,   'Lake   Victona,   *Kenya,   'Eutro- 
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phic  lakes,  Chemical  analysis,  Light  penetration, 
Nutrients,  Microcystis,  Chlorophyll  a,  Conductivi- 
ty, Temperature,  Dissolved  oxygen,  Turbidity, 
Correlation  analysis,  Management  planning, 
Africa. 

Physico-chemical  data  associated  with  algal 
blooms  was  collected  for  Lake  Victoria  in  order  to 
try  to  determine  factors  in  bloom  timing  that  can 
be  used  to  identify  bloom-sensitive  waters.  This 
information  can  then  be  incorporated  in  the  design 
of  water  quality  management  strategies  for  inland 
water  users.  Data  collected  included  temperature, 
dissolved  oxygen,  light  penetration,  conductivity, 
turbidity,  photosynthetic  rates,  chlorophyll  a,  phy- 
toplankton  concentration,  phosphate,  and  nitrate. 
Blue-green  algae  dominated  the  open  waters  of 
Lake  Victoria  during  an  algal  bloom  between  Feb- 
ruary and  August  1986.  Microcystis  sp.  accounted 
for  more  than  90%  of  the  bloom  organisms  with 
algal  counts  reaching  a  high  density  of  34,000 
colonies  per  ml  and  chlorophyll  a  concentration  at 
77.6  microg/L.  Secchi  disc  visibilities  and  the  1% 
light  penetration  were  reduced  to  0.2  m  and  1  m, 
respectively.  The  release  of  nutrients  from  river 
inflows,  from  upwelling  and  from  sediments  into 
the  euphotic  zone,  coupled  with  high  tempera- 
tures, produced  the  observed  blooms.  The  blooms 
subsequently  declined  as  a  result  of  physical  flush- 
ing, temperature  reduction  associated  with  the 
rainy  season  and  nutrient  exhaustion.  This  study 
shows  that  it  is  possible  to  correlate  algal  blooms  in 
Lake  Victoria  with  the  weather  regime  and  the 
availability  of  a  concentrated  nutrient  source. 
From  a  management  point-of-view,  the  ability  both 
to  control  and  to  predict  such  blooms  must  include 
a  diverse  monitoring  effort  on  the  land  use,  nutri- 
ent runoff,  agricultural  practices,  industrial,  urban 
and  rural  development.  (White-Reimer-PTT) 
W89- 12664 


AUTOMATIC  ON-LINE  GROWTH  ESTIMA- 
TION METHOD  FOR  OUTDOOR  ALGAL  BIO- 
MASS  PRODUCTION. 

Ben-Gurion  Univ.  of  the  Negev,  Beersheba 
(Israel).  Dept.  of  Electrical  and  Computer  Engi- 
neering. 

G.  Guterman,  S.  Ben-Yaakov,  and  A.  Vonshak. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
34,  No.  2,  p  143-152,  June  20  1989.  5  fig,  5  tab,  28 
ref. 

Descriptors:  'Automation,  *Aquaculture,  'Pro- 
ductivity, 'Algal  growth,  Monitoring,  Growth 
rates,  Biomass,  Oxygen  balance,  Laboratory  equip- 
ment, Estimating,  Ponds,  Optimization. 

Utilizing  the  relationship  between  the  02  produc- 
tion rate  (OPR)  parameter  and  the  algal  growth 
rate  already  established  in  the  laboratory,  a  new 
on-line  measuring  method  from  which  the  algal 
growth  rate  in  outdoor  ponds  can  be  estimated  has 
been  developed.  The  parameters  measured  during 
the  study  were  pH,  DO,  optical  density,  light 
intensity,  water  and  air  temperature,  and  during  a 
short  period  of  time,  wind  velocity.  An  automatic 
data-logging/control  system  was  used.  The  data 
obtained  by  this  method  was  found  to  correlate 
well  with  the  conventional  procedures  for  estimat- 
ing productivity  by  measuring  the  changes  in  bio- 
mass concentration  in  the  culture.  The  new  proce- 
dure seems  to  be  superior  to  the  latter  since  it  can 
be  carried  out  in  an  almost  continuous  way  and 
can  give  immediate  indication  of  the  productivity. 
This  method  could  be  useful  not  only  for  biomass 
production  plants  but  also  in  the  research  laborato- 
ry, and  if  used  in  conjunction  with  an  optimization 
algorithm  could  be  employed  in  the  search  for 
optimum  growth  conditions.  In  addition,  OPR 
could  be  used  to  monitor  on-line  the  photosynthet- 
ic and/or  respiration  activity  in  small  research 
fermentors  or  in  large-scale  open  systems  outdoors. 
(White-Reimer-PTT) 
W89- 12668 


SIGNIFICANCE  OF  THE  AQUATIC  MOSSES 
IN  BIOGEOCHEMISTRY. 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-12676 


WOODY  SEEDLING  DYNAMICS  IN  AN  EAST 
TEXAS  FLOODPLAIN  FOREST. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Biology. 

D.  R.  Streng,  J.  S.  Glitzenstein,  and  P.  A. 

Harcombe. 

Ecological  Monographs  ECMOAQ,  Vol.  59,  No. 

2,  p   177-204,  June   1989.   12  fig,   11   tab,  73  ref. 

Descriptors:  'Forests,  'Riparian  vegetation, 
•Flood  plains,  'Flood  benefits,  'Flood  damage, 
•Flood  frequency,  'Texas,  'Trees,  'Seedlings, 
Temporal  variation  Spatial  variation,  Flood  plain 
vegetation,  Seasonal  variation,  Species  diversity, 
Survival. 

Woody  plant  seed  deposition,  seedling  emergence, 
and  the  survival  and  growth  of  seedling  (plants  < 
or  =  0.05  m  tall)  in  an  East  Texas  river  floodplain 
forest  from  1979-1984  was  monitored.  In  addition, 
the  relative  importance  of  flooding,  drought, 
fungal  attack,  herbivory,  proximity  to  a  conspecific 
adult,  and  shade  in  causing  seedling  mortality  were 
estimated.  Tree  species  fell  into  two  major  groups: 
(1)  Heavy-seeded  species,  of  which  water  oak 
(Quercus  nigra)  was  the  primary  example,  and  (2) 
Common  tree  species  (e.g.,  ironwood,  Carpinus 
caroliniana;  sweetgum,  Liquidambar  styraciflua; 
red  maple,  Acer  rubrum;  American  elm,  Ulmus 
americana)  which  produced  large  crops  of  light 
seeds  which  dispersed  throughout  the  study  area. 
During  the  course  of  the  study,  extensive  flooding 
in  1979  and  during  1983-1984  resulted  in  increases 
in  the  proportion  of  water  oak  in  the  seedling 
layer,  while  periods  of  reduced  flooding  during 
1980-1982  allowed  several  of  the  more  prolific, 
lighter  seeded  species  to  increase  in  importance. 
The  two  spring-dispersing,  light-seeded  species, 
red  maple  and  elm,  emerged  late  in  the  spring  and 
therefore  increased  in  relative  abundance  during 
1984  when  early  floods  killed  seedlings  of  earlier 
emerging,  autumn-dispersing  species.  Thus,  spatial 
and  temporal  variation  in  understory  seedling  com- 
position in  this  study  was  due  largely  to  (1)  species 
differences  in  the  ability  to  increase  rapidly  in 
numbers  during  favorable  periods  as  compared  to 
the  ability  to  survive  stressful  periods,  and  (2)  the 
interaction  of  emergence  phenology  with  the  oc- 
currence of  environmental  stress.  These  results 
demonstrate  that  variation  in  flooding  or  other 
environmental  stresses  can  alter  seedling  layer  spe- 
cies composition  and  may  thereby  influence  oppor- 
tunities for  canopy  replacement,  thus  helping  to 
maintain  species  diversity  in  southern  floodplain 
forests.  (Author's  abstract) 
W89- 12677 


CLASSIFICATION  AND  ORDINATION  OF 
PROFUNDAL  MACROINVERTEBRATE  COM- 
MUNITIES IN  NUTRIENT  POOR,  OLIGO-ME- 
SOHUMIC  LAKES  IN  RELATION  TO  ENVI- 
RONMENTAL DATA. 

National  Swedish  Environmental  Protection 
Board,  Uppsala  (Sweden).  Environmental  Quality 
Lab. 

R.  K  .  Johnson,  and  T.  Wiederholm. 
Freshwater  Biology  FWBLAB,  Vol.  21,  No.  3,  p 
375-386,  June  1989.  4  fig,  5  tab,  24  ref. 

Descriptors:  'Benthic  fauna,  'Limiting  nutrients, 
•Limnology,  'Acid  rain  effects,  •Sweden,  'Lake 
classification,  'Dystrophic  lakes,  'Macroin verte- 
brates, 'Bioindicators,  Data  processing,  Statistical 
analysis,  Canonical  correspondence  analysis,  Cor- 
relation analysis,  Physicochemical  properties. 

Profundal  macroinvertebrates  and  water  chemistry 
of  sixty-eight  nutrient  poor,  poorly  buffered  lakes 
situated  from  the  deciduous  forests  of  southern 
Sweden  to  the  alpine  regions  of  the  north  were 
sampled  in  1983  or  1986.  Assemblages  of  profundal 
zoobenthos  were  classified  using  two-way  indica- 
tor species  analysis  (TWINSPAN),  ordinated  by 
canonical  correspondence  analysis  (CCA),  and  re- 
lated to  physico-chemical  factors  using  CCA,  dis- 
criminant analysis,  and  regression.  Ninety  percent 
of  zoobenthos  (TWINSPAN)  groups  were  classi- 
fied correctly  using  discriminant  analysis.  Depth, 
soluble  reactive  Si(OH)4  and  HC03(-),  and  phyto- 
plankton  biovolume  and  pH  were  the  strongest 
correlates  with  the  three  discriminant  functions. 
Regression  analysis  showed  that  depth,  KMn04 
consumption,  and  phytoplankton  biovolume  were 


the  best  estimators  of  zoobenthos  biomass  in  the 
profundal.  Multivariate  analyses  showed  species 
assemblages  amongst  the  profundal  zoobenthos  to 
be  good  indicators  of  lake  type,  particularly  depth, 
pH,  and  phytoplankton  biovolume.  (Author's  ab- 
stract) 
W89-12678 


COPPER  COMPLEXATION  IN  EUTROPHIC 
AND  HUMIC  LAKE  TJEUKEMEER,  THE 
NETHERLANDS. 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

W.  Verweij,  H.  De  Haan,  T  De  Boer,  and  J. 

Voerman. 

Freshwater  Biology  FWBLAB,  Vol.  21,  No.  3,  p 

427-436,  June  1989.  3  fig,  6  tab,  18  ref. 

Descriptors:  'Metal  complexes,  'Decomposing  or- 
ganic matter,  'Limnology,  'Copper,  'The  Nether- 
lands, 'Eutrophic  lakes,  Correlation  analysis,  Li- 
gands,  Solubility,  Laboratory  methods,  Binding 
sites,  Copper  complexes,  Scatchard  plots,  Algal 
biomass,  Chlorophyll  a,  Particle  size. 

To  gain  insight  into  the  copper  complexing  capac- 
ity in  the  eutrophic,  humus-rich  Lake  Tjeukemeer, 
and  to  investigate  correlations  with  chemical  and/ 
or  biological  parameters,  copper  complexation  was 
measured  fortnightly  for  3  years,  by  copper  titra- 
tion and  a  copper  solubilization  method.  Addition- 
ally, the  copper  speciation  during  titration  was 
followed  by  ultrafiltration.  The  lake  showed  high 
ligand  concentrations  able  to  complex  up  to 
0.000085  M  Cu.  Scatchard  plots  and  affinity  spec- 
tra of  the  titration  data  allowed  the  discrimination 
of  at  least  three  different  binding  sites.  In  Scat- 
chard plots  log  K  values  ranged  from  5  to  9,  in 
affinity  spectra  from  4.5  to  8.  The  highest  log  K 
values  coincided  with  relatively  low  humus  con- 
centrations and  blooms  of  algae,  mainly  Cyanobac- 
teria.  However,  the  lack  of  correlation  between  the 
apparent  copper  complexing  capacity  and  the  chlo- 
rophyll-a  concentration  suggests  that  the  apparent 
copper  complexing  capacity  in  the  lake  is  not 
predominantly  caused  by  the  total  algal  biomass. 
The  ultrafiltration  experiments  indicated  that  rela- 
tively small  size  fractions  (<  10  nm)  have  the  high- 
est copper  binding  affinity.  (Author's  abstract) 
W89- 12680 


CYST  DISTRIBUTION  AND  EXCYSTMENT 
CONDITIONS  FOR  THE  DINOFLAGELLATE 
PERIDINIUM  PENARDII  (LEMM.)  LEMM.  IN 
A  RESERVOIR. 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 
Z.  Kawabata,  and  M.  Ohta. 

Freshwater  Biology  FWBLAB,  Vol.  21,  No.  3,  p 
437-444,  June  1989.  6  fig,  1  tab,  21  ref. 

Descriptors:  'Reservoirs,  'Red  tide,  'Limnology, 
•Zooplankton,  'Dinoflagellates,  'Japan,  'Peridin- 
ium,  Excystment,  Population  dynamics,  Culture 
techniques,  Lakes,  Distribution,  Viability,  Distri- 
bution patterns,  Water  depth. 

Cyst  distribution  and  a  possible  excystment  site  of 
the  dinoflagellate  Peridinium  penardii 
(Lemm.)Lemm.  in  a  Japanese  reservoir  were  sur- 
veyed. To  determine  the  distribution  of  P.  penardii 
cysts,  sediment  samples  were  collected  from  fifteen 
stations  throughout  the  reservoir,  16  days  before 
vegetative  cell  of  P.  penardii  were  found  in  the 
water  column.  The  presence  of  vegetative  cells  of 
P.  penardii  from  all  lake  bottom  mud  samples, 
taken  from  several  sites  throughout  the  reservoir 
and  cultured  in  vitro,  showed  that  viable  cysts  of 
P.  penardii  were  ubiquitous  on  the  bottom  of  the 
reservoir.  In  addition,  culture  bottles  containing 
bottom  mud  with  cysts  of  P.  penardii  were  sus- 
pended at  several  depths  at  four  station  in  the 
reservoir.  Vegetative  cells  of  P.  penardii  were 
found  in  all  bottles  suspended  at  0.5  m  and  almost 
none  deeper  than  20.0  m.  Water  depth  was  a 
critical  environmental  factor  in  preventing  excyst- 
ment while  temperature,  light  conditions,  and  nu- 
trients did  not  appear  to  influence  excystment. 
Although  viable  cysts  of  P.  penardii  were  ubiqui- 
tous on  the  bottom  of  the  reservoir,  most  of  the 
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reservoir  is  too  deep  for  excystment  The  place 
where  p.  penardii  fust  excysts  annually  was  pre- 
dicted to  be  at  the  head  of  the  reservoir  based  on 
data  of  cvst  distribution,  excystment  conditions 
^morphology  of  the  lake  basin.  (White-Reimer- 

PTT) 
W89-12681 

FFFECTS  OF  SMALL-SCALE  SEDIMENTARY 
PATCHrNESS  ON  THE  DISTRIBUTION  OF 
TUBIFICID  AND  LUMBRICULID  WORMS  IN 
T  AKF  CENEVA 

Conservation  de'la  Faune,  Saint-Sulpice  (Switzer- 
land). 

FreSter  Biology  FWBLAB  Vol.  21,  No.  3,  p 
477-481,  June  1989.  2  fig,  3  tab,  8  ref. 

Descriptors:  'Sediment  distribution,  'Ecological 
distribution,  'Limnology,  'Lake  sediments, 
•Bottom  sampling,  'Aquatic  populations,  Anne- 
lids 'Tubificids,  'Lumbriculids,  'Lake  Geneva, 
•Switzerland,  Spatial  heterogeneity,  Bottom  pro- 
files Biomass,  Species  distribution,  Distribution 
patterns,  Mesotrophy,  Oligotrophy,  Sampling. 

Despite  the  presence  of  an  apparently  homogene- 
ous lake  sediment,  several  chemical  and  biological 
characteristics  can  show  significant  spatial  hetero- 
geneity which  is  attributed,  among  other  causes,  to 
small-scale  variations  in  bottom  profiles.  The  sedi- 
ment of  Lake  Geneva  (Switzerland)  consists  of 
nillow-like  formations  (0.7  m  wide)  separated  by 
trenches,  0.2  m  wide  and  0.1  m  deep,  over  large 
areas.  A  total  of  132  cores  were  taken  at  random 
by  hand  by  a  diver  from  ten  sampling  sites  at  a  40 
m  depth.  Results  showed  that  biomass  and  total 
abundance   of  tubificid   and   lumbnculid   worms 
were  higher  on  the  pillows  than  in  the  trenches. 
Potamofhrix  vejdovskyi,  P.  hammomensis,  P.  neus- 
cheri  and  Tubifex  tubifex  were  more  abundant  on 
pillows  whereas  Peloscolex  velutinus  and  Stylodn- 
lus  heringianus  were  relatively  more  abundant  in 
the  trenches.  These  differences  in  species  distribu- 
tion  suggested   that   organic   sedimentation    was 
higher  on  the  pillows,  and  sedimentological  analy- 
se! confirmed   this   interpretation.   These   results 
show  how  small-scale  sedimentary  patchiness  can 
modify  the  results  of  large-scale  surveys.  For  in- 
stance, relative  abundance  of  oligotrophy  species 
present  on  pillows  indicates  that  Lake  Geneva  was 
mesotrophic,  but  according  to  the  abundance  re- 
corded in  the  trenches,  the  lake  is  oligo-mesotro- 
phic.  Therefore,  large-scale  surveys  can  be  biased 
if  sampling  design  is  not  adapted  to  such  small- 
scale  patchiness.  (White-Reimer-PTT) 
W89-12683 

INFLUENCE  OF  COPPER  EXPOSURE  ON 
PREDATOR-PREY  INTERACTIONS  IN 
AQUATIC  INSECT  COMMUNnTES. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12684 

LONG-TERM  GROWTH  OSCILLATIONS  OF 
PONTOPOREIA  AFFINIS  LINDSTROM 
(CRUSTACEA:  AMPHIPODA)  IN  LAKE  MA- 

LAREN.  ,      „    .    ♦• 

National     Swedish     Environmental     Protection 

Board,  Uppsala  (Sweden).  Environmental  Quality 

Lab. 

R.  K.  Johnson,  and  T.  Wiederholm. 

Hydrobiologia  HYDRB8,  Vol.  175,  No.  3,  p  183- 

194,  May  15  1989.  4  fig,  4  tab,  21  ref. 

Descriptors:  •Crustaceans,  •Population  dynamics, 
•Limnology,  *Amphipods,  *Eutrophic  lakes,  Ma- 
croinvertebrates,  Sweden,  Pontoporeia,  Seasonal 
variation,  Growth  oscillations,  Population  density, 
Aquatic  populations,  Biomass,  Benthic  fauna. 

There  is  evidence  that  many  species  exhibit  cyclic 
population  fluctuations  which  may  be  in  response 
to  long-term  hydrographic  cycles.  This  cyclic 
trend  seems  to  be  true  for  the  amphipod  Pontopor- 
eia affinis  which  was  studied  to  determine  the 
population  dynamics  and  the  importance  of  sell- 


regulation  and  other  mechanisms  which  may  be  of 
importance  for  the  observed  growth  oscillations 
noted   in   Lake   Malaren.   Bottom   fauna  samples 
were  collected  annually  from  two  sites  in  Lake 
Malaren  during  the  autumn  (Sept.-Oct.)  period, 
1970  to   1985.  To  estimate  Pontoporeia  growth 
between  years,  the  total  body  length  of  preserved 
P   affinis  individuals  collected  between  1970  and 
1985  was  measured.  P.  affinis  predominated  pro- 
fundal  macroinvertebrate  communities  m  the  lake. 
Amphipod  densities,  at  both  stations  studied,  aver- 
aeed    >50%   of  overall   total   macroinvertebrate 
densities.  The  life  history  of  P.  affinis  was  two 
vears,  with  two  cohorts  distinguished,  both  exhib- 
iting similar  patterns  in  annual  growth.  During  the 
sixteen   years   of  this   study,    amphipod    growth 
seemed  to  exhibit  long-term  cyclic  fluctuations, 
with  periods  of  9-10  yrs.  at  one  station  and  5-6  yrs. 
at  the  other.  Amphipod  growth  was  significant  y 
(negatively)   correlated   with  conspecific   density 
and  biomass.  The  mechanism(s)  governing  Ponto- 
poreia populations  oscillations  is  (are)  not  clear.  It 
is  postulated  that  changes  in  food  availability    as 
the  result  of  overgrazing,  may  adversely  affect 
Pontoporeia  recruitment  and  subsequently  be  ob- 
served in  the  form  of  long-term  population  oscilla- 
tions as  noted  in  Lake  Malaren.  (White-Reimer- 
PTT) 
W89-12685 

STUDY  OF  LOUGH  CORRIB,  WESTERN  IRE- 
LAND AND  ITS  PHYTOPLANKTON. 

University  Coll.,  Galway  (Ireland).  Dept.  ot 
Botany. 

HydrobiSogia  HYDRB8,  Vol.  175,  No.  3,  p  195- 
212,  May  15  1989.  16  fig,  2  tab,  42  ref. 

Descriptors:  •Limnology,  *Ireland,  *Lakes,  •Cy- 
cling nutrients,  *Phytoplankton,  •Productivity 
•Limiting  nutrients,  Diatoms,  Cyanophyta,  Wind 
currents,  Macrophytes,  Benthic  algae,  Seasonal 
variation,  Species  composition. 


Lough  Corrib  is  a  freshwater  lake,  occupying  an 
area  of  183  sq  km  in  western  Ireland.  It  is  divided 
by  a  narrowing  into  an  upper  and  lower  basin 
which  differ  both  in  morphology  and  in  the  nature 
of  their  catchment  areas:  upper  L.  Corrib  is  larger 
and  deeper  and  much  of  it  overlies  acidic  rock; 
lower  L.  Corrib  is  shallower  and  overlies  Carbon- 
iferous limestone.  Water  budgets  for  the  lake  were 
calculated  using  rainfall  data  and  water  flow  meas- 
urements. These  suggest  flushout  times  of  173  days 
for  the  upper  basin  and  10  days  for  the  lower  basin. 
The  differences  between  the  two  basins  were  re- 
flected to  some  extent  in  the  phytoplankton  and  in 
the  nutrient  cycling.  The  phytoplankton  flora  con- 
sisted of  a  mixed  assemblage.   Diatoms  (mainly 
pennate)  dominated  in  spring,  being  succeeded  by 
blue-green  algae  in  late  summer.  The  spring  diatom 
crop  appears  to  have  been  limited  by  silicate  or 
nitrate    Levels  of  phosphate  changed  erratically 
and  recycling  of  phosphorus  from  lake  sediments  is 
suspected.  Despite  the  diversity  of  species,  cell 
numbers  and  chlorophyll  a  levels  were  low.  Re- 
ductions in  nutrient  levels  in  the  water  were  not 
totally  explained  by  uptake  by  phytoplankton.  It  is 
suggested  that  the  shortfall  in  nutrients  may  be  due 
to  uptake  by  macrophytes  and  benthic  algae,  par- 
ticularly in  the  lower  basin.  The  upper  basin,  de- 
spite being  ./lore  oligotrophic  in  nature,  showed  a 
higher  productivity  per  unit  area  than  the  lower 
basin.  Strong  prevailing  winds  apparently  result  in 
a  more  intimate  relationship  between  the  lake  phy- 
toplankton and  the  benthos.  Phytoplankton  species 
composition  supports  this  view.  (Author  s  abstract) 
W89-12686 

ROTIFER  OCCURRENCE  IN  RELATION  TO 
TEMPERATURE.  ,     .  ,      ,      . 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

B.  Berzins,  and  B.  Pejler. 

Hydrobiologia  HYDRB8,  Vol.  175,  No.  3,  p  223- 

231,  May  15  1989.  4  fig,  27  ref. 

Descriptors:  'Temperature  effects,  •Limnology, 
•Rotifers,  'Aquatic  populations,  Sweden,  Distribu- 
tion patterns,  Lakes,  Ponds,  Wetlands,  Lotic  envi- 
ronment, Correlation  analysis,  Tolerance,  Popula- 
tion dynamics. 


Lakes — Group  2H 

Information  on  the  distribution  of  225  species  of 
planktonic,  periphytic  and  benthic  rotifers  from 
about  350  lakes,  50  ponds,  20  pools,  15  mires  and 
150  running  water  localities  in  southern  and  central 
Sweden  was  analyzed  for  temperature  preference 
and  tolerance.  The  material  was  obtained  during  a 
long  succession  of  years  (1945-1982),  in  connection 
with  diverse  projects  and  occasional  investigations. 
Correlations  were  obtained  between  temperature 
and  occurrence  of  individual  species  using  a  com- 
puter  This  resulted  in  several  hundred  diagrams. 
In  this  study  the  species  included  are  those  that 
were  observed  in  at  least  50  samples.  It  was  found 
that  most  rotifers  have  a  very  wide  tolerance  range 
to  temperature.  Although  differences  in  tempera- 
ture dependence  exist  between  separate  species, 
these  differences  are  generally  less  distinct  than 
what  has  been  found  for  the  distribution  within 
individual  lakes.  It  was  concluded  that  temperature 
generally  does  not  solely  decide  when  and  where  a 
fpecies  may   occur   or  not.   Its  influence   ought 
mainly  to  be  of  an  indirect  nature  enhancing  or 
retarding  development  and  cooperating  with  other 
abiotic  and  biotic  factors.  (White-Reimer-FI  1) 
W89-12687 

RELATIONSHIPS  BETWEEN  LEVELS  OF  RA- 
DIOCAESIUM    IN    COMPONENTS    OF   TER- 
RESTRIAL AND  AQUATIC  FOOD  WEBS  OF  A 
CONTAMINATED  STREAMBED  AND  FLOOD- 
PLAIN  COMMUNITY. 
Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12688 

MORTALITY  AND  PRODUCTION  OF  0  + 
PERCH,  PERCA  FLUVIATTLIS  L.,  IN  TWO 
SCOTTISH  LAKES. 

Aberdeen  Univ.  (Scotland).  Dept.  of  Zoology. 
J.  W.  Treasure. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  34,  No.  6,  p 
913-928,  June  1989.  4  fig,  7  tab,  39  ref. 


Descriptors:  'Fish  populations,  'Perch,  'Scotland, 
'Mortality,  'Productivity,  Larvae,  Predation, 
Food  availability,  Year  classes,  Model  studies, 
Growth  stages,  Spawning,  Turbulent  flow. 

Mortality  of  0+   Eurasian  perch  was  measured 
directly  from  the  decline  in  catch  in  a  high-speed 
plankton  sampler  and  described  by  a  negative ^ex- 
ponential model.  A  mean  mortality  of  0^063/day 
(ranee  =  0  020-0.089)  was  calculated;  for  0+  juve- 
niles it  was  0.021/day.  Mean  larval  production  was 
0  85-1  30  mg  dry  weight/sq  m/day  in  Loch  Kinord 
and  0  08-0.12  in  Loch  Davan.  Annual  production 
of  0+  juveniles  was  1.97-7.55  kg  wet  weight/ha  at 
L  Kinord  and  1.01  kg  at  L.  Davan.  The  contribu- 
tion of  0+  perch,  including  the  egg  stages,  to  total 
perch  production  was  88-96%.  Availability  of  food 
items    on    transition    to    exogenous    feeding    and 
through  the  larval  period  did  not  limit  survival 
Cannibalism  by  adults  accounted  for  most  of  larval 
mortality,  and  predation  by  pike  and  adult  perch 
were    responsible    for    the   majority    of  juvenile 
losses  The  population  structure  of  adult  perch,  lor 
12  year  classes,  was  stable  at  L.  Kinord,  while  year 
classes  at  L.  Davan  exhibited  fluctuations  in  abun- 
dance and  in  two  sampling  years  were  eliminated 
in  the  first  summer.  Survival  in  the  eleutheroem- 
bryonic  phase  was  variable  at  L.  Davan  and  ob- 
served to  be  low  compared  with  L.  Kinord.  It  is 
suggested  that  this  was  a  result  of  water  turbulence 
on  the  exposed  and  shallow  spawning  areas  at  L. 
Davan.  (Author's  abstract) 
W89- 12694 

SIMULATION  OF  BACTERIAL  ATTRACTION 
AND TaDHESION  TO  FALLING  PARTICLES  IN 
AN  AQUATIC  ENVIRONMENT. 

California  Univ.,   San  Diego,  La  Jolla.   Inst,  of 

Marine  Resources. 

G.  A.  Jackson. 

Limnology  and  Oceanography  LIOCAH  Vol.  34 

No.  3,  p  514-530,  May  1989.  16  fig-      tab   "  «*. 

Office  of  Naval  Research  contracts  N0U014  83-K- 

0473  and  N00014  87-k-0O05. 
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Descriptors:  •Simulation,  'Aquatic  environment, 
•Behavior,  'Limnology,  *Nutnents,  'Aquatic  bac- 
teria, 'Particulate  matter,  Algae,  Phytoplankton, 
Chemosensory  movement,  Adhesion,  Attraction, 
Model  studies. 

Chemosensory  movement  of  bacteria  toward  the 
cloud  of  leaked  material  around  planktonic  algae 
has  been  suggested  as  an  important  aspect  of  bacte- 
rial nutrition  in  aquatic  ecosystems.  Inability  of 
bacteria  to  keep  pace  with  falling  algae  has  been 
suggested  as  inhibiting  such  interactions.  The  inter- 
action between  bacteria  and  falling  particles,  in- 
cluding microalgae,  is  explored  with  a  simulation 
model  of  bacteria  chemotaxis  that  incorporates  low 
Reynolds  number  fluid  flow  and  resulting  substrate 
spatial  distributions.  Results  show  that  although 
bacteria  cannot  maintain  a  position  relative  to  a 
falling  particle  unless  the  particle  is  extremely 
large,  such  as  a  marine  snow  aggregate,  chemosen- 
sory response  does  allow  them  to  stay  in  the  high 
substrate  environment  of  the  leaky  particle  longer 
than  if  they  did  not  have  it.  The  ecological  signifi- 
cance for  bacterial  metabolism  depends  on  several 
factors,  including  the  frequency  of  contact  be- 
tween algae  and  bacteria  and  the  relative  concen- 
trations of  substrate  at  the  cell  surface  and  in  the 
background.  Optimal  enhancement  should  occur  in 
eutrophic  conditions  of  large  algal  cells  present  in 
high  abundances.  Presently  available  values  for  the 
ratio  of  substrate  concentration  next  to  the  algal 
cell  relative  to  that  in  solution  are  not  large  enough 
to  suggest  that  the  microzones  around  algal  cells 
provide  significant  enhancement  of  bacterial  nutri- 
tion. Chemotaxis  should  enhance  interactions  with 
large  marine  snow  aggregates,  both  by  allowing 
bacteria  to  stay  for  significant  periods  around  them 
and  by  enhancing  the  rates  at  which  bacteria 
attach  to  the  aggregate  surfaces.  This  enhancement 
is  greater  for  surfaces  in  which  there  is  a  lower 
probability  of  sticking.  (Author's  abstract) 
W89- 12701 


ANNUAL  PRODUCTION  OF  CREEK  CHUB 
AND  SOUTHERN  REDBELLY  DACE  IN  A 
SMALL  WOODLAND  STREAM. 

Illinois  Natural  History  Survey,  Sullivan.  Sullivan 

Lab. 

T.  W.  Storck,  and  W.  T.  Momot. 

Ohio  Journal  of  Science  OJSCA9,  Vol.  89,  No  3 

p  55-61,  June  1989.  1  fig,  6  tab  18  ref. 

Descriptors:  'Productivity,  'Stream  biota,  'Forest 
watersheds,  'Fish  populations,  'Chubs,  'Dace, 
Biomass,  Growth,  Seasonal  variation,  Acid 
streams,  Ohio,  Growth  stages,  Population  dynam- 
ics, Juvenile  growth  stage,  Fish  diets,  Food  chains. 

The  annual  production  of  the  creek  chub,  Semoti- 
lus  atromaculatus,  and  the  southern  redbelly  dace, 
Phoxinus  erythrogaster,  was  measured  in  a  small 
headwater  stream  in  southeastern  Ohio.  Population 
estimates,  using  Bailey's  modification  of  the  Peter- 
sen mark-and-recapture  method,  were  made  in  Oc- 
tober 1971  and  in  April  and  October  1972  over  the 
entire  stream.  A  variable  voltage,  pulsating,  direct- 
current  electric  shocker  was  the  principal  collect- 
ing gear,  although  small  cylindrical  minnow  traps 
were  also  used  in  one  area.  Creek  chub  annual 
production  was  13.60  g/sq  m/yr,  and  production/ 
biomass  was  1.16.  Dace  annual  production  was 
2.77  g/sq  m  and  production/biomass  was  1.82. 
Most  growth  in  length  and  weight  of  both  species 
occurred  during  the  summer.  Creek  chub  grew 
faster  than  did  redbelly  dace,  and  by  the  fall  of  the 
fourth  year  of  life  chubs  were  about  five  times 
heavier  than  dace  of  the  same  year.  More  than  half 
of  the  production  of  both  species  was  estimated  to 
occur  within  the  first  six  months  of  the  life  of  the 
cohort.  Even  though  the  stream  was  acidic  (pH 
6.3)  and  infertile,  fish  production  compared  favor- 
ably with  that  of  small  alkaline  streams.  Consider- 
able production  within  allochthonous  food  chains 
probably  overrides  the  effects  of  low  in-stream 
fertility.  (White-Reimer-PTT) 
W89- 12707 


PURPLE    LOOSESTRIFE    (LYTHRUM    SALI- 
CAIRA)   IN  OHIO'S   LAKE  ERIE  MARSHES. 

Ohio    Cooperative    Fish    and    Wildlife    Research 
Unit,  Columbus. 


G.  R.  Balogh,  and  T.  A.  Bookhout. 

Ohio  Journal  of  Science  OJSCA9,  Vol.  89,  No  3 

p  62-64,  June  1989.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Purple  loosestrife,  'Ohio,  'Wet- 
lands, 'Marsh  plants,  'Introduced  species,  'Lake 
Erie,  Flooding,  Glyphosate,  Cultivation. 

Purple  loosestrife  (Lythrum  salicaria)  is  an  exotic 
plant  from  Eurasia  that  has  displaced  more  than 
50%  of  the  plant  biomass  in  some  wetland  commu- 
nities in  the  U.S.  Its  dense  stands  provide  poor 
waterfowl  and  muskrat  (Ondatra  zibethicus)  habi- 
tat. True-color  35-mm  photographs  (slides)  taken 
at  1,500  m  were  used  to  map  the  distribution  of 
purple  loosestrife  in  Erie,  Lucas,  Ottawa,  and  San- 
dusky Counties,  where  most  of  the  purple  looses- 
trife in  Ohio  occurs.  There  were  213  stands  (0.4- 
60.2  ha  in  size)  identified  that  comprised  1,287  ha 
of  purple  loosestrife.  Stands  were  associated  with 
areas  that  have  been  inundated  because  of  high 
Lake  Erie  water  levels  since  1975.  Within  the 
study  area,  only  those  marshes  that  undergo  annual 
treatment  of  glyphosate  or  are  cultivated  contain 
no  purple  loosestrife.  (Author's  abstract) 
W89-12708 


SEASONAL  VARIATIONS  IN  ORTHOPHOS- 
PHATE  AND  INORGANIC  NITROGEN  IN  A 
WESTERN  KENTUCKY  CYPRESS  SWAMP 
(MURPHY'S  POND). 

Murray  State  Univ.,  KY.  Dept.  of  Biological  Sci- 
ences. 

J.  M.  King,  C.  D.  Wilder,  and  J.  McCandless. 
Transactions  of  the  Kentucky  Academy  of  Science 
TKASAT,  Vol.  50,  No.  1-2,  p  51-54,  March  1989 
1  fig,  2  tab,  10  ref. 

Descriptors:  'Phosphates,  'Nitrogen,  'Cypress 
swamps,  'Kentucky,  'Nutrients,  Limiting  nutri- 
ents, Ammonium,  Macrophytes,  Seasonal  varia- 
tion, Phosphorus,  Nitrates,  Nitrites,  Submerged 
plants. 

Inorganic  nitrogen  and  P04-P  were  monitored  at 
three  sites  over  a  seasonal  cycle  in  a  spring-fed 
swamp  (Murphy's  Pond)  in  western  Kentucky. 
Concentrations  of  N03-N  +  N02-N  ranged  from 
<0.010  to  0.800  mg/L  near  the  inflow  of  the 
spring,  but  were  below  0.010  mg/L  elsewhere  in 
the  swamp.  Ammonium  nitrogen  concentrations 
varied  from  <0.01  to  0.242  mg/L  and  exhibited  an 
overall  decline  from  high  levels  in  early  spring. 
Concentrations  of  P04-P  ranged  from  0.30  to 
0.174  mg/L  with  high  levels  occurring  in  late 
autumn.  The  ratio  of  total  inorganic  nitrogen  to 
P04-P  did  not  exceed  10  for  any  of  the  sites.  This 
suggests  that  nitrogen  was  perhaps  the  primary 
limiting  nutrient  in  the  surface  waters  of  this  eco- 
system, which  is  not  an  uncommon  occurrence  in 
cypress  swamps.  However,  in  spite  of  the  relative- 
ly low  nitrogen  concentrations,  profuse  growths  of 
submerged  aquatic  macrophytes  occurred  through- 
out one  site  from  April  to  September,  but  not 
elsewhere  in  the  swamp.  The  low  N03-N  +  N02- 
N  concentrations  at  this  site  may  have  resulted 
from  assimilation  by  these  plants,  while  the  autumn 
increase  reflected  a  decreased  demand  resulting 
from  their  senescence  and  death.  (White-Reimer- 
PTT) 
W89-12710 


CONSIDERATIONS  ON  THE  ACCLIMATIZA- 
TION OF  CASPIAN  SEA  INVERTEBRATES  IN 
THE  DNIEPER  AND  ITS  RESERVOIRS  (ITOGI 
AKKLIMATIZATSII  BESPOZVONOCHNYKH 
KASPIISKOI  FAUNY  V  DNIEPER  I  EGO  VO- 
DOKLRANILISCHAKH). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
gii. 

I.  V.  Pligin,  and  L.  V.  Emelyanorn. 
Gidrobiologicheski  Zhurnal  GBZUAM,  Vol    25 
No.  1,  p  3-11,  1989.  2  tab,  30  ref.  English  summary. 

Descriptors:  'Acclimatization,  'Macroinverte- 
brates,  'Caspian  Sea,  'Dneiper  River,  'Dneiper 
reservoir,  'Limnology,  'Reservoirs,  Gammarus, 
Mollusks,  Amphipods,  Crustaceans. 

Of  the  25  species  of  macroinvertebrates  of  the 
Caspian  fauna  (Polychaeta,  Gammaridae,  Mysidae, 


Cumacea  and  Molluscae)  introduced  to  the 
Dnieper  River  and  its  reservoir  in  1940-1960,  12 
species  were  naturalized  and  acclimated,  and 
formed  highly  productive  communities.  Unstable 
acclimation  was  observed  in  four  species.  More 
than  30  cases  of  acclimation  of  species,  which  were 
not  the  basic  objects  of  introductions,  were  also 
observed.  The  areas  inhabited  by  Caspian  inverte- 
brates in  the  Dnieper  reservoirs  have  been  expand- 
ing considerably  for  the  past  10  years.  This  is 
apparently  due  to  the  convergence  of  certain  hy- 
drochemical  characteristics  of  the  reservoirs  and 
water  bodies  from  which  the  material  for  introduc- 
tion was  sampled.  (Author's  abstract) 
W89-12715 


INITIAL  MICROPERIPHYTON  PRODUC- 
TION IN  THE  RESERVOIR/COOLANT  OF  AN 
ATOMIC  POWER  STATION  (PERVICHNAIA 
PRODUKTSIIA  MIKROPERIFITONA  VO- 
DOEMA-OKHLADITELYA  ATOMMOI  ELEK- 
TROSTANTSII). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
gii- 

R.  A.  Kalinichenko. 

Gidrobiologicheski  Zhurnal  GBZUAM,  Vol  25 
No.  1,  p  11-16,  1989.  1  tab,  14  ref.  English  summa- 
ry. 

Descriptors:  'Cooling  ponds,  'Epiphytes,  'Nucle- 
ar powerplants,  'Productivity,  'Photosynthesis, 
'Chernobyl  Atomic  Power  Station,  Diurnal  varia- 
tion, Powerplants,  Reservoirs,  Cooling  water. 

Data  were  obtained  on  the  intensity  of  the  photo- 
synthesis and  destruction  processes,  composition  of 
mass  species  of  microperiphyton  as  well  as  indices 
of  their  quantitative  development  in  the  coolant 
water  body  of  the  Chernobyl  Atomic  Power  Sta- 
tion. Values  of  diurnal  P/B-coefficients  of  micro- 
periphyton are  presented.  (Author's  abstract) 
W89-12716 


GENUS  ENCHELYODON  CL.  ET  L.  OF  INFU- 

SARIA  IN  THE  BENTHIC  COMMUNITY  OF  A 

KIEV    RESERVOIR   (INFUZORII   RODA   EN- 

CHELYODON    CLET    L.    V    SOOBSHCHEST- 

VAKH  BENTOSA  KIEVSKOGO  VODOKHRAN- 

ILISHCHA). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

A.  A.  Kovalchuk. 

Gidrobiologicheski  Zhurnal  GBZUAM,  Vol  25 

No.  1,  p  26-31,  1989.  3  fig,  3  tab,  19  ref.  English 

summary. 

Descriptors:  'Reservoirs,  'Limnology,  'Protozoa, 
•Benthos,  'Biodegradation,  Decomposition,  De- 
composing organic  matter. 

In  spite  of  their  small  abundance,  Enchelyodon 
play  a  significant  role  in  the  transformation  of 
organic  matter  in  benthic  biodegradation  in  reser- 
voirs in  Kiev.  Thus  E.  nataliae  mineralizes  2%  of 
the  entire  organic  matter  subject  to  decommposi- 
tion.  On  the  whole,  the  community  which  contains 
this  organism  can  consume  50-70%  of  the  produc- 
tion of  heterotrophic  flagellates,  15-25%  of  bacte- 
rial production  and  15-20%  of  phytomicrobenthos 
production,  as  well  as  up  to  70%  of  total  protozoa 
production.  Several  members  of  the  genus  (E. 
czoriki,  E.  nataliae,  E.  foissneri)  are  described. 
(Author's  abstract) 
W89-12718 


AMBIANCE  OF  THE  FRESH  WATER  SPONGE 
IN  DNIEPER-DONBASS  CHANNEL  (KON- 
SORTSIIA  PRESNOVODNOI  GUBKI  V 
KANALE  DNEPR-DONBASS). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
gu- 

T.  A.  Kharchenvo,  A.  V.  Liashchenko,  and  O.  A. 
Davydov. 

Gidrobiologicheski  Zhumal  GBZUAM,  Vol.  25, 
No.  1,  p  31-35,  1989.  2  fig,  13  ref.  English  summa- 
ry. 
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Descriptors:  'Benthos,  •Dnieper-Donbass  channel, 
•Sponfes,  'Hydrobiology,  Algae,  Chlorella,  In- 
vertebrates. 

The  complex  of  organisms  occurring  in  the 
benthos  of  the  Dnieper-Donbas  channel  together 
wth  fresh-water  sponge  Spongilla  lacustni »L  was 
studied.  Oligochaete  worms,  larvae  of  rattlepote 
and  cadd.sfly,  nymphs  of  water  ticks,  equrpod  are 
among  invertebrates  observed  and  Chlorella  is 
arnonl  the  algae.  The  whole  complex  is  considered 
as  a  consortium  of  aquatic  °rS™s'.w^enrth,e 
sponge  serving  as  the  determinant  and  the  Chlore  - 
la  having  a  subordinate  role  are  the  core  of  this 
consortium.  (Author's  abstract) 
W89-12719 

«PFrTRAL  BRIGHTNESS  OF  INLAND  res- 
Irvoirs   AND   ITS   CORRELATION   WITH 

HANIEM   FTTOPLANKTONA   I   GIDROOPTI- 
CHESKIMI KHARAKTERISTIKAMD. 

Institute  of  Biophysics,  Krasnoyarsk  (USSK). 
A.  F.  Sidko,  and  V.  A.  Vasilev. 
Gidrobiologicheski  Zhurnal  GBZUAM    Vol.  24, 
No.  5,  p  67-75,  1988.  7  fig,  12  ref.  English  summa- 
ry- 
Descriptors:  'Reservoirs,  'Transparency,  'Optical 
properties,     'Remote     sensing,     'Phytoplankton, 
Chlorophyll,  Dnieper  Reservoir,  Krasnoyarsk  Res- 
ervoir, Diatoms,  Algae,  Pyrrophyta,  Cyanophyta. 

A  correlation  of  spectral  brightness  coefficients 
with  the  indices  of  vertical  attenuation  of  horizon- 
tal irradiance,  water  transparency,  phytoplankton 
chlorophyll  content  and  distribution,  as  weU  as 
with  other  hydro-optical  characteristics,  has  been 
established.  The  data  were  obtained  from  long- 
term  investigations  carried  out  in  the  Krasnoyarsk 
Reservoir  and  in  a  cascade  of  the  Dnieper  reser- 
voirs. When  diatoms  and  pyrrophytes  predominate 
the  maximum  of  spectral  brightness  coefficients  are 
in  the  range  of  580  nw;  when  blue-green  algae 
predominate,  the  maximum  coefficients  are  in  the 
region  of  550  nm  and  720  nm.  The  red  band  region 
of  chlorophyll  absorption  is  the  most  promising  tor 
the  remote  evaluation  of  chlorophyll  concentra- 
tions in  water  bodies  with  low  transparency.  (Au- 
thor's abstract) 
W89-12726 


W89- 12748 

TOXIC  CYANOBACTERIA  IN  GREEK  FRESH- 
WATERS.  ,_  .     _  ^      , 

Thessaloniki  Univ.,  Salonika  (Greece).  Inst,  ot 
Botany.  , ,.         .  _  . . 

T.  Lanaras,  S.  Tsitsamis,  C.  Chhchlia,  and  C.  M. 

Journal  of  Applied  Phycology,  Vol.  1,  No.  1,  p  67- 
73,  April  1989.  1  fig,  1  tab,  19  ref. 

Descriptors:  'Cyanophyta,  'Toxins  'Algal  toxins, 
•Lakes,  'Greece,  'Toxicity,  Mice,  Anabaena,  Ana- 
baenopsis,  Microcystis. 

Cyanobacterial  scums,  collected  in  1987  from  four 
Greek  freshwater  lakes,  were  examined  for  their 
toxicity  to  mice.  Species  of  Microcystis,  Oscilla- 
toria,  Anabaenopsis  and  Anabaena  were  dominant 
in  the  samples.  All  samples  tested  had  toxic  effects 
on  mice  after  intraperitoneal  injection.  The  lethal 
dose  (LD50)  ranged  from  40  to  1500  mg  cyanobac- 
terial dry  weight  per  kg  body  weight  and  gross 
pathological  signs  of  poisonmg  were  characteristic 
of  cyanobacterial  heptatoxins.  The  toxicities  of  the 
Greek  cyanobaterial  blooms  were  similar  to  those 
reported  for  blooms  elsewhere  in  the  world,  shown 
to  be  responsible  for  the  poisoning  of  wild  and 
domestic  animals.  It  is  shown  that  toxic  cyanobac- 
terial blooms  occur  in  Greece.  Evidence  is  provid- 
ed for  the  first  time  that  Anabaenopsis  millen  and 
Anabaena  viguieri  are  potentially  toxic  cyanobac- 
teria  The  toxins  present  in  the  samples  appear  to 
be  hepatotoxins,  on  the  basis  of  survival  time  after 
injection  and  enlarged  darkened  livers.   (Miller- 
PTT) 
W89-12755 

INORGANIC  CHEMISTRY  OF  PEAT  FROM 
THF  MAUNACHIRA  CHANNEL-SWAMP 
I™TEM%KaYaNGO  DELTA,  BOTSWANA. 

University   of  the  Witwatersrand,   Johannesburg 
(South  Africa).   Dept.  of  Geology  and  Botany. 
T  S  McCarthy,  J.  R.  Mclver,  B.  Caimcross,  W. 
N.  Ellery,  and  K.  Ellery  _r.r,K 

Geochemica  et  Cosmochimica  Acta  GCA.CAK, 
Vol.  53,  No.  5,  p  1077-1089,  May  1989.  13  fig,  7 
tab,  36  ref. 

Descriptors:  'Inorganic  compounds,  'Alluvial 
fans,  'Swamps,  'Sediments,  'Botswana,  *Evapo- 
transpiration,  'Wetlands,  'Peat,  Channels,  Floods. 


Lakes— Group  2H 

ECONOMIC  ANALYSIS  OF  WATER  HYA- 
CINTH PRODUCTION  AND  CONVERSION  TO 
METHANE:  THE  POTENTIAL  FOR  LAKE 
RESTORATION. 

Florida  Univ.,  Gainesville.  Dept.  of  Food  and  Re- 
source Economics. 
C.  M.  Fonyo,  W.  G.  Boggess,  C.  F.  Kiker,  and  J. 

W.  Mishoe.  ...  , 

Journal  of  Environmental  Management 
JEVMAW,  Vol.  28,  No.  4,  p  337-347,  June  1989.  3 
fig,  3  tab,  12  ref. 

Descriptors:  'Lake  restoration,  'Water  hyacinth, 
•Economic  evaluation,  'Methanogenesis,  Eutropn- 
ication,  Biomass,  Methane,  Lake  Apopka,  Florida, 
Energy  sources. 

Lake  Apopka,  a  hyper-eutrophic  lake  in  central 
Florida,  has  been  the  target  of  much  study  and 
political  discourse  over  a  25-year  period,  but  high 
costs  have  deterred  restoration  activities.  The  po- 
tential of  harvesting  water  hyacinths  (Eichhornia 
crassipes)  from  Lake  Apopka  is  mvestigated  for 
possible  conversion  of  harvested  biomass  to  pipe- 
line quality  methane  gas  to  defer  some  of  the  costs 
of  lake  restoration.  The  study  is  based  on  biologi- 
cal and  technological  studies  undertaken  by  multi- 
disciplinary  teams  working  under  a  broad  project 
coordinated  by  the  Gas  Research  Institute  and  the 
University  of  Florida.  Computer  modeling  ot  bio- 
mass   production    and    conversion    to    methane 
(BIOMET)  was  used  to  investigate  the  operating 
strategies,  management  and  financing  of  a  facility 
on  Lake  Apopka.  Results  indicate  substantial  quan- 
tities of  nutrients  can  be  removed,  and  over  a 
period  of  approximately   15  years,  water  quality 
objectives  can  be  met.  When  compared  with  cur- 
rent natural  gas  prices,  it  does  not  appear  that 
methane  gas  can  be  produced  competitively  from 
water  hyacinth  biomass.  If,  however,  public  com- 
pensation for  water  quality  improvement  is  provid- 
ed  a  water  hyacinth  production  and  gas  conver- 
sion system  has  potential.  (Author's  abstract) 
W89-12762 

MODELLING        PHOTOSYNTHESIS        AND 
OOTGESTIN  A  SHALLOW,  HYPERTROPHIC 

T  AKF 

Agricultural  Univ.,  Wageningen  (Netherlands). 
E.  H.  S.  Van  Duin,  and  L.  Lijklema. 
Ecological  Modelling  ECMODT,  Vol.  45,  No.  4  p 
243-260,  June  1989.  4  fig,  2  tab,  26  ref,  append. 


PERIPHYTIC  ALGAE:  1.  DIURNAL  PRODUC- 
TIVITY  AND  N2  FIXATION  BY  MICROALGAE 
COLONIZED  ON  AN  ARTIFICIAL  SUBSTRA- 
TUM. r„     . 
Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 
N.  T.  Chellappa. 

Proceedings  of  the  Indian  Academy  of  Sciences 
(Plant  Sciences),  Vol.  99,  No.  1,  p  43-50,  February 
1989.  1  fig,  3  tab,  23  ref. 

Descriptors:  'Limnology,  'Primary  productivity, 
♦Nitrogen  fixation,  'Lakes,  'Algae,  'Diurnal  dis- 
tribution, Chlorophyll  a,  Artificial  substrates,  Glass 
slide  method. 

The  colonization  of  microalgae  on  an  artificial 
substratum  was  successfully  earned  out  by  glass- 
slide  method.   After   30  days  of  colonization,   a 
detailed  investigation  was  undertaken  to  evaluate 
the  diurnal  chlorophyll  a  content,  productivity  and 
N2  fixation.  Filamentous,  heterocystous  blue-green 
algae  were  predominant  on  the  glass-slide  and  pen- 
nate  diatoms  formed  a  sub-dominant  group.  The 
diurnal  productivity  pattern  of  penphytic  algae 
showed  an  initial  increase,  followed  by  a  charac- 
teristic mid-afternoon  dip,  a  peak  at  16:00  h  and  a 
decrease   thereafter.   Higher   primary   production 
was  observed  in  2  microg/L  of  nitrate  and  phos- 
phate   amended    series    and    inhibitory    trend    at 
higher  concentration.  The  pattern  of  mtrogenase 
activity  showed  a  strong  correlation  to  tempera- 
ture variation  and  the  chlorophyll  a  content.  C14 
(Na2HC1403)  method  wa  employed  for  primary 
productivity  and  acetylene  reduction  technique  for 
nitrogenase  activity.   The  results  were  ™?lze° 
statistically  using  the  t-test  (t  =  32.53,  5  d.t.  f  < 
0.001).  (Author's  abstract) 


The  Okavango  Delta  is  a  large  (18,000  sq  km),  low 
gradient  (1:3600),  alluvial  fan  situated  m  the  semi- 
arid  Kalahari  basin  of  northern  Botswana.  Seasonal 
floodwaters  from  tropical  Angola  disperse  on  the 
fan  creating  both  perennial  (6000  sq  km)  and  sea- 
sonal (7000  to  12,000  sq  km)  swamps.  Ninety-five 
percent  of  this  water  is  lost  annually  by  evapotran- 
spiration.  Organic  rich  sediment  (peat)  is  a  major 
sediment  of  the  perennial  swamps.  Peat  formation 
commences  during  senescence  of  the  plants,  when 
certain  nutrients  are  recycled  while  others  are  lost 
by  rainwater  leaching.  Further  changes  in  chemis- 
try occur  during  subaqueous  decay  of  the  plants 
which  involve  both  gains  and  losses  of  constitu- 
ents. Decaying  plants  trap  detntal  mineral  matter 
which  becomes  an  integral  part  of  the  peat.   1  he 
main  sources  and  forms  of  inorganic  matter  in  the 
peat  are  allochthonous  kaohnite  (40%)  and  quartz 
(20%)  and  both  allochthonous  and  autochthonous 
phytolithic  silica  (30%).  Several  inorganic  compo- 
nents (Fe,  K,  P,  Na,  Ca,  and  Mg)  which  make  up 
the  remaining  10%  are  associated  with  the  organic 
fraction.  Ion  exchange  plays  only  a  minor  part  in 
their  uptake  and  it  seems  that  these  metals  axe 
taken  up  during  bacterial  activity  in  the  peat. The 
weight  proportion  of  inorganic  matter  (ash)  de- 
creases downstream,  mainly  due  to  a  decrease  in 
allochthonous  mineral  matter.  Volume  percentage 
also  decreases  but  is  low  throughout,  generally  less 
than  five  percent.  It  is  revealed  that  the  low- 
auantity  allochthonous  mineral  matter  is  the  main 
reason  for  the  long-term  survival  of  this  ecosystem. 
Uptake  of  soluble  ions  by  the  peat  is  important  in 
off-setting   evaporative   concentration   of  metals. 
(Author's  abstract) 
W89- 12761 


Descriptors:  'Model  studies,  'Monod  term,  Eu- 
trophic I  lakes,  'Photosynthesis,  'Dissolved  oxygen, 
Primary  productivity,  Aquatic  productivity,  Shal- 
low water,  Oscillatoria,  Limiting  nutrients,  Respi- 
ration, Cyanophyta,  Simulation. 

Primary  production  and  respiration  models  were 
calibrated  through  parameter  estimation  methods 
and  applied  to  an  extensive  data  set  on  a  popula- 
tion dominated  by  Oscillatoria  agardhu    a  blue- 
ereen  algae.  Primary  production  is  described  as  a 
function  of  temperature,  irradiance  and  nutrient 
availability;  respiration  as  a  function  of  tempera- 
ture. Modeling  of  the  dissolved  oxygen  concentra- 
tions is  simulated  for  a  period  of  45  days.  This 
includes    continuously    registered    water    quality 
variables  at  four  depths  at  a  specific  site  in  the  lake. 
The  results  demonstrated  that  inclusion  of  the  fre- 
quently used  Monod  term  to  represent  phosphate 
limitation    deteriorated    the    model    results    and 
caused  a  negative  temperature  effect  for  the  pri- 
mary production  rate.  This  can  be  attributed  to  the 
temperature  effect  upon  the  recycling  of  phosphate 
and  its  actual  concentration.  Inclusion  of  the  pro- 
duction and  respiration  model  in  an  overall  lake 
dissolved  oxygen  concentration  model  yielded  a 
good  agreement  between  observed  and  simulated 
concentrations.  (Author's  abstract) 
W89- 12772 

PREDICTION  OF  INVERTEBRATE  COMMU- 
TES USING  STREAM  MEASUREMENTS. 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

J.  F  Wright,  P.  D.  Armitage,  M.  T.  Furse,  and  D. 

Moss 
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Field  2— WATER  CYCLE 


Group  2H— Lakes 

RRRMEP,  Vol.  4,  No.  2,  p  147-155,  8  July  1989.  3 
fig,  1  tab,  12  ref. 

Descriptors:  'Water  quality  management,  'Bioin- 
dicators,  •Invertebrates,  'Computer  models,  Envi- 
ronmental policy,  Prediction,  Taxonomy,  River 
systems.  Pollution  index,  Great  Britain. 

A  computer-based  system  was  developed  for  pre- 
diction of  the  invertebrate  fauna  to  be  expected  at 
unpolluted  sites  using  environmental  features.  The 
variables  for  use  in  prediction  and  the  flexibility  of 
the  output,  with  respect  to  taxonomic  level,  are 
demonstrated  using  an  early  version  of  the  system 
which  has  been  tested  within  the  water  industry. 
The  practical  value  for  river  management  of  pre- 
dictions of  species,  families,  and  biological  indices, 
e.g.  for  possible  identification  of  the  presence  of 
pollutants,  is  elaborated.  In  addition,  the  relevance 
of  the  system  throughout  Great  Britain  for  setting 
target  values  of  a  biological  index  is  demonstrated. 
A  new  version  of  the  prediction  system  has  recent- 
ly been  developed.  It  has  application  over  a  wider 
range  of  river  systems  and  incorporates  additional 
options  for  prediction,  as  requested  by  the  Water 
Industry.  Further  developments  of  the  system  to 
make  it  more  efficient  for  operational  use  are  now 
under  active  consideration.  (Author's  abstract) 
W89-12914 


OBSERVATIONS  ON  FEEDING  RELATION- 
SHIPS BETWEEN  FISH  PREDATORS  AND 
FISH  ASSEMBLAGES  IN  A  MEDITERRANE- 
AN STREAM. 

Barcelona  Univ.  (Spain).  Dept.  of  Animal  Biology. 
A.  deSostoa,  and  J.  Lobon-Cervia. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  4,  No.  2,  p  157-163,  8  July  1989.  1 
fig,  4  tab,  15  ref. 

Descriptors:  *Predation,  *Fish,  'Stream  biota,  Fish 
populations,  Diets,  Fish  behavior,  Trophic  level, 
Feeding  rates,  Food  chains,  Environmental  effects, 
Spain,  Mediterranean  area. 

The  diet  of  native  and  introduced  fish  predators 
has  been  examined  in  contrasting  localities  of  a 
very  fluctuating,  Mediterranean  stream,  in  relation 
to  fish  (prey)  assemblage  structure.  The  general 
patterns  of  all  six  species  studied  seem  to  be  the 
result  of  a  generalist-opportunist  behavior  as  their 
diets  reflect  the  relative  abundance  of  prey  (fish)  in 
the  environment.  The  trophic  levels  are  not  well 
defined  because  of  the  opportunistic  feeding  of  the 
predators  and  are  also  subjected  to  environmental 
changes.  Non-competitive  dynamics  is  suggested 
to  operate  throughout  the  trophic  web.  (Author's 
abstract) 
W89-12915 


FISH  POPULATION  DYNAMICS  IN  THE 
RIVER  FROME,  DORSET. 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
R.  H.  K.  Mann. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  4,  No.  2,  p  165-177,  8  July  1989  9 
fig,  3  tab,  30  ref. 

Descriptors:  'Fish  populations,  'Salmon,  •Popula- 
tion dynamics,  'Aquatic  productivity,  Primary 
productivity,  Secondary  productivity,  Flow 
system,  River  systems,  Inorganic  compounds, 
Growth  kinetics,  Water  temperature,  Seasonal  var- 
iation, Spawning,  Discharge  capacity,  Species 
composition,  Fish  behavior,  Pike,  Predation,  Fish- 
eries, Macrophytes,  Flood  control,  Roach,  Aquatic 
weed  control. 

The  influence  of  biotic  and  abiotic  factors  on  the 
population  dynamics  of  salmonid  and  non-salmonid 
(coarse)  fish  in  a  chalk  river  are  examined.  The 
naturally  regulated  flow  regime,  allied  to  a  supply 
of  water  rich  in  inorganic  salts,  gives  rise  to  high 
levels  of  primary  and  secondary  production.  Fish 
growth  rates  are  also  high,  but  they  vary  with 
relatively  small  changes  in  the  summer  water  tem- 
perature regime.  Hence  the  survival  of  newly- 
hatched  fish  varies  and  this  is  shown  up  in  later 
years  by  variations  in  year -class  strengths.  Anadro- 
mous  salmonids  show  a  distinct  seasonality  in  their 


upstream  spawning  migration,  and  many  fish  do 
not  migrate  until  after  the  end  of  the  salmon  an- 
gling season.  However,  river  discharge  influences 
migration  and  in  years  of  very  low  discharge  the 
seasonal  patter  can  be  disrupted.  Little  is  known 
concerning  species  interactions,  or  of  the  effect  of 
man-made  adjustments  to  the  river  environment, 
on  fish  behavior  and  distribution  patterns.  Informa- 
tion on  pike  predation  shows  that  apparently 
common-sense  regimes  of  fishery  management,  de- 
signed to  protect  salmon  populations,  may  be 
counterproductive.  Traditional  times  for  cutting 
aquatic  macrophytes  as  a  flood  alleviation  measure 
may  be  detrimental  to  the  spawning  success  of 
roach.  A  switch  to  removing  the  weed  in  the 
autumn  would  have  less  impact  on  fish  populations 
and  is  more  cost-effective.  Information  derived 
from  short-term  investigations  can  be  extremely 
informative,  but  results  need  to  be  set  against  a 
background  of  long-term  investigations.  (Author's 
abstract) 
W89-12916 


RIVER  WILDLIFE  DATABASES  AND  THEIR 
VALUE  FOR  SENSITIVE  ENVIRONMENTAL 
MANAGEMENT. 

Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

T.  F.  Coles,  J.  M.  Southey,  I.  Forbes,  and  T. 
Clough. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  4,  No.  2,  p  179-189,  8  July  1989.  1 
fig,  3  tab,  33  ref. 

Descriptors:  'Wildlife  conservation,  'Plant  popu- 
lations, 'Birds,  'River  systems,  'Wildlife  manage- 
ment, 'Bioindicators,  'Species  diversity,  Wildlife 
habitats,  Management  planning,  Environmental 
impact  statement,  Environmental  policy,  England, 
Surveys. 

A  survey  over  a  three-year  period,  which  com- 
menced in  1987,  of  the  plant  and  bird  communities 
along  1200  kilometers  of  river  in  Lincolnshire  and 
South  Humberside,  eastern  England,  is  described. 
Analysis  of  data  from  247  kilometers  of  river  re- 
corded a  great  diversity  of  wildlife,  comprising  570 
species  of  plants  and  80  species  of  breeding  birds. 
The  management  value  of  such  surveys  is  dis- 
cussed and  these  include  the  preparation  of  de- 
tailed maps  of  each  500-meter  section  of  river, 
which  illustrate  the  habitat  structure,  and  plant  and 
bird  communities.  A  maintenance  procedure  for 
each  500-meter  section  of  river  is  then  agreed 
between  conservation  and  operations  personnel, 
preventing  areas  of  wildlife  importance  from  being 
accidentally  destroyed.  An  index  which  combines 
both  the  diversity  and  rarity  of  the  plant  and  bird 
communities  is  proposed  as  a  measure  of  conserva- 
tion importance.  This  index  allows  sections  of  river 
to  be  graded  according  to  their  conservation  value 
into  one  of  five  groups.  The  surveys  also  enable 
predictions  to  be  made  of  the  effects  of  manage- 
ment actions  on  the  wildlife  and  provide  informa- 
tion by  which  fundamental  reviews  of  operational 
activities  can  be  carried  out.  (Author's  abstract) 
W89-12917 


WATERWAYS  BIRD  SURVEY  OF  THE  BRIT- 
ISH TRUST  FOR  ORNITHOLOGY:  AN  OVER- 
VIEW. 

British  Trust  for  Ornithology,  Tring  (England). 

Waterways  Bird  Survey. 

S.  P.  Carter. 

Regulated     Rivers     Research    and     Management 

RRRMEP,  Vol.  4,  No.  2,  p  191-197,  8  July  1989.  3 

fig,  1  tab,  19  ref. 

Descriptors:  'Water  birds,  'Inland  waterways, 
'Riparian  waters,  'Wildlife  conservation,  Popula- 
tion density,  Aquatic  habitats,  Canals,  Dredging, 
Wildlife  management,  Environmental  impact  state- 
ment, England,  Ireland,  Surveys. 

The  background  and  methodology  of  the  British 
Trust  for  Ornithology's  Waterways  Bird  Survey  is 
described.  The  scheme  aims  to  produce  breeding 
population  indices  for  a  range  of  riparian  species 
based  on  survey  work  carried  out  annually  at  over 
100  sites  on  waterways  throughout  Britain  and 
Ireland.   Habitat  data  are  collected  at  each  site 


which  allow  assessments  to  be  made  of  factors 
affecting  both  the  numbers  and  distribution  of  par- 
ticular species.  The  effects  of  habitat  changes  can 
also  be  investigated.  The  scheme  is  illustrated  with 
reference  to  population  trends  for  coot  and  yellow 
wagtail.  The  results  of  habitat  studies  are  discussed 
for  moorhen.  This  shows  that  densities  reach  a 
maximum  on  canal  sites,  and  that  on  sections  of  the 
River  Ouzel,  Bedfordshire  and  Grand  Union 
Canal,  Buckinghamshire,  populations  were  ad- 
versely affected  by  dredging  and  regrading  oper- 
ations. (Author's  abstract) 
W89-12918 


ASSESSMENT  OF  THE  VALUE  OF  RIVERS 
FOR  OTTERS. 

Vincent  Wildlife  Trust,  London  (England). 

E.  Andrews. 

Regulated     Rivers    Research    and     Management 

RRRMEP,  Vol.  4,  No.  2,  p  199-202,  8  July  1989 

18  ref. 

Descriptors:  'Otters,  'Wildlife  conservation,  'En- 
vironmental impact  statement,  'Wildlife  manage- 
ment, 'Animal  populations,  River  systems,  Water 
quality,  Water  pollution  effects,  Fish  populations, 
Riparian  vegetation,  Trees,  England,  Wales. 

The  British  otter  requires  good  water  quality,  an 
adequate  water  supply  of  fish  and  certain  types  of 
vegetation  or  cavities  (holts)  adjacent  to  water 
bodies  for  resting  and  breeding  sites.  In  the  U.K. 
otters  and  their  holts  are  legally  protected.  Trained 
surveyors  are  needed  to  confirm  the  presence  of 
otters  on  a  river  as  the  animals  are  rarely  seen,  but 
their  tracks  and  droppings  (spraints)  may  be  de- 
tected. To  evaluate  a  river  for  possible  otter  habi- 
tation, information  is  required  on  water  quality, 
fish  species  and  biomass,  as  well  as  available  habi- 
tat. Pioneer  evaluation  work  based  on  the  River 
Corridor  Survey  techniques  has  been  done  on 
Welsh  rivers  with  good  otter  populations.  Riparian 
vegetation,  especially  trees,  is  shown  to  be  particu- 
larly important.  This  work  is  now  being  extended 
to  areas  on  the  margins  of  otter  distribution  such  as 
the  lower  river  Wye  in  England  and  Wales.  Such 
surveys  provide  important  management  informa- 
tion for  water  authorities  and  give  opportunities 
for  enhancement  work  to  benefit  this  animal.  (Au- 
thor's abstract) 
W89-12919 


CONSERVATION  VALUE  OF  WATER  SUPPLY 
RESERVOIRS. 

Anglian    Water    Authority,    Oundle    (England). 

Oundle  Div. 

D.  Moore,  and  A.  Driver. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  4,  No.  2,  p  203-212,  8  July  1989.  6 

tab,  18  ref,  1  append. 

Descriptors:  Water  conveyance,  'Reservoirs, 
'Wildlife  conservation,  'Wildlife  management, 
'Aquatic  life,  Wetlands,  Waterfowl,  Amphibians, 
Agricultural  engineering,  Reservoir  construction, 
Reservoir  siting,  Recreation  wastes,  England, 
Wales. 

There  are  over  500  water  supply  reservoirs  in 
England  and  Wales,  a  total  water  surface  of  20,000 
hectares,  much  of  which  has  been  flooded  this 
century.  Waterfowl,  amphibious  and  aquatic  wild- 
life have  all  benefited  from  this  change,  especially 
important  after  so  much  wetland  has  been  drained 
and  plowed  to  increase  agricultural  production. 
Modern  reservoirs  include  landscape  and  conser- 
vation in  their  planning,  construction  and  oper- 
ation, often  leading  to  their  notification  as  Sites  of 
Special  Scientific  Interest  soon  after  their  construc- 
tion. Examples  in  the  Anglian  Water  and  Thames 
Water  regions  are  discussed  to  demonstrate  their 
value  to  wildlife  as  well  as  fulfilling  their  prime 
function  for  water  supply.  Pitsford  Water  (North- 
amptonshire), Rutland  Water  (Leicestershire), 
Staines  Reservoir  (Surrey),  and  Walthamstow  Res- 
ervoirs (Greater  London)  show  varying  levels  of 
conservation  planning.  Protection  from  recreation- 
al activity  is  shown  to  be  an  essential  part  of 
management  at  these  sites.  (Author's  abstract) 
W89- 12920 
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WELSH   RIVERS   AND   RESERVOIRS:  MAN- 
AGEMENT FOR  WILDLIFE  CONSERVATION. 

University  Coll.,  Cardiff  (Wales).  School  of  Pure 

and  Applied  Biology. 

For  primary  bibliographic  entry  see  Field   5G. 

W89-12921 

SIMULATION  OF  BUBBLE  PLUME  DESTRA- 
TIFICATION  SYSTEMS  IN  RESERVOIRS. 

Western  Australia  Univ.,   Nedlands.   Centre   tor 

Water  Research. 

For  primary  bibliographic   entry  see   Field   Mj. 

W89-12922 

INFLUENCE  OF  ENVIRONMENTAL  FAC- 
TORS ON  THE  PHYTOPLANKTON  SPRING 
BLOOM  IN  LAKE  ZURICH. 

Zurich  Univ.,  Kilchberg  (Swizerland).  Hydrobio- 

logical-Limnological  Station. 

W.  Bleiker,  and  F.  Schanz. 

Aquatic  Sciences,  Vol.  51,  No.  1,  p  47-58,  1989.  3 

fig,  1  tab,  34  ref. 

Descriptors:  'Lakes,  *Phytoplankton,  *Algal 
growth,  Seasonal  variation,  Algae,  Lake  Zurich, 
Switzerland,  Zooplankton,  Irradiation,  Muwig, 
Stratification,  Nutrients,  Flagellates,  Diatoms,  Bio- 
mass. 

The   development   of  the   phytoplankton   spring 
bloom  in  Lake  Zurich  in  1983  was  investigated 
using  frequent,  short-term  sampling.  Four  distinct 
growth  periods  were  noted.  During  March  1-21 
(high  solar  radiation,  low  wind)  Stephanodiscus 
hantzschii  and  Rhodomonas  made  a  considerable 
contribution  to  the  total  biomass.  During  March  28 
to  April  11  (high  solar  radiation,  thermal  stratifica- 
tion, strong  wind)  Asterionella  formosa  and  Melo- 
sira  granulata  biomass  increased  steadily;  Rhodo- 
monas and  Cryptomonas  increased  dramatically, 
total  flagellates  accounting  for  59%  of  total  bio- 
mass. During  April   17-20  (high  solar  radiation 
little  wind,  increased  surface  water  temperature) 
flagellates  increased,  Asterionella  formosa  disap- 
peared, and  the  populations  of  Melosira  granulata, 
Fragilaria  crotonensis,  Fragilaria  capucina,  and  Ta- 
bellaria  fenestrata  increased.  During  April  25-28 
(high  solar  radiation,  calm  weather,  thermal  strati- 
fication, high  surface  water  temperature)  cell  num- 
bers of  microalgae  peaked,  contributing  18%  of  the 
phytoplankton  biomass;  the  last  flagellate  growth 
pulse  of  the  spring  bloom  period  occurred;  and  the 
populations  of  Fragilaria  crotonensis  and  Melosira 
granulata  increased.  After  April  29  the  populations 
of  flagellates  and  microalgae  decreased  rapidly. 
The  populations  of  Fragilaria  crotonensis  and  Me- 
losira granulata  did  not  collapse  until  May  5.  Rea- 
sons for  the  phytoplankton  population   collapse 
were  zooplankton  grazing,  nutrient  limitation,  and 
fungal  attack.  (Cassar-PTT) 
W89-12924 

FOOD  AND  FACTORS  IN  THE  MORTALITY 
OF  WHTTEFISH  LARVAE  (COREGONUS  SP.). 
EXAMPLE  OF  TWO  LAKES  OF  DIFFERENT 
TROPHIC  STATUS:  LAKES  SARNEN  AND 
HALLWIL,  CENTRAL  SWITZERLAND  (ALI- 
MENTATION ET  FACTEURS  DE  MORTALITE 
DES  LARVES  DE  COREGONES)  (CORE- 
GONUS SP.)  EXEMPLE  DE  DEUX  LACS  DE 
NTVEAUX  TROPHIQUES  DIFFERENTS:  LES 
LACS  DE  SARNEN  ET  DE  HALLWIL  (SUISSE 
CENTRALE).  . 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland). 
D.  Ponton,  and  R.  Muller. 

Aquatic  Sciences,  Vol.  51,  No.  1,  p  67-83,  1989.  9 
fig,  1  tab,  29  ref.  English  summary. 

Descriptors:  'Trophic  level,  'Lakes,  *Fish, 
•Larvae,  Lake  Sarnen,  Lake  Hallwil,  Switzerland, 
Oligotrophic  lakes,  Water  temperature,  Tempera- 
ture, Eutrophic  lakes,  Food  habits,  Whitefish. 

The  food  of  whitefish  larvae  was  studied  in  1987  in 
two  pre-alpine  lakes:  oligotrophic  Lake  Sarnen  and 
eutrophic  Lake  Hallwil,  Switzerland.  Sac  fry  were 
stocked  in  Lake  Hallwil  (March)  and  Lake  Sarnen 
(early  May)  where  the  eggs  were  incubated  at  low 
temperature.  Whitefish  larvae  and  zooplankton  at 


the  same  level  were  sampled  regularly  from  March 
to  June.  The  food  spectra  of  the  larvae  m  each  lake 
were  directly  related  to  the  available  prey  orga- 
nisms. The  whitefish  larval  catches  in  Lake  Sarnen 
in  1987  dramatically  decreased  in  comparison  with 
1986  Since  the  abundance  and  size  of  the  principal 
zooplankton  taxa  were  not  significantly  different  in 
the  two  years,  climatic  factors,  such  as  sudden 
cooling  of  the  surface  water,  were  proposed  as  the 
reason  for  the  decrease.  (Cassar-PTT) 
W89-12925 

INTRACELLULAR  SOLUTES,  PHOTOSYN- 
THESIS AND  RESPIRATION  OF  THE  GREEN 
ALGAE  BLIDINGIA  MINIMA  IN  RESPONSE 
TO  SALINITY  STRESS. 

Bremen    Univ.    (Germany,    F.R.).    Fachbereich 

Chemie/Biologie. 

For  primary  bibliographic  entry  see  Meld  ZL. 

W89-12926 

EFFECTS  OF  WATER  DEPTH  ON  TYPHA  LA- 
TIFOLIA  AND  TYPHA  DOMINGENSIS. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of 
Botany. 

T   R   frriicG 

American  Journal  of  Botany  AJBOAA,  Vol.  76, 
No.  5,  p  762-768,  May  1989.  4  fig,  16  ref. 

Descriptors:  "Limnology,  *Ponds,  'Aquatic 
plants,  'Water  depth,  'Cattails,  Biomass,  Plant 
morphology,  Morphology,  Plant  growth. 


Lakes— Group  2H 

ological  ecology  area  considered  how  the  physiol- 
ogy of  plants  (example,  photosynthesis)  vanes  with 
alterations  in  the  external  environment  and  the 
way  in  which  changes  in  the  environment  are 
accommodated  by  reactions  of  the  plant.  Although 
it  is  difficult  to  extrapolate  findings  of  individual 
plants  to  a  plant  community,  it  is  helpful  to  use 
longer  periods  of  observation,  more  demographic 
information,    and    optimality    models.    A    typical 
problem  with  physiologic  ecology  is  prediction  ot 
the  distribution  of  species  in  a  lake  by  indicating 
the  constraints  (spatial  and  temporal)  that  place  a 
boundary  on  where  a  plant  can  grow  without 
being  able  to  predict  abundance  within  the  bounda- 
ry region.  Population  ecology  is  concerned  with 
population    change,     reproduction,    comparative 
phenotypic  fitness,  and  genetic  variation,  as  well  as 
seedling  and  vegetative  propagule  production  and 
establishment.  Studies  of  community  ecology  in  a 
lake  poses  several  problems.   For  example,  two 
species  may  be  negatively  correlated  over  a  small 
range,  but  positively  correlated  over  a  large  area, 
which  includes  space  where  neither  species  occurs. 
Management  of  lakes  usually  takes  place  at  the 
ecosystem  level  (harvesting  plants,  herbicide  appli- 
cation, etc.).  However,  most  understanding  of  the 
role  of  macrophytes  comes  from  the  lower  levels 
of  the  hierarchy,  and  conclusions  from  one  level 
cannot  be  extrapolated  to  other  levels.  Studies  on 
the  ecosystem  level  might  involve  major  biomass 
studies,  remote  sensing,  or  model  studies.  (Cassar- 
PTT) 
W89- 12928 


The  effects  of  water  depth  on  morphology  and 
biomass  allocation  of  two  species  of  cattails,  Typha 
latifolia  and  Typha  domingensis,  were  examined 
during    three    growing    seasons.    Water    depths 
ranged  from  5  cm  above  water  to  115  cm  below 
water.  T.  domingensis  grew  well  at   all  depths 
while  T.  latifolia  eventually  died  out  at  depths 
greater  than  95  cm.  The  average  final  density  for 
T  domingensis  was  about  120  shoots  per  sq  m;  tor 
T    latifolia,  less  than  30  per  sq  m.  Both  species 
showed  peak  shoot  densities  at  22  cm  depth  with 
declines  in  densities  with  increasing  depth.  T.  lati- 
folia flowered  only  when  grown  5  cm  above  the 
water  while  T.  domingensis  flowered  at  all  depths. 
For  both  species  the  incidence  of  flowering  de- 
creased with  increasing  water  depth  Both  species 
showed  increasing  height  with  increasmg  depth 
with  only  slight  differences  between  species  in 
average  height  at  any  given  depth.  Average  total 
biomass  per  ramet  was  substantially  greater  for  T. 
latifolia  (99.7  g)  than  for  T.  domingensis  (46.2  g). 
T.  latifolia  plants  growing  above  the  water  were 
less  than  half  the  overall  average  size.  Beyond  this, 
ramet  size  did  not  vary  significantly  with  depth. 
For  T.  domingensis  ramets  increased  progressively 
in  size  as  water  depth  increased,  with  ramets  in  1 15 
cm  of  water  weighing  four  times  that  of  ramets  in 
5  cm.  The  differences  between  species  in  their 
overall  allocation  percentages  for  leaves,  rhizomes, 
or  roots  were  not  significant.  In  T.  domingensis 
general  trends  could  not  be  detected  for  any  plant 
part.  However,  T.  latifolia  showed  a  significant 
effect  of  water  depth  on  allocation  to  leaves,  with 
a  strong  progressive  increase  in  allocation  with 
increasing  depth.  T.  latifolia  also  had  increasing 
allocation  to  roots  with  increasing  depth.  (Cassar- 
PTT) 
W89-12927 

CONSIDERATION  OF  THE  PROBLEMS  OF 
SCALE  IN  THE  STUDY  OF  THE  ECOLOGY  OF 
AQUATIC  MACROPHYTES. 

Wisconsin  Univ.-Madison.  Inst,  for  Environmental 

Studies. 

A.  M.  Fanner,  and  M.  S.  Adams. 

Aquatic  Botany  AQBODS,  Vol.  33,  No.  3-4,  p 

177-189,  June  1989.  3  fig,  1  tab,  41  ref. 

Descriptors:  'Limnology,  'Lakes,  'Aquatic  plants, 
•Macrophytes,  'Submerged  plants,  Ecology,  Hier- 
archy theory,  Population  dynamics,  Plant  popula- 
tions, Model  studies. 

The  ecology  of  submerged  aquatic  macrophytes  is 
presented  from  a  hierarchial  perspective.  The 
levels  of  study  were  individual  plant  (physiology), 
population,  community,  and  ecosystem.  The  physi- 


MACROPHYTE  SUBMODEL  FOR  AQUATIC 
ECOSYSTEMS. 

New  York  State  Museum,  Albany. 

C.  D.  Collins,  and  J.  H.  Wlosinski. 

Aquatic  Botany  AQBODS,  Vol.  33,  No.  3-4,  p 

191-206,  June  1989.  6  fig,  1  tab,  71  ref. 

Descriptors:  'Limnology,  'Lakes,  'Aquatic  plants, 
•Macrophytes,  'Submerged  plants,  'Model  stud- 
ies Ecology,  Mathematical  models,  CE-QUAL-R1 
model,  Reservoirs,  Photosynthesis,  Respiration, 
Excretion,  Mortality,  Eau  Galle  Reservoir,  Wis- 
consin. 

A  macrophyte  submodel  was  incorporated  and 
tested  in  CE-QUAL-R1,  a  one-dimensional,  verti- 
cally averaged  model  of  reservoir  water  quality.  A 
quasi  two-dimensional  scheme  was  necessary  to 
represent  the  spatial  relationship  of  macrophytes  in 
reservoirs  adequately.  The  macrophyte  processes 
modeled  were  photosynthesis,  dark  respiration,  ex- 
cretion, and  nonpredatory  mortality.  Process  equa- 
tions for  photosynthesis  as  a  function  of  light  and 
temperature,  and  dark  respiration  as  a  function  ot 
temperature  were  tested  using  data  from  laborato- 
ry studies.  The  submodel  was  field  tested  using 
data  collected  at  Eau  Galle  Reservoir,  Wisconsin. 
(Author's  abstract) 
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DISTRIBUTION  OF  LITTORAL  MACRO- 
PHYTES IN  A  NORTH  SWEDISH  RDVERSIDE 
LAGOON  IN  RELATION  TO  BOTTOM 
FREEZING. 

Umea    Univ.    (Sweden).     Dept.    of    Ecological 

Botany. 

G.  Renman. 

Aquatic  Botany  AQBODS,  Vol.  33,  No.  3-4,  p 

243-256,  June  1989.  9  fig,  1  tab,  31  ref. 

Descriptors:  'Limnology,  'Rivers,  'Ice,  •Macro- 
phytes 'Aquatic  plants,  Seasonal  vanation,  Cold 
regions,  Freezing,  Aquatic  habitats,  Frost,  Plant 
populations,  Population  dynamics,  Habitats,  Litto- 
ral zone,  Abborravan,  Sweden,  River  beds,  Eleo- 
charis  acicularis,  Subularia  aquatica,  Isoetes  seta- 
cae. 

The  relationships  between  the  distribution  of 
aquatic  macrophytes  and  the  winter  habitat  condi- 
tions of  the  littoral  zone  in  a  nver  in  northern 
Sweden  were  studied  during  a  6-year  period. 
Bottom-freezing  and  sediment  needle  ice  formation 
occurred  as  a  result  of  gradual  decreases  in  the 
water  level.  The  vertical  frequency  patterns  of 
Isoetes  setacea  Lam.,   Eleocharis  aciculans  (L.) 
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Roemer  and  Schultes,  and  Subularia  aquatica  L. 
approached  normal  distribution  around  an  interme- 
diate level  of  frost  disturbance.  The  vertical  move- 
ments of  these  and  other  species  followed  the 
annual  changes  in  the  extent  of  bottom  freezing. 
Ranunculus  reptans,  an  evergreen  perennial  with  a 
stoloniferous  growth  habit,  was  particularly  sensi- 
tive to  freezing  and  frost  heave,  and  it  reacted  by 
abortion  of  stolons  and  reduction  of  mass  at  the 
onset  of  the  overwintering  process.  E.  acicularis 
rhizomes  were  broken  into  pieces  by  frost,  al- 
though the  strong  vegetative  growth  of  this  species 
caused  each  fragment  to  grow  into  a  new  plant  in 
the  spring.  Other  adaptive  mechanisms  included 
long  deeply-buried  roots  or  rhizomes,  cold-resist- 
ant turions,  and  frost-resistant  tubers.  (Cassar-PTT) 
W89-12931 


GROWTH  AND  COMPETITION  BETWEEN 
POTAMOGETON  PECTINATUS  L.  AND  MYR- 
IOPHYLLUM  EXALBESCENS  FERN.  IN  EX- 
PERIMENTAL ECOSYSTEMS. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Fisheries  and 

Wildlife. 

R.  A.  Moen,  and  Y.  Cohen. 

Aquatic  Botany  AQBODS,  Vol.  33,  No.  3-4,  p 

257-270,  June  1989.  5  fig,  3  tab,  20  fig. 

Descriptors:  *Limnology,  "Lakes,  *Aquatic  plants, 
•Macrophytes,  Ecosystems,  Submerged  plants, 
Sago  pondweed,  Water  milfoil,  Biomass. 

Two  submerged  aquatic  macrophytes,  Potamoge- 
ton  pectinatus  L.  (sago  pondweed)  and  Myriophyl- 
lum  exalbescens  Fern,  (water  milfoil)  were  grown 
in  experimental  aquaria  in  single-and  mixed-species 
cultures  in  combinations  of  low  and  high  densities. 
Biomass  of  individual  plant  parts  (roots,  shoots  and 
tubers)  was  determined  monthly  for  four  months. 
P.  pectinatus  root  and  shoot  biomass  was  greater 
than  M.  exalbescens  root  and  shoot  biomass 
throughout  the  experiment,  at  both  low  and  high 
plant  densities.  From  the  relationships  between 
plant  densities  and  their  biomass  (in  the  presence 
and  absence  of  conspecifics  and  individual  plants 
of  the  other  species),  and  under  specific  laboratory 
conditions,  it  was  found  that  (1)  intraspecific  com- 
petition, as  detected  from  the  decrease  in  growth 
rate  with  increased  plant  density,  was  present;  (2) 
M.  exalbescens  did  not  exert  an  interspecific  com- 
petitive effect  on  P.  pectinatus;  (3)  the  interspecific 
competitive  effect  of  P.  pectinatus  on  M.  exalbes- 
cens was  stronger  in  inhibiting  plant  growth  than 
that  of  M.  exalbescens  on  itself;  (4)  increased  plant 
density  resulted  in  smaller  P.  pectinatus  roots, 
shoots  and  tubers;  (5)  shoots  of  M.  exalbescens,  but 
not  roots,  were  affected  by  increased  plant  density. 
(Author's  abstract) 
W89- 12932 


BIOMANIPULATION  IN  THE  NETHER- 
LANDS. APPLICATIONS  IN  FRESH-WATER 
ECOSYSTEMS  AND  ESTUARINE  WATERS. 
AN  INTRODUCTION. 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
Vijverhof  Lab. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 12935 


BIOMANIPULATION,  NEW  PERSPECTIVES 
FOR  RESTORATION  OF  SHALLOW,  EUTRO- 
PHIC LAKES  IN  THE  NETHERLANDS. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

For  primary   bibliographic  entry  see   Field   5G. 
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CAUSES  AND  CONSEQUENCES  OF  THE  SUC- 
CESS OF  BREAM  IN  DUTCH  EUTROPHIC 
LAKES. 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12937 


FOOD  WEB  MANIPULATION  IN  LAKE 
ZWEMLUST.  POSITIVE  AND  NEGATIVE  EF- 
FECTS DURING  THE  FIRST  TWO  YEARS. 


Water  Board  of  Utrecht  (Netherlands). 

For   primary   bibliographic   entry   see   Field    5G. 

W89-12938 


STRUCTURE  AND  FEEDING  ACTIVITIES  OF 
ZOOPLANKTON  COMMUNITY  IN  LAKE 
ZWEMLUST  IN  THE  TWO  YEARS  AFTER 
BIOMANIPULATION. 

Limnologisch    Inst.,    Nieuwersluis    (Netherlands). 

Vijverhof  Lab. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-12939 


RESTORATION  BY  BIOMANIPULATION  OF 
LAKE  BLEISWIJKSE  ZOOM  (THE  NETHER- 
LANDS). FIRST  RESULTS. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 
lystad  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 12940 


NORTHERN  PIKE  (ESOX  LUCIUS  L.)  AND 
AQUATIC  VEGETATION,  TOOLS  IN  THE 
MANAGEMENT  OF  FISHERIES  AND  WATER 
QUALITY  IN  SHALLOW  WATERS. 

Organization  for  the  Improvement  of  Inland  Fish- 
eries, P.O.  Box  433,  3430  AK  Nieuwegein,  The 
Netherlands. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-12941 


GROWTH  AND  PRODUCTION  OF  0+  BREAM 
(ABRAMIS  BRAMA),  0+  ROACH  (RUTILUS 
RUTILUS)  AND  0+  CARP  (CYPRINUS 
CARPIO)  IN  TEN  DRAINABLE  0.1  HA  PONDS. 

Organization  for  Improvement  of  Inland  Fisheries, 
P.O.  Box  433,  3430  AK  Nieuwegein,  The  Nether- 
lands. 

A.  J.  P.  Raat. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
1,  p  67-72,  March  1989.  3  fig,  3  tab,  16  ref. 

Descriptors:  "Lakes,  *Fish  management,  'Growth, 
•Ponds,  Bream,  Carp,  Roach,  Aquatic  habitats, 
Habitats,   Ecosystems,  Phytoplankton,   Cyprinids. 

Ten  drainable  ponds  (0.1  ha  each,  25  x  40  m, 
average  depth  1.1  m)  were  stocked  with  different 
combinations  of  bream,  roach,  and  carp  to  study 
the  impact  of  the  fish  on  the  aquatic  community. 
The  gross  production  of  the  fish  communities, 
defined  as  the  amount  of  organic  matter  produced 
by  the  fish  during  the  period  between  stocking  and 
draining,  averaged  48.4  kg)  and  was  dominated  by 
carp  (58.5%).  A  minimum  estimate  of  the  food 
consumption  of  the  0+  cyprinids  was  760  kj/sq  m. 
The  average  production  of  bream  and  roach  was 
much  lower  than  that  of  carp  due  to  a  higher 
mortality  and  a  more  specialized  feeding  pattern. 
The  gross  productions  of  carp,  bream,  and  roach  in 
the  ten  ponds  were  not  significantly  related. 
(Cassar-PTT) 
W89- 12942 


ALTERNATIVE  STABLE  STATES  IN  EUTRO- 
PHIC, SHALLOW  FRESHWATER  SYSTEMS.  A 
MINIMAL  MODEL. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 
lystad  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5G 
W89- 12943 


ACTIVE    BIOLOGICAL     SLUICE     MANAGE- 
MENT IN  LAKE  GREVELINGEN. 

For   primary  bibliographic   entry   see   Field   5G. 
W89- 12944 


EFFECTS  OF  AQUATIC  MACROPHYTES  ON 
BENTHIC  MACROINVERTEBRATES  IN  TWO 
FLORIDA  LAKES. 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 

Aquaculture. 

H.  L.  Schramm,  and  K.  J.  Jirka. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  5, 

No.    1,  p   1-12,  June   1989.   3   fig,   5  tab,   20  ref. 


Descriptors:  "Limnology,  "Lakes,  "Macrophytes, 
"Invertebrates,  Vegetation,  Aquatic  plants,  Orange 
Lake,  Henderson  Lake,  Florida,  Eutrophic  lakes, 
Mesotrophic  lakes,  Benthos,  Macroinvertebrates, 
Chaoborus,  Panicum,  Mollusks,  Aquatic  animals, 
Aquatic  habitats,  Habitats,  Biomass,  Insects,  Popu- 
lation dynamics. 

Greater  numbers  of  invertebrate  taxa  were  collect- 
ed in  vegetated  than  open  water  communities  in 
two  Florida  lakes:  Orange  Lake  (alkaline,  soft 
water,  eutrophic)  and  Henderson  Lake,  (alkaline, 
hard  water  mesotrophic).  Differences  in  macroin- 
vertebrate  density  and  biomass  were  found  among 
communities  and  sampling  periods  for  most  preva- 
lent taxa  in  both  lakes.  In  Henderson  Lake  the 
density  of  benthos  was  highest  in  the  open  water 
community  due  to  the  abundance  of  Chaoborus, 
and  biomass  of  benthos  was  highest  in  the  Panicum 
and  open  water  communities  due  to  the  abundance 
of  mollusks.  In  Orange  Lake  the  density  and  bio- 
mass of  benthos  were  higher  in  the  vegetated  than 
in  the  open  water  communities.  Bottom  substrate 
was  an  important  determinant  of  benthic  inverte- 
brate abundance;  density  and  biomass  of  benthos 
were  greater  in  communities  with  firm  substrata 
than  in  communities  with  soft  organic  substrata. 
When  communities  with  similar  substrata  were 
compared,  benthic  invertebrates  were  more  abun- 
dant in  vegetated  than  in  open  water  communities. 
(Cassar-PTT) 
W89- 12949 


SIZE  AND  SPECIES  COMPOSITION  OF  ZOO- 
PLANKTON  IN  EXPERIMENTAL  PONDS 
WITH  AND  WITHOUT  FISHES. 

Cornell  Univ.,  Ithaca,  NY.  Section  of  Ecology  and 

Systematics. 

P.  A.  Murtaugh. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  5, 

No.   1,  p  27-38,  June  1989.  3  fig,  4  tab,  21  ref. 

Descriptors:  "Limnology,  "Ponds,  "Zooplankton, 
"Fish,  "Predation,  "Species  composition,  Popula- 
tion dynamics,  Fish  populations,  Rotifers,  Cope- 
pods,  Invertebrates,  Fish  food,  Aquatic  habitats, 
Habitats. 

Zooplankton  communities  were  studied  in  ponds 
stocked  with  planktivorous  fish  (bluegill  and 
pumpkinseed)  and  in  ponds  with  no  fish.  The  size 
and  species  composition  of  the  zooplankton  com- 
munity were  not  statistically  different  in  both  types 
of  ponds.  However,  when  rotifers  and  copepod 
nauplii  were  excluded  from  the  analyses,  the  small- 
bodied  forms,  especially  Bosmina  longirostris, 
were  preponderant  in  the  fish-containing  ponds. 
(Cassar-PTT) 
W89-12951 


NUTRIENT  ENRICHMENT  AND  PRIMARY 
PRODUCTIVITY  IN  BANJARA  LAKE,  HY- 
DERABAD, INDIA.  COMPARISON  OF  FIL- 
TRATION AND  ACIDD7ICATION  BUBBLING 
METHODS. 

Hyderabad  Univ.  (India).  School  of  Life  Sciences. 
G.  N.  Reddy,  and  M.  N.  V.  Prasad. 
Journal  of  Freshwater  Ecology  JFREDW,  Vol.  5, 
No.  1,  p  39-43,  June  1989.  1  tab,  17  ref. 

Descriptors:  "Limnology,  "Lakes,  "Nutrients, 
•Primary  productivity,  Productivity,  Banjara 
Lake,  India,  Filtration  technique,  Acidification 
bubbling  method,  Nitrates,  Ammonia,  Phosphorus, 
Organic  matter. 

Primary  productivity  was  measured  as  C14  uptake 
by  the  filtration  technique  and  the  acidification 
bubbling  method  in  Lake  Banjara  water,  enriched 
with  nitrate  (1  or  2  mg/liter),  ammonia  (100  or  250 
microgram/liter),  and/or  phosphorus  (500  micro- 
gram/liter)  in  14  combinations.  Levels  of  primary 
productivity  obtained  from  the  acidification  bub- 
bling method  were  higher  (14.0  +  or-5%)  than 
those  obtained  with  the  filtration  technique.  Since 
dissolved  organic  matter  was  only  0.036  mg/cu  m/ 
hr,  the  difference  was  not  related  to  excretion. 
Enrichment  with  1  mg/liter  nitrate  enhanced  pro- 
ductivity slightly,  but  2  mg/liter  nitrate  decreased 
productivity  by  7.37%.  Enrichment  with  nitrate, 
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ammonia,  and  phosphorus  also  decreased  produc- 
tivity Enrichment  with  nitrate  (1  mg/hter)  plus 
ammonia  (250  microgram/liter)  caused  the  maxi- 
mum increase  in  C14  uptake  as  measured  by  both 
techniques  (22.4%  for  filtration  technique  and 
24.7%  for  the  acidification  method).  (Cassar-F  l  l } 
W89-12952 

THERMAL  TOLERANCES  OF  COMMON  CLA- 

DOCERA.  , 

North  Carolina  Univ.,  Morehead   City.   Inst,  ot 

Marine  Sciences. 

M.  A.  Mallin,  and  W.  E.  Partin. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  5, 

No.   1,  p  45-50,  June  1989.   1  fig,   1  tab,   19  ref. 

Descriptors:  'Water  pollution  effects,  *Water  tem- 
perature, "Invertebrates,  'Thermal  pollution,  Tem- 
perature, Waterfleas,  Mortality,  Daphnia,  Seasonal 
variation,  Lakes. 

Thermal  tolerances  and  fecundity  over  seven  days 
at  temperatures  from  20  to  35  C  were  determined 
for  Daphnia  ambigua,  Daphnia  parvula,  and  Ceno- 
daphnia  reticulata.  Daphnia  ambigua  and  D.  par- 
vula showed  good  survival  at  30  C,  but  total 
mortality  occurred  within  six  days  at  32  C  for  D. 
ambigua  and  at  33  C  for  D.  parvula.  Total  mortali- 
ty occurred  within  five  days  at  35  C  for  C.  reticu- 
lata Highest  fecundity  for  all  three  species  oc- 
curred at  25  C,  followed  by  30  C.  Fecundity  was 
reduced  for  all  three  test  species  above  30  C  and 
was  reduced  for  D.  ambigua  and  D.  parvula  below 
25  C.  (Author's  abstract) 
W89-12953 


SEASONAL  REPRODUCTIVE  DEVELOP- 
MENT OF  LAMPSILIS  CARDIUM,  AMBLEMA 
PLICATA  PLICATA,  AND  POTAMILUS 
ALATUS  (PELECYPODA:  UNIONIDAE)  IN 
THE  UPPER  MISSISSIPPI  RIVER. 
National  Fisheries  Research  Center,  La  Crosse, 
WI. 

L.  E.  Holland-Bartels,  and  T.  W.  Kammer. 
Journal  of  Freshwater  Ecology  JFREDW,  Vol.  5, 
No.  1,  p  87-92,  June  1989.  1  fig,  22  ref. 

Descriptors:  'Rivers,  'Shellfish,  'Water  tempera- 
ture, Temperature,  Mussels,  Aquatic  habitats, 
Habitats,  Reproduction,  Seasonal  variation,  Missis- 
sippi River,  Lampsilis  cardium,  Amblema  plicata, 
Potamilus  alatus. 

Adult  specimens  of  three  species  of  freshwater 
mussels  common  to  the  upper  Mississippi  River 
were  examined  histologically  to  determine  seasonal 
patterns  of  development  in  gametogenesis  and  re- 
lease of  glochidia.  Full  maturation  of  gonadal  ma- 
terials in  Lampsilis  cardium  (formerly  L.  ovata 
ventricosa),  a  long-term  breeder,  occurred  when 
ambient  river  temperatures  reached  24  to  26  C, 
between   late   July   and   early   August.   By   mid- 
August  glochidia  were  present  in  the  marsupia. 
Glochidia  were  released  from  late  May  through 
mid-June  of  the  following  year  once  water  tem- 
peratures reached  20  C.  The  long-term  breeder 
Potamilus  alatus  demonstrated  full  gonadal  matura- 
tion earlier  than  seen  in  L.  cardium  with  reproduc- 
tion completed  by  late  July  (26  C).  Glochidia  of  P. 
alatus  were  released  over  a  period  similar  to  that 
observed  for  L.  cardium,  late  May  through  early 
July  of  the  following  year.  Fully  mature  Amblema 
plicata  plicata,  a  short-term  breeder,  were  collect- 
ed from  late  May  through  early  July  (18  to  21  C). 
Glochidia  were  released  from  early  June  to  early 
August  of  the  same  year.  (Author's  abstract) 
W89-12955 


Descriptors:  'Limnology,  'Data  collections,  'Fish, 
'Foods,  Fish  food,  Fish  diets,  Niche  breadth,  Pro- 
portional similarity,  Levins  index,  Algorithms. 

A  hypothetical  data  set  was  evaluated  using  algo- 
rithms to  calculate  niche  breadth  (Levins'  index) 
and  the  proportional  similarity  in  feeding  between 
the  species  of  interest  and  the  resource  base  (the 
PS  ratio  of  Feinsinger,  et  al).  The  results  were  then 
examined  for  the  occurrence  of  concordance  and 
non-concordance  between  information   generated 
by  these  two  algorithms.  The  nature  of  the  con- 
cordance and   non-concordance   can  be   used   to 
define  strategies  of  resource  utilization.  That  is,  if 
the  concordance  results  from  both  a  high  niche 
breadth  value  and  a  high  proportional  similarity  in 
feeding,  the  foraging  strategy  is  that  of  a  classic 
generalise  If  the  values  for  proportional  similarity 
in  feeding  and  the  niche  breadth  are  both  low,  the 
foraging  strategy  is  that  of  a  classic  specialist.  In 
case  of  non-concordance  where  the  value  for  niche 
breadth  is  high  but  the   value  for  proportional 
feeding  is  low,  the  foraging  strategy  is  that  of  a 
selectionist.  But  if  the  niche  breadth  value  is  low 
and  the  proportional  similarity  in  feeding  is  high, 
then  the  strategy  is  that  of  an  opportunist.  These 
definitions  allow  for  the  avoidance  of  the  so  called 
paradox  of  niche  breadth.  When  applied  to  meas- 
urements derived  from  an  empirical  data  set,  these 
definitions  were  helpful  in  ordering  the  12  species 
of  the  community  by  resource  utilization  strategy. 
Five  of  the  species  were  specialists;  three  of  the 
species  were  opportunists.  The  remaining  four  spe- 
cies exhibited  feeding  strategies  which  placed  them 
on  the  resource  utilization  continuum  between  spe- 
cialists and  opportunists.  No  species  was  function- 
ing as  either  a  classic  generalist  or  as  a  selectionist. 
(Author's  abstract) 
W89- 12956 

FACTORS  INFLUENCING  THE  ABUNDANCE 
OF  BROOK  TROUT  (SALVELINUS  FONTINA- 
LIS)  IN  FORESTED  MOUNTAIN  STREAMS. 

Wyoming  Cooperative  Fishery  and  Wildlife  Re- 
search Unit,  Laramie. 

S.  J.  Kozel,  and  W.  A.  Hubert.  .,,,.« 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  5, 
No.  1,  p  113-122,  June  1989.  1  fig,  3  tab,  24  ref. 

Descriptors:  'Streams,  'Fish,  Trout,  Brook  trout, 
Brown  trout,  Forest  watersheds,  Medicine  Bow 
National  Forest,  Wyoming,  Stream  order,  Moun- 
tains, Population  density,  Aquatic  habitats,  Habi- 
tats. 

Physical  and  biological  factors  that  appear  to  influ- 
ence standing  stocks  (kg/ha)  of  brook  trout  (Salye- 
linus  fontinalis)  were  identified  in  the  Medicine 
Bow  National  Forest,  Wyoming,  for  32  forested 
reaches  of  mountain  streams  in  drainages  unaltered 
by  human  activity.  Brook  trout  abundance  de- 
clined as  stream  size  increased.  This  decline  ap- 
peared to  be  related  to  at  least  two  factors:  decline 
in  habitat  quality  with  increasing  stream  size  and 
interaction  with  brown  trout  (Salmo  trutta)  at 
lower  elevations.  The  greatest  variation  in  brook 
trout  abundance  was  accounted  for  by  drainage 
basin  area  and  elevation  of  the  stream  reach.  (Au- 
thor's abstract) 
W89-12957 

FACTORS  DETERMINING  THE  NUTRITIVE 
STATUS  AND  PRODUCTION  OF  ZOOPLANK- 
TON  IN  A  HUMIC  LAKE. 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

D.  O.  Hessen. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  1 1, 

No.  4,  p  649-664,  July  1989.  7  fig,  4  tab,  31  ref. 


Lakes — Group  2H 

macrozooplankton  community  apparently  suffered 
from  severe  food  limitation,  particularly  with 
regard  to  food  quality,  during  the  study  period. 
This  limitation  was  confirmed  with  length/carbon 
regressions  of  well-fed  and  starved  laboratory  indi- 
viduals of  Daphnia.  Body  carbon  in  the  lake  ani- 
mals corresponded  to  that  of  laboratory-raised 
starved  individuals.  Regression  analysis  indicated 
that  bacteria  particulate  organic  carbon  and  partic- 
ulate nitrogen  best  explained  changes  in  egg  pro- 
duction, while  algal  biomass  was  of  negligible  im- 
portance for  all  species.  For  Daphnia,  size-specific 
carbon  content  (length/carbon  regressions)  and  C/ 
N  ratios  were  computed  for  all  sampling  dates. 
Both  simple  and  multiple  regression  analysis  con- 
firmed that  bacteria,  particulate  organic  carbon 
and  particulate  nitrogen  gave  the  major  positive 
contribution  to  variance  in  size-specific  C  content, 
whereas  total  zooplankton  biomass  was  the  main 
negative  contributor  to  the  same  parameters. 
(Cassar-PTT) 
W89-12958 


USE  OF  NICHE  BREADTH  AND  PROPOR- 
TIONAL SIMILARITY  IN  FEEDING  TO  STIP- 
ULATE RESOURCE  UTILIZATION  STRATE- 
GIES IN  FISH. 

Herbert  H.  Lehman  Coll.,  Bronx,  NY.  Dept.  of 

Biological  Sciences. 

J.  W.  Rachlin,  B.  E.  Warkentine,  and  A. 

Pappantoniou. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  5, 

No    1,  p  103-112,  June  1989.  1  tab,  31  ref.  BHE- 

PSC-CUNY  666311  and  668201. 


Descriptors.  'Limnology,  'Lakes,  'Zooplankton, 
•Nutrient  requirements,  Invertebrates,  Humic 
acids,  Nitrogen,  Particulate  matter,  Bacteria,  Or- 
ganic matter,  Aquatic  habitats,  Habitats,  Seasonal 
variation,  Foods,  Daphnia,  Biomass,  Lake  Kjelsa- 
sputten,  Norway. 

Zooplankton  egg  production  and  nutritional  status 
as  related  to  environmental  factors  were  studied  in 
a  humic  lake.  Both  parameters  exhibited  a  pro- 
nounced spring  peak,  a  mid-summer  depression 
and  a  second,  smaller  autumnal  peak.  The  overall 


DIURNAL  VERTICAL  AND  SEASONAL  HORI- 
ZONTAL DISTRIBUTION  PATTERNS  OF 
MYSIS  RELICTA  IN  A  LARGE  NORWEGIAN 
LAKE. 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway). 

V.  Moen,  and  A.  Langeland. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 

No.  4,  p  729-745,  July  1989.  9  fig,  3  tab,  45  ref. 

Descriptors:  'Limnology,  'Lakes,  'Fish,  'Zoo- 
plankton, 'Predation,  'Foods,  Seasonal  variation, 
Lake  Snasavatnet,  Norway,  Mysis  relicta,  Diurnal 
distribution,  Benthos. 

Mysis   relicta   was   sampled   intensively   along   a 
depth  profile  in  Lake  Snasavatnet,  Norway,  using 
benthic  trawls  and  vertical  net  hauls.  Samples  were 
made   around    12   and   24   hours   in   May,   June, 
August,  and  September  1984.  The  light  regime  and 
temperature   were   also   recorded.    Mysis   relicta 
showed  a  size-dependent  diurnal  vertical  migration 
and  seasonal  benthic  horizontal  migration  between 
shallow  and  deep  areas.  The  young  individuals  left 
the  marsupium  in  spring  while  the  adults  were 
staying  in  the  benthos  in  shallow  areas.  As  they 
grew  in  size,  the  young  individuals  changed  habi- 
tat, migrating  into  the  pelagic  zone  and  the  deeper 
benthic  areas.  Mysis  showed  a  bimodal  vertical 
distribution  pattern  at  the  deepwater  station,  with 
one  density  peak  in  the  water  column  and  another 
along  the  bottom  both  day  and  night  between  May 
and  September.  Only  individuals  in  the  upper  den- 
sity peak  at  the  deep  station  seemed  able  to  sense 
light  and  were  therefore  able  to  synchronize  their 
vertical  migration  with  the  light  cycle.  Other  fac- 
tors than  light  seemed  necessary  to  trigger  the 
upward    migration    from    the    bottom:    possibly 
degree  of  hunger  or  satiation  and  a  lack  of  zeit- 
geber   for   vertically   migrating   individuals.   The 
density  of  Mysis  was  low  in  the  pelagic   zone 
compared  to  the  shallow  benthic  area  throughout 
the  sampling  period.  Together  with  the  difference 
in  distribution  pattern  in  the  pelagic  and  benthic 
zones,  this  may  influence  the  distribution  pattern  of 
salmonids  which  seek  Mysis  as  a  food  item  in  Lake 
Snasavatnet.  (Cassar-PTT) 
W89-12959 

RESPONSE  OF  GONYAULAX  TAMARENSIS 
TO  THE  PRESENCE  OF  A  PYCNOCLINE  IN 
AN  ARTIFICIAL  WATER  COLUMN. 

Danmarks  Fiskeri-  og  Havundersoegelser,  Charlot- 

tenlund. 

J.  Rasmussen,  and  K.  Richardson. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 

No.  4,  p  747-762,  July  1989.  7  fig,  1  tab,  29  ref. 

Descriptors:  'Limnology,  'Lakes,  'Phytoplank- 
ton,  'Stratification,  Dinoflagellates,  Gonyaulax  ta- 
marensis,  Pycnocline,  Marine  algae,  Salinity,  Inter- 
faces, Saline-freshwater  interfaces,  Aquatic  habi- 
tats, Habitats. 


The  swimming  behavior  of  the  dinoflagellate  Gon- 
yaulax tamarensis  when  exposed  to  varying  de- 
grees of  stratification   in   an   experimental   water 
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column  was  examined.  When  the  organisms  were 
presented  with  a  haloctine  with  salinity  gradients 
of  <7  o/oo  occurring  over  a  few  centimeters,  they 
crossed  the  salinity  barrier  and  accumulated  at  the 
highest  available  photon  flux  density  (100  micro- 
mol/sq  m/sec).  Cells  exposed  to  a  gradient  of  >  7 
o/oo  remained  at  the  halocline.  However,  when 
light  above  the  pycnocline  was  attenuated  by  the 
addition  of  food  color,  the  cells  crossed  a  halocline 
with  a  gradient  of  10  o/oo  and  accumulated  at  the 
highest  available  photon  flux  density.  In  the  ab- 
sence of  added  nutrients  (inorganic  N  and  P),  the 
organisms  did  not  show  a  phototactic  response. 
The  organisms  did  not  show  a  marked  diel  migra- 
tion pattern.  (Cassar-PTT) 
W89- 12960 


PHYTOPLANKTON  DISTRIBUTION  IN  A 
TEMPERATURE  FLOODPLAIN  LAKE  AND 
RIVER  SYSTEM.  I.  HYDROLOGY,  NUTRIENT 
SOURCES  AND  PHYTOPLANKTON  BIO- 
MASS. 

University  of  East  Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 
B.  Moss,  I.  Booker,  H.  Balls,  and  K.  Manson. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  4,  p  813-838,  July  1989.  17  fig,  4  tab,  33  ref. 

Descriptors:  'Limnology,  'Rivers,  'Lakes,  'Phy- 
toplankton, 'Nutrients,  Hydrology,  Flood  plains, 
Bure  River,  Broads  system,  United  Kingdom, 
Phosphorus,  Nitrogen,  Chlorophyll,  Eutrophic 
lakes,  Saline  lakes,  Mixing,  Seasonal  variation, 
Algae. 

A  flood  plain  system  of  streams,  a  main  river 
(Bure)  and  10  man-made  lakes  (Broads)  was  inves- 
tigated. Retention  times  of  water  in  this  tidal, 
hypertrophic  system  varied  from  <  1  day  to  >  8 
weeks  in  different  parts  of  the  system.  There  was 
no  correlation  between  measured  retention  time 
and  mean  phytoplankton  chlorophyll  a  concentra- 
tion, probably  a  result  of  incomplete  mixing.  Water 
was  retained  in  parts  of  the  Broads  far  longer  than 
the  average  retention  time,  so  that  algal  crops  built 
up.  This  also  reduced  the  seasonal  variability  in 
size  of  standing  crop,  which  was  also  uncorrelated 
with  retention  time.  The  mean  growing-season 
chlorophyll  a  concentration  and  total  phosphorus 
concentration  had  a  very  close  linear  relationship, 
suggesting  that  crop  levels  are  set  by  phosphorus 
availability.  N:P  ratios  in  incoming  water  were 
very  high.  Much  phosphorus  was  apparently  lost 
to  the  sediments,  but  internal  loading  of  phospho- 
rus from  the  sediment  was  important  in  only  one 
area,  South  Walsham  Broad.  (See  also  W89-12963) 
(Cassar-PTT) 
W89-12962 


PHYTOPLANKTON  DISTRIBUTION  IN  A 
FLOODPLAIN  LAKE  AND  RIVER  SYSTEM.  II. 
SEASONAL  CHANGES  IN  THE  PHYTO- 
PLANKTON COMMUNITIES  AND  THEIR 
CONTROL  BY  HYDROLOGY  AND  NUTRIENT 
AVAILABILITY. 

University  of  East   Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 
B.  Moss,  and  H.  Balls. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  4,  p  839-867,  July  1989.  15  fig,  2  tab,  35  ref. 

Descriptors:  'Limnology,  'Rivers,  'Lakes,  'Phy- 
toplankton, 'Nutrients,  Hydrology,  Flood  plains, 
Bure  River,  Broads  system,  United  Kingdom, 
Phosphorus,  Nitrogen,  Eutrophic  lakes.  Saline 
lakes,  Seasonal  variation,  Algae. 

Phytoplankton  community  development  and  water 
chemistry  were  studied  for  2  years  in  the  lowland 
River  Bure  and  most  of  the  Broads  (shallow  lakes) 
associated  with  it.  The  data  were  analyzed  in  terms 
of  time  for  development,  which  is  the  minimum 
estimated  time  that  an  average  parcel  of  water 
takes  to  reach  a  site  plus  the  time  it  spends  there 
before  it  moves  downstream.  Regressions  of  mean 
chlorophyll  a  on  time  for  development  were  linear 
and  suggested  that  the  upstream  Broads,  where 
phytoplankton  first  develops  in  quantity  in  the 
system,  have  retained  the  water  for  longer  than 
anticipated  from  hydrological  measurements.  They 
effectively  added  several  weeks  to  the  time  for 


development.  Available  phosphate  and  nitrate  con- 
centrations decreased  with  time  for  development. 
Those  for  silicate  increased.  Seasonal  changes  in 
the  upper  part  of  the  study  area  were  largely  in 
centric  diatom  species.  Pennate  diatoms  and  cyan- 
ophytes  became  predominant  in  the  lower 
stretches.  All  major  species  were  present  at  the 
extreme  upper  end  of  the  stretch.  With  increasing 
development  time,  in  a  water  mass  dominated  by 
water  entering  at  the  head  of  the  study  area,  a 
succession  of  Cyclotella  meneghiniana,  Stephano- 
discus  hantzshii  and  Melosira  sp.  was  followed  by 
Oscillatoria  sp.,  then  Diatoma  elongatum,  Synedra 
ulna  and  Anabaena  planctonica.  Eighty  other  taxa 
were  also  present.  (See  also  W89- 12962)  (Cassar- 
PTT) 
W89- 12963 


DETECTION  OF  EXOGENOUS  GENE  SE- 
QUENCES IN  DISSOLVED  DNA  FROM 
AQUATIC  ENVIRONMENTS. 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-12964 


SUCCESSION  OF  ALGAL  FLORA  IN  DEEP 
WATER  RICE  FIELD  OF  SONARGAON,  BAN- 
GLADESH. 

Dacca  Univ.  (Bangladesh).  Dept.  of  Botany. 
Z.  N.  T.  Begum,  R.  Mandal,  and  A.  R.  Paul. 
Phykos  PHKSBF,  Vol.  27,  No.  1-2,  p  15-24,  1988. 
5  tab,  15  ref. 

Descriptors:  'Ponds,  'Rice,  'Agriculture,  'Algae, 
Sonargaon,  Bangladesh,  Water  quality,  Nutrients, 
Soil  properties,  Dissolved  oxygen,  Hydrogen  ion 
concentration,  Alkalinity,  Carbon  dioxide,  Cyano- 
phyta. 

Water  chemistry  and  soil  fertility  significantly  af- 
fected the  growth  of  algal  populations  in  flooded 
rice  field  ecosystems.  Conductivity  was  41  to  62 
mg/liter;  total  alkalinity,  25  to  42  mg/liter;  dis- 
solved oxygen,  5.6  to  8.8  mg/liter;  pH,  5.2  to  7.2. 
Free  carbon  dioxide  content  was  20  to  42  mg/liter 
from  the  middle  of  July  to  the  first  week  of 
August,  thereafter  it  dropped  to  6  mg/liter  and 
remained  mostly  unchanged  until  October.  Algal 
growth  increased  by  about  4.5  times  during  the 
flooded  period  as  compared  to  pre-flood  and  post- 
flood  stages.  During  pre-flooding,  9  genera  of 
algae  (dominant,  Pinnularia)  were  found.  After 
flooding  the  same  genera  were  present,  with  the 
addition  of  Cosmarium.  During  flooding  17  types 
of  algae  were  recorded.  The  most  abundant  were 
Coleochaete,  Oedogonium,  Cosmarium,  Fragilaria, 
Navicula,  Pinnularia,  Anabaena,  and  Gloeotrichia. 
Algal  abundance  varied  greatly  from  place  to 
place  and,  to  a  lesser  extent,  with  time.  Greatest 
abundance  was  just  before  flooding  and  after  trans- 
planting. Most  of  the  algal  genera  did  not  show 
any  relationship  with  total  N  and  P  content  of  the 
soils.  Only  Nostoc,  Spirogyra,  and  Navicula 
showed  a  significant  relationship  with  N,  and 
Gloeotrichia  and  Pinnularia  with  P.  Water  pH 
significantly  affected  the  growth  of  Coleochaete, 
Oedogonium  and  Cosmarium.  (Cassar-PTT) 
W89- 12966 


STUDIES  ON  ALGAE  OF  POLLUTED  PONDS 
OF  KANPUR  (INDIA).  VIII.  ROLE  OF  BLUE 
GREEN  ALGAE. 

D.A.V.    Coll.,    Muzaffarnagar   (India).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  5C. 

W89- 12967 


SEASONAL  CHANGES  IN  PHYTOPLANKTON 
COMMUNITIES  IN  A  FRESH  WATER  POND 
AT  DHARWAR,  KARNATAK  STATE,  INDIA. 

Mysore  Univ.  (India).  Dept.  of  Botany. 

S.  P.  Hosmani. 

Phykos  PHKSBF,  Vol.  27,  No.  1-2,  p  82-87,  1988. 

2  tab,  16  ref. 

Descriptors:  'Limnology,  'Ponds,  'Phytoplank- 
ton, 'Population  dynamics,  Dharwar,  India,  Algae, 
Water  quality,  Eutrophication,  Seasonal  variation. 


Water  quality  and  phytoplankton  populations  were 
studied  in  Railway  Gate  Pond,  Dharwar,  India,  at 
intervals  during  1972-1974  and  1978-1980.  This 
pond  receives  water  from  homes  and  in  monsoon 
season  is  4  m  deep.  It  has  no  outlet  and  no  tree 
cover.  The  water  is  constantly  agitated  by  cattle 
and  by  persons  doing  laundry.  It  also  serves  as  a 
fish  farm.  During  1972-1974  about  10  species  of 
Chlorcoccales  and  14  species  of  Euglenophyceae 
were  found.  In  the  1978-1980  survey  only  one  of 
Chlorococcales  group  ocurred  in  small  numbers; 
Euglena  elastica,  E.  elongata,  and  Trachelmononas 
charkoweinis  were  reported  in  abundance. 
Changes  in  water  quality  between  the  two  surveys 
were  increases  in  pH,  nitrates,  bicarbonates,  calci- 
um, total  solids,  and  potassium;  and  decrease  in 
carbon  dioxide,  ammonia,  and  oxidizable  organic 
matter.  (Cassar-PTT) 
W89- 12969 


LAKE  ACIDIFICATION  STUDIES:  THE  ROLE 
OF  INPUT  UNCERTAINTY  IN  LONG-TERM 
PREDICTIONS. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-12978 


EXPORT  OF  DISSOLVED  ORGANIC  CARBON 
AND  ACIDITY  FROM  PEATLANDS. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

N.  R.  Urban,  S.  E.  Bayley,  and  S.  J.  Eisenreich. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1619-1628,  July  1989.  4  fig,  4  tab,  91  ref. 
NSF  grant  DEB7922142. 

Descriptors:  'Limnology,  'Water  pollution 
sources,  'Peat  bogs,  'Lakes,  'Dissolved  solids, 
'Acidic  water,  Organic  carbon,  Fens,  Bogs,  Sea- 
sonal variation,  Hydrogen  ion  concentration. 

Because  of  the  vast  areal  extent  and  high  rates  of 
organic  matter  production  of  peatlands,  such  eco- 
system have  a  significant  but  poorly  quantified 
impact  on  large  numbers  of  lakes.  The  exports  of 
dissolved  organic  carbon  (DOC)  and  acidity  from 
two  bogs,  one  in  Minnesota  and  one  in  Ontario, 
and  a  poor  fen  in  Minnesota.  Rates  of  export  of 
DOC  were  high  for  all  three  peatlands  (8-40  g/sq 
m/yr),  and  variations  were  largely  dependent  on 
water  yield.  Dissolved  organic  matter  from  all  sites 
exhibited  a  charge  density  between  7  and  24  mi- 
croeq/mg  DOC,  and  rates  of  acidity  export  from 
all  three  sites  were  similar  (100-200  meq/sq  m/yr). 
Variation  in  elemental  composition  of  dissolved 
organic  matter  suggests  a  seasonal  change  in  rela- 
tive proportions  of  organic  matter  fractions  and 
indicates  direct  incorporation  of  microbially  re- 
duced sulfur  into  organic  matter.  Current  defini- 
tions and  measurement  techniques  for  alkalinity  are 
inappropriate  for  such  high  DOC  waters,  and  fixed 
end  point  titration  to  pH  4  is  suggested  as  an 
alternative.  (Author's  abstract) 
W89-12988 


COLONIZATION  OF  EXPERIMENTALLY 
DISTURBED  PATCHES  BY  STREAM  MA- 
CROINVERTEBRATES  IN  THE  ACHERON 
RIVER,  VICTORIA. 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Zool- 
ogy- 

T.  J.  Doeg,  P.  S.  Lake,  and  R.  Marchant. 
Australian  Journal  of  Ecology  AJECDQ,  Vol.  14, 
No.  2,  p  207-220,  June  1989.  6  fig,  6  tab,  50  ref. 
Australian    Water    Research    Advisory    Council 
Grant  No.  85/3. 

Descriptors:  'Streams,  'Macroinvertebrates, 
'Benthic  fauna,  'Colonization,  'Population  densi- 
ty, 'Species  composition,  Physical  disturbances, 
Seasonal  variation,  Acheron  River,  Victoria,  Aus- 
tralia. 

Twenty-five  patches  (1  sq  m)  of  natural  stream 
substratum  in  the  Acheron  River,  Victoria,  Austra- 
lia were  physically  disturbed  by  kicking  and  raking 
during  winter  1986  and  summer  1987.  The  ma- 
croinvertebrate    composition    of   these    disturbed 
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patches  was  examined  at  various  times  over  the 
following  71  days,  and  compared  with  adjacent 
undisturbed  control  patches  sampled  concurrently. 
The  disturbance  did  not  alter  the  particle-size  dis- 
tribution (>  150  microns)  of  the  disturbed  patches. 
Organic  material  was  reduced   in  the  disturbed 
patches  by  about  70%  in  each  season,  but  returned 
to  control  levels  within  21  days  in  wmter  and  8 
days  in  summer.  The  total  number  of  species,  and 
the  density  of  species  and  individuals  were  all 
significantly  reduced  by  the  disturbance.  Recovery 
of  species  density   was  complete   after   21   days 
during  winter  and  8  days  during  summer,  and  the 
density   of  individuals   recovered   after   71    days 
during  winter  and  8  days  in  summer.  The  differ- 
ences were  due  to  the  slower  colonization  rate  ot 
Chironomidae  in  winter,  either  because  of  a  lower 
drift   rate,   or  a  slower  recovery   of  detritus  m 
winter.  In  each  season,  the  species  remaining  im- 
mediately  following   the   disturbance,   and   those 
subsequently    colonizing    the    disturbed    patches, 
were  in  the  same  rank  order  (Spearman   Rank 
correlation)   as  their   occurrence   in   the   control 
patches,  suggesting  that  no  taxa  were  differentially 
affected  by  the  treatment.  No  evidence  was  found 
to  allow  the  application  of  the  Intermediate  Dis- 
turbance Hypothesis  to  explain  species  diversity  at 
the  scale  of  this  study.  It  appears  that  current 
hypotheses  developed  to  explain  the  relationship 
between  diversity  and  disturbance  in  sessile  com- 
munities do  not  apply  to  highly  mobile  communi- 
ties in  streams.  (Author's  abstract) 
W89-130O4 

SIMPLIFIED      METHOD      FOR     WETLAND 
HABITAT  ASSESSMENT. 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Forestry. 
T.  T.  Cable,  V.  Brack,  and  V.  R.  Holmes. 
Environmental  Management  EMNGDC,  Vol.  13, 
No.  2,  p  207-213,  March- April  1989.  2  tab,  19  ref. 

Descriptors:  *Wetlands,  'Wildlife  habitats,  ♦Habi- 
tat assessment,  *Birds,  *Species  diversity. 

A  wetland  habitat  assessment  technique  (HAT) 
uses  birds  as  indicators  of  habitat  quality.  The 
technique  is  quick,  simple,  inexpensive  and  lends 
itself  to  screening  large  numbers  of  wetlands.  HAT 
can  provide  input  to  more  extensive  evaluation 
techniques.  Measures  of  species  diversity  and  rarity 
are  used  to  assess  the  quality  of  the  wetlands.  The 
presence  of  more  species  and  uncommon  species 
makes  an  area  more  valuable.  By  applying  the 
notion  of  ecologically  optimum  size,  the  technique 
addresses  the  issue  of  economic  efficiency.  Results 
of  field  testing  HAT  on  1 1  tidally  influenced  wet- 
lands in  Delaware  (two  forested  palustrine,  six 
emergent  estuarine,  and  three  with  significant  pro- 
portions of  both  types)  illustrate  HAT's  utility. 
(Sand-PTT) 
W89-13014 


ECOLOGICAL  ANALYSIS  OF  DISTURBED 
RTVERBANKS  IN  THE  MONTREAL  AREA  OF 
QUEBEC. 

Montreal  Univ.  (Quebec).  Inst.  Botanique. 
E.  Morin,  A.  Bouchard,  and  P.  Jutras. 
Environmental  Management  EMNGDC,  Vol.  13, 
No.  2,  p  215-225,  March-April  1989.  6  fig,  1  tab,  24 
ref. 

Descriptors:  *Revegetation,  'Stream  banks,  *Riv- 
erbank  habitats,  *Plant  populations,  *Species  com- 
position, *Soil  types,  Statistical  analysis,  Cluster 
analysis,  Principle  coordinate  analysis,  Abiotic 
components,  Montreal. 

In  revegetation  trials  on  disturbed  riverbank  sites 
in  the  Montreal  region  (Quebec,  Canada),  an  analy- 
sis of  their  structure  by  means  of  their  biotic  and 
abiotic  components  was  undertaken.  Vegetation 
sampling  and  physical  surveys,  together  with  soil 
analyses  of  62  stands,  grouped  in  20  sectors,  were 
carried  out  in  the  summer  of  1986.  The  statistical 
analyses  of  biotic  and  abiotic  data  were  executed  in 
parallel  by  a  hierarchical  agglomerative  cluster 
analysis  (arithmetic  average  clustering)  and  by  an 
ordination  in  reduced  space  (principal  coordinate 
analysis).  The  species  colonizing  these  riverbanks 
are,  for  the  most  part,  ruderals  from  the  Montreal 
region,  of  which  more  than  50%  are  introduced 


species.  The  pioneering  communities  characteriz- 
ing these  artificial  habitats  have  had  very  little 
impact  on  the  physical  conditions  of  their  environ- 
ment; therefore,  the  ordination  on  the  plant  com- 
munities proves  to  be  strongly  correlated  to  the 
ordination  stemming  from  the  abiotic  components. 
The  statistical  analysis  retains  the  original  sectors, 
underlying  the  fact  that  each  human  intervention 
generally  results  in  the  creation  of  a  particular 
ecological  situation.  (Author's  abstract) 
W89-13015 

CHANGES  IN  LAKE  ECOSYSTEMS  CON- 
NECTED WITH  THE  POWER-GENERATING 
INDUSTRY  (THE  OUTLINE  OF  PROBLEM): 
THE  KONIN  LAKES  (POLAND)  AS  THE 
STUDY  SITES. 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  ot 
Hydrobiology. 

For  primary  bibliographic  entry  see  Field  3t_. 
W89- 13084 

MAIN  CHANGES  IN  THE  KONIN  LAKE 
SYSTEM  (POLAND)  UNDER  THE  EFFECT  OF 
HEATED-WATER  DISCHARGE  POLLUTION 
AND  FISHERY.  .       . 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  ot 

Hydrobiology. 

For  primary  bibliographic  entry  see  Held  5C 

W89-13085 

LONG-TERM  VARIATION  IN  HABITAT  AND 
TROPHIC  FACTORS  IN  THE  KONIN  LAKES 
(POLAND)  UNDER  THE  INFLUENCE  OF 
HEATED-WATER  DISCHARGE  AND  POLLU- 

TION-  ™    . 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland).  Zaklad  Hydrobiologii. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-13086 

LONG-TERM  AND  SEASONAL  CHANGES  IN 
THE  PRIMARY  PRODUCTION  AND  DE- 
STRUCTION IN  HEATED  LAKES  NEAR 
KONIN  (POLAND). 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 
Kortowo  (Poland).  Zaklad  Hydrobiologii. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-13087 

CHANGES  IN  THE  COMPOSITION  AND 
QUANTITATIVE  RELATIONS  OF  THE  PHY- 
TOPLANKTON  IN  HEATED  LAKES  NEAR 
KONIN  (POLAND). 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  ot 

Hydrobiology. 

For  primary  bibliographic  entry  see  Field  5C 

W89- 13088 

LONG-TERM  CHANGES  IN  THE  COMPOSI- 
TION, PRODUCTTVITY  AND  TROPHIC  EFFI- 
CIENCY IN  THE  ZOOPLANKTON  COMMUNI- 
TY OF  HEATED  LAKES  NEAR  KONIN 
(POLAND).  .    ,.   „  c 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  ot 
Hydrobiology. 

For  primary  bibliographic  entry  see  Field  5<_. 
W89- 13089 

EFFECT  OF  HEATED-WATER  DISCHARGE  IN 
THE  KONIN  LAKES  (POLAND)  ON  THEIR 
ICHTHYOFAUNA. 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 
Kortowo  (Poland).  Dept.  of  Ichthyology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 13090 


SPATIAL  PATTERN  OF  TEMPERATURE, 
OXYGEN  AND  NUTRIENT  CONCENTRATION 
IN  TWO  LAKES  OF  DIFFERENT  HEATED- 
WATER  DISCHARGE  SYSTEMS. 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  of 

Hydrobiology. 

For  primary  bibliographic  entry  see  Held  5C. 

W89- 13091 


Lakes— Group  2H 

SPATIAL  DISTRIBUTION  OF  THE  PHYTO- 
PLANKTON  IN  TWO  LAKES  IN  RELATION 
TO  THE  THROUGH-FLOW  OF  HEATED 
WATERS. 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  ot 

Hydrobiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89- 13092 

SPATIAL  DISTRIBUTION  OF  THE  ZOO- 
PLANKTON  AND  ITS  POPULATION  FEA- 
TURES IN  TWO  LAKES  OF  DIFFERENT 
HEATED- WATER  THROUGH-FLOW. 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89- 13093 

ZOOPLANKTON  LOSSES  DURING  THE 
PASSING  THROUGH  THE  COOLING  SYSTEM 
OF  A  POWER  STATION. 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 
Kortowo  (Poland).  Zaklad  Hydrobiologii. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-13094 

DISTURBANCES  IN  ZOOPLANKTON  SEA- 
SONALITY IN  LAKE  GOSLAWSKIE 
(POLAND)  AFFECTED  BY  PERMANENT 
HEATING  AND  HEAVY  FISH  STOCKING. 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89- 13095 

ABUNDANCE  AND  DISTRIBUTION  OF  THE 
MUSSEL  DREISSENA  POLYMORPHA  (PALL.) 
IN  HEATED  LAKES  NEAR  KONIN  (POLAND). 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 
Kortowo  (Poland).  Zaklad  Hydrobiologii. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-13096 

EFFECT  OF  THE  INTRODUCTION  OF  HER- 
BIVOROUS FISH  IN  THE  HEATED  LAKE 
GOSLAWSKIE  (POLAND)  ON  THE  FRY  OF 
LOCAL  ICHTHYOFAUNA. 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 
Kortowo  (Poland).  Dept.  of  Ichthyology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 13097 

EVALUATION  OF  THE  CIC  MODEL  OF  210PB 
DATING  OF  SEDIMENTS. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ma- 
terials Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-13116 

MANAGEMENT  OF  PHOSPHORUS  AND  NI- 
TROGEN INPUTS  TO  LAKE  ROTORUA,  NEW 
ZEALAND. 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-13124 

MODELING  THERMAL  STRATIFICATION  IN 
TRANSPARENT  ADIRONDACK  LAKE. 

Engineering-Science,  Fairfax,  VA. 
D.  A.  Rice,  T.-K.  Tsay,  S.  W.  Effler,  and  C.  T. 
Driscoll. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  4,  p  440- 
456,  July  1989.  7  fig,  1  tab,  29  ref. 


Descriptors:  'New  York,  *Mountain  lakes,  *Acid 
lakes,  *Acid  rain  effects,  *  Acidic  water,  ♦Trans- 
parency, *Thermal  stratification,  Limnology, 
Woods  Lake,  Optical  properties,  Mathematical 
models,  Prediction,  Performance  evaluation,  Tem- 
perature, Hypolimnion,  Acid  rain,  Light  penetra- 
tion. 
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Field  2— WATER  CYCLE 
Group  2H— Lakes 


3 
i 


A  mixed-layer  thermal  stratification  model  was 
calibrated  for  Woods  Lake,  a  shallow,  acidic, 
transparent  lake  located  in  the  Adirondack  region 
of  New  York,  for  most  of  ice-free  period  of  1985. 
The  model  also  was  used  to  simulate  the  stratifica- 
tion regime  of  the  lake  for  the  following  year,  in 
which  environmental  conditions  were  similar  to 
1985.  For  both  years,  the  model  adequately  depict- 
ed those  stratification  features  previously  identified 
as  sensitive  to  acidification-induced  increase  in 
transparency,  including  the  thickness  of  the  hypo- 
limnion,  the  temperature  of  the  hypolimnion,  and 
the  duration  of  stratification.  Thus,  the  model  may 
facilitate  assessments  of  the  impact  of  acidification 
on  the  thermal  characteristics  of  lakes.  Model  sen- 
sitivity analyses  indicate  that  shallow  lakes  lose 
continuous  summer  stratification  if  they  experience 
the  increases  in  light  penetration  reportedly  associ- 
ated with  acidification.  Further,  accurate  specifica- 
tion of  light  attenuation  coefficients  and  lake  ba- 
thymetry were  critical  to  the  effective  application 
of  a  stratification  model  to  transparent  shallow 
lakes.  (Author's  abstract) 
W89-13125 


PHYSICO-CHEMICAL  INTERACTIONS  AND 
BIOCONCENTRATION  OF  ZINC  AND  LEAD 
IN  THE  INDUSTRIALLY  POLLUTED  HU- 
SAINSAGAR  LAKE,  HYDERABAD,  INDIA. 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13154 


CAESIUM-137  IN  PERCH  IN  SWEDISH  LAKES 
AFTER  CHERNOBYL-PRESENT  SITUATION, 
RELATIONSHIPS  AND  TRENDS. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13155 


EFFECTS  OF  NUTRIENTS  ON  THE  SURVIV- 
AL OF  ESCHERICHIA  COLI  IN  LAKE 
WATER. 

Warwick  Univ.,  Coventry  (England).  Dept.  of  Bi- 
ological Sciences. 
C.-H.  Lim,  and  K.  P.  Flint. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol 
66,  No.  6,  p  559-569,  June  1989.  6  fig,  2  tab,  20  ref. 

Descriptors:  'Limiting  nutrients,  'Path  of  pollut- 
ants, 'Limnology,  'Escherichia  coli,  'Aquatic 
habitats,  'Adaptation,  'Lakes,  Survival,  Nutrients, 
Microorganisms,  Physical  properties,  Chemical 
properties,  Biological  properties,  Survival,  Enteric 
bacteria.  Public  health,  Microbiological  studies, 
Wastewater,  Phosphates,  Carbon,  Ammonium 
compounds,  Amino  acids,  Nitrogen. 

The  survival  of  a  microorganism  in  an  environ- 
ment in  which  it  is  not  indigenous  is  dependent 
upon  its  ability  to  withstand  physical,  chemical, 
and  biological  conditions  which  are  different  from 
those  encountered  in  its  natural  habitat.  Knowl- 
edge of  the  survival  characteristics  of  enteric  bac- 
teria in  a  variety  of  aquatic  environments  is  of 
prime  importance  to  the  public  health  microbiolo- 
gist as  these  bacteria  are  used  as  indicators  of  fecal 
water  pollution.  Escherichia  coli  was  shown  to 
survive  without  decline  in  viable  counts  for  at  least 
12  days  in  filtered  autoclaved  lake  water.  In  unfil- 
tered  lake  water  there  was  a  rapid  decline  in  the 
viable  count  of  E.  coli.  The  addition  of  synthetic 
sewage  to  filtered  autoclaved  lake  water  led  to  an 
increase  in  the  viable  count  of  E.  coli  and  to  an 
increase  in  the  survival  time  in  unfiltered  water. 
The  addition  of  phosphate  and  carbon  sources  did 
not  significantly  increase  the  survival  time  in  unfil- 
tered water  over  the  controls.  The  addition  of 
ammonium  sulfate  and  some  amino  acids  as  nitro- 
gen sources  to  the  unfiltered  water  did  lead  to  an 
increase  in  the  survival  times  for  the  E.  coli  and 
this  increase  was  proportional  to  the  concentration 
of  the  added  nitrogen  source.  (Author's  abstract) 
W89-13159 


IES  WITH  4-METHYUMBELLIFERYL-SUB- 
STRATES. 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
U.  Muenster,  P.  Einio,  and  J.  Nurminen. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 
No.  3,  p  321-337,  May  1989.  16  fig,  2  tab,  34  ref. 

Descriptors:  'Humic  acids,  'Eutrophic  lakes, 
'Limnology,  'Enzymes,  'Fluorescence,  Organic 
carbon,  Hydrogen  ion  concentration,  Laboratory 
equipment,  Lake  Mekkojarvi,  Finland. 

The  validity  of  4-methylumbelliferyl-substrates 
(MUFS)  and  4-methyl-umbelIiferone  (MUF)  cali- 
brations for  enzymatic  activity  estimates  in  polyhu- 
mic  Lake  Mekkojarvi  (Finland)  was  studied.  Two 
independent  fluorescence  measurements  were 
tested.  MUF  calibrations  were  done  under  in  situ 
and  standard  conditions  regarding  pH,  temperature 
and  ion  composition.  Calibration  experiments  were 
successful  and  significant  for  both  measurements  in 
1986  and  1987  samples  from  Mekkojarvi  water. 
The  slope  of  MUF  calibration  curves  varied  with 
sampling  time  and  depths.  They  were  also  strongly 
dependent  on  pH,  DOC  and  Secchi  depths.  Phos- 
phatases, glucosidases  and  aminopeptidases 
showed  the  highest  activity  among  studied  en- 
zymes. Evaluated  enzyme  assays  were  found  to  be 
reliable  for  studying  exoenzyme  activities  in  poly- 
humic  lake  waters.  Calibration  curves  should  be 
repeated  in  humic  rich  water  on  each  sampling 
date.  Standard  conditions  have  to  be  examined  for 
each  lake;  no  general  standard  conditions  for  MUF 
fluorescence  measurements  for  exoenzyme  studies 
in  humic  rich  water  can  be  recommended.  Fluores- 
cence measurements  for  exoenzyme  experiments 
have  to  be  tested  and  optimized  individually  for 
each  sampling  station.  (Peters-PTT) 
W89-13173 


ORGANIC  MATTER  DEGRADATION  AND 
NUTRIENT  REGENERATION  EN  AUSTRA- 
LIAN FRESHWATERS:  I.  METHODS  FOR  EX- 
OENZYME ASSAYS  IN  TURBID  AQUATIC 
ENVIRONMENTS. 

Murray-Darling  Freshwater  Research  Centre, 
Albury  (Australia). 

For  primary  bibliographic  entry  see  Field  7B. 
W89-13174 


RELATIVE  QUANTITIES  AND  HETEROTRO- 
PHIC ACTIVITIES  OF  FREE  LIVING  AND  AT- 
TACHED BACTERIA  IN  A  EUTROPHIC  LAKE 
(IMPORTANCE  RELATIVE  DES  FRACTIONS 
BACTERIENNES  LD3RES  ET  FUCEES  EN 
MILIEU  LACUSTRE  EUTROPHIC  LAKE). 
Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lab. 
de  Zoologie. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-13175 


EVALUATION  OF  THE  MEASUREMENTS  OF 
EXTRACELLULAR  ENZYME  ACTIVITIES  ES 
A  POLYHUMIC  LAKE  BY  MEANS  OF  STUD- 


ADSORPTION  OF  THREE  AMINO  ACIDS  TO 
BIOFILMS  ON  GLASS-BEADS. 

Mount  Allison  Univ.,  Sackville  (New  Brunswick). 

Dept.  of  Biology. 

S.  M.  Armstrong,  and  F.  Barlocher. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 

No.  3,  p  391-399,  May  1989.  3  fig,  2  tab,  21  ref. 

Descriptors:  'Biofilms,  'Adsorption,  'Microbiolo- 
gical studies,  'Productivity,  'Ion  exchange,  'Dis- 
solved solids,  Algae,  Bacteria,  Fungi,  Laboratory 
methods,   Hydrogen  ion  concentration,   Calcium. 

Adsorption  of  glycine,  aspartic  acid  and  lysine  by 
biofilms  was  studied  using  glass  beads  at  different 
pH  values,  CA(2  +  )  concentrations,  and  pretreat- 
ment  of  the  beads.  The  positively  charged  lysine 
molecules  were  generally  adsorbed  more  readily 
than  the  others.  Beads  coated  with  sterile  leaf 
leachate  as  opposed  to  sterile  glass-beads  adsorbed 
more  lysine  and  aspartic  acid,  but  not  glycine.  The 
same  pattern  was  found  when  beads  coated  with 
leachate  and  colonized  by  bacteria  were  compared 
with  beads  coated  with  sterile  leachate.  Killing  the 
bacteria  on  the  beads  with  glutaraldehyde  did  not 
affect  adsorption  rates.  Increasing  Ca(  +  2)  concen- 
tration from  5  to  50  mg/L  decreased  adsorption  of 
lysine  and  increased  adsorption  of  aspartic  acid. 


These  results  indicate  that  adsorption,  the  first  step 
towards  the  use  of  dissolved  organic  substances  by 
attached  microorganisms,  is  influenced  by  many 
factors  and  that  while  negative  surface  charges 
play  an  important  role,  they  are  not  sufficient  to 
explain  the  entire  process.  (Author's  abstract) 
W89-13176 


CHANGES  IN  SEASONAL  SUCCESSIONS  OF 
PLANKTON  IN  LAKE  KVERNAVATN,  COM- 
PARED TO  THE  PEG-MODEL. 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 
and  Plant  Physiology. 

S.  Andersen,  G.  H.  Johnsen,  and  K.  Y.  Borsheim. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 
No.  3,  p  401-415,  May  1989.  4  fig,  8  tab,  22  ref. 

Descriptors:  'Limnology,  'Water  pollution  effects, 
•Eutrophic  lakes,  'Eutrophication,  'Lake  Kverna- 
vatn,  'Fish  farming,  'Lakes,  'Mesotrophic  lakes, 
Trophic  level,  Mesotrophy,  Model  studies,  Aqua- 
culture,  Phosphorus,  Nitrogen,  Primary  productiv- 
ity, Zooplankton,  Phytoplankton,  Species  composi- 
tion, Seasonal  variation,  Nutrients,  Model  studies. 

The  transition  from  oligotrophic  to  eutrophic  suc- 
cessions of  plankton  in  Lake  Kvernavatn  was  grad- 
ual, compared  to  the  previously  described  PEG- 
model.  Inorganic  plant  nutrients  and  phytoplank- 
ton successions  were  investigated  during  three 
years  (1983-1985),  and  zooplankton  successions 
during  five  years  (1981-1985).  Since  1979  the  lake 
has  received  large  inputs  of  inorganic  plant  nutri- 
ents and  organic  matter  from  a  floating  fish  farm, 
and  has  changed  from  an  oligotrophic  towards  a 
eutrophic  state.  During  the  years  of  investigation, 
both  total  phosphorus  and  total  nitrogen  reached 
concentrations  characteristic  to  eutrophic  lakes. 
The  primary  productivity,  however,  ranged  within 
values  which  are  more  typical  of  mesotrophic 
lakes.  Phytoplankton  successions  changed  to  in- 
clude an  increased  summer  bloom,  and  the  species 
composition  was  altered  towards  larger  species. 
Both  events  are  described  for  eutrophic  lakes  in 
the  PEG-model.  The  seasonal  development  of  zoo- 
plankton was  of  an  oligotrophic  type  according  to 
the  PEG-model,  showing  a  single  summer  maxi- 
mum during  the  five  years  of  investigations,  al- 
though the  zooplankton  biomass  decreased.  The 
slower  response  by  the  zooplankton  is  suggested  to 
be  due  to  their  longer  life  cycles.  (Author's  ab- 
stract) 
W89-13177 


DENSITTES  OF  BENTHIC  MACROESVERTE- 
BRATES  ES  UPLAND  WELSH  STREAMS  OF 
DD7FERENT  ACTOITY  AND  LAND  USE. 

University  Coll.,  Cardiff  (Wales). 
N.  S.  Weatherley,  G.  P.  Rutt,  and  S.  J.  Ormerod. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 
No.  3,  p  417-431,  May  1989.  1  fig,  4  tab,  46  ref. 

Descriptors:  'Acid  rain  effects,  'Benthic  fauna, 
'Population  density,  'Stream  biota,  'Acid  streams, 
•Wales,  'Land  use,  'Seasonal  variation,  Forest 
watersheds,  Time  series  analysis,  Insects,  Hardness, 
Hydrogen  ion  concentration,  Chemical  properties, 
Model  studies. 

Benthic  macroinvertebrates  in  six  Welsh  streams  of 
contrasting  acidity  and  land  use  were  sampled 
quantitatively  at  nominal  monthly  intervals  over 
three  years.  Abundances  of  the  main  taxonomic 
groups  were  assessed,  and  time  series  models  fitted 
to  the  total  densities.  Total  densities  were  highest 
in  a  circumneutral  stream,  mainly  due  to  the  pres- 
ence of  Ephemeroptera.  Plecoptera  was  the  most 
abundant  taxon  and  had  similar  absolute  abun- 
dances at  all  sites,  including  conifer  afforested  and 
moorland  catchments.  Dipterans  were  important  at 
all  sites,  and  in  three  acidic  streams  draining  moor- 
land the  Oligochaeta  also  represented  a  major 
faunal  component.  In  all  streams  the  densities  in 
each  month  showed  low  correlations  between 
years,  but  the  range  of  seasonal  variations  in- 
creased at  low  pH.  There  was  no  strong  evidence 
of  changes  in  stability  with  acidity,  although  the 
patterns  of  seasonal  abundance  may  have  implica- 
tion for  ecosystem  interactions.  (Author's  abstract) 
W89-13178 
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WATER  CYCLE— Field  2 


FHOSION  AND  INFILL  OF  NEW  YORK 
Sum  IMPLICATIONS  FOR  LAUR- 
ENTIDE  ICE  SHEET  DEGLACIATION. 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 
H.  T.  Mullins,  and  E.  J.  Hinchey. 
Geology  GLGYBA,  Vol.   17,  No.  7,  p  622-625, 
July  17,  1989.  5  fig,  11  ref.  National  Science  Foun- 
dation Grant  EAR-8607326. 

Descriptors:  'Finger  Lakes,  'Geohydrology,  *Pa- 
leohydrology,  'Lake  formation,  'Ice  breakup, 
•Glaciohydrology,  'Glaciers,  Laurentide  ice  sheet, 
Snowmelt,  Bedrock,  Sedimentology,  Seneca  Lake, 
Cayuga  Lake,  Deglaciation,  Geomorphology,  Seis- 
mic reflection  profiles. 

A  comprehensive  seismic  reflection  profile  investi- 
gation of  the  New  York  Finger  Lakes  has  revealed 
the  extent  of  bedrock  erosion  and  nature  ot  sedi- 
ment fill  beneath  the  lakes.  Bedrock  deepens  to  the 
south,  where  gorge-like  profiles  have  been  eroded 
to  as  much  as  304  m  below  sea  level  and  infilled 
with  up  to  275  m  of  late  Quaternary  age  sediment. 
A  working  hypothesis  has  been  proposed  that  in- 
vokes ice  streaming  and  pressurized  subglacial 
meltwater  and  sediment  to  account  for  regional 
geomorphology.  This  working  hypothesis  is  con- 
sistent with  recent  concepts  of  the  collapse  ot 
continental  ice  sheets  via  ice  streaming  and  the 
marine  isotopic  record  for  a  meltwater  spike  at  13- 
14  million  years.  The  Finger  Lakes  may  provide  a 
critical  testing  ground  for  deglaciation  models  ot 
the  southern  Laurentide  ice  sheet  because  they 
contain  a  thick,  well-preserved,  and  now  seismical- 
ly  defined  record  of  the  deglaciation  process.  (Au- 
thor's abstract) 
W89-13184 

ZOOPLANKTON  COMMUNITY  STRUCTURE 
AND  COPEPOD  SPECIES  COMPOSITION  IN 
THE  NORTHERN  GULF  OF  MEXICO. 

Atlantic  Oceanographic  and  Meteorological  Labs., 
Miami,  FL. 

P.  B.  Ortner,  L.  C.  Hill,  and  S.  R.  Cummings 
Continental  Shelf  Research  CSHRDZ,  Vol.  9,  No. 
4,  p   387-402,   April   1989.   6  fig,   3  tab,  29  ref. 

Descriptors:  'Mississippi  River,  'Gulf  of  Mexico, 
'Zooplankton,  'Species  diversity,  'River  mouth, 
•Saline  water,  'Copepods,  Food  chains,  Fish  food, 
Larvae,  Predation,  Salinity,  Chlorophyll,  Temper- 
ature. 

Zooplankton  community  structure  and  copepod 
species  composition  were  analyzed  in  samples  ob- 
tained during  spring  and  winter  from  three  areas  of 
the  northern  Gulf  of  Mexico:  near  the  Mississippi 
River  outflow,  off  Cape   San  Bias,   and  in  the 
central  Gulf  of  Mexico.  Samples  from  different 
regions   were   distinguishable   in   correspondence 
analysis   of  dominant   species   and/or   functional 
groups.  The  near-surface  communities  of  the  Mis- 
sissippi and  central  Gulf  were  particularly  distinct 
while  Cape  San  Bias  was  intermediate  in  both 
structure  and  specific  character.  Saltier  waters  di- 
rectly beneath  the  Mississippi  Plume  yielded  sam- 
ples similar  to  those  from  near-surface  water  well 
offshore.  At  the  same  time  near-surface  waters  off 
the  Mississippi  and  off  Cape  San  Bias  to  the  west 
were  distinguishable  even  during  spnng  when  the 
outflow  from  the  Mississippi  was  at  its  annual 
peak.  These  differences  are  consistent  with  the 
discharge  and   flow   patterns   of  the   Mississippi 
River  plume  and  the  northern  Gulf  and  with  sys- 
tematic differences  in  such  parameters  as  tempera- 
ture, salinity  and  chlorophyll  concentration.  The 
reported   unusually   high  larval   fish   abundances 
near  the  Mississippi  River  plume  are  not  unexpect- 
ed given  the  high  zooplankton  biomass.  (Author's 
abstract) 
W89-13187 


WATER  QUALITY  88.  SEMINAR  PROCEED- 
INGS. 

Hydrologic  Engineering  Center,  Davis,  CA. 

For  primary  bibliographic  entry  see  Field   5G. 

W89-13231 


Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see   Held   3Lj. 

W89-13235 

DISSOLVED     OXYGEN     STUDIES     BELOW 
WATER  F.  GEORGE  DAM. 

Army  Engineer  District,  Mobile,  AL. 

For  primary  bibliographic  entry  see  Field   3U. 

W89-13238 

LAKE  CHICOT:  THE  FINAL  CHAPTER. 

Army  Engineer  District,  Vicksburg,  MS. 

For   primary  bibliographic  entry  see  Field   5(j. 

W89-13240 

CUMBERLAND     BASIN     WATER     QUALITY 
MODEL.  .„     _, 

Army  Engineer  District,  Nashville,  TN. 

For  primary  bibliographic  entry   see  Field   6(j. 

W89- 13241 


WATER  QUALITY  EVALUATION  OF  PRO- 
POSED OUTLETS  FROM  DEVILS  LAKE 
NEAR  DEVTLS  LAKE,  ND. 

Army  Engineer  District,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-13242 


THERMAL  STRATIFICATION  IN  MILL 
CREEK  RESERVOIR.  „rA 

Corps  of  Engineers,  Walla  Walla,  WA.  Environ- 
mental Resources  Branch. 
T.  Bartish. 

IN-  Water  Quality  88:  Seminar  Proceedings,  heb- 
ruary  23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  95-103,  2  fig,  3  ref. 

Descriptors:  'Mill  Creek  Reservoir,  'Eutrophic 
lakes  'Thermal  stratification,  'Reservoirs,  'Water 
quality,  Mixing,  Stratification,  Turbidity,  Water 
quality,  Shallow  water,  Thermocline,  Suspended 
solids,  Oxygen  deficit. 


MULTI-PORTED,  SINGLE  WET-WELL 
INTAKE  STRUCTURE  OPERATION  IN  A 
STRATIFIED  RESERVOIR. 


Despite  its  shallow  depth,  thermal  stratification 
and  associated  reductions  in  water  quality  (anoxia, 
hydrogen  sulfide  production)  have  been  occurring 
in  Mill  Creek  reservoir  since  1970.  Because  the 
reservoir  is  highly  managed  and  is  very  small, 
these  processes  do  not  have  significant  ramifica- 
tions to  the  overall  quality  of  the  system.  Water 
quality  conditions  in  Mill  Creek  reservoir  are  typi- 
cally eutrophic.  Productivity  in  the  reservoir  is 
moderate.  Algal  blooms  occur  but  are  not  com- 
monly observed,  due  possibly  to  the  limited  light 
penetration  associated  with  the  high  suspended 
solids  concentrations.  Although  thermal  stratifica- 
tion is  not  uncommon  in  shallow  impoundments, 
especially  those  protected  from  significant  wind 
activity,  the  finding  of  stable  stratification  in  Mill 
Creek  reservoir  was  surprising.  The  primary  influ- 
ence on  the  system  is  the  lack  of  hydraulic  flow- 
through:  inflow  is  a  short-term  process,  and  out- 
flow is  diffused  over  a  wide  area  (through  seepage) 
at  a  rate  of  about  5  cu  ft/sec  (cfs).  As  expected  in 
stratified  shallow  water  bodies,  thermocline  devel- 
opment commences  at  higher  water  column  tem- 
peratures (8  to  10  C)  when  the  density  differential 
is  greater.  The  bottom  water  mass  being  of  low 
volume  in  relation  to  the  surface  waters,  subse- 
quent warming  is  appreciable,  with  bottom  water 
temperatures  reaching  18  C  prior  to  late  summer 
overturn.   Rapid   depletion   of  dissolved   oxygen 
(DO)  occurs  during  stratification  and  frequently 
results  in  anoxia  in  the  bottom  waters.  Very  little 
regard  is  given  to  the  prevalence  of  thermal  strati- 
fication, anoxia,  and  hydrogen  sulfide  production 
in  Mill  Creek  reservoir,  as  there  exists  low  poten- 
tial for  significant  impacts.  No  surface  water  prob- 
lems (other  than  occasionally  high  turbidity)  result 
from  the  thermal  stratification.  Surface  waters  are 
fairly  well  mixed  and  seldom  stagnant.  (See  also 
W89-13231)(Lantz-PTT) 
W89-13243 

POST-ERUPTION    LIMNOLOGY    OF   SPIRIT 
LAKE,  MOUNT  ST.  HELENS,  WASHINGTON, 


Lakes— Group  2H 

1980-1986:  LIMNOLOGICAL  RESPONSE  TO 
ACCELERATED  LAKE  DRAWDOWN  VIA 
TUNNEL  DISCHARGE,  WITH  EMPHASIS  ON 
OXYGEN. 

Army  Engineer  District,  Portland,  OR.  Reservoir 
Regulation  and  Water  Quality  Section. 
D.  W.  Larson. 

IN-  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  104-116,  4  fig,  1  tab,  20  ref. 

Descriptors:  'Washington,  'Volcanoes,  'Mount  St 
Helens,  'Limnology,  'Spirit  Lake,  'Dissolved 
oxygen,  Microbiological  studies,  Thermal  stratifi- 
cation, Seasonal  variation,  Mixing,  Hypolimruon, 
Epilimnion,  Sediment-water  interfaces. 

The  oxygen  supply  in  Spirit  Lake,  Washington  was 
rapidly  and  totally  consumed  by  extraordinarily 
intense  microbial  activity  during  the  summer  of 
1980,   shortly   after   the   eruption   of  Mount   St. 
Helens.  The  rate  of  oxygen  depletion  in  Spirit 
Lake  was  less  severe  during  the  summer  of  1981. 
Dissolved  oxygen  (DO)  was  still  present  to  a  depth 
of  18  m  on  June  29,  although  these  remnant  con- 
centrations soon  fell  to  zero.  Oxygen  persisted I  m 
surface  waters,  however,  which  were  about  50% 
oxygen-saturated  as  late  as  August  31,  1981.  The 
oxygen  content  of  Spirit  Lake  was  measured  only 
twice  in  1982.  Both  profiles  were  abbreviated,  but 
they  indicated  that:  (1)  the  lake's  epilimnion  re- 
mained fairly  well-oxygenated  over  much  of  the 
summer,  at  least  until  July  27;  and  (2)  hypolimnetic 
oxygen  persisted  long  into  the  period  of  summer 
thermal  stratification.  These  changes  represented  a 
marked   improvement   over   summertime   oxygen 
conditions  observed  in  1980  and  1981.  Since  1983, 
hypolimnetic  oxygen  consumption  has  continued 
to  proceed  at  fairly  high  rates  during  summer  and 
fall  while  the  lake  is  thermally  stratified.  The  rate 
of  oxygen  consumption  increases  toward  the  lake 
bottom  and  is  most  intense  at  the  sediment-water 
interface.  Each  summer,  normally  in  late  August 
or  September,  much  of  the  hypolimmon  becomes 
anoxic.  Possibly,  the  entire  hypolimmon  becomes 
anoxic  by  the  end  of  thermal  stratification,  usually 
in  late  October.  But  once  the  upper  portion  of  the 
lake  begins  to  cool  rapidly,  thermal  stratification 
lessens,  and  complete  vertical  mixing,  or  lake  turn- 
over, commences.  This  process  of  autumnal  lake 
turnover,   restores  DO  to  the  hypolimmon   and 
maintains   nearly   isothermal   conditions.    Finally, 
rates  of  hypolimnetic  oxygen  consumption  have 
diminished  year  after  year,  except  during  summer 
1985  when  Spirit  Lake  was  rapidly  drawn  down 
by  tunnel  releases.  This  is  part  of  a  larger  body  of 
evidence  indicating  that  Spirit  Lake  continues  to 
recover    limnologically.    (See    also    W89-13231) 
(Lantz-PTT) 
W89- 13244 


WINTER  WATER  QUALITY  IN  LAKES  AND 
STREAMS. 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  60. 
W89- 13245 

UNDER-ICE  HYDRODYNAMICS  AT  TIOGA 
LAKE,  PA. 

Corps  of  Engineers,  Baltimore,  MD.  Water  Con- 
trol Management  Section. 
K.  S.  Lee,  and  R.  A.  Bank. 

IN-  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  125-152,  51  fig,  1  ref . 

Descriptors:  'Reservoir  operation,  'Tioga  Lake, 
•Ice  'Hydrodynamics,  'Water  quality,  Limnolo- 
gy, Alkalinity,  Hammond  Lake,  Fishkill,  Fisheries, 
Mixing,  Acid  mine  drainage,  Coal  mines. 

The  flexible  mode  of  operation  instituted  at  Tioga 
Lake,  PA  during  the  1985-86  winter  was  successful 
in  preventing  downstream  fishkills.  Results  of 
under  ice  water  quality  samples  taken  five  times 
during  the  winter  season  indicate  that  the  water  in 
Tioga  Lake  was  mixed  during  the  1985-86  winter. 
Profiles  from  previous  years  indicated  that  an  alka- 
line water  pocket  formed  near  Mill  Creek.  This 
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pocket  caused  the  neutralizing  effects  of  the  alka- 
line Mill  Creek  water  to  be  wasted.  With  a  mixed 
lake  due  to  the  slow  lowering  of  the  pool,  water 
quality  control  is  facilitated.  However,  use  of 
Hammond  waters  is  necessary  to  further  neutralize 
Tioga  Lake  outflows  to  yield  good  downstream 
winter  water  quality,  achievable  most  of  the  time. 
The  flexible  mode  of  Tioga-Hammond  winter  op- 
erations is  a  classic  case  of  conflicting  project 
objectives.  Flat  pools  were  maintained  in  the  past 
for  ease  of  recreational  access  for  winter  ice  fish- 
ing. Reevaluation  of  project  objectives  determined 
that  the  small  inconvenience  to  ice  fishermen  is  far 
outweighed  by  the  water  quality  benefits  derived 
by  pool  fluctuation.  Although  fishkills  have  oc- 
curred in  and  below  Tioga  Lake  in  the  past,  they 
are  a  good  sign.  They  are  indications  that  water 
quality  had  improved  there  to  the  point  where  fish 
life  could  be  sustained  a  majority  of  the  time,  and 
natural  fisheries  are  thriving.  While  operational 
procedures  may  help  prevent  water  quality  related 
fishkills  at  Tioga  Lake,  the  only  true  solution 
would  be  to  attack  the  root  of  the  problem-acid 
mine  drainage.  Cleanup  of  abandoned  coal  mines  in 
the  Blossburg  area  upstream  of  Tioga  Dam  would 
not  only  improve  water  quality  in  Tioga  Dam,  but 
would  restore  the  polluted  Tioga  River.  With 
cleanup,  the  Tioga  River  upstream  of  the  dam  and 
Tioga  Lake  could  one  day  become  untainted,  pro- 
ductive, natural  fisheries  and  a  credit  to  the  mine 
cleanup  program.  (See  also  W89-13231)  (Lantz- 
PTT) 
W89-13246 


APPLICATIONS  OF  MIXERS  AND  AERATORS 
FOR  RESERVOIR  IMPROVEMENT. 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-13248 


DESTRATIFICATION  OF  BEECH  FORK 
LAKE. 

Corps  of  Engineers,  Huntington,  WV.  Huntington 
District. 
R.  E.  Punnett. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  185-194,  3  fig. 

Descriptors:  'Lakes,  'Destratification,  *Beech 
Fork  Lake,  *Water  quality  control,  *Lake  restora- 
tion, Pumps,  Dissolved  oxygen,  Transmissivity, 
Limnology,  Epilimnion,  Thermal  stratification, 
Oxygen  deficit,  Temperature,  Mixing,  Dams,  Con- 
ductivity, Hydrogen  ion  concentration. 

Four  Garton-type  pumps  were  used  to  destratify 
the  720  acre,  35-ft  deep  Beech  Fork  Lake  in  West 
Virginia.  Each  pump  had  a  capacity  of  about  75  cu 
ft/sec,  a  power  requirement  of  1.1  horsepower, 
and  a  six-bladed,  6.0-ft  diameter  impeller.  Temper- 
ature, dissolved  oxygen  (DO),  conductivity,  pH, 
transmittance,  and  some  aquatic  organisms  were 
monitored.  The  normal  stratification  period  of 
1987  was  studied.  Considering  the  temperature  and 
DO  profiles  as  the  major  indicators  of  destratifica- 
tion  effectiveness,  several  conclusions  were  evi- 
dent: (1)  the  epilimnion  was  increased  (the  major 
objective);  (2)  the  pumps  were  sufficient  for  destra- 
tifying  Beech  Fork  Lake  even  though  a  strong 
thermal  density  difference  existed  prior  to  the  start 
of  pumping;  (3)  mixing  occurred  throughout  the 
lake  even  though  the  shape  of  the  lake  did  not 
appear  to  be  suited  to  mixing,  and  pumping  was 
conducted  at  only  one  location;  and  (4)  the  water 
in  the  vicinity  of  the  dam  did  not  become  anoxic. 
Although  at  times  the  overall  DO  was  low,  <  1% 
of  the  lake  volume  became  anoxic  for  a  short 
period.  (See  also  W89- 13231)  (Lantz-PTT) 
W89-13250 


SEDIMENT-WATER      INTERACTIONS      AND 
CONTAMINANT  PROCESSES. 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13253 


LAKE,  MIRE  AND  RIVER  ENVIRONMENTS, 
DURING  THE  LAST  15,000  YEARS. 

Proceedings  of  the  INQUA/IGCP  158  Meeting  on 
the  Palaeohydrological  Changes  During  the  Last 
15,000  Years,  Bern,  Switzerland,  June  1985.  A.  A. 
Balkema,  Rotterdam,  The  Netherlands.  1988.  229p. 
Edited  by  Gerhard  Lang  and  Christian  Schluchter. 

Descriptors:  •Geomorphology,  'Wetlands, 
•Aquatic  environment,  'Paleolimnology,  "Paleo- 
climatology,  'Lakes,  'Rivers,  'Limnology,  Alluvi- 
al rivers,  Conferences. 

Most  of  the  papers  published  in  this  volume  were 
presented  orally  or  during  a  poster  session  at  a 
joint  meeting  of  the  'INQUA-Eurosiberian  Sub- 
commission  for  the  Study  of  the  Holocene'  with 
IGCP  158  on  'Palaeohydrology  of  the  temperate 
zone  in  the  last  15,000  years'.  The  papers  are 
arranged  in  three  sections:  (1)  lake  and  mire  envi- 
ronments with  10  contributions;  (2)  fluvial  environ- 
ments with  9  contributions;  and  (3)  two  state-of- 
the-art  papers  on  fluvial  environments.  (See  W89- 
13296  thru  W89-13315)  (Lantz-PTT) 
W89-13295 


LAGO  CADAGNO:  AN  ENVIRONMENTAL 
HISTORY. 

Queen's  Univ.,  Kingston  (Ontario). 
M.  M.  Boucherle,  and  H.  Zullig. 
IN:  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  3-7,  3  fig,  10  ref. 

Descriptors:  'Switzerland,  'Cores,  'Landslides, 
'Lakes,  'Limnology,  'Avalanches,  Aquatic  envi- 
ronment, Crustaceans,  Ecosystems,  Sedimentation, 
Eutrophication,  Landslides,  Bacteria,  Dams,  Lago 
Cadagno,  Waterfleas,  History. 

During  the  last  1000  years,  Lago  Cadagno  has 
been  altered  by  several  landslides  or  avalanches 
resulting  in  changes  in  the  lake's  biota.  Evidence  of 
at  least  four  of  these  events  is  reflected  by  the 
sudden  decrease  in  the  concentration  of  Cladocera 
(Crustacea)  remains  and  bacterial  pigments  from  a 
sediment  core.  At  the  time  of  each  of  these  events 
sedimentation  was  increased  so  much  that  both 
kinds  of  remains  were  rare  due  to  dilution  by 
allochthonous  material.  Lago  Cadagno  has  also 
experienced  two  periods  of  eutrophication.  Once 
as  a  result  of  the  first  landslide/avalanche  event 
and  the  second  time  due  to  human  habitation  in  the 
lake's  catchment.  The  increased  production  result- 
ed in  a  higher  concentration  of  Cladocera  remains 
and  a  shift  in  species  and  an  increase  in  the  concen- 
tration of  bacterial  pigments.  The  lake  was 
dammed  for  hydroelectric  power  use  and  this  per- 
turbation also  altered  the  biota.  (See  also  W89- 
13295)  (Author's  abstract) 
W89- 13296 


LATE-GLACIAL  AND  EARLY  HOLOCENE 
HISTORY  OF  THE  VEGETATION  IN  THE 
WOLBROM  AREA  (SELESIAN-CRACOVIAN 
UPLAND,  S.  POLAND). 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Ecology 
and  Nature  Protection. 
M.  Latalowa. 

IN:  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  9-22,  7  fig,  3  tab, 
18  ref. 

Descriptors:  'Limnology,  'Paleolimnology,  'Wet- 
lands, 'Peat  bogs,  'Poland,  'Palynology,  'Cores, 
Wolbrom,  Climatology,  Trees. 

Pollen  analysis  and  14-C  datings  of  the  bottom 
sections  of  three  profiles  from  the  Wolbrom  peat 
bog  are  the  basis  of  the  reconstruction  of  the  Late- 
glacial  and  early  Holocene  vegetation  history. 
Three  cool  and  two  warm  periods  of  the  Late- 
Glacial  period  can  be  distinguished  from  the  pollen 
analysis.  A  correlation  analysis  of  the  pollen  data 


shows  that  equivalent  zones  are  often  variously 
represented  in  the  examined  material.  This  situa- 
tion is  due  to  the  differentiation  in  the  local  vegeta- 
tion that  grew  on  the  Wolbrom  peat-log  and  con- 
cerns mainly  the  Late-glacial  period.  The  approxi- 
mate dates  when  the  several  trees  spread  on  to  the 
investigated  area  in  the  early  Holocene  was  also 
determined.  The  vegetation  which  then  was  domi- 
nant in  the  Wolbrom  area,  and  in  other  parts  of 
Poland  too,  was  of  the  'park  tundra'  type.  At  this 
time  only  northern  Poland  was  characterized  by 
much  larger  numbers  of  juniper  and  an  even  spars- 
er covering  of  pine  and  tree-birches.  (See  also 
W89- 13295)  (Lantz-PTT) 
W89- 13297 


POST-GLACIAL,  HISTORIC  CONTRIBU- 
TIONS OF  TWO  LAKES  OF  CLAIRVAUX 
(JURA,  FRANCE):  PALYNOLOGICAL  AND  SE- 
DIMENTOLOGICAL  CHANGES  (CONTRIBU- 
TION A  L'HISTOIRE  POSTGLACIAIRE  DES 
DEUX  LACS  DE  CLAIRVAUX  (JURA, 
FRANCE):  RECHERCHES  PALYNOLOGI- 
QUES  ET  SEDIMENTOLOGIQUES). 
Laboratoire  de  Chrono-Ecology,  Besancon 
(France). 

M.  Magny,  and  H.  Richard. 

IN:  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  23-29,  7  fig,  5 
ref.  English  summary. 

Descriptors:  'Aquatic  environment,  'Lakes,  'Pal- 
ynology, 'Cores,  'Limnology,  'Paleolimnology, 
Clairvaux,  France,  Vegetation,  Ecosystems,  Water 
level,  Archaeology. 

Several  sequences  of  lacustrine  sediment  from  both 
'lacs  de  Clairvaux'  (Jura,  France),  are  analyzed. 
The  investigation  of  the  history  of  the  regional 
vegetation  is  based  on  pollen  analysis;  the  human 
impacts  on  the  vegetation  is  considered.  The  inves- 
tigation of  the  water  level  changes  is  based  on 
sediment  analysis.  Archaeological  layers  and  14-C 
datings  provided  an  accurate  time  scale  for  the 
study.  (See  also  W89- 13295)  (Author's  abstract) 
W89- 13298 


DIATOMS  IN  BOTTOM  SEDIMENTS  OF 
LAKE  HOBSCHEN,  SIMPLON,  SWITZER- 
LAND: PRELIMINARY  REPORT. 

Polish  Academy  of  Sciences,  Warsaw.  Geological 
Sciences  Inst. 
B.  Marciniak. 

IN:  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  31-39,  2  fig,  7 
plates,  1 6  ref. 

Descriptors:  'Paleolimnology,  'Limnology,  'Dia- 
toms, 'Cores,  'Switzerland,  Bottom  sediments, 
Lake  Hobschen,  Lithology,  Fragiyaria. 

A  preliminary  diatom  analysis  of  the  lower  part  of 
sediments  (depth  977.5-895  cm)  from  Lake  Hobs- 
chen enabled  six  diatom  phases  (H1-H6)  concord- 
ant with  a  lithologic  subdivision  of  sediment  to  be 
distinguished.  In  the  lowermost  part  of  the  section 
a  very  low  frequency  of  diatoms  was  observed 
(phase  H1-H3)  while  the  overlying  sediments 
(depth  942.5-895  cm)  contained  numerous  and 
highly  varying  diatom  species  (phase  H4-H6). 
During  the  diatom  phase  H4  a  rapid  development 
of  the  genus  Fragilaria  occurred.  A  considerable 
drop  in  diatom  frequency  was  noted  in  the  phase 
H5.  The  dominance  of  the  genus  Fragilaria  (excl. 
F.  alpestris,  F.  pinnata)  decreases  whereas  the 
genera  Amphora,  Pinnularia,  Caloneis,  Hantzschia, 
Ceratoneis  and  Diatoma  became  more  important. 
In  the  phase  H6  a  renewed  development  of  some 
Fragilaria  species  occurred  accompanied  by  the 
geneia  Navicula,  Achnanthes,  Synedra  and  Euno- 
tia.  (See  also  W89- 13295)  (Author's  abstract) 
W89- 13299 
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PALYNOLOGICAL  AND  ISOTOPE  STUDIES 
ON  CARBONATE  SEDIMENTS  FROM  SOME 
POLISH  LAKES-PRELIMINARY  RESULTS. 

Academy  of  Mining  and  Metallurgy,  Krakow 
(Poland).  Inst,  of  Physics  and  Nuclear  Techniques. 
K  Rozanski,  D.  Weislo,  K.  Harmata,  B. 
Noryskiewicz,  and  M.  Ralska-Jasiewiczowa. 
IN-  Lake  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  41-49,  4  fig,  22 
ref. 

Descriptors:  "Limnology,  "Paleolimnology, 
•Cores,  *Palynology,  *Lake  sediments,  'Poland, 
History,  Lake  Strazym,  Paleohydrology,  Lake  Mi- 
kolajki,  Isotope  studies,  Carbonates,  Pollen,  Clima- 
tology. 

Presented  are  preliminary  results  of  palynological 
and  isotope  (gamma- 18-0,  gamma- 13-C)  investiga- 
tions performed  on  lake  sediment  cores  originating 
from  three  sites  in  Poland:  a  fossil  oxbow  lake  of 
late-glacial  age  (Roztoki,  SE  Poland),  Lake  Stra- 
zym situated  near  Brodnica  (NC  Poland),  and 
Lake  Mikolajki  belonging  to  the  East  Baltic  Lake 
Districts  (NE  Poland).  In  general,  good  agreement 
was  found  between  palynological  and  isotope  data. 
Periods  of  colder  climate  as  indicated  by  pollen 
diagrams,  are  also  seen  on  the  gamma- 18-0  profiles 
as  a  distinct  minima  in  the  18-0  content  of  the  lake 
carbonate.  The  gamma- 13-C  data  indicate  possible 
changes  in  biological  activity  of  the  investigated 
lakes  and/or  climate  induced  fluctuations  in  their 
water  level.  The  rise  of  temperature  at  the  begin- 
ning of  Holocene  as  inferred  from  the  N-Polish 
isotope  profiles,  with  its  first  culmination  occurring 
close  to  the  end  of  Preboreal,  seems  to  have  been 
delayed  by  several  hundreds  of  years  in  compari- 
son with  the  south-west  areas  of  central  Europe. 
(See  also  W89-13295)  (Author's  abstract) 
W89-13300 

PECULARHTES  OF  SEDIMENTATION  IN 
THE  SMALL  ESTONIAN  LAKES. 

Akademiya  Nauk  Estonskoi  SSR,  Tallinn.   Inst. 

Geologii. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-13301 

PRINCIPLES  OF  THE  PALAEOECOLOGICAL 
SUBDIVISION  OF  THE  EUROPEAN  PART  OF 
THE  USSR. 

Akademiya  Nauk  Estonskoi  SSR,  Tallinn.  Inst. 
Geologii. 

L.  Saarse,  A.  Raukas,  and  D.  Kvasov. 
IN:  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  77-82,  1  fig,  21 
ref. 

Descriptors:  *Paleolimnology,  *Lakes,  USSR,  Cli- 
matology, Glaciation,  Geomorphology,  Paleohy- 
drology. 


The  European  part  of  the  USSR  occupies  a  large 
territory  with  different  geological,  geomorphologi- 
cal  and  climatic  conditions  as  well  as  vegetation. 
Phytogeographers  have  distinguished  tundra, 
woodland  tundra,  northern,  central  and  southern 
Boreal  (taiga),  Boreo-nemoral,  Nemorarl,  wood- 
land Steppe,  Steppe  and  Steppe  Desert  zones  and 
subzones.  Taking  into  consideration  geological  and 
geomorphological  peculiarities  of  the  relief  formed 
during  the  different  glaciations  in  the  territory  of 
the  Russian  SFSR  the  following  8  lake  districts  can 
be  differentiated:  (1)  far  north-east  bounded  by  the 
Rivers  Usa,  Pechcora  and  Tsilma  in  the  south 
including  also  the  watershed  of  the  rivers  on  the 
Kanin  peninsula  and  Cheskaya  Bay;  (2)  the  north- 
west which  intersects  the  ice  marginal  zone  of 
Weichselian  glaciation  in  the  line  which  runs 
through  Pskov,  Staraya-Russa  and  Vyshegorsk, 
and  coincides  with  it  in  the  south-east;  (3)  the  taiga 
zone,  which  has  few  lakes  beyond  the  limits  of 
Weichselian  glaciation;  (4)  the  north-west  Boreo- 


nemoral  zone,  which  coincides  with  the  limits  of 
Weichselian  glaciation;  (5)  the  penglacial  area, 
with  few  lakes;  (6)  woodland  Steppe,  where  there 
are  only  a  few  lakes  left  on  the  terraces  of  river 
valleys;  (7)  the  Steppe  zone  which  is  characterized 
by  very  small  number  of  lakes  among  which  the 
oxbow  lakes  dominated;  and  (8)  the  Steppe-Desert 
with  lakes  that  are  typical  oxbow  lakes  and  located 
mainly  in  the  river  valleys  or  delta  plains.  (See  also 
W89-13295)(Lantz-PTT) 
W89-13302 

SYNCHRONOUS  POLLEN  CHANGES  AND 
TRADITIONAL  LAND  USE  IN  SOUTH  FIN- 
LAND, STUDIED  FROM  THREE  ADJACENT 
SITES-!  A  LAKE,  A  BOG  AND  A  FOREST  SOIL. 

Oulu  Univ.  (Finland). 
K.  Tolonen,  and  M.  Tolonen. 
IN-  Lake,  Mire  and  River  Environments,  Dunng 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  83-97,  8  fig,  17 
ref. 

Descriptors:  "Limnology,  *Palynology,  "Cores, 
•Finland,  *Lake  sediments,  "Land  use,  "Bogs, 
Forest  soils,  History,  Diatoms,  Peat,  Peat  bogs, 
Farming. 

Previous  diatom  analyses  on  a  sediment  core  span- 
ning the  late  Holocene  from  a  remote  forest  lake 
(Lake  Vitsjon)  revealed  changes  that  were  attrib- 
uted possibly  to  early  land  use  around  the  basin. 
Fine  resolution  pollen  analysis  was  undertaken  on 
the  uppermost  95  cm  of  a  replicate  short  core  from 
the  lake.  The  pollen  was  compared  with  that  from 
a  peat  profile  from  an  adjacent  small  bog  and  that 
from  a  forest  soil.  The  lake  core  and  the  peat  core 
were  dated  by  a  total  of  six  radiocarbon  dates. 
When  using  the  same  basic  AP  pollen  sum  from  all 
sites  and  types  of  deposits,  the  history  of  forests 
and  land  use  in  the  study  area  was  evident  most 
clearly  in  the  pollen  profile  from  the  lake.  The 
onset  of  rye  cultivation  in  the  region  was  radiocar- 
bon dated  to  the  Viking  period,  about  A.D.  800,  in 
the  Vitsjon  core.  However,  it  was  not  until  the 
hydroseral  development  of  the  mire  had  successed 
from  an  alder  and  birch  swamp  to  a  more  open 
Sphagnum-pine  bog  in  early  Medieval  Times  (after 
A.D.    1200)    that    any    signs   of   human   activity 
became  visible  in  the  pollen  spectra  from  the  peat 
core.  Carbonized  seeds  of  Hordeum  vulgare  with 
other  macrofossils  of  weels  in  the  soil  core  provid- 
ed direct  evidence  for  ancient  in  situ  cultivation  m 
the  vicinity  of  the  lake.   (See  also   W89- 13295) 
(Author's  abstract) 
W89-13303 

SEDIMENTATION  AND  LOCAL  VEGETA- 
TION DEVELOPMENT  OF  A  REFERENCE 
SITE  IN  SOUTHWESTERN  BULGARIA. 

Sofia  Univ.  (Bulgaria).  Faculty  of  Biology. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-13304 

EVOLUTION  OF  THE  THESSALONIKI-GIAN- 
NITSA  PLAIN  IN  NORTHERN  GREECE 
DURING  THE  LAST  2500  YEARS -FROM  THE 
ALEXANDER  THE  GREAT  ERA  UNTIL 
TODAY.  ,    „  . 

Thessaloniki  Univ.,  Salonika  (Greece).  Dept.  ot 
Geology  and  Physical  Geography. 
T.  A.  Astaras,  and  L.  Sotiriadis. 
IN-  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  105-114,  6  fig,  17 
ref. 


Lakes— Group  2H 

2500  years  by  a  combination  of  information  on 
palynological  and  radiocarbon  data,  archaeological 
and  geomorphological/geological  evidence  and 
historical  records  were  established.  The  Thessalon- 
iki plain  has  been  formed  mainly  by  the  prograda- 
tion  of  the  deltas  of  the  Axios  in  the  north  and  the 
Aliakmon  River  in  the  south-west.  The  positive 
epeirogenic  movement  (uplift)  which  is  taking 
place  in  this  area  during  the  Holocene  period  is 
also  largely  responsible  for  the  regression  of  the 
sea  from  the  plain.  Before  the  era  of  the  Macedonia 
king,  Alexander  the  Great  (Ca.  500  B.C.)  the  Ther- 
maikos  gulf  reached  Pella  and  other  ancient  cities. 
Later,  the  continued  progradation  of  the  deltas  of 
the  Axios  and  Aliakmon  River  reduced  the  size  of 
the  gulf,  and  during  first  Century  B.C.  and  the  first 
Century  A.D.,  the  inner  part  of  the  gulf  was  con- 
nected to  the  rest  of  the  Thermaikos  gulf  by  a 
narrow  channel  only.  During  the  fifth  Century 
A.D.  the  inner  part  of  the  gulf  was  cut  off  com- 
pletely and  formed  the  Ludias  lake  (later  named 
Giannitsa  Lake)  which  was  drained  by  Ludias 
River  until  the  1930's.  The  Giannitsa  lake  was  then 
completely  drained  for  agricultural  purposes. 
Today  extensive  irrigation  is  used  in  the  cultivation 
of  the  plain.  (See  also  W89- 13295)  (Author's  ab- 
stract) 
W89-13305 


Descriptors:  "Greece,  "Limnology,  "Paleolimno- 
logy, "Geomorphology,  "Paleohydrology, 
"Deltas,  "Alluvial  plains,  Thessaloniki-Giannitsa 
plain,  History,  Gulfs,  Palynology,  Radioactive 
dating. 

A  chronology  for  the  paleogeographical  evolution 
of  the  Thessaloniki-Giannitsa  plain  during  the  last 


LAKE  LEVEL  CHANGES  AND  FLUVIAL  AC- 
TIVITY IN  THE  LATE  GLACIAL  LOWLAND 
VALLEYS. 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 
Aardwetenschappen. 

S.  Bohncke,  J.  Vandenberghe,  and  T.  A.  Wijmstra. 
IN-  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  115-121,  4  fig,  28 
ref. 

Descriptors.  "Limnology,  "Paleolimnology,  "Pa- 
leoclimatology,  "Water  level  fluctuations,  "Lakes, 
"Paleohydrology,  "The  Netherlands,  "Belgium, 
Climatology,  Sedimentology,  Geomorphology, 
Swamps,  Drought,  Glaciation. 

Phases  of  alternating  dry  and  wet  conditions 
during  the  Late  Glacial  may  be  caused  by  geomor- 
phological-hydrological  phenomena  and  by  climat- 
ic changes.  The  conditions  of  humidity  in  lowland 
valleys  are  expressed  in  lakes  of  fluvial  origin 
('valley  lakes'),  in  backswamps  on  low  terraces  and 
in  lakes  formed  in  pingo  remnants  which  are  also 
situated  in  valley  depressions.  Based  on  paleobo- 
tanical,  chemical,  sedimentological  and  geomor- 
phological information  collected  from  the  three 
environments  is  and  compared,  a  short,  dry  phase 
is  found  in  the  pingo-remnants  as  well  as  on  the 
valley  terrace  which  represents  the  Older  Dryas. 
The  drought  is  caused  by  lowering  of  the  water 
table  due  to  deep  river  incisions  and  thus  is  of 
exclusively  geomorphological  origin.  Several  fluc- 
tuations are  recognized  during  the  Allerod.  A 
second  dry  phase  is  generally  found  at  the  end  ot 
the  Allerod.  A  third  major  minimum  in  the  lake 
levels  is  reached  in  the  later  part  of  the  Younger 
Dryas  and  coincides  with  widespread  aeolian  dune 
formation.  The  latter  two  dry  periods  can  mainly 
be  attributed  to  climatic  causes.  (See  also  W89- 
13295)  (Author's  abstract) 
W89- 13306 


NEW  METHODS  OF  RESEARCH  ON  THE 
HOLOCENE  PALEOHYDROGRAPHY  OF 
HUNGARY. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
K  Mike. 

IN-  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  137-144,  7  fig. 


Descriptors:  "Geomorphology,  "Geologic  history, 
"Rivers,    "Paleohydrology,    "Hungary,    History, 
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Geohydrology,  Lakes,  Lake  morphology,  Subsid- 
ence, Radioactive  dating,  Dendrochronology, 
Geologic  mapping,  Data  interpretation. 

About  2/3  of  the  area  constituting  Hungary  is 
filled-up  flatland,  a  subsiding  terrain.  Holocene  pa- 
leohydrographical  investigations  (investigations  of 
terraces,  mineral  and  particle-size  composition, 
wear,  roundness,  radiocarbon,  dendrochronologi- 
cal  and  paleontological,  research,  and  information 
from  wells)  did  not  give  reliable  answers  to  ques- 
tions of  lowland  paleohydrography,  where  in 
space  and  time  events  occurred  or  their  inter- 
relations. A  new  methodology  utilizing  level-cor- 
rection relief-reconstruction  is  able  to  reconstruct 
the  former  relief,  based  on  recent  land-surface 
height  data  and  height-differences  which  occurred 
during  the  last  100  years.  With  the  application  of 
these  multi-method  approaches,  the  hydrographic 
picture  certain  centuries  can  be  reconstructed-and 
it  can  be  further  checked  and  made  more  accurate 
by  conventional  methods.  In  areas  having  a  differ- 
ent geological  history,  the  reconstruction  of  paleo- 
hydrography might  be  done  using  other  methods. 
The  paleohydrographic  changes  explored  by  dif- 
ferent means  have  to  be  put  together-like  the 
pieces  of  a  mosaic-into  a  single  sequence  of  events 
(either  in  terms  of  a  country  or  a  continent).  Based 
on  these  investigations  it  can  be  said  that  in  Hunga- 
ry the  genesis  of  lakes  is  closely  related  to  the 
history  of  paleo-rivers.  During  the  Holocene,  most 
of  the  large  lakes  became  independent  from  the 
rivers,  which  continued  their  own  evolution.  (See 
also  W89- 13295)  (Lantz-PTT) 
W89-13309 


GEORGIA       WETLANDS:       TRENDS       AND 
POLICY  OPTIONS. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-13391 


MANAGEMENT  OF  GEORGIA'S  MARSH- 
LANDS UNDER  THE  COASTAL  MARSH- 
LANDS PROTECTION  ACT  OF  1970. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

For  primary  bibliographic  entry  see  Field  6E. 
W89- 13392 


QUALITATIVE  AND  QUANTITATIVE  AQUAT- 
IC ALGAL  DATA  COMPILATION  TO  DETER- 
MINE MACROTRENDS-IV. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-13401 


21.  Water  In  Plants 


WATER  RELATIONS  OF  COCONUT  PALMS 
AS  INFLUENCED  BY  ENVIRONMENTAL 
VARIABLES. 

Central  Plantation  Crops  Research  Inst.,  Kasara- 
god  (India). 

K.  V.  Kasturiabai,  S.  R.  Voleti,  and  V.  Rajagopal. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  43,  No.  3/4,  p  193-199,  September  1988.  3  fig, 
1  tab,  14  ref. 

Descriptors:  'Radiation,  'Temperature  effects, 
•Evapotranspiration,  'Vapor  pressure,  'Leaves, 
•Plant  water  potential,  'Palm  trees,  Stomata,  Me- 
teorological data  collection,  Temperature  effects, 
Water  potentials,  Hydrologic  cycle,  Seasonal  vari- 
ation, Environmental  effects,  Drought  resistance. 

The  influence  of  the  agrometeorological  param- 
eters of  radiation,  temperature  and  vapor  pressure 
deficit  (VPD)  on  the  development  of  stress  in 
coconut  palms  (Cocos  nucifera  L.)  was  studied.  A 
steady  state  porometer  was  employed  to  measure 
both  meteorological  parameters  and  stomatal  re- 
sistance under  filed  conditions.  Between  10.00  and 
12.00  hours,  there  were  increases  in  radiation,  tem- 
perature and  vapor  pressure  deficit  (VPD).  During 
this  period,  the  stomatal  resistance  reached  a  maxi- 


mum and  the  leaf  water  potential  was  reduced. 
During  the  wet  season,  there  was  low  radiation, 
temperature  and  VPD  that  resulted  in  the  palms 
showing  low  stomatal  resistance,  whereas  during 
the  dry  season  the  reverse  situation  occurred.  West 
Coast  Tall  palms  responded  to  dry  weather 
through  a  high  leaf  diffusive  resistance,  while  the 
hybrid  dwarf  x  tall  was  susceptible  to  stress  condi- 
tions. (Author's  abstract) 
W89- 12330 


WINTER  WHEAT  RESPONSE  TO  WATER 
AND  NITROGEN  IN  THE  NORTH  AMERICAN 
GREAT  PLAINS. 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

R.  J.  Reginato,  J.  L.  Hatfield,  A.  Bauer,  K.  G. 

Hubbard,  and  B.  L.  Blad. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  44,  No.  2,  p  105-116,  December  1988.  1  fig,  13 

ref. 

Descriptors:  'Fertilization,  'North  America,  'Irri- 
gation, 'Nitrogen,  'Wheat,  'Great  Plains,  'Plant 
growth,  'Crop  yield,  'Soil-water-plant  relation- 
ships, Plant  growth  substances,  Nitrogen  cycle, 
Soil  water,  Micrometeorology,  Climatology,  Irri- 
gation practices,  Canopy,  Fertility. 

A  unique,  identical  experiment  was  conducted  at  5 
locations  in  the  North  American  Great  Plains, 
from  Alberta,  Canada,  to  Texas,  U.S.A.,  in  1985 
and  1986,  to  investigate  the  response  of  winter 
wheat  (Triticum  aestivum  L.)  to  water  and  nitro- 
gen fertility  treatments  under  these  climatic  re- 
gimes. The  experimental  design  consisted  of  4  ni- 
trogen levels,  3  irrigation  regimes,  2  cultivars,  with 
4  replications.  One  cultivar,  Colt,  was  common  to 
all  locations.  Crop  response  throughout  the  grow- 
ing season  was  monitored  by  intensive  plant  sam- 
pling, measuring  spectral  reflectance,  evaluating 
canopy  temperature,  and  by  detailed  measurements 
of  the  microclimate  and  of  soil  water  content.  Data 
on  soil  classification,  irrigation  amounts  and  dates, 
fertilizers,  daily  weather,  planting  information, 
plant  canopy  height,  and  plant  harvest  were  com- 
piled. (See  W89-12334  thru  W89-12338)  (Fried- 
mann-PTT) 
W89-12333 


MONITORING  THE  WEATHER  AT  FTVE 
WINTER  WHEAT  EXPERIMENTAL  FIELD 
SITES. 

Nebraska  Univ.-Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-12334 


WINTER  WHEAT  GRAIN  YIELD  RESPONSE 
TO  WATER  AND  NITROGEN  ON  THE  NORTH 
AMERICAN  GREAT  PLAINS. 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

D.  J.  Major,  B.  L.  Blad,  A.  Bauer,  J.  L.  Hatfield, 

and  K.  G.  Hubbard. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  44,  No.  2,  p  141-149,  December  1988.  2  fig,  4 

tab,  16  ref. 

Descriptors:  'Nitrogen,  'North  America,  'Wheat, 
•Crop  yield,  'Soil-water-plant  relationships,  'Plant 
growth,  'Soil  water,  'Plant  growth  substances, 
'Great  Plains,  Nitrogen  cycle,  Fertility,  Irrigation, 
Water  stress. 

Soil  moisture  and  nitrogen  availability  and  location 
are  the  main  factors  influencing  winter  wheat 
yields  on  the  Great  Plains.  A  study  was  conducted 
in  1985  and  1986  at  five  locations  with  three  soil 
water  levels  and  four  nitrogen  levels  to  investigate 
yield  and  yield  components  of  winter  wheat.  Po- 
tential yields  increased  with  latitude  but  rainfed 
yields  were  similar  at  all  sites,  confirming  that 
moisture  stressis  the  most  limiting  factor  on  the 
Great  Plains.  Kernels  per  spike  increased  with 
latitude.  Optimum  fertility  rate  was  about  160  kg 
of  N/ha.  Kernel  weight  decreased  and  spike  num- 
bers increased  as  nitrogen  was  increased.  Increased 
yields  from  irrigation  cam  mainly  through  an  in- 
creased number  of  spikes.  The  three  components  of 


yield,  spike  number,  kernels  per  spike  and  kernel 
weight,  were  significantly  and  positively  related  to 
yield  but  kernel  weight  and  spike  number  appeared 
to  be  the  main  determinants  of  final  grain  yield. 
(See  also  W89-12333)  (Author's  abstract) 
W89-12335 


SEASONAL  PATTERNS  OF  WINTER  WHEAT 
PHYTOMASS  AS  AFFECTED  BY  WATER  AND 
NITROGEN  ON  THE  NORTH  AMERICAN 
GREAT  PLAINS. 

Agriculture  Canada,  Lethbridge  (Alberta).  Re- 
search Station. 

D.  J.  Major,  B.  L.  Blad,  A.  Bauer,  J.  L.  Hatfield, 
and  K.  G.  Hubbard. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  44,  No.  2,  p  151-157,  December  1988.  1  fig,  2 
tab,  14  ref. 

Descriptors:  'Biomass,  'North  America,  'Plant 
growth,  'Growth  rates,  'Soil-water-plant  Rela- 
tionships, 'Soil  water,  'Wheat,  'Great  Plains,  'Ni- 
trogen, Nitrogen  cycle,  Phytomass,  Plant  growth 
substances,  Seasonal  variation,  Crop  production, 
Nitrogen,  Climatology,  Irrigation  effects,  Rainfall. 

Seasonal  phytomass  of  winter  wheat  was  studied  at 
5  locations  on  the  North  American  Great  Plains  to 
assess  differences  in  productivity  at  3  soil  water 
and  4  nitrogen  levels.  The  average  temperature  at 
the  time  of  rapid  production  of  whole-plant  phyto- 
mass was  1 1  C  and  varied  from  6  to  14  C.  Subse- 
quently, temperature  regimes  at  the  5  locations 
were  similar,  even  though  they  occurred  at  differ- 
ent times  of  the  year.  Growth  rates  varied  among 
locations  and  durations  varied  between  years.  At 
the  three  most  southerly  locations,  maximum 
whole-plant  phytomass  occurred  shortly  after  the 
onset  of  rapid  grain  filling,  whereas  at  the  two 
northern  locations,  maximum  whole-plant  phyto- 
mass occurred  at,  or  shortly  before,  maximum 
grain  dry  weight.  The  reason  for  this  phenomenon 
was  apparently  a  much  greater  production  of  vege- 
tative tissue  at  the  southern  locations.  Whole-plant 
and  grain  growth  rates  under  rainfed  conditions 
were  70  and  62%  of  the  irrigated  values,  respec- 
tively. The  daily  growth  rate  of  spikes  was  equal 
to  the  whole-plant  growth  rate  in  the  irrigated/ 
high  N  treatments.  Duration  of  growth  was  re- 
duced only  by  3  days  under  rainfed/low  N  condi- 
tions for  both  whole-plant  and  head  phytomass. 
(See  also  W89-12333)  (Author's  abstract) 
W89-12336 


INFLUENCE  OF  WATER  AND  NITROGEN 
LEVELS  ON  CANOPY  TEMPERATURES  OF 
WINTER  WHEAT  GROWN  IN  THE  NORTH 
AMERICAN  GREAT  PLAINS. 

Nebraska  Univ.-Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

B.  L.  Blad,  A.  Bauer,  J.  L.  Hatfield,  E  T. 

Kanemasu,  and  D.  J.  Major. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  44,  No.  2,  p  159-173,  December  1988.  9  fig,  1 

tab,  15  ref. 

Descriptors:  'Nitrogen,  'Temperature,  'North 
America,  'Canopy,  'Wheat,  'Heat  transfer, 
'Great  Plains,  'Hydrologic  cycle,  'Evapotranspir- 
ation, Water  stress,  Plant  growth  substances,  Plant 
growth,  Fertility,  Nitrogen  cycle,  Infrared  image- 
ry- 
Canopy  temperatures  of  winter  wheat  were  meas- 
ured with  infrared  thermometers  in  1985  and  1986 
at  five  locations  in  the  North  American  Great 
Plains.  These  measurements  were  made  to  deter- 
mine the  occurrence  and  severity  of  water  stress 
resulting  from  different  water  treatments  and  to 
evaluate  the  influence  of  nitrogen  (N)  fertilization 
on  canopy  temperatures.  Study  results  suggest  that 
water  stressoccurred  at  locations  in  the  northern 
and  southern  Great  Plains  in  both  1985  and  1986, 
but  not  at  the  mid-Plains  locations.  The  influence 
of  N  fertilization  on  canopy  temperature  was  not 
consistent  among  locations  nor  even  between  years 
at  the  same  location.  At  Mandan,  ND,  the  level  of 
N  fertilization  had  a  significant  impact  on  the 
canopy  temperature  in  both  years  while  at  Leth- 
bridge, Canada,  it  had  no  effect  in  either  year.  At 
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the  other  locations,  the  level  of  N  fertilization 
influenced  the  canopy  temperature  in  one  year,  but 
not  the  other.  In  some  locations,  there  was  an 
apparent  cultivar  effect  on  the  canopy  tempera- 
ture. Colt,  as  indicated  by  canopy  temperature 
data,  did  not  grow  as  well  at  the  northern  and 
southern  locations  as  it  did  at  the  mid-Plains  loca- 
tions. Colt  was  developed  in  the  mid-Plains  envi- 
ronment, which  may  explain  its  better  performance 
at  the  mid-Plains  locations.  (See  also  W89-12333) 
(Author's  abstract) 
W89-12337 

YIELD  AND  WATER  USE  OF  WINTER 
WHEAT  IN  RELATION  TO  LATITUDE,  NI- 
TROGEN AND  WATER. 

Agricultural    Research    Service,    Lubbock,    TX. 

Cropping  Systems  Research  Service. 

J.  L.  Hatfield,  A.  Bauer,  E.  T.  Kanemasu,  D.  J. 

Major,  and  R.  J.  Reginato. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  44,  No.  2,  p  187-195,  December  1988.  2  fig,  5 

tab,  1 1  ref . 

Descriptors:  ♦Fertilization,  *Nitrogen,  *Wheat, 
*Crop  yield,  *Soil-water-plant  relationships,  *Eva- 
potranspiration,  Precipitation,  Rainfall,  Plant 
growth,  Agriculture,  Great  Plains,  Irrigation  prac- 
tices, Water  use,  Soil  water,  Nitrogen  cycle,  Plant 
growth  substances. 

The  yield  of  wheat  in  response  to  fertilizer  nitro- 
gen (N)  and  water  is  not  consistent  at  different 
locations.  A  study  was  conducted  at  five  latitudes 
in  the  Great  Plains  for  2  years,  each  with  three 
levels  of  water  and  two  of  N  to  investigate  their 
effect  on  grain  yield,  total  aerial  biomass  and 
water-use-efficiency  (WUE)  of  wheat.  Evapotran- 
spiration  (ET)  was  calculated  from  weekly  meas- 
urements of  soil  water  content,  daily  precipitation 
and  irrigation  amounts.  ET  was  not  affected  by  the 
level  of  available  N  within  a  soil  water  treatment, 
even  though  grain  yield  and  total  aerial  biomass 
were  increased  by  both  N  and  water  level.  WUE 
for  both  grain  yield  and  total  aerial  biomass  was 
correlated  with  latitude,  year  and  N.  The  ability  of 
winter  wheat  plants  to  produce  aerial  biomass  and 
yield  improved  as  the  available  N  increased  with- 
out a  concurrent  increase  in  ET.  Management 
practices  for  the  application  of  N  in  rain-fed  agri- 
culture must  consider  the  availability  of  soil  water. 
(See  also  W89- 12333)  (Author's  abstract) 
W89-12338 


TESTING  A  THEORETICAL  CLIMATE-SOIL- 
LEAF  AREA  HYDROLOGIC  EQUILIBRIUM 
OF  FORESTS  USING  SATELLITE  DATA  AND 
ECOSYSTEM  SIMULATION. 

Montana  Univ.,  Missoula.  School  of  Forestry. 
R.  R.  Nemani,  and  S.  W.  Running. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  44,  No.  3/4,  p  245-260,  January  1989.  6  fig,  1 
tab,  34  ref.  NASA  Grant  NAGW-952.  NASA/ 
Ames  Research  Center  Grants  NCA  2-138  and 
NCA  2-27. 

Descriptors:  *Satellite  technology,  'Simulation 
analysis,  'Leaves,  'Soil  water,  *  Soil-water-plant 
relationships,  'Hydrologic  budget,  'Forest  hydrol- 
ogy, 'Evapotranspiration,  Ecosystems,  Remote 
sensing,  Climate,  Model  studies,  Precipitation, 
Theoretical  analysis,  Coniferous  forests,  Evapo- 
transpiration  potential. 

It  is  hypothesized  that  a  necessary  equilibrium 
exists  between  climate,  soil  water-holding  capacity 
and  maximum  leaf  area  in  water  limited  coniferous 
forest  ecosystems.  To  test  this  hypothesis  over  a 
large  range  of  forests  in  Montana,  spectral  reflec- 
tance data  from  two  different  satellite  sensors, 
Landsat/Thematic  Mapper  and  NOAA/AVHRR, 
were  combined  with  leaf  area  index  (LAI)  meas- 
ured or  simulated  from  a  forest  ecosystem  model, 
FOREST-BGC.  Transpiration  simulated  by  the 
model  with  representative  climatic  and  soil  data 
was  used  to  calculate  equilibrium  leaf  area  index  of 
20  mature  conifer  forest  stands  across  Montana.  A 
strong  correlation  was  found  between  calculated 
and  field  measured  of  leaf  area  index,  R  squared  = 
0.87.  To  test  if  satellite  data  can  estimate  LAI, 
measured  leaf  area  index  was  correlated  with  spec- 


tral reflectance  data  from  TM  computed  as  the 
Normalized  Difference  Vegetation  Index  (NDVI) 
for  17  stand  (R  squared  =  0.58).  Then,  LAI  for  53 
conifer  stands  across  Montana  was  estimated  using 
the  current  equilibrium  concept  and  related  to 
AVHRR/NDVI  at  1.1  km  scale  (R  squared  = 
0.88).  Species  composition  was  found  to  be  impor- 
tant only  at  the  TM  pixel  scale  of  30  m.  AVHRR/ 
NDVI  provided  an  initial  validation  of  the  hydro- 
logic  equilibrium  theory  at  regional  scales.  A  quan- 
titative relationship  between  climate  defined 
simply  as  precipitation/potential  evaporation,  soil 
water-holding  capacity  and  leaf  area  was  devel- 
oped using  the  model  simulations.  This  relationship 
allows  the  prediction  of  either  equilibrium  leaf  area 
index  or  soil  water-holding  capacity  if  the  other  is 
known.  (Author's  abstract) 
W89-12339 


SEASONAL  CHANGE  IN  WATER  USE  AND 
CARBON  ASSIMILATION  OF  IRRIGATED 
WHEAT. 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

F.  X.  Dunin,  W.  S.  Meyer,  S.  C.  Wong,  and  W. 

Reyenga. 

Agricultural  and  Forest  Meteorology  AFMEEB, 

Vol.  45,  No.  3/4,  p  231-250,  March  1989.  8  fig,  1 

tab,  33  ref. 

Descriptors:  'Water  use,  'Wheat,  'Absorption, 
•Micrometeorology,  'Evaporation,  'Soil-water- 
plant  relationships,  'Irrigation,  'Carbon,  Seasonal 
variation,  Plant  growth,  Plant  growth  substances, 
Water  vapor,  Hydrologic  cycle,  Water  use  effi- 
ciency, Australia. 

Measurements  of  evaporation  and  net  assimilation 
rate  of  irrigated  wheat  at  Griffith,  New  South 
Wales,  were  made  during  73  days  from  full  cover 
to    physiological    maturity.    Micrometeorological 
determinations  of  flux  densities  of  water  vapor  and 
C02  were  based  on  the  energy  balance  or  Bowen 
ratio  technique.  Complementary  measurements  in- 
volving weighing  lysimetry,  soil  water  content  and 
plant  dry  matter  indicated  that  crop  water  use  and 
growth  could  be  explained  in  terms  of  a  series  of 
hourly  values  of  these  fluxes.  Daily  rates  of  evapo- 
ration increased  about  3-fold  to  10  mm/day  during 
the  study  period.  Estimates  of  potential  evapora- 
tion consistently  underestimated  measured  evapo- 
ration until  the  final  20  days,  when  declining  soil 
water  and  crop  senescence  reduced  evaporation 
rates.  Net  daytime  assimilation  rates  of  C02  were 
nearly  constant  with  time  prior  to  anthesis,  with 
day-to-day  variability  being  an  order  of  magnitude 
less  than  that  for  evaporation  rate.  Both  daily  and 
peak  rates  of  net  assimilation  were  generally  great- 
er than  those  reported  for  dryland  wheat  in  south- 
ern Australia,  but  were  comparable  with  those  for 
irrigated    sunflower.     During    the    post-anthesis 
phase,  a  progressive  decline  in  rate  was  observed. 
The  initial  decline  was  attributed  to  crop  lodging, 
but  late  reductions  were  thought  to  be  due  to  the 
combined  effect  of  soil  water  depletion  and  crop 
senescence.  A  loss  in  water  use  efficiency  of  24% 
from  the  pre  to  post-anthesis  stages  was  deter- 
mined from  harvests  of  standing  crop  material  near 
anthesis  and  at  physiological  maturity.  The  ratio  of 
hourly  evaporation  to  net  assimulation  was  posi- 
tively correlated  with  vapor  pressure  deficit  to 
explain,  in  part,  the  observed  reduction  as  a  re- 
sponse to  decreasing  relative  humidity  with  pro- 
gression into  the  reproductive  stage.  Lodging  and 
senescence  of  the  crop  were  identified  as  additional 
factors  that  depressed  water  use  efficiency  during 
this  stage.  An  improved  understanding  of  the  dy- 
namics of  water-use  efficiency  requires  further  de- 
velopment in  measurement  to  partition  fluxes  of 
gaseous  exchange  between  plant  and  soil.   (Au- 
thor's abstract) 
W89-12340 


EFFECT  OF  WATER  DEFICIT  AT  DIFFERENT 
GROWTH  PHASES  OF  PEANUT:  III.  RE- 
SPONSE TO  DROUGHT  DURING 
PREFLOWERING  PHASE. 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
R.  C.  Nageswara  Rao,  J.  H.  Williams,  M.  V.  K. 


Sivakumar,  and  K.  D.  R.  Wadia. 

Agronomy  Journal  AGJOAT,  Vol.  80,  No.  3,  p 

431-438,  May-June  1988.  9  fig,  4  tab,  21  ref. 

Descriptors:  'Plant  growth,  'Water  deficit,  'Pea- 
nuts, 'Crop  yield,  'Drought,  Agricultural  hydrol- 
ogy, Plant  physiology,  Cultivation,  Irrigation, 
Water  stress. 

Water  deficits  can  affect  peanut  yields  differential- 
ly depending  on  time  of  occurrence  and  intensity. 
Previous  reports  have  shown  that  moderate  water 
deficit  during  the  preflowering  phase  increases  pod 
yields  by  13  to  19%  relative  to  the  fully  irrigated 
control.  Crop  physiological  factors  are  presented, 
more  quantitatively,  that  contribute  to  these  in- 
creased yields.  In  the  1980  to  1981  and  1981  to 
1982  post-rainy  seasons,  a  study  was  conducted  on 
a  medium  deep  Alfisol  at  the  International  Crop 
Research  Institute  for  the  Semi-Arid  Tropics 
(ICRISAT)  in  central  India,  to  examine  the  re- 
sponses of  peanut  (Arachis  hypogaea  L.),  cv. 
Robut  33-1,  under  three  levels  of  soil  water  deficits 
during  preflowering  phase  relative  to  an  adequate- 
ly irrigated  control.  Three  intensities  of  drought 
were  created  (from  10-50  d  after  sowing  (DAS)) 
using-line  source  sprinkler  irrigation,  while  the 
control  was  irrigated  at  10-d  intervals.  Moderate 
water  deficits  during  the  preflowering  phase  in- 
creased subsequent  crop  growth  and  pod  growth 
rates  in  1980  to  1981  but  not  in  1981  to  1982. 
Differences  in  flowering  and  total  pod  numbers 
between  treatments  were  relatively  small  when 
compared  to  the  subsequent  differences  in  pod 
setting  and  maturity.  In  both  seasons,  greater  syn- 
chrony of  pod  set  in  the  moderately  stressed  plots 
resulted  in  a  greater  proportion  of  mature  pods  at 
final  harvest.  The  most  severely  stressed  plot  had 
lower  yields  despite  adequate  irrigation  subsequent 
to  the  preflowering  water  deficits.  (Author's  ab- 
stract) 
W89- 12346 


EFFECTS  OF  OZONE  AND  WATER  STRESS 
ON  CANOPY  TEMPERATURE,  WATER  USE, 
AND  WATER  USE  EFFICIENCY  OF  ALFALFA. 

California  Univ.,  Riverside.  Statewide  Air  Pollu- 
tion Research  Center. 
P.  J.  Temple,  and  L.  F.  Benoit. 
Agronomy  Journal  AGJOAT,  Vol.  80,  No.  3,  p 
439-447,  May-June  1988.  3  fig,  8  tab,  33  ref. 

Descriptors:  'Water  use,  'Water  use  efficiency, 
'Air  pollution  effects,  'Ozone,  'Water  stress, 
'Water  deficit,  'Alfalfa,  'Canopy,  'Irrigation  ef- 
fects, 'Temperature  effects,  Temperature  gradient, 
Agricultural  hydrology,  Crop  yield,  Soil  water, 
Loam,  Absorption,  Plant  growth,  Aging. 

Ozone  (03)  and  soil  water  deficit  are  two  environ- 
mental stresses  that  significantly  affect  the  growth 
and  yield  of  alfalfa  (Medicago  sativa  L.).  However, 
little  is  known  of  the  responses  of  field-grown 
alfalfa  to  03,  and  the  effects  of  the  interaction 
between  03  and  water  stress  on  canopy  tempera- 
ture and  water  relations  of  alfalfa  have  not  been 
previously  reported.  The  objective  of  this  2-yr 
study  was  to  determine  the  interactive  effects  of 
03  and  soil  water  deficits  on  canopy  temperatures, 
water  use,  and  water  use  efficiency  (WUE)  of 
alfalfa.  Alfalfa  (cv.  WL-514)  was  grown  in  30-3  by 
5.5-m  plots  on  Wasco  sandy  loam  (coarse-loamy, 
mixed,  nonacid,  thermic  Typic  Torriorthents)  in 
Shafter,  CA,  and  was  exposed  in  open-top  cham- 
bers to  five  levels  of  03  for  12  h  daily,  from  March 
to  October  of  1984  and  1985.  Ozone  treatments 
ranged  from  charcoal-filtered  air  (CF)  to  twice 
ambient  03  concentrations.  Each  plot  received 
either  normal  amounts  of  irrigation  (NI)  or  30% 
less  than  normal  (WS).  Canopy  temperature-air 
temperature  differentials  were  significantly  re- 
duced by  water  stress  an  average  of  27.9%  in  1984 
and  44.0%  in  1985.  Ozone  also  significantly  re- 
duced canopy  temp.-air  temp,  differentials  by  31% 
in  NI  and  37%  in  WS  plots  in  1984,  but  in  1985  03 
had  no  effect  on  canopy  temp.-air  temp  differen- 
tials. Water  use,  rate  of  soil  water  depletion,  or 
depth  of  effective  rooting  zone  were  not  affected 
by  03,  whereas  water  stress  significantly  reduced 
all  three.  Water  use  efficiency  was  significantly 
reduced  by  03,  averaging   12%  lower  in  nonfil- 
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tered  compared  with  CF  plots.  The  effects  of  03 
on  WUE  were  attributed  to  premature  senescence 
and  abscission  of  older  alfalfa  leaves.  (Author's 
abstract) 
W89- 12348 


CROP  WATER  STRESS  INDEX  AND  YIELD 
OF  WATER-DEFICIT-STRESSED  ALFALFA. 

Agricultural  Research  Service,  Prosser,  WA.  Irri- 
gated Agriculture  Research  and  Extension  Center. 
M.  J.  Hattendorf,  R.  E.  Carlson,  R.  A.  Halim,  and 
D.  R.  Buxton. 

Agronomy  Journal  AG  JO  AT,  Vol.  80,  No.  6,  p 
871-875,  November-December  1988.  5  fig,  3  tab,  17 
ref. 

Descriptors:  'Water  stress,  *Water  deficit,  *Crop 
yield,  'Alfalfa,  *Plant  growth,  *Soil-water-plant 
relationships,  Canopy,  Temperature  gradient,  Cul- 
tivation, Agricultural  hydrology,  Vapor  pressure, 
Hydrologic  cycle, 

The  yield  relationship  of  water-deficit-stressed  al- 
falfa (Medicago  sativa  L.)  with  the  Crop  Water 
Stress  Index  (CWSI)  may  be  dynamic  over  the 
alfalfa  harvest  period.  This  investigation  was  con- 
ducted to  define  the  alfalfa  yield-CWSI 
relationship(s),  to  test  possible  advantages  of  using 
the  CWSI  over  the  canopy-minus-air  temperature 
(T  sub  c  minus  T  sub  a)  differential,  and  to  com- 
bine the  yield-CWSI  relationship  with  a  growth 
function.  'Apollo  II'  alfalfa  was  grown  for  2  yr  in 
100-L  containers  set  into  the  ground  and  protected 
from  rain  by  a  movable  shelter.  The  soil  was  a 
Nicollet  silt  loam  topsoil  (fine-loamy,  mixed  mesic 
Aquic  Hapludoll).  Treatments  were  irrigation 
levels  of  112,  100,  88,  77,  and  65%  field  capacity. 
Five  harvests  were  taken  at  7-d  intervals  beginning 
21  d  after  an  initial  clipping.  Canopy  temperatures 
were  taken  daily  with  an  infrared  thermometer.  A 
series  of  exponential  yield-SWSI  curves  resulted 
rom  the  sequential  harvests.  Yield  reductions  of 
about  10%  and  20%  resulted  from  mean  CWSI  of 
0.05  and  0.10,  respectively,  over  42-d  periods.  The 
Gompertz  growth  function  was  modified  for 
water-deficit-stress  by  combining  it  with  the  expo- 
nential yield-CWSI  relationship.  Vapor-pressure 
deficit  (VPD0  effectively  normalized  the  (T  sub  c 
minus  T  sub  a)  data,  allowing  yield  data  of  the  2  yr 
to  be  combined  in  the  yield-mean  CWSI  relation- 
ship. Yield  and  T  sub  c  minus  T  sub  a  data  not 
normalized  for  VPD  showed  clear  separation  by 
year  for  slight  VPD  differences.  Alfalfa  yield  re- 
sponse to  water-deficit-stress  over  time  appeared 
to  be  adequately  described  by  the  combined  Gom- 
pertz function  and  the  yield-CWSI  ((T  sub  c  minus 
T  sub  a)  normalized  for  VPD)  curves.  (Author's 
abstract) 
W89-12350 


WATER  TRANSFER  THROUGH  COTTON 
PLANTS  CONNECTING  SOIL  REGIONS  OF 
DIFFERING  WATER  POTENTIAL. 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
J.  M.  Baker,  and  C.  H.  M.  van  Bavel. 
Agronomy  Journal  AGJOAT,  Vol.  80,  No.  6,  p 
993-997,  November-December  1988.  7  fig,  29  ref. 

Descriptors:  *Soil  water  potential,  *Soil  water, 
•Water  potentials,  'Root  zone,  *  Soil-water-plant 
relationships,  'Cotton,  'Agricultural  hydrology, 
Cultivation,  Irrigation  effects,  Hydrologic  proper- 
ties, Percolation,  Evaporation,  Simulation. 

Several  studies  have  shown  that  water  can  move 
through  plant  root  systems  from  wet  to  dry  soil 
during  periods  of  low  evaporative  demand.  It  has 
been  suggested  that  such  movement  could  be  im- 
portant in  alternate  furrow  or  drip  irrigation  sys- 
tems, where  water  is  applied  to  a  discrete  of  non- 
uniform manner.  This  question  was  examined, 
using  a  physical  experiment  and  computer  simula- 
tion. A  growth  chamber  experiment  was  conduct- 
ed with  three  rows  of  cotton  (Gossypium  hirsutum 
L.)  plants.  The  outer  row  plants  were  grown  over 
vertical  barriers  such  that  half  of  their  root  systems 
shared  a  volume  of  soil  with  the  center  row  plants, 
while  the  other  half  was  hydraulically  isolated  in 
separate  soil  compartments.  The  center  compart- 
ment was  allowed  to  dry,  while  the  out  compart- 
ments were  watered  daily.  Soil  moisture  was  meas- 


ured throughout  all  compartments  twice  daily  by 
gamma  densitrometry.  When  the  potential  gradient 
between  center  and  outer  compartments  reached 
1.0  MPa,  the  gamma  readings  showed  overnight 
movement  of  water  from  wet  to  dry  soil  that  could 
only  have  taken  place  through  the  root  systems  of 
the  outer  row  plants.  The  overnight  transfer  of 
water,  while  significant,  was  not  sufficient  to  fully 
supply  the  daytime  transpiration  demand  of  the 
unirrigated  center  row  plants.  It  was  also  less  than 
that  predicted  by  computer  simulation,  unless  the 
latter  reflected  the  inability  of  the  xylem  water 
potential  of  cotton  plants  to  equilibrate  with  soil 
water  potential  during  periods  of  low  evaporative 
demand.  Regardless,  the  results  suggest  that  water 
transfer  by  root  systems  should  not  be  excluded  in 
simulations  of  water  movement  in  the  soil-plant- 
atmosphere  system.  (Author's  abstract) 
W89-12353 


LEAF  WATER  POTENTIAL,  RELATIVE 
WATER  CONTENT,  AND  DIFFUSIVE  RESIST- 
ANCE AS  SCREENING  TECHNIQUES  FOR 
DROUGHT  RESISTANCE  IN  BARLEY. 

Bangladesh     Agricultural     Univ.,     Mymensingh. 

Dept.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  3F. 
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INFLUENCE  OF  CROP  WATER  ENVIRON- 
MENT AND  DRY  MATTER  ACCUMULATION 
ON  GRAIN  YIELD  OF  NO-TILL  WINTER 
WHEAT. 

Saskatchewan  Univ.,  Saskatoon.  Crop  Develop- 
ment Centre. 

M.  H.  Entz,  and  D.  B.  Fowler. 
Canadian  Journal  of  Plant  Science  CPLSAY,  Vol. 
69,  No.  2,  p  367-375,  April  1989.  1  fig,  2  tab,  29  ref. 

Descriptors:  'Crop  yield,  'Wheat,  'Agricultural 
hydrology,  'Evapotranspiration,  'Water  stress, 
'Soil-water-plant  relationships,  'Water  deficit, 
Available  water,  Model  studies,  Soil  water,  Plant 
growth. 

The  influence  of  crop  water  environment  on  the 
productivity  of  no-till  winter  wheat  (Triticum  aes- 
tivum  L.  'Norstar')  was  observed  for  17  site-years 
of  trials  in  Saskatchewan  between  1984  and  1986. 
Growing  season  precipitation  (P)  averaged  212 
mm  (approximately  120%  of  average)  and  pan 
evaporation  (E)  averaged  749  mm  for  these  trials. 
Precipitation  was  approximately  evenly  distributed 
across  the  growing  season  while  E  increased  from 
a  low  of  6.5  mm/d  in  early  May  to  a  high  of  8.3 
mm/d  immediately  after  anthesis.  Consequently, 
water  stress  was  highest  after  anthesis.  Total  eva- 
potranspiration (ET)  (soil  water  use  to  130  cm  plus 
growing  season  P)  ranged  from  171  to  364  mm  and 
approximately  20%  of  the  eT  was  derived  from 
soil  water  reserves.  The  average  ratio  of  ET  before 
and  after  anthesis  was  1:7:1  and  in  many  instances 
water  utilized  after  anthesis  was  almost  exclusively 
derived  from  intermittent  rainfall  events.  Several 
yield-water  models  were  fit  to  the  data  in  order  to 
establish  a  relationship  between  the  crop  water 
environment  and  grain  yield.  Yields  ranged  from 
1316  to  5003  kg/ha  and  were  most  closely  associat- 
ed with  the  water  environment  (soil  water,  E  and 
P)  during  the  time  from  stem  elongation  to  anthesis 
(r  squared  =  0.71).  Water  use  efficiency,  expressed 
as  kg/ha  grain  yield  divided  by  ET,  ranged  from 
6.3  to  18.8  kg/ha-mm  and  was  positively  correlat- 
ed with  spikes/sq  m  (r  =  0.59),  kernel  weight  (r  = 
0.73),  dry  matter  at  anthesis  (r  =  0.84),  and  nega- 
tively correlated  with  E  during  the  30  days  prior 
to  anthesis  (r  =  0.75).  Both  dry  matter  at  anthesis 
and  dry  matter  at  maturity  were  linearly  correlated 
with  grain  yield  (r  =  0.85  and  0.92,  respectively). 
Both  observations  suggested  that  high  grain  yields 
required  high  dry  matter  yields.  (Author's  ab- 
stract) 
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EFFECT  OF  CROP  ROTATION  AND  FERTIL- 
IZATION ON  THE  QUANnTATTVE  RELA- 
TIONSHIP BETWEEN  SPRING  WHEAT 
YIELD  AND  MOISTURE  USE  IN  SOUTH- 
WESTERN SASKATCHEWAN. 
Agriculture    Canada,    Swift    Current    (Saskatche- 


wan). Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 
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DIFFERENTIAL  GENOTYPIC  RESPONSE  TO 
DROUGHT  STRESS  AND  SUBSOIL  ALUMI- 
NUM IN  SOYBEAN. 

Wisconsin  Univ. -Madison.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
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DROUGHT  EFFECT  ON  LEAF  CONDUCT- 
ANCE AND  LEAF  ROLLING  IN  FORAGE 
GRASSES. 

Agriculture  Canada,  Agassiz  (British  Columbia). 

Research  Station. 

S.  Bittman,  and  G.  M.  Simpson. 

Crop  Science  CRPSAY,  Vol.  29,  No.  2,  p  338-344, 

March- April  1989.  5  fig,  4  tab,  35  ref. 

Descriptors:  'Water  loss,  'Drought,  'Leaves, 
•Conductance,  'Forages,  Seasonal  variation, 
Grasses,  Wheatgrasses,  Hydrological  regime,  Soil 
types,  Water  potentials. 

Control  of  water  loss  is  essential  for  plants  grow- 
ing in  the  northern  Great  Plains.  The  objectives  of 
this  study  were  to  examine  seasonal  changes  in  leaf 
conductance  of  three  forage  grasses,  smooth  bro- 
megrass,  Altai  wildrye,  and  crested  wheatgrass, 
growing  under  contrasting  water  regimes  to  relate 
changes  in  leaf  conductance  to  leaf  water  status, 
and  to  examine  the  relationship  between  leaf  roll- 
ing response  and  leaf  water  status  in  crested  wheat- 
grass.  The  study  was  conducted  on  deep  black  soil 
at  Melfort,  Saskatchewan.  Rainout  shelters  and 
irrigation  were  used  to  impose  two  contrasting 
water  regimes.  Altai  wildrye  generally  had  higher 
leaf  conductance  than  the  other  two  species,  while 
smooth  bromegrass  had  low  leaf  conductance  early 
in  the  season  when  its  leaf  water  potential  was 
high.  Under  favorable  moisture,  crested  wheat- 
grass  had  lowest  proportion  of  conductance  from 
abaxial  surface  among  the  species,  although  abaxial 
conductance  in  smooth  bromegrass  and  Altai  wil- 
drye declined  more  rapidly  than  adaxial  conduct- 
ance under  drought.  Much  of  the  variation  in  leaf 
conductance  was  not  accounted  for  by  leaf  water 
potential  in  all  three  species.  Leaf  conductance  also 
changed  gradually  with  leaf  pressure  potential 
over  a  wide  range  of  leaf  pressure  potential  values, 
particularly  in  the  mornings.  In  contrast,  leaf  roll- 
ing in  crested  wheatgrass  was  strongly  related  to 
both  leaf  water  potential  and  leaf  pressure  poten- 
tial. The  data  suggest  that  other  factors  such  as  the 
rate  of  leaf  water  loss  affect  stomatal  response  to 
tissue  water  loss.  (Author's  abstract) 
W89-12438 


SIMULATION  MODEL  FOR  STUDYING 
PHYSIOLOGICAL  WATER  STRESS  RE- 
SPONSES OF  WHOLE  PLANTS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

K.  J.  McCree,  and  C.  J.  Fernandez. 

Crop  Science  CRPSAY,  Vol.  29,  No.  2,  p  353-360, 

March-April  1989.  7  fig,  3  tab,  16  ref. 

Descriptors:  'Simulation,  'Water  stress,  'Plant 
physiology,  'Soil-water-plant  relationships, 
'Model  studies,  'Water  deficit,  Photosynthesis, 
Respiration,  Conductance,  Stomata,  Leaves, 
Growth,  Carbon  dioxide,  Salinity,  Carbon,  Irriga- 
tion, Roots. 

Simulation  models  are  useful  tools  for  integrating 
ideas  about  physiological  responses  to  soil  water 
deficits  at  the  whole  plant  level.  A  model  that 
mimics  the  behavior  of  plants  exposed  to  a  single 
cycle  of  water  deficit  under  controlled  environ- 
ment conditions  uses  linear  functions  to  describe 
the  following  basic  physiological  responses  to  soil 
water:  (1)  rate  of  new  leaf  production,  (2)  stomatal 
closure,  (3)  rate  of  senescence  as  it  affects  stomatal 
conductance,  photosynthetic  and  respiratory  rates, 
and  leaf  area.  Simulations  with  the  model  demon- 
strated how  the  assumption  of  a  hyperbolic  de- 
pendence of  photosynthetic  rate  on  internal  C02 
concentration  could  lead  to  an  increase  in  water 
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use  efficiency  as  stomates  close.  The  model  con- 
firmed published  data  showing  that  stomatal  clo- 
sure induced  by  salinization  increases  the  efficien- 
cy under  water  stress  and  leads  to  a  greater  C  gain 
per  irrigation  cycle.  Other  simulations  demonstrat- 
ed how  an  increase  in  the  volume  of  soil  explored 
by  unit  mass  of  new  roots  could  lead  to  greater 
amounts  of  water  uptake  and  C  gain  per  cycle. 
Interactions  among  these  and  other  factors  can  be 
studied  in  a  way  that  would  not  otherwise  be 
possible.  (Author's  abstract) 
W89- 12439 


INFLUENCE  OF  WATER  MANAGEMENT  ON 
GROWTH  AND  YIELD  OF  NO-TILL  PLANTED 
RICE. 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 
S.  M.  Dabney,  and  B.  J.  Hoff. 
Crop  Science  CRPSAY,  Vol.  29,  No.  3,  p  746-752, 
May-June  1989.  3  tab,  30  ref. 

Descriptors:  'Irrigation  management,  'Water 
stress,  'Sprinkler  irrigation,  *Rice,  "Crop  yield, 
Growth,  Productivity,  Tensiometers,  Monitoring, 
Irrigation,  Flood  irrigation,  Seeds,  Plant  diseases, 
Biomass,  Evapotranspiration. 

To  determine  the  feasibility  of  producing  rice  on 
lands  equipped  with  sprinkler-irrigation  systems, 
the  productivity  of  flood-irrigated  rice  was  com- 
pared with  that  of  rice  grown  under  two  levels  of 
sprinkler  irrigation  on  a  Mhoon  silty  clay  from 
1984  to  1986.  Two  high-quality  cultivars,  'Labelle' 
and  'Lemont,'  were  compared  with  'CICA-8,'  one 
of  the  most  productive  cultivars  on  favored  upland 
sites  in  Latin  America.  Soil  matric  potential  was 
monitored  daily  with  tensiometers  placed  at  15-cm 
and  30-cm  soil  depths.  Beginning  30  d  after  no-till 
drill  planting  into  a  killed  legume  cover  crop,  rice 
was  flood-irrigated  or  sprinkler-irrigated  when  soil 
matric  potential  at  either  depth  fell  below  -20  or  - 
50  kPa.  Each  cultivar  matured  later  and  yielded 
less,  as  a  result  of  reduced  numbers  of  seed  per 
panicle  and  reduced  seed  weight,  when  grown 
under  sprinkler  irrigation  compared  with  flooded 
culture.  In  years  without  severe  disease,  Lemont 
and  CICA-8  yields  were  reduced  10  to  25%  from 
the  5000  to  6700  kg/ha  produced  under  flood, 
while  Labelle  yield  was  reduced  27  to  56%. 
During  1986,  rotten-neck  blast  reduced  yields  of  all 
cultivars  grown  under  sprinkler-irrigated  condi- 
tions by  60  to  80%.  Biomass  production  and  yield 
differed  between  the  two  levels  of  sprinkler  irriga- 
tion only  when  precipitation  plus  irrigation  was 
less  than  potential  evapotranspiration  (PE).  It  is 
concluded  that  no  level  of  sprinkler  irrigation  can 
completely  eliminate  water  stress  in  upland  rice 
when  PE  is  high.  (Author's  abstract) 
W89-12440 


MODEL  OF  THE  PHOSPHORUS  DYNAMICS 
OF  CALLUNA  HEATHLAND. 

Institute  of  Terrestrial  Ecology,  Wareham  (Eng- 
land). Furzebrook  Research  Station. 
S.  B.  Chapman,  R.  J.  Rose,  and  R.  T.  Clark. 
Journal  of  Ecology  JECOAB,  Vol.  77,  No.  1,  p  35- 
48,  March  1989.  8  fig,  2  tab,  35  ref. 

Descriptors:  'Cycling  nutrients,  'Phosphorus, 
'Soil  chemistry,  'Heathlands,  'Model  studies, 
Land  management,  Vegetation,  Leaching,  Inciner- 
ation, Adsorption. 

The  nutrient  dynamics  of  heathland  were  studied 
with  emphasis  on  the  examination  of  data  from  a 
dynamic  and  functional  perspective  rather  than  a 
static  or  budget  angle.  The  model  PCAL  was  used 
to  examine  the  long-term  consequences  of  manage- 
ment techniques,  and  the  importance  of  specific 
factors  in  the  phosphorus  economy  of  Calluna 
heathlands.  PCAL  is  controlled  by  the  intrinsic 
growth  of  the  vegetation,  simulated  by  the  Gom- 
pertz  function,  but  limited  by  availability  of  inor- 
ganic phosphorus  in  the  soil,  and  operates  by  either 
annual  or  monthly  time  steps.  As  vegetation  cover 
develops,  so  organic  matter  accumulates  within  the 
root  zone,  and  mineral  phosphorus  present  in  the 
parent  sand  material  comes  into  solution.  During 
this  stage  the  adsorption  capacity  of  the  soil  is 
insufficient  to  hold  all  the  phosphorus  that  is  re- 


leased and  there  is  a  constant  loss  by  leaching.  As 
the  vegetation  develops,  so  incorporation  of  phos- 
phorus into  the  root  and  soil  organic  matter  in- 
creases, until  a  stage  is  reached  where  losses  by 
leaching  occur  only  after  heath  fires.  The  most 
important  implications  of  the  model  center  on  the 
adsorption  capacity  of  the  soil  system  and  vari- 
ations in  the  levels  of  available  soil  phosphorus 
upon  primary  production.  The  phosphorus  adsorp- 
tion capacity  of  the  soil  is  important  when  consid- 
ering the  effect  of  heather  burning  upon  heathland 
management.  In  cases  where  the  adsorptive  capac- 
ity is  low,  the  soil  is  unable  to  hold  all  of  the 
phosphorus  that  is  liberated  on  burning,  and  a 
proportion  of  the  soluble  phosphorus  may  be  lost 
in  drainage  water.  Heathland  vegetation  is  well 
adapted  to  survive  on  low  phosphorus  soils.  As 
only  low  levels  of  inorganic  phosphorus  can  be 
held  within  the  soil  it  is  advantageous  for  accumu- 
lation and  slow  release  to  take  place  within  the 
organic  components  of  the  system.  (White-Reimer- 
PTT) 
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WOODY  SEEDLING  DYNAMICS  IN  AN  EAST 
TEXAS  FLOODPLAIN  FOREST. 

Rice  Univ.,  Houston,  TX.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
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SOME  RELATIONSHIPS  BETWEEN  PLANT 
GROWTH  AND  SOIL  MOISTURE  VARI- 
ATIONS. 

Kagoshima  Univ.  (Japan).  Lab.  of  Tropical  Crops. 
A.  Sumi. 

Memoirs  of  the  Faculty  of  Agriculture,  Kagoshima 
University  MAKUA6,  Vol.  25,  pp.  39-51,  March 
1989.  14  fig,  Href. 

Descriptors:  'Soil  water,  'Soil-water-plant  rela- 
tionships, 'Plant  growth,  Evapotranspiration,  Soy- 
beans, Sorghum,  Water  requirements. 

Soybean  and  sorghum  plants  were  grown  under 
various  types  of  soil  moisture  variations.  The  ef- 
fects of  soil  moisture  variation  upon  growth  incre- 
ment, evapotranspiration  and  water  requirement 
were  examined.  Although  growth  under  greater 
soil  moisture  variation  tended  to  be  smaller  than 
that  under  less  variation  in  all  the  mean  soil  mois- 
ture plots,  no  significant  difference  was  seen  until 
the  range  of  soil  moisture  variation  was  greater 
than  30  percent.  Evapotranspiration  was  signifi- 
cantly smaller  when  soil  moisture  variation  became 
greater  than  30  percent  and  the  mean  soil  moisture 
ratio  and  the  range  of  soil  moisture  variation  was 
21.3%.  The  effect  of  soil  moisture  variation  upon 
water  requirement  did  not  appear  to  be  important. 
It  is  concluded  that  mean  soil  moisture  ratio  was 
valid,  to  a  certain  extent,  in  the  relationships  of 
plant  growth,  evapotranspiration  and  water  re- 
quirement with  the  soil  moisture  conditions,  except 
under  extreme  soil  moisture  variations.  (Mertz- 
PTT) 
W89-12776 


EARLY  GROWTH  IN  SORGHUM  PLANT 
UNDER  COMBINED  TREATMENTS  OF  SOIL 
MOISTURE  AND  CALCIUM  PHOSPHATE  AP- 
PLICATION. 

Kagoshima  Univ.  (Japan).  Lab.  of  Tropical  Crops. 
A.  Sumi. 

Memoirs  of  the  Faculty  of  Agriculture,  Kagoshima 
University  MAKUA6,  Vol.  25,  pp.  53-63,  March 
1989.  9  fig,  1  tab,  14  ref. 

Descriptors:  'Sorghum,  'Soil  water,  'Soil-water- 
plant  relationships,  'Plant  growth,  'Calcium  com- 
pounds, 'Phosphorus  compounds,  Calcium  phos- 
phate, Evapotranspiration,  Transpiration,  Dry 
matter,  Synergistic  effects. 

The  sorghum  cultivar  Sorghum-Sudan  Hybrid  was 
grown  in  25  13-liter  seedling  culture  boxes,  under 
soil  moisture  treatments.  Five  replicates  of  each 
moisture  treatment  were  subjected  to  different 
concentrations  of  calcium  phosphate.  Growth  in- 
creased hyperbolically  with  increase  in  the  soil 
moisture  ratio  and  the  amount  of  calcium  phos- 
phate applied.  Deficiencies  of  soil  moisture  and  the 


calcium  phosphate  affected  not  only  dry  matter 
production,  but  also  the  distribution  of  dry  matter. 
These  two  factors  appear  to  be  interactive.  The 
results  suggest  that  the  influences  of  these  two 
factors  upon  water  use  efficiency  were  small,  and 
there  was  a  close  connection  between  mechanisms 
affecting  dry  matter  production  and  transpiration. 
(Mertz-PTT) 
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DROUGHT  EFFECTS  ON  WATER  RELATIONS 
OF  THREE  CULTIVATED  GRASSES. 

Agriculture  Canada,  Regina  (Saskatchewan).  Re- 
search Station. 

S.  Bittman,  and  G.  M.  Simpson. 
Crop  Science  CRPSAY,  Vol.  29,  No.  4,  p  992-999, 
1989.  4  fig,  4  tab,  29  ref. 

Descriptors:  'Grasses,  'Cultivation,  'Forages, 
'Soil- water-plant  relationships,  'Soil  water  poten- 
tial, 'Plant  water  potential,  'Drought  resistance, 
Irrigation  effects,  Irrigation  requirements,  Leaves, 
Osmosis,  Membrane  processes,  Water  require- 
ments, Growth  kinetics,  Wheatgrasses,  Brome- 
grass,  Environmental  control,  Environmental  ef- 
fects, Great  Plains. 

Water  is  the  predominant  environmental  factor 
controlling  yield  of  forages  in  the  northern  Great 
Plains.  This  study  was  conducted  to  compare  the 
effects  of  contrasting  soil  water  regimes  on  the 
water  relations  of  smooth  bromegrass,  crested 
wheatgrass,  and  Altai  wildrye.  The  grasses  were 
grown  on  deep  black  soil  under  two  soil  water 
regimes:  DRY  plots  were  covered  by  rainout  shel- 
ters beginning  at  the  end  of  May  and  IRR  plots 
were  watered  when  soil  potential  averaged  -0.07 
megapascals.  Measurements  of  soil  water  potential, 
leaf  water  potential,  osmotic  potential,  and  relative 
water  content  were  taken  periodically  during  first 
and  second  growths  in  1983  and  1984.  Crested 
wheatgrass  generally  had  lower  leaf  water  poten- 
tial and  relative  water  content  than  smooth  brome- 
grass or  Altai  wildrye.  At  a  specific  soil  water 
potential,  leaf  water  potential  of  crested  wheat- 
grass  was  0.3  to  0.7  megapascals  lower  than  that  of 
smooth  bromegrass,  possibly  resulting  from  small 
xylem  vessels  in  crested  wheatgrass.  Osmotic  ad- 
justment in  crested  wheatgrass  and  smooth  brome- 
grass was  similar,  but  crested  wheatgrass  lost  more 
water  for  a  change  in  pressure  potential,  which 
helped  it  maintain  pressure  potential.  Differences 
in  water  relations  reflected  growth  patterns  and 
drought  resistance  strategies  previously  reported 
for  these  species.  (Author's  abstract) 
W89-13135 


WATER  UPTAKE  BY  COTTON  ROOTS 
DURING  FRUIT  FILLING  IN  RELATION  TO 
IRRIGATION  FREQUENCY. 

Agricultural    Research    Service,    Phoeniz,    AZ. 

Western  Cotton  Research  Lab. 

J.  W.  Radin,  J.  R.  Mauney,  and  P.  C.  Kerridge. 

Crop  Science  CRPSAY,  Vol.  29,  No.  4,  p  1000- 

1005,  1989.  5  fig,  2  tab,  33  ref.  BARD  Grant  1-467- 

82. 

Descriptors:  'Roots,  'Drip  irrigation,  'Soil-water- 
plant  relationships,  'Irrigation  practices,  'Cotton, 
Plant  water  potential,  Plant  growth,  Irrigation  re- 
quirements, Hydraulic  conductivity,  Crop  produc- 
tion, Leaves,  Fruit  crops,  Soil  water,  Transpiration 
ratio,  Regression  analysis,  Water  stress,  Roots,  Ari- 


Yield  of  irrigated  cotton  increases  as  the  interval 
between  water  applications  is  decreased,  even  if 
the  total  amount  of  water  applied  is  unchanged. 
Experiments  were  undertaken  to  compare  season- 
long  water  relations  of  high-frequency  drip-irrigat- 
ed cotton  (one-to-two-day  intervals)  to  cotton  irri- 
gated at  approximately  two-week  intervals.  The 
crop  was  grown  at  two  locations  in  central  Arizo- 
na on  a  Mohall  sandy  loam  and  an  Avondale  clay 
loam.  In  two-year  trials  at  each  location,  irrigation 
frequency  had  inconsistent  effects  on  midday  leaf 
water  potential  during  vegetative  growth.  When 
the  crop  developed  a  heavy  fruit  load,  however, 
leaf  water  potential  of  plants  on  the  longer  cycles 
was  much  lower  than  that  of  drip-irrigated  plants, 
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even  after  irrigation  when  ample  soil  moisture 
should  have  been  available.  Plant  hydraulic  con- 
ductances, estimated  from  regressions  of  single-leaf 
transpiration  rate  against  leaf  water  potential,  were 
high  in  both  treatments  early  in  the  season.  Hy- 
draulic conductance  decreased  greatly  during 
fruiting  in  plants  on  long  irrigation  cycles  but  less 
so  in  drip-irrigated  plants.  Late  in  the  season,  after 
fruit  maturation  and  during  plant  regrowth,  con- 
ductances were  again  high  and  similar  in  the  two 
treatments.  The  results  imply  that  during  heavy 
fruiting,  mild  water  stress  associated  with  long 
irrigation  cycles  triggers  deterioration  of  the  root 
system  that  is  very  slow  to  be  reversed.  High- 
frequency  drip  irrigation,  by  preventing  cyclical 
stress,  apparently  minimized  this  deterioration 
during  fruit  filling.  (Author's  abstract) 
W89-13136 

2J.  Erosion  and  Sedimentation 


SEDIMENT  AND  NUTRIENT  LOSSES  FROM 
AN  UNIMPROVED,  ALL-YEAR  GRAZED  WA- 
TERSHED. 

Agricultural   Research  Service,  Coshocton,  OH. 

North  Appalachian  Experimental  Watershed. 

L.  B.  Owens,  W.  M.  Edwards,  and  R.  W. 

VanKeuren. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  2,  p  232-238,  April/June  1989.  6  fig,  5  tab, 

22  ref. 

Descriptors:  "Soil  erosion,  'Nutrient  removal, 
•Agricultural  watersheds,  'Grazing,  Sediments, 
Streams,  Nutrients,  Watersheds,  Potassium,  Calci- 
um, Magnesium,  Sodium,  Chlorine,  Cattle,  Ohio, 
Water  quality. 

A  common  practice  for  grazing  land  in  the  humid, 
eastern  United  States  is  continuous  grazing  with 
little  or  no  fertilizer  use.  Concentrations  and  trans- 
port of  nutrients  from  a  28-ha  unimproved  grassed 
watershed  were  assessed  in  east-central  Ohio  for  2 
years  without  the  presence  of  livestock,  for  3  years 
with  a  17-cow  beef  (Bos  taurus)  herd  grazing 
during  the  summer  months  only,  and  for  an  addi- 
tional 6  year  period  with  all  year  grazing  with  hay 
being  brought  in  for  the  winter  feed.  Nutrient 
concentrations  remained  low  during  all  three  graz- 
ing levels.  An  exception  was  K  concentration 
which  increased  with  all-year  grazing.  Concentra- 
tions of  N03-N,  mineral-N,  Ca,  Mg,  Na,  and  CI 
were  similar  to  or  less  than  the  concentrations 
from  a  nearby  17.7  ha  wooded  watershed  that 
contained  no  pastured  areas  and  received  no  agri- 
cultural inputs.  Nutrient  concentrations  showed  no 
consistent  seasonal  variations.  Concentrations  of 
organic-N,  total  organic  C  and  sediment  increased 
with  increased  grazing  pressure.  Greatest  sediment 
concentrations  and  transport  rates  generally  oc- 
curred during  July  and  August  regardless  of  graz- 
ing systems.  Largest  monthly  average  sediment 
concentrations  were  0.8,  1.3,  and  3.2  g/L  for  the 
three  systems,  respectively;  annual  sediment  losses 
were  0.2,  1.2,  and  2.1  Mg/Ha,  respectively.  All- 
year  cattle  grazing/feeding  on  an  unimproved  pas- 
ture in  this  area  would  not  be  expected  to  produce 
degradation  of  stream  water  quality  from  nutrient 
concentrations  or  transport.  (Author's  abstract) 
W89-12186 


TEMPORAL  VARIATION  IN  NITRATE  AND 
NUTRIENT  CATIONS  IN  DRAINAGE  WATERS 
FROM  A  DECIDUOUS  FOREST. 

Great    Lakes    Forestry    Research    Centre,    Sault 

Sainte  Marie  (Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12187 


METHODOLOGICAL     FUNDAMENTALS     IN 

STUDYING     SEDIMENTATION     IN     RESER- 

VOIRS--A  SURVEY  (METODOLOGICHESKIE 

OSNOVY    IZUCHENTYA   SEDIMENTATSn   V 

VODOEMAKH)  (OBZOR). 

Akademiya  Nauk  Armyanskoi  SSR,  Sevan.   Hy- 

drobiological  Station. 

L.  O.  Glushchenko. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 

No  2,  p  68-76,  1988.  1  fig,  1  tab,  39  ref.  English 


summary. 

Descriptors:   'Sedimentation,   'Sediment  sampler, 
'Reservoirs,  Instrument  design,  Data  acquisition. 

The  fundamental  principles  governing  the  oper- 
ation of  sediment  traps  in  water  bodies  are  present- 
ed. Factors  affecting  the  validity  of  estimating  the 
flow  of  the  sedimenting  particles  under  natural 
conditions  are  considered.  The  basic  sediment  trap 
design  requirements  to  collect  sedimenting  sub- 
stances are  as  follows:  for  cylindrical  shape,  the 
cylinder  height/diameter  ratio  >5  under  D>45 
mm.  The  periods  of  trap  exposure  in  the  water 
must  be  minimized  to  1  to  3  days.  (Author's  ab- 
stract) 
W89-12283 


MICROHETEROTROPHIC  ACnVITY  IN  A 
SUBANTARCnC  INTERTIDAL  SEDIMENT 
RELATIVE  TO  NUTRIENT  SUPPLY. 

Centre  de  Recherches  Oceanographiques,  Abidjan 

(Ivory  Coast). 

M.  Bouvy. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 

No.  2,  p  245-255,  April  1989.  2  fig,  1  tab,  55  ref. 

Descriptors:  'Heterotrophic  bacteria,  'Intertidal 
areas,  'Marine  sediments,  'Limiting  nutrients, 
•Marine  bacteria,  'Antarctic,  'Mud  flats,  'Respi- 
ration, 'Mineralization,  Carbon  radioisotopes,  Sub- 
strates, Glucose,  Amino  acids,  Seasonal  variation, 
Water  temperature,  Kerguelen  Islands,  Aquatic 
bacteria,  Intertidal  sediments,  Organic  matter,  Su- 
bantarctic,  Metabolism,  Absorbtion,  Bacterial 
physiology. 

Microbial  uptake  and  respiration  (mineralization) 
with  C14-labeled  glutamic  acid  and  glucose  were 
studied  over  a  year  with  a  sampling  every  week  in 
an  intertidal  muddy  sediment  located  in  the  suban- 
tarctic  zone  (Kerguelen  archipelago).  The  rate  at 
which  the  test  substrate  was  incorporated  into  cell 
material  plus  that  respired  as  C02  was  used  to 
calculate  the  relative  microbial  activity  (total 
uptake).  Organic  matter  supplies  were  directly 
linked  to  the  temperature.  Obvious  seasonal  vari- 
ations in  the  relative  activity  and  respiration  per- 
cent were  noted  for  both  substrates.  Significant 
positive  linear  correlations  were  observed  between 
glucose  and  glutamic  acid  total  uptake  with  maxi- 
mum values  during  the  winter  (close  to  50%  and 
30%,  respectively).  Negative  correlations  between 
bacterial  heterotrophic  activities  and  other  param- 
eters such  as  temperature,  organic  matter  concen- 
tration and  bacterial  abundance  were  observed.  All 
these  physiological  responses  suggest  that  deficien- 
cies of  available  organic  nutrient  in  winter  are 
responsible  for  the  'stress'  of  the  natural  heterotro- 
phic microbial  communities.  (Author's  abstract) 
W89- 12290 


SURFACE  SUBLJTTORAL  SEDIMENTS  OF 
FLORUJA  BAY. 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 

(England).  Dept.  of  Geology. 

D.  Bosence. 

Bulletin  of  Marine  Science  BMRSAW,  Vol.  44, 

No.  1,  p  434-453,  January  1989.  14  fig,  1  tab,  18  ref. 

Descriptors:  'Florida  Bay,  'Reviews,  'Marine 
sediments,  'Estuaries,  'Sedimentation,  'Sedimen- 
tary structures,  Coastal  marshes,  Mud  fiats, 
Bottom  sediements,  Lake  sediments,  Banks. 

Previous  work  on  the  surface  sediments  of  Florida 
Bay  are  reviewed.  A  detailed  analysis  was  con- 
ducted of  sediments  from  the  restricted  Cross 
Banks  area  and  the  more  open  marine  Buchanan 
Keys  area.  Sediments  of  the  Cross  Banks  area  are 
composed  principally  of  mollusk  and  foraminifer 
grains  with  a  pelleted,  silt-sized  matrix.  Textures 
on  the  banks  vary  from  windward  mud-pebble- 
conglomerates,  packstones  and  grainstones  to 
bank-top  leeward,  and  lake,  wackestones  and  mud- 
stones.  The  mudstones  deposited  in  patchy  to 
dense  seagrass  beds.  Sediments  of  the  Buchanan 
Banks  area  comprise  grains  of  Halimeda,  coral  and 
lithoclasts  in  addition  to  mollusk  and  foraminifera 
grains.  Windward  facies  are  packstones,  grain- 
stones  and  some  Porites  framestones.  Bank  top  and 


leeward  margins  accumulate  peloidal  mudstones 
and  wackestones  under  seagrass  cover.  Lake  floors 
have  a  thin  packstone  covering.  In  both  areas, 
facies  consistently  occur  as  bands  paralleling  the 
bank  margins.  Sedimentary  structures,  textures, 
seagrass  rhizome  depths  and  measurements  of 
changes  in  bank  morphology  all  indicate  windward 
erosion  and  leeward  deposition  and  mound  sedi- 
ment. This  supports  recent  hypotheses  of  down- 
wind bank  migration,  and  suggests  that  this  occurs 
in  normal  but  sporadic  weather  conditions.  When 
surface  sediment  composition  and  benthic  commu- 
nities are  compared  regionally  within  south  Flori- 
da, they  show  a  trend  of  reducing  diversity  from 
the  reef  tract  through  to  central  Florida  Bay.  Sedi- 
ment textures  vary  locally  with  windward  and 
leeward  environments  but  show  few  regional 
trends  in  their  occurrence.  (See  also  W89- 12363) 
(Author's  abstract) 
W89-12364 


ORIGIN,  GROWTH  AND  EVOLUTION  OF 
CARBONATE  MUDBANKS  IN  FLORIDA  BAY. 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Marine  Geology  and 
Geophysics. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-12365 


TOWARD  A  MODEL  FOR  OPEN-BASIN  AND 
CLOSED-BASIN  DEPOSITION  IN  ANCDXNT 
LACUSTRINE  SEQUENCES:  THE  NEWARK 
SUPERGROUP  (TRIASSIC-JURASSIO,  EAST- 
ERN NORTH  AMERICA. 

Emory  Univ.,  Atlanta,  GA.  Dept.  of  Geology. 
P.  J.  W.  Gore. 

Palaeo  PPPYAB,  Vol.  70,  No.  1-3,  p  29-51,  April 
1989.  10  fig,  100  ref.  National  Geographic  Society 
grant  3008-84. 

Descriptors:  'Sedimentation,  'Paleohydrology, 
•Paleoclimatology,  'Lake  sediments,  'Geologic 
units,  'Sedimentology,  Lakes,  Fluctations,  Geo- 
logic history. 

Climate  and  tectonics  have  a  profound  influence 
on  the  lacustrine  sedimentary  record  because  they 
affect  hydrologic  systems  in  depositional  basins. 
Lakes  in  hydrologically-closed  basins  tend  to  fluc- 
tuate in  depth,  producing  transgressive-regressive 
sequences,  sometimes  associated  with  evaporites. 
Lakes  in  hydrologically-open  basins  tend  to  have 
stable  shorelines,  producing  thick  sedimentary  de- 
posits that  lack  transgressive-regressive  sequences 
and  evaporites.  In  addition,  some  lakes  fluctuate 
between  open  and  closed,  producing  transgressive- 
regressive  sequences  in  which  deep  water  sedi- 
ments were  deposited  when  the  lake  was  overflow- 
ing, and  shallow  water  sediments  capped  by  su- 
baerial  exposure  surfaces  were  deposited  when  the 
basin  was  closed.  Lacustrine  deposits  in  the  north- 
ern part  of  the  Newark  Supergroup  consist  of 
cyclic  transgressive-regressive  sequences,  locally 
containing  evaporites.  They  are  interpreted  as  de- 
posits of  hydrologically-closed  basins,  which  occa- 
sionally became  open  at  lake  high-stand.  In  the 
southern  part  of  the  Newark  Supergroup,  many  of 
the  lacustrine  sequences  are  thicker,  lack  evapor- 
ites, and  some  contain  coal  and  siderite.  These 
features  suggest  deposition  in  hydrologically-open 
basins.  Fluvial  paleocurrents  in  at  least  one  south- 
ern basin  suggest  throughflow  and  open  basin  dep- 
osition. Thin  lacustrine  sequences  interpreted  as 
perennial  fioodplain  lake  deposits  are  associated 
with  these  fluvial  systems,  and  may  also  indicate 
open  basin  conditions.  (Author's  abstract) 
W89-12375 


FACIES  RELATIONSHIPS  AND  SEDIMENTA- 
TION IN  LARGE  RIFT  LAKES  AND  IMPLICA- 
TIONS FOR  HYDROCARBON  EXPLORA- 
TION: EXAMPLES  FROM  LAKES  TURKANA 
AND  TANGANYIKA. 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
A.  S.  Cohen. 

Palaeo  PPPYAB,  Vol.  70,  No.  1-3,  p  65-80,  April 
1989.  4  fig,  2  tab,  58  ref. 
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WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 


Descriptors:  *Sedimentology,  'Sedimentation, 
•Lake  sediments,  'Geologic  formations,  'Stratig- 
raphy, 'Geologic  units,  Geologic  history,  Geo- 
morphology,  Drainage  basins,  Lake  Tanganyika, 
Lake  Turkana. 

Two  African  lakes,  Tukana  and  Tanganyika,  illus- 
trate a  spectrum  of  sediments  and  facies  architec- 
tures which  can  occur  in  large  rift  lacustrine 
basins.  They  demonstrate  contrasts  between  sedi- 
ments deposited  in  a  semi-arid,  moderately  deep, 
mainly  volcanic  basin  (Turkana)  and  a  semi-humid, 
extremely  deep  basin  without  significant  volcanism 
(Tanganyika).  Turkana  deposits  are  dominated  by 
rapidly  accumulating,  organic-poor,  terrigenous 
muds.  Coarse-elastic  input  is  in  part  limited  by 
ponding  in  marginal  subbasins  due  to  volcanic 
barriers.  Profundal  coarse-clastic  deposition  is  rare. 
Sediments  contain  little  biogenic  components 
except  in  the  sediment-starved  south  basin.  Sedi- 
ments are  also  poor  in  carbonates.  Tanganyika 
deposits  are  dominated  by  organic  rich,  biogenic 
muds.  Steep  fault-escarpments  and  uniform  slopes 
along  shelf  platform  and  rift-axis  lake  margins  pro- 
mote the  efficient  transport  of  sands  into  profundal 
settings.  Total  clastic  sediment  supply  into  the 
basin  is  severely  restricted  by  basin  morphology 
with  steep  relief,  backsloping,  a  limited  drainage 
basin  area  and  presettling  in  upstream  Lake  Kivu. 
Sediment  ponding  along  margins  is  rare.  Littoral 
carbonates  are  common,  a  consequence  of  low  net 
clastic  sedimentation  rates.  Many  of  the  differences 
between  facies  in  the  two  lakes  can  be  explained  by 
contrasts  in  basin  margin  slope  and  relief,  volcanic 
activity,  and  climate  between  the  two  lakes.  The 
results  of  this  study  suggest  that  lake  deposits 
formed  in  Tanganyika-type  rift  basins  are  more 
appropriate  exploration  targets  for  hydrocarbon 
exploration  than  those  from  Turkana-type  basins. 
(Author's  abstract) 
W89- 12376 


QUATERNARY  LAKES  OF  ARGENTINA. 

Consejo  Nacional  de  Investigaciones  Cientificas  y 

Tecnicas,  Buenos  Aires  (Argentina). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12377 


HYDROGEN  INDEX  AND  CARBON  ISO- 
TOPES OF  LACUSTRINE  ORGANIC  MATTER 
AS  LAKE  LEVEL  INDICATORS. 

Bergen  Univ.  (Norway).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12378 


METHANE  PRODUCTION,  SULFATE  REDUC- 
TION AND  COMPETITION  FOR  SUB- 
STRATES IN  THE  SEDIMENTS  OF  LAKE 
WASHINGTON. 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2K. 
W89- 12401 


BED-SURFACE  SIZE  CHANGES  IN  GRAVEL- 
BED  CHANNEL. 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 
R.  A.  Kuhnle. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  6,  p  731-743,  June  1989.  8 
fig,  4  tab,  17  ref,  append. 

Descriptors:  'Channel  morphology,  'Sediment 
sorting,  'Sediment  transport,  'Gravel,  'Channels, 
'Streambeds,  Equilibrium,  Flumes,  Sediments, 
Sumps,  Particle  size,  Shear  stress,  Friction,  Turbu- 
lent flow,  Channel  morphology. 

Equilibrium  sediment  transport  experiments  were 
made  in  two  flumes,  one  with  a  6-m-long  by  0.15- 
m-wide  channel  and  the  other  with  an  11-m-long 
and  either  0.74-m-wide  or  0.53-m-wide  channel. 
The  sediment  (0.1  to  32  mm,  D  sub  50  =  3.03  mm) 
was  fed  at  the  upstream  end  of  the  channel  and 
was  trapped  in  the  sump  at  the  downstream  end. 
For  the  runs  of  this  study,  the  bed-surface  grain 
size  became  finer  and  the  sediment  transport  rate 
increased  as  the  total  bed  shear  stress  decreased 


slightly  and  then  increased.  This  decrease  in  bed 
shear  stress  was  probably  caused  by  the  varying 
coarseness  of  the  bed  surface.  In  the  runs  with 
higher  transport  rates,  the  bed  surface  was  finer,  so 
bed  shear  stresses  were  lower.  The  difference  in 
friction  factors  (determined  from  the  Moody  dia- 
gram for  rough  turbulent  flow)  for  D  sub  65  of  the 
bed  surface  sediment  and  D  sub  65  of  the  original 
sediment  mix  (or  of  the  sediment  in  transport)  was 
used  to  represent  the  extra  friction  factor  due  to 
roughness  changes.  Subtracting  this  quantity  from 
the  bed  friction  factor  allowed  the  calculation  of 
an  effective  shear  stress  available  for  sediment 
transport.  The  relation  of  sediment  transport  rate 
and  bed-surface  grain  size  to  shear  stress  was  im- 
proved by  using  the  effective  shear  stress  rather 
than  the  total  shear  stress.  (Author's  abstract) 
W89-12412 


UNIVERSAL  BANK  EROSION  COEFFICIENT 
FOR  MEANDERING  RIVERS. 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Civil 

Engineering. 

K.  Hasegawa. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  6,  p  744-765,  June  1989. 

10  fig,  2  tab,  18  ref,  append. 

Descriptors:  'Bank  erosion,  'Rivers,  'Meanders, 
'Erosion  rates,  Channels,  Soil  types,  Sand,  Clays, 
Mathematical  analysis,  Scour,  Flow  characteris- 
tics, Maps. 

An  equation  for  bank  erosion,  and  thus  channel 
migration  rate,  was  derived  theoretically  from  the 
equation  of  sediment  continuity.  The  relation  so 
derived  lends  credence  to  the  hypothesis  that  bank 
erosion  is  proportional  to  a  near-bank  'excess'  ve- 
locity, defined  to  be  the  difference  between  near- 
bank  and  centerline  depth-averaged  streamwise 
flow  velocity.  The  theory  also  leads  to  the  defini- 
tion of  a  coefficient  of  bank  erosion  of  a  general 
nature.  Based  on  data  for  channel  shift  for  several 
Japanese  rivers,  it  could  be  concluded  that  the 
universal  erosion  coefficient  decreases  as  the  index 
(number  of  blows)  of  the  standard  penetration  test, 
as  applied  to  the  river  bank,  increases.  Two  trends 
appear,  however,  depending  on  whether  or  not 
bank  texture  is  sandy  or  clayey.  The  curve  display- 
ing the  higher  erosion  rate  corresponds  to  banks  in 
which  sand  and  gravel  dominate;  for  clayey  beds, 
the  curve  yields  lower  erosion  rates.  The  erosion 
rate  tends  to  be  modest  when  the  bed  material 
adjacent  to  the  bank  is  very  fine  or  very  coarse, 
but  becomes  largest  for  the  case  where  the  adja- 
cent bed  material  is  medium  to  coarse  sand. 
(Doria-PTT) 
W89-12413 


MODELING  MIXED  SEDIMENT  SUSPENDED 
LOAD  PROFILES. 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

B.  Morse,  and  R.  D.  Townsend. 
Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  115,  No.  6,  p  766-780,  June  1989.  8 
fig,  1  tab,  20  ref,  append.  Natural  Sciences  and 
Engineering  Research  Council  of  Canada  Grant 
A7443. 

Descriptors:  'Model  studies,  'Sediment  transport, 
'Error  analysis,  'Suspended  load,  Profiles,  Verti- 
cal distribution,  Particle  size,  Sediments,  River 
flow,  Shear,  Fall  velocity. 

Potential  errors  in  calculated  vertical  suspended 
sediment  concentration  profiles  in  river  flows  car- 
rying mixed  sediments  were  investigated.  These 
profiles  are  usually  obtained  through  application  of 
a  standard  'diffusion-dispersion'  model;  however, 
such  models  are  normally  formulated  on  the  basis 
of  a  unique  grain  size  for  the  sediment.  In  the  case 
of  sediment  mixtures,  the  grain  size  distribution  is 
usually  divided  into  several  size  ranges  ('frac- 
tions'), which  are  then  characterized  by  their  re- 
spective geometric  means.  Numerical  errors  in- 
duced through  this  procedure  are  quantified  in  a 
parametric  study.  While  depth-averaged  concen- 
trations can  be  over-estimated  by  a  factor  of  1.2 
when  the  concentration  gradient  is  weak,  they  can 
be  under-estimated  by  a  factor  of  15  when  the 


gradient  is  large.  Estimates  are  particularly  sensi- 
tive when  the  chosen  reference  level  is  small  and 
the  fraction  width  is  large.  Fall  velocity  coeffi- 
cients were  introduced  to  correct  the  discrepancy 
between  the  actual  representative  fall  velocity  of  a 
fraction  and  that  of  the  geometric  mean  size  of  the 
fraction.  (Author's  abstract) 
W89-12414 


TURBULENCE  CHARACTERISTICS  OF  SEDI- 
MENT-LADEN FLOW. 

Tsinghua  Univ.,  Beijing  (China).  Sediment  Re- 
search Lab. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-12415 

MOBILE-BED  FRICTION  AT  HIGH  SHEAR 
STRESS. 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

K.  C.  Wilson. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  115,  No.  6,  p  825-830,  June  1989.  1 

fig,  10  ref,  append. 

Descriptors:  'Sediment  transport,  'Hydraulic 
roughness,  'Channel  morphology,  'Streambeds, 
'Friction,  'Shear  stress,  Sand,  Mathematical  analy- 
sis, Viscosity,  Particle  size,  Bed  load,  Roughness 
coefficient,  Hydraulics. 

An  analysis  demonstrated,  and  experimental  results 
confirmed,  that  the  friction  behavior  of  mobile 
beds  at  high  shear  stress  is  inherently  different 
from  either  of  the  two  classical  cases,  smooth-wall 
and  rough- wall.  For  those  two  cases,  the  charac- 
teristic lengths  for  friction  are  based  on  viscosity 
and  grain  size,  respectively.  For  the  new  mobile- 
bed  friction  relation,  this  length  varies  with  the 
thickness  of  the  shear  layer  occupied  by  the 
moving  bed-load  particles.  This  thickness  is  itself 
directly  related  to  shear  stress,  giving  rise  to  the 
prediction  that  at  high  shear  stress  (Shields  ordi- 
nate greater  than  unity)  the  effective  roughness 
ratio  (effective  roughness/particle  diameter) 
should  be  approximately  five  times  the  Shields 
ordinate.  It  is  often  assumed  that  the  effective 
roughness  ratio  has  a  virtually  constant  value,  but 
the  high-shear-stress  experimental  results  show 
clearly  that  this  ratio  increases  in  accord  with  the 
prediction.  (Doria-PTT) 
W89-12418 


APPLICATION  OF  LOW-ENERGY  SOURCE 
SEISMIC  REFRACTION  TO  INVESTIGATION 
OF  UNCONSOLIDATED  SEDIMENTS, 
NEGRIL  BEACH,  JAMAICA. 

University  of  the  West  Indies,  Kingston  (Jamaica). 

Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-12460 


ESTIMATION  OF  SILTATION  OF  THE  TER- 
EBLYA-RIKA  HYDROELECTRIC  STATION 
RESERVOIR. 

A.  Y.  Kuznets,  A.  N.  Kaftan,  V.  V.  Onishchuk, 
and  A.  S.  Bilchuk. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  437-441,  January  1989.  3  fig,  1  tab,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitelstvo, 
No.  7,  p  47-50,  July  1988. 

Descriptors:  'Reservoir  silting,  'Hydroelectric 
plants,  'Sedimentation,  Suspended  load,  Sediment- 
carrying  capacity,  Hydrographs,  Sediment  trans- 
port, Statistical  analysis,  Stream  discharge,  Dams, 
USSR. 

The  development  of  methods  of  calculating  and 
predicting  siltation  of  reservoirs  is  acquiring  great 
significance  in  the  practice  of  constructing  small 
and  medium  multipurpose  hydroelectric  develop- 
ments. The  absence  of  reliable  data  on  the  sedi- 
ment load  of  mountain  rivers  and  insufficient  ob- 
servations at  operating  reservoirs  do  not  permit  at 
present  a  well-founded  calculation  of  the  duration 
of  functioning  of  reservoirs.  An  analysis  of  the 
combined  profiles  for  the  1958,   1966,   1976,  and 
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1986  observations  of  siltation  of  the  Terebliya-Rika 
hydroelectric  station  showed  that  considerable  de- 
formations of  the  reservoir  bed  did  not  occur  near 
the  hydrostation  dam  and  its  intake.  An  estimation 
of  the  suspended-load  discharge  with  the  use  of  the 
existing  data  of  hydrological  yearbooks  was  not 
reliable,  since  it  gave  quite  underestimated  results 
of  the  calculation  in  comparison  with  the  actual 
volumes  of  siltation  of  the  reservoir.  The  bed-load 
discharge  calculated  on  the  basis  of  data  on  the 
migration  of  meso-forms  and  a  detailed  analysis  of 
the  actual  maximum  runoff  hydrographs  of  the 
Terebliya  River,  characterized  by  the  transport  of 
channel-forming  sediments,  is  in  good  agreement 
with  the  data  of  the  particle-size  analysis  of  the 
reservoir  siltation  products  and  amounts  to  not 
more  than  1%  of  the  total  sediment  load.  On  the 
basis  of  a  statistical  analysis  of  the  data  of  field 
observations,  a  lognormal  relation  was  established 
between  the  volumes  of  water  and  sediment  dis- 
charges, reflecting  the  main  characteristics  of  fluvi- 
al processes  of  streams  in  the  investigated  region. 
With  consideration  of  the  substantial  changes  in 
the  morphometric  characteristics  of  the  reservoir, 
it  is  economically  advisable  to  change  to  the  use  of 
refined  depth  curves.  (Fish-PTT) 
W89-12471 


EROSION  CONTROL  STRATEGIES  FOR  BAY 
AND  ESTUARINE  BEACHES. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For  primary   bibliographic   entry   see   Field   4D. 
W89-12496 


AQUATIC  SEDIMENTS. 

URS  Consultants,  Inc.,  Cleveland,  OH.  Planning 

and  Environmental  Services  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12542 


PERENNIALLY  ICE-COVERED  LAKE 

HOARE,  ANTARCTICA:  PHYSICAL  ENVI- 
RONMENT, BIOLOGY  AND  SEDIMENTA- 
TION. 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12570 


STUDIES  OF  ESTUARINE  SEDIMENT  DY- 
NAMICS USING  137CS  FROM  THE  TJERNO- 
BYL  ACCEDENT  AS  A  TRACER. 

Umea  Univ.  (Sweden).  Dept.  of  Physical  Geogra- 
phy. 

L.  Brydsten,  and  M.  Jansson. 
Estuarine,   Coastal  and   Shelf  Science  ECSSD3, 
Vol.  28,  No.  3,  p  249-259,  March  1989.  4  fig,  3  tab, 
5ref. 

Descriptors:  'Chernobyl  accident,  *Fallout,  'Lake 
sediments,  *  Radioactive  tracers,  *Path  of  pollut- 
ants, *Nuclear  powerplants,  *Cesium  radioiso- 
topes, 'Sediment  transport,  'Estuaries,  Tracers, 
Suspended  load,  Particulate  matter,  Sediment  dis- 
tribution, Sweden,  Storms. 

In  late  April  1986,  the  whole  catchment  area  of  the 
River  Ore  in  the  province  of  Vasterbotten,  North- 
ern Sweden,  was  affected  by  precipitation  contami- 
nated with  radionuclides  from  the  nuclear  power 
plant  accident  in  Chernobyl,  U.S.S.R.  Sediment 
dynamics  in  the  Ore  River  estuary  were  studied  by 
monitoring  the  turnover  of  particles  associated 
with  137Cs  in  surface  sediment  and  sediment  traps 
during  the  period  following  the  accident  from  late 
April  to  late  November,  1986.  It  was  found  that 
river  transported  material  was  deposited  in  the 
estuary  and  then  frequently  redistributed  due  to 
resuspension-redeposition  processes  during  the  ice- 
free  period.  There  was  a  slow  net  transport  of 
particles  out  of  the  estuary  that  was  delayed  by  at 
least  one  event  with  a  significant  particle  redistri- 
bution to  the  inner  part  of  the  estuary  following  a 
storm  in  late  autumn;  if  this  is  a  regular  phenome- 
non, this  type  of  event  will  increase  the  residence 
time  of  particles  within  the  estuary.  Wind  and 
wave-induced  water  dynamics  are  responsible  for 
resuspension  and  transport  of  particles.  The  inter- 
nal sediment  dynamics,  i.e.,  resuspension-redistri- 


bution  within  the  estuary  are  much  more  intense 
compared  with  the  rates  of  input  and  output  of 
particles.  (Friedmann-PTT) 
W 89- 12603 


CARBON  ISOTOPES  AND  FATTY  ACIDS 
ANALYSIS  OF  THE  SEDIMENTS  OF  NEGRO 
HARBOUR,  NOVA  SCOTIA,  CANADA. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

C.  G.  LeBlanc,  R.  A.  Bourbonniere,  H.  P. 
Schwarcz,  and  M.  J.  Risk. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  28,  No.  3,  p  261-276,  March  1989.  7  fig,  4  tab, 
28  ref. 

Descriptors:  'Chemical  analysis,  'Marine  sedi- 
ments, 'Estuaries,  'Nova  Scotia,  'Canada, 
•Carbon  isotopes,  'Fatty  acids,  'Lipids,  'Sediment 
transport,  Indicators,  Geologic  history,  Organic 
compounds,  Carbon. 

Fatty  acid  (FA)  ratios  are  intercalibrated  with 
stable  isotopes  (lambdal3C)  to  characterized  the 
sediments  of  a  Nova  Scotian  estuary  that  receives 
mixed  terrestrial  input  (peat,  higher  plants).  Salini- 
ty records  indicate  a  stronger  river  influence  in 
1985  compared  to  1984.  The  isotopic  signature  in 
the  sediments  is  in  contradiction  with  these  records 
implying  a  lesser  terrestrial  input  in  1985.  Total 
(%)  organic  carbon  (TOC)  and  fatty  acid  concen- 
trations were  higher  in  1985.  The  C24/C14  and 
C24/C16  fatty  acid  ratios  both  agree  with  the 
salinity  records.  Percentages  of  terrestrial  organic 
matter  in  the  sediments,  calculated  from  both  iso- 
topes and  fatty  acid  ratios  through  a  mixing  equa- 
tion, decreased  seaward  as  expected.  Both  FA 
ratios  give  essentially  the  same  percentage  terres- 
trial organic  carbon  at  each  site.  Percentages  cal- 
culated from  lambda  13C  and  fatty  acid  ratio  are 
similar  at  least  in  the  upper  part  of  the  estuary. 
However,  changes  in  the  relative  contribution  of 
peat  compared  to  higher  terrestrial  plants  are  more 
readily  noticed  using  fatty  acid  ratios  than  with 
isotope  ratios.  (Author's  abstract) 
W89- 12604 


FLUX  OF  PARTICULATE  ALUMEMUM 
ACROSS  THE  SOUTHEASTERN  U.S.  CONTI- 
NENTAL SHELF. 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
H.  L.  Windom,  and  T.  F.  Gross. 
Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 
Vol.  28,  No.  3,  p  327-338,  March  1989.  8  fig,  1  tab, 
11  ref.  DOE  grant  DE-FG09-86ER60435. 

Descriptors:  'Coastal  waters,  'Advection,  'Sedi- 
ment transport,  'Sedimentation,  'Saline-freshwater 
interfaces,  'Aluminum,  'Particulate  matter,  'Con- 
tinental shelf,  Spatial  distribution,  Model  studies, 
Particle  size,  South  Atlantic  Bight,  Nearshore 
process. 

The  concentration  of  particulate  aluminum  was 
determined  across  the  coastal  boundary  front  and 
the  continental  shelf  of  the  South  Atlantic  Bight.  A 
simple  advection/diffusion  model  is  used,  incorpo- 
rating particle  settling,  to  interpret  obtained  data 
on  the  particulate  aluminum  distribution.  By 
matching  modeled  distributions  of  particulate  alu- 
minum to  measurements,  an  offshore  advection 
velocity  and  offshore  flux  are  predicted.  It  is  con- 
cluded that:  (1)  advection  and  settling  are  the 
major  processes  affecting  cross-shelf  particulate 
aluminum  distributions  (i.e.  diffusion  is  insignifi- 
cant); (2)  less  than  10%  of  the  sediments  delivered 
to  the  South  Atlantic  Bight  by  rivers  is  transported 
across  the  shelf  by  this  mechanism;  and  (3)  insignif- 
icant amounts  of  inorganic  particles  of  diameters 
greater  than  c.  10  microns  are  removed  from  the 
nearshore  region.  (Author's  abstract) 
W89- 12606 


OXYGEN  CONCENTRATION  PROFILES  AND 
EXCHANGE  IN  SEDIMENT  CORES  WITH 
CIRCULATED  OVERLYING  WATER. 

Limnologisch    Inst.,    Nieuwersluis    (Netherlands). 

Vijverhof  Lab. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-12679 


AUTOMATED  SLURRY  SAMPLE  INTRODUC- 
TION FOR  ANALYSIS  OF  A  RIVER  SEDI- 
MENT BY  GRAPHITE  FURNACE  ATOMIC 
ABSORPTION  SPECTROMETRY. 

Perkin-Elmer  Corp.,  Norwalk,  CT. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-12732 


MAJOR  ION  CHEMISTRY  OF  THE  GANGA- 
BRAHMAPUTRA  RIVER  SYSTEM:  WEATH- 
ERING PROCESSES  AND  FLUXES  TO  THE 
BAY  OF  BENGAL. 

Physical  Research  Lab.,  Ahmedabad  (India). 

M.  M.  Sarin,  S.  Krishnaswami,  K.  Dilli,  B.  L.  K. 

Somayajulu,  and  W.  S.  Moore. 

Geochemica  et  Cosmochimica  Acta  GCACAK, 

Vol.  53,  No.  5,  p  997-1009,  May  1989.  10  fig,  6  tab, 

43  ref.  NSF  Grant  Nos.  INT-81 17218  and  INT- 

8218484. 

Descriptors:  'Ganga-Brahmaputra  River  System, 
•Sediment  discharge,  'Ion  transport,  'Rivers, 
•Sedimentation,  *Weathering,  Flux,  Clays,  Sedi- 
ment-carrying capacity,  Bays,  Bicarbonates. 

The  Ganga-Brahmaputra,  one  of  the  world's  larg- 
est river  systems,  is  first  in  terms  of  sediment 
transport  and  fourth  in  terms  of  water  discharge.  A 
detailed  and  systematic  study  of  the  major  ion 
chemistry  of  these  rivers  and  their  tributaries,  as 
well  as  the  clay  mineral  composition  of  the  bed 
sediments,  has  been  conducted.  The  chemistry  of 
the  highland  rivers  (upper  reaches  of  the  Ganga, 
the  Yamuna,  the  Brahmaputra,  the  Gandak  and 
Ghangra)  are  all  dominated  by  carbonate  weather- 
ing (Ca  +  Mg)  and  HC03  account  for  about  80% 
of  the  cations  and  the  anions.  In  the  lowland  rivers 
(the  Chambal,  the  Betwa,  and  the  Ken),  HC03 
excess  over  (Ca  +  Mg)  and  a  relatively  high 
contribution  of  (Na  +  K)  to  the  total  cations 
indicate  that  silicate  weathering  and/or  contribu- 
tions from  alkaline/saline  soils  and  groundwaters 
could  be  important  sources  of  major  ions  to  these 
waters.  The  chemistry  of  the  Ganga  and  the 
Yamuna  in  the  lower  reaches  is,  by  and  large, 
dictated  by  the  chemistry  of  their  tributaries  and 
their  mixing  proportions.  Illite  is  the  dominant  clay 
mineral  (about  80%)  in  the  bedload  sediments  of 
the  highland  rivers.  Kaolinite  and  chlorite  together 
constitute  the  remaining  20%  of  the  clays.  In  the 
Chambal,  Betwa  and  Ken,  smectite  accounts  for 
about  80%  of  the  clays.  This  difference  in  the  clay 
mineral  composition  of  the  bed  sediments  is  a 
reflection  of  the  differences  in  the  geology  of  their 
drainage  basins.  The  highland  rivers  weather 
acidic  rocks,  whereas  the  others  flow  initially 
through  basic  effusives.  (Author's  abstract) 
W89-12760 


USE  OF  TERRESTRIAL  PHOTOGRAMMETRY 
AND    REFLECTORLESS    ELECTRONIC    TE- 
LEMETRY (EDM)  FOR  EROSION  MEASURE- 
MENTS IN  SMALL  CATCHMENTS  AND  COM- 
PARISON WITH  MEASUREMENTS  OF  BED 
AND  SUSPENDED  LOADS  OF  THE  BROOK 
(UTILISATION  DE  LA  PHOTOGRAMMETRIE 
TERRESTRIE  ET  LA  TELEMETRIE  SANS  RE- 
FLECTEUR  POUR  LA  MESURE  DE  L'ERO- 
SION    DE    PETITS    BASSINS-VERSANTS    ET 
COMPARISON    AVEC    LES    MESURES    DE 
TRANSPORT  SOLIDE  A  L'EMISSAIRE). 
Institut  Geographique  National,  Paris  (France). 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 12880 


MEASUREMENT  AND  ENTERPRETATION  OF 
THE  EROSION  PROCESS  LN  SOUTH  ALPS 
MARLS,  ON  THE  SCALE  OF  A  SMALL  GULLY 
(MEASURE  ET  INTERPRETATION  DU 
PROCESSUS  D'EROSION  DANS  LES  MA- 
RINES DES  ALPES  DU  SUD  A  L'ECHELLE  DE 
LA  PETHE  RAVTNE). 

Centre    National    du    Machinisme    Agricole,    du 
Genie  Rural,  des  Eaux  et  des  Forets,  Saint-Martin 
d'Heres  (France).  Grenoble  Group. 
N.  Mathys,  M.  Meunier,  and  C.  Guet. 
Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
188-192,  1989.  4  fig,  3  ref.  English  summary. 
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Descriptors:  *Alpine  regions,  *Gully  erosion, 
•Geomorphology,  *Erosion,  Marl,  Runoff  cycle, 
Rainfall  intensity,  Regression  analysis,  Kinetic 
energy,  Catchment  basins,  Discharge  measure- 
ment, Error  analysis,  Seasonal  variation,  France. 

In  the  experimental  catchments  of  Draix  (Alpes- 
de-Haute-Provence,  France),  the  erosion  of  black 
marls  of  South  Alps  are  studied.  Measurements  of 
the  smallest  basin  (1,330  square  meters)  were  made 
and  the  quality  of  the  data  is  examined  in  order  to 
select  those  which  are  usable.  After  a  qualitative 
analysis  of  the  erosion  process,  the  results  of  ero- 
sion measurements  are  explained  by:  detection  of 
thresholds  of  run-off  and  erosion;  multiple  regres- 
sion with  rainfall  intensity,  kinetic  energy  of  rain- 
fall, discharge,  etc.,  at  the  scale  of  an  event  and  at 
the  scale  of  the  season.  (Author's  abstract) 
W89-12881 


EROSION    OF    'TERRES    NOIRES'    IN    THE 
BUECH    AREA    (HAUTES-ALPES,    FRANCE): 
CONTRIBUTION  TO  THE  STUDY  OF  ERO- 
SION   PROCESSES    IN    THE    REPRESENTA- 
TIVE CATCHMENT  BASIN  OF  SAINT-GENIS 
(L'EROSION  DES  TERRES  NOIRES  DANS  LA 
REGION  DU  BUECH  (HAUTES-ALPES):  CON- 
TRIBUTION   A    L'ETUDE    DES    PROCESSUS 
EROSIFS  SUR  LE  BASSIN  VERSANT  REPRE- 
SENTATTF  (BVRE)  DE  SAINT-GENIS). 
Aix-Marseille-3  Univ.  (France). 
M.  Bufalo,  C.  Oliveros,  and  R.  E  .  Quelennec. 
Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
193-195,    1989.   3   fig,   13   ref.  English  summary. 

Descriptors:  *Soil  erosion,  *Alpine  region,  •Geo- 
morphology, *Erosion,  *Gullies,  *France,  Sedi- 
mentology,  Surface  runoff,  Weathering,  Seasonal 
variation,  Rainfall,  Soil  classification,  Geologic 
units,  Soil  properties,  Climatic  data. 

In  the  catchment  basin  of  the  Buech  (France),  the 
'Terres  Noires'  form  a  highly  erodible  lithological 
unit.  Within  this  strongly  dissected  landscape,  a 
project  has  been  undertaken  since  1986  to  study 
the  interaction  between  climate  and  geology,  and 
weathering  and  erosion  processes.  Three  elementa- 
ry gullies  (200  to  2,000  square  meters)  have  been 
equipped  for  the  acquisition  of  climatological  and 
hydrosedimentological  data.  The  specific  erosion  is 
unrelated  to  the  surface  area  of  the  gullies.  The 
erosion  and  weathering  processes  are  strongly  sea- 
sonal. Rainfalls  of  less  than  10  millimeters  are  not 
erosive.  An  empirical  relation  between  sediment 
production  and  certain  soil  characteristics  and 
rainy  periods  is  presented.  (Author's  abstract) 
W89-12882 


SCALE  MODEL  OF  THE  'RTVTERE  DES 
GALETS'  (REUNION  ISLAND)  (MODELE 
REDUIT  PHYSIQUE  DE  LA  RD7IERE  DES 
GALETS  (LA  REUNION)). 

J.  Duvoisin. 

Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 

201-204,  1989.  3  fig.  English  summary. 

Descriptors:  *Hydraulic  models,  *Bank  stabiliza- 
tion, 'Erosion  control,  'Reunion  Island,  *River 
mechanics,  'Deltas,  'Alluvial  rivers,  Bed  load, 
Embankments,  Slope  stability,  River  flow,  Particle 
size,  Computer  programs,  Structural  models,  Sedi- 
ment transport. 

A  scale  model  of  the  'Riviere  des  Galets'  (Reunion 
Island)  was  designed  in  order  to  better  define 
various  solutions  to  the  problem  of  maintaining 
stable  embankments  of  the  river  delta,  considering 
severe  natural  conditions:  2%  slope,  2,400  cubic 
meters  per  second  centennial  flow,  large  bed  load, 
transport  of  materials  with  a  wide  particle  size 
range  (from  50  microns  to  1  meter),  the  effect  of 
materials  extraction,  etc.  The  high  quality  of  the 
means  provided  by  the  scale  model  permits  obser- 
vations and  experimental  data  to  be  stored  on 
computer  diskettes  which  may  be  of  great  use  to 
those  interested  in  the  behavior  of  alluvial  torren- 
tial rivers  with  a  large  bed  load.  (Author's  ab- 
stract) 
W89-12883 


SEDIMENTS  IN  THE  ARVE  TORRENTS: 
FUNCTIONAL  DISCONTINUITIES  AND  IM- 
PACTS OF  IMPROVEMENT  WORKS  ON  WA- 
TERSHEDS (LES  SEDIMENTS  DANS  LES 
TORRENTS  DE  L'ARVE:  DISCONTINUITE 
FONCTIONNELLE  ET  IMPACTS  DE  L'AMEN- 
AGEMENT  DES  BASSINS  VERSANTS). 
Lyon-3  Univ.  (France).  Dept.  of  Geography. 
J.-L.  Peiry. 

Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
205-211,  1989.  5  fig,  1  tab,  9  ref.  English  summary. 

Descriptors:  'Sediment  transport,  'Sediment  dis- 
charge, 'Sediment  control,  'Watershed  manage- 
ment, 'Density  currents,  'Channel  morphology, 
Sediment  load,  Sediment  distribution,  Slope  pro- 
tection, Channel  improvement,  Bed  load,  Turbidi- 
ty flow,  France,  Mountains. 

The  sediment  dynamics  of  torrents  are  marked  by 
functional  discontinuities:  firstly,  a  long  period  of 
sedimentary  accumulation  in  the  channel;  second- 
ly, a  brief  period  of  sedimentary  expulsion  during 
density  flows,  which  carry  out  large  volumes  of 
debris  and  greatly  change  the  channel  geomorpho- 
logy. Since  the  end  of  the  nineteenth  century,  man 
has  attempted  to  control  the  frequency  and  the 
intensity  of  sedimentary  transportation  by  im- 
provement works  on  the  slopes  and  in  the  channel 
of  the  river  Arve  (France);  they  have  favored  the 
retention  of  the  load  in  the  mountain  and  have 
diminished  the  frequency  of  debris  flows.  (Au- 
thor's abstract) 
W89-12884 


EFFECT  OF  A  SERIES  OF  POWER  STATIONS 
ON  THE  SEDIMENT  TRANSPORT  (BED 
LOAD  AND  SUSPENDED  LOAD)  IN  A  RIVER: 
THE  CASE  OF  THE  CENTRAL  THIRD  PART 
OF  THE  FRENCH  LOWER  RHONE  (INFLU- 
ENCE D'UNE  CHAINE  D'AMENAGEMENTS 
HYDROELECTRIQUES  SUR  LE  TRANSPORT 
SOLIDE  EN  RIVIERE:  APPLICATION  AU 
TIERS  CENTRAL  DU  BAS-RHONE  FRAN- 
CAIS). 

Compagnie  Nationale  du  Rhone,  Lyon  (France). 
E.  Tormos,  P.  Cornier,  and  M.  Scotti. 
Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
215-220,  1989.  4  fig,  5  ref.  English  summary. 

Descriptors:  'Dam  effects,  'Rhone  River, 
'France,  'Hydroelectric  plants,  'Sediment  trans- 
port, 'River  basin  development,  'Water  resources 
development,  Sediment  distribution,  Sediment  ero- 
sion, Reservoirs,  Locks,  Tributaries,  Bathymetry, 
Bed  load,  Sediment  load,  Dredging. 

For  the  conception  and  the  operation  of  the  multi- 
purpose hydroelectric  development  of  the  river 
Rhone  (France),  a  study  was  made  of  the  possible 
effect  of  these  developments  on  sediment  transport 
by  carrying  out  various  experiments.  After  twenty 
years  of  operation  of  the  multi-purpose  develop- 
ment of  the  Rhone  area,  located  between  the  river 
Isere  junction  and  the  river  Ardeche  junction,  the 
period  seems  enough  to  draw  up  a  balance  sheet 
concerning  the  evolution  of  sediment  deposits  and 
erosion  zones  along  the  reservoirs  and  the  by- 
passed sections.  Such  a  balance  sheet  leans  on 
results  of  periodic  bathymetric  surveys  (facilitated 
by  modern  bathymetric  methods  and  data  process- 
ing) and  on  the  knowledge  of  the  dredged  material 
volumes  (river  Rhone,  tributaries,  lock  lay-by). 
(Author's  abstract) 
W89-12885 


CONSEQUENCES  OF  THE  DEGRADATION 
OF  ARVE  RIVER  ON  ITS  BANKS  AND  ON 
BRIDGES  AND  OTHER  WORKS:  COMPRE- 
HENSIVE STUDY  OF  THE  SEDIMENT 
TRANSPORT  ALONG  ITS  COURSE  (CONSE- 
QUENCES DE  L'ENFONGEMENT  DU  LIT  DE 
L'ARVE  SUR  LES  BERGES  ET  LES  OUV- 
RAGES:  BILAN  GENERAL  DES  TRANSPORTS 
SOLIDES  SUR  LE  COURS  D'EAU). 
X.  Blanc,  F.  Pinteur,  and  T.  Sanchis. 
Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
226-230,  1989.  3  fig,  1  tab,  4  ref.  English  summary. 

Descriptors:   'Stream   degradation,    'River  beds, 
•Channel  erosion,  'Deposition,  'Sediment  trans- 


port, 'Bed  load,  'Bank  protection,  'Bridges,  'Em- 
bankments, Economic  aspects,  Turbidity  currents, 
Trapping,  Reservoirs,  France. 

In  the  first  part  of  this  study,  the  lowering  of  the 
bed  of  the  river  Arve  (France)  is  analyzed:  its 
scale,  its  consequences  on  banks,  bridges,  walls, 
and  other  works,  and  the  means  used  to  control  the 
process  are  reviewed.  These  problems  are  treated 
from  the  point  of  view  of  the  responsible  agency. 
The  technical  and  financial  difficulties  usually  en- 
countered are  described,  as  well  as  the  remedies 
available.  The  second  part  of  the  study  is  presented 
as  a  budget  of  the  quantities  of  materials  entering 
and  leaving  the  system  forming  the  torrent:  trans- 
ported and  removed  materials,  of  the  bed,  trapping 
of  deposits  by  Verbois  reservoir.  Unlike  the  analyt- 
ical process,  this  approach  frees  the  authors  from 
studying  the  complex  mechanisms  of  erosion, 
transportation,  and  deposition,  and  allows  them  to 
focus  on  their  results.  (Author's  abstract) 
W89-12886 


STUDY  OF  THE  TRANSPORT  OF  PEBBLES 
BY  TORRENTS  BY  MEANS  OF  RADIOACTD7E 
TRACERS  (ETUDE  DU  TRANSPORT  DE 
GALETS  PAR  LES  TORRENTS  AU  MOYEN  DE 
TRACEURS  RADIOACTTFS). 
F.  Tola. 

Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
231-234,  1989.  6  fig,  1  tab,  6  ref.  English  summary. 

Descriptors:  'Turbulent  flow,  'Bed  load,  'Dam 
construction,  'Sediment  transport,  'Radioactive 
tracers,  Water  conservation,  Turbidity  currents, 
Radioisotopes,  Radioactive  half-life,  Mathematical 
models. 

Management  of  rivers  and,  particularly,  the  con- 
struction of  dams  require  an  estimate  of  the  trans- 
port of  pebbles  by  rapids  located  upstream.  This 
transport  involves  a  great  number  of  parameters, 
most  of  which  cannot  be  modeled  mathematically. 
Thus,  extrapolation  of  semi-empirical  formulas  cur- 
rently available  does  not  allow  precise  quantifica- 
tion within  a  reasonable  safety  margin.  The  use  of 
pebbles  labeled  with  a  radioisotope  easily  detecta- 
ble in  situ-tantalum  182  (half-life  114  days,  energy 
from  0.07  to  1.2  megavolts)~allows,  in  most  cases, 
both  a  qualitative  and  quantitative  study  of  solids 
transport  by  torrents.  Numerous  experiments,  since 
1968  have  permitted  improvement  and  optimiza- 
tion of  the  method.  (Author's  abstract) 
W89-12887 


CHARACTERISTICS  OF  DEPOSITS  IN  COM- 
BINED SEWERS:  CONSEQUENCES  ON 
THEIR  TRANSPORT  (JCARACTERISTIQUES 
DES  DEPOTS  EN  RESEAU  D'ASSAINISSE- 
MENT  UNITAIRE:  CONSEQUENCES  SUR 
LEUR  TRANSPORT). 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserbau,  Wasserguete-  und  Abfallwirts- 
chaft. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-12888 


GLACIAL  WATERS,  CARRIAGE  OF  SOLID 
MATERIALS  AND  DECANTATION  IN 
HYDRO-ELECTRICITY  (EAUX  GLACIAIRES, 
TRANSPORTS  SOLIDES  ET  DECANTATION 
EN  HYDRO-ELECTRICITE). 
Grande  Dixence  Societe  Anonyme,  Sion  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  8B. 
W89-12889 


SEDIMENT  TRANSPORT  MODELLING  OF 
ALLUVIAL  RIVERS:  AN  ACTION  OF  A  NA- 
TIONAL NATURE  (LA  MODELISATION  DU 
TRANSPORT  SOLIDE  EN  RMERE:  UNE 
ACTION  CARACTERE  NATIONAL). 
G.  Rouas,  and  P.  Monadier. 

Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
259-262,    1989.    1    fig,    10   ref.   English   summary. 

Descriptors:  'Alluvial  rivers,  'Resources  develop- 
ment, 'Model  studies,  'Regional  planning,  'River 
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beds,  'Water  resources  development,  'Sediment 
transport,  Management  planning,  Optimum  devel- 
opment plans,  Numerical  analysis,  Simulation  anal- 
ysis, Mathematical  models,  Environmental  engi- 
neering, River  mechanics. 

Changes  in  river  beds  may  result  from  planning 
and  management  of  rivers.  Such  changes  may  have 
adverse  effects.  These  complex  phenomena  cannot 
be  simulated  from  existing  knowledge.  Engineering 
approaches  may  be  used  for  improvement  of 
knowledge  and  elaboration  of  numerical  models. 
An  approach  of  a  national  nature  is  presented  for 
development  of  a  mathematical  model  for  sediment 
transport.  (Author's  abstract) 
W89-12890 


ALLUVIAL  RIVER  MODELLING:  BED  LOAD, 
GRAIN   SORTING   AND   ARMOURING   (MO- 
DELES  DEVOLUTION  DE  LITS  ALLUVIONI- 
VAIRES  SOUMIS  A  CHARRIAGE:  TRI  GRAN- 
ULOMETRIQUE  ET  RAVAGE). 
Societe   Grenobloise   d'Etudes   et   d' Applications 
Hydrauliques  (France). 
J.-L.  Rahuel,  and  J.-P.  Chollet. 
Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
273-276,  1989.  2  fig,  8  ref.  English  summary. 

Descriptors:  'Sediment  sorting,  'Paving,  'Alluvial 
rivers,  'River  beds,  'Bed  load,  'Sediment  load, 
•Sediment  transport,  River  flow,  Flow  characteris- 
tics, Flow  control,  Model  studies,  Temporal  distri- 
bution, Spatial  distribution,  Sediment  distribution, 
Protection,  France,  Unsteady  flow. 

A  unidimensional  model  of  an  alluvial  river  is 
developed  to  take  into  account  temporal  and  spa- 
tial evolution  of  bed  (and  bed  load)  grain  composi- 
tions. The  set  of  equations  is  solved  in  a  fully 
coupled  manner;  numerical  coefficients  of  the  im- 
plicit scheme  allow  optimization  of  the  time  step 
value.  A  bed  load  'loading  law'  is  included  in  the 
model.  Some  examples  derived  from  the  general 
features  of  the  'middle  third'  of  the  Rhone  river 
(France)  make  clear  how  the  flow  unsteadiness 
affects  the  bed  evolution,  through  grain  sorting 
and  bed  armoring.  (Author's  abstract) 
W89-12891 


MODELING  OF  BED  LOAD  SEDIMENT 
TRANSPORT  FOR  FLUVIAL  FLOW  (MODELI- 
SATION  DU  CHARRIAGE  EN  ECOULEMENT 
FLUVIAL). 

J.  Allard,  and  P.  Chee. 

Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 

277-280,  1989.  5  fig,  7  ref.  English  summary. 

Descriptors:  'Structural  models,  'Bed  load,  'Sedi- 
ment transport,  'Fluvial  sediments,  'Flumes,  Bed- 
load  discharge,  Natural  flow,  Hydraulic  properties, 
Particle  size,  Spatial  distribution,  Laboratory 
equipment,  Hydraulic  friction,  Mathematical 
models. 

The  mathematical  modeling  choices  of  bed  load 
transport  in  rivers  must  be  confirmed  by  precise 
data.  Collection  of  field  data  is  time-consuming 
and  difficult  and  the  parameters  of  natural  flows, 
such  as  discharge,  cannot  be  controlled.  For  these 
reasons  a  structural  model  was  set  up  in  the  form 
of  a  50-meter-long  flume.  With  the  help  of  precise 
data,  it  makes  it  possible  to  study  independently 
some  of  the  important  physical  phenomena  in- 
volved in  bed  load  transport,  such  as  hydraulic 
resistance,  influence  of  nonuniformity  of  grain-size, 
and  spatial  lag  effects.  (Author's  abstract) 
W89-12892 


COMPUTATION  OF  THE  VOLUME  OF  MUD 
ERODED  IN  RESERVOIRS  BY  FLOODS  (SIM- 
ULATION NUMERIQUE  DE  L'EROSION  DES 
VASES  DE  RETENUE  PAR  LE  CRUES). 

J.  P.  Bouchard,  M.  Cordelle,  and  J.  Lorin. 
Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
287-291,    1989.   6   fig,    11    ref.   English   summary. 

Descriptors:  'Reservoir  silting,  'Flood  flow,  'Ero- 
sion, 'Deposition,  'Mud,  'Reservoirs,  Flumes,  Ad- 
vection,  Diffusivity,  Suspended  sediments,  Flumes, 
Structural  models,  Simulation  analysis. 


A  study  was  performed  to  compute  the  volume  of 
mud  which  can  be  eroded  into  reservoirs  by 
floods.  This  study  has  involved  site  investigations 
by  means  of  sample  drills  and  the  determination  of 
mud  erosion  laws  through  flume  tests.  The  modeli- 
zation  consists  of  a  one-dimensional  model  for  flow 
and  the  resolution  of  an  advection-diffusion  equa- 
tion for  the  suspended  matter  concentration.  The 
flow  of  erosion  and  deposition  are  computed  on  a 
two-dimensional  grid  of  the  bottom.  (Author's  ab- 
stract) 
W89-12893 


OPERATION  OF  RESERVOIRS  AND  SEDI- 
MENT TRANSPORTATION  (EXPLOITATION 
DES  RETENUES  ET  TRANSPORT  DES  SEDI- 
MENTS). 

J.  M.  Cravero,  and  P.  Guichon. 
Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
292-295,  1989.  4  fig.  English  summary. 

Descriptors:  'Sediment  transport,  'Reservoir  silt- 
ing, 'Hydroelectric  plants,  'Reservoir  operation, 
•Alluvial  deposits,  Water  resources  management, 
France,  Electric  power  industry,  Drawdown. 

A  hydropower  company,  the  Generation  Division 
of  Electricite  de  France,  presents  some  results  of 
its  follow-up  of  reservoir  silting,  including  the 
major  problems  that  are  encountered.  On-site  expe- 
riences, such  as  evacuation  of  alluvium  both  during 
and  outside  the  ten  yearly  drawdowns  for  inspec- 
tion are  summarized.  (Author's  abstract) 
W89- 12894 


SEDIMENT  TRANSPORT  PREDICTION 
FROM  A  WATERSHED:  APPLICATION  TO 
RESERVOIR  SILTING  (PREVISION  DU  TRAN- 
PORTS  SOLIDE  SUR  UN  BASSIN  VERSANT: 
APPLICATION  A  L'ENVASEMENT  DUNE  RE- 
TENUE). 

Ecole  Nationale  des  Ingenieurs  de  Tunis  (Tunisia). 
S.  Rais,  and  M.  Abidi. 

Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
296-300,    1989.   4  fig,    13   ref.   English  summary. 

Descriptors:  'Sediment  yield,  'Sediment  load, 
'Numerical  analysis,  'Model  studies,  'Sediment 
transport,  'Watersheds,  'Reservoir  silting,  Com- 
puter models,  Channels,  Topography,  Terrain 
analysis,  Particle  size,  Soil  erosion,  Soil  properties, 
Hydrologic  data,  Reservoirs,  Tunisia,  Prediction, 
Flood  routing. 

A  numerical  model  enables  the  estimation  of  the 
quantities  of  sediments  transported  from  a  water- 
shed. The  watershed  is  subdivided  into  sub-water- 
sheds composed  of  two  sides  drained  by  one  single 
channel.  For  each  sub-watershed  the  liquid  mass  is 
routed  first  on  the  two  sides  then  along  the  chan- 
nel; afterwards  suitable  sediment  transport  formu- 
las are  introduced  to  route  the  sediments.  An  con- 
trol program  manages  the  flow  through  the  whole" 
watershed.  The  model  takes  into  account  its  topog- 
raphy, the  sediment  size  of  its  soils,  ground  cover 
density  and  hydrological  data.  The  model  gave 
good  results  when  compared  to  actual  silting  sur- 
veys made  on  a  reservoir  of  the  north  of  Tunisia. 
(Author's  abstract) 
W89- 12895 


TRANPSORT  OF  SOLIDS  OF  THE  RIVER 
ARVE  INTO  THE  GENEVA'S  RHONE  (LES  AP- 
PORTS  SOLIDES  DE  L'ARVE  DANS  LE 
RHONE  GENEVOIS). 

M.  Cohen,  and  P.  Briod. 

Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 

301-305,  1989.  4  fig,  2  tab.  English  summary. 

Descriptors:  'Sediment  transport,  'Rhone  River, 
'Reservoir  silting,  'Dams,  'Alluvial  deposits, 
'Flushing,  Lake  sediments,  Alluvial  channels, 
Channel  improvement,  Maintenance,  Water  man- 
agement, France,  Reservoir  operation. 

The  dams  on  the  Rhone,  downstream  of  lake 
Geneva,  are  in  serious  danger  of  clogging  owing  to 
alluvial  deposits  from  the  river  Arve.  Flushing 
practiced  regularly  has  enabled  maintenance  of  the 
Rhone  channel  close  to  its  natural  state.  An  oper- 


ation review  over  several  decades  is  presented  for 
the  dams  of  Chevres  (1896-1942),  Verbois  (1942- 
1987),  and  Chancy-Pougny  (1924-1987).  (Author's 
abstract) 
W89-12896 


UPPER  RHONE  FLUSHES-REMARKS  ON 
THE  ACTIVITIES  OF  1987  (LES  CHASSES 
FRANCO-SUISSES  SUR  LE  HAUNT-REFLEX- 
IONS SUR  LES  OPERATIONS  DE  1987). 

Compagnie  Nationale  du  Rhone,  Lyon  (France). 
C.  Ricard,  and  L.  Levasseur. 
Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
306-310,  1989.  3  fig,  4  ref.  English  summary. 

Descriptors:  *Rhone  River,  'Flushing,  'Alluvial 
deposits,  'Reservoir  silting,  'Sediment  transport, 
Dams,  Reservoirs,  Water  management,  Alluvial 
channels,  Suspended  load,  Turbidity  currents, 
France,  Switzerland,  Administrative  agencies. 

Flushings  carried  out  once  every  three  years  on 
the  Swiss  part  of  the  Rhone  river  are  aimed  at  the 
removal  of  sediment  deposits  brought  by  the  Arve 
river  into  the  Verbois  reservoir.  On  the  French 
upper  Rhone,  the  transit  of  the  resulting  suspended 
load  is  to  be  secured  in  the  best  conditions  possible 
as  regards  their  effect  on  the  natural  environment 
and  riparian  inhabitants.  The  Compagnie  Nationale 
du  Rhone  monitors  the  sediment  flows  from  the 
outlets  of  the  Genissiat  dam  which  is  the  first 
French  scheme  downstream  from  the  border. 
Flushings  during  June  1987  were  carried  out  in 
periods  of  significant  flows.  They  make  up  an 
interesting  experience  for  the  knowledge  of  the 
turbidity  current  through  the  Genissiat  dam 
bottom  outlet.  They  also  permitted  verification  of 
the  effectiveness  of  the  operation  rules  set  up  in 
accordance  with  the  instructions  of  the  Rhone- 
Alpes  Authorities  Technical  water  committee. 
(Author's  abstract) 
W89-12897 


SUSPENDED  LOAD  OF  THE  CONGO  AND 
UBANGUI  RrVERS. 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Montpellier  (France). 
J.  C.  Olivry,  J.  P.  Bricquet,  and  J.  P.  Thiebaux. 
Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
311-315,    1989.   4  fig,    14  ref.   English  summary. 

Descriptors:  'Suspended  load,  'Dissolved  solids, 
'Sediment  discharge,  'Congo  River,  'Erosion 
rates,  'River  basins,  Climatic  zones,  Tropic  zone, 
Ubangi  River,  Amazon  River,  Comparison  studies, 
Data  collections. 

The  Congo  is  the  second  major  world  river  after 
the  Amazon  (mean  discharge  41,000  cubic  liters 
per  second,  area  3,700,000  square  kilometers).  A 
large  scientific  program  in  the  Congo  basin  fol- 
lowed the  variations  of  the  suspended  and  dis- 
solved matter  fluxes  and  will  be  used  to  character- 
ize the  mechanical  and  biogeochemical  erosion 
with  hydroclimatological  regimes  in  the  equatorial 
ecosystems.  Measurements  were  made  on  the 
Congo  at  Brazzaville  and  Ubangi  (major  northern 
tributary).  The  estimate  of  the  suspended  load  was 
based  on  a  large  representative  sampling.  The  first 
measurements  (1987)  gave  a  sediment  discharge  to 
31,000,000  tons  per  year  for  the  Congo  and 
2,900,000  tons  per  year  for  the  Ubangi  (respective- 
ly 30  and  43%  of  matter  discharge).  The  mechani- 
cal erosion  rates  were  respectively  8.9  and  6  tons 
per  square  kilometer  per  year.  Concentrations 
were  included  between  15  and  30  milligrams  per 
liter  for  the  Congo,  and  3  and  55  milligrams  per 
liter  for  the  Ubangi.  These  values  are  lower  than 
previous  published  results  for  the  Congo  and  very 
small  compared  with  the  Amazon  (11%  for  erosion 
rate  and  5%  for  the  sediment  discharge).  (Author's 
abstract) 
W89-12898 


CALCULATION  OF  RESERVOIR  SILTATION. 

V.  A.  Skrylnikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  8,  p  481-486,  February  1989.  3  fig,  1  tab,  10 

ref. 
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Erosion  and  Sedimentation — Group  2J 


Descriptors:  'Reservoir  silting,  *  Sedimentation 
rates,  Flow  characteristics,  Settleable  solids,  Stor- 
age capacity,  Flow  discharge,  Sediment  transport, 
Clarification,  Sediment  discharge. 

The  rate  of  siltation  of  reservoirs  is  characterized 
by  the  degree  of  clarification  of  the  flow  in  the 
lower  pool.  The  most  prevalent  definition  of  the 
change  in  the  settling  capacity  is  the  ratio  of  the 
storage  capacity  of  the  water  body  to  the  average 
water  discharge,  but  it  does  not  take  into  account 
the  quantity  of  sediments  being  transported  by  the 
flow  and  their  fractional  composition.  For  charac- 
terizing the  siltation  process  we  used  the  ratio  of 
the  volume  of  the  channel  in  which  the   flow 
transports  the  sediments  of  a  given  fractional  com- 
position and  with  the  water  discharge  to  the  reser- 
voir storage  capacity.  A  graph  of  the  settling  ca- 
pacity of  reservoirs  in  relation  to  the  indicated 
criterion  shows  that  the  entire  region  of  change  m 
the  degree  of  clarification  can  be  divided  into  two 
zones.  The  first  zone  corresponds  to  the  first  stage 
of  siltation.  The  second  zone  corresponds  to  in- 
creased siltation  of  the  upper  pool.  It  is  possible  to 
refer  all  the  possible  cases  of  reservoir  siltation  to 
one  of  three  schemes  of  calculating  the  deposition 
of  sediments  differing  in  the  rate  of  siltation:  (1)  the 
upper  pools  in  which  is  observed  from  the  start  of 
operation  an  increasing  removal  of  sediments  mto 
the  lower  pool  as  siltation  of  the  upper  pool  in- 
creases; (2)  reservoirs  in  which  there  is  a  period  of 
complete  deposition  and  a  period  of  increasing 
removal  of  sediments  into  the  lower  pool;  (3)  reser- 
voirs with  large  volumes  of  water  in  which  the 
period  of  complete  deposition  of  sediments  covers 
the  main  time  of  siltation.  Thus,   the  proposed 
method  permits  determining  such  reservoirs  for 
which  calculations  by  the  existing  methods  should 
not  be  used,  and  their  siltation  time  is  determined 
by  simple  division  of  the  storage  capacity  ofthe 
reservoir  by  the  sediment  discharge.  (Fish-PTT) 
W89-12903 

FREQUENCY  DISTRIBUTION  FOR  SUSPEND- 
ED SEDIMENT  LOADS. 

Geological  Survey,  Denver,  CO. 

R.  S.  Parker,  and  B.  M.  Troutman. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1567-1574,  July  1989.  8  fig,  3  tab,  20  ref. 

Descriptors:  "Suspended  load,  'Frequency  distri- 
bution, Suspended  sediments,  'Sediment  load, 
•Flood  discharge,  Flood  frequency,  Streamflow, 
Mathematical  analysis,  Flood  peak. 

A  method  for  deriving  a  frequency  distribution  for 
suspended  loads  uses  a  curvilinear  regression  be- 
tween the  logarithm  of  annual  flood  peak  and  the 
logarithm  of  suspended  sediments  loads  associated 
with  that  flood  peak.  It  combines  this  relation  with 
a  log-Pearson  type  III  distribution  for  annual 
floods  to  produce  a  sediment  load  frequency  distri- 
bution. Suspended  sediments  and  peak  streamflow 
data  collected  at  a  gaging  station  are  used  to 
evaluate  the  frequency  of  given  sediment  discharg- 
ers. Sediment  load  frequency  curves  were  derived 
for  gaging  stations  in  seven  different  hydrologic 
regimes  (Potomac,  Rappahannock,  Pearl, 
Tradewater,  Maumee,  Paria,  and  Eel  Rivers).  Be- 
cause the  annual  flood  series  is  generally  a  much 
longer  record  than  the  suspended  sediment  record, 
this  method  provides  a  mechanism  to  reduce  the 
time  sampling  error  (i.e.,  error  due  to  shortness  of 
record)  in  sediment  load  estimates.  (Peters-PTT) 
W89-12983 


BED  LOAD  TRANSPORT  OF  MIXED  SIZE 
SEDIMENT:  FRACTIONAL  TRANSPORT 
RATES,  BED  FORMS,  AND  THE  DEVELOP- 
MENT OF  A  COARSE  BED  SURFACE  LAYER. 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
P.  R.  Wilcock,  and  J.  B.  Southard. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1629-1641,  July  1989.  11  fig,  1  tab,  22  ref. 

Descriptors:  'Model  studies,  'Sediment  transport, 
'Bed  load,  'Bench  flumes,  'Laboratory  equip- 
ment, Scour,  Sediment  grading,  Shear  stress. 

Fractional  transport  rates,  bed  surface  texture,  and 
bed  configuration  were  measured  after  a  mixed  size 


sediment   had   reached   an   equilibrium   transport 
state  for  seven  different  flow  strengths  in  a  recircu- 
lating laboratory  flume.  Fractional  transport  rates 
were  also  measured  at  the  beginning  of  each  run 
when  the  bed  was  well  mixed  and  planar.  The 
start-up  observations  permitted  the  description  of 
the  variation  of  fractional  transport  rates  shear 
stress  for  a  constant  bed  surface  texture  and  bed 
configuration.  The  start-up  and  equilibrium  obser- 
vation together  allow  an  unambiguous  description 
of  the  mutual  adjustment  among  the  transport,  the 
bed  configuration,   and   the  bed  surface,   as  the 
transport  system  moves  toward  equilibrium.  A  sub- 
stantial interaction  exists  among  the  transport,  bed 
surface,  and  bed  configuration.  Bed  forms  and  a 
coarse  surface  layer  coexist  over  a  range  of  bed 
shear  stress.  Under  some  flow  conditions  the  size 
and  shape  of  the  bed  forms  are  controlled  by  the 
presence  of  the  coarse  surface  layer.  At  higher 
flows  the  coarse  surface  layer  is  eliminated  by 
scour  in  the  lee  of  the  bed  forms.  If  the  bed  surface 
is  defined  as  that  over  which  the  bed  forms  move, 
a  coherent  relation  between  the  bed  surface  texture 
and  the  transport  grain  size  distribution  may  be 
defined.  At  equilibrium  the  transport  rates  of  all 
fractions  were  not  equally  mobile,  defined  as  iden- 
tical transport  and  bed   grain  size  distributions, 
although  equal  mobility  was  approached  for  runs 
in  which  the  bed  shear  stress  was  more  than  twice 
that  for  initial  motion  of  the  mixture.  Under  some 
flow  conditions  the  transport  adjusted  away  from 
equal  mobility  as  the  bed  adjusted  from  a  well- 
mixed  start-up  condition  to  an  equilibrium  state. 
Development  of  a  partial  static  armor,  wherein 
some  individual  grains  become  essentially  immo- 
bile even  though  other  grains  in  the  same  fraction 
remain  in  transport,  is  suggested  to  explain  these 
adjustments  between  the  transport  and  bed  surface 
grain  size  distributions.  The  special  conditions  for 
which  equal  mobility  must  hold  and  the  relevance 
to  natural  conditions  of  flume  results  and  the  equal 
mobility  concept  are  discussed.  (Author's  abstract) 
W89-12989 

KARST     CONTAGION     MODEL:     SYNOPSIS 
AND  ENVIRONMENTAL  IMPLICATIONS. 

Austin  Peay  State  Univ.,  Clarksville,  TN.  Dept.  of 

Geology  and  Geography. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13010 


ate  kinds  and  intensities  of  military  training  activi- 
ties. (Author's  abstract) 
W89-13018 

MANGANESE  INHIBITION  OF  MICROBIAL 
IRON  REDUCTION  IN  ANAEROBIC  SEDI- 
MENTS. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-13029 


EROSION-BASED  LAND  CLASSIFICATION 
SYSTEM  FOR  MILITARY  INSTALLATIONS. 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

S.  D.  Warren,  V.  E.  Diersing,  P.  J.  Thompson,  and 

W.D.Goran. 

Environmental  Management  EMNGDC,  Vol.  13, 

No.  2,  p  251-257,  March-April  1989.  2  fig,  30  ref. 

Descriptors:  'Soil  erosion,  'Land  classification, 
•Land  management,  'Satellite  technology, 
•Remote  sensing,  'Mapping,  Universal  soil  loss 
equation,  Geographic  information  systems,  Geo- 
graphical resources  and  support  system,  Military 
installations. 

The  universal  soil  loss  equation  (USLE)  has  been 
integrated  with  a  geographic  information  system 
known  as  the  geographical  resources  analysis  sup- 
port system  (GRASS)  to  create  a  land  classifica- 
tion system  for  use  by  military  trainers  and  land 
managers  to  minimize  the  environmental  impacts 
of  military  training  activities.  The  USLE  provides 
an  estimate  of  current  average  annual  sheet  and  rill 
erosion  based  upon  factors  representing  climate, 
soil  erodibility,  topography,  cover,  and  conserva- 
tion support  practices.  The  erosion  estimate  is 
compared  to  erosion  tolerance  values  to  produce 
an  expression  of  the  current  erosion  status.  An 
index  of  inherent  site  erodibility  is  also  achieved 
through  manipulation  of  the  USLE.  Based  on  pub- 
lished soil  surveys,  satellite  imagery,  and  ground- 
truth  vegetation  transects,  data  layers  are  created 
within  GRASS  for  each  of  the  component  factors 
of  the  USLE.  Appropriate  mathematical  oper- 
ations are  performed  with  the  data  layers,  and 
color-coded  maps  are  produced  that  represent  the 
erosion  status  and  erodibility  index  for  each  50-m  x 
50-m  area  of  soil  surface.  These  maps  aid  military 
trainers  and  land  managers  in  scheduling  appropri- 


OPEN-INCUBATION,  DIFFUSION  METHODS 
FOR  MEASURING  SOLUTE  REACTION 
RATES  IN  SEDIMENTS. 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-13038 


SAND  TRANSPORT  IN  TEXAS  TIDAL  INLET. 

J.  D.  Bales,  and  E.  R.  Holley. 
Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  115,  No.  4,  p 
427-443,  July  1989.  6  fig,  1  tab,  16  ref.  Texas  Parks 
and  Wildlife  Department  Interagency  Agreement 
Contract  (84-85)- 1996. 

Descriptors:  'Sediment  transport,  'Inlets,  'Texas, 
'Tidal  currents,  Intracoastal  Waterway,  Beach 
erosion,  Dredging,  Prediction,  Performance  eval- 
uation, Longshore  currents. 

Rollover  Pass  is  a  manmade,  artificially-stabilized 
tidal  inlet  on  the  upper  Gulf  Coast  of  Texas.  The 
magnitude  of  the  net  annual  sand  transport 
through  the  inlet  was  estimated:  (1)  as  a  percentage 
of  the  net  longshore  transport;  (2)  from  excess 
beach  erosion  downdrift  of  the  Pass;  and  (3)  from 
dredge-material  volumes  for  the  Intracoastal  Wa- 
terway landward  of  the  inlet.  Limited  direct  meas- 
urements of  sand  transport  also  were  made.  The 
excess  beach  erosion  downdrift  of  the  Pass  was 
between  9,000  and  26,000  cu  yd/yr,  which  was  m 
general  agreement  with  the  estimation  of  net 
annual  sand  transport  calculated  as  a  percentage  of 
longshore  transport.  Net  annual  transport  through 
the  inlet  estimated  from  extensive  data  on  dredging 
rates  was  nearly  an  order  of  magnitude  greater 
than  estimates  based  on  longshore  transport  and 
beach  erosion.  (Author's  abstract) 
W89-13120 


INFLUENCE  OF  VESSEL  MOVEMENTS  ON 
STABILITY  OF  RESTRICTED  CHANNELS. 

Louisiana    Ports    and    Waterways    Inst.,    Baton 

Rouge,  LA. 

A.  B.  Hochstein,  and  C.  E.  Adams. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED5,  Vol.  115,  No.  4,  p 

444-465,  July  1989.  14  fig,  4  tab,  18  ref. 

Descriptors:  'Bank  erosion,  'Michigan,  'Naviga- 
ble rivers,  'Wave  wash,  Ice  cover,  Inland  water- 
ways, Saint  Marys  River,  Ships,  Hydraulic  models, 
Mathematical  equations,  Seasonal  variation,  Per- 
formance evaluation. 

Predictive  equations  based  on  a  combination  of 
theory  and  observations  have  been  proposed  for 
quantifying  the  environmental  effects  of  ship  pas- 
sages through  restricted,  ice-covered  channels.  In 
addition  to  natural  channel  flow,  the  forces  consid- 
ered include  ship-induced  backwater,  propeller  jet, 
and  surface-wave-related  flows.  The  equations  are 
used  to  model  forces  created  by  vessels  transiting 
the  St.  Marys  River  in  northern  Michigan  during 
open  water  conditions  and  in  an  extended  naviga- 
tion season  when  an  extensive  ice  cover  is  present. 
Vessel-induced  sediment  transport  is  related  to 
water  quality  problems  is  examined.  Results  of 
model  calibration  with  data  collected  during 
summer  and  winter  ship  transits  of  the  river  sug- 
gest a  capability  for  estimating  with  reasonable 
accuracy,  the  environmental  effects  of  navigation 
in  all  seasons.  The  model  has  been  calibrated  spe- 
cifically for  the  St.  Marys  River,  but  it  is  sufficient- 


61 


Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


5> 

y 
a 

S 


ly  general  to  be  useful  in  other  geographic  and 
environmental  settings.  (Author's  abstract) 
W89-13121 


SEASONAL  VARIATION  OF  SOIL  EROSION 
BY  WATER  IN  SOUTHWESTERN  QUEBEC. 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

P.  C.  Kirby,  and  G.  R.  Mehuys. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

67,  No.  1,  p  55-63,  February  1987.  5  tab,  26  ref. 

Descriptors:  'Erosion,  'Soil  erosion,  'Seasonal 
variation,  'Quebec,  Runoff,  Soil  texture,  Flow- 
meters, Rainfall,  Snowmelt. 

Fallow  plots  were  maintained  at  four  sites  that 
varied  with  respect  to  soil  type  and  slope  aspect 
and  gradient  to  determine  seasonal  patterns  of  soil 
loss  in  southwestern  Quebec  due  to  snowmelt  and 
rainfall.  Equipment  used  to  measure  and  record 
runoff  included  tipping-bucket  flowmeters  and  Da- 
tapod  digital  recorders.  Soil  loss  was  measured  on 
a  seasonal  basis  from  September  1983  to  August 
1985,  to  compare  the  percentage  of  annual  soil  loss 
by  water  that  occurred  during  winter  and  summer 
months.  Summer  soil  loss  accounted  for  approxi- 
mately 80%  of  the  total  annual  soil  loss  from 
coarse-textured  sites.  Winter  soil  losses  at  the  fine- 
textured  site  were  responsible  for  almost  90%  of 
the  annual  soil  loss  from  that  site.  (Author's  ab- 
stract) 
W89-13181 


SETTLING  AND  RHEOLOGY  OF  MUDS. 
PART  TWO.  (TASSEMENT  ET  RHEOLOGIE 
DES  VASES.  DEUXIEME  PARTIE). 

C.  Migniot. 

Houille  Blanche  HOBLAB,  No.  2,  p  95-111,  1989. 

16  fig,  14  tab,  28  ref.  English  summary. 

Descriptors:  'Mud,  'Sediments,  'Silting,  'Sedi- 
mentation, Mathematical  analysis,  Salinity,  Estu- 
aries, Erosion,  Rheology,  Interstitial  water,  Gir- 
onde  River,  France,  Organic  matter,  Temperature, 
Turbidity. 

Information  on  the  settling  conditions  of  very  thin 
sediment  deposits,  of  the  muds,  silts,  or  alluvium 
type-and  their  consistency  modifications  day  after 
day  are  a  principal  element  in  evaluating  silting 
problems  in  a  site  and  in  finding  the  best  solution. 
Various  research  projects  carried  out  during  the 
last  20  yrs  by  the  French  Laboratoire  Central 
d'Hydraulic,  relating  to  mud  settling  and  rheology 
are  reviewed.  The  influence  of  such  parameters  as 
the  nature  and  size  of  the  particles,  the  percentage 
of  sand,  the  salinity  of  the  interstitial  water,  the 
presence  of  organic  material,  and  temperature, 
were  evaluated.  Erosion  and  mud  transport  in  estu- 
aries was  also  investigated.  Results  obtained  on 
sediments  of  very  different  mineralogical,  chemical 
and  granulomere  types,  associated  with  waters 
more  or  less  rich  in  salts,  have  led  to  the  develop- 
ment of  a  number  of  empirical  laws,  expressed  in  a 
series  of  equations,  on  the  evolution  of  the  density 
and  rigidity  of  the  mud  deposits.  (Peters-PTT) 
W89-13188 


DOWNSTREAM  IMPACTS  OF  A  DAM  ON  A 
BEDROCK  FLUVIAL  SYSTEM,  BRAZOS 
RIVER,  CENTRAL  TEXAS. 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Geology. 

For  primary  bibliographic  entry   see   Field   6G. 

W89-13194 


DEBRIS  FLOWS  AND  HYPERCONCENTRAT- 
ED  FLOODS  ALONG  THE  WASATCH  FRONT, 
UTAH,  1983  AND  1984. 

Geological  Survey,  Reston,  VA. 
G  F.  Wieczorek,  E.  W.  Lips,  and  S.  D.  Ellen. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  26,  No.  2,  p  191-208,  1989.  8 
fig,  6  tab,  70  ref. 

Descriptors:  'Mass  wasting,  'Landslides,  'Sedi- 
ment transport,  'Floods,  'Saturated  flow,  'Hyper- 
concentrated  floods,  'Wasatch  Front,  'Utah, 
•Landslides,  Excess  water,  Soil  water,  Snowmelt, 


Channel  morphology,  Thunderstorms,  Snowpack, 
Rainfall  intensity,  Canyons,  Channel  scour. 

The  Wasatch  Front  north  of  Salt  Lake  City  has  a 
recurrent  history  of  debris  flows.  Two  different 
types  of  climatic  events-summer  thunderstorms 
and  rapid  spring  snowmelts-have  triggered  debris 
flows.  Heavy  autumn  rains,  exceptional  winter 
snowpacks,  and  cool  and  extended  springs  fol- 
lowed by  sudden  warming  characterized  weather 
during  1983  and  1984.  As  a  result  of  these  events, 
large  amounts  of  water  were  rapidly  added  to  the 
landscape,  resulting  in  several  hundred  landslides, 
many  of  which  mobilized  into  debris  flows  and  (or) 
hyperconcentrated  floods.  Reconnaissance  during 
June  of  1983  revealed  many  hillsides  with  recently 
active  landslides  that  had  moved  slightly  but  had 
not  mobilized.  A  technique  was  developed  for 
evaluating  the  potential  for  debris  flows  and  hyper- 
concentrated floods  to  reach  canyon  mouths,  based 
on  three  assumptions:  (1)  debris  flows  would  occur 
in  response  to  a  large  influx  of  water  to  the  soils, 
either  from  a  thunderstorm  or  rapid  snowmelt;  (2) 
the  partly-detached  landslides  were  the  mot  likely 
sources  for  future  debris  flows;  and  (3)  debris-flow 
material  incorporated  from  channels  would  be  pro- 
portional to  that  from  landslide  sources.  Slightly 
fewer  debris  flows  occurred  in  1984  than  in  1983, 
consistent  with  a  slightly  lower  snowpack  water 
content  and  slightly  slower  rate  of  melting.  Debris 
flows  occurred  near  the  rapidly  receding  snowline, 
apparently  as  a  result  of  the  large  influx  of  water 
into  the  soils  there.  On  an  areal  basis,  partly- 
detached  landslides  identified  in  1983  were  statisti- 
cally significant  as  sources  for  debris  flows  in  1984. 
In  the  few  documented  cases,  the  contribution  of 
material  scoured  from  channels  was  variable  but 
very  high  and  appeared  significantly  influenced  by 
the  geomorphic  condition  of  the  stream  channel. 
(Author's  abstract) 
W89-13195 


LAKE,  MIRE  AND  RIVER  ENVIRONMENTS, 
DURING  THE  LAST  15,000  YEARS. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-13295 


PECULARITIES  OF  SEDIMENTATION  IN 
THE  SMALL  ESTONIAN  LAKES. 

Akademiya  Nauk  Estonskoi   SSR,  Tallinn.   Inst. 
Geologii. 
L.  Saarse. 

IN:  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  67-76,  9  fig,  3 
tab,  10  ref. 

Descriptors:  'Limnology,  'Paleolimnology,  *Geo- 
morphology,  'Palynology,  'Sedimentation,  'Lake 
sediments,  Tectonics,  Climatology,  Lithology,  His- 
tory, Geology. 

The  sedimentation  in  the  Estonian  lakes  depends 
on  tectonic  pattern,  climatic  conditions,  lithology 
of  sediments  in  the  drainage  area,  geological-geo- 
morphological  features  of  the  lake  basin  and  hy- 
drochemical  conditions.  According  to  palynologi- 
cal  data,  the  accumulation  of  lake  deposits  started 
in  South  Estonia  during  Older  Dryas,  in  North 
Estonia  at  the  end  of  the  Allerod.  Late-glacial 
minerogenic  deposits  consist  of  hydromicas  and 
quartz  with  kaolinite,  chlorites,  mixed-layer  clay 
minerals,  feldspar,  calcite  and  dolomite,  aragonite, 
pyrite,  siderite,  gypsum,  feldspar  and  clay  miner- 
als. The  results  obtained  from  investigations  on 
Holocene  lake  deposits  prove  that  the  following 
early  diagenetic  changes  in  gyttja  took  place:  in- 
crease in  the  ratio  C/N;  decrease  in  the  total 
amount  of  easily  hydrolysed  compounds;  and  in- 
creasing quantity  of  alkali-soluble  (humic)  com- 
pounds. Taking  into  account  the  distribution  and 
frequency  of  macrophyte  pollen,  fragments  of  ter- 
races, changes  of  the  bed  limits  and  peculiarities  of 
mollusc  fauna  the  main  tendency  of  water  level 
changes  were  determined.  (See  also  W89- 13295) 
(Lantz-PTT) 
W89-13301 


SEDIMENTATION  AND  LOCAL  VEGETA- 
TION DEVELOPMENT  OF  A  REFERENCE 
SITE  IN  SOUTHWESTERN  BULGARIA. 

Sofia  Univ.  (Bulgaria).  Faculty  of  Biology. 
S.  Tonkov. 

IN:  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  99-101,  1  fig,  5 
ref. 

Descriptors:  'Palynology,  'Limnology,  'Paleolim- 
nology, 'Fens,  'Bulgaria,  'Sedimentation.  Vegeta- 
tion, History,  Stratigraphy,  Radioactive  dating. 

Pollen-analytical  and  stratigraphical  investigations 
were  carried  out  in  Southwestern  Bulgaria  on  two 
cores  from  the  largest  minerotrophic  topogenous 
fen,  to  study  its  formation  and  vegetation  history. 
Five  stages  in  the  development  of  the  basin  and  the 
local  vegetation  during  the  last  8000  years  were 
delineated  on  the  basis  of  a  detailed  description  of 
the  sediments  accumulated  and  the  changes  in  the 
pollen  record  that  were  supported  by  9  radiocar- 
bon datings.  These  stages  are:  Period  I-radiocar- 
bon  age  interval  from  8000-4760  bp;  Period  II- 
radiocarbon  years  4760-2100  bp;  Period  HI-2100- 
1860  bp;  Period  IV-radiocarbon  years  1860-1250 
bp;  and  Period  V-from  the  development  of  the 
marsh  after  1250  bp.  (See  also  W89- 13295)  (Lantz- 
PTT) 
W89-13304 


OUTLINE  OF  RIVER  ADJUSTMENTS  IN 
SMALL  RIVER  BASINS  IN  BELGIUM  AND 
THE  NETHERLANDS  SINCE  THE  UPPER 
PLENIGLACIAL. 

Rijks  Geologische  Dienst,  Haarlem  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2E. 
W89- 13307 


EVOLUTION  OF  THE  MORAVA  RIVER  IN 
LAKE  PLEISTOCENE  AND  HOLOCENE 
TIME. 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

For  primary  bibliographic  entry  see  Field  2E. 
W89-13308 


NEW  METHODS  OF  RESEARCH  ON  THE 
HOLOCENE  PALEOHYDROGRAPHY  OF 
HUNGARY. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-13309 


HISTORY  OF  THE  HYDROGRAPHY  OF  HUN- 
GARY AND  THE  CARPATHIAN  BASIN  DE- 
TERMINED BY  LARGE-SCALE  TECTONICS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
O.  Radai. 

IN:  Lake,  Mire  and  River  Environments,  During 
the  Last  15,000  Years.  Proceedings  of  the 
INQUA/IGCP  158  Meeting  on  the  Palaeohydro- 
logical  Changes  During  the  Last  15,000  Years, 
Bern,  Switzerland,  June  1985.  A.  A.  Balkema,  Rot- 
terdam, The  Netherlands.  1988.  p  145-151,  12  fig,  8 
ref. 

Descriptors:  'Geologica  history,  'Geomorpho- 
logy,  'Paleohydrology,  'Geology,  'Hungary, 
•Tectonics,  Erosion,  Geohydrology,  Remote  sens- 
ing, Maps,  History. 

The  natural  hydrography  of  the  Carpathian  Basin 
and  of  Hungary  is  strongly  influenced,  or  in  most 
cases  totally  controlled,  by  the  large  scale  tectonic 
activity  of  the  area.  The  tectonic  pattern  of  this 
part  of  Europe  is  mainly  the  result  of  a  geotumor 
(subcrustal  erosion  caused  by  the  latent-flowing 
material  of  the  upper  mantle  of  the  earth).  Other 
factors,  like  relatively  small-scale  convection  cells 
(geo-blisters)  of  the  mantle  material,  impact  of 
asteroids  and  meteorites,  dissolution  of  rocks,  dep- 
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osition,  action  of  organic  bodies  (corals)  and  tec- 
tonics, might  be  responsible  for  the  'ornamenting 
forms  which  give  the  characteristic  pattern  ot  the 
hydrography  of  the  area.  All  of  these  forms,  being 
very  consistent  and  logical,  were  revealed  by  the 
interpretation  of  thousands  of  air  photos  and  sever- 
al satellite  images;  the  investigations  have  been 
supplemented  by  the  maps  with  reconstructions  ot 
the  original,  natural  hydrography  of  the  area.  (See 
also  W89- 13295)  (Lantz-PTT) 
W89-13310 

HOLOCENE  VALLEY  DEVELOPMENT  ON 
THE  UPPER  RHINE  AND  MAIN. 

Duesseldorf  Univ.  (Germany,  F.R.).  Abt.  Geolo- 

For  primary  bibliographic  entry  see  Field  2E. 
W89-13311 

TECTONIC,  ANTHROPOGENIC  AND  CLI- 
MATIC FACTORS  IN  THE  HISTORY  OF  THE 
VISTULA  RIVER  VALLEY  DOWNSTREAM  OF 
CRACOW. 

Polish  Academy  of  Sciences,   Krakow.   Inst,   of 

Geography  and  Spatial  Organization. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-13312 

PLEISTOCENE-HOLOCENE  BOUNDARY  IN 
THE  PO  VALLEY  SOUTH  OF  TORINO  (NW 
ITALY).  ,      ^   .     _   ,  . 

Consiglio  Nazionale  delle  Ricerche,  Turin  (Italy). 

1st.  di  Ricerca  per  la  Protezione  Idrogeologica  nel 

Bacino  Padano. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-13313 

VALLEY  FLOOR  DEVELOPMENT  AND  PA- 
LEOHYDROLOGICAL  CHANGES:  THE  LATE 
VISTULIAN  AND  HOLOCENE  HISTORY  OF 
THE  WARTA  RIVER  (POLAND). 

Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Qua- 
ternary Research  Inst. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-13314 

PROBLEM  OF  THE  HYDROLOGICAL  INTER- 
PRETATION OF  PALAEOCHANNEL  PAT- 
TERN 

Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Inst,  of 

Physical  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-13315 


STUDY  OF  RAINFALL  SIMULATORS, 
RUNOFF  AND  EROSION  PROCESSES,  AND 
NUTRIENTS  YIELDS  ON  SELECTED  SITES  IN 
ARIZONA  AND  NEW  MEXICO. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-13321 

EVALUATION  OF  A  WATERSHED  MODEL 
TO  SIMULATE  SEDIMENT  TRANSPORT  IN  A 
SMALL  AGRICULTURAL  WATERSHED  IN  IN- 
DIANA. 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
L.  D.  Arihood. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $6.75,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4222,  1989.  40p,  3 
fig,  1 1  tab,  6  ref. 

Descriptors:  *Model  testing,  *Model  studies,  'In- 
diana, *Model  studies,  'Sediment  transport,  'Sedi- 
ment yield,  Sediment  concentration,  Sediment  dis- 
charge. 

The  streamflow  and  sediment  components  of  the 
watershed  model,  'Hydrologic  Simulation  Pro- 
gram-Fortran', were  evaluated  using  2  years  and  9 
months  of  data  from  a  2.7-sq  mi  agricultural  water- 
shed in  Indiana.  Hydrographs  of  simulated  sedi- 


ment concentration  generally  have  smaller  peaks 
and  longer  recessions  than  do  hydrographs  of 
measured  data.  The  attenuation  of  simulated  peaks 
was  partly  caused  by  difficulties  in  designing  a 
representative  channel  system.  Simulated  surface 
runoff  during  low-intensity  rainfall  was  greater 
than  measured  surface  runoff;  this  caused  an  over- 
estimation  of  sediment  concentration  and  dis- 
charge. Rainfalls  of  low  intensity  were  mostly 
absorbed  by  the  soil,  but  the  model  predicted  that 
the  amount  of  surface  runoff  from  such  storms 
would  be  large.  The  overly  large  volume  of  simu- 
lated surface  runoff  transported  more  sediment 
than  actually  occurred.  The  mean  absolute  error  of 
mean  sediment  concentrations  during  storms  is 
45%  of  the  measured  average  concentration.  The 
error  resulted  from  a  combination  of  error  in  re- 
cording streamflow  and  rainfall,  in  simulating 
streamflows,  and  in  simulating  sedimentation  proc- 
esses. The  largest  percent  errors  are  associated 
with  simulated  maximum  streamflows  and  average 
sediment  discharges.  The  root-mean-square  errors 
are  93  and  102%  of  the  measured  maximum 
streamflow  and  average  sediment  discharges. 
(USGS) 
W89-13334 

USE  OF  SURFACE-GEOPHYSICAL  METHODS 
TO  ASSESS  RIVERBED  SCOUR  AT  BRIDGE 

PIERS 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-13344 

HYDRAULIC  GEOMETRY  AND  SEDIMENT 
DATA  FOR  THE  SOUTH  FORK  SALMON 
RIVER,  IDAHO,  1985-86. 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

R.  P.  Williams,  I.  O'Dell,  and  W.  F.  Megahan. 
Available  from  Books  and  Open-File  Report  Sec- 
tion USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-233,  1989.  22p,  1  fig,  12  tab,  4 
ref. 

Descriptors:  'Bed  load,  'Chemical  properties, 
'Data  collections,  'Idaho,  'Suspended  sediments, 
•Salmon  River,  'Sediment  discharge,  Hydraulic 
geometry. 

Hydraulic   geometry    data   for   the    South   Fork 
Salmon  River,  Buckhorn  Creek,  and  North  Fork 
Lick  Creek,  Idaho,  are  presented  in  tables.  Water 
surface  slopes  were  obtained  by  surveying  eleva- 
tions at  the  respective  sites  and  at  reference  points 
upstream  and  downstream  from  the  initial  point. 
Suspended-sediment  data  are  listed  in  tables.  Water 
samples  for  analyses  of  suspended  sediment  were 
collected  using  US  DH-48  and  US  DH-59  suspend- 
ed-sediment samplers  and  the  equal-width  incre- 
ment method.  In  addition  to  total  sediment  concen- 
tration, a  sand-silt  spilt  was  determined  by  wet- 
sieve  analysis  using  a  0.062-millimeter  sieve.  Sus- 
pended-sediment discharge  was  computed  as  dis- 
charge (tons  per  day)  =  water  discharge  (cubic  feet 
per  second)  x  suspended-sediment   =   water  dis- 
charge (cubic  feet  per  second)  x  suspended-sedi- 
ment concentration  (milligrams  per  liter)  x  the 
constant  0.0027.  Bedload  samples  were  collected 
using  a  Helley-Smith  bedload  sampler  with  a  3  sq 
inch  orifice.  Field  tests  of  the  sampler  indicated 
near-perfect  efficiency.  Samples  were  collected  at 
12-26  equally  spaced  cross-section  locations.  The 
sampling  duration  ranged  from  30  sec  to  120  sec 
but  consistent  time  was  used  for  each  transect.  The 
samples  were  air  dried  and  size  distribution  was 
determined  by  dry-sieve  analysis  using  Tyler  and 
U.S.  standard  sieves  with  mesh-size  openmgs  that 
decrease  by  a  factor  of  1.414.  Each  sample  (in  the 
set  of  sieves)  was  shaken  for  15-20  minutes  on  a 
Ro-tap  shaker.  Bedload  particle-size  distributions 
for  the  sites  are  presented  in  tables.  (USGS) 
W89-13361 


HYDRAULIC  DATA  FOR  SHALLOW  OPEN- 
CHANNEL  FLOW  IN  A  HIGH-GRADIENT 
FLUME  WITH  LARGE  BED  MATERIAL. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 


W89-13387 

LATE  QUATERNARY  PALEOHYDROLOGY 
OF  THE  EASTERN  MOJAVE  RIVER  DRAIN- 
AGE, SOUTHERN  CALIFORNIA:  QUANTITA- 
TIVE ASSESSMENT  OF  THE  LATE  QUATER- 
NARY HYDROLOGIC  CYCLE  IN  LARGE 
ARID  WATERSHEDS. 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Geolo- 
gy. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-13404 

2K.  Chemical  Processes 


CHEMISTRY  OF  RAINWATER  AND  CLOUD 
WATER  AT  REMOTE  SITES  IN  ALASKA  AND 
OREGON. 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Juneau,  AK.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12175 


TEMPORAL  VARIATION  IN  NITRATE  AND 
NUTRIENT  CATIONS  IN  DRAINAGE  WATERS 
FROM  A  DECIDUOUS  FOREST. 

Great    Lakes    Forestry    Research    Centre,    Sault 

Sainte  Marie  (Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12187 


SORPTION  KINETICS  OF  LOW-MOLECU- 
LAR-WEIGHT HYDROPHOBIC  ORGANIC 
COMPOUNDS  ON  SURFACE-MODIFIED 
SILICA. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12193 


CHEMICAL  COMPOSITION  OF  WATER  AND 
PLANKTON  IN  A  COOLANT-RESERVOIR 
(ATOMIC-ENERGY)  IN  SOUTHERN  UKRAINE 
(KHIMICHESKII  SOSTAV  VODY  I  PLANK- 
TON VODOEMA-OKHLADJTELIA  IUZHNO- 
UKRAINSKII  AES). 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12271 

EXTRACELLULAR  ENZYMATIC  ACTIVITY 
OF  AQUATIC  AND  AERO-AQUATIC  CONI- 
DIAL  FUNGI. 

Basrah  Univ.  (Iraq).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89- 12305 


CHANGES  IN  THE  CHEMISTRY  OF  SURFACE 
WATERS:  25- YEAR  RESULTS  OF  THE  HUB- 
BARD BROOK  EXPERIMENTAL  FOREST, 
NH. 

Syracuse  Univ.,  NY. 

C.  T.  Driscoll,  G.  E.  Likens,  L.  O.  Hedm,  J.  S. 

Eaton,  and  F.  H.  Bormann. 

Environmental        Science        and       Technology 

ESTHAG,  Vol.  23,  No.  2,  p  137-143,  February 

1989.  2  fig,  48  ref. 

Descriptors:  'Field  tests,  'New  Hampshire,  'Acid 
rain,  'Hubbard  Brook,  'Streams,  'Sulfates,  Rain- 
fall, Cations,  Acidity,  Chemical  properties,  Pre- 
cipitation, Regulations,  Legal  aspects. 

An  important  focus  of  the  current  U.S.  assessment 
of  the  effects  of  acidic  deposition  on  surface  waters 
is  the  reconstruction  of  historic  patterns  and  the 
prediction  of  future  trends  in  surface  water  quality. 
A  25-year  continuous  record  of  the  chemistry  of 
bulk  precipitation  and  headwater  streams  is  avail- 
able at  the  Hubbard  Brook  Experimental  Forest 
(HBEF)  in  New  Hampshire.  This  report  discusses 
how  long-term  changes  in  elemental  deposition 
from  the  atmosphere  have  apparently  altered  the 
chemical  characteristics  of  headwater  streams  at 
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the  HBEF.  Because  of  the  marked  decline  in  their 
atmospheric  deposition,  total  ecosystem  inputs  of 
basic  cations  to  the  HBEF  are  currently  near  the 
lowest  value  for  the  last  25  years,  and  this  decline 
has  greatly  increased  ecosystem  sensitivity  to 
strong  acid  loading.  It  would  appear  that  expected 
recovery  of  acidified  surface  waters  due  to  de- 
creased loading  of  sulfate  generally  has  been  re- 
tarded by  declining  atmospheric  inputs  of  basic 
substances.  It  is  concluded  that  future  efforts  to 
improve  water  quality  through  air  emission  legisla- 
tion should  address  the  increasing  acid  sensitivity 
of  these  systems  caused  by  declining  base  inputs  as 
well  as  inputs  of  strong  acids.  (Doria-PTT) 
W89-12385 


ISOTOPIC  AND  TRACE  ELEMENT  CON- 
STRAINTS ON  THE  ORIGIN  AND  EVOLU- 
TION OF  SALINE  GROUNDWATERS  FROM 
CENTRAL  MISSOURI. 

California  Inst,  of  Tech.,  Pasadena.  Div.  of  Geo- 
logical and  Planetary  Sciences. 
J.  L.  Banner,  G.  J.  Wasserburg,  P.  F.  Dobson,  A. 
B.  Carpenter,  and  C.  H.  Moore. 
Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  53,  No.  2,  p  383-398,  February  1989.  11  fig,  4 
tab,  84  ref.  NSF  EAR  Grants  86-18526,  85-04096; 
DOE  Grant  DE-FG03-88ER13851. 

Descriptors:  'Isotope  studies,  'Trace  elements, 
•Saline  water,  'Geochemistry,  "Water  chemistry, 
•Groundwater,  'Missouri,  Sodium,  Calcium, 
Chlorides,  Salinity,  Meteoric  water,  Recharge, 
Oxygen  isotopes,  Geohydrology,  Mixing,  Model 
studies. 

Na-Ca-Cl  groundwaters  with  salinities  of  1  to  30% 
discharge  from  natural  springs  and  artesian  wells  in 
Mississippian  carbonates  and  Ordovician  sand- 
stones and  carbonates  in  central  Missouri.  Carbon- 
ate saturation  and  quartz  supersaturation  are  main- 
tained throughout  the  salinity  range.  Major  and 
trace  element  and  isotopic  variations  in  the  waters 
are  used  to  place  constraints  on  models  for  rock- 
water  interaction  and  regional  hydrology.  The 
waters  apparently  acquired  their  delta  018  and 
delta  D  values  as  meteoric  recharge  and  their 
Sr87/Sr86  and  rare  earth  element  signatures  from 
extraformational  crustal  sources  and  largely  pre- 
served these  isotopic  signatures  during  subsequent 
migration  through  the  carbonates.  Chemical  ex- 
change via  rock-water  interaction  is  required  for 
isotopic  exchange  to  occur.  Therefore,  the  present 
state  of  chen deal  equilibrium  between  the  ground- 
waters and  carbonate  aquifer  minerals  may  serve 
to  limit  rock-water  interaction,  and  hence  preserve 
the  extraformational  isotopic  signatures  in  the 
waters.  The  integration  of  geochemical,  isotopic 
and  hydrologic  data  on  a  local  and  regional  scale 
suggests  a  history  for  the  central  Missouri  ground- 
waters involving:  (1)  meteoric  recharge  in  the 
Front  Range  of  Colorado;  (2)  dissolution  of  Permi- 
an halite  in  the  subsurface  of  Kansas;  (3)  interac- 
tion with  predominantly  silicate  mineral  assem- 
blages in  Paleozoic  strata  (and  possibly  Precam- 
brian  basement),  with  acquisition  of  crustal  Sr  and 
REE  signatures;  (4)  dilution  and  migration  to  shal- 
low aquifer  levels  in  central  Missouri;  and  (5) 
mixing  with  local  meteoric  recharge  and  discharge 
through  Mississippian  carbonates  with  no  signifi- 
cant change  of  the  isotopic  signatures  acquired  in 
stage  (3).  (Author's  abstract) 
W89- 12399 


PHYSICO-CHEMICAL  CHARACTERISTICS 
OF  A  COLLOIDAL  IRON  PHOSPHATE  SPE- 
CD2S  FORMED  AT  THE  OXIC-ANOXIC 
INTERFACE  OF  A  EUTROPHIC  LAKE. 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 

Analytical  and  Applied  Chemistry. 

J.  Buffle,  R.  R.  De  Vitre,  D.  Perret,  and  G.  G. 

Leppard. 

Geochimica  et   Cosmochimica  Acta  GCACAK, 

Vol.  53,  No.  2,  p  399-408,  February  1989.  14  fig,  2 

tab,  44  ref. 

Descriptors:  'Eutrophic  lakes,  'Colloids,  'Iron, 
•Phosphates,  'Interfaces,  Boundary  layers,  Elec- 
tron microscopy,  Particle  size,  Phosphorus,  Calci- 
um, Aluminum,  Silicon,  Chemical  properties. 


Natural  iron  oxyhydroxide  colloidal  particles  have 
been  isolated  from  the  redox  transition  boundary 
layer  in  a  eutrophic  lake.  They  have  been  physical- 
ly and  chemically  characterized  on  a  particle-spe- 
cific basis  using  new  technology  from  the  biomedi- 
cal sciences  which  enables  minimization  of  artifacts 
of  particle  sizing  and  optimization  of  the  micro- 
scopical parameters  for  chemically  quantifying 
their  elemental  composition  by  scanning  transmis- 
sion electron  microscopy/energy  dispersive  spec- 
trometry. The  Fe-rich  particles  have  also  been 
macroscopically  analyzed  using  classical  tech- 
niques. The  Fe  particle  size  range  lies  between  0.4 
and  0.04  microns,  the  latter  limit  being  determined 
by  experimental  conditions.  Particles  larger  than 
0.4  microns  have  also  been  observed  but  are  loose 
aggregates  of  smaller  Fe-rich  particles.  Chemical- 
ly, the  predominant  particle  type  contains  Fe,  P, 
and  Ca  exclusively,  although  occasional  associa- 
tions of  the  latter  elements  with  Si  or  Si/Al  occur. 
The  former  three  elements  are  strongly  correlated, 
and  the  mean  molar  ratios  in  the  particles  are  0.25, 
0.19,  and  1.34  for  P/Fe,  Ca/Fe,  and  P/Ca,  respec- 
tively. The  Fe  is  approximately  50%  Fe(II)  and  the 
P  is  present  as  phosphate.  Although  a  good  corre- 
lation exists  between  Al  and  Si,  neither  is  signifi- 
cantly correlated  to  Fe,  P,  or  Ca.  The  chemical 
composition  is  relatively  constant  spatially  season- 
ally and  yearly.  These  results  indicate  that  a  well- 
defined  chemical  entity  is  formed  at  the  redox 
interface  in  the  water  column,  composed  mostly  of 
Fe(III),  Fe(II),  P04,  and  Ca  (and  probably  OH(-)). 
(Author's  abstract) 
W89- 12400 


METHANE  PRODUCTION,  SULFATE  REDUC- 
TION AND  COMPETITION  FOR  SUB- 
STRATES IN  THE  SEDIMENTS  OF  LAKE 
WASHINGTON. 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

K.  M.  Kuivila,  J.  W.  Murray,  A.  H.  Devol,  and  P. 
C.  Novelli. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  53,  No.  2,  p  409-416,  February  1989.  3  fig,  3 
tab,  44  ref.  NSF  Grants  OCE-8416258,  OCE- 
8601397. 

Descriptors:  'Methane,  'Sulfates,  'Lake  Washing- 
ton, 'Sediments,  'Chemical  reduction,  'Lake  sedi- 
ments, Carbon  dioxide,  Fermentation,  Anaerobic 
conditions,  Respiration,  Chemical  reactions,  Bacte- 
ria, Methane  bacteria,  Sulfur  bacteria,  Hydrogen, 
Lakes. 

Rates  of  methane  production  (both  acetate  fermen- 
tation and  C02  reduction)  and  sulfate  reduction 
were  directly  measured  as  a  function  of  depth  in 
the  sediments  of  Lake  Washington.  Although 
methanogenesis  was  the  primary  mode  of  anaero- 
bic respiration  (63%),  the  major  zone  of  methane 
production  existed  only  below  the  sulfate  reduc- 
tion zone  (16  cm).  Acetate  fermentation  accounted 
for  61  to  85%  of  the  total  methane  production, 
which  is  consistent  with  other  low  sulfate  environ- 
ments. The  observed  spatial  separation  of  methane 
production  and  sulfate  reduction  is  attributed  to 
competition  between  the  methane-producing  and 
sulfate-reducing  bacteria  for  acetate  and  hydrogen. 
This  hypothesis  is  supported  by  the  strong  correla- 
tion between  the  measured  distributions  of  acetate 
and  hydrogen  and  the  rates  of  methane  produced 
from  these  two  precursors  in  Lake  Washington 
sediments.  Acetate  concentrations  increased  rapid- 
ly once  the  sulfate  concentration  decreased  below 
30  microM  and  methane  production  via  acetate 
fermentation  began.  A  similar  trend  was  observed 
for  hydrogen  concentrations,  which  increased 
from  7  to  22  nM  up  to  40  to  55  nM,  at  the  onset  of 
methanogenesis  from  C02  and  H2  (sulfate  concen- 
trations of  35-40  microM).  These  results  show,  for 
the  first  time  in  a  freshwater  lake,  the  separation  of 
methane  production  and  sulfate  reduction  and  the 
corresponding  changes  in  acetate  and  hydrogen 
concentrations.  (Author's  abstract) 
W89-12401 


MODEL  FOR  INORGANIC  CONTROL  OF 
PHOSPHATE  CONCENTRATIONS  IN  RIVER 
WATERS. 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Earth 


and  Planetary  Sciences. 

L.  E.  Fox. 

Geochimica  et  Cosmochimica   Acta  GCACAK, 

Vol.  53,  No.  2,  p  417-428,  February  1989.  10  fig,  3 

tab,  82  ref. 

Descriptors:  'Phosphates,  'Rivers,  'Thermody- 
namics, 'Iron,  Equilibrium,  Model  studies,  Ortho- 
phosphates,  Model  testing,  Solubility,  Saturation, 
Colloids,  Chemical  properties,  Hydrogen  ion  con- 
centration. 

A  thermodynamic  model  is  based  on  the  supposi- 
tion that  phosphate  concentrations  in  major  rivers 
are  controlled  through  equilibration  with  a  solid- 
solution  of  amorphous  ferric  phosphate  in  amor- 
phous ferric  hydroxide.  A  series  of  laboratory- 
based  dialysis  experiments  were  performed  involv- 
ing the  manipulation  of  orthophosphate,  hydrogen 
ion,  and  amorphous  solid  Fe/P  ratios  in  samples 
consisting  of  model  solutions  and  river  water  sam- 
ples. Data  from  three  different  model  solution 
preparations  and  six  different  rivers,  once  equili- 
brated, provide  a  good  fit  to  model  equations, 
satisfy  the  molar  Fe/P  and  P/H  ratio  requirements, 
and  provide  an  independent  estimate  of  the  solubil- 
ity product  of  colloidal  ferric  phosphate  which 
equals  the  mean  solubility  product  previously  re- 
ported. In  addition,  all  dissolved  ferric  iron  is  near 
saturation  with  respect  to  colloidal  ferric  hydrox- 
ide. In  order  to  test  the  applicability  of  this  model 
to  natural  waters,  measurements  were  made  from 
dissolved  and  solid  phase  constituents  taken  from 
solutions  of  colloidal  ferric  hydroxide  and  phos- 
phate prepared  at  varying  solid  Fe/P  ratios  and 
from  waters  of  the  Amazon,  Negro,  Delaware, 
Mullica,  Hudson,  and  Sepik  rivers  with  and  with- 
out additions  of  phosphate  and  manipulation  of 
pH.  Results  provide  a  good  fit  to  the  above  equa- 
tions, suggesting  that  solid-solution  formation  on 
amorphous  surfaces  of  ferric  hydroxide  suspen- 
sions, specifically  amorphous  ferric  phosphate  dis- 
solved in  ferric  hydroxide,  could  be  a  major  proc- 
ess governing  concentrations  of  dissolved  phos- 
phate in  many  of  the  world's  rivers.  (Doria-PTT) 
W89-12402 


ROLE  OF  SEASONAL  SALT  AND  WATER 
FLUXES  IN  THE  GENESIS  OF  SOLONETZIC 
B  HORIZONS. 

Environment  Canada,  Lethbridge  (Alberta).  Earth 

Sciences  Div. 

For  primary   bibliographic   entry  see  Field   2G. 

W89-12430 


BORON  AND  SALINITY  SURVEY  OF  IRRIGA- 
TION PROJECTS  AND  THE  BORON  ADSORP- 
TION CHARACTERISTICS  OF  SOME  SAS- 
KATCHEWAN SOILS. 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

W.  Nicholaichuk,  A.  J.  Leyshon,  Y.  W.  Jame,  and 

C.  A.  Campbell. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

68,  No.  1,  p  77-90,  February  1988.  1  fig,  10  tab,  24 

ref. 

Descriptors:  'Boron,  'Salinity,  'Irrigation  prac- 
tices, 'Saskatchewan,  'Soil  properties,  Alfalfa, 
Water  quality,  Adsorption,  Plant  growth,  Toxicity, 
Soil  types,  Surveys,  Soil  texture. 

The  soil  and  irrigation  water  quality  and  the  boron 
content  of  alfalfa  (Medicago  sativa)  were  assessed 
at  29  irrigation  projects  in  Saskatchewan.  Lang- 
muir  and  Freundlich  boron  adsorption  equations 
were  determined  for  another  13  soils  that  allowed 
assessment  of  the  effect  of  soil  zone  and  texture  on 
these  relationships.  It  was  found  that,  except  for  a 
few  locations  where  crops  sensitive  to  boron  may 
experience  some  problems,  water  quality  with  re- 
spect to  boron  was  acceptable  for  most  projects. 
The  survey  showed  that  salinity  posed  more  of  a 
threat  to  production  under  irrigation  than  did 
boron  toxicity.  Boron  toxicity  was  closely  associat- 
ed with  salinity  problems.  Freundlich  equations 
described  the  data  for  the  13  soils  best;  K  values 
ranged  between  0.24  and  2.04.  These  values  were 
not  affected  by  soil  zone;  coarse-textured  soils  had 
K  values  less  than  0.5  and  fine-textured  soils  values 
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greater  than  1.5.  The  data  can  be  used  to  determine 
where  the  irrigation  practice  of  individual  irriga- 
tion projects  in  Saskatchewan  is  appropriate  for 
mainlining  proper  salt  balance  m  the  soils  so  as 
noTtoimpede  plant  growth.  (Author's  abstract) 
W89-12434 

SOIL  CHEMICAL  CRITERIA  FOR  IRRIGA- 
TION SUITABILITY  CLASSIFICATION  OF 
BROWN  SOLONETZIC  SOILS. 

Agriculture  Canada,  Lethbndge  (Alberta).  Land 

Evaluation  and  Reclamation  Branch. 

For  primary  bibliographic   entry   see  Field   2U. 

W89-12450 

CLASSIFICATION  OF  CULTIVATED  ESTUA- 
RTnIaOT  SULFATE  SOILS  IN  QUEBEC 

Agriculture  Canada,  Ottawa  (Ontario).  Land  Re- 
source Research  Centre. 

For  primary  bibliographic  entry  see  Field  2U. 
W89-12453 

INFLUENCE  OF  WATER  TABLE  LEVELS  ON 
METHANE  AND  CARBON  DIOXIDE  EMIS- 
SIONS FROM  PEATLAND  SOILS 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 

For  primary  bibliographic  entry  see  Field  2G. 
W89-12455 

COLLOIDS  IN  WATER  FROM  .A SUBSUR- 
FACE FRACTURE  IN  GRANITE  ROCK,  GRIM- 
SEL  TEST  SITE,  SWITZERLAND. 

Paul  Scherrer  Inst.,  Wuerenlingen  (Switzerland). 
For  primary  bibliographic  entry  see  Field  5b. 
W89-12474 

GEOCHEMICAL  PROCESSES  WTHEUlffi 
FRYXELL  BASIN  (VICTORIA  LAND,  ANTARC- 

Miami'Univ.,  Oxford,  OH.  School  of  Interdiscipli- 
nary Studies. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12558 

SOME  ASPECTS  OF  HtON  CYCLING  IN  ANT- 
ARCTIC LAKES. 

British  Antarctic  Survey,  Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12559 

CHEMICAL  CHARACTERISTICS  OF  POND 
WATERS  IN  THE  LABYRINTH  OF  SOUTH- 
ERN VICTORIA  LAND,  ANTARCTICA. 

Chiba  Inst,  of  Tech.,  Narashino  (Japan) 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12567 

PHOSPHORUS  IN  SOIL,  WATER,  AND  SEDI- 
MENT: AN  OVERVIEW. 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12575 


BACKGROUND  YIELD  OF  PHOSPHORUS 
FROM  DRAINAGE  AREA  AND  ATMOS- 
PHERE: AN  EMPIRICAL  APPROACH. 

National  Swedish  Environmental  Protection 
Board,  Uppsala  (Sweden).  Environmental  Quality 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12576 

PARTICULATE  AND  DISSOLVED  PHOSPHO- 
RUS FORMS  IN  FRESHWATER:  COMPOSI- 
TION AND  ANALYSIS. 

Uppsala   Univ.   (Sweden).    Limnologiska   Institu- 

tionen. 

For  primary  bibliographic  entry  see  Held  5B. 

W89-12578 

PHOSPHORUS  IN  SEDIMENTS:  SPECIATION 
AND  ANALYSIS. 


Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12579 

BIOAVAILABILITY  OF  DIFFERENT  PHOS- 
PHORUS   FORMS    IN    FRESHWATER    SYS- 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen.  _.  .  ,  .„ 

For  primary  bibliographic  entry  see  Field  3B. 

W89-12581 

PHOSPHORUS  AS  A  GROWTH-REGL^TTNG 
FACTOR  RELATIVE  TO  OTHER  ENVIRON. 
MENTAL  FACTORS  IN  CULTURED  ALGAE. 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen.  . .  _.  . ,  -u 

For  primary  bibliographic  entry  see  Field  in. 
W89-12584 

PHYTOPLANKTON  BIOMASS  AND  PRODUC- 
TION IN  RELATION  TO  PHOSPHORUS. 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen.  . .  _..  . ,  .„ 

For  primary  bibliographic  entry  see  Field  3<~ 
W89-12585 

EXCHANGE  OF  PHOSPHORUS  ACROSS  THE 
SEDIMENT-WATER  INTERFACE. 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen.  _.  . ,  ,„ 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12586 

INFLUENCE  OF  AQUATIC  MACROPHYTES 
ON  PHOSPHORUS  CYCLING  IN  LAKES. 

Lund  Univ.  (Sweden).  Inst,  of  Limnology 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12587 

INFLUENCE  OF  ANIMALS  ON  PHOSPHO- 
RUS CYCLING  IN  LAKE  ECOSYSTEMS. 

Lund  Univ.  (Sweden).  Inst,  of  Limnology 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12588 

EMPIRICAL  AND  THEORETICAL  MODELS 
OF  PHOSPHORUS  LOADING,  RETENTION 
AND  CONCENTRATION  VS.  LAKE  TROPHIC 

5TATF 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen.  _.  ,,  ,u 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12589 


DETERMINATION  OF  TOTAL  ORGANIC 
CARBON  IN  WATER  IN  THE  FORM  OF  CAR- 
BAMATE BY  MEANS  OF  A  SIMPLE  DEN- 
UDER/ELECTROLYTIC  CONDUCTIVITY 

FLOW  CELL  SYSTEM. 
Kozponti  Kemiai  Kutato  Intezete,  Budapest  (Hun- 

For  primary  bibliographic  entry  see  Field  7B. 
W89-12600 

OXYGEN  CONCENTRATION  PROFILES  AND 
EXCHANGE  IN  SEDIMENT  CORES  WITH 
CIRCULATED  OVERLYING  WATER. 

Limnologisch   Inst,   Nieuwersluis   (Netherlands). 

Vijverhof  Lab.  - 

J.  P.  R.  A.  Sweerts,  V.  St  Louis,  and  1 .  a. 

FrlshwatefBiology  FWBLAB,  Vol.  21,  No.  3,  p 
401-409,  June  1989.  4  fig,  3  tab,  32  ref. 

Descriptors:  *Geochemistry,  'Diagenesis,  'Bottom 
sediments,  *Sediment-water  interfaces,  'Sedimen- 
tology,  'Dissolved  oxygen,  'Oxygen  transfer, 
Cores  Water  circulation,  Mixing,  Oxygen  profiles, 
Laboratory  studies,  Diffusion,  Oxygen  penetration, 
Boundary  layers,  Turbulent  flow. 

The  overlying  water  of  intact  sediment  cores  was 
constantly  stirred  with  an  impeller  at  a  rate  suffi- 
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cient  to  turbulently  mix  the  water  column  and 
maintain  the  diffusive  boundary  layer  at  a  deter- 
mined thickness  in  order  to  provide  standardized 
water  circulation  for  laboratory  sediment  core  ex- 
periments.  When   the   overlying   water   was  not 
stirred  for  24  hr  (as  measured  with  oxygen  microe- 
lectrodes  in  a  sediment  core),  the  oxygen  concen- 
tration decreased  bv  70%  and  the  oxygen  penetra- 
tion depth  in  the  sediments  decreased  from  4.2  mm 
to  2.0  mm.  If  the  overlying  water  was  stirred,  the 
in  situ  saturated  oxygen  concentration  remained 
constant  and  after  about  24  hr  oxygen  profiles 
were  similar  to  those  at  the  start  of  the  experiment. 
Oxygen  profiles  measured  in  sediment  cores  in  the 
laboratory  were  similar  to  those  measured  m  situ 
when  the  overlying  water  was  stirred  witl.  an 
impeller  at  such  a  rate  that  a  similar  thickness  ot 
the  diffusive  boundary  layer  at  the  sediment-water 
interface  developed  in  the  laboratory  as  that  in 
situ.  Sediment  oxygen  consumption  was  then  cal- 
culated from:  (1)  measured  oxygen  profiles  m  the 
diffusive  boundary  layer  and  the  molecular  diffu- 
sion coefficient  for  oxygen  m  water;  (2)  the  meas- 
ured oxygen  decrease  in  the  top  of  the  sediments 
and  the  estimated  diffusion  coefficient  in  the  sedi- 
ment; and  (3)  by  oxygen  differences  in  the  overly- 
ing water  after  incubation  of  sediment  cores.  Ine 
sediment  oxygen  consumption  rates  as  estimated 
by  these  three  different  methods  were  quite  similar 
in  the  sediments  investigated,  using  sediment  cores 
with  stirred  overlying  water  with  an  impeller  and  a 
defined  thickness  of  the  diffusive  boundary  layer. 
(Author's  abstract) 
W89- 12679 

COPPER  COMPLEXATION  IN  EUTROPHIC 
AND  HUMIC  LAKE  TJEUKEMEER,  THE 
NETHERLANDS. 

Limnologisch  Inst,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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EFFECTS  OF  NATURAL  ORGANIC  MATTER 
AND  CALCIUM  ON  OZONE-INDUCED  PAR- 
TICLE DESTABILIZATION. 

Camp,  Dresser  and  McKee,  Inc.,  Raleigh,  NC. 
W  B.  Dowbiggin,  and  P.  C.  Singer. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  6,  p  77-85,  June  1989.  14 
fig,  1  tab,  36  ref. 

Descriptors:  'Water  treatment,  'Coagulation, 
♦Calcium,  'Particle  destabilization,  'Organic 
matter,  'Ozone,  Decomposmg  organic  matter, 
Alumina,  Colloids,  Suspension. 

The  susceptibility  of  alumina  particles  to  ozone- 
induced  destabilization  in  the  presence  of  humic 
material  and  calcium  was  evaluated.  Coagulation- 
rate  experiments  coupled  with  measurements  ot 
particle-size  distribution  were  performed  with  sus- 
pensions of  alumina  particles   containing   varied 
concentrations  of  humic   material,   calcium    and 
ozone  It  was  observed  that  calcium  increased  sus- 
ceptibility to  ozone-induced  colloid  destabilization. 
The  concentration  of  ozone  required  for  particle 
destabilization  is  a  function  of  the  organic  carbon 
concentration  as  well  as  the  calcium  concentration. 
Experiments  without  ozonation  showed  that  sus- 
pensions with  higher  concentrations  of  calcium 
and  lower  concentrations  of  humic  material  coagu- 
late more  readily  than  suspensions  of  lower  con- 
centrations of  calcium  or  higher  concentrations  ot 
humic  material.  Electrophoretic  mobility  measure- 
ments were  consistent  with  the  observed  trends  in 
particle  destabilization  as  determined  by  orthokine- 
tic-coagulation-rate  experiments.  Three-dimension- 
al plots  that  illustrated  changes  in  the  volume 
distribution  of  particles  with  time  supported  the 
validity  and  usefulness  of  the  collision  efficiency 
factor  as  calculated  from  the  orthokinetic  coagula- 
tion rate  for  monodisperse  particles.  (Author  s  ab- 
stract) 
W89-12697 


MEASUREMENT  AND  DISTRIBUTION  OF 
DISSOLVED  NUCLEIC  ACIDS  IN  AQUATIC 
ENVIRONMENTS. 
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Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 12703 


MAJOR  ION  CHEMISTRY  OF  THE  GANGA- 
BRAHMAPUTRA  RIVER  SYSTEM:  WEATH- 
ERING PROCESSES  AND  FLUXES  TO  THE 
BAY  OF  BENGAL. 

Physical  Research  Lab.,  Ahmedabad  (India). 
For  primary  bibliographic  entry  see  Field  2J. 
W89- 12760 


INORGANIC  CHEMISTRY  OF  PEAT  FROM 
THE  MAUNACHIRA  CHANNEL-SWAMP 
SYSTEM,  OKAVANGO  DELTA,  BOTSWANA. 

University   of  the   Witwatersrand,   Johannesburg 
(South  Africa).   Dept.   of  Geology  and   Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12761 


MANGANESE  INHIBITION  OF  MICROBIAL 
IRON  REDUCTION  IN  ANAEROBIC  SEDI- 
MENTS. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

D.  R.  Lovley,  and  E.  J.  P.  Phillips. 

Geomicrobiology  Journal  GEJODG,  Vol.  6,  No. 

3/4,  p  145-155,  1988.  2  fig,  1  tab,  37  ref. 

Descriptors:  'Sediments,  'Aquatic  bacteria,  'Iron 
reduction,  'Manganese,  'Geochemistry,  Bacteria, 
Interstitial  water,  Anaerobic  conditions,  Chemical 
reactions. 

Potential  mechanisms  for  the  lack  of  Fe(II)  accu- 
mulation in  Mn(IV)-containing  anaerobic  sedi- 
ments were  investigated.  The  addition  of  Mn(IV) 
to  sediments  in  which  Fe(III)  reduction  was  the 
terminal  electron-accepting  process  removed  all 
the  pore-water  Fe(II),  completely  inhibited  net 
Fe(III)  reduction,  and  stimulated  Mn(IV)  reduc- 
tion. In  a  solution  buffered  at  pH  7,  Mn(IV)  oxi- 
dized Fe(II)  to  amorphic  Fe(III)  oxide.  Mn(IV) 
naturally  present  in  oxic  freshwater  sediments  also 
rapidly  oxidized  Fe(II).  A  pure  culture  of  a  dis- 
similatory  Fe(II)-and  Mn(IV)-reducing  organism 
isolated  from  the  sediments  reduced  Fe(III)  to 
Fe(II)  in  the  presence  of  Mn(IV)  when  ferrozine 
was  present  to  trap  Fe(II)  before  Mn(IV)  oxidized 
it.  Depth  profiles  of  dissolved  iron  and  manganese 
reported  in  previous  studies  suggest  that  Fe(II) 
diffusing  up  from  the  zone  of  Fe(III)  reduction  is 
consumed  within  the  Mn(IV)-reducing  zone. 
These  results  demonstrate  that  preferential  reduc- 
tion of  Mn(IV)  by  Fe(III)-reducing  bacteria  cannot 
completely  explain  the  lack  of  Fe(II)  accumulation 
in  anaerobic,  Mn(IV)-containing  sediments,  and  in- 
dicate that  Mn(IV)  oxidation  of  Fe(II)  is  the  mech- 
anism that  ultimately  prevents  Fe(II)  accumula- 
tion. (Author's  abstract) 
W89-13029 


OPEN-INCUBATION,  DIFFUSION  METHODS 
FOR  MEASURING  SOLUTE  REACTION 
RATES  IN  SEDIMENTS. 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

R.  C.  Aller,  and  J.  E.  Mackin. 

Journal  of  Marine  Research  JMMRAO,  Vol.  47, 

No.  2,  p  411-440,  May  1989.  19  fig,  1  tab,  31  ref,  2 

append. 

Descriptors:  'Water  chemistry,  'Sediments, 
'Chemical  reactions,  'Diagenesis,  'Interstitial 
water,  'Solutes,  'Laboratory  methods,  'Diffusion, 
'Kinetics,  Ammonium,  Sulfates,  Phosphates,  Io- 
dides, Manganese,  Iron. 

Sedimentary  solute  distributions  and  fluxes  are  de- 
termined in  part  by  the  kinetics  of  production/ 
consumption  reactions  in  a  deposit.  It  is  possible  to 
estimate  rates  and  investigate  kinetic  relations  in 
undisturbed  or  manipulated  sediments  by  docu- 
menting build-up  or  depletion  patterns  of  solutes 
allowed  to  diffuse  either  between  relatively  thin 
sections  of  sediment  and  a  well-stirred  water  reser- 
voir (plug  incubation),  or  through  a  large  section 
of  sediment  without  an  overlying  reservoir  (whole- 
core  incubation).  The  time-dependent  concentra- 


tions in  the  sediment  in  both  cases  depend  on 
reaction  rates,  kinetics,  diffusion  coefficients,  and 
geometric  scaling  of  the  sediment  and  contacting 
reservoir.  Major  advantages  of  the  plug  incubation 
method  are  that  interactions  between  classes  of 
sedimentary  reactions  can  be  examined  by  manipu- 
lating the  composition  of  the  stirred  water  reser- 
voir, and  kinetic  relations,  e.g.,  reaction  order,  can 
be  inferred  from  comparisons  of  reaction  rate  with 
steady-state  concentrations  of  pore  water  solutes. 
The  water  reservoir  size  and  sediment  thickness 
can  be  altered  to  allow  rapid  estimates  of  reaction 
rates  at  near  steady-state  or  to  examine  nonsteady- 
state  behavior.  Nonsteady-state  models  are  always 
required  for  the  whole-core  incubation  method, 
which  has  the  advantages  that  it  is  less  labor- 
intensive  than  many  other  rate  measurement  meth- 
ods and  the  incubations  can  be  performed  in  situ. 
Experimental  comparisons  between  open-incuba- 
tion and  more  traditional  closed-incubation  esti- 
mates of  reaction  rates  show  good  agreement  for 
solutes  such  as  HN4(  +  ),  S04(-),  HP04(-)  and  I(-). 
In  some  cases,  e.g.,  Mn(++),  Fe(++),  and 
HP04(-)  production,  where  major  back-reactions 
with  sediment  occur,  open-incubations  without 
substantial  build-up  of  solutes  may  provide  the 
most  accurate  method  for  estimating  production 
rates.  In  principle,  the  open  incubation  methods 
described  can  be  used  for  any  diffusable  species. 
(Author's  abstract) 
W89- 13038 


GROUNDWATER  CONTAMINATION  WITH 
ARSENIC  AND  OTHER  TRACE  ELEMENTS  IN 
AN  AREA  OF  THE  PAMPA,  PROVINCE  OF 
CORDOBA,  ARGENTINA. 

Comision  Nacional  de  Investigaciones  Espaciales, 
Buenos  Aires  (Argentina).  Dept.  de  Geoquimica  y 
de  Aplicaciones  Geologicas  de  la  Teleobservacion. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13111 


WATER  PHYSICS  AND  CHEMISTRY. 

L.  Saunders. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  50-66,  4  tab,  9  fig,  3 

ref. 

Descriptors:  'Water  chemistry,  'Water  properties, 
'Physical  properties,  'Chemical  properties,  'Mo- 
lecular structure,  Solvents,  Hydrogen  ion  concen- 
tration, Colloids,  Compressibility,  Electrolytes, 
Bonding,  Oxidation-reduction  potential. 

This  is  a  review  of  the  chemistry  and  physics  of 
water.  Atomic  and  molecular  structures  are  dis- 
cussed with  an  emphasis  on  the  composition  of 
water.  Specific  properties  of  water  reviewed  in- 
clude ionic  dissociation,  pH,  phase  equilibria,  com- 
pressibility, solvent  properties,  and  colloids.  Elec- 
trovalent  bonds,  electrolytes,  and  oxidation/reduc- 
tion in  water  also  are  covered.  (See  also  W89- 
13208)  (Hammond-PTT) 
W89-13210 


NATURAL  WATERS. 

University  Coll.,  London  (England). 

G.  Solt. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.   1987.  p  67-83,  2  tab,  1  fig. 

Descriptors:  'Water  chemistry,  'Water  treatment, 
•Natural  waters,  'Cost  analysis,  'Separation  tech- 
niques, 'Suspended  solids,  'Dissolved  solids,  Pre- 
treatment  of  water,  Filtration,  Ultrafiltration,  Dis- 
tillation, Ion  exchange,  Reverse  osmosis,  Disinfec- 
tion, Electrodialysis,  Deep  wells,  Mountain  lakes, 
Surface  water,  Brackish  water,  Seawater,  Wet  cli- 
mates, Tropical  regions,  Water  treatment  facilities. 

The  classes  of  suspended  and  dissolved  impurities 
found  in  natural  waters  are  discussed.  The  types  of 
water  studied  include  deep  well,  moorland,  moun- 
tain, surface,  wet  tropical  zones,  brackish  and  sea 
water.  Some  purification  processes  used  in  remov- 
ing a  wide  range  of  impurities  include  filtration, 
distillation,  ion  exchange,  electrodialysis,  reverse 
osmosis  and  ultrafiltration,  and  disinfection  and 
sterilization.  The  purification  processes  all  require 
pre-treatment  for  the  removal  of  suspended  parti- 


cles. The  combination  of  membrane  processes  with 
deionization  presents  a  system  of  immense  poten- 
tial: waters  with  a  wide  range  of  impurities  can  be 
purified  with  this  combined  technology  to  produce 
ultra-pure  water  suitable  for  the  most  critical  appli- 
cations. Natural  waters  discussed  here  have  dis- 
played at  least  one  common  factor:  a  very  low 
impurity  level.  Water  treatment  plants,  therefore 
are  designed  to  remove  very  small  quantities  of 
dissolved  contaminants  at  very  low  concentration 
from  a  large  volume  of  water  with  a  high  degree 
of  efficiency  in  terms  of  percentages  removal  and 
economy.  In  water  purification  we  incur  two  kinds 
of  costs:  (1)  movement  of  water  through  the  plant. 
Except  in  reverse  osmosis  they  are  quits  small  per 
cubic  meter.  (2)  the  cost  of  the  actual  purification 
is  also  small.  This  cost  is  not  only  related  to  the 
concentration  of  the  dissolved  solids  in  the  water 
but  also  depends  on  the  desired  quality  of  the  end- 
product:  the  treated  water.  In  the  removal  of  dis- 
solved solids,  the  purification  cost  is  by  far  the 
more  important.  Deionization  from  a  town  water 
supply  of  250  to  ppm  TDS  will  consume  about  750 
g  in  chemicals  per  ton  of  water,  which  results  in  a 
uniquely  low  price  for  any  purification  process  in 
the  whole  range  of  chemical  industries.  This  usage 
of  chemicals  can  be  though  of  as  a  consumption  of 
750  g  of  chemicals  to  remove  250  g  of  dissolved 
solids,  or  3  g  per  g.  Improving  the  1  ppm  end- 
product  water  to  obtain  ultra-pure  water  of  less 
than  0. 1  ppm  TDS  would  probably  cost  50  percent 
more,  the  increased  cost  reflecting  the  greater  diffi- 
culty of  working  at  very  purity  levels.  (See  also 
W89-13208)  (Hammond-PTT) 
W89-13211 


WATER  QUALITY  DATA  (OCTOBER  1987 
THROUGH  SEPTEMBER  1988)  AND  STATIS- 
TICAL SUMMARIES  (MARCH  1985 
THROUGH  SEPTEMBER  1988)  FOR  THE 
CLARK  FORK  AND  SELECTED  TRIBUTARIES 
FROM  GALEN  TO  MISSOULA,  MONTANA. 
Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

J.  H.  Lambing. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-229,  1989.  51p,  30  fig,  7  tab, 
12  ref. 

Descriptors:  'Trace  elements,  'Water  quality, 
'Clark  Fork,  'Montana,  Streamflow,  Suspended 
sediments. 

Water  quality  sampling  was  conducted  at  eight 
sites  on  the  Clark  Fork  and  selected  tributaries 
from  Galen  to  Missoula,  Mont.,  from  October  1987 
through  September  1988.  This  report  presents  tab- 
ulations and  statistical  summaries  of  the  water 
quality  data.  Included  in  this  report  are  tabulations 
of  streamflow,  onsite  water  quality,  and  concentra- 
tions of  trace  elements  and  suspended  sediment  for 
periodic  samples.  Also  included  are  tables  and 
hydrographs  of  daily  mean  values  for  streamflow, 
suspended-sediment  concentration,  and  suspended- 
sediment  discharge  at  three  mainstream  stations 
and  one  tributary.  Statistical  summaries  are  pre- 
sented for  periodic  water  quality  data  collected 
from  March  1985  through  September  1988.  Select- 
ed data  are  illustrated  by  graphs  showing  median 
concentrations  of  trace  elements  in  water,  relation 
of  trace  element  concentrations  to  suspended-sedi- 
ment concentrations,  and  median  concentrations  of 
trace  elements  in  suspended  sediments.  (USGS) 
W89- 13347 


INVESTIGATION  OF  THE  STRUCTURAL  FEA- 
TURES AND  INTERACTIONS  OF  AQUATIC 
FULVIC  ACIDS  IN  SURFACE  AND  GROUND- 
WATER. 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 
Sciences. 

F.  Y.  Saleh,  W.  Ong,  I.  Kim,  Q.  H.  Mahmoud,  and 
D.  Y.  Chang. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-193429/ 
AS.  Price  codes:  A15  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  (1989).  232p,  71  fig,  15  tab,  42 
ref,  append.  Contract  14-08-0001 -Gil 46. 
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Descriptors:  'Analytical  techniques,  'Fulvic  acids, 
♦Spectroscopy,  'Chemical  properties,  •Chroma- 
tography, Chemical  analysis,  Aqueous  solutions, 
Separation  techniques,  Molecular  structure, 
Copper  complexes,  Tetrachlorobenzene,  Fraction- 
ation. 

Structural    features   and    interactions    of   aquatic 
fulvic  (FA)  were  investigated  by  combined  chro- 
matographic and  spectroscopic  techniques.  Analyt- 
ical and  preparative  reversed-phase  liquid  chro- 
matograph  were  used  to  separate  constituents  ot 
FA.   Photodiode  array,   ultraviolet,   and   fluores- 
cence detectors  were  used  to  monitor  the  HFLC 
separation.  Preparative  FA  fractions  were  subject- 
ed to  1H  and  13C  solid  state  NMR,  FT-IR  and 
ESR  as  well  as  other  separation  and  denvatization 
techniques.  Fulvic  acid  interactions  with  Cu(2  +  ) 
and  tetrachlorobenzene  isomers  were  investigated 
by  ESR  and  HPLC  and  GC-MS.  A  catalogue  of 
the  uv-vis  scans  of  FA  constituents  was  developed 
using  RP-HPLC  under  different  mobile  phases  and 
gradient  programs.   The  overall   results  indicate 
that-  (1)  FA  macromolecule  consists  of  a  molecular 
complex  which  can  be  separated  into  three  to  six 
subunits;  (2)  Each  subunit  may  contam  two  or 
three  structurally  related  compounds;  (3)  Vanillic 
acid,  conjugated  ketones  and  phenols  represent  the 
backbone  structures  in  FA;  (4)  The  free  radical  in 
FA  regulates  the  transformations  of  1,2,4,5  1CB  m 
aqueous  solution  but  does  not  influence  its  aqueous 
solubility;  (5)  At  least  four  binding  sites  in  FA 
participate  in  complexation  with  Cu  (2  +  ).    lne 
first  available  sites  are  those  participating  m  square 
planar  complexes.  (USGS) 
W89-13357 

GROUNDWATER  QUALITY  ASSESSMENT  OF 
THE  DELMARVA  PENINSULA,  DELAWARE, 
MARYLAND,  AND  VIRGINIA -ANALYSIS  OF 
AVAILABLE  WATER  QUALITY  DATA 
THROUGH  1987. 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Held  If. 
W89-13366 

RADIONUCLIDES  IN  GROUNDWATER  AT 
THE  IDAHO  NATIONAL  ENGINEERING  LAB- 
ORATORY, IDAHO. 

Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5b. 

W89-13377 


2L.  Estuaries 

EXCHANGE  OF  NITROGEN,  PHOSPHORUS, 
AND  ORGANIC  CARBON  BETWEEN  TRANS- 
PLANTED MARSHES  AND  ESTUARINE 
WATERS.  ,     _  , 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  ot 

Botany. 

C  B  Craft,  S.  W.  Broome,  and  E.  D.  Seneca. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  2,  p  206-211,  April/June  1989.  2  fig,  5  tab, 

52  ref. 

Descriptors:  'Cycling  nutrients,  'Estuaries, 
•Marshes,  'Nitrogen,  'Phosphorus,  'Organic 
carbon,  Flooding,  North  Carolina,  Phosphates, 
Ammonium,  Soil  organic  matter. 

Fluxes  of  N,  P  and  organic  C  were  measured 
between  irregularly  flooded  transplanted  marshes 
and  estuarine  waters  at  two  sites  in  North  Caroli- 
na. Hydrologic  flux  was  regulated  by  pumping 
estuarine  water  into  the  marsh,  holding  the  water 
for  24  hours,  and  pumping  the  water  out.  Samples 
were  collected  from  waters  flowing  into  and  out  of 
each  of  marsh  and  analyzed  for  salinity,  N,  P,  and 
organic  C.  Concentrations  of  dissolved  organic  C 
were  significantly  higher  in  water  flowing  out  of 
the  two  transplanted  marshes  compared  to  concen- 
trations in  inflow  waters.  In  contrast,  inflow 
waters  contained  significantly  higher  concentra- 
tions of  phosphate  than  outflow  waters.  Phosphate 
flux  was  seasonal  with  maximum  uptake  by  the 
marsh  during  the  summer.  Estimates  of  nutrient 


fluxes  indicate  that  transplanted  marshes  export 
dissolved  organic  C  93-48  mmol/sq  m/event)  and 
N  (0.2-5.6)  and  import  ammonium  (300-600  micro- 
mol/sq  m/event)  and  phosphate  (300-1000).  The 
transplanted  marshes  are  young  communities  that 
lack  the  large  soil  organic  matter  reservoirs  and 
reducing  environment  characteristic  of  many  natu- 
ral marshes.  These  systems  probably  will  continue 
to  import  ammonium  and  phosphate  until  the  soils 
become  reduced  and  soil  nutrient  reservoirs  devel- 
op. (Author's  abstract) 
W89-12183 

EFFECTS  OF  SALINE  FLUSHING  TO  A  POL- 
LUTED ESTUARY  TO  ENHANCE  WATER 
QUALITY  STANDARDS. 

Deakin  Univ.,  Melbourne  (Australia).  Div.  of  Bio- 
logical and  Sciences. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-12225 

REVIEW  OF  WATER  QUALITY  AND  MAN- 
AGEMENT PROBLEMS  IN  CANAL  ESTATES 
EN  WESTERN  AUSTRALIA. 

Waterworks  Commission,  Perth  (Australia). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-12233 

INCOMPATIBLE  RECREATION-ORIENTED 
BENEFITS  IN  A  RESIDENTIAL  TIDAL  CANAL 
ESTATE  AND  MARINA,  VICTORIA  (AUSTRA- 
LIA) 

Deakin  Univ.,  Melbourne  (Australia).  Div.  of  Bio- 
logical and  Sciences. 

For  primary  bibliographic  entry  see  Field  6B. 
W89-12242 

SEASONAL  DYNAMICS  OF  BENTHIC  DIA- 
TOMS ON  SOLID  SUBSTRATES  OF  THE  SE- 
VASTOPOL BAY  (SEZONNAYA  DINAMIKA 
BENTOSN'IKH  DIATOMOV'IKH  VODOROS- 
LEI  NA  TVERD'IKH  SUBSTRATAKH  SEVAS- 
TOPOL'SKOI  BUKHTY). 

Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologu 
Yuzhnykh  Morei. 

For  primary  bibliographic  entry  see  Held  lil. 
W89-12250 

METABOLISM  OF  A  FOULING  COMMUNITY. 
COMMUNICATION  1.  DYNAMICS  OF  SPE- 
CTES  COMPOSITION,  BIOMASS,  MICROHE- 
TEROTROPHS  AND  POB  IN  THE  MEDIUM 
WITH  A  COMMUNITY  AT  DIFFERENT 
STAGES  OF  ITS  FORMATION  (METABOLIZM 
SOOBSHCHESTVA  OBRASTANII.  SOOBSH- 
CHENIE  I.  DINAMIKA  VIDOVOGO  SOSTAVA, 
BIOMASSY  MIKROGETEROTROFOV  I  P.O.B. 

V  SREDE  S  SOOBSHCHESTVOM  NA  RAZ- 
NYKH  STADIYAKH  EGO  FORMIROVANIIA). 
Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologu 
Yuzhnykh  Morei. 

V  A.  Tamozhnyaya,  S.  A.  Goromosova,  A.  Z.. 
Shapiro,  L.  Kovalchuk,  and  O.  A.  Shakhmatova. 
Ekologiia  Moria,  Vol.  30,  p  36-45,  1988.  3  fig,  2 
tab,  13  ref.  English  summary. 

Descriptors:  'Fouling,  'USSR,  'Water  pollution 
effects,  'Sevastopol  Bay,  'Species  composition, 
Succession,  Mollusks,  Seasonal  variation. 


The  dynamics  of  the  formation  of  a  fouling  com- 
munity was  observed  in  Sevastopol  Bay  in  the 
Black  Sea  for  20  months.  The  evolution  of  the 
community  proceeds  through  three  stages  whose 
duration  is  specified  by  domination  of  the  micro- 
organisms first,  then  by  the  Obelia  loveni  hydroid 
population,  colonial  Botryllus  schlossen  Ascidia, 
and  finally  by  the  bivalved  Mytilus  galloprovincia- 
lis  mollusks.  There  are  three  phases  in  the  develop- 
ment of  each  stage:  young,  mature,  and  degenerat- 
ing communities,  each  with  different  metabolic 
characteristics.  The  numbers  of  heterotrophic  bac- 
teria in  the  medium  decrease  for  the  first  2  hours  of 
exposure  and  continue  decreasing  during  the  day, 
except  for  the  summer  period  when  botrilli  pre- 
dominate and  for  the  spring  period,  a  period  of 
mussel  reproduction.  Maxima  of  heterotroph  num- 
bers coincide  with  soluble  organic  matter  (POB) 
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maxima,  the  correlation  increasing  with  hypoxia 

(r=0.7-0.8).  (Author's  abstract) 

W89-12251 

PHOSPHATE  CONSUMPTION  BY  DIFFER- 
ENT DIMENSIONAL  FRACTIONS  OF  A  ML 
CROPLANKTONIC  COMMUNITY  IN  THE 
MEDITERRANEAN  (POTREBLENIE  FOSFA- 
TOV  RAZLICHNYMI  RAZMERIYMI  FRAKT- 
SIIAMI  MIKROPLANKTONNOGO  SOOBSH- 
CHESTVA V  SREDIZEMNOM  MORE). 
Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologu 
Yuzhnykh  Morei.  , 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12252 

CONSUMPTION  OF  INORGANIC  PHOSPHO- 
RUS BY  DIFFERENT  DIMENSIONAL 
GROUPS  OF  MICROPLANKTON  IN  SEVAS- 
TOPOL BAY  (POGLOSHCHENIE  NEORGANI- 
CHESKOGO  FOSFORA  RAZLICHNYMI  RAZ- 
MERNYMI  GRUPPAMI  MIKROPLANKTONA 
V  SEVASTOPOL'SKOI  BUKHTE). 
Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologu 
Yuzhnykh  Morei. 

M.  V.  Kirikova.  ,     . 

Ekologiia  Moria,  Vol.  30  p  50-54,  1988.  1  fig,  1  tab, 
11  ref.  English  summary. 

Descriptors:  'Nutrients,  'USSR,  'Phosphates, 
•Sevastopol  Bay,  'Plankton,  Cycling  nutrients, 
Fate  of  pollutants,  Seasonal  variation. 

A  quantitative  estimation  was  made  for  the  contri- 
bution of  large  (2.5-150  microm)  and  small  (0.45- 
2  5  microm)  forms  of  microplankton  to  the  total 
consumption  of  inorganic  phosphorus  with  season- 
al variations  in  its  content  in  Sevastopol  Bay.  Small 
forms  of  microplankton  accounted  for  an  apprecia- 
ble amount  (50%)  of  the  total  phosphorus  con- 
sumed during  the  observation  penod.  The  con- 
sumption of  inorganic  phosphorus  by  the  small 
fraction  of  microplankton  is  limited  by  a  lower 
concentration  of  phosphates  as  against  the  large 
fraction.  (Peters-PTT) 
W89-12253 

ACCUMULATION  AND  FIXATION  OF  VARI- 
OUS FORMS  OF  STABLE  AND  RADIOACTIVE 
SULPHUR  BY  THE  BLACK  SEA  ALGAE  (NA- 
KOPLENIE  I  FIKSATSIIA  RAZLICHNYKH 
FORM  STABILVNOI  I  RAmOAKTIVNOI 
SERY  CHERNOMORSKIMI  VODOROSLIAMI) 
(IN  RUSSIAN). 

Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologu 
Yuzhnykh  Morei. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12254 

STUDY  OF  SOME  PHYSICAL-CHEMICAL  PA- 
RAMETERS IN  THE  GHAR  EL  MELH 
LAGOON  (ETUDE  DE  QUELQUES  PARA- 
METRES  PHYSICO-CHIMIQUES  DE  LA 
LAGUNE  DE  GHAR  EL  MQELH). 
Institut  National  Agronomique  de  Tunis  (Tunisia). 
Dept.  Halieutique. 

F  Ktari-Chakroun,  and  M.  S.  Romdhane. 
Bulletin  de  l'Institut  National  Scientifique  et  Tech- 
nique d'Oceanographie  et  de  Peche  BNSSEE,  Vol. 
12,  p  25-51,  1985.   12  fig,  2  tab,  20  ref.  English 
summary. 


Descriptors:  'Ghar  el  Melh  Lagoon,  'Salinity, 
•Temperature,  'Dissolved  oxygen,  Climate  effects, 
Tunisia. 

From  October  1980  to  September  1981,  a  study  of 
temporal  and  spatial  evolution  of  the  temperature, 
the  salinity  and  the  dissolved  oxygen,  in  Ghar  El 
Melh  lagoon,  includes  the  climatic  influence  on  the 
variation  of  these  parameters.  (Author's  abstract) 
W89-12255 

MACROBENTHOS  IN  THE  COASTAL  ZONE 
OF  THE  BLACK  SEA  AFTER  CESSATION  OF 
WASTE  DISCHARGE  (MAKROBENTOS  PRI- 
BREZHNOI     ZONY     CHERNOGO     MORYA 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 
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POSLE    PREKRASHCHENIYA    SBROSA 
STOCHNYKH  VOD). 

Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologii 
Yuzhnykh  Morei. 

For  primary  bibliographic   entry   see   Field   5G. 
W89- 12268 


STATISTICAL  ANALYSIS  OF  THE  HYDRO- 
METEOROLOGICAL  ELEMENTS  AND  THEIR 
EFFECT  ON  THE  SALINITY,  BIOGENIC 
MATTER  AND  PRIMARY  PRODUCTION  OF 
ORGANIC  MATTER  IN  THE  SEA  OF  AZOV 
(STATICHESKII  ANALIZ  VLIIANIIA  GIDRO- 
METEOROLOGICHESIKH  ELEMENTOV  NA 
SOLENOSr  BIOGENNYE  VESHCTESTVA  I 
PERVICHNUIU  PRODUKTSHU  V  AZOVS- 
KOM  MORE). 

Azovskii  Nauchno-Issledovatel'skii  Inst.  Rybnogo 
Khozyaistva,  Rostov-na-Donu  (USSR). 
U.  M.  Gargona. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 
No  6,  p  63-67,  1988.  1  tab,  11  ref.  English  summa- 
ry- 
Descriptors:  'Azov  Sea,  "Statistical  analysis,  'Me- 
teorology, *River  flow,  'USSR,  'Model  studies, 
Temperature  effects,  Wind,  Primary  productivity, 
Forecasting,  Optimization,  Mathematical  models, 
Statistical  models. 

Physicochemical  and  hydrobiologic  characteristics 
of  the  Azov  Sea  are  formed  by  river  flow  interact- 
ing with  the  temperature  and  the  wind.  Statistical 
models  describe  the  dependence  of  long-term  salin- 
ity fluctuations,  biogenic  elements  and  primary 
production  of  organic  matter  in  the  Azov  Sea  on 
abiotic  factors  fairly  adequately.  The  accuracy  and 
effectiveness  of  the  methods  suggested  are  good  or 
satisfactory.  The  equations  developed  are  useful  in 
forecasting,  management  and  optimization  of  the 
Azov  Sea  ecosystem.  (Author's  abstract) 
W89- 12276 


SALT  AND  GAS  CONDITIONS  IN  THE  TILI- 
GULIAN  ESTUARY  (SOLEVOI  I  GAZOVYI 
REZHIM  TILIGUL'SKOGO  LIMANA). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

L.  A.  Zhuravleva,  and  A.  A.  Polov'ian. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 

No  6,  p  67-72,  1988.  1  fig,  2  tab,  8  ref.  English 

summary. 

Descriptors:  *USSR,  *Tiligulian  Estuary,  'Estu- 
aries, 'Meteorological  effects,  Salinity,  Black  Sea, 
Dissolved  oxygen,  Hydrogen  ion  concentration, 
Seasonal  variation. 

Hydrometeorological  conditions  in  the  Tiligulian 
Estuary  located  at  the  north-western  coast  of  the 
Black  Sea  and  the  vital  activity  of  its  plant  and 
animal  organisms  are  determining  factors  for  the 
formation  of  salt  and  gas  conditions  of  the  estuary. 
Depending  on  the  action  of  these  factors,  bio- 
chemical and  hydrodynamic  processes  predomi- 
nate, which  stipulate  the  content,  distribution  and 
seasonal  dynamics  of  water  salinity,  ionic  composi- 
tion, dissolved  oxygen,  carbon  dioxide  and  pH  of 
the  water.  (Author's  abstract) 
W89-12277 


DEMTRIFICATION  AND  NITROGEN  FIXA- 
TION IN  THE  SEDIMENTS  OF  VOSTOK  BAY 
OF  THE  SEA  OF  JAPAN  (DENTTRIFIKATSIIA 
I  AZOTFIKSATSIIA  B  OSADKAKH  ZALIVA 
VOSTOK  IAPONSKOGO  MORIA). 
Akademiya  Nauk  SSSR,  Vladivostok.  Inst.  Biolo- 
gii Morya. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12285 


MICROHETEROTROPHIC  ACTIVITY  IN  A 
SUBANTARCTIC  INTERTIDAL  SEDIMENT 
RELATIVE  TO  NUTRTENT  SUPPLY. 

Centre  de  Recherches  Oceanographiques,  Abidjan 
(Ivory  Coast). 

For  primary  bibliographic  entry  see  Field  2J. 
W 89- 12290 


MEASURED  AND  MODELLED  EFFECTS  OF 
TEMPERATURE,  DISSOLVED  OXYGEN  AND 
NUTRIENT  CONCENTRATION  ON  SEDI- 
MENT-WATER NUTRIENT  EXCHANGE. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

C.  F.  Cerco. 

Hydrobiologia  HYDRB8,  Vol.  174,  No.  3,  p  185- 

194,  April  22,  1989.  3  fig,  3  tab,  30  ref.  NSF  grant 

CEE-8307627. 

Descriptors:  'Model  studies,  'Temperature  effects, 
•Dissolved  oxygen,  'Nutrients,  'Cycling  nutrients, 
•Estuaries,  'Sediment-water  interfaces,  Nutrient 
exchange.  Ammonium,  Nitrates,  Phosphates, 
Water  temperature,  Mathematical  models,  Chesa- 
peake Bay,  Gunston  Cove,  Virginia. 

Empirical  models  of  sediment-water  fluxes  of 
NH4(  +  ),  N03(-)  and  P04(3-)  were  performed 
based  on  published  reports.  The  models  were  re- 
vised and  parameters  evaluated  based  on  laborato- 
ry incubations  of  sediments  collected  from  Gun- 
ston Cove,  VA.  Observed  fluxes  ranged  from  -18 
(sediment  uptake)  to  276  (sediment  release)  mg 
NH4(+)/sq  m/day,  -17  to  -509  mg  N03(-)/sq  m/ 
day,  and  -16.4  to  8.9  mg  P04(3-)/sq  m/day.  The 
model  and  observations  indicated  release  of 
NH4(  +  )  was  enhanced  by  high  temperature  and 
by  low  dissolved  oxygen  (DO).  Uptake  of  N03(-) 
was  enhanced  primarily  by  high  N03(-)  concentra- 
tion and  to  a  lesser  extent  by  high  temperature  and 
by  low  DO.  Direction  of  P04(3-)  flux  depended 
on  concentration  in  the  water.  Release  was  en- 
hanced by  low  DO.  No  effect  of  temperature  on 
P04(3-)  flux  was  observed.  (Author's  abstract) 
W89- 12303 


EFFECTS  OF  BOTTLE  SIZE  IN  DETERMINA- 
TIONS OF  PRIMARY  PRODUCTIVITY  BY 
PHYTOPLANKTON. 

University  Coll.  of  North  Wales,  Menai  Bridge. 

School  of  Ocean  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-12310 


FRESHWATER  FLOW  FROM  THE  EVER- 
GLADES TO  FLORIDA  BAY:  A  HISTORICAL 
RECONSTRUCTION  BASED  ON  FLUORES- 
CENT BANDING  IN  THE  CORA  SOLENAS- 
TREA  BOURNONI. 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-12357 


DISTRIBUTION,  ABUNDANCE  AND  PRO- 
DUCTIVITY OF  SEAGRASSES  AND  MA- 
CROALGAE  IN  FLORIDA  BAY. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

J.  C.  Zieman,  J.  W.  Fourqurean,  and  R.  L. 
Iverson. 

Bulletin  of  Marine  Science  BMRSAW,  Vol.  44, 
No.  1,  p  292-311,  January  1989.  12  fig,  5  tab,  28  ref. 
Southeast  Research  Center  of  the  Everglades  Na- 
tional Park  grant  CX5280-2-2204,  NSF  grant 
OCE-77-27051-02. 

Descriptors:  'Estuaries,  'Primary  productivity, 
'Aquatic  plants,  'Florida  Bay,  'Aquatic  produc- 
tivity, 'Sea  grasses,  Population  density,  Macro- 
phytes,  Algae,  Biomass,  Standing  crop. 

The  distribution,  abundance,  and  productivity  of 
submerged  macrophytes  were  measured  in  Florida 
Bay  to  determine  the  total  productivity  and  sea- 
grass  habitat  distribution  throughout  the  region. 
Thalassia  testudinum  was  widely  distributed  and 
was  the  dominant  macrophyte  species  in  the  1,660 
sq  km  of  seagrass  beds  contained  in  the  bay.  Halo- 
dule  wrightii  was  also  common,  but  had  standing 
crop  significantly  less  than  Thalassia  at  all  sample 
locations.  Syringodium  filiforme  grew  mainly  in 
areas  with  strong  oceanic  influence,  especially 
along  the  south  and  west  margins  of  the  bay. 
Macroalgae  were  a  small  percentage  of  the  total 
macrophyte  biomass.  Gradients  in  environmental 
and  biological  variables  extended  from  southwest 
to  northeast  Florida  Bay.  Water  clarity,  water 
exchange,  and  sediment  depth  were  all  greatest  in 
the  south  and  west  portion  of  the  bay  and  de- 


creased toward  the  northeast  corner  of  the  bay. 
The  seagrass  standing  crop  varied  from  between  60 
and  125  g  dw/sq  m  in  the  southwest  to  between  0 
and  30  g  dw/sq  m  in  the  northeast.  Total  seagrass 
leaf  standing  crop  was  8  times  10  to  the  10th  g  dw 
in  Florida  Bay,  90%  of  which  was  Thalassia  leaf 
material.  Thalassia  mean  leaf  productivity  was  0.97 
g  dw/sq  m-d,  with  higher  values  in  the  southwest 
and  lower  values  in  the  northeast  portions  of  the 
bay.  Approximately  1.7  times  10  to  the  9th  g  dw/d 
of  Thalassia  leaf  tissue  was  produced  in  Florida 
Bay  during  the  summer.  Thalassia  had  about  the 
same  leaf  productivity  on  a  per  gram  leaf  dry 
weight  basis  throughout  the  different  environments 
of  Florida  Bay,  therefore  variations  in  areal  leaf 
productivity  were  caused  by  variations  in  leaf 
standing  crop  and  not  by  variations  in  leaf  specific 
productivity.  Distribution,  abundance,  and  produc- 
tivity data  were  used  to  divide  the  bay  into  six 
community  types.  (Author's  abstract) 
W89-12358 


MACROALGAL  PRODUCTION  AND  NUTRI- 
ENT RELATIONS  IN  OLIGOTROPHY  AREAS 
OF  FLORIDA  BAY. 

Harbor   Branch   Oceanographic   Institution,   Inc., 

Fort  Pierce,  FL. 

B.  E.  Lapointe. 

Bulletin  of  Marine  Science  BMRSAW,  Vol.  44, 

No.  1,  p  312-323,  January  1989.  6  fig,  2  tab,  48  ref. 

NSF  grant  OCE-85 15492. 

Descriptors:  'Estuaries,  'Florida  Bay,  'Primary 
productivity,  'Aquatic  productivity,  *Cycling  nu- 
trients, 'Limiting  nutrients,  'Growth  rates,  Eco- 
systems, Nitrogen,  Phosphorus,  Oligotrophy,  Bays, 
Aquatic  plants,  Algae,  Macrophytes. 

Abundant  macroalgae  of  southern  Florida  Bay 
were  assayed  for  nitrogen  (No  and  phosphorus 
(PO)  limitation  of  productivity  by  enrichment  ef- 
fects on  in  situ  growth  rate,  tissue  C:N:P  molar 
ratios,  and  capacity  of  alkaline  phosphatase. 
Growth  of  two  frondose  rhodophytes,  Gracilaria 
tikvahiae  and  Laurencia  poitei,  was  stimulated  pri- 
marily by  P  (although  N  was  also  limiting  during 
winter)  as  was  growth  of  two  frondose  phaeo- 
phytes,  Sargassum  polyceratium  and  Sargassum 
pteropleuron.  Tissue  C:P  and  N:P  ratios  of  the 
unenriched  rhodophytes  were  elevated,  ranging 
from  1,080  to  1,939  and  75  to  147,  respectively; 
C:P  and  N:P  ratios  of  the  unenriched  phaeophytes 
were  lower,  ranging  from  550  to  1,307  and  23  to 
25,  respectively.  These  tissue  ratios  support  the 
primary  P  limitation  suggested  by  the  growth 
assays  and  suggest  that  phylogenetic  differences 
may  exist  in  storage  and  utilization  of  N  and  P 
compounds  relative  to  C.  Levels  of  dissolved  inor- 
ganic nutrients  (NH4(  +  ),  N03(-),  and  P04{3-))  in 
seawater  during  these  studies  also  suggest  that  P, 
relative  to  N,  was  most  limiting  during  summer 
months  when  N03(-)  and  NH4(+)  were  seasonally 
elevated  and  seawater  N:P  ratios  were  >  30:1. 
Assays  for  alkaline  phosphatase  activity  in  phylo- 
genetically  diverse  forms  of  Florida  Bay  macroal- 
gae indicated  broadly  different  capacities  of  this 
exoenzyme,  with  the  highest  rates  observed  for 
Dictyota  divaricata  and  L.  poitei  and  the  lowest 
rates  for  G.  tikvahiae.  Considering  that  D.  divari- 
cata and  L.  poitei  had  the  greatest  observed  capac- 
ity for  this  enzyme  and  that  these  and  related 
species  are  particularly  abundant  in  southern  Flori- 
da Bay,  utilization  of  dissolved  organic  phosphate 
pools  appears  to  be  ecologically  important  to  sus- 
taining productivity  of  indigenous  frondose  ma- 
croalgae in  P-limited  Florida  Bay.  (Author's  ab- 
stract) 
W89-12359 


EXPERIMENTAL  EVIDENCE  FOR  NUTRIENT 
LIMITATION  OF  SEAGRASS  GROWTH  IN  A 
TROPICAL  ESTUARY  WITH  RESTRICTED 
CIRCULATION. 

National  Audubon  Society,  Tavernier,  FL.  Re- 
search Dept. 

G.  V.  N.  Powell,  W.  J.  Kenworthy,  and  J.  W. 
Fourqurean. 

Bulletin  of  Marine  Science  BMRSAW,  Vol.  44, 
No.  1,  p  324-340,  January  1989.  7  fig,  2  tab,  56  ref. 
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WATER  CYCLE— Field  2 
Estuaries— Group  2L 


Descriptors:  'Estuaries,  *  Sea  grasses,  'Cycling  nu- 
trients, *  Limiting  nutrients,  'Florida  Bay,  -Tropi- 
cal regions,  Waterfowl,  Tidal  flats,  Marine  envi- 
ronment, Standing  crop,  Biomass,  Phosphates. 

The  impacts  of  additions  of  nutrients  to  a  seagrass 
community  on  a  carbonate  mud  bank  in  Florida 
Bay  were  studied.   Shallow  mud  banks  dampen 
lunar  tide  in  Florida  Bay,  and  impoundment  and 
channelization  of  the  upland  watershed  (the  Ever- 
glades) have  reduced  freshwater  input,  resulting  in 
festricted  circulation  and  reduced  nutrient  avail- 
ability. Nutrients  were  supplied  by  seabirds  defe- 
cating from  experimental  roosts.  Seabirds  used  the 
roost!  87%  of  the  time  so  the  input  of  nutrients 
was  constant  and  quantifiable.  The  birds  delivered 
approximately  2-4  g  of  excrement  per  day,  result- 
ing in  an  average  loading  rate  of  0X152  gN  and 
0.0009  gP/sq  m-d.  Only  a  portion  of  the  excrement 
is  immediately  released   as  inorganic  NH3,  and 
P04(-)  about  80%  reaches  the  sediment  surface  in 
a  relatively  insoluble  form.  There  was  a  significant 
buildup  of  phosphate  and  ammonium  in  the  pore 
water  at  the  enriched  sites.  The  ammonium  profile 
of  low  concentrations  at  the  surface  and  then  in- 
creasing with  a  steep  slope  through  20  cm  suggests 
a  rapid  uptake  and  demand  for  mineralized  nitro- 
gen   Phosphorus,  in  contrast,  had  relatively  high 
levels  at  the  surface.  Nutrient  addition  significantly 
increased  areal  leaf  production  and  standing  crop 
of  Thalassia  testudinum  and  Halodule   wnghtu. 
Above  ground  biomass  at  enriched  sites  averaged 
twice  controls  while  below  ground  biomass  was 
not  significantly  different  between  fertilized  and 
control  plots.  Increased  standing  crop  was  pro- 
duced primarily  through  longer,  wider  blades  by 
Thalassia  and  longer  blades  and  increased  short 
shoot  density  by  Halodule.  Thalassia  areal  leaf 
production  was  60%  greater  at  enriched  sites  than 
at   controls.   Halodule   areal   leaf  production   in- 
creased by  three  orders  of  magnitude  at  enriched 
sites  Tissue  nutrient  content  and  nitrogen  fixation 
assays  suggest  that  phosphorus  availability  limits 
seagrass  growth  in  unenriched  conditions,  but  that 
nitrogen  becomes  limiting  with  the  addition  ot  bird 
excrement.  (Author's  abstract) 
W89-12360 

OVERVIEW  OF  ECOLOGY  OF  MANGROVES 
AND  INFORMATION  NEEDS  FOR  FLORIDA 
BAY 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Biology  and  Living 
Resources. 

S.  C.  Snedaker.  .„„.„,    ,,  ,    .. 

Bulletin  of  Marine  Science  BMRSAW,  Vol.  44, 
No.  1,  p  341-347,  January  1989.  1  fig,  1  tab,  33  ref. 

Descriptors:  'Ecology,  'Ecosystems,  'Estuaries, 
'Mangrove  swamps,  'Marine  environment,  Hon- 
da Bay,  'Coastal  marshes,  Bays,  Forests,  Dissolved 
organic  matter,  Cycling  nutrients,  Aquatic  habi- 
tats. 


The  mangrove  forest  areas  bordering  Flonda  Bay 
have  provided  research  data  and  information  that 
have  formed  the  bases  both  for  conservation  laws 
and  for  the  advances  in  mangrove  research  at 
other  laboratories  throughout  the  world.  In  this 
regard,   the  structural   diversity   of  Flonda   Bay 
mangroves  has  been  reasonably  documented,  but 
little  research  has  been  done  on  functional  diversi- 
ty particularly,  as  it  relates  to  the  nearshore  estua- 
rine  flora  and  fauna.  What  is  already  known  about 
Florida  Bay's  coastal  forest  habitats  is  reviewed, 
and  that  which  remains  to  be  researched  is  outlined 
for  mangrove-habitat  diversity  and  the  functional 
diversity  among  the  mangrove  habitats.  It  is  postu- 
lated that  the  quantity,  quality  and  timing  of  fluxes 
of  dissolved  organic  matter  (DOM)  from  different 
mangrove  forest  types  may  have  a  significant  regu- 
latory or  control  role  in  the  structure  and  function- 
ing of  estuarine  populations.  At  least  three  distinct 
roles  for  DOM  are  postulated:  (1)  as  an  alternate 
food  source,   (2)  as  the  basis  for  heterotrophic 
microorganism  food  webs,  and  (3)  as  a  source  of 
chemical  cues  controlling  the  spatial  and  temporal 
distribution  of  estuarine  species.  This  postulation 
focuses  on  a  new  area  in  chemical  ecology  that 
could  lead  to  important  new  research  findings  on 
the   intenelationships    between    mangrove    forest 
habitats  and  the  biological  organization  of  estua- 
rine communities.  (Friedmann-PTT) 


W89-12361 

SEDIMENT,  WATER  LEVEL  AND  WATER 
TEMPERATURE  CHARACTERISTICS  OF 
FLORIDA  BAY'S  GRASS-COVERED  MUD 
BANKS.  „  ,  _ .  .     ■ 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
Ciil  Science 
J.  G.  Holmquist,  G.  V.  N.  Powell,  and  S.  M. 

luUefin  of  Marine  Science  BMRSAW,  Vol  44 
No.  1,  p  348-364,  January  1989.  11  fig,  5  tab,  36  ref. 

Descriptors:  'Estuaries,  'Coastal  marshes,  'Water 
level  'Water  temperature,  'Florida  Bay,  'Mud 
flats,  'Marine  sediments,  Wind,  Tidewater,  Tidal 
effects,  Species  diversity,  Aquatic  plants,  5»ea 
grasses. 

Florida  Bay  is  a  shallow  lagoonal  estuary  divided 
into  basins  by  a  latticework  of  mud  banks,  which 
exert  a  disproportionate  influence  on  the  bay  eco- 
system  Prevailing  northeasterly  winds  resulted  in 
distinct  sheltered  and  exposed  sides  on  narrow 
banks,  the  former  with  fine  and  low  organic  con- 
tent. Bank  water  levels  were  highest  in  fall.  Lunar 
tidal  flux  appeared  to  be  directly  related  to  the 
degree  of  access  to  open  ocean  for  any  given  site. 
Water  levels  also  demonstrated  some  degree  ot 
wind-dependency    at    all    sites.    Although    water 
levels  on  narrow  banks  were  highly  correlated 
with  those  of  basins,  one  2-km-wide  bank  retained 
a  lens  of  water  at  low  tide  despite  lower  levels  in 
adjacent  basins.  Bank  temperatures  ranged  trom 
7  5  C  to  37  0  C  and  demonstrated  a  mean  daily 
range  of  4.5  C,  but  up  to  15  C,  in  contrast  to  basin 
ranges  of  1-2  C.  Temperature  range  was  a  function 
of  air  temperature  range  and  water  level.  Septem- 
ber through  November  was  the  most  bemgn  penod 
on  the  banks.  A  bank  in  the  northeastern  bay  was 
the  physically  severest  of  the  six  study  sites,  hor 
bank  organisms,  the  scenario  desenbed  sets  the 
stage  for  web-like  interactions  between  a  vanety  ot 
physical  parameters.  Water  level,  for  instance,  is  a 
function  of  oceanic  level,  lunar  rhythm,  wind,  and 
seagrass  growth  and,  in  turn,  influences  sediment 
properties,  water  temperature,  seagrass  nchness, 
and  animal  community  structure.  Organisms  inhab- 
iting deeper  seagrass  beds  are  not  subject  to  the 
same  degree  of  physical  stress  as  those  living  on  a 
mud  bank.  (Friedmann-PTT) 
W89-12362 

BIOGENIC  CARBONATE  PRODUCTION  IN 
FLORIDA  BAY.  „  „    _  , 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 
(England).  Dept.  of  Geology. 

BultouTof  Marine  Science  BMRSAW,  Vol  44 
No.  1,  p419-433  ,  January  1989.  4  fig,  7  tab,  30  ref. 

Descriptors:  'Estuaries,  'Florida  Bay,  'Aquatic 
productivity,  'Aquatic  animals,  'Carbonates,  Zoo- 
plankton,  Mollusks,  Growth  rates,  Ecosystems, 
Bays   Marine  environment,  Aquatic  environment. 


W89-12363 

SURFACE  SUBLITTORAL  SEDIMENTS  OF 
FLORIDA  BAY. 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 

(England).  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-12364 

ORIGIN,  GROWTH  AND  EVOLUTION  OF 
CARBONATE  MUDBANKS  IN  FLORIDA  BAY. 

Rosenstiel  School  of  Marine  and  Atmosphenc  Sci- 
ence, Miami,  FL.  Div.  of  Marine  Geology  and 
Geophysics. 

H.  R.  Wanless,  and  M.  G.  Tagett. 
Bulletin  of  Marine  Science  BMRSAW,  Vol    44, 
No  i  p  454-489,  January  1989.  19  fig,  1  tab,  42  ref. 
NSF  grant  EAR-77-13707. 

Descriptors:  'Estuaries,  'Florida  Bay,  'Carbon- 
ates, 'Mud  flats,  'Paleolimnology,  'Geologic  his- 
tory, 'Geomorphology,  'Stratigraphy,  Sea 
grasses,  Geologic  time,  Succession,  Evolution, 
Bays,  Coastal  marshes. 

Between  4,500  and   3,000  years  Before  Present, 
rising  sea  level  inundated  the  area  now  known  as 
Florida  Bay.  Inundated  and  dissected  coastal  de- 
posits then  served  as  nuclei  from  which  the  present 
complex  of  Florida  Bay  islands,  mudbanks,  bank 
spits  and  bays  evolved.  Portions  of  the  islands  are 
the  result  of  supratidal  progradation  across  young- 
er mudbank  buildups.  Marine  mudbanks  nucleated 
on  inundated  coastal  levees  and  mangrove  peats. 
Mudbank  cores  are  composed  of  layered  mudstone 
reflecting  an  early  history  dominated  by  physical 
sedimentation.  There  is,  however,  a  striking  lateral 
gradation  in  bank  morphology,  dynamics,  and  stra- 
tigraphy. Four  such  zones  are  identified:  (1)  Inner 
Destructional  Zone  in  eastern  Florida  Bay,  which 
has  small,  discontinuous  erosional  mudbanks  with  a 
grainstone  veneer  separated  by  rock-floored  basins; 
(2)  Central  Migration  Zone  in  central  Flonda  Bay, 
which  has  an  anastomozing  maze  of  narrow,  con- 
tinuous banks  dominated  by  layered  mudstone  se- 
quences; (3)  Western  Constructional  Zone,  in  the 
western  Bay,  which  has  very  broad,  actively  ex- 
panding banks  separated  by  shallow  lakes  contain- 
ing about  1  m  of  molluscan  wackestone;  (4)  Outer 
Destructional  Zone,  erosional  bank  remnants  with 
layered  mudstone  cores  surrounded  by  a  barren 
Pleistocene  limestone  surface.  Intense  manne  bur- 
rowing   has    destroyed    some    aspects    of    the 
transgressive  depositional  facies  sequence  in  the 
bay  and  blurred  evidence  of  physical  sedimentation 
during  the  later  stages  of  bank  development.  It  is 
shown  that  seagrasses  are  now  at  a  peak  in  tneir 
influence  in  Florida  Bay's  history,  that  they  are 
episodically  eliminated  from  much  of  the  bay  and 
that  they  have  only  had  a  minor  to  moderate 
influence  on  the  mudbank  evolution.  (Author  s  ab- 
stract) 
W89-12365 


Previous  work  on  biogenic  carbonate  production 
within  Florida  Bay   is  reviewed.   New  data  on 
production  from  the  Upper  Cross  Bank  and  Bu- 
chanan Key  areas  are  presented.  Production  fig- 
ures for  bank  and  lake  environments  are  calculated 
from  standing  crop  surveys  and  growth  rates  de- 
termined   from    published    work   and   short-term 
growth    measurements.    The    organisms    studied 
were-  Porites,  Thalassia,  epibionts,  mollusks,  Peni- 
cillus,  soritid  foraminifera  and  Halimeda,  listed  in 
order  of  decreasing  carbonate  productivity.  Pro- 
duction figures  indicate  that  banks  produce  twice 
as  much  skeletal  carbonate  per  unit  area  as  lakes. 
However,  lakes  are  much  larger  than  banks  and, 
within  the  study  areas,  lakes  generate  about  four 
times  the  amount  of  sediment  as  that  formed  on 
banks  This  excess  sediment  is  considered  to  have 
been  transported  to  the  southwest  of  the  bay  to 
areas  with  larger  constructional  banks  or  out  ot  the 
Florida  Bay  system.  The  migrating  Upper  Cross 
Bank  generates  sediment  at  rates  nearly  one  order 
of  magnitude  less  than  those  of  the  more  stable 
Buchanan  bank  and  the  back-reef  mound  of  Taver- 
nier    Production  rates  may  therefore  be  affecting 
bank  stability.  (See  also  W89-12364)  (Author's  ab- 
stract) 


ACCUMULATION  AND  PERSISTENCE  OF 
TRIBUTYLTIN  IN  EELGRASS  (ZOSTERA 
MARINA  L.)  TISSUE. 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12387 

EROSION  CONTROL  STRATEGIES  FOR  BAY 
AND  ESTUARINE  BEACHES. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For  primary  bibliographic   entry  see  Field  4D. 
W89-12496 

COASTAL  ZONE  DEVELOPMENT,  UTILIZA- 
TION, LEGISLATION,  AND  MANAGEMENT 
IN  CHINA. 

China   Inst,   for   Marine   Development   Strategy, 

Beijing.  . .  „  , .    .n 

For  primary  bibliographic   entry  see  Field  4U. 

W89-12497 
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LESSER  SNOW  GEESE  AND  THE  NITROGEN 
ECONOMY  OF  A  GRAZED  SALT  MARSH. 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 

D.  R.  Bazely,  and  R.  L.  Jefferies. 

Journal  of  Ecology  JECOAB,  Vol.  77,  No.  1,  p  24- 

34,  March  1989.  3  fig,  1  tab,  43  ref. 

Descriptors:  *Salt  marshes,  'Food  habits,  •Nitro- 
gen cycle,  'Nutrients,  'Sediments,  Nitrate,  Ammo- 
nium, Snow  geese,  Cyanophyta,  Decomposition, 
Vegetation,  Feedback  systems,  Subarctic  zone. 

The  acetylene-reduction  technique  was  used  to 
measure  nitrogenase  activity  of  surface  sediments 
of  a  subarctic  salt  marsh,  in  order  to  estimate 
whether  at  least  some  of  the  nitrogen  of  forage 
plants  that  is  incorporated  into  body  tissues  of  an 
herbivore  (lesser  snow  goose,  Chen  caerulescens 
caerulescens)  is  replaced  by  nitrogen  fixation.  Ni- 
trogenase activity  was  consistently  higher  in 
grazed  plots  compared  with  rates  in  ungrazed 
plots.  Estimates  of  total  amounts  of  nitrogen  fixed 
in  grazed  plots  between  June  and  September  ('melt 
to  freeze-up')  were  approximately  1  g  N/sq  m. 
Unlike  ungrazed  swards,  where  plant  litter  accu- 
mulated, mats  of  cyanobacteria  were  present  on 
the  surface  of  sediments  between  individual  plants. 
Levels  of  exchangeable  and  soluble  ammonium  and 
nitrate  ions  were  measured  in  sediments  in  order  to 
determine  amounts  of  inorganic  nitrogen  available 
for  plant  growth.  Levels  of  exchangeable  and  solu- 
ble ammonium  ions  were  low  (e.g.  <6  micrograms 
exchangeable  N-NH4/g  dry  wt  sediment)  through- 
out most  of  the  growing  season,  but  higher  levels 
were  detected  in  early  spring  and  fall,  particularly 
in  grazed  plots.  Only  trace  amounts  of  nitrate  ions 
were  present  in  sediment  extracts.  A  feedback 
model  involving  different  aspects  of  the  nitrogen 
cycle  describes  the  strong  interaction  between  the 
herbivore  and  salt  marsh  vegetation.  The  geese  act 
on  this  ecosystem  with  high  C/N  ratios  in  the 
sediments  by  accelerating  the  breakdown  and  de- 
composition steps  of  the  nitrogen  cycle,  thus  pro- 
viding a  nitrogen  source  for  forage  species.  Herbi- 
vory  prevents  the  accumulation  of  litter  which  also 
allows  cyanobacteria  to  colonize  the  sediment  be- 
tween grazed  plants.  The  colonial  foraging  behav- 
ior of  the  geese,  which  leads  to  intense  cropping,  is 
essential  for  maintenance  of  existing  plant  commu- 
nities dominated  by  preferred  forage  species. 
(White-Reimer-PTT) 
W89-12500 


MODEL  OF  THE  PHOSPHORUS  DYNAMICS 
OF  CALLUNA  HEATHLAND. 

Institute  of  Terrestrial  Ecology,  Wareham  (Eng- 
land). Furzebrook  Research  Station. 
For  primary  bibliographic  entry  see  Field  21. 
W89-12501 


MEROMIXIS  IN  AN  ANTARCTIC  FJORD:  A 
PRECURSOR  TO  MEROMICTIC  LAKES  ON 
AN  ISOSTATICALLY  RISING  COASTLINE. 

Department  of  Science,  Kingston  (Australia).  Ant- 
arctic Div. 

J.  B.  Gallagher,  H.  R.  Burton,  and  G.  E.  Calf. 
Hydrobiologia   HYDRB8,   Vol.    172,   p   235-254, 
1989.  10  fig,  3  tab,  36  ref. 

Descriptors:  'Antarctic,  'Fjords,  'Meromictic 
lakes,  'Uplift  pressure,  'Limnology,  'Geologic 
history,  Holocene,  Ellis  Fjord,  Vestfold  Hills,  Iso- 
tope studies,  Saline  water,  Climate,  Ice  formation. 

Physico-chemical  data  and  isotopic  studies  (using 
H14C03,  H2180,  and  3H20)  suggest  that  hypersa- 
line  meromixis  in  Ellis  Fjord  (Vestfold  Hills,  Ant- 
arctica) was  initiated  during  the  middle  Holocene 
period,  when  saline  brine,  excluded  during  the 
annual  formation  of  sea-ice,  gravitated  in  a  density 
current  to  the  bottom.  The  application  of  this 
contemporary  information  to  the  genesis  of  mero- 
mictic lakes  found  today  in  the  Vestfold  Hills 
suggests  that  their  meromixis  may  have  developed 
prior  to  isolation  from  the  sea.  Comparison  of 
physico-chemical  data  from  the  meromictic  basins 
of  Ellis  Fjord  with  that  of  the  Vestfold  Hills  saline 
lake  allows  some  determination  of  their  evolution- 
ary pathways  initiated  before,  during,  and  after 
isolation  from  the  sea.  Further  evolution  of  each 
lake  can  be  explained  through  the  individual  inter- 


actions among  climate,  catchment  size,  and  basin 
morphology.  (Author's  abstract) 
W89- 12566 


ESTUARINE  TRANSPORT  OF  TRACE 
METALS  IN  A  BUOYANT  RIVERINE  PLUME. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 12602 


CARBON  ISOTOPES  AND  FATTY  ACIDS 
ANALYSIS  OF  THE  SEDIMENTS  OF  NEGRO 
HARBOUR,  NOVA  SCOTIA,  CANADA. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2J. 
W89- 12604 


TRACE  METAL  ASSOCIATIONS  IN  THE 
WATER  COLUMN  OF  SOUTH  SAN  FRANCIS- 
CO BAY,  CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 12605 


MAPPING  THE  ECOLOGICAL  IMPACT  OF 
HEAVY  METALS  ON  THE  ESTUARINE  POLY- 
CHAETE  NEREIS  DIVERSICOLOR  USING  IN- 
HERITED METAL  TOLERANCE. 

Hull  Univ.  (England).  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5G. 
W89- 12649 


SEASONAL  BIOTRANSFORMATION  OF 
NAPHTHALENE,  PHENANTHRENE,  AND 
BENZO(A)PYRENE  IN  SURFICIAL  ESTUA- 
RINE SEDIMENTS. 

Massachusetts  Univ.  at  Boston.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12651 


REGULATION  OF  BACTERIOPLANKTON 
PRODUCTION  AND  CELL  VOLUME  IN  A  EU- 
TROPHIC  ESTUARY. 

Copenhagen  Univ.  (Denmark).  Marine  Biological 
Lab. 

P.  K.  Bjornsen,  B.  Riemann,  J.  Pock-Steen,  T.  G. 
Nielsen,  and  S.  J.  Horsted. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1512-1518,  June  1989. 
5  fig,  5  tab,  43  ref.  Danish  Natural  Science  Re- 
search Council  and  Danish  EPA  grants  11-4934 
and  11-5573. 

Descriptors:  'Aquatic  bacteria,  'Plankton,  'Pro- 
ductivity, 'Estuaries,  'Denmark,  'Eutrophication, 
Chlorophyll  a,  Carbon  dioxide,  Organic  carbon, 
Nutrients,  Phytoplankton,  Cell  volume,  Image 
analysis,  Bacterial  analysis,  Temperature  effects, 
Growth  rates,  Food  chains. 

During  three  periods  of  16  to  25  days,  bacterio- 
plankton  production,  bacterial  cell  volume,  chloro- 
phyll a,  C02  assimilation,  and  particulate  organic 
carbon  were  measured  in  enclosures  situated  in  the 
eutrophic  estuary  Roskilde  Fjord,  Denmark.  The 
enclosures  were  manipulated  with  respect  to  sedi- 
ment contact  and  contents  of  inorganic  nutrients, 
planktivorous  fish,  and  suspension-feeding  bi- 
valves. Nutrient  enrichment,  the  presence  of  sus- 
pension feeders,  and  sediment  contact  induced  pro- 
nounced changes  in  bacterial  production,  as  well  as 
minor  changes  in  bacterial  cell  volume;  however, 
these  effects  seemed  to  be  indirect,  transmitted  via 
phytoplankton.  Bacterial  production,  measured  as 
(3H)thymidine  incorporation,  closely  followed 
changes  in  phytoplankton  biomass  and  production, 
with  time  lags  of  5  to  10  days.  Good  correlations 
of  mean  bacterioplankton  production  to  chloro- 
phyll a  concentration  and  C02  assimilation  sug- 
gested phytoplankton  to  be  the  dominating  source 
of  bacterial  substrate,  apparently  independent  of 
nutrient  stress.  Zooplankton  >  140  microm,  bi- 
valves, and  sediment  seemed  to  provide  insignifi- 


cant, if  any,  substrate  for  bacterioplankton,  and 
benthic  suspension  feeders  seemed  not  to  act  as 
direct  competitors  for  dissolved  organic  carbon. 
The  bacterioplankton  mean  cell  volume,  measured 
by  image  analysis,  changed  seasonally  with  the 
smallest  cells  during  the  summer.  Within  each 
period,  the  bacterial  cell  volume  correlated  posi- 
tively to  growth  rate  and  negatively  to  tempera- 
ture. (Author's  abstract) 
W89- 12657 


ECOLOGY  OF  VIBRIO  CHOLERAE  NON-Ol 
AND  SALMONELLA  SPP.  AND  ROLE  OF 
ZOOPLANKTON  IN  THEIR  SEASONAL  DIS- 
TRIBUTION IN  FUKUYAMA  COASTAL 
WATERS,  JAPAN. 

Hiroshima  Univ.  (Japan).  Faculty  of  Applied  Bio- 
logical Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12661 


PRIMARY  PRODUCTION  IN  THE  GERNIKA 
ESTUARY  DURING  A  SUMMER  BLOOM  OF 
THE  DINOFLAGELLATE  PERIDINIUM 
QUINQUECORNE  ABE. 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Lab. 
de  Ecologia. 

I.  de  Madariaga,  E.  Orive,  and  G.  T.  Boalch. 
Botanica  Marina  BOTNA7,  Vol.  32,  No.  2,  p  159- 
165,  March  1989.  8  fig,  33  ref. 

Descriptors:  'Estuaries,  'Primary  productivity, 
•Phytoplankton,  'Dinoflagellates,  'Peridinium, 
Nutrients,  Eutrophication,  Biomass,  Temperature, 
Light  intensity,  Temporal  distribution,  Seasonal 
variation,  Population  dynamics,  Environmental 
gradient,  Population  density. 

The  major  features  of  the  temporal  distribution  of 
phytoplankton  biomass  and  primary  production  in 
estuaries  are  predominantly  a  function  of  physical 
processes  acting  on  different  spatial  and/or  tempo- 
ral scales.  Size  fractionated  primary  production 
and  phytoplankton  biomass  related  to  hydrogra- 
phical  parameters  were  measured  in  the  summer  of 
1987  in  the  Gernika  estuary  during  a  bloom  of 
Peridinium  quinquecorne  Abe.  Changes  in  river 
runoff,  tidal  amplitude  and  meteorological  condi- 
tions determined  short-term  variations  in  nutrient 
levels,  chlorophyll  content,  primary  production 
and  cell  counts.  The  initiation  of  bloom  conditions 
took  place  during  neap  tides,  after  a  period  of  rain 
which  provided  the  estuary  with  a  considerable 
amount  of  nutrients,  mainly  nitrogen  compounds 
and  silicate.  The  phytoplankton  community  was 
dominated  by  the  dinoflagellate  P.  quinquicorne 
which  showed  a  marked  spatio-temporal  variabili- 
ty, being  more  abundant  in  the  upper  part  of  the 
estuary,  where  cell  counts  higher  than  400,000 
cells  per  liter  were  recorded.  The  fraction  greater 
than  8  microm,  containing  all  the  p.  quinquecorne, 
was  responsible  for  most  of  the  primary  production 
during  the  study  period.  Phytoplankton  abundance 
and  production  drastically  decreased  towards  the 
mouth  of  the  estuary  where,  by  contrast,  the  as- 
similation index  increased.  At  the  end  of  the  study 
period  a  marked  decrease  in  solar  radiation  and 
water  temperature  could  explain  the  sudden  fall  in 
dinoflagellate  dominated  primary  production  ob- 
served in  the  upper  estuary.  (White-Reimer-PTT) 
W89- 12669 


STUDIES  ON  THE  RECENTLY  INTRODUCED 
BROWN     ALGA     SARGASSUM     MUTICUM 
(YENDO)  FENSHOLT:  THE  EFFECT  OF  TEM- 
PERATURE,   IRRADIANCE    AND    SALINITY 
ON  GERMLING  GROWTH. 
Portsmouth  Polytechnic  (England).  School  of  Bio- 
logical Sciences. 
J.  M.  Hales,  and  R.  L.  Fletcher. 
Botanica  Marina  BOTNA7,  Vol.  32,  No.  2,  p  167- 
176,  March  1989.  3  fig,  1  tab,  58  ref.  Dept.  of  the 
Environment  contract  DGR/483/36. 

Descriptors:  'Algal  growth,  'Marine  algae, 
'Phaeophyta,  'Introduced  species,  'England, 
Temperature,  Irradiation,  Salinity,  Growth  rates, 
Competition,  Distribution. 
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The  growth  rates  of  germlings  of  the  large  intro- 
duced, brown  alga  Sargassum  muticum  collected 
from  Bembridge,  Isle  of  Wight  south  coast  of 
England,  are  described  under  different  conditions 
of  temperature,  irradiance  and  salinity.  The  germl- 
ings showed  a  broad  tolerance  to  all  three  environ- 
mtntal  parameters,  with  growth  recorded  from  10 
to  30  C  9  to  175  microE/sq  m/s  (500  to  10,000 
lux),  and  6.8  to  34  ppt  salinity.  Optimum  growth 
occurred  at  25  C,  44  microE/sq  m/s,  and  34  ppt 
salinity  The  presence  of  attached  S.  muticum  in 
the  English  Channel  and  in  the  Mediterranean 
suggests  that  it  will  also  be  able  to  colomze  shel- 
tered shores  of  intermediate  temperature  on  the 
Atlantic  coasts  of  France,  Spain  and  Portugal. 
Other  factors  contributing  to  the  success  ot  i. 
muticum  as  a  competitive  immigrant  species  are 
the  rapid  growth  rate  of  its  young  germlings  and 
tolerance  of  high  irradiance  levels  enabling  occu- 
pation of  intertidal  rockpools  and  shallow  lagoons. 
The  depth  to  which  S.  muticum  will  be  able  to 
colonize  any  portion  of  coast  will  depend  primarily 
upon  turbidity  and  light  quality  as  well  as  the 
nature  of  the  substratum  and  biological  competi- 
tion. (White-Reimer-PTT) 
W89-12670 

BACTERIAL  UPTAKE  OF  DISSOLVED  FREE 
AND  COMBINED  AMINO  ACIDS  IN  ESTUA- 
RTNE  WATER.  „w    .       _t  ,. 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 

Limnology  and  Oceanography  LIOCA.H  Vol.  34 
No.  3,  p  531-542,  May  1989.  10  fig,  1  tab ,51  ref. 
Office  of  Sea  Grant  (NA80AA  D-00106  and 
NA83AA  D-0017). 

Descriptors:  *Nutrients,  'Aquatic  bacteria,  •Estu- 
aries, 'Amino  acids,  Delaware  Bay,  Bacterial  sub- 
strates, Proteins,  Spatial  variation,  Temporal  varia- 
tion, Absorption,  Bacterial  physiology. 

The  Delaware  estuary  was  sampled  at  10-14  sta- 
tions along  the  main  salinity  axis  from  February  to 
August  1985.  Dissolved  free  and  combined  amnio 
acid  concentrations  ranged  from  50  nM  to   1.4 
microM  and  0.1  to  8.0  microM,  respectively.  Com- 
bined amino  acid  concentrations  were  generally 
higher  than  dissolved  free  amino  acids.  Highest 
amino  acid  concentrations  were  measured  in  the 
lower  estuary  in  early  spring.  Molecular  weight 
analysis  of  the  dissolved  combined  amino  acids 
revealed  that  a  high  percentage  of  the  pool  con- 
tained peptides  of  <  1,000  daltons.  Uptake  of  Re- 
labeled amino  acids  and  an  algal  protein  were  used 
to  estimate  the  relative  importance  of  these  poten- 
tial bacterial  substrates.   Laboratory  expenments 
verified  that  peptide  and  protein  uptake  was  non- 
specific and  that  labeled  algal  protein  was  a  good 
model  substrate.  Combined  and  free  amino  acid 
uptake  rates  ranged  spatially  and  temporally  from 
15  to  600  nM/h.  Combined  ammo  acid  uptake 
averaged   51%   of  the  bacterial   amino   nitrogen 
demand.  (Author's  abstract) 
W89-12702 

SEASONALITY  OF  NUTRIENT  REGENERA- 
TION IN  AN  ORGANIC-RICH  COASTAL  SEDI- 
MENT: KINETIC  MODELING  OF  CHANGING 
PORE-WATER  NUTRIENT  AND  SULFATE 
DISTRIBUTIONS. 

Wisconsin  Univ.-Milwaukee.  Center  for  Great 
Lakes  Studies. 

J.  V.  Klump,  and  C.  S.  Martens. 
Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  3,  p  559-577,  May  1989.  12  fig,  2  tab,  51  ref. 
NSF  grants  OCE  80-09245  and  OCE  82-08666. 

Descriptors:  *Cycling  nutrients,  'Interstitial  water, 
•Coastal  waters,  *Marine  sediments,  'Organic 
matter,  •Ammonium,  *Phosphates,  *Inorgamc 
carbon,  *Model  studies,  'Sulfates,  Seasonal  varia- 
tion, Temperature,  Time,  Porosity,  North  Caroli- 
na, Water  depth. 

Measured  pore-water  concentration  profiles  for 
dissolved  ammonium,  phosphate,  total  inorganic 
carbon,  and  sulfate  show  a  distinct  seasonal  cycle 
in  response  to  the  temperature  dependence  of  rates 
of  microbially  mediated  organic  matter  oxidation 
in  sediments  at  Cape  Lookout  Bight,  N.C.  The 


depth  and  temperature  dependence  of  measured 
production  and  consumption  rates,  adsorption  co- 
efficients, apparent  diffusion  coefficients,  and  sedi- 
ment porosities  were  combined  to  construct  a  dia- 
genetic  model  of  ammonium  production,  C02  pro- 
duction, and  sulfate  reduction  that  was  time-,  tem- 
perature-, and  depth-dependent.  Numerical  predic- 
tions of  pore-water  profiles  through  summer  and 
fall-the  period  of  greatest  change  in  reaction  rates 
in  response  to  seasonal  fluctuations  in  temperature. 
Modeling  also  indicates  that  inclusion  of  complex, 
porosity-dependent  terms,  even  in  the  time-de- 
pendent and  temperature-dependent  case,  is  prob- 
ably unnecessary  in  these  sediments;  similar,  con- 
stant-porosity models  give  results  that  generally 
deviate  <4%  from  the  predictions  of  complex 
models.  (Author's  abstract) 
W89-12704 

SULFATE  REDUCTION  AND  OTHER  SEDI- 
MENTARY BIOGEOCHEMISTRY  IN  A 
NORTHERN  NEW  ENGLAND  SALT  MARSH. 

New   Hampshire   Univ.,   Durham.    Inst,    for   the 
Study  of  Earth,  Oceans  and  Space. 
M.  E.  Hines,  S.  L.  Knollmeyer,  and  J.  B.  Tugel. 
Limnology  and  Oceanography  LIOCAH  VoL  34, 
No.  3,  p  578-590,  May  1989.  7  fig,  43  ref.  NASA 
grant  NAGW-512. 

Descriptors:  'Sediments,  'Wetlands,  'Sulfates, 
'Salt  marshes,  'Marsh  plants,  'Geochemistry, 
Marsh  soils,  New  Hampshire,  Iron,  Sulfides,  Alka- 
linity, Spartina,  Seasonal  variation,  Tidal  effects, 
Rainfall  impact,  Oxidation-reduction  potential,  In- 
terstitial water. 


Sulfate  reduction  rates,  dissolved  iron  and  sulfide 
concentrations,  and  titration  alkalinity  were  meas- 
ured in  salt  marsh  soils  along  a  transect  that  includ- 
ed areas  inhabited  by  both  the  tall  and  short  forms 
of  Spartina  alterniflora  and  by   S.  patens.   Pore 
waters  were  collected   with  in  situ  'sippers    to 
acquire  temporal  data  from  the  same  location  with- 
out disturbing  plant  roots.  During  1984,  rates  of 
S04(2~)  reduction  increased  fivefold  (to  >2.5  mi- 
cromol/mL/d)    when    plants    began    elongating 
above  ground  yet  decreased  fourfold  upon  plant 
flowering.  This  rapid  increase  in  rates  of  S04(2-) 
reduction  must  have  been  fueled  by  dissolved  or- 
ganic   matter   released    from    roots   only    during 
active  growth.  Once  plants  flowered,  the  supply  ot 
oxidants  to  the  soil  decreased  and  sulfide  and  alka- 
linity concentrations  increased  despite  decreases  in 
S04(2~)  reduction  and  increases  in  S04(2--):C1(-) 
ratios  Sulfide  concentrations  were  highest  in  soils 
inhabited  by  the  tallest  plants.  During   1985    S. 
Alterniflora  became  infested  with  fly  larvae  (Chae- 
topsis  apicalis  John)  and  above  ground  growth 
ceases  in  late  June.  This  cessation  was  accompa- 
nied by  decreased  rates  of  S04(2-)  reduction  simi- 
lar to  those  noted  during  the  previous  year  when 
flowering  occurred.  After  the  fly  infestation,  the 
pore-water  chemical  profiles  of  these  soils  resem- 
bled profiles  of  soils  inhabited  by  the  short  form  ot 
S   alterniflora.  The  S04(2-)  reduction  rates  m  S. 
patens   were   similar   to   those   in   S.   alterniflora 
except  that  they  did  not  increase  greatly  when  S. 
patens  was  elongating.  Tidal  and  rainfall  events 
produced  desiccation-saturation  cycles  that  altered 
redox  conditions  in  the  S.  patens  soils,  resulting  in 
rapid  changes  in  the  dissolution  and  precipitation 
of  iron  and  in  the  magnitude  and  spatial  distribu- 
tion of  S04(2-)  reduction.  (Author's  abstract) 
W89- 12705 

EVALUATION  OF  PRODUCTION  AND  DE- 
EUTROPHICATION  MEANS  AMONG  CYSTO- 
iEIRA  POPULATIONS  IN  A  SEA  EUTROPH- 
ICATION  ECOSYSTEM  (OTSENKA  PRO- 
DUKTSIONNYKH  I  DEEVTROFIKATSION- 
NYKH  VOZMOZHNOSTEI  POPULIATSII 
TSISTOZIRY  V  MORSKOI  EVTROFIRMEMOI 
EKOSISTEME).  ,  ,        „  ,     .. 

Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologu 
Yuzhnykh  Morei. 

For  primary  bibliographic  entry  see  Field  5U. 
W89-12717 

OXYGEN  EXCHANGE  UNDER  WATER-AIR 
CONDITIONS  IN  THE  DNTCPER   ESTUARY 


Estuaries— Group  2L 

(OB  OBMENE  KISLORODOM  NAGRANITSE 
RAZDELA  VODA-ATMOSFERA'  V  USTEVOI 
OBLASTI  DNEPRA). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

L  A  Zhurovleva,  and  V.  N.  Samoilenko. 

Gidrobiologicheski  Zhurnal  GBZUAM,  Vol.  24 

No.  5,  p  59-64,  1988.  2  fig,  2  tab,  14  ref.  English 

summary. 

Descriptors:  'Air-water  interfaces,  'Dnieper  Estu- 
ary, 'Oxygen  transfer,  'Estuaries,  Flood  plains, 
Aquatic  plants,  Marshes,  River  mouth. 

Meteorological  conditions  and  biochemical  proc- 
esses occurring  within  the  water  body  are  the  main 
factors  determining  the  atmosphere-water  body 
gas  exchange  in  the  Dnieper  estuary  region.  Calcu- 
lations of  oxygen  outflows  in  its  different  regions 
have  shown  that  gas  exchange  with  the  atmos- 
phere proceeds  constantly  but  with  various  intensi- 
ty during  the  day  and  during  the  whole  vegetation 
period  The  process  of  evasion  is  the  most  active  in 
the  flood  plain  pools  of  the  Upper  Dnieper. 
Oxygen  uptake  from  the  atmosphere  is  dominating 
for  the  Dnieper-Bug  marsh  area.  The  results  show 
that  gas  exchange  with  the  atmosphere  is  of  essen- 
tial importance  in  the  oxygen  balance  of  the 
Dnieper  estuary  pools.  (Author's  abstract) 
W89-12724 

TYPE  CLASSIFICATION  OF  BRACKISH 
WATERS  ON  A  HYDROBIOLOGICAL  BASIS 
(TIPKATSIIA  SOLONOVATYKH  VOD  NA  GI- 
DROBIOLOGICHESKOI  OSNOVE). 

Khersonskaia       Gidrobiologicheskaia       Stantsiia 

(URSR). 

T.  G.  Moroz,  and  V.  L.  Gilman. 

Gidrobiologicheski  Zhurnal  GBZUAM,  Vol.  24, 

No    5    p  64-67,   1988.   12  ref.  English  summary. 


Descriptors:  'Estuaries,  'Benthic  fauna,  'Dnieper 
Estuary,  'Marshes,  Hydrobiology,  Chemical  prop- 
erties, Physical  properties. 

Regularities  in  the  benthic  fauna  distribution  were 
found  to  depend  on  the  nature  of  the  water  bodies 
studied.  Types  of  salty  water  masses  in  the 
Dnieper-Bug  marsh  area  which  affect  the  forma- 
tion of  the  benthic  biocenoses  were  identified  with 
regard  to  physical,  hydrological,  hydrochermcal 
and  biological  data.  (Author's  abstract) 
W89-12725 

DISSOLVED  OXYGEN  AND  ITS  RELATION 
TO  THE  NUTRIENTS  IN  CONCEPCION  BAY 
DURING  A  PERIOD  OF  UPWELLING  (OXI- 
GENO  DISUELTO  Y  SU  RELACION  CON  LOS 
NUTRIENTES  EN  LA  BAHIA  DE  CONCEP- 
CION, DURANTE  UN  PERIODO  DE  SURGEN- 

CIA). '  „  ,    . 

Pontificia  Univ.   Catolica  de  Chile,  Talcahuano. 
Area  de  Biologia  y  Tecnologia  del  Mar. 
R  Ahumada,  A.  Rudolph,  and  P.  Matrai. 
Investigaciones  Marinas,  Vol.  12,  p  15-26,  Decem- 
ber 1984.  4  fig,  4  tab,  11  ref.  (English  summary). 

Descriptors:  'Bays,  'Concepcion  Bay,  'Nutrients, 
'Dissolved  oxygen,  'Upwelling,  Phosphates,  Ni- 
trates, Coastal  waters. 

An  analysis  of  oxygen  and  nutrient  data  obtained 
from  Concepcion  Bay  in  October  1979,  show  a 
high  correlation  for  the  upwelling  period.  The 
correlation  for  values  of  oxygen/phosphate, 
oxygen/nitrate  and  nitrate/phosphate  in  coastal 
waters  (both  off  and  inside  the  bay)  would  suggest 
that  all  these  correlations  would  have  a  biological 
source.  The  theoretical  concentration  values  of 
phosphate  and  nitrate  were  obtained  from  AOU. 
These  values  were  compared  with  the  observed 
ones  The  differences  between  the  observed  values 
and  the  theoretical  ones  are  related  with  demtnfi- 
cation  processes  in  the  Concepcion  Bay.  (Author  s 
abstract) 
W89- 12749 
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TRIBUTYLTIN  IN  BAY  MUSSELS  (MYTILUS 
EDULIS)  OF  THE  PACIFIC  COAST  OF  THE 
UNITED  STATES. 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 

Auke  Bay  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12758 


EFFECT  OF  ESTUARY  TYPE  SUSPENDED 
SOLIDS  ON  SURVIVAL  OF  E.  COLI  IN 
SALINE  WATERS. 

Clyde   River   Purification    Board,    East    Kilbride 

(Scotland). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12787 


DISTRIBUTION  AND  FRACTIONATION  OF 
HEAVY  METALS  IN  THE  CAUVERY  ESTU- 
ARY, INDIA. 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12856 


ALGAL  ASSAY  OF  RELATIVE  ABUNDANCE 
OF  PHYTOPLANKTON  NUnUENTS  IN 
NORTHEAST  UNITED  STATES  COASTAL 
AND  SHELF  WATERS. 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12865 


GROWTH  AND  PRODUCTION  OF  THE 
GREEN  ALGA  CLADOPHORA  MONTAG- 
NEANA  IN  A  EUTROPHIC  AUSTRALIAN  ES- 
TUARY AND  ITS  INTERPRETATION  USING  A 
COMPUTER  PROGRAM. 

Western  Australia  Univ.,  Nedlands.  Dept.  of 
Botany. 

D.  M.  Gordon,  and  A.  J.  McComb. 
Water  Research  WATRAG,  Vol.  23,  No.  5,  p  633- 
645,  May  1989.  6  fig,  5  tab,  37  ref. 

Descriptors:  *Eutrophication,  'Chlorophyta,  'Es- 
tuaries, 'Australia,  'Computer  models,  Photosyn- 
thesis, Nutrients,  Water  temperature,  Growth 
rates,  Algal  growth,  Light  penetration,  Light  in- 
tensity, Computer  programs. 

The  shallow,  eutrophic  Peel-Harvey  estuary  devel- 
oped massive  populations  of  a  green  alga,  Clado- 
phora  montagneana,  forming  extensive  free-living 
mats  on  its  floor.  Growth  rates  of  confined  popula- 
tions were  measured  in  the  field  for  2  successive 
years.  Experimentally-derived  relationships  de- 
scribing growth  and  photosynthesis  as  a  function 
of  light,  temperature  and  inorganic  nutrients  were 
used  to  develop  a  computer  program  to  interpret 
the  performance  of  this  alga  in  the  field.  Growth 
was  strongly  seasonal,  with  a  maximum  in  summer 
(up  to  1.3%/day),  and  ceased  in  winter.  Net  pro- 
duction in  the  mat  was  low,  up  to  3.4  g  (dry 
weight)/sq  m/day,  with  only  the  surface  layer 
photosynthetically  active  because  of  self-shading. 
Similar  seasonal  trends,  but  faster  growth  rates 
(maximum  2.7%/day)  were  obtained  with  algae 
transferred  to  shallower  waters  in  Peel  Inlet, 
where  light  intensity  was  greater.  Cladophora 
transferred  from  Peel  Inlet  to  Harvey  Estuary 
grew  little  or  not  at  all,  consistent  with  its  absence 
in  this  part  of  the  estuary.  Computer  simulations  of 
growth  using  real  environmental  data  emphasize 
the  importance  of  light,  and  self-shading  in  particu- 
lar, in  controlling  productivity.  (Author's  abstract) 
W89- 12868 


VERTICAL  DISTRIBUTION  OF  PHYTO- 
PLANKTON IN  A  STRATIFIED  ESTUARY. 

Biological  Inst.,  Dubrovnik  (Yugoslavia). 

D.  ViTicic,  T.  Legovic,  and  V.  Zutic. 

Aquatic  Sciences,  Vol.  51,  No.  1,  p  31-46,  1989.  3 

fig,  5  tab.  38  ref. 

Descriptors:  'Estuaries,  'Phytoplankton,  'Stratifi- 
cation, Krka  Estuary,  Adriatic  Sea,  Organic 
carbon,  Particulate  matter,  Chlorophyll,  Algae, 
Brackish  water,  Marine  algae,  Saline-freshwater 
interfaces,  Interfaces. 


The  vertical  distribution  of  physicochemical  pa- 
rameters and  phytoplankton  density  around  the 
halocline  in  the  Krka  estuary,  Adriatic  Sea,  was 
investigated  in  November  1984  (low  river  dis- 
charge of  31.5  cu  m/sec)  and  in  April  1985  (high 
river  discharge  of  83.5  cu  m/sec).  The  25  km 
estuary  has  a  low  sediment  load,  considerable 
freshwater  discharge,  low  tides,  and  stratified  flow. 
In  April  the  freshwater/seawater  interface  was  at  3 
to  3.5  m  with  a  high  salinity  gradient.  In  Novem- 
ber the  interface  layer  was  at  1.8  to  2  m,  with  the 
upper  layer  partially  mixed  with  saline  water.  Sus- 
pended matter,  surfactant  activity,  surface  active 
aggregates,  particulate  organic  carbon  and  phaeo- 
phytin  all  showed  highest  concentrations  in  the  20- 
50  cm  thick  interface  layer.  The  highest  concentra- 
tion of  chlorophyll  a,  found  on  the  upper  boundary 
of  the  interface,  was  attributed  to  the  accumulation 
of  viable  freshwater  phytoplankton.  The  larger  size 
fractions  accumulated  faster  than  the  smaller  ones, 
that  is,  the  nanoplankton  were  least  abundant.  The 
interface  was  also  the  site  of  phytoplankton  de- 
composition, as  shown  by  the  small  ratio  of  chloro- 
phyll a  to  phaeophytin.  Marine  flagellates  migrated 
to  the  interface  and  reproduced  there;  some  species 
such  as  Prorocentnim  micans  and  Syracosphere 
were  also  found  in  the  upper  freshwater  layer. 
(Cassar-PTT) 
W89-12923 


INTRACELLULAR  SOLUTES,  PHOTOSYN- 
THESIS AND  RESPIRATION  OF  THE  GREEN 
ALGAE  BLIDINGIA  MINIMA  IN  RESPONSE 
TO  SALINITY  STRESS. 

Bremen    Univ.    (Germany,    F.R.).    Fachbereich 

Chemie/Biologie. 

U.  Karsten,  and  G.  O.  Kirst. 

Botanica  Acta,  Vol.  102,  No.  2,  p  123-128,  May 

1989.  7  fig,  40  ref. 

Descriptors:  'Salt  tolerance,  'Estuaries,  'Saline 
water,  'Algae,  'Photosynthesis,  Stress,  Respira- 
tion, Blidingia,  Osmotic  pressure,  Marine  algae, 
Potassium,  Sodium,  Chlorides,  Phosphates,  Ni- 
trates, Magnesium,  Sulfur  compounds. 

The  effects  of  salinity  (7  to  68  ppt)  on  the  internal 
inorganic  nd  organic  solute  concentrations,  and  on 
the  photosynthesis  and  respiration  were  investigat- 
ed in  the  green  algae  Blidingia  minima  (Nag.  ex 
Kutz.)  Kylin.  The  levels  of  the  main  osmotic  so- 
lutes potassium  ion,  sucrose  and  proline  increased 
with  increasing  salinities  and  vice  versa,  while 
sodium  ion,  magnesium  ion,  chloride  and  phos- 
phate played  a  minor  role  in  the  osmotic  acclima- 
tion. B.  minima  showed  high  nitrate  concentra- 
tions, which  decreased  under  hyposaline  and  hy- 
persaline  conditions.  B.  minima  also  accumulated 
beta-dimethylsulfoniopropionate  in  osmotically  sig- 
nificant amounts  under  gently  hypersaline  condi- 
tions. The  alga  showed  characteristics  typical  of 
sun  plant,  having  a  high  light  compensation  point 
and  a  saturation  of  photosynthesis  at  high  photon 
flux  densities.  Under  osmotic  stress,  the  alga 
showed  a  broad  photosynthetic  stability,  but  under 
hypersaline  conditions  photosynthesis  was  partly 
inhibited.  The  respiration  rate  remained  constant  in 
hypersaline  media,  and  was  stimulated  under  hypo- 
saline  conditions.  (Cassar-PTT) 
W89-12926 


VARIATION  IN  LEAF  ULTRASTRUCTURE  OF 
RUPPIA  MARITIMA  L.  ALONG  A  SALINITY 
GRADIENT. 

Maine  Univ.  at  Orono.  Dept.  of  Forest  Biology. 
R.  Jagels,  and  A.  Barnabas. 

Aquatic  Botany  AQBODS,  Vol.  33,  No.  3-4,  p 
207-221,  June  1989.  15  fig,  2  tab,  45  ref. 

Descriptors:  'Estuaries,  'Sea  grasses,  'Aquatic 
plants,  'Plant  physiology,  'Salt  tolerance,  Halo- 
phytes,  Ruppia  maritima,  Salt  marshes,  Marshes, 
Saline  water,  Osmotic  pressure,  Plant  growth, 
Leaves,  Plant  tissues. 

Distinct  differences  in  leaf  ultrastructure  were 
found  in  Ruppia  maritima  L.  growing  in  waters  of 
low  vs.  high  salinities.  Leaf  epidermal  cells  of  low- 
salinity  plants,  compared  with  those  of  high-salini- 
ty plants,  were  characterized  by  larger  central 
vacuoles;    fewer    chloroplasts;    reduced    plasma- 


lemma  area  (owing  to  less  extensive  plasmalemma 
invaginations);  fewer  mitochondria;  thinner  walls; 
reduced  extracytoplasmic  volume;  symplastic  con- 
nections with  mesophyll  cells  (which  are  absent  in 
high-salinity  plants).  Histochemically,  cell  walls  of 
high-salinity  plants  showed  a  stronger  acidity  gra- 
dient based  on  staining  for  sulfated  and  acid  muco- 
polysaccharides. (Author's  abstract) 
W89- 12930 


PREDICTION  MODEL  FOR  STATIONARY, 
SHORT-CRESTED  WAVES  IN  SHALLOW 
WATER  WITH  AMBIENT  CURRENTS. 

Technische  Hogeschool  Delft  (Netherlands). 
L.  H.  Holthuijsen,  N.  Booij,  and  T.  H.  C.  Herbers. 
Coastal  Engineering  COENDE,  Vol.  13,  No.  1,  p 
23-54,  May  1989.  8  fig,  1  tab,  51  ref. 

Descriptors:  'Limnology,  'Estuaries,  'Waves, 
•Shallow  water,  Model  studies,  HISWA  model, 
Wave  propagation,  Wind  waves,  Rhine  Estuary, 
Coastal  engineering,  Forecasting,  Mathematical 
models,  Wave  crest. 

A  numerical  model  for  the  hindcasting  of  waves  in 
shallow  water  (HISWA)  was  tested  in  a  closed 
branch  of  the  Rhine  Estuary  where  measurements 
with  buoys  and  a  wave  gauge  were  available. 
Wave  breaking  and  short-crestedness  dominated  in 
this  area,  resulting  in  rms  errors  in  the  significant 
wave  height  and  mean  wave  period  of  about  10 
and  13%,  respectively,  of  observed  values.  The 
model  was  based  on  a  Eulerian  presentation  of  the 
spectral  action  balance  of  the  waves  rather  than  on 
the  more  conventional  Lagrangian  presentation. 
Wave  propagation  was  computed  on  a  grid  rather 
than  along  rays.  The  model  accounted  for  refrac- 
tive propagation  of  short-crested  waves  over  arbi- 
trary bottom  topography  and  current  fields.  The 
effects  of  wave  growth  and  dissipation  due  to  wind 
generation,  bottom  dissipation,  and  wavebreaking 
(in  deep  and  shallow  water)  were  represented  as 
source  terms  in  the  action  balance  equation.  The 
computational  efficiency  of  the  model  was  en- 
hanced by  simplification  of  the  basic  balance  equa- 
tion: (1)  the  removal  of  time  as  an  independent 
variable  to  obtain  a  stationary  model  and  (2)  the 
parameterization  of  the  basic  balance  equation  in 
terms  of  a  mean  frequency  and  a  frequency-inte- 
grated action  density,  both  as  function  of  the  spec- 
tral wave  direction.  (Cassar-PTT) 
W89-12933 


ACTIVE  MANAGEMENT  OF  AN  ARTIFICIAL 
ROCKY  COAST. 

Ministry   of  Transport   and   Public   Works,   The 

Hague  (Netherlands).  Tidal  Waters  Div. 

R.  J.  Leewis,  H.  W.  Waardenburg,  and  A.  J.  M. 

Meijer. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 

1,  p  91-99,  March  1989.  3  fig,  3  tab,  37  ref. 

Descriptors:  'Estuaries,  'Dikes,  'Coastal  engineer- 
ing, 'Rock  fill,  Water  quality,  The  Netherlands, 
Shores,  Marine  animals,  Marine  algae,  Aquatic 
plants,  Marine  plants,  Shellfish,  Reefs,  Ecosystems, 
Bioaccumulation,  Water  treatment,  Biological 
treatment,  Shore  protection. 

The  flora  and  fauna  populating  the  dikes  on  the 
Netherlands  coast  depend  on  many  factors,  includ- 
ing tidal  amplitude,  water  quality,  available  light, 
and  food  sources.  Several  properties  of  the  dike 
substrate  also  affect  the  growth  of  organisms.  Spe- 
cies diversity  is  less  on  smooth  stones,  rectangular 
stones,  nonporous  stones,  and  dark  stones.  Al- 
though larger  stones  usually  have  greater  species 
diversity,  a  loose  arrangement  of  small  stones  can 
also  provide  habitats  of  great  diversity.  With  re- 
spect to  chemical  composition  of  the  substrate, 
concrete  is  a  good  substrate  for  the  growth  of 
many  organisms;  limestone,  and  manganese  and 
steel  slags  also  permit  good  growth.  Least  suitable 
substrates  are  asphalt-covered  materials,  copper 
slag,  mine  stone,  and  basalt.  Recommendations  for 
management  of  artificial  substrates  in  the  intertidal 
and  subtidal  zones  are  as  follows:  (1)  determine  the 
potential  adverse  effects  of  any  natural  or  artificial 
materials,  (2)  avoid  use  of  asphalt,  (3)  use  stones  of 
large  water  retention  capacity,  (4)  use  elements  of 
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a  size  greater  than  30  cm,  (5)  place  the  elements 
foosely  and  (6)  develop  a  concrete  block  shape 
which  provides  maximal  habitat  cond.t.ons  as  well 
Z  good  technical  properties  and  easy  handling. 
Possible  uses  of  marine  organisms  to  help  preserve 
the  artificial  shore  structures  include  mussel  cul- 
ture ^nd  laminaria  cultures  on  rafts  at  threatened 
shore  areas.  Marine  organisms  can  also  function  as 
water  purification  agents  in  areas  of  wastewater 
discharge.  For  example,  algae  can  remove  nitrates 
and  phosphates  from  the  water;  sponges  can 
reduce  bacteria  and  fungi  counts^  When  no  growth 
of  marine  life  is  desirable,  such  as  at  mlets  and 
outlets  of  power  stations,  in  sluices,  and  on  movmg 
structures,  anti-fouling  paints  or  biological  controls 
can  be  used.  (Cassar-PTT) 
W89-12945 

SPATIO-TEMPORAL  VARIATIONS  OF J5IZE- 
FRACTIONATED  PRIMARY  PRODUCTION 
IN  THE  GERNIKA  ESTUARY.  . 

Universidad  del  Pais  Vasco,  Bilbao  (Spam).  Lab. 
de  Ecologia.  . 

I  de  Madariaga,  and  E.  Onve. 
Jovial  of  Experimental  Marine  B.ology  and  Ecol- 
ogy JEMBAM,  Vol.  127,  No.  3,  p  273-288,  July 
17,  1989.  7  fig,  4  tab,  37  ref. 

Descriptors:  'Estuaries,  •Primary  Productivity, 
•Phytoplankton,  'Particle  size  Seasonal  variation, 
Algae,  Productivity,  Gernika  Estuary,  Spain,  Spa- 
tial distribution,  Temporal  distribution,  B.omass, 
DinoflageUates,  Peridinium  quinquecorne,  lrradi- 
ance. 


Size-fractionated  primary  production  was  meas- 
ured daily  during  four  6-7  day  periods  over  an 
annual  cycle  at  three  permanent  sites  within  the 
Gernika  Estuary.   Both  primary  production  and 
chlorophyll  a  followed  a  clear  seasonal  pattern  ot 
variation  at  all  sites.  The  highest  short-term  varia- 
bility was  found  in  summer  when  favorable  envi- 
ronmental conditions  made  possible  the  develop- 
ment of  a  dense  bloom  of  the  dinoflagellate  Peri- 
dinium quinquecorne  Abe  at  the  middle  and  upper 
estuary.  In  contrast,  during  the  subsequent  surveys, 
lower  values  of  phytoplankton  production  and  bio- 
mass  were  measured,  and  these  variations  were 
associated  with  changes  in  freshwater  runoff  and 
irradiance  levels.  Most  of  the  spatio-temporal  van- 
ability  in  primary  production  within  this  estuary 
can  be  explained  by  variations  in  phytoplankton 
biomass  and  light  availability.  The  >  8-micrometer 
class  was  normally  the  most  productive  fraction, 
and  its  contribution  to  the  total  primary  produc- 
tion averaged  69.4%.  The  3  to  8-micrometer  frac- 
tion typically  accounted  for  21.1%  of  the  total 
primary  production,  and  the  0.2  to  3-micrometer 
fraction  for  9.4%.  The  relative  contribution  of  the 
smaller  phytoplankton  classes  to  the  total  primary 
production    increased    when    illumination    levels 
went  down,  i.e.,  coinciding  with  rain  pulses  and 
depth  in  the  water  column.  These  results  suggest 
that  small  nanoplankton  and  picoplankton  could  be 
more  efficient  at  using  light  intensities  for  photo- 
synthesis within  this  estuary  than  the  larger  phyto- 
plankton. (Author's  abstract) 
W89- 12947 

ECOLOGICAL  STUDIES  ON  THE  PHYTO- 
PLANKTON OF  BOKNAFJORDEN,  WESTERN 
NORWAY.  II.  ENVIRONMENTAL  CONTROL 
OF  PHOTOSYNTHESIS. 

Norsk  Inst,  for  Vannforskning,  Oslo. 

S  R  Erea 

Journal  of  Plankton  Research  JPLRD9   Vol.  11, 

No.  4,  p  785-812,  July  1989.  14  fig,  4  tab,  132  ref. 

Descriptors:  'Estuaries,  'Fjords,  'Phytoplankton, 
•Photosynthesis,  Boknafjorden,  Norway,  Primary 
productivity,  Productivity,  Growth  rates,  Eupho- 
tic zone,  Seasonal  variation,  Light  penetration, 
Temperature,  Water  temperature,  Zooplankton. 

Both  predicted  (incubator)  and  measured  (in  situ) 
C14-assimilation  rates  were  studied  from  February 
to  November  1981  at  three  stations  in  Boknafjor- 
den, a  deep  silled  fjord  of  western  Norway.  Sam- 
ples were  taken  from  different  light  depths  within 
the  euphotic  zone.  A  high  degree  of  conformity 
was  found  between  the  two  approaches.   Daily 


values  of  carbon  assimilation  integrated  over  the 
euphotic  zone  varied  between  0.05  and  1.4  g  C/sq 
m  Yearly  primary  production  varied  between  sta- 
tionrfrom^to  112  g  C/sq  m  (120-138  g  C/sq  m 
based  on  average  light  conditions).  The  light-satu- 
ration curve  parameters  were  as  follows:  imtud 
slope  of  the  light-saturation  curve,  0.0056  to  0.0537 
mg  C  per  mg  chlorophyll  a  per  hour  per  microE 
£gm;  photosynthetic  capacity,  0.7  to  8.5  mg  C  per 
mg  chlorophyll  a  per  hour  (in  situ  assimilation 
mfmbers  ranged  from  0.9  to  9.3  mg  C  per  mg 
chlorophyll  a  per  hour).  These  compare  well  with 
data  for  the  northwestern  side  of  the  A  lantic  The 
overall  importance  of  light  m  controlling  photo- 
synthesis throughout  the  year  was  revealed  by  the 
light  utilization  index,  estimated  to  be  0.43  mg  C 
per  mg  chlorophyll  a  per  E  sq  m.  The  maximum 
quantum  yield  was  found  on  August  17,  with  (X089 
mol  C  per  E.  Chlorophyll  a  to  carbon  ratios  above 
and  below  0.010  were  found  for  shade-and  light- 
adapted  cells,  respectively.  Assimilation  numbers 
and  growth  rates  were  linearly  related  only  when 
considering  light-adapted  cells.  Maximum  growth 
rates  were  measured  during  an  autumn  bloom  of 
the  dinoflagellate  Gyrodinium  aureolum  (1.0  dou- 
bling per  day),  while  0.7  to  0.8  doubling  per  day 
were  found  for  a  winter  bloom  (water  temperature, 
2  C)  of  the  diatom  Skeletonema  costatum.   rso 
unambiguous  temperature   effect   on   assimilation 
number  and  growth  of  phytoplankton  was  recog- 
nized in  the  fjord.  There  was  a  tendency  toward 
increased    assimilation    numbers    with    increased 
water  column  stability.  The  highest  photosyn  hetic 
capacity  values  were  often  encountered  at  almost 
undetectable  nutrient  concentrations.  This  was  at- 
tributed to  recycling  of  nutrients  by  zooplankton. 
(Cassar-PTT) 
W89-12961 


POTENTIAL  THEORY-BASED  FINITE  ELE- 
MEOT  ALGORITHM  FOR  FRESHWATER  RE- 
CHARGE  OF  SALINE  AQUIFERS:  A  SHARP 
INTERFACE  MODEL. 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-12994 

BOUNDARY  AND  INTERFACE  CONDITIONS 
IN  POROUS  MEDIA. 

CyberLink  Corp.,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2t. 

W89-12996 


WATER  CYCLE— Field  2 
Estuaries— Group  2L 

MPN  (most  probable  number)  technique,  respec- 
tively.  Lithotropic   denitrification   was  generally 
high  at  the  surface  but  did  not  vary  much  with  the 
distance  from  shore  as  indicated  by  the  number  of 
TODB  The  number  of  TONRB  shows  that  nitrate 
reduction  was  much  higher  at  near-shore  stations. 
The  low  TODB/TONRB  ratios  at  intermediate 
depths  and  at  100  m  show  in  particular  that  the 
relative  abundance  of  these  organisms  could  be  one 
of  the  possible  reasons  for  higher  mtrate  concen- 
trations sometimes  reported  at  these  depths.  Thio- 
sulfate-oxidizing  and  simultaneous  nitrate-reducing 
abilities  of  the  isolates  indicated  that  the  strains 
isolated  from  near  shore  and  surface  waters  were 
more  active  nitrate  reducers  than  their  counter- 
parts in  offshore  or  deeper  waters.  The  growth 
yield  values  of  these  organisms  ranged  from  1.1  - 
17  9  mg  protein/mmol  thiosulfate  and  from  11.7- 
36  3  mg  protein/mmol  sulfide  and  suggest  that 
they  could  contribute  to  chemosynthetic  produc- 
tion. (Author's  abstract) 
W89-13031 

LOW  FREQUENCY  VARIABILITY  IN  THE 
LOWER  ST.  LAWRENCE  ESTUARY. 

Quebec  Univ.,  Rimouski.  Dept.  of  Oceanography. 
G.  Mertz,  M.  I.  El-Sabh,  and  V.  G.  Koutitonsky. 
Journal  of  Marine  Research  JMMRAO,  Vol.  47 
No  2,  p  285-302,  May  1989.  11  fig,  1  tab,  34  ref 
Ministry  of  Supply  and  Services  Canada  contract 
ISD-78-00066. 

Descriptors:  'Estuaries,  'Water  currents,  'Remote 
sensing,  'Current  meters,  'St  Lawrence  Estuary, 
Satellite  technology,  Gages. 

The  lower  St.  Lawrence  Estuary  is  a  good  exam- 
ple of  wide  estuaries  with  a  second  lateral  bounda- 
rv  within  several  internal  Rossby  radu.  Direct 
measurements  from  the  1979  lower  St.  Lawrence 
estuary  mesoscale  current  meter  array  were  com- 
pared with  satellite  thermal  images  observed 
during  the  same  period.  The  current  field  appears 
to  show  two  quasi-steady  states:  one  configuration 
is  characterized  by  strong  outflow  along  the  north 
shore  of  the  estuary  with  a  transverse  front  at  the 
mouth.  The  other  current  pattern  is  more  typical 
of  estuaries,  with  inflow  along  the  north  shore  and 
outflow  along  the  south  shore.  Transitions  between 
these  configurations  are  likely  to  be  due  to  instabil- 
ity of  the  current  field.  (Author's  abstract) 
W89-13036 


OXYGEN  CONSUMPTION,  NEW ^  PRODUC- 
TION VERTICAL  ADVECTION  AND  ENVI- 
RONMENTAL EVOLUTION  IN  THE  MEDI- 
TERRANEAN  SEA. 

Paris-6  Univ.  (France).  Lab.  de  Physique  et  Chimie 
Mariens.  „  ,.  .„ 

For  primary  bibliographic  entry  see  Field  M,. 
W89- 13007 

SIMPLIFIED  METHOD  FOR  WETLAND 
HABITAT  ASSESSMENT. 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-13014 

PPFT  TMTNARY     STUDY     OF     ANAEROBIC 
THIOSULFA?E-OXIDIZING     BACTERIA     AS 
DENITRIFIERS  IN  THE  ARABIAN  SEA. 
National   Inst,   of  Oceanography,  Panaji  (India). 
P.  A.  Loka  Bharathi,  D.  Chadramohan,  and  S. 

Geomicrobiology  Journal  GEJODG  Vol.  6,  No. 
3/4,  p  195-207,  1988.  4  fig,  7  tab,  33  ref. 

Descriptors:  'Marine  bacteria,  'Denitrification, 
•Thiosulfates,  'Nitrates,  'Arabian  Sea,  'Iron  bac- 
teria, 'Sulfur  bacteria,  Nitrogen  removal,  Coastal 
waters,  Bacteria. 

Bacteria  which  oxidize  thiosulfate  and  reduce  ni- 
trate (TONRB)  and  bacteria  which  oxidize  thiosul- 
fate and  denitrify  (TODB)  sampled  at  5-m,  100-m, 
200-m  and  300-m  depths  were  enumerated  in  agar 
shake  cultures  by  colony  counting  and  by  applying 


VARIABILITY  OF  THE  COASTAL  CURRENT 
AND  NUTRIENT  PATHWAYS  IN  THE  EAST- 
ERN GULF  OF  MAINE. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

D  A.  Brooks,  and  D.  W.  Townsend. 

Journal  of  Marine  Research q  JMMRAO  .Vol.  47, 

No    2    p  303-321,  May  1989.  9  fig,  13  ref.  NSF 

brants  OCE85-11281,  OCE86-14187,  and  OCE84- 

08779. 

Descriptors:  'Coastal  waters,  'Water  currents, 
•Nutrients,  'Gulf  of  Maine. 

The  eastern  Maine  coastal  current  flows  south- 
westward,  carrying  cold  and  nutnent-nch  waters 
Xng  the  coast  from  the  tidally  stirred  eastern  gulf 
toward  the  central  and  western  gulf,   where  in 
summer  the  waters  are  warmer  and  more  stratified. 
The  current  typically  turns  offshore  before  reach- 
ing Penobscot  Bay,  near  the  central  coast,  at  a 
location  determined  largely  by  the  distribution  of 
dense   slope   water   in  Jordan   Basin.   The   slope 
water,  which  enters  the  gulf  as  a  deep  inflow  from 
the  Atlantic  Ocean,  thus  plays  a  major  role  in 
determining  the  intensity,  direction  and  timing  ot 
the  delivery  of  nutrients  to  the  interior  gulf.  Data 
from  two  cruises  in  August  1987  were  used  to 
examine  the  variability  and  nutrient  transport  ot 
the  coastal  currents,  especially  to  show  the  impor- 
tant  physical   linkages  between   the   deep   slope 
water,  the  structure  of  the  coastal  current  and  its 
likely  significant  effect  on  biological  productivity 
in  the  gulf.  Upwelling  induced  by  the  divergence 
of  the  coastal  current  as  it  separates  from  the  coast 
may  be  an  important  mechanism  for  bringing  nutri- 
ents into   the   surface  waters   along  the  eastern 
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Field  2— WATER  CYCLE 
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Group  2L — Estuaries 

Maine  coast.  The  biological  impact  of  the  redirect- 
ed coastal  current  may  be  significant  because  the 
current  carries  nutrients  and  phytoplankton  from 
the  tidally  mixed  eastern  gulf  into  the  central  gulf 
surface  waters.  The  slope-water  steering  mecha- 
nism depends  on  the  annual  cycle  of  slope  water 
influx  and  spreading,  which  is  influenced  by  sea- 
sonal surface  heating  and  cooling,  river  run-off, 
winds,  and  Gulf  Stream  rings.  (Sand-PTT) 
W89- 13037 


SILVER  CONTAMINATION  IN  THE  MARINE 
POLYCHAETE  ANNELID  SABELLA  PAVON- 
INA  S.:  A  CYTOLOGICAL  AND  ANALYTIC 
STUDY. 

Paris-6  Univ.   (France).   Lab.   d'Histologie  et  de 
Cytologie  des  Invertebres  Marins. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 13040 


ENVIRO-ECONOMIC  ASPECTS  OF  NAVIGA- 
TION CHANNEL  DEVELOPMENT  IN  COAST- 
AL LOUISIANA:  A  CASE  STUDY. 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stud- 
ies Inst. 

For  primary  bibliographic  entry  see  Field  6G. 
W89- 13049 


EXPERIMENTAL  STUDIES  ON  BIOLOGICAL 
AND  CHEMICAL  OXIDATION  OF  DIS- 
PERSED OIL  IN  SEAWATER. 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Dept. 
of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 13061 


UNIFIED  METHOD  OF  ESTIMATING  LONGI- 
TUDINAL DISPERSION  IN  ESTUARIES. 

California  Univ.,  Richmond.  Sanitary  Engineering 
and  Environmental  Health  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 13074 


HEAVY  METAL  CONTAMINATION  OF  A 
GREENLAND  FJORD  SYSTEM  BY  MINE 
WASTES. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Dept.  of  Fisheries  and  Oceans. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13115 


SAND  TRANSPORT  IN  TEXAS  TIDAL  INLET. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-13120 


TIDAL  SPECTROSCOPY  OF  A  COASTAL 
AREA:  OBSERVED  AND  SIMULATED  TIDES 
OF  THE  LAKE  MARACAIBO  SYSTEM. 

Universidad  del  Zulia,  Maracaibo  (Venezuela). 
J.  M.  Molines,  M.  Fornerino,  and  C.  Le  Provost. 
Continental  Shelf  Research  CSHRDZ,  Vol.  9,  No 
4,  p  301-323,  April   1989.   12  fig,  5  tab,   18  ref. 

Descriptors:  'Tidal  hydraulics,  'Tidal  currents, 
•Lake  Maracaibo,  'Coastal  waters,  Diurnal  distri- 
bution, Tidal  amplitude,  Mathematical  analysis, 
Model  studies,  Caribbean  Sea,  Venezuela,  Compar- 
ison studies,  Simulation. 

Tide  gauge  data  for  the  Lake  Maracaibo  system,  a 
region  of  the  Caribbean  where  tidal  dynamics  are 
the  most  important  factor  of  the  circulation,  were 
analyzed.  Local  resonance  for  semidiurnal  con- 
stituents and  strong  meteorological  effects  at  SI 
and  S2  frequencies  were  clearly  identified  from  the 
admittance  curves.  Different  methods  of  finite  dif- 
ference modelling  these  tidal  constituents  were 
compared  based  on  the  bottom  friction  parameters. 
The  simulation  of  each  constituent  alone  with 
quadratic  bottom  friction  gave  good  results  only 
for  the  M2  wave  (the  dominant  wave)  which  indi- 
cates that  the  secondary  constituents  cannot  be 
simulated  without  taking  into  account  the  M2 
wave.  The  simulation  of  the  secondary  constituents 
with  a  quasi-linearized  bottom  friction  taking  into 
account  the  M2  wave  gave  good  results  for  both 


diurnal  and  semidiurnal  constituents  in  different 
areas.  Large  duration  simulation  was  also  per- 
formed in  order  to  reproduce  the  whole  tidal  spec- 
trum together.  This  simulation  gave  similar  results 
to  the  one  for  the  semidiurnal  and  the  diurnal 
astronomical  constituents,  and,  in  addition,  non- 
linear constituents  such  as  2MN2  were  obtained. 
From  these  comparisons  it  was  concluded  that  the 
technique  of  quasi-linearization  of  the  bottom  fric- 
tion gives  good  results  and  is  recommended  instead 
of  large  duration  simulation  when  the  non-linear 
compound  constituents  can  be  ignored.  Sea-level 
variations  were  predicted  from  the  simulated  har- 
monic constituents  and  compared  with  observa- 
tions. Velocity  fields  were  also  predicted  and 
qualitatively  compared  with  available  field  meas- 
urements, showing  a  good  agreement.  (Author's 
abstact) 
W89-13186 


ZOOPLANKTON  COMMUNITY  STRUCTURE 
AND  COPEPOD  SPECIES  COMPOSITION  IN 
THE  NORTHERN  GULF  OF  MEXICO. 

Atlantic  Oceanographic  and  Meteorological  Labs., 

Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-13187 


TIDAL  POWER  AND  THE  AQUATIC  ENVI- 
RONMENT (ENERGIE  MAREMOTRICE  ET 
ENVIRONNEMENT  AQUATIQUE). 

Museume   National   d'Histoire  Naturelle,   Dinard 

(France).  Lab.  Maritime. 

For  primary   bibliographic   entry  see   Field   6G. 

W89-13191 


WATER  QUALITY  88:  SEMINAR  PROCEED- 
INGS. 

Hydrologic  Engineering  Center,  Davis,  CA. 

For  primary   bibliographic  entry  see  Field   5G. 

W89- 13231 


USE  OF  DAPHNIA  MAGNA  AND  MYSIDOP- 
SIS  ALMYRA  TO  ASSESS  SEDIMENT  TOXICI- 
TY. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-13258 


THIN-LAYER  DISPOSAL:  A  MODIFICATION 
OF  CONVENTIONAL  OVERBOARD  DISPOS- 
AL OF  DREDGED  MATERIAL. 

Corps  of  Engineers,  Mobile,  AL.  Coastal  Environ- 
ment Section. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 13266 


EVOLUTION  OF  THE  THESSALONIKI-GLAN- 

NITSA     PLAIN     EM     NORTHERN     GREECE 

DURING  THE  LAST  2500  YEARS-FROM  THE 

ALEXANDER     THE     GREAT     ERA     UNTIL 

TODAY. 

Thessaloniki  Univ.,   Salonika  (Greece).   Dept.  of 

Geology  and  Physical  Geography. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-13305 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


WATER    AND    WASTEWATER    TREATMENT 
FOR  A  SMALL  ISLAND  RESORT. 

Queensland   Inst,   of  Tech.,   Brisbane  (Australia). 

School  of  Civil  Engineering. 

B.  Rigden. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  189-193,  1989.  1  tab,  2  ref. 

Descriptors:         'Water        treatment        facilities, 
•Wastewater    facilities,     'Biological     wastewater 


treatment,  'Desalination,  'Reverse  osmosis,  Recre- 
ation, Tourism,  Lady  Elliot  Island,  Great  Barrier 
Reef,  Australia,  Wastewater  disposal,  Secondary 
wastewater. 

The  design  of  a  reverse  osmosis  desalination  unit 
and  a  rotating  biological  contactor  for  water  and 
wastewater  treatment  for  Lady  Elliot  Island,  a 
small  island  resort  of  about  100  tourists  on  the 
Great  Barrier  Reef,  is  described.  Limited  monitor- 
ing of  the  operation  indicated  the  following:  A 
design  figure  for  water  consumption  of  200  L  per 
capita  per  day  appears  conservative  for  this  type  of 
resort.  A  design  feature  for  per  capita  BOD  load 
for  wastewater  treatment  should  be  at  least  75  g 
per  capita  per  day;  the  commonly  used  domestic 
wastewater  figure  of  55  appears  inadequate.  Rotat- 
ing biological  contactor  systems  appear  to  operate 
well  under  fluctuating  load  conditions  and  to 
produce  consistently  satisfactory  effluent.  The  op- 
erators of  the  plant  have  found  it  simple  to  operate 
and  maintain.  Discharge  of  a  reasonable  standard 
secondary  treated  effluent  into  coarse  sands  ap- 
pears to  cause  no  aesthetic  problems  for  visitors 
and  no  short-term  adverse  effects  on  the  reef. 
Continued  monitoring  is  recommended.  (Sand- 
PTT) 
W89- 12228 


SURFACE  PROPERTIES  IN  MEMBRANE  FIL- 
TRATION. 

KSE,  Inc.,  Amherst,  MA. 

R.  Singh. 

Chemical  Engineering  Progress  CEPRA8,  Vol.  85, 

No.  5/6.  p  59-64,  1989.  6  fig,  2  tab,  15  ref. 

Descriptors:  'Membrane  processes,  'Membrane 
filters,  'Filtration,  'Cellulose  acetate  membranes, 
Reverse  osmosis,  Surface  properties,  Polymers, 
Desalination,  Fouling,  Ultrafiltration,  Salt  rejec- 
tion. 

Surface  properties  (including  surface  morphology, 
surface  polarization,  surface  flow,  and  surface  re- 
generation) of  membrane  filters  are  discussed  in 
terms  of  reverse  osmosis.  Surface  properties  are  of 
critical  importance  in  establishing  the  performance 
of  membranes  because  solute  rejection  and  the  rate 
of  permeation  of  solvent  or  flux  depend  upon  the 
size  of  the  membrane  and  the  chemical  nature 
(dispersive,  polar,  ionic,  etc)  of  both  the  permeant 
and  the  polymeric  membrane  material.  Membranes 
have  made  major  advances  since  the  discovery  of 
the  asymetric  cellulose  acetate  reverse  osmosis 
membrane  by  Sourirajan  and  Loeb  (S-L).  New 
interfacially  polymerized  thin-film  composite  mem- 
brane (Film-Tec,  FT-30)  outperforms  the  S-L 
membrane  by  a  factor  of  two  in  water  flux  while 
maintaining  high  salt  rejection  under  single-pass 
sea  water  desalination  conditions.  Membrane  foul- 
ing problems  in  reverse  osmosis  have  been  largely 
solved  by  site-specific  (water  chemistry)  feed 
water  pretreatment  systems.  Original  estimates  re- 
garding the  size  of  the  ultrafiltration  market  have 
not  materialized  because  of  persistent  and  inherent 
problems  of  surface  fouling.  Growing  recognition 
of  the  importance  of  colloidal  and  surface  phenom- 
ena in  membrane  fouling  has  resulted  in  modifying 
membranes  for  specific  applications.  (Miller-PTT) 
W89-12745 


FUTURE  FOR  DESALINATION  BY  REVERSE 
OSMOSIS. 

Kuwait  Inst,  for  Scientific  Research,  Safat. 

M.  A.  Jawad. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  23-28, 

Apr/May  1989.  2  fig,  2  tab,  6  ref. 

Descriptors:  'Seawater,  'Brackish  water,  'Desali- 
nation, 'Reverse  osmosis,  Pretreatment  of  water, 
Feedwater  treatment,  Semipermeable  membranes, 
Water  quality  standards,  Research  priorities, 
Future  planning. 

Great  advances  have  been  made  in  seawater  re- 
verse osmosis  technology  during  the  last  decade, 
which  have  led  to  a  rapid  increase  in  the  use  of  this 
process.  The  application  of  reverse  osmosis  for 
desalting  brackish  water  is  established;  however, 
for  desalting  seawater  it  is  still  in  the  optimization 
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stage.  The  main  steps  of  this  technology  are  (1) 
feed  water  pretreatment,  (2)  desalination  by  water 
passage  through  semipermeable  membranes,  and 
(3)  post-treatment  to  meet  quality  standards.  The 
two  main  interrelated  areas  of  uncertainty  which 
require  attention  are  the  extent  of  the  membrane 
development  and  the  pretreatment  of  the  feed 
water.  It  is  necessary  to  simplify  this  interrelation 
in  order  to  positively  influence  the  future  of  sea- 
water  desalination  by  reverse  osmosis  technology. 
(Fish-PTT) 
W89-13139 

HANDBOOK  OF  WATER  PURIFICATION. 

For  primary  bibliographic  entry  see  Field  5K 
W89-13208 


REVERSE  OSMOSIS. 

For  primary  bibliographic  entry  see  Field  5K 
W89-13217 


ELECTRODIALYSIS. 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  3r\ 

W89-13219 

FRESHWATER  DISTILLATION. 

For  primary  bibliographic  entry  see  Field  5K 
W89-13220 


SALINE  DISTJXLATION. 

For  primary  bibliographic  entry  see  Field  5h. 
W89-13221 

LHETTME  STUDIES  AND  OPTIMIZATION 
FOR  AFT-TREATED  ELECTRODIALYSIS 
MEMBRANES.  , 

Georgia  Inst,  of  Tech.,  Atlanta.  Energy  and  Mate- 
rial Sciences  Lab. 

For  primary  bibliographic  entry  see  Field  3D. 
W89-13356 

WATER  PURIFICATION  AND  WASTE  CON- 
CENTRATION BY  THE  VACUUM  FREEZING 
MULTIPLE  PHASE  TRANSFORMATION 
PROCESS  AND  ITS  EUTECTIC  EXTENSION. 

Calyxes  Research  and  Development  Corp.,  Albu- 
querque, NM. 

C.-Y.  Cheng,  and  W.-C.  Cheng. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-220891/ 
AS  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  (1988).  87p,  35  fig,  3  tab,  2 
append.  USGS  Contract  no.  1 4-08-000 1-G 1301. 

Descriptors:  'Water  treatment,  'Freezing,  *Water 
reuse,  'Vacuum  freezing,  'Vapor  liquefaction, 
Water  pollution  treatment,  Slurry  pumping,  De- 
salination, Eutectic  freezing. 

This  study  is  a  continuation  of  the  study  of  the 
Volume  Freezing  Multiple  Phase  Transformation 
(VFMPT)    process    for    desalination    and    water 
reuse.  During  the  first  grant  period,  bench  scale 
experiments   were    completed    for    the   VFMPT 
Process  and  initial  design  of  a  prototype  VFMP1 
plant  was  completed.  During  the  coarse  of  the 
second  grant,  the  vacuum  freezing  and  vapor  liq- 
uefaction operations  were  tested  in  a  prototype 
unit  referred  to  as  the  '40  Inch  Long'  unit  with 
freezing  rates  determined.  The  two  step  vapor 
liquefaction  operation  consisting  of  vapor  desubh- 
mation  and  desublimate  melting  was  conducted 
continuously  using  multiple  condensers  operating 
in  sequence.  Several  designs  were  tested  for  circu- 
lating feed  liquid  to  create  surface  area  for  evapo- 
rative freezing  to  take  place.  It  was  concluded  that 
two  rotating  screws  half  submerged  in  the  pool 
would  be  a  very  energy  efficient  method  for  pro- 
viding  the   necessary   surface   area.    Feeding   of 
slurry  from  the  vacuum  freezer  to  the  slurry,  pump 
and  slurry  pumping  from  vacuum  to  ambient  pres- 
sure for  crystal  washing  were  also  successfully 
demonstrated  using  a  disc-flow  pump.  The  pump- 
ing of  slurry  from  vacuum  to  ambient  pressure 
allows  for  crystal  washing  and  melting  to  take 


place  at  ambient  pressure.  Afterwards  it  was  dis- 
covered that  a  rotating  lobe  pump  could  accom- 
plish slurry  pumping  with  much  less  energy  input 
than  the  disc-flow  pump  required.  A  flowsheet  was 
developed  for  the  VFMPT  plant  with  detailed 
mass  and  energy  balances  and  energy  requirements 
determined.  (USGS) 
W89-13383 

3B.  Water  Yield  Improvement 

WATER  HARVESTING  SYSTEMS  IN  ARID 
LANDS.  ,„     . 

Arizona  Univ.,  Tucson.  Coll.  of  Engineering. 
C.  B.  Ciuff.  „      ,  _       ,.„ 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  149- 
159,  Apr/May  1989.  3  fig,  14  ref. 

Descriptors:  'Water  harvesting,  'Water  resources 
development,  'Runoff,  'Agricultural  watersheds, 
'Arid-zone  hydrology,  Catchment  areas,  Rainfall, 
Computer  models,  Agricultural  hydrology,  Reser- 
voir evaporation,  Storage  reservoirs,  Pumping, 
Drainage  engineering,  Evaporation  control,  Cali- 
brations. 

The  use  of  water  harvesting  systems  in  arid  lands 
offers  the  potential  of  making  lands  productive  that 
are  now  largely  unusable  due  to  lack  of  water  for 
domestic  livestock  or  agricultural  use.  The  water 
harvesting  system  consists  of  a  rainfall  catchment 
and  a  storage  facility.  The  use  of  compartmented 
reservoirs  with  small  surface  areas  decreases  evap- 
oration, and,  when  combined  with  the  collection  of 
runoff  from  a  natural  or  treated  surface,  makes  it 
practical  to  provide  water  for  supplemental  irriga- 
tion (a  water  harvesting  agrisystem).  Concentra- 
tion of  water  in  a  compartmented  reservoir  can  be 
accomplished  in  flat  terrain  using  a  pump.  Evapo- 
ration control  can  be  improved  with  an  evapora- 
tion control  barrier.  A  computer  model  has  been 
developed  to  help  in  the  design  of  the  water  har- 
vesting systems,  including  agrisystems  with  com- 
partmented reservoirs.  This  program  fits  on  porta- 
ble personal  computers  and  can  thus  be  taken  to  a 
field  location  to  develop  an  optimum  design  at  a 
minimum    cost.    The    model    can    be    improved 
through  calibration  in  a  given  area  as  systems  are 
installed  and  data  collected.   (Author's  abstract) 
W89-13146 

ENVIRONMENTAL  POLICIES  AT  THE  NA- 
TIONAL AND  REGIONAL  LEVELS:  THE 
ROLE  OF  EPC,  GCC  AND  ROPME. 

Ministry  of  Public  Health,  Safat  (Kuwait).  Envi- 
ronment Protection  Dept. 
For  primary  bibliographic  entry  see  Field  6K 
W89-13152 

3C.  Use  Of  Water  Of  Impaired 
Quality 


crops  examined  exceeded  county  averages  during 
those  years.  Yields  of  salt-sensitive  tomatoes  and 
alfalfa  seed  responded  by  80%  and  56%,  respec- 
tively. Average  yields  of  salt-tolerant  barley, 
wheat,  and  sugarbeets  also  improved  in  Broad- 
view, at  a  rate  exceeding  Fresno  County  yield 
increases,  during  the  most  recent  period.  This  find- 
ing suggests  that  even  crops  considered  to  be  toler- 
ant of  soil  salinity  may  be  adversely  affected  by 
continuous  recycling  of  all  drain  water  over  a 
prolonged  period.  Yields  of  these  crops  responded 
positively  to  improvements  in  the  quality  of  irriga- 
tion water  and  reductions  in  soil  salinity  made 
possible  by  improving  the  drainage  situation  m 
Broadview.  It  is  concluded  that  leaching  and  recy- 
cling are  temporary  solutions  to  salinity  problems. 
An  outlet  for  collected  drain  water  is  requiredto 
maintain  productivity  in  the  long  run.  (Dona-PTT) 
W89-12420 

ESTIMATING  SALINE  WATER  TABLE  CON- 
TRIBUTIONS TO  CROP  WATER  USE. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

M.  E.  Grismer,  and  T.  K.  Gates. 

California  Agriculture  CAGRA3,  Vol.  42,  No.  2,  p 

23-24,  March-April  1988.  1  fig,  2  tab. 

Descriptors:  'Water  table,  'Saline  water,  'Agri- 
culture, 'Irrigation  design,  'California,  Drainage, 
Model  studies,  Evapotranspiration,  Salinity,  Toxic- 
ity, Soil  types,  Cotton,  Semiarid  lands. 

Under  arid  conditions,  water  tables  can  supply  as 
much  as  60  to  70%  of  a  crop's  water  requirement. 
Successful  incorporation  of  the  effects  of  saline 
high  water  tables  on  crop  growth  and  dramage 
system  performance  into  the  design  of  irrigation- 
drainage  systems  and  into  performance  models  re- 
quires determination  of  the  effect  of  water  table 
depth  and  salinity  on  the  percentage  of  crop  water 
demand  satisfied  by  the  water  table.  A  study  was 
conducted  to  define  such  a  relationship  and  deter- 
mine how  it  might  be  applied  in  California.  A. 
simple  equation  was  devised  to  predict  water  table 
contributions  to  crop  water  use  for  cotton  grown 
in   semi-arid    regions   such   as   the    San   Joaquin 
Valley.  As  more  information  becomes  available, 
similar  predictive  equations  could  also  be  devel- 
oped for  sugarbeets,  alfalfa,  and  other  crops.  In  all 
cases  however,  considerable  experimental  work  in 
the  field  is  necessary  to  refine  these  equations. 
Long-term  effects  of  salinization  of  the  root  zone 
due  to  upward  flow  from  the  water  table  may  also 
need  to  be  considered.  Development  of  predictive 
equations  makes  it  possible  for  planners  to  incorpo- 
rate interactions  between  the  water  table  and  root 
zone  into  design  of  irrigation-drainage  systems  on  a 
regional  scale,  and  may  help  reduce  the  capital 
needed  to  install  such  systems,  lower  irrigation 
costs  and  reduce  environmental  effects  associated 
with' disposal  of  saline  drainage  water.   (Dona- 
PTT) 
W89- 12422 


ECONOMIC  EFFECTS  OF  SALINITY  AND 
DRAINAGE  PROBLEMS. 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Resource 

Economics. 

D.  Wichelns,  R.  E.  Howitt,  G.  L.  Horner,  and  D. 

California  Agriculture  CAGRA3,  Vol.  42,  No.  1,  p 
10-13,  January-February  1988.  1  fig,  4  tab. 

Descriptors:  'Water  reuse,  'Salinity,  'Drainage, 
•Crop  production,  'Costs,  Agriculture,  Crop 
yield,  Economic  aspects,  Water  districts,  Fresno 
County,  CA,  Irrigation,  Water  quality,  Tomatoes, 
Alfalfa,  Barley,  Wheat,  Beets,  Water  table,  Leach- 
ing, Drainage  water. 

Some  of  the  costs  associated  with  crop  yield  losses 
due  to  salinity  and  high  water  tables  were  estimat- 
ed by  collecting  farm-level,  time-series  data  on 
yields  and  cropping  patterns  in  a  small  water  dis- 
trict on  the  west  side  of  California's  San  Joaquin 
Valley.  Increases  in  average  crop  yields  in  the  four 
years  after  installation  of  a  drainage  outlet  in  the 
Broadview  Water  District  provide  compelling  evi- 
dence of  crop  responsiveness  to  improvements  in 
drainage   conditions.   Average   yields   of  the  six 


BORON  AND  SALINITY  SURVEY  OF  IRRIGA- 
TION PROJECTS  AND  THE  BORON  ADSORP- 
TION CHARACTERISTICS  OF  SOME  SAS- 
KATCHEWAN SOILS. 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

For  primary  bibliographic  entry  see  Field  2K. 

W89- 12434 


WATER  RECLAMATION  AND  REUSE. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

T.  Asano. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  841-844,  June  1989.  74 

ref. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Literature  review,  'Reclaimed  water, 
'Water  reuse,  'Wastewater  renovation,  Feasibility, 
Public  health,  Aquaculture,  Public  opmion. 
Groundwater  recharge,  Planning. 
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1 


Wastewater  reclamation  and  reuse  are  reviewed, 
concentrating  on  'big  picture'  developments  and 
technologies  which  contributed  more  to  water 
supply  benefits  than  pollution  control  measures. 
The  proceedings  of  the  Water  Reuse  Symposium 
IV  contained  89  papers  and  has  shown  that 
wastewater  reclamation  and  reuse  are  both  techni- 
cally and  economically  feasible.  Health  risk  issues 
related  to  water  reuse  have  also  been  reviewed. 
Water  reuse  planning  and  analysis  include  market 
assessment  and  user  contracts,  feasibility,  cost  esti- 
mates, implementation  of  the  reclaimed  water  uses 
for  flushing  toilets  and  urinals  in  high-rise  office 
buildings,  surveys  of  public  acceptance,  and  agri- 
cultural water  reuse.  In  the  area  of  groundwater 
recharge  and  municipal  wastewater  reuse,  projects 
in  several  U.S.  cities  were  discussed.  Industrial 
recycling  and  reuse  projects  include  wastewater 
generated  from  heated  caustic  stripping  baths; 
reuse  of  wastewater  for  industrial  cooling  systems; 
membrane  technologies  of  microfiltration,  ultrafil- 
tration, and  reverse  osmosis  for  metal-finishing 
rinse  water;  and  use  of  reclaimed  municipal 
wastewater  for  energy  station  cooling,  lake,  wet- 
land enhancement  and  power  plant  cooling,  and 
industrial  cooling  systems.  Recent  technological 
developments  are  reported  for  toxicology  testing; 
aquaculture  wastewater  treatment  using  water  hya- 
cinth, advanced  water  treatment,  and  energy  re- 
covery; and  the  selection  of  coagulants,  their  inter- 
action with  humic  substances,  and  filtration. 
(White-Reimer-PTT) 
W89-12516 


EFFECT  OF  DIKES  AND  SULFURIC  ACID  ON 
COTTON  UNDER  EFFLUENT  IRRIGATION. 

Ben-Gurion    Univ.    of   the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12639 


GIARDIA  AND  VIRUS  MONITORING  OF 
SEWAGE  EFFLUENT  IN  THE  STATE  OF  ARI- 
ZONA. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

J.  B.  Rose,  R.  De  Leon,  and  C.  P.  Gerba. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  43-47,  July  19,  1989.  3  tab,  15  ref. 

Descriptors:  'Water  reuse,  'Pollutant  identifica- 
tion, 'Monitoring,  'Wastewater  irrigation, 
•Wastewater  treatment,  'Viruses,  'Enteroviruses, 
•Parasites,  'Giardia,  'Public  health,  Arizona,  Fil- 
tration, Disinfection. 

Arizona,  located  in  the  arid  southwestern  USA,  is 
heavily  dependent  on  groundwater.  In  order  to 
protect  this  limited  resource,  wastewater  reuse  has 
been  implemented.  Virus  and  Giardia  monitoring 
of  wastewater  used  for  irrigation  has  also  been 
initiated  as  a  means  for  controlling  the  public's 
exposure  to  these  pathogens.  Treatment  facilities 
must  produce  wastewater  with  no  detectable  Giar- 
dia cysts  and  one  virus  plaque  forming  unit  (pfu)/ 
40  1  for  unrestricted  reuse.  For  restricted  reuse,  125 
pfu/40  1  is  allowed.  Methods  based  on  filtration 
were  used  to  monitor  facilities  at  monthly,  quarter- 
ly or  biannual  frequencies.  Results  after  two  years 
of  monitoring  are  presented.  All  11  treatment  fa- 
cilities produced  water  meeting  the  virus  standard 
of  125  pfu/40  1.  Only  plants  which  used  sand 
filtration  and  disinfection  achieved  consistent 
levels  of  virus  below  1  pfu/40  L.  Out  of  70  sam- 
ples, 74%  contained  no  detectable  viruses.  Giardia 
was  detected  in  29-50%  of  the  samples.  Most 
plants  would  need  to  upgrade  their  treatment  in 
order  to  meet  standards  for  unrestricted  irrigation. 
(Author's  abstract) 
W89-12784 


WASTEWATER  TREATMENT  FOR  EFFLUENT 
REUSE:  LLME-INDUCED  REMOVAL  OF  EX- 
CRETED PATHOGENS. 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5D. 
W89- 12790 


STUDY  OF  MICROBIAL  QUALITY  AND  TOX- 
ICITY OF  EFFLUENTS  FROM  TWO  TREAT- 
MENT PLANTS  USED  FOR  IRRIGATION. 

Universidad  Politecnica  de  Valencia  (Spain).  Dept. 
of  Hydraulic  and  Environmental  Engineering. 
For   primary   bibliographic   entry  see   Field   5D. 
W89-12814 


IMPACT  OF  WASTEWATER  TREATMENT  ON 
HELMINTH  EGGS. 

Nancy- 1  Univ.  (France).  Faculte  de  Pharmacie. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-12827 


MICROBIOLOGICAL  ASPECTS  OF  FISH  CUL- 
TURED IN  WASTEWATERS:  THE  SOUTH  AF- 
RICAN EXPERIENCE. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
For  primary  bibliographic  entry  see  Field  81. 
W89- 12830 


SAFETY  ASSESSMENT  OF  BORON  IN 
AQUATIC  AND  TERRESTRIAL  ENVIRON- 
MENTS. 

Environmental  Resources  Ltd.,  London  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 12842 


USE  OF  WASTEWATER  EFFLUENT  IN  AGRI- 
CULTURE. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 
W.  J.  Oswald. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  67-80 
Apr/May  1989.  4  fig,  2  tab,  14  ref. 

Descriptors:  'Disinfection,  'Water  reuse, 
•Wastewater  treatment,  'Wastewater  renovation, 
•Diseases,  'Wastewater  irrigation,  'Irrigation 
practices,  Forages,  Cropland,  Arid  zone, 
Wastewater  analysis,  Complete  wastewater  treat- 
ment, Combined  treatment,  Viruses,  Pathogenic 
bacteria,  Parasites,  Toxicity,  Chlorination,  Water 
properties,  Stabilization  ponds,  Chemical  treat- 
ment, Reclaimed  water. 

The  use  of  domestic  sewage  and  other  liquid 
wastes  for  irrigation  of  food  and  forage  crops  has 
been  under  scrutiny  for  almost  100  years  but  the 
benefits,  risks,  and  costs  continue  to  be  evaluated, 
particularly  in  arid  zones.  The  physical,  chemical, 
biological,  and  hygienic  properties  of  wastewater 
vary  greatly  with  method  of  treatment  employed. 
Carefully  designed  complete  systems  involving 
multiple,  in-series  barriers  against  disease  transmis- 
sion are  required.  The  shorter  the  time  that  elapses 
between  production  of  a  wastewater  and  its  reuse 
for  irrigation  for  food  crops,  the  higher  is  the 
probability  that  it  will  transmit  viral,  bacterial,  and 
parasitic  diseases  and/or  convey  toxicity.  Because 
both  activated  sludge  and  trickling  filtration  are 
processes  requiring  little  time,  they  have  a  high 
probability  of  disease  transmission  should  disinfec- 
tion fail.  This  probability  can  be  greatly  decreased 
by  use  of  chlorine  or  ozone  disinfection,  but 
dosage  must  be  adequate  and  completely  uninter- 
rupted, and  the  effluent  must  be  dechlorinated  to 
get  rid  of  mutagenic  or  toxic  chlorine  derivatives. 
Thus  systems  which  rely  entirely  on  chemical  dis- 
infection are  especially  hazardous  because  they  are 
vulnerable  to  human  and  natural  failures.  If 
wastewater  is  to  be  reclaimed  for  irrigation  of 
forage  crops,  advanced  integrated  ponding  fol- 
lowed by  long-term  storage  in  maturation  ponds  is 
fairly  safe.  Nevertheless  the  concept  of  using 
sewage  on  crops  to  be  eaten  raw  has  an  element  of 
peril  that  can  never  be  overlooked.  Its  use  on 
cereals  and  animal  forage  is  much  less  perilous  and 
a  suitable  quality  can  be  achieved  at  a  low  cost  in 
advanced  integrated  ponds.  (Fish-PTT) 
W89-13141 


HEALTH  CONSIDERATIONS  IN  USING 
TREATED  INDUSTRIAL  AND  MUNICIPAL 
EFFLUENTS  FOR  IRRIGATION. 

Ministry  of  Public  Health,  Safat  (Kuwait).  Envi- 


ronment Protection  Dept. 

M.  Y.  Abdulraheem. 

Desalination  DSLNAH,  Vol.  72,  No.   1/2,  p  81- 

113,  Apr/May  1989.  2  fig,  16  tab,  95  ref. 

Descriptors:  'Public  health,  'Treated  water,  'In- 
dustrial wastewater,  'Municipal  wastewater, 
•Wastewater  renovation,  'Wastewater  irrigation, 
•Wastewater  treatment,  'Water  reuse,  'Pathology, 
Path  of  pollutants,  Diseases,  Tertiary  wastewater 
treatment,  Water  quality  standards,  Water  use, 
Water  resources  development,  Desalination,  Sani- 
tary engineering,  Soil-water-plant  relationships, 
Soil  properties,  Percolation,  Arid  zone,  Kuwait. 

Wastewater  from  sewage  treatment  plants  is  a  val- 
uable resource  in  Kuwait,  which  can  be  made 
available  for  irrigation  at  a  cost  much  lower  than 
that  for  desalinated  potable  water.  Kuwait's  future 
plan  for  the  use  of  treated  wastewater  is  for  forest- 
ry irrigation,  fodder  crops,  and  certain  horticultur- 
al products.  Tertiary  treatment  to  the  effluent  from 
the  three  sewage  works  includes  rapid  gravity  sand 
filtration  with  disinfection  by  chlorine  before  and 
after  filtration.  Most  wastewater  reclamation  and 
reuse  operations  impose  some  risk  to  public  or 
worker's  exposure  to  pathogens  or  toxic  sub- 
stances. In  general,  the  health  concern  is  in  propor- 
tion to  the  degree  of  human  contact  with  the 
water,  the  quality  of  the  effluent,  and  the  reliability 
of  the  treatment  processes.  Good  sanitary  engi- 
neering practice  results  in  control  rather  than  total 
eradication  of  the  disease  agents.  Virus  inactiva- 
tion,  survival  of  enteric  bacteria,  migration  of 
wastewater  pathogens,  and  retention  of  trace  ele- 
ments in  soil  is  dependent  on  several  factors,  in- 
cluding temperature,  pH,  organic  matter  content, 
antagonistic  organisms,  salts,  suspended  solids, 
transport  by  fauna,  runoff,  windblown  soil,  and 
percolation.  The  treatment  and  quality  require- 
ments for  irrigation  uses  should  be  judged  accord- 
ing to  the  situation.  Direct  human  contact  with  the 
water  should  be  avoided.  Workers  should  be  in- 
structed about  the  potential  for  disease  transmis- 
sion and  the  precautions  they  should  take.  Tight 
controls  should  be  imposed  on  transportation  and 
distribution  pipelines.  The  discharge  of  reclaimed 
water  should  be  confined  to  the  area  designated 
and  approved  for  discharge,  and  controlled  to  min- 
imize ponding  and  runoff.  Proper  planning,  oper- 
ation, and  maintenance  of  water-reclamation  use 
areas  is  advantageous  from  economic,  aesthetic, 
and  health  standpoints.  (Fish-PTT) 
W89-13142 


TOWARDS  THE  USE  OF  INDUSTRIAL 
WASTEWATER  FOR  IRRIGATION  EM 
KUWAIT. 

College     of    Technological     Studies,     Shuwaikh 

(Kuwait). 

I.  Al-Shatti. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  115- 

124,  Apr/May  1989.  4  fig,  1  tab,  26  ref. 

Descriptors:  'Kuwait,  'Water  resources  develop- 
ment, 'Wastewater  irrigation,  'Water  reuse, 
'Wastewater  renovation,  'Industrial  wastewater, 
Wastewater  treatment,  Desalination,  Groundwater 
potential,  Agricultural  hydrology,  Arid-zone  hy- 
drology, Economic  aspects,  Water  quality  stand- 
ards, Marine  environment. 

The  water  resources  in  Kuwait  are  very  limited. 
Groundwater  exists  in  an  aquifer  stretching  east  of 
the  Arabian  peninsula  and  gently  sloping  towards 
the  Gulf.  Agricultural  development  depends 
mainly  on  groundwater.  In  recent  years,  however, 
the  practice  of  protected  agriculture  (greenhouses) 
has  spread,  increasing  the  demand  for  desalinated 
water  at  escalating  costs.  Hence,  there  was  a  real 
need  to  search  for  a  less  expensive  source  of  water 
to  satisfy  other  uses  than  domestic.  The  Kuwait 
Institute  for  Scientific  Research  and  the  Shuaiba 
Area  Authority  have  made  a  joint  research  study 
to  protect  marine  ecology  from  industrial  pollut- 
ants from  wastewater  discharged  into  the  Gulf  in 
the  Shuaiba  Industrial  Area.  Among  their  recom- 
mendations was  the  alternative  of  using  such  water 
for  irrigation.  The  quality  of  the  water  does  not 
seem  to  present  major  obstacles.  However,  the 
duration  and  the  quantity  of  flows  were  not  taken 


76 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 

Conservation  In  Agriculture— Group  3F 


into  account.  It  is  possible  to  add  such  a  source  to 
the  present  allocated  amounts  for  irrigation,  based 
on  time  series  analysis  of  the  quantities  of  industrial 
wastewater  delivered  from  Shuaiba  Refinery. 
Future  work  should  be  performed  to  capture  water 
releases  below  the  industrial  discharge  area.  (Au- 
thor's abstract) 
W89-13143 

POSSIBILITIES  OF  UTILIZING  MUNICIPAL 
AND  INDUSTRIAL  WASTEWATER  EF- 
FLUENTS TO  CONDITION  SOIL. 

Kuwait  Inst,  for  Scientific  Research,  Safat. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-13144 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

WATER  MANAGEMENT  AND  RECREATION- 
AL VALUES:  SOME  REAL  CASES  IN  VICTO- 
RIA, AUSTRALIA. 

Victoria  State  Rivers  and  Water  Supply  Commis- 
sion, Armadale  (Australia). 
J.  Paterson. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  1-12,  1989.  4  ref. 

Descriptors:  *Water  management,  *Water  supply 
development,  'Recreation,  'Tourism,  Lakes, 
♦Australia,  Wetlands,  Estuaries,  Salinity,  Eutroph- 
ication,  Sport  fishing,  Storage  requirements. 

The  growing  recognition  of  recreational  and  amen- 
ity demands  on  water  systems  introduces  a  multi- 
tude of  issues,  many  of  them  complex,  to  the 
established  tasks  of  water  quality  management  and 
water  management  generally.  Case  studies  from 
Victoria  illustrate  the  range  and  diversity  of  situa- 
tions that  can  arise  in  managing  competition  and 
enhancing  compatibility  between  traditional  water 
supply  objectives  and  recreational  demands.  Fluc- 
tuation of  storage  levels,  essential  to  storage  oper- 
ations, detract  from  recreational  value.  Recreation- 
al and  tourism  demands  upon  Lake  Hume  have 
grown  to  threaten  traditional  operating  flexibility. 
Mokoan  is  another  such  instance,  but  with  its 
supply  function  in  a  state  of  flux,  Lake  Mokoan 
provides  more  scope  for  a  shift  in  the  balance. 
Salinity  management  has  become  an  issue  in  the 
management  of  lakes  and  wetlands  when  water 
supply  interests  and  environmental/recreation  in- 
terests respectively  have  different  perspectives  on 
salt   disposal.    Recreational   use   of  town   supply 
sources    have    long    been    a    problem,    although 
marked  shifts  in  the  attitudes  of  many  supply  au- 
thorities have  occurred  in  recent  years.  Eutroph- 
ication  of  lakes  and  estuaries  raises  difficult  issues 
of  responsibility  and  scientific  uncertainty,  and  the 
water  management  connection  may  be  tenuous  but 
will  attract  public  attention.  The  water  body  at- 
tributes valued  by  specialized  recreational  interests 
require  definition  in  terms  that  water  managers  can 
deal  with  using  routine  techniques  of  systems  anal- 
ysis and  evaluation.  The  demands  of  the  fish  popu- 
lation and  anglers  introduce  a  new  perspective  in 
river   management   and   perceptions   of  instream 
values  are  changing  markedly.  Direct  costs  of  rec- 
reational services  supplied  by  water  authorities  are 
not  fully  accounted:  allocation  choices  and  fiscal 
incidence   will   emerge   as   issue   of  significance. 
These  case  studies  raise  only  a  fraction  of  the  total 
range  of  matters  that  will,  in  years  to  come,  tax  the 
technology  and  political  skills  of  governments  and 
management.  (Author's  abstract) 
W89-12203 


3F.  Conservation  In  Agriculture 

WINTER  WHEAT  RESPONSE  TO  WATER 
AND  NITROGEN  IN  THE  NORTH  AMERICAN 
GREAT  PLAINS. 

Agricultural    Research    Service,    Phoenix,    AZ,. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W89-12333 

ESTIMATING  THE  AGRICULTURAL  RISKS 
OF  TROPICAL  RAINFALL. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-12341 

CONSERVATION  AND  STORAGE  OF  SNOW- 
MELT  IN  STUBBLE  LAND  AND  FALLOW 
UNDER  ALTERNATIVE  FALLOW-STRIP 
CROPPING  MANAGEMENT  IN  MONTANA. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 
Soil  Science. 

J  M.  Caprio,  G.  K.  Grunwald,  and  R.  D.  Snyder. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  45,  No.  3/4,  p  265-279,  March  1989.  1  fig,  7 
tab,  21  ref. 

Descriptors:  'Water  conservation,  *Strip  cropping, 
♦Farm  management,  *Soil  water,  'Water  storage, 
'Snowmelt,  'Montana,  'Agricultural  hydrology, 
•Cultivation,  'Fallowing,  Precipitation,  Agricul- 
ture, Snow  storage,  Chinook,  Recharge,  Crop  pro- 
duction, Snow. 

The  efficiency  of  stubble  in  augmenting  soil  water 
storage  from  snow  entrapment  was  studied  for 
small  grain  farms  under  alternate  crop-fallow  man- 
agement in  Montana.  Nearly  all  the  precipitation 
that  falls  during  the  winter  period  in  the  study  area 
occurs  in  the  form  of  snow.  The  term,  snowmelt 
recharge  efficiency  (SRE),  is  used  to  indicate  over- 
winter increase  in  soil  water  expressed  as  a  percent 
of  the  total  winter  precipitation.  This  experiment 
was  conducted  on  established  fields  under  alternate 
fallow-strip    cropping    management    in    Montana 
during  three  winters  (1976  to  1979)  at  6.7  and  7 
sites,  respectively,  extending  over  a  north-south 
distance  of  about  320  km.  About  half  of  the  sites 
were  located  in  climatic  areas  characterized  by 
relatively  low  chinook  frequency  and  half  in  areas 
of  high  chinook  frequency.  There  were  three  treat- 
ments: fallow,  standing  half  stubble  and  standing 
full  stubble.  Soil  water  was  measured  to  the  1.2-m 
depth  in  the  autumn  and  again  in  the  spring  to 
compare   the  performance   of  the   treatments   in 
amount  of  soil  water  gain  during  the  over-winter 
period.  The  study  showed  that  SRE  is  significantly 
higher  on  the  stubble  treatments  than  on  fallow. 
Since  autumn  soil  water  tends  to  be  less  in  stubble 
than  in  fallow,  much  of  the  difference  in  SRE 
between  fallow  and  stubble  is  attributed  to  the 
differences  in  autumn  soil   water  levels.   In  the 
spring  following  the  relatively  dry  first  winter, 
there  was  still  significantly  less  water  in  the  soil  in 
stubble  areas  than  in  fallow,  but  following  the  two 
wet  winters,  there  was  no  significant  difference. 
The  larger  SRE  for  stubble  treatments  during  the 
dry  winter  indicates  that  more  water  entered  the 
soil  in  stubble  than  in  fallow,  but  recovery  of  soil 
water  in  stubble  was  fully  recovered.  While  the 
increase  in  SRE  in  these  wet  years  was  due  to  the 
complete  recovery  of  the  autumn  soil  water  deficit, 
it  is  not  clear  whether  this  deficit  would  have 
completely  recovered  had  the  stubble  not  been  left 
standing.  This  study  also  revealed  that  SRE  was 
generally  greater  in  climatic  areas  characterized  by 
few  chinooks  compared  with  areas  of  greater  chi- 
nook frequency.  (See  also  W89-12343)  (Author's 
abstract) 
W89-12342 


Descriptors:  'Snowmelt,  'Soil  water,  'Fallowing, 
•Agricultural  hydrology,  'Climates,  Recharge, 
Snow,  Cultivation,  Agriculture,  Precipitation, 
Wind,  Chinook,  Recharge,  Grain  crops,  Montana, 
Strip  cropping,  Model  studies. 

The  efficiency  of  stubble  in  augmenting  soil  water 
from  snow  on  small  grain  farms  was  examined  in 
Montana  under  alternate  fallow-strip  cropping  and 
located  in  contrasting  climatic  areas  for  frequency 
of  warm  winter  winds  (chinooks)  that  contribute 
to  snow-free  conditions.  Snowmelt  recharge  effi- 
ciency (SRE)  under  fallow  and  small  grain  stubble 
was  measured  at  2-3  wk  intervals  by  installing  and 
excavating  mini-lysimeters  containing  oven-dried 
soil  during  three  over-winter  periods.  SRE  is  de- 
fined as  the   mini-lysimeter   catch  of  water  ex- 
pressed as  a  percent  of  the  total  precipitation  that 
fell  during  the  winter.  Data  from  an  average  of 
five  sites  in  the  two  climatic  areas  each  year  indi- 
cated that  differences  in  SE  were  statistically  sig- 
nificant at  or  near  the  5%  level  for  both  climate 
(few  vs.  many  chinooks)  and  treatments  (fallow  vs. 
stubble)  only  during  the  first  and  the  third  winters, 
and  not  during  the  second  winter  when  the  great- 
est amount  of  precipitation  was  recorded.  On  an 
average  over  the  3-yr  period,  SRE  was  about  12% 
greater  in  areas  of  fewer  chinooks  compared  to 
areas  of  many  chinooks  and  about  20%  greater  in 
full  standing  stubble  compared  to  fallow.  A  model 
was  developed  from  the  3  years  of  mini-lysimeter 
data  giving  relative  SRE  values  of  stubble  com- 
pared to  fallow  for  winters  of  different  precipita- 
tion   amounts.    Another    model    was    developed 
giving  relative  SRE  values  for  areas  of  low  chi- 
nook frequency  compared  to  areas  of  high  chinook 
frequency   for   winters  of  different   precipitation 
amounts.  (See  also  W89-12342)  (Author's  abstract) 
W89-12343 


ENVIRONMENTAL  POLICIES  AT  THE  NA- 
TIONAL AND  REGIONAL  LEVELS:  THE 
ROLE  OF  EPC,  GCC  AND  ROPME. 

Ministry  of  Public  Health,  Safat  (Kuwait).  Envi- 
ronment Protection  Dept. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-13152 


EFFECTS  OF  CLIMATE  ON  POTENTIAL  SOIL 
WATER  GAIN  FROM  SNOWMELT  IN  STUB- 
BLE AND  FALLOW  FIELDS. 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 
Soil  Science. 

J  M.  Caprio,  G.  K.  Grunwald,  and  R.  D.  Snyder. 
Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  45,  No.  3/4,  p  281-298,  March  1989.  6  fig,  6 
tab,  15  ref. 


RAINFALL    PATTERNS    IN    RELATION    TO 
PEAT  EXTRACTION  AND  SILAGE  MAKING. 

University  Coll.,  Dublin  (Ireland). 

For  primary  bibliographic  entry  see  Field  2B. 

W89-12345 

IRRIGATION  WATER  MANAGEMENT  FOR 
GUAR  SEED  PRODUCTION. 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

W.  L.  Alexander,  D.  A.  Bucks,  and  R.  A. 

Backhaus. 

Agronomy  Journal  AGJOAT,  Vol.  80,  No.  3,  p 

447-453,  May-June  1988.  1  fig,  5  tab,  16  ref. 

Descriptors:  'Water  requirements,  'Drought  re- 
sistance, 'Semiarid  lands,  'Irrigation  water, 
'Water  management,  'Crop  production,  'Guar 
seed,  'Irrigation  practices,  'Irrigation  effects, 
♦Crop  yield,  Cultivation,  Plant  growth,  Soil-water- 
plant  relationships,  Irrigation  efficiency,  Irrigation 
operation,  Agricultural  hydrology,  Agriculture. 

Agricultural  crops  with  low  water  requirements 
and  drought  tolerance  are  needed  for  semiarid 
irrigation  regions.  Guar  (Cyamopsis  tetragonoloba 
(L.)  Taub.)  is  promising  as  a  crop  for  producing 
food-thickening  agents  and  fluid  additives  for  the 
oil  drilling  industry.  The  effects  of  irrigation 
timing,  cultivar,  and  plant  population  on  water  use, 
growth,  and  yield  of  guar  were  investigated  at 
Maricopa,  Ariz.,  on  a  Mohall  sandy  loam  soil  (fine- 
loamy,  mixed,  hyperthermic  Typic  Haplargid) 
with  a  water  salinity  of  1.1  dS/m  total  dissolved 
salts  over  a  2-yr  period.  Variables  were:  six  irriga- 
tion levels  (one  to  four  irrigations  based  on  physio- 
logical plant  growth  stages),  three  cultivars 
('Kinman,'  'Santa  Cruz,'  and  'Lewis'),  and  three 
populations  (78,  26,  and  13  plants/sq  m).  Three 
post-establishment  irrigations-one  before  flower- 
ing, one  during  initial  pod  development,  and  one  at 
mid-pod  filling-were  optimal.  Four  irrigations 
maximized  vegetative  growth  but  reduced  seed 
production  per  unit  of  water  use;  two  irrigations 
lowered  growth,  seed  yield,  and  water  use  efficien- 
cy. Seed  yields  averaged  1567,  1650,  and  1830  kg/ 
ha  for  Kinman,  Santa  Cruz,  and  Lewis,  respective- 
ly. Seasonal  evapotranspiration  was  400  mm  on  the 
optimal  seed  production  treatments,  and  water  use 
efficiencies  were  as  high  as  0.64  kg  seed/cu  m  in 
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1983,  and  0.41  kg  seed/cu  m  in  1984.  The  newer 
Lewis  has  the  potential  for  higher  yields,  in  addi- 
tion to  being  an  attractive,  low  water-use  summer 
crop  for  the  southwestern  United  States.  (Author's 
abstract) 
W89- 12347 


DAILY  AND  SEASONAL  EVAPOTRANSPIRA- 
TION  AND  YIELD  OF  IRRIGATED  ALFALFA 
IN  SOUTHERN  IDAHO. 

Agricultural  Research  Service,  Kimberly,  ID. 
For  primary   bibliographic   entry   see   Field   2D. 
W89- 12349 


RESPONSE  OF  SOLID-SEEDED  SOYBEAN  TO 
FLOOD  IRRIGATION:  II.  FLOOD  DURATION. 

Louisiana   State   Univ.,    Baton   Rouge.    Dept.   of 

Plant  Pathology  and  Crop  Physiology. 

J.  L.  Griffin,  and  A.  M.  Saxton. 

Agronomy  Journal  AGJOAT,  Vol.  80,  No.  6,  p 

885-888,  November-December  1988.  4  tab,  21  ref. 

Descriptors:  'Planting  management,  ♦Irrigation 
practices,  'Flood  irrigation,  'Flood  control,  'Irri- 
gation effects,  'Soybeans,  'Crop  yield,  'Soil- 
water-plant  relationships,  'Plant  growth,  Agricul- 
tural hydrology,  Cultivation,  Standing  crop,  Silt, 
Loam,  Soil  saturation. 

Flood-irrigated  soybean  (Glycine  max  (L.)  Merr.) 
can  be  exposed  to  extended  periods  of  soil-saturat- 
ed conditions,  depending  on  the  producers  method 
of  application,  watering  capacity,  and  field  size. 
Field  studies  were  conducted  on  a  Crowley  silt 
loam  (fine,  montmorillonitic,  thermic  Typic  Alba- 
qualf)  soil  in  southwest  Louisiana  during  1982  to 
1984  to  evaluate  the  effects  of  flood  duration  on 
solid-seeded  (i.e.,  nonbedded  narrow  rows) 
'Ransom'  soybean.  Soybean  was  flooded  at  the  V6 
(vegetative),  R2  (bloom),  or  R2  +  R5  (bloom  and 
pod  fill)  growth  stages.  Within  each  timing  treat- 
ment, water  was  applied  to  a  standing  depth  of 
0.076  m  and  allowed  to  stand  for  0  (nonflooded 
control),  1,  2,  4,  or  8  d.  Soybean  stand  density  did 
not  change  as  flood  duration  increased.  Yields  for 
individual  timing  treatments  were  generally  similar 
when  flood  periods  were  0,  1,  or  2  d.  When  water 
was  held  longer  than  2  d  postflowering,  significant 
yield  reductions  were  noted  in  all  years  and  were 
as  much  as  1390  and  1520  kg/ha  in  1982,  when 
water  was  applied  at  R2  or  R2  +  R5,  respectively. 
In  1982  and  1984,  when  water  was  applied  at  R2  + 
R5,  average  yield  reductions  associated  with  in- 
creasing flood  duration  from  2  to  4  d  and  from  2  to 
8  d  were  20%  and  10%  higher,  respectively,  com- 
pared with  R2  only.  Increasing  flood  duration  at 
V6  from  4  to  8  d  decreased  yields  in  1982  and  1984 
an  average  of  only  340  kg/ha.  For  those  2  yr,  with 
flood  periods  of  4  or  8  d,  yields  for  soybean 
flooded  at  V6  were  substantially  higher  than  yields 
from  the  R2  or  R2  +  R5  treatments.  Increased 
numbers  of  both  seeds  per  pod  and  seeds  per  plant 
accounted  for  the  higher  yields  in  the  V6  treat- 
ment. When  flood  irrigating  solid-seeded  soybean 
after  flowering,  attempts  should  be  made  to 
remove  standing  water  within  2  d  to  avoid  yield 
reductions.  (Author's  abstract) 
W89-12351 


WINTER  WHEAT  RESPONSE  TO  NITROGEN 
AND  IRRIGATION. 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Research  Lab. 

H.  V.  Eck. 

Agronomy  Journal  AGJOAT,  Vol.  80,  No.  6,  p 

902-908,  November-December  1988.  1  fig,  6  tab,  12 

ref. 

Descriptors:  'Irrigation  effects,  'Wheat,  'Nitro- 
gen, 'Crop  yield,  'Cycling  nutrients,  'Water  defi- 
cit, 'Soil-water-plant  relationships,  Agricultural 
hydrology,  Water  stress,  Irrigation  practices,  Ni- 
trogen cycle,  Dry  fanning,  Plant  growth.  Plant 
growth  substances. 

Winter  wheat  (Triticum  aestivum  L.)  is  grown  on 
the  Southern  Great  Plains  under  dryland  condi- 
tions and  under  varying  irrigation  regimes.  Rela- 
tionships between  water  and  fertilizer  needs  are 
not  well  defined.  Field  studies  were  conducted  to 


determine:  (i)  the  interacting  effects  of  N  fertiliza- 
tion and  irrigation  on  N  and  P  needs,  wheat  yields, 
and  yield  components;  and  (ii)  the  effects  of  timing 
of  water  deficit  periods  on  N  and  P  needs,  wheat 
yields,  and  yield  components.  Studies  were  con- 
ducted on  a  Pullman  clay  loam  (fine,  mixed,  ther- 
mic Torrertic  Paleustoll).  Respective  N  and  P  rates 
ranged  from  0  to  210  kg/ha  and  0  to  40  kg/ha. 
Irrigations  were  applied  or  withheld  to  allow  the 
crop  to  be  nonstressed  (1-1),  stressed  during  head- 
ing and  grain  filling  (1-2),  stressed  during  tillering 
and  jointing  (1-3),  and  stressed  throughout  spring 
(1-4).  Two-yr  average  data  showed  that  140  kg  N/ 
ha  was  sufficient  for  maximum  grain  yields  on 
treatment  1-1,  while  70  kg  N/ha  was  sufficient  on 
treatments  on  1-2  and  1-3,  and  no  N  response 
occurred  on  treatment  1-4.  Compared  to  treatment 
1-1,  grain  yields  were  27,  32,  and  52%  less  on 
treatments  1-3,  1-2,  and  1-4,  respectively.  Water  use 
efficiency  (WUE)  increased  with  increments  of  N 
through  140  kg/ha  on  treatment  1-1,  and  through 
70  kg/ha  on  treatments  1-2,  and  1-3  but  applied  N 
did  not  affect  WUE  on  treatment  1-4.  In  1981, 
WUE  was  highest  on  treatment  1-1  and  lowest  on 
treatment  1-4;  in  1982,  however,  WUE  was  highest 
on  treatment  1-4  and  lowest  on  treatments  1-1  and 
1-3.  For  limited  irrigation,  irrigating  during  tiller- 
ing and  jointing  would  be  preferable  to  allowing 
stress  then,  and  irrigating  during  heading  and  grain 
filling,  because  there  is  still  potential  for  high 
yields  if  precipitation  occurs  during  heading  and 
grain  filling.  (Author's  abstract) 
W89-12352 


LEAF  WATER  POTENTIAL,  RELATIVE 
WATER  CONTENT,  AND  DIFFUSIVE  RESIST- 
ANCE AS  SCREENING  TECHNIQUES  FOR 
DROUGHT  RESISTANCE  IN  BARLEY. 

Bangladesh  Agricultural  Univ.,  Mymensingh. 
Dept.  of  Soil  Science. 

M.  A.  Matin,  J.  H.  Brown,  and  H.  Ferguson. 
Agronomy  Journal  AGJOAT,  Vol.  81,  No.  1,  p 
100-105,   January/February    1989.   9  tab,   31   ref. 

Descriptors:  'Drought  resistance,  'Water  poten- 
tials, 'Plant  water  potential,  'Leaves,  'Barley, 
Cultivation,  Diffusion,  Crop  yield,  Water  stress, 
Water  deficiency,  Evapotranspiration,  Semiarid 
lands,  Bangladesh. 

Rapid  drought  resistance  screening  techniques 
could  accelerate  selection  of  improved  cultivars 
for  semiarid  areas.  It  was  investigated  whether 
total  leaf  water  potential,  leaf  relative  water  con- 
tent, and  leaf  diffusive  resistance  could  be  used  to 
differentiate  between  barley  (Hordeum  vulgare  L.) 
cultivars  differing  in  apparent  drought  resistance. 
Resistant  and  susceptible  cultivars  were  selected 
by  regressing  individual  cultivar  yields  against  site 
mean  yield  for  numerous  yield  trials.  Individual 
plants  were  grown  in  cone-tainers  (plastic  tubes  25 
mm  in  diameter  and  123  mm  long).  The  lower  30 
mm  of  the  cone-tainers  were  imbedded  in  sand  so 
that  roots  emerging  from  the  bottom  of  the  cone- 
tainers  were  in  the  capillary  fringe  above  a  water 
table  in  the  sand.  Fifty  plants  were  grown  at  a  time 
in  a  sand  bed,  five  replications  each  of  five  resistant 
and  five  susceptible  barley  cultivars  of  either  two- 
row  or  six-row  head  types.  At  the  three-leaf 
growth  stage,  total  water  potential  was  measured 
on  the  third  leaf  of  each  plant  under  low  stress 
conditions  (predawn).  Water  was  then  drained 
from  the  sand  bed  to  stress  the  plants.  Leaf  diffu- 
sive resistant  (LDR)  was  measured  at  1000  and 
1300  h  each  day  as  stress  developed.  When  the  PM 
diffusive  resistance  reached  about  1000  s/m,  rela- 
tive water  content  (RWC)  of  the  second  leaf  was 
determiend.  All  measurements  were  repeated  in 
three  different  trials  for  each  head  type.  Relative 
water  content  and  total  leaf  water  potential  differ- 
entiated between  drought-resistant  and  drought- 
susceptible  groups  of  two-row  and  six-rowed 
barley  at  the  0.01  probability  level  in  every  trial. 
Leaf  diffusive  resistance  differentiated  between  re- 
sistant and  susceptible  groups  at  the  0.01  or  0.05 
level  under  low  and  high  stress  conditions.  Neither 
RWC  nor  LDR  allowed  separation  of  cultivars 
within  resistant  or  susceptible  groups,  but  total  leaf 
water  potential  did  show  differences  between  culti- 
vars within  groups.  These  techniques  provide  an 
easy  method  for  screening  for  drought-resistant 
barley.  (Author's  abstract) 


W89- 12354 

INFLUENCE  OF  CROP  WATER  ENVIRON- 
MENT AND  DRY  MATTER  ACCUMULATION 
ON  GRAIN  YIELD  OF  NO-TILL  WINTER 
WHEAT. 

Saskatchewan  Univ.,  Saskatoon.  Crop  Develop- 
ment Centre. 

For  primary  bibliographic  entry  see  Field  21. 
W89- 12366 


ECONOMIC  INCENTIVES  FOR  IRRIGATION 
DRAINAGE  REDUCTION. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
J.  Letey,  A.  Dinar,  and  K.  C.  Knapp. 
California  Agriculture  CAGRA3,  Vol.  42,  No.  3,  p 
12-13,  May-June  1988.  1  fig. 

Descriptors:  'Pricing,  'Irrigation  efficiency, 
•Drainage,  Economic  aspects,  Monitoring,  Evapo- 
transpiration, Taxes,  Irrigation,  Cotton,  Profit, 
Crop  yield. 

Water  quality  objectives  for  agricultural  drainage 
waters  in  California  could  be  achieved  without 
treatment  of  agricultural  drainage  water  if  subsur- 
face drainage  from  existing  tile-drained  areas  in  the 
drainage  study  area  were  reduced  from  the  existing 
0.7  acre-foot  per  acre  (8.4  inches)  to  0.45  acre-foot 
per  acre  (5.4  inches).  A  research  project  was  con- 
ducted analyzing  economic  incentives  that  might 
lead  to  adoption  of  the  recommended  practices. 
Rather  large  reductions  in  drainage  volumes  can 
be  induced  by  the  tiered  pricing  policy  with  a 
relatively  small  decrease  in  profitability  because  of 
the  very  strong  incentive  to  apply  very  little  water 
at  the  premium  price.  The  tiered  water  pricing 
policy  is  clearly  superior  to  the  flat  rate  policy 
when  the  only  purpose  is  to  motivate  drainage 
flow  reduction.  Increasing  the  irrigation  water 
price  above  the  base  level  by  either  policy  would 
result  in  surplus  revenues  from  the  sale  of  irriga- 
tion water.  Return  of  the  'surplus'  to  the  farmers 
would  not  reduce  their  incentive  to  reduce  drain- 
age volumes,  because  their  payments  would  be 
based  on  irrigation  amount  and  returns  on  irrigated 
area,  regardless  of  applied  water.  This  approach 
would  penalize  poor  water  management  and  bene- 
fit good  water  management,  because  the  good 
manager  could  receive  a  larger  monetary  refund 
than  was  paid  for  the  premium-priced  water. 
Indeed,  this  policy  rewards  the  good  farmers, 
whereas  the  better  farmers  tend  to  be  comparative- 
ly penalized  in  a  system  that  directs  the  economic 
incentives  to  the  agricultural  community  as  a 
whole  rather  than  to  individual  farmers.  (Doria- 
PTT) 
W89- 12423 


DRAINAGE  SYSTEM  PERFORMANCE  AFTER 
20  YEARS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

M.  E.  Grismer,  I.  C.  Tod,  and  F.  E.  Robinson. 
California  Agriculture  CAGRA3,  Vol.  42,  No.  3,  p 
24-25,  May-June  1988.  2  fig. 

Descriptors:  'Drainage  systems,  'Agricultural  en- 
gineering, 'Pipes,  'Materials  testing,  Clays,  Con- 
cretes, Hydrographs,  Flow  rates,  Irrigation,  Per- 
formance evaluation. 

As  part  of  a  study  of  the  longevity  and  effective- 
ness of  clay,  bituminous  fiber,  and  concrete  drain- 
age pipes,  several  pairs  of  these  pipes  were  in- 
stalled in  a  heavy  clay  soil  at  the  Imperial  Valley 
Agricultural  Center  at  El  Centro,  CA  in  January 
1964.  Drain  lines  were  laid  at  a  depth  of  7  feet  and 
a  spacing  of  120  feet.  Bituminous-fiber  drains  were 
installed  in  a  fiberglass  envelope;  washed  gravel 
was  used  to  enclose  the  clay  and  concrete  pipes.  In 
June  1987,  three  new  corrugated  plastic  drainlines 
were  installed  with  gravel  envelopes.  The  new 
drains  were  placed  within  10  feet  of  the  old  drains. 
The  performance  of  the  old  drainage  system  was 
investigated,  comparing  it  with  a  newly  installed 
system,  and  the  status  of  the  original  drainline 
materials  as  part  of  a  larger  study  related  to  infil- 
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tration  and  drainage  of  cracking  clay  soils  was 
examined.  Results  of  this  evaluation  suggest  that 
bituminous  fiber  drainlines  in  a  fiberglass  envelope 
degraded  over  time,  but  little  degradation  was 
found  in  the  clay  drainlines.  Despite  deterioration 
of  the  bituminous  fiber  drainlines,  there  was  little 
difference  in  performance  between  clay  and  bitu- 
minous fiber  drainlines.  Drainage  system  perform- 
ance declines  over  the  20-year  period  as  compared 
with  newly  installed  plastic  drainlines  and  with  the 
old  drains  when  originally  installed.  Lack  of  sub- 
stantial change  in  load-flow  relationships  between 
old  and  new  drains  suggests  that  higher  flow  rates 
in  the  new  drains  should  remove  a  greater  quantity 
of  salts  from  the  root  zone.  Such  removal  may 
improve  crop  production  in  this  soil.  (Dona-Kl  i) 
W89-12424 

BENEFITS  AND  COSTS  OF  IMPROVING 
PUMPING  EFFICIENCY. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

R  R   Hunson 

California  Agriculture  CAGRA3,  Vol.  42,  No.  4,  p 

21-22,  July-August  1988.  3  fig,  1  tab. 

Descriptors:  'Cost-benefit  analysis,  'Pumps, 
•Maintenance,  'Irrigation  efficiency,  Costs, 
Energy,  California. 

Today's  energy  costs  require  growers  to  operate 
their  irrigation  pumping  plants  as  efficiently  as 
possible.  It  is  well  known  that  repairing  or  replac- 
ing an  inefficient  pump  is  beneficial,  but  little  docu- 
mentation exists  on  the  benefits  versus  costs  of 
improving  efficiency.  Growers  need  such  informa- 
tion to  determine  the  economic  feasibility  of  any 
improvements.  A  study  of  the  benefits  and  costs  of 
increasing  pump  efficiency  was  therefore  conduct- 
ed in  the  central  coastal  area  of  California.  Sub- 
stantial improvements  in  pump  performance  result- 
ed from  repairing  or  replacing  the  pumping  plant. 
In  the  study  area,  California's  Central  Coast,  the 
primary  improvement  was  increased  pump  capac- 
ity  The  benefit  of  such  improvements,  however, 
depends  on  management  of  the  irrigation  system.  It 
the  same  operating  time  is  continued  after  the 
repair/replacement,  little  or  no  energy  savings  will 
occur  and  the  primary  benefit  will  be  an  increase 
in  crop  yield.  If,  however,  the  same  volume  ot 
water  is  applied  before  and  after  the  repair,  an 
energy  savings  might  be  expected.  Growers  should 
not  expect  energy  savings  from  improved  pumping 
efficiency  unless  the  horsepower  demand  is  re- 
duced or  the  operating  time  is  decreased.  Horse- 
power demand  can  be  reduced  by   replacing  a 
pump  that  is  not  operating  at  maximum  efficiency 
for  a  given  total  head  and  capacity  with  a  pump 
that  is  properly  matched  with  the  desired  total 
head  and  capacity.  The  operating  time  can  be 
decreased  by  reducing  set  times  to  prevent  over- 
irrigation,  increasing  the  uniformity  of  the  irriga- 
tion system,  and  improving  irrigation  scheduling. 
(Doria-PTT) 
W89-12425 


determine  optimal  irrigation  and  drainage  strate- 
gies in  a  hypothetical  region  of  the  San  Joaquin 
Valley  Possible  field  methods  and  operations  nec- 
essary to  address  the  best  regional  water  manage- 
ment strategy  are  also  considered.  These  modeling 
efforts  suggest  that  the  primary  process  affecting 
crop  yield  and  economic  return  to  growers  are 
water  application  efficiency,  salinity  control  in  the 
root  zone,  and  soil  permeability.  Of  particular  im- 
portance in  salinity  control  is  upward  flow  trorn 
the  saline  water  table.  Model  results  also  indicated 
that  when  water  delivery  schedules  result  in  rela- 
tively infrequent  applications,  surface  irrigation 
systems  operated  at  efficiencies  near  80%  can  yield 
the  greatest  net  benefits  to  growers  in  salinity 
problem  areas.  Where  water  delivery  schedules  are 
not  a  limitation,  salinity  control  and  a  reduction  in 
drainage  water  may  be  achieved  by  very  frequent 
water  applications  with  highly  uniform  irrigation 
systems.  (Doria-PTT) 
W89-12426 

SOLUBLE  CALCIUM  COMPOUNDS  MAY  AID 
LOW-VOLUME  WATER  APPLICATION. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

W  E.  Wildman,  W.  L.  Peacock,  A.  M.  Wildman, 

G.  G.  Goble,  and  J.  E.  Pehrson. 

California  Agriculture  CAGRA3,  Vol  42  No.  6,  p 

7-9,  November-December  1988.  2  fig,  3  tab. 

Descriptors:  'Calcium  compounds,  'Irrigation  effi- 
ciency, 'Infiltration,  San  Joaquin  Valley,  Or- 
chards, Vine  crops,  Gypsum,  Drip  irrigation  Cal- 
cium chloride,  Citrus  fruits,  Acidity,  Fertilizers, 
Nitrates. 


wheat  required  68  mm  of  moisture  to  produce  the 
first  kilogram  per  hectare  of  grain;  fallow-seeded 
wheat  required  about  46  mm.  There  was  no  effect 
of  fertilizer  on  these  lower  threshold  values,  but 
the  yield  increase  per  mm  of  moisture  used  tended 
to  be  greater  for  the  better  fertilized  rotations.  The 
lower  threshold  level  of  moisture  used  for  gram 
production  cited  above  (68  mm  and  46  mm)  repre- 
sents a  marked  decrease  from  the  140  mm  reported 
for  the  period  1925-1950;  this  has  resulted  in  sub- 
stantially greater  moisture  use  efficiency  in  recent 
years  probably  due  to  better,  more  timely  crop 
management  and  the  improved  cereal  varieties 
now  used.  The  grain  filling  period  was  confirmed 
as  the  most  important  for  the  occurrence  ot  pre- 
cipitation for  both  fallow-seeded  and  stubble- 
seeded  wheat,  but  precipitation  at  or  near  seedling 
time  was  almost  as  important  for  stubble-seeded 
wheat  since  this  ensures  the  establishment  of  an 
adequate  plant  stand.  (Doria-PTT) 
W89- 12432 

DIFFERENTIAL  GENOTYPIC  RESPONSE  TO 
DROUGHT  STRESS  AND  SUBSOIL  ALUMI- 
NUM IN  SOYBEAN. 

Wisconsin  Univ.-Madison.  Dept.  of  Agronomy. 
I  L.  Goldman,  T.  E.  Carter,  and  R.  P.  Patterson 
Crop  Science  CRPSAY,  Vol.  29,  No.  2,  p  330-334, 
March-April  1989.  3  tab,  25  ref. 

Descriptors:  'Drought  resistance,  'Stress,  'Alumi- 
num, 'Soybeans,  'Subsoil,  Crop  production  Plant 
physiology,  Metabolism,  Toxicity,  Greenhouses, 
Saturation,  Soil  water,  Water  potentials,  Moisture 
content,  Leaves,  Transpiration,  Soil-water-plant 
relationships. 


IRRIGATION  AND  DRAINAGE  STRATEGIES 
IN  SALINITY  PROBLEM  AREAS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

M.  E.  Grismer,  T.  K.  Gates,  and  B.  R.  Hanson. 
California  Agriculture  CAGRA3,  Vol.  42,  No.  5,  p 
23-24,  September-October  1988.  1  fig,  3  tab. 

Descriptors:  'Irrigation  practices,  'Drainage  prac- 
tices, 'Salinity,  San  Joaquin  Valley,  Economic  as- 
pects, Simulation,  Model  studies,  Water  table, 
Root  zone,  Crop  yield,  Profit,  Water  storage,  Eva- 
potranspiration,  Precipitation,  Percolation, 
Aquifers,  Leakage,  Costs,  Irrigation  efficiency, 
Permeability,  Flow. 

Long-term  reduction  of  saline  high  water  tables 
that  cause  problems  in  the  western  San  Joaquin 
Valley  requires  simultaneous  irrigation  and  drain- 
age management.  Sufficient  water  must  be  supplied 
for  crop  needs  and  leaching  of  salts,  while  drainage 
is  required  to  remove  water  leached  from  the  crop 
root  zone.  Water  table  levels  must  be  deep  enough 
to  minimize  waterlogging  and  upward  flow  of  salts 
to  the  root  zone.  A  simulation  model  was  used  to 


Slow  water  infiltration  is  a  serious  problem  in  some 
orchards  and  vineyards  on  the  east  side  of  the  San 
Joaquin  Valley.  The  objective  of  this  research  was 
to  increase  water  infiltration  in  a  drip-irrigated 
citrus  orchard.  Soluble  calcium  compounds  and 
other  amendments  either  to  the  irrigation  water  or 
to  the  soil  were  applied.  These  expenments  con- 
firm  the  hypothesis   that   soluble   calcium   com- 
pounds, added  continuously  in  the  irrigation  water, 
can  double  or  triple  the  infiltration  rate  over  that 
of  untreated  low-salt  water.  There  is  also  strong 
evidence  that  occasional  additions  of  calcium  ni- 
trate or  CAN- 17  are  not  effective  in  maintaining 
high  infiltration  rates.  The  pH  increase  with  calci- 
um acetate  suggest  that  this  salt  could  be  used  to 
compensate  for  the  acidifying  effects  of  nitrogen 
fertilizers  injected  into  drip  systems,  while  improv- 
ing water  infiltration.  It  was  also  found  that  pre- 
paring and  adding  concentrated  calcium  solutions 
to  drip-irrigation  systems  is  practical.  Rates  ot  uu 
gallons  of  a  concentrated  solution  of  calcium  ni- 
trate or  chloride  or  80  gallons  of  CAN- 17  will  add 
3  meq/L  to  an  acre-foot  of  water.  About  400 
gallons  of  calcium  acetate  solution  would  be  re- 
quired because  of  the  somewhat  lower  solubility  ot 
that  salt.  In  contrast,  it  would  take  35,000  gallons 
of  a  saturated  gypsum  solution  to  add  the  same  3 
meq/L  to  an  acre-foot  of  water.  (Dona-PTI) 
W89-12427 

EFFECT  OF  CROP  ROTATION  AND  FERTIL- 
IZATION ON  THE  QUANTITATIVE  RELA- 
TIONSHIP BETWEEN  SPRING  WHEAT 
YIELD  AND  MOISTURE  USE  IN  SOUTH- 
WESTERN SASKATCHEWAN. 
Agriculture  Canada,  Swift  Current  (Saskatche- 
wan). Research  Station. 

C  A.  Campbell,  R.  P.  Zentner,  and  P.  J.  Johnson 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol_ 
68,  No.  1,  p  1-16,  February  1988.  5  fig,  6  tab,  33 
ref. 

Descriptors:  'Crop  production,  'Fertilization, 
•Wheat,  'Crop  yield,  'Water  use,  'Saskatchewan, 
Precipitation,  Distribution,  Sampling,  Pan  evapo- 
ration, Mathematical  equations,  Temperature, 
Wind,  Radiation,  Nutrients,  Nitrates. 

The  effects  of  crop  rotation  and  fertilization  on  the 
quantitative  relationship  between  spring  wheat 
yields,  available  spring  soil  moisture,  and  growing 
season  precipitation  were  determined  from  an  ex- 
neriment  conducted  on  a  loam  soil  in  southwestern 
Saskatchewan   during    1967-1984.    Stubble-seeded 


Soybean  (Glycine  max)  producers  in  the  southeast- 
ern USA  are  often  confronted  with  the  problems 
of  drought  and  toxic  levels  of  subsoil  aluminum. 
The  objective  of  this  study  was  to  determine  the 
reaction  of  diverse  soybean  genotypes  to  combined 
effects  of  these  two  stress  factors.   Greenhouse 
studies  were  initiated  to  examine  the  problem.  Two 
levels  of  Al  saturation  in  a  subsoil  layer  (6  and 
71%)    two  levels  of  soil  moisture  (watered  vs. 
unwatered),  three  genotypes  ('Forrest',  breeding 
line  N77-114,  and  PI  416937),  and  three  sampling 
dates  were  used  as  treatments.  Data  were  collected 
during  a  14-d  drying  cycle  imposed  at  early  to 
midpodfilling.  Control  pots  were  watered  daily. 
Traits  measured  were  relative  water  content,  water 
potential,   transpiration,   diffusive   resistance,   leal 
weight,  and  stem  weight.  In  the  combined  pres- 
ence of  drought  and  Al  stress,  the  Plant  Introduc- 
tion (PI)  maintained  a  substantially  higher  relative 
water  content,  water  potential,  transpiration   and 
leaf   weight    than    Forrest    or    N77-114.    Under 
drought  stress  alone,  the  water  status  of  the  PI  was 
inferior  to  that  of  Forrest  and  N77-114.  These  data 
suggest  that  Al  tolerance  can  impart  drought  toler- 
ance when  subsoil  Al  is  present.  In  regions  where 
subsoil    Al   toxicity    and   drought   are    common, 
breeders  should  consider  Al  screening  of  germ- 
plasm  to  characterize  and  develop  drought  tolerant 
cultivars  efficiently.  (Author's  abstract) 
W89-12437 

DROUGHT  EFFECT  ON  LEAF  CONDUCT- 
ANCE   AND    LEAF    ROLLING    IN    FORAGE 

GRASSES.  .    _  ,      ... 

Agriculture  Canada,  Agassiz  (British  Columbia). 

Research  Station. 

For  primary  bibliographic  entry  see  Field  21. 
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INFLUENCE  OF  WATER  MANAGEMENT  ON 
GROWTH  AND  YIELD  OF  NO-TILL  PLANTED 
RICE 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  21. 
W89- 12440 

SYSTEMS  ANALYSIS  OF  TANK  IRRIGATION: 
I.  CROP  STAGGERING. 

Karnataka  Regional  Engineering  Coll.,  Suratkal 
(India). 
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S.  G.  Mayya,  and  R.  Prasad. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.    115,  No.   3,  p  384-405, 
June  1989.  4  fig,  9  tab,  18  ref,  append. 

Descriptors:  'Systems  analysis,  •Reservoirs,  'Irri- 
gation water,  'Crop  production,  'Irrigation  prac- 
tices, 'Irrigation  design,  Irrigation  engineering, 
Agriculture,  Rural  sociology,  Rural  areas,  Agron- 
omy, India,  Farming,  Model  studies,  Available 
water,  Food  habits,  Livestock,  Social  values. 

The  irrigation  potential  of  a  tank  system,  thousands 
of  which  are  found  in  South  India,  depends  upon  a 
number  of  factors  other  than  water  availability. 
These  factors  are  mainly  influenced  by  the  agricul- 
tural technology  adopted,  food  practices  of  people 
and  livestock,  the  interdependence  of  land-human- 
livestock  components  of  life,  and  socioeconomic 
practices  prevailing  in  rural  areas.  The  system 
needs  to  pertain  not  only  to  grain  yield  but  also  to 
fodder  production.  In  semiarid  regions  of  India, 
uneven  distribution  and  insufficient  rainfall  during 
the  initial  crop  season  develops  water  stress  in 
plants.  Relatively  higher  irrigation  efficiency, 
which  is  possible  to  attain  in  tank  systems,  leads  to 
an  increase  in  the  energy  resources  required  for 
various  agricultural  operations.  The  effect  of  these 
factors  is  investigated  on  the  optimal  use  of  irriga- 
tion potential  of  a  minor  irrigation  tank  system. 
The  method  involves  developing  a  linear  program- 
ming (LP)  model  to  optimize  the  net  profit  from 
the  system  and  to  determine  the  optimal  cropping 
pattern  under  the  influence  of  various  parameters, 
determine  the  optimal  cropping  pattern  under  the 
influence  of  various  parameters,  e.g.  animal  power, 
labor,  fodder  production,  the  resources  of  farmers, 
and  the  nutritional  energy  requirement  of  the 
system,  in  addition  to  water  availability.  The  cru- 
cial nature  of  these  factors  as  well  as  the  irrigation 
efficiency  is  analyzed.  The  solution  reveals  the 
effectiveness  of  prevailing  agricultural  practices 
consistent  with  the  availability  of  water  resources 
in  the  initial  crop  season.  (See  also  W89-12635) 
(Author's  abstract) 
W89- 12634 


SYSTEMS  ANALYSIS  OF  TANK  IRRIGATION: 
H.  DELAYED  START  AND  WATER  DEFICIT. 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

R.  Prasad,  and  S.  G.  Mayya. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   115,  No.   3,  p  406-420, 

June  1989.  1  fig,  7  tab,  8  ref,  append. 

Descriptors:  'Systems  analysis,  'Reservoirs,  'Irri- 
gation water,  'Irrigation  efficiency,  'Water  deficit, 
•Irrigation  practices,  'Agriculture,  Irrigation  engi- 
neering, Irrigation  design,  Soil  water  deficiency, 
Crop  yield,  Agronomy,  India,  Farming,  Semiarid 
lands,  Cultivation,  Water  importing. 

Tank  irrigation  systems  in  the  semiarid  regions  of 
India  are  reviewed.  To  optimize  the  grain  yield  of 
rice,  it  is  essential  to  start  the  agricultural  oper- 
ations in  the  second  week  of  July  so  that  favorable 
climatic  conditions  will  prevail  during  flowering 
and  yield  formation  stages.  Because  of  low  inflow 
during  the  initial  few  weeks  of  the  crop  season, 
often  farmers  are  forced  to  delay  planting  until 
sufficient  sowing  rain  and  inflow  have  occurred  or 
to  adopt  deficit  irrigation  during  this  period.  The 
delayed  start  affects  the  grain  yield,  but  will  lead 
to  an  improved  irrigation  efficiency.  A  delayed 
start  of  agricultural  operations  with  increased  irri- 
gation efficiency  leads  to  the  energy  resources 
becoming  critical  during  the  peak  requirement 
week,  particularly  those  of  female  labor  and  animal 
power.  This  necessitates  augmenting  these  re- 
sources during  weeks  of  their  peak  use,  either  by 
reorganizing  the  traditional  methods  of  cultivation 
or  by  importing  from  outside  the  system.  (See  also 
W89-12634)  (Author's  abstract) 
W89-12635 


RESEARCH  IMPERATD7ES  FOR  IRRIGATION 
SCEENCE. 

Department  of  Scientific  and  Industrial  Research, 
Palmerston  North  (New  Zealand).  Div.  of  Plant 
Physiology. 


B.  E.  Clothier. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  3,  p  421-448, 
June  1989.  15  fig,  120  ref. 

Descriptors:  'Research  priorities,  'Literature 
review,  'Irrigation,  'Irrigation  engineering,  'Irri- 
gation design,  Agriculture,  Reviews,  Crop  produc- 
tion, Root  zone,  Vadose  zone,  Aeration  zone,  Soil 
water,  Economic  aspects,  History,  Future  plan- 
ning, Technology. 

The  history,  current  science,  and  future  demands 
of  irrigation  science  are  reviewed.  Economic  and 
environmental  pressure  requires  efficient  use  of 
any  water  intended  for  irrigation.  Irrigation  over 
the  next  decade  will  be  assisted  in  this  push  for 
efficiency  by  the  pull  of  research  and  technology. 
Six  areas  of  existing  research  are  identified  as  being 
critical  for  creating  the  understanding  necessary 
for  generating  greater  irrigation  efficiencies.  In 
crop  meteorology,  they  are  stomatal  behavior  and 
crop  evaporation,  local  advection  in  aerially  con- 
fused environments,  and  regional  ET  estimation;  in 
soil  physics,  they  are  small  and  large-scale  soil 
variability,  redistribution  of  water  in  the  root  zone 
following  irrigation,  and  chemical  movement  by 
soil  water.  Further,  it  is  suggested  that  the  two 
research  fronts  of  root  behavior  and  direct  or 
remote  sensing  of  crop  plants  are  currently  under- 
developed. Expansion  in  these  areas  will  be  crucial 
in  order  to  create  efficient  irrigation  by  the  year 
2000.  Novel  techniques,  often  assisted  by  new 
technology,  will  enhance  the  pace  of  acquisition  of 
additional  scientific  understanding,  although  the 
best  tool  will  remain  the  accepted  scientific  princi- 
ples of  incisive  thinking  and  perceptive  experimen- 
tation. (Author's  abstract) 
W89-12636 


PARTICLE  FILTRATION  FOR  WASTEWATER 
IRRIGATION. 

Hebrew  Univ.  of  Jerusalem  (Israel).  Human  Envi- 
ronment Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-12640 


STOCHASTIC  APPROXIMATION  APPLIED 
TO  OPTIMAL  IRRIGATION  AND  DRAINAGE 
PLANNING. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

T.  K.  Gates,  R.  J.  B.  Wets,  and  M.  E.  Grismer. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   115,  No.  3,  p  488-502, 

June  1989.  2  fig,  2  tab,  29  ref.  append. 

Descriptors:  'Optimum  development  plans,  'Irri- 
gation, 'Drainage,  'Stochastic  process,  'Model 
studies,  'Water  management,  'Surface-ground wat- 
er relations,  Economic  aspects,  Irrigation  districts, 
Irrigation  effects,  Planning,  Agriculture,  Fanning, 
Soil  water,  Geohydrology,  Groundwater  move- 
ment, Hydraulic  properties,  Computers. 

Parameter  uncertainty  in  modeling  complex  hy- 
drologic  systems  has  resulted  in  development  of 
stochastically  based  water  management  models. 
Optimal  solutions  to  such  models,  particularly 
those  have  parameters  with  large  variance,  may  be 
difficult,  if  at  all  possible,  to  obtain,  due  to  inten- 
sive computational  requirements.  Application  of  a 
stochastic  quasigradient  (SQG)  approximation 
method  to  a  management  model  is  presented.  The 
model  describes  the  effects  of  regional  irrigation 
and  drainage  system  planning  on  shallow  saline 
groundwater  behavior  and  net  economic  returns  to 
fanners.  Due  to  the  complexity  and  large  parame- 
ter variance  originating  from  spatial  variability  in 
soil  hydraulic  properties,  the  SQG  method  ob- 
tained near-optimal  solutions  in  about  1 5%  of  the 
CPU  time  required  to  obtain  such  solutions  using 
response  surface  technology.  (Author's  abstract) 
W89-12641 


S.  M.  Easa. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  3,  p  505-511, 
June  1989.  4  fig,  6  ref. 

Descriptors:  'Grading,  'Construction  methods, 
•Land  reclamation,  'Tenacing,  'Land  forming, 
•Earthworks,  Landscaping,  Land  development, 
Soil  engineering,  Computers,  Cost  analysis,  Hy- 
draulic structures,  Land  management,  Construc- 
tion, Costs,  Estimating,  Cut  and  fill. 

In  land-grading  design,  cut  and  fill  volumes  are 
required  to  account  for  the  shrinkage  of  soil  during 
the  design  process  and,  after  the  design  has  been 
accomplished,  to  estimate  the  cost  of  earthwork.  A 
three-point  (TP)  method  for  computing  cut  and  fill 
volumes  for  triangular  and  rectangular  grids  is 
developed.  Advantages  of  the  TP  method  include 
applicability  to  a  triangular  grid  for  which  no 
volume  estimation  method  is  available,  and  appli- 
cability to  a  rectangular  grid  allowing  unequal 
intervals  to  be  used  in  establishing  the  land  grading 
grid.  The  TP  method  can  be  easily  implemented  in 
existing  landgrading  design  models.  The  four-point 
(FP)  method  is  not  accurate  when  the  ground 
surface  within  the  (square)  grid  is  not  a  plane  but  is 
reasonably  accurate  when  it  is.  However,  since  the 
TP  method  is  more  accurate,  it  is  recommended 
for  use  even  when  the  ground  surface  within  the 
square  grid  is  a  plane.  (Friedmann-PTT) 
W89-12642 


SOME  FURTHER  EVIDENCE  ON  THE  DE- 
RIVED DEMAND  FOR  mRIGATION  ELEC- 
TRICITY: A  DUAL  COST  FUNCTION  AP- 
PROACH. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
For  primary  bibliographic   entry  see   Field   6D. 
W89-12973 


WATER  UPTAKE  BY  COTTON  ROOTS 
DURING  FRUIT  FILLING  IN  RELATION  TO 
IRRIGATION  FREQUENCY. 

Agricultural    Research    Service,    Phoeniz,    AZ. 

Western  Cotton  Research  Lab. 

For  primary  bibliographic  entry  see  Field  21. 
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USE  OF  WASTEWATER  EFFLUENT  IN  AGRI- 
CULTURE. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3C. 
W89-13141 


TOWARDS  THE  USE  OF  INDUSTRIAL 
WASTEWATER  FOR  mRIGATION  IN 
KUWAIT. 

College    of    Technological     Studies,     Shuwaikh 

(Kuwait). 

For  primary  bibliographic  entry  see  Field  3C. 
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POSSIBILITIES  OF  UTILIZING  MUNICIPAL 
AND  INDUSTRIAL  WASTEWATER  EF- 
FLUENTS TO  CONDITION  SOIL. 

Kuwait  Inst,  for  Scientific  Research,  Safat. 

For  primary  bibliographic   entry  see   Field   5D. 
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THREE-POINT  METHOD  FOR  ESTIMATING 
CUT  AND  FILL  VOLUMES  OF  LAND  GRAD- 
ING. 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 
Civil  Engineering. 


AGRICULTURAL  ACHIEVEMENTS  AND  IR- 
RIGATION MANAGEMENT  IN  KUWAIT. 

Kuwait  Agriculture  Affairs  and  Fish  Resources 

Authority,  Safat. 

L.  Savvides. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  207- 

214,  Apr/May  1989. 

Descriptors:  'Water  resources  development,  'Ag- 
ricultural hydrology,  'Kuwait,  'Agricultural  engi- 
neering, 'Arid-zone  hydrology,  'Irrigation  pro- 
grams, Groundwater  quality,  Farming,  Vegetable 
crops,  Desalination,  Seawater,  Brackish  water, 
Wastewater,  Education,  Irrigation  efficiency,  Irri- 
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gation  water,  Drip  irrigation,  Sprinkler  irrigation, 
Leaching,  Salts. 

Kuwait  has  limited  water  resources  and  its  agricul- 
tural program  is  faced  with  two  major  problems: 
(1)  the  hot  weather  during  summer,  and  (2)  the 
poor  quality  of  groundwater.  In  spite  of  the  ad- 
verse  conditions,   impressive   achievements   have 
been  made  during  recent  years.  Almost  5000  hec- 
tares of  farmland  is  cultivated  every  year  mainly 
with  vegetables.   Protected  vegetables  in  plastic 
houses  are  grown  well  with  the  newest  technology 
for  maximum  yields  and  efficient  utilization  of 
irrigation  water.  Three  types  of  irrigation  water 
are  used  in  agriculture:  sweet  (desalinated  sea- 
water),  brackish,  and  treated  sewage.  Important 
aspects  to  be  considered  are  the  proper  education 
of  farmers,   installation  of  appropriate  irrigation 
systems  (properly  designed,  operated  and  main- 
tained), and  proper  irrigation  scheduling  of  crops. 
Training  of  staff  must  be  on  a  continuous  basis  to 
ensure  that  advanced  technology  is  well  intro- 
duced and  properly  applied  for  the  efficient  use  of 
all    production    resources,    especially    irrigation 
water,  which  is  the  limiting  factor  for  expanding 
agriculture.  The  recommended  irrigation  system  is 
drip  for  vegetables,  bubbler  for  trees,  and  sprinkler 
for  fodder  crops.  Leaching  of  salts  is  an  absolute 
necessity  for  keeping  up  the  soil  productivity.  (Au- 
thor's abstract) 
W89-13150 

MODIFIED  SYSTEM  OF  SUBSIDIZING  DIS- 
TILLED WATER  IN  KUWAIT. 

College    of    Technological     Studies,     Shuwaikh 

(Kuwait). 

F  Z.  Elshibini,  and  G.  A.  Al-Nakshabandi. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  235- 

246,  Apr/May  1989.  3  fig,  6  tab,  32  ref. 

Descriptors:  *Kuwait,  'Subsidies,  'Government 
supports,  'Agricultural  hydrology,  'Agricultural 
engineering,  'Distilled  water,  'Water  costs, 
•Water  management,  Cost  analysis,  Economic  as- 
pects, Domestic  water,  Water  demand,  Water 
supply,  Industrial  water,  Irrigation  water,  Arid- 
zone  hydrology,  Crop  production. 

The  adverse  climatic  conditions  and  soil  con- 
straints in  Kuwait,  as  well  as  the  traditional  meth- 
ods used  to  distribute  and  apply  irrigation  water, 
decrease  irrigation  efficiency  and  crop  quality.  The 
problem  is  partially  solved  by  introducing  new 
technologies  of  water  handling  and  application 
under  controlled  cultural  practice.  Farmholders 
have  been  allowed  to  cover  20%  of  their  land  with 
greenhouses.  This  shifting  to  non-conventional 
methods  of  crop  production  increased  the  demand 
on  distilled  water.  The  demand  on  distilled  water 
also  increased  with  the  new  development  in  indus- 
tries. Moreover,  the  rate  of  domestic  use  of  water 
increased  with  the  new  increased  standard  of 
living.  The  cost  of  water  in  Kuwait  is  highly 
subsidized  for  all  uses  by  the  government.  Among 
the  most  efficient  measures  of  reducing  waste,  and 
improving  efficiency  of  distilled  water  use,  is  to 
introduce  subsidy  on  a  modified  basis,  thus  arriving 
at  a  balanced  economic-financial  cost  of  this  vital 
commodity.  (Author's  abstract) 
W89-13153 

ESTIMATED  LONG-TERM  SOIL  MOISTURE 
VARIABILITY  ON  THE  CANADIAN  PRAI- 
RIES. 

Agriculture  Canada,  Ottawa  (Ontario).  Land  Re- 
source Research  Centre. 

For  primary  bibliographic  entry  see  Field  2G. 
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EFFECTS  OF  AGRICULTURAL  WATER 
TABLE  MANAGEMENT  ON  DRAINAGE 
WATER  QUALITY. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic  entry   see  Field   5G. 
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4A.  Control  Of  Water  On  The 
Surface 


WEMMERA  RP/ER  (VICTORIA,  AUSTRALIA: 
INCREASING  USE  OF  A  DIMINISHING  RE- 
SOURCE). 

Horsham  City  Engineer's  Dept.  (Australia). 

For  primary  bibliographic  entry  see   Field   3U. 

W89- 12237 

ECOLOGICAL  PROBLEMS  IN  CONNECTION 
WITH  SMALL  RTVERS  (EKOLOGICHESKIE 
PROBLEMY  EKSPLUATATSU  MALYKH 
RFK) 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

A.  I.  Merezhko.  „,Ti».   ,,  ,    -,-, 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  23, 
No.  1,  p  3-8,  1987.  23  ref.  English  summary. 

Descriptors:  'Water  pollution  control,  'Watershed 
management,  'Water  resources  development, 
•River  basin  development,  'Small  watersheds, 
River  systems,  USSR,  Swamps,  Irrigation  water. 
Saline  soils,  Salinity,  Resource  allocation,  Natural 
resources,  Economic  aspects. 

Proper  management  of  the  water  resources  of  the 
USSR  requires  important  decisions  about  small 
rivers  which  have  been  intensively  exploited  but 
very  little  studied.  Some  of  the  problems  which 
need  to  be  considered  include:  (1)  redistribution  of 
the  available  water  volume  of  small  rivers  for 
irrigation  use;  (2)  the  effect  of  drying  up  of  rivers 
on  the  watershed  ecosystem;  (3)  clarification  of  the 
role  of  swamps  in  the  ecosystems  of  small  rivers; 
and  (4)  analysis  of  such  processes  as  flooding,  and 
salinization  of  the  land  due  to  irrigation.  A  more 
rational  use  of  the  natural  resources  in  small  nver 
basins  is  necessary.  There  has  been  a  lack  of  meth- 
ods based  on  ecological  principles.  The  most  im- 
portant problems  are  caused  by  the  intensive  use  of 
the  natural  resources  of  small  watersheds  and  the 
application  of  economic  methods  for  immediate 
return.  (Peters-PTT) 
W89- 12265 

EFFECT  OF  SURFACTANTS  ON  THE 
GROWTH  OF  ALGAE  (VLHANIE  POVERKH- 
NOSTNO-AKTTVNYKH  VESHCHESTV  NA  VO- 
DOROCLD  (OBZOR). 

Donetskii  Gosudarstvennyi  Univ.  (USSR). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-12275 

SPHAGNUM  AND  CELLULOSE  DECOMPOSI- 
TION IN  DRAINED  AND  NATURAL  AREAS 
OF  AN  ALBERTA  PEATLAND. 

Alberta  Univ.,  Edmonton.  Dept.  of  Forest  Science. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-12452 

STOCHASTIC    APPROXIMATION     APPLD2D 

TO  OPTIMAL  UtRIGATION  AND  DRAINAGE 

PLANNING.  „.       „  __.  ., 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Held  if. 

W89-12641 


Trent  Polytechnic,  Nottingham  (England).  Dept. 

of  Civil  and  Structural  Engineering. 

C.  J.  Pratt,  J.  D.  G.  Mantle,  and  P.  A.  Schofield. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  769-778,  1989.  10  fig,  1  tab,  7  ref. 

Science  and  Engineering  Council  grant  GR/D/ 

91724. 

Descriptors:  'Runoff  volume,  'Water  quality  man- 
agement, 'Permeable  pavements,  'Urban  hydrolo- 
gy, 'Paving,  'Storm  water,  'Urban  runoff,  Ce- 
ments, Permeability,  Sewer  systems,  Concretes, 
Stormwater  reduction,  Maintenance,  Urban  water- 
sheds. 

The  preliminary  results  from  a  study  of  a  permea- 
ble pavement,  using  various  construction  materials, 
show  that  both  useful  flow  reduction  and  peak 
discharge  attenuation  can  be  achieved,  even  m 
circumstances  where  stormwater  was  collected  via 
sub-base  drains  for  discharge  off-site.  Effluent  qual- 
ity has  been  found  to  be  markedly  better  than 
typically    monitored    from    urban,    impermeable 
highway  surfaces  in  similar  residential  areas,  and 
there  exists  the  opportunity  for  the  design  of  con- 
struction and  choice  of  materials  to  effect  quality 
enhancement.    The    reduced    effluent    discharge, 
combined    with   lower   pollutant    concentrations, 
means  much  reduced  pollutant  loads  are  passed  to 
receiving  waters.  Permeable  pavements  have  not 
been  employed  sufficiently  for  reliable  estimates  to 
be  made  of  their  effective  working  life  and  mainte- 
nance demands  to  be  established.  Therefore,  these 
questions  remain  unanswered  and  are  generally 
interpreted  as  disadvantages.  The  advantages  of 
wider  use  of  such  pavements  are  beginning  to  be 
quantified.  In  the  wider  context  of  urban  drainage 
basins  problems  are  clearly  evident:  (1)  hydraulic 
over-loading  of  sewers  leading  to  early  structural 
deterioration;  (2)  higher  sewer  flows  causing  fre- 
quent storm  overflow  operations;  and  (3)  untreated 
discharge  of  urban  stormwater  after  the  introduc- 
tion of  separate  sewerage  systems,  producing  con- 
tinuing adverse  effects  on  urban  watercourses.  Pre- 
meable  pavements  may  help  ameliorate  such  prob- 
lems. (Miller-PTT) 
W89- 13054 


CONTROLLING  SEEPAGE  FROM  EVAPORA- 
TION PONDS.  r  t 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 13044 

URBAN  STORMWATER  REDUCTION  AND 
QUALITY  IMPROVEMENT  THROUGH  THE 
USE  OF  PERMEABLE  PAVEMENTS. 


FLOODPLAIN-MANAGEMENT  PLAN  ENU- 
MERATION. 

Hydrologic  Engineering  Center,  Davis,  CA. 
D.  T.  Ford,  and  A.  Oto. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  4,  p  472- 
485,  July  1989.  4  fig,  5  tab,  21  ref. 

Descriptors:  'Flood  plain  management,  'Expert 
systems,  'Flood  routing,  'Management  planning, 
'Systems  analysis,  Simulation,  Hydrologic  models, 
Branch-and-bound  enumeration  procedure,  Opti- 
mization, Levees,  Computer  programs,  Rivers. 

A  branch-and-bound  enumeration  procedure  im- 
proves the  search  for  an  optimal  floodplain  man- 
agement plan.  The  procedure  considers  all  combi- 
nations   of   expert-defined    alternative    measures. 
However,  through  bounding,  it  eliminates  inferior 
combinations  without  exhaustive  detailed  evalua- 
tion  In  cases  for  which  detailed  evaluation  is  re- 
quired, it  is  proposed  that  Hydrologic  Engineering 
Center  system-simulation,   economic  analysis,  or 
data-management  software  be  used.  The  branch- 
and-bound  procedure  is  demonstrated  using  an  ex- 
ample of  a  hypothetical  floodplain  protected  by  a 
major  levee.  The  levee  restricts  runoff  into  the 
river,  so  that  the  interior  area  may  flood.  Forty- 
five  plans  were  possible  for  this  site  based  on  the 
information  contributed  to  the  procedure.  Only  13 
were  explicitly   evaluated  because  the  other   32 
were  excluded  by  comparison  of  the  computed 
bound  with  the  trial-optimal  objective  function. 
The  branch-and-bound  procedure  has  distinct  ad- 
vantages in  plan  formulation.  Alternatives  can  be 
nominated  that  cover  such  areas  as  technical,  fi- 
nancial, social,  environmental,  and  political  objec- 
tives and  constraints.  Another  advantage  claimed 
for  the  branch-and-bound  procedure  is  that  it  is 
understandable  to  non-experts.  (Rochester-PTT) 
W89-13127 
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LAKE  CHICOT:  THE  FINAL  CHAPTER. 

Army  Engineer  District,  Vicksburg,  MS. 

For   primary   bibliographic   entry  see   Field   5G. 

W89- 13240 


WATER  QUALITY  EVALUATION  OF  PRO- 
POSED OUTLETS  FROM  DEVILS  LAKE 
NEAR  DEVILS  LAKE,  ND. 

Army  Engineer  District,  St.  Paul,  MN. 
D.  D.  Holme. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  83-94,  13  fig,  1  ref. 

Descriptors:  'Water  quality  control,  'Flood  con- 
trol, 'Water  quality,  'Water  resources  develop- 
ment, 'Devils  Lake,  'Model  studies,  Sheyenne 
River,  Water  level,  Dissolved  solids,  Saline  lakes, 
North  Dakota,  Sulfates,  Evaporation. 

The  St.  Paul  District  is  conducting  feasibility  stud- 
ies for  flood  damage  reduction  and  other  purposes 
in  the  Devils  Lake  basin,  a  closed  subbasin  of  the 
Red  River  of  the  North  watershed  in  northeastern 
North  Dakota.  Among  the  alternatives  considered 
were  several  possible  outlet  alignments  that  would 
permit  controlling  the  upper  limit  of  the  lake  sur- 
face at  some  desirable  elevation  by  creating  an 
outlet  to  the  Sheyenne  River.  Some  of  the  possible 
alignments  were  eliminated  due  to  economic  or 
political  constraints.  The  feasibility  of  the  remain- 
ing outlet  alternatives  will  be  determined  largely 
on  the  basis  of  water  quality  considerations  be- 
cause Devils  Lake  is  salty.  The  Devils  Lake  dis- 
solved mineral  dynamics  are  described  with  re- 
spect to  recent  lake  level  fluctuations.  Models  have 
been  developed  for  predicting  the  effects  of  a 
continued  lake-level  rise  and  the  routing  of  Devils 
Lake  releases  through  a  downstream  river  and 
reservoir  system.  The  water  quality  study  has  fo- 
cused primarily  on  predicting  total  dissolved  solids 
(TDS)  and  sulfate  concentrations  in  the  lake  chain 
and  downstream  under  various  outlet  operating 
scenarios.  It  involved  the  development  of  three 
mass  balance  models  for:  (1)  predicting  the  in-lake 
freshening  effects  of  an  indefinite  continuation  of 
the  recent  rising  trend  with  and  without  the  oper- 
ation of  an  outlet;  (2)  routing  of  Devils  Lake 
discharges  through  Lake  Ashtabula  Reservoir  to 
Kindred,  ND,  on  the  Sheyenne  River;  and  (3) 
routing  the  affected  Sheyenne  River  water  down 
the  Red  River  of  the  North  to  Emerson,  Manitoba. 
The  Devils  Lake  model  indicated  that  as  the  lake 
level  approaches  1440  ft,  the  marginal  evaporation, 
a  function  of  increasing  surface  area,  approaches 
the  inflow  volume,  and  no  further  rise  occurs. 
West  Bay  and  East  Bay  would  probably  continue 
to  freshen  somewhat  during  the  next  40  yrs  but 
would  begin  to  concentrate  again  after  that.  The 
current  concentrating  trend  of  East  Devils  Lake 
would  continue  indefinitely.  The  Sheyenne  River 
model  indicated  that  releases  from  East  Bay  and 
East  Devils  Lake  will  result  in  TDS  concentra- 
tions in  Lake  Ashtabula  exceeding  4000  mg/L  and 
8000  mg/L,  respectively.  These  high  TDS  concen- 
trations are  of  particular  concern  considering  that 
nearly  50%  of  the  Devils  Lake  TDS  is  sulfate.  (See 
also  W89-13231)  (Lantz-PTT) 
W89-13242 


POTENTIAL  FOR  HYDRILLA  DISPERSAL  BY 
SEXUAL  MEANS  IN  NORTH  CAROLINA  SUR- 
FACE WATERS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Crop  Science. 

K.  A.  Langeland,  and  C.  B.  Smith. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-193403/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water-Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  240, 
November  1988.  22p,  2  fig,  4  tab,  25  ref.  State 
project  70059. 

Descriptors:  'Aquatic  weed  control,  'Hydrilla, 
•Reproducibility,  'Seeds,  'North  Carolina,  Aquat- 
ic weeds. 

Flowering  and  seed  producting  of  monoecious  hy- 
drilla populations  in  several  North  Carolina  lakes 
were  studied  and  eleven  populations  of  hydrilla  in 


the  United  States  were  karyotyped.  Flowering  did 
not  occur  when  plants  were  maintained  in  a  phyto- 
tron  for  two  months  under  a  variety  of  day  lengths 
and  temperatures.  Staminate  and  pistillat  floral  ini- 
tiation occurred  in  the  field  during  early  July 
suggesting  a  long-short  day  flowering  response. 
Mature  hydrilla  seeds  were  only  observed  in  Lake 
Wheeler  where  seed  density  ranged  from  3-30/sq 
m  in  1984  and  1985.  Seed  viability  ranged  from 
30%  to  5.0%  when  seeds  were  collected  in  Janu- 
ary and  October  1986  respectively.  Seedling  vigor 
was  low  compared  to  hydrilla  cloned  from  the 
parent  population.  Only  one  seedling  exhibited  ap- 
parently normal  growth.  Somatic  cells  of  hydrilla 
from  all  North  Carolina  populations  were  found  to 
be  triploid  (3n  =  24),  and  this  may  be  the  cause  for 
low  seed  and  seedling  viability.  Study  results  show 
the  potential  for  hydrilla  dispersal  by  sexual  means 
in  North  Carolina  is  very  low  and  research  recom- 
mends that  effort  to  manage  the  plants  by  minimiz- 
ing vegetative  propagule  transportation  and  using 
various  control  methods  should  continue.  (Lam- 
bert-UNC,  WRRI) 
W89-13354 


INTERBASIN     AND     INTRABASIN     WATER 
TRANSFER  IN  GEORGIA. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-13393 


4B.  Groundwater  Management 


MOVEMENT   OF   VIRUSES    AFTER   ARTIFI- 
CIAL RECHARGE. 

Webster  (Arthur)  Pty  Ltd.,  Baulkham  Hills  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 12481 


HYDROGEOLOGY  OF  THE  IORI-SHIRAKI 
ARTESIAN  BASIN  AND  AN  OUTLOOK  FOR 
USING  ITS  UNDERGROUND  WATER  (GIDRO- 
GEOLOGIIA  I  PERSPEKTIVY  ISPOL'ZOVAN- 
IIA  POZEMNYKH  VOD  IORI-SHIRAKSKOGO 
ARTEZIANSKOGO  BASSEINA). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-12712 


POTENTIAL  THEORY-BASED  FINITE  ELE- 
MENT ALGORITHM  FOR  FRESHWATER  RE- 
CHARGE OF  SALINE  AQUIFERS:  A  SHARP 
INTERFACE  MODEL. 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Soils. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-12994 


HYDROLOGIC  EFFECTS  OF  INTENSE 
GROUNDWATER  PUMPAGE  IN  EAST-CEN- 
TRAL HILLSBOROUGH  COUNTY,  FLORIDA, 

U.S.A. 

Southwest   Florida   Water  Management   District, 

Brooksville. 

For  primary   bibliographic   entry   see  Field   6G. 

W89-13114 


ARTIFICIAL  RECHARGE  OF  GROUNDWAT- 
ER AND  ITS  ROLE  IN  WATER  MANAGE- 
MENT. 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

J.  O.  Kimrey. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  135- 

147,  Apr/May  1989.  12  ref. 

Descriptors:  'Water  management,  'Water  re- 
sources development,  'Artificial  recharge,  'Injec- 
tion wells,  'Groundwater  recharge,  Water  spread- 
ing, Overdraft,  Water  yield  improvement,  Pump- 
ing, Selective  withdrawal,  Aquifer  characteristics, 
Natural  recharge,  On-site  tests.  Economic  aspects, 
Saline  water  barriers,  Persian  Gulf. 

A  key  factor  to  the  sustained  yield  of  groundwater 
is  the  rate  of  replenishment  of  water  to  the  aquifer 


from  which  the  groundwater  is  being  withdrawn. 
Artificial  recharge  occurs  when  man's  activities 
cause  more  water  to  enter  an  aquifer,  either  under 
pumping  or  non-pumping  conditions,  than  would 
otherwise  enter  the  aquifer,  and  can  be  a  practical 
means  of  dealing  with  the  problem  of  overdraft 
(more  water  withdrawn  than  recharged).  Methods 
of  artificial  recharge  are  (1)  water  spreading  tech- 
niques, and  (2)  well-injection  techniques.  Success- 
ful use  of  artificial  recharge  requires  a  thorough 
knowledge  of  the  physical  and  chemical  character- 
istics of  the  aquifer  system,  and  extensive  on-site 
experimenting.  In  general,  water  spreading  tech- 
niques are  less  expensive,  and  large  quantities  of 
water  can  be  handled,  and  can  result  in  significant 
improvement  in  quality  of  recharge  waters.  In 
comparison,  well-injection  techniques  are  often 
used  for  emplacement  of  fresh  recharge  water  into 
saline  aquifer  zones  to  form  a  manageable  lens  of 
fresher  water,  which  may  later  be  partially  with- 
drawn for  use  or  continue  to  be  maintained  as  a 
barrier  against  salt-water  encroachment.  Fresh 
water  occurs  only  in  limited  quantities  in  most  of 
the  Arabian  Gulf  region;  also,  it  is  heavily  over- 
drafted  in  many  areas,  and  receives  very  little 
natural  recharge.  Good  use  could  be  made  of  artifi- 
cial recharge  by  well  injection  in  replenishing  and 
managing  aquifers  in  strategic  locations  if  sources 
of  fresh  water  could  be  made  available  for  the 
artificial  recharge  operations.  (Author's  abstract) 
W89-13145 


USE  OF  MULTIVARIATE  MODELING  TO  ES- 
TIMATE IMPACTS  OF  GROUNDWATER 
WITHDRAWALS  ON  STREAMFLOW  FOR 
THE  CAMAS  CREEK  BASIN. 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
D.  Horn,  and  S.  Jeong. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-204408/ 
AS.  Price  codes:  A12  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow,  Completion  Report,  May  1989.  242p,  70 
fig,  98  tab,  51  ref.  Contract  14-08-0001 -G 1419. 
Project  USGS  G1419-08. 

Descriptors:  'Groundwater,  'Multivariate  analy- 
sis, 'Streamflow,  'Idaho,  'Model  studies,  Multi- 
variate models,  Pumping,  Time  series  analysis, 
Camas  Creek,  Selective  withdrawal. 

The  conjunctive  use  of  surface  and  groundwater 
has  been  recognized  as  posing  significant  water 
rights  issues  in  many  of  the  Idaho  river  basins. 
Increases  in  groundwater  pumping  rates,  primarily 
for  irrigation,  have  led  to  changes  in  surface 
streamflow,  affecting  previously  allocated  surface 
water  rights.  However,  the  magnitude  of  this  effect 
and  its  variability  over  time  remain  difficult  to 
estimate.  The  primary  objective  of  this  study  was 
to  develop  a  multivariate  monthly  flow  model  for 
Camas  Creek,  based  on  stream  flows  in  neighbor- 
ing basins,  and  to  test  whether  such  a  model  is 
sensitive  enough  to  detect,  at  some  statistical  level 
of  significance,  any  streamflow  changes  that  may 
have  resulted  from  groundwater  withdrawals. 
Monthly  streamflow  records  from  Camas  Creek 
and  three  similar  neighboring  basins  were  used  to 
develop  a  multivariate  monthly  streamflow  model 
of  Camas  Creek.  Model  parameters  were  based  on 
the  recorded  statistics  for  the  record  period 
common  to  groundwater  development  within  the 
Camas  Creek  basin.  The  model  was  developed  and 
tested  for  its  ability  to  adequately  reproduce  the 
historic  pre-irrigation  time  series  for  Camas  Creek. 
Then  the  model  was  applied  to  the  time  period  in 
which  significant  groundwater  withdrawals  oc- 
curred. A  comparison  of  the  modeled  streamflow 
with  the  annual  flows  for  this  period  was  used  to 
estimate  the  impact  of  groundwater  pumping  on 
monthly,  seasonal,  and  annual  streamflows.  The 
differences  between  the  two  time  series  were  relat- 
ed to  the  history  of  groundwater  development 
within  the  basin.  Although  the  model  appeared  to 
simulate  the  overall  historic  time  series  reasonably 
well,  its  performance  varied  by  month  and  season. 
The  application  of  the  model  to  the  time  period  in 
which  the  Camas  Creek  basin  groundwater  with- 
drawals were  significant  produced  a  simulated 
record  with  lower  streamflows  than  those  ob- 
served. This  may  be  attributable  to  the  fact  that 
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most  of  the  large  wells  have  pumped  from  deep 
aquifers,  with  no  connection  to  the  surface  stream 
system.  (USGS) 
W89-13316 

HYDROGEOLOGY  AND  SIMULATED  EF- 
FECTS OF  GROUNDWATER  DEVELOPMENT 
ON  AN  UNCONFINED  AQUIFER  IN  THE 
CLOSED  BASIN  DIVISION,  SAN  LUIS 
VALLEY,  COLORADO. 
Geological  Survey,  Denver,  CO.  Water  Resources 

For  primary  bibliographic  entry  see  Field  2F. 
W89-13339 

METHODOLOGY  FOR  ASSESSMENT  OF 
CONTAMINATION  OF  THE  UNSATURATED 
ZONE  BY  LEAKING  UNDERGROUND  STOR- 
AGE TANKS.  ^  , 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13352 

STABLE-ISOTOPE  INVESTIGATION  OF 
VAPOR  TRANSPORT  DURING  GROUNDWAT- 
ER RECHARGE  IN  NEW  MEXICO. 

New  Mexico  Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic   entry  see  Field  2U. 

W89-13359 

USE  OF  AEROMAGNETIC  DATA  TO  DEFINE 
BOUNDARIES  OF  A  CARBONATE-ROCK  AQ- 
UIFER IN  EAST-CENTRAL  NEVADA. 

Geological  Survey,  Carson  City,  NV. 

For  primary  bibliographic  entry  see  Field  2K 

W89-13362 

MEASUREMENTS  OF  RECHARGE  RATES 
THROUGH  AN  UNSATURATED  GLACIAL 
TTLL  BY  TRITIUM  ANALYSES. 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 
For  primary  bibliographic  entry  see  Field  2t. 

W89-13381 

GROUNDWATER  RESOURCES  ASSESSMENT 
OF  THE  PIEDMONT  REGION  IN  SOUTH 
CAROLINA. 

Clemson  Univ.,  SC.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5(j. 
W89- 13407 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 

IMPACT  OF  CATCHMENT  URBANISATION 
ON  LAKE  MACQUARIE  (AUSTRALIA). 

State  Pollution  Control  Commission,   Lidcombe 

(Australia). 

B.  L.  Simmons,  and  S.  L.  Trengove. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  205-210,  1989.  1  fig,  2  tab,  14  ref. 

Descriptors:  *Lakes,  'Catchment  areas, 
•Wastewater  disposal,  'Sedimentation,  'Eutroph- 
ication,  'Urbanization,  'Recreation,  'Tourism, 
•Water  quality,  Storm  runoff,  Urban  runoff,  Navi- 
gable waters,  Seagrass,  Algae,  Lake  Macquane, 
Australia. 

Increasing  urbanization  of  coastal  areas  is  leading 
to  impacts  on  coastal  lakes  which  decrease  their 
amenity  for  recreation  and  tourism.  Runoff  and 
wastewater  discharge  cause  siltation,  impact  sea- 
grass  beds  and  change  the  characteristics  of  open 
waters,  affecting  boating,  swimming,  fishing  and 
the  aesthetic  quality  of  the  locale.  Management  of 
urban  development  and  wastewater  disposal  is  re- 
quired to  minimize  sedimentation  and  nutrient  en- 
richment. This  could  include  development  restric- 
tions, runoff  controls  and  a  strategy  for  wastewater 


treatment  and  discharge.  The  catchment  of  Lake 
Macquarie,  a  marine  coastal  lake,  has  been  pro- 
gressively urbanized  since  1945.  Urbanization, 
through  increased  stormwater  runoff  and  point 
source  discharges,  has  caused  a  major  impact  on 
the  lake  in  terms  of  sedimentation  and  nutrient 
enrichment.  Losses  of  lake  area  and  navigable 
waters  have  occurred.  Accompanying  problems 
include  change  in  the  distribution  of  seagrass  beds 
and  nuisance  growths  of  benthic  algae.  Since  the 
1950's,  dry  weather  nutrient  concentrations  have 
increased  and  mean  water  clarity  has  decreased. 
Severe  problems,  as  observed  in  other  New  South 
Wales  coastal  lakes,  e.g.  benthic  algae  in  Lake 
Illawarra  and  Tuggerah  Lakes,  have  not  yet  devel- 
oped. Because  of  the  lead  time  taken  to  implement 
policies  and  controls,  trends  should  be  identified 
and  policies  developed  now  so  as  to  avoid  nutrient 
buildup  and  development  of  sustained  problems. 
(Author's  abstract) 
W89-12231 


ASSESSMENT  OF  THE  IMPACT  OF  LAND 
USE  ON  RECREATIONAL  WATERS  USING 
MATHEMATICAL  MODELS. 

Queensland  Dept.  of  Environment,  Conservation 

and  Tourism,  Brisbane  (Australia).  Div.  of  Water 

Quality. 

J.  C.  Bennett. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  223-228,   1989.  3  fig,  2  tab,  2  ref. 

Descriptors:  'Recreation,  'Water  pollution 
sources,  'Water  quality,  'Land  use,  'Land  devel- 
opment, 'Mathematical  models,  Long-term  plan- 
ning, Dissolved  oxygen,  Nitrogen,  Phosphorus, 
Escherichia  coli,  Pumicestone  Passage,  Australia. 

Mathematical  models  were  used  to  assist  in  quanti- 
fying the  impact  of  changing  land  use  on  the 
recreational  waters  of  Pumicestone  Passage. 
Runoff,  washoff,  hydrodynamic  and  water  quality 
models  were  first  calibrated  and  then  used  to  pre- 
dict levels  of  dissolved  oxygen,  total  nitrogen,  total 
phosphorus  and  E.  coli  in  the  Passage  for  two 
future  land  development  scenarios.  The  models 
provided  valuable  tools  for  understanding  the 
system  response  to  non-point  source  pollutant 
loadings  and  assessing  alternative  scenarios.  They 
indicated  that  planned  development  to  the  year 
2000  would  not  result  in  significant  water  quality 
deterioration  while  extreme  development  is  likely 
to  do  so  to  the  extent  of  prejudicing  some  water 
uses.  (Author's  abstract) 
W89-12234 

NEED  FOR  THE  INTRODUCTION  OF  A  NEW 

CATEGORY  OF  'NATURE  RESERVE'  IN  THE 

UKRAINE       REPUBLIC       TERRITORY       (O 

HEOBKHODIMOSTI  WEDNIIA  NOVOI  KA- 

TEGORII  ZAPOVEDNOSTI  NA  TERRITORII 

UKRAINSKOI  SSR). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

A.  I.  Merezhko,  I.  V.  Grib,  A.  K.  Iushchenko,  and 

L.  I.  Frantsevich. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 

No  6,  p  3-8,  1988.  2  tab,  11  ref.  English  summary. 

Descriptors:  'Watershed  management,  'Ukraine, 
'Water  conservation,  Economic  aspects,  Public 
policy. 


In  order  to  develop  a  reserve  net  in  the  Ukraine 
SSR  territory  it  is  necessary  to  make  a  quantitative 
leap  from  the  concept  of  conservation  of  'wilder- 
ness' objects  to  elements  of  effective  water  re- 
sources conservation.  This  may  be  realized 
through  the  introduction  of  a  new  reserve  catego- 
ry, the  'state  reserve  ecological  and  hydrological 
regions',  connected  to  river  basins  which  have  a 
significant  national  economic  and  conservation 
value-the  Densa  and  Rossava  rivers,  the  Pnpyat 
River  mouth,  rivers  of  the  South  Crimean  Coast, 
and  so  forth.  This  action  would  permit  the  neces- 
sary reserve  optimum  while  at  the  same  time  al- 
lowing economic  activities  to  be  performed  in  the 
catchment  areas.  (Author's  abstract) 
W89-12270 


SPHAGNUM  AND  CELLULOSE  DECOMPOSI- 
TION IN  DRAINED  AND  NATURAL  AREAS 
OF  AN  ALBERTA  PEATLAND. 

Alberta  Univ.,  Edmonton.  Dept.  of  Forest  Science. 
V.  J.  Lieffers. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
68,  No.  4,  p  755-761,  November  1988.  3  fig,  2  tab, 
23  ref. 

Descriptors:  'Drainage,  'Sphagnum,  'Cellulose, 
♦Decomposition,  'Alberta,  'Peat  soils,  Drainage 
ditches,  Water  table,  Soil  water,  Soil  science,  Tem- 
perature. 

A  50-ha  area  of  a  forested  peatland  in  north  central 
Alberta  was  drained  in  1984.  The  average  water 
table  height  5  m  from  the  drainage  ditch  was  36 
cm  lower  than  in  the  adjacent  natural  peatland. 
This  was  reflected  in  lower  substrate  moisture 
content  at  both   10-cm  and  30-cm  levels  in  the 
drained  area.  Temperatures  at  10-cm  and  30-cm 
levels  in  the  drained  area  peaked  at  14.6  and  11.8 
C,  respectively,  compared  to  11.7  and  9.2  C  in  the 
natural  site.  In  both  the  drained  and  natural  areas, 
loss  of  mass  of  cellulose  and  Sphagnum  samples 
from  nylon  mesh  bags  after  1  yr  was  high  com- 
pared to  reported  studies.  The  drained  area  had 
greater  reduction  in  mass  than  the  natural  site  for 
both  cellulose  and  Sphagnum  at  the  30-cm  levels. 
The  differences  were  largest  for  cellulose  where 
loss  was  80.8%  in  the  drained  peatland  compared 
to  48.6%   in  the  natural  site.   While  this  study 
compares  cellulose  and  Sphagnum  loss  between 
drained  and  undrained  peat  from  only  one  peat- 
land, it  does  suggest  a  large  increase  in  decomposi- 
tion at  deeper  strata  following  drainage.  In  years  of 
normal  or  above-average  precipitation,  the  surface 
rates  of  decomposition   might  also  be  faster  in 
drained  sites  relative  to  natural  peatlands.  The  type 
and  mass  of  litter  and  organic  matter  will  also 
change  following  drainage.  (Author's  abstract) 
W89- 12452 

BACTERIOLOGICAL  WATER  QUALITY  OF  A 
MULTI-USE  CATCHMENT  BASIN  ON  THE 
AVALON  PENINSULA,  NEWFOUNDLAND. 

Memorial   Univ.    of  Newfoundland,    St.    John's. 

Dept.  of  Biology. 

G  I  M.  Cowan,  E.  M.  Baggs,  and  B.  T.  Hollohan. 

Water  Research  WATRAG,  Vol.  23,  No.  3,  p  261- 

266,  March  1989.  1  fig,  4  tab,  20  ref.  Presidents 

Fund    Memorial    University    of    Newfoundland 

Grant. 

Descriptors:  'Aquatic  bacteria,  'Water  quality, 
•Multipurpose  projects,  'Water  pollution  sources, 
'Newfoundland,  'Conforms,  'Drainage  systems, 
•Land  use,  Precipitation,  Hydrogen  ion  concentra- 
tion, Surface  drainage,  Surface-groundwater  rela- 
tions, Seasonal  variation,  Canada,  Geologic  con- 
trol, Physiographic  balance. 

Baseline  investigations  of  coliform  bacterial  popu- 
lations in  the  Topsail-Manuals  drainage  system  (a 
multiple  land-use  system)  on  the  Avalon  Peninsula, 
Newfoundland,  Canada,  reveal  several  aquatic  re- 
gions which  are  indicative  of  land  usage.  Seasonal 
fluctuations  in  population  numbers  were  observed 
in  all  sample  sites  and  appear  to  be  related  to  such 
physical  parameters  as  precipitation  and  pH.  Total 
coliform  numbers  were  found  to  be  positively  cor- 
related with  surface  land  flushing  as  were  fecal 
coliform  numbers  but  to  a  lesser  extent.  Coliform 
counts  appeared  to  be  most  influenced  by  the 
geology  and  physiography  of  the  area  as  well  as  by 
land  occupancy  and  usage.  (Author's  abstract) 
W89-12477 


URBAN  RUNOFF  AND  COMBINED  SEWER 
OVERFLOW. 

Calocerinos  and  Spina,  Liverpool,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12518 

IMPACT  OF  LAND  USE  AND  NPS  LOADS  ON 
LAKE  QUALITY. 

Wray  and  Todd  Interests  Ltd.,  Houston,  TX. 
D.  A.  Todd,  P.  B.  Bedient,  J.  F.  Haasbeek,  and  J. 
Noeli. 
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Journal  of  Environmental  Engineering  (ASCE) 
JOEEDR,  Vol.  115,  No.  3,  p  633-649,  June  1989.  8 
fig,  5  tab,  35  ref. 

Descriptors:  *Lakes,  'Water  quality,  *Land  use, 
•Environmental  effects,  *Nonpoint  pollution 
sources,  'Suspended  solids,  Watersheds,  Catch- 
ment areas,  History,  Phosphorus,  Computer 
models,  Model  studies,  Environmental  policy,  Irri- 
gation practices,  Hydraulic  properties. 

Extensive  land  use,  nonpoint  source  (NPS),  and 
lake  water  quality  data  were  used  to  determine  the 
interaction  of  lake  water  quality  and  watershed 
development  in  the  Lake  Austin  watershed.  His- 
torical trends  in  total  suspended  solids  and  total 
phosphorus  were  examined  over  the  1979-84 
period,  during  which  impervious  cover  increased 
by  79%  in  the  lake  watershed.  A  PC-based  contin- 
uous stirred  tank  reactor  (CSTR)  model  was  used 
to  depict  the  response  of  lake  water  quality  to 
loadings  associated  with  a  variety  of  development 
options  ranging  from  impervious  cover  of  10-40%. 
The  reliability  of  the  model  is  supported  by  the 
unusually  simple  lake  hydraulics,  exclusive  NPS 
loading,  and  extensive  data  base.  Model  results  led 
to  recommendations  that  should  protect  the  water 
quality  of  the  lake.  It  is  recommended  that  commu- 
nity education  and  local  regulatory  programs  em- 
phasize impervious  cover  limits  in  the  range  of  30- 
40%,  controls  on  erosion  from  construction  sites 
and  crop  fields,  and  careful  scheduling  and  loca- 
tion of  earthmoving,  irrigation,  and  fertilization. 
(Friedmann-  PTT) 
W89- 12621 


PEAT  FIRE  IN  THE  OKAVANGO  DELTA, 
BOTSWANA,  AND  ITS  IMPORTANCE  AS  AN 
ECOSYSTEM  PROCESS. 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12663 


CHANGES  IN  SOIL  WATER  REGIME  AFTER 
PIPELINE  CONSTRUCTION  IN  SOLONETZIC 
MIXED  PRAIRIE  RANGELAND. 

Alberta  Univ.,  Edmonton.  Dept.  of  Plant  Science. 
N.  A.  Naeth,  D.  S.  Chanasyk,  W.  B.  McGill,  A. 
W.  Bailey,  and  R.  T.  Hardin. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
68,  No.  3,  p  603-610,  August  1988.  5  fig,  21  ref. 

Descriptors:  'Soil  water,  'Environmental  effects, 
•Pipelines,  •Soil  water  potential,  Ecological  ef- 
fects, Range  management,  Ponding,  Berms, 
Canada,  Prairies. 

A  study  was  conducted  in  the  Solonetzic  mixed 
prairie  rangeland  of  southern  Alberta  to  evaluate 
soil  water  responses  to  pipeline  construction.  Five 
adjacent  natural  gas  pipelines  on  a  series  of  rights- 
of-way  were  studied  at  three  sites.  The  pipelines 
were  installed  in  1957,  1963,  1968,  1972  and  1981. 
Soil  water  contents  were  monitored  throughout 
the  year  using  a  neutron  probe.  Water-holding 
capacity  of  the  soil  was  determined  using  the  pres- 
sure-plate extraction  method.  Pipeline  construction 
in  Solonetzic  mixed  prairie  ecosystems  caused  total 
soil  water  to  a  depth  of  50  cm  in  the  trench  to 
increase  over  that  in  the  undisturbed  prairie.  There 
were  no  significant  effects  on  available  water  ca- 
pacity. Berm  construction  over  the  trench  impeded 
overland  flow,  particularly  during  springmelt, 
causing  short  periods  of  ponding.  Construction 
activity  had  no  significant  effect  on  total  water 
within  zones  of  a  given  right-of-way.  Soil  water 
status  was  affected  for  a  short  period  of  time  with 
a  trend  towards  predisturbance  conditions  within 
10  yr.  (Author's  abstract) 
W89- 12832 


EFFECTS  OF  LAND  USE  ON  THE  WATER 
QUALITY  AND  BIOTA  OF  THREE  STREAMS 
IN  THE  PIEDMONT  PROVINCE  OF  NORTH 
CAROLINA. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13013 


EVALUATION  OF  NORTH  CAROLINA'S  ES- 
TUARINE  SHORELINE  AREA  OF  ENVIRON- 
MENTAL CONCERN  FROM  A  WATER  QUAL- 
ITY PERSPECTIVE. 

East  Carolina  Univ.,  Greenville,  NC.  Dept.  of 
Geography  and  Planning. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 13047 


AQUACULTURE  AND  COASTAL  ZONE  MAN- 
AGEMENT IN  BANGLADESH. 

Universidad  de  Oriente,  Cumana  (Venezuela).  Inst. 

Oceanografico. 

For  primary  bibliographic  entry  see  Field  81. 

W89- 13048 


HYDRODYNAMIC  ANALYSIS  OF  FLOODS  IN 
URBAN  SYSTEM. 

Universidade  Federal  do  Rio  Grande  do  Sul,  Porto 

Alegre  (Brazil). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-13131 


SYNCHRONOUS  POLLEN  CHANGES  AND 
TRADITIONAL  LAND  USE  IN  SOUTH  FIN- 
LAND, STUDIED  FROM  THREE  ADJACENT 
SITES:  A  LAKE,  A  BOG  AND  A  FOREST  SOIL. 

Oulu  Univ.  (Finland). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-13303 


WELL  DATA,  SURFACE-WATER  DISCHARGE, 
AND  NITRATE  CONCENTRATIONS,  FEBRU- 
ARY 1986-SEPTEMBER  1987,  IN  PARTS  OF 
THE  PASCO  BASIN,  WASHINGTON. 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

B.  W.  Drost,  K.  M.  Schurr,  G.  P.  Ruppert,  and  S. 
E.  Cox. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-38,  1989.  132p,  4  fig,  4  tab,  2 
ref. 

Descriptors:  'Water  quality,  'Water  pollution 
sources,  'Dam  effects,  'Well  data,  'Nitrates, 
•Pasco  Basin,  'Washington,  'Water  level,  'Pesti- 
cides, 'Groundwater  pollution,  Sampling,  Moni- 
toring. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  State  of  Washington  Department  of  Ecology, 
is  conducting  a  study  of  parts  of  the  Pasco  basin, 
Washington,  to  determine:  (1)  effects  of  dams,  sur- 
face-water application,  canal  seepage,  and  pump- 
age  on  groundwater  levels;  (2)  quality  of  ground- 
water and  probable  sources  of  large  concentrations 
of  nitrate;  (3)  presence  of  pesticides  in  the  ground- 
water systems;  (4)  directions  and  general  rates  of 
movement  of  undesirable  chemicals  and/or  chemi- 
cal concentrations  in  the  groundwater  system;  and 
(5)  possible  results  of  various  management  alterna- 
tives for  dealing  with  high  groundwater  levels  and 
large  concentrations  of  nitrate  in  groundwater. 
This  report  contains  basic  data  collected  from  the 
start  of  the  project  in  February  1986  through  Sep- 
tember 1987.  The  groundwater  level  network  con- 
sisted of  about  500  wells  that  were  measured  in 
February  1986,  September  1986,  and  February 
1987.  Water  levels  were  measured  monthly  in 
about  70  wells,  and  5  wells  were  monitored  with 
continuous  recorders.  Groundwater  and  surface 
water  samples  were  collected  and  analyzed  for 
nitrate  concentrations  and  specific  conductance. 
Most  of  the  water  level  network  wells  and  selected 
surface-water  sites  were  sampled  in  September 
1986.  Selected  wells  were  sampled  periodically 
from  September  1986  through  September  1987. 
(USGS) 
W89- 13340 


GROUNDWATER    QUALITY     IN    DOUGLAS 
COUNTY,  WESTERN  NEVADA. 

Geological  Survey,  Carson  City,  NV. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13364 


INFLUENCE  OF  DISCHARGE  AND  URBAN- 
IZATION ON  THE  CONCENTRATION,  SPECI- 
ATION,  AND  BIOAVAILABILITY  OF  TRACE 
METALS  IN  THE  RARITAN  RIVER,  NEW 
JERSEY. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 13402 

4D.  Watershed  Protection 


ECOLOGICAL  PROBLEMS  IN  CONNECTION 
WITH  SMALL  RIVERS  (EKOLOGICHESKIE 
PROBLEMY  EKSPLUATATSII  MALYKH 
REX). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

For  primary  bibliographic  entry  see  Field  4A. 

W89- 12265 


EVALUATION  OF  THE  STABILITY  OF  A 
CHANNEL  WITH  PARTIAL  REVETMENT. 

M.  Y.  Krupnik,  and  Y.  A.  Ibad-Zade. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  409-413,  January  1989.  4  fig,  4  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitelstvo,  No.  7, 
p  31-33,  July  1988. 

Descriptors:  'Retaining  walls,  'Channel  morphol- 
ogy, 'Banks,  'Channel  scour,  'Hydraulic  design, 
Hydraulic  engineering,  Computer  models,  Flow 
characteristics,  River  mechanics,  Canal  linings. 

Partial  revetment  of  the  channel  of  rivers  and 
canals,  changing  the  velocity  field  of  the  flow,  can 
cause  deformation  of  the  unrevetted  part  of  the 
channel.  In  this  case,  the  stability  both  of  the 
structures  on  the  bank  and  of  the  revetment  itself  is 
disturbed.  A  prediction  of  the  deformation  of  the 
unrevetted  part  of  a  channel  with  a  revetment  or 
an  estimation  of  the  stable  state  of  a  channel  is 
determined  by  the  solution  of  a  functional  equa- 
tion. To  solve  the  prescribed  problem,  a  special 
software  package  was  compiled,  providing  for  the 
solution  of  four  types  of  problems:  (1)  deforma- 
tions of  a  straight  channel  with  partial  revetment 
of  one  of  the  banks;  (2)  deformations  in  the  channel 
on  a  bend  without  revetment  or  determination  of 
the  stable  cross-section  of  the  channel  on  the  bend; 
(3)  deformations  in  the  channel  on  the  bend  with 
revetment  of  the  convex  bank;  or  (4)  deformations 
in  the  channel  on  the  bend  with  revetment  of  the 
concave  bank.  Laboratory  experiments  and  on-site 
investigations  were  conducted  for  checking  the 
method  described.  The  differences  between  the 
predicted  cross-sections  and  the  measured  ones  are 
insignificant.  This  gives  grounds  to  consider  the 
developed  method  of  evaluating  deformations  of 
channels  with  partial  revetment  and  on  a  bend  to 
be  acceptable  for  design  calculations.  These  ideas 
can  be  transferred  practically  to  all  problems  of 
hydraulic  engineering  related  to  the  problem  of 
interaction  of  a  flow  and  an  unrevetted  channel, 
when  solving  problems  of  determining  the  depth  of 
the  scour  pocket  in  the  lower  pool  of  dams,  prob- 
lems of  the  parameters  of  a  tortuous  channel,  etc. 
(Fish-PTT) 
W89-12466 


EROSION  CONTROL  STRATEGIES  FOR  BAY 
AND  ESTUARTNE  BEACHES. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
K.  F.  Nordstrom. 

Coastal  Management  CZMJBF,  Vol.  17,  No.  1,  p 
25-35,  1989.  46  ref. 

Descriptors:  'Erosion  control,  'Estuaries,  'Coastal 
zone  management,  'Bays,  'Beach  erosion,  Wave 
action,  Longshore  currents.  Sedimentation, 
Storms,  Ocean  waves,  Shore  protection,  Recrea- 
tion demand. 

Erosion  of  bay  and  estuarine  beaches  is  a  wide- 
spread problem  in  the  United  States.  Waves  on 
these  beaches  are  low  and  have  short  periods,  and 
rates  of  longshore  sediment  transport  are  low.  Ero- 
sion rates  are  high  because  of  the  lack  of  a  mecha- 
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nism  for  sediment  deposition  between  storms  and 
because  there  is  little  sediment  on  bay  shorelines  to 
replenish  losses.  Bay  beaches  are  lower,  narrower, 
and  have  a  different  appearance  from  ocean  beach- 
es, and  they  provide  an  alternative  for  human  use. 
Static  shore  protection  structures  are  a  more  viable 
solution  on  developed  bay  beaches  than  on  ocean 
beaches.  Beach  nourishment  has  great  value  where 
recreation  demand  is  high.  Strategies  can  be  devel- 
oped to  enhance  values  that  are  complementary 
and  supplementary  to  those  provided  by  ocean 
beaches,  but  these  strategies  should  be  designed 
specifically  for  a  bayside  location.  (Author's  ab- 
stract) 
W89- 12496 


COASTAL  ZONE  DEVELOPMENT,  UTILIZA- 
TION, LEGISLATION,  AND  MANAGEMENT 
IN  CHINA. 

China   Inst,   for   Marine   Development   Strategy, 

Beijing. 

C.  Degong. 

Coastal  Management  CZMJBF,  Vol.  17,  No.  1,  p 

55-62,  1989.  1  fig,  1  tab. 

Descriptors:  'China,  *Coastal  zone  management, 
•Legal  aspects,  'Shore  protection,  'Resources  de- 
velopment, Tropic  zone,  Subtropic  zone,  Temper- 
ate zone,  Shore  protection,  Fishing,  Coastal 
waters,  Natural  resources,  Environmental  protec- 
tion, Legislation,  Comprehensive  planning. 

China  is  a  coastal  state  with  18,000  kilometers  of 
continental  shoreline  and  14,000  kilometers  of 
island  shoreline,  with  over  5,000  islands.  It  has  one 
of  the  longest  national  shorelines  in  the  world.  The 
coastal  zone  in  China  spans  three  climate  zones- 
tropical,  subtropical,  and  temperate-and  the  coast 
is  classified  as  rocky,  sandy  and  gravel,  muddy  and 
silty,  coral  reef,  and  mangrove.  From  an  adminis- 
trative standpoint,  the  coastal  zone  is  situated  in 
nine  provinces,  an  autonomous  region,  and  two 
municipalities.  Although  it  occupies  only  about  15 
percent  of  the  country's  area,  it  holds  about  44 
percent  of  the  population.  The  coastal  economy  is 
relatively  more  developed  than  in  other  areas. 
China  has  given  priority  to  the  development  and 
management  of  the  coastal  zone  with  a  three-stage 
project.  The  first  stage  is  comprehensive  investiga- 
tion to  formulate  a  long-term  program  for  develop- 
ment and  utilization  in  the  coastal  area.  The  second 
stage  is  investigation  at  selected  locations  for  de- 
velopment measures  to  improve  reclaimed  salty 
soil,  strengthen  marine  fishing  measures,  develop 
seawater  culture,  establish  a  forest  protection 
system,  prevent  coastal  erosion,  regulate  the  trans- 
port routes,  and  establish  natural  resources  and 
environmental  protection  areas.  The  third  stage  is 
to  draft  legislation  and  management  measures  for 
the  coastal  zone.  Tentative  national  management 
regulations  on  the  coastal  zone  in  Jiangsu  Province 
have  already  been  adopted.  (Author's  abstract) 
W89-12497 


SCALE  MODEL  OF  THE  'RTVTERE  DES 
GALETS'  (REUNION  ISLAND)  (MODELE 
REDUIT  PHYSIQUE  DE  LA  RTVTERE  DES 
GALETS  (LA  REUNION)). 

For  primary  bibliographic  entry  see  Field  2J. 
W89-12883 


SEDIMENTS     IN    THE    ARVE    TORRENTS: 
FUNCTIONAL  DISCONTINUITIES  AND  IM- 
PACTS OF  IMPROVEMENT  WORKS  ON  WA- 
TERSHEDS   (LES    SEDIMENTS    DANS    LES 
TORRENTS    DE    L'ARVE:    DISCONTINUITE 
FONCTIONNELLE  ET  IMPACTS  DE  L'AMEN- 
AGEMENT  DES  BASSINS  VERSANTS). 
Lyon-3  Univ.  (France).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-12884 


CONSEQUENCES  OF  THE  DEGRADATION 
OF  ARVE  RIVER  ON  ITS  BANKS  AND  ON 
BRIDGES  AND  OTHER  WORKS:  COMPRE- 
HENSIVE STUDY  OF  THE  SEDIMENT 
TRANSPORT  ALONG  ITS  COURSE  (CONSE- 
QUENCES DE  L'ENFONGEMENT  DU  LIT  DE 
L'ARVE   SUR   LES   BERGES    ET   LES    OUV- 


RAGES:  BILAN  GENERAL  DES  TRANSPORTS 
SOLIDES  SUR  LE  COURS  D'EAU). 

For  primary  bibliographic  entry  see  Field  2J. 
W89-12886 

TRANPSORT  OF  SOLIDS  OF  THE  RTVER 
ARVE  INTO  THE  GENEVA'S  RHONE  (LES  AP- 
PORTS  SOLIDES  DE  L'ARVE  DANS  LE 
RHONE  GENEVOIS). 

For  primary  bibliographic  entry  see  Field  2J. 
W89- 12896 

UPPER  RHONE  FLUSHES-REMARKS  ON 
THE  ACTIVITIES  OF  1987  (LES  CHASSES 
FRANCO-SUISSES  SUR  LE  HAUNT-REFLEX- 
IONS SUR  LES  OPERATIONS  DE  1987). 

Compagnie  Nationale  du  Rhone,  Lyon  (France). 
For  primary  bibliographic  entry  see  Field  2J. 
W89- 12897 


EROSION-BASED     LAND    CLASSIFICATION 
SYSTEM  FOR  MILITARY  INSTALLATIONS. 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

For  primary  bibliographic  entry  see  Field  2 J. 

W89-13018 


STUDY  OF  RAINFALL  SIMULATORS, 
RUNOFF  AND  EROSION  PROCESSES,  AND 
NUTRIENTS  YIELDS  ON  SELECTED  SLTES  IN 
ARIZONA  AND  NEW  MEXICO. 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-13321 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


ANALYTICAL  CHEMISTRY  OF  ORGANIC 
COMPOUNDS  PRESENT  IN  WATER. 

Ames  Lab.,  I  A. 
G.  A.  Junk. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  23-30,  1989.  1  tab,  3  ref.  U.S.  Depart- 
ment of  Energy  contract  W-7405-Eng-82. 

Descriptors:  'Chemical  analysis,  'Pollutant  identi- 
fication, 'Water  analysis,  'Organic  compounds, 
•Trace  levels,  'Gas  chromatography,  'Mass  spec- 
trometry, Reviews,  Organotin  compounds,  Pesti- 
cides, Dioxins,  Polychlorinated  biphenyls,  Hydro- 
carbons. 

Trace  organic  analysis  is  reviewed  as  it  relates  to 
the  contamination  of  water.  Included  are  discus- 
sions of  the  history  of  the  determination  of  trace 
levels  of  organic  compounds  and  the  important 
instruments  currently  used  to  make  these  determi- 
nations (gas  chromatography  and  mass  spectrome- 
try). Data  from  three  past  studies  of  water  pollu- 
tion are  used  to  provide  a  better  perspective  of  the 
possible  effects  of  water  contamination:  (1)  organo- 
tin compounds  in  oceans;  (2)  pesticides  in  rivers 
and  lakes;  and  (3)  dioxins,  PCBs  and  PAHs.  Future 
research  should  investigate  methods  for  determin- 
ing polar  and  higher  molecular  weight  (>  400) 
compounds,  that  accounted  for  90%  of  the  uniden- 
tified compounds  in  most  waters.  Solvent  extrac- 
tion is  expected  to  be  almost  totally  replaced  by 
solid  phase  extraction.  (Sand-PTT) 
W89-12205 


BACTERIOLOGICAL  QUALITY  OF  TIDAL 
BATHING  WATERS  IN  SYDNEY  (AUSTRA- 
LIA). 

New   South  Wales   Dept.   of  Health,   Lidcombe 

(Australia).  Div.  of  Analytical  Labs. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12211 


UREASE  AS  A  POSSIBLE  TRACER  FOR 
SEWAGE  EFFLUENT  PLUMES. 

Queensland  Dept.  of  Environment,  Conservation 

and  Tourism,  Brisbane  (Australia).  Div.  of  Water 

Quality. 

R.  Sadler. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  93-97,  1989.  2  fig,  2  tab,  7  ref. 

Descriptors:  'Tracers,  'Path  of  pollutants,  'Water 
pollution  sources,  'Environmental  tracers,  'En- 
zymes, 'Sewage  bacteria,  'Plumes,  Wastewater 
disposal,  Escherichia  coli,  Sediments,  Bacterial 
analysis,  Tracers. 

The  suitability  of  sedimentary  urease  activity  as  a 
potential  tracer  for  sewage  outfall  plumes  was 
examined.  Enzyme  activity  is  readily  measured  in 
the  sediments  by  a  relatively  simple  procedure  and 
results  may  be  obtained  within  a  few  hours  of 
sampling.  The  results  of  urease  measurements  in 
areas  around  point  source  discharges  were  com- 
pared with  bacteriological  data  for  the  same  areas. 
Three  areas  were  selected  for  study:  a  discharge  of 
untreated  sewage  into  a  harbor,  a  discharge  from  a 
sewage  treatment  plant  to  a  river  and  a  discharge 
from  a  contaminated  drain  to  a  small  beach.  In  all 
cases,  positive  correlation  between  the  distribution 
of  the  two  parameters  was  observed.  Urease  activi- 
ty probably  reflects  the  movement  of  soluble  prod- 
ucts from  the  outfall  whereas  E.  coli  represents  the 
particulate  phase  of  the  discharge.  Although  fur- 
ther work  will  be  required,  urease  activity  does 
offer  a  potential  alternative  to  E.  coli  for  tracing 
plumes  of  fecal  pollution.  (Author's  abstract) 
W89-12215 


BIOCHEMICAL  OXYGEN  DEMAND  BY  A 
SIMPLIFIED  PROCEDURE. 

Simmonds  and  Bristow  Pty  Ltd.,  Yeronga  (Austra- 
lia). 

J.  L.  Bristow. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  177-182,  1989.  4  tab,  2  ref. 

Descriptors:  'Biochemical  oxygen  demand, 
'Wastewater  analysis,  Comparison  studies,  Labo- 
ratory procedures,  Analytical  methods. 

Comparative  tests  made  in  1979  and  1980  have 
shown  that  the  Klein  &  Gibbs  mathematical  calcu- 
lation of  BOD5  can  give  equivalent  results  to  those 
obtained  using  the  APHA  Standard  Method  16th 
Edition  Section  507.  This  method  corrects  for  dilu- 
tion water  blank  and  seed.  It  can  give  just  as 
consistent  results  as  the  Standard  Method.  Both 
methods  can  be  inaccurate  when  interfering  sub- 
stances are  present.  Aging  of  dilution  water  and 
aeration  of  samples  with  less  than  5  mg/L  dis- 
solved oxygen  have  improved  the  consistency  of 
the  results.  Halving  of  the  incubation  volume  has 
had  no  effect  on  the  accuracy  of  the  results.  (Au- 
thor's abstract) 
W89-12226 


USE  OF  WATER  TEST-ORGANISMS  IN 
WASTE-DERIVED  ALUMINUM  SULFATE 
TOXICITY  STUDIES  IN  VIEW  OF  ITS  UTILI- 
ZATION AS  A  COAGULANT  IN  WASTE 
WATER  TREATMENT  (IZPALZVANE  HA 
VODNI  TEST-OBEKTI  PRI  ISLEDRANE  TOK- 
SICHNOSTTA  NA  ALUMTMEV  SULFAT,  PO- 
LYCHEN  OT  OTPAD  CHNI  PRODUKTI,  S 
OGLED  PRILAGANETO  MI  KATO  KOAGU- 
LANT  PRIPRECHISTVANE  HA  OTPAD*  RDNI 
VODDON  BULGARIAN). 

Napravlenie  Nauchno-Tekhnologihni  Izsledvaniia 
Pri  Kompleksniia  Nauchno-Izsledovatelski  i 
Proektantski  Institut  po  Blagoustroistva  i  Komun- 
alno  Stopanstvo,  1618  Sofia  (Bulgaria). 
V.  Semov,  V.  D.  Donchev,  and  C.  J.  Popov. 
Hydrobiologia  HYDRB8,  Vol.  24,  p  63-70,  1985.  3 
fig,  2  tab,  7  ref.  English  summary. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Bulgaria,  'Wastewater  treatment,  'Coagula- 
tion, 'Toxicity,  'Water  treatment,  Fish,  Crusta- 
ceans, Daphnia,  Aluminum  sulfate,  Sulfates, 
Kaolin. 
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The  toxicity  to  water  organisms  of  A12(S04)3 
obtained  from  kaolin  and  waste  H2S04  was  stud- 
ied. Saprophytic  water  microflora,  lower  crusta- 
ceans (Daphnia  magna)  and  fish  (Lebistes  reticula- 
tus)  were  used  in  the  study.  Natural,  pollutant-free 
water  was  coagulated  at  doses  of  250  to  2000  mg/ 
cu  dm  waste-derived  A12(S04)3.  Common 
A12(S04)3  was  used  in  the  control  test.  The  tested 
coagulant  showed  no  inhibiting  or  bacteriostatic 
effect  on  the  natural  microflora  involved  in  the 
initial  self-purification  of  water.  It  did  not  show 
significantly  higher  acute  toxicity  to  the  crusta- 
ceans as  compared  to  the  control  substance.  No 
mortality  was  observed  in  the  fish  test.  The  results 
showed  that  the  waste-derived  coagulant  contain- 
ing 2,4-dinitrotoluol  and  2-and  3-nitrobenzenic  acid 
at  concentrations  of  0.2  to  0.3%  can  be  used  in 
water  purification.  (Author's  abstract) 
W89-12260 


CHARACTERISTICS  OF  GROUNDWATERS  IN 
THE  L.  I.  BREZNEV  METALLURGICAL 
WORKS,  BASED  ON  MICROBIOLOGICAL  IN- 
DICES (KHARAKTERISTIKA  NA  GRUNTO- 
VITE  VODI  OT  RAIONA  NA  SMK  '  L.I. 
BREZHNEV  VIZ  OSNOVA  NA  MIKROBIOLO- 
GICHUI  POKAZATELI)  (IN  BULGARIAN). 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12264 


CORRECT  USE  OF  MEMBRANE  NITROCEL- 
LULOSE FILTERS  IN  WATER  MICROBIOLO- 
GY (O  KORREKTNOSTI  ISPOL'ZOVANIIA 
MEMBRANNYKH  NITROTSELLIULOZNYKH 
FILTROV  V  VODNOI  MIKROBIOLOGID. 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
gii- 

N.  A.  Potanova,  A.  P.  Potanov,  and  T.  V. 
Korolevskaia. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 
No  6,  p  73-78,  1988.  3  fig,  1  tab,  17  ref.  English 
summary. 

Descriptors:  'Pollutant  identification,  'Bacterial 
analysis,  'Filters,  'Membrane  filters,  Nitrocellu- 
lose, Microbiological  studies,  Water  analysis. 

It  is  shown  that  nitrocellulose  membrane  filters 
retain  bacteria  not  only  mechanically  but  also  by 
sorption.  The  dependence  of  the  number  of  the 
retained  bacteria  on  the  volume  of  the  filtered 
water  (under  a  constant  concentration  of  bacteria) 
is  shown  to  be  nonlinear,  in  spite  of  the  accepted 
theories.  This  points  to  the  necessity  of  revising  the 
accepted  method  for  calculating  the  concentration 
of  bacteria  in  water.  (Author's  abstract) 
W89- 12278 


MEXICAN  ROTIFERS  AS  INDICATORS  OF 
WATER  QUALITY  WITH  DESCRIPTION  OF 
COLLETHECA  RIVERAI,  N.SP. 

Universidad     Nacional    Autonoma    de    Mexico, 

Mexico  City.  Escuela  Nacional  de  Estudios  Profe- 

sionales  Iztacala. 

G.  Vilaclara,  and  V.  Sladecek. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 

No.  2,  p  257-263,  April  1989.  2  fig,  1  tab,  17  ref. 

Descriptors:  'Bioindicators,  'Rotifers,  'Water 
quality,  'Taxonomy,  'Mexico,  'Systematics,  Sa- 
probic index,  Ponds,  Lakes,  Reservoirs,  Callotheca 
riverai,  New  species. 

The  Rotifer  fauna  of  some  standing  water  bodies  in 
and  around  Mexico  City  was  studied  in  relation  to 
water  quality.  A  list  of  species  found  was  supple- 
mented with  the  quantitative  data  of  saprobic  va- 
lence, indicative  weight  of  species  and  individual 
saprobic  index.  Collotheca  riverai  from  the  Reser- 
voir Valle  de  Bravo  was  described  as  new  for 
science.  Because  the  subtropical  climate  in  Mexico 
is  compensated  by  the  high  altitude,  the  rotifers  on 
Altiplanicio  Central  show  the  same  saprobiological 
characteristics  as  in  Central  Europe.  (Author's  ab- 
stract) 
W89-12291 


SPECTROCHEMICAL  DETERMINATION  OF 
METALLIC  POLLUTANTS  AT  SUB  PPM 
LEVELS  IN  FRESH  WATER  SAMPLES. 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 
Spectroscopy  Div. 

R.  Venkatasubramanian,  and  N.  P.  Karanjikar. 
Analytical  Letters  ANALBP,  Vol.  22,  No.  4,  p 
981-987,  April  1989. 

Descriptors:  'Spectrometers,  'Pollutant  identifica- 
tion, 'Water  analysis,  'Trace  elements,  'Heavy 
metals,  Cadmium,  Cromium,  Iron,  Manganese, 
Nickel,  Lead,  Zinc,  Water  pollution,  Detection 
limits. 

A  quantitative  method  to  analyze  freshwater  sam- 
ples for  ultratrace  pollutants  such  as  Cd,  Cr,  Fe, 
Mn,  Ni,  Pb,  V  and  Zn  was  developed.  The  impuri- 
ties in  the  water  sample  were  preconcentrated  by 
the  method  of  slow  evaporation  and  collected  on 
specpure  graphite  that  was  subsequently  analyzed 
by  d.c.  arc  excitation  using  NaF  as  the  carrier.  The 
mean  relative  standard  deviation  of  the  method 
employed  is  -for-15%.  The  accuracy  of  the 
method  has  been  found  to  be  quite  satisfactory  as 
shown  by  the  results  of  the  Intercomparison  Run 
conducted  by  the  International  Atomic  Energy 
Agency,  Vienna,  for  the  determination  of  trace 
elements  in  water.  The  detection  limits  for  the 
various  elements  were  shown  to  be  as  follows:  Ni, 
Pb,  V:  1  ng/ml;  Cd,  Cr,  Mn:  2  ng/ml;  Fe:  15  ng/ 
ml,  and  Zn:  20  ng/ml.  Some  of  these  detection 
limits  have  been  compared  with  those  obtained  in 
some  of  the  recent  techniques  such  as  AAS,  Laser 
Induced  Fluorescence,  (LIF)  and  Laser  Enhanced 
Ionization  (LEI)  or  Opto-Galvanic  Spectrometry 
(OGS).  There  is  a  tenfold  increase  in  sensitivity  for 
Pb  in  this  method  as  compared  to  the  LIF,  AAS 
and  OGS  techniques,  while  the  detection  limits 
obtained  for  other  elements  are  comparable  with 
those  in  the  other  technique.  (Author's  abstract) 
W89-12355 


IMPROVED  METHOD  FOR  THE  CONCEN- 
TRATION OF  ROTAVIRUSES  FROM  LARGE 
VOLUMES  OF  WATER. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

G  A.  Toranzos,  and  C.  P.  Gerba. 

Journal  of  Virological  Methods  VMEDH,  Vol.  24, 

No.  1/2,  p  131-140,  1989.  3  tab,  30  ref. 

Descriptors:  'Viruses,  'Rotaviruses,  'Pollutant 
identification,  'Water  analysis,  'Filtration,  Pollut- 
ants, Pathogens. 

A  microporous  filter  method  for  the  concentration 
and  reconcentration  of  rotaviruses  from  large  vol- 
umes of  water  was  developed.  The  method  allows 
for  the  processing  of  large  volumes  of  water  with 
high  recoveries  of  rotaviruses.  Averages  of  49% 
and  41%  of  seeded  viruses  were  recovered  from  20 
and  400  L  of  water,  respectively.  Of  the  various 
eluents  evaluated,  a  mixture  of  10%  tryptose  phos- 
phate broth  and  3%  beef  extract  at  a  pH  value  of 
10.0  gave  the  greatest  elution  efficiency.  The  use  of 
the  positively  charged  1MDS  filters  allowed  for 
the  processing  of  waters  without  the  need  for  pH 
adjustments.  An  overall  recovery  of  35%  was  ob- 
tained from  400  L  when  hydroextraction  was  used 
as  a  second-step  concentration  procedure.  (Au- 
thor's abstract) 
W89-12374 


CONTINUOUS  FLOW  METHOD  FOR  SIMUL- 
TANEOUS DETERMINATION  OF  MONOCH- 
LORAMINE,  DICHLORAMINE,  AND  FREE 
CHLORINE:  APPLICATION  TO  A  WATER  PU- 
RIFICATION PLANT. 

Osaka  Prefectural  Univ.,   Sakai  (Japan).   Lab.  of 
Environmental  Chemistry. 
T.  Aoki. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  1,  p  46-50,  January  1989.  9 
fig,  2  tab,  22  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Water  treatment,  'Chemical  analysis,  'Chlo- 
rine, Separation  techniques,  Chlorinated  hydrocar- 
bons, Disinfection,  Amino  acids,  Ammonia,  De- 
composition, Chemical  reactions. 


A  system  with  three  double-tube  separation  units, 
each  with  an  inner  tube  of  microporous  PTFE  and 
an  outer  tube  of  PTFE,  is  proposed  for  the  contin- 
uous, simultaneous  determination  of  monochlora- 
mine,  dichloramine,  and  free  chlorine  in  water. 
The  quantitative  reaction  between  chloramines  and 
iodide  was  used  in  order  to  quantify  conveniently 
the  chlorine  species  as  available  chlorine.  Chlora- 
mines and  chlorine  above  0. 1  mg  of  C12/L  can  be 
determined  by  the  present  method.  Inorganic 
chloramines  (ammonia  derived)  and  chloroamino 
acids  (amino  acid  derived)  can  also  be  distin- 
guished by  the  present  method.  From  the  applica- 
tion of  this  method  at  a  water  purification  plant, 
the  dynamic  behavior  of  chloramines  and  free 
chlorine  has  become  apparent.  Dichloramine  is 
degraded  appreciably  by  sunlight;  it  decomposes  to 
produce  slight  amounts  of  free  chlorine  in  the 
course  of  purification.  (Author's  abstract) 
W89-12379 


CHARACTERIZATION  OF  ORGANIC  MATE- 
RIAL LEACHED  FROM  COAL  BY  SIMULAT- 
ED RAINFALL. 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

N.  J.  Fendinger,  J.  C.  Radway,  J.  H.  Tuttle,  and  J. 

C.  Means. 

Environmental        Science       and       Technology 

ESTHAG,  Vol.  23,  No.  2,  p  170-177,  February 

1989.  1  fig,  7  tab,  20  ref. 

Descriptors:  'Organic  matter,  'Leachates,  'Simu- 
lated rainfall,  'Coal,  'Weathering,  Pennsylvania, 
Maryland,  Acidity,  Conductivity,  Suspended 
solids,  Hydrocarbons,  Chlorinated  hydrocarbons, 
Aromatic  compounds. 

This  report  describes  the  leaching  characteristics 
of  several  widely  utilized  eastern  coals,  assesses  the 
potential  environmental  impact  of  organic  material 
leached  from  coal,  and  relates  the  organic  content 
of  leachates  to  the  chemical  characteristics  of  the 
source  coals.  Laboratory  leaching  experiments 
were  conducted  using  coals  collected  from  the 
Upper,  Middle,  and  Lower  Kittaning  seams  in 
Pennsylvania  and  from  an  unspecified  seam  in 
western  Maryland.  Leachates  were  characterized 
by  low  pH  (1.67-3.22),  high  conductivities  (3300- 
24000  micromhos),  and  high  concentrations  of  sus- 
pended material  (322-3300  mg/L).  Dichlorometh- 
ane  extracts  of  the  soluble  and  particle  fractions  of 
the  leachates  contained  complex  mixtures  of  ali- 
phatic and  aromatic  hydrocarbons  including  alkyl- 
substituted  and  normal  polynuclear  aromatic  hy- 
drocarbons. Highest  concentrations  of  aromatic 
compounds  were  measured  in  leachates  from  coals 
with  the  highest  solvent-extractable  aromatic  hy- 
drocarbon content.  Comparison  of  results  from 
laboratory  leaching  chambers  with  selected  chemi- 
cal characteristics  of  leachates  collected  at  a  coal 
storage  site  suggested  that  weathering  processes 
occurring  in  environmental  situations  can  be  ap- 
proximated by  laboratory  experiments.  (Author's 
abstract) 
W89-12386 


DETERMINATION  OF  PRACTICAL  QUANTI- 
TATION LEVELS  FOR  ORGANIC  COM- 
POUNDS IN  DRINKING  WATER. 

American    Water    Works    Association    Research 

Foundation,  Denver,  CO. 

J.  L.  Oxenford,  L.  J.  McGeorge,  and  S.  W. 

Jenniss. 

Journal  of  the  American  Water  Works  Association 
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Descriptors:  'Water  quality  standards,  'Organic 
compounds,  'Drinking  water,  'Detection  limits, 
•Chemical  analysis,  New  Jersey,  Benzenes,  Chlor- 
inated hydrocarbons,  Gas  chromatography,  Mass 
spectrometry,  Groundwater,  Surface  water,  Or- 
ganic carbon. 

This  article  describes  the  approach  used  by  the 
state  of  New  Jersey  to  determine  practical  quanti- 
tation levels  (PQLs)  for  22  organic  compounds  in 
drinking  water.  An  interlaboratory  study  was  con- 
ducted using  six  state-certified  laboratories.  Sam- 
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pies  with  concentrations  ranging  from  0.1  to  20 
micrograms/L  were  analyzed  using  EPA  methods 

502.1,  503,1,  and  524.1.  Results  indicated  a  clear 
decrease  in  precision  and  accuracy  with  decreasing 
concentration.  Acceptable  quantitation  could  be 
achieved  between  1  and  5  micrograms/L  for  vola- 
tile organic  contaminants.  The  PQLs  were  affected 
by  the  individual  analyte's  performance  in  the 
methods.  Development  of  the  PQLs  should  there- 
fore be  analyte-specific,  with  the  resultant  values 
dependent  on  the  method's  performance  in  detect- 
ing that  particular  analyte.  Since  this  study,  the 
500-series  methods  have  undergone  major  revi- 
sions. Methods  502.1  and  503.1  can  no  longer  be 
performed  in  series.  Capillary  columns  are  now 
allowed  and  are  being  used  in  methods  502.2  and 

524.2.  These  changes  will  most  likely  improve  the 
analyses  of  low-level  samples.  Although  the  meth- 
ods have  been  modified,  the  approach  described 
here  is  still  useful  for  determining  the  PQL.  Be- 
cause PQLs  are  method-specific,  they  must  be 
updated  as  the  methods  change.  (Author's  abstract) 
W89-12393 

GILL  ATPASE  ACTIVITY  IN  PROCAMBARUS 
CLARKII  AS  AN  INDICATOR  OF  HEAVY 
METAL  POLLUTION. 

Valencia  Univ.  (Spain).  Dept.  of  Animal  Physiolo- 
gy. 

A.  Torreblanca,  J.  Del  Ramo,  and  J.  Diaz-Mayans. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  42,  No.  6,  p  829-834, 
June  1989.  3  tab,  16  ref. 

Descriptors:  'Adenosine  triphosphate,  *Pollutant 
identification,  *Gills,  *Enzymes,  'Crayfish,  'Bioin- 
dicators,  "Heavy  metals,  Crustaceans,  Water  pollu- 
tion, Bioaccumulation,  Analysis  of  variance, 
Sodium,  Potassium,  Magnesium,  Animal  physiolo- 
gy, Spain,  Sublethal  effects. 

Crayfish  (Procambarus  clarkii)  were  collected 
from  Lake  Albufera  (Valencia,  Spain)  to  determine 
the  relation  between  crayfish  gill  ATPase  activity 
changes  and  metal  exposure  in  the  laboratory.  The 
Na,K-ATPase  activity  in  gill  tissue  went  up  as  the 
exposure  time  increased.  On  the  contrary,  the  Mg- 
ATPase  activity  in  the  same  tissue  showed  no 
statistically  significant  tendency  to  decrease  with 
exposure  period  increasing.  The  total-ATPase  ac- 
tivity after  96-h  exposure  decreased  with  respect  to 
the  controls.  However,  significant  differences  were 
not  found  when  the  values  were  analyzed  by  the 
ANOVA  test  (p  >  0.05).  Results  indicate  an  un- 
clear effect  of  cadmium  on  ATPase  activities  in  the 
gill  of  P.  clarkii.  In  relation  to  mercury  effect, 
these  findings  would  agree  with  other  authors.  No 
significant  effect  of  sublethal  concentrations  of  this 
metal  on  ATPase  activity  in  the  gill  of  P.  clarkii 
has  been  found.  On  the  basis  of  the  results  given  in 
this  work  and  that  obtained  by  other  authors,  the 
ATPase  activities  do  not  seem  valuable  parameters 
in  the  determination  of  the  physiological  damage 
caused  by  the  heavy  metal  treatment  at  sublethal 
concentrations  when  this  enzymatic  activity  is  the 
only  indicator  utilized.  (Author's  abstract) 
W89- 12444 


RAPID  TOXICITY  ASSESSMENT  OF  WATER- 
SOLUBLE  AND  WATER-INSOLUBLE  CHEMI- 
CALS USING  A  MODIFIED  AGAR  PLATE 
METHOD. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Shore  Processes  Section. 
D.  Liu,  Y.  K.  Chau,  and  B.  J.  Dutka. 
Water  Research  WATRAG,  Vol.  23,  No.  3,  p  333- 
339,  March  1989.  3  fig,  5  tab,  18  ref. 

Descriptors:  *Culturing  techniques,  *Pollutant 
identification,  *Toxicity,  *Bioassay,  Agars,  Sol- 
vents, Culture  media,  Solubility,  Organic  com- 
pounds, Inorganic  compounds,  Metals,  Structure- 
activity  relationships. 

Use  of  a  direct  agar  diffusion  assay  presents  a 
simple,  rapid,  and  sensitive  technique  for  determin- 
ing the  chemical  toxicity  of  both  water-soluble  and 
-insoluble  compounds.  The  procedure  involves  the 
use  of  an  effective,  yet  non-toxic,  carrier  solvent 
system  to  dissolve  the  test  chemicals  and  a  30- 
degree-Centigrade  incubation  temperature  to  ac- 


celerate bacterial  growth  on  the  seeded  agar  plate. 
Under  optimum  conditions,  test  results  are  obtain- 
able within  a  three-to  four-hour  time  frame  instead 
of  the  18-to  48-hour  incubation  required  by  con- 
ventional agar  plate  methods.  Twenty-nine  chemi- 
cal compounds  (15  organics,  10  inorganics,  4  or- 
ganometallics),  representing  a  wide  range  of  envi- 
ronmental contaminants,  have  been  evaluated  for 
their  toxicity  by  the  present  procedure.  The  toxici- 
ty of  the  test  chemicals  could  be  easily  demonstrat- 
ed at  concentrations  as  low  as  0.1  micrograms  per 
spot  on  the  agar  plate.  A  linear  relationship  be- 
tween the  test  toxicant  concentration  (micrograms 
per  spot)  and  the  diameter  (millimeters)  of  the 
clear  inhibition  zone  on  the  agar  plates  was  also 
observed.  This  indicates  that  the  procedure  is  a 
convenient  and  economical  tool  in  quantitative 
toxicological  studies  of  chemical  compounds.  The 
proposed  method  appears  to  be  suitable  for  both 
toxicity  screening  and  structure-activity  studies. 
(Author's  abstract) 
W89-12486 


INORGANICS. 

Massachusetts  Univ.,  Amherst.  Graduate  School. 
M.  E.  De  Cheke. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  6,  p  727-755,  June  1989.  10 
tab,  551  ref. 

Descriptors:  *Water  analysis,  *Chemical  analysis, 
♦Literature  review,  "Inorganic  compounds, 
•Sample  preparation,  *Chromatography,  ♦Spec- 
troscopy, *Electrochemistry,  Atomic  absorption 
spectroscopy,  Emission  Spectroscopy,  Ion  chro- 
matography, Gas  chromatography,  Flow  injection, 
Voltometry,  Neutron  activation,  X-ray  fluores- 
cence. 

The  major  accomplishments  of  1988  in  the  field  of 
inorganic  chemical  analyses  are  reviewed.  Tables 
cover:  (1)  sample  preparation;  (2)  sample  precon- 
centration  methods;  (3)  speciation;  (4)  chromato- 
graphic techniques  such  as  ion  chromatography, 
high  performance  liquid  chromatography,  and  gas 
chromatography;  (5)  spectroscopy  techniques  such 
as  atomic  absorption  spectroscopy,  inductively 
coupled  plasma,  atomic  emission  spectroscopy,  and 
inductively  coupled  plasma-mass  spectrometry;  (6) 
electrochemical  methods  such  as  ion  selective  elec- 
trodes and  voltometry;  (7)  flow  injection  analysis; 
(8)  other  instrumental  techniques  such  as  neutron 
activation  and  x-ray  fluorescence;  and  (9)  classical 
spectrophotometric  techniques.  In  addition,  a  table 
of  methods  used  for  individual  elements  or  com- 
pounds and  some  general  reviews  on  sophisticated 
instrumental  methods  such  as  inductively  coupled 
plasma-mass  spectrometry  (ICP-MS),  flow  injec- 
tion analysis  (FIA),  and  high  performance  liquid 
chromatography  (HPLC)  are  presented.  (White- 
Reimer-PTT) 
W89-12502 


views  of  analytical  methods  are  presented  for  func- 
tional group  analysis,  thin-layer  and  paper  chroma- 
tography, gas  chromatography,  column  liquid 
chromatography,  and  mass  spectrometry.  Litera- 
ture is  summarized  on  analytical  methods  or  on  the 
presence  and  behavior  of  compounds  in  the  envi- 
ronment with  tables  provided  for  total  organic 
determinations  and  surfactants;  aliphatic  and  aro- 
matic hydrocarbons;  pesticides,  chlorinated  hydro- 
carbons, and  related  compounds;  naturally  occur- 
ring organics;  organics  in  surface  and  groundwat- 
er, drinking  water,  and  wastewater;  and  hazardous 
wastes.  Total  organic  determinations  used  widely 
in  environmental  engineering  include:  biochemical 
oxygen  demand  (BOD);  chemical  oxygen  demand 
(COD);  total  organic  carbon;  and  dissolved  organ- 
ic carbon  (DOC).  Total  or  dissolved  organic  halo- 
gens (TOX  or  DOX)  are  used  for  the  determina- 
tion of  total  chlorinated  and  brominated  com- 
pounds without  speciation.  New  advances  in  the 
area  of  total  organic  determinations  include  graphi- 
cal methods,  thermal  lens  spectrometry  applied  to 
the  colorimetric  determination  of  dissolved  organ- 
ic material,  molecular  weight  distribution  of  ad- 
sorbable  organic  halogens,  and  biodegradability  of 
complex  wastes.  (White-Reimer-PTT) 
W89-12503 


ORGANICS. 

Tennessee  Technological  Univ.,  Cookeville. 
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Descriptors:  *Chemical  analysis,  *Water  analysis, 
•Wastewater  analysis,  "Literature  review,  •Organ- 
ic compounds,  *Chromatography,  *  Spectroscopy, 
•Ionization,  Gas  chromatography,  Liquid  chroma- 
tography, Ultrafiltration,  Mass  spectrometry,  Fluo- 
rescence, Nuclear  magnetic  resonance,  Infrared 
spectroscopy,  Biochemical  oxygen  demand,  Chem- 
ical oxygen  demand,  Organic  carbon. 

A  literature  review  focuses  on  the  determination  of 
organics  and  on  the  presence  and  behavior  of 
organics  in  the  environment,  with  emphasis  on 
water,  environmental  samples  related  to  water, 
municipal  and  industrial  wastewaters,  and  human- 
exposure  samples.  Techniques  for  the  determina- 
tion of  organics  depend  on  the  compound  or  the 
fraction  of  interest.  The  majority  of  analyses  use  a 
solvent  extraction,  cleanup,  and  determination  by 
gas  chromatography  (GC)  or  high  performance 
liquid    chromatography    (HPLC).    Literature    re- 


WATER  CHARACTERISTICS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

A.  D.  Levine. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  6,  p  779-782,  June  1989.  48 
ref. 

Descriptors:  'Chemical  analysis,  'Wastewater 
analysis,  'Water  analysis,  'Literature  review, 
'Bioassay,  'Toxicity,  'Monitoring,  Hydrogen  ion 
concentration,  Turbidity,  Alkalinity,  Odor, 
Oxygen  demand,  Particle  characterization,  Vi- 
ruses, Humic  compounds,  Adenosine  triphosphate. 

Biological  and  physical  methods  of  analysis  of 
water  and  wastewater  characteristics  are  reviewed. 
Biological  analytical  techniques  include:  (1)  new 
and  improved  procedures  for  detecting  viruses  in 
wastewater;  (2)  fluorescent  techniques  to  conduct 
bacteriological  studies  of  activated  sludge;  (3) 
measurement  of  algal  concentrations  using  spectral 
reflectance,  chlorophyll-a,  and  secchi  disk  trans- 
parency; (4)  toxicity  assays;  (5)  evaluation  of  po- 
tential water  quality  indices;  (6)  environmental 
monitoring  by  immunoassay;  (7)  the  use  of  nitrifi- 
cation, respiration,  and  bacteria  growth  rates  to 
assess  wastewater  toxicity;  and  (8)  bioassays.  The 
major  topics  covered  are  pH,  turbidity,  alkalinity, 
odor,  oxygen  demand,  ATP  and  activity  measure- 
ments. Measurement  techniques  for  quantifying 
humic  compounds  and  recent  applications  of  parti- 
cle characterization  in  wastewater  analysis  are  also 
discussed.  (White-Reimer-PTT) 
W89-12504 

CONTINUOUS  MONITORING,  AUTOMATED 
ANALYSIS,  AND  SAMPLING  PROCEDURES. 

Oak  Ridge  National  Lab.,  TN.  Chemical  Technol- 
ogy Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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AQUATIC  SEDIMENTS. 
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and  Environmental  Services  Div. 

T.  J.  Denbow,  and  W.  S.  Davis. 
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Descriptors:  'Pollutant  identification,  'Literature 
review,  'Sediments,  'Sediment-water  interfaces, 
'Dredging  effects,  'Sediment  contamination, 
Heavy  metals,  Pesticides,  Polychlorinated  biphen- 
yls,  Bioassay,  Toxicity,  Nutrients,  Radionuclides, 
Model  studies,  Organic  compounds,  Aquatic  life, 
Paleolimnology. 

A  review  of  recent  research  on  aquatic  sediments 
includes;  (1)  A  general  overview  of  method  and 
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policy-related  documents  on  mitigation  of  sedi- 
ment contamination,  metal-sediment  interactions, 
and  ecological  effects  of  sediment  contamination; 
(2)  Methods  for  detecting  volatile  fatty  acids,  rote- 
none,  hexachlorophane,  dioxin,  organics,  PCBs, 
PAHs,  chlorine,  viruses,  pesticides,  and  perform- 
ing algal  assays;  (3)  Biological  activity  and  toxicity 
in  amphipods,  oligochaetes,  shrimp,  periphyton, 
polychaetes,  mussels,  daphnia,  eelgrass,  fish,  shell- 
fish and  other  organisms;  (4)  Nutrients;  (5)  Benthic 
oxygen  flux  as  a  result  of  wasteloads  by  means  of 
models,  in  situ  studies,  and  laboratory  methods;  (6) 
Metals;  (7)  Radionuclides;  (8)  Organics;  (9)  Dredg- 
ing effects;  and  (10)  Modeling  and  paleolimnology 
to  determine  resuspension,  deposition,  and  trans- 
port of  fine-grained  cohesive  sediments;  chryso- 
phyte  and  diatom  distributions;  isotopic  composi- 
tion of  oxygen  in  calcareous  tufa;  past  human 
disturbance;  correlating  and  relating  ages  of  Qua- 
ternary marine  sediments  in  Australia;  and  me- 
chanical reworking  of  sediments.  (White-Reimer- 
PTT) 
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For  primary  bibliographic  entry  see  Field  5C. 

W89-12544 


DETECTION  AND  OCCURRENCE  OF  WATER- 
BORNE  BACTERIAL  AND  VIRAL  PATHO- 
GENS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
G.  D.  Boardman,  T.  R.  McBrayer,  and  P. 
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review,  'Bacteria,  'Viruses,  'Pathogens,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Pathogenic  bacte- 
ria, Indicator  organisms,  Testing  procedures,  Pota- 
ble water,  Aquatic  environments,  Marine  environ- 
ments, Porous  media,  Distribution,  Persistence. 

Recent  studies  on  the  detection  and  occurrence  of 
waterborne  bacterial  and  viral  pathogens  are  re- 
viewed. Detection  techniques  and/or  occurrence 
and  distribution  patterns  of  Aeromonas,  Campylo- 
bacter and  Clostridium,  Coliforms,  Legionella, 
Mycobacterium,  Salmonella  and  Shigella,  Erwinia 
and  Enterococci,  Pragia,  Leptospira  and  Pseudo- 
monas,  Vibrio,  and  Yersinia  are  discussed.  Other 
topics  discussed  are:  (1)  The  persistence  of  bacteria 
in  fresh  water,  potable  waters,  marine  waters,  and 
porous  media;  (2)  Virus  detection  using  filtration, 
flocculation  and  adsorption,  immunoassays,  and 
field  kits  for  detection  in  natural  waters;  and  (3) 
Virus  distribution  and  occurrence  in  wastewater, 
potable  waters,  recreational  environments,  patient 
isolations,  and  the  persistence  of  viruses  and  their 
use  as  indicator  organisms.  (WTiite-Reimer-PTT) 
W89-12546 


BIOMONITORING. 

Eckenfelder,  Inc.,  Nashville,  TN. 

G.  Isom. 

Journal-Water      Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  1117-1121,  June  1989. 

37  ref. 

Descriptors:  'Monitoring,  'Literature  review, 
•Bioassay,  'Toxicity,  'Testing  procedures,  'Water 
pollution  effects,  'Hazardous  materials,  'Bioindi- 
cators,  Test  organisms,  Monitoring,  Effluents, 
Aquatic  life. 

The  working  definition  of  biomonitoring  for  the 
purposes  of  this  review  of  current  literature  is 
determination  of  the  toxicity  of  a  chemical  or  an 
effluent  using  plants,  fish,  or  invertebrates  utilizing 
standardized  protocols.  Biomonitoring  also  in- 
cludes toxicity  testing  of  multiple,  complex,  ef- 
fluents by  instream  or  ambient  monitoring.  Topics 
discussed  include:  (1)  Toxicity  test  methods  for 
marine  and  estuarine  species  for  estimating  chronic 


toxicity,  an  ASTM  reference  for  standards,  and 
biomonitoring  approaches  for  toxicity  screening  of 
hazardous  waste  sites;  (2)  Standard  reference  toxi- 
cants; (3)  The  use  of  plants  such  as  Lemna  and 
algae  for  toxicity  testing;  (4)  The  use  of  inverte- 
brates and  the  need  for  selecting  a  species  that  is 
ecologically  relevant;  (5)  Fish  and  mixed  media 
studies  for  monitoring  toxicity,  evaluating  contami- 
nated and  uncontaminated  environments,  designing 
mobile  laboratory  studies,  and  to  measure  effects  of 
metals  by  the  use  of  biochemical  changes;  (6)  Haz- 
ardous waste  media  to  determine  the  response  of 
food  plants,  algae,  fish,  and  sediment  elutriates;  (7) 
Endpoint  calculation  and  data  evaluation;  (8)  Test- 
ing and  research  needs;  and  (9)  Toxicity  identifica- 
tion evaluation  whereby  the  physical  and  chemical 
characteristics  of  the  constituents  in  wastewater 
effluents  can  be  identified,  and  biomonitoring  tech- 
niques can  be  utilized  for  toxicity  fractionation, 
source  analysis,  and  treatment  alternatives.  (White- 
Reimer-PTT) 
W89-12548 


ANALYTICAL  DETERMINATION  OF  ORTHO- 
PHOSPHATE  IN  WATER. 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  7B. 
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CLASSIFICATION  AND  ORDINATION  OF 
MACROINVERTEBRATE  ASSEMBLAGES  TO 
PREDICT  STREAM  ACIDITY  IN  UPLAND 
WALES. 

Welsh  Water  Authority,  Bridgend.  South  Eastern 
District  Lab. 

K.  R.  Wade,  S.  J.  Ormerod,  and  A.  S.  Gee. 
Hydrobiologia  HYDRB8,  Vol.  171,  No.  1,  p  59-78, 
February  1,  1989.  8  fig,  5  tab,  55  ref. 

Descriptors:  'Acid  rain,  'Bioindicators,  'Wales, 
'Acidic  water,  'Water  pollution  effects,  'Monitor- 
ing, 'Statistics,  'Macroinvertebrates,  Prediction, 
Hydrogen  ion  concentration,  Aluminum,  Aquatic 
insects,  Multivariate  analysis,  Correlation  analysis, 
Statistical  methods,  TWINSPAN,  DECORANA, 
Computer  programs. 

Macroinvertebrates  were  collected  from  riffles  at 
104  sites  in  upland  Wales  during  April  and  July 
1984.  Species  assemblages  were  ordinated  by  DE- 
CORANA, classified  by  TWINSPAN  both  FOR- 
TRAN program  and  related  to  stream  chemistry 
and  other  environmental  factors  using  correlation 
and  multiple  discriminant  analysis.  DECORANA 
axis  1  was  correlated  most  strongly  with  pH  and 
aluminum  concentration,  whereas  axis  2  correlated 
with  stream  gradient  and  flow.  Four  TWINSPAN 
site  groups  established  in  each  season  also  were 
related  principally  to  pH  and  aluminum  concentra- 
tion, and  reflected  overall  taxon-richness;  differ- 
ences between  groups  were  most  apparent  during 
spring,  when  catchment  forest  cover  and  taxon- 
richness  also  were  related.  A  dichotomous  key 
based  on  indicator  species  was  established  for  each 
season  with  the  coleopteran  Hydraena  gracilis 
Germar  and  the  Ephemeroptera,  including  Baetis 
rhodani  Pictet,  important  indicators  at  Level  1.  It 
is  proposed  that  these  indicator  systems  may  be 
used  for  the  rapid  detection  and  assessment  of  acid 
waters  throughout  Wales  and  that  the  methodolo- 
gy is  applicable  generally.  (Author's  abstract) 
W89-12596 


PRINCIPAL  COMPONENT  ANALYSIS:  A 
CHEMOMETRIC  AID  FOR  CLASSD7ICATION 
OF  POLLUTED  AND  UNPOLLUTED  MUS- 
SELS. 

Trieste  Univ.  (Italy).  Dipt,  di  Economia  e  Merceo- 
logia  delle  Risorse  Naturali  e  della  Produzione. 
L.  Favretto,  L.  Gabrielli  Favrerto,  G.  Pertoldi 
Marietta,  and  M.  Saitta. 

Analytica  Chimica  Acta  ACACAM,  Vol.  220,  No. 
1,  p  135-144,  May   1    1989.  2  fig,  6  tab,  21  ref. 

Descriptors:  'Principal  component  analysis,  *My- 
tilus,  'Chemical  analysis,  'Tissue  analysis,  'Water 
analysis,  'Pollutant  identification,  'Trace  elements, 
'Heavy  metals,  'Atomic  absorption  spectrophoto- 
metry,  Mollusks,   Aluminium,   Cromium,   Manga- 


nese, Iron,  Cobalt,  Nickel,  Zinc,  Cadmium,  Lead, 
Statistical  analysis,  Mussels,  Classification. 

Ten  trace  elements  (Al,  Cr,  Mn,  Fe,  Co,  Ni,  Zn, 
Cd  and  Pb)  were  determined  in  the  dissolved  ash 
of  the  edible  part  of  wild  mussels  (28  samples)  from 
a  polluted  site  by  electrothermal  atomic  absorption 
spectrometry.  The  distribution  of  the  concentra- 
tion of  each  element  in  the  mussels  was  first  inves- 
tigated by  means  of  a  test  of  normality.  The  corre- 
lation matrix  around  the  mean  was  used  as  a  start- 
ing matrix  for  principal  component  analysis  (PCA). 
Ten  variables  were  reduced  to  two  principal  com- 
ponents, accounting  for  77%  of  the  total  variance; 
Al,  Cr,  Mn,  Fe,  Zn,  Cd  and  Pb  are  all  positively 
associated  with  the  first  principal  component  and 
form  a  cluster  of  variables,  indicating  a  common 
terrigenous  origin.  Comparison  with  43  samples  of 
unpolluted  mussels  from  a  nearby  hatchery,  on  the 
basis  of  eight  common  variables  (concentration  of 
Mn,  Fe,  Co,  Ni,  Cu,  Zn,  Cd,  and  Pb;  71  samples) 
by  using  a  two-dimensional  plot  of  PC  scores, 
allows  the  mussels  from  the  two  sites  to  be  differ- 
entiated. (Author's  abstract) 
W89-12601 


TRACE  METAL  ASSOCIATIONS  IN  THE 
WATER  COLUMN  OF  SOUTH  SAN  FRANCIS- 
CO BAY,  CALIFORNIA. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

J.  S.  Kuwabara,  C.  C.  Y.  Chang,  J.  E.  Cloern,  T. 
L.  Fries,  and  J.  A.  Davis. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  28,  No.  3,  p  307-325,  March  1989.  6  fig,  4  tab, 
79  ref. 

Descriptors:  'Trace  metals,  'California,  'Estu- 
aries, 'Pollutant  identification,  'Trace  elements, 
'Heavy  metals,  'San  Francisco  Bay,  'Dissolved 
solids,  Organic  compounds,  Carbon,  Copper,  Zinc, 
Cadmium,  Salinity,  Bioavailability,  Phytoplankton, 
Physico-chemical  properties,  Water  column,  Spa- 
tial distribution,  Vertical  distribution,  Environmen- 
tal gradient,  Sorption. 

Spatial  distributions  of  copper  (Cu),  zinc  (Zn)  and 
cadmium  (Cd)  were  followed  along  a  longitudinal 
gradient  of  dissolved  organic  carbon  (DOC)  in 
South  San  Francisco  Bay  (South  Bay).  Dissolved 
Cu,  Zn  and  Cd  concentrations  ranged  from  24  to 
66  nM,  from  20  to  107  nM  and  from  1.2  to  4.7  nM, 
respectively,  in  samples  collected  on  five  dates 
beginning  with  the  spring  phytoplankton  bloom 
and  continuing  through  summer,  1985.  Dissolved 
Cu  and  Zn  concentrations  varied  indirectly  with 
salinity  and  directly  with  DOC  concentration. 
Available  thermodynamic  data  strongly  support 
the  hypothesis  that  Cu  speciation  may  be  dominat- 
ed by  association  with  dissolved  organic  matter. 
Analogous  control  of  Zn  speciation  by  organic 
complexation  was,  however,  not  indicated  in  the 
computations.  Computed  free  ion  activity  estimates 
for  Cu,  Zn  and  Cd  were  of  the  order  of  10  to  the 
minus  10th,  10  to  the  minus  8th  and  10  to  the  minus 
10th  M,  respectively.  The  availability  of  these 
metals  may  be  among  the  factors  regulating  the 
growth  of  certain  phytoplankton  species  within 
this  region  of  the  estuary.  In  contrast  to  dissolved 
Cu,  dissolved  Cd  was  directly  related  to  the  con- 
centration of  suspended  particulate  matter,  sug- 
gesting a  source  of  dissolved  Cd  coincident  with 
elevated  particle  concentrations  in  the  South  Bay. 
Consistent  with  work  in  other  estuaries,  partition- 
ing of  all  three  trace  metals  onto  suspended  partic- 
ulates was  negatively  correlated  with  salinity  and 
positively  correlated  with  increases  in  particulate 
organic  carbon  associated  with  the  phytoplankton 
bloom.  These  results  for  the  South  Bay  indicate 
that  sorption  processes  influence  dissolved  concen- 
trations of  these  trace  metals,  the  degree  of  this 
influence  varies  among  metals,  and  processes  con- 
trolling metal  distribution  in  this  estuary  appear  to 
be  more  element-specific  than  spatially  or  tempo- 
rally-specific. (Author's  abstract) 
W89-12605 


CHARACTERIZATION   OF    INDIRECT    PHO- 
TOMETRY FOR  THE  DETERMINATION  OF 
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INORGANIC  ANIONS  IN  NATURAL  WATER 
BY  ION  CHROMATOGRAPHY. 

Montreal  Univ.  (Quebec).  Dept.  of  Chemistry. 
N.  Chauret,  and  J.  Hubert. 

Journal  of  Chromatography  JOCRAM,  Vol.  469, 
No.  ,  p  329-338,  May  19  1989.  4  fig,  5  tab,  10  ref. 

Descriptors:  *High  performance  liquid  chromatog- 
raphy, 'Pollutant  identification,  'Photometry,  'In- 
organic compounds,  'Anions,  Chromatography, 
Natural  waters,  Laboratories,  Performance  evalua- 
tion, Gas  liquid  chromatography. 

The  determination  of  inorganic  anions  in  natural 
water  is  becoming  increasingly  important  as  it 
allows  a  better  understanding  of  environmental 
pollution.  A  high-performance  liquid  chromatogra- 
phic method  is  based  on  indirect  photometric  de- 
tection, it  may  be  used  for  analysis  of  inorganic 
anions  in  natural  waters.  Up  to  ten  anions  can  be 
analyzed  simultaneously  with  detection  limits  at 
the  nanogram  level.  The  working  range  covers 
three  decades  in  concentration  and  the  short  term 
stability  is  around  1%  for  most  anions.  The  validity 
of  the  method  is  proven  by  an  inter-laboratory 
study  and  by  the  analysis  of  certified  samples.  The 
main  advantages  of  this  method  over  ion  chroma- 
tography with  suppressed  conductivity  detection 
are  its  simple  response  standardization  and  its  sim- 
plicity as  it  involves  conventional  high-perform- 
ance liquid  chromatography  equipment.  (Author's 
abstract) 
W89-12611 

ISOCRATIC  ELUTION  OF  SODIUM,  AMMO- 
NIUM, POTASSIUM,  MAGNESIUM  AND  CAL- 
CIUM IONS  BY  ION-EXCHANGE  CHROMA- 
TOGRAPHY. 

Yokohama  National  Univ.  (Japan).  Faculty  of  En- 
gineering. 
H.  Sato. 

Journal  of  Chromatography  JOCRAM,  Vol.  469, 
No.  ,  p  339-349,  May  19  1989.  7  fig,  1  tab,  11  ref. 

Descriptors:  'Calcium,  'Sodium,  'Potassium, 
'Magnesium,  'Ammonium,  'Separation  tech- 
niques, 'Cations,  'Pollutant  identification,  'Chro- 
matography, 'Ion  exchange,  Chemical  properties, 
Conductivity,  Ultraviolet  radiation,  Precision,  De- 
tection limits,  Interference,  Elution,  Electrochem- 
istry. 

Monovalent  sodium,  ammonium  and  potassium 
ions  and  divalent  magnesium  and  calcium  are 
found  together  in  various  aqueous  samples  such  as 
environmental  waters  and  biological  fluids,  and 
often  all  these  species  need  to  be  determined.  Iso- 
cratic  elution  conditions  for  five  cationic  species 
were  investigated  using  conductivity  and  UV  ab- 
sorption detectors.  Using  several  kinds  of  eluents 
and  silica  and  styrene-divinylbenzene  separation 
columns,  the  detection  sensitivity,  separation  effi- 
ciency, separation  time,  system  peak  interference, 
etc.,  were  examined.  As  a  result,  two  types  of 
eluents  were  concluded  to  be  useful:  a  solution  of 
benzylamine,  citric  acid  and  N-hydroxyethylene- 
diamine-N.N'.N'-triacetic  acid  (EDTA-OH)  and  a 
solution  of  l,l'-di-n-heptyl-r,5'-bipyridinium 
(DHBP)  ion  and  citric  acid.  When  the  former 
eluent  is  used,  monovalent  cations  are  separated 
clearly  and  divalent  cations  can  be  eluted  without 
being  captured  in  the  column.  With  a  slightly 
lower  precision,  divalent  cations  at  the  parts  per 
million  level  can  also  be  determined.  The  latter 
eluent  is  suitable  mainly  for  determining  Mg(2+) 
and  CA(2+)  ions  with  no  interference  from  heavy 
metal  ions.  The  separation  of  monovalent  ions  was 
poor  with  a  commercially  available  separation 
column,  but  the  detection  sensitivity  with  a  UV 
absorption  detector  was  higher  than  that  with  the 
benylamine  eluent.  (Friedmann-PTT) 
W89-12612 


No.  ,  p  351-359,  May  19  1989.  5  fig,  1  tab,  16  ref. 

Descriptors:  'Soil  analysis,  'Sediment  analysis, 
'Pesticides,  'Pollutant  identification,  'Soil  con- 
tamination, 'Gas  chromatography,  'Mass  spec- 
trometry, 'Herbicides,  Chromatography,  Soil  envi- 
ronment, Organic  compounds. 

A  capillary  gas  chromatographic  method  with  se- 
lected-ion monitoring  (GC-SIM)  was  applied  to 
eight  common  herbicides:  2-(4-chloro-o-tolyl-oxy) 
propionic  acid,  3,6-dichloro-2-methoxybenzoic 
acid,  2-methyl-4-chlorophenoxyacetic  acid,  2,3,6- 
trichlorobenzoic  acid,  2,4-dichlorophenoxyacetic 
acid,  3,5,6-trichloro-2-pyridyloxyacetic  acid,  2,4,5- 
trichlorophenoxyacetic  acid  and  alpha-(2-methyl- 
4-chlorophenoxy)butyric  acid.  The  method  in- 
volves extraction  with  saturated  calcium  hydrox- 
ide solution,  esterification  with  pentafluorobenzyl 
bromide,  clean-up  with  a  silica  gel  column  and 
determination  by  capillary  GC-SIM.  Recoveries 
from  soil  and  sediment  are  over  89%  (with  the 
exception  of  77%  for  TBA)  with  coefficients  of 
variation  below  5%  (n  =  7).  The  method  is  suita- 
ble for  the  simultaneous  determination  of  the  eight 
herbicides  in  environmental  samples  with  high  sen- 
sitivity and  accuracy.  (Author's  abstract) 
W89-12613 


ment,  'Water  pollution  effects,  Wastewater  dispos- 
al, Domestic  wastes,  Coastal  zone  management, 
Monitoring,  Wastewater  outfall,  Effluents,  Envi- 
ronmental policy,  Monitoring. 

Marine  pollution  monitoring  studies  have  generat- 
ed great  masses  of  abiotic  and  biotic  data;  to 
reduce  this  vast  data  base  to  something  readily 
understood  by  scientists  and  administrators  alike 
for  management  purposes,  a  number  of  indices  and 
analyses  of  pollution  have  been  developed.  While 
examining  the  effect  of  domestic  waste  discharge 
into  the  Mediterranean,  researchers  developed  a 
coefficient  of  pollution  (P).  It  was  determined 
whether  P,  developed  for  the  Mediterranean  off 
Greece,  could  be  meaningfully  applied  to  major 
ocean  outfalls  on  the  Palos  Verdes  California  shelf. 
P  values  were  lower  on  the  California  Shelf  than  in 
the  Gulf  of  Saronikos,  Greece.  Contour  maps  of  P 
values  revealed  that  there  has  been  significant  sedi- 
ment transport  from  1973  to  1984.  In  addition,  the 
coefficient  yielded  patterns  consistent  with  other 
local  studies.  Pending  additional  application  of  the 
coefficient  to  other  Southern  California  ocean  out- 
falls, this  methodology  may  become  a  viable  moni- 
toring tool.  (Author's  abstract) 
W89-12645 


SCREENING  OF  GROUNDWATER  CONTAMI- 
NANTS BY  TRAVEL-TIME  DISTRIBUTIONS. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering.  , 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12614 

RAPID  DETERMINATION  OF  THE  URBAN 
WASTEWATER  POLLUTION. 

Centro    de    Investigaciones    del    Agua,    Madrid 

(Spain). 

M.  Gil,  M.  Cortijo,  A.  D.  Barnonuevo,  and  J.  A. 

Arias. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  4,  p  323-330,  May  1989.  2 

fig,  1  tab,  6  ref. 

Descriptors:  'Chemical  analysis,  'Municipal 
wastewater,  'Water  analysis,  'Biological  oxygen 
demand,  Chemical  oxygen  demand,  Biochemistry, 
Volatile  solids,  Organic  carbon,  Manometers,  Col- 
orimetry,  Digestion,  Oxidation. 

Many  tests  have  been  developed  through  the  years 
to  determine  the  organic  pollution  caused  by  urban 
effluents.  The  most  important  are  volatile  solids 
(VS),  biological  oxygen  demand  (BOD),  chemical 
oxygen  demand  (COD),  and  organic  carbon  (OC). 
A  method  has  been  developed  to  determine  BOD 
indirectly  in  30  minutes.  The  method  is  based  on 
the  hypothesis  that  the  biodegradable  material  is 
linearly  correlated  with  the  determination  of  the 
COD  derived  under  soft  digestion  conditions  (75  C 
for  30  minutes),  the  so  called  soft  chemical  oxygen 
demand  (SCOD).  BOD  determination  is  done 
using  the  classical  manometric  method.  SCOD, 
standard  BOD  sub  5  and  calculated  BOD  sub  5  as 
well  as  reactive  deviations  were  obtained  using 
sulfates  of  mercury  and  silver,  sulfuric  acid  and 
potassium  dichromate  along  with  a  thermostatic 
digester  and  photocolorimeter.  Results  of  the  pro- 
cedure showed  that  there  is  a  linear  relationship 
between  the  organic  material  which  readily  under- 
goes chemical  oxidation,  and  BOD.  The  BOD  can 
be  quickly  and  directly  calculated  by  means  of  the 
COD  under  soft  conditions  in  a  total  of  30  minutes. 
The  linear  relationship  between  BOD  and  COD 
was  found  to  exist  under  the  hypothesized  condi- 
tions. (Friedmann-PTT) 
W89-12624 


CAPILLARY  GAS  CHROMATOGRAPHIC- 
MASS  SPECTROMETRIC  DETERMINATION 
OF  ACID  HERBICIDES  IN  SOILS  AND  SEDI- 
MENTS. 

Nagano  Research  Inst,  for  Health  and  Pollution 

(Japan). 

T.  Tsukioka,  and  T.  Murakami. 

Journal  of  Chromatography  JOCRAM,  Vol.  469, 


COEFFICIENT      OF      POLLUTION:      PALOS 
VERDES  CALIFORNIA  SHELF  1973  AND  1984. 

California  State  Univ.,  Long  Beach.  Dept.  of  Biol- 
ogy- 

D.  Maurer,  and  I.  Haydock. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
5,  p  219-222,  May  1989.  2  fig,  2  tab,  10  ref. 

Descriptors:    'Pollution    index,    'Coastal   waters, 
♦California,  'Continental  shelf,  'Marine  environ- 


EFFECTS  OF  ORGANIC  ENRICHMENT  ON 
MEIOFAUNA:  A  LABORATORY  STUDY. 

Naples   Univ.    (Italy).    Dipt.    Genetica,    Biologia 

Generale  e  Molecolare. 

For  primary  bibliographic   entry   see  Field  5G. 
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EVALUATION  OF  THE  7-H  MEMBRANE 
FILTER  TEST  FOR  QUANTITATION  OF 
FECAL  COLIFORMS  IN  WATER. 

Los  Angeles  County  Public  Health  Labs.,  CA. 
R.  Barnes,  J.  I.  Curry,  L.  M.  Elliott,  C.  R.  Peter, 
and  B.  R.  Tamplin. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1504-1506,  June  1989. 
3  tab,  8  ref. 

Descriptors:  'Coliforms,  'Membrane  filters,  'Pol- 
lutant identification,  'Bacterial  analysis,  'Public 
health,  Comparison  studies,  Statistical  analysis, 
Testing  procedures,  California,  Fecal  coliforms, 
Performance  evaluation,  Quantitative  analysis,  Dis- 
asters. 

The  7-h  fecal  coliform  (FC)  test  for  detection  of 
FC  organisms  in  water  was  evaluated  to  establish 
its  validity  and  usefulness  for  emergency  and  disas- 
ter situations.  The  waters  tested  consisted  of  rou- 
tine samples  collected  for  public  health  surveil- 
lance and  enforcement  purposes.  A  total  of  984 
water  samples  from  throughout  California  were 
assayed.  These  included  samples  from  coastal  salt 
waters,  rivers,  canals,  and  reservoirs,  in  addition  to 
potable  and  miscellaneous  freshwater  sources.  A 
portion  of  each  sample  was  tested  concurrently  by 
both  the  7-h  FC  test  and  the  most-probable- 
number  FC  five-tube  test.  The  7-h  FC  test  samples 
were  incubated  for  7  to  7.25  h  at  41.5  C.  Overall, 
greater  than  90%  agreement  was  obtained  between 
the  methods  in  determining  whether  the  water 
quality  was  acceptable  or  unacceptable.  Statistical 
analysis  of  the  984  samples  confirmed  that  the  7-h 
FC  method  was  a  suitable  alternative  to  the  most- 
probable-number  FC  method  for  evaluation  of 
freshwater  samples.  During  emergencies  or  disas- 
ters, the  7-h  FC  test  could  provide  a  means  for 
detection  of  fecal  contamination  of  water  with 
results  available  in  less  than  1  day.  (Author's  ab- 
stract) 
W89-12656 

SIGNIFICANCE  OF  THE  AQUATIC  MOSSES 
IN  BIOGEOCHEMISTRY. 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  7B. 
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CLEANUP  OF  ENVIRONMENTAL  SAMPLE 
EXTRACTS  USING  FLORISIL  SOLID-PHASE 
EXTRACTION  CARTRIDGES. 

Acurex  Corp.,  Mountain  View,  CA.  Environmen- 
tal Systems  Div. 

V.  Lopex-Avila,  J.  Milanes,  and  N.  S.  Dodhiwala. 
Journal   of  Chromatographic   Science   JCHSBZ, 
Vol.  27,  No.  5,  p  209-215,  May  5  1989.  2  fig,  8  tab, 
10  ref.  U.S.EPA  contract  68-03-3226. 

Descriptors:  'Pollutant  identification,  'Sample 
preparation,  'Cleanup,  'Chlorinated  hydrocar- 
bons, 'Phthalates,  Interferents,  Solvents,  Adsorb- 
ents, Sample  extracts,  Florisil  solid-phase  extrac- 
tion cartridges,  Chemical  analysis. 

Disposable  cartridges  containing  1  g  of  Florisil 
were  investigated  for  cleanup  of  extracts  obtained 
from  various  environmental  matrices.  Elution  pat- 
terns and  recoveries  were  determined  for  22  chlor- 
inated hydrocarbons  and  16  phthalate  esters  in  the 
presence  of  interferents  such  as  corn  oil,  diesel 
hydrocarbons,  organochlorine  pesticides,  and 
chlorinated  phenols.  Hexane,  hexane/diethyl  ether 
(1:1),  hexane/acetone  (9:1),  and  various  combina- 
tions of  hexane/methylene  chloride  are  used  as 
eluants.  From  the  198  measurements,  68%  of  the 
measurements  had  recoveries  >75%,  25%  had 
recoveries  ranging  from  50  to  75%,  4%  had  recov- 
eries <50%  and  3%  did  not  report  a  recovery 
because  of  matrix  interference.  Similarly,  the  pro- 
cedure was  tested  for  the  phthalate  esters  with  five 
environmental  materials.  In  this  case,  recoveries 
were  >74%  for  all  phthalate  esters  but  bis(2- 
ethoxyethyl)phthalate.  The  use  of  florisil  car- 
tridges reduces  solvent  and  adsorbent  usage  and 
labor  cost  in  sample  preparation.  In  addition,  be- 
cause the  cartridges  are  prepackaged  and  ready  for 
use,  there  is  no  need  for  adsorbent  calibration, 
activation,  or  deactivation.  Furthermore,  sets  of  12 
or  24  extracts,  depending  on  the  capacity  of  the 
vacuum  manifold,  can  be  cleaned  up  simultaneous- 
ly with  no  danger  of  sample  contamination;  thus 
sample  throughput  is  increased  significantly.  In 
addition,  a  significant  error  resulting  from  operator 
and  material  variables  that  may  affect  the  quality 
of  the  results  can  be  eliminated.  (White-Reimer- 
PTT) 
W89- 12689 


IONOMETRIC  DETERMINATION  OF  CHLO- 
RINE IONS  IN  DESALTED  WATER  (IONOME- 
TRICHESKOE  OPREDELENIE  IONOV 
KHLORA  V  OBESSOLENNOI  VODE). 

Nauchno-Issledovatel'ski  Inst.  Electroionnoi  Tech- 
nology. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-12714 


TOXICITY  OF  ALGAE  AND  THE  DIFFICULTY 

OF  ITS  DETECTION  IN  NATURAL  WATERS 

(A  SURVEY)  CTOKSICHNOST'  VODOROSLEI  I 

TRUDNOSTI   II  OBNARUZHENIIA   V   PPOR- 

ODNOI  VODE  (OBSOR)). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

g»- 

For  primary  bibliographic  entry  see  Field  5C. 

W89- 12723 


APPLICATION  OF  CLEARANCE  CONCEPTS 
TO  THE  ASSESSMENT  OF  EXPOSURE  TO 
LEAD  IN  DRINKING  WATER. 

California  Univ.,  San  Francisco.  School  of  Phar- 
macy. 

F.  Y.  Bois,  T.  N.  Tozer,  L.  Zeise,  and  L.  Z.  Benet. 
American  Journal  of  Public  Health  AJHEAA, 
Vol.  79,  No.  7,  p  827-831,  July  1989.  2  fig,  2  tab,  62 
ref.  CA  DHS  IMA  85-87088  and  NIEHS  grant 
ES-04705. 

Descriptors:  'Pollutant  identification,  'Lead, 
•Drinking  water,  'Population  exposure,  Toxicol- 
ogy, Clearance,  Water  quality  standards. 

Clearance  is  the  proportionality  constant  between 
the  rate  at  which  the  body  eliminates  an  environ- 
mental toxicant,  and  its  blood  concentration.  The 
application  of  clearance  concepts  to  environmental 
toxicology  is  explored.  Lead,  for  which  a  clear- 
ance of  about  0.5  ml/min  is  estimated  from  pub- 


lished data,  is  chosen  as  an  example.  An  index  for 
the  contribution  of  drinking  water  to  total  expo- 
sure is  developed  using  these  concepts.  For  lead, 
this  index  is  shown  to  increase  with  the  concentra- 
tion of  the  metal  in  water;  it  is  higher  for  children 
than  for  adults.  At  the  maximum  contaminant  level 
(MCL)  of  10  microg/L  proposed  by  the  Environ- 
mental Protection  Agency,  the  average  contribu- 
tion from  lead  in  drinking  water  is  estimated  to  be 
7%.  The  contribution  in  children  is  about  twice  as 
great.  At  and  above  the  current  MCL  of  50 
microg/L,  drinking  water  becomes  a  major  source 
of  lead  exposure.  (Author's  abstract) 
W89- 12728 


EXTRACTION  AND  ISOLATION  OF  PHEN- 
OXY  ACID  HERBICIDES  IN  ENVIRONMEN- 
TAL WATERS  USING  TWO  ADSORBENTS  IN 
ONE  MINICARTRIDGE. 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
Dipt,  di  Chemica. 

A.  DiCorcia,  M.  Marchetti,  and  R.  Samperi. 
Analytical  Chemistry  ANCHAM,  VI.  61,  No.  13, 
p   1363-1367,  July   1,   1989.  2  fig,  4  tab,  29  ref. 

Descriptors:  'Separation  techniques,  'Phenoxy 
acid  herbicides,  'Pollutant  identification,  'Herbi- 
cides, 'Chromatography,  'Adsorbents,  Isolation, 
Acidic  water,  Extraction,  Cartridges,  Natural 
waters,  Carbon,  Anion  exchange,  Detection  limits. 

Selective  solid-phase  extraction  from  environmen- 
tal waters  of  nine  popular  acidic  herbicides  was 
accomplished  by  using  one  miniaturized  cartridge 
containing  in  the  top  side  50  mg  of  a  nonspecific 
adsorbent,  that  is  graphitized  carbon  black  (Carbo- 
pack  B),  and  in  the  lower  side  70  mg  of  a  silica- 
based  strong  anion  exchanger  (SAX).  After  sample 
percolation,  the  SAX  material  was  activated  by 
passing  through  the  trap  sodium  acetate,  1  mol/L. 
A  3-mL  solvent  mixture  of  CH2C12/CH30H 
(80:20,  by  volume)  basified  with  1  mmol/L  NaOH 
was  then  allowed  to  flow  through  the  cartridge, 
and  phenoxy  acids  were  removed  from  the  Carbo- 
pack  surface  and  selectively  readsorbed  on  the 
exchanger  surface.  After  washing,  the  nine  herbi- 
cides were  desorbed  from  the  SAX  surface  with 
0.6  mL  of  water/methanol  (50:5),  by  volume)  con- 
taining trifluoroacetic  acid  and  potassium  chloride. 
A  100-microL  portion  of  this  solution  was  directly 
injected  into  the  high  performance  liquid  chroma- 
tography column,  operating  in  the  ion  suppression- 
reversed-phase  mode.  As  ion  suppressor,  the  sub- 
stitution of  the  commonly  used  acetic  acid  with 
trifluoroacetic  acid  allowed  sensitive  detection  at 
230  nm.  Recovery  of  the  nine  acidic  herbicides 
ranged  between  94%  and  100%,  irrespective  of  the 
sample  type  considered.  By  this  extraction  method, 
basic,  neutral,  and  weakly  acidic  compounds  do 
not  interfere  with  the  analysis.  Interestingly,  this 
cartridge  is  suitable  for  field  sampling,  as  Carbo- 
pack  is  able  to  adsorb  phenoxy  acids  from  water  at 
whatever  pH  value.  The  limits  of  detection  of  the 
nine  herbicides  were  well  below  0.1  microg/L. 
(Author's  abstract) 
W89- 12731 


AUTOMATED  SLURRY  SAMPLE  INTRODUC- 
TION FOR  ANALYSIS  OF  A  RIVER  SEDI- 
MENT BY  GRAPHITE  FURNACE  ATOMIC 
ABSORPTION  SPECTROMETRY. 

Perkin-Elmer  Corp.,  Norwalk,  CT. 

For  primary  bibliographic  entry  see  Field  7B. 

W89- 12732 


ANALYSIS  OF  TRIBUTLYTIN  COMPOUNDS 
IN  SHELLFISH  BY  USING  GAS  CHROMA- 
TOGRAPHY-MASS  SPECTROMETRY. 

Department  of  Scientific  and  Industrial  Research, 

Petone  (New  Zealand).  Chemistry  Div. 

D.  J.  Hannah,  T.  L.  Page,  L.  Pickston,  and  J.  A. 

Taucher. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  1,  p  22-27,  July 

1989.  1  fig,  4  ref. 

Descriptors:  'Organotins,  'Antifoulants,  'Mass 
spectrometry,  'Pesticides,  'Pollutant  identifica- 
tion, 'Shellfish,  'Gas  chromatography,  'Tributly- 
tin,  Oysters,  Spectrometry,  Standards,  Testing  pro- 


cedures, Comparison  studies,  Detection  limits, 
Measuring  instruments,  Reproducibility,  Electron 
capture  gas  chromatography,  Experimental  design, 
Animal  tissue,  Morphology. 

The  method  and  procedures  required  for  the  deter- 
mination of  tributyltin  compounds  in  oyster  sam- 
ples are  described.  The  recovery  of  tributyltin 
from  oysters  was  measured  by  fortifying  with 
bis(tributyltin)oxide.  Ten  g  samples  of  uncontamin- 
ated  oysters  were  fortified  with  0.94,  1.9  and  4.7 
microg.  The  recovery  of  bis(tributyltin)oxide  was 
initially  determined  by  comparison  of  the  fortified 
sample-extracts  with  tributyltin  hydride  standards 
prepared  from  bulk  analytical  standard  material. 
However,  these  standards  were  found  to  be  unsta- 
ble. After  a  period  of  48  h,  the  standards  in  hexane 
gave  peak  areas  less  than  80%  of  the  areas  of  the 
same  standard  rehydrogenated  with  sodium  boro- 
hydride  solution.  The  limit  of  detection  for  the 
method  was  20  ng  of  tributyltin  per  g  of  oyster. 
This  was  determined  by  a  signal-to-noise  ratio  of 
three  for  ion  m/z  235,  which  had  a  relative  abun- 
dance of  33%  of  the  most  abundant  ion,  mass  m/z 
179.  One  oyster  sample  was  analyzed  in  triplicate. 
The  use  of  high  resolution  gas  chromatography- 
low  resolution  mass  spectrometry  has  allowed  de- 
termination of  tributyltin  in  oysters  at  the  part  per 
billion  (ng/g)  level.  The  method  has  demonstrated 
reproducibility  and  sensitivity  adequate  to  indicate 
significant  levels  of  contamination.  The  use  of  a 
mass-selective  detector  has  improved  specificity 
over  electron-capture  detection.  Oyster  samples 
with  shell  perturbation  and  malformation  had  up  to 
140  ppb  tributyltin  in  the  flesh.  (Miller-PTT) 
W89- 12734 


PERIPHYTON,  BENTHIC  INVERTEBRATES 
AND  FISHES  AS  BIOLOGICAL  INDICATORS 
OF  WATER  QUALITY  IN  THE  EAST  BRANCH 
BRANDYWINE  CREEK. 

Pennsylvania  Dept.  of  Environmental  Resources, 
Norristown. 

D.  F.  Knorr,  and  G.  W.  Fairchild. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  22,  No.  4,  p  20-29,  July  17, 
1989.  3  fig,  5  tab,  15  ref. 

Descriptors:  'Benthic  fauna,  'Macroinvertebrates, 
•Fish,  'Bioindicators,  'Water  quality,  Periphyton, 
Creeks,  Pennsylvania. 

Three  groups  of  stream  organisms,  periphyton, 
benthic  macroinvertebrates,  and  fish,  were  exam- 
ined in  relation  to  changing  physicochemical  con- 
ditions in  the  East  Branch  Brandywine  Creek  and 
its  tributary  Marsh  Creek,  Chester  County,  PA  to 
compare  their  potential  as  biological  indicators  of 
water  quality.  The  six  sites  chosen  for  study  in- 
cluded two  locations  on  the  East  Branch  with  low 
discharge  and  moderate  nutrient  concentrations 
above  the  Borough  of  Downingtown,  three  sites 
below  Downingtown  with  higher  nutrients,  and 
one  site  on  Marsh  Creek  below  Marsh  Creek  Res- 
ervoir. Sampling  was  performed  during  July- 
August  1985.  Periphyton  standing  crop  varied 
among  sites  from  7-21  microg  chlorophyll-a  per  sq 
cm  of  artificial  substrate  surface,  showing  evidence 
of  nutrient  limitation  only  below  Marsh  Creek 
Reservoir.  Surber  samples  of  benthic  invertebrates 
were  numerically  dominated  by  filter  feeding 
aquatic  insects  at  all  sites.  The  fish  communities, 
sampled  by  electrofishing,  ranged  from  8-17  spe- 
cies among  sites,  with  clear  restrictions  of  many 
species  to  either  upstream  or  downstream  loca- 
tions. The  distributions  of  all  three  groups  of  orga- 
nisms appeared  to  respond  more  strongly  to  physi- 
cal variables,  especially  discharge  and  stream  size, 
than  to  nutrient  chemistry.  (Author's  abstract) 
W89- 12752 


COMPARATIVE  ANALYSIS  OF  POLYCHLO- 

RINATED  DIBENZO-P-DIOXIN  AND  BIBEN- 

ZOFURAN   CONGENERS   IN  GREAT  LAKES 

FISH  EXTRACTS  BY  GAS  CHROMATOGRA- 

PHY-MASS  SPECTROMETRY  AND  IN  VITRO 

ENZYME  INDUCTION  ACnviTIES. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Veterinary  Physiology  and  Pharmacology. 

T.  Zacharewski,  L.  Safe,  S.  Safe,  B.  Chittim,  and 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


D.  De Vault. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  6,  p  730-735,  June  1989.  3 
fig,  6  tab,  49  ref. 

Descriptors:  *Fate  of  pollutants,  *Dioxins,  •Pollut- 
ant identification,  'Gas  chromatography,  *Great 
Lakes,  *Fish,  Enzymes,  Chlorinated  hydrocarbons, 
Dibenzofurans,  Bioassay,  Mass  spectrometry,  Con- 
geners, Comparison  studies. 

The  high-resolution  gas  chromatographic-mass 
spectrophotometric  (GC-MS)  analysis  of  25  Great 
Lakes  fish  extracts  confirmed  the  identities  of  sev- 
eral 2,3,7,8-tetrasubstituted  polychlorinated  diben- 
zofurans (PCDFs)  and  dibenzo-p-dioxins 
(PCDDs).  The  dominant  congener  in  extracts  from 
lake  Michigan,  Lake  Erie,  Lake  St.  Clair,  Lake 
Huron  and  Lake  Superior  fish  was  2,3,7,8-tetrach- 
lorodibenzofuran  (TCDF).  The  fish  extracts  from 
Lake  Ontario  showed  significant  levels  of  2,3,7,8- 
tetrachlorobenzo-p-dioxin  (TCDD)  besides  con- 
taining considerable  amounts  of  PCDFs.  The 
2,3,7,8-TCDD  equivalents  in  these  extracts  were 
determined  by  their  activities  as  inducers  of  aryl 
hydrocarbon  hydroxylase  (AHH)  and  ethoxyresor- 
ufin  O-deethylase  (EROD)  in  rat  hepatoma  H-4-II 
E  cells  in  culture.  For  most  of  these  samples,  there 
was  less  than  a  2-fold  difference  in  the  bioassay- 
estimated  2,3,7,8-TCDD  equivalents  and  the  total 
PCDDs  plus  PCDFs  as  determined  by  GC-MS. 
The  bioassay-derived  values  were  significantly  (> 
2-fold)  higher  for  the  Lake  Erie  and  Lake  Ontario 
fish  extracts.  This  difference  may  be  due  to  several 
factors  including  synergistic  interactive  effects  of 
the  congeners  in  the  bioassay  induction  response  or 
the  presence  f  'bioassay-active'  components  that 
are  not  detected  by  GC-MS  analysis.  (Author's 
abstract) 
W89-12757 


IDENTIFICATION  AND  DETERMINATION 
OF  TERT-ALKYLPHENOLS  IN  CARP  FROM 
THE  TRENTON  CHANNEL  OF  THE  DETROIT 
RD7ER,  MICHIGAN,  USA. 

Indiana  Univ.  at  Bloomington.  School  of  Public 
and  Environmental  Affairs. 
H.  Shiraishi,  D.  S.  Carter,  and  R.  A.  Hites. 
Biomedical  and  Environmental  Mass  Spectrometry 
BMSYAL,  Vol.  18,  No.  7,  pp.  478-483,  July  1989. 
2  fig,  1  tab,  14  ref.  EPA  Grant  CR813524. 

Descriptors:  *Pollutant  identification,  *Trenton 
Channel,  *Detroit  River,  'Michigan,  'Organic  sol- 
vents, 'Carp,  Water  pollution,  Tissue  analysis,  Gas 
chromatography,  Mass  spectrometry. 

Whole  carp  from  the  Detroit  River  were  analyzed 
by  gas  chromatographic  mass  spectrometry.  Seven 
tertiary  alkyl  phenols  (tert-pentylphenols,  tert- 
butyl-tert-pentylphenols,  a  di-tert-pentylphenol 
and  a  tri-tert-pentylphenol)  and  eight  chlorinated 
derivatives  of  these  compounds  were  identified 
from  their  mass  spectra  and  confirmed  with  syn- 
thesized authentic  standards.  2,4-Di-tert-pentyl- 
phenol  was  the  most  abundant  of  these  com- 
pounds; in  one  fish  sample,  its  concentration  was 
about  140  ppm.  The  same  alkyl  phenols  were  also 
found  in  technical-grade  2,4-di-tert-pentylphenol, 
which  is  manufactured  at  a  chemical  plant  located 
near  the  Detroit  River.  Comparison  of  the  alkyl 
phenol  levels  in  carp  with  those  in  nearby  sedi- 
ments showed  that  many  of  these  compounds  are 
taken  up  by  carp  and  that  carp  can  be  used  to 
roughly  track  local  sediment  contamination.  (Au- 
thor's abstract) 
W89-12770 


RAPID  AND  QUANTITATIVE  PENTAFLUOR- 
OBENZOYLATION  OF  NITROPHENOLS  AND 
OTHER  PHENOLIC  COMPOUNDS  IN  WATER 
FOR  GAS-CHROMATOGRAPHIC  DETERMI- 
NATION WITH  ELECTRON  CAPTURE  DE- 
TECTION. 

Fraunhofer-Inst.   fuer   Toxikologie   und   Aerosol- 
forschung,  Hanover  (Germany,  F.R.). 
H.  D.  Winkeler,  and  K.  Levsen. 
Fresenius    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.   334,  No.  4,  pp.   340-343,  June 
1989.  2  fig,  3  tab,  13  ref. 


Descriptors:  *  Pollutant  identification,  *Catalysis, 
•Electron  capture  gas  chromatography,  *Phenols, 
♦Nitrophenols,  Pentafluorobenzoylation,  Quantita- 
tive analysis,  Ethers,  Chemical  reactions,  Chemical 
analysis,  Separation  techniques. 

Derivatization  of  nitrophenols  in  water  with  penta- 
fluorobenzoylchloride  for  a  gas-chromatographic 
determination  with  electron  capture  detection  was 
achieved  by  phase  transfer  reaction  using  dicyclo- 
hexyl-18-crown-6  as  catalyst.  Only  the  phenols 
without  nitro  functionalities  showed  a  high  yield  in 
the  absence  of  a  catalyst.  It  was  apparent  that  the 
yield  for  nitrophenols  is  substantially  increased  in 
the  presence  of  phase  transfer  catalysts.  Crown 
ethers  and  in  particular  dicyclohexyl-18-crown-6 
were  very  efficient  catalysts  for  the  extractive 
pentafluorobenzoylation  of  nitrophenols.  The  ex- 
tractive acylation  of  the  phenolic  compounds  can 
be  described  as  a  two-step  reaction  where  the 
crown  ether  as  phase  transfer  catalyst  forms  a 
complex  with  the  cation  of  the  potassium  pheno- 
late.  The  cation-complexed  ion  pair  is  then  soluble 
in  dichloromethane.  The  resulting  naked  phenolate 
is  highly  reactive  and  is  easily  acylated  by  penta- 
fluorobenzoylchloride  in  the  organic  phase  or  at 
the  phase  boundary.  (Mertz-PTT) 
W89-12778 


CYANOBACTERIAL  TOXINS  IN  WATER. 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 12779 


Clyde   River   Purification    Board,    East   Kilbride 

(Scotland). 

D.  P.  Milne,  J.  C.  Curran,  J.  S.  Findlay,  J.  M. 

Crowther,  and  S.  G.  Wallis. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  61-65,  July  19,  1989.  2  fig,  1  tab,  17  ref. 

Descriptors:  *Escherichia  coli,  *Coliforms,  'Estu- 
aries, 'Suspended  solids,  'Water  pollution,  'Bioin- 
dicators,  Artificial  seawater,  Salinity,  Tempera- 
ture, Survival  time. 

The  effect  of  estuary  type  suspended  solids  on 
Escherichia  coli  inactivation  was  examined  in  labo- 
ratory experiments.  The  work  used  artificial  sea- 
water,  laboratory  processed  suspended  solids  and 
chemostat  steady-state  E.  coli  cultures  to  establish 
the  effect  of  these  physical/chemical  parameters 
on  the  viability  of  an  E.  coli  population.  Initial  E. 
coli  concentrations  were  5000/100  ml,  the  tem- 
peratures employed  were  10  C  and  20  C,  the 
suspended  solids  concentration  range  was  0-100 
mg/L,  salinity  range  10-32  per  mil,  and  the  experi- 
mental vessels  were  completely  shielded  from 
light.  The  introduction  of  suspended  solids  at  a  low 
concentration  (5  mg/L)  markedly  increased  the 
survival  time  of  E.  coli  at  the  higher  salinities  (32 
and  27  per  mil).  Suspended  solids  at  higher  concen- 
trations (>  12.5  mg/L)  provided  no  additional  in- 
crease in  survival  time.  At  low  suspended  solids 
concentrations  (<  or  =  5  mg/L)  decreasing  salini- 
ty increased  survival  time;  at  higher  suspended 
solids  concentration  (>  12.5  mg/L)  salinities  in 
excess  of  a  critical  value,  around  27  per  mil),  also 
increased  survival  times.  (Author's  abstract) 
W89-12787 


OCCURRENCE  OF  BACTERIOPHAGES  IN- 
FECTING BACTEROIDES  FRAGILIS  AND 
OTHER  VIRUSES  IN  POLLUTED  MARINE 
SEDIMENTS. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
J.  Jofre,  M.  Blasi,  A.  Bosch,  and  F.  Lucena. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  15-19,  July  19,  1989.  5  tab,  12  ref. 
World  Health  Organization  contract  IPC/CWS, 
SPA  17. 

Descriptors:  'Pollutant  identification,  'Bacterio- 
phage, 'Enteroviruses,  'Rotaviruses,  'Water  pol- 
lution sources,  'Marine  sediments,  'Wastewater 
pollution,  'Bioindicators,  'Water  analysis,  Bacter- 
oides. 

Numbers  of  B.  fragilis  bacteriophages  in  compari- 
son to  coliphages,  enteroviruses  and  rotaviruses 
were  evaluated  by  different  methods  in  sediments 
of  a  coastal  area  near  Barcelona  which  receives 
substantial  amounts  of  pollution  of  domestic  origin. 
Phages  infecting  B.  fragilis  should  be  eluted  from 
sediments  prior  to  their  enumeration,  in  the  same 
way  as  solid-associated  animal  viruses.  Phages  in- 
fecting B.  fragilis  were  better  eluted  by  glycine 
buffer  at  alkaline  pH  than  by  a  caotropic  agent 
(beef  extract-sodium  nitrate).  Such  differences  be- 
tween glycine  buffer  and  sodium  nitrate  were  not 
evident  when  enteroviruses  and  rotaviruses  were 
eluted  from  sediments.  This  suggests  that  elution 
with  glycine  buffer  is  preferable  for  bacterio- 
phages, while  the  use  of  caotropic  agents  is  advisa- 
ble for  animal  viruses,  because  of  the  simplicity  of 
the  methodology.  In  the  studied  area,  coliphages 
were  the  more  abundant  viruses.  B.  fragilis  phages 
outnumbered  rotaviruses  and  enteroviruses  by  a 
factor  of  more  than  ten.  The  ratios  between  phages 
active  against  B.  fragilis  and  either  enteroviruses  or 
rotaviruses  in  marine  sediments  were  similar  to  the 
ratios  found  in  sewage,  thus  indicating  that  they 
have  a  similar  fate.  (Author's  abstract) 
W89-12780 


GIARDIA  AND  VIRUS  MONITORING  OF 
SEWAGE  EFFLUENT  IN  THE  STATE  OF  ARI- 
ZONA. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-12784 


EFFECT  OF  ESTUARY  TYPE  SUSPENDED 
SOLIDS  ON  SURVIVAL  OF  E.  COLI  E\ 
SALINE  WATERS. 


VIRAL  MULTICLONING  PROCEDURE  AND 
REPLICATES  TECHNIQUE. 

Centre  de  Recherche  et  de  Controle  des  Eaux  de 

Paris  (France). 

P.  Vilagines,  B.  Sarrette,  and  R.  Vilagines. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  85-92,  July  19,  1989.  6  fig,  1  tab,  7  ref. 

Descriptors:  'Culturing  techniques,  'Viruses,  Po- 
liovirus,  Multi-transferring  virus  technique. 

The  identification  of  virus  particles  is  usually  a 
lengthy  process  requiring  extensive  technical  as- 
sistance. Studies  of  virus  migration  through  agar 
media  used  for  plaque  assays  demonstrated  that  it 
was  possible  to  repetitively  sample  virus  particles 
from  a  plaque  with  a  pin  and  transfer  them  by 
pricking  into  an  agar  film  pre-overlay  on  a  cell 
monolayer.  When  antibodies  were  incorporated  in 
the  pre-overlay,  it  was  possible  to  serotype  the 
transferred  virus  with  a  24  h  response  for  poliovi- 
rus.  This  simple  technique  allows  very  fast  sam- 
pling and  identification  of  viral  populations  isolat- 
ed from  environmental  sources,  opening  up  a  new 
direction  for  epidemiological  studies.  From  a  prac- 
tical point  of  view,  an  implement  was  designed  for 
the  simultaneous  transfer  of  several  plaques  in 
order  to  obtain  replicas.  (Author's  abstract)  (Sand- 
PTT) 
W89-12791 


NEW  TECHNIQUE  FOR  THE  ENUMERATION 
OF  ROTAVIRUSES  IN  WASTEWATER  SAM- 
PLES. 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

J.  I.  Oragui,  D.  D.  Mara,  S.  A.  Silva,  and  A.  M. 
Konig. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  99-104,  July  19,  1989.  3  tab,  21  ref. 

Descriptors:  'Wastewater  analysis,  'Stabilization 
ponds,  'Viruses,  'Enteroviruses,  'Rotaviruses,  Cy- 
totoxicity, Dextran  beads,  Polyacrylamide  beads, 
Immunofluorescence. 

Rotaviruses  are  generally  excreted  in  large  num- 
bers in  diarrheal  stools,  but  in  wastewaters  their 
numbers  are  subject  to  variations.  Detection  and 
enumeration  of  these  viruses  involve  a  concentra- 
tion step  followed  by  an  assay  method.  Enumera- 
tion in  wastewater  concentrates  is  complicated  by 
the  presence  of  toxic  substances  which  are  often 
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concentrated  with  the  viruses.  These  substances 
often  cause  the  destruction  of  cells  during  the 
rotavirus  assay,  thus  leading  to  underestimation  of 
viral  numbers.  Such  concentrates  were  detoxified 
by  using  polyacrylamide  (Biogel  P-6DG)  or  dex- 
tran  (Sephadex  G50)  beads.  Concentrates  (10  ml) 
were  mixed  with  0.5  g  gel  and  the  mixtures  were 
allowed  to  stand  for  2  h  at  room  temperature 
during  which  time  the  beads  swell  by  the  passage 
of  water  into  them  along  with  inorganic  ions  and 
substances  with  molecular  weights  <  30,000.  The 
supernatants  were  then  decontaminated  with  anti- 
biotics and  assayed  for  rotaviruses  by  the  indirect 
immunofluorescence  technique.  Most  untreated  ul- 
trafiltrates  of  raw  sewage  and  those  from  anaerobic 
ponds  were  found  to  be  too  toxic  to  MA  104  and 
LLC  MK2  cells,  whereas  the  above  treatment 
rendered  more  than  90%  of  wastewater  concen- 
trates non-toxic  to  cells.  This  technique  was  used 
to  study  virus  removal  in  samples  from  deep  waste 
stabilization  ponds  in  northeast  Brazil  in  1986  and 
1987.  Rotavirus  removal  in  both  years  ranged  from 
more  than  99.36%  to  100%.  About  90%  of  the 
samples  from  1986  which  could  not  originally  be 
assayed  due  to  cell  toxicity  were  eventually  detoxi- 
fied by  gel  or  bead  treatment.  The  results  indicate 
that  the  removal  of  rotaviruses  in  deep  waste  stabi- 
lization ponds  was  comparable  with  that  in  ponds 
of  normal  depth.  (Sand-PTT) 
W89-12793 


OCCURRENCE  OF  ENTERIC  VIRUSES  IN 
POLLUTED  WATER,  CORRELATION  TO  IN- 
DICATOR ORGANISMS  AND  FACTORS  IN- 
FLUENCING THEIR  NUMBERS. 

Rand  Water  Board,  Vereeniging  (South  Africa). 

J.  C.  Geldenhuys,  and  P.  D.  Pretorius. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  105-109,  July  19,  1989.  1  fig,  5  tab,  17 

ref. 

Descriptors:  *Viral  identification,  'Wastewater 
pollution,  'Enteric  viruses,  'Enteric  bacteria, 
'Coliforms,  'Streptococci,  'Bacteriophage, 
•Bioindicators,  Seasonal  variation,  Water  tempera- 
ture. 

Samples  from  a  stream  polluted  with  treated  do- 
mestic effluent  were  examined  for  the  presence  of 
enteric  viruses  and  indicator  organisms  (total  and 
fecal  coliforms,  fecal  streptococci  and  coliphages). 
Strong  seasonal  patterns  in  both  the  occurrence 
and  number  of  enteric  viruses,  coliphages,  and  to  a 
lesser  extent  fecal  streptococci,  were  observed. 
The  incidence  of  the  highest  and  the  lowest 
number  of  enteric  viruses  and  coliphages  plotted 
on  a  time  scale  followed  a  sine  curve  as  opposed  to 
the  variations  of  temperature  which  followed  an 
inverted  sine  curve.  Indications  are  that  the  surviv- 
al of  these  organisms  is  inversely  proportional  to 
temperature  with  lower  temperatures  (below  13  C) 
being  conducive  to  a  slower  die-off  rate.  The 
square  of  the  correlation  coefficient  between  the 
viral  numbers  and  temperature  was  calculated  to 
be  0.4.  This  coefficient  of  determination  only  im- 
proved to  0.46  by  combining  data  from  other  phys- 
ical and  physico-chemical  and  biological  determi- 
nations. Temperature  may  be  considered  a  useful 
aid  in  predicting  the  possible  presence  or  absence 
of  enteric  viruses  in  raw  water.  Of  all  the  indicator 
organisms  examined  only  results  on  coliphages  be- 
haved similar  to  that  of  enteric  viruses  and  should 
therefore  be  considered  the  best  biological  indica- 
tor for  viral  behavior  under  these  circumstances. 
(Author's  abstract) 
W89-12794 


SELECTION  OF  INDICATOR  SYSTEMS  FOR 
HUMAN  VIRUSES  IN  POLLUTED  SEAWATER 
AND  SHELLFISH. 

Pretoria  Univ.  (South  Africa).  Dept.  of  Medical 

Virology. 

W.  O.  K.  Grabow,  G.  K.  Idema,  P.  Coubrough, 

and  B.  W.  Bateman. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  111-117,  July  19,  1989.  5  tab,  29  ref. 

Descriptors:  'Water  pollution,  'Wastewater  pollu- 
tion, 'Viruses,  'Enteroviruses,  'Seawater,  'Shell- 
fish, 'Coliforms,  'Streptococcus,  'Bacteriophage, 
•Bioindicators,      'Public      health,      'Recreation, 


•Water  analysis.  Rotaviruses,  Hepatitis  virus,  Reo- 
viruses,  Wastewater  outfall. 

A  total  of  610  samples  of  marine  sewage  dis- 
charges, polluted  seawater  and  shellfish  were  ana- 
lyzed for  human  enteric  viruses  and  indicators  of 
fecal/sewage  pollution.  Viruses  were  recovered  by 
ultrafiltration  from  water  samples  of  up  to  10  liters, 
and  by  extraction  from  50  g  samples  of  shellfish 
meat.  Detection  of  viruses  was  by  cytopathogenic 
effect  in  primary  vervet  kidney  cells.  Some  sam- 
ples were  tested  for  rotavirus  and  hepatitis  A  virus 
antigens  using  immunosorbent  assays.  Of  the  202 
samples  from  which  viruses  were  cultured,  45% 
yielded  enteroviruses  and  87%  reoviruses.  The 
ratio  of  counts  of  viruses  and  indicators  varied 
extensively  in  samples  of  both  seawater  and  shell- 
fish. Viruses  or  their  antigens  were  detected  in  a 
number  of  samples  which  yielded  negative  results 
in  conventional  tests  for  at  least  one  indicator.  The 
results  show  that  currently  used  quality  criteria 
based  on  coliform  indicators  have  shortcomings 
with  regard  to  viruses.  These  findings,  as  well  as 
experience  and  policies  in  other  parts  of  the  world, 
were  applied  in  formulating  revised  quality  criteria 
for  seawater  used  for  recreational  purposes,  and 
shellfish  meat  intended  for  human  consumption. 
The  recommended  criteria  include  limits  for 
human  viruses,  fecal  coliforms,  fecal  streptococci 
and  coliphages.  The  test  methods  used  in  conjunc- 
tion with  these  criteria  are  considered  important, 
and  methods  for  viruses  should  be  able  to  detect 
reoviruses.  (Author's  abstract) 
W89- 12795 


APPLICATION  OF  GENE  PROBES  TO  VIRUS 
DETECTION  IN  WATER. 

Arizona  Univ.,  Tucson.   Dept.  of  Microbiology. 
C.  P.  Gerba,  A.  B.  Margolin,  and  M.  J.  Hewlett. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  147-154,  July  19,  1989.  2  fig,  4  tab,  14 
ref. 

Descriptors:  'Virus,  'Enteroviruses,  'Gene 
probes,  'Water  analysis,  Groundwater,  Drinking 
water,  Marine  sediments,  Shellfish. 

Gene  probes  offer  a  rapid  and  sensitive  method  for 
the  detection  of  viruses  in  water  and  other  envi- 
ronmental samples.  Gene  probes  are  small  strands 
of  nucleic  acid  labeled  with  radioactive  or  nonra- 
dioactive compounds  for  their  detection.  The 
target  organism  is  identified  by  the  hybridization  of 
the  probe  to  the  organism's  nucleic  acid.  Nucleic 
acid  probes  are  at  least  1000-fold  more  sensitive 
than  serological  tests  such  as  enzyme-linked  im- 
munoassay and  do  not  first  require  cultivation  of 
the  virus  for  detection.  Gene  probes  have  been 
developed  for  organisms  that  do  not  grow  in  cell 
culture,  and  probes  have  been  constructed  for  most 
of  the  major  groups  of  enteric  viruses.  Gene 
probes  have  been  applied  to  the  detection  of  enter- 
ic viruses  in  water,  marine  sediments  and  shellfish. 
Radioactively  labeled  probes  can  detect  as  little  as 
1-10  infectious  units  of  virus  within  48  h.  A  current 
disadvantage  of  probes  is  that  they  cannot  deter- 
mine the  infectivity  of  the  viruses;  however,  they 
can  be  used  to  quickly  determine  the  growth  of 
viruses  in  cell  culture.  Further  development  of 
nonradioactive  probes  should  place  virus  detection 
capabilities  into  the  hands  of  most  water  quality 
laboratories.  (Author's  abstract) 
W89-12801 


DEVELOPMENT  AND  OPERATIONAL  IM- 
PLEMENTATION OF  A  MODIFIED  AND  SIM- 
PLIFIED METHOD  FOR  DETERMINATION 
OF  ASSIMILABLE  ORGANIC  CARBON  (AOO 
IN  DRINKING  WATER. 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
F.  A.  Kemmy,  J.  C.  Fry,  and  R.  A.  Breach. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  155-159,  July  19,  1989.  2  fig,  2  tab,  9 
ref. 

Descriptors:  'Drinking  water,  'Bacterial  analysis, 
•Dissolved  organic  carbon,  'Bioassay,  Culturing 
techniques. 

The  concept  of  using  a  bioassay  to  measure  the 
proportion  of  dissolved  organic  carbon  in  drinking 


water  that  is  readily  assimilable  by  microorganisms 
(AOC)  was  first  introduced  by  Van  der  Kooij.  The 
approach  has  subsequently  been  adapted  by  a 
number  of  research  laboratories,  but  in  general  the 
methods  used  have  been  relatively  expensive  in 
equipment,  materials  and/or  time.  A  modified  and 
simplified  assay  procedure  for  AOC  is  based  on 
incubation  of  the  sterilized  water  sample  with  a 
defined  mixed  inoculum  comprising  4  character- 
ized bacterial  species.  At  the  end  of  a  6-day  incuba- 
tion period  the  amount  of  AOC  present  is  directly 
related  to  the  bacterial  growth  yield  measured  by  a 
simple  plate  count.  It  is  not  necessary  to  determine 
growth  curves  for  every  sample,  nor  is  it  essential 
to  calibrate  each  time  the  assay  is  used.  The 
method  was  shown  to  give  a  linear  response  for 
mixed  organic  substrates  between  0  and  1  million 
microgram  C/L.  Preliminary  investigations  into 
the  AOC  content  of  a  range  of  different  drinking 
waters  both  at  treatment  works  and  within  distri- 
bution systems  are  reported.  (Author's  abstract) 
W89- 12802 


RAPID  DETECTION  OF  E.  COLI  IN  WATER 
USING  MONOCLONAL  ANTIBODIES. 

Centre  de  Recherche  de  Maisons-Laffitte  (France). 
J.  C.  Joret,  P.  Cervantes,  Y.  Levi,  N.  Dumoutier, 
and  L.  Cognet. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  161-167,  July  19,  1989.  5  tab,  21  ref. 

Descriptors:  *Water  analysis,  'Escherichia  coli, 
'Drinking  water,  'Bacterial  analysis,  Immunoas- 
say, Monoclonal  antibodies,  Shigella. 

The  specificity  of  3  polyclonal  and  1 1  monoclonal 
antibodies  (MoAb)  directed  against  either  an  exter- 
nal constitutive  protein  of  the  outer  membrane  of 
Escherichia  coli  (porin  Omplr)  or  an  enzyme  local- 
ized into  the  periplasmic  space  of  this  bacterium 
(alkaline  phosphatase)  was  tested.  Among  251 
gram-negative  bacteria  tested,  one  MoAb  was  se- 
lected as  being  able  to  recognize  specifically  peri- 
plasmic enzyme  extracts  of  E.  coli  (118  strains 
isolated  from  different  sources,  i.e.  medical,  fecal 
and  environmental)  and  Shigella  species  (12 
strains).  This  MoAb  allows  the  recognition  of 
whole  cells  of  E.  coli  seeded  in  drinking  water  by 
using  an  immunofluorescent  technique  after  pre- 
concentration  of  bacteria  on  polycarbonate  films. 
The  potential  applications  of  this  technique  for 
rapidly  detecting  E.  coli  from  fecally  polluted 
drinking  water  (less  than  3  h)  without  the  need  of 
extended  subcultures  is  discussed.  In  spite  of  their 
high  reactivity,  the  anti-porin  MoAb  tested  were 
unable  to  recognize  all  E.  coli  strains  tested  and 
did  not  distinguish  between  live  and  dead  cells. 
(Sand-PTT) 
W89-12803 


DNA-RESTRICTION  ENZYME  ANALYSIS  OF 
ADENOVIRUSES  ISOLATED  FROM  WATERS. 

Institut  Pasteur  Hellenique,  Athens  (Greece). 
V.  Krikelis,  P.  Markoulatos,  N.  Spyrou,  V. 
Govari,  and  P.  Karabatsas. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  169-172,  July  19,  1989.  2  fig,  11  ref. 

Descriptors:  'Viruses,  'Enteroviruses,  'DNA, 
•Water  analysis,  Restriction  enzymes. 

Adenoviruses  can  often  be  isolated  from  waters  in 
Greece.  Serotype  adenovirus  7  (Ad  7)  was  found 
most  frequently,  accounting  for  nearly  55%  of  all 
adenovirus  isolates  from  water,  with  the  protamine 
sulfate  precipitation  method  used.  The  correspond- 
ing isolation  rate  of  the  Ad  7  serotype  from 
humans  was  even  higher,  approaching  85%  of  all 
human  isolates.  This  high  frequency  of  occurrence 
of  the  Ad  7  serotype  prompted  a  study  of  the 
DNA  restriction  enzyme  analysis  of  Ad  7  strains  so 
as  to  determine  their  genome  type.  Twenty-eight 
strains,  14  from  waters  and  14  from  humans,  were 
grown  in  Hep2  cells  in  the  presence  of  radioactive 
phosphorus.  Viruses  were  harvested  after  24  h 
incubation,  the  DNA  was  extracted  and  digested 
with  Bam  HI  and  Xhol  restriction  enzymes,  elec- 
trophoresed  in  agarose  gels,  vacuum  dried  and 
autoradiographed.  The  comparison  of  the  restric- 
tion digests  showed  that  all  strains  from  waters  and 
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12  out  of  14  from  humans  belong  to  the  genome 
type  Adeno  7b,  which  is  the  most  prevalent  in 
other  European  countries  as  well.  (Author's  ab- 
stract) 
W89-12804 

RAPID,  SPECIFIC  AUTOANALYTICAL 
METHOD  FOR  THE  SIMULTANEOUS  DE- 
TECTION OF  TOTAL  COLIFORMS  AND  E. 
COLI  FROM  DRINKING  WATER. 

Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
S  C.  Edberg,  M.  J.  Allen,  and  D.  B.  Smith. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  173-177,  July  19,  1989.  2  fig,  8  ref. 

Descriptors:  *Water  analysis,  'Escherichia  coli, 
•Conforms,  'Drinking  water,  'Bacterial  analysis, 
Autoanalysis  Colilert  test. 

The  Autoanalysis  Colilert  (AC)  test  is  a  modifica- 
tion of  the  defined  substrate  technology  designed 
to  enumerate  specific  target  microbe(s)  from  a 
mixture  of  bacteria.  The  AC  test  simultaneously 
enumerates  total  coliforms  and  Escherichia  coli 
directly  from  a  water  sample.  A  national  United 
States  evaluation  of  the  method,  covering  a  wide 
range  of  surface  and  subsurface  water  sources  and 
water  processing  modalities,  was  conducted.  The 
AC  test  was  compared  with  Multiple  Tube  Fer- 
mentation (MTF)  (quantitative)  and  presence-ab- 
sence (P-A)  (qualitative)  Standard  Methods  proce- 
dures. The  quantitative  comparison  showed  that 
the  AC  test  was  slightly  more  sensitive  than  MTF. 
For  2  of  the  5  sites  it  was  more  precise;  for  the 
other  3  it  was  equal.  For  the  qualitative  P-A  the 
AC  and  Standard  Methods  analyses  agreed  94%. 
The  specificity  of  the  AC  method  was  established 
by  subculturing  a  species  of  total  coliform  or  E. 
coli  from  positives.  The  Autoanalysis  Colilert 
method  showed  equivalent  sensitivity  and  specific- 
ity to  currently  available  standard  methods.  (Au- 
thor's abstract) 
W89-12805 


COMPARATIVE  RESISTANCE  OF  BACTERIO- 
PHAGES ACTIVE  AGAINST  BACTEROIDES 
FRAGILIS  TO  EMACTJVATION  BY  CHLORIN- 
ATION  OR  ULTRAVIOLET  RADIATION. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 

A.  Bosch,  C.  Tartera,  R.  Gajardo,  J.  M.  Diez,  and 

J.  Jofre. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  221-226,  July  19,  1989.  5  fig,  1  tab,  17 

ref. 

Descriptors:  *Drinking  water,  'Viruses,  'Disinfec- 
tion, 'Viricides,  'Chlorination,  'Ultraviolet  radi- 
ation, 'Bacteriophage,  'Bioindicators,  Water  treat- 
ment, Wastewater  treatment,  Bacteroides,  Poliovi- 
rus,  Rotavirus. 

In  order  to  assess  the  potential  usefulness  of  bacter- 
iophage active  against  Bacteroides  fragilis  for  the 
monitoring  of  viral  disinfection  in  environmental 
samples,  the  sensitivity  to  chlorination  and  to  UV 
irradiation  of  phage  B40-8  was  evaluated  in  com- 
parison to  that  of  poliovirus  type  1  (LSc2ab), 
simian  rotavirus  SA11,  coliphage  f2,  Escherichia 
coli  and  Streptococcus  faecalis.  The  inactivation  of 
the  different  microorganisms  by  chlorine  or  UV 
treatment  was  monitored  in  tap  water  and  sewage. 
The  results  indicated  that  viruses  persisted  signifi- 
cantly (p<0.05)  longer  than  bacteria  in  the  pres- 
ence of  both  disinfectants.  Phage  B40-8  was  the 
most  resistant  microorganism  to  chlorination 
(p<0.05)  while  coliphage  f2  was  the  most  resistant 
to  UV  irradiation.  In  the  latter,  phage  B40-8  was 
nevertheless  as  resistant  as  poliovirus  and  rota- 
virus. As  expected,  all  microorganisms  were  sig- 
nificantly (p<0.05)  more  resistant  to  both  disinfec- 
tion procedures  in  sewage  than  in  tap  water.  These 
studies  suggest  the  use  of  phage  B40-8,  instead  of 
indicator  bacteria,  for  the  monitoring  of  viral  disin- 
fection in  sewage-polluted  water.  (Author's  ab- 
stract) 
W89-12811 


RECOVERY  OF  STAPHYLOCOCCI  SPECIES 
FROM  MARINE  RECREATIONAL  WATERS 
OF  PUEBLA  DE  FARNALIS  (VALENCIA 
SPAIN). 


Universidad  Politecnica  de  Valencia  (Spain).  Dept. 
of  Hydraulic  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12813 

DISTRIBUTION  OF  MESOPHILIC  AERO- 
MONADS  IN  TEMPERATE  AQUATIC  HABI- 
TATS: RELATIONSHIP  WITH  FAECAL  INDI- 
CATORS. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
R.  M.  Araujo,  R.  M.  Arribas,  F.  Lucena,  and  R. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  247-250,  July  19,  1989.  2  fig,  3  tab,  14 
ref. 

Descriptors:  'Aeromonas,  'Wastewater  pollution, 
•Bacterial  analysis,  'River  water,  'Coastal  waters, 
'Drinking  water,  'Chlorination,  Population  dy- 
namics, Seasonal  variation,  Biochemical  oxygen 
demand,  Spain,  Wastewater  analysis,  Water  analy- 
sis. 

The  concentration  and  distribution  of  mesophilic 
aeromonads    in    a    variety    of   waters    (domestic 
wastewater,  treated  effluent,  freshwater,  seawater, 
and  tap  water)  in  Spain  were  investigated.  Aero- 
monas species  were  isolated  from  all  the  domestic 
wastewater  samples  at  a  constant  density  of  be- 
tween 10  million  and  100  million  colony  forming 
units  (CFU)/100  ml.  While  these  bacteria  are  not 
of  fecal  origin,  they  were  found  in  numbers  similar 
to  fecal  coliforms  because  they  were  able  to  multi- 
ply in  sewage.  In  sewage  treatment  plant  effluents, 
aeromonads  were  isolated  from  about  90%  of  the 
samples  with  a  range  of  100-1,000,000  CFU/100 
ml.  The  frequency  of  isolation  of  these  bacteria 
was  67%  in  samples  from  the  plant  using  chlorina- 
tion, indicating  the  efficacy  of  chlorine  in  control- 
ling these  organisms  in  water.  Aeromonas  species 
were  found  in  all  the  river  samples,  with  numbers 
ranging  from  1000  to   100  million  CFU/100  ml. 
The  lowest  numbers  were  found  at  a  non-polluted 
sampling  site,  which  also  had  the  lowest  BOD 
concentration.  At  sites  directly  affected  by  sewage 
effluent,  the  BOD  was  high,  as  was  the  number  of 
Aeromonas  spp.  The  number  of  organisms  was 
directly  related  to  the  distance  from  the  sewage 
outlet  and  the  dilution  of  the  sewage.  Aeromonas 
species,  while  considered  freshwater  species,  were 
isolated  from  all  the  coastal  samples  at  levels  rang- 
ing from  10  to  10,000  CFU/100  ml.  An  investiga- 
tion of  the  population  dynamics  of  aeromonads  in 
the  rivers  and  along  the  coast  showed  that  the 
numbers  of  these   organisms  are  quite  constant 
throughout  the  year.  Aeromonas  species  were  also 
isolated  from  70%  of  the  tap  water  samples,  al- 
though they  were  found  in  low  numbers  (1  CFU/ 
100  ml).  (Sand-PTT) 
W89-12815 


HEPATITIS  A  VIRUS  CONCENTRATION 
FROM  EXPERIMENTALLY  CONTAMINATED 
DISTILLED,  TAP,  WASTE  AND  SEAWATER. 

Centre  de  Recherches  du  Service  de  Sante  des 

Armees,  Lyon  (France).  Div.  de  Microbiologic 

E.  Biziagos,  J.  Passagot,  J.-M.  Crance,  and  R. 

Deloince. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  255-258,  July  19,  1989.  4  tab,  18  ref. 

Descriptors:  'Virus,  'Water  analysis,  'Enterovir- 
uses, 'Drinking  water,  'Seawater,  'Wastewater 
analysis,  'Human  diseases,  Hepatitis  A  virus,  Con- 
centration method,  Culturing  techniques. 

The  concentration  of  cell  culture-adapted  hepatitis 
A  virus  (HAV)  from  experimentally  contaminated 
distilled,  drinking,  waste  and  seawater  was  per- 
formed by  using  a  filter  adsorption-elution  method 
in  the  following  conditions:  HAV  seeded  in  water 
was  adsorbed  at  pH  4.0  to  two  nitrocellulose  mem- 
branes (1.2  and  0.45  micron  porosity  for  distilled 
and  tap  water  or  8.0  and  3.0  micron  porosity  for 
waste  and  seawater),  then  eluted  by  3%  beef- 
extract  at  pH  8.5  and  further  concentrated  by 
polyethylene  glycol  6000  precipitation.  Thus, 
HAV  in  5  to  50  liters  of  seeded  water  was  concen- 
trated approximately  1700  to  17,000-fold  with 
>70%  recovery  of  the  initial  virus  added  to  the 
samples.  (Author's  abstract) 


W89-12817 

COMPARISON  OF  METHODS  FOR  CONCEN- 
TRATING COLIPHAGES  AND  ENTEROVIR- 
USES IN  RAW  AND  DRINKING  WATER. 

Tuebingen  Univ.  (Germany,  F.R.).  Hygiene  Inst. 

T.  Hahn,  M.  Karst,  D.  Tougianidou,  and  K. 

Botzenhart. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  259-262,  July  19,  1989.  3  fig,  1  tab,  7 

ref. 

Descriptors:  'Water  analysis,  'Viruses,  'Drinking 
water,  'Bacteriophage,  'Enteroviruses,  'Floccula- 
tion,  'Filtration,  Poliovirus. 

A  study  compared  flocculation  and  filtration  meth- 
ods for  concentrating  coliphages  and  viruses  in 
water  samples  taken  from  different  water  sources 
in  the  vicinity  of  Tubingen.  For  the  flocculation 
method,  recovery  of  coliphages  and  polioviruses 
was  more  effective  with  MgC12  than  with 
A12(S04)3.  Filtration  using  Virosorb  1  MDS  filters 
was  more  effective  than  flocculation.  The  recovery 
of  viruses  increased  with  the  number  of  filters 
used.  Combination  of  more  than  3  filters  proved  to 
be  difficult  to  use.  The  recovery  of  coliphages 
from  environmental  samples  was  somewhat  better 
using  the  filtration  method  with  Virosorb  1  MDS 
filters  than  with  the  flocculation  method  with 
MgC12;  however,  for  some  types  of  coliphages,  the 
MgC12-flocculation  method  was  more  efficient. 
The  recovery  of  coliphages  and  polioviruses  was 
closely  connected  with  water  quality.  Anionic  de- 
tergents and  lignin-sulfonic  acid  as  a  representative 
reagent  of  humic  acids  showed  a  strong  negative 
effect  on  the  recovery  of  coliphages.  Other  factors 
in  question  (non-ionic  detergents,  polysaccharides) 
had  little  or  no  effect.  The  influence  of  water 
components  was  stronger  using  filtration  methods 
than  using  flocculation.  Methods  for  the  detection 
of  coliphages  were  more  sensitive  if  divalent  ca- 
tions (Mg)  were  present.  Optimal  conditions  were 
established  for  the  concentration  methods  (e.g.  pH 
values)  in  waters  of  varying  composition.  (Sand- 
PTT) 
W89-12818 


IMPROVED  METHODS  FOR  THE  EVALUA- 
TION OF  DRINKING  WATER  QUALITY  BY 
DETECTING  ENTEROBACTERIA. 

Tuebingen  Univ.  (Germany,  F.R.).  Hygiene  Inst. 
T.  Hahn,  A.  Wiedenmann,  and  K.  Botzenhart. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  263-266,  July  19,  1989.  2  fig,  9  ref. 

Descriptors:  'Drinking  water,  *Water  analysis, 
•Bioindicators,  'Bacterial  analysis,  'Enteric  bacte- 
ria, 'Coliforms,  Escherichia  coli,  Enterobacter, 
Klebsiella,  Citrobacter,  Yersinia,  Shigella,  Salmo- 
nella, Streptococcus,  Comparison  studies,  Water 
quality  standards,  West  Germany. 

The  German  Regulations  for  Drinking  Water 
(TrinkwV)  provide  criteria  for  the  detection  of  E. 
coli  or  coliform  bacteria.  However,  the  criteria 
describing  coliforms  are  fulfilled  not  only  by  E. 
coli  but  also  by  Citrobacter,  Enterobacter  and 
Klebsiella.  The  difficulties  in  defining  coliform 
bacteria  has  led  to  an  alternative  approach  in 
which  water  samples  are  checked  for  all  entero- 
bacteria.  Following  the  TrinkwV  criteria,  180  out 
of  2064  samples  were  rejected.  Another  140  sam- 
ples were  rejected  due  to  detection  of  enterobac- 
terial 38.6%  of  these  samples  contained  lactose- 
negative  'coliform  bacteria'  of  the  genera  Escheri- 
chia, Citrobacter,  Enterobacter  and  Klebsiella; 
29.3%  included  lactose-negative  bacteria  of  the 
genera  Hafnia  and  Serratia,  and  32.1%  were  lac- 
tose-positive enterobacteria  fermenting  lactose, 
which  were  not  comprised  in  the  TrinkwV. 
Ninety-eight  percent  of  all  isolated  enterobacteria 
were  of  the  genera  Escherichia,  Citrobacter,  En- 
terobacter, Klebsiella,  Hafnia  and  Serratia.  No  Sal- 
monella, Shigella  or  Serratia  could  be  detected. 
Raw  water  showed  the  highest  enterobacteria  con- 
tamination rate.  Enterobacteria  were  found  3-4 
times  more  frequently  in  untreated  than  in  treated 
water.  About  3  times  more  enterobacteria  were 
found  in  private  than  in  public  water  supply  sys- 
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terns.  In  general,  checking  for  enterobacteria  in- 
creased the  number  of  rejected  water  samples  com- 
pared to  the  figures  obtained  following  the 
TrinkwV  guidelines.  The  largest  differences  could 
be  observed  in  untreated  water  from  public  water 
supply  systems  and  in  raw  water;  the  smallest 
difference  was  found  in  chlorinated  drinking 
water.  The  presence  of  enterobacteria  is  a  good 
indicator  for  the  occurrence  of  fecal  streptococci; 
73%  of  the  samples  containing  enterobacteria  con- 
tained fecal  streptococci  as  well.  E.  coli  and  coli- 
form  would  not  serve  as  well  as  indicators  for  fecal 
streptococci.  Only  62%  of  the  positive  samples 
would  contain  fecal  streptococci.  (Sand-PTT) 
W89-12819 


CYTOCHROME  OXIDASE  AND  O-NITRO- 
PHENYL-BETA-D-GALACTOPYRANOSIDE 
FOR  IMPROVED  AND  RAPID  CONFIRMA- 
TION OF  COLIFORMS  ENUMERATED  BY 
THE  MEMBRANE  FILTRATION  METHOD. 
Welsh  Water  Authority,  Llanelli.  South  West  Dis- 
trict Lab. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-12821 


COMPARISON  OF  TWO  METHODS  FOR 
VIRUS  RECOVERY  FROM  MUSSELS  AND 
OYSTERS. 

Nancy-1   Univ.  (France).  Faculte  de  Pharmacie. 
L.  Schwartzbrod,  H.  Montanie,  and  C.  Lambert. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  291-293,  July  19,  1989.  1  tab,  15  ref. 

Descriptors:  *Viruses,  'Food  contamination, 
•Shellfish,  'Mussels,  *Oysters,  Extraction  meth- 
ods, Poliovirus. 

Two  viral  extraction  methods  using  mussels  and 
oysters  contaminated  under  conditions  approach- 
ing natural  ones  were  compared.  The  Finance  ex- 
traction method  is  accomplished  by  the  action  of  a 
saline  solution,  pH  9,  directly  on  the  visceral  mass. 
The  Baron  method  is  based  on  elution  of  the  virus 
from  finely  ground  and  homogenized  shellfish 
tissue  using  a  glycine  buffer,  pH  10.  The  Finance 
method  includes  a  concentration  step  using  ultra- 
centrifugation  while  the  Baron  method  does  not, 
so  a  secondary  concentration  step  using  a  method 
described  by  Katzenelson  was  incorporated.  The 
Baron  method  was  shown  to  be  much  more  effec- 
tive for  recovery  of  poliovirus  from  oysters  and 
mussels;  total  recoveries  were  4-fold  to  5-fold 
higher  for  mussels  and  4-fold  to  7-fold  higher  for 
oysters  using  the  Baron  method  compared  to  the 
Finance  one.  Addition  of  the  Katzenelson  concen- 
tration step  to  the  Baron  extraction  did  not  im- 
prove the  final  recovery  but  did  facilitate  viral 
isolation  and  quantification  by  reducing  the  eluate 
volume  4-fold.  Viral  recovery  from  finely  ground 
and  homogenized  shellfish  tissue  is  thus  clearly 
more  efficient  than  that  obtained  from  extraction 
of  the  visceral  mass.  Nonetheless,  the  former 
method  should  be  coupled  with  a  secondary  con- 
centration step.  (Sand-PTT) 
W89- 12826 


RAPID  DETECTION  OF  POLIOVIRUS  FROM 
WATERS  USING  MONOCLONAL  ANTI- 
BODIES. 

Public  Health  Lab.  Service,  Reading  (England). 

Royal  Berkshire  Hospital. 

J.  Sellwood,  and  L.  Smith. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  299-301,  July  19,  1989.  7  ref. 

Descriptors:  *Water  analysis,  'Viruses,  'Poliovi- 
rus, 'Monoclonal  antibodies,  Immunofluorescence, 
Culturing  techniques. 

Poliovirus  is  present  in  many  types  of  water  in  the 
environment.  A  rapid  detection  method  for  the 
presence  of  poliovirus  could  be  relevant  to  water 
management.  Virus  components  are  present  in  cell 
culture  from  6-18  hours  after  infection.  The  indi- 
rect immunofluorescent  staining  technique  can  be 
used  to  detect  the  components.  Monoclonal  anti- 
bodies may  provide  specific  and  sensitive  reagents 
for  this  test.  Two  of  more  than  50  mouse  mono- 
clonal antibodies  screened  were  able  to  recognize 


and  attach  to  poliovirus  3  infected  cells.  The  time 
at  which  fluorescence  was  detected  was  dependent 
on  the  initial  virus  concentration.  These  two  mon- 
oclonals  recognize  'early'  produced  structural  pro- 
tein before  its  configuration  into  a  mature  capsid. 
(Author's  abstract) 
W89- 12828 


ASSESSMENT  OF  VARIOUS  CELL  LINES  (IN- 
CLUDING MIXED-CELL  CULTURES)  FOR 
THE  DETECTION  OF  ENTERIC  VIRUSES  IN 
DIFFERENT  WATER  SOURCES. 

Tuebingen  Univ.  (Germany,  F.R.).  Hygiene  Inst. 

D.  Tougianidou,  M.  Jacob,  K.  Herbold,  T.  Hahn, 

and  B.  Flehmig. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  311-314,  July  19,  1989.  1  fig,  2  tab,  5 

ref. 

Descriptors:  'Water  analysis,  'Viruses,  'Entero- 
viruses, Cell  cultures,  Reoviruses,  Coxsackie  virus, 
Echovirus. 

In  testing  water  samples  from  different  sources  for 
possibly  pathogenic  enteric  viruses,  one  usually 
faces  a  problem:  viruses  are  highly  selective  with 
regard  to  cell  cultures.  Negative  results  in  one  cell 
culture  do  not  signify  that  the  water  is  free  of 
viruses.  In  order  to  develop  tests  both  sensitive  and 
reliable  a  series  of  assays  with  6  different  cell  lines 
were  developed.  Within  the  spectrum  of  these  6 
lines  a  wide  variety  of  enteric  viruses  could  be 
detected,  including  reoviruses,  coxsackie,  and 
echoviruses.  In  addition  to  being  reliable  the  tests 
should  be  cost-efficient  and  easy  to  handle.  (Au- 
thor's abstract) 
W89-12831 


OCCURRENCE  OF  CHLOROBENZENE  ISO- 
MERS IN  THE  WATER  COLUMN  OF  A  UK 
ESTUARY. 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12854 


DISTRIBUTION  AND  FRACTIONATION  OF 
HEAVY  METALS  IN  THE  CAUVERY  ESTU- 
ARY, INDIA. 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

V.  Subramanian,  A.  Ramanathan,  and  P. 

Vaithyanathan. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

6,  p  286-290,  June  1989.  4  fig,  3  tab,  18  ref. 

Descriptors:  'Pollution  load,  'Pollutant  identifica- 
tion, 'Heavy  metals,  'Estuaries,  'India,  'Marine 
sediments,  'Suspended  sediments,  Mercury,  Cad- 
mium, Aluminum,  Iron,  Zinc,  Manganese,  Copper, 
Nickel,  Chromium. 

Samples  of  freshly  deposited  bed  sediments  and 
water  samples  collected  at  six  locations  from  the 
Cauvery  Estuary,  India  were  analyzed  for  major 
and  minor  metals.  Total  suspended  sediments,  bed 
sediments,  and  size  fractionated  sediments  were 
analyzed  in  triplicate.  The  concentration  of  Fe, 
Mn,  Zn,  Cu,  Cd,  and  Hg  were  enriched  in  the 
suspended  sediments  relative  to  the  bed  sediments 
due  to  finer  size  and  organic  matter  content.  The 
<  4  micrometer  fractions  were  enriched  in  Cu,  Ni, 
Cr,  Cd,  and  Hg  when  compared  with  their  corre- 
sponding values  in  suspended  and  bed  sediments, 
although  the  <  4  micrometer  fractions  were  en- 
riched in  clay  fractions.  Fe  and  Mn  levels  in  the 
Cauvery  estuarine  sediments  appeared  to  be  on  the 
lower  side  when  compared  to  the  other  tropical 
estuaries  of  India  such  as  the  Godavari  and 
Krishna.  The  suspended  sediments  and  <  4  mi- 
crometer fractions  showed  an  enrichment  in  heavy 
metal  concentration.  The  high  percentage  of  the 
clays  in  the  <  4  micrometer  fractions  of  the  estua- 
rine bed  sediments  and  the  suspended  sediments 
suggest  that  the  detrital  components  in  the  sedi- 
ment do  not  contribute  major  amounts  of  heavy 
metals  to  the  sediments.  The  enrichment  of  heavy 
metals  in  the  particulates,  as  well  as  the  <  4 
micrometer  fractions  of  bed,  may  be  due  to  ex- 
change by  resuspension  or  settling,  between  these 
two  components.  The  metal/ Al  ratio  in  the  sedi- 


ments generally  increases  downstream  in  the  estu- 
ary. (Geiger-PTT) 
W89-12856 


ORGANOTIN  COMPOUNDS  IN  HARBOUR 
AND  MARINA  WATERS  FROM  THE  NORTH- 
ERN TYRRHENIAN  SEA. 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12857 


COMPARISON  OF  THE  EFFECT  OF  TRICLO- 
PYR  TRIETHYLAMINE  SALT  ON  TWO  SPE- 
CIES OF  DUCKWEED  (LEMNA)  EXAMINED 
FOR  A  7-  AND  14-DAY  TEST  PERIOD. 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 
and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 12866 


EVALUATION  OF  MANUFACTURED  INO- 
CULA  FOR  USE  IN  THE  BOD  TEST. 

Trinity  Coll.,  Dublin  (Ireland).  Environmental  Sci- 
ences Unit. 

G.  D.  Fitzmaurice,  and  N.  F.  Gray. 
Water  Research  WATRAG,  Vol.  23,  No.  5,  p  655- 
657,  May  1989.  1  tab,  5  ref. 

Descriptors:  'Biochemical  oxygen  demand, 
•Water  quality,  'Testing  procedures,  Comparison 
studies,  Wastewater. 

While  the  biochemical  oxygen  demand  (BOD5) 
test  remains  a  major  water  quality  measurement,  its 
repeatability  is  poor.  A  dehydrated  microbial  seed 
(Bioseed)  was  compared  with  seeds  taken  from 
various  effluent  treatment  works  using  a  standard 
glucose/glutamic  acid  solution.  A  2%  dilution  of 
the  stock  glucose/glutamic  acid  solution  was  pre- 
pared using  nutrient  dilution  water.  Each  batch 
was  aerated  and  seeded  with  the  respective  seeds 
at  the  rate  of  5  ml  seed/liter  dilution  water.  The 
dissolved  oxygen  concentration  in  the  samples, 
both  before  and  after  incubation  was  determined 
using  the  azide  modification  of  the  iodometric 
method.  The  repeatability  estimate  for  the  dehy- 
drated microbial  seed  was  significantly  better  than 
that  attained  using  either  raw  or  treated  effluents 
as  seed.  However,  the  accuracy  of  the  BOD5  test 
was  not  significantly  improved  by  the  use  of  the 
dehydrated  seed,  compared  with  fresh  wastewater 
seeds,  when  seven  replicates  were  used.  (Geiger- 
PTT) 
W89- 12870 


BACTERIOLOGICAL  MONITORING  OF  SEA- 
WATER:  I.  CORRELATION  BETWEEN  FECAL 
AND  TOTAL  COLIFORMS  AND  INTERPRE- 
TATION OF  THE  RESULTS  ACCORDING  TO 
THE  PRESENT  STANDARDS. 
Aix-Marseille-2  Univ.  (France).  Lab.  de  Microbio- 
logic. 

C.  Meynard,  J.  P.  Reys,  R.  Phan-Tan-Luu,  and  G. 
Dumenil. 

Water  Research  WATRAG,  Vol.  23,  No.  5,  p  663- 
666,  May  1989.  3  fig,  4  tab,  10  ref. 

Descriptors:  'Water  quality,  'Coliforms,  'Sea- 
water,  'Monitoring,  'Streptococcus,  Swimming, 
Correlation  coefficient,  France,  Bioindicators, 
Water  quality. 

In  France,  the  bacteriological  monitoring  of  recre- 
ational seawaters  includes  the  determination  of 
total  coliforms,  fecal  coliforms  and  fecal  strepto- 
cocci. Then,  the  sampling  locations  are  classified  in 
four  groups  (A,  B,  C  and  D)  according  to  the 
French  guidelines.  Data  of  five  laboratories  on  the 
French  Mediterranean  coast  were  statistically  ana- 
lyzed during  a  3-yr  period  (7821  samples).  Correla- 
tion coefficients  were  calculated  and  principal 
component  analysis  was  determined.  Correlation 
coefficients  between  total  coliforms  and  fecal  coli- 
forms were  found  to  be  significant  for  all  laborato- 
ries (confidence  level  =  99%).  However,  a  linear 
relationship  between  total  coliforms  and  fecal  coli- 
forms could  not  be  calculated.  Principal  compo- 
nent analysis  showed  a  redundance  of  total  and 
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fecal  values  to  determine  the  fecal  contamination 
of  recreational  seawaters  and  the  average  microbi- 
al pollution  did  not  always  correlate  with  the 
French  classification  of  the  seawater  quality.  (Au- 
thor's abstract) 
W89-12872 

SCREENING  OF  GROUND  WATER  SAMPLES 
FOR  VOLATILE  ORGANIC  COMPOUNDS 
USING  A  PORTABLE  GAS  CHROMATO- 
GRAPH. 

Geological  Survey,  Iowa  City,  IA. 
R.  C.  Buchmiller.  .        ,-.,.„„,„,, 

Ground  Water  Monitoring  Review  GWMKJJU, 
Vol.  9,  No.  3,  p  126-130,  1989.  4  fig,  3  tab,  3  ref. 

Descriptors:  'Water  analysis,  'Gas  chromatogra- 
phy, *Water  sampling,  'Organic  compounds,  "Pol- 
lutant identification,  Volatility,  Laboratory  equip- 
ment, Field  tests. 

A  portable  gas  chromatograph  was  used  to  screen 
32  ground  water  samples  for  volatile  organic  com- 
pounds. Seven  screened  samples  were  positive; 
four  of  the  seven  samples  had  volatile  orgamc 
substances  identified  by  second-column  confirma- 
tion. Four  of  the  seven  positive,  screened  samples 
also  tested  positive  in  laboratory  analyses  of  dupli- 
cate samples.  No  volatile  organic  compounds  were 
detected  in  laboratory  analyses  of  samples  that 
headspace  screening  indicated  to  be  negative.  Sam- 
ples that  contained  volatile  organic  compounds,  as 
identified  by  laboratory  analysis,  and  that  con- 
tained a  volatile  organic  compound  present  in  a 
standard  of  selected  compounds  were  correctly 
identified  by  using  the  portable  gas  chromato- 
graph. Comparisons  of  screened-sample  data  with 
laboratory  data  indicate  the  ability  to  detect  select- 
ed volatile  organic  compounds  at  concentrations  of 
about  one  microgram  per  liter  in  the  headspace  of 
water  samples  by  use  of  a  portable  gas  chromato- 
graph. (Author's  abstract) 
W89-12876 

IN-HOUSE  WELL  DRILLING  OPERATIONS 
FOR  A  GROUND  WATER  MONITORING  PRO- 
GRAM, SUFFOLK  COUNTY,  NEW  YORK. 

Suffolk  County  Dept.  of  Health  Services,  Haup- 
pauge,  NY.  Groundwater  Resources  Bureau. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-12879 

AQUATIC  INVERTEBRATE  SURVEYS  AS  A 
WATER  QUALITY  MANAGEMENT  TOOL  IN 
THE  ANGLIAN  WATER  REGION. 

Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

C.  A.  Extence,  and  A.  J.  D.  Ferguson. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  4,  No.  2,  p  139-146,  July  8,  1989. 
12  tab,  13  ref. 

Descriptors:  'Lincoln  Quality  Index,  'Water  qual- 
ity management,  'Bioindicators,  'Monitoring, 
•Bioindicators,  'Environmental  policy,  Pollution 
load,  Wastewater  treatment,  Economic  aspects. 

Biological  data  were  used  to  manage  water  quality 
in  the  Anglian  Water  region.  The  Lincoln  Quality 
Index,  (LQI)  employs  invertebrate  populations  as 
bioindicators  due  to  their  sedimentary  behavior 
and  range  of  response  to  both  toxic  and  organic 
pollutants.  LQI  values  range  from  A,  excellent  to 
I,  very  poor  quality.  LQI  targets  for  review  quality 
objectives  are:  B  for  salmonid  fisheries,  C  for 
direct  potable  water  supply.  D  for  potable  water 
supply  via  impoundment  and  cyprinid  fisheries. 
This  technique  was  used  in  detecting  and  determin- 
ing the  significance  of  intermittent  and  shock  pol- 
lution loads  in  Lincoln  Chalk  streams  as  well  as 
determining  the  impact  of  deteriorating  sewage 
effluent  quality.  The  adoption  of  the  Lincoln  Qual- 
ity Index  method  offers  the  opportunity  for  sub- 
stantial cost  savings,  as  well  as  allowing  water 
quality  surveillance  programs  to  be  undertaken 
with  increased  flexibility.  (Author's  abstract) 
W89-12913 


Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
N.  Nyholm,  and  T.  Kallqvist. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  8,  p  689-703,  1989.  2  fig,  1 
tab,  80  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Toxicology, 
•Algae,  Reviews,  Laboratory  methods,  Culturing 
techniques,  Data  interpretation. 

A  critical  review  of  batch-culture  freshwater  algal 
toxicity  test  methods  (algal  growth  inhibitions 
tests)  is  presented.  Interlaboratory  comparisons 
have  revealed  that  the  results  from  such  tests  can 
vary  greatly,  in  some  cases  by  more  than  three 
orders  of  magnitude.  The  potential  causes  of  varia- 
bility are  the  physical/chemical  experimental  pa- 
rameters. Algal  tests,  however,  need  not  be  strictly 
standardized  in  order  to  be  reproducible  if  tests  are 
appropriately  conducted  and  the  experimental  pa- 
rameters are  understood  and  controlled.  Many 
algal  toxicity  data  reported  in  the  literature  seem 
to  have  been  generated  from  tests  performed  with 
an  excessively  high  biomass  and  under  poor  gas- 
exchange  conditions,  the  combination  of  which 
will  cause  an  insufficient  supply  of  carbon  dioxide 
leading  to  high  pH  levels  and  sometimes  even  to 
mass-transport  (carbon  dioxide)-limited  linear 
growth.  Poor  gas-exchange  conditions  will  prevail 
unless  the  test  flasks  are  shaken  or  aerated  continu- 
ously. Literature  data  on  the  toxicity  of  chemicals 
to  algae  should  therefore  be  used  only  with  careful 
evaluation  of  the  test  method  involved.  (Author's 
abstract) 
W89- 13024 


MARINE  COMPLEX  EFFLUENT  TOXICITY 
PROGRAM:  TEST  SENSITIVITY,  REPEATABI- 
LITY AND  RELEVANCE  TO  RECEIVING 
WATER  TOXICITY. 

Environmental  Research  Lab.,  Narragansett,  RI. 
S.  C.  Schimmel,  G.  E.  Morrison,  and  M.  A.  Heber. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  8,  p  739-746,  1989.  1  fig,  5 
tab,  1 1  ref. 

Descriptors:  'Toxicity,  'Toxicology,  'Water  anal- 
ysis, 'Marine  plants,  'Marine  algae,  'Fish,  'Inver- 
tebrates, 'Pollutant  identification,  'Bioassay,  In- 
dustrial wastewater,  Municipal  wastewater,  Ef- 
fluents, Echinoderms,  Mysids,  Estuaries,  Laborato- 
ry methods,  Coastal  waters. 

In  March  1984,  the  U.S.  Environmental  Protection 
Agency  issued  a  significant  change  in  procedures 
regulating  toxic  materials  in  effluents  through  the 
National  Pollutant  Discharge  Elimination  System 
(NPDES).  Concurrent  with  this  toxicity-based  ef- 
fluent control   policy,   the  EPA  established   the 
marine/estuarine  component  of  the  Complex  Efflu- 
ent  Toxicity    Testing    Program    (CETTP).    The 
CETTP  was  established  to  provide  reliable,  sensi- 
tive and  environmentally  meaningful  test  protocols 
that  could  be  used  to  detect  toxic  industrial  and 
municipal  effluents  within  the  NPDES.  Five  toxic- 
ity test  methods  have  been  developed  and  validat- 
ed for  the  program  since  1984  using  a  marine  plant 
(Champia   parvula),    two   invertebrates   (Arbacia 
punctulata  and  Mysidopsis  bahia)  and  two  fish 
(Cyprinodon   variegatus   and   Menidia  beryllina). 
The  laboratory  precision  test  results  for  the  meth- 
ods were  acceptable;  coefficients  of  variation  for 
all  methods  were  less  than  54%,  averaging  34%. 
Numerous  field  tests  were  conducted  using  these 
methods  and  the  results  indicate  that  tests  on  re- 
ceiving waters  (in  which  effluent  concentrations 
could  be  estimated  through  controlled  dye  studies) 
accurately    reflect   the   toxicity   of  the   effluents 
measured  directly.  Receiving  water  impacts,  when 
observed,  were  generally  near-field  in  nature.  The 
test  methods  developed  are  sensitive,  efficient,  reli- 
able and  environmentally  relevant  measures  of  ef- 
fluent toxicity  and  offer  promise  for  reducing  ad- 
verse  impacts    from    point-source    discharges   in 
near-coastal  waters.  (Author's  abstract) 
W89- 13028 


METHODS  FOR  GROWTH  INHIBITION  TOX- 
ICITY TESTS  WITH  FRESHWATER  ALGAE. 


EFFECT  OF  SUPPLEMENTARY  DIETARY 
COPPER  ON  COPPER  AND  METALLOTH- 
IONEIN  LEVELS  IN  THE  FISH,  DAB,  LI- 
MANDA  LIMANDA. 


Institute  of  Marine  Biochemistry,  Aberdeen  (Scot- 
land). 

J.  Overnell,  and  R.  Mcintosh. 
Marine  Environmental  Research  MERSDW,  Vol. 
26,  No.  4,  p  237-247,  1988.  1  fig,  3  tab,  21  ref. 

Descriptors:  'Fish,  'Copper,  'Bioassay,  'Pollutant 
identification,  'Metallothioneins,  Dab,  Limanda, 
Zinc,  Liver,  Kidneys,  Tissue  analysis. 

Common  dab  were  fed  a  casein  based  diet  contain- 
ing Cu  at  a  concentration  of  1.4  mg  Cu/kg  (dry 
weight)  or  a  similar  diet  supplemented  with  200 
mg  CuAg.  Fish  were  sampled  after  10  weeks  and 
20  weeks  and  hepatic  and  renal  Cu,  Zn  and  metal- 
lothionein  concentrations  were  measured.  All  he- 
patic cytosolic  Cu  in  test  and  control  fish  co-eluted 
from  Sephadex  G-75  with  metallothionein,  as  did 
some  of  the  cytosolic  Zn.  After  20  weeks  there 
was  three  times  as  much  of  this  metallothionein- 
bound  Cu  in  the  livers  of  the  test  fish  compared  to 
the  controls,  although  metallothionein  concentra- 
tion was  little  elevated.  It  is  proposed  that  cytoso- 
lic liver  Cu  concentration  or  heat  stable  liver  Cu 
concentration  can  be  used  as  an  indication  of 
excess  dietary  Cu  in  the  dab  Limanda  limanda. 
(Author's  abstract) 
W89-13039 


ENVIRONMENTAL  HAZARD  OF  EIGHT 
CHEMICALS  PRESENT  IN  THE  RHINE 
RIVER. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
E.  Halfon,  and  R.  Bruggemann. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  815-820,  1989.  1  fig,  3  tab,  13  ref. 

Descriptors:  'Risk  assessment,  'Graphical  meth- 
ods, 'Numerical  analysis,  'Rhine  River,  'Hazard- 
ous materials,  'Chemical  analysis,  Rivers,  Toxici- 
ty, Disulfoton,  Dinitroorthocresol,  Propetamphos, 
Thiometon,  Parathion,  Etrimphos,  Metoxuron, 
Fenitrothion. 

The  environmental  hazard  is  ranked  for  eight 
chemicals:  (1)  Disulfoton,  (2)  Dinitroorthocresol, 
(3)  Propetamphos,  (4)  Thiometon,  (5)  Parathion, 
(6)  Etrimphos,  (7)  Metoxuron,  (8)  Fenitrothion. 
Five  attributes  related  to  the  toxicity,  physico- 
chemical  characteristics  and  the  fate  are  used  to 
rank  the  chemicals.  Results  by  two  ranking  meth- 
ods show  that  these  chemicals  can  be  divided  into 
two  groups,  (the  most  hazardous  including  Dini- 
troorthocresol, Propetamphos,  and  Parathion  and 
the  least  hazardous  including  Disulfoton,  thiome- 
ton, Etrimphos,  Metoxuron  and  Fenitrothion). 
Hasse  diagrams  allow  one  to  visually  compare 
chemicals  based  in  many  test  results  which  might 
otherwise  be  very  confusing  when  displayed  in  a 
table  form.  The  Hasse  diagram  is  an  effective 
graphical  display  of  data  difficult  to  understand 
otherwise.  The  ranking  procedure,  using  a  vectori- 
al approach,  is  applicable  to  a  variety  of  problems 
in  environmental  toxicology.  Once  data  have  been 
collected,  a  computer  can  process  them  in  a  few 
seconds.  A  graphical  display  program  has  been 
developed  for  desktop  computers.  The  number  of 
classification  levels  is  directly  proportional  to  the 
number  of  chemicals  and  inversely  proportional  to 
the  number  of  criteria;  in  fact,  the  more  criteria 
considered  at  the  same  time,  the  higher  the  proba- 
bility of  contradictions  in  the  data  and  the  higher 
the  probability  of  having  fewer  discrimination 
levels.  (Miller-PTT) 
W89-13058 

BACILLUS  SUBTILIS/MICROSOME  REC- 
ASSAY  FOR  THE  DETECTION  OF  DNA  DAM- 
AGING SUBSTANCES  WHICH  MAY  OCCUR 
IN  CHLORINATED  AND  OZONATED 
WATERS. 

Kyoto  Univ.,  Otsu  (Japan).  Lab.  for  Control  of 
Environmental  Micropollutants. 
S.  Matsui,  R.  Yamamoto,  and  H.  Yamada. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  875-887,  1989.  13  ref.  Japan  Ministry 
of' Education,  Science  and  Culture  no.  61850102. 
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Descriptors:  'Bacillus,  'Mutagenicity,  'Nucleic 
acids,  'Bioassay,  'Water  treatment,  'Wastewater 
treatment,  'Wastewater  disposal,  'Chlorination, 
•Ozonation,  Deoxyribonucleic  acid,  Chloroform, 
Bromoform,  Heptachlor,  DDT,  Trichloroethylene, 
Acetaldehyde,  Propionaldehyde,  Carvone,  Hex- 
achloropentadiene. 

The  liquid  Bacillus  subtilis/microsome  recombina- 
tion-assay method  was  applied  to  twenty  chlorinat- 
ed chemicals  and  fourteen  aldehydes  which  may 
occur  in  chlorinated  and  ozonated  waters.  The 
results  showed  that  substances  could  be  classified 
into  four  categories:  (1)  strongly  DNA  damaging, 
(2)  DNA  damaging,  (3)  not  DNA  damaging,  and 
(4)  reverse.  A  new  indicator,  rec-gram,  was  intro- 
duced to  quantitatively  evaluate  the  DNA  damag- 
ing potential  of  substances.  Bromoform,  chloro- 
form, dibromochloromethane,  dichlorobromo- 
methane,  carbontetrachloride,  tetrachloroethylene, 
and  six  other  chlorinated  chemicals  showed  direct 
or  indirect  DNA  damaging  potential.  Heptachlor, 
trans-chlordane,  p,p'-DDT,  and  three  other  chemi- 
cals showed  the  reverse  effect  with  or  without  S9 
activation.  Trichloroethylene  and  pentachloro- 
phenol  showed  neither  DNA  damaging  potential 
nor  the  reverse  effect.  Acetaldehyde,  benzalde- 
hyde,  formaldehyde,  glyoxal,  acrolein,  acetylace- 
tone,  isophorone,  and  3-methyl-2-butanone  showed 
direct  or  indirect  DNA  damaging  potential.  Pro- 
pionaldehyde, furfurol,  and  two  other  aldehydes 
showed  the  reverse  effect  with  or  without  S9 
activation.  Carvone  and  n-valeraldehyde  showed 
neither  DNA  damaging  potential  nor  the  reverse 
effect.  On  the  rec-gram  scale,  hexachlorocyclopen- 
tadiene  and  hexachloropentadiene  showed  the 
strongest  DNA  damaging  potential  of  the  test  sub- 
stances. Seven  chlorinated  chemicals  and  alde- 
hydes showed  DNA  damaging  potential  although 
they  had  been  shown  to  be  not  mutagenic  with  the 
Ames  system.  (Author's  abstract) 
W89- 13064 


PRACTICAL  ODOUR  NUISANCE  GAUGING: 
TWO  CASE  STUDIES  OF  OBJECTIVE  ODOUR 
QUANTIFICATION  IN  AGRICULTURE  AND 
INDUSTRY. 

National  Inst,  for  Water  Research,  Bellville  (South 

Africa).  Cape  Regional  Lab. 

A.  J.  duToit. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  1077-1087,  1989.  6  fig,  9  tab,  12  ref. 

Descriptors:  'Odors,  'Organoleptic  properties, 
•Pollutant  identification,  'Testing  procedures, 
•Waste  disposal,  *Odor  control,  *Farm  wastes, 
'Industrial  wastes,  Nuisance,  Quantification,  Case 
studies. 

The  quantification  of  odor  problems  associated 
with  liquid  and  solid  agricultural  and  industrial 
wastes  has  long  been  a  controversial  subject  be- 
cause of  the  generally  subjective  nature  of  the 
methods  used  in  evaluating  odor-related  com- 
plaints. To  overcome  this  problem,  a  scheme  was 
devised  which  included  three  separate  quantifica- 
tion techniques,  researched  both  locally  and 
abroad.  The  collective  scheme  was  introduced  as 
the  Practical  Odor  Nuisance  Gauging  method. 
This  technique  has  been  applied  in  a  number  of 
local  odor-related  investigations  and  updated 
throughout  in  order  to  render  it  more  practical  and 
acceptable.  Two  case  studies  are  included  to  serve 
as  examples  of  the  application  of  this  scheme.  It  is 
shown  that  odor  nuisances  were  indeed  present  or 
were  likely  to  occur  at  the  sites  investigated.  (Au- 
thor's abstract) 
W89- 13083 


MULTIPLE  TESTING  APPROACH  FOR 
HAZARD  EVALUATION  OF  COMPLEX  MIX- 
TURES IN  THE  AQUATIC  ENVTRONMENT: 
THE  USE  OF  DIESEL  ODL  AS  A  MODEL. 

National  Fisheries  Contaminant  Research  Center, 
Columbia,  MO. 

B.  T.  Johnson,  and  V.  I.  Romanenko. 
Environmental  Pollution  ENPOEK,  Vol.  58,  No. 
2/3,  p  221-235,  1989.  1  fig,  6  tab,  25  ref. 

Descriptors:  'Risk  assessment,  'Pollutant  mixtures, 
•Bioindicators,   'Water   analysis,   'Toxicity,   'Oil 


spills,  'Model  testing,  'Water  pollution  effects, 
•Aquatic  environment,  Laboratory  equipment, 
Ponds,  Ecological  effects,  Lake  sediments,  Water 
quality,  Plant  populations,  Animal  growth,  Lim- 
nology, Microbiological  studies,  Testing  proce- 
dures, Biodegradation,  Cleanup. 

Traditional  single  species  toxicity  tests  and  multi- 
ple component  laboratory  scaled  microcosm  assays 
were  combined  to  assess  the  toxicological  hazard 
of  diesel  oil,  a  model  complex  mixture,  to  a  model 
aquatic  environment.  The  immediate  impact  of 
diesel  oil  dosed  on  a  freshwater  community  was 
studied  in  a  model  pond  microcosm  over  14  days:  a 
7-day  dosage  and  a  7-day  recovery.  A  multicom- 
ponent  laboratory  microcosm  was  designed  to 
monitor  the  biological  effects  of  diesel  oil  on 
water,  sediment,  plants,  and  animals.  To  determine 
the  sensitivity  of  each  part  of  the  community  to  the 
contamination  and  how  the  community  recovered 
when  the  oil  dissipated,  limnological,  toxicological, 
and  microbiological  variables  were  considered. 
Significant  occurrences  during  the  spill  period 
were  observed:  (1)  a  community  production  and 
respiration  perturbation  indicated  by  a  decrease  in 
dissolved  oxygen  and  redox  potential  and  a  con- 
comitant increase  in  alkalinity  and  conductivity; 
(2)  marked  changes  in  microbiota  of  sediments, 
including  increased  bacterial  productivity  and 
greatly  increased  numbers  of  bacterial  oil  de- 
graders;  and  (3)  column  water  acutely  toxic  to  two 
model  taxa.  Following  the  simulated  cleanup  pro- 
cedure to  remove  the  oil  slick,  the  recovery  period 
was  characterized  by  a  return  to  control  values. 
The  term  'toxicosm'  is  proposed  to  describe  this 
approach  to  aquatic  toxicological  hazard  evalua- 
tion, and  is  a  valuable  tool  for  screening  aquatic 
contaminants.  (Author's  abstract) 
W89-13156 


DETERMINATION  OF  NITRITE  IN  DRINK- 
ING WATER  AND  ENVIRONMENTAL  SAM- 
PLES BY  ION  EXCLUSION  CHROMATOGRA- 
PHY WITH  ELECTROCHEMICAL  DETEC- 
TION. 

Kim  and  Associates,  Wayland,  MA. 
H.  Kim,  and  Y.  Kim. 

Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  14, 
p  1485-1489,  July   15   1989.   5  fig,   1  tab,  21  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Nitrites,  'Drinking  water,  'Chromatogra- 
phy, 'Water  analysis,  Rain,  Lakes,  Ion  exchange, 
Spectrophotometry,  Soil  types. 

An  extremely  sensitive  determination  of  nitrite  in 
drinking  water  (tap  water  and  underground  water) 
and  environmental  samples  (rain,  lake  water,  and 
soil)  was  achieved  by  ion  exclusion  chromatogra- 
phy (IEC)  with  electrochemical  (EC)  detection. 
Potential  interferences  in  the  determination  of  ni- 
trite by  the  standard  spectrophotometric  method 
or  by  the  ion  exchange  chromatographic  method 
with  either  conductivity  detection  or  UV  detection 
were  eliminated.  The  detection  limit  was  0.1  ppb 
without  preconcentration.  No  nitrite  was  observed 
from  tap  water  or  underground  drinking  water. 
The  recoveries  of  nitrite  added  to  tap  water  at 
0.02,  0.1,  and  1  ppm  levels  were  between  96  and 
104.5%.  The  average  coefficient  of  variation  was 
4.7%.  The  recovery  results  were  in  good  agree- 
ment with  those  obtained  by  the  standard  spectro- 
photometric method.  Nitrite  concentrations  be- 
tween 0.068  and  0.19  ppm  were  observed  in  rain 
within  a  week  period.  A  greater  variation,  between 
0.015  and  0.26  ppm,  was  observed  in  lake  water. 
Amounts  of  19.1  ppm  and  0.50  ppm  nitrite  were 
observed  from  fertilized  and  unfertilized  soil,  re- 
spectively. (Author's  abstract) 
W89-13193 


WATER  QUALITY  CLASSIFICATION. 

Cranfield  Inst,  of  Tech.  (England). 

W.  Lorch. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.   1987.  p  84-95,  3  tab,  2  ref. 

Descriptors:  'Water  chemistry,  'Water  quality, 
•Classification,  'Pollutants,  'Chemical  properties, 
Biological  properties,  Radiochemical  analysis, 
Conductivity,  Resistivity,  Dissolved  solids.  Hydro- 


gen ion  concentration,  Hardness,  Water  softening, 
Potable  water,  Economic  aspects. 

In  this  chapter  a  broad  approach  was  used  to 
classify  water  quality,  taking  into  account  not  only 
purified  water  and  its  suitability  for  use,  but  also 
contaminants  in  the  feedwater  that  influence  the 
process  choice,  operation,  and  economics.  The 
physical,  chemical,  biological,  and  radiological  pa- 
rameters are  examined.  Physical  parameters  in- 
clude taste,  odor,  color,  turbidity,  and  colloidal 
state.  Chemical  parameters  may  be  specific:  con- 
ductivity, pH,  degree  of  hardness,  acidity  on  alka- 
linity, or  may  be  a  specific  ion,  chemical,  chemical 
class  or  dissolved  gas.  Parameters  indicative  of 
organic  and  biological  pollution  may  be  ascer- 
tained by  the  biochemical  or  chemical  oxygen 
demand  as  well  as  by  the  presence  of  bacteria.  The 
measures  used  to  define  water  quality  (expressed  in 
internationally  uniform  units)  included  conductivi- 
ty, resistivity,  total  dissolved  solids,  and  pH.  Other 
indicators  of  water  characteristics  or  quality  not 
usually  expressed  in  units,  including  soft  and  hard 
water,  permanent  and  temporary  hardness,  and 
potable  water,  also  are  defined.  (See  also  W89- 
13208)  (Hammond-PTT) 
W89-13212 


USE  OF  DAPHNIA  MAGNA  AND  MYSIDOP- 
SIS  ALMYRA  TO  ASSESS  SEDIMENT  TOXICI- 
TY. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
H.  E.  Tatem. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  269-281,  5  tab,  28  ref. 

Descriptors:  'Bioindicators,  'Pollutant  identifica- 
tion, 'Daphnia,  'Toxicity,  'Water  pollution  ef- 
fects, 'Bioassay,  Crustaceans,  Sediment  contamina- 
tion, Lethal  limit,  Salinity,  Estuaries,  Metals,  Pesti- 
cides,  Polychlorinated  biphenyls,   Hydrocarbons. 

Daphnia  magna  have  been  shown  to  be  useful 
organisms  for  screening  contaminated  sediments 
for  acute  toxicity  and  for  determination  of  suble- 
thal effects  on  growth.  This  freshwater  species 
demonstrated  acceptable  control  survival  in  a  4 
parts  per  thousand  (ppt)  salinity  water  and  re- 
vealed better  survival  when  exposed  to  the  con- 
taminated sediments  at  a  4  ppt  compared  to  2  ppt 
salinity.  The  data  suggest  that  sediment  toxicity 
tests  should  be  run  for  at  least  120  hr  to  insure 
definitive  results  of  either  acute  toxicity  or  suble- 
thal effects.  Contaminated  sediments  (four  samples 
containing  varying  amounts  of  metals,  PCB's,  pes- 
ticides, and  polycyclic  aromatic  hydrocarbons) 
held  at  4  C  for  5  months  were  shown  to  be  toxic 
and  retained  their  toxicity  for  12  months  of  stor- 
age. The  toxicity  was  generally  related  to  the 
overall  concentration  of  chemical  contaminants  in 
the  sediments.  The  Mysidopsis  results  were  not 
conclusive  but  suggest  that  mysids  exposed  to  the 
sediments  at  14  ppt  salinity  were  not  as  sensitive  to 
the  two  most  heavily  contaminated  sediments  as 
the  Daphnia.  The  Daphnia  were  easily  weighed 
after  the  sediment  tests  and  can  be  observed  for 
reproductive  effects.  The  Daphnia  weight  data 
supported  the  toxicity  data  and  can  be  used  to 
show  the  relative  health  of  the  test  animals.  Weight 
data  from  one  experiment  showed  a  harmful  effect 
of  one  of  the  sediments  that  was  not  apparent  from 
the  toxicity  data  alone.  (See  also  W89- 13231) 
(Lantz-PTT) 
W89-13258 


INVESTIGATION  OF  THE  STRUCTURAL  FEA- 
TURES AND  INTERACTIONS  OF  AQUATIC 
FULVIC  ACIDS  IN  SURFACE  AND  GROUND- 
WATER. 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-13357 


DATA   ON   GROUNDWATER   QUALITY, 
CARSON  VALLEY  AND  TOPAZ  LAKE  AREAS, 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


DOUGLAS  COUNTY,  NEVADA,  FOR  YEAR 
ENDING  SEPTEMBER  1986. 

Geological  Survey,  Carson  City,  NV. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13365 

ESTIMATING  POTENTIAL  GROUND  AND 
SURFACE  WATER  POLLUTION  FROM  LAND 
APPLICATION  OF  POULTRY  LITTER-II. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13399 

INFLUENCE  OF  DISCHARGE  AND  URBAN- 
IZATION ON  THE  CONCENTRATION,  SPECI- 
ATION,  AND  BIOAVAILABILITY  OF  TRACE 
METALS  IN  THE  RARITAN  RIVER,  NEW 
JERSEY 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13402 

5B.  Sources  Of  Pollution 

FATE  AND  TRANSPORT  OF  BIOLOGICAL 
AND  INORGANIC  CONTAMINANTS  FROM 
ON-SITE  DISPOSAL  OF  DOMESTIC 
WASTEWATER. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
R.  B.  Reneau,  C.  Hagedorn,  and  M.  J.  Degen. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
18,  No.  2,  p  135-144,  April/June  1989.   105  ref. 

Descriptors:  *Path  of  pollutants,  'Septic  tanks, 
•Soil  disposal  fields,  *Wastewater  disposal,  *Fate 
of  pollutants,  Waste  disposal,  Wastewater,  Pollut- 
ants, Water  quality,  Domestic  wastewater,  Envi- 
ronmental quality,  Percolation,  Research  priorities. 

The  potential  impact  of  selected  biological  and 
chemical     contaminants     present     in     domestic 
wastewater  on  environmental  quality  is  addressed. 
An  on-site  wastewater  disposal  system  (OSWDS) 
is  the  primary  method  for  domestic  waste  disposal 
in  sparsely  populated  areas  and  in  numerous  subur- 
ban counties.  The  most  common  OSWDS  is  a 
septic  tank  with  a  subsurface  soil  absorption  system 
that  relies  on  gravity  to  move  wastewater  from  the 
residence  to  the  soil  with  rninimal  pretreatment  of 
waste  before  application  to  the  soil.  Much  of  the 
renovation  occurs  as  the  wastewater  percolates 
through  the  soil  prior  to  reaching  ground  or  sur- 
face waters.  In  1980,  20.9  million  residences  ap- 
plied  approximately    140  billion   L   of  domestic 
wastewater  to  U.S.  soils  each  day.  These  numbers 
emphasize  the  need   for  assessing  the  effect  of 
OSWDS  on  the  quality  of  the  environment.  Ineffi- 
cient use  of  a  soil's  renovative  capacity  (primarily 
because  of  poor  effluent  distribution)  can  result  in 
extensive  travel  distances  for  biological  or  chemi- 
cal contaminants  as  well  as  hydraulic  failure  of  the 
OSWDS.  The  need  for  further  investigation  of  the 
potential  for  water  contamination  from  nitroge- 
nous   components    and    possible    mechanisms    to 
reduce  the  degradation  potential  of  N  is  addressed. 
Most  studies  assume  that  the  dynamics  of  viral 
translocation  through  soil  resemble  those  of  fecal 
bacteria.   This  assumption   may   not  be  correct. 
Lastly,  a  critical  examination  of  fate  of  N,  viruses, 
and  fecal  bacteria  introduced  into  soils  via  alterna- 
tive OSWDS  and  modified  conventional  OSWDS 
should  be  a  priority  research  initiative.  (Author's 
abstract) 
W89-12173 


CHEMISTRY  OF  RAINWATER  AND  CLOUD 
WATER  AT  REMOTE  SITES  IN  ALASKA  AND 
OREGON. 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Juneau,  AK.  Forestry  Sciences  Lab. 
B.  T.  Bormann,  R.  F.  Tarrant,  M.  H.  McClellan, 
and  T.  Savage. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
18,  No.  2,  p  149-152,  April/June  1989.  4  fig,  2  tab, 
12  ref. 


Descriptors:  'Cloud  liquid  water,  *Acid  rain,  'Air 
pollution,  *Precipitation,  *Rainfall,  'Alaska, 
•Oregon,  *Chemistry  of  precipitation,  Acidic 
water,  Clouds,  Sulfates,  Sodium,  Chlorides,  Ni- 
trates, Ammonium,  Magnesium,  Potassium,  Cy- 
cling nutrients,  Water  pollution  effects. 

Cloud  water  and  rainwater  were  examined  at 
remote  sites  in  southeastern  Alaska  and  coastal 
Oregon  using  standardized  collection  and  analyti- 
cal techniques.  Cloud  water  and  rainwater  were 
characterized  by  extremely  low  concentrations  of 
most  ions  except  S04(~),  Na(+),  and  Cl(-).  Acidi- 
ty was  greater  than  expected  because  of  organic 
acids  from  unknown  sources.  Concentrations  of 
N03(-)  and  NH4(+)  were  extremely  low,  especial- 
ly compared  to  samples  collected  similarly  in  the 
eastern  USA.  Rainwater  did  not  differ  between 
Alaska  and  Oregon  except  in  concentrations  of 
Ca(++),  Mg(++)>  K(+),  (Na(  +  ),  and  Cl(-). 
Cloud  water  generally  had  higher  concentrations 
of  ions  than  rainwater  especially  in  N03(-), 
NH4(+),  and  S04(~).  Ion  concentrations  were 
highly  variable  and  non-normally  distributed. 
Sample  sizes  in  future  studies  should  be  large  (> 
40).  Cloud  water  deposition  may  be  very  important 
in  terms  of  potential  pollution  effects  and  nutrient 
cycling  in  ecosystems  with  frequent  cloud  cover. 
(Author's  abstract) 
W89-12175 

REASONS  FOR  THE  ACCLIMATION  FOR  2,4- 
D  BIODEGRADATION  IN  LAKE  WATER. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
S.  Chen,  and  M.  Alexander. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
18,  No.  2,  p  153-156,  April/June  1989.  3  fig,  1  tab, 
14  ref.  USDA  grant  87-CRSR-2-2977. 

Descriptors:  *Phenoxy  acid  herbicides,  *Fate  of 
pollutants,  *Acclimatization,  *Biodegradation, 
♦Microbial  degradation,  *Lakes,  "Herbicides,  Bac- 
teria, Population  dynamics,  New  York. 

A  study  was  undertaken  to  determine  reasons  for 
the  occurrence  of  an  acclimation  period  for  the 
biodegradation  of  2,4-dichlorophenoxyacetate  (2,4- 
D)  in  lake  water  (from  Cayuga  or  Beebe  Lakes, 
Ithaca,  NY).  The  length  of  the  acclimation  period 
was  not  affected  by  removal  of  cycloheximide  and 
nystatin.  The  population  of  2,4-D-degrading  bacte- 
ria increased  long  before  2,4-D  loss  was  detected, 
and  herbicide  loss  was  evident  only  when  the 
population  size  was  large.  The  acclimation  phase 
was  virtually  eliminated  if  a  culture  of  2,4-D-utiliz- 
ing  bacteria  was  added  to  lake  water.  A  culture  of 
glucose-grown  2,4-D-degrading  bacteria  metabo- 
lized the  herbicide  in  a  time  interval  far  shorter 
than  the  acclimation  phase.  The  time  for  acclima- 
tion was  identical  in  14  replicate  samples  of  the 
same  lake  water.  These  data  suggest  that  the  length 
of  the  acclimation  phase  is  not  mainly  a  result  of 
the  time  for  reduction  of  grazing  pressure  on  2,4- 
D-degrading  bacteria,  the  destruction  of  antimicro- 
bial compounds,  the  decomposition  of  alternative 
C  sources  used  preferentially  to  the  herbicide,  in- 
duction of  the  requisite  enzymes,  or  the  appear- 
ance of  a  mutant  able  to  utilize  the  pesticide.  The 
acclimation  for  2,4-D  degradation  in  lake  water 
appears  chiefly  to  reflect  the  time  for  a  small 
population  of  bacteria  able  to  use  the  compound  to 
become  sufficiently  large  to  cause  a  detectable  loss 
of  the  chemical.  (Author's  abstract) 
W89-12176 

DELD/ERY  OF  NONPOINT-SOURCE  PHOS- 
PHORUS FROM  CULITVATED  MUCKLANDS 
TO  LAKE  ONTARIO. 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Bureau  of  Technical  Services  and 
Research. 

P.  Longabucco,  and  M.  R.  Rafferty. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
18,  No.  2,  p  157-163,  April/June  1989.  5  fig,  3  tab, 
18  ref.  USEPA  grant  no.  R005725. 

Descriptors:  *Nonpoint  pollution  sources,  'Culti- 
vated lands,  *Muck  soils,  *Path  of  pollutants, 
•Water  pollution  sources,  *Phosphorus,  *Lake  On- 
tario, Fate  of  pollutants,  Cropland,  Mucklands, 
New  York,  Agricultural  watersheds,  Runoff. 


Cultivated  mucklands  (Histosols)  in  western  New 
York  State  were  investigated  as  a  nonpoint  source 
of  phosphorus  (P)  to  Lake  Ontario.  The  70,500  ha 
Oak  Orchard  Creek  watershed,  which  contains 
3250  ha  of  heavily  fertile  muck  cropland,  was 
monitored  at  several  sites  for  a  year  in  order  to 
construct  a  P  budget  for  the  system  and  determine 
the  mucklands'  relative  contribution.  Runoff 
during  the  late  winter-early  spring  period  appears 
to  be  the  most  important  hydrologic  factor  in 
governing  annual  phosphorus  loading  from  the 
mucklands,  greater  than  either  total  precipitation 
or  total  runoff  for  the  year.  Surplus  P  leached  from 
muckland  soils  and  delivered  to  the  creek  in  sub- 
surface runoff  accounts  for  the  large  dissolved  P 
load  measured  in  the  creek  at  the  study  site  drain- 
ing the  muck  cropland.  At  this  stream  monitoring 
location,  the  mucklands  represented  only  27%  of 
the  drainage  area,  but  were  estimated  to  contribute 
between  55  and  86%  of  the  annual  dissolved  reac- 
tive P  (DRP)  load.  The  load  from  Oak  Orchard 
Creek  to  Lake  Ontario  for  the  study  period  was 
37,000  kg  of  the  total  P  (TP),  20,000  kg  of  which 
was  DRP.  Half  of  the  P  load  was  delivered  to 
Lake  Ontario  in  3  months-March,  April,  and 
May-when  rain  and  snowmelt  produced  signifi- 
cant runoff  and  high  creek  flows.  A  mass  balance 
calculation  suggests  that  as  much  as  72%  of  the 
DRP  load  and  39%  of  the  TP  load  entering  Lake 
Ontario  from  Oak  Orchard  Creek  could  be  attrib- 
uted to  P  losses  from  the  cultivated  mucklands 
located  65  km  upstream.  (Author's  abstract) 
W89-12177 


ENVIRONMENTAL  FATE  OF  PICLORAM 
USED  FOR  ROADSIDE  WEED  CONTROL. 

Montana  Univ.,  Missoula.  Gordon  Environmental 
Studies  Lab. 

V.  J.  Watson,  P.  M.  Rice,  and  E.  C.  Monnig. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
18,  No.  2,  p  198-205,  April/June  1989.  6  tab,  48  ref. 

Descriptors:  *Highway  beautification,  *Path  of 
pollutants,  *Fate  of  pollutants,  *Herbicides,  *Weed 
control,  'Groundwater  pollution,,  Persistence,  Pi- 
cloram,  Rocky  Mountains,  Photolysis. 

The  herbicide  picloram  (4-amino-3,5,6-trichloro-2- 
pyridine  carboxylic  acid)  was  applied  to  control 
spotted  knapweed  (Centaurea  maculosa  Lam.)  in 
the  northern  Rockies  to  determine  persistence  m 
soils  and  vegetation,  losses  by  photodegradation, 
rainfall  induced  migration,  and  potential  contami- 
nation of  surface  and  groundwater.  Two  sites  were 
selected  to  represent  best  case  and  worst  case 
conditions  (within  label  restrictions)  for  on-site  re- 
tention of  picloram  in  the  spring  of  1985,  and 
sampled  over  the  following  445-days.  In  the  spring 
of  1986,  1.12  kg/ha  of  picloram  was  applied  to 
both  sides  of  a  minimal  construction  logging  road 
extending  4  km  along  a  stream  (102  to  815  cu  m) 
that  drains  a  granitic  upper  mountain  watershed. 
Of  the  17.1  sq  km  watershed,  0.15%  (2.5  ha)  was 
sprayed.  Vegetation,  soils,  surface  water,  and 
groundwater  near  the  road  were  sampled  during 
the  90  days  following  application.  At  the  valley 
bottom  site,  36,  13,  and  10.5%  of  the  picloram 
applied  persisted  after  90,  365,  and  445  days,  re- 
spectively. At  the  mountain  watershed  site,  78% 
persisted  after  90  days,  and  picloram  was  not  de- 
tected n  the  surface  or  groundwaters  during  the  90 
days  following  application.  Depending  on  the 
timing  of  delivery,  as  little  as  1%  or  less  of  the 
application  could  have  been  detected  after  delivery 
to  the  stream.  Loss  by  photodegradation  during 
the  first  7  days  after  treatment  was  important  at 
both  sides.  (Author's  abstract) 
W89-12182 


ANALYTICAL  INVERSE  MODELING  OF  RE- 
GIONAL-SCALE TRITIUM  WASTE  MIGRA- 
TION. 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
A.  E.  Fryar,  and  P.  A.  Domenico. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
4,  No.  2,  p  113-125,  April  1989.  4  fig,  1  tab,  13  ref. 

Descriptors:  'Radioactive  waste  disposal,  'Under- 
ground waste  disposal,  'Injection,  'Path  of  pollut- 
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ants,    'Model    studies,    •Tritium,    Radioisotopes, 
Plumes,  Simulation  analysis,  Statistical  analysis. 

A  regional-scale  tritium  (3H)  plume  resulting  from 
waste  injection  at  the  Idaho  National  Engineering 
Laboratory  (INEL)  is  analyzed  using  an  analytical 
model.  Values  of  transverse  dispersivity,  source 
width,  contaminant  velocity,  and  effective  source 
concentration  are  determined  in  an  independent 
fashion  using  the  model.  Simulations  of  observed 
concentrations  for  the  wells  analyzed  are  generally 
good,  with  the  closest  set  of  parameters  yielding 
matches  within  7%.  Comparison  of  the  entire  sim- 
ulated plume  maps  with  the  actual  plume  is  more 
qualitative,  and  indicates  a  general  correspondence 
in  concentration  distribution.  However,  the  signifi- 
cance of  the  simulated  plume  maps  in  the  near 
fields  is  limited,  due  to  source  fluctuations  and 
possible  poorly  connected  zones.  The  reproducibil- 
ity of  the  plume,  in  general,  and  of  concentrations 
at  selected  wells  with  these  values  is  acceptable  to 
good,  and  the  values  obtained  for  transverse  dis- 
persivity and  contaminant  velocity,  in  particular, 
are  reasonable  in  light  of  other  regional-scale  stud- 
ies. (Miller-PTT) 
W89-12189 


EXPERIMENTAL  STUDIES  OF  MASS  TRANS- 
PORT IN  POROUS  MEDIA  WITH  LOCAL 
HETEROGENEITIES. 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 

M.  Herr,  G.  Schafer,  and  K.  Spitz. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 

4,  No.  2,  p  127-137,  April  1989.  6  fig,  2  tab,  24  ref. 

Descriptors:  *Solute  transport,  *Model  studies, 
•Path  of  pollutants,  •Tracers,  •Permeability, 
•Groundwater  movement,  •Porous  media,  Trans- 
port, Heterogeneity,  Hydraulic  conductivity,  Aq- 
uifer characteristics. 

The  effect  of  local  heterogeneities  in  a  porous 
medium,  which  are  randomly  distributed,  upon 
longitudinal  spreading  in  groundwater  transport 
problems  is  described  and  related  to  the  permeabil- 
ity ratio  between  the  heterogeneities  and  the  sur- 
rounding porous  medium.  Numerous  experimental 
runs  using  simplified  model  aquifers  provide  a 
large  data  base.  The  measured  breakthrough 
curves  indicate  the  transport  behavior  of  the 
system.  They  are  compared  with  the  solution  of 
the  classical  Fickian  advection-dispersion  equation 
for  the  given  boundary  conditions  as  well  as  with  a 
numerical  approach  to  of  a  modified  transport 
formulation  following  the  dual  porosity  concept  of 
Coats  and  Smith.  A  significant  difference  in  the 
transport  behavior  depending  on  the  permeability 
of  the  heterogeneities  is  observed.  While  mass 
transport  in  the  model  aquifers  with  local  hetero- 
geneities of  higher  relative  permeability  remained 
Fickian,  local  heterogeneities  of  lower  relative  per- 
meability caused  a  marked  trailing  and  a  significant 
spreading  of  the  tracer.  In  the  dual  porosity  formu- 
lation of  transport  the  transfer  coefficient  had  to  be 
fitted,  while  the  remaining  transport  parameter 
could  be  determined  directly.  (Author's  abstract) 
W89-12190 


UNCERTAINTY  IN  A  PESTICIDE  LEACHING 
ASSESSMENT  FOR  HAWAII. 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

K.  M.  Loague,  R.  S.  Yost,  R.  E.  Green,  and  T.  C. 

Liang. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
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Descriptors:  *Soil  water,  *Leaching,  •Pesticides, 
•Path  of  pollutants,  *Hawaii,  'Model  studies,  Un- 
certainity,  Soil  properties,  Urea  pesticides,  Sorp- 
tion, SoU  types,  Soil  classification,  Soil  contamina- 
tion, Groundwater  pollution,  Chemical  properties. 

The  predictive  uncertainty  associated  with  using 
the  retardation  factor  (RF)  as  an  index  to  evaluate 
pesticide  leaching  in  Hawaii  soils  when  uncertainty 
exists  within  the  soil  and  chemical  data  used  to 
excite  the  RF  model.  The  analysis  takes  two  sepa- 
rate but  ultimately  related  tacks.  First,  the  uncer- 
tainty caused  by  extrapolating  soil  properties  be- 


tween taxonomic  categories  was  assessed.  Second, 
the  amount  of  uncertainty  for  calculated  RF  values 
due  to  data  uncertainty  is  characterized  by  using 
first-order  uncertainty  analysis.  The  chemical 
diuron  was  used  to  investigate  the  uncertainty  in 
the  RF  index  caused  by  uncertainty  in  the  value  of 
sorption  coefficient  (Koc).  The  uncertainty  in  the 
calculated  RF  values  for  diuron  were  influenced 
more  by  the  uncertainty  in  Koc  than  any  of  the 
four  soil  parameters.  Obviously,  a  good  chemical 
data  base  is  essential  from  employment  of  the  RF 
index.  Diuron  is  a  relatively  immobile  chemical  in 
the  soils  included  in  this  analysis  due,  in  part,  to 
high  Koc  values.  Even  so,  there  is  tremendous 
variability  in  RF  values  calculated  for  differing  soil 
types  and  classifications.  It  should  be  apparent  that 
the  use  of  an  index  such  as  RF  without  consider- 
ation for  the  uncertainty  within  the  soil  and  chemi- 
cal data  sets  can  be  very  misleading.  For  weakly 
sorbed  chemicals,  the  uncertainty  in  parameters 
contributing  to  RF  is  even  more  critical  because 
the  associated  high  mobility  of  such  chemicals  may 
be  important  to  decisions  on  chemical  use  relative 
to  potential  for  groundwater  contaminants.  The 
results  indicate  that  the  RF  index  should  only  be 
used  with  soil  information  from  the  lowest  taxo- 
nomic category  and  that  even  then  considerable 
uncertainty  will  exist  in  the  predicted  RF  values 
used  to  screen  and  rank  chemicals.  (Miller-PTT) 
W89-12191 


SORPTION  OF  VOLATILE  ORGANIC  SOL- 
VENTS FROM  AQUEOUS  SOLUTION  ONTO 
SUBSURFACE  SOLIDS. 

Illinois  State  Water  Survey  Div.,  Savoy.  Hazard- 
ous Waste  Research  and  Information  Center. 
M.  D.  Piwoni,  and  P.  Banerjee. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
4,  No.  2,  p  163-179,  April  1989.  4  fig,  5  tab,  24  ref. 

Descriptors:  'Path  of  pollutants,  'Organic  sol- 
vents, 'Sorption,  'Pellicular  water,  'Subsurface 
water,  Aqueous  solution,  Solute  transport,  Satura- 
tion zone,  Cores,  Isotherms,  Freundlich  equation, 
Kinetics,  Organic  carbon,  Model  studies,  Research 
priorities. 

Sorption  data  for  selected  organic  solvents  on  sev- 
eral subsurface  materials  is  presented.  The  goals  of 
the  study  were  to  advance  the  qualitative  under- 
standing of  sorption  of  four  widely-used  organic 
solvents  from  aqueous  solution  onto  natural  sor- 
bents  and  to  attempt  to  more  quantitatively  define 
a  mineral  component  to  that  sorption.  The  ultimate 
objective  was  to  facilitate  a  sound  basis  for  predict- 
ing transport  behavior  of  dissolved  solvents  in 
aquifers.  The  work  first  focused  on  characterizing 
tetrachloroethene  (PCE)  sorption  on  samples  ob- 
tained primarily  from  two  semi-continuous  subsur- 
face cores,  and  then  on  sorption  of  four  nonpolar 
organic  solvents  on  three  saturated  zone  sorbents 
with  low  organic  carbon  content.  Results  with 
PCE  sorption  on  subsurface  samples  indicate  that 
the  isotherms  can  be  linearly  interpretated  up  to  an 
equilibrium  solution  concentration  of  about  2  mg/ 
L.  Above  this  value,  a  considerable  curvature  in 
the  isotherms  is  observed  and  application  of  the 
Freundlich  equation  in  the  interpretation  of  this 
data  is  recommended.  Limited  data  suggest  that 
this  threshold  concentration  may  not  apply  rigor- 
ously to  very  low  organic  carbon  sorbent  fraction 
sorbents  and  that  kinetics  associated  with  sorption 
to  organic  carbon  may  be  an  influencing  factor. 
Research  is  needed  to  more  adequately  define  high 
concentration  limitations  of  linear  sorption  models. 
It  is  cautioned  that  applying  transport  models  with 
linear  sorption  components  in  subsurface  environ- 
ments where  contaminant  concentrations  exceed 
0.10000  may  significantly  overestimate  sorption. 
(Miller-PTT) 
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SORPTION  KINETICS  OF  LOW-MOLECU- 
LAR-WEIGHT HYDROPHOBIC  ORGANIC 
COMPOUNDS  ON  SURFACE-MODIFIED 
SILICA. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

J.  E.  Szecsody,  and  R.  C.  Bales. 
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Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Benzenes,  'Sorption,  'Kinetics,  'Silica,  'Or- 
ganic compounds,  Hydrophobicity,  Soil  properties, 
Aquifer  characteristics. 

The  rate  of  sorption  and  desorption  of  substituted 
benzenes  was  investigated  in  a  series  of  batch  and 
column  experiments  using  surface-modified  silica 
of  known  chemical  composition.  Porous  silicas 
with  patchy  surface  coatings  of  aliphatic-chain 
groups  (CI,  C8,  C18)  and  an  aliphatic  chain  termi- 
nating in  a  phenyl  group  were  prepared;  these 
were  less  hydrophobic  and  more  easily  wetted  by 
water  than  similar,  commercially  available,  chro- 
matography materials.  The  surfaces  were  chosen 
to  represent  important  functional  groups  found  in 
soil  and  aquifer  materials.  Batch  desorption  of  p- 
nitrobenzene,  nitrotoluene,  1,4-dichlorobenzene, 
1,2,4-trichlorobenzene,  and  1,2,4,5-tetrachloroben- 
zene  required  up  to  100  hours  to  reach  equilibrium. 
Slow  sorption  and  desorption  of  1,4-dichloroben- 
zene in  column  experiments  was  evidenced  by 
tailing  in  breakthrough  curves.  Results  were  inter- 
preted considering  three  possible  rate-limiting 
steps:  (1)  diffusion  through  immobile  liquid,  (2) 
diffusion  through  a  bound  organic  phase,  and  (3) 
slow  chemical  binding  and  release.  Diffusion 
through  immobile  fluid  caused  some  but  not  all  of 
the  observed  slow  sorption,  as  evidenced  by  ex- 
periments with  different  particles  and  pore  size 
(toruosity).  Desorption  on  C8(-)  and  C18(-)  modi- 
fied silicas  was  at  least  one  order  of  magnitude 
faster  than  on  phenyl  and  CI  surfaces,  illustrating 
the  importance  of  the  nature  if  the  surface  organic 
phase.  Simple  diffusion  through  the  bound  organic 
phase  is  not  adequate  explanation  for  the  behavior, 
due  to  the  small  distances.  Slow  binding  and  re- 
lease at  strong  sites  for  sorption  of  1,4-dichloroben- 
zene on  the  phenyl-polymer  observed  for  all  modi- 
fied surfaces  were  in  the  range  of  0.0001/s  to  0.1/s. 
As  equilibrium  is  reached  within  hours,  slow  sorp- 
tion is  observed  at  the  laboratory  scale,  but  local 
equilibrium  applies  to  most  field  situations.  (Au- 
thor's abstract) 
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EFFECT  OF  HETEROGENEITY  ON  LARGE 
SCALE  SOLUTE  TRANSPORT  IN  THE  UN- 
SATURATED ZONE. 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Hydraulics  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
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EPIDEMIOLOGICAL  SIGNIFICANCE  OF  MI- 
CROBIOLOGICAL POLLUTION  CRITERIA 
FOR  RIVER  RECREATIONAL  WATERS. 

Centre  Alpin  de  Recherche  Epidemiologique  et  de 

Prevention  Sanitaire,  Grenoble  (France). 

J.  P.  Ferley,  D.  Zmirou,  F.  Balducci,  B.  Baleux, 
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International  Journal  of  Epidemiology   IJEPBF, 
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Descriptors:  'Microorganisms,  'Water  quality 
standards,  'Swimming,  'Epidemiology,  'Human 
diseases,  'Rivers,  Microbiological  studies,  Recrea- 
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A  retrospective  follow-up  study  was  conducted 
during  the  summer  of  1986  in  the  French  Ardeche 
basin  in  order  to  assess  the  relationship  between 
swimming-related  morbidity  and  the  bacteriologi- 
cal quality  of  the  recreational  water.  5737  tourists 
in  eight  holiday  camps  were  questioned  as  to  the 
occurrence  of  illness  and  thier  bathing  habits 
during  the  week  preceding  the  interviews.  The 
rate-ratio  (RR)  contrasting  swimmers  and  non- 
swimmers  for  total  morbidity  is  2.1(1.8-2.4)  =  95% 
confidence  interval.  Gastrointestinal  illness  is  the 
major  type  of  morbidity  and  differs  significantly 
between  the  two  groups  (RR  =  2.4(1.9-3.0)  for 
total  gastrointestinal  cases;  RR  =  2.3(1.7-3.2)  for 
objective  gastrointestinal  cases.  Fecal  streptococci 
(FS)  are  best  correlated  to  gastrointestinal  morbidi- 
ty, using  direct  linear  regression  models.  Fecal 
coliforms  (FC)  are  not  as  good  predictors  of  the 
risk.  The  concentration  of  fecal  streptococci, 
above  which  the  objective  gastrointestinal  morbid- 
ity  among   bathers   is   significantly    greater   than 
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among  non-bathers,  is  20  FS/100  ml.  Swimmers 
suffer  skin  ailments  much  more  frequently  than 
non-swimmers  (RR  +  3.7(2.4-5.7);  although  the 
relationship  may  be  artifactual,  this  type  of  mor- 
bidity is  well  correlated  with  the  concentration  of 
fecal  conforms,  aeromonas  and  pseudomonas.  This 
epidemiological  data  can  serve  as  a  base  for  micro- 
biological standards  for  river  recreational  waters 
dependent  on  what  might  be  considered  as  an 
acceptable  risk.  (Author's  abstract) 
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NITRATE  EXPOSURE  FROM  DRINKING 
WATER  AND  DIET  IN  A  DANISH  RURAL 
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Landsforeningen  til  Kraeftens  Bekaempelse,  Co- 
penhagen (Denmark). 
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International  Journal  of  Epidemiology  IJEPBF, 
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son studies. 

Increasing  levels  of  nitrate  (N03(-))  in  drinking 
water  in  Denmark  is  of  concern  due  to  the  possibil- 
ity of  an  associated  increase  in  long-term  exposure 
to  endogeneously  formed  N-nitroso  compounds. 
Using  a  duplicate  portion  technique  in  combination 
with  a  qualitative  description  of  diet  and  other 
background  variables,  the  total  nitrate  intake  in  a 
Danish  rural  population  and  the  contribution  of 
drinking  water  to  the  total  nitrate  exposure  is 
estimated.  People  drinking  nitrate-free  water  have 
an  intake  of  37  mg  N03(-)  per  day.  At  47  mg 
N03(-)  per  litre,  the  exposure  is  increased  to  89 
mg,  about  60%  of  which  originates  from  the  water. 
At  84  mg  N03(-)  per  litre,  the  daily  exposure  is 
123  mg,  70%  of  which  orginates  from  the  drinking 
water.  These  crude  comparisons  between  three 
groups  of  people  are  supplemented  with  quantita- 
tive modeling  of  nitrate  in  this  population.  Using 
nitrate  in  overnight  urine  samples  to  quantify  expo- 
sure is  less  accurate  than  the  duplicate  dietary 
portion  technique  and  tends  to  underestimate  the 
contribution  of  water-derived  nitrate  to  total  ni- 
trate intake.  (Author's  abstract) 
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MANAGEMENT    OF    WATER    QUALITY    IN 
THE  GREAT  BARRIER  REEF  MARINE  PARK. 

Great    Barrier    Reef    Marine    Park    Authority, 

Townsville  (Australia). 

For  primary  bibliographic   entry  see  Field   5G. 
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IMPACT  OF  MARINAS  ON  WATER  QUALITY. 

Queensland  Dept.  of  Environment,  Conservation 

and  Tourism,  Brisbane  (Australia).  Div.  of  Water 

Quality. 

P.  J.  T.  McMahon. 

Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Marinas,  'Water  pollution  sources, 
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pounds, Antifouling  compounds,  Oysters. 

Four  salt-water  marinas  in  Queensland,  Australia, 
were  studied  in  an  attempt  to  ascertain  their  impact 
on  water  quality.  Analyses  of  water,  sediment  and 
biological  samples  (oysters)  showed  no  evidence  of 
dissolved  oxygen  depletion  or  nutrient  enrichment 
of  the  water  column  and  no  nutrient  enrichment, 
organic  pollution,  toxic  pollution  or  bacterial  deg- 
radation of  the  sediments.  Analyses  of  organotin 
compounds  from  antifouling  residues  were  incon- 
clusive due  to  problems  in  interpreting  the  results 
and  comparing  them  with  overseas  results.  The 
major  impact  was  found  to  be  the  build-up  of 
heavy  metals  (Pb,  Cu,  Zn,  Hg)  and  petroleum 
hydrocarbons.  The  accumulated  levels  of  these, 
however,  were  similar  to  those  in  other  areas  af- 
fected by  human  activity  and  were  not  indicative 


of  significant  water  pollution.  Nevertheless,  water 
quality  within  marinas  can  be  improved  and  guide- 
lines for  marina  construction  were  developed 
based  on  the  results  of  this  study  and  a  literature 
review.  (Author's  abstract) 
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WATER  QUALITY  IN  RESDDENTIAL  TIDAL 
CANALS. 

Queensland  Dept.  of  Environment,  Conservation 
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Descriptors:  'Water  pollution  control,  'Tidewater, 
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Stratification,  Flushing,  Residential  development. 

Monitoring  of  water  quality  in  residential  tidal 
canals  in  Queensland  has  been  carried  out  since 
1974.  Some  recent  data  from  four  separate  canal 
systems  and  their  source  waters  is  presented. 
Source  water  quality  was  generally  good  and  this 
high  quality  was  maintained  in  surface  waters 
throughout  these  systems.  Stratification  of  the 
water  column  in  poorly  flushed  canal  branches  led 
to  periodic  deterioration  in  bottom  water  quality 
but  this  never  resulted  in  significant  management 
problems.  Based  on  the  Queensland  data  and  on 
data  from  other  Australian  and  overseas  canal  sys- 
tems, conclusions  are  drawn  about  significant  fac- 
tors affecting  canal  water  quality.  These  include 
flushing  rates,  source  quality,  polluting  inputs, 
freshwater  inflows  and  depth.  Possible  objectives 
for  canal  water  quality  include:  (1)  canals  should 
not  adversely  affect  the  quality  of  their  source 
waters;  (2)  canal  water  quality  should  meet  resi- 
dents' requirements;  (3)  canals  should  be  designed 
to  optimize  conditions  for  the  establishment  of  a 
healthy  ecosystem  while  recognizing  the  need  for 
some  compromise  with  other  interests.  (Author's 
abstract) 
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CATALYSED  FORMATION  OF  CHLORINAT- 
ED ORGANIC  MATERIALS  IN  WATERS. 

New  South  Wales  Univ.,  Kensington  (Australia). 
School  of  Civil  Engineering. 
D.  Barnes,  P.  A.  Fitzgerald,  and  H.  B.  Swan. 
Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Water  pollution  sources,  'Water 
treatment,  'Organic  compounds,  'Chlorinated  hy- 
drocarbons, 'Chlorination,  'Trihalomethanes, 
•Swimming  pools,  Copper,  Humic  acids,  Public 
health,  Potable  water. 

Chlorinated  organics,  in  particular  trihalometh- 
anes, are  generally  considered  to  be  toxic  if  ingest- 
ed. Several  factors  such  as  precursors,  pH,  temper- 
ature and  chlorine  dose  are  known  to  affect  the 
final  concentration  of  these  products.  There  is  evi- 
dence of  significant  levels  of  trihalomethanes  in 
intensively  used  recreational  waters  when  chlorin- 
ated. Ingestion  of  50  mL  of  water  is  postulated  for 
swimmers.  Cu,  which  is  frequently  used  as  an 
algacide,  catalyses  trihahomethane  formation.  At  a 
Cu  concentration  of  1  mg/L,  in  the  presence  of  1:1 
ratios  of  humic  acid:chlorine,  74%  as  much  chloro- 
form was  produced  in  24  h  at  2  mg/L  of  humic 
acid  and  3.7  times  as  much  at  10  mg/L  than  in  the 
absence  of  Cu.  In  addition,  water  used  for  recre- 
ational purposes  will  have  increased  precursor  con- 
centrations. These  factors  in  the  formation  of 
chlorinated  organic  materials  could  restrict  the 
intensive  use  of  some  water  bodies,  especially 
where  some  or  all  of  the  water  is  destined  for 
potable  use.  (Author's  abstract) 
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BACTERIOLOGICAL  QUALITY  OF  TIDAL 
BATHING  WATERS  IN  SYDNEY  (AUSTRA- 
LIA). 

New   South  Wales   Dept.   of  Health,   Lidcombe 

(Australia).  Div.  of  Analytical  Labs. 
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21,  No.  2,  p  65-69,  1989.  2  fig,  4  tab,  4  ref. 

Descriptors:  'Bacterial  analysis,  'Australia, 
'Recreation,  'Swimming,  'Water  quality, 
'Sewage  bacteria,  'Water  pollution  sources, 
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Wastewater  disposal,  Tidewater. 

The  bacteriological  quality  of  Sydney's  tidal  bath- 
ing waters  has  been  regularly  monitored  during 
summer  months  over  the  past  decade.  Tests  for 
fecal  coliforms  have  been  supplemented  in  the  last 
5  years  with  tests  for  fecal  streptococci,  Salmonella 
and  Pseudomonas  aeruginosa.  Results  show  that 
higher  levels  of  fecal  coliforms  are  associated  with 
increased  concentrations  of  fecal  streptococci  and 
P.  aeruginosa  and  an  increase  in  the  incidence  of 
Salmonella.  The  extent  of  bacteriological  contami- 
nation of  a  bathing  water  is  influenced  by  distance 
from  the  point  of  pollution  discharge  and  the  oc- 
currence of  rainfall.  The  availability  of  detailed 
survey  data  enables  more  effective  recognition  of 
incidents  of  significant  pollution  and  the  likelihood 
of  an  increased  public  health  risk.  (Author's  ab- 
stract) 
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DISPERSION  OF  SEWAGE  WASTES  IN  NEAR- 
SHORE  COASTAL  WATERS:  APPLICABILITY 
OF  WATER  QUALITY  CRITERIA. 
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D.  A.  Lord,  W.  O.  K.  Grabow,  and  M.  J.  Roberts. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  77-81,   1989.   1   fig,   1   tab,   13  ref. 

Descriptors:  'Wastewater  outfall,  'Wastewater 
disposal,  'Coastal  waters,  'Water  quality  stand- 
ards, 'Water  pollution  sources,  'Sewage  bacteria, 
♦Viruses,  'Public  health,  Epidemiology,  Shellfish, 
Recreation,  Water  analysis,  Bacterial  analysis. 

Deepwater  outfalls  can  be  satisfactorily  designed 
to  ensure  rapid  dilution  of  sewage  wastes,  and 
allow  for  conventional  water  quality  criteria  which 
prescribe  low  bacterial  levels  in  areas  used  for 
recreational  purposes  and  shellfish  harvesting,  to 
be  achieved.  However,  surface  shoreline  dis- 
charges of  similar  wastes  dissipate  far  less  readily, 
and  normally  result  in  shoreline  bacterial  levels  far 
in  excess  of  desirable  criteria.  The  absolute  assess- 
ment of  water  quality  in  suspect  areas  should  ideal- 
ly include  viral  counts  as  well  as  epidemiological 
information  on  infections  of  persons  exposed  to 
contaminated  sea  water  or  seafood.  (Author's  ab- 
stract) 
W89-12213 


UREASE    AS    A    POSSIBLE    TRACER    FOR 
SEWAGE  EFFLUENT  PLUMES. 

Queensland  Dept.  of  Environment,  Conservation 

and  Tourism,  Brisbane  (Australia).  Div.  of  Water 

Quality. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12215 


WATER  QUALITY,  PHOSPHORUS  BUDGETS 
AND  MANAGEMENT  OF  DUNE  LAKES  USED 
FOR  RECREATION  IN  QUEENSLAND  (AUS- 
TRALIA). 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
A.  H.  Arthington,  G.  J.  Miller,  and  P.  M. 
Outridge. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  111-118,  1989.  2  fig,  3  tab,  23  ref. 

Descriptors:  'Water  pollution  sources,  'Lakes, 
'Dune  lakes,  'Recreation,  'Water  quality  manage- 
ment, 'Water  quality,  'Eutrophication,  'Australia, 
Pollution  load,  Phosphorus,  Mathematical  models. 

The  water  quality  and  trophic  status  of  two 
Queensland  dune  lakes  are  compared  in  the  context 
of  assessing  the  impacts  of  recreational  use  and 
other  human  activities.  Lake  Freshwater,  Coo- 
loola,  has  a  mean  total  phosphorus  concentration 
of  12.1  +  or-3.3  microgram/L  and  is  approaching 
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mesotrophic  status,  whereas  Blue  Lagoon,  More- 
ton  Island,  is  oligotrophia  Natural  loadings  of 
total  phosphorus,  ranging  from  0.2  to  0.35  g/sq  m/ 
yr,  are  consistent  with  the  progression  of  Lake 
Freshwater  from  oligotrophy  to  mesotrophic 
status.  The  phosphorus  loadings  predicted  by  Vol- 
lenweider's  one-compartment  model,  for  two 
values  of  mean  lake  depth,  also  indicate  that  Lake 
Freshwater  is  tending  towards  eutrophic  condi- 
tions. Potential  threats  to  changes  in  nutrient  load- 
ings to  the  sand  dune  lake  ecosystems  of  southeast- 
ern Queensland  may  originate  from  a  variety  of 
natural  and  human-derived  sources.  These  include 
recreational  uses,  sand-mining,  septic  tanks  or  sul- 
lage  waters,  forestry,  water  extraction,  clearing, 
feral  animals,  bushfires  and  drought.  All  of  these 
factors  may  alter  nutrient  inputs  and/or  hydrologic 
parameters  which  strongly  influence  actual  load- 
ings. (Sand-PTT) 
W89-12218 


FACTORS  AFFECTING  BIOCONCENTRA- 
TION  OF  TRACE  ORGANIC  CONTAMINA- 
TION IN  WATERS. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
D.  W.  Hawker,  and  D.  W.  Connell. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  147-150,  1989.  2  fig,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Biological  mag- 
nification, 'Bioaccumulation,  *Biodegradation, 
•Organic  compounds,  'Fate  of  pollutants,  Octa- 
nol-water  partition  coefficient,  Solubility,  Ioniza- 
tion. 

The  influence  of  some  important  biological  and 
physicochemical  factors  on  the  bioconcentration  of 
hydrophobic  organic  chemicals  is  outlined.  For 
non-ionizable,  persistent  compounds  the  biocon- 
centration factor  can  be  related  to  a  compound's 
octanol/water  partition  coefficient,  aqueous  solu- 
bility and  molecular  weight,  while  the  lipid  con- 
tent of  an  organism  also  affects  the  bioconcentra- 
tion potential  of  these  compounds.  Chemicals  ca- 
pable of  being  biodegraded  do  not  bioconcentrate 
as  much  as  anticipated  on  the  basis  of  these  rela- 
tionships; for  chemicals  capable  of  ionization,  such 
relationships  may  be  inappropriate  due  to  possible 
alternate  bioconcentration  pathways.  (Sand-PTT) 
W89- 12223 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
(PAHS)  IN  SEDIMENTS  OF  THE  BRISBANE 
RIVER  (AUSTRALIA):  PRELIMINARY  RE- 
SULTS. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
S.  I.  Kayal,  and  D.  W.  Connell. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  161-165,  1989.   1  fig,  2  tab,  10  ref. 

Descriptors:  "Water  pollution  sources,  *Polycyclic 
aromatic  hydrocarbons,  'Sediments,  'Path  of  pol- 
lutants, 'Municipal  wastewater,  'Industrial 
wastewater,  'Australia,  Carcinogens,  Brisbane 
River  estuary,  Wastewater  outfall,  Petroleum 
products. 

Results  of  the  analysis  of  23  composite  sediment 
samples  revealed  that  PAHs  are  widely  distributed 
in  the  Brisbane  River  estuary.  Mean  concentrations 
for  individual  compounds  on  a  dry  weight  basis 
ranged  from  0.03  microgram/g  for 
dibenzo(ah)anthracene  to  2.34  microgram/g  for 
fluoranthene.  Observed  PAH  assemblages  were 
rich  in  compounds  having  pyrolytic  origins.  How- 
ever, the  presence  of  petroleum  derived  com- 
pounds was  indicative  of  the  importance  of  petro- 
leum as  a  PAH  source  in  the  estuary.  Petroleum 
refineries,  a  coal  loading  terminal  and  a  major 
treated  sewage  outfall  located  at  the  mouth  were 
not  indicated  as  major  contributing  sources  of 
PAH  pollution  in  the  estuary.  (Author's  abstract) 
W89- 12224 


ASSESSMENT  OF  THE  IMPACT  OF  LAND 
USE  ON  RECREATIONAL  WATERS  USING 
MATHEMATICAL  MODELS. 

Queensland  Dept.  of  Environment,  Conservation 


and  Tourism,  Brisbane  (Australia).  Div.  of  Water 

Quality. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-12234 


WATER  QUALITY  AND  MANAGEMENT  IN 
THE  GREAT  BARRIER  REEF  MARINE  PARK. 

Great    Barrier    Reef    Marine     Park    Authority, 

Townsville  (Australia). 

C.  L.  Baldwin. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  267-272,  1989.  1  tab,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Water 
quality  management,  'Tourism,  'Recreation,  'Nu- 
trients, 'Pollutants,  'Corals,  'Wastewater  pollu- 
tion, Great  Barrier  Reef  Marine  Park,  Australia. 

Use  of  the  Great  Barrier  Reef  Region  for  tourism, 
the  economic  value  of  Reef  tourism  to  Queensland, 
and  the  value  placed  by  society  on  natural  settings 
has  been  increasing  rapidly  during  the  1980s.  The 
Great  Barrier  Reef  Marine  Park  Authority  has  the 
role  of  providing  for  reasonable  use  of  this  valua- 
ble resource.  The  concern  for  reef  water  quality  is 
discussed  in  terms  of  enhanced  nutrient  levels  in 
the  inshore  Reef  and  the  low  tolerance  of  corals  to 
nutrients.  Findings  of  a  recent  Workshop  on  Nutri- 
ents in  the  Great  Barrier  Reef  Region  indicate  that 
inshore  waters  appear  to  have  enhanced  nutrient 
levels  and  in  localized  areas  may  be  reaching  the 
threshold  with  respect  to  coral  degradation.  Pol- 
lutants which  may  affect  coral  reefs  include  herbi- 
cides and  pesticides,  antifouling  paints,  petroleum 
hydrocarbons,  hyposaline  (freshwater  from  efflu- 
ent, rainwater  runoff,  rivers)  and  hypersaline  (from 
desalination  plants)  water,  thermal  discharges,  and 
heavy  metals.  The  Authority's  role  is  to  ensure 
information  exchange,  appropriate  research,  and 
management  in  the  area  of  water  quality  manage- 
ment and  tourism.  (Sand-PTT) 
W89-12241 


CONSUMPTION  OF  INORGANIC  PHOSPHO- 
RUS BY  DIFFERENT  DIMENSIONAL 
GROUPS  OF  MICROPLANKTON  IN  SEVAS- 
TOPOL BAY  (POGLOSHCHENIE  NEORGANI- 
CHESKOGO  FOSFORA  RAZLICHNYMI  RAZ- 
MERNYMI  GRUPPAMI  MIKROPLANKTONA 
V  SEVASTOPOL'SKOI  BUKHTE). 
Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologii 
Yuzhnykh  Morei. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-12253 


INFLUENCE  OF  UREA  TOP  DRESSING  OF 
FOREST  WATER  CATCHMENT  AREAS  ON 
THE  BIOLOGICAL  SUFFICIENCY  AND 
WATER  QUALITY  IN  MOUNTAIN  STREAMS. 
I.  HYDROCHEMICAL  AND  SAPROBIOLOGI- 
CAL  ASSESSMENT  (VLIYANTE  NA  TOREN- 
ETO  S  UREYA  NA  GORSKI  VODOSBORI 
V'RKHU  BIOLOGICHNATA  P'LNOTSENNOST 
I  KACHESTVATA  NA  VODITE  V  PLANINSKI 
POTOTSI.  I.  KHIDROKHIMICHNA  I  SAPRO- 
BIOLOGICHNA  OTSENKA)  (IN  BULGARIAN). 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

Y.  I.  Uzunov,  S.  G.  Kovachev,  and  V.  K.  Nenova. 
Hydrobiologia  HYDRB8,  Vol.  27,  p  22-35,  1986. 
10  fig,  21  ref.  English  summary. 

Descriptors:  'Water  pollution  sources,  'Nonpoint 
pollution  sources,  'Water  pollution  effects,  'Fertil- 
izers, 'Forest  watersheds.  Mountain  streams,  Ya- 
denitsa  River,  Ureas,  Agricultural  chemicals,  Ni- 
trates, Nitrites,  Nitrogen  compounds,  Ammonium. 

Mountain  streams  of  the  tributary  system  of  the 
river  Yadenitsa  were  studied  between  April  1982- 
October  1983  under  conditions  of  experimental 
aerial  top  dressing  with  urea  on  forest  water  catch- 
ment areas  (600  kg/ha).  The  changes  in  water 
quality  have  been  described  and  assessed  using 
chemical  and  saprobiological  indicators.  No  signifi- 
cant relationship  was  proven  between  fertilization 
and  the  oxygen  group  of  indicators  (oxygen  con- 
tent and  saturation,  permanganate  oxidation,  bio- 
logical oxygen  demand  (BOD),  the  dynamics  of 
which  depends  on  the  thermal  and  hydrological 


regimes,  on  the  type  of  stream  flow,  etc.  The 
saprobic  state  of  the  tributary  system  under  study 
is  characterized  as  being  xenosaprobic  (mean  index 
Sr  =  83)  and  remained  practically  unchanged 
during  the  investigation.  The  level  of  phosphates 
and  the  pH  was  not  affected  significantly.  The 
average  ammonium  concentration  in  the  experi- 
mental area  was  2.7  times  larger  than  that  in  the 
control  area.  An  increase  in  this  effect  was  ob- 
served following  repeated  top  dressing:  20  days 
after  the  experiment  the  ammonium  level  exceeded 
the  norm  by  about  8  times.  The  nitrite  and  nitrate 
dynamics  are  qualitatively  similar  to  those  of  am- 
monium. While  the  average  quantities  are  far 
below  the  norm,  their  level  in  the  experimental 
streams  is  higher  than  in  the  respective  controls.  A 
considerable  lowering  of  the  fertilizing  norms  is 
recommended  with  a  view  to  decreasing  (1)  the 
resistant  quantities  of  ammonium  in  the  soil,  and  (2) 
the  related  nitrate  and  nitrite  levels  in  the  surface 
water.  The  results  indicate  that  urea  top  dressing 
of  forest  water  catchment  areas  has  a  specific  non- 
point  impact  on  quality  of  the  running  water  in  the 
tributary  system  under  study.  (Author's  abstract) 
W89-12256 


DYNAMICS  OF  THE  QUANTITATIVE  BACTE- 
RIOLOGICAL CHARACTERISTICS  OF 
WATER  QUALITY  IN  MESTA  RIVER  IN  CON- 
NECTION WITH  ITS  SELF-PURIFICATION 
(DINAMIKA  KOLICHESTVENNYKH  MIKRO- 
BIOLOGICHES  KIKH  POKAZATELEI  KA- 
CHESTVA  VODY  PEKI  MESTA  VSVTYAZI  C 
EYO  SAMOOHISHCLENIEN)  (IN  BULGARI- 
AN). 

Bulgarian  Academy  of  Sciences,   Sofia.   Inst,  of 
Zoology. 
S.  M.  Naumova. 

Hydrobiologia  HYDRB8,  Vol.  25,  p  17-23,  1986.  2 
fig,  4  tab,  22  ref.  English  summary. 

Descriptors:  'Path  of  pollutants,  'Bulgaria,  'Mesta 
River,  'Self-purification,  'Bacterial  analysis,  'De- 
composing organic  matter,  Saprophytic  bacteria, 
Seasonal  variation,  Water  quality,  Water  tempera- 
ture, Chemical  oxygen  demand,   Biodegradation. 

The  water  quality  in  the  polluted  Mesta  River  in 
Bulgaria  was  determined  by  means  of  chemical, 
saprobiological  and  bacteriological  indicators 
during  the  self-purification  process.  This  process 
was  intensive  in  summer  and  slightly  impeded  by 
the  low  temperature  in  winter;  yet  in  both  cases 
the  water  quality  generally  recovered  at  the  end  of 
the  studied  stretch  of  the  Mesta,  as  compared  to 
the  unpolluted  part.  A  strong  and  highly  signifi- 
cant linear  correlation  was  established  between  the 
basic  bacteriological  characteristics  (total  count  of 
bacteria,  numbers  of  oligocarbophiles,  carbophiles, 
and  spores)  and  the  bacteriological  indices  with  the 
water  temperature,  oxygen  content  and  saturation, 
and  COD  (permanganate),  as  well  as  with  the 
Rothschein's  saprobiological  index  (Sr).  The  sapro- 
bity  of  the  river  water  could  be  determined  by 
quantitative  bacteriological  analysis  during  sapro- 
bic conditions  caused  by  an  influx  of  biodegradable 
organic  matter.  (Author's  abstract) 
W89-12258 


POLLUTION  AND  EUTROPHICATION  OF 
THE  UPPER  REACHES  OF  THE  SAZAVA 
RIVER  (CZECHOSLOVAKIA). 

Vysoka   Skola   Chemicko-Technologicka,    Prague 
(Czechoslovakia). 
V.  Sladecke,  and  J.  Pickova. 
Hydrobiologia  HYDRB8,  Vol.  26,  p  3-14,  Novem- 
ber 1985.  1  fig,  9  tab,  41  ref. 

Descriptors:  'Water  pollution  sources,  'Czecho- 
slovakia, 'Water  pollution  effects,  'Eutrophica- 
tion,  'Sazava  River,  'Trophic  level,  Municipal 
wastewater,  Industrial  wastewater,  Self-purifica- 
tion, Food-processing  wastes,  Chemical  properties, 
Bacterial  analysis,  Coliforms,  Wastewater  pollu- 
tion, Periphyton,  Czechoslovakia. 

Six  locations  in  the  upper  reaches  of  the  Sazava 
River  in  Czechoslovakia,  a  river  polluted  mainly 
by  municipal  sewage  from  towns,  some  industrial 
enterprises,  and  especially  by  potato  starch  wastes 
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in  autumn  and  winter,  were  sampled  from  Septem- 
ber 1982  to  April  1983.  Chemical  analyses  revealed 
an  increase  of  inorganic  as  well  as  organic  matter 
entering  the  river  and  causing  both  pollution  and 
eutrophication.  Bacteriological  analyses  showed 
that  fecal  contamination  was  very  high,  due  to  tne 
absence  of  purification  plants,  but  it  decreased  m 
the  course  of  self-purification.  Saprobic  indices  ol 
the  flowing  water  (nannoplankton)  and  the  pen- 
phyton  are  tabulated  and  indicate  that  alpha-meso- 
saprobic  conditions  prevailed.  The  trophic  poten- 
tial which  indicates  how  much  algal  biomass  can 
develop  on  the  basis  of  nutrients  present  in  the 
water,  showed  a  slight  variation  between  mesotro- 
phic  and  eutrophic  conditions.  (Author's  abstract) 
W89-12261 

TRENDS  IN  CHANGES  OF  THE  HYDROBIO- 
LOGICAL  AND  SAPROBIOLOGICAL  STATE 
OF  THE  TUNDZA  RIVER.  II.  MAY-NOVEM- 
BER 1981  (TENDENTSII  V  IZMENENIYATA 
NA  KHIDROBIOLOGICHNOTO  SAPROBIO- 
LOGICHNOTO  S'STOYANIE  NA  REKA 
TUNDZHA.  II  MAH  I  NOEMBRII  1981)  (IN 
BULGARIAN).  . 

Bulgarian  Academy  of  Sciences,  Sofia.   Inst,   ol 

Zoology. 

I.  J.  Janeva,  and  B.  K.  Russev 

Hydrobiologia  HYDRB8,  Vol.  26,  p  15-36,  1985.  2 

fig,  2  tab,  18  ref.  English  summary. 

Descriptors:  *Eutrophication,  'Pollution  index, 
•Pollution  load,  *Bioindicators,  'Tundza  River, 
•Dam  effects,  'Water  pollution  effects,  *Species 
diversity  'Bulgaria,  Benthic  fauna,  Insects,  Am- 
phipods,  Midges,  Oligochaetes,  Caddisflies,  Water 
quality. 


Thirty  samples  were  taken  from  15  stations  along 
the  Tundza  River,  Bulgaria  during  May  to  Novem- 
ber 1981  Hydrochemical  parameters,  the  saprobio- 
logical  index,  and  the  structure  of  benthic  commu- 
nities (species  variety,  evenness  and  coefficient  of 
domination),  were  used  to  establish  the  general 
conditions  of  the  river.  From  a  quantitative  point 
of  view   Ephemeroptera   (21.19%)   followed   by 
class    Oligochaeta    (19.20%),    order    Amphipoda 
(18  32%),   family  Chironomidae  (14.30%),  order 
Trichoptera  (10.55%)  etc.  were  of  greatest  signifi- 
cance for  the  Tundza  river  in  1981.  The  following 
patterns  were  established  in  the  percentage  ratio 
between  the  different  benthic  groups  depending  on 
changes  in  the  saprobic  state:  representatives  of  the 
order  Ephemeroptera  prevailed  when  the  values  of 
the  saprobic  index  (Sr)  were  37.57-71.30;  Chrron- 
omdae-Sr,  36.84-73.61,  Trichoptera-Sr,  45.03-48.10; 
Amphipoda-Sr,  31.15-46.90;  Oligocheata-Sr,  18.04- 
40.39.  An  increase  in  Sr  values  was  usually  accom- 
panied by  an  increase  in  the  numbers  of  Ephemer- 
optera and  a  decrease  in  Oligochaeta.  Domination 
of  the  species  shows  that  under  optimum  condi- 
tions the  species  reach  optimal  numbers  which 
indicates  that  the  greatest  significance  of  the  re- 
spective bioindicator  or  its  dominating  (optimal) 
distribution  is  as  an  index  to  the  pollution  load  of  a 
respective    zone.    The    relationship    proves    the 
mutual  interplay  between  composition  and  struc- 
ture of  bottom  communities  and  the  quality  of 
water,  i.e.  the  interrelationship  between  bottom 
communities  and  their  environment.  The  G.  Dimi- 
trov  and  Zrebcevo  Dams  have  a  destructive  effect 
on  benthic  communities,   even  though  they  im- 
prove the  quality  of  water.  This  is  due  to  specific 
conditions  in  dams  in  general  and  the  frequent 
changes  in  the  regulation  of  their  water  flow.  A 
comparison  of  the  saprobic  index  for  the  Tundza 
River  in   1955,  in   1966-1967,  and  in  May   1981 
shows  that  pollution  of  the  river  is  gradually  but 
firmly  on  the  increase.  (Author's  abstract) 
W89-12262 

CHARACTERISTICS  OF  GROUNDWATERS  IN 
THE  L.  I.  BREZNEV  METALLURGICAL 
WORKS,  BASED  ON  MICROBIOLOGICAL  IN- 
DICES (KHARAKTERISTIKA  NA  GRUNTO- 
VTTE  VODI  OT  RAIONA  NA  SMK  '  L.I. 
BREZHNEV  VIZ  OSNOVA  NA  MIKROBIOLO- 
GICHUI  POKAZATELD  (IN  BULGARIAN). 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 
D.  A.  Bukureshtliev. 


Hydrobiologia  HYDRB8,  Vol.  26,  p  59-69,  1985.  2 
fig,  2  tab,  6  ref.  English  summary. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Groundwater  pollution  'Coil- 
forms,  'Bacterial  analysis,  Septic  tanks,  Pollution 
load,  Seasonal  variation,  Self-purification. 

Nine  groundwater  sources  representative  of  the 
water  table  of  settlements  around  the  L.  I.  Breznev 
Metallurgical  Works  in  Bulgaria  over  an  interval 
of  2  months-from  March  to  October  1982.  The 
total  number  of  microorganisms,  index  of  Rasu- 
mov,  morphological  index,  general  cohform  titer 
and  microbe  numbers  at  22  C  and  37  C  were 
determined.  Differentiated  cohform  titers,  entero- 
cocci  and  perfringence  titers  were  established  by 
standard  methods  in  March  and  May.  The  total 
number  of  microorganisms  varied  from  1-9  to 
lOOs/cu  cm.  The  total  coliform  titer  varied  consid- 
erably from  200  times  to  1000  times  in  the  different 
groundwater  sources  sampled  and  points  to  local 
fecal  pollution.  A  general  organic  load  was  estab- 
lished by  the  data;  in  some  instances  direct,  indi- 
rect, fresh  and  earlier  fecal  pollution.  The  water  at 
one  station  is  more  susceptible  to  fecal  pollution 
due  the  rather  shallow  water  table  and  the  proxim- 
ity of  a  septic  pit.  The  similar  values  for  pollution 
data  in  March  and  October,  established  for  most 
water  sources,  suggest  a  seasonal  balance  between 
pollution  and  self-purification.  (Author's  abstract) 
W89- 12264 

CHEMICAL  COMPOSITION  OF  WATER  AND 
PLANKTON  IN  A  COOLANT-RESERVOIR 
(ATOMIC-ENERGY)  IN  SOUTHERN  UKRAINE 
(KHIMICHESKII  SOSTAV  VODY  I  PLANK- 
TON VODOEMA-OKHLADITELIA  IUZHNO- 
UKRAINSKII  AES). 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 


gu. 

O.  A.  Sergeeva,  R.  A.  Kalinichenko,  S.  I. 
Kosheleva,  and  L.  G.  Lenchina. 
Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 
No  6,  p  9-14,  1988.  3  tab,  16  ref.  English  summary. 

Descriptors:  'Water  pollution  sources,  'Water 
chemistry,  'Thermal  pollution,  'Nuclear  power- 
plants,  'Ukraine,  'Plankton,  Water  temperature, 
Chemical  composition,  Cooling  water. 

The  chemical  composition  of  water  in  the  coolant 
water  body  of  an  atomic  energy  station  in  the 
Ukraine  was  determined  mainly  by  the  physiogra- 
phical  conditions  of  the  region.  No  essential 
changes  were  found  in  the  ion-salt  water  composi- 
tion, in  the  gas  regime,  in  the  concentration  level 
of  biogenic  or  organic  matter  as  a  result  of  the 
discharge  of  heated  water.  Considerable  variations 
in  the  qualitative  indices  of  plankton  development 
were  marked  both  before  and  after  the  start-up  of 
the  atomic  station.  A  rise  of  the  discharge  water 
temperature  up  to  40  degrees  resulted  in  alterations 
in  the  planktonic  associations.  (Author's  abstract) 
W89-12271 

CHARACTERISTICS  IN  THE  FORMATION  OF 
MICROMETAL  ELEMENTS  IN  MUSSELS 
UNDER  AQUACULTURE  CONDITIONS  (NE- 
KOTOYE  OSOBENNOSTI  FORMIROVANIYA 
MIKROELEMENTOGO  SOSTAVA  MOLLYUS- 
KOV  V  YSLOVIYAKH  AKVAKULTURY). 
Moscow  State  Univ.  (USSR). 
E.  S.  Pavlova.  . 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  24, 
No  2,  p  64-67,  1988.  3  tab,  8  ref.  English  summary. 

Descriptors:  'Mussels,  'Metals,  'Tissue  analysis, 
'Mollusks,  Black  Sea,  Aquaculture,  Iron,  Manga- 
nese, Copper  Nickel,  Cobalt,  Chromium,  Stronti- 
um, Lead,  Cadmium,  Pollutant  identification. 

The  concentration  of  nine  metals  (iron,  manganese, 
copper,  nickel,  cobalt,  chromium,  strontium,  lead, 
and  cadmium)  was  determined  in  the  soft  tissues  of 
cultivated  mussels  from  two  regions  of  the  Black 
Sea.  Metal  concentration  in  young  mollusks  was 
almost  the  same  or  higher  than  in  the  older  mus- 
sels. There  was  a  high  concentration  of  a  number 
of  metals  in  mollusks  sampled  at  the  end  of  spring. 
(Author's  abstract) 


W89-12282 

DENLTRIFICATION  AND  NITROGEN  FIXA- 
TION IN  THE  SEDIMENTS  OF  VOSTOK  BAY 
OF  THE  SEA  OF  JAPAN  (DENITRIFIKATSIIA 
I  AZOTFIKSATSIIA  B  OSADKAKH  ZALIVA 
VOSTOK  IAPONSKOGO  MORIA). 
Akademiya  Nauk  SSSR,  Vladivostok.  Inst.  Biolo- 
gii  Morya. 

V.  S.  Odintsov,  O.  A.  Dultseva,  N.  P.  Lvov,  and 
M.  V.  Propp. 

Biologiia  Moria  BIMOD4,  No  3,  p  30-37,  1988.  4 
fig,  1  tab,  9  ref.  English  summary. 

Descriptors:  'USSR,  'Nitrates,  'Vostok  Bay, 
•Denitrification,  Nitrogen  fixing  bacteria,  Sedi- 
ments, Bacteria,  Mathematical  models,  Model  stud- 
ies. 

Denitrification  potential,  the  number  of  denitrify- 
ing bacteria  and  nitrogen  fixing  activity  in  the 
sediments,  was  measured  in  two  sections  of  Vostok 
Bay  in  the  Sea  of  Japan.  The  number  of  denitrify- 
ing bacteria  and  denitrification  potential  were 
higher  at  the  site  where  the  anthropogenic  effects 
were  greater.  At  this  site,  nitrogen  fixing  activity 
was  less  dependent  on  the  concentration  of  exoge- 
nous nitrate  than  at  the  other  site.  There  is  a 
positive  correlation  between  denitrification  rate 
and  exogenous  nitrate  concentration.  Mathematical 
models  are  presented  that  describe  the  dependence 
of  denitrification  and  nitrogen  fixation  on  nitrate 
concentration.  (Author's  abstract) 
W89- 12285 


ZOOBENTHOS  OF  THE  RTVER  VLT.  U.  DY- 
NAMICS OF  THE  BENTHIC  ZOOCOENOSES 
UNDER  ANTHROPOGENIC  INFLUENCE 
(ZOOBENTOST  NA  R.  VIT.  II.  IZMENENIE 
NA  ZOOBENTOSNTTE  ZOOTSENOZI  POD 
ANTROPOGENNO  VLIIANIE). 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  M-. 
W89-12286 


TRENDS  IN  THE  CHANGES  OF  THE  SAPRO- 
BIOLOGICAL CONDITION  OF  THE  RIVER 
BELI  LOM  AND  STRUCTURAL  CHARACTER. 
ISTICS  OF  ITS  BENTHIC  ZOOCOENOSES 
DURING  THE  1982-1984  PERIOD  (TENDENT- 
SII V  IZMENENIIATA  NA  SAPROBIOLO- 
GICHNOTO  S'STOIANIE  NA  R.  BELI  LOM  I 
STRUKTURNA  KHARAKTERISTIKA  NA  BEN- 
TOSNITE  I  ZOOTSENOZI  PREZ  1982-1984 
YA). 
Bulgarian  Academy  of  Sciences,  Sofia.   Inst,  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  3t_. 

W89- 12287 

COMPARATIVE  STRATEGIES  OF  HEAVY 
METAL  ACCUMULATION  BY  CRUSTA- 
CEANS: ZINC,  COPPER  AND  CADMIUM  IN  A 
DECAPOD,  AN  AMPHIPOD  AND  A  BARNA- 
f1!  E 

Queen  Mary  Coll.,  London  (England).  School  of 
Biological  Sciences. 
P.  S.  Rainbow,  and  S.  L.  White. 
Hydrobiologia  HYDRB8,  Vol.  174,  No.  3,  p  245- 
262,  April  22,  1989.  14  fig,  12  tab,  33  ref.  NERC 
grant  GR3/5256. 

Descriptors:  'Crustaceans,  'Decapods,  'Amphi- 
pods,  'Barnacles,  'Heavy  metals,  'Zinc,  'Copper, 
•Cadmium,  'Bioaccumulation,  'Path  of  pollutants, 
Comparison  studies,  Shrimp,  Excretion. 

This  study  investigated  the  comparative  strategies 
of  accumulation  under  standardized  laboratory 
conditions  of  the  essential  metals  Zn  and  Cu,  and 
the  non-essential  metal  Cd  by  three  crustaceans: 
the  decapod  Palaemon  elegans,  the  amphipod 
Echinogammarus  pirloti  and  the  barnacle  Elmmius 
modestus.  P.  elegans  regulated  body  Zn  concentra- 
tions to  a  constant  level  (about  79  microgram  Zn/ 
g)  over  a  wide  range  of  dissolved  metal  availabi  - 
ities  until  regulation  breaks  down  at  high  Zn  avail- 
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abilities  and  net  accumulation  begins.  E.  pirloti 
accumulates  Zn  at  all  dissolved  Zn  concentrations 
but  at  a  low  net  rate  such  that  the  accumulation 
strategy  approaches  that  of  regulation.  E.  modes- 
tus  accumulates  Zn  to  high  body  concentrations 
with  no  significant  excretion  of  accumulated  Zn.  P. 
elegans  similarly  regulates  body  Cu  concentrations 
to  a  constant  level  (about  129  microgram  Cu/g) 
over  a  range  of  dissolved  Cu  availabilities  until 
regulation  breaks  down  at  high  Cu  concentrations. 
Both  E.  pirloti  and  E.  modestus  accumulate  Cu  at 
all  dissolved  Cu  exposures  with  no  evidence  of 
regulation.  All  three  species  accumulate  Cd  at  all 
dissolved  concentrations  without  regulation. 
Heavy  metal  accumulation  strategies  therefore 
vary  between  crustacean  taxa  and  between  metals. 
Uptake  rates  for  Zn  and  Cd  were  estimated  for  the 
three  species  and  can  be  interpreted  in  terms  of 
cuticle  permeability  and  way  of  life  of  each  crusta- 
cean. Examination  of  these  uptake  rates  provides 
an  insight  into  possible  reasons  behind  the  adoption 
of  particular  metal  accumulation  strategies.  (Au- 
thor's abstract) 
W89- 12308 


RADON  IN  GROUND  WATER  SUPPLIES. 

K.  L.  Dixon,  and  R.  G.  Lee. 

Water  Well  Journal  WWJOA9,  Vol.  43,  No.  6,  p 

44-49,  June  1989.  6  tab,  7  ref. 

Descriptors:  'Radioactivity,  *Radon,  'Ground- 
water pollution,  'Wells,  'Drinking  water,  'Water 
treatment,  Activated  carbon,  Aeration,  Aquifers, 
Geologic  formations. 

In  September  1986,  the  System  Water  Quality  De- 
partment of  the  American  Water  Works  Service 
Co.  began  conducting  a  radon  survey  that  was 
designed  to  determine  the  levels  of  radon  in  Amer- 
ican ground  water  supplies,  and  to  assess  the  radon 
removal  efficiency  of  existing  treatment  processes 
such  as  filtration  through  granular  activated 
carbon  (GAC)  and  various  forms  of  aeration.  The 
survey  found  that  companies  in  the  northeastern 
part  of  the  country  experienced  the  highest  levels 
of  radon  in  ground  water  supplies.  The  highest 
concentrations  were  in  individual  wells  in  New 
Hampshire,  Maryland,  Connecticut,  Rhode  Island, 
New  Jersey,  Pennsylvania  and  California.  The  ana- 
lytical results  from  the  occurrence  phase  of  the 
survey  seemed  to  correlate  well  with  the  known 
geology  of  the  aquifer  materials  from  which  sam- 
ples of  ground  water  were  drawn.  The  highest 
levels  were  associated  with  formations  of  uranium- 
bearing  granitic  rocks.  GAC  can  effectively  reduce 
radon  concentrations  in  drinking  water  supplies  to 
very  low  levels.  However,  the  amount  of  contact 
time  within  the  carbon  bed  required  to  do  so 
would  be  prohibitive  to  many  water  utilities  from 
an  operational  and  economic  standpoint.  Further, 
disposal  of  the  spent  GAC  as  a  low-level  radioac- 
tive waste  (lead-210  content)  may  be  required. 
Aeration  is  very  effective  in  the  removal  of  radon 
from  drinking  water.  Packed  tower  aerators 
achieved  >95%  reduction  in  radon  concentrations 
and  conventional  cascading  tray  aerators  achieved 
>75%  reduction  in  radon  concentrations.  (Sand- 
PTT) 
W89-12309 


DETERMINATION  OF  DENITRIFICATION 
ACnVITY  IN  BOTTOM  SEDIMENT  OF  LAKE 
TEGANUMA  AND  ITS  ROLE  IN  SELFPURIFI- 
CATION  OF  THE  LAKE. 

Tokyo  Univ.  of  Agriculture  and  Technology 
(Japan).  Dept.  of  Environmental  Science  and  Con- 
servation. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12324 


ENDOGENOUS  NTTROSATION  IN  RELATION 
TO  NITRATE  EXPOSURE  FROM  DRTNKING 
WATER  AND  DIET  IN  A  DANISH  RURAL 
POPULATION. 

Landsforeningen  til  Kraeftens  Bekaempelse,  Co- 
penhagen (Denmark). 

For  primary  bibliographic  entry  see  Field  5F. 
W89- 12368 


DEVELOPMENT  AND  MONTE  CARLO  ANAL- 
YSIS OF  AN  OYSTER  BIOACCUMULATION 
MODEL  APPLIED  TO  BIOMONITORING 
DATA. 

Versar,  Inc.,  Columbia,  MD. 
K.  A.  Rose,  R.  I.  McLean,  and  J.  K.  Summers. 
Ecological  Modelling  ECMODT,  Vol.  45,  No.  2,  p 
111-132,  April  1989.  5  fig,  3  tab,  20  ref.  Maryland 
Power  Plant  Research  Program  contracts  PR-86- 
0707  and  PR-86-043-01(87). 

Descriptors:  'Radioactive  wastes,  'Path  of  pollut- 
ants, 'Bioindicators,  'Nuclear  powerplants, 
'Model  studies,  'Monte  Carlo  method,  'Oysters, 
'Bioaccumulation,  'Estuaries,  'Monitoring,  Ra- 
dioactive tracers,  Chesapeake  Bay,  Absorption. 

Routine  operations  of  the  Calvert  Cliffs  Nuclear 
Power  Plant  (CCNPP)  include  almost  daily  re- 
leases of  low  levels  of  radionuclides  to  the  Chesa- 
peake Bay.  A  biomonitoring  program  involving 
quarterly  collection  of  oysters  (Crassostrea  virgin- 
ica)  maintained  in  the  effluent  of  the  CCNPP  was 
initiated  in  1978  to  monitor  the  radionuclide  con- 
centrations in  oysters.  The  application  of  an  oyster 
bioaccumulation  model  to  the  radionuclide  bio- 
monitoring data  is  presented.  The  model  represents 
radionuclide  concentrations  in  oysters  as  depend- 
ent on  the  processes  of  uptake,  biological  excre- 
tion, physical  (radioactive)  decay,  and  oyster 
growth.  Driving  variables  in  this  model  are  daily 
water  temperature  and  the  magnitudes  of  daily 
plant  releases  of  radionuclides.  Monte  Carlo  simu- 
lation involving  the  variation  of  model  parameters, 
driving  variables  and  initial  conditions  was  per- 
formed to:  assess  the  consequences  of  alternative 
plant  release  scenarios  on  radionuclide  concentra- 
tions in  oysters,  to  evaluate  alternative  scenarios  on 
radionuclide  concentrations  in  oysters  and  to 
evaluate  alternative  sampling  frequencies.  Results 
showed  that  releases  restricted  to  the  winter  result- 
ed in  the  lowest  radionuclide  concentrations  in 
oysters  annually,  while  releases  restricted  to  the 
spring  resulted  in  the  lowest  concentrations  during 
the  period  of  the  year  of  commercial  and  recre- 
ational oyster  harvest.  Results  also  showed  that  the 
estimates  of  the  probabilities  of  exceeding  given 
radionuclide  concentrations  with  a  90-day  sam- 
pling interval  are  similar  to  estimates  based  on 
more  frequent  sampling.  However,  an  increase  in 
the  sampling  frequency  to  three  per  quarter  result- 
ed in  substantial  reduction  in  the  probability  esti- 
mation uncertainty.  The  general  modeling  ap- 
proach is  appropriate  for  other  biomonitoring  situ- 
ations with  known  point  source  discharges.  (Au- 
thor's abstract) 
W89-12371 


MARINE  AMOEBAE  FROM  WATERS  OF 
NORTHWEST  SPAIN,  WITH  COMMENTS  ON 
POTENTIALLY  PATHOGENIC  EURYHALINE 
SPECIES. 

Santiago  Univ.  (Spain).  Dept.  de  Microbiologia  y 

Parasitologia. 

C.  Arias  Fernandez,  E.  Paniagua  Crespo,  M.  M. 

Mallen,  P.  Monica  Penas  Ares,  and  L.  Castro 

Casas. 

Journal  of  Protozoology  JPROAR,  Vol.  36,  No.  3, 

p  239-241,  1989.  3  tab,  21  ref. 

Descriptors:  'Protozoa,  'Pathogens,  'Public 
health,  'Estuaries,  'Path  of  pollutants,  'Microor- 
ganisms, Human  diseases,  Water  pollution  effects. 

Some  species  of  the  salt-water  Acanthamoeba  are 
widely  distributed  in  oceans  and  have  been  isolated 
from  sediments,  surface  and  bottom  waters.  Cer- 
tain species  of  Acanthamoeba  are  found  in  both 
salt  and  freshwater.  Acanthamoeba  polyphaga  is 
known  to  be  a  potential  pathogen.  Possible  con- 
tamination of  waters  by  these  protozoa  represent  a 
risk  to  human  health.  The  protozoa,  collected  from 
beaches  and  estuaries  in  northwest  Spain,  were 
instilled  intranasally  into  albino  mice.  The  mice 
were  observed  daily  for  30  days.  After  the  animals 
were  sacrificed,  the  liver,  lung  and  brain  were 
removed  for  study  and  histologic  sections  of  the 
organs  were  prepared.  While  no  deaths  occurred 
when  laboratory  animals  were  inoculated  with  A. 
polyphaga  to  test  for  pathogenicity,  the  protozoa 
were  present  in  all  three  organs  of  some,  but  not 
all,  of  the  animals.  It  is  concluded  that  the  species 


of  Acanthamoeba  pathogenic  for  man  can  gain 
access  to  the  body  via  seawater.  (Friedmann-PTT) 
W89-12373 


TRANSPORT  OF  MICROSPHERES  AND  IN- 
DIGENOUS BACTERIA  THROUGH  A  SANDY 
AQUIFER:  RESULTS  OF  NATURAL-AND 
FORCED-GRADIENT  TRACER  EXPERI- 
MENTS. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

R.  W.  Harvey,  L.  H.  George,  R.  L.  Smith,  and  D. 
R.  LeBlanc. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  1,  p  51-56,  January  1989.  5 
fig,  3  tab,  20  ref. 

Descriptors:  'Tracers,  'Sand  aquifers,  'Bacteria, 
•Path  of  pollutants,  'Groundwater  pollution, 
Aquifers,  Dyes,  Chlorides,  Bromides,  Flow,  Tem- 
perature, Dissolved  oxygen,  Conductivity. 

Transport  of  indigenous  bacteria  through  sandy 
aquifer  sediments  in  Cape  Cod,  MA  was  investigat- 
ed in  forced-gradient  and  natural-gradient  tracer 
tests.  A  diverse  population  of  bacteria  was  collect- 
ed and  concentrated  from  groundwater  at  the  site, 
stained  with  a  DNA-specific  fiuorochrome  4,6- 
diamidino-2-phenylindale  (DAPI),  and  injected 
back  into  the  aquifer.  Included  with  the  injectate 
were  a  conservative  tracer  (Br(-)  or  Cl(-))  and 
bacteria-sized  (0.2-1. 3-micron)  microspheres 
having  carboxylated,  carbonyl,  or  neutral  surfaces. 
Transport  of  stained  bacteria  and  all  types  and  size 
classes  of  microspheres  was  evident.  In  the  natural- 
gradient  test,  both  surface  characteristics  and  size 
of  microspheres  affected  attenuation.  Surface  char- 
acteristics had  the  greatest  effect  upon  retardation. 
Peak  breakthrough  of  DAPI-stained  bacteria 
(forced-gradient  experiment)  occurred  well  in  ad- 
vance of  bromide  at  the  more  distal  sampler. 
Transport  behavior  of  bacteria  was  substantially 
different  from  that  of  carboxylated  microspheres  of 
comparable  size.  (Author's  abstract) 
W89-12380 


DISTRIBUTION  OF  ATMOSPHERIC  POLY- 
CHLORINATED  BIPHENYL  CONGENERS  BE- 
TWEEN VAPOR  PHASE,  AEROSOLS,  AND 
RAIN. 

Kiel  Univ.   (Germany,  F.R.).  Inst,  fuer  Meeres- 

kunde. 

J.  C.  Duinker,  and  F.  Bouchertall. 

Environmental        Science        and       Technology 

ESTHAG,  Vol.  23,  No.  1,  p  57-62,  January  1989.  5 

fig,  3  tab,  23  ref. 

Descriptors:  'Path  of  pollutants,  'Polychlorinated 
biphenyls,  'Atmospheric  water,  'Aerosols,  'Rain, 
Gas  chromatography,  Chemical  analysis,  Urban 
areas,  Volatility. 

Atmospheric  transport  is  an  important  pathway  for 
the  transfer  of  polychlorinated  biphenyls  (PCBs) 
from  land  to  natural  waters.  For  instance,  60-90% 
of  the  PCB  burden  in  the  Great  Lakes  system  has 
been  estimated  to  originate  from  the  atmosphere, 
and  deposition  from  the  atmosphere  may  be  the 
main  source  of  PCBs  in  remote  oceanic  regions. 
Studies  were  undertaken  using  glass  beads  with 
strongly  improved  efficiency  for  adsorption  of  rel- 
atively volatile  PCB  fractions.  The  use  of  high- 
resolution  multidimensional  gas  chromatography 
allows  the  identification  of  those  congeners  that 
can  and  those  that  cannot  be  determined  accurate- 
ly by  gas  chromatography/electron  capture  detec- 
tion with  the  use  of  a  single  capillary  column. 
Fourteen  chromatographically  well-separated  PCB 
congeners  were  analyzed  in  filtered  air,  in  particu- 
lates, and  in  rain  collected  simultaneously  in  the 
city  of  Kiel  (western  Baltic).  The  PCB  mixture 
was  dominated  by  congeners  with  a  low  degree  of 
chlorination  in  the  filtered  air  and  by  congeners 
with  a  high  degree  of  chlorination  in  the  aerosols 
and  in  rain.  The  vapor  phase  represented  up  to 
99%  of  total  atmospheric  concentrations  for  the 
most  volatile  congeners.  Particle  scavenging  was 
the  dominant  source  of  PCBs  in  rain,  despite  the 
small  contribution  (only   1  or  2%)  of  particulate 
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PCBs    to    the    total    atmospheric    concentration. 

(Doria-PTT) 

W89-12381 

DISTRIBUTION  OF  POLYCHLORINATED  BI- 
PHENYL  CONGENERS  AND  OTHER  HALO- 
CARBONS  IN  WHOLE  FISH  AND  MUSCLE 
AMONG  LAKE  ONTARIO  SALMONIDS. 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

A.  J.  Niimi,  and  B.  G.  Oliver. 
Environmental        Science       and       Technology 
ESTHAG,  Vol.  23,  No.  1,  p  83-88,  January  1989.  4 
tab,  29  ref. 

Descriptors:  *  Poly  chlorinated  biphenyls,  ♦Chlorin- 
ated hydrocarbons,  *Bioaccumulation,  *Salmon, 
♦Muscle,  *Monitoring,  Fate  of  pollutants,  Tissue 
analysis,  Lake  Ontario,  Toxicity,  Water  pollution 
effects. 

A  total  of  92  monochlorobiphenyl  to  decachloro- 
phenyl  congeners  were  monitored  in  brown  and 
lake  trout,  small  and  large  rainbow  trout,  and  small 
and  large  coho  salmon  from  Lake  Ontario.  Highest 
concentrations  were  among  the  pentachlorobi- 
phenyl  and  hexachlorobiphenyl  homologues,  with 
2,2',4,4',5,5'-hexachlorobiphenyl  (IUPAC  no.  153) 
the  most  common.  Total  congener  concentrations 
ranged  from  1  to  10  mgAg  in  whole  fish  and  from 
0.3  to  4  mg/kg  in  muscle.  Consistent  values  of 
congener  composition  were  shown  when  individ- 
ual congener  levels  were  expressed  as  percent  of 
total  composition.  The  10  most  common  congeners 
represented  about  52%  of  the  total  content;  this 
value  does  not  appear  to  be  influenced  by  species 
or  by  total  concentration.  The  homologues  ob- 
served averaged  about  56%  chlorine  by  weight  in 
fish  and  muscle.  It  is  concluded  that  studies  of  the 
sublethal  effects  of  PCBs  on  fishes  in  contaminated 
ecosystems  could  be  more  definitive  if  specific 
congeners  rather  than  total  PCBs  were  monitored. 
Emphasis  should  focus  on  the  relation  of  the  con- 
centration of  a  congener  and  its  toxicity.  (Author's 
abstract) 
W89-12383 


water.  Eelgrass  could  therefore  play  a  role  in 
detoxifying  tributyltin.  However,  since  eelgrass  is 
at  the  base  of  estuarine  food  chains,  it  could  also  be 
an  important  step  in  the  transfer  of  tributyltin  to 
higher  trophic  levels.  (Author's  abstract) 
W89-12387 

DISTRIBUTION,  REDISTRIBUTION,  AND 
GEOCHRONOLOGY  OF  POLYCHLORINAT- 
ED BIPHENYL  CONGENERS  AND  OTHER 
CHLORINATED  HYDROCARBONS  IN  LAKE 
ONTARIO  SEDIMENTS. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
B.  G.  Oliver,  M.  N.  Charlton,  and  R.  W.  Durham. 
Environmental        Science        and       Technology 
ESTHAG,  Vol.  23,  No.  2,  p  200-208,  February 
1989.  1 1  fig,  4  tab,  50  ref. 

Descriptors:  *Path  of  pollutants,  *Polychlorinated 
biphenyls,  *Chlorinated  hydrocarbons,  *Lake  On- 
tario, *Sediments,  Benzenes,  DDT,  Lindane,  Pesti- 
cides. 

The  concentrations  of  PCB  congeners  and  several 
other  chlorinated  hydrocarbons  such  as  chloroben- 
zenes,  chlorotoluenes,  lindane,  mirex,  DDT,  etc. 
have  been  determined  in  Lake  Ontario  sediments. 
Surficial  sediments  show  a  reasonably  uniform 
contaminant  distribution  throughout  the  sedimen- 
tation basins  (SBs)  with  no  strong  plumes  to 
sources.  Sediment  samples  outside  the  SBs  dis- 
played very  low  contaminant  concentrations,  indi- 
cating that  over  the  long  term  sediment-associated 
contaminants  wind  up  in  the  SBs.  Sediment  trap 
studies  showed  that  a  considerable  amount  of  sedi- 
ment resuspension  occurs  in  the  lake,  especially 
when  it  is  unstratified  during  the  winter.  This 
observation  helps  to  explain  the  fairly  uniform 
concentrations  found  in  the  SBs.  Sediment  core 
studies  showed  peak  discharges  of  the  contami- 
nants occurred  in  the  late  1950s  (DDT)  and  the 
mid  1960s  (PCBs,  mirex,  and  chlorobenzene)  in 
good  agreement  with  production  and  usage  histo- 
ry. Changes  in  PCB  and  DDT  composition  in  the 
cores  are  discussed.  (Author's  abstract) 
W89-12389 


CHARACTERIZATION  OF  ORGANIC  MATE- 
RIAL LEACHED  FROM  COAL  BY  SIMULAT- 
ED RAINFALL.  . 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12386 

ACCUMULATION  AND  PERSISTENCE  OF 
TRD3UTYLTIN  IN  EELGRASS  (ZOSTERA 
MARINA  L.)  TISSUE. 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

R.  Francois,  F.  T.  Short,  and  J.  H.  Weber. 
Environmental        Science        and       Technology 
ESTHAG,  Vol.  23,  No.  2,  p  191-196,  February 
1989.  5  fig,  3  tab,  27  ref. 

Descriptors:  *Pesticides,  'Fate  of  pollutants, 
*Bioaccumulation,  *Tin,  *Metal  organic  pesticides, 
•Sea  grasses,  *Bioindicators,  Decomposition,  Bio- 
logical magnification,  Estuaries,  Aquatic  plants, 
Food  chains,  Organotin  compounds. 

Analysis  of  eelgrass  specimens  retrieved  from  a 
mesocosm  suggested  that  eelgrass  could  accumu- 
late butyltin  species  from  seawater  and  could  possi- 
bly be  used  as  a  sensitive  pollution  indicator.  The 
objective  of  this  study  is  to  evaluate  the  impact  of 
this  uptake  on  the  residence  time  of  tributyltin  in 
the  environment  and  on  its  accumulation  in  estua- 
rine food  chains.  Decomposition  of  tributyltin  in 
filtered  seawater  is  compatible  with  a  consecutive 
debutylation  pathway  and  can  be  described  by 
consecutive  first-order  kinetics.  Tributyltin  is  also 
rapidly  taken  up  from  seawater  and  concentrated 
by  eelgrass  (Zostera  marine  L.),  suggesting  that 
estuarine  plants  could  provide  a  sensitive  means  to 
monitor  tributyltin  pollution  in  coastal  areas.  In  the 
plant  tissue,  the  decomposition  rate  of  tributyltin  is 
slower  than  in  filtered  seawater,  while  that  of 
dibutyltin  is  faster.  Monobutyltin  then  gradually 
moves  from  the  plant  material  into  the  surrounding 


EVAPORATION  POND  SEEPAGE. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

M.  E.  Grismer,  and  B.  L.  McCullough-Sanden. 
California  Agriculture  CAGRA3,  Vol.  42,  No.  1,  p 
4-5,  January-February  1988.  1  fig. 

Descriptors:  *Water  pollution  sources,  'Path  of 
pollutants,  *Evaporation,  *Ponds,  *Seepage, 
♦Drainage  water,  Drainage,  Water  pollution  con- 
trol, Permeability,  Salinity,  Seasonal  variation, 
Kings  County,  CA,  Bacteria,  Soil  types,  Precipita- 
tion, Chemical  reactions,  Groundwater,  Drains. 

Drainage  water  evaporation  ponds  are  designed  to 
receive  and  hold  subsurface  drainage  water  until  it 
evaporates.  As  the  water  evaporates,  chemical 
constituents  are  progressively  concentrated,  in- 
cluding some  that  are  potentially  hazardous,  such 
as  arsenic  and  selenium.  A  study  was  conducted  to 
assess  the  effects  of  salinity  and  time  of  ponding  on 
estimates  of  seepage  from  evaporation  ponds,  using 
both  laboratory  and  field  measurements  from 
Kings  County,  CA.  It  was  concluded  that  rates  of 
seepage  from  operational  evaporation  ponds  de- 
cline substantially  after  construction.  This  decline 
is  irreversible  during  continuous  ponding  and  may 
be  a  result  of  microbial  activity  and  deposition  of 
suspended  matter  in  pond  water.  Seepage  rates  also 
decrease  as  the  salinity  of  the  pond  water  increases 
as  a  result  of  chemical  precipitation  and  reaction 
with  pond  bed  materials,  although  this  process 
may  be  partially  reversible.  Additional  measure- 
ments of  groundwater  elevation  and  quality  adja- 
cent to  and  below  the  pond  indicate  that,  when 
operational,  interceptor  drains  surrounding  the 
pond  partially  contain  seepage  and  confine  it  to  the 
area  below  the  pond.  (Doria-PTT) 
W89-12419 


BIOLOGICAL  CONSEQUENCES  OF  SELENI- 
UM IN  AQUATIC  ECOSYSTEMS. 


California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 12421 


LEACHING  OF  HEAVY  METALS  FROM  COM- 
POSTED SEWAGE  SLUDGE  AS  A  FUNCTION 
OF  PH. 

Indiana  Univ.  of  Pennsylvania.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 12428 

DISTRIBUTION  OF  CR,  PB,  CD,  ZN,  FE  AND 
MN  IN  LAKE  VICTORIA  SEDIMENTS,  EAST 
AFRICA. 

Nairobi  Univ.  (Kenya).  Dept.  of  Chemistry. 

J.  M.  Onyari,  and  S.  O.  Wandiga. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  6,  p  807-813, 

June  1989.  1  fig,  4  tab,  15  ref. 

Descriptors:  "Lake  sediments,  *Africa,  *Fate  of 
pollutants,  "Lake  Victoria,  "Chromium,  "Lead, 
♦Cadmium,  *Zinc,  *Iron,  *Manganese,  Sampling, 
Atomic  absorption  spectrophotometry,  Geochem- 
istry, Water  pollution  sources,  Wastewater,  Oil 
spills,  Bilge,  Distribution  patterns,  Heavy  metals, 
Sediments,  Chemical  composition. 

A  study  was  initiated  to  investigate  the  distribution 
patterns  of  lead  and  other  metals  in  Lake  Victoria, 
East  Africa,  using  grab  samples  analyzed  by 
atomic  absorption  spectrophotometry.  There  were 
statistically  significant  differences  among  the  mean 
contents  from  different  locations.  Elevated  concen- 
trations of  some  trace  elements  at  some  localities 
indicates  a  localized  pollution  problem.  Of  the 
metals  studied,  cadmium  content  was  the  lowest, 
but  significant  variations  were  observed  between 
the  different  sites.  Deeper  regions  of  the  Wmam 
Gulf  were  characterized  by  low  metal  content, 
while  some  shallow  regions  contained  elevated 
levels  of  lead,  cadmium,  zinc,  and  copper.  Maxi- 
mum values  of  lead  (228  mgAg),  copper  (62.8  mg/ 
kg),  and  zinc  (370  mgAg)  were  previously  ob- 
tained at  the  Shell  Oil  jetty  at  Kisumu  port.  All 
five  stations  located  inside  the  port  region  con- 
tained significantly  elevated  levels  of  heavy  metals 
compared  to  other  localities.  Although  discharge 
of  treated  wastewater  through  Kasat  River  is 
partly  responsible,  port  activities  are  of  greater 
significance,  especially  discharge  of  ship  bilge 
waters  and  oil  spillages.  (Doria-PTT) 
W89-12441 


MERCURY  AND  CADMIUM  CONTENT  IN 
GREEN  MUSSEL,  MYTILUS  VIRIDIS  L. 
FROM  ONRUST  WATERS,  JAKARTA  BAY. 

Indonesian  Inst,   of  Sciences,   Djakarta.   Lab.   of 

Environmental  Study. 

H.  P.  Hutagalung. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  6,  p  814-820, 

June  1989.  1  fig,  3  tab,  18  ref. 

Descriptors:  *Path  of  pollutants,  *Mercury,  ♦Cad- 
mium, 'Jakarta  Bay,  *Bioaccumulation,  *Mytilus, 
Heavy  metals,  Tissue  analysis,  Fate  of  pollutants, 
Atomic  absorption  spectroscopy,  Mollusks,  Re- 
gression analysis,  Oysters,  Population  exposure. 

Total  mercury  and  cadmium  contents  were  ob- 
served in  the  soft  tissues  of  Mytilus  viridis  collect- 
ed from  Onrust  Island  waters,  Jakarta  Bay,  Indo- 
nesia. The  concentration  of  mercury  and  cadmium 
in  whole  soft  tissue  of  M.  viridis  decreased  signifi- 
cantly with  increasing  shell  length,  meaning  that 
the  highest  concentrations  are  present  in  the  small- 
est mussels.  Similar  results  were  obtained  for  other 
species  of  Mytilidae  and  in  oysters.  This  is  prob- 
ably a  reflection  of  the  more  rapid  metabolism 
accompanying  growth.  Thirty-five  specimens  of 
large  (shell  length  6  cm)  mussels  have  mercury  and 
cadmium  concentrations  ranging  from  11-848  ppb 
(mean  =  320  ppb)  and  627-2436  ppb  (mean  =  990 
ppb),  respectively.  Most  people  living  in  Jakarta 
consume  M.  viridis  with  shell  length  more  than  6 
cm.  Based  on  this  criterion,  only  11.4%  of  large 
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(>  6  cm)  mussels  exceeded  the  level  recommend- 
ed by  WHO  for  mercury;  therefore,  the  potential 
hazard  of  M.  viridis  as  food  for  human  consump- 
tion is  small.  (Doria-PTT) 
W89- 12442 


ORGANOCHLORINE  INSECTICIDE  RESI- 
DUES IN  FISH  AND  BIRDS  FROM  THREE 
RIVER  SYSTEMS  ON  THE  NORTH  COAST 
REGION  OF  NEW  SOUTH  WALES. 

North  Coast  Agricultural  Inst.,  Wollongong  (Aus- 
tralia). 

K.  W.  McDougall,  N.  Ahmad,  C.  R.  Harris,  and  F. 
R.  Higginson. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  42,  No.  6,  p  884-890, 
June  1989.  3  tab,  14  ref. 

Descriptors:  'Insecticides,  'Water  pollution  ef- 
fects, 'Pesticides,  'Halogenated  pesticides,  'Fish, 
'Birds,  'Coastal  streams,  'Bioaccumulation,  Tissue 
analysis,  River  systems,  Fate  of  pollutants,  Mullet, 
Ducks,  DDT,  DDE,  Dieldrin,  New  South  Wales, 
Mullet,  Ducks,  Australia,  Animal  pathology,  Mag- 
pies, Cormorants. 

The  extent  to  which  fish  and  birds  collected  from 
river  systems  in  the  New  South  Wales  North  Coast 
Region  are  contaminated  with  organochlorine 
(OC)  residues  was  assessed.  Three  of  the  major 
rivers-Clarence,  Richmond,  and  Tweed~on  the 
North  Coast  Region  were  selected  for  study.  Fish 
were  taken  by  Fisheries  Division  personnel  be- 
tween October  1983  and  February  1984.  In  mid- 
1984,  a  more  comprehensive  study  was  initiated  on 
the  Clarence  R.,  with  mullet  (Mugil  cephalus) 
being  sampled  9  times  over  1  y.  In  mid-1985,  a 
similar  study  was  started  on  the  Tweed  R.,  with 
mullet  being  collected  monthly  for  14  mo.  Black 
ducks  (Anas  superciliosa),  magpies  (Gymnorhina 
tibicen),  and  black  cormorants  (Phalacrocorax  sul- 
cirostris)  were  collected  from  both  the  Clarence 
and  Tweed  R.  watersheds  by  National  Parks  and 
Wildlife  personnel  from  1983-85.  No  BHC,  hepta- 
chlor,  chlordane,  or  aldrin  residues  were  detected 
in  any  of  the  fish  or  birds  analyzed.  Dieldrin  and  t- 
DDT  residues  in  Clarence  R.  mullet  were  higher 
than  those  detected  initially.  Average  residue 
levels  varied  considerably  between  sampling  dates; 
in  general,  fat  content  and  residues  in  the  fish 
tended  to  be  higher  during  the  warmer  part  of  the 
year.  Although  Tweed  R.  mullet  contained  higher 
OC  insecticide  residues  than  those  from  the  Clar- 
ence R.,  none  of  the  Tweed  R.  fish  was  ulcerated. 
In  birds,  dieldrin  and  DDT  residues  were  present 
at  levels  substantially  higher  than  those  found  in 
fish.  At  current  levels  of  contamination  and  with 
use  of  OC  insecticides  for  agricultural  purposes  no 
longer  allowed  in  Australia,  it  is  concluded  that 
environmental  impact  from  past  use  of  these  insec- 
ticides will  be  minimal.  (Doria-PTT) 
W89- 12449 


COLLOIDS  IN  WATER  FROM  A  SUBSUR- 
FACE FRACTURE  IN  GRANITE  ROCK,  GRIM- 
SEL  TEST  SITE,  SWITZERLAND. 

Paul  Scherrer  Inst.,  Wuerenlingen  (Switzerland). 
C  Degueldre,  B.  Baeyens,  W.  Goerlich,  J.  Riga, 
and  J.  Verbist. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  53,  No.  3,  p  603-610,  March  1989.  7  fig,  3  tab, 
23  ref. 

Descriptors:  'Groundwater  management,  'Radio- 
active waste  disposal,  'Colloids,  'Water  analysis, 
•Groundwater  pollution,  Granites,  Groundwater 
movement.  Chemical  analysis,  Saturation  index, 
Quartz,  Fluorine,  Electron  microscopy,  X-ray 
spectroscopy,  Mass  spectrometry,  Particle  size, 
Switzerland. 

The  migration  of  radionuclides  through  fissures  in 
rock  is  considered  one  of  the  most  serious  potential 
hazards  of  nuclear  waste  disposal.  Colloids  from 
the  Grimsel  Test  Site  (Swiss  Alps)  granitic  ground- 
water were  characterized  after  concentrating  the 
natural  colloids  by  ultrafiltration  in  situ  and  in  the 
laboratory.  A  two-year-long  study  has  shown  little 
variation  in  the  chemistry  of  the  Grimsel  water 
and  a  calculation  of  saturation  indices  indicates 
that  quartz  and  fluorite  are  slightly  oversaturated 


in  the  in  situ  conditions.  Scanning  electron  micro- 
scope investigations  indicate  a  colloid  concentra- 
tion of  approximately  10,000,000,000  particles  (40 
to  1000  nanometers)  per  liter.  On  the  basis  electron 
spectroscopy  for  chemical  analysis,  transmission 
electron  microscopy,  energy  dispersive  x-ray  spec- 
trometry, electron  energy  loss  spectrometry,  and 
laser  microprobe  mass  analysis,  the  particles  are  a 
mixture  of  organic  (C,  N,  O,  and  S)  and  inorganic 
(Si,  Ca,  S,  and  to  a  lesser  extent  Mg,  Sr,  and  Ba) 
materials.  The  alpha  specific  activity  in  the  colloi- 
dal phase  is  less  than  0.5  milliBecquerels  per  liter. 
The  mode  of  formation  is  discussed  together  with 
the  size  distribution  and  the  concentration.  (Au- 
thor's abstract) 
W89- 12474 


ANALYSIS  BASED  ON  INTEGRATED  CON- 
SERVATION LAW  FOR  DISCONTINUOUS 
ROCK:  COUPLED  ANALYSIS  OF  STRESS, 
HEAT  TRANSFER  AND  GROUNDWATER 
FLOW. 

Saitama  Univ.,  Urawa  (Japan).  Faculty  of  Tech- 
nology. 

R.  Hamajima,  H.  Koide,  and  T.  Kawai. 
Chigaku      Zasshi      (Journal      of      Geography) 
CGZAAL,  Vol.  98,  No.  1,  p  19-33,  1989.  19  fig,  17 
ref.  English  Summary. 

Descriptors:  'Path  of  pollutants,  'Geothermal 
studies,  'Groundwater  movement,  'Radioactive 
waste  disposal,  'Underground  storage,  'Heat 
transfer,  'Stress  analysis,  Geologic  fractures,  Pe- 
troleum products,  Numerical  analysis,  Deforma- 
tion. 

The  precise  evaluation  of  heat  transfer  and  ground- 
water migration  in  fractured  rocks  is  the  key  prob- 
lem for  the  geological  disposal  of  nuclear  waste, 
energy  extraction  from  hot  dry  rocks  and  under- 
ground storage  of  liquid  petroleum  gas.  The  stress 
state  affects  the  heat  transfer  and  groundwater 
migration  due  to  the  opening  or  closing  of  frac- 
tures in  the  rock  mass.  The  numerical  method  for 
coupled  analysis  of  stress-heat-water-fractures  is 
developed  for  the  estimation  of  heat  transfer  and 
groundwater  flow  in  the  earth's  crust.  The  Rigid- 
Body-Spring  Model  (RBSM)  has  been  recently 
developed  to  simulate  effectively  the  deformation 
and  fracturing  of  a  jointed  rock  mass.  The  direct 
discretization  through  the  conservation  law  is  pro- 
posed for  the  numerical  analysis  of  heat  transfer 
and  water  flow  coupled  with  the  analysis  of  stress 
propagation  in  the  jointed  rock  mass  by  the 
RBSM.  The  RBSM  can  be  considered  as  a  discrete 
model  to  fulfill  the  conservation  law  in  the  stress 
analysis.  The  numerical  simulation  of  heat  and 
fluid  migration  coupled  with  fracture  propagation 
was  applied  for  the  performance  assessment  of 
underground  oil  and  liquid  petroleum  gas  storage. 
(Author's  abstract) 
W89-12475 


ANALYSIS  OF  HYDROGEOLOGIC  SENSITIV- 
ITY IN  WINONA  COUNTY,  MINNESOTA. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Soil  Sci- 
ence. 

M.  D.  Trojan,  and  J.  A.  Perry. 
Journal  of  the   Minnesota  Academy  of  Science 
JMNAAC,  Vol.  54,  No.  3,  p  30-36,  Spring  1989.  5 
fig,  2  tab,  25  ref. 

Descriptors:  'Hydrologic  models,  'Path  of  pollut- 
ants, 'Aquifer  management,  'Sensitivity  analysis, 
Aquifer  characteristics,  Unconsolidated  aquifers, 
Karst,  Sand,  Permeability,  Infiltration,  Computer 
models,  Soil  texture,  Land  management,  Land  use, 
Organic  matter,  Mineralogy,  Herbicides,  Minneso- 
ta. 

Hydrogeologic  sensitivity  to  contamination 
throughout  Winona  County  in  southeastern  Minne- 
sota was  assessed  using  a  recently  developed  rating 
method.  Sensitivity  varied  across  and  within  three 
analysis  regions.  Region  I  (Prairie-du-Chien  Aqui- 
fer) showed  a  wide  range  of  sensitivity,  from  mod- 
erate to  extreme,  where  the  aquifer  was  unconfined 
and  overlain  by  a  thin  layer  of  unconsolidated 
material  and  karst  bedrock.  Region  II  (Ironton- 
Galesville  Aquifer)  was  protected  from  surface 
infiltration  by  a  siltstone  formation  and  was  not 


sensitive  to  contamination.  Region  III  (an  uncon- 
solidated surficial  aquifer)  is  highly  to  extremely 
sensitive  due  to  large  water  inputs  from  adjacent 
areas;  sites  located  on  sand  terraces  in  this  region 
show  the  greatest  susceptibility  due  to  high  perme- 
ability throughout  the  vertical  profile.  The  accura- 
cy and  scope  of  evaluations  made  with  the  Trojan- 
Perry  rating  method  will  improve  and  expand  as 
data  is  collected  and  utilized  and  computer  capa- 
bilities are  employed.  The  following  data  needs 
would  improve  the  precision  of  hydrogeologic  sen- 
sitivity analysis:  (1)  soil  textural  classifications  and 
thicknesses  to  aid  in  infiltration  and  depth-to-water 
analysis;  (2)  knowledge  of  land  management  prac- 
tices such  as  tillage  and  chemical  application, 
which  aid  in  infiltration  and  contaminant  behavior 
analysis;  (3)  knowledge  of  land-use  to  improve 
infiltration,  permeability,  recharge,  and  contents, 
and  mineralogy,  which  can  be  used  to  assess  the 
behavior  of  contaminants.  Evaluating  contamina- 
tion sensitivity  to  atrazine,  a  widely  used  herbicide 
frequently  found  in  country  aquifers,  illustrates  the 
need  for  improved  data.  (Author's  abstract) 
W89-12476 


BACTERIOLOGICAL  WATER  QUALITY  OF  A 
MULTI-USE  CATCHMENT  BASIN  ON  THE 
AVALON  PENINSULA,  NEWFOUNDLAND. 

Memorial  Univ.  of  Newfoundland,  St.  John's. 
Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  4C. 
W89- 12477 


SEDIMENTARY  RECORD  OF  POLYCYCLIC 
AROMATIC  AND  ALIPHATIC  HYDROCAR- 
BONS IN  THE  WINDERMERE  CATCHMENT. 

Freshwater    Biological    Association,    Ambleside 

(England). 

P.  A.  Cranwell,  and  V.  K.  Koul. 

Water  Research  WATRAG,  Vol.  23,  No.  3,  p  275- 

283,  March   1989.   2  fig,  4  tab,  47  ref.   Natural 

Environment  Research  Council  grant  aid  to  the 

Freshwater  Biological  Association. 

Descriptors:  'Polycyclic  aromatic  hydrocarbons, 
•Lake  sediments,  'Fate  of  pollutants,  'Aliphatic 
hydrocarbons,  Pollution  load,  Gas  chromatogra- 
phy, Mass  spectrometry,  Ureas,  Solvents,  Oil  pol- 
lution, Runoff,  Industrial  development,  Radioac- 
tive dating,  England. 

Sediment  profiles  from  two  lakes  (Windermere  and 
Priest  Pot,  Cumbria,  United  Kingdom),  in  which 
the  depositional  chronology  had  been  previously 
established  by  measurement  of  unsupported  Pb210, 
were  analyzed  to  determine  present  and  past  hy- 
drocarbon levels.  Chromatographic  separation  of 
sedimentary  lipids  gave  two  fractions  containing 
aliphatic  and  aromatic  hydrocarbons,  respectively. 
Anthropogenic  inputs  to  the  sediments  were  as- 
sessed from  the  abundance  of  H-alpha-^H),  21- 
beta-(H)-norhopane  among  aliphatic  hydrocarbons 
and  from  the  combined  abundance  of  ten  polycy- 
clic aromatic  hydrocarbons  (PAH).  Subsurface 
maxima  in  anthropogenic  input  occurred  in  the 
sediment  column  of  both  lakes.  For  identification 
of  constituents  by  gas  chromatography-mass  spec- 
trometry, aliphatic  compounds  indicative  of  pollu- 
tion were  isolated  by  urea  adduction;  polycyclic 
aromatic  hydrocarbons  were  isolated  by  solvent 
partition.  Significant  oil  pollution  in  Windermere 
surficial  sediments,  probably  owing  to  increased 
motorboat  use  and  road  runoff,  was  recognized 
from  the  dominance  of  alpha-beta-hopanes,  includ- 
ing C31-C34  alkyl  derivatives  in  which  the  C- 
22S:C-22R  epimer  abundance  ratio  was  that  of 
thermally  mature  geological  oil-like  sources.  The 
flux  of  anthropogenic  PAH  to  Windermere 
reached  high  levels  (4000  nanograms  per  square 
centimeter  per  year)  early  in  this  century,  probably 
due  to  local  waterborne  input;  levels  have  de- 
creased since  the  1970s  but  remain  ten  times  great- 
er than  before  the  industrial  revolution.  (Author's 
abstract) 
W89- 12479 


MOVEMENT   OF   VIRUSES   AFTER    ARTIFI- 
CIAL RECHARGE. 

Webster  (Arthur)  Pty  Ltd.,  Baulkham  Hills  (Aus- 
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For  primary  bibliographic  entry  see  Held  5b. 
W89- 12481 

SURVIVAL  OF  VIRUSES  IN  GROUNDWATER. 

Webster  (Arthur)  Pty  Ltd.,  Baulkham  Hills  (Aus- 
tralia). . .  c.  ,.  ,c 
For  primary  bibliographic  entry  see  Field  5b.. 

W89- 12482 

EQUILIBRIUM  APPROACHES  TO  NATURAL 
WATER  SYSTEMS--7.  COMPLEXATION  RE- 
ACTIONS OF  COPPERdD,  CADMIUM(II)  AND 
MERCURY(H)  WITH  DISSOLVED  ORGANIC 
MATTER  IN  A  CONCENTRATED  BOG- 
WATER.  OT  .  _  . 
Umea  Univ.  (Sweden).  Dept.  of  Inorganic  Chemis- 
try. 

L.  Lovgren,  and  S.  Sjoberg. 

Water  Research  WATRAG,  Vol.  23,  No.  3,  p  327- 
332,  March  1989.  5  fig,  3  tab,  25  ref. 

Descriptors:  *Path  of  pollutants,  *Water  quality, 
♦Metal  complexes,  'Trace  metals,  *Bogs,  ♦Toxici- 
ty, *Copper,  *Cadmium,  *Mercury,  Potentiom- 
eters, Freezing,  Chlorides,  Least  squares  method, 
Computer  programs,  Distribution  graphs,  Chemi- 
cal speciation,  Organic  matter,  Organic  acids, 
Equilibrium,  Measuring  instruments,  Wetlands, 
Dissolved  solids,  Natural  water. 

Speciation  of  trace  metals  is  of  great  ecotoxicologi- 
cal  interest  since  the  uptake  and  toxicity  of  metals 
is  correlated  with  the  concentration  of  certain  spe- 
cies more  than  with  the  total  concentrations  of 
metals.  The  uptake  of  mercury  in  fish  is  positively 
correlated  with  the  content  of  organic  matter  in 
natural  waters.  The  purpose  of  this  investigation 
was  to  study  the  acid/base  and  metal-complexation 
properties  of  a  bog-water  rich  in  organic  matter, 
and  to  describe  these  in  terms  of  a  simple  model. 
Trace  metal  complexation  by  the  dissolved  organic 
matter  in  a  concentrated  bog-water  was  studied 
using  a  potentiometric  method  (glass  electrode). 
Bog-waters,   sampled   five   different   times,   were 
concentrated  with  a  freezing-out  technique  and  the 
complexation      reactions      involving      Cu(++), 
Cd(++),  and  Hg(++)  were  investigated  m  0.1 
Molar  ionic  media.  In  the  mercury(+  +)  system  a 
ternary  HgH(-)L  complex  was  formed  as  well. 
Experimental  data  were  evaluated  using  the  least 
squares  computer   program   LETAGROPVRID. 
Distribution  diagrams  describing  the  speciation  in 
experimental   and   natural   conditions   were   con- 
structed using  the  computer  program  SOLGAS- 
WATER.  It  is  concluded  that  complexation  with 
dissolved  organic  matter  has  great  importance  for 
the  speciation  of  mercury  in  a  water  rich  in  organ- 
ic substances,  even  when  conditions  are  acidic.  For 
copper  and  cadmium,  complexation  with  the  or- 
ganic acids  in  acidic  waters  is  considerably  less 
pronounced  than  for  mercury.  (Author's  abstract) 
W89-12485 


MATHEMATICAL  MODEL  OF  PHOSPHATE 
RELEASE  RATE  FROM  SEDIMENTS  CONSID- 
ERING THE  EFFECT  OF  DISSOLVED 
OXYGEN  IN  OVERLYING  WATER. 

Tokyo  Univ.  of  Fisheries  (Japan).  Dept.  of  Food 
Science  and  Technology. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 12489 


URBAN  RUNOFF  AND  COMBINED  SEWER 
OVERFLOW. 

Calocerinos  and  Spina,  Liverpool,  NY. 

R.  N.  DeGuida,  and  K.  P.  Walker. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  845-848,  June  1989.  49 

ref. 

Descriptors:  *Water  pollution  sources,  *Storm 
runoff,  'Literature  review,  *Urban  runoff,  •Com- 
bined sewer  overflows,  Hydrology,  Land  use,  En- 
vironmental effects,  Pollution  load,  Planning. 

Current  studies  on  urban  runoff  and  combined 
sewer  overflow  are  reviewed,  including:  (1)  hydro- 
logic  aspects  such  as  model  studies,  runoff  and 


storm  recurrence  intervals,  runoff  predictions,  and 
runoff  quantities  associated  with  land  use;  (2) 
runoff  quality  studies  evaluating  pollutant  loadmgs 
for  suspended  solids,  coliforms,  oil  and  grease, 
copper,  iron,  lead,  mercury,  zinc,  nutrients,  and 
lead;  (3)  wastewater  management  to  assess  the 
interaction  of  hydrotechnical  engineering  skills 
that  need  to  be  blended  with  an  understanding  of 
wastewater  treatment,  planning,  and  community 
aesthetics;  (4)  the  need  for  controls  to  minimize 
adverse  environmental  impacts;  (5)  various  treat- 
ment alternatives;  and  (6)  assessment  of  water  qual- 
ity impacts  associated  with  runoff  entering  receiv- 
ing waters.  (White-Reimer-PTT) 
W89-12518 


HAZARDOUS  AND  SOLID  WASTES. 

Dames  and  Moore,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-12532 


NONPOINT  SOURCES. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
J.  Spooner,  L.  Wyatt,  W.  S.  Berryhill,  A.  L. 
Lanier,  and  S.  L.  Brichford. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  6,  p  911-924,  June  1989. 
243  ref. 

Descriptors:  'Path  of  pollutants,  'Literature 
review,  *Nonpoint  pollution  sources,  *Fate  of  pol- 
lutants, Nutrients,  Erosion,  Wetlands,  Runoff,  Pes- 
ticides, Groundwater,  Model  studies,  Planning, 
Legal  issues,  Coral  reefs,  Monitoring. 

A  review  of  recent  studies  on  nonpoint  pollution 
sources  covers  several  symposia  and  proceedings 
dealing  with  nutrient  and  pesticide  management  in 
agriculture,  infiltration  and  rainfall-runoff,  water 
quality,  effects  of  management  on  hydrologic  re- 
sources, erosion  and  soil  loss,  wetland  hydrology, 
management,  and  legal  issues.  Topics  reviewed 
include:  (1)  NPS  policy,  economics,  and  planning; 
(2)  Water  quality  and  water  resources  with  discus- 
sions on  surface  and  groundwater  pollution  by 
nutrients,  pesticide  contamination,  pollutant  source 
models,  pollution  effects  on  coral  reefs,  forest  re- 
lated NPS  pollution,  and  overwatering  and  fertil- 
ization of  turf  grass  lawns;  (3)  Best  management 
practices  for  NPS  control  such  as  tillage  conserva- 
tion practices,  filtering  units  for  pesticide  residues, 
subsurface  drainage,  building  and  management  of 
wetlands,  timber  harvest  effects,  and  sludge  appli- 
cation effects;  and  (4)  NPS  monitoring,  modeling, 
and  analytical  methods.  (White-Reimer-PTT) 
W89-12533 


GROUNDWATER. 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 

Environmental  Sciences  and  Engineering. 

C.  T.  Miller,  and  A.  S.  Mayer. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  954-984,  June  1989. 

501  ref. 

Descriptors:  *Literature  review,  'Groundwater, 
•Groundwater  pollution,  'Groundwater  manage- 
ment, Single-phase  systems,  Two-phase  systems, 
Three-phase  systems,  Physical  processes,  Chemical 
processes,  Biological  processes,  Radon,  Radionu- 
clide transport,  Saline  groundwater,  Monitoring, 
Remediation. 

In  a  review  of  recent  groundwater  research  dis- 
tinctions are  made  between  single-,  two-,  and 
three-phase  systems.  Single-phase  systems  refer  to 
groundwater  systems  subjected  to  saturated  flow 
conditions,  whereas  the  two-phase  and  three-phase 
systems  include  groundwater  systems  subjected  to 
unsaturated  flow  conditions,  or  conditions  influ- 
enced by  immiscible  organic  fluids  such  as  petrole- 
um products.  Within  the  single-,  two-,  and  three- 
phase  system  categories,  a  subdivision  is  made  be- 
tween physical,  chemical,  or  biological  processes 
such  as  hydrodynamic,  sorption/desorption,  chem- 
ical reaction,  and  biodegradation.  Specialized  areas 
such  as  radon  and  radionuclide  transport,  facilitat- 
ed transport,  and  saline  groundwaters  are  also 
treated  separately.  In  addition,  papers  concerning 
groundwater  quality  monitoring,  remediation,  and 
management  are  reviewed;  and  within  these  areas, 
a  variety  of  individual  techniques  of  monitoring, 
remediation,  and  management  are  considered. 
(White-Reimer-PTT) 
W89-12537 


MIXING  AND  TRANSPORT. 

P.  Shanahan,  and  D.  P.  Galya. 
Journal-Water     Pollution     Control     Federation 
JWPFA5,  Vol.  61,  No.  6,  p  924-931,  June  1989. 
142  ref. 

Descriptors:  'Literature  review,  'Fate  of  pollut- 
ants, 'Path  of  pollutants,  Rivers,  Estuaries,  Coastal 
waters,  Model  studies,  Satellite  imagery,  Wind, 
Sedimentation,  Plumes,  Jets,  Outfall,  Intakes, 
Water  currents. 

A  review  of  recent  papers  on  mixing  and  transport 
is  presented  for:  (1)  Rivers  using  models  to  exam- 
ine the  fate  and  transport  of  pesticides,  mass  trans- 
port, sediment  transport,  fluvial  processes,  vertical 
sediment  concentration  profiles,  nonpoint  effects, 
and  landuse  effects;  (2)  Estuaries  using  models  to 
examine  tidal  behavior,  pollutant  transport,  the 
response  of  inland  bays  to  ocean  forcing,  the  fate 
and  transport  of  volatile  organic  compounds,  and 
long-term  sedimentation;  (3)  Coastal  studies  on  the 
Gulf  Stream,  coherence  between  currents  and 
winds,  satellite  imagery,  wind  and  buoyancy-in- 
duced circulation,  biological  implications  of  mixing 
dynamics,  and  a  comparison  of  model  results  from 
one  finite-difference  and  two  finite-element  two- 
dimensional  models  with  tidal  and  current  data;  (4) 
Jets,  plumes  and  outfall  structures;  and  (5)  Strati- 
fied fluids  and  intake  structures.  (White-Reimer- 
PTT) 
W89-12534 


FATE  OF  POLLUTANTS. 

Colorado  Univ.  at  Boulder.  Center  for  Advanced 

Decison  Support  for  Water  and  Environmental 

Systems. 

S.  C.  Chapra,  and  J.  M.  Boyer. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  992-998,  June  1989. 

129  ref. 

Descriptors:  'Literature  review,  'Fate  of  pollut- 
ants, 'Path  of  pollutants,  'Pesticides,  'Heavy 
metals,  'Radioisotopes,  Environmental  effects, 
Model  studies,  Bioaccumulation,  Biological  magni- 
fication, Pollutants. 

A  review  of  research  concerning  the  fate  of  pollut- 
ants in  the  environment  includes:  (1)  A  state-of- 
the-art  review  of  water  quality  models  suited  for 
toxic  substance  waste-load  allocation,  and  general 
observations;  (2)  The  concentration  and  distribu- 
tion of  chlorinated  and  nonchlorinated  xenobiotic 
chemicals  such  as  PCBs,  DDT,  Chlorobiphenyls, 
Arochlor,  volatile  organics,  tributyl  phosphates, 
aromatic  hydrocarbons,  nitrophenols,  naphtha- 
lenes, octanol,  and  petroleum;  (3)  Pesticide  toxici- 
ty, bioaccumulation,  biodegradation,  and  kinetic 
complex  formation  and  equilibrium  studies;  and  (4) 
Heavy  metals  and  radionuclides  in  several  water 
systems,  resuspension  from  sediments,  accumula- 
tion and  uptake  in  biota,  biodegradation  by  bacte- 
ria, mechanisms  of  photoreduction  and  oxidation, 
and  metal  interactions.  (White-Reimer-PTT) 
W89-12539 

DETECTION  AND  OCCURRENCE  OF  WATER- 
BORNE  BACTERIAL  AND  VIRAL  PATHO- 
GENS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12546 


ACTOIC  DEPOSITION. 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12547 
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PHOSPHORUS  IN  SOIL,  WATER,  AND  SEDI- 
MENT: AN  OVERVIEW. 
Norsk  Inst,  for  Vannforskning,  Oslo. 
H.  Holtan,  L.  Kamp-Nielsen,  and  A.  O.  Stuanes. 
Hydrobiologia  HYDRB8,  Vol.  170,  p  19-34,  De- 
cember 1988.  5  fig,  2  tab,  60  ref. 

Descriptors:  *Water  pollution  sources,  'Reviews, 
•Eutrophication,  'Cycling  nutrients,  'Phosphorus, 
Path  of  pollutants,  Geochemistry,  Geohydrology, 
Soil  chemistry,  Solubility,  Chemical  reactions,  Ef- 
fluents, Hydrogen  ion  concentration,  Adsorption, 
Solute  transport. 

The  geochemistry,  availability,  and  abundance  of 
different  forms  of  phosphorus  in  soil,  water,  and 
sediments  are  reviewed  and  the  present  knowledge 
of  phosphorus  pathways  in  ecosystems  and  how 
they  are  regulated  are  discussed.  In  a  drainage 
basin,  anthropogenic  phosphorus  is  brought  into 
the  system  mainly  as  fertilizers  and  detergents. 
Sewer  systems  and  runoff  processes  transfer  the 
phosphorus  from  the  terrestrial  environment  to  the 
aquatic  part  of  the  ecosystem  where  an  accumula- 
tion occurs  in  the  sediments  of  the  watercourse. 
Much  of  the  phosphorus  in  soil  is  sorbed  to  soil 
particles  or  incorporated  into  soil  organic  matter. 
The  release  and  export  of  phosphorus  from  uncul- 
tivated soil  is  a  function  of  the  geology  and  soil 
composition,  and  of  the  air  temperature,  precipita- 
tion, and  the  hydrologic  conditions  (pH,  etc.).  The 
solubility  of  phosphates  is  controlled  by  either 
sorption-desorption  or  precipitation-dissolution  re- 
actions depending  on  the  environment  in  the  soil 
or  sediments.  In  soil  and  sediments  with  large 
amounts  of  iron  and  aluminum  hydrous  oxides, 
sorption-desorption  reactions  are  largely  responsi- 
ble for  determining  the  level  of  orthophosphate  in 
the  solution  at  equilibrium.  Algal  availability  of 
phosphorus  associated  with  soil-derived  materials 
present  in  aquatic  systems  deserves  more  research. 
In  addition,  processes  responsible  for  transport  of 
phosphorus  from  cropland  to  aquatic  systems  and 
chemical  and  microbial  transformations  of  phos- 
phorus in  lakes  and  streams  deserve  more  atten- 
tion. (Author's  abstract) 
W89-12575 


BACKGROUND  YIELD  OF  PHOSPHORUS 
FROM  DRAINAGE  AREA  AND  ATMOS- 
PHERE: AN  EMPIRICAL  APPROACH. 

National      Swedish     Environmental     Protection 
Board,  Uppsala  (Sweden).  Environmental  Quality 
Lab. 
T.  Ahl. 

Hydrobiologia  HYDRB8,  Vol.  170,  p  35-44,  De- 
cember 1988.  2  fig,  5  tab,  42  ref. 

Descriptors:  'Water  pollution  sources,  'Eutroph- 
ication, 'Reviews,  'Cycling  nutrients,  'Phospho- 
rus, 'Path  of  pollutants,  Air  pollution  effects,  Geo- 
chemistry, Geohydrology,  Bogs,  Soil  chemistry, 
Effluents,  Catchment  areas. 

The  role  of  phosphorus  in  the  eutrophication  of 
lakes  and  marine  coastal  areas  has  created  a  need 
of  more  information  on  the  size  of  a  virgin  back- 
ground supply  of  phosphorus.  The  general  pollu- 
tion of  the  atmosphere  has  resulted  in  an  increased 
amount  of  anthropogenic  phosphorus  in  air  masses 
over  remote  ocean  areas  in  the  Northern  Hemi- 
sphere. As  a  consequence  this  applies  also  to 
remote  land  areas,  where  the  phosphorus  deposi- 
tion of  about  5  kg  P/sq  km/yr  may  seem  to  be  2-3 
times  the  virgin  phosphorus  deposition.  The 
present  background  drainage  basin  yield  of  phos- 
phorus also  is  elevated  due  to  a  general  eutrophica- 
tion of  the  terrestrial  ecosystem.  The  background 
supply  varies  due  to  several  factors,  including 
drainage  basin  size,  geology,  and  vegetation.  Back- 
ground yields  apparently  range  from  3-10  kg  P/sq 
km/yr.  Accumulation  of  phosphorus  in  raised  bogs 
indicates  a  general  eutrophication  of  the  soils  and 
as  a  consequence  of  a  general  eutrophication  of  the 
whole  ecosystem.  (Author's  abstract) 
W89-12576 


PARTICULATE  AND  DISSOLVED  PHOSPHO- 
RUS FORMS  IN  FRESHWATER:  COMPOSI- 
TION AND  ANALYSIS. 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 


tionen. 

O.  Broberg,  and  G.  Persson. 
Hydrobiologia  HYDRB8,  Vol.  170,  p  61-90,  De- 
cember 1988.  6  fig,  6  tab,  160  ref. 

Descriptors:  'Phosphorus,  'Water  chemistry,  'Re- 
views, Particulate  matter,  Colloids,  Dissolved 
solids,  Pollutant  identification,  Chemical  analysis, 
Chromatography,  Monitoring. 

Particulate  and  dissolved  phosphorus  components 
recently  have  been  separated  and  characterized  on 
the  basis  of  their  physical  and  chemical  properties 
and  to  some  extent  their  origins.  Classically  oper- 
ationally defined  monitoring  variables  (dissolved 
reactive  phosphorus,  dissolved  unreactive  phos- 
phorus, and  particulate  phosphorus)  are  not  con- 
gruent with  known  specific  physical  or  chemical 
components  of  phosphorus  in  natural  waters  or 
with  their  bioavailability.  Physical  isolation  of  true 
particles,  colloids,  and  molecules  of  various  sizes  is 
possible  at  present,  but  it  is  not  recommended  for 
routine  use.  Chemical  characterization  of  particu- 
late phosphorus  is  performed  mainly  by  sediment 
extraction  procedures  (specialized  for  inorganic 
species)  and,  to  a  lesser  degree,  by  cell  extraction 
procedures  (specialized  for  organic  compounds). 
The  extraction  procedures  are  similar  and  physical 
preseparation  or  alternative  procedures  (e.g.,  enzy- 
matic assays)  are  essential.  Smaller  colloids  and 
dissolved  compounds  are  separated  physically  be 
column  chromatography  and  often  are  chemically 
characterized  by  degradation  on  the  addition  of 
specific  enzymes.  (See  also  W89-12577)  (Author's 
abstract) 
W89-12578 


PHOSPHORUS  IN  SEDIMENTS:  SPECIATION 
AND  ANALYSIS. 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen. 

K.  Pettersson,  B.  Bostrom,  and  O.-S.  Jacobsen. 
Hydrobiologia  HYDRB8,  Vol.  170,  p  91-101,  De- 
cember 1988.  1  fig,  5  tab,  32  ref. 

Descriptors:  'Separation  techniques,  'Phosphorus, 
'Chemical  analysis,  'Sediments,  Errors,  Molecular 
properties,  Performance  evaluation,  Reviews. 

Characterization  of  sediment  phosphorus  common- 
ly is  based  on  sequential  chemical  extractions,  in 
which  phosphorus  is  supposed  to  be  removed  se- 
lectively from  different  compounds  in  the  sedi- 
ments. The  first  extraction  schemes  were  designed 
to  quantify  discrete  chemical  and  mineralogical 
compounds.  As  extraction  schemes  have  been 
tested  on  different  sediments,  several  systematic 
errors  have  been  detected  and  the  schemes  have 
been  modified  and  simplified  accordingly.  Other 
chemical  extractions  or  treatments  have  attempted 
to  determine  phosphorus  bound  to  particles  with  a 
certain  strength  or  binding  energy,  the  purpose 
being  to  determine  the  labile,  loosely  bound,  ex- 
changeable, mobile,  or  algal-available  fraction  of 
sediment  phosphorus.  All  extraction  procedures 
yield  operationally  defined  fractions  and  cannot  be 
used  for  identification  of  discrete  phosphorus  com- 
pounds. The  many  methodological  modifications 
make  it  necessary  to  be  cautious  when  comparing 
results  from  the  literature  in  this  field.  (Author's 
abstract) 
W89-12579 


PHOSPHORUS  IN  INTERSTrriAL  WATER: 
METHODS  AND  DYNAMICS. 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

M.  Enell,  and  S.  Lofgren. 

Hydrobiologia  HYDRB8,  Vol.  170,  p  103-132,  De- 
cember 1988.  15  fig,  5  tab,  139  ref. 

Descriptors:  'Water  chemistry,  'Limnology,  'Nu- 
trients, 'Phosphorus,  'Path  of  pollutants,  'Intersti- 
tial water,  'Solute  transport,  Trophic  level,  Chem- 
ical reactions.  Lake  sediments,  Monitoring,  Eu- 
trophication. 

Interstitial  (pore)  water  is  important  for  phospho- 
rus dynamics  in  limnic  ecosystems.  The  most  im- 
portant processes  influencing  the  generation  and 
transport  of  pore-water  phosphorus  from,  to,  and 


within  the  sediment  are  reviewed.  Sampling  meth- 
odology and  the  small  amount  of  information 
available  on  the  various  P  species  in  the  pore  water 
are  discussed.  Pore-water  P  concentrations  in  vari- 
ous trophic  systems  and  the  spatial  and  temporal 
distributions  also  are  described.  Diffuse  P  flux  cal- 
culations and  comparison  with  measured  P  fluxes 
also  are  considered,  including  factors  influencing  P 
fluxes,  such  as  adsorption,  possible  precipitation 
mechanisms,  advection,  and  bioturbation.  Pore- 
water  P  investigations  (concentrations  and  gradi- 
ents) are  an  underestimated  ecological  tool  for 
studying  and  describing  trophic  status,  redox  con- 
ditions, spatial  and  temporal  distribution  of  P-sedi- 
ment  release,  potential  precipitation  mechanisms 
on  a  long-term  basis,  groundwater  inflow  areas, 
and  lake-water  seepage.  Pore  water  investigations 
(P  concentrations)  are  excellent  for  describing  the 
trophic  status  of  a  lake  ecosystem.  Large  differ- 
ences in  pore-water  P  concentration  occur  among 
oligotrophic,  mesotrophic,  and  eutrophic  systems. 
The  technique  also  affords  an  opportunity  for  fol- 
lowing seasonal  changes  and,  in  eutrophic  systems, 
even  short-term  variations.  Pore-water  P  concen- 
trations and  gradients  also  can  be  used  for  diffusion 
flux  calculations  for  evaluating  the  quantitative 
impact  of  internal  P  loading.  (Rochester-PTT) 
W89-12580 


BIOAVAILABILITY  OF  DIFFERENT  PHOS- 
PHORUS FORMS  IN  FRESHWATER  SYS- 
TEMS. 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen. 

B.  Bostrom,  G.  Persson,  and  B.  Broberg. 
Hydrobiologia  HYDRB8,  Vol.  170,  p  133-155,  De- 
cember 1988.  1  fig,  4  tab,  78  ref. 

Descriptors:  'Limnology,  'Reviews,  'Phosphorus, 
'Bioavailability,  'Algal  growth,  'Eutrophication, 
Cycling  nutrients,  Radioactive  tracers,  Particulate 
matter,  Organic  matter. 

The  recent  literature  on  the  bioavailability  of  dif- 
ferent forms  of  P  in  freshwater  systems  is  re- 
viewed. Bioavailable  P  is  defined  as  the  sum  of 
immediately  available  P  plus  the  P  that  can  be 
transformed  into  an  available  form  by  naturally 
occurring  processes.  Methods  used  to  estimate  the 
bioavailable  P  pool,  which  vary  among  studies 
largely  depending  on  the  time  perspective  applied, 
are  evaluated  critically.  Most  studies  on  particulate 
P  aim  to  determine  the  potentially  available  P 
pool.  Potential  bioavailability  of  particulate  P  nor- 
mally is  analyzed  in  bioassays  with  algal  yield 
determinations  and  the  available  P  fraction  is  char- 
acterized from  interpretations  of  results  of  sequen- 
tial chemical  extractions.  NaOH-extractable  P  is  in 
most  studies  the  most  algal-available  P  fraction. 
For  soil  samples  and  tributary  water  particulate 
matter.  NaOH-P  often  has  been  found  to  be  equal 
to  algal-extractable  P.  In  other  studies,  depletions 
of  NaOH-P  have  accounted  for  the  algal  P  uptake, 
but  only  a  minor  proportion  of  the  fraction  has 
been  utilized.  Organic  P  in  lake  water  particulate 
matter  and  bed  sediments  of  eutrophic  lakes  also 
can  be  algal-available  to  a  significant  extent.  Stud- 
ies on  the  bioavailability  of  dissolved  P  often  have 
been  concerned  with  immediate  availability,  or  the 
minimum  amount  of  available  P.  Such  studies  need 
other  types  of  experimental  design  and  normally 
assays  with  radiotracers  are  used.  Immediately- 
available  P  frequently  is  found  to  be  less  than  P 
chemically  assessed  as  dissolve  reactive  P  (DRP) 
at  low  (<  10  microgram  DRP/1)  concentrations. 
However,  immediate  availability  also  may  ap- 
proach or  exceed  DRP  concentrations,  especially 
at  higher  concentrations.  Potential  bioavailability, 
assayed  as  for  particulate  P,  generally  may  render 
higher  bioavailability  than  P  assayed  as  immediate- 
ly available.  Large  fractions  of  dissolve  P  remain 
unutilized  and  are  primarily  found  in  the  high- 
molecular  weight  fraction  of  dissolved  P.  (Au- 
thor's abstract) 
W89-12581 


PHOSPHATASES:    ORIGIN,    CHARACTERIS- 
TICS AND  FUNCTION  IN  LAKES. 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 
tionen. 
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M.  Jansson,  H.  Olsson,  and  K.  Pettersson. 
Hydrobiologia  HYDRB8,  Vol.  170,  p  157-175,  De- 
cember 1988.  2  fig,  3  tab,  102  ref. 

Descriptors:  'Limnology,  'Nutrients,  'Path  of  pol- 
lutants, 'Phosphorus,  'Eutrophication,  Biodegra- 
dation,  Enzymes,  Lakes,  Hydrogen  ion  concentra- 
tion, Bacteria,  Algae,  Zooplankton,  Phosphatases, 
Hydrolysis,  Orthophosphates,  Cycling  nutrients. 

Phosphatases  catalyze  the  liberation  of  orthophos- 
phate  from  organic  phosphorus  compounds.  The 
total  phosphatase  activity  in  lake  water  results 
from  a  mixture  of  phosphatases  localized  on  the 
cell  surfaces  of  algae  and  bacteria  and  from  dis- 
solved enzymes  supplied  by  autolysis  or  excretion 
from  algae,  bacteria,  and  zooplankton.  External 
lake  water  phosphatases  usually  have  pH  optima  in 
the  alkaline  region.  Acid  phosphatases  generally 
seem  to  be  active  in  the  internal  cell  metabolism. 
The  synthesis  of  external  alkaline  phosphatases  is 
often  repressed  at  high  phosphate  concentrations 
and  derepressed  at  low  phosphate  concentrations. 
Phosphatase  activity  has  therefore  been  used  as  a 
phosphorus  deficiency  indicator  in  algae  and  in 
natural  plankton  populations.  The  possibilities  for 
this  interpretation  of  phosphatase  activity  in  lake 
water  are  limited,  however,  and  this  is  discussed. 
The  in  situ  hydrolysis  capacity,  i.e.,  the  rate  by 
which  orthophosphate  is  released  from  natural  sub- 
strates, is  unknown.  However,  this  process  should 
be  considered  important  and  the  rate  of  substrate 
supply,  rather  than  phosphatase  activity,  appears 
to  limit  enzymatic  phosphate  regeneration.  (Au- 
thor's abstract) 
W89-12582 


PHOSPHATE  UPTAKE  AND  UTILIZATION 
BY  BACTERIA  AND  ALGAE. 

Uppsala   Univ.   (Sweden).    Limnologiska   Institu- 
tionen. 
M.  Jansson. 

Hydrobiologia  HYDRB8,  Vol.  170,  p  177-189,  De- 
cember 1988.  3  fig,  54  ref. 

Descriptors:  'Limnology,  'Nutrients,  'Path  of  pol- 
lutants, 'Phosphorus,  'Eutrophication,  Enzymes, 
Orthophosphates,  Limiting  nutrients,  Lakes,  Bacte- 
ria, Algae,  Cycling  nutrients,  Energy,  Escherichia 
coli. 

Bacterial  uptake  of  inorganic  phosphate  (closely 
investigated  in  Escherichia  coli)  is  maintained  by 
two  different  uptake  systems.  One  (Pst)  system)  is 
inorganic-P-repressible  and  is  used  in  situations  of 
P  deficiency.  The  other  system  (Pit)  is  constitutive. 
The  Pit  system  also  takes  part  in  the  phosphate 
exchange  process  where  orthophosphate  is  ex- 
changed continuously  between  the  cell  and  the 
surrounding  medium.  Algal  uptake  mechanisms  are 
less  known.  The  uptake  capacity  increases  during 
starvation  but  no  clearly  defined  transport  systems 
have  been  described.  Uptake  capacity  seems  to  be 
regulated  by  internal  P  pools  (e.g.,  polyphos- 
phates). In  mixed  algal  and  bacterial  populations, 
bacteria  generally  seem  to  be  more  efficient  in 
utilizing  low  phosphate  concentrations.  Bacteria 
and  algae  can  share  limiting  amounts  of  phosphate 
provided  that  the  bacteria  have  a  markedly  higher 
affinity  for  phosphate.  Part  of  the  explanation  to 
this  problem  may  be  that  bacteria  are  energy- 
limited  rather  than  phosphate-limited  and  depend- 
ent on  algal  organic  exudates  for  their  energy 
supply.  The  possible  phosphate  exchange  mecha- 
nism so  convincingly  demonstrated  in  Escherichia 
coli  is  here  suggested  to  play  a  key  role  for  the  flux 
of  P  between  bacteria  and  algae.  Such  a  mecha- 
nism also  can  be  used  to  explain  the  rapid  phos- 
phate exchange  between  the  particulate  and  the 
dissolve  phase  that  occurs  in  short-term  32P- 
uptake  experiments  in  lake  waters.  (Author's  ab- 
stract) 
W89-12583 


INFLUENCE  OF  AQUATIC  MACROPHYTES 
ON  PHOSPHORUS  CYCLING  IN  LAKES. 

Lund  Univ.  (Sweden).  Inst,  of  Limnology. 
W.  Graneli,  and  D.  Solander. 
Hydrobiologia  HYDRB8,  Vol.  170,  p  245-266,  De- 
cember 1988.  6  fig,  3  tab,  142  ref. 


Descriptors:  'Limnology,  'Macrophytes,  'Plant 
growth,  'Eutrophication,  'Cycling  nutrients, 
'Phosphorus,  Limiting  nutrients,  Lakes,  Lake  sedi- 
ments, Path  of  pollutants,  Shading,  Primary  pro- 
ductivity, Decomposing  organic  matter. 

Emergent  macrophytes  take  up  their  phosphorus 
exclusively  from  the  sediment.  Submerged  species 
obtain  phosphorus  both  from  the  surrounding 
water  and  from  the  substrate,  but  under  normal 
pore-and  lake-water  phosphorus  concentrations, 
substrate  uptake  dominates.  Release  of  phosphorus 
from  actively  growing  macrophytes  (both  sub- 
merged and  emergent)  is  minimal  and  epiphytes 
obtain  phosphorus  mainly  from  the  water.  Decay- 
ing macrophytes  may  act  as  an  internal  phosphorus 
source  for  a  lake  and  add  considerable  quantities  of 
phosphorus  to  the  water.  A  large  part  of  the  re- 
leased phosphorus  often  is  retained  in  the  sedi- 
ments. In  perennial  macrophytes,  the  amount  of 
phosphorus  released  from  decaying  shoots  depends 
on  the  degree  of  phosphorus  conservation  within 
the  plant.  Macrophyte  stands  may  be  a  permanent 
phosphorus  sink  due  to  the  burial  of  plant  litter. 
Macrophytes  affect  the  chemical  environment 
(oxygen,  pH),  which  in  turn  influences  the  phos- 
phorus cycling  in  lakes.  However,  the  impact  of 
aquatic  macrophytes  on  whole-lake  phosphorus 
cycling  is  largely  unknown.  Controlled  full-scale 
harvesting,  herbicide  or  herbivory  experiments  are 
almost  totally  lacking.  Emergent  macrophytes  re- 
spond positively  to  eutrophication,  but  fertilization 
experiments  have  shown  that  nitrogen  rather  than 
phosphorus  may  be  the  key  element.  Submerged 
macrophytes  are  affected  adversely  by  a  large  in- 
crease in  the  external  phosphorus  input  to  a  lake. 
This  effect  may  be  caused  by  epiphyte  shading, 
phytoplankton  shading,  or  deposition  of  unfavor- 
able sediments.  (Author's  abstract) 
W89-12587 


INFLUENCE  OF  ANIMALS  ON  PHOSPHO- 
RUS CYCLING  IN  LAKE  ECOSYSTEMS. 

Lund  Univ.  (Sweden).  Inst,  of  Limnology. 
G.  Andersson,  W.  Graneli,  and  J.  Stenson. 
Hydrobiologia  HYDRB8,  Vol.  170,  p  267-284,  De- 
cember 1988.  10  fig,  93  ref. 

Descriptors:  'Phosphorus,  'Cycling  nutrients, 
•Limnology,  'Ecosystems,  Zooplankton,  Benthic 
fauna,  Macroinvertebrates,  Fish,  Stratification, 
Lake  sediments,  Limiting  nutrients,  Chemical  reac- 
tions, Path  of  pollutants,  Oxidation-reduction  po- 
tential, Food  chains,  Eutrophication,  Animal  be- 
havior, Animals. 

Aquatic  animals  directly  influence  the  cycling  of 
phosphorus  in  lakes  through  feeding  and  excretion. 
Traditionally,  animals  (zooplankton,  benthic  inver- 
tebrates, and  fish)  have  been  assigned  only  minor 
roles  in  the  process  of  freshwater  phosphorus  cy- 
cling. They  are  regarded  as  consumers  without 
much  regulating  influence.  Today  there  is  growing 
evidence  that  animals,  predators  and  herbivores, 
directly  or  indirectly  can  control  biomass  of  pri- 
mary producers  and  internal  cycling  of  phospho- 
rus. Herbivorous  zooplankton  contribute  signifi- 
cantly to  the  regeneration  rate  of  phosphorus  in 
the  open  water  of  lakes.  They  may  be  the  most 
important    phosphorus    source    of   pelagic    algae 
during  stagnant  conditions.  Phosphorus  flux  rates 
usually  are  related  inversely  to  mean  body  size  of 
the  grazers.  Bioturbation  is  an  important  process 
for  the  mineralization  of  sedimented  particulate 
organic  material  and  for  the  subsequent  return  of 
dissolved  substances  to  the  water.  The  increased 
release  of  phosphorus  from  sediment  to  water  in 
the  presence  of  macroinvertebrates  is  most  likely 
mainly  a  physical  mixing  phenomenon  not  caused 
solely  by  excretion.  However,  release  of  phospho- 
rus from  lake  sediment  may  not  be  in  direct  pro- 
portion to  bioturbation  because  phosphorus  can  be 
sorbed  at  the  sediment-water  interface  as  a  conse- 
quence of  redox-sensitive  or  pH-sensitive  chemical 
reactions.  Depending  on  the  habit  and  intensity  of 
foraging  by  fish,  phosphorus  either  can  be  translo- 
cated from  the  sediment  to  the  water  or  from  the 
water  to  the  benthic  community.  In  deeper  lakes 
fecal  deposition  and  diel  vertical/horizontal  migra- 
tion are  considered  to  remove  phosphorus  from 
the  trophogenic  layer.  Fish  are  'key  organisms'  in 
several  food  chains  and  may  indirectly  affect  phos- 


phorus cycling  in  different  ways.  The  processes 
involved  are  temperature-dependent  and  thus  most 
intense  during  the  main  vegetative  period.  As  the 
animals  release  phosphorus  in  forms  available  for 
plant  growth  they  may  be  important  regulators  of 
lake  primary  production  during  periods  when  ex- 
ternal input  is  low.  (Rochester-PTT) 
W89-12588 


EVOLVING  WATER  QUALITY  IN  A 
COMMON  CARP  AND  BLUE  TILAPIA  HIGH 
PRODUCTION  POND. 

New  Alchemy  Inst.,  East  Falmouth,  MA. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12592 


ESTUARINE  TRANSPORT  OF  TRACE 
METALS  IN  A  BUOYANT  RIVERINE  PLUME. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

A.  J.  Paulson,  R.  A.  Feely,  H.  C.  Curl,  and  D.  A. 
Tennant. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  28,  No.  3,  p  ,  March  1989. 

Descriptors:  'Trace  metals,  'Solute  transport, 
'Stream  discharge,  'Estuaries,  'Path  of  pollutants, 
'Trace  elements,  'Heavy  metals,  'Plumes,  'Sus- 
pended load,  Particulate  matter,  Water  column, 
Bays,  Copper,  Zinc,  Iron,  Lead,  Manganese,  Dis- 
solved solids,  Downstream,  Washington,  Vertical 
flow. 

The  distribution  of  dissolved  and  particulate  trace 
metals  in  Elliott  Bay,  Washington  were  determined 
in  April,  1985  during  the  period  of  maximum  dis- 
charge of  freshwater  for  the  year.  The  high  fresh- 
water discharge  generated  a  thin  buoyant  plume 
(<  2  m)  which  carried  a  high  suspended  load. 
Calculations  made  from  high  resolution  sampling 
of  salinity  and  total  suspended  matter  in  the  plume 
suggest  that  their  residence  times  in  the  upper  2  m 
of  the  water  column  ranged  between  15  and  24  h. 
Total  suspended  matter,  dissolved  and  particulate 
Fe,  Mn  and  Pb,  and  particulate  Cu  and  Zn  in  the 
plume  were  found  to  be  conservative  during  their 
transit  through  Elliott  Bay.  Dissolved  Cu  and  Zn 
exhibited  a  linear  relationship  with  salinity  down- 
stream of  a  significant  anthropogenic  source.  The 
particulate  phase  dominated  the  horizontal  trans- 
port of  Fe  and  Pb  originating  from  freshwater 
sources.  In  contrast,  the  dissolved  phase  contribut- 
ed 66%,  75%  and  35%  of  the  respective  total 
horizontal  fluxes  of  Mn,  Zn  and  Cu  that  originated 
from  riverine  and  anthropogenic  source.  The  par- 
ticulate phase  dominated  the  horizontal  transport 
of  Fe  and  Pb  originating  from  freshwater  sources. 
In  contrast,  the  dissolved  phase  contributed  66%, 
75%  and  35%  of  the  respective  total  horizontal 
fluxes  of  Mn,  Zn  and  Cu  that  originated  from 
riverine  and  anthropogenic  sources.  The  trace 
metal  concentrations  of  the  suspended  matter  were 
uniform  in  Elliott  Bay  except  for  Mn  concentra- 
tions. Mn  concentrations  of  suspended  matter  in- 
creased with  salinity  due  to  mixing  of  lower  con- 
centration, riverine  particulates  with  Puget  Sound 
particulates  of  higher  Mn  concentrations.  The  lack 
of  trace  metal  enrichments  of  Elliott  Bay  surface 
suspended  matter  during  this  period  of  high  dis- 
charge was  the  result  of  the  small  vertical  loss  of 
suspended  matter  (<  2%  of  the  horizontal  trans- 
port) and  the  rapid  transit  of  suspended  matter 
through  the  Bay.  (Author's  abstract) 
W89-12602 


SCREENING  OF  GROUNDWATER  CONTAMI- 
NANTS BY  TRAVEL-TIME  DISTRIBUTIONS. 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  and  Biolog- 
ical Engineering. 
D.  A.  Haith,  and  E.  M.  Laden. 
Journal  of  Environmental  Engineering  (ASCE) 
JOEEDR,  Vol.  115,  No.  3,  p  497-512,  June  1989.  9 
fig,  3  tab,  26  ref,  append.  NSF  grant  ECE-8219159. 

Descriptors:  'Traveltime,  'Path  of  pollutants, 
'Groundwater  pollution,  'Soil  contamination, 
•Aeration    zone,    Chemical    wastes,    Hydrologic 
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properties,    Probabilistic   process,   Geohydrology, 
Temporal  distribution. 

Analytical  procedures  are  proposed  for  estimating 
probability  distributions  of  travel  times  for  chemi- 
cal waste  loads  to  groundwater.  Travel  distance  of 
the  chemical  is  treated  as  a  renewal  process  and 
travel  time  is  given  by  the  number  of  annual  chem- 
ical displacements  or  renewals  required  for  passage 
through  the  soil  unsaturated  zone.  The  methods 
were  evaluated  for  two  organic  chemicals  for  a 
range  of  site  conditions  near  Lexington,  KY,  and 
Des  Moines,  IA.  It  was  found  that  groundwater 
contamination  risk  is  very  dependent  on  site-specif- 
ic soil  and  hydrologic  conditions.  Probability  dis- 
tributions based  on  both  hydrologic  and  soil  spatial 
variability  differed  markedly  from  those  that  con- 
sidered only  hydrologic  variability.  The  effect  of 
soil  spatial  variability  is  to  increase  travel-time 
variability  and  risk  of  groundwater  contamination. 
Travel-time  probability  distributions  were  com- 
bined with  biochemical  degradation  rates  to  esti- 
mate the  expected  fraction  of  chemical  mass  reach- 
ing the  water  table.  This  fraction  serves  as  a 
screening  criterion  to  identify  and  rank  combina- 
tions of  chemicals  and  sites  that  are  likely  to 
produce  groundwater  pollution.  (Author's  ab- 
stract) 
W89-12614 


MODELING  SOLUTE  TRANSPORT  BY  CEN- 
TRIFUGATION. 

CH2M  Hill,  Inc.,  Corvallis,  OR. 

J.  A.  Celorie,  T.  S.  Vinson,  S.  L.  Woods,  and  J.  D. 

Istok. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEEDR,  Vol.  115,  No.  3,  p  513-526,  June  1989.  8 

fig,  3  tab,  22  ref. 

Descriptors:  'Model  studies,  *Solute  transport, 
*Soil  contamination,  *Path  of  pollutants,  *Cen- 
trifugation,  Soil  horizons,  Sorption,  Permeability 
coefficient,  Plumes,  Mathematical  equations,  Math- 
ematical studies,  Soil  columns. 

Measurements  of  physical  and  chemical  solute 
transport  properties  of  soil/waste  systems  are  nec- 
essary to  predict  pollutant  migration  in  soils.  The 
sorption  distribution  coefficient  is  most  often  deter- 
mined in  the  laboratory  by  performing  column 
studies  or  batch  equilibrium  tests.  Both  of  these 
methods  suffer  from  disadvantages.  For  fine- 
grained soils,  which  have  small  permeabilities, 
column  studies  require  long  periods  of  time  to 
conduct  and  batch  tests  usually  overestimate  the 
sorption  distribution  coefficient  because  of  the 
solids  effect.  An  alternative  method  is  developed 
that  used  a  constant  head  permeameter  spinning  in 
a  centrifuge.  As  the  permeameter  spins,  larger  con- 
fining stresses  are  imposed  on  the  soil  sample  and 
pore  water  velocities  are  increased  relative  to  ordi- 
nary column  studies.  The  utility  of  the  method  was 
demonstrated  by  conducting  miscible  displacement 
experiments  for  a  range  of  column  sizes  and  inertial 
accelerations.  Sorption  distribution  coefficients, 
based  on  the  local  equilibrium  assumption,  were 
computed  from  experimental  breakthrough  curves 
using  an  analytical  solution  to  the  solute  transport 
equation.  (Author's  abstract) 
W89-12615 


TIME  SERIES  ANALYSIS  OF  WATER  QUAL- 
ITY DATA  IN  PEARL  RD7ER,  CHINA. 

Hong   Kong   Univ.   Dept.   of  Civil   Engineering. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-12618 


MODELING    SODIUM    AND   CHLORIDE    IN 
SURFACE  STREAMS  DURING  BASE  FLOWS. 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-12619 


PREDICTING      REAERATION      RATES      IN 
TEXAS  STREAMS. 

Texas  Water  Commission,  Austin.  Standards  and 

Evaluation  Section. 

For  primary  bibliographic  entry  see  Field  2E. 
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IMPACT  OF  LAND  USE  AND  NPS  LOADS  ON 
LAKE  QUALITY. 

Wray  and  Todd  Interests  Ltd.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-12621 


POST-AUDIT  STUDY  OF  DIELDRIN  BIOCON- 
CENTRATION  MODEL. 

Missouri  Univ. -Columbia.  Dept.  of  Civil  Engineer- 
ing. 

D.  J.  Mossman,  and  J.  L.  Schnoor. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEEDR,  Vol.  115,  No.  3,  p  675-679,  June  1989.  2 
fig,  13  ref. 

Descriptors:  *Path  of  pollutants,  *Model  studies, 
•Fate  of  pollutants,  'Simulation,  'Bioaccumula- 
tion,  'Population  exposure,  'Organic  pesticides, 
Predictions,  Model  testing,  Fish  populations,  Ki- 
netics, Dieldrin,  Chlorinated  hydrocarbon. 

An  annually  averaged  analytical  model,  used  to 
simulate  and  predict  dieldrin  concentration  in  fish, 
is  tested  for  predictions  made  in  1980  using  a  long- 
term  data  set  for  pesticide  contamination  of  fish  in 
the  Coralville  Reservoir  of  the  Iowa  River  Basin. 
The  model  tested  uses  an  analytical  loading  func- 
tion, first-order  kinetics,  and  constant  coefficients. 
The  model  was  used  on  an  oil-normalized  basis  to 
compare  the  results  among  different  fish  taxa.  Pre- 
dictions made  from  the  simple  bioconcentration 
model  developed  in  1980  for  dieldrin  accumulation 
in  fish  agree  with  recent  data  for  carp.  Anticipated 
dieldrin  body  burden  levels  of  dieldrin  for  carp  in 
the  Coralville  Reservoir  are  30  microgramsAg 
wet  weight  in  1990.  The  analytical  loading  func- 
tion worked  well  describing  the  input  of  dieldrin  to 
the  Coralville  Reservoir  after  its  use  was  banned. 
Dieldrin  measurements  of  carp  tissue  indicate  that 
body  burden  is  a  function  of  lake  dieldrin  concen- 
trations and  the  lipid  fraction  of  the  fish.  (Fried- 
mann-PTT) 
W89-12623 


EMPIRICAL  EVALUATION  OF  OIL  SLICK 
SPREADING  INDUCED  BY  WAVES. 

Acadia  Univ.,  Wolfville  (Nova  Scotia).  School  of 

Engineering. 

R.  J.  Palczynski. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  4,  p  331-348,  May  1989.  7 

fig,  1 1  ref. 

Descriptors:  'Oil  pollution,  'Model  studies,  'Path 
of  pollutants,  'Oil  spills,  'Oil  slicks,  'Waves, 
'Fluid  mechanics,  Wave  propagation,  Hydraulic 
properties,  Wave  velocity,  Physical  properties, 
Surface  flow,  Simulation,  Shallow  water,  Specific 
gravity. 

The  spreading  of  an  oil  slick  on  calm  water  sur- 
faces and  in  the  presence  of  shallow  water  waves 
was  simulated  under  laboratory  conditions.  A  long 
channel  provided  with  a  mechanical  waves  genera- 
tor was  filled  with  tap  water  and  the  spreading 
rates  of  different  types  of  crude  oils  released  in- 
stantaneously were  measured  on  the  surface  of 
calm  water.  The  experiments  were  repeated  under 
various  dynamic  conditions  of  the  water  surface 
modeled  with  the  waves  generator.  The  spreading 
rate  of  oil  in  the  direction  of  wave  propagation 
was  usually  greater  under  the  wavy  conditions 
compared  to  calm  water  conditions.  The  measured 
spreading  rate  increments  due  to  gravity  wave 
action  was  usually  higher  than  the  surface  drift 
velocities  predicted  by  the  Stokes  theory.  It  was 
confirmed  that  the  velocity  of  an  oil  slick  increases 
exponentially  with  the  wave  steepness.  However, 
physical  properties  of  crude  oil  such  as  viscosity, 
surface  tension  and  specific  gravity  do  not  signifi- 
cantly influence  the  surface  drift  of  spilled  oil 
induced  by  the  shallow  waves.  (Author's  abstract) 
W89- 12625 


NITRATE   LEACHING   UNDER   IRRIGATION 
IN  THE  UNITED  STATES. 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 


Engineering. 

W.  F.  Ritter. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  24,  No.  4,  p  349-378,  May  1989.  2 

tab,  52  ref. 

Descriptors:  'Irrigation  effects,  'Literature 
review,  'Nitrates,  'Soil  contamination,  'Path  of 
pollutants,  'Leaching,  Irrigable  land,  Percolation, 
Infiltration,  Leachates,  Crop  yield,  Cultivated 
lands. 

The  literature  concerning  research  on  nitrate 
leaching  in  irrigated  agricultural  lands  is  reviewed. 
Nitrate  leaching  in  both  the  arid  and  humid  regions 
of  the  U.S.  is  reviewed  as  well  as  the  effect  of 
water  management  and  nitrogen  management  on 
the  leaching.  Past  research  has  revealed  that  the 
mass  of  nitrate  leached  is  directly  related  to  the 
leachate  volume.  Both  water  management  and  ni- 
trogen management  are  important  in  controlling 
nitrate  leaching,  as  such  management  practices  that 
control  the  amount  and  the  timing  of  water  applied 
reduce  the  leaching.  While  it  is  impossible  to 
reduce  nitrate  leaching  to  the  zero  level  in  all 
regions  on  coarse-textured  soils  and  still  maintain 
adequate  crop  yields,  applying  only  enough  nitro- 
gen to  meet  realistic  yield  goals,  timely  application, 
and  use  of  slow  release  fertilizers  will  reduce  the 
leaching  appreciably.  (Friedmann-PTT) 
W89- 12626 


TIME  TRENDS  OF  CHEMICAL  CONTAMI- 
NANT LEVELS  IN  CANADIAN  ATLANTIC 
COD  WITH  SEVERAL  BIOLOGICAL  VARIA- 
BLES. 

Department    of   Fisheries    and    Oceans,    Halifax 

(Nova  Scotia).   Physical  and  Chemical  Sciences 

Branch. 

R.  K.  Misra,  J.  F.  Uthe,  D.  P.  Scott,  C.  L.  Chou, 

and  C.  J.  Musial. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

5,  p  227-232,  May  1989.  1  tab,  21  ref. 

Descriptors:  'Tissue  analysis,  'Canada,  'Atlantic 
Ocean,  'Water  pollution  effects,  'Water  pollution 
effects,  'Path  of  pollutants,  'Cod,  'Statistical 
methods,  Temporal  distribution,  Mathematical 
studies,  Data  collections,  Heavy  metals,  Polychlo- 
rinated  biphenyls,  Regression  analysis. 

Investigation  of  time  trends  in  contaminant  levels 
has  been  one  of  the  highest  priority  tasks  within 
the  International  Council  for  the  Exploration  of 
the  Sea  (ICES).  Univariate  procedures  of  analyz- 
ing for  temporal  variations  (provided  in  the  ICES 
guidelines)  are  of  severely  restricted  scope.  Addi- 
tional problems,  which  arise  due  to  mutlicollinear- 
ity  when  two  or  more  covariates  are  used,  includ- 
ing unstable  estimates  of  coefficients  of  partial  re- 
gression such  that  a  small  perturbation  of  the  data 
can  lead  to  a  large  change  in  estimates  with  high 
standard  errors.  A  procedure  that  has  a  more  ex- 
tended scope  than  the  univariate  one  and  which 
overcomes  the  multicollinearity  situation  is  pre- 
sented. Canadian  Atlantic  cod  (Gadu  morhua)  data 
of  the  eight-yr  period,  1977-1985,  are  analyzed  for 
time  trends  for  this  procedure.  Whereas  the  true 
mathematical  form  of  temporal  variations  was  not 
identifiable  and  will  require  additional  time  points, 
linear  trends  were  significant  and  provided  an  ef- 
fective description  of  these  variations  for  variables 
including  concentration  of  heavy  metals  and  poly- 
chlorinated  biphenyls.  (Friedmann-PTT) 
W89-12647 


DIFFERENTIAL  DEPURATION  OF  POLIOVI- 
RUS,  ESCHERICHIA  COLI,  AND  A  COLI- 
PHAGE  BY  THE  COMMON  MUSSEL  MYTI- 
LUS  EDULIS. 

University  Coll.,  Cork  (Ireland).  Virology  Unit. 
U.  F.  Power,  and  J.  K.  Collins. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1386-1390,  June  1989. 
3  fig,  1  tab,  19  ref. 

Descriptors:  'Escherichia  coli,  'Mussels,  'Water 
treatment,  'Enteroviruses,  'Bacteriophage,  'Myti- 
lus,  'Disinfection,  'Pathogens,  Bacterial  analysis, 
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Pathogenic  bacteria,  Epidemiology,  Viruses,  De- 
puration, Ultraviolet  radiation. 

Using  laboratory-scale  and  commercial-scale  recir- 
culating, UV  depuration  systems  the  elimination  of 
sewage  effluent-associated  poliovirus,  Escherichia 
coli,  and  a  22-nm  icosahedral  cohphage  by  the 
common  mussel,  Mytilus  edulis,  was  studied.  In  the 
laboratory  system  the  logarithm  levels  were  re- 
duced by  1.86  for  the  poliovirus,  2.9  for  E.  coli, 
and  2.16  for  the  coliphage  within  52  hours  ot 
depuration.  The  relative  patterns  and  rates  of 
elimination  of  the  three  organisms  suggest  that 
they  are  eliminated  from  mussels  by  different 
mechanisms  during  depuration  under  suitable  con- 
ditions. Poliovirus  was  not  included  in  experiments 
using  the  commercial-scale  depuration  system. 
However,  the  differences  in  the  relative  rates  and 
patterns  of  elimination  were  maintained  for  E.  coli 
and  cohphage  in  this  system,  with  the  logarithm  of 
the  E.  coli  levels  being  reduced  by  3.18  and  the 
logarithm  of  the  cohphage  levels  being  reduced  by 
0.87.  The  results  from  both  depuration  systems 
suggest  that  E.  coli  is  an  inappropriate  indicator  of 
the  efficiency  of  virus  elimination  during  depura- 
tion. The  coliphage  used  appears  to  be  a  more 
representative  indicator.  Depuration  under  stress- 
ful conditions  appeared  to  have  a  negligible  effect 
on  poliovirus  and  cohphage  elimination  rates  from 
mussels.  However,  the  rate  and  pattern  of  E.  coli 
elimination  were  dramatically  affected  by  these 
conditions.  Therefore,  monitoring  E.  coh  counts 
might  prove  useful  in  ensuring  that  mussels  are 
functioning  well  during  depuration.  (Author's  ab- 
stract) 
W89-12650 

SEASONAL  BIOTRANSFORMATION  OF 
NAPHTHALENE,  PHENANTHRENE,  AND 
BENZO(A)PYRENE  IN  SURFICIAL  ESTUA- 
RINE SEDIMENTS. 

Massachusetts  Univ.  at  Boston.  Dept.  of  Biology. 
M.  P.  Shiaris. 

Apphed  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1391-1399,  June  1989. 
5  fig,  8  tab,  42  ref.  U.S.  EPA  grants  R-81 1818-01-0 
and  R-8101 19-01-0. 

Descriptors:  'Biotransformation,  *Marine  sedi- 
ments, 'Fate  of  pollutants,  'Hydrocarbons,  ♦Naph- 
thalene, 'Phenanthrene,  *Benz(a)pyrene,  'Estu- 
aries, Sediments,  Transformation  rates,  Salinity, 
Temperature,  Hydrogen  ion  concentration,  Sea- 
sonal variation,  Mineralization,  Massachusetts, 
Boston  Harbor. 

Transformation    rates    of    naphthalene,    phenan- 
threne,  and  benzo(a)pyrene  in  oxidized  surficial 
sediments   of  a   polluted   urban   estuary,   Boston 
Harbor,  Mass.,  were  determined  over  a  period  of 
15  months.  Three  sites  characterized  by  muddy 
sediments  were  selected  to  represent  a  >  300-fold 
range  of  ambient  polycyclic  aromatic  hydrocarbon 
(PAH)  concentration.  Transformation  rates  were 
determined  by  a  trace-level  radiolabel  PAH  assay 
which  accounted  for  PAH  mineralization,  the  for- 
mation of  polar  metabolites,  residue,  and  recovered 
parental  PAHs  in  sediment  slurries.  Transforma- 
tion rates  of  the  model  PAHs  increased  with  in- 
creasing ambient  PAH  concentration.  However, 
turnover  times  for  a  given  PAH  were  similar  at  all 
sites.  The  turnover  times  were  as  follows:  naphtha- 
lene, 13.2  to  20.1  days:  phenanthrene,  7.9  to  19.8 
days;  and  benzo(a)pyrene,  53.7  to  82.3  days.  At 
specific  sites,  rates  were  significantly  affected  by 
salinity,  occasionally  affected  by  temperature,  but 
not  affected  by  pH  over  the  course  of  the  study. 
Seasonal  patterns  of  mineralization  were  site  to 
site.  Seasonal  potential  heterotrophic  activities  as 
measured  by  acetate  and  glutamate  mineralization 
rates  did  not  always  coincide  with  PAH  mineral- 
ization maxima  and  minima,  suggesting  that  the 
two  processes  are  uncoupled  in  estuarine  sediment. 
(Author's  abstract) 
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VOLATILIZATION    OF   SELENIUM    BY    AL- 
TERNARIA  ALTERNATA. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
E.  T.  Thompson-Eagle,  W.  T.  Frankenberger,  and 


U.  Karlson. 

Applied       and      Environmental       Microbiology 

AEMIDF,  Vol.  55,  No.  6,  p  1406-1413,  June  1989. 

6   fig,    1    tab,    28    ref.    Federal-State   SanJoaquin 

Valley    Drainage    Program,    contract    7-FC-20- 

05110. 

Descriptors:  'Biotransformation,  'Aquatic  fungi, 
*Fate  of  pollutants,  'Water  pollution  treatment, 
•Selenium,  'Methylation,  Irrigation,  Path  of  pol- 
lutants, Hydrogen  ion  concentration,  Temperature, 
Substrates,  Microbial  degradation,  Toxicity,  Cali- 
fornia, Wildlife  habitats,  Biological  treatment,  Vol- 
atilization. 

Seleniferous  water  continues  to  be  a  serious  prob- 
lem to  wildlife  in  the  central  valley  of  California. 
Water  samples  collected  from  Kesterson  Reser- 
voir, Peck  Ranch,  and  Lost  Hills  evaporation  pond 
facilities  contained  between  0.005  and  5  mg  of  Se 
per  liter.  The  objective  of  this  study  was  to  isolate 
Se-methylating    organisms    in    evaporation    pond 
water  and  to  assess,  through  enrichment  and  ma- 
nipulation of  their  optimal  growth  parameters,  the 
environmental  factors  which  govern  microbial  Se 
methylation.  Alternaria  alternata  was  isolated  as  an 
active  Se-methylating  organism.  The  volatile  prod- 
uct was  identified  as  dimethylselenide.  The  effects 
of  pH,   temperature,   Se   substrates,   and   methyl 
donors  on  the  ability  of  A.  alternata  to  methylate 
Se  were  investigated  in  liquid  medium  containing 
100  mg  of  Se  per  liter.  The  optimum  pH  and 
temperature  for  methylation  were  6.5  and  30  C, 
respectively.  Selenate  and  selenite  were  methylat- 
ed more  rapidly  than  selenium  sulfide  and  various 
organic  Se  compounds  (6-selenoguanosine,  6-selen- 
oinosine,  seleno-DL-methionine,  and  6-selenopur- 
ine).   L-Methionine  and  methyl   cobalamine   (0.1 
microM)  stimulated  dimethylselenide  production. 
This  study  demonstrates  that  Se-methylating  orga- 
nisms are  present  in  evaporation  pond  water  and 
are  capable  of  liberating  substantial  quantities  of  Se 
in  the  volatile  dimethylselenide  form.  By  determin- 
ing the  optimum  environmental  conditions  which 
stimulate  volatilization,  it  may  be  possible  to  design 
a  way  to  remove  Se  from  seleniferous  water  in  situ. 
(Author's  abstract) 
W89-12652 


quired  the  presence  of  KN03  for  degradation.  As 
a  class  of  compounds,  chlorophenols  were  degrad- 
ed more  readily  than  chlorobenzoates.  However, 
as  individual  compounds  3-chlorobenzoate,  2- 
chlorophenol,  and  3-chlorophenol  degradation  was 
observed  most  often  and  with  an  equal  frequency. 
Within  the  chlorophenol  class,  the  relative  order  of 
degradability  was  ortho  >  meta  >  para,  while 
that  of  chlorobenzoates  was  meta  >  ortho  >  para. 
In  laboratory  transfers,  2-chlorobenzoate,  3-chlor- 
obenzoate, and  2-chlorophenol  degradation  was 
most  easily  maintained,  while  degradation  of  para- 
chlorinated  compounds  was  very  difficult  to  main- 
tain. (Author's  abstract) 
W89-12653 


ANAEROBIC  DEGRADATION  OF  CHLOR- 
OAROMATIC  COMPOUNDS  IN  AQUATIC 
SEDIMENTS  UNDER  A  VARIETY  OF  EN- 
RICHMENT CONDITIONS. 

Technical  Resources,  Inc.,  Gulf  Breeze,  FL. 
B.  R.  S.  Genthner,  W.  A.  Price,  and  P.  H. 
Pritchard.  . 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1466-1471,  June  1989. 
3  fig,  3  tab,  27  ref.  U.S.  EPA  contracts  68-03-3479 
with  Technical  Resources,  Inc.,  and  68-03-6265 
with  Technology  Applications,  Inc. 

Descriptors:  'Chlorinated  hydrocarbons,  'Bottom 
sediments,  'Culturing  techniques,  'Anaerobic  di- 
gestion, 'Aromatic  compounds,  'Aquatic  sedi- 
ments, 'Fate  of  pollutants,  Industrial  effluents, 
Bromoethane  sulfonic  acid,  Nitrates,  Sulfates,  Po- 
tassium nitrate,  Sodium  sulfate,  Chlorophenols, 
Chlorobenzoates,  Enrichment. 

Anaerobic  degradation  of  monochlorophenols  and 
monochlorobenzoates  in  a  variety  of  aquatic  sedi- 
ments was  compared  under  four  enrichment  condi- 
tions. A  broader  range  of  compounds  was  degrad- 
ed in  enrichments  inoculated  with  sediment  ex- 
posed to  industrial  effluents.  Degradation  of  chlor- 
oaromatic  compounds  was  observed  most  often  in 
methanogenic  enrichments  and  in  enrichments 
amended  with  1  mM  bromoethane  sulfonic  acid. 
Degradation  was  observed  least  often  in  enrich- 
ments with  added  nitrate  or  sulfate.  The  presence 
of  10  mM  bromoethane  sulfonic  acid  prevented  or 
inhibited  degradation  of  most  compounds  tested. 
Primary  enrichments  in  which  KN03  was  periodi- 
cally replenished  to  maintain  enrichment  charac- 
teristics degraded  chlorobenzoates,  but  not  chloro- 
phenols. In  contrast,  primary  enrichments  in  which 
Na2S04  was  periodically  replenished  failed  to  de- 
grade any  chloroaromatic  compounds.  Upon  trans- 
fer to  fresh  medium,  none  of  the  sulfate  enrich- 
ments required  the  presence  of  Na2S04  for  degra- 
dation,  while   only   two   nitrate   enrichments   re- 


CHARACTERIZATION  OF  ANAEROBIC 
DECHLORINATING  CONSORTIA  DERIVED 
FROM  AQUATIC  SEDIMENTS. 

Technical  Resources,  Inc.,  Gulf  Breeze,  FL. 
B.  R.  S.  Genthner,  W.  A.  Price,  and  P.  H. 
Pritchard. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1472-1476,  June  1989. 
2  fig,  2  tab,  19  ref.  U.S.  EPA  contracts  68-03-3479 
with  Technical  Resources,  Inc.,  and  68-03-6265 
with  Technology  Applications,  Inc. 

Descriptors:  'Chlorinated  hydrocarbons,  'Bio- 
transformation, 'Anaerobic  digestion,  'Microbial 
degradation,  'Fate  of  pollutants,  Aromatic  com- 
pounds, Chlorophenol,  Chlorobenzoate,  Dechlor- 
inating  consortia,  Methanogenic  consortia,  Anaer- 
obic dechlorination,  Potassium  nitrate,  Sediments, 
Nitrogen  removal,  Aerobic  digestion. 

Four  methanogenic  consortia  which  degraded  2- 
chlorophenol,  3-chlorophenol,  2-chlorobenzoate, 
and  3-chlorobenzoate,  respectively,  and  one  ni- 
trate-reducing consortium  which  degraded  3- 
chlorobenzoate  were  characterized.  Degradative 
activity  in  these  consortia  was  maintained  by  labo- 
ratory transfer  for  over  2  years.  In  the  methano- 
genic consortia,  the  aromatic  ring  was  dechlorinat- 
ed  before  mineralization  to  methane  and  carbon 
dioxide.  After  dechlorination,  the  chlorophenol 
consortia  converted  phenol  to  benzoate  before 
mineralization.  All  methanogenic  consortia  de- 
graded both  phenol  and  benzoate.  The  3-chloro- 
phenol and  3-chlorobenzoate  consortia  also  de- 
graded 2-chlorophenol.  No  other  cross-acclimation 
to  monochlorophenols  or  monochlorobenzoates 
was  detected  in  the  methanogenic  consortia.  The 
consortium  which  required  nitrate  for  the  degrada- 
tion of  3-chlorobenzoate  degraded  benzoate  and  4- 
chlorobenzoate  anaerobically  in  the  presence  of 
KN03,  but  not  in  its  absence.  This  consortium  also 
degraded  benzoate,  but  not  3-chlorobenzoate,  aer- 
obically.  (Author's  abstract) 
W89-12654 


HYBRIDIZATION  OF  DNA  PROBES  WITH 
WHOLE-COMMUNITY  GENOME  FOR  DE- 
TECTION OF  GENES  THAT  ENCODE  MICRO- 
BIAL RESPONSES  TO  POLLUTANTS:  MER 
GENES  AND  HG(2  +  )  RESISTANCE. 
Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab. 
T.  Barkay,  C.  Liebert,  and  M.  Gillman. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1574-1577,  June  1989. 
2  fig,  1  tab,  17  ref. 

Descriptors:  'Nucleic  acids,  'Genetics,  'Water 
pollution  effects,  'Bioindicators,  'Mercury,  'Fate 
of  pollutants,  Microbiological  studies,  Probes, 
Testing  procedures,  Genes,  Florida,  Estuaries, 
Bayous. 

Aquatic  microbial  communities  adapt  to  the  pres- 
ence of  Hg(2  +  )  in  their  environment  by  increased 
Hg(2  +  )  tolerance  and  accelerated  rates  of  Hg(2  +  ) 
reduction  to  Hg(0).  The  use  of  DNA  probes  to 
determine  the  abundance  of  sequences  similar  to 
four  characterized  mer  genes  in  nucleic  acid  frac- 
tion obtained  from  Hg(2  +  )-adapted  and  -unadapt- 
ed  (control)  microbial  communities  is  described. 
Estuarine  water  samples  were  collected  from  Santa 
Rosa  Sound,  Fla.  and  freshwater  samples  were 
taken  from  Thompson's  Bayou,  Fla.  Nucleic  acids 
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were  extracted  and  purified  from  cell  pastes  ob- 
tained by  a  flltration  process  and  four  probes  were 
used  to  detect  mer  homologous  DNA  in  the  gen- 
omes of  Hg(2  +  )  exposed  and  control  communities. 
A  29-fold  enrichment  in  sequences  similar  to  the 
mer  genes  of  transposon  Tn501  occurred  during 
adaptation  in  a  freshwater  community.  In  an  estua- 
rine  community,  all  four  mer  genes  were  only 
slightly  enriched  (by  three  to  five-fold),  suggesting 
that  additional,  yet  uncharacterized,  mer  genes  en- 
coded adaptation  to  Hg(2  +  ).  This  approach  can  be 
used  for  the  identification  of  functional  genes,  and 
their  relatedness  to  ecological  processes  could  be 
used  to  predict  the  fate  and,  indirectly,  the  effects 
of  pollutants  in  the  environment.  (White-Reimer- 
PTT) 
W89- 12659 


SURVIVAL  AND  ACTIVITY  OF  A  3-CHLORO- 
BENZOATE-CATABOLIC  GENOTYPE  IN  A 
NATURAL  SYSTEM. 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Biol- 
ogy. 

R.  R.  Fulthorpe,  and  R.  C.  Wyndham. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1584-1590,  June  1989. 
5  fig,  1  tab,  25  ref. 

Descriptors:  ♦Microbial  degradation,  'Genetic 
studies,  'Fate  of  pollutants,  *Chlorobenzoate, 
•Most  probable  number  test,  Streptomycin,  Genes, 
Catabolic  genotypes,  Microbiological  studies, 
DNA  probes. 

A  chlorobenzoate-degrading  Alcaligenes  strain, 
BR60,  was  introduced  to  flow-through  lake  micro- 
cosms and  exposed  to  3-chlorobenzoate  (3Cba) 
concentrations  from  0  to  25  microM.  A  DNA 
probe  specific  for  BR60  chlorobenzoate  catabolic 
genes  was  used  with  the  most  probable  number 
(MPN)  technique  to  enumerate  bacteria  harboring 
this  genetic  information.  This  MPN-DNA  hybrid- 
ization method  combined  with  (U-14C)3Cba 
uptake  rate  measurements  allowed  the  correlation 
of  the  size  and  activity  of  a  specific  catabolic 
population  in  a  natural  mixed  community  for  the 
first  time.  An  experiment  involving  the  release  of 
streptomycin-resistant  strain  of  BR60  indicated 
that  estimates  of  bacteria  carrying  the  introduced 
catabolic  genotype  often  outnumbered  plate  count 
estimates  of  viable  BR60  by  as  much  as  3  orders  of 
magnitude,  particularly  when  3Cba  inputs  were 
high.  The  MPN-DNA  hybridization  method  pro- 
vided catabolic  population  estimates  highly  corre- 
lated to  3Cba  exposure  levels  and  the  (U-14C)3Cba 
uptake  rates  in  the  microcosms.  Plate  counts  of 
BR60  were  poorly  correlated  with  both  3Cba  ex- 
posure levels  and  uptake  rates.  In  the  absence  of 
chlorobenzoate  selection,  the  catabolic  genotype 
declined  to  very  low  levels  by  the  MPN-DNA 
hybridization  technique  after  8  weeks  in  the  micro- 
cosms. (Author's  abstract) 
W89- 12660 


ECOLOGY  OF  VIBRIO  CHOLERAE  NON-Ol 
AND  SALMONELLA  SPP.  AND  ROLE  OF 
ZOOPLANKTON  IN  THEIR  SEASONAL  DIS- 
TRIBUTION IN  FUKUYAMA  COASTAL 
WATERS,  JAPAN. 

Hiroshima  Univ.  (Japan).  Faculty  of  Applied  Bio- 
logical Science. 

K.  Venkateswaran,  T.  Takai,  I.  M.  Navarro,  H. 
Nakano,  and  H.  Hashimoto. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1591-1598,  June  1989. 
2  fig,  9  tab,  35  ref. 

Descriptors:  'Salmonella,  'Pathogenic  bacteria, 
•Marine  bacteria,  'Path  of  pollutants,  'Zooplank- 
ton,  'Japan,  'Coastal  waters,  'Vibrio,  Tempera- 
ture, Salinity,  Nutrients,  Water  pollution,  Ecology, 
Seasonal  distribution. 

Seasonal  variation  of  human  pathogens  such  as 
Vibrio  cholerae  non-Ol  and  Salmonella  spp.  in 
Fukuyama  coastal  waters  and  the  role  of  zooplank- 
ton  in  their  distribution  were  studied  for  a  period 
of  1  year.  Comparison  of  two  established  methods, 
viz.,  the  elevated  temperature  method  and  the  two- 
step  enrichment  method  of  enumerating  V.  cho- 
lerae, showed  that  the  former  is  superior  in  the 


recoveries  of  V.  cholerae  non-Ol.  Isolation  of  this 
pathogen  on  a  wider  range  of  salinities  (0.4  to  32.5 
ppt)  revealed  that  these  organisms  are  apparently 
an  autochthonous  component  of  the  aquatic  envi- 
ronment. Temperature  appears  to  be  the  most  cru- 
cial element  in  governing  the  distribution  of  V. 
cholerae  non-Ol.  Among  the  69  isolates  serotyped, 
22  different  serovars  were  identified,  while  one 
isolate  failed  to  react  with  any  of  the  known  Lou- 
isiana State  University  antisera  tested.  Zooplank- 
ton  samples  did  not  harbor  more  V.  cholerae  non- 
Ol  than  the  water  column  did.  Better  isolation  of 
an  allochthonous  pathogen,  viz.,  Salmonella  spp., 
was  noticed  from  the  water  samples  when  swabs 
were  employed.  Of  the  251  isolates  serotyped,  18 
serotypes  with  three  variants  of  Salmonella  spp. 
were  identified.  A  high  amount  of  nutrients  in  the 
water  column  increased  the  survival  rate  of  these 
pathogens  in  saline  waters  as  evidenced  by  a 
higher  incidence  of  various  serotypes  in  polluted 
Fukuyama  port  then  in  clean  marine  waters.  Sal- 
monella spp.  association  with  zooplankton  re- 
mained below  detectable  levels  in  most  of  the 
sampling  periods.  No  significant  association  be- 
tween V.  cholerae  non-Ol  or  Salmonella  spp.  with 
zooplankton  could  be  noticed  as  influencing  their 
seasonal  distribution.  (Author's  abstract) 
W89-12661 


EFFECT  OF  MULTIPLE  CONTAMINANT  MI- 
GRATION ON  DIFFUSION  AND  ADSORP- 
TION OF  SOME  DOMESTIC  WASTE  CON- 
TAMINANTS IN  A  NATURAL  CLAYEY  SOIL. 

University  of  Western  Ontario,  London.  Geotech- 

nical  Research  Centre. 

F.  S.  Barone,  E.  K.  Yanful,  R.  M.  Quigley,  and  R. 

K.  Rowe. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 

26,  No.  2,  p  189-198,  May  1989.  1 1  fig,  4  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  contamina- 
tion, 'Domestic  wastes,  Pollutant  migration,  Diffu- 
sion, Adsorption,  Clays,  Chlorides,  Sodium,  Potas- 
sium, Magnesium,  Calcium,  Ammonia,  Model 
studies. 

During  a  testing  period  of  15  days,  samples  from 
the  overlying  leachate  were  regularly  collected 
and  analyzed  for  Cl(-),  Na(  +  ),  K.(  +  ),  Mg(++), 
and  Ca(  +  +).  At  the  end  of  the  test,  the  soil  layer 
was  sectioned  to  determine  the  pore-water  and 
adsorbed  concentration  variations  with  depth  for 
each  species.  The  mathematical  model  POLLUTE 
was  then  used  to  back-figure  both  the  diffusion 
coefficient  (D)  and  the  adsorption  term  (pK). 
Ca(  +  +)  and  Mg(  +  +),  originally  predominant  on 
the  clay  exchange  sites,  were  heavily  desorbed  to 
accommodate  the  adsorption  of  migrating  Na(  +  ), 
K(  +  )  and  possibly  NH4(  +  ),  causing  hardness  halo 
effects  that  the  model  could  not  fit.  The  impor- 
tance of  multiple  contaminant  migration  on  diffu- 
sion rates  was  assessed  by  comparing  the  leachate 
models  with  similar  models  using  a  variety  of 
single  salts  dissolved  in  distilled  water  as  the 
source  solutions.  For  the  single-salt  models,  all 
species  considered,  including  Ca(++)  and 
Mg(++),  behaved  in  a  way  that  could  be  de- 
scribed by  conventional  Fickian  theory.  A  compar- 
ison of  the  diffusion  and  adsorption  parameters 
obtained  from  the  two  types  of  models  indicated 
that  for  both  Na(  +  )  and  K(  +  ),  the  measured  D 
and  pK  from  the  leachate  models  were  20  and  60% 
lower,  respectively,  than  the  values  obtained  from 
the  single-salt  models.  For  Cl(-),  the  diffusion  coef- 
ficient obtained  from  the  leachate  models  was  25% 
higher  than  that  obtained  from  the  single-salt 
models.  For  the  Sarnia  grey  soil  used,  both  D  and 
pK  are  significantly  influenced  by  the  types  and 
amounts  of  co-diffusing  species  present  in  the  ini- 
tial source  solutions.  (Author's  abstract) 
W89-12671 


RELATIONSHIPS  BETWEEN  LEVELS  OF  RA- 
DIOCAESIUM    IN   COMPONENTS    OF   TER- 
RESTRIAL AND  AQUATIC  FOOD  WEBS  OF  A 
CONTAMINATED  STREAMBED  AND  FLOOD- 
PLAIN  COMMUNITY. 
Savannah  River  Ecology  Lab.,  Aiken,  SC. 
I.  L.  Brisbin,  D.  D.  Breshears,  K.  L.  Brown,  M. 
Ladd,  and  M  H.  Smith. 
Journal  of  Applied  Ecology  JAPEAI,  Vol.  26,  No. 


1,  p.  173-182,  1989.  1  fig,  3  tab,  18  ref.  U.S.  Dept. 
of  Energy  contract  DE-AC09-76SR00819  and  the 
Institute  of  Ecology  of  the  U.  of  Georgia  and  the 
Los  Almos  Nat.  Lab.  contract  W-7405-ENG 

Descriptors:  'Cesium  radioisotopes,  'Path  of  pol- 
lutants, 'Streambeds,  'Flood  plains,  'Bioindica- 
tors,  'Radioactive  wastes,  'Food  chains,  'Bioaccu- 
mulation,  'South  Carolina,  Nuclear  powerplants, 
Sediments,  Benthos,  Aquatic  plants,  Aquatic  ani- 
mals, Terrestrial  plants,  Terrestrial  animals. 

The  results  of  a  1981  streambed  community  study 
were  compared  with  the  results  of  a  1971  study  of 
the  same  area  in  an  attempt  to  document  any 
changes  which  may  have  occurred  in  the  distribu- 
tion of  radiocaesium  in  the  various  ecosystem  com- 
ponents. Twelve  study  locations  were  established 
along  Steel  Creek,  in  Barnwell  County,  South 
Carolina,  between  the  swamp/delta  and  the  upper- 
most nuclear  reactor  from  which  contaminated 
effluents  had  been  released.  The  following  results 
were  determined:  (1)  Radiocaesium  concentrations 
of  plants  and  animals  declined  50-98%  from  1971 
to  1981;  (2)  Radiocaesium  concentrations  of  ani- 
mals did  not  differ  significantly  between  samples 
from  locations  along  the  stream  channel,  reflecting 
a  previously  demonstrated  uniform  distribution  of 
radiocaesium  in  the  sediments,  and  did  not  differ 
between  animals  from  terrestrial  vs.  aquatic  food 
webs;  (3)  Significant  correlations  between  radio- 
caesium contents  of  food-web  components  were 
about  twice  as  frequent  as  would  be  expected  by 
chance,  but  only  seven  of  the  twenty-three  signifi- 
cantly correlated  pairs  contained  components  that 
were  likely  to  have  a  direct  trophic  association;  (4) 
Caution  should  be  used  in  arguing  causation  on  the 
basis  of  simple  correlations  of  contaminant  levels 
of  biotic  compartments  alone;  (5)  The  best  'indica- 
tor species'  for  radiocaesium  contamination  in 
aquatic  food  webs  were  the  plants  Typha  and 
Polygonum  and,  even  better,  the  animals  Palae- 
monetes  and  Etheostoma.  In  terrestrial  food  webs, 
the  best  indicators  were  the  plants  Alnus  and  Salix 
and  the  animal  groups  of  Araneae,  Odonata 
(damsel  flies)  and  orthoptera.  (White-Reimer-PTT) 
W89-12688 


SURFACE  ABSORPTION  OF  ALUMINIUM  BY 
GILL  TISSUE  AND  BODY  MUCUS  OF  RAIN- 
BOW TROUT,  SALMO  GAntDNERI,  AT  THE 
ONSET  OF  EPISODIC  EXPOSURE. 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

R.  D.  Handy,  and  F.  B.  Eddy. 
Journal  of  Fish  Biology  JFIBA9,  Vol.  34,  No.  6,  p 
865-874,  June  1989.  3  fig,  36  ref. 

Descriptors:  'Animal  tissues,  'Path  of  pollutants, 
•Acid  rain  effects,  'Trout,  'Aluminum,  'Gills, 
Mucus,  Absorption,  Skin,  Hydrogen  ion  concen- 
tration, Blood,  Cations,  Polyelectrolytes,  Toxicity, 
Fish  physiology. 

Rainbow  trout  were  exposed  to  an  episode  of 
artificial  soft  water  at  pH  5.4  containing  0.95  mg/L 
of  aluminum  for  1  hr  after  which  gill,  skin,  body, 
mucus  and  blood  aluminum  concentrations  were 
determined.  Skin  and  blood  showed  no  significant 
increase  in  aluminum  content,  whereas  whole  gill 
tissue  and  body  mucus  showed  significant  in- 
creases. The  low  values  for  blood  and  skin  alumi- 
num content  suggest  that  the  gill  exterior  and  the 
body  mucus  are  the  major  sites  of  aluminum  ab- 
sorption. The  body  mucus  layer  on  the  fish  surface 
probably  contains  fixed  negative  charges  which  are 
available  to  bind  cations  when  the  mucus  layer  is 
at  neutral  pH.  However,  body  mucus  is  a  complex 
polyelectrolyte  and  factors  other  than  charge  such 
as  ionic  strength  may  affect  ion  binding.  The  skin 
is  relatively  impermeable  compared  with  the  gills 
which  are  adapted  for  ion  and  gas  exchange  so  it  is 
likely  that  aluminum  has  its  major  toxic  effects  on 
the  gill  tissue.  An  increase  in  body  mucus  alumi- 
num was  observed  within  5  min.  of  exposure  and 
an  increase  in  gill  aluminum  within  30  min.  The 
gill  aluminum  increase  may  be  attributed  to  alumi- 
num binding  to  freshly  secreted  gill  mucus  as  well 
as  binding  directly  to  gill  tissue.  It  has  been  demon- 
strated that  fish  are  able  to  respond  to  toxic  condi- 
tions in  minutes  rather  than  hours,  and  that  body 
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mucus  as  well  as  gills  are  important  sites  of  alumi- 
num absorption.  Secreted  gill  mucus  may  have  a 
protective  role  on  the  gill  apical  membrane  during 
aluminum  exposure.  (White-Reimer-PTT) 
W89-12693 

FLOW  OF  THE  NATANEBI  RIVER  POLLU- 
TION INTO  THE  BLACK  SEA  (STOK  ZA- 
GRIAZNIAIUSHCHIKH  VESHCHESTV  R  NA- 
TANEVI  V  CHERNOE  MORE). 

Zakavkazckii  Regionalnyi  Nauchno-Issled.  Inst. 
L.  U.  Shavliashvili,  L.  N.  Intskirveli,  M.  G. 
Khatiashvili,  and  Z.  I.  Meskhishvili. 
Soobshcheniia   Akademii   Nauk   Gruzinskoi   SSR 
SAKNAH,  Vol  130,  No  1.  p  105-108,  April  1988.  1 
tab,  6  ref.  English  summary. 

Descriptors:  *Fertilizers,  'Water  pollution  sources, 
•Agricultural  chemicals,  *Black  Sea,  Agncultural 
runoff,  Nitrogen  compounds,  Path  of  pollutants. 

The  properties  of  nitrogen  fertilizers  washing  from 
the  soils  of  the  Colchis  lowland  into  the  Natanebi 
river  and  its  chemical  composition  are  discussed. 
The  annual  distribution  of  the  pollutant  run-off  and 
its  flow  into  the  Black  Sea  were  determined.  Rec- 
ommendations on  water  resource  controls  and  ju- 
dicious utilization  of  fertilizers  are  presented.  (Au- 
thor's abstract) 
W89-12711 


TRANSMISSION  OF  ENTERIC  DISEASE  AS- 
SOCIATED WITH  WASTEWATER  IRRIGA- 
TION: A  PROSPECTIVE  EPIDEMIOLOGICAL 
STUDY. 

Hebrew  Univ.,  Jerusalem  (Israel).  School  of  Ap- 
plied Science  and  Technology. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12729 

HYDROLYSIS  OF  METHYL  PARATHION  IN 
A  FLOODED  SOIL. 

Central  Rice  Research  Inst.,  Cuttack  (India).  Lab. 
of  Soil  Microbiology. 

M.  Sharmila,  K.  Ramanand,  and  N.  Sethunathan. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  43,  No.  1,  p  45-51,  July 
1989.  3  tab,  10  ref. 

Descriptors:  'Flooding,  *Fate  of  pollutants,  *Soil 
water,  "Parathion,  insecticides,  *Hydrolysis, 
Degradation,  Nitrogen,  Sulfates,  Temperature  ef- 
fects, Soil  Organic  matter,  Detection  limits,  Later- 
ites,  Rice,  Nitrogen  removal,  Acidic  soils,  Oxida- 
tion-reduction potential,  Flood  irrigation,  Hydro- 
gen ion  concentration,  Submergence,  Inhibition, 
Soil  chemistry,  Soil  types. 

The  reason  for  the  hydrolytic  pathway  of  methyl 
parathion  (0,0-dimethyl  0-p-nitrophenyl  phosphor- 
othioate)  (MP)  in  flooded  Sukinda  soil  (pH  6.9, 
organic  matter  0.62%,  total  nitrogen  0.04%)  was 
explored.  An  acid  sulfate  (Pokkali)  soil  (pH  5.4, 
organic  matter  5.51%,  total  nitrogen  0.21%)  and  a 
laterite  (Pattambi)  soil  (pH  6.0,   organic  matter 
1.04%,  total  nitrogen  0.063%)  were  also  tested. 
MP  disappeared  more  rapidly  at  35  C  than  at  25  C 
in  all  three  soils  under  flooded  conditions.  The 
insecticide  was  degraded  more  rapidly  in  Pokkali 
and  Pattambi  soils  than  in  Sukinda  soil.  In  Pokkali 
and  Pattambi  soils  held  at  35  C,  the  insecticide 
reached  undetectable  levels  in  12  days.  In  Sukinda 
soil,  hydrolysis  was  the  only  pathway  of  MP  deg- 
radation at  both  temperatures.  In  Pokkali  and  Pat- 
tambi soils,  degradation  proceeded  by  both  nitro 
group  reduction  and  hydrolysis  at  both  tempera- 
tures; but,  nitro  group  reduction  was  more  pro- 
nounced than  hydrolysis.  Soil  was  flooded  for  30 
days  prior  to  the  addition  of  MP  to  generate  more 
reduced  conditions.  The  redox  potential  of  the  soil 
was  -100  mV  after  10  days  of  flooding  and  -145 
mV  after  30  days  of  flooding.  Even  more  reduced 
conditions  of  30-day  preflooded  soil  did  not  seem 
to  trigger  the  nitro  group  reduction  of  MP  in 
Sukinda  soil.  As  in  10-day  preflooded  soil,  MP  was 
degraded  essentially  by  hydrolysis  in  30-day  pre- 
flooded soil.  The  pH  of  10-day  or  30-day  preflood- 
ed soil  ranged  between  6.9  and  7.04.  Addition  of 
rice  straw  to  flooded  Sukinda  soil  triggered  nitro 
group  reduction.  Sukinda  soil  had  very  low  organ- 


ic matter  content  0.62%)  when  compared  to  Pok- 
kali (5.51%)  and  Pattambi  (1.04%)  soils.  Soils  poor 
in  organic  matter  undergo  slow  reduction  upon 
submergence  and  therefore,  may  not  be  congenial 
for  nitro  group  reduction.  Even  30-day  preflooded 
Sukinda  soil  at  35  C  (-145mV)  had  higher  redox 
potential  than  10-day  preflooded  Pokkali  (-200 
mV)  and  Pattambi  (-175  mV)  soils.  The  inhibition 
of  nitro  group  reduction  of  MP  in  flooded  Sukinda 
soil  is  related  to  its  low  organic  matter  content  and 
higher  redox  potential.  (Miller-PTT) 
W89-12736 

BIOACCUMULATION  AND  DEPURATION  OF 
SOME  TRACE  METALS  IN  THE  MUSSEL, 
PERNA  VIRIDIS  (LINNAEUS). 

Central    Inst,    of  Fisheries   Technology,    Cochm 

(India). 

P.  T.  Lakshmanan,  and  P.  N.  Nambisan. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  1,  p  131-138, 

July  1989. 

Descriptors:  "Path  of  pollutants,  "Bioaccumula- 
tion,  "Trace  metals,  'Mussels,  Seawater,  Mercury, 
Copper,  Zinc,  Lead,  Depuration,  Bioindicators, 
Bioconcentration,  Bioavailability,  Sublethal  effects, 
Tissue  analysis,  Population  exposure. 

The  bioaccumulation  and  depuration  of  Hg,  Cu, 
Zn  and  Pb  by  the  mussel  Perna  viridis  (Linnaeus) 
from  seawater  is  reported  and  its  suitability  as  an 
indicator  organism  for  metal  pollution  is  explored. 
Uptake  and  release  experiments  were  conducted  in 
static  replenishing  seawater  systems  following 
standard  methods.  Bioconcentration  was  measured 
in  the  exposed  mussels  at  intervals  of  2,  4  and  6 
days.  Results  clearly  indicate  the  ability  of  the 
mussel  to  accumulate  appreciable  quantities  of 
trace  metals  from  the  environmental  water.  The 
amounts  of  metals  in  the  tissue  were  very  much 
dependent  on  the  exposure  concentration  and 
length  of  time.  The  decreasing  concentration  fac- 
tors (CFs)  with  increasing  metal  concentration 
may  be  due  to  the  deactivating  effect  of  the  metal 
ions  in  the  animal  at  higher  concentrations.  Seques- 
tering of  the  metals  and  subsequent  release  of 
additional  metals  could  also  lead  to  lower  CFs. 
The  low  bioavailability  of  the  metals  may  be  an- 
other reason.  The  rapid  and  continuous  accumula- 
tion of  Pb  even  at  higher  concentrations  may  be 
attributed  to  its  non-lethality  to  the  animal  (non- 
lethal  up  to  10  ppm).  It  is  confirmed  that  the  ability 
of  the  mussel  P.  viridis  to  reflect  the  environmental 
concentrations  of  mercury,  copper,  zinc  and  lead 
in  their  body  tissues.  The  metals  levels  also  de- 
clined in  the  animal  in  a  pollutant-free  medium. 
This  suggests  that  the  mussel  may  be  a  potential 
sentinal  organism  in  environmental  monitoring  of 
trace  metal  pollution.  (Miller-PTT) 
W89-12740 


mercury  taken  up  by  the  individual  fish  in  the 
experimental  group  was  70%  higher  in  12  hr  (p  < 
0  001),  74%  in  24  hr  (p  <  0.001),  78%  in  36  hr  (p 
<  0.001)  and  86%  in  48  hr  (p  <  0.001).  The 
increase  in  the  content  of  203Hg  from  12  to  48  hr 
in  gill,  brain  and  liver  suggested  its  accumulation 
with  the  time  of  exposure  whereas  decrease  in 
203Hg  in  case  of  muscles  from  12  to  48  hr  suggest- 
ed its  slow  elimination.  The  enhanced  uptake  of 
203Hg  in  the  presence  of  detergent  by  different 
tissues  in  fish  depends  upon  the  concentration  of 
mercury  in  water,  time  of  exposure,  rate  of  elimi- 
nation, valence  state  of  mercury  and  solubility.  An 
additive  toxicity  was  noticed  in  rainbow  trout  for 
mixtures  of  anionic  detergents  ABS  and  LAS  and 
copper  and  mercury.  (Miller-PTT) 
W89-12741 


UPTAKE  AND  DISTRIBUTION  OF  203HG  BY 
FISH  FINGERLINGS,  CIRRHINA  MRIGALA, 
EXPOSED  TO  LINEAR  ALKYL  BENZENE 
SULPHONATE. 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India).  Ecotoxicology  Section. 

V.  Misira,  V.  Kumar,  S.  D.  Pandey,  and  P.  N. 

Viswanathan. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  1,  p  139-143, 

July  1989.  1  tab,  18  ref. 

Descriptors:  *Isotopic  tracers,  'Bioaccumulation, 
♦Path  of  pollutants,  "Linear  alkyl  sulfonates,  "Mer- 
cury, "Fish,  "Detergents,  Gills,  Uptake,  Accumu- 
lation, Immature  growth  stage,  Synergistic  effects, 
Muscle,  Liver,  Toxicity. 

The  uptake  and  distribution  of  mercury  was  stud- 
ied in  the  presence  and  absence  of  detergent  to  test 
for  any  combined  effects.  The  uptake  and  distribu- 
tion of  radioactive  mercury  by  fish  fingerlings 
shows  that  the  presence  of  detergent  enhanced  the 
uptake  of  203Hg  in  the  order  gill  >  liver  >  brain 
>  muscles.  The  increase  in  203Hg  content  n  the 
gill  was  found  to  be  (120-140%)  p  <  0.001,  in  liver 
(51-88%)  p  <  0.001,  in  brain  (33-42%)  p  <  0.001 
and  decrease  in  muscle  (31-15%)  p  <  0.01  to  p  < 
0.02  on  exposure  from  12  to  48  hr.  The  amount  of 


DISTRIBUTION  OF  ATRAZINE,  SIMAZINE, 
ALACHLOR,  AND  METOLACHLOR  IN  SOIL 
PROFILES  IN  CONNECTICUT. 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

L.  Q.  Huang,  and  C.  R.  Fink. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  1,  p  159-164, 

July  1989.  2  tab,  10  ref. 

Descriptors:  "Soil  profiles,  "Path  of  pollutants, 
"Triazine  pesticides,  "Herbicides,  "Phenylamide 
herbicides,  "Groundwater  pollution,  "Soil  water, 
"Connecticut,  Pesticides,  Atrazine,  Simazine, 
Alachlor,  Metolachlor,  Fate  of  pollutants,  Soil  or- 
ganic matter,  Test  wells,  Interagency  cooperation. 

The  results  of  a  study  of  pesticide  pollution  of  the 
ground  waters  of  the  state  of  Connecticut,  con- 
ducted by  the  Connecticut  Department  of  Envi- 
ronmental Protection,  in  cooperation  with  the  U.S. 
Geological  Survey  (USGS)  and  the  Connecticut 
Agricultural  Experiment  Station,  are  reported.  Re- 
sults of  analyses  are  reported  of  soil  samples  col- 
lected by  USGS  during  1987  using  new  and  more 
sensitive  analytical  methods  revealed  the  presence 
of  these  herbicides  throughout  the  soil  profile  at  a 
number  of  sites.  Water  samples  were  collected 
from  test  wells  and  analyzed  by  USGS  for  the 
pesticides  reported  to  have  been  used  at  the  site. 
One  or  more  of  the  herbicides  alachlor,  atrazine, 
metolachlor  and  simazine  were  found  in  water 
from  wells  at  five  sites  according  to  analyses  by 
USGS.  Soil  samples  collected  from  the  surface  to 
the  water  table  at  four  of  the  sites  were  analyzed 
and  typical  results  from  two  sites  are  reported.  At 
both  sites,  the  concentration  of  atrazine  and  meto- 
lachlor are  similar  at  each  depth  of  soil  despite  the 
fact  that  metolachlor  is  about  20-fold  more  soluble 
in  water  than  atrazine.  The  results  also  show  a 
distribution  profile  that  is  consistent  with  soil  or- 
ganic matter  and  clay  content,  particularly   for 
atrazine  and  metolachlor,   where  the  concentra- 
tions of  the  herbicides  in  the  surface  samples  are 
much  higher  than  those  in  the  deeper  samples.  This 
distribution  would  also  be  expected  since  the  herbi- 
cides are  detected  continuously  in  the  soil  from  the 
surface  to  the  water  table  at  7.5  ft.  The  presence  of 
alachlor  at  the  site  in  Simsbury  is  attributed  to  its 
use  in  previous  years  since  it  is  often  used  in 
mixtures  with  atrazine  and  metolachlor  at  similar 
rates.  This  study  strongly  supports  the  earlier  sug- 
gestion that  herbicides  retained  throughout  the  soil 
profile  following  application  constitute  a  potential 
for  continued  leaching  to  ground  water.  (Miller- 
PTT) 
W89-12743 

ALGAL  METALLOTHIONEINS:  SECONDARY 
METABOLITES  AND  PROTEINS. 

Durham  Univ.  (England).  Dept.  of  Biological  Sci- 
ences. 

N.  J.  Robinson. 

Journal  of  Applied  Phycology,  Vol.  1,  No.  1,  p  5- 
18,  April  1989.  1  fig,  1  tab,  79  ref. 


Descriptors:  "Chelating  agents,  "Metallothioneins, 
"Path  of  pollutants,  "Metals,  "Algae,  Proteins,  Me- 
tabolites, Detoxification. 

The  structure,  biosynthesis  and  possible  functions 
of  metallothioneins  (MTs)  are  discussed.  MTs  are 
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low-molecular-weight,  cysteine-rich,  polypeptides 
that  complex  'soft'  metal  ions  in  thiol  clusters. 
They  are  structurally  diverse.  Some  MTs  are  gene 
products,  while  others  are  secondary  metabolites. 
Two  of  the  three  classes  of  MT  have  been  identi- 
fied in  algae.  Eukaryotic  algae  possess  the  second- 
ary metabolites  referred  to  as  class  III  MT.  There 
is  no  unequivocal  evidence  that  MT  genes  occur  in 
eukaryotic  algae.  However,  the  products  of  MT 
genes  have  been  identified  in  cyanobacteria.  These 
genes  and  their  metal  regulatory  elements  remain 
to  be  isolated  and  characterized.  MT's  have  at- 
tracted interest  from  researchers  involved  in  a 
wide  range  of  disciplines  including  bioinorganic 
chemistry,  biochemistry,  molecular  biology,  physi- 
ology, toxicology,  environmental  science  and  med- 
icine. Although,  the  precise  physiological  roles  of 
these  polypeptides  remain  undefined,  a  large 
number  of  functions  have  been  speculated.  These 
molecules  chelate  toxic  trace  metals  (such  as  Cd) 
and  reduce  the  concentration  of  cytotoxic,  free 
metal  ions.  Some  Mt's  are  believed  to  be  involved 
in  zinc  and  copper  homeostasis.  (Author's  abstract) 
W89-12753 


COMPARATIVE  ANALYSIS  OF  POLYCHLO- 
RINATED  DIBENZO-P-DIOXIN  AND  BIBEN- 
ZOFURAN  CONGENERS  IN  GREAT  LAKES 
FISH  EXTRACTS  BY  GAS  CHROMATOGRA- 
PHY-MASS  SPECTROMETRY  AND  IN  VITRO 
ENZYME  INDUCTION  ACTIVITIES. 
Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Veterinary  Physiology  and  Pharmacology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12757 


TRIBUTYLTIN  FN  BAY  MUSSELS  (MYTILUS 
EDULIS)  OF  THE  PACIFIC  COAST  OF  THE 
UNITED  STATES. 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 

Auke  Bay  Lab. 

J.  W.  Short,  and  J.  L.  Sharp. 

Environmental        Science        and       Technology 

ESTHAG,  Vol.  23,  No.  6,  p  740-743,  June  1989.  1 

fig,  2  tab,  15ref. 

Descriptors:  *Tributyltin,  *Pesticides,  *Tin,  'Path 
of  pollutants,  *Coastal  waters,  *Atomic  absorption 
spectrophotometry,  *Mussels,  Pacific  coast. 

Tissue  concentrations  of  tributyltin  (TBT)  were 
measured  by  graphite  furnace  atomic  absorption 
spectrophotometry  (GFAA)  and  by  gas  chroma- 
tography coupled  with  an  atomic  absorption  spec- 
trophotometer as  the  detector  (GCAA)  in  bay 
mussels  (Mytilus  edulis)  collected  from  San  Diego 
Bay  (CA),  Monterey  Bay  (CA),  Puget  Sound 
(WA),  Auke  Bay  (AK),  and  Kodiak  harbor  (AK) 
in  1986  and  1987.  Results  from  both  methods  were 
not  significantly  different  (P  <  0.871).  Concentra- 
tions of  TBT  on  mussels  ranged  from  less  than 
0.005  microg  of  TBT/g  of  wet  tissue  weight  to 
1.08  microg/g  of  wet  tissue  weight.  Concentrations 
of  TBT  in  mussels  sampled  from  Puget  Sound 
were  significantly  lower  (P  <  0.033)  in  March 
1987  than  in  June  1986,  possibly  due  to  the  influ- 
ence of  boats  freshly  painted  with  marine  antifou- 
lants  launched  during  the  spring.  The  results  may 
be  useful  as  a  benchmark  to  gauge  the  efficacy  of 
recently  enacted  legislation  restricting  the  use  of 
marine  antifoulants  containing  TBT  on  the  Pacific 
coast  of  the  United  States.  (Author's  abstract) 
W89-12758 


LARGE  COMMUNITY  OUTBREAK  OF  CRYP- 
TOSPORIDIOSIS  DUE  TO  CONTAMINATION 
OF  A  FDLTERED  PUBLIC  WATER  SUPPLY. 

Centers  for  Disease  Control,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-12764 


NICKEL    ABSORPTION    AND    KESETICS    IN 
HUMAN  VOLUNTEERS. 

Connecticut    Univ.    Health    Center,    Farmington. 
School  of  Medicine. 

F.  W.  Sunderman,  S.  M.  Hopfer,  K.  R.  Sweeney, 
A.  H.  Marcus,  and  B.  M.  Most. 
Proceedings  of  the  Society  for  Experimental  Biol- 
ogy and  Medicine  PSEBAA,  Vol.  191,  No.  1,  p  5- 


11,  May  1989.  5  fig,  1  tab,  30  ref.  EPA  Cooperative 
Agreement  CR813456-01. 

Descriptors:  'Biochemistry,  'Path  of  pollutants, 
•Nickel,  'Absorption,  •Mathematical  models, 
•Drinking  water,  Kinetics,  Distribution. 

Mathematical  modeling  of  the  kinetics  of  nickel 
absorption,  distribution,  and  elimination  was  per- 
formed in  healthy  human  volunteers  who  ingested 
NiS04  drinking  water  (Experiment  1)  or  added  to 
food  (Experiment  2).  Nickel  was  analyzed  by  elec- 
trothermal atomic  absorption  spectrophotometry 
in  serum,  urine,  and  feces  collected  during  2  days 
before  and  4  days  after  a  specified  NiS04  dose  (12 
microg  of  nickel/kg,  n  =  4;  18  microg  of  nickel/ 
kg,  n  =  4;  or  50  microg  nickel/kg,  n  =  1).  In 
Experiment  1,  each  of  the  subjects  fasted  12  hr 
before  and  3  hr  after  drinking  one  of  the  specified 
NiS04  doses  dissolved  in  water;  in  Experiment  2, 
the  respective  subjects  fasted  12  hr  before  consum- 
ing a  standard  American  breakfast  that  contained 
the  identical  dose  of  NiS04  added  to  scrambled 
eggs.  Kinetic  analyses,  using  a  compartmental 
model,  provided  excellent  goodness-of-fit  for 
paired  data  sets  from  all  subjects.  Absorbed  nickel 
averaged  27  +/-17%  (mean  -(-/-standard  devi- 
ation) of  the  dose  ingested  in  water  vs.  0.7  +/- 
0.4%  of  the  same  dose  ingested  in  the  food  (  a  40- 
fold  difference.  Rate  constants  for  nickel  absorp- 
tion, transfer,  and  elimination  were  not  significant- 
ly influenced  by  the  oral  vehicle.  The  elimination 
half-time  for  absorbed  nickel  averaged  28  +/-9  hr. 
Renal  clearance  of  nickel  averaged  8.3  +/-2.0  ml/ 
min/1.73  sq  m  in  Experiment  1  and  5.8  +/-4.3  ml/ 
min/1.73  sq  m  in  Experiment  2.  It  is  confirmed  that 
dietary  constituents  profoundly  reduce  the  bioavai- 
lability of  Ni(++)  for  alimentary  absorption;  ap- 
proximately one-quarter  of  nickel  ingested  in 
drinking  water  after  an  over-night  fast  is  absorbed 
from  the  human  intestine  and  excreted  in  urine, 
compared  with  only  1%  of  nickel  ingested  in  food. 
The  compartmental  model  and  kinetic  parameters 
provided  will  reduce  the  uncertainty  of  toxicologic 
risk  assessments  of  human  exposures  to  nickel  in 
drinking  water  and  food.  (Author's  abstract) 
W89-12765 


UPTAKE  AND  BIOTRANSFORMATION  OF 
6,7-DIMETHYLQUINOLFNE  AND  6,8-DI- 
METHYLQUINOLrNE  BY  RAINBOW  TROUT 
(SALMO  GAIRDNERD. 

Enviro-Test  Labs.,  Edmonton  (Alberta). 
D.  A.  Birkholz,  R.  T.  Coutts,  and  S.  E.  Hrudey. 
Xenobiotica  XENOBH,  Vol.  19,  No.  7,  p  695-710, 
1989.  2  fig,  4  tab,  39  ref. 

Descriptors:  *Path  of  pollutants,  'Accumulation, 
•Biotransformation,  *Fish,  'Trout,  Quinolines,  Ab- 
sorption, Metabolites,  Metabolism. 

The  uptake,  elimination,  and  metabolism  of  two 
dimethylquinolines  (DMQs),  namely  6,7-DMQ  and 
6,8-DMQ  in  rainbow  trout  (Salmo  gairdneri)  are 
reported.  It  is  apparent  that  both  6,7-DMQ  and 
6,8-DMQ  are  readily  absorbed  by  fish  tissue  and 
metabolized.  The  major  metabolites  of  6,7-DMQ 
are  two  alcohols,  resulting  from  the  hydroxylation 
of  each  of  the  methyl  groups  in  6,7-DMQ.  In 
contrast,  the  two  major  metabolites  of  6,8-DMQ 
were  the  alcohol  resulting  from  the  hydroxylation 
of  the  6-methyl  group,  and  a  phenol  in  which  the 
OH  group  occupies  the  3-,  5-,  or  7-position  of  the 
quinoline  ring.  After  depuration  for  up  to  96  h, 
high  levels  (>  1000  microg/g)  of  metabolites  were 
still  present  in  the  bile  of  fish  exposed  to  these  two 
DMQs.  Since  bioabsorbed  metabolites  are  fre- 
quently the  source  of  toxicity,  such  a  finding  may 
be  cause  for  concern.  (Miller-PTT) 
W89-12766 


AGRICULTURE  AND  GROUNDWATER  QUAL- 

rry. 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

H.  Bouwer. 

Civil   Engineering  (ASCE)  CEWRA9,   Vol.   59, 

No.  7,  pp.  60-63,  July  7,  1989. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water quality,  'Agricultural  chemicals,  'Nitrates, 


•Pesticides,  Fertilizers,  Vadose  water,  Human  pa- 
thology, Water  quality  standards,  Water  pollution 
prevention. 

Agricultural  nitrates  and  pesticides  are  the  chemi- 
cals of  concern  in  groundwater  quality  degrada- 
tion. Nitrate-nitrogen  concentrations  in  vadose 
zone  water  typically  are  in  the  range  of  5  to  100 
mg/1;  maximum  limit  for  drinking  water  is  10  mg/ 
1.  Ingestion  of  nitrates  has  been  associated  with 
methemoglobinemia  or  blue-baby  disease,  malig- 
nant tumors,  heart  disease  and  behavioral  prob- 
lems. EPA  data  indicates  that  of  45,000  wells 
tested,  5,500  had  harmful  levels  of  at  least  one 
pesticide,  while  another  5,500  had  traces  of  73 
different  pesticides  in  amounts  not  considered 
harmful.  Ingestion  of  pesticide  residues,  or  other 
contact,  has  been  associated  with  cancer,  nervous 
system  disorders,  birth  defects,  and  male  sterility. 
Several  state  and  federal  efforts  are  confronting 
the  issue  of  water  contamination  and  maximum 
permissible  concentrations  of  toxic  agricultural  and 
other  chemicals  in  groundwater  and  drinking 
water  are  being  established.  Prevention  of  ground- 
water pollution  is  cheaper  than  treating  a  problem. 
The  author  discusses  prevention  and  treatment  tac- 
tics. (Mertz-PTT) 
W89-12771 


OCCURRENCE  OF  BACTERIOPHAGES  IN- 
FECTING BACTEROIDES  FRAGILIS  AND 
OTHER  VIRUSES  rN  POLLUTED  MARINE 
SEDIMENTS. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12780 


VIRUSES  rN  RTVER  WATER  AND  HEALTH 
RISK  ASSESSMENT. 

Medizinische  Akademie  'Carl  Gustav  Carus'  Dres- 
den (German  D.R.).  Inst,  fuer  Allgemeine  und 
Kommunale  Hygiene. 

R.  Walter,  H.  Kaupa,  M.  Johl,  J.  Durkop,  and  U. 
Kramer. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  21-26,  July  19,  1989.  3  fig,  1  tab,  9  ref. 

Descriptors:  'Water  treatment,  'Viruses,  'Water 
pollution,  'Public  health,  'Water  conveyance, 
•Danube  River,  Austria,  Environmental  impact  as- 
sessment, Canals. 

The  construction  of  the  Marchfeldkanalsystem 
(Austria)  creates  irreversible  environmental 
changes  which  could  have  an  impact  on  environ- 
mental health.  Virological  investigations  of  the 
Danube  River  have  been  carried  out  as  part  of  the 
environmental  impact  assessment  procedure.  The 
repeated  detection  of  viruses  in  61%  of  all  water 
samples  with  a  mean  level  of  0.762  MPN  (most 
probable  number)/L  suggests  that  a  permanent 
viral  contamination  of  the  Danube  is  occurring  and 
that  the  self-purifying  capacity  of  the  river  is  rela- 
tively inefficient.  Strains  of  some  virus  families  not 
previously  detected  in  water  (toga-(bunya)viridae) 
could  be  found.  Provided  the  proposed  treatment 
facilities  have  a  virus  eliminating  efficiency  of 
99.99%,  the  Marchfeldkanalsystem  project  will  not 
endanger  public  health.  (Author's  abstract) 
W89-12781 


MINIMISATION  OF  MICROBIOLOGICAL 
HAZARDS  ASSOCIATED  WITH  LATRINE 
WASTES. 

Robens    Inst,    of   Industrial    and    Environmental 

Health  and  Safety,  Guildford  (England). 

For  primary  bibliographic   entry  see   Field   5D. 

W89-12783 


AEROSOLLZED  ENTERIC  BACTERIA  AND  VI- 
RUSES GENERATED  BY  SPRAY  IRRIGATION 
OF  WASTEWATER. 

Hebrew    Univ.    of  Jerusalem    (Israel).    Graduate 
School  of  Applie  Science  and  Technology. 
For  primary  bibliographic  entry  see  Field  5E. 
W89- 12798 
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RECOVERY  OF  STAPHYLOCOCCI  SPECIES 
FROM  MARINE  RECREATIONAL  WATERS 
OF  PUEBLA  DE  FARNALIS  (VALENCIA, 
SPAIN). 

Universidad  Politecnica  de  Valencia  (Spain).  Dept. 
of  Hydraulic  and  Environmental  Engineering. 
J  L  Alonso,  I.  Amoros,  and  E.  Hernandez. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  239-241,  July  19,  1989.  3  tab,  7  ref. 

Descriptors:  *Bioindicators,  *Water  pollution 
sources,  'Recreation,  'Coastal  waters,  'Staphylo- 
coccus, 'Wastewater  pollution,  Antibiotic  resist- 
ance, Spain,  Wastewater  outfall. 

The  occurrence  of  staphylococci  in  Spanish  coast- 
al waters  was  investigated  to  estimate  their  value 
as  indicators  of  human  presence  and  also  to  discov- 
er the  resistance  of  various  staphylococcal  strains 
to  antimicrobial  drugs.  The  bacteria  were  sampled 
from  two  sites:  Site  1  near  a  sewage  disposal 
outfall,  and  Site  2  located  200  m  from  Site  1.  The 
number  of  total  staphylococci  never  exceeded  that 
of  bacteriological  fecal  indicators  at  the  two  sites. 
The  greatest  numbers  of  total  staphylococci  were 
found  at  Site  1,  with  a  maximum  count  of  87,000/ 
100  ml,  while  the  counts  at  Site  2  were  lower,  with 
a  maximum  count  of  6,200/100  ml,  suggesting  that 
the  sewage  effluent  is  the  source  of  these  bacteria. 
There  was  a  strong  correlation  between  total  sta- 
phylococci and  fecal  indicators  (r=0.78,  signifi- 
cance level  1%)  at  Site  1.  At  Site  2  the  correlation 
was  less  (r=0.46,  significance  level  5%).  The  six 
strains  of  Staphylococcus  aureus  tested  were  all 
resistant  to  at  least  one  antimicrobial  drug,  and  one 
strain  was  resistant  to  six.  The  major  resistance 
was  to  penicillin  antibiotics.  The  results  suggest 
that  total  staphylococci  may  be  a  suitable  indicator 
in  evaluating  marine  water  quality.  (Sand-PTT) 
W89-12813 


DISTRIBUTION  OF  MESOPHILIC  AERO- 
MONADS  IN  TEMPERATE  AQUATIC  HABI- 
TATS: RELATIONSHIP  WITH  FAECAL  INDI- 
CATORS. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12815 

MICROBIOLOGICAL  STUDY  OF  THE  LAVOS 
COAST,  PORTUGAL. 

Laboratorio  Nacional  de  Engenharia  e  Tecnologia 
Industrial,  Lisbon  (Portugal). 
L.  Baeta-Hall,  P.  S.  Coelho,  and  M.  C.  Peneda. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  251-253,  July  19,  1989.  4  fig,  5  ref. 

Descriptors:  'Water  pollution  sources,  'Portugal, 
•Industrial  wastewater,  'Water  quality,  'Bacterial 
analysis,  'Conforms,  'Streptococcus,  Rainfall, 
Runoff,  Seasonal  variation,  Lavos  Coast, 
Wastewater  outfall. 

A  study  was  conducted  to  determine  the  numbers 
of  fecal  pollution  indicators  and  the  related  water 
quality  levels  along  the  Lavos  Coast  of  Portugal. 
Fecal  streptococci  were  present  in  the  highest 
numbers,  although  high  densities  for  fecal  con- 
forms were  also  found  at  some  sites  500  m  from  the 
shore.  The  site  with  the  highest  mean  values  of 
microorganisms    was    the    site    of   an    industrial 
wastewater  discharge;  therefore,  the  levels  of  fecal 
pollution  indicators  were  probably  related  to  the 
occurrence  of  these  bacteria  in  the  effluent.  The 
study  showed  an  extensive  decrease  in  the  counts 
of  fecal  indicator  bacteria,  due  to  dilution,  at  the 
other  sites.   The  counts  generally  decreased  by 
about  20%  at  1000  m  and  50%  at  1500  m  from  the 
coast.  Similar  results  were  obtained  for  surface  and 
bottom  waters.  At  two  sites,  the  high  densities  of 
total  coliforms,  fecal  coliforms,  and  fecal  strepto- 
cocci were  probably  related  to  the  presence  in  this 
area  of  a  group  of  fishermen  and  the  occurrence  of 
some  runoff.  An  analysis  of  the  numbers  of  micro- 
biological indicators  observed  during  the  period  of 
the  study  showed  that  the  high  levels  of  total 
coliforms,  fecal  coliforms,  and  fecal  streptococci 
observed  in  winter  were  related  to  the  level  of 
rainfall  and  the  corresponding  runoff  from  the  soil. 
Increased  mean  values  were  also  obtained  during 
the  summer.  The  high  local  rainfall  and  the  large 


volume  of  freshwater  entering  the  Atlantic  Ocean 
were  thought  to  be  responsible  for  this.  (Sand- 
PTT) 
W89-12816 

PRESENCE  OF  HUMAN  AND  ANIMAL  VI- 
RUSES IN  SURFACE  AND  GROUND  WATERS. 

Institut  Armand-Frappier,  Laval  (Quebec). 

P.  Payment. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  283-285,  July  19,  1989.  1  fig,  1  tab. 

Descriptors:  'Animal  wastes,  'Water  pollution 
sources,  'Viruses,  'Surface  water,  'Rivers, 
•Wastewater  pollution,  Reoviruses,  Enteroviruses, 
Assomption  River,  Canada,  Poultry,  Groundwater 
pollution,  Seasonal  variation. 

Animal  enteroviruses,  reoviruses  and  human  enter- 
ic viruses  were  detected  in  a  large  number  of  water 
samples  (20  L)  from  a  major  river  system  (As- 
somption river,  Quebec,  Canada).  Animal  entero- 
viruses, probably  of  porcine  origin  due  to  a  mas- 
sive pig  raising  activity  in  the  area,  were  found  in 
29-60%  of  water  samples  from  the  river  and  19- 
48%  of  the  samples  from  the  tributaries.  The  aver- 
age concentration  of  these  enteroviruses  varied 
from  2-24  mpniu/L.  Reoviruses,  probably  of  avian 
(broiler  chicken  farms)  or  human  origin  (untreated 
domestic  waste  waters)  were  detected  at  the  differ- 
ent sampling  sites  along  the  river  in  19-52%  of  the 
samples  at  average  concentrations  of  5-24  mpniu/ 
L.  Human  enteric  viruses  were  detected  in  13-72% 
of  samples  from  the  river  and  14-71%  of  the  sam- 
ples from  the  tributaries.  The  average  concentra- 
tion of  these  human  enteric  viruses  in  the  Assomp- 
tion river  varied  from  1-12  mpniu/L  and  from  2- 
145  mpniu/L  in  the  samples  from  the  tributaries. 
Seasonal  patterns  were  observed  for  all  virus  types 
with  an  increase  in  viral  concentration  in  early  fall. 
Two  out  of  22  samples  of  groundwater  used  as 
animal  feed  were  also  found  to  be  contaminated  by 
animal  enteroviruses.  (Author's  abstract) 
W89-12824 


MICROBIOLOGICAL  EXAMINATION  OF 
OMI-EBO  STREAM  AND  PIPEBORNE  WATER 
SUPPLY  IN  ILE-IFE  FOR  POTABILITY. 

Ife  Univ.  (Nigeria).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 12829 


FATE  AND  EFFECTS  OF  SALICYLIC  ACTD 
COMPOUNDS  IN  FRESHWATER  SYSTEMS. 

Academia  Sinica,  Beijing  (China).  Research  Center 

for  Eco-Environmental  Sciences. 

W.  H.  Wang,  and  J.  P.  Lay. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  17,  No.  3,  p  308-316,  June  1989.  5 

fig,  4  tab,  19  ref. 

Descriptors:  'Salicylic  acid,  'Algae,  'Daphnia, 
'Duckweed,  'Biological  magnification,  'Fate  of 
pollutants,  Water  pollution  effects,  Bioaccumula- 
tion,  Aromatic  compounds. 

The  comparative  fates  and  effects  of  salicylic  acid 
(SA)  and  Na  salicylate  in  algae  (Scenedesmus  sub- 
spicatus,  Monoraphidium  minutum),  in  Lemna 
minor,  and  in  Daphnia  magna  were  examined  using 
test  methods  based  on  the  OECD  testing  guide- 
lines with  modifications  in  the  procedures.  The 
influence  of  fulvic  acid  (FA)  on  bioconcentration 
and  on  toxic  effects  was  studied.  FA  addition 
significantly  reduced  the  bioavailability  of  SA  in 
L.  minor  and  the  algae  species.  SA  was  more  toxic 
to  Lemnaceae,  algae,  and  daphnids  than  to  its  Na 
salt.  Bioconcentration  factors  in  S.  subspicatus,  M. 
minutum,  and  L.  minor  were  about  1,000  in  72-96 
hr.  The  reproducibility  of  D.  magna  was  reduced 
by  38%  at  a  concentration  of  20  mg  SA/liter. 
(Author's  abstract) 
W89-12838 

RECOVERY   OF   BENTHIOCARB-INHIBrrED 
ACHE  IN  FISH  BRAIN:  AN  IN  VITRO  STUDY. 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

P.  R.  Aravinda  Babu,  G.  Ramesh  Reddy,  G.  R. 


Veera  Babu,  and  C.  S.  Chetty. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  17,  No.  3,  p  317-322,  June  1989.  2 
fig,  3  tab,  7  ref. 

Descriptors:  'Carbamate  pesticides,  'Acetylcho- 
linesterase, 'Fish,  'Herbicides,  'Water  pollution 
effects,  Enzymes,  Benthiocarb. 

The  effects  in  vivo  and  in  vitro  of  benthiocarb,  an 
organocarbamate,  on  acetylcholinesterase  (AChE) 
activity  and  its  recovery  in  vitro  in  the  brain  of  the 
freshwater  fish  Sarotherodon  mossambicus  were 
studied.  Findings  revealed  that  the  specific  activity 
of  AChE  was  inhibited  both  in  vivo  and  in  vitro  in 
a  concentration-dependent  manner.  Of  the  differ- 
ent modulators  tested,  dexamethasone  (0.72  mg), 
prednisolone  (0.74  mg),  testosterone  (0.9  mg),  and 
adenosine  diphosphate  (ADP)  (9.50  mg)  were 
found  to  neutralize  the  inhibitory  effect 
(IC50=0.30  microM)  of  benthiocarb  on  AChE. 
The  order  of  modulatory  potentiality  of  the  com- 
pounds tested,  on  the  basis  of  EC50  values,  was: 
dexamethasone  >  prednisolone  >  testosterone  > 
ADP.  (Author's  abstract) 
W89-12839 


CONVENIENT  MODEL  AND  PROGRAM  FOR 
THE  ASSESSMENT  OF  ABIOTIC  DEGRADA- 
TION OF  CHEMICALS  IN  NATURAL 
WATERS. 

Hohenheim  Univ.,  Stuttgart  (Germany,  F.R.). 
R.  Frank,  and  W.  Kloepffer. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  17,  No.  3,  p  323-332,  June  1989.  1 
tab,  21  ref. 

Descriptors:  'Degradation,  'Computer  models, 
•Fate  of  pollutants,  Irradiation,  Natural  waters, 
Photolysis,  Wastewater  disposal,  Hydrolysis. 

A  convenient  model  for  the  estimation  and  com- 
parison of  rates  of  various  abiotic  degradation 
processes  of  chemicals  in  natural  waters  is  de- 
scribed. The  estimates  are  obtained  by  combining 
spectral  solar  photon  irradiances,  relevant  proper- 
ties of  natural  waters,  and  physicochemical  charac- 
teristics of  the  pollutants.  The  program  can  be 
operated  by  a  microcomputer  using  BASIC  com- 
puter language.  The  program  system  supplies  the 
user  with  a  set  of  spectral  solar  irradiances  and 
allows  the  user  to  build  up  database  files  which 
contain  the  necessary  properties  of  the  natural 
waters  and  the  chemicals.  From  this  information, 
the  rates  of  the  various  degradation  processes  and 
the  half-lives  of  the  chemicals  in  natural  waters  can 
be  calculated  for  different  times  of  the  year.  An 
example  of  model  and  program  use  is  given  for  the 
calculation  of  the  photochemical  transformation  of 
2,4,6-trichlorophenol.  (Geiger-PTT) 
W89-12840 

SAFETY  ASSESSMENT  OF  BORON  IN 
AQUATIC  AND  TERRESTRIAL  ENVIRON- 
MENTS. 

Environmental  Resources  Ltd.,  London  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 12842 

DISSIMILAR  MICROBIAL  HYDROCARBON 
TRANSFORMATION  PROCESSES  IN  THE 
SEDIMENT  AND  WATER  COLUMN  OF  A 
TROPICAL  BAY  (HAVANA  BAY,  CUBA). 

Institute  of  Chemical  Research,  Havana  (Cuba). 
I.  Ramos,  M.  Fuentes,  R.  Mederos,  J.  O.  Gnmalt, 
and  J.  Albaiges. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
6,  p  262-268,  June  1989.  3  fig,  4  tab,  31  ref. 
UNESCO/UNID  Project  No.  CUB/80/001. 

Descriptors:  'Water  pollution  effects,  'Hydrocar- 
bons, 'Cuba,  'Oil  pollution,  'Aromatic  com- 
pounds, 'Marine  sediments,  'Fate  of  pollutants, 
Sedimentation,  Microbial  degradation. 

A  three  year  study  of  the  effects  of  nutrients  in 
sewage  discharges  on  aquatic  and  sedimentary  hy- 
drocarbons in  the  Havana  Bay,  Cuba  showed  two 
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main  microbially  mediated  processes  of  hydrocar- 
bon transformation:  one,  in  the  water  column,  in- 
volving the  bio-synthesis  of  C23-C30  n-,  iso-and 
anteiso-alkanes  from  the  spilled  petroleum,  and  the 
other,  in  the  sediments,  consisting  of  the  biodegra- 
dation  of  all  n-alkanes.  Mixtures  of  parent  polynu- 
clear  aromatic  hydrocarbons  have  also  been  found 
in  the  sediments,  indicating  contributions  from 
high  temperature  combustion  processes.  The  gen- 
erally observed  lack  of  correspondence  between 
the  hydrocarbon  composition  of  the  aquatic  and 
sedimentary  compartments  seems  to  question  the 
use  of  sediments  for  the  assessment  of  petroleum 
pollution  in  semi-enclosed  areas  receiving  high 
loads  of  anthropogenic  inputs.  (Author's  abstract) 
W89- 12851 


HELMINTH  EGGS  IN  MARINE  AND  RIVER 
SEDIMENTS. 

Nancy-1   Univ.  (France).  Faculte  de  Pharmacie. 
J.  Schwartzbrod,  M.  T.  Thevenot,  and  J.  L.  Stien. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
6,  p  269-271,  1  fig,  3  tab,  12  ref. 

Descriptors:  *Marine  sediments,  'Fluvial  sedi- 
ments, 'Nematodes,  'Parasites,  'Water  pollution 
sources,  Sludge,  Spain,  Littoral  zone,  Path  of  pol- 
lutants. 

The  parasitological  contamination  of  three  types  of 
sediments  (fluvial  sediment,  marine  sediment,  and 
sewage  sludge)  of  a  specific  coastal  region  off  of 
Barcelona,  Spain  was  examined.  The  region  is  fed 
by  two  highly  polluted  rivers  (the  Besos  and  the 
Llobregat)  and  an  offshore  conduit  which  dis- 
charges sewage  sludge  into  the  littoral  marine  en- 
vironment. In  the  sludge,  concentrations  varied 
between  20  to  340  eggAg  with  30%  of  samples 
containing  at  least  four  different  types  of  eggs 
(nematode  and  cestode  eggs).  In  the  river  sedi- 
ment, helminths  eggs  were  found  in  90%  of  the 
samples  (sector  Besos)  and  in  80%  of  samples 
(sector  Llobregat).  Only  20%  of  the  littoral  marine 
sediments  from  the  Besos  sector  were  positive  for 
helminth  eggs  but  in  the  sludge  effluent  zone  all 
the  samples  were  positive.  At  7,000  m  offshore  no 
samples  contained  helminth  eggs.  In  the  Llobregat 
sector,  35%  of  the  samples  contained  helminth 
eggs;  there  was  no  apparent  difference  in  the 
degree  of  parasite  contamination  between  the  litto- 
ral (200  m  offshore)  and  the  intermediate  zone 
(1,000  m  offshore).  At  4,000  and  12,000  m  offshore 
no  samples  contained  helminth  eggs.  The  percent- 
age of  viable  Ascaris  eggs  was  always  higher  in  the 
Besos  sector  than  in  the  Llobregat  sector.  Some 
sediment  marine  samples  contained  viable  Ascaris 
eggs:  in  the  Besos  sector  14%  of  viable  Ascaris 
eggs  were  still  found  at  3,000  m  and  4,000  m 
offshore  while  only  samples  collected  from  the 
littoral  zone  in  the  Llobregat  sector  contained  5% 
of  viable  Ascaris  eggs.  (Author's  abstract) 
W89- 12852 


OCCURRENCE  OF  CHLOROBENZENE  ISO- 
MERS IN  THE  WATER  COLUMN  OF  A  UK 
ESTUARY. 

Water  Research  Centre,  Medmenham  (England). 

H.  R.  Rogers,  B.  Crathorne,  and  T.  M. 

Leatherland. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

6,  p  276-281,  June  1989.  2  fig,  3  tab,  8  ref. 

Descriptors:  'Chlorobenzenes,  'Estuaries,  'Scot- 
land, 'Water  pollution  sources,  Hexachloroben- 
zene,  Trichlorobenzene,  Chlorinated  hydrocar- 
bons, Water  column,  Industrial  wastes,  Path  of 
pollutants,  Pollutant  identification,  Separation 
techniques. 

Eleven  chlorobenzene  isomers  in  water  column 
samples  form  the  Forth  Estuary,  Scotland  were 
concentrated  by  column  chromatography  and  de- 
tected by  gas  chromatography  with  electron  cap- 
ture detection.  The  predominant  isomers  detected 
were  1,2,4-and  1,2,3-trichlorobenzene.  Trichloro- 
benzenes  (TCBs)  were  found  at  concentrations  in 
the  range  0.004-5.5  micrograms/liter,  and  chemical 
industry  effluent,  from  a  known  user  of  trichloro- 
benzenes  is  thought  to  be  the  main  source  of  these 
compounds  to  the  estuary.  Hexachlorobenzene  was 
detected  in  all  but  one  of  the  water  samples  col- 


lected at  concentrations  up  to  196  nanograms/liter, 
with  the  other  compounds  generally  occurring  at 
lower  or  undetectable  levels.  The  trichloroben- 
zenes  are  mainly  derived  from  a  single  industrial 
effluent  discharge,  which  is  also  a  source  of  hex- 
achlorobenzene. For  hexachlorobenzene  there  may 
be  contributions  from  other  diffuse  industrial  and 
sewage  effluent  sources.  (Author's  abstract) 
W89-12854 


ACCUMULATION  OF  ORGANIC  AND  INOR- 
GANIC TIN  IN  BLUE  MUSSEL,  MYTILUS 
EDULIS,  UNDER  NATURAL  CONDITIONS. 

Marine  Pollution  Lab.,  Charlottenlund  (Denmark). 
C.  Zuolian,  and  A.  Jensen. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
6,  p  281-286,  June  1989.  7  fig,  1  tab,  25  ref. 

Descriptors:  'Tin,  'Mytilus,  'Bioaccumulation, 
•Organic  compounds,  'Path  of  pollutants,  'Pesti- 
cides, 'Biological  magnification,  Fate  of  pollutants, 
Depuration,  Mussels. 

The  uptake  of  organic  and  total  tin  in  the  blue 
mussel,  Mytilus  edulis  was  followed  under  natural 
conditions  in  a  marina  contaminated  with  organic 
tin  compounds  released  from  antifouling  paints 
used  on  pleasure  boats.  The  accumulation  of  or- 
ganic and  total  tin  was  studied  over  a  period  of  5 1 
days  with  simultaneous  sampling  of  seawater  for 
organic  and  total  tin  analyses.  The  accumulation 
rate  increased  exponentially  for  both  organic  and 
total  tin  with  decreasing  concentration  of  tin  in  the 
seawater.  Bioconcentration  factors  from  5,000- 
60,000  are  much  higher  than  found  in  other,  similar 
studies  performed  in  the  laboratory.  The  half  times 
for  depuration  of  organic  and  total  tin  were  40  and 
25  days,  respectively.  (Author's  abstract) 
W89-12855 


DISTRIBUTION  AND  FRACTIONATION  OF 
HEAVY  METALS  IN  THE  CAUVERY  ESTU- 
ARY, INDIA. 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
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ORGANOTIN  COMPOUNDS  IN  HARBOUR 
AND  MARINA  WATERS  FROM  THE  NORTH- 
ERN TYRRHENIAN  SEA. 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
E.  Bacci,  and  C.  Gaggi. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
6,  p  290-292,  June  1989.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Tin,  'Organic  compounds,  'Mediter- 
ranean Sea,  'Italy,  Harbors,  Pollutant  identifica- 
tion, Powerplants,  Water  pollution  sources. 

Selected  sampling  stations  including  two  harbors, 
Leghorn  and  Piombino,  and  three  marinas,  Foce 
Cecina,  San  Vincenzo  and  Punta  Ala  in  the  North- 
ern Tyrrhenian  Sea  were  studied  for  organotin. 
Analysis  of  organotin  compounds  was  by  the  si- 
multaneous hydridization  and  extraction  proce- 
dure. Results  showed  high  and  relatively  constant 
levels  of  tributyltin  (TBT)  and  dibutyltin  (DBT)  in 
Leghorn  Harbor  waters;  organotins  were  not  de- 
tected in  the  harbor  at  Piombino.  Leghorn  is  a 
large  harbor,  with  lower  water  turnover  than 
Piombino  harbor,  and  receives  higher  loads  of 
organotin  compounds  from  large  ships,  and  from 
the  effluent  of  TBT-treated  cooling  pipes  of  a 
thermoelectric  powerplant.  Concentrations  of  or- 
ganotin compounds  at  marinas  were  high,  due 
mostly  to  the  high  density  of  boats  and  to  the 
shallowness  of  the  water,  and  the  low  water  turn- 
over rate.  No  organotins  were  detected  in  open  sea 
samples  (detection  limit  of  the  method  =  20  nano- 
grams/liter for  both  TBT  and  DBT).  (Geiger- 
PTT) 
W89- 12857 


ELIMINATION  OF  SULPHUR  COMPOUNDS 
FROM  WASTEWATER  BY  THE  ROOT  ZONE 
PROCESS:  II.  MODE  OF  FORMATION  OF 
SULPHUR  DEPOSITS. 

Gesamthochschule  Kassel  (Germany,  F.R.).  Dept. 


of  Ecochemistry. 

For   primary   bibliographic  entry  see  Field   5D. 
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COMPARISON  OF  THE  BIOSORPTION  AND 
DESORPTION  OF  HAZARDOUS  ORGANIC 
POLLUTANTS  BY  LIVE  AND  DEAD  BIO- 
MASS. 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.   of 

Chemical  Engineering. 

M.  Tsezos,  and  J.  P.  Bell. 

Water  Research  WATRAG,  Vol.  23,  No.  5,  p  561- 

568,  May  1989.  8  fig,  2  tab,  27  ref. 

Descriptors:  'Adsorption,  'Desorption,  'Fungi, 
•Activated  sludge,  'Wastewater  treatment,  'Pesti- 
cides, Biological  wastewater  treatment,  Lindane, 
Diazinon,  Pentachlorophenol,  Chlorobiphenyl, 
Fate  of  pollutants,  Biomass,  Bioaccumulation,  Or- 
ganic compounds. 

The  adsorption  and  desorption  of  lindane,  dia- 
zinon, pentachlorophenol  and  2-chlorobiphenyl  by 
living  and  dead  cells  of  the  fungus  Rhizopus  arrhi- 
zus  and  activated  sludge  was  studied.  Sorption  and 
desorption  experiments  followed  the  standard  acti- 
vated carbon  adsorption  isotherm  determination 
procedures,  and  organic  pollutant  concentrations 
were  determined  by  electron  capture  gas  chroma- 
tography. At  20  C  and  5  C,  the  observed  apparent 
uptake  of  lindane  by  both  live  biomass  types  was 
less  than  the  respective  uptake  by  the  same  dead 
cells.  The  observed  pentachlorophenol  uptake  by 
live  R.  arrhizus  was  less  than  that  observed  for 
dead  R.  arrhizus.  Diazinon  was  biosorbed  by  live 
R.  airhizus  to  approximately  the  same  level  as  the 
dead  biomass.  Uptake  by  live  activated  sludge  was 
similar  to  the  uptake  by  dead  sludge.  The  observed 
uptake  of  2-chlorobiphenyl  by  live  R.  arThizus  was 
higher  than  the  uptake  by  the  same  dead  biomass. 
This  result  was  also  observed  for  uptake  of  2- 
chlorobiphenyl  by  live  activated  sludge.  Uptake  of 
the  four  compounds  examined  in  the  present  study 
onto  dead  biomass  was  correlated  with  the  octa- 
nol/water  partition  coefficients  of  the  compounds. 
Examination  of  the  biosorption  by  R.  arrhizus  in- 
volved both  uptake  by  the  cell  walls  and  by  other 
cellular  components.  The  biosorption  of  lindane  by 
R.  arrhizus  may  be  completely  reversible  while 
partial  irreversibility  appears  to  be  the  case  for 
other  biosorption  systems  such  as  the  pentachloro- 
phenol/R.  arrhizus  and  the  2-chlorobiphenyl/acti- 
vated  sludge  systems.  (Geiger-Pl  1) 
W89-12860 


ALGAL  ASSAY  OF  RELATIVE  ABUNDANCE 
OF  PHYTOPLANKTON  NUTRIENTS  IN 
NORTHEAST  UNITED  STATES  COASTAL 
AND  SHELF  WATERS. 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

J.  B.  Mahoney. 

Water  Research  WATRAG,  Vol.  23,  No.  5,  p  603- 

615,  May  1989.  5  fig,  2  tab,  63  ref. 

Descriptors:  'Algae,  'Bioassay,  'Eutrophication, 
'Coastal  waters,  'Water  quality,  'Limiting  nutri- 
ents, Phosphorus,  Nitrogen,  Water  quality,  Dia- 
toms, Spatial  distribution,  Temporal  distribution, 
Water   pollution   effects,   Phytoplankton,   Silicon. 

Regulation  of  phytoplankton  growth  by  chemical 
water  quality,  in  the  coastal  and  shelf  region  be- 
tween Cape  Hatteras  and  the  Gulf  of  Maine,  was 
assessed  by  enrichment  bioassay.  Water  sample 
collections,  made  in  five  surveys  over  an  annual 
cycle,  were  assayed  in  the  laboratory.  The  assay 
results,  based  on  growth  of  a  centric  diatom,  Tha- 
lassiosira  pseudonana  (clone  3H)  Hasle  and  Heim- 
dal,  suggest  that  nitrogen,  potentially,  was  the 
most  important  growth-limiting  nutrient  region- 
wide  and  year-round.  The  results  also  suggest  that 
phosphorus  had  considerable  importance  and  that 
silicon  and  vitamin  B12  occasionally  were  limiting. 
The  potential  regulatory  importance  of  phosphorus 
apparently  was  less  consistent,  temporally  and  spa- 
tially, than  that  of  nitrogen.  Phosphorus  limitation 
was  detected  primarily  in  just  two  of  the  collec- 
tions, from  March  and  July  surveys.  In  the  March 
collection  it  was  evident  predominantly  in  the  in- 
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shore  samples,  but  in  the  July  collection  its  inci- 
dence was  approximately  the  same  among  samples 
from  inner,  mid  and  outer  shelf.  Inhibitory  water 
quality  was  prevalent  in  two  of  the  collections, 
particularly  in  samples  from  inshore  locales.  The 
cause  of  this  inhibition  has  not  been  identified  but 
it  was  not  associated  with  nutrient  concentration. 
It  is  possible  that  adverse  water  quality  was  an 
important  growth  regulator  in  the  region,  at  least 
for  species  having  sensitivities  analogous  to  that  of 
the  assay  organisms.  (Author's  abstract) 
W89-12865 

REMEDIAL  INVESTIGATION  OF  AN  OR- 
GANICALLY POLLUTED  OUTWASH  AQUI- 
FER 

National  Water  Research  Inst.,  Burlington  (Ontar- 

For  primary  bibliographic  entry  see  Field  5G. 
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CONCENTRATIONS  OF  CD,  SR,  AND  U  IN 
FISH  AND  WATER  SAMPLES  COLLECTED 
FROM  A  SMALL  STREAM  RECErvTNG  URA- 
NIUM MINE  DRAINAGE. 

Turnbull   Lab.   for   Ecological   Studies,   Cheney, 

WA. 

D.  G.  Nichols,  and  A.  T.  Scholz. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  5, 

No.   1,  p  13-25,  June  1989.   1  fig,  4  tab,  23  ref. 

Descriptors:  'Path  of  pollutants,  *Water  pollution 
sources,  *Heavy  metals,  'Uranium,  'Fish,  'Mine 
drainage,  Industrial  wastes,  Midnite  Uranium 
Mine,  Blue  Creek,  Washington,  Metals,  Water  pol- 
lution, Cadmium,  Strontium,  Trout. 

The  concentrations  of  cadmium,  strontium  and 
uranium  were  determined  in  whole  eviscerated 
rainbow  trout,  trout  liver,  and  water  samples  col- 
lected from  Blue  Creek,  Washington,  which  re- 
ceives drainage  from  a  uranium  mine.  Average 
water  concentrations  of  the  metals  downstream  of 
the  mine  discharge  increased  15-fold  for  Cd,  5-fold 
for  Sr,  and  100-fold  for  U  during  both  high  and 
low  streamflow.  Average  Cd  concentrations  in 
water  for  the  impacted  area  were  2.29  microgram/ 
liter  during  high  flow  and  1.46  microgram/liter 
during  low  flow.  The  weighted  average  Cd  con- 
centrations in  whole  fish  for  the  impact  area  were 
0.26  and  0.44  microgram/g  dry  weight  for  high 
and  low  flow  periods,  respectively.  Average  liver 
Cd  levels  were  2.05  microgram/g  dry  weight  in 
high  flow  conditions.  Average  Sr  levels  in  water 
during  high  and  low  flow  were  192  and  371  micro- 
gram/g, respectively.  Sr  concentrations  in  fish  and 
liver  were  actually  higher  in  the  preimpact  region 
of  the  stream  than  in  the  impacted  area.  Average 
uranium  levels  in  water  were  166  microgram/g 
during  the  low  flow  period.  The  weighted  average 
U  concentrations  in  fish  were  0.67  and  0.58  micro- 
gram/g dry  weight  in  high  flow  and  low  flow 
conditions,  respectively.  Uranium  levels  in  liver 
were  increased  immediately  downstream  from  the 
discharge  under  low  flow  conditions  but  were 
similar  to  those  in  control  streams  in  other  loca- 
tions. (Cassar-PTT) 
W89-12950 


UPTAKE  OF  HEAVY  METALS  BY  UNICELLU- 
LAR GREEN  ALGAE  CLOSTERIUM  MONILI- 
FERUM  (BORYL)  EHRENB. 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  for 

Advanced  Study  in  Botany. 

B.  R.  Chaudhary,  and  P.  S.  Sastry. 

Phykos  PHKSBF,  Vol.  27,  No.   1-2,  p  140-145, 

1988.  1  tab,  18  ref. 

Descriptors:  *Bioaccumulation,  'Path  of  pollut- 
ants, 'Phytoplankton,  *Heavy  metals,  Nickel, 
Chromium,  Algae,  Closterium  moniliferum,  Chlor- 
ophyta,  Accumulation,  Bioaccumulation,  Metals. 

Nickel  and  chromium  were  added  to  cultures  of 
the  green  alga  Closterium  moniliferum  at  sublethal 
concentrations  and  the  uptake  studied  as  a  function 
of  time.  No  uptake  was  seen  at  a  metal  concentra- 
tion of  1  ppm  for  6  hr  exposure.  The  absorption  of 
nickel  from  the  nutrient  medium  at  2  ppm  was 
negligible  at  6  hr  and  25.0%  at  72  hr;  at  4  ppm, 


2.67%  at  6  hr  and  19.67%  at  72  hr;  at  5  ppm, 
3.60%  at  6  hr  and  19.80%  at  72  hr.  The  absorption 
of  chromium  from  the  nutrient  medium  at  0. 1  ppm 
was  10%  at  12  hr  and  80%  at  72  hr;  at  0.5  ppm, 
4%  at  12  hr  and  44%  at  72  hr;  at  1.0  ppm,  15%  at 
12  hr  and  hr,  8%  at  24  hr,  19%  at  48  hr,  and  16% 
at  72  hr.  (Cassar-PTT) 
W89-12970 

PHYCOLOGICAL  AND  PHYSICOCHEMICAL 
EVALUATION  OF  THE  RIVER  AYAD,  UDAI- 

PUR- 

Sardar  Patel  Univ.,  Kaira  (India).  Dept.  of  Bios- 

ciences. 

B.  C.  Rana,  and  S.  Palria. 

Phykos  PHKSBF,  Vol.  27,  No.   1-2,  p  211-217, 

1988.  1  fig,  2  tab,  22  ref. 

Descriptors:  *Path  of  pollutants,  *Rivers,  'Water 
quality,  'Phytoplankton,  Algae,  Water  pollution, 
Ayad  River,  India. 

The  River  Ayad  in  India  was  monitored  for  phys- 
icochemical  and  phycological  changes  during  1980 
and  1981.  This  channel  receives  domestic  and  in- 
dustrial wastes.  It  is  nearly  dry  during  April  to 
June.  Stations  sampled  included  a  site  upstream  of 
the  city  discharges  (1),  stations  receiving  the  bulk 
of  municipal  wastes  (2  and  3),  a  site  downstream  of 
a  distillery  (4),  and  a  downstream  rural  station 
receiving  agricultural  runoff  (5).  Water  quality  pa- 
rameters indicated  that  stations  2,  3,  and  4  were 
grossly  polluted.  The  algal  communities  here  were 
dominated  by  pollution  tolerant  blue-green  algae. 
Stations  1  and  5,  less  polluted,  harbored  more 
diverse  forms  and  included  both  pollution  tolerant 
and  freshwater  species.  Algae  at  stations  2  and  3 
included  Merismopedia,  Oscillatoria,  Arthrospira, 
Phormidium,  and  Scenedesmus.  Algae  at  station  4 
(distillery  wastes)  were  those  characteristic  of 
water  with  high  organic  content,  Oscillatoria,  Spir- 
ulina  subsalsa,  Ankistrodesmus  fulcata,  Scenedes- 
mus quadricauda,  Euglena  gracilis,  Nitschia  am- 
phibia, and  N.  sigma.  According  to  Palmer's  index 
of  pollution,  the  stations  were  rated  as  follows: 
station  1,  12;  stations  2  and  3,  14;  station  4,  25;  and 
station  5,  18.  (Cassar-PTT) 
W89-12971 


CTRCULAR  CONVECTION  DURING  SUBSUR- 
FACE INJECTION  OF  LIQUID  WASTE,  ST. 
PETERSBURG,  FLORIDA. 

Geological  Survey,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  5E. 
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MODIFIED  METHOD  OF  CHARACTERISTICS 
TECHNIQUE  AND  MLXED  FINITE  ELE- 
MENTS METHOD  FOR  SIMULATION  OF 
GROUNDWATER  SOLUTE  TRANSPORT. 

Shell  Development  Co.,  Houston,  TX. 
C.  Y.  Chiang,  M.  F.  Wheeler,  and  P.  B.  Bedient. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1541-1549,  July  1989.  6  fig,  37  ref. 

Descriptors:  'Groundwater  movement,  'Solute 
transport,  'Path  of  pollutants,  'Mathematical 
models,  'Model  studies,  'Groundwater  pollution, 
Finite  element  method,  Mathematical  analysis, 
Groundwater  movement. 

A  comprehensive  groundwater  solute  transport 
simulator  was  developed  based  on  the  modified 
method  of  characteristics  (MMOC)  combined  with 
the  Galerkin  finite  element  method  for  the  trans- 
port equation  and  the  mixed  finite  element  (MFE) 
method  for  the  groundwater  flow  equation.  The 
preconditioned  conjugate  gradient  algorithm  was 
used  to  solve  the  two  large  sparse  algebraic  system 
of  equations  arising  from  the  MMOC  and  MFE 
discretizations.  The  MMOC  takes  time  steps  in  the 
direction  of  flow,  along  the  characteristics  of  the 
velocity  field  of  the  total  fluid.  The  physical  diffu- 
sion and  dispersion  terms  are  treated  by  a  standard 
finite  element  scheme.  The  crucial  aspect  of  the 
MMOC  technique  is  that  it  looks  backward  in 
time,  along  an  approximate  flow  path,  instead  of 
forward  in  time  as  in  many  method  of  characteris- 
tics or  moving  mesh  techniques.  The  MFE  proce- 
dure involves  solving  for  both  the  hydraulic  head 


and  the  specific  discharge  simultaneously.  One 
order  of  convergence  is  gained  by  the  MFE  meth- 
ods, as  compared  with  other  standard  finite  ele- 
ment methods,  and  therefore  more  accurate  veloci- 
ty fields  are  simulated.  The  overall  advantages  of 
the  MMOC-MFE  method  include  minimum  nu- 
merical oscillation  or  grid  orientation  problems 
under  steep  concentration  gradient  simulations. 
Material  balance  errors  are  greatly  reduced  due  to 
a  very  accurate  velocity  simulation  by  the  MFE 
method.  Much  larger  time  steps  with  Courant 
number  well  in  excess  of  1,  as  compared  with  the 
standard  Galerkin  finite  element  method,  can  be 
taken  on  a  fixed  spatial  grid  system  without  signifi- 
cant loss  of  accuracy.  (Author's  abstract) 
W89-12981 


GROUNDWATER  TRAVEL  TIME  UNCER- 
TAINTY ANALYSIS  USING  SENSITTVITY  DE- 
RTVATIVES. 

INTERA  Technologies,  Inc.,  Austin,  TX. 

M.  La  Venue,  R.  W.  Andrews,  and  B.  S. 

RamaRao. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1551-1566,  July  1989.  15  fig,  2  tab,  40  ref. 

Descriptors:  'Path  of  pollutants,  'Radioactive 
waste  disposal,  'Hazardous  materials,  'Ground- 
water pollution,  'Groundwater  movement,  Model 
studies,  Permeability,  Deaf  Smith  County,  Texas, 
Traveltime,  Stochastic  process. 

Groundwater  travel  time  is  a  key  performance 
measure  used  in  the  performance  assessment  of  a 
potential  site  for  the  storage  of  high-level  radioac- 
tive waste.  Two  approaches  commonly  used  to 
quantify  the  uncertainty  in  a  given  prediction  of  a 
performance  measure  are  the  first-order  second- 
moment  (FOSM)  approach  and  the  stochastic  ap- 
proach. The  FOSM  approach  predicts  the  mean 
and  variance  of  the  performance  measure  based  on 
the  mean  and  variance  of  the  system  parameters 
(e.g.,  permeability,  porosity)  and  the  sensitivity  of 
the   performance    measure    with    respect    to   the 
system  parameters.  The  sensitivity  of  the  perform- 
ance measure  is  directly  determined  by  calculating 
its  first  derivative  with  respect  to  selected  system 
parameters.  The  uncertainty  of  the  performance 
measure  is  then  calculated  by  multiplying  the  per- 
formance measure  sensitivity  to  the  uncertainty  of 
the  system  parameters.  The  FOSM  approach  has 
been  employed  to  determine  the  uncertainty  of  the 
predicted   groundwater  travel  time  performance 
measure  at  the  proposed  high-level  waste  (HLW) 
repository  site  that  had  been  undergoing  detailed 
investigation  in  Deaf  Smith  County,  Texas.  The 
results  are  compared  to  a  similar  study  using  the 
stochastic  approach.  The  results  from  both  ap- 
proaches were  very  similar  in  this  application.  The 
FOSM  approach  is  also  used  to  predict  changes  in 
the  mean  groundwater  travel   time  for  selected 
changes  in  permeability  values  within  the  model. 
For  changes  in  permeability  of  one  half  standard 
deviations  or  less,  additional  simulations  are  not 
required  in  order  to  reasonably  predict  the  change 
in  the  groundwater  travel  time  using  FOSM.  For 
perturbations  of  approximately  one  standard  devi- 
ation FOSM  does  not  provide  a  reasonable  predic- 
tion of  the  change  in  groundwater  travel  time. 
These    results   indicate   the   stochastic    approach 
should  be  used  when  the  variance  or  uncertainty  of 
the  hydrogeologic  parameters  is  high  because  of 
the  limitation  on  the  perturbation  of  these  param- 
eters in  the  FOSM  approach.  (Author's  abstract) 
W89-12982 

FIELD  SCALE  TRANSPORT  OF  BROMIDE  IN 
AN  UNSATURATED  SOIL.  1.  EXPERIMENTAL 
METHODOLOGY  AND  RESULTS. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  L.  Butters,  W.  A.  Jury,  and  F.  F.  Ernst. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1575-1581,  July  1989.  5  fig,  4  tab,  20  ref. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Model  studies,  'Aeration  zone,  'Soil 
solution,  'Leaching,  'Tracers,  Sprinkler  irrigation, 
Irrigation,  Bromides,  Monitoring,  Solute  transport. 
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The  movement  of  a  mobile  tracer  (Br(-))  was  mon- 
itored as  it  moved  through  the  unsaturated  zone 
beneath  the  soil  surface  of  a  0.64  ha  loamy  sand 
field.  Under  flux-controlled,  steady  state  water 
flow  achieved  by  sprinkler  irrigation,  a  narrow 
pulse  of  58.9  mol/cu  m  aqueous  NaBr  was  applied 
uniformly  to  the  field  and  subsequently  leached 
downward  while  monitored  by  vacuum  solution 
samplers  replicated  16  times  at  each  of  6  depths 
between  0.3  and  3.0  m  and  6  times  at  the  4.5  m 
depth.  Six  deep  soil  cores  to  a  maximum  of  25  m 
were  taken  to  characterize  the  final  field  average 
bromide  depth  profile  after  the  pulse  had  passed 
the  4.5  m  depth.  Although  the  mass  recovery  of 
the  area-averaged  pulse  was  near  100%  at  all 
depths,  the  coefficient  of  variation  (CV)  of  mass 
recovery  between  samplers  at  a  given  depth  was 
near  50%.  Lateral  variations  in  apparent  vertical 
solute  velocity  or  in  solute  transport  volume  were 
considerable  with  CVs  near  50%  in  the  shallow 
monitoring  depths.  However,  variations  in  trans- 
port volume  with  depth  at  a  given  site  were  also 
large,  even  though  the  solution  samplers  for  differ- 
ent depths  were  displaced  laterally  by  only  0.3-0.6 
m  at  different  sites.  The  mean  vertical  velocity  of 
the  area-averaged  solute  pulse  was  significantly 
less  than  the  ratio  of  the  average  net  water  flux  to 
the  average  volumetric  water  content,  until  ap- 
proximately 1.8  m.  The  difference  between  the  two 
average  velocities  near  the  surface  was  large 
enough  (nearly  a  factor  of  2)  to  suggest  that  tran- 
sient effects  from  the  irrigation  were  influencing 
solute  transport.  (See  also  W89-12985)  (Author's 
abstract) 
W89-12984 


FIELD  SCALE  TRANSPORT  OF  BROMIDE  IN 
AN  UNSATURATED  SOIL.  2.  DISPERSION 
MODELING. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  L.  Butter,  and  W.  A.  Jury. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1583-1589,  July  1989.  5  fig,  2  tab,  32  ref. 

Descriptors:  'Groundwater  movement,  'Disper- 
sion, 'Path  of  pollutants,  'Aeration  zone,  'Vadose 
water,  'Soil  solution,  'Model  studies,  'Solute 
transport,  'Tracers,  Bromides,  Soil  texture. 

The  solute  concentrations  measured  in  a  field  ex- 
periment were  used  to  compare  two  models  of 
vadose  zone  solute  transport:  the  deterministic 
one-dimensional  convection-dispersion  model, 
which  represents  solute  transport  far  from  the 
source  of  solute  entry,  and  the  stochastic-convec- 
tive  lognormal  transfer  function  model,  which  rep- 
resents solute  transport  near  the  source.  The  sto- 
chastic-convective  model  provided  an  excellent 
representation  of  the  spreading  of  the  solute  pulse 
to  a  depth  of  3  m  after  calibration  at  0.3  m.  The 
deterministic  model  dramatically  underpredicted 
solute  spreading  beyond  0.3  m  after  calibration.  An 
analysis  of  the  area-averaged  solute  concentration 
revealed  a  nearly  linear  scale  effect  in  the  dispersi- 
vity  to  a  depth  of  at  least  14.8  m.  A  change  in  the 
growth  pattern  of  dispersion  observed  in  the 
breakthrough  curve  at  4.5  m  was  attributed  to  a 
soil  texture  change  near  3  m,  which  caused  the 
apparent  dispersivity  of  the  pulse  to  decrease  be- 
tween 3.0  and  4.5  m,  after  which  it  increased 
significantly  between  4.5  m  and  the  final  profile 
sampling  between  0  and  25  m.  (Author's  abstract) 
W89-12985 


MASS  RESPONSE  FUNCTIONS. 

Trento  Univ.  (Italy).  Dept.  of  Engineering. 

A.  Rinaldo,  A.  Marani,  and  A.  Bellin. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1603-1617,  July  1989.  7  fig,  35  ref. 

Descriptors:  'Soil  water,  'Unsaturated  flow,  'Path 
of  pollutants,  'Solute  transport,  'Stochastic 
models,  'Nonpoint  pollution  sources,  Traveltime, 
Groundwater  pollution,  Model  studies,  Statistical 
models,  Runoff,  Nitrates,  Ai  River. 

Field  transport  of  reactive  solute  species  was  in- 
vestigated through  a  class  of  stochastic  models, 
termed  mass  response  functions  (MRFs),  which 
incorporate  simplified  concepts  of  chemical/physi- 


cal nonequilibrium  kinetics  in  the  formulation  of 
transport  by  travel  time  distributions.  MRFs  are 
probability  density  function  (pdfs)  associated  with 
solute  particles'  travel  time  within  transport  vol- 
umes. The  relationship  between  MRFs  and  the 
theory  of  solute  transport  by  continuous  motions 
was  also  investigated.  MRFs  extend  the  basic  for- 
mulation of  transport  of  inert  solutes  to  a  particular 
case  of  sorption  process.  Investigation  of  the  rela- 
tionship between  MRFs  and  the  basic  differential 
convection-dispersion  equation  incorporating 
linear  sorption  showed  that  not  only  are  transfer 
functions  of  solutes  consistent  with  any  mechanis- 
tic three-dimensional  (3-D)  model  of  convection 
dispersion,  but  also  that  they  are,  under  limit  con- 
ditions, the  product  of  travel  time  distribution  of 
the  carrier  flow  with  a  bounded  continuous  func- 
tion. Travel  time  distributions  and  MRFs  underlain 
by  statistical-mechanical  tools  are  proposed.  Non- 
Gaussian  distributions  were  studied  by  statistical- 
mechanical  tools  and  found  to  represent  the  norm, 
rather  than  the  exception,  in  this  formulation  of 
transport  of  reactive  solutes.  The  concepts  were 
applied  to  a  field  study  which  dealt  with  extensive 
data  gathered  in  the  small  Japanese  catchment  of 
the  upper  Ai  river  for  basin  wide  solute  nitrate-N 
circulation.  The  findings  indicated  that  the  high 
content  of  nitrate-N  load  to  river  water  during 
floods  was  not  brought  in  by  rain  or  surface  runoff, 
but  by  the  discharge  once  in  contact  with  the 
topsoil  which  turned  out  to  be  the  sole  significant 
source  of  solute  nitrate-N  supply.  The  application 
of  MRF  to  this  field  study  revealed  its  reliability 
and  robustness  for  application  to  nonpoint  pollu- 
tion problems.  (Peters-PTT) 
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SPECIATION  AND  EQUILIBRIUM  RELA- 
TIONS OF  SOLUBLE  ALUMINUM  IN  A 
HEADWATER  STREAM  AT  BASE  FLOW  AND 
DURING  RAIN  EVENTS. 

Geological  Survey,  Reston,  VA. 

D.  A.  Burns. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1653-1665,  July  1989.  7  fig,  6  tab,  77  ref. 

Descriptors:  'Acid  rain  effects,  'Aluminum,  *Spe- 
ciation,  'Water  pollution  sources,  'Acidic  water, 
'Soil  water,  Surface-groundwater  relations,  Sur- 
face water,  Model  studies,  Streams,  Rainfall,  Pre- 
cipitation, Shenandoah  National  Park,  Virginia, 
Pollutant  identification. 

In  a  small  watershed  in  the  Shenandoah  National 
Park,  Virginia,  the  short-term  dynamics  of  soluble 
aluminum  in  stream  water  sampled  during  rain 
events  differed  significantly  from  stream  water 
sampled  during  base  flow  conditions.  Three  frac- 
tions of  dissolved  aluminum  were  measured.  The 
inorganic  monomelic  fraction  made  up  approxi- 
mately two  thirds  of  the  total  reactive  aluminum  at 
base  flow,  followed  by  the  acid-soluble  and  organ- 
ic monomelic  fractions,  respectively.  Equilibrium 
modeling  showed  that  hydroxide  complexes  were 
the  most  abundant  form  of  inorganic  monomelic 
aluminum  followed  by  fluoride,  free  aluminum  ion, 
and  sulfate.  The  activity  of  inorganic  monomelic 
aluminum  at  base  flow  appears  to  be  in  equilibrium 
with  an  Al(OH)3  phase  with  solubility  intermedi- 
ate between  microcrystalline  gibbsite  and  natural 
gibbsite.  During  two  rain  events,  the  concentration 
of  all  three  aluminum  fractions  increased  signifi- 
cantly. The  primary  cause  of  the  transient  increase 
in  the  Al(OH)3  saturation  index  appears  to  have 
been  the  neutralization  of  excess  H(  +  )  added  by 
soil  water  through  reaction  with  stream  water 
HCO(-3)  at  a  more  rapid  rate  than  excess  inorganic 
monomelic  aluminum  could  be  removed  from  so- 
lution by  hydroxide  mineral  precipitation.  A  soil 
water/stream  water  mixing  model  was  developed 
based  on  measured  changes  of  stream  water  alka- 
linity, silica  concentration,  and  charge  imbalance 
during  the  rain  events.  Model  results  indicate  that 
a  small  amount  of  soil  water  (3-11%)  was  present 
in  the  stream  at  peak  stage.  (Author's  abstract) 
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HYDROLOGIC  CONTROL  OF  SULFATE  MO- 
BILITY IN  A  FORESTED  WATERSHED. 

Pennsylvania  State  Univ.,  University  Park.  Forest 
Resources  Lab. 


J.  A.  Lynch,  and  E.  S.  Corbett. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1695-1703,  July  1989.  5  fig,  6  tab,  26  ref. 

Descriptors:  'Path  of  pollutants,  'Sulfates,  'Fate 
of  pollutants,  'Forest  watersheds,  'Acid  rain  ef- 
fects, 'Pennsylvania,  Dry  deposition,  Storm 
runoff,  Seasonal  variation,  Water  pollution, 
Streams,  Soil  properties,  Watersheds,  Hydrologic 
properties. 

Five  years  of  atmospheric  wet  sulfate  deposition 
and  stream  sulfate  export  data  were  evaluated  to 
determine  the  fate  and  mobility  of  sulfate  in  a 
forested  watershed  in  central  Pennsylvania.  Sulfate 
concentrations  in  stream  water  were  inversely  re- 
lated to  sulfate  concentrations  in  precipitation.  Sul- 
fate export  from  this  watershed  exceeded  wet  dep- 
osition by  approximately  20%  in  4  out  of  the  5 
years  studied,  indicating  an  additional  source  of 
sulfate,  possibly  dry  deposition.  The  average  sul- 
fate export  from  this  watershed  during  February 
through  May  was  69.8%  of  the  total  annual  export. 
The  fact  that  sulfate  export  during  this  4-month 
period  could  not  result  from  wet  deposition  during 
this  period  suggests  that  atmospherically  deposited 
sulfate  is  temporarily  stored  on  the  watershed  and 
that  the  release  of  this  stored  sulfate  is  controlled 
by  the  hydrologic  responsiveness  of  the  watershed. 
Analysis  of  both  monthly  and  storm  flow  sulfate 
export/input  data  supports  these  conclusions  and 
suggests  that  the  release  of  stored  sulfate  can  be 
described  by  the  variable  source  area  concept.  The 
results  also  suggest  that  the  sulfate  adsorption  ca- 
pacity of  the  soils  on  this  watershed  has  been 
satisfied  and  that  a  steady  state  condition  exists 
between  atmospheric  sulfate  inputs  and  export.  Be- 
cause hydrologic  conditions  appear  to  control  sul- 
fate export  significantly,  multiple  years  of  record 
are  required  when  using  the  watershed  mass  bal- 
ance technique  to  estimate  dry  deposition  or  deter- 
mine the  status  of  sulfate  adsorption  on  a  basin.  It 
is  recommended  that  at  least  3-5  years  of  input/ 
export  data  be  used  when  using  this  technique. 
(Author's  abstract) 
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BOUNDARY  AND  INTERFACE  CONDITIONS 
IN  POROUS  MEDIA. 

CyberLink  Corp.,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 
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MODEL  FOR  HYSTERETIC  CONSTITUITVE 
RELATIONS  GOVERNING  MULITPHASE 
FLOW  3.  REFINEMENTS  AND  NUMERICAL 
SIMULATIONS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  2G. 
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TWO-DIMENSIONAL  TRANSPORT  AND 
FATE  OF  CHEMICALS  EMITTED  BY  ARBI- 
TRARILY PLACED  SOURCES  EV  CONFINED 
AQUIFERS. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 
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Water  Resources  Research  WRERAQ,  Vol.  25, 
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Descriptors:  'Model  studies,  'Mathematical 
models,  'Fate  of  pollutants,  'Path  of  pollutants, 
•Groundwater  pollution,  'Aquifers,  Confined 
aquifers,  Model  studies,  Soil  properties. 

A  two-dimensional  mathematical  model  (TWO- 
DIMPL)  describes  the  advective-dispersive  trans- 
port and  the  transformations  of  chemicals  leaking 
into  confined  aquifers.  Linear  equilibrium  rules  are 
assumed  to  apply  to  the  sorbing  soil  components 
made  up  of  weakly  sorbing  and  strongly  sorbing 
fractions  and  an  organic  matter  fraction.  First- 
order  or  zero-order  loss  rates  of  compound  due  to 
microbial  or  other  irreversible  loss  processes  are 
included.  Aquifers  of  rectangular  shape  and  infinite 
in  the  transverse  dimensions  with  constant  strength 
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sources  of  chemical,  emitting  uniformly  across  the 
finite  vertical  aquifer  thickness  are  assumed.  The 
linear  parabolic  transport  equation  was  solved  via 
the  classical  Green's  function  approach.  The  spa- 
tial distribution  of  chemical  concentration  at  any 
time  derived  from  any  and  all  distributed  sources  is 
given  as  a  time  convolution  integral.  The  integral 
is  approximated  numerically  by  a  specialized  Simp- 
son's quadrature  procedure.  Three  scenarios, 
chosen  for  realism  of"  field  conditions,  were  used  to 
demonstrate  the  application  of  the  model:  (1)  leak- 
ing underground  storage  drums,  (2)  a  problem 
where  a  non-zero  initial  distribution  of  chemical  in 
the  free  phase  is  approximated  by  a  combination  of 
nine  individual  rectangular  cells,  and  (3)  pollutant 
concentration  fields  that  result  from  multiple 
sources.  Important  assumptions  underlying  the 
model  are  that  the  model  was  developed  for  a 
saturated,  homogeneous,  and  isotropic  medium. 
Application  for  conditions  where  these  assump- 
tions are  not  met  should  be  made  with  care. 
(Peters-PTT) 
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TRANSPORT  OF  DISSOLVED  SUBSTANCES 
WITH  SECOND-ORDER  REACTION. 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
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Water  Resources  Research  WRERAQ,  Vol.  25, 
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Descriptors:  *  Groundwater  movement,  *Path  of 
pollutants,  *Groundwater  pollution,  •Mathemati- 
cal models,  *Fate  of  pollutants,  Numerical  analy- 


A  mass  transport  equation  which  allows  coupled 
second-order  reaction  between  two  chemical  com- 
ponents in  groundwater  systems  is  described.  Sev- 
eral analytical  solutions  to  the  system  of  nonlinear 
equations  for  advective  flow  systems  have  been 
found,  and  the  features  of  the  solution  are  illustrat- 
ed. The  combined  effects  of  hydrodynamic  disper- 
sion and  second-order  reaction  were  investigated 
using  a  numerical  technique,  since  analytical  solu- 
tions which  allow  dispersion  were  not  found.  The 
analytical  solutions  can  be  used  in  the  verification 
of  numerical  solution  techniques  especially  in  ad- 
vection-dominated  transport  regimes  and  can  be 
used  to  give  insight  into  how  the  second-order 
reaction  mechanism  affects  the  transport  and  fate 
process.  The  solutions  can  also  be  used  to  deter- 
mine the  second-order  reaction  coefficient  from 
batch  reactor  or  advective  flow  experiments.  (Au- 
thor's abstract) 
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OXYGEN  CONSUMPTION,  NEW  PRODUC- 
TION, VERTICAL  ADVECTION  AND  ENVI- 
RONMENTAL EVOLUTION  IN  THE  MEDI- 
TERRANEAN SEA. 

Paris-6  Univ.  (France).  Lab.  de  Physique  et  Chimie 

Mariens. 
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ENVIRONMENTAL  CRISIS  IN  INDIA:  A  CASE 
STUDY  OF  PUNJAB. 

Technische  Univ.   Berlin  (Germany,  F.R.).  Inst. 
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G.  Singh. 

Environmental       Education       &       Information 
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1989.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Environmental  policy,  'Resources 
management,  'Conservation,  'Long-term  plan- 
ning, 'Water  pollution  sources,  'Flooding,  'Agri- 
culture, 'India,  'Groundwater  pollution,  'Ground- 
water level,  Irrigation,  Saline  soils,  Leaching, 
Brackish  water,  Hydrologic  budget,  Government 
supports,  Erosion,  Public  policy,  Economic  as- 
pects, Natural  resources,  Resources  development. 

The  major  environmental  concern  in  Punjab  is  not 
so  much  the  pollution  of  natural  resources  as  their 
degradation  or  depletion.  The  Punjab  has  lost 
more  than  30%  of  its  trees  during  the  last  7  yr. 
This  has  resulted  in  increased  flooding  and  soil 


erosion.  Due  to  low  and  irregular  rainfall,  the 
southwestern  parts  of  Punjab  are  subject  to  wind 
erosion.l  Punjab  has  been  using  water  more  rapidly 
than  it  is  being  replaced  by  hydrological  recharge. 
This  has  resulted  in  declining  water  tables,  leach- 
ing and  salinization  of  soils,  plus  the  construction 
of  a  canal  system  for  irrigation.  The  canal  irriga- 
tion has  disturbed  the  water  balance  and  created 
soil  salinization  and  water  logging  problems. 
Groundwater  in  some  districts  is  brackish  and  unfit 
for  irrigation.  Industrial  effluents  ,  municipal 
wastewater,  and  agricultural  runoff  have  contami- 
nated groundwater  and  surface  water.  It  is  neces- 
sary to  introduce  an  environmental  policy  into 
planning  and  development  processes  along  with 
effective  conservation  measures  and  the  rational 
use  of  natural  resources.  It  is  particularly  impor- 
tant that  long-term  considerations  should  prevail 
over  short-term  commercial  considerations.  Tech- 
nical and  financial  assistance  from  the  government 
in  setting  up  monitoring  programs  will  be  an  im- 
mense help  in  assessing  and  forecasting  local  pollu- 
tion and  checking  accidental  environmental  catas- 
trophes. These  problems  will  be  solved  by  improv- 
ing waste  disposal  methods,  recycling,  greater  con- 
trol of  pollution  at  the  source,  better  location  of 
pollution-generating  activities,  and  installation  of 
treatment  plants.  (Sand-PTT) 
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KARST     CONTAGION     MODEL:     SYNOPSIS 
AND  ENVIRONMENTAL  IMPLICATIONS. 

Austin  Peay  State  Univ.,  Clarksville,  TN.  Dept.  of 

Geology  and  Geography. 
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EFFECTS  OF  LAND  USE  ON  THE  WATER 
QUALITY  AND  BIOTA  OF  THREE  STREAMS 
IN  THE  PIEDMONT  PROVINCE  OF  NORTH 
CAROLINA. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 
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Available  from  Books  and  Open-File  Report  Sec- 
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Descriptors:  'Water  quality,  'Water  pollution 
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Macroinvertebrates,  Fish,  Nutrients,  Metals,  Sus- 
pended sediment,  Bottom  sediment  chemistry,  In- 
terstitial water. 

Three  small  streams  in  North  Carolina's  northern 
Piedmont  were  studied  to  compare  the  effects  of 
land  use  in  their  watersheds  on  water  quality  char- 
acteristics and  aquatic  biota.  Devil's  Cradle  Creek 
(agricultural  watershed)  had  more  than  two  times 
the  sediment  yield  of  Smith  Creek  (forested  water- 
shed) (0.34  tons/acre  compared  to  0.13  tons/acre), 
and  Marsh  Creek  (urban  watershed)  had  more  than 
four  times  the  yield  of  Smith  Creek  (0.59  tons/ 
acre).  Concentrations  of  nutrients  were  consistent- 
ly highest  in  Devil's  Craddle  Creek.  Concentra- 
tions of  total  copper,  iron,  and  lead  in  samples 
from  each  of  the  three  streams  at  times  exceeded 
State  water  quality  standards  as  did  concentrations 
of  total  zinc  in  samples  from  both  Smith  and  Marsh 
Creeks.  Successively  lower  aquatic  invertebrate 
taxa  richness  was  found  in  the  forested,  the  agricul- 
tural, and  the  urban  watershed  streams.  Inverte- 
brate biota  in  Smith  Creek  was  dominated  by 
insects,  such  as  Ephemeroptera,  that  are  intolerant 
to  stress  from  pollution,  whereas  Devil's  Cradle 
Creek  was  dominated  by  the  more  tolerant  Dip- 
tera,  and  Marsh  Creek  was  dominated  by  the  most 
pollution-tolerant  group,  the  Oligochaeta.  Fish 
communities  in  the  forested  and  agricultural  water- 
shed streams  were  characterized  by  more  species 
and  more  individuals  of  each  species,  relative  to  a 
limited  community  in  urban  Marsh  Creek.  Three 
independent  variables  closely  linked  to  land  use~ 
suspended-sediment  yield,  suspended-sediment 
load,  and  total  lead  concentrations  in  stream 
water-are  inversely  associated  with  the  biological 
communities  of  the  streams.  (USGS) 
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MAPPING  PESTICIDE  CONTAMINATION 
POTENTIAL. 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Agri- 
cultural Engineering. 
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Environmental  Management  EMNGDC,  Vol.  13, 
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ref.  USDA  Grant  CSRS-2-2152. 

Descriptors:  'Groundwater  pollution,  'Pesticides, 
'Mapping,  'Geographic  information  system,  Con- 
tamination potential  index,  Computer  models,  Li- 
censing. 

The  problem  of  assessing  nonpoint  source  pollu- 
tion by  agricultural  pesticides  was  addressed  using 
a  spatial  analysis  and  mapping  system  to  evaluate 
groundwater  contamination  potential  of  a  large 
number  of  pesticides  for  a  large  tract  of  land 
quickly  and  economically.  A  contamination  poten- 
tial index  was  employed  for  preliminary  assess- 
ment. A  specially  designed  geographic  information 
system  was  used  to  create  groundwater  contamina- 
tion likelihood  maps  for  a  1500  sq  km  area.  Maps 
similar  to  these  can  be  used  to  indicate  protection 
priorities  in  conjunction  with  groundwater  classifi- 
cation and  management  systems.  Repeated  analy- 
ses can  be  made  rapidly  for  varying  chemical 
properties  and  changing  criteria  of  pesticide  con- 
tamination potential  for  the  decision  making  proc- 
ess. Thus,  this  technique  provides  a  means  of  as- 
sessing the  potential  damage  by  pesticides  to  the 
environment  before  pesticides  are  licensed  for  use 
in  agriculture.  (Author's  abstract) 
W89-13017 


CONCENTRATIONS  OF  TWO  ORGANIC  CON- 
TAMINANTS IN  PRECIPITATION,  SOILS, 
AND  PLANTS  IN  THE  ESSEX  REGION  OF 
SOUTHERN  ONTARIO. 

Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 

M.  Sanderson,  and  I.  M.  Weis. 

Environmental  Pollution  ENPOEK,  Vol.  59,  No. 

1,   p  41-54,    1989.   2  fig,   3   tab,   24  ref.   Natural 

Sciences  and  Engineering  Research  Grant  A4880; 

Environmental  Canada  Contract  UP-G175. 

Descriptors:  *Air  pollution,  *Path  of  pollutants, 
•Polychlorinated  biphenyls,  'Chlorinated  hydro- 
carbons, 'Precipitation,  'Soil  types,  'Plant  tissues, 
Octachlorostyrene,  Urban  areas,  Suburban  areas, 
Rural  areas,  Ontario,  Canada,  Great  Lakes  Basin. 

Recent  research  has  indicated  that  the  atmosphere 
is  an  important  pathway  by  which  pollutants  enter 
terrestrial  and  aquatic  ecosystems.  This  study  re- 
ports concentrations  of  PCBs  and  octachlorostyr- 
ene (OCS)  in  precipitation,  soils  and  plants  in 
Essex  County,  Ontario.  The  average  PCB  concen- 
tration in  urban  precipitation  (23  ng/L)  was  lower 
than  that  previously  reported  for  urban  areas  in  the 
Great  Lakes  basin.  Differences  between  sites  and 
with  varying  wind  directions  were  not  significant. 
OCS  concentrations  in  precipitation  averaged  1.6 
ng/L.  Concentrations  of  PCBs  in  soils  were  2-3 
orders  of  magnitude  greater  than  in  precipitation. 
Concentrations  of  these  pollutants  in  city  soils  and 
plant  roots  were  consistently  higher  than  those 
from  suburban  and  rural  sites.  Ratios  of  urban  to 
suburban  concentrations  in  soils  and  precipitation 
were  approximately  5:1  for  PCBs.  However,  con- 
centrations of  OCS  were  similar  in  urban  and 
suburban  samples  of  precipitation,  soils  and  plant 
tissue.  These  comparisons  suggest  an  urban  source 
for  PCBs,  but  not  OCS.  Concentrations  of  all 
contaminants  in  plant  leaves,  unlike  those  in  pre- 
cipitation, roots  and  soils,  were  relatively  similar  in 
urban  and  suburban  areas.  That  similarity  suggests 
that  direct  foliar  uptake  is  not  an  important  path- 
way for  pollutant  uptake  in  plants.  (Author's  ab- 
stract) 
W89-13019 


DETERMINANTS     OF     DRINKING     WATER 
QUALITY  IN  RURAL  NICARAGUA. 

Instituto  Nicaraguense  de  Acueductos  y  Alcantar- 

illados,  Managua. 

P.  Sandiford,  A.  C.  Gorter,  G.  D.  Smith,  and  J.  P. 

C.  Pauw. 

Epidemiology  and  Infection  EPINEU,  Vol.  102, 
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No.  3,  p  429-438,  June  1989.  1  fig,  4  tab,  26  ref. 

Descriptors:  'Drinking  water,  'Contamination, 
•Coliforms,  *Water  quality,  'Nicaragua,  Rural 
areas,  Rainfall,  Wells,  Pipes,  Springs,  Water  stor- 
age, Diarrhea,  Developing  countries,  Human  dis- 
eases. 

Water  samples  (103)  from  rural  Nicaragua  were 
examined  for  the  presence  of  fecal  coliforms 
during  both  wet  and  dry  periods.  A  linear  model 
was  fitted  by  analysis  of  covariance  with  the  loga- 
rithm of  the  fecal  coliform  count  as  the  dependent 
variable.  As  expected,  traditional  water  sources 
were  grossly  contaminated  at  all  times  whereas 
piped  water  sources  were  much  cleaner.  Hand-dug 
protected  wells  had  significantly  higher  levels  of 
fecal  contamination  than  unprotected  riverside 
wells  and  springs  during  the  dry  season.  The  possi- 
ble reasons  for  this  unexpected  finding  are  dis- 
cussed. A  close  association  between  rainfall  and 
fecal  contamination  was  demonstrated  but  the 
affect  of  rainfall  depended  on  the  type  of  water 
source.  An  association  between  water  quality  and 
the  size  of  the  community  served  by  the  source 
was  also  detected.  The  finding  that  stored  water 
was  usually  more  contaminated  than  fresh  water 
samples  is  consistent  with  the  results  from  other 
studies.  Since  it  is  unusual  for  water  quality  to  be 
inversely  correlated  with  accessibility,  this  study 
site  would  be  suitable  for  investigating  the  relative 
importance  of  water-borne  versus  water-washed 
transmission  mechanisms  in  childhood  diarrhea. 
(Author's  abstract) 
W89-13021 


DIETARY  ABSORPTION  EFFICIENCIES  AND 
ELIMINATION  RATES  OF  POLYCYCLIC  AR- 
OMATIC HYDROCARBONS  (PAHS)  IN  RAIN- 
BOW TROUT  (SALMO  GAntDNERI). 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

A.  J.  Niimi,  and  G.  P.  Dookhran. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  8,  p  719-722,  1989.  2  tab,  23 
ref. 

Descriptors:  'Polycyclic  aromatic  hydrocarbons, 
•Trout,  'Fate  of  pollutants,  'Bioaccumulation, 
Metabolism,  Dietary  absorption,  Fish  physiology, 
Absorption. 

Dietary  absorption  efficiencies  and  elimination 
rates  of  acenaphthalene,  1-phenylnaphthalene,  2- 
methylanthracene,  9-methylanthracene,  triphenyl- 
ene,  perylene,  benzo(a)fluorene, 

dibenzo(a,h)anthracene,  benzo(ghi)perylene  and 
coronene  were  examined  in  rainbow  trout.  Suba- 
dult  fish  were  exposed  to  10  mg  of  each  chemical 
over  5  d  and  polycyclic  aromatic  hydrocarbon 
(PAH)  levels  were  monitored  during  the  following 
25  d.  The  results  indicated  that  PAHs  were  not 
accumulated  by  trout  through  dietary  exposure 
because  of  the  combined  effects  of  poor  absorption 
efficiencies  and  rapid  elimination  rates.  Phenyl- 
naphthalene  was  more  persistent  than  the  other 
PAHs  examined,  with  a  half-life  of  25  d.  (Author's 
abstract) 
W89- 13026 


ADAPTATION  TO  A  QUATERNARY  AMMO- 
NIUM SURFACTANT  BY  SUSPENDED  MI- 
CROBIAL COMMUNITIES  IN  A  MODEL 
STREAM. 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 13027 


MICROBIAL  BIOMASS  AND  ACnVITIES  AS- 
SOCIATED WITH  SUBSURFACE  ENVIRON- 
MENTS CONTAMINATED  WITH  CHLORIN- 
ATED HYDROCARBONS. 

Tennessee    Univ.,    Knoxville.    Inst,    for    Applied 

Microbiology. 

T.  J.  Phelps,  D.  Ringelberg,  D.  Hedrick,  J.  Davis, 

and  C.  B.  Fliermans. 

Geomicrobiology  Journal  GEJODG,  Vol.  6,  No. 

3/4,  p  157-170,  1988.  4  fig,  4  tab,  34  ref.  DOE 

Contract  DE-AC09-76SR00001. 


Descriptors:  'Groundwater  pollution,  'Chlorinat- 
ed hydrocarbons,  'Microbial  degradation,  'Sedi- 
ments, 'Biodegradation,  'Fate  of  pollutants,  Trich- 
loroethylene,  Lipids,  Fatty  acids,  DNA,  Tritium, 
Carbon  radioisotopes. 

Soil  microcosms  and  enrichment  cultures  from 
subsurface  sediments  and  goundwaters  contaminat- 
ed with  trichloroethylene  (TCE)  were  examined. 
Total  lipids,  (1-C14)acetate  incorporation  into 
lipids,  and  (Me-H3)thymidine  incorporation  into 
DNA  were  determined  in  these  subsurface  envi- 
ronments. In  heavily  TCE-contaminated  zones 
(>500  mg/L)  radioisotopes  were  not  incorporated 
into  lipids  or  DNA.  Radioisotope  incorporation 
occurred  in  sediments  both  above  and  below  the 
TCE  plume.  Phospholipid  fatty  acids  (PLFA) 
were  not  detected,  i.e.,  <0.5  pmol/L  in  heavily 
contaminated  groundwater  samples.  In  less  con- 
taminated waters,  extracted  PLFA  concentrations 
were  greater  than  100  pmol/L  and  microbial  iso- 
lates were  readily  obtained.  Degradation  of  30-100 
mg/L  TCE  was  observed  when  sediments  were 
amended  with  a  variety  of  energy  sources.  Micro- 
organisms in  these  subsurface  sediments  have 
adapted  to  degrade  TCE  at  concentrations  greater 
than  50  mg/L.  (Author's  abstract) 
W89- 13030 


SILVER  CONTAMINATION  IN  THE  MARINE 
POLYCHAETE  ANNELID  SABELLA  PAVON- 
INA  S.:  A  CYTOLOGICAL  AND  ANALYTIC 
STUDY. 

Paris-6  Univ.   (France).   Lab.   d'Histologie  et  de 

Cytologie  des  Invertebres  Marins. 

N.  Koechlin,  and  M.  Grasset. 

Marine  Environmental  Research  MERSDW,  Vol. 

26,  No.  4,  p  249-263,   1988.  4  fig,  2  tab,  32  ref. 

Descriptors:  'Polychaetes,  'Silver,  'Bioaccumula- 
tion, 'Path  of  pollutants,  Sulfur,  Sabella. 

The  marine  annelid  Sabella  pavonina  accumulates 
silver  up  to  22.05  +  or  -  7.10  mgAg  dry  weight 
when  immersed  for  2  months  in  sea  water  with  50 
microgram/1  silver.  The  connective  tissue  of  the 
nephridia  and  of  the  gut  are  the  main  accumulation 
sites  of  the  metal.  Silver,  together  with  sulfur,  are 
located  in  star-shaped  granules  having  a  mean  di- 
ameter of  0. 1 8  -(-  or  -  0.03  microns.  Simultaneously 
to  the  silver  accumulation  in  the  connective  tissue, 
an  excretory  process  assumes  the  transcellular 
transit  of  silver  granules  via  the  lysosomes  and  the 
metal  is  released  in  the  urinary  fluid  within  dis- 
carded cell  fragments.  Eight  weeks  after  the  end  of 
the  silver  accumulation  experiments,  newly  synthe- 
sized connective  tissue,  devoid  of  silver  granules, 
underlies  the  nephridia  and  the  gut  epithelium.  The 
few  remaining  star  granules  in  the  nephridia  are 
pushed  towards  the  middle  of  the  connective  tissue 
and  their  silver  concentration  decreases  from  2182 
+  or  -  760  mmolAg  to  280  +  or  -  50  mmol/kg.  A 
similar  decrease  of  sulfur  occurs.  The  contamina- 
tion process  is  thus  reversible.  (Author's  abstract) 
W89-13040 


CADMIUM  IN  MYTILUS  SPP.:  WORLDWIDE 
SURVEY  AND  RELATIONSHIP  BETWEEN 
SEA  WATER  AND  MUSSEL  CONTENT. 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Nantes. 

D.  Cossa. 

Marine  Environmental  Research  MERSDW,  Vol. 

26,  No.  4,  p  265-284,  1988.  10  fig,  2  tab,  65  ref. 

Descriptors:  'Reviews,  'Bioaccumulation,  'Path 
of  pollutants,  'Mussels,  'Mytilus,  'Cadmium, 
•Water  quality  standards,  *Aquaculture,  Gironde 
Estuary,  France,  Tissue  analysis,  Crustaceans. 

A  worldwide  literature  survey  of  data  on  Cd  con- 
centration in  the  soft  tissue  of  the  mussel,  Mytilus, 
from  591  stations  is  presented.  These  stations  are 
from  13  regions.  Geometric  means  for  the  regions 
vary  from  0.6  to  3.3  microgram/g  (dry  weight)  for 
the  Barents  Sea  and  the  Northeastern  Pacific  coast, 
respectively.  The  averages  of  7  of  these  regions, 
for  which  reliable  Cd  concentrations  in  seawater 
were  available,  were  used  to  calculate  a  relation- 
ship between  Cd  concentrations  in  seawater  and 
mussel   soft   tissue.   The   relationship   was   highly 


significant:  (Cd)  mussel  (microgram/g,  dry  weight) 
=  0.074  (Cd)  water  (ng/L)  +  0.39  (P  <  or  = 
0.0005).  This  model  was  successfully  applied  in  the 
context  of  the  contamination  of  the  Gironde  estu- 
ary (France).  It  can  also  be  used  to  define  a  water 
quality  criterion  for  mussel  breeding  areas  (150ng/ 
L  for  Cd)  consistent  with  the  quality  criterion 
defined  for  shellfish  for  human  consumption.  (Au- 
thor's abstract) 
W89- 13041 


CONTROLLING  SEEPAGE  FROM  EVAPORA- 
TION PONDS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

For   primary  bibliographic   entry   see  Field   5G. 
W89- 13044 


TWO  DIMENSIONAL  NUMERICAL  MODEL- 
ING OF  HYDRODYNAMICS  AND  POLLUT- 
ANT TRANSPORT  IN  A  WET  DETENTION 
POND. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 13050 


HYDRAULIC  PERFORMANCE  AND  CON- 
TROL OF  POLLUTANTS  DISCHARGED 
FROM  A  COMBINED  SEWER  STORAGE 
OVERFLOW. 

Manchester  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

A.  J.  Saul,  and  R.  C.  Thornton. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  747-756,  1989.  4  fig,  3  tab,  13  ref. 

Descriptors:  *  Water  pollution  control,  *  Sewer  sys- 
tems, 'Sanitary  engineering,  'Hydraulics,  'Com- 
bined sewer  overflows,  'Model  studies,  Waste  dis- 
posal, Wastewater,  Overflow,  Discharge  measure- 
ments. 

The  development  of  the  Wallingford  Procedure 
(WASSP)  and  the  MOSQITO  models  will  provide 
the  sewerage  engineer  with  design  tools  to  assess 
the  quantitative  and  qualitative  performance  of 
sewer  systems.  As  part  of  the  development  of  such 
a  quality  model,  a  fieldwork  program  of  research 
to  monitor  the  hydraulic  performance  and  the  tem- 
poral variation  of  pollutants  in  the  inflow  and  the 
overflow  at  five  combined  sewage  overflows  in  the 
North  West  of  England  has  beer,  undertaken.  The 
instrumentation  used  at  a  typical  field  site  is  de- 
scribed and  the  monitored  temporal  variation  of 
pollutants  is  illustrated  for  a  number  of  storm 
events.  The  results  show  the  complexity  of  the 
monitored  pollutographs  and  highlight  the  large 
number  of  variables  which  influence  combined 
sewer  quality.  Using  data  monitored  in  1986,  it  is 
hypothesized  that  the  long  term  impact  of  com- 
bined sewer  discharges  on  receiving  waters  may  be 
estimated  from  the  flow  retention  performance  and 
some  estimate  of  annual  average  pollutant  concen- 
tration. To  predict  the  short  term  impact  on  river 
quality,  it  is  necessary  to  consider  the  complex 
processes  associated  with  combined  sewer  flow 
and  to  include  the  separation  performance  of  the 
overflow  structure.  (Author's  abstract) 
W89- 13052 


EXPERIMENTAL  AND  THEORETICAL  STUD- 
OS  OF  SULFIDE  GENERATION  IN  SEWER- 
AGE SYSTEMS. 

Monash    Univ.,    Clayton    (Australia).     Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-13053 


CHEMICAL  CONTROLS  ON  THE  FATE  OF 
MERCURY  AND  LEAD  CODISPOSED  WITH 
MUNICIPAL  SOLID  WASTE. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W89- 13060 
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EXPERIMENTAL  STUDIES  ON  BIOLOGICAL 
AND  CHEMICAL  OXIDATION  OF  DIS- 
PERSED OIL  IN  SEAWATER. 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Dept. 
of  Environmental  Sciences. 
P.  Literathy,  S.  Haider,  O.  Samhan,  and  G.  Morel. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  845-856,  1989.  4  fig,  4  tab,  19  ref. 

Descriptors:  'Oil  pollution,  *Fate  of  pollutants, 
'Biodegradation,  'Oxidation,  'Biological  oxida- 
tion, 'Seawater,  "Oily  water,  Weathering,  Syner- 
gistic effects,  Gas  chromatography,  Spectrophoto- 
metry. 

With  an  understanding  of  the  different  physical, 
chemical  and  biological  weathering  processes,  a 
series  of  laboratory  experiments  were  conducted  to 
describe  biological  and  chemical  oxidation  process- 
es at  realistically  low  concentrations  of  physically 
and  chemically  dispersed  oil  in  seawater  by  incu- 
bating living  and  sterilized  samples  spiked  with  oil 
alone,  oil-dispersant  mixture  and  dispersant  alone, 
under  light  and  dark  conditions.  Biological  oxygen 
and  photosynthetic  oxygen  production  were  char- 
acterized by  the  variation  in  total  extractable 
matter  and  surfactant  concentration,  respectively. 
Gas  chromatography,  infrared  and  fluorescence 
spectrophotometry  were  used  for  the  characteriza- 
tion of  the  petroleum  and  its  degradation  com- 
pounds. Biological  oxidation  was  considered  the 
major  process  in  the  living  seawater  sample  incu- 
bated in  the  dark,  and  chemical  oxidation  (photo- 
oxidation)  in  the  sterilized  seawater  sample  ex- 
posed to  light.  In  the  early  stages  of  each  experi- 
ment, biodegradation  of  the  physically  dispersed 
oil  progressed  faster  that  the  chemically  dispersed 
one  due  to  the  concurrent  degradation  of  the  dis- 
persant and  the  limited  assimilative  capacity  of  the 
seawater.  The  n-alkanes,  mono-and  dicyclic  aro- 
matic compounds  showed  significant  biodegrada- 
tion and  limited  photo-oxidation  in  the  chemically 
dispersed  oil.  Synergistic  degradation  was  ob- 
served when  biological  and  chemical  oxidation 
progressed  simultaneously.  (Author's  abstract) 
W89-13061 


DEGRADATION  OF  POLYELECTROLYTES  IN 
THE  ENVmONMENT:  INSIGHTS  PROVIDED 
BY  SIZE  EXCLUSION  CHROMATOGRAPHY 
MEASUREMENTS. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-13062 


DETERMINATION  OF  BIODEGRADATION 
KINETICS  THROUGH  USE  OF  ELECTROLYT- 
IC RESPHtOMETRY. 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

C.  P.  L.  Grady,  J.  S.  Dang,  D.  M.  Harvey,  A. 
Jobbagy,  and  X.  L.  Wang. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  957-968,  1989.  4  fig,  3  tab,  25  ref. 

Descriptors:  *Fate  of  pollutants,  'Wastewater 
treatment,  *Culturing  techniques,  'Kinetics,  'Elec- 
trolysis, 'Biodegradation,  'Respirometry,  Batch 
reactors,  Organic  compounds,  Growth. 

It  is  proven  that  it  is  possible  to  determine  the 
kinetics  of  biodegradation  of  single  organic  com- 
pounds by  using  only  measurements  of  oxygen 
consumption  in  batch  reactors.  Batch  experiments 
were  conducted  using  acclimated  biomass  growing 
on  aniline  or  benzoic  acid  in  which  simultaneous 
determinations  over  time  were  made  of  oxygen 
consumption,  substrate  removal  (by  SCOD,  DOC 
and  14C)  and  cell  growth.  Kinetic  parameters 
were  estimated  by  applying  nonlinear  curve-fitting 
techniques  to  each  of  the  data  sets.  There  were  no 
important  differences  between  the  parameter  esti- 
mates determined  from  oxygen  consumption  data 
and  any  of  the  measurements  of  substrate  removal. 
In  general,  parameter  estimates  made  with  cell 
growth  data  were  the  least  reliable.  (Author's  ab- 
stract) 
W89- 13072 


DILUTION  AND  TRANSPORT  PREDICTIONS 
FOR  OCEAN  OUTFALLS. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

P.  J.  W.  Roberts. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  969-979,  1989.  7  fig,  1  tab,  9  ref. 

Descriptors:  'Wastewater  outfall,  'Path  of  pollut- 
ants, 'Wastewater  disposal,  'Ocean  dumping, 
'Ocean  bottom,  'Shores,  Flow,  Dilution,  Trans- 
port. 

Dilution  and  transport  predictions  for  an  ocean 
outfall  proposed  for  the  Barra  da  Tijuca,  Rio  de 
Janeiro  are  summarized.  The  initial  characteristics 
of  the  wastefield  are  predicted  using  the  results  of 
recent  experiments  on  submerged  wastefield  char- 
acteristics in  stratified  flows.  Using  measured  cur- 
rents and  stratifications,  it  can  be  predicted  that  the 
proposed  design  will  result  in  a  wastefield  which  is 
always  submerged,  whose  thickness  varies  from  8.5 
to  23.1  m  and  whose  dilution  varies  from  about  200 
to  well  over  2000.  The  wastefield  will  often  stay 
near  the  ocean  bottom.  Far  field  transport  due  to 
currents  is  calculated  and  expressed  in  terms  of 
spatial  visitation  frequency,  the  probability  of  the 
wastefield  visiting  any  location.  It  is  shown  that  no 
effluent  reaches  shore  with  a  travel  time  less  than 
5.5  hours,  and  computations  including  oceanic  dif- 
fusion and  bacterial  mortality  suggest  maximum 
shoreline  coliform  concentrations  of  500  per  100 
ml;  98%  of  the  time,  they  will  be  less  than  this. 
These  estimates  of  shoreline  bacteria  are  conserv- 
atively high,  and  much  lower  than  computed  by 
methods  assuming  steady  onshore  currents.  (Au- 
thor's abstract) 
W89-13073 


UNIFIED  METHOD  OF  ESTIMATING  LONGI- 
TUDINAL DISPERSION  LN  ESTUARIES. 

California  Univ.,  Richmond.  Sanitary  Engineering 

and  Environmental  Health  Research  Lab. 

J.  K.  Park,  and  A.  James. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  981-993,  1989.  8  fig,  4  tab,  33  ref. 

Descriptors:  'Diffusion  coefficient,  'Advection, 
'Path  of  pollutants,  'Estuaries,  'Model  studies, 
'Salinity,  'Water  quality,  Estimating. 

A  procedure  was  developed  to  estimate  the  rate  of 
longitudinal  dispersion  from  the  observed  data  and 
verified  by  applying  it  to  both  the  narrow,  partial- 
ly-stratified estuary  and  the  wide,  well-mixed  estu- 
ary. It  was  found  that  the  dispersive  flux  is  not 
proportional  to  the  longitudinal  salinity  gradient 
(ds/dx)  in  estuaries  and  is  most  closely  related  to 
velocity,  the  advective  flux  and  (ds/dx)  squared 
rather  than  ds/dx.  The  results  obtained  from  the 
procedure  showed  that  negative  longitudinal  dis- 
persion can  occur  especially  in  flood  tide.  It  was 
investigated  whether  the  dispersion  coefficient  esti- 
mated from  observed  salinity  data  can  be  applied 
to  the  prediction  of  a  water  quality,  such  as  dis- 
solved oxygen,  biochemical  oxygen  demand,  am- 
monia, or  temperature.  The  observed  dispersion 
coefficients  were  successfully  applied  in  a  water 
quality  model.  (Author's  abstract) 
W89-13074 


NUMERICAL  SIMULATION  MODEL  FOR 
PREDICTION  OF  BOD  REMOVAL  RATE  IN 
STREAMS. 

Tokyo  Univ.  (Japan).  Inst,  of  Industrial  Science. 
H.  Kawashima,  and  M.  Suzuki. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  1003-1014,  1989.  6  fig,  2  tab,  6  ref. 

Descriptors:  'Stream  pollution,  'Fate  of  pollut- 
ants, 'Streams,  'Model  studies,  'Simulation,  'Bio- 
chemical oxygen  demand,  'Dissolved  oxygen,  Ki- 
netics, Mass  transfer,  Numerical  analysis,  Predic- 
tion, Oxygen  requirements,  Energy  dissipation, 
Mass  transfer. 

A  numerical  simulation  model  is  developed  in 
order  to  predict  biochemical  oxygen  demand 
(BOD)  removal  rate  in  streams  on  the  basis  of  mass 
transfer  and  biochemical  reaction  kinetics.  The 
double  layer  of  a  flat  aerobic  and  anaerobic  bacte- 


rial film  applies  to  BOD  and  dissolved  oxygen 
(DO)  balances  in  a  stream.  A  relationship  which 
relates  energy  dissipation,  BOD  and  DO  concen- 
trations in  streams  and  surface  area  available  for 
attached  biomass  to  the  BOD  removal  rate  per  unit 
area  is  proposed.  The  different  oxygen  consump- 
tion rates  observed  in  actual  streams  can  be  ex- 
plained by  using  the  proposed  model.  The  oxygen 
consumption  rates  in  natural  streams  can  be  inter- 
preted by  a  model  based  on  the  relation  between 
energy  consumption  rate,  BOD  concentration  in 
flow,  and  solid  surface  area  per  unit  water  surface. 
The  BOD  removal  rate  per  unit  area  is  less  affect- 
ed by  the  difference  of  energy  dissipation  rate,  but 
more  dependent  on  surface  area  ratio.  By  avoiding 
use  of  the  empirical  parameters  such  as  oxygen 
consumption  rate  constant,  it  is  possible  to  estimate 
the  profiles  of  BOD  and  DO  concentrations. 
(Miller-PTT) 
W89- 13076 


RIVER  QUALITY  MODELS  FOR  CONSENT 
SETTING  LN  ENGLAND  AND  WALES. 

WRC  Engineering,  Swindon  (England). 
C.  P.  Crockett,  R.  W.  Crabtree,  and  I.  D.  Cluckie. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  1015-1024,  1989.  4  fig,  3  tab,  23  ref. 

Descriptors:  'Water  pollution  control,  'England, 
'Wales,  'Water  quality  standards,  'Water  quality, 
'Waste  disposal,  'Effluents,  'Model  studies, 
Rivers,  Wastewater  treatment,  Comparison  studies, 
Utilities,  Catchment  areas,  Administrative  agen- 
cies, Stochastic  models,  Future  planning,  Long- 
term  planning,  Effluent  limitations,  Statistical  anal- 
ysis, River  systems,  Hydrologic  data  collections, 
Policy  making. 

In  England  and  Wales,  the  placing  of  effluent 
discharge  consents  within  a  statistical  framework 
has  led  to  the  development  of  a  new  hybrid  type  of 
river  quality  model.  Such  catchment  scale  consent 
models  (CSCMs)  have  a  stochastic  component  for 
the  generation  of  model  inputs  and  a  deterministic 
component  to  route  them  through  the  river  system. 
The  existing  approaches  for  consent  modeling  used 
by  various  Water  Authorities  are  reviewed  and 
compared.  A  number  of  possible  future  develop- 
ments are  suggested  including  the  potential  need 
for  a  national  approach  to  the  review  and  setting 
of  long-term  consents.  Three  Water  Authorities 
have  developed  CSCMs  for  reviewing  long-term 
consents.  These  models  are  TOMCAT  (developed 
by  Thames  Water),  SIMCAT  (developed  by  Ang- 
lian Water)  and  STREAMS  (developed  by  Severn 
Trent  Water).  The  three  models  have  placed  dif- 
ferent emphasis  on  the  various  components. 
SIMCAT  concentrates  on  providing  a  method  to 
produce  a  catchment  review  and  upgrading  pro- 
posals within  a  short  time  scale.  STREAMS  em- 
phasizes the  need  to  obtain  the  most  information 
from  the  limited  database  normally  available. 
TOMCAT  attempts  to  model  the  various  processes 
affecting  the  observed  river  quality  and  to  provide 
a  well-structured  framework  for  model  develop- 
ment. Overall,  no  one  model  can  be  considered  to 
be  superior.  In  selecting  any  of  them,  the  user 
needs  to  have  a  clear  understanding  of  their  re- 
quirements. Crucial  to  this  decision  will  be  the 
availability  of  the  time  scale  within  which  results 
have  to  be  obtained  and  the  required  level  of 
accuracy  associated  with  the  simulation  results. 
(Miller-PTT) 
W89- 13077 


APPLICATION  OF  EXPERT  SYSTEMS  TECH- 
NOLOGY IN  WATER  QUALITY  MODELING. 

Environmental  Protection  Agency,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  7C. 
W89- 13080 


GROUNDWATER  CONTAMINATION  WTTH 
ARSENIC  AND  OTHER  TRACE  ELEMENTS  IN 
AN  AREA  OF  THE  PAMPA,  PROVINCE  OF 
CORDOBA,  ARGENTINA. 

Comision  Nacional  de  Investigaciones  Espaciales, 
Buenos  Aires  (Argentina).  Dept.  de  Geoquimica  y 
de  Aplicaciones  Geologicas  de  la  Teleobservacion. 
H.  B.  Nicolli,  J.  M.  Suriano,  M.  A.  Gomez  Peral, 
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Group  5B — Sources  Of  Pollution 

L.  H.  Ferpozzi,  and  O.  A.  Baleani. 
Environmental    Geology     and    Water    Sciences 
EGWSEI,  Vol.    14,  No.    1,  p  3-16,  July-August 
1989.  6  fig,  9  tab,  30  ref. 

Descriptors:  'Geochemistry,  *Water  pollution 
sources,  *Water  quality,  'Argentina,  'Groundwat- 
er pollution,  'Trace  elements,  'Arsenic,  Pampas, 
Fluorine,  Vanadium,  Uranium,  Molybdenum,  Geo- 
hydrology,  Satellite  technology,  Remote  sensing, 
Salinity,  Loess,  Volcanic  glass,  Groundwater 
movement,  Mineralogy. 

A  geochemical  study  of  the  groundwater  of  the 
pampa  in  the  province  of  Cordoba,  Argentina,  is 
reported.  Physical-chemical  parameters,  dissolved 
solids,  and  seven  trace  elements  were  determined 
in  60  selected  water  samples.  Systematic  and  accu- 
rate measurements  of  arsenic,  fluorine,  and  vanadi- 
um were  performed  for  the  first  time.  The  geo- 
graphic distribution  of  the  seven  trace  elements 
was  mapped  and  its  correlation  with  the  anion- 
cation  composition  of  the  water  was  studied. 
Eighty-four  percent  of  the  water  analyzed  showed 
arsenic  contents  over  0.05  mg/1.  The  maxima  for 
arsenic,  fluorine,  vanadium,  and  uranium  contents 
were  found  in  the  western  part  of  the  study  area,  in 
waters  containing  dominated  by  alkali  metal  ca- 
tions. Maximum  selenium  and  antimony  contents 
were  found  in  the  eastern  part  of  the  areas,  where- 
as molybdenum  distribution  showed  no  relation- 
ship to  the  other  groups.  The  geographic  distribu- 
tion of  trace  elements  seemed  to  be  related  to  the 
subsurface  structure  as  inferred  from  interactive 
digital  analysis  of  Landsat  imagery.  The  move- 
ments of  the  subsoil  have  disturbed  surface  and 
subsurface  drainage,  thus  influencing  the  water 
salinity  and  trace  element  contents.  To  investigate 
the  origin  of  contamination,  54  loess  samples  were 
collected  at  wells  in  depths  ranging  from  the  sur- 
face down  to  the  water  table.  This  loess,  which  has 
a  high  proportion  of  volcanic  components,  mainly 
rhyolitic  glass,  exhibits  a  chemical  composition 
corresponding  to  that  of  a  dacite.  The  loess  and 
volcanic  glass  show  anomalous  contents  of  all  con- 
taminant trace  elements,  mainly  arsenic  and  seleni- 
um. For  this  reason,  loess  is  considered  to  be  the 
most  important  source  of  contamination  of  this 
groundwater  area.  (Author's  abstract) 
W89-13111 


CASE  STUDIES  IN  ORGANIC  CONTAMINANT 
HYDROGEOLOGY. 

Waste  Management,  Inc.,  Oak  Brook,  IL.  Environ- 
mental Management  Dept. 
J.  A.  Baker. 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  14,  No.  1,  p  17-33,  July- August 
1989.  15  fig,  2  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Groundwater  pollution,  'Geohydrology, 
'Organic  wastes,  Landfills,  Hazardous  materials, 
Radioactive  wastes,  Path  of  pollutants,  Geologic 
formations,  On-site  investigations,  Priority  pollut- 
ants, Case  studies,  Wells,  Volatile  organic  com- 
pounds. 

The  effective  management  of  domestic  solid  waste 
and  hazardous,  toxic,  and  radioactive  waste  is  a 
major  problem  in  the  area  of  environmental  geolo- 
gy and  water  sciences  throughout  the  world.  A 
series  of  case  studies  is  presented  of  organic  con- 
taminants from  both  solid  and  hazardous  waste 
disposal  facilities  to  provide  examples  of  these 
problems.  The  facilities  were  investigated  to  deter- 
mine risks  and  liabilities  before  acquisition,  to  de- 
termine the  site  hydrogeologic  conditions  for 
design  of  appropriate  groundwater  monitoring 
plans,  and/or  to  determine  the  potential  for 
groundwater  contamination.  The  case  studies  are 
of  disposal  facilities  located  in  glacial  tills,  carbona- 
ceous weathered  clay  soils,  weathered  shale,  lime- 
stone bedrock,  dolomite  bedrock,  and  alluvial  and 
sedimentary  deposits.  The  results  of  these  studies 
and  investigations  show  certain  relationships  in  the 
distribution  of  organic  pollutants  to  the  different 
geologic  and  hydrogeologic  characteristics  of  each 
facility.  In  each  of  the  four  case  studies,  all  129 
priority  pollutants  were  analyzed  in  private  wells 
and/or  monitoring  wells.  The  31  volatile  organic 
compounds  (VOCs)  of  the  priority  pollutant  list 


were  the  majority  of  organic  compounds  detected. 
When  VOCs  are  found  in  groundwater  impacted 
by  disposal  facilities,  they  are  present  in  groups 
and  tend  to  be  distributed  in  patterns  based  on  their 
relative  concentrations.  It  is  rare  to  find  only  one 
or  two  VOCs  from  facilities  where  leakage  has 
been  detected.  The  ethylenes  and  ethanes  appear  to 
be  more  prevalent  and  mobile  than  aromatic 
VOCs.  The  aromatics  are  restricted  primarily  to 
leachates  and  wastes  and  in  monitoring  wells  locat- 
ed adjacent  to  facilities.  (Rochester-PTT) 
W89-13112 


GEOCHEMISTRY  OF  SEDIMENTS  IN  THE 
BACK  BAY  AND  YELLOWKNIFE  BAY  OF 
THE  GREAT  SLAVE  LAKE. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

A.  Mudroch,  S.  R.  Joshi,  D.  Sutherland,  P. 
Mudroch,  and  K.  M.  Dickson. 
Environmental     Geology     and    Water    Sciences 
EGWSEI,  Vol.   14,  No.   1,  p  35-42,  July-August 
1989.  6  fig,  3  tab,  16  ref. 

Descriptors:  'Water  pollution  sources,  'Canada, 
'Mine  wastes,  'Heavy  metals,  'Arsenic,  'Zinc, 
'Lake  sediments,  Great  Slave  Lake,  Cores,  Paleo- 
limnology,  Dating,  History,  Radioactive  dating, 
Cesium  radioisotopes,  Lead  radioisotopes. 

Gold  mining  activities  have  generated  wastes  with 
high  concentrations  of  arsenic  and  zinc  in  the 
vicinity  of  Yellowknife,  Northwest  Territories, 
Canada.  Some  of  the  waste  material  has  been  dis- 
charged into  Yellowknife  Bay  of  Great  Slave 
Lake.  Concentrations  of  arsenic  and  zinc  were 
determined  in  sediment  cores  collected  at  the 
depositional  areas  of  Yellowknife  Bay.  Sedimenta- 
tion rates  were  estimated  using  two  different  radio- 
metric approaches:  the  depth  profiles  of  cesium 
137  and  lead  210.  Geochemical  analysis  of  the 
sediment  cores  indicated  input  of  similar  material 
into  sampling  areas  over  the  past  50  yr.  Age  pro- 
files of  the  sediment  constructed  from  the  radionu- 
clide measurements  were  used  to  determine  histori- 
cal trends  of  arsenic  and  zinc  inputs  into  Yellowk- 
nife Bay.  The  historical  record  was  in  good  agree- 
ment with  implemented  remedial  actions  and  the 
usage  patterns  of  both  elements.  (Author's  ab- 
stract) 
W89-13113 


HEAVY  METAL  CONTAMINATION  OF  A 
GREENLAND  FJORD  SYSTEM  BY  MINE 
WASTES. 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Dept.  of  Fisheries  and  Oceans. 

D.  H.  Loring,  and  G.  Asmund. 

Environmental    Geology    and    Water    Sciences 

EGWSEI,  Vol.  14,  No.   1,  p  61-71,  July-August 

1989.  4  fig,  5  tab,  20  ref. 

Descriptors:  'Water  pollution  sources,  'Green- 
land, 'Mine  wastes,  'Heavy  metals,  'Path  of  pol- 
lutants, Lead,  Zinc,  Cadmium,  Particulate  matter, 
Fjords,  Chemical  reactions,  Mussels,  Algae,  Sedi- 
ments, Tissue  analysis,  Shellfish. 

Since  1973,  about  500,000  tons/yr  of  metal-rich 
particulate  tailings  from  a  lead/zinc  flotation  mill 
have  been  discharged  through  a  submarine  outfall 
into  a  two-fjord  system  on  the  west  coast  of 
Greenland.  Differential  solubilization  of  particulate 
metals  by  seawater,  seasonal  water  mixing,  and  sill 
exchange  tailings  dispersal  processes  have  resulted 
in  high,  but  seasonally  variable,  Zn,  Cd,  and  Pb 
contamination  of  the  water  and  suspended  particu- 
late matter  (SPM).  Chemical  partition  of  the  SPM 
shows  that  most  (85-99%)  of  the  Pb,  but  relatively 
low  proportions  of  Zn  (14-26%)  and  Cd  (10-20%) 
are  weakly  bound  to  the  SPM.  Such  particulate 
metal  characteristics  allow  the  real  time  effects  of 
tailings  discharges  and  dispersal  on  the  system  to 
be  traced  even  in  the  sediments  where  tailings 
accumulation  is  very  slow  (<  0.1  cm/yr).  Fjord 
seaweeds  and  blue  mussels  also  contain  varying 
amounts  of  Zn,  Pb,  and  Cd,  depending  on  the 
metal  and  their  location  relative  to  the  tailings 
outfall.  They  apparently  responded  almost  instant- 
ly to  the  metal  contamination,  as  did  the  water  and 
SPM.  High  Pb  concentrations  in  the  fjord  mussels 


most  likely  derive  from  the  preferential  uptake  of 
available  particulate  Pb,  whereas  the  seaweeds 
appear  to  derive  most  of  their  heavy  metal  concen- 
trations from  the  dissolved  phase.  The  evidence 
from  this  and  other  sites,  and  from  experimental 
work,  indicates  that  any  discharge  of  Pb-particles 
into  the  marine  environment,  either  directly  as 
mine  wastes  or  indirectly  from  natural  runoff  from 
current  and  former  lead  mining  sites,  results  in 
immediate  lead  contamination  of  the  in  situ  mussel 
population.  (Author's  abstract) 
W89-13115 


SULFATE  PRODUCTION  AND  DEPOSITION 
IN  MIDLATITUDE  CONTINENTAL  CUMU- 
LUS CLOUDS:  PART  I.  CLOUD  MODEL  FOR- 
MULATION AND  BASE  RUN  ANALYSIS. 

Washington  Univ.,  Seattle.  Geophysics  Program. 
G.  R.  Taylor. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  46,  No.  13,  p  1971-1990,  July  1,  1989.  12  fig,  8 
tab,  54  ref.  Acid  Deposition  Modelling  Project 
Contracts  NCAR-S5012  and  SUNY  320-6476-A. 

Descriptors:  'Water  chemistry,  'Acid  rain,  'Cloud 
physics,  'Water  pollution  sources,  'Path  of  pollut- 
ants, Sulfates,  Performance  evaluation,  Ice,  En- 
trainment,  Numerical  models,  Mathematical 
models,  Cloud  models,  Algorithms,  Montana,  Sen- 
sitivity analysis,  Precipitation. 

A  1.5-dimensional  Eulerian  cumulus  cloud  model 
was  developed  that  incorporates  the  following  ele- 
ments: (1)  two  in-cloud  regions,  (2)  a  bulk  water 
parameterization,  including  the  ice  phase;  (3)  an 
entrainment  formulation  based  on  the  turbulent 
kinetic  energy;  (4)  a  sustained  subcloud  forcing; 
and  (5)  a  flux-corrected  transport  algorithm  in  the 
numerical  advection  scheme.  This  model  formula- 
tion was  chosen  to  provide  a  simple  dynamic 
framework  that  permits  simultaneous  up-down- 
drafts  in-cloud.  The  model  is  compared  against 
aircraft  and  radar  data  for  clouds  observed  during 
the  Cooperative  Convective  Precipitation  Experi- 
ment held  in  south-central  Montana  during  the 
summer  of  1981.  The  overall  dynamic,  thermody- 
namic, and  microphysical  agreement  is  good.  Sen- 
sitivity analysis  of  adjustable  parameters  indicates 
that  model  response  is  not  overly  sensitive  to  the 
characteristic  entrainment  mixing  length  used,  but 
fairly  sensitive  to  parameters  used  in  the  ice  phase 
microphysics.  (See  also  W89-13118)  (Author's  ab- 
stract) 
W89-13117 


SULFATE  PRODUCTION  AND  DEPOSITION 
IN  MIDLATITUDE  CONTINENTAL  CUMU- 
LUS CLOUDS:  PART  II.  CHEMISTRY  MODEL 
FORMULATION  AND  SENSITIVITY  ANALY- 
SIS. 

Washington  Univ.,  Seattle.  Geophysics  Program. 
G.  R.  Taylor. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  46,  No.  13,  p  1991-2007,  July  1,  1989.  9  fig,  13 
tab,  31  ref.  Acid  Deposition  Modelling  Project 
Contracts  NCAR-S5012  and  SUNY  320-6476-A. 

Descriptors:  'Water  chemistry,  'Acid  rain,  'Cloud 
physics,  'Water  pollution  sources,  'Path  of  pollut- 
ants, Sulfates,  Ozone,  Chemical  reactions,  Ice,  Oxi- 
dation, Numerical  models,  Mathematical  models, 
Cloud  models,  Performance  evaluation,  Prediction. 

A  1.5-dimensional  Eulerian  cumulus  cloud  model 
was  employed  to  examine  characteristics  of  in- 
cloud  sulfate  chemistry.  Specifically,  a  study  is 
presented  of  the  following:  (1)  the  relative  impor- 
tance of  aerosol  scavenging  to  in-cloud  production 
of  sulfate  through  oxidation  of  sulfur  dioxide  by 
ozone  and  hydrogen  peroxide;  (2)  the  importance 
of  the  entrainment  of  environmental  air  in  the 
formation  and  subsequent  deposition  of  sulfate;  (3) 
the  role  of  ice  phase  microphysical  processes  in 
determining  the  chemical  properties  of  precipita- 
tion; and  (4)  the  chemical  effects  on  clouds  due  to 
a  modification  of  the  environment  by  previous 
clouds.  The  results  for  a  continental  background  or 
moderately  polluted  atmosphere  indicate  that  aero- 
sol scavenging  accounts  for  between  50%  and  80% 
of  the  in-cloud  sulfate  ultimately  deposited;  that 
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ozone  oxidation  of  sulfur  dioxide  may  be  important 
in  the  upper  regions  of  the  cloud;  that,  although 
entrainment  of  environmental  air  is  important  in 
the  cloud  dynamics  and  microphysics,  it  is  relative- 
ly unimportant  in  the  chemistry;  and  that  neglect 
of  the  ice  phase  when  considering  chemistry  in 
these  clouds  may  lead  to  overestimates  of  about 
200%  in  sulfate  deposition.  (See  also  W89-13117) 
(Author's  abstract) 
W89-13118 


PHYSICO-CHEMICAL  INTERACTIONS  AND 
BIOCONCENTRATION  OF  ZINC  AND  LEAD 
EN  THE  INDUSTRIALLY  POLLUTED  HU- 
SATNSAGAR  LAKE,  HYDERABAD,  INDIA. 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Microbiology. 

A.  K.  PrahaJad,  and  G.  Seenayya. 

Environmental  Pollution  ENPOEK,  Vol.  58,  No. 

2/3,  p  139-154,  1989.  1  fig,  4  tab,  35  ref.  University 

Grants  Commission,  New  Delhi,  India  No.  1432/ 

82  (SR-II). 

Descriptors:  *Industrial  wastes,  *India,  *Heavy 
metals,  'Path  of  pollutants,  *Lake  sediments, 
♦Water  pollution,  *Biological  magnification, 
•Zinc,  'Lead,  Plankton,  Phytoplankton,  Zoo- 
plankton,  Fish,  Physicochemical  properties,  Food 
chains,  Sediment  transport,  Vertical  distribution, 
Sediment  distribution,  Stratification,  Trophic  level, 
Mercury,  Chlorinated  hydrocarbons. 

Heavy  metals  are  toxic  pollutants  and  their  pres- 
ence in  the  environment,  especially  in  water,  is  a 
current  major  concern.  In  water  (the  primary  con- 
taminated medium)  introduced  heavy  metals  are 
exposed  to  many  different  chemical  changes, 
whereby  a  high  degree  of  variation  in  metal  con- 
centration arises.  Thus,  analysis  of  this  medium 
alone  supplies  only  a  very  transitory  view  of  the 
metal  load.  Metals  that  do  not  remain  soluble  in 
water  sink  and  absorb  into  bottom  sediments. 
Knowledge  of  the  concentration  and  distribution 
of  heavy  metals  in  profiles  of  lake  water  and 
surficial  sediments  are  important  to  our  under- 
standing of  the  transport  processes  and  fate  of 
heavy  metals  in  water  systems.  The  interactions  of 
different  physicochemical  parameters  in  the  water 
profile,  and  the  bioconcentrations  of  zinc  and  lead 
in  Husainsagar  Lake,  India,  were  studied.  The 
concentrations  of  both  metals  were  found  to  be 
within  permissible  limits.  The  concentration  of  zinc 
and  lead  in  the  vertical  profile  were  highest  in  the 
bottom  stratum  of  the  lake  and  least  in  the  surface 
stratum.  Their  concentrations  were  two  to  three 
thousand-fold  more  in  surficial  sediments  than  in 
the  overlying  water  column.  The  concentration  of 
zinc  increased  with  increasing  trophic  level  from 
nanoplankton  to  zooplankton,  but  not  to  fish,  and 
the  concentration  of  lead  decreased  with  increas- 
ing trophic  level  from  nanoplankton  to  phyto- 
plankton to  zooplankton  to  fish,  illustrating  no 
bioconcentration  of  metals  in  the  classic  sense  of 
the  term  as  has  been  noted  for  mercury  and  chlor- 
inated hydrocarbons.  (Author's  abstract) 
W89-13154 


CAESIUM-137  EN  PERCH  IN  SWEDISH  LAKES 
AFTER  CHERNOBYL-PRESENT  SETUATION, 
RELATIONSHIPS  AND  TRENDS. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
L.  Hakanson,  T.  Andersson,  and  A.  Nilsson. 
Environmental  Pollution  ENPOEK,  Vol.  58,  No. 
2/3,  p  195-212,  1989.  9  fig,  6  tab,  14  ref. 

Descriptors:  'Cesium  radioisotopes,  'Chernobyl, 
•Path  of  pollutants,  'Perch,  'Sweden,  'Lakes, 
'Fate  of  pollutants,  'Radioactivity  effects,  'Nucle- 
ar reactors,  'Acid  rain,  Environmental  effects, 
Lake  restoration,  Cesium,  Acidic  water,  Environ- 
mental impact  statement,  Fallout,  Lake  morphome- 
try, Limnology,  Drainage  areas,  Sediment  sampler, 
Lake  sediments,  Sediment  transport,  Radioactive 
wastes,  Hardness,  Phosphorus. 

The  Chernobyl  nuclear  accident  and  general  acidi- 
fication of  Swedish  water  systems  are  the  base  for 
determination  of  the  linkage(s)  between  the  con- 
centration of  Cesium- 137  (Cs-137)  in  fish,  the  lake 
load  of  Cs,  and  lake  characteristics,  to  give  a 
preliminary  prognosis  on  the  environmental  recov- 


ery, and  to  put  the  results  within  a  wider  frame- 
work of  environmental  hazard  analysis.  A  broad 
set  of  data  on  limnology,  morphometry,  and  drain- 
age area  conditions  were  collected  from  41  lakes 
during  1986  and  1987.  Cs-137  concentrations  were 
determined  in  one-year-old  perch,  water,  material 
collected  from  sediment  traps,  and  from  surficial 
sediments.  It  was  found  that  the  average  value  for 
Cs-137  in  the  perch  has  dropped  for  all  lakes  from 
9800  Becquerels  per  kilogram  (BqAg)  to  5040  Bq/ 
kg  between  the  two  years.  Generally  the  decrease 
is  5-90%.  No  factors  could  be  specifically  linked  to 
this  decrease.  The  concentrations  of  Cs  in  sediment 
traps  have  decreased  an  average  of  80%.  Very 
high  correlations  were  found  between  the  concen- 
trations of  Cs-137  in  perch  and  in  the  traps.  Be- 
tween 1-10%  (mean  3-9%)  of  the  initial  fallout 
deposition  to  the  drainage  area  was  transported 
from  land  to  water  from  June  to  August  1986.  The 
variation  in  initial  fallout  deposition  explains  65- 
69%  of  the  variability  in  the  Cs-137  in  the  fish;  the 
degree  of  explanation  increases  to  85%  if  one  takes 
into  account  the  lake  water  hardness  and  total 
phosphorus.  Between  4000  and  7000  lakes  in 
Sweden  appear  to  have  concentrations  of  Cs-137  in 
perch  higher  than  1500  BqAg  (the  present  allow- 
ance), figures  which  emphasize  the  seriousness  of 
the  impact  of  the  Chernobyl  accident  on  the  envi- 
ronmental conditions  in  Sweden.  (Author's  ab- 
stract) 
W89-13155 


APPLICATION     OF     BACTERIOPHAGE     AS 
TRACERS  OF  CHALK  AQUIFER  SYSTEMS. 

Surrey    Univ.,    Guildford    (England).    Dept.    of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13158 


EFFECTS  OF  NUTRIENTS  ON  THE  SURVIV- 
AL OF  ESCHERICHIA  COLI  IN  LAKE 
WATER. 

Warwick  Univ.,  Coventry  (England).  Dept.  of  Bi- 
ological Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-13159 


AUTOMATED  CALIBRATION  OF  A  CON- 
TAMINANT TRANSPORT  MODEL  FOR  A 
SHALLOW  SAND  AQUIFER. 

Interstate  Commission  on  the  Potomac  River 
Basin,  Rockville,  MD. 

K.  J.  Holmes,  W.-S.  Chu,  and  D.  R.  Erickson. 
Ground  Water  GRWAAP,  Vol.  27,  No.  4,  p  501- 
508,  July-August,  1989.  7  fig,  2  tab,  13  ref.  USGS 
Grant  No.  G 1259-05. 

Descriptors:  'Solute  transport,  'Sand  aquifers, 
'Path  of  pollutants,  'Hydrologic  models,  'Trans- 
missivity,  'Model  studies,  'Calibrations. 

An  automated  calibration  technique  for  the  United 
States  Geological  Survey  Method  of  Characteris- 
tics (USGS-MOC)  code  was  applied  to  a  shallow 
sand  aquifer  where  contamination  due  to  leakage 
from  a  solvent  recycling  plant  was  detected.  Using 
available  water-table  observations,  transmissivity 
parameters  for  the  USGS-MOC  model  were  cali- 
brated by  an  automated  parameter  identification 
(PI)  techniques.  Dispersivity  was  determined  from 
trial-and-error  simulations.  For  comparison  pur- 
poses, the  transmissivity  parameters  were  also  in- 
dependently calibrated  by  trial-and-error  simula- 
tions. The  study  results  show  that,  although  the  PI- 
calibrated  model  can  produce  water-table  contours 
that  are  in  good  agreement  with  the  observations 
and  the  contaminant  plumes  produced  by  the 
USGS-MOC  using  parameters  determined  from 
the  PI  technique  and  the  trial-and-error  approach 
are  not  vastly  different,  the  parameters  determined 
by  this  technique  are  not  considered  to  be  physical- 
ly plausible  in  all  cases.  The  best  strategy  in  model 
calibration  would  be  to  use  both  methods  conjunc- 
tively. (Author's  abstract) 
W89-13164 


THREE-DIMENSIONAL  MIXING  CELL 
SOLUTE  TRANSPORT  MODEL  AND  ITS  AP- 
PLICATION. 


New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-13165 


WASTE  STABILIZATION  IN  MULTILAYER 
AQUIFERS  BY  OPTIMAL  HYDRAULIC  CON- 
TROL. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry   see   Field   5G 

W89-13166 


ELECTRICAL  RESISTIVITY  OF  THE  VADOSE 
ZONE-FEELD  SURVEY. 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-13167 


APPROACH  TO  THE  FTELD  STUDY  OF  HY- 
DRAULIC GRADIENTS  EN  VARLABLE-SALEN- 
ITY  GROUND  WATER. 

Geological  Survey,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13168 


GROUND-WATER  QUALITY  VARIATIONS  EN 
A  SILTY  ALLUVIAL  SOIL  AQUIFER,  OKLA- 
HOMA. 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-13169 


NATURAL  WATERS. 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-13211 


WATER  QUALITY  CLASSIFICATION. 

Cranfield  Inst,  of  Tech.  (England). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-13212 


COORDINATING  THE  WATER  QUALITY  ACT 
OF  1987. 

Army  Engineer  District,  Nashville,  TN. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-13239 


SEDIMENT-WATER  ENTERACTIONS  AND 
CONTAMINANT  PROCESSES. 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Environmental  Lab. 
D.  Gunnison,  and  J.  M.  Brannon. 
IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary  23-25,    1988,   Charleston,    South   Carolina. 
(1988).  p  216-222,  1  tab,  5  ref. 

Descriptors:  'Fate  of  pollutants,  'Reservoirs, 
'Sediment-water  interfaces,  'Water  pollution 
sources,  'Sediment  contamination,  Adsorption,  Al- 
kalinity, Hydrogen  ion  concentration,  Iron,  Alumi- 
num, Manganese,  Water  quality,  Microbial  degra- 
dation. 

Contaminants  cause  operations  and  maintenance 
problems  for  Corps  of  Engineers  (CE)  water  re- 
sources projects  in  several  ways.  These  include 
curtailment  of  project  benefits,  impairment  of 
project  purposes,  and  conflicts  with  state  or  Feder- 
al water  quality  standards.  Interactions  between 
contaminants  and  other  components  of  the  aquatic 
environment,  such  as  suspended  and  bottom  sedi- 
ments, within  the  context  of  project  operation  are 
unknown.  The  term  'contaminant'  is  defined  as  any 
chemical  or  microbiological  substance  which, 
when  present  in  excessive  levels,  interferes  with 
the  use  of  a  project.  Many  problems  with  contami- 
nants in  reservoirs  are  a  consequence  of  the  inter- 
actions between  contaminants  and  sediment.  Many 
contaminants  have  a  high  affinity  for  sediments 
and  are  rapidly  sorbed  to  them.  A  number  of 
sediment-water  interactions  exert  important  influ- 
ences on  contaminants.  Factors  controlling  these 
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interactions  include  sediment  composition  and  con- 
centration, adsorption/desorption  processes,  and 
microbial  transformation  kinetics.  Sediment  prop- 
erties having  a  dominant  influence  on  sediment- 
water  interactions  include  oxidation-reduction  po- 
tential, pH,  alkalinity,  organic  carbon,  iron,  alumi- 
num and  manganese  oxides,  and  sediment  surface 
area.  The  nature  and  concentration  of  the  contami- 
nant itself  are  also  important,  particularly  with 
regard  to  the  affinity  of  the  contaminant  for  sedi- 
ment, water,  or  aquatic  biota,  and  the  behavior  of 
the  contaminant  under  varying  environmental  con- 
ditions. Work  was  undertaken  to  develop  methods 
to  quantify  contaminant  problems.  This  informa- 
tion will  also  be  used  as  input  in  the  development 
of  project  management  and  control  strategies  for 
contaminants  at  CE  reservoir  projects.  To  achieve 
this  objective,  existing  information  on  abiotic  and 
microbiological  processes  relating  to  contaminant 
interactions  with  sediment  and  water  will  be  exam- 
ined. From  this  information,  which  will  eventually 
include  state-of-the-art  descriptive  models  and  con- 
taminant management  and  control  strategies,  meth- 
ods for  determining  the  impacts  of  sediment-water 
interactions  on  reservoir  water  quality  and  con- 
taminant fate  will  be  selected  and  developed.  (See 
also  W89-13231)  (Lantz-PTT) 
W89-13253 


CONTAMINANT  MODELING  FOR  CORPS  AC- 
TIVITIES. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
S.  L.  Bird. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  223-227,  8  ref. 

Descriptors:  *Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Model  studies,  'Computer  models,  Comput- 
er programs,  Water  quality  control. 

A  variety  of  chemical  fate  models  may  be  useful  to 
managers  when  the  presence  of  toxic  substances 
complicate  project  operations.  Available  computer 
models,  processes  incorporated  in  each,  guidance 
for  applying  these  models  to  Corps  activities,  and 
data  requirements  and  complexity  of  these  models 
are  discussed.  Two  different  categories  of  model- 
ing are  considered:  (1)  simplified  screening  tech- 
niques; and  (2)  high  resolution  models.  Simplified 
screening  techniques  require  little  field  data  and 
could  be  applied  with  less  than  one  man  month 
worth  of  effort.  Although  these  techniques  offer 
limited  resolution  and  typically  supply  an  order  of 
magnitude  type  analysis,  their  application  can  pro- 
vide guidance  in  the  identification  of  potential 
problems,  sensitivity  of  the  system  to  particular 
parameters,  and  direction  for  future  data  collection 
efforts.  The  high  resolution  models  offer  more 
detailed  system  resolution,  require  months  to  years 
of  effort  for  application,  and  typically  involve  sub- 
stantial field  data  collection  for  meaningful  model 
implementation.  (See  also  W89-13231)  (Lantz- 
PTT) 
W89-13254 


ADVANCES  IN  LABORATORY  TESTING  TO 
QUANTITATIVELY  DESCRIBE  SEDIMENT- 
WATER  INTERACTIONS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  M.  Brannon,  and  T.  E.  Myers. 
IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary  23-25,    1988,   Charleston,    South   Carolina. 
(1988).  p  228-241,  5  fig,  32  ref. 

Descriptors:  'Path  of  pollutants,  'Spoil  banks, 
•Testing  procedures,  'Dredging  wastes,  'Sedi- 
ment water-interfaces,  'Leaching,  Chemical  analy- 
sis, Adsorption,  Batch  tests. 

To  determine  the  impact  that  contaminants  associ- 
ated with  sediment  may  have  on  the  environment, 
laboratory  testing  of  sediment  is  often  conducted. 
Over  the  years  these  tests  have  taken  many  forms, 
such  as  the  elutriate  test,  column  tests,  and  bioas- 
says.  The  elutriate  test  and  many  of  the  tests  used 
today  to  test  sediment  and  solid  wastes  are  batch 
tests.  Batch  leaching  tests  in  combination  with 
column  leaching  tests  are  currently  being  investi- 


gated at  the  Waterways  Experiment  Station 
(WES)  as  a  means  of  providing  planning  level 
assessments  of  leachate  quality  in  confined  disposal 
facilities  containing  contaminated  dredged  materi- 
al. The  theory  of  contaminant  partitioning  (to  de- 
scribe the  adsorption  of  contaminants  and  other 
compounds  of  interest  on  soils,  sediments,  and 
other  solid  phases),  the  current  state  of  develop- 
ment of  batch  test  procedures  used  for  obtaining 
distribution  coefficients,  and  some  uses  for  the 
distribution  coefficients  were  examined.  The  ex- 
traction procedure  (EP)  and  Toxicity  Characteris- 
tic Leach  Procedure  (TCLP)  are  criteria-compari- 
son type  tests  developed  out  of  regulatory  necessi- 
ty for  standardized  procedure  but  they  do  not 
provide  information  on  leaching  kinetics  or  on 
equilibrium  desorption  coefficients  for  the  solid 
and  aqueous  phases.  The  elutriate  test,  which  is 
also  fast  and  standardized,  was  designed  to  simu- 
late a  specific  disposal  situation  for  a  specific  type 
of  dredged  material.  Elutriate  data  can  be  extrapo- 
lated to  the  field  situation  but  because  of  the  com- 
plexity of  the  sediment  system,  it  is  not  likely  that  a 
single  batch  test  could  adequately  simulate  the 
process.  Results  from  batch  tests,  column  tests,  and 
a  permeant-porous  media  equation,  are  being  used 
to  test  the  hypothesis  that  contaminant  interphase 
transfer  can  be  described  as  equilibrium-controlled, 
linear  desorption.  (See  also  W89-13231)  (Lantz- 
PTT) 
W89-13255 


APPROACH  FOR  ASSESSING  IMPACTS  OF 
IN-PLACE  CONTAMINATED  SEDIMENTS  ON 
WATER  QUALITY. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
T.  L.  Hart,  D.  Gunnison,  and  J.  M.  Brannon. 
IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary  23-25,    1988,   Charleston,    South   Carolina. 
(1988).  p  242-250,  2  ref. 

Descriptors:  'Sediment  contamination,  'Water 
pollution  sources,  'Water  quality,  Environmental 
effects,  Costs,  Sediment  characteristics,  Hydrodyn- 
amics, Fate  of  pollutants,  Cost-benefit  analysis. 

A  concept  that  can  be  used  by  Corps  of  Engineers 
(CE)  planners  to  identify  and  quantify  environ- 
mental impacts  from  in-place  contaminated  sedi- 
ments on  a  water  body  is  considered.  The  basic 
idea  is  to  allow  the  project  planner  the  ability  to 
identify  and  quantify  environmental  impacts  from 
in-place  sediments  on  the  water  quality  of  the 
water  body,  thereby  allowing  for  an  accurate  eval- 
uation of  the  project  cost  vs.  benefits  from  remov- 
ing the  existing  sediments.  Various  factors  which 
will  influence  this  assessment  include:  sediment 
characteristics,  concentration  and  type  of  contami- 
nants in  the  sediments,  system  hydrodynamics, 
contaminant  sources,  and  existing  and  proposed 
uses  of  the  water  body.  The  concept  can  be  ap- 
plied through  a  three-phase  approach  which  allows 
quantification  of  cost  and  benefits  associated  with 
in-place  sediments  and  proposed  actions.  By  using 
a  three-phase  approach  that  incorporates  the  maxi- 
mum use  of  existing  data  during  Phase  I,  cost  for 
field  data  collection  and  analyses  can  be  kept  to  a 
minimum.  By  using  a  phase  approach  decision 
points  can  be  incorporated  during  each  phase  for 
assessing  proposed  benefits  to  be  gained  from  col- 
lection and  analysis  of  additional  data  which  may 
be  disproportionate  to  the  incurred  cost.  In  the 
Grand  Calumet  River/Indiana  Harbor  Canal 
(GCR/IHC)  case  study,  the  approach  was  limited 
to  Phase  I  with  limited  data  collection  under  Phase 
II.  Based  on  the  analyses  of  existing  data,  it  was 
concluded  that  insufficient  data  exist  to  quantify 
benefits.  A  report  was  prepared  that  delineated  the 
findings  and  made  recommendations  on  additional 
studies.  To  provide  for  flexibility,  recommenda- 
tions for  future  studies  were  given  at  three  study 
levels.  This  approach  allows  the  Chicago  District 
the  option  of  tailoring  studies  to  meet  specific 
objectives  for  maximum  benefit  at  lowest  cost. 
(See  also  W89- 13231)  (Lantz-PTT) 
W89-13256 


EVALUATING  BIOAVAILABILITY  OF  NEU- 
TRAL ORGANIC  CHEMICALS  IN  SEDI- 
MENTS: A  CONFINED  DISPOSAL  FACILITY 
CASE  STUDY. 


Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  U.  Clarke,  V.  A.  McFarland,  and  J.  Dorkin. 
IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary  23-25,    1988,   Charleston,    South   Carolina. 
(1988).  p  251-268,  8  fig,  3  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Model 
studies.'Bioaccumulation,  'Waste  disposal,  'Sedi- 
ment contamination,  Polychlorinated  biphenyls, 
Biological  studies,  Tissue  analysis,  Fish,  Inverte- 
brates. 

A  simple  model  for  bioaccumulation  potential  and 
bioavailability  of  neutral  chemicals  from  sediments 
was  applied  in  a  Chicago  Area  confined  disposal 
facility  (CDF)  case  study.  Tissue  residues  of  total 
polychlorinated  biphenyls  (PCBs)  in  a  number  of 
fish  and  invertebrates  within  the  CDF  consistently 
reflected  contamination  of  the  sediments.  Ratios  of 
residues  to  sediment  contamination  were  approxi- 
mately constant  regardless  of  species  when  con- 
centration data  were  normalized  on  sediment  or- 
ganic carbon  and  on  organism  lipid.  Steady-state 
conditions  between  sediment  and  organism  con- 
tamination appear  to  exist  within  the  CDF  for  all 
organisms  analyzed,  including  those  fish  that  nor- 
mally are  not  thought  to  have  direct  contact  with 
the  sediments.  Comparison  of  organism- 
residue:sediment-contamination  relationships  at 
sites  outside  the  CDF  indicated  non-steady-state 
conditions  where  high  sediment  contamination  ex- 
isted. Higher  tissue  residues  than  are  predicted  by 
the  model  were  found  in  biota  taken  from  a  site  of 
low  sediment  contamination.  This  result  is  consist- 
ent with  other  recent  laboratory  and  field  results, 
but  is  not  accounted  for  in  the  model.  (See  also 
W89-13231)  (Lantz-PTT) 
W89-13257 


RECENT  DEVELOPMENTS  IN  ESTIMATING 
POLYCHLORINATED  BIPHENYL  (PCB) 
LOSSES  FROM  CONFINED  DISPOSAL  FA- 
CILITIES. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

T.  E.  Myers,  J.  A.  Miller,  and  F.  L.  Snitz. 
IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary  23-25,    1988,   Charleston,    South   Carolina. 
(1988).  p  312-322,  9  ref. 

Descriptors:  'Spoil  banks,  'Polychlorinated  bi- 
phenyls, 'Waste  disposal,  'Path  of  pollutants, 
Leaching,  Volatility,  Permeability,  Water  quality, 
Case  studies,  Disposal  sites,  Dredging,  Dikes, 
Seepage. 

Estimates  of  polychlorinated  biphenyl  (PCB) 
losses  from  confined  disposal  facilities  for  dredged 
material  indicate  a  trend  for  increased  complexity 
in  laboratory  testing  and  computer  modeling. 
Technical  approaches  to  evaluation  of  confined 
disposal  facilities  (CDF)  containment  effectiveness 
are  evolving  toward  increased  sophistication  as 
new  issues  about  potential  migration  pathways  are 
raised.  The  new  issues  relate  to  the  adequacy  of 
available  predictive  techniques  for  seepage  losses, 
volatilization,  transport  through  permeable  dikes, 
ponded  water  quality  during  disposal,  surface 
water  quality  impacts  of  near-shore  and  in-water 
confined  disposal  facilities  with  permeable  dikes, 
and  the  technical  basis  for  trade-off  analysis. 
Recent  developments  in  estimating  PCB  release 
from  proposed  and  existing  CDFs  are  discussed. 
Site-specific  details  are  selectively  introduced  to 
illustrate  important  developments.  Two  completed 
studies  (Indiana  Harbor,  IN  and  Everett  Harbor, 
WA)  and  two  ongoing  studies  (New  Bedford 
Harbor,  MA  and  Saginaw  Confined  Disposal  Fa- 
cility, MI)  are  discussed  in  terms  of  technical  ap- 
proaches, testing  requirements,  results,  and  prob- 
lem areas.  Since  two  of  the  studies  have  not  been 
completed,  discussion  of  results  is  limited.  (See  also 
W89- 13231)  (Lantz-PTT) 
W89-13261 


EROSION  AND  RESUSPENSION  EFFECTS  OF 
HURRICANE  GLORIA  AT  LONG  ISLAND 
SOUND  DREDGED  MATERIAL  DISPOSAL 
SITES. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Corps  of  Engineers,  Waltham,  MA.  New  England 
Div. 

T.  J.  Fredette,  W.  F.  Bohlen,  D.  C.  Rhoads,  and  R. 
W.  Morton. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  323-334,  3  fig,  1  tab,  5  ref. 

Descriptors:  'Spoil  banks,  'Water  pollution 
sources,  'Hurricanes,  'Dredging,  'Waste  disposal, 
•Suspended  sediments,  Sediment  contamination, 
Erosion,  Long  Island,  Disposal  sites,  Water  cur- 
rents, Storms,  Bottom  currents. 

Dredged  material  disposal  mounds  at  water  depths 
of  20-30  m  in  Long  Island  Sound  experienced 
relatively  little  erosion  during  the  passage  of  Hur- 
ricane Gloria  on  September  27,  1985.  Hurricane 
Gloria  passed  directly  over  the  Central  Long 
Island  Sound  disposal  site  with  sustained  winds  of 
130-140  km/hr.  Bottom  currents  measured  at  a 
station  at  the  New  London  disposal  site,  approxi- 
mately 65  km  east  of  the  storm  track,  increased 
approximately  10  cm/sec  over  the  ambient  maxi- 
mum of  35  cm/sec,  and  bottom  wave  pressures 
were  significantly  perturbed  during  the  height  of 
the  storm.  Near-bottom  suspended  sediment  loads 
at  the  New  London  station  were  2  mg/L  before 
the  storm  and  increased  to  16  mg/L  in  response  to 
the  effects  of  wind-induced  waves  during  the 
storm.  Bathymetry  and  REMOTS  sediment  profil- 
ing camera  surveys  of  the  disposal  mounds  at 
Western  and  Central  Long  Island  Sound  disposal 
sites  were  conducted  in  late  October  1985,  and  the 
results  were  compared  to  surveys  from  earlier  in 
the  year.  In  addition,  the  New  London  disposal 
site  was  surveyed  in  July  1986.  At  the  Central 
Long  Island  Sound  disposal  site,  only  the  mound 
designated  CS-1  (with  a  silt  cap)  had  a  detectable 
volume  change.  The  volume  change  observed  at 
this  mound  may  have  occurred  because  of  both 
erosion  and  consolidation.  At  the  Western  Long 
Island  Sound  and  New  London  disposal  sites,  no 
difference  in  volume  or  minimum  depth  were  ob- 
served at  the  sites'  mounds.  Results  of  this  study 
provide  increased  confidence  in  the  stability  of 
dredged  material  disposal  mounds  at  similar  and 
greater  depths  and  the  caps  used  to  isolate  more 
contaminated  material.  (See  also  W89-13231)  (Au- 
thor's abstract) 
W89- 13262 


SURFACE  AND  GROUNDWATER  MONITOR- 
ING AT  TIMES  BEACH  CONFINED  DISPOS- 
AL FACTLITY,  BUFFALO,  NEW  YORK. 

Corps  of  Engineers,  Buffalo,  NY.  Water  Quality 
Section. 
R.  P.  Leonard. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  362-389,  5  fig,  17  tab,  1  ref. 

Descriptors:  'Water  pollution  prevention,  'Moni- 
toring, 'Waste  disposal,  'Lake  Erie,  'Spoil  banks, 
•Path  of  pollutants,  'Times  Beach,  Disposal  sites, 
Groundwater  quality,  Heavy  metals,  Leaching,  Ni- 
agara River,  Monitoring  wells,  Groundwater  level, 
Aquifers. 

The  October  1984  report  of  the  Niagara  River 
Toxics  Committee  identified  the  Times  Beach 
Confined  Disposal  Facility  (CDF)  as  a  possible 
source  of  contamination  to  the  Niagara  River.  In 
addition,  the  Times  Beach  CDF  was  cited  under 
the  Comprehensive  Environmental  Response, 
Compensation  and  Liability  Act  of  1980 
(CERCLA)  for  the  possible  release  of  hazardous 
substances.  The  54-acre  Times  Beach  CDF  was 
used  from  the  period  of  1972  to  1976  for  the 
confined  disposal  of  polluted  sediment  dredged 
from  Federal  navigation  channels  in  the  Buffalo 
Harbor,  the  Buffalo  River,  and  the  Black  Rock 
Channel.  Although  the  Times  Beach  area  is  owned 
by  the  City  of  Buffalo,  permission  to  install  moni- 
toring wells  was  granted  to  the  Buffalo  District  by 
the  City.  The  primary  purpose  of  well  installations 
was  to  determine  the  extent  to  which  heavy  metal 
and  organic  pollutants  contained  in  the  dredge 
material  might  be  influencing  groundwater  quality. 
Groundwater  levels  in  wells  were  also  periodically 
monitored  to  determine  any  relationship  between 
lake  water  levels  and  groundwater  levels.  The  data 


suggests  that  significant  heavy  metals  and  organic 
contamination  are  associated  with  filterable  and 
colloidal  solids  in  groundwater  or  suspended  sedi- 
ment in  the  ponded  areas  of  Times  Beach.  Filtered 
samples  generally,  but  not  always,  showed  lower 
levels  of  contaminants.  Even  filtered  samples  will 
have  considerable  colloidal  particulates  associated 
with  them  when  it  is  considered  that  the  filter  size 
is  0.45  microns  and  colloidal  particles  range  in  size 
from  approximately  1  micron  to  0.0001  microns. 
The  data  indicates  that  groundwater  below  the 
dredge  material  is  not  being  contaminated  by 
leaching  from  the  overlying  dredge  material  even 
though  it  is  a  permeable  sandy  aquifer.  Contami- 
nants attached  to  the  sediment  do  not  solubilize 
significantly  into  the  overlying  pond  water  at  the 
site.  Suspended  sediments  in  unfiltered  samples 
may  contain  contaminants  exceeding  national 
standards.  To  the  extent  that  sediments  and  sus- 
pended sediment  are  retained  in  the  confined  dis- 
posal facility,  contaminants  are  greatly  excluded 
from  adjoining  Lake  Erie  water.  (See  also  W89- 
13231)  (Lantz-PTT) 
W89-13265 


NORTH  CAROLINA  SANITARY  LANDFILLS: 
LEACHATE  GENERATION,  MANAGEMENT, 
AND  WATER  QUALITY  IMPACTS. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of 
Civil  Engineering. 
R.  C.  Borden,  and  T.  M.  Yanoschak. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-204432/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  243, 
(UNC-WRRI-89-243),  March  1989.  53p,  4  fig,  10 
tab,  50  ref,  append.  Project  WRRI  70087. 

Descriptors:  'Leachates,  'Solid  waste  disposal, 
'Monitoring,  'Groundwater  pollution,  'North 
Carolina,  Landfills,  Water  pollution  sources,  Or- 
ganic wastes,  Inorganic  wastes,  Heavy  metals. 

The  most  widely  used  method  of  solid  waste  dis- 
posal in  North  Carolina  is  burial  in  unlined  munici- 
pally operated  sanitary  landfills  (SLFs).  A  statisti- 
cal analysis  of  existing  surface-and  groundwater 
monitoring  data  from  71  municipal  sanitary  land- 
fills was  performed  to  assess  the  impact  of  North 
Carolina  SLFs  on  surface-and  groundwater  qual- 
ity. A  total  of  322  surface  and  411  groundwater 
quality  records  was  analyzed  using  the  SAS  data 
system.  Almost  all  the  landfill  records  included 
inorganic  and  heavy  metal  analyses  while  approxi- 
mately half  of  the  records  also  include  organic 
scans  by  GC/MS.  Groundwater  quality  violations 
were  detected  for  organic  or  inorganic  pollutants 
at  53%  of  the  landfills  examined  with  adequate 
monitoring  data.  The  severity  of  groundwater  con- 
tamination at  SLFs  appears  to  be  highly  variable. 
At  many  of  the  landfills  with  groundwater  quality 
problems,  a  50%  reduction  in  pollutant  concentra- 
tion would  eliminate  all  violations.  At  a  few  isolat- 
ed landfills,  extremely  high  concentrations  of  or- 
ganic and  inorganic  pollutants  have  been  detected. 
At  these  landfills,  greater  than  99.99%  reductions 
would  be  required  to  meet  existing  standards. 
These  results  suggest  that:  (1)  most  landfills  do 
contaminate  groundwater;  (2)  the  severity  of  con- 
tamination is  highly  variable;  and  (3)  the  existing 
monitoring  program  is  reasonably  effective  at  de- 
tecting widespread  trends.  (Lambert-UNC-WRRI) 
W89-13318 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  4. 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

M.  Planert,  and  J.  Pritchett. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4133, 
1989.  31p,  3  fig,  1  pi,  2  tab,  28  ref. 

Descriptors:  'Aquifers,  'Carbonate  rocks, 
'Groundwater  movement,  Potentiometric  level, 
'Water  pollution,  'Geohydrology,  'Alabama. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Alabama  Department  of  Environmental  Man- 


agement, is  conducting  a  series  of  geohydrologic 
studies  to  delineate  the  major  aquifers  (those  which 
provide  water  for  public  supplies)  in  Alabama, 
their  recharge  areas,  and  areas  susceptible  to  con- 
tamination. This  report  summarizes  these  factors 
for  two  major  aquifers  in  Area  4-Calhoun,  Jeffer- 
son, St.  Clair,  Shelby,  and  Talladega  Counties.  The 
major  aquifers  in  the  study  area  are  in  Cambrian 
and  Ordovician  and  Mississippian  rocks.  Highest 
yields  from  aquifers  are  associated  with  solution 
openings  in  carbonate  rocks.  Springs  in  the  area 
provide  substantial  amounts  of  water  for  municipal 
supply.  Coldwater  Spring  provides  17  million  gal 
of  water/day  to  the  city  of  Anniston,  the  largest 
groundwater  user  in  the  area.  All  recharge  areas 
for  the  aquifers  are  susceptible  to  contamination 
from  land  surface.  Two  conditions  exist  in  the 
study  area  that  may  cause  the  aquifers  to  be  highly 
susceptible  to  contamination  on  a  local  scale:  frac- 
turing of  rock  materials  due  to  faulting  and  the 
production  of  a  porous  cherty  soil  through  weath- 
ering. Where  sinkholes  are  present,  there  may  be  a 
direct  connection  between  the  land  surface  and  the 
aquifer.  Areas  with  sinkholes  are  considered  to  be 
extremely  susceptible  to  contamination.  (USGS) 
W89-13325 


SOURCES  AND  CONCENTRATIONS  OF  DIS- 
SOLVED SOLIDS  AND  SELENIUM  IN  THE 
SAN  JOAQUIN  RTVER  AND  ITS  TRIBUTAR- 
IES, CALIFORNIA,  OCTOBER  1985  TO 
MARCH  1987. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

D.  G.  Clifton,  and  R.  J.  Gilliom. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $5.75,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4217,  June  1989. 
33p,  8  fig,  6  tab,  23  ref. 

Descriptors:  'Water  pollution  sources,  'California, 
'San  Joaquin  River,  'Kesterson  Reservoir,  'Sele- 
nium, 'Trace  elements,  Rivers,  Sediments. 

Sources  and  concentrations  of  dissolved  solids  and 
selenium  in  the  San  Joaquin  River  and  its  tributar- 
ies, California,  were  assessed  by  a  mass-balance 
approach  to  determine  the  effects  of  tile-drain 
water  and  irrigation-return  flows  on  the  river.  The 
study  included  low-flow  periods  from  October 
1985  to  mid-February  1986  and  mid-May  1986 
through  March  1987,  and  a  high-flow  period  from 
mid-February  to  mid-May  1985.  During  the  com- 
bined low-flow  period,  the  dissolved-solids  load 
from  eastside  tributaries  and  the  upper  San  Joaquin 
River  accounted  for  only  18%  of  the  total  load  at 
Vernalis,  located  farthest  downstream,  even 
though  they  accounted  for  71%  of  the  streamflow. 
Salt  and  Mud  Sloughs  contributed  40%  of  the 
dissolved-solids  load  but  only  9%  of  streamflow. 
Unmeasured  sources  of  dissolved  solids  contribut- 
ed about  42%  of  the  total  load  during  low  flow.  In 
contrast,  Salt  and  Mud  Sloughs,  which  receive 
most  of  the  tile-drain  water  that  enters  the  river, 
contributed  almost  80%  of  the  total  selenium  load 
to  the  river,  and  loading  of  selenium  concentra- 
tions were  highest  in  Salt  and  Mud  Sloughs  and 
decreased  downstream  in  the  San  Joaquin  River 
with  dilution  from  eastside  tributaries.  A  State 
standard  for  dissolved  solids  of  500  mg/L  was 
exceeded  1 1  %  of  the  time  in  the  San  Joaquin  River 
at  Vernalis.  The  U.S.  Environmental  Protection 
Agency's  4-day  average  aquatic-life  criterion  of  5 
micrograms/L  of  selenium  was  exceeded  in  more 
than  60%  of  the  samples  from  the  sloughs  and  in 
about  20%  of  the  samples  from  the  San  Joaquin 
River,  just  downstream  of  the  Merced  River. 
(USGS) 
W89-13327 


INVESTIGATION  OF  SHALLOW  GROUND- 
WATER CONTAMINATION  NEAR  EAST 
FORK  POPLAR  CREEK,  OAK  RIDGE,  TEN- 
NESSEE. 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
J.  K.  Carmichael. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


as 
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Group  5B — Sources  Of  Pollution 

Water-Resources  Investigations  Report  88-4219, 
1989.  49p,  20  fig,  6  tab,  21  ref. 

Descriptors:  'Oak  Ridge,  'Tennessee,  'Ground- 
water pollution,  'Heavy  metals,  'East  Fork  Poplar 
Creek,  'Mercury,  'Groundwater  quality,  Organic 
compounds,  Metals,  Radioisotopes. 

Alluvial  soils  of  the  flood  plain  of  East  Fork 
Poplar  Creek  in  Oak  Ridge,  Tennessee,  are  con- 
taminated with  mercury  and  other  metals,  organic 
compounds,  and  radio-nuclides  originating  from 
the  Y-12  Plant,  a  nuclear-processing  facility  locat- 
ed within  the  U.S.  Department  of  Energy's  Oak 
Ridge  Reservation.  Observation  wells  were  in- 
stalled in  the  shallow  aquifer  of  the  flood  plain,  and 
water  quality  samples  were  collected  to  determine 
if  contaminants  are  present  in  the  shallow  ground- 
water. Groundwater  in  the  shallow  aquifer  occurs 
under  water-table  conditions.  Recharge  is  primari- 
ly from  precipitation  and  discharge  is  to  East  Fork 
Poplar  Creek.  Groundwater  levels  fluctuate  sea- 
sonally in  response  to  variations  in  recharge  and 
evapotranspiration.  During  extremely  dry  periods, 
the  water  table  drops  below  the  base  of  the  shal- 
low aquifer  in  some  flood-plain  areas.  Contami- 
nants found  in  water  samples  from  several  of  the 
wells  in  concentrations  which  equaled  or  exceeded 
drinking-water  standards  established  by  the  U.S. 
Environmental  Protection  Agency  are  antimony, 
chromium,  lead,  mercury,  selenium,  phenols,  and 
strontium-90.  Total  and  dissolved  uranium  concen- 
trations exceeded  the  analytical  detection  limit  in 
nearly  70%  of  the  wells  in  the  flood  plain.  The 
results  of  water  quality  determinations  demonstrate 
that  elevated  concentrations  of  most  trace  metals 
(and  possibly  organic  compounds  and  radionu- 
clides) were  caused  by  contaminated  sediments  in 
the  samples.  The  presence  of  contaminated  sedi- 
ment in  samples  is  suspected  to  be  the  result  of 
borehole  contamination  during  well  installation. 
(USGS) 
W89-13329 


CONSTRUCTION,  GEOLOGIC,  AND 

GROUNDWATER  DATA  FOR  OBSERVATION 
WELLS  NEAR  THE  SHELBY  COUNTY  LAND- 
FILL, MEMPHIS,  TENNESSEE. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-13335 


QUALITY  OF  BOTTOM  MATERIAL  AND 
ELUTRIATES  IN  THE  LOWER  WILLAMETTE 
RIVER,  PORTLAND  HARBOR,  OREGON. 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
G.  J.  Fuhrer. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4005, 
1989.  30p,  8  fig,  12  tab,  34  ref. 

Descriptors:  'Water  pollution  sources,  'Heavy 
metals,  'Pesticides,  'Dredging,  'Bottom  sedi- 
ments, 'Oregon,  Organic  pesticides,  Trace  metals, 
Willamette  River. 

In  October  1983  the  U.S.  Geological  Survey,  in 
cooperation  with  the  U.S.  Army  Corp  of  Engi- 
neers, collected  bottom-material  and  water  samples 
from  Portland  Harbor,  Oregon  to  determine  con- 
centrations of  trace  metals  and  organic  compounds 
in  elutriate-test  filtrate  and  bottom  material.  Of  the 
trace  metals  examined  in  bottom  material,  concen- 
trations of  cadmium  slightly  exceed  those  of  local 
rocks,  whereas  lead  and  zinc  exceedance  is  sub- 
stantially larger.  Of  the  organochlorine  compounds 
examined  in  bottom  material  chlordane,  DDD, 
DDE,  DDT,  dieldrin,  and  poly  chlorinated  biphen- 
yls  (PCB's)  were  detected  and  quantified  in  at  least 
30%  of  the  samples  tested.  A  large  DDT  concen- 
tration (2,700  microgram/kilogram)  near  Doane 
Lake  outlet  is  indicative  of  recent  contamination. 
Polychlorinated  biphenyls  are  ubiquitous  in  bottom 
sediments;  median  concentrations  are  nearly  65 
micrograms/kilogram  and  as  large  as  550  micro- 
gram/kilogram. PCB  loading  to  the  Columbia 
River  from  Willamette  River  suspended  sediment 
has  been  estimated  to  be  72  kilograms/year,  nearly 


five  times  the  PCB  dredge  load  of  15  kilogram/ 
year.  The  acid  and  base-neutral  extractable  di-n- 
butyl  phthalate  and  bis  (2-ethylhexyl)phthalate 
occur  in  sediments  of  Terminal  No.  2  in  concentra- 
tions as  large  as  1,965  and  2,200  micrograms/ 
kilogram,  respectively.  Of  the  trace  metals  exam- 
ined in  both  standard  and  oxic  elutriate-test  filtrate, 
only  copper  concentration  in  an  oxic  elutriate-test 
filtrate  (19  micrograms/L)  exceeded  the  water 
quality  criteria  (5.7  micrograms/L).  (USGS) 
W89-13336 


VERTICAL  DISTRIBUTION  OF  SELECTED 
TRACE  METALS  AND  ORGANIC  COM- 
POUNDS IN  SEDIMENTS  OF  THE  PRO- 
POSED LOWER  COLUMBIA  RIVER  EXPORT 
CHANNEL,  OREGON,  1984. 
Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

G.  J.  Fuhrer,  and  A.  J.  Horowitz. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4099, 
1989.  40p,  13  fig,  1 1  tab,  45  ref. 

Descriptors:  'Water  pollution  sources,  'Heavy 
metals,  'Pesticides,  'Dredging,  'Bottom  sedi- 
ments, 'Oregon,  'Pesticides,  Estuaries,  Vertical 
distribution,  Organic  pesticides,  Trace  metals,  Co- 
lumbia River. 

A  proposal  to  deepen  the  lower  Columbia  River 
navigation  channel  in  Oregon  prompted  a  study  of 
the  vertical  distribution  of  selected  trace  metals 
and  organic  compounds  in  bottom  sediments. 
These  data  are  needed  to  evaluate  the  effects  of 
dredging  and  disposal  operations.  Elutriation  test- 
ing of  bottom  material  indicated  chemical  concen- 
trations as  large  as  900  ug/L  for  barium,  6,500  ug/ 
L  for  manganese,  and  14  ug/L  for  nickel.  The 
amount  of  oxygen  present  during  elutriation  testing 
of  reduced  bottom  material  was  shown  to  have  a 
negligble  effect  on  manganese  elutriate-test  con- 
centrations, but  it  did  affect  barium  and  iron  con- 
centrations. Sediment-associated  organochlorine 
compounds  detected  in  bottom-sediment  core  sam- 
ples were  as  large  as  0. 1  ugAg  (micrograms/kilo- 
gram) for  aldrin,  2.0  ug/kg  for  chlordane,  27  ug/ 
kg  for  DDD,  5.0  ug/kg  for  DDE,  0.2  ugAg  for 
DDT,  0.2  ug/kg  for  dieldrin,  37  ugAg  for  PCB's 
1.0  ugAg  for  PCN's  and  1.0  ugAg  for  heptachlor 
epoxide.  Concentrations  of  cadmium,  lead,  and 
zinc  in  selected  cores  were  found  to  exceed  those 
of  local  basalts.  Concentrations  of  cadmium,  lead, 
and  zinc  were  as  large  as  3.6  ug/g,  26  ug/g,  and 
210  ug/g  respectively.  Bottom-sediment  concen- 
trations of  cadmium,  chromium,  copper,  iron,  and 
zinc  associated  with  the  less-than-100-micrometer 
size  fraction  are  larger  than  those  associated  with 
the  greater-than-100-micrometer  fraction.  (USGS) 
W89-13337 


WELL  DATA,  SURFACE-WATER  DISCHARGE, 
AND  NITRATE  CONCENTRATIONS,  FEBRU- 
ARY 1986-SEPTEMBER  1987,  IN  PARTS  OF 
THE  PASCO  BASIN,  WASHINGTON. 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89- 13340 


TRACE  ELEMENTS  IN  BED  SEDIMENTS  OF 
THE  SAN  JOAQUIN  RIVER  AND  ITS  TRIBU- 
TARY STREAMS,  CALIFORNIA,  1985. 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

D.  G.  Clifton,  and  R.  J.  Gilliom. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $5.75,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4169,  1989.  33p,  3 
fig,  14  tab,  35  ref. 

Descriptors:  'Bed  load,  'Trace  elements,  'Seleni- 
um, 'San  Joaquin  River,  'California,  'Water  pol- 
lution sources.  Path  of  pollutants,  Heavy  metals. 

Bed  sediments  were  sampled  at  24  sites  on  the  San 
Joaquin  River,  California  and  its  tributaries  in  Oc- 
tober 1985  to  assess  the  distribution  of  trace  ele- 


ments and  factors  affecting  their  concentrations. 
The  proportion  of  less  than  62-micrometer  sedi- 
ment was  significantly  (alpha  =  0.05)  correlated 
with  organic-carbon  concentrations.  Bed  sediments 
from  tributaries  originating  in  the  Sierra  Nevada 
were  much  coarser  than  sediments  in  streams 
draining  the  Coast  Range  and  western  valley.  Sele- 
nium concentrations  in  water  have  been  measured. 
Interrelations  among  trace  elements  were  exam- 
ined using  principal  component  analysis.  57%  of 
the  variance  was  accounted  for  in  the  first  two 
principal  components,  which  together  show  a  dis- 
tinct separation  between  sites  dominated  by  Coast 
Range  sediments  and  sites  dominated  by  Sierra 
Nevada  sediments.  The  third  and  fourth  compo- 
nents accounted  for  21%  of  the  variance  and  dis- 
tinguished the  mixed-source  sediments  of  the  inter- 
mittent upper  San  Joaquin  River  from  other  parts 
of  the  river  system.  Generally,  elements  in  bed 
sediments  of  the  San  Joaquin  River  and  its  tributar- 
ies were  similar  in  concentration  to  elements  in  San 
Joaquin  Valley  soils,  and  concentrations  were  far 
below  hazardous  waste  criteria.  Concentrations 
were  lower  than  in  sediments  from  some  polluted 
urban  rivers  and  water  more  comparable  to  other 
rural  agricultural  rivers.  (USGS) 
W89- 13342 


WATER  QUALITY  DATA  (OCTOBER  1987 
THROUGH  SEPTEMBER  1988)  AND  STATIS- 
TICAL SUMMARIES  (MARCH  1985 
THROUGH  SEPTEMBER  1988)  FOR  THE 
CLARK  FORK  AND  SELECTED  TRIBUTARIES 
FROM  GALEN  TO  MISSOULA,  MONTANA. 
Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89- 13347 

USE  OF  STABLE  CARBON  AND  NITROGEN 
ISOTOPES  TO  TRACE  THE  LARVAL 
STRIPED  BASS  FOOD  CHAIN  IN  THE  SACRA- 
MENTO-SAN JOAQUIN  ESTUARY,  CALIFOR- 
NIA, APRIL  TO  SEPTEMBER  1985. 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  81. 
W89-13349 


METHODOLOGY  FOR  ASSESSMENT  OF 
CONTAMINATION  OF  THE  UNSATURATED 
ZONE  BY  LEAKING  UNDERGROUND  STOR- 
AGE TANKS. 

North  Carolina  Univ.   at  Chapel  Hill.  Dept.   of 
Environmental  Sciences  and  Engineering. 
F.  A.  DiGiano,  C.  T.  Miller,  A.  C.  Roche,  and  E. 
D.  Wallingford. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-193387/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water-Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  242, 
November  1988.  71p,  29  fig,  11  tab,  35  ref.  State 
project  70057. 

Descriptors:  'Groundwater  pollution,  'Organic 
wastes,  'Oil  pollution,  'North  Carolina,  Water 
pollution  sources,  Pesticides,  Petroleum  products. 

The  groundwater  resources  in  North  Carolina  and 
the  United  States  have  been  contaminated  by  a 
variety  of  volatile  organic  pollutants  that  include 
solvents,  petroleum  products,  and  pesticides.  This 
work  focused  on  the  investigation  of  three  meth- 
ods for  measuring  a  contaminant  distribution  in  the 
subsurface:  an  ultrasonic,  mixed-solvent,  solid-core 
extraction  method;  a  nitrogen-purge,  solid-core  ex- 
traction method;  and  a  driveable  ground-probe, 
vapor-phase  sampling  method.  Laboratory  results 
demonstrate  the  theoretical  basis  and  performance 
of  each  method,  while  an  investigation  at  a  Camp 
Lejeune  site  provided  a  field  trial.  Method  devel- 
opment and  testing  are  presented  in  detail  for  all 
methods.  The  best  results  in  the  field  were  ob- 
tained with  the  ultrasonic,  mixed-solvent,  solid- 
core  extraction  method  and  the  driveable  ground- 
probe,  vapor-phase  sampling  method.  Field  data 
results  show  that  concentrations  in  each  phase  may 
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be   roughly   predicted   by    assuming    equilibrium 
among  all  phages.  (Lambert-UNC,  WRRl) 
W89-13352 

SOIL  CHEMISTRY  AND  PHOSPHORUS  RE- 
TENTION CAPACITY  OF  NORTH  CAROLINA 
COASTAL  PLAIN  SWAMPS  RECEIVING 
SEWAGE  EFFLUENT. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic   entry   see  Field   5D. 

W89-13353 

GROUNDWATER  QUALITY  ASSESSMENT  OF 
THE  DELMARVA  PENINSULA,  DELAWARE, 
MARYLAND,  AND  VIRGINIA -ANALYSIS  OF 
AVAILABLE  WATER  QUALITY  DATA 
THROUGH  1987. 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div.  _..„ 
For  primary  bibliographic  entry  see  Held  LV. 
W89-13366 

HYDROLOGICAL  AND  METEOROLOGICAL 
DATA  FOR  AN  UNSATURATED  ZONE  STUDY 
NEAR  THE  RADIOACTIVE  WASTE  MANAGE- 
MENT COMPLEX,  IDAHO  NATIONAL  ENGI- 
NEERING LABORATORY,  IDAHO--1985-86. 
Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Held  5H. 
W89-13373 

SELECTED  GROUNDWATER  DATA,  CHES- 
TER COUNTY,  PENNSYLVANIA. 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2t. 
W89-13374 

RADIONUCLDDES  IN  GROUNDWATER  AT 
THE  IDAHO  NATIONAL  ENGINEERING  LAB- 
ORATORY, IDAHO. 

Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 

L.  L.  Knobel,  and  L.  J.  Mann. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-731,  Dec  1988.  37p,  7  fig,  3 
tab,  27  ref.  Contract  DE-AI07-81  ID  12306.  Project 
ID  165. 

Descriptors:  *Water  pollution  sources,  ♦Ground- 
water pollution,  *Data  collections,  *Radioisotopes, 
•Idaho,  Radioactive  wastes,  Water  analysis. 

Sampling  for  radionuclides  in  groundwater  was 
conducted  at  the  Idaho  National  Engineering  Lab- 
oratory during  September  to  November  5   1987. 
Water  samples  from  80  wells  that  obtain  water 
from  the  Snake  River  Plain  aquifer  and  1  well  that 
obtains    water    from    a    shallow,    discontinuous 
perched-water   body    at   the   Radioactive   Waste 
Management  Complex  were  collected  and  ana- 
lyzed for  tritium,  strontium-90,  plutonium-238,  plu- 
tonium-239,     -240     (undivided),     americium-241, 
cesium- 137,  cobalt-60,  and  potassium-40-a  natural- 
ly occurring  radionuclide.  The  groundwater  sam- 
ples were  analyzed  at  the  Idaho  National  Engi- 
neering Laboratory  in  Idaho.  Tritium  and  stronti- 
um-90 concentrations  ranged  from  below  the  re- 
porting level  to  80.6  +  /-0.000005  and  193   +/- 
5x10  to  the  minus  eight  micrograms  Ci/ml,  respec- 
tively. Water  from  a  disposal  well  at  Test  Area 
North-which  has  not  been  used  to  dispose  of 
waste  water  since  September  1972-contained  122 
+  /-9xl0  to  the  minus  eleven  micrograms  Ci/ml  of 
plutonium-238,  500  +  /-20xl0  to  the  minus  eleven 
of  plutonium-239,  -240  (undivided),  21  +  /-4xl0  to 
the  minus  eleven  micrograms  Ci/ml  of  americium- 
241,  and  750  +/-20xl0  to  the  minus  eight  micro- 
grams Ci/ml  cesium-137;  the  presence  of  these 
radionuclides  was  verified  by  resampling  and  rea- 
nalysis.  The  disposal  well  had  8.9  +/-0.0000009 
micrograms  Ci/ml  of  cobalt-60  on  October  28, 
1987,  but  cobalt-60  was  not  detected  when  the  well 
was  resampled  on  January  11,  1988.  Potassium-40 
concentrations  were  less  than  the  reporting  level  in 
all  wells.  (USGS) 


W89-13377 


ALASKA  INDEX:  STREAMFLOW,  LAKE 
LEVELS,  AND  WATER  QUALITY  RECORDS 
TO  SEPTEMBER  30, 1988. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-13378 

USE  OF  GROUND  PENETRATING  RADAR  TO 
DEFINE  RECHARGE  AREAS  IN  THE  CEN- 
TRAL SAND  PLAIN. 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  It . 

W89-13382 

ETHYLENE  DIBROMIDE  (EDB)  TRENDS  IN 
THE  UPPER  FLORIDAN  AQUIFER,  SEMI- 
NOLE COUNTY,  GEORGIA,  OCTOBER  1981 
TO  NOVEMBER  1987. 

Geological   Survey,   Doraville,   GA.   Water   Re- 
sources Div. 
J.  B.  McConnell. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  89-4034, 
1988.  lip,  4  fig,  1  tab,  6  ref. 

Descriptors:  'Water  quality,  *Path  of  pollutants, 
♦Pesticides,  *Organic  pesticides,  ♦Georgia, 
♦Groundwater  pollution,  Agricultural  chemicals, 
Halogenated  pesticides,  Floridan  Aquifer. 

Results  of  an  investigation  to  assess  the  persistence 
and  trends  of  ethylene  dibromide  (EDB)  in  the 
Upper  Floridan  aquifer,  in  Georgia  indicate  that  in 
November  1987,  EDB  was  present  in  the  ground- 
water 4  years  after  it  was  last  applied  as  a  soil 
fumigant  in  the  intensively  farmed  area  of  central 
Seminole  County.  At  that  time,  EDB  was  detected 
in  water  samples  from  one  domestic  well  and  four 
irrigation  wells.  Concentrations  ranged  from  less 
than  0.01  micrograms/L  to  3.3  micrograms/L.  The 
investigation    in    November    1987    revealed    the 
groundwater  contamination  was  limited  to  the  4- 
sq-mi  area  in  the  vicinity  of  Buck  Hole,  a  sinkhole 
in  a  swampy  depression  in  the  central  part  of  the 
County.  In  three  of  the  five  wells  in  which  EDB 
was  detected,  concentrations  have  not  changed 
significantly  since  August  1983.  However,  in  one 
irrigation  well  near  Buck  Hole,  the  concentration 
decreased  from  110  to  0.7  microgram/L  since  Oc- 
tober 1981.  In  another  irrigation  well  near  Buck 
Hole,   the   concentration   decreased   from   26   to 
about  2.5  microgram/L  during  that  period.  The 
groundwater  level  data  indicate  that  from  Buck 
Hole,  the  hydraulic  gradient  in  the  Upper  Floridan 
aquifer  is  about  2.8  ft/mi  toward  the  east.  Howev- 
er, the  movement  of  EDB  from  the  area  of  rela- 
tively high  concentration  near  Buck  Hole  in  the 
direction  of  inferred  flow  lines  is  not  apparent. 
Although  concentration  gradients  were  not  detect- 
ed along  flow  lines,  the  movement  of  water  in- 
duced by  pumping  wells  W4  and  W5  produced 
short-term   decreasing   and   increasing   trends   in 
EDB  Concentrations  in  wells  W4  and  W5,  respec- 
tively. (USGS) 
W89-13386 


NATIONAL  WATER  SUMMARY  1986  -HY- 
DROLOGICAL CONDITIONS  AND  GROUND- 
WATER QUALITY. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-202691/ 
AS  Price  codes:  A22  in  paper  copy  only.  USGS 
Water-Supply  Paper  2325,  1988.  560p,  315  fig,  10 
tab.  Compiled  by  D.  W.  Moody,  J.  E.  Carr,  E.  B. 
Chase,  and  R.  W.  Paulson. 

Descriptors:  ♦Groundwater  quality,  ♦Groundwat- 
er pollution,  ♦Groundwater  management,  ♦United 
States,  ♦Hydrology,  ♦Nonpoint  pollution  sources, 
♦Water  pollution  sources,  Ambient  groundwater 
quality,  Radon,  Waste  sites. 


This  report,  the  fourth  of  an  annual  series  describ- 
ing   the    Nation's    water    resources,    focuses    on 
groundwater  quality  and  summarizes  the  ambient 
quality   of  groundwater   in   the   principal   water- 
supply  aquifers  and  describes  the  nature  and  extent 
of  groundwater  contamination  in  each  state,  the 
District  of  Columbia,   and  the  territories.   Each 
summary    contains    multicolor    illustrations    that 
show  selected  geographic  features  and  the   1985 
population  distribution;  the  location  of  principal 
aquifers  and  presentations  of  data  related  to  water 
quality  in  those  principal  aquifers;  and  the  location 
of  selected  waste  sites,  areas  of  naturally  impaired 
groundwater  quality,  and  areas  reflecting  human- 
induced  contamination.  Also  summarized  are  the 
State  agencies,  laws,  and  regulations  involved  in 
groundwater  quality  management.  Other  parts  of 
the  report  provide  a  review  of  significant  hydro- 
logic  events  in  the  1986  water  year;  describe  the 
major  factors  that  control  groundwater  quality  and 
illustrate  by  six  case  studies  the  ways  in  which 
groundwater  can  become  contaminated  from  point 
and    nonpoint    sources    and    the    water    quality 
changes  that  take  place  as  the  contaminants  move 
through  the  flow  system;  and  discuss  the  role  of 
the  U.S.  Environmental  Protection  Agency  and 
the  Federal  Government  in  groundwater  protec- 
tion, and  the  results  of  a  study  of  State  and  local 
groundwater  protection  strategies  conducted  by 
the  National  Research  Council.  A  selected  listing 
of  chemicals  and  common  names  of  organic  com- 
pounds referenced  in  the  report  and  a  tabulation  of 
national   primary   and   secondary   drinking-water 
regulations  complete  the  report.  (USGS) 
W89-13395 

COMPUTATION  OF  THREE-DIMENSIONAL 
ADVECnON-DOMTNATED  SOLUTE  TRANS- 
PORT IN  SATURATED  AQUIFERS. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 
and  Environmental  Engineering. 
A.  D.  Koussis,  D.  Syriopoulou,  and  G. 
Ramanujam. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-214472/ 
AS  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  January  1989.  132p,  64  fig,  11 
tab,  57  ref.  USGS  Contract  14-08-0001-G1296. 

Descriptors:  ♦Model  studies,  ♦Solute  transport, 
♦Computer  models,  ♦Advection,  Saturated 
aquifers,  Groundwater,  Water  pollution  sources, 
Path  of  pollutants,  Landfills,  Dispersivity,  Two- 
dimensional  models,  Simulation  analysis,  Three  d> 
mensional  models. 

The  objective  has  been  to  deliver  an  accurate  and 
efficient  computational  tool  for  three-dimensional 
groundwater  solute  transport  with  grid  sizes  and 
resolution  required  for  field  applications  that  will 
enable  geohydrologists  to  carry  out  routinely  a 
credible  analysis  and  prediction  of  groundwater 
contamination.  Efficient  methodologies  have  been 
devised  that  acknowledge  the  nature  of  advection- 
dominated  transport,  and  address  the  problem  of 
transverse  numerical  diffusion  caused  by  grid  am- 
sotropy.  A  suite  of  models  has  been  constructed 
suitable  for  simulating  transport  in  a  steady  flow 
field.  The  final  tests  entailed  simulation  of  the 
chloride  plume  observed  under  the  Borden  landfill 
in  Ontario,  Canada.  The  2-D  and  a  3-D  simulation 
study  can  be  quite  different.  These  conclusions 
should  be  accepted  as  being  site  specific  and  some- 
what impaired  by  the  uncertainty  of  data  on  3-D 
domain  geometry,  on  surface  definition  and  on 
concentration  distribution.  (USGS) 
W89-13396 


ESTIMATING  POTENTIAL  GROUND  AND 
SURFACE  WATER  POLLUTION  FROM  LAND 
APPLICATION  OF  POULTRY  LITTER-II. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
D.  C.  Wolf,  J.  T.  Gilmour,  and  P.  M.  Gale. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-214365/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville,  Publication  No.  137,  June  1988.  34p, 
9  fig,  6  tab,  29  ref.  USGS  Project  G-1409-3. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


3 


Descriptors:  •Nitrogen,  'Manure,  'Farm  wastes, 
•Nutrients,  Water  quality,  Arkansas,  Waste  dispos- 
al, Water  pollution  sources,  Pollutant  identifica- 
tion, Land  disposal. 

In  Arkansas,  approximately  1  Tg  of  poultry 
(Gallus  gallus  domesticus)  manure  and  litter  is 
produced  annually.  These  waste  products  are  com- 
monly applied  to  pastures  as  a  soil  amendment  or 
fertilizer,  but  excessive  application  rates  and  poor 
management  practices  could  result  in  nutrient  con- 
tamination of  ground  and  surface  water.  The  pur- 
pose of  this  study  was  to:  (1)  assess  the  nutrient 
concentrations  in  poultry  manure  and  (2)  evaluate 
the  nitrogen  loss  from  land-applied  poultry  litter 
and  manure  due  to  ammonia  volatilization.  Analy- 
ses for  total  Kjeldahl  nitrogen  (TKN),  inorganic 
nitrogen  (N),  phosphorus  (P),  and  potassium  (K) 
were  compared  in  12  wet  and  dry  hen  manure 
samples.  Drying  the  manure  reduced  the  TKN 
from  57  to  40  g  NAg  on  a  dry  weight  basis  in  wet 
and  dry  manure,  respectively.  The  N  sub  i  in  the 
manure  was  in  the  ammoniacal  form  with  values  of 
19  and  2  g  NAg  for  wet  and  dry  manure,  respec- 
tively. The  P  and  K  levels  were  not  influenced  by 
drying  the  manure  and  had  values  of  24  and  21  g/ 
kg,  respectively.  The  results  indicate  that  the  nitro- 
gen content  of  hen  manure  can  be  significantly 
reduced  by  drying  the  sample  prior  to  analysis.  In 
a  10-day  laboratory  study  and  an  1 1-day  field  study 
to  evaluate  ammonia  volatilization  from  surface- 
applied  hen  manure,  results  indicated  that  37%  of 
the  total  nitrogen  content  in  surface-applied  poul- 
try waste  can  be  lost  due  to  ammonia  volatiliza- 
tion. Results  indicate  that  soil  and  environmental 
conditions  play  a  critical  role  in  determining  the 
potential  for  nitrate  pollution  of  ground  and  sur- 
face water  when  poultry  manure  and  litter  are 
surface-applied  to  pastures.  (Wolf-AR  U.,  WRRC) 
W89-13399 


INFLUENCE  OF  DISCHARGE  AND  URBAN- 
IZATION ON  THE  CONCENTRATION,  SPECI- 
ATION,  AND  BIOAVAILABILITY  OF  TRACE 
METALS  IN  THE  RARITAN  RD7ER,  NEW 
JERSEY. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Geological  Sciences. 
F.  McLaughlin,  G.  M.  Ashley,  and  W.  H. 
Ren  wick. 

Available  from  National  Technical  Information 
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Discharge. 

The  Raritan  River  and  its  tributaries  are  a  vital 
drinking  water  and  recreational  resource  in  central 
New  Jersey.  These  waters  also  serve  as  disposal 
media  for  municipal  and  industrial  wastes  and 
urban  stormwater  runoff.  Rapid  development  over 
the  last  several  decades  has  intensified  the  pres- 
sures on  the  quality  and  use  of  Raritan  waters.  The 
concentration  and  speciation  of  ten  trace  metals 
(Ag,  As,  Cd,  Cr,  Cu,  Co,  Hg,  Ni,  Pb,  Zn)  were 
investigated  in  the  Raritan  Basin.  From  September 
1985  to  April  1987,  120  depth-integrated  samples 
were  collected  at  four  locations  and  analyzed  by 
Direct-Current  Plasma  Atomic  Emission  Spec- 
trometry (DCP-AES)  for  concentrations  of  dis- 
solved, particulate-associated,  total,  and  suspended 
sediment  trace  metals.  The  suspended  sediment 
underwent  sequential  extraction  following  tech- 
niques which  define  five  geochemical  species  of 
trace  metals  within  particulates:  exchangeable,  car- 
bonate, Fe/Mn  oxide,  organic,  and  residual.  The 
concentrations  of  trace  metals  readily  available, 
potentially  available,  and  not  available  to  aquatic 
and  terrestrial  biota  are  also  reported.  Discharge  is 
the  most  important  factor  influencing  the  concen- 
tration and  speciation  of  trace  metals  in  the  Raritan 
River  and  its  tributaries.  Seasonal  variations  affect 
speciation  patterns,  but  have  a  minor  impact  on 


concentration  and  availability  to  biota.  The  sub- 
basin  draining  a  more  urbanized  area  in  the  Raritan 
Basin  appeared  to  have  elevated  concentrations 
and  increased  biological  availability  of  trace  metals 
relative  to  less  urbanized  basins.  (McLaughlin-Rut- 
gers  U.) 
W89- 13402 


EVALUATION  OF  METHODS  FOR  THE  ESTI- 
MATION OF  TRIBUTARY  MASS  LOADING 
RATES. 
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fiche. Technical  Report  No.  187,  June  1989.  50p, 
14  fig,  4  tab,  35  ref.  USGS  Contract  14-08-0001- 
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Tributary  loading  estimation  methods  were  evalu- 
ated for  application  to  a  range  of  tributary  types 
including  highly  event  responsive  systems.  Evalua- 
tions were  performed  by  conducting  retrospective 
studies  with  comprehensive  sets  of  field  data  for 
flow  rates  and  total  phosphorus  concentrations. 
Four  estimators  from  three  broad  categories  were 
selected  for  study  based  on  their  performance  in 
previous  research.  Estimators  were  evaluated  using 
Monte  Carlo  sampling  studies  in  which  random 
subsamples  of  complete  loading  records  were  used 
to  estimate  annual  mass  loads.  These  estimates 
were  then  compared  to  'true'  loads  determined  by 
calculations  using  the  entire  record.  Beale's  Ratio 
Estimator  consistently  provided  unbiased  esti- 
mates, although  stratification  was  necessary  under 
event  sampling.  Differences  in  hydrograph  charac- 
teristics played  a  strong  role  in  the  overall  level  of 
estimate  error  and  in  the  amount  of  bias  in  averag- 
ing and  regression  estimators.  Characteristics  that 
are  hypothetically  responsible  for  the  level  of  esti- 
mate error  in  different  tributaries  include  frequen- 
cy, magnitude,  and  duration  of  high  flow  events. 
Sensitivity  studies  are  currently  underway  to  de- 
termine which  of  these  characteristics  introduce 
the  greatest  error.  Daily  flow  simulation  models  to 
be  used  in  sensitivity  studies  are  described. 
(Wright-Purdue  U.) 
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CONTRIBUTION  OF  SUBSOIL  AND  AQUIFER 
MICROORGANISMS  TO  GROUNDWATER 
QUALITY. 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 
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Available  from  National  Technical  Information 
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Little  information  about  the  microbiology  of  the 
subsurface  environment  is  available.  This  study 
was  conducted  to  better  understand  the  microbi- 
ology and  microbial  processes  that  occur  in  the 
subsurface  under  a  typical  midwestern  agricultural 
soil.  A  26  m  bore  was  installed  in  November  of 
1988.  Sterile  collections  of  soils  were  made  at  17 
different  depths.  A  physical  as  well  as  biological 
investigation  of  the  subsurface  materials  was  con- 
ducted. Among  the  measured  parameters  were  par- 
ticle size  analysis,  carbon,  carbonates,  nitrogen, 
phosphorus,  potassium,  and  water  holding  capac- 
ity. The  level  of  three  pesticides,  atrazine,  meto- 
lachlor, and  alachlor  was  determined.  Microbial 
biomass  was  assessed  using  direct  counts,  phospho- 
lipid content,  and  plate  counts.  The  ability  of  mi- 
crobial populations  resident  in  the  strata  to  use 
glucose,    phenol,    aniline,     14C-ring    labeled    2- 


methyl-6-ethyl-aniline,  14C-ring  labeled  metolach- 
lor, 14-C-carbonyl  labeled  metolachlor,  and  atra- 
zine was  assessed.  Physical  analysis  indicated  that 
the  site  contained  up  to  17  different  strata.  The  site 
materials  were  primarily  glacial  tills  with  high 
carbonate  content.  Microbial  numbers  and  activity 
in  the  tills  was  much  lower  than  either  in  the 
surface  materials  or  the  aquifer  located  at  25m. 
(Wright-Purdue) 
W89- 13406 


5C.  Effects  Of  Pollution 


ACID  PRECIPITATION  EFFECTS  ON 
GROWTH  AND  YIELD  RESPONSES  OF 
TWENTY  SOYBEAN  AND  TWELVE  SNAP 
BEAN  CULTTVARS. 

North  Carolina  Agricultural  and  Technical  State 

Univ.,  Greensboro.   Dept.  of  Plant  Science  and 

Technology. 

M.  R.  Reddy. 
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Greenhouse  studies  were  conducted  to  determine 
the  effects  of  simulated  acid  precipitation  on 
growth,  yield,  and  nutrient  content  of  soybean 
(Glycine  max  (L.)  Merr.)  and  snap  bean  (Phaseolus 
vulgaris  L.).  Twenty  cultivars  of  soybean  and 
twelve  cultivars  of  snap  bean  were  grown  in  pots 
and  treated  with  simulated  precipitation  at  pH  2.5, 
3.5,  4.5,  or  5.6  (control).  Soybean  and  snap  bean 
plants  were  treated  with  simulated  precipitation 
once  a  week  beginning  until  fruit  maturity.  Soy- 
bean plants  showed  leaf  scorching  and  yellowing 
of  leaves  at  pH  2.5  and  3.5,  whereas  snap  bean  did 
not  show  any  visible  symptoms.  Soybean  and  snap 
bean  cultivars  responded  differently  to  acid  pre- 
cipitation treatments.  McNair  700  and  Pioneer 
5482  soybean  and  Commodore  bush  and  Provider 
bush  snap  bean  cultivars  yields  were  decreased 
significantly  under  acid  treatments.  Eighteen  soy- 
bean and  10  snap  bean  cultivars  were  unaffected. 
In  general,  acid  precipitation  treatments  resulted  in 
a  greater  number  of  soybean  pods  without  seed 
compared  to  the  control.  Treatments  at  pH  3.5  and 
2.5  affected  soybean  and  snap  bean  growth  and 
yield  more  than  the  other  pH  levels.  Potassium 
content  of  soybean  shoot  decreased  significantly 
under  acid  precipitation  treatments,  whereas  Ca, 
Mg,  and  micronutrients  contents  were  not  affected 
by  low  pH  treatment.  Nutrient  content  of  snap 
bean  was  unaffected  by  acidity.  (Author's  abstract) 
W89-12174 


DIRECT  EFFECTS  OF  SIMULATED  ACID 
RAEN  ON  SEXUAL  REPRODUCTION  IN 
CORN. 

North  Carolina  State  Univ.  at  Raleigh.  Air  Quality 
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The  process  of  sexual  reproduction  in  flowering 
plants  often  exposes  pollen  grains  to  the  environ- 
ment and  the  potential  effects  of  atmospheric  depo- 
sition. Experiments  were  designed  to  determine 
whether  simulated  acid  rain  treatments  just  before 
or  after  pollinization  could  adversely  influence  re- 
productive processes  and  seed  set  in  corn  (Zea 
mays  L.).  Container-grown  corn  with  sexually 
mature  tassels  and  ears  were  exposed  once  too  the 
simulated  rain  at  four  pH  levels  for  1  hour,  begin- 
ning with  1  hour  after  artificial  pollination  or 
ending  wlO  minutes  before  artificial  pollination. 
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The  single,  artificial  pollination  deposited  an  aver- 
age of  85  pollen  grains  per  silk.  Simulated  rain 
treatment  at  pH  4.5,  3.5,  or  2.5  after  pollination 
reduced  the  percentage  seed  set  of  treated  ears  7, 
29  and  34%,  respectively,  as  compared  with  pH 
5.5.  Simulated  rain  at  pH  5.5  after  pollination  re- 
duced seed  set  24%  as  compared  with  no-rain 
controls.  The  pH  of  simulated  rain  applied  before 
pollination  did  not  affect  seed  set,  and  pH  5.5  rain 
applied  before  pollination  had  no  effects  on  seed 
set  compared  to  no-rain  controls.  Microscopic  ob- 
servations indicted  that  pollen  germination  and 
pollen  tube  penetration  of  the  silk  were  completed 
by  the  time  the  rain  treatments  began  1  hour  after 
pollination.  This  infers  that  simulated  acid  rain 
influenced  pollen  tubes  after  they  entered  the  silks. 
These  results  suggest  that  plant  sexual  reproduc- 
tion could  be  adversely  affected  by  acidic  precipi- 
tation at  pH  levels  observed  for  rain  events  in 
eastern  North  America.  (Author's  abstract) 
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TEMPORAL  VARIATION  IN  NITRATE  AND 
NUTRIENT  CATIONS  IN  DRAINAGE  WATERS 
FROM  A  DECIDUOUS  FOREST. 

Great  Lakes  Forestry  Research  Centre,  Sault 
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Temporal  variations  in  soil  solution  and  stream 
chemistry  were  examined  in  1984  in  an  undisturbed 
sugar  maple-yellow  birch  (Acer  saccharum 
Marsh.-Betula  alleghaniensis  Britton)  forest  in  the 
Turkey  Lakes  Watershed,  Ontario.  Nitrate  was  the 
dominant  anion  associated  with  cation  depletion 
from  soil.  Nitrogen  in  precipitation  was  less  impor- 
tant than  soil  N  in  the  determination  of  solution 
chemistry.  Growing  season  increases  in  NH4(  +  ) 
and  N03(-)  in  soil  solution  were  greatest  in  the  Oe 
horizon  and  decreased  with  depth.  Nitrate  concen- 
tration in  mineral  soil  solution  and  streamwater 
were  highest  during  the  dormant  period  and 
peaked  at  the  start  of  spring  snowmelt.  Although 
N03(-)  concentrations  in  streamwater  were  posi- 
tively correlated  (r  =  0.7-0.9)  with  N03(-)  and 
Ca(+  +)  concentrations  in  mineral  soil  solution 
during  the  dormant  period,  N03(-)  contributed  far 
less  to  cation  fluxes  in  streamwater  than  HC03(-) 
or  S04(~).  (Author's  abstract) 
W89-12187 


hygiene  may  be  more  important  than  the  quality  of 
the  drinking  water  in  developing  countries.  Other 
risk  factors  that  were  identified  to  be  associated 
significantly  with  having  or  not  having  Giardia 
were  children  older  than  24  months  (OR  =  6.79), 
mother  less  than  20  years  of  age  (OR  =  5.18), 
residing  in  Mohales  Hoek  district  (OR  =  2.33), 
and  possessing  several  agricultural  tools  (OR  = 
0.70).  (Author's  abstract) 
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VESTIGATION OF  A  TYPHOID  OUTBREAK 
IN  A  RURAL  TOWNSHIP  IN  TAIWAN,  RE- 
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An  outbreak  of  typhoid  fever  occurred  in  Chu- 
Tung  township,  Taiwain,  with  dates  of  onset  from 
6  July  to  8  August,  1983.  Fifty-four  cases  were 
hospitalized,  of  which  52  were  laboratory  con- 
firmed. A  chloromphenicol-resistant  strain  of  Sal- 
monella typhyi  was  isolated  from  patients'  blood 
samples.  A  community  survey  of  2772  people  se- 
lected from  490  households  by  stratified  systematic 
cluster  sampling,  presented  an  attack  rate  of  9.4  per 
1000  and  a  case  reporting  rate  of  10%.  The  attack 
was  higher  in  males  than  females  for  persons 
younger  than  ten  years,  but  was  greater  in  females 
than  in  males  aged  40  years  and  older.  The  only 
consistent  characteristic  of  the  early  outbreak  cases 
was  drinking  of  tapwater  (10/10,  100%  versus 
319/490,  65%  of  the  controls).  None  of  the  early 
cases  and  36%  (13/36)  of  the  late  cases  had  drunk 
stream  or  river  water.  Households  of  early  cases 
had  better  hygienic  conditions  than  those  in  the 
late  cases.  Laboratory  examination  of  environmen- 
tal specimens  indicated  Escherichia  coli  contami- 
nation of  tapwater,  well  water  and  all  stream  foci 
associated  with  human  activities.  The  epidemiolog- 
ical data  combined  with  laboratory  results  suggest- 
ed that  the  epidemic  might  be  due  to  repeated 
contamination  of  some  common  source  (such  as 
municipal  tapwater)  and/or  a  variety  of  other  ve- 
hicles. (Author's  abstract) 
W89- 12202 
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Stool  samples  were  collected  from  267  rural,  pre- 
school children  in  four  districts  in  Lesotho  during 
October-November,  1984.  Sixty-three  children 
(23.6%)  were  tested  positive  for  Giardia  lamblia, 
the  most  commonly  recovered  parasite  from  stool 
samples.  The  use  of  low  amounts  of  water  for 
personal  hygiene  was  associated  significantly  with 
having  G  lamblia  (Odds  Ratio  =  2.42),  but  the  use 
of  traditional,  non-improved  drinking  water 
sources  (OR  =  1.38)  or  lack  of  latrines  (OR  = 
0.94)  was  not.  Although  G.  lamblia  may  be  primar- 
ily waterborne  in  developed  countries,  the  amount 
of  water  that  is  used  for  personal  and  domestic 
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There  is  a  measurable  risk  of  acute  gastroenteritis 
associated  with  swimming  in  marine  waters  con- 
taminated with  human  fecal  wastes  to  levels  that 
would  be  aesthetically  acceptable.  The  enterococ- 
cus  level  in  the  bathing  water  is  the  best  single 
measure  of  its  quality  relative  to  the  risk  of  swim- 
ming-associated, pollution-related  infectious  dis- 
ease. Three  mathematically  expressible  indicator- 
illness  relationships  (criteria)  are  available  from 
which  recreational  water  quality  guidelines  can  be 
extrapolated  from  the  criteria  once  a  decision  has 
been  made  as  to  the  acceptable  risk  of  illness.  The 
recently  revised  USEPA  recreational  water  quality 
criteria  and  guidelines  reflect  this  regulatory  ap- 
proach. A  model  is  presented  for  the  regulation  of 
water  quality  which  defines  decision-making  and 
actions  by  federal  nd  local  agencies  as  well  as 
resource  users.  This  model  requires  the  ability  to 


predict  illness  rates  from  monitoring  data.  Three 
equations,  each  corresponding  to  one  of  the  crite- 
ria, are  available  for  doing  so.  Concept  and  sup- 
porting epidemiological  data  indicate  that  the  cri- 
teria do  not  apply  to  situations  in  which  the 
sources  of  contamination  are  the  fecal  wastes  from 
small  numbers  of  individuals  (e.g.  boat  wastes,  the 
bathers  themselves)  or  from  lower  animals  (e.g. 
stormwater  run-off).  Differential  die-off  of  viral 
pathogens  and  the  bacterial  indicator  during 
wastewater  chlorination  and  protracted  residence 
in  marine  waters  may  also  confound  the  use  of  the 
criteria  in  specific  situations.  (Author's  abstract) 
W89- 12204 


IMPACT  OF  MARINAS  ON  WATER  QUALITY. 

Queensland  Dept.  of  Environment,  Conservation 

and  Tourism,  Brisbane  (Australia).  Div.  of  Water 

Quality. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 12207 

ECOTOXICOLOGY  OF  SHALE  OIL  COMPO- 
NENTS TO  MARINE  BACTERIA. 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
M.  S.  J.  Warne,  D.  W.  Connell,  and  D.  W. 
Hawker. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  135-139,  1989.  2  tab,  8  ref 

Descriptors:  'Water  pollution  effects,  'Pollutants, 
•Oil  shale,  'Toxicity,  'Marine  bacteria,  'Organic 
compounds,  Alkanes,  Alkenes,  Pyridines. 

The  toxicity  of  32  shale  oil  components  to  a  mixed 
marine  bacterial  culture  and  the  mode  of  toxic 
joint  action  in  mixtures  of  the  components  was 
assessed.  The  great  bulk  of  shale  oil  (alkanes  and 
alkenes)  was  of  very  low  toxicity.  The  pyridines 
were  the  most  hazardous  group  of  compounds 
tested.  Based  on  differences  in  chemical  structure  it 
was  not  possible  to  predict  the  mode  of  joint  action 
between  compounds.  The  form  of  interaction  in 
mixtures  was  both  additive  and  synergistic.  Thus 
the  addition  of  the  toxicity  of  individual  compo- 
nents of  shale  oil  would  greatly  underestimate  the 
oil's  true  toxicity.  (Author's  abstract) 
W89- 12222 

COMPARISON  OF  TECHNIQUES  FOR  AS- 
CERTAINING THE  IMPACT  OF  A  THERMAL 
DISCHARGE  ON  THE  TEMPERATURE  OF 
TIDAL  RECEIVING  WATERS. 

Queensland     Electricity     Commission,     Brisbane 
(Australia).  Environmental  Investigations  Branch. 
C.  W.  Ross,  and  M.  A.  Curtis. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  195-198,  1989.  3  fig,  2  ref. 

Descriptors:  'Estuaries,  'Tidewater,  'Power- 
plants,  'Thermal  pollution,  'Water  temperature, 
'Monitoring,  'Remote  sensing,  'Water  pollution 
effects,  Calliope  River,  Australia,  Temperature  ef- 
fects. 

Investigations  were  carried  out  over  the  period 
1975-85  to  determine  the  extent  and  magnitude  of 
changes  in  the  thermal  environment  of  the  Calliope 
River  estuary  attributable  to  the  operation  of  the 
Gladstone  Power  Station.  A  review  is  given  of  the 
relative  advantages  and  limitations  of  the  following 
techniques  used  in  the  investigations:  intermittent 
monitoring  at  30  sites  on  500  days  over  10  years; 
continuous  monitoring  at  a  small  number  of  sites; 
remote  sensing  by  aircraft;  and  intensive  studies 
focussing  upon  determining  tidal  influences.  Infor- 
mation is  presented  on  the  measured  increase  in 
river  temperatures  above  natural  background 
levels.  The  techniques  provide  different  informa- 
tion and  complement  each  other.  A  judicious  mix 
of  monitoring  techniques  is  necessary  to  obtain  a 
detailed  assessment  of  thermal  discharge  effects 
due  to  the  dynamic  nature  of  tidal  waters.  (Au- 
thor's abstract) 
W89- 12229 
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IMPACT  OF  CATCHMENT   URBANISATION 
ON  LAKE  MACQUARIE  (AUSTRALIA). 

State   Pollution   Control   Commission,   Lidcombe 

(Australia). 

For  primary  bibliographic  entry  see  Field  4C. 

W89-12231 


REVIEW  OF  WATER  QUALITY  AND  MAN- 
AGEMENT PROBLEMS  IN  CANAL  ESTATES 
IN  WESTERN  AUSTRALIA. 

Waterworks  Commission,  Perth  (Australia). 

R.  P.  Atkins. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  217-221,   1989.   1   fig,   1   tab,  4  ref. 

Descriptors:  *Estuaries,  'Tidewater,  *Canals, 
•Water  quality  management,  'Eutrophication, 
•Australia,  Algae,  Phytoplankton,  Oxygen  deple- 
tion, Odors,  Fishkill,  Dredging,  Destratification, 
Urban  planning. 

Canal  estates  is  western  Australia  are  located  on 
the  Peel-Harvey  Estuarine  System,  a  nutrient  en- 
riched waterbody  with  excessive  growths  of  both 
macroalgae  and  phytoplankton.  Yunderup  Canals 
have  poor  water  quality  exhibiting  typical  symp- 
toms including  frequent  phytoplankton  blooms,  de- 
pressed oxygen  levels,  odor  emissions  and  fish  kills. 
Water  in  Waterside  Mendurah  Canals  is  marginally 
poorer  than  that  on  the  Peel  Inlet  Channel  but 
within  an  acceptable  range.  The  differences  be- 
tween developments  is  related  to  the  proximity  of 
the  ocean  and  therefore  tidal  action.  Canal  water 
quality  projections  are  made.  Options  to  improve 
canal  water  quality  include  artificial  de-stratifica- 
tion, improved  exchange,  dredging,  and  nitrate 
injection  to  immobilize  phosphorus  in  sediments. 
For  existing  canal  estates,  it  is  suggested  that  the 
most  practical  option  is  to  do  nothing  until  the 
deterioration  of  water  quality  and  consequent 
impact  on  life  styles  justifies  the  cost  of  dredging. 
It  is  further  suggested  that  new  canal  develop- 
ments should  not  be  located  in  estuaries  in  the 
southwest  of  Western  Australia  where  tidal  ex- 
change is  poor.  (Sand-PTT) 
W89-12233 


BIOLOGICAL  ASPECTS  OF  WATER  MAN- 
AGEMENT. 

Capricornia  Inst,  of  Advanced  Education,  Rock- 
hampton  (Australia).  Dept.  of  Biology. 
L.  G.  Cook,  K.  M.  Harrower,  and  A.  P.  Mackey. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  237-240,  1989.  2  ref. 

Descriptors:  *Water  pollution  effects,  'Water  qual- 
ity management,  'Water  quality  control, 
'Wastewater  disposal,  'Water  pollution,  'Recrea- 
tion, 'Sport  fishing,  'Eutrophication,  Reviews, 
Hydrocarbons,  Pesticides,  Industrial  wastewater, 
Fisheries,  Municipal  wastewater,  Biological 
oxygen  demand,  Water  supply,  Turbidity,  Dis- 
solved oxygen,  Ammonium,  Bacteria,  Boating. 

The  microbiological  aspects  of  the  accumulation  of 
xenobiotic  and  non-xenobiotic  substances  from  in- 
dustrial and  domestic  waste  water  treatments  are 
reviewed,  with  particular  reference  to  hydrocar- 
bons, pesticides  and  inorganic  plant  nutrients.  It  is 
argued  that  if  water  bodies  are  to  be  used  to 
establish  recreational  fisheries  as  well  as  for  water 
supply  and  effluent  disposal,  then  the  management 
aim  may  need  to  be  one  of  controlled  eutrophica- 
tion. Ramifications  of  this  proposal  are  considered. 
The  biological  aspects  of  the  impact  of  other  recre- 
ational and  amenity  uses  of  water  bodies  on  water 
and  environmental  quality  is  briefly  described. 
Water  turbidity,  dissolved  oxygen  and  BOD  levels, 
ammonium  concentration,  pH  and  bacterial  counts 
are  all  affected  by  the  discharge  of  human  wastes. 
Boating  activities  may  also  cause  a  severe  deterio- 
ration of  water  quality.  The  training  required  by 
potential  water  managers  therefore,  includes  bio- 
logical and  chemical  skills  involved  with  pollution 
survey  and  control  and  also  an  understanding  of 
the  wide  variety  of  uses  water  bodies  may  have 
and  the  management  options  available.  (Sand- 
PTT) 
W89-12236 


WATER  QUALITY  AND  MANAGEMENT  IN 
THE  GREAT  BARRIER  REEF  MARINE  PARK. 

Great    Barrier    Reef    Marine    Park    Authority, 

Townsville  (Australia). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12241 


IMPACT   OF   LAGOON   EFFLUENT   ON    AN 
INLAND  STREAM:  A  10  YEAR  PERSPECTIVE. 

WSL  Consultants  Pty  Ltd.,  Richmond  (Australia). 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12244 


NO  ADVERSE  ENVIRONMENTAL  IMPACTS 
FROM  WATER  PLANT  DISCHARGES. 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-12249 


METABOLISM  OF  A  FOULING  COMMUNI- 
TY. COMMUNICATION  1.  DYNAMICS  OF 
SPECIES  COMPOSITION,  BIOMASS,  MICRO- 
HETEROTROPHS  AND  POB  EN  THE 
MEDIUM  WITH  A  COMMUNITY  AT  DIFFER- 
ENT STAGES  OF  ITS  FORMATION  (METABO- 
LIZM  SOOBSHCHESTVA  OBRASTANII. 
SOOBSHCHENIE  I.  DINAMTKA  VDDOVOGO 
SOSTAVA,  BIOMASSY  MIKROGETEROTRO- 
FOV  I  P.O.B.  V  SREDE  S  SOOBSHCHESTVOM 
NA  RAZNYKH  STADIYAKH  EGO  FORMIRO- 
VANTIA). 

Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologii 
Yuzhnykh  Morei. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-12251 


INFLUENCE  OF  UREA  TOP  DRESSING  OF 
FOREST  WATER  CATCHMENT  AREAS  ON 
THE  BIOLOGICAL  SUFFICIENCY  AND 
WATER  QUALITY  EN  MOUNTAIN  STREAMS. 
I.  HYDROCHEMICAL  AND  SAPROBIOLOGI- 
CAL  ASSESSMENT  (VLIYANTE  NA  TOREN- 
ETO  S  UREYA  NA  GORSK1  VODOSBORI 
V'RKHU  BIOLOGICHNATA  P'LNOTSENINOST 
I  KACHESTVATA  NA  VODITE  V  PLANINSKI 
POTOTSI.  I.  KHDDROKHIMICHNA  I  SAPRO- 
BIOLOGICHNA  OTSENKA)  (IN  BULGARIAN). 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12256 


EFFECT  OF  SOME  HEAVY  METALS 
(COPPER,  LEAD,  ZINC,  CADMIUM)  ON  BAC- 
TERIA, PROTOZOA  AND  ALGAE  (VLIYANTE 
NA  NYAKOI  TEZLKI  METALI  (MED,  TSINX, 
OLOVO,  KADMH)  V'RKHU  BOKTERII  PRO- 
TOZOA I  VODORASLDON  BULGARIAN), 
Academy  of  Medicine,  Sofia  (Bulgaria).  Research 
Inst,  for  Hygiene. 

S.  I.  Terzieva,  S.  E.  Danon,  R.  B.  Detcheva,  and 
T.  G.  Toncheva-Panova. 

Hydrobiologia  HYDRB8,  Vol.  25,  p  30-41,  1985.  5 
fig,  42  ref.  English  summary. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Species  diversity,  'Bacteria,  'Algae, 
•Protozoa,  Copper,  Zinc,  Lead,  Cadmium,  Escher- 
ichia coli,  Enterobacter,  Klebsiella,  Self-purifica- 
tion, Water  quality. 

The  effect  of  some  heavy  metals  (copper,  zinc, 
lead,  cadmium)  on  representatives  of  the  aquatic 
community  was  studied  at  the  maximum  permissi- 
ble concentration  and  at  concentrations  that  occur 
frequently  in  practice.  The  metal  ions  affected 
bacteria,  protozoa  and  algae  in  a  similar  manner.  In 
the  case  of  bacteria  there  was  species  impoverish- 
ment, mainly  at  the  expense  of  species  belonging  to 
the  Escherichia,  Enterobacter  and  Klebsiella 
genera.  The  metals  also  had  a  marked  inhibitory 
effect  on  nitrifying  bacteria.  A  sharp  decrease  in 
the  species  diversity  was  also  found  for  protozoa, 
the  most  sensitive  Protozoa  species  to  almost  all 
metals  being  Glaucoma  chattoni,  Uronema  Nar- 
inum  and  Colpidium  campylum,  which  disap- 
peared in  the  early  periods  of  the  impact.  Almost 


all  of  the  metal  ions  caused  an  intensive  reduction 
of  algal  cells.  Since  the  microorganisms  studied 
take  an  active  part  in  the  mineralization  of  organic 
matter,  in  the  self-purification  processes,  it  may  be 
expected  that  the  presence  of  chemical  substances 
(heavy  metals)  may  affect  the  aquatic  community 
by  changing  the  correlation  between  its  various 
representatives,  lowering  their  species  diversity. 
This  in  turn  will  result  in  changes  in  the  hygienic 
quality  of  the  water  body.  (Author's  abstract) 
W89-12259 


USE  OF  WATER  TEST-ORGANISMS  IN 
WASTE-DERIVED  ALUMINUM  SULFATE 
TOXICITY  STUDIES  IN  VIEW  OF  ITS  UTILI- 
ZATION AS  A  COAGULANT  IN  WASTE 
WATER  TREATMENT  (IZPALZVANE  HA 
VODNI  TEST-OBEKTI  PRI  ISLEDRANE  TOK- 
SICHNOSTTA  NA  ALUMIMEV  SULFAT,  PO- 
LYCHEN  OT  OTPAD  CHNI  PRODUKTI,  S 
OGLED  PRILAGANETO  MI  KATO  KOAGU- 
LANT  PRIPRECHISTVANE  HA  OTPAD'  RDM 
VODD(IN  BULGARIAN). 

Napravlenie  Nauchno-Tekhnologihni  Izsledvaniia 
Pri      Kompleksniia      Nauchno-Izsledovatelski      i 
Proektantski  Institut  po  Blagoustroistva  i  Komun- 
alno  Stopanstvo,  1618  Sofia  (Bulgaria). 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 12260 


POLLUTION  AND  EUTROPHICATION  OF 
THE  UPPER  REACHES  OF  THE  SAZAVA 
RIVER  (CZECHOSLOVAKIA). 

Vysoka  Skola  Chemicko-Technologicka,   Prague 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12261 


TRENDS  IN  CHANGES  OF  THE  HYDROBIO- 
LOGICAL  AND  SAPROBIOLOGICAL  STATE 
OF  THE  TUNDZA  RTVER.  n.  MAY-NOVEM- 
BER 1981  (TENDENTSII  V  IZMENENTYATA 
NA  KHIDROBIOLOGICHNOTO  SAPROBIO- 
LOGICHNOTO  S'STOYANIE  NA  REKA 
TUNDZHA.  II  MAII  I  NOEMBRn  1981)  (EN 
BULGARIAN). 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 12262 


STUDIES  ON  THE  TOXICITY  OF  UREA  ON 
STREAM  BENTHOCENOSES  EM  CONNEC- 
TION WITH  AERIAL  TOP-DRESSENG  OF 
FOREST  WATER  CATCHMENT  AREAS  (TOK- 
SICHNOST  NA  UREYA  V'PKLU  BENTOTSEN- 
OZI  V  POTOTSITE  PRI  AVIOTORENE  NA 
GORSKI  VODOSBORI)  ON  BULGARIAN). 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

S.  G.  Kovachev,  and  Y.  I.  Uzunov. 
Hydrobiologia  HYDRB8,  Vol.  26,  p  37-40,  1985.  1 
fig,  1  tab,  1 1  ref.  English  summary. 

Descriptors:  'Water  pollution  effects,  'Ureas, 
'Fertilizers,  'Forest  watersheds,  'Benthos,  'Tox- 
icity, Mortality,  Species  composition,  Median  tol- 
erance limit. 

Experiments  over  24  h  periods  were  carried  out  on 
a  simulated  stream  benthic  species  composition  to 
determine  the  level  of  toxicity  of  urea  applied  to 
forest  water  catchment  areas.  The  established  se- 
milethal  concentration  (LC50  =  4.6  g/cu  dm) 
exceeded  the  absolute  maximum  160  times  in  con- 
tent of  nitrogen  and  was  approximately  2000  times 
higher  in  content  of  ammonium  than  the  mean 
concentrations  in  the  experimental  streams.  The 
effect  of  the  application  of  urea  is  expressed  not 
through  mortality  caused  by  its  toxicity,  but 
through  the  disruption  of  the  structure  of  the  natu- 
ral communities  in  the  streams  running  through  the 
treated  water  catchment  areas.  (Author's  abstract) 
W89- 12263 


EFFECTS  OF  PHENOLIC  COMPOUNDS  ON 
THE  ACTIVITY  OF  MICROCYSTIS  AERUGIN- 
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OSA  (VLIYANIE  FENOL'NYKH  SOEDINENII 
NA  ZHIZNEGEYATEL'NOST  MICROCYSTIS 
AERUGINOSA). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

V.  N.  Koznitskaya. 

Gidrobiologicheskii  Zhumal  GBZUAM,  Vol.  23, 

No.  1,  p  51-56,  1987.  4  fig,  2  tab,  11  ref.  English 

summary. 

Descriptors:  *Eutrophication,  *Cyanophyta, 
•Phenols,  *Dnieper  River,  'Reservoirs,  Photosyn- 
thesis, Algal  growth. 

Phenolic  compounds  were  studied  for  their  effect 
on  the  activity  of  the  blue-green  alga  Microcystis 
aeruginosa  Kutz  emend.  Elenk,  which  is  a  basic 
agent  of  eutrophication  in  the  Dnieper  reservoirs. 
Phenolic  compounds  induce  changes  in  growth, 
propagation,  pigment  formation  and  photosynthe- 
sis. The  action  of  the  phenolic  compounds  studied 
depended  on  both  their  concentration  and  struc- 
ture. (Author's  abstract) 
W89-12269 

GENETIC  EFFECTS  IN  THE  POPULATION  OF 
SEA-AMPHIPODS  IN  A  MEDIUM  OF  AN- 
THROPOGENIC EUTROPHICATION  (GENE- 
TICHESKIE  EFFEKTY  V  POPULIATSII 
MORSKIKH  AMFIPOD  PRI  ANTROPOGEN- 
NOM  EVTROFIROVANH  SREDY). 
Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologu 
Yuzhnykh  Morei. 

V  G.  Tsytsugina,  and  E.  A.  Kuftarkova. 
Gidrobiologicheskii  Zhumal  GBZUAM,  Vol  24, 
No  6,  p  19-20,  1988.  1  fig,  2  tab,  5  ref.  English 
summary. 

Descriptors:  *Water  pollution  effects, 
♦Wastewater  outfall,  *Gammarus,  'Mutagens, 
•Coastal  waters,  Amphipods,  Domestic 
wastewater,  Wastewater  pollution,  Laboratory 
studies. 

Natural  chromosome  mutagenesis  was  studied  in 
embryonic  cells  of  Gammarus  olivii,  taken  from 
the  vicinity  of  a  domestic  sewage  discharge  and 
from  an  unpolluted  coastal  area.  The  domestic 
wastewater  had  a  marked  mutagenic  effect.  (Au- 
thor's abstract) 
W89-12273 


TOSA  V  ZONE  ANTROPOGENNYKH  VOZ- 
DEISTVID.  „     ,     ■  *. 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologiches- 

kii  Inst. 

A.  F.  Alimov,  and  V.  A.  Teslenko. 

Gidrobiologicheskii  Zhumal  GBZUAM,  Vol  24, 

No  2,  p  27-31,  1988.  2  fig,  3  tab,  3  ref.  English 

summary. 

Descriptors:  *USSR,  *Water  pollution  effects, 
•Rudnaya  River,  'Benthos,  *Species  diversity, 
'Izhora  River,  Self-purification,  Rivers. 

The  structure  of  benthic  communities  was  exam- 
ined to  determine  their  production  in  the  Rudnaya 
River  flowing  from  the  eastern  slope  of  the  Sik- 
hote-Alin  Range  towards  the  Sea  of  Japan.  Struc- 
tural and  functional  characteristics  of  the  Rudnaya 
River  and  the  Izhora  River  (Leningrad  Region) 
are  shown  to  be  changed.  An  equation  was  devel- 
oped to  relate  the  Woodiwiss  index  relation  to  the 
index  of  diversity.  The  role  of  benthic  inverte- 
brates in  the  self-purification  processes  of  the  river 
was  estimated  in  a  first  approximation  from  values 
of  energy  flows.  The  previously  established  rela- 
tionship between  the  indices  of  structure  and  func- 
tioning of  benthic  communities  has  been  con- 
firmed. (Author's  abstract) 
W89-12280 


EFFECT  OF  SURFACTANTS  ON  THE 
GROWTH  OF  ALGAE  (VLIIANTE  POVERKH- 
NOSTNO-AKTIVNYKH  VESHCHESTV  NA  VO- 
DOROCLD  (OBZOR). 

Donetskii  Gosudarstvennyi  Univ.  (USSR). 
T.  V.  Parshikova,  and  S.  F.  Negrutskii. 
Gidrobiologicheskii  Zhumal  GBZUAM,  Vol  24, 
No  6,  p  46-58,   1988.  88  ref.  English  summary. 

Descriptors:  *  Water  pollution  effects,  *  Surfactants, 
•Algal  growth,  'Algicides,  Aquatic  weed  control, 
Bactericides,  Fungicides,  Pigments,  Enzymes, 
Membranes,  Sorption,  Permeability. 

Generalized  data  are  presented  on  synthetic  and 
natural  surfactants  which  are  in  water  bodies  as  a 
result  of  their  wide  use  in  industry  and  agriculture 
as  well  as  during  the  vital  activity  of  bacteria, 
algae,  fungi.  Mechanisms  of  direct  influence  of 
anion-,  cation-,  active  and  nonionogenic  surfactants 
on  the  functional  activity  of  algae  were  analyzed  as 
a  result  of  changes  in  the  state  of  pigments,  enzy- 
mic  activity,  membrane  permeability,  sorption  and 
desorption.  Surfactants  have  an  indirect  influence 
on  the  formation  of  algal  communities  due  to  their 
bactericidal  and  zoocidal  effects  with  respect  to 
microorganisms  and  invertebrates.  It  is  concluded 
that  surfactants  exert  a  multiple  effects  on  the  vital 
activity  of  algae  of  different  systematic  groups  and 
are  promising  as  natural  and  synthetic  regulators  of 
their  growth.  (Author's  abstract) 
W89-12275 


STRUCTURAL  AND  FUNCTIONAL  CHARAC- 
TERISTICS OF  THE  RIVERINE  BENTHIC  OR- 
GANISMS SUBJECT  TO  ANTHROPOGENIC 
EFFECTS  (STRUKTURNO  FUKTSIONAL'NYE 
KHARAKTERISTIKI    RECHNOGO    ZOOBEN- 


HETEROTROPHIC  NANO -AND  MICRO- 
PLANKTON  IN  REGIONS  OF  LARGE 
HARBOR  TOWNS  (GETEROTROFNYI  NANO-- 
I  MIKROPLANKTON  V  RAIONAKH  KRUP- 
NYKH     MORSKIKH     PORTOVYKH     GORO- 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Okeanolo- 

gii. 

A.  I.  Kopylov,  and  A.  F.  Sazhin. 

Okeanologiya  ONLGAE,  Vol  28,  No  3,  p  472-477, 

June  1988.  3  tab,  17  ref.  English  summary. 

Descriptors:  'Water  pollution  effects,  'Bays, 
•Plankton,  *Coastal  waters,  Biomass,  Decomposi- 
tion, Self-purification. 

The  level  of  development  of  heterotrophic  nano- 
and  microplankton  in  different  harbor  bays  experi- 
encing significant  anthropogenic  influences  was  in- 
vestigated. The  quantitative  composition  of  hetero- 
trophic organisms,  data  on  the  relationship  of  the 
amount  and  biomass  of  the  organisms,  the  decom- 
position, and  the  reproduction  rate  of  nano-and 
microplankton  are  presented.  The  role  of  these 
organisms  in  the  process  of  self-purification  of 
coastal  waters  is  discussed.  (Peters-PTT) 
W89-12284 


ZOOBENTHOS  OF  THE  RIVER  VIT.  II.  DY- 
NAMICS OF  THE  BENTHIC  ZOOCOENOSES 
UNDER  ANTHROPOGENIC  INFLUENCE 
(ZOOBENTOST  NA  R.  VIT.  II.  IZMENENTE 
NA  ZOOBENTOSNTTE  ZOOTSENOZI  POD 
ANTROPOGENNO  VLIIANIE). 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

I.  J.  Janeva.  _,   _ 

Hydrobiologia  HYDRB8,  Vol  32,  p  3-30,  1988.  7 
fig,  13  tab,  5  ref.  English  summary. 

Descriptors:  *USSR,  *Water  pollution  effects, 
'Vit  River,  'Low  flow,  *Benthic  fauna,  'Pollution 
index,  Insects,  Midges,  Oligochaetes,  Dissolved 
oxygen,  Biological  oxygen  demand,  Mussels, 
Snails,  Mollusks,  Self-purification. 

Changes  in  the  ecological  situation  of  the  Vit 
River  during  1973-1974  and  1978  are  reported  for 
separate  benthic  species  and  groups.  The  results  of 
the  studies  have  shown  the  extremely  poor  situa- 
tion of  the  river  during  low  flow  with  respect  to  its 
saprobiological  state.  At  high  water  levels,  the 
abilities  for  self-purification  are  demonstrated  and 
maintained  and  the  river  quality  is  improved.  At 
low  water  levels,  however,  the  self-purification 
processes  are  strongly  hindered.  The  established 
ecological  parameters  of  the  various  benthic  orga- 
nisms under  the  conditions  in  the  Vit  River  during 
the  periods  of  the  study  show  various  possibilities 
for  bearing  the  progressive  pollution  of  the  water. 
The  representatives  of  the  order  Ephemeroptera 


are  more  widely  spread  in  the  Vit  River.  Various 
species  from  that  group  inhabit  all  ecological 
niches  of  the  river,  including  stretches  with  high 
values  of  BOD5.  Snails  and  mussels  prefer  the 
middle  flow  of  the  river  and  the  conditions  of  beta- 
mesosaproby.  The  representatives  of  the  class  Hir- 
udinea,  the  family  Chironomidae  (order  Diptera) 
and  the  class  Oligochaeta  posses  considerably 
greater  tolerance  to  the  increased  pollution  with 
respect  to  the  other  benthic  groups.  The  Chirono- 
midae larvae  are  not  so  resistant  as  the  other  two 
groups,  at  stable  beta-mesosaproby  they  occupy 
40%  of  the  total  number,  while  in  the  more  pollut- 
ed parts  of  the  river  their  share  decreases  to  5- 
10%.  Leech  develop  on  a  large  scale  when  the 
pollution  of  the  river  with  organic  substances  is 
within  the  boundaries  of  the  alpha-mesosaproby. 
The  bristled  worms  are  more  eurybiontic-more 
than  half  of  the  33  established  species  were  found 
at  quite  varied  values  of  the  ecological  parameters 
and  at  low  values  of  the  saprobity  index.  (Author's 
abstract) 
W89- 12286 


TRENDS  IN  THE  CHANGES  OF  THE  SAPRO- 
BIOLOGICAL CONDITION  OF  THE  RTVER 
BELI  LOM  AND  STRUCTURAL  CHARACTER- 
ISTICS OF  ITS  BENTHIC  ZOOCOENOSES 
DURING  THE  1982-1984  PERIOD  (TENDENT- 
SU  V  IZMENENIIATA  NA  SAPROBIOLO- 
GICHNOTO  S'STOIANIE  NA  R.  BELI  LOM  I 
STRUKTURNA  KHARAKTERISTIKA  NA  BEN- 
TOSNJTE  I  ZOOTSENOZI  PREZ  1982-1984 
YA). 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

B.  K.  Rusev,  I.  J.  Janeva,  and  R.  B.  Detcheva. 
Hydrobiologia  HYDRB8,  Vol  32,  p  31-43,  June 
1988.  2  fig,  4  tab,  6  ref.  English  summary. 

Descriptors:  'Water  quality,  'USSR,  'Water  pol- 
lution sources,  *Beli  Lom  River,  'Pollution  mdex, 
Water  pollution  effects. 

The  Beli  Lom  River  has  been  studied  8  times  (at  14 
stations  along  its  flow)  in  various  seasons  of  the 
1982-1984  period.  Structural  parameters  were  used 
to  characterize  the  state  of  the  zoocoenoses;  the 
saprobiological  state  was  established  by  the 
method  of  saprobic  valencies.  The  results  show  the 
comparatively  polluted  situation  of  the  Beli  Lom 
River.  The  section  from  the  'Beli  Lom'  reservoir 
near  Razgrad  is  quite  changeable,  from  alpha-meso 
to  beta-mesosaproby  (Saprobity  Index  (Sr)  = 
25.04-49.36);  from  Razgrad  to  the  village  of  Pi- 
sanec,  from  poor  alpha-mesosaproby  to  polysa- 
proby  (Sr  =  24.29-10)  and  in  single  cases  even  to 
isosaproby.  As  a  result,  the  structure  of  the  estab- 
lished zoocoenoses  is  strongly  deformed.  Compari- 
son with  the  condition  of  the  Beli  Lom  River  in 
the  1969-1970  period  shows  the  considerably 
poorer  situation  of  the  river  during  the  more 
recent  study.  This  is  evident  both  in  the  lower 
values  of  Sr  in  the  two  sections  of  the  river  and  in 
the  lack  of  any  possibility  for  self-purification  in 
the  lower  reaches  of  the  river.  (Author's  abstract) 
W89-12287 

ECHO  LOCATION  OF  CORIXIDS  IN  DEEP 
WATER  IN  AN  ACID  LOCH. 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

A.  A.  Lyle,  and  K.  East. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  115, 
No.  2,  p  161-170,  April  1989.  4  fig,  1  tab,  23  ref. 

Descriptors:  'Acid  rain  effects,  'Lakes,  'Water 
boatmen,  'Aquatic  insects,  'Acid  water,  Fish  pop- 
ulations, Echolocation,  Corixids,  Glaenocorisa, 
Arctocorisa,  Loch  Grannoch,  Scotland,  Deep 
water,  Population  density,  Ecological  distribution. 

Echo  soundings  in  acid  lochs  in  SW  Scotland 
recorded  numerous  'echoes'  in  the  deeper,  open 
water  regions  of  lochs  with  depleted  fish  popula- 
tions. Further  investigations  at  Loch  Grannoch 
showed  that  these  echoes  were  produced  by  the 
corixid  species  Glaenocorisa  propinqua  and  Arcto- 
corisa germari.  Their  occurrences  in  large  numbers 
is  probably  because  of  acidification  and  declining 
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Group  5C— Effects  Of  Pollution 

fish  predation.  Some  ecological  aspects  of  their 
behavior  and  distribution  in  the  loch  are  discussed. 
(Author's  abstract) 
W89-12288 


GROWTH  CHARACTERISTICS  OF  WATER 
LETTUCE  (PISTIA  STRATIOTES  L.)  IN 
SOUTH-WEST  NIGERIA. 

Ibadan  Univ.  (Nigeria).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 12293 


FORMATION  AND  PERSISTENCE  OF 
BENZO(A)PYRENE-DIOLEPOXIDE-DNA  AD- 
DUCTS  IN  LIVER  OF  ENGLISH  SOLE  (PAR- 
OPHRYS  VETULUS). 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
U.  Varanasi,  W.  L.  Reichert,  B.  L.  Eberhart,  and  J. 
E.  Stein. 

Chemico  Biological  Interactions  CBINA8,  Vol. 
69,  No.  2-3,  p  203-216,  1989.  4  fig,  1  tab,  29  ref. 
Department  of  Health  and  Human  Services  Inter- 
agency Agreement  No.  Y01-CP-40507. 

Descriptors:  'Liver,  *Nucleic  acids,  *Polycyclic 
aromatic  hydrocarbons,  'Carcinogens,  *Water  pol- 
lution effects,  'Fish,  Benzo(a)pyrene,  Parophrys, 
Liver  neoplasms,  Pollutants,  Puget  sound,  Tissue 
analysis. 

The  formation  of  DNA  adducts  from  the  carcino- 
genic environmental  pollutant  benzo(a)pyrene 
(BaP)  was  investigated  in  liver  of  English  sole,  a 
species  that  exhibits  a  high  prevalence  of  liver 
neoplasms  in  several  polycyclic  aromatic  hydro- 
carbon (PAH)-contaminated  areas  of  Puget  Sound, 
WA.  Analysis  by  P32-postlabeling  assay  of  hepatic 
DNA  digests  from  fish  exposed  parenterally  to 
BaP  showed  the  presence  of  BaP-diol  epoxide 
(BaPDE)-DNA  adducts.  When  fish  were  injected 
with  2-15  mg  BaP/kg  body  weight,  one  major 
adduct  was  detected  and  was  identified  as  the  anti- 
BaPDE-DNA  adduct.  In  fish  sampled  at  1,  28  and 
60  days  post-exposure  to  15  mg  BaPAg  body 
weight,  there  was  no  significant  change  in  the  level 
of  the  anti-BaPDE-DNA  adduct.  The  autoradio- 
graphs  of  P32-labeled  hepatic  DNA  digests  from 
fish  exposed  to  100  mg  BaPAg  body  weight 
showed  an  elongated  spot  suggesting  the  presence 
of  more  than  one  adduct.  Chromatography  on 
large  polyethylenimine  sheets  showed  2  spots  with 
the  same  chromatographic  characteristics  as  those 
of  syn-and  anti-BaPDE-deoxyguanosine  adduct 
standards.  Mild  acid  hydrolysis  of  hepatic  DNA 
from  fish  exposed  from  100  mg  BaPAg  body 
weight,  also  revealed  the  presence  of  tetrols  de- 
rived from  both  anti-and  syn-BaPDE,  thus  con- 
firming the  presence  of  syn-and  anti-BaPDE.  In 
fish  exposed  to  2-100  mg  BaPAg  body  weight,  a 
linear  (0.996)  dose  response  for  anti-BaPDE-DNA 
adduct  formation  was  observed.  The  results  offer 
the  first  direct  evidence  for  the  formation  of  the 
suspected  ultimate  carcinogen,  BaPDE,  in  liver  of 
fish  exposed  to  BaP  in  vivo  and  thus  further  sup- 
port the  hypothesis  that  exposure  to  PAHs  is  an 
important  factor  in  the  etiology  of  hepatic  neo- 
plasms in  English  sole  from  contaminated  sites. 
(Author's  abstract) 
W89-12295 


EFFECTS  OF  OZONE  AND  WATER  STRESS 
ON  CANOPY  TEMPERATURE,  WATER  USE, 
AND  WATER  USE  EFFICIENCY  OF  ALFALFA. 

California  Univ.,  Riverside.  Statewide  Air  Pollu- 
tion Research  Center. 

For  primary  bibliographic  entry  see  Field  21. 
W89-12348 


TOXIC  IMPACT  OF  FENVALERATE  ON  SU- 
PEROXIDE DISMUTASE  AND  CATALASE  AC- 
TIVITY LEVELS  IN  LIVER,  MUSCLE,  AND 
GILL  TISSUES  OF  A  FRESHWATER  FISH,  TI- 
LAPIA  MOASSAMBICA  (PETERS). 
Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 
Biochemistry. 

V.  Radhaiah,  and  S.  Vijaya  Kumar  Reddy. 
Biochemistry  International  BIINDF,  Vol.  18,  No 
3,  p  655-660,  March  1989.  2  tab,  10  ref. 


Descriptors:  *Water  pollution  effects,  'Population 
exposure,  'Toxicity,  'Enzymes,  'Fish  physiology, 
•Insecticides,  Organic  pesticides,  Fenvalerate, 
Oxygen  deficit,  Respiration,  Biochemistry,  Ab- 
sorption, Organic  compounds. 

Superoxide  dismutase  (SOD)  and  catalase  enzymes 
are  considered  to  be  indispensable  for  the  survival 
of  aerobic  organisms,  protecting  the  cells  from  the 
deleterious  effects  of  active  oxygen  forms  such  as 
superoxide  radicals  and  hydrogen  peroxide.  Fenva- 
lerate, apart  from  its  insecticidal  activity,  is  report- 
ed to  be  toxic  to  many  aquatic  organisms;  there  is 
little  known  of  the  toxicity  of  fenvalerate  on 
oxygen  metabolizing  enzymes  in  freshwater  fish. 
The  activity  levels  of  SOD  and  catalase  were 
examined  in  the  liver,  muscle  and  gill  tissues  of 
control  and  fenvalerate-intoxicated  freshwater  fish, 
Tilapia  mossambica.  Cyanide-sensitive  SOD  activi- 
ty was  decreased  significantly,  compared  to  con- 
trols, in  gill,  muscle  and  live  tissues  of  fenvalerate- 
exposed  fish.  Catalase  activity  was  decreased  in  the 
order  of  gill  >  liver  >  muscle  in  fenvalerate- 
intoxicated  fish.  Results  suggest  a  significant  threat 
to  the  fish  from  severely  compromised  oxygen 
utilization  under  fenvalerate  toxicity.  (Friedmann- 
PTT) 
W89-12356 


DISTRIBUTION  OF  POLYCHLORINATED  BI- 
PHENYL  CONGENERS  AND  OTHER  HALO- 
CARBONS  IN  WHOLE  FISH  AND  MUSCLE 
AMONG  LAKE  ONTARIO  SALMONIDS. 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12383 


CHANGES  IN  THE  CHEMISTRY  OF  SURFACE 
WATERS:  25- YEAR  RESULTS  OF  THE  HUB- 
BARD BROOK  EXPERIMENTAL  FOREST, 
NH. 

Syracuse  Univ.,  NY. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-12385 


ECONOMIC    EFFECTS    OF    SALINITY    AND 
DRAINAGE  PROBLEMS. 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Resource 

Economics. 

For  primary  bibliographic  entry  see  Field  3C. 

W89- 12420 


BIOLOGICAL  CONSEQUENCES  OF  SELENI- 
UM EN  AQUATIC  ECOSYSTEMS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

E.  A.  Davis,  K.  J.  Maier,  and  A.  W.  Knight. 
California  Agriculture  CAGRA3,  Vol.  42,  No.  1,  p 
18-20,  29,  January-February  1988.  1  fig,  2  tab. 
USGS  Grant  14-O8-OO01-G1495;  University  of 
California  Salinity  and  Drainage  Task  Force  Grant 
86-9;  Water  Resources  Center  of  the  University  of 
California  Grant  UCAL-WRC-W-669. 

Descriptors:  'California,  'Path  of  pollutants,  'Se- 
lenium, 'Water  pollution  effects,  'Toxicity,  Aquat- 
ic environment,  Chemistry,  Bioaccumulation, 
Food  chains,  Mineralization,  Metabolism,  Fish, 
Sediments,  Algae,  Reviews,  Invertebrates. 

The  chemistry,  occurrence,  and  toxicity  of  seleni- 
um in  the  aquatic  environment  are  reviewed.  At 
low  concentrations,  selenium  is  a  micronutrient  for 
many  aquatic  organisms.  At  higher  concentrations, 
selenium  toxicity  is  mediated  by  its  ability  to  com- 
bine with  proteins.  Organisms  complete  the  seleni- 
um cycle  by  returning  organic  selenium  to  the 
environment  through  methylation  and  mineraliza- 
tion. Methylated  selenium  compounds  are  volatile 
and  relatively  insoluble,  and  are  easily  lost  to  the 
atmosphere.  Little  is  known  about  the  organisms, 
rates,  or  pathways  involved  in  selenium  mineraliza- 
tion. Organic  forms  of  selenium  are  approximately 
ten  times  more  toxic  than  inorganic  forms  to  aquat- 
ic algae,  invertebrates,  and  fish.  The  reduced  abili- 
ty to  reproduce  is  a  toxic  effect  of  selenium  found 
at  all  levels  of  the  food  chain.  Bioaccumulation  of 
selenium  can  be  accomplished  by  either  bioconcen- 


tration  or  biomagnification;  the  latter  has  yet  to  be 
substantiated  by  laboratory  experiments.  Numer- 
ous possibilities  for  dealing  with  excess  selenium 
are  under  investigation,  including  oceanic  or  estua- 
rine  disposal.  More  knowledge  of  the  selenium 
cycle  is  essential  to  planning  the  best  time,  place, 
and  method  for  such  a  solution.  (Doria-PTT) 
W89- 12421 


EFFECT  OF  FENVALERATE  ON  METABOLIC 
ION  DYNAMICS  IN  THE  FATHEAD  MINNOW 
(PIMEPHALES  PROMELAS)  AND  BLUEGILL 
(LEPOMIS  MACROCHIRUS). 

Iowa  State  Univ.,  Ames.  Dept.  of  Entomology. 

D.  M.  Symonik,  J.  R.  Coats,  S.  P.  Bradbury,  G.  J. 

Atchison,  and  J.  M.  Clark. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  6,  p  821-828, 

June  1989.  3  tab,  15  ref.  US  EPA  Grant  810659-02- 

0. 

Descriptors:  'Fathead  minnows,  'Water  pollution 
effects,  'Fenvalerate,  'Pesticide  toxicity,  'Metabo- 
lism, 'Ions,  'Bluegills,  'Fish  physiology,  Dynam- 
ics, Insecticides,  Fish,  Tissue  analysis,  Bioaccumu- 
lation, Sodium,  Calcium,  Chlorides,  Absorption, 
Statistical  analysis. 

The  uptake  and  depuration  of  sodium,  calcium, 
and  chloride  ions  were  monitored  in  bluegill  and 
fathead  minnows  exposed  to  the  synthetic  pyreth- 
roid  insecticide  fenvalerate.  There  was  a  trend 
towards  increased  sodium  uptake  in  bluegills  and 
minnows  with  exposure  to  fenvalerate.  No  statisti- 
cal differences  were  found  in  depuration  rate  for 
bluegill,  although  minnows  did  exhibit  a  higher 
depuration  rate  at  8  h  postexposure.  Minnows 
seemed  to  accumulate  more  C136  than  the  bluegill 
on  a  per  gram  body  weight  basis.  There  were  no 
significant  differences  between  control  and  ex- 
posed fish  for  bluegill.  Means  for  both  bluegills  and 
minnows  would  seem  to  indicate  a  reduction  in 
uptake  with  increasing  exposure  to  fenvalerate. 
There  was  no  statistical  difference  between  control 
and  fenvalerate-exposed  minnows  when  both 
uptake  and  depuration  for  Ca45  are  compared. 
Fenvalerate  exposure  caused  significant  increase  in 
calcium  uptake  in  bluegill,  and  a  lower  depuration 
rate  at  3  h  postexposure.  The  large  variability  in 
these  results  makes  trends  difficult  to  characterize. 
It  is  concluded  that  the  whole-body  ion  method 
employed  was  not  adequate  to  document  these 
effects  quantitatively.  (Doria-PTT) 
W89- 12443 


EN  VIVO  EFFECTS  OF  CADMIUM  CHLORIDE 
ON  CERTAIN  ASPECTS  OF  CARBOHYDRATE 
METABOLISM  IN  THE  TISSUES  OF  A 
FRESHWATER  FIELD  CRAB  BARYTEL- 
PHUSA  GUERINI. 

Osmania  Univ.,  Hyderabad  (India).  Dept.  of  Zool- 
ogy. 

S.  L.  N.  Reddy,  N.  B.  R.  K.  Venugopal,  and  J.  V. 
R.  Ramana  Rao. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  42,  No.  6,  p  847-853, 
June  1989.  3  tab,  19  ref. 

Descriptors:  'Cadmium,  'Metabolism,  'Carbohy- 
drates, 'Water  pollution  effects,  'Crabs,  'Toxicity, 
Chlorides,  Crustaceans,  Heavy  metals,  Animal 
physiology,  Tissue  analysis,  Enzymes,  Hyderabad. 

The  present  study  reports  the  influence  of  cadmi- 
um on  certain  aspects  of  carbohydrate  metabolism 
in  the  tissues  of  the  freshwater  field  crab  Barytel- 
phusa  guerini,  exposed  to  sublethal  concentration 
of  cadmium  chloride.  The  effect  of  cadmium  chlo- 
ride on  glycogen,  total  free  sugars,  glycogen  phos- 
phorylase,  succinate  dehydrogenase  (SDH),  lactate 
dehydrogenase  (LDH),  and  lactate  levels  in  the 
tissues,  gill,  leg  muscle,  hepatopancreas,  heart,  and 
thoracic  ganglion  was  investigated.  The  results 
reveal  that  the  carbohydrate  metabolism  was  sig- 
nificantly altered  during  sublethal  toxicosis  of  cad- 
mium chloride.  The  alterations  were  found  to  be 
tissue-specific  and  time-dependent.  Inhibition  of 
SDH  activity  in  the  crab  suggests  the  dependence 
of  crab  on  glycolytic  metabolism  for  energy  needs. 
The  sensitivity  of  LDH  can  be  taken  as  a  meaning- 
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ful  biochemical  index  during  CdC12  toxicosis.  Iso- 
zymal  characterization  of  this  enzyme  at  regular 
intervals  of  chronic  exposures  could  present  a 
meaningful  picture  about  the  tissue-specific  de- 
pendence for  energy  requirements  during  this  tox- 
icity. (Doria-PTT) 
W89-12446 

EFFECT    OF    HEAVY    METALS    IONS    ON 
ENZYME  ACTIVITY  IN  THE  MEDITERRANE- 
AN MUSSEL,  DONAX  TRUNCULUS. 
Bar-Ilan  Univ.,  Ramat-Gan  (Israel).  Dept.  of  Life 
Sciences. 

L.  Mizrahi,  and  Y.  Achituv. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  42,  No.  6,  p  854-859, 
June  1989.  1  tab,  21  ref. 

Descriptors:  'Mediterranean  Sea,  'Heavy  metals, 
•Enzymes,  'Toxicity,  'Metabolism,  *Mollusks, 
•Water  pollution  effects,  Animal  physiology, 
Israel,  Cations,  Cadmium,  Mercury,  Lead,  Copper, 
Zinc. 

The  aim  of  the  present  study  was  to  examine  the 
effects  of  different  concentrations  of  each  of  five 
heavy  metal  ions  on  the  activity  of  four  enzymes  in 
Donax  trunculus,  lactate  and  malate  dehydrogen- 
ase, cytochrome  oxidase,  and  alpha-amylase.  Re- 
sults demonstrate  a  wide  variation  in  the  acute 
toxicities  of  different  metals.  Enzymes  were  affect- 
ed differently  in  the  presence  of  the  ions  studied. 
Alpha-amylase,  an  important  digestive  enzyme  of 
bivalves,  was  only  slightly  affected  by  any  ion. 
The  other  enzymes  tested  were  more  sensitive  to 
heavy  metals  ions.  At  the  test  concentrations  of 
0.05  and  0.1  ppm,  most  of  the  metals  tested  did  not 
influence  the  enzymes  studied.  The  only  metal  ion 
that  caused  an  effect  at  0.1  ppm  was  Cd,  which 
slightly  inhibited  the  activity  of  cytochrome  oxi- 
dase and  lactate  dehydrogenase.  Cd  and  Hg  were 
found  to  be  high  inhibitors  of  lactate  dehydrogen- 
ase and  cytochrome  oxidase  of  Donax  at  1  and  10 
ppm.  With  Pb  and  Cu,  even  at  the  high  concentra- 
tions, there  was  only  a  slight  inhibition  in  the 
activity  of  these  two  respiratory  enzymes.  About 
50%  of  the  activity  of  cytochrome  oxidase  was 
inhibited  by  10  ppm  Zn,  and  it  was  hardly  effective 
on  the  lactate  hydrogenase.  (Doria-PTT) 
W89-12447 


ORGANOCHLORINE  INSECTICIDE  RESI- 
DUES IN  FISH  AND  BIRDS  FROM  THREE 
RIVER  SYSTEMS  ON  THE  NORTH  COAST 
REGION  OF  NEW  SOUTH  WALES. 

North  Coast  Agricultural  Inst.,  Wollongong  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 12449 


pothesis  that  the  toxic  action  of  ohgomenc  bark 
tannins  is  through  binding  to  and  cross-linking  of 
cell-membrane  enzymes.  (Author's  abstract) 

W89-12487 

HEALTH  EFFECTS  ASSOCIATED  WITH 
WASTEWATER  TREATMENT,  DISPOSAL, 
AND  REUSE. 

Alberta  Univ.,  Edmonton.  Div.  of  Health  Services 

Administration. 

S.  E.  Hrudey,  and  E.  J.  Hrudey. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  849-854,  June  1989. 

Ill  ref. 

Descriptors:  *Literature  review,  *Human  diseases, 
•Human  pathology,  'Wastewater  disposal, 
•Wastewater  renovation,  *Water  reuse, 
•Wastewater  treatment,  Pathogens,  Safety,  Haz- 
ardous materials,  Giardia,  Diseases,  Dioxin,  Poly- 
chlorinated  biphenols,  Bacteria,  Viruses. 

Current  studies  on  the  health  effects  associated 
with  wastewater  treatment,  disposal,  and  reuse  are 
reviewed.  Identified  health  and  safety  concerns 
were  summarized  as  hepatitus  A,  other  viral  infec- 
tions, leptospirosis,  parasite  infestation  and  general 
gastrointestinal  illness.  Safety  needs  for  wastewater 
collection  and  treatment  personnel  in  the  United 
States,  Finland  and  Italy  were  also  reviewed.  In 
the  area  of  sludge  handling  and  disposal  the  practi- 
cality of  formulating  guidelines  to  assess  the  risks 
associated  with  exposure  to  pathogens  in  sludge 
was  assessed.  Other  aspects  reviewed  include  ex- 
creta or  wastewater  disposal,  wastewater  reuse, 
contamination  of  water  supplies,  municipal  solid 
waste  disposal,  and  industrial  and  hazardous 
wastes;  and  the  health  problems  such  as  diarrhea, 
enteric  disease,  Giardia  transmission,  guinea  worm 
disease,  vascular  'Blackfoot  Disease,'  dioxin  and 
PCB  exposure,  and  other  toxic  substance  exposure 
associated  with  health  problems.  (White-Reimer- 
PTT) 
W89-12519 


ACUTE  AND  SUB-ACUTE  TOXICITY  OF 
BARK  TANNINS  IN  CARP  (CYPRTNUS 
CARPIO  L). 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept  of  Toxicology. 

J.  H.  M.  Temmink,  J.  A.  Field,  J.  C. 

vanHaastrecht,  and  R.  C.  M.  Merkelbach. 

Water  Research  WATRAG,  Vol.  23,  No.  3,  p  341- 

344,  March  1989.  7  fig,  1  tab,  13  ref. 

Descriptors:  *  Sublethal  effects,  •Tannins,  *Pulp 
wastes,  *Water  pollution  effects,  *Toxicity, 
•Lethal  limit,  *Tannins,  *Carp,  Chemical  oxygen 
demand,  Flow  system,  Polymers,  Oxidation  proc- 
ess, Gills,  Tissue  analysis,  Animal  pathology. 

The  24-hour  LC(I)50  (lethal  concentration  for 
50%  of  the  test  population  during  initial  testing) 
and  96-hour  LC(I)50  of  bark  extract  for  carp  (Cy- 
prinus  carpio)  were  estimated  at  approximately  65 
and  50  milligrams  per  liter  total  chemical  oxygen 
demand  (COD),  in  a  semi-static  system.  Tannins, 
constituting  50-60%  of  total  COD,  are  responsible 
for  this  toxicity.  Considerable  toxicity  was  also 
found  in  sub-acute  studies  in  a  flow-through 
system.  In  both  systems  oxidative  polymerization 
of  the  tannins  into  high-molecular-weight  poly- 
mers abolished  the  aquatic  toxicity  almost  com- 
pletely. Epithelial  damage  of  the  gill  was  the  most 
important  lesion  of  toxicity,  supporting  the  hy- 


COAL  AND  COAL  MINE  DRAENAGE. 

Olem  Associates,  Washington,  DC. 

H.  Olem. 

Journal-Water     Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  6,  p  879-882,  June  1989.  60 

ref. 

Descriptors:  *Water  pollution  effects, 
•Wastewater  treatment,  *Literature  review,  *Coal 
mining,  *Mine  wastes,  *Acid  mine  drainage,  Con- 
trol systems,  Regulations,  Land  reclamation,  Oxi- 
dation, Characterization,  Mine  waste  treatment, 
Neutralization,  Path  of  pollutants. 

The  origin  and  influence  of  coal  mine  drainage  on 
streams,  control  and  treatment  of  acid  mine  drain- 
age, and  books  and  proceedings  dealing  with  coal 
mines  and  coal  mine  drainage  are  reviewed.  Envi- 
ronmental regulations  include  a  proposal  to  amend 
regulations   designed   to   protect    alluvial    valley 
floors,    amended   regulations   to   allow   the   U.S. 
Office  of  Surface  Mining  Reclamation  and  En- 
forcement to  use  money  collected  from  the  pay- 
ment of  civil  penalties  to  reclaim  lands  that  have 
been  mined,  abandoned,  or  left  inadequately  re- 
claimed, and  rules  governing  roads  at  surface  and 
underground  mining  operations  and  coal  explora- 
tion areas.  Characterization  of  coal  mine  wastes 
include  regional,  chemical,  and  biological  charac- 
terization. Case  studies  for  mine  waste  treatment 
and  control  dealt  with  neutralization,  high  density 
sludge  processes,  manmade  wetlands,  rock  filled 
columns  used  in  a  submerged  upflow  manner  to 
oxidize  and  remove  dissolved  manganese,  and  nat- 
ural wetlands.  Models  have  also  been  developed  to 
track  the  seasonal  fate  and  mass  transport  of  sulfate 
and  alkalinity  along  a  lake,  and  to  demonstrate  the 
importance  of  sulfate  reduction  and  the  effects  of 
pH  reduction  and  increased  Al  and  Zn  on  natural 
systems.  (White-Reimer-PTT) 
W89-12527 


NONPOINT  SOURCES. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 


For  primary  bibliographic  entry  see  Field  5B. 
W89-12533 


DISSOLVED  OXYGEN  IN  STEAMS  AND  RES- 
ERVOIRS. 

Tennessee  Valley  Authority,  Chattanooga. 

W.  L.  Poppe. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  953-954,  June  1989.  32 

ref. 

Descriptors:  'Literature  review,  'Dissolved 
oxygen,  'Stream  pollution,  'Reservoirs,  Model 
studies,  Aeration,  Destratification,  Phytoplankton, 
Monitoring,  Eutrophication. 

A  review  of  recent  research  on  dissolved  oxygen 
in  streams  and  reservoirs  includes  studies  on:  (1) 
Water  quality  in  streams  and  reservoirs;  (2)  Water 
quality  models  such  as  a  one-dimensional  dynamic 
riverine  model  for  a  dam  study,  and  reservoir 
models;  (3)  Gas  transfer  studies  on  the  oxygen 
injection  method  to  restore  the  level  of  DO  in  a 
river,  the  effects  of  artificial  aeration  on  phyto- 
plankton communities,  and  destratification  to  re- 
store eutrophic  lakes;  and  (4)  Aquatic  effects  and 
monitoring  using  an  in  situ  benthic  chamber  to 
measure  respiration  and  photosynthesis  in  rivers, 
and  oxygen  sensitive  microelectrodes.  (White- 
Reimer-PTT) 
W89-12536 


THERMAL  EFFECTS. 

Federated  Dept.  Stores  and  Allied  Stores  Corpora- 
tion, 7  West  Seventh  Street,  Cincinnati,  OH  45202. 
J.  B.  Cravens,  and  J.  Hudson. 
Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  6,  p  984-991,  June  1989.  69 
ref. 

Descriptors:  'Water  pollution  effects,  'Literature 
review,  'Thermal  pollution,  'Thermal  stress, 
•Temperature  effects,  *Animal  physiology,  'Plant 
physiology,  Environmental  effects,  Toxicity, 
Model  studies,  Animal  behavior,  Fish  behavior, 
Growth,  Metabolism,  Reproduction. 

Recent  research  concerning  the  environmental  ef- 
fects of  thermal  discharges  and  changes  is  re- 
viewed. Topics  discussed  include:  (1)  Review  arti- 
cles and  model  studies  that  simulate  variations  in 
temperature  as  a  result  of  thermal  discharges;  (2) 
The  effects  of  thermal  changes  on  the  survival, 
growth,  and  photosynthesis  of  producers;  (3) 
Changes  in  reproduction,  larvae,  and  embryos  of 
consumer  species;  (4)  Activity  changes  as  a  result 
of  the  relationship  between  temperature  and  me- 
tabolism; (5)  Changes  in  distribution  patterns;  (5) 
The  effects  of  temperature  on  feeding  and  growth; 
(6)  Oxygen  metabolism;  (7)  Thermal  tolerance, 
preference  and  stress  reactions  of  various  orga- 
nisms; (8)  The  effects  of  temperature  on  biochemi- 
cal reactions  by  measuring  parameters  such  as  im- 
mobilization, paralysis,  mortality,  metabolic  rate, 
cardiac  output,  blood  flow  distribution,  regional 
perfusion,  and  phospholipid  concentration.  (White- 
Reimer-PTT) 
W89-12538 

EFFECTS  OF  POLLUTION  ON  FRESHWATER 
ORGANISMS. 

Environmental  Monitoring  Systems  Lab.,  Cincin- 
nati, OH.  Aquatic  Biology  Branch. 
Q.  Pickering,  D.  O.  Carle,  A.  Pilli,  T.  Willingham, 
and  J.  M.  Lazorchak. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  6,  p  998-1042,  June  1989.  3 
tab,  422  ref. 

Descriptors:  *Literature  review,  *Water  pollution 
effects,  *Aquatic  animals,  'Aquatic  plants,  'Fish, 
'Invertebrates,  'Algae,  'Duckweed,  'Bioassay, 
Bioconcentration,  Toxicity,  Field  tests. 

An  annual  review  summarizes  the  literature  pub- 
lished on  the  effects  of  pollutants  on  freshwater 
fish,  invertebrates,  algae,  and  duckweed  is  present- 
ed. The  following  criteria  were  used  in  the  selec- 
tion of  literature  for  the  review:  pollutants  includ- 
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ing  toxic  chemicals  and  oil;  effect  types  were  de- 
fined as  acute,  sublethal,  and  bioconcentration;  and 
tests  conducted  in  the  field  and  in  the  laboratory 
were  covered.  The  data  are  presented  in  tables 
organized  by  organism,  test  endpoint  and  duration; 
and  summaries  of  data  reported  in  the  literature  for 
broad  categories  of  pollutants  or  for  single  toxicant 
tests  in  which  standard  acute  or  sublethal  end- 
points  were  not  available.  Applicable  articles  were 
obtained  from  four  abstracting  journals,  60  toxicity 
related  journal  publications,  the  EPA  publication 
bibliography  and  the  EPA  Environmental  Re- 
search Laboratory-Duluth  and  Environmental 
Monitoring  Systems  Laboratory-Cincinnati  reprint 
collection.  (White-Reimer-PTT) 
W89-12540 


EFFECTS  ON  SALTWATER  ORGANISMS. 

California  State  Univ.,  Long  Beach.  Dept.  of  Biol- 
ogy- 

D.  J.  Reish,  P.  S.  Oshida,  A.  J.  Mearns,  and  T.  C. 
Ginn. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  6,  p  1042-1054,  June  1989. 
2  tab,  158ref. 

Descriptors:  'Literature  review,  'Marine  environ- 
ment, 'Marine  animals,  'Water  pollution  effects, 
'Marine  pollution,  'Marine  plants,  Oil  pollution, 
Sediment  contamination,  Toxicity,  Organotins, 
Plastic  debris,  Outfalls,  Aquaculture,  Model  stud- 
ies, Toxicity,  Heavy  metals,  Pesticides. 

A  review  of  recent  literature  on  the  effects  of 
pollution  on  saltwater  organisms  includes:  (1)  Resi- 
dues and  related  topics;  (2)  Sediment  toxicity  for 
selected  contaminants  to  polychaetes,  oligochaetes, 
lancelets,  amphipods,  and  other  invertebrates;  (3) 
Surveys  to  define  pollution  gradients,  use  of  multi- 
variate techniques,  and  long-term  monitoring  pro- 
grams; (4)  Organotins;  (5)  Extent  of  and  effects  of 
plastic  litter  and  debris  on  biota;  (6)  Ecological 
effects  of  oil  pollution;  (7)  Surveys  of  outfalls  and 
disposal  sites;  (8)  Aquaculture  impacts;  (9)  Cytoge- 
netic and  pathological  studies  dealing  with  sister- 
chromatid  exchanges  and  effects  of  a  sludge  dump- 
site  on  haddock;  (10)  Population  and  community 
models  for  periphyton  communities  and  fish  popu- 
lations; (11)  Toxicity  of  metals,  polynuclear  aro- 
matic hydrocarbons,  pesticides,  herbicides,  and 
bleached  kraft  mill  effluent.  (White-Reimer-PTT) 
W89-12541 


HUMAN  HEALTH  EFFECTS  ASSAYS. 

Environmental    Protection    Agency,    Cincinnati, 

OH.     Environmental    Criteria    and    Assessment 

Office. 

L.  Fradkin,  C.  Sonich-Mullin,  M.  Cerny,  C. 

Kruger,  and  F.  Cavender. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  1072-1077,  June  1989. 

2  tab,  74  ref. 

Descriptors:  'Literature  review,  'Bioassay,  'Tox- 
icity, 'Human  diseases,  'Human  pathology, 
•Drinking  water,  'Water  pollution  effects.  Risks, 
Human  studies,  Animal  studies,  Fish  bioassays, 
Animal  behavior,  Testing  procedures,  Municipal 
wastewater,  Sewage  sludge,  Industrial  wastes. 

The  use  of  assays  to  evaluate  and  assist  in  predict- 
ing potentially  adverse  human  health  effects  associ- 
ated with  exposure  to  pollutants  in  water  (that  is, 
municipal  wastewater,  sewage  sludge,  ambient 
water,  and  drinking  water)  is  the  focus  of  this 
review.  Estimation  of  human  health  effects  associ- 
ated with  exposure  to  pollutants  in  water  was 
determined  by  epidemiologic  studies,  acute  and 
chronic  animal  studies,  toxicity  studies,  mutagenic- 
ity studies,  and  in  vitro  toxicity  studies.  Epidemio- 
logic studies  were  used  to  estimate  the  human 
health  risks  including  cancer  associated  with  do- 
mestic consumption  of,  or  exposure  to,  chlorinated 
water,  unchlorinated  water,  groundwater  supplies 
containing  radon  and  its  progeny,  drinking  water 
containing  trichloroethylene  or  radon,  and  hard- 
ness components  of  sewage.  Several  animal  bioas- 
says have  been  performed  on  contaminants  in 
water.  In  some  cases,  whole,  extracted,  or  separat- 
ed wastes  were  given  to  animals;  in  other  studies, 
'contaminants'  were  administered  as  pure  chemi- 


cals. Fish  bioassays  provide  a  possible  means  of 
monitoring  aquatic  contamination  and  estimating 
toxicity.  Changes  in  the  behavior  of  aquatic  ani- 
mals provided  information  on  the  potential  toxicity 
of  contaminated  water.  A  variety  of  microbial  and 
in  vitro  assays  have  been  used  to  estimate  water 
quality  and  to  provide  information  regarding  the 
potential  hazard  associated  with  exposure  to  con- 
taminated water  and/or  its  wastes.  A  summary  of 
short-term  bioassays  used  to  assess  the  genotoxicity 
of  samples  from  drinking  water,  wastewater,  and 
river  water  contaminated  with  industrial  products 
is  presented  in  table  form.  (White-Reimer-PTT) 
W89- 12544 


EFFECTS  OF  CHEMICALS  ON  MICROORGA- 
NISMS. 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Toxic  Substances. 

J.  D.  Walker. 

Journal-Water     Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  6,  p  1077-1097,  June  1989. 

1  tab,  96  ref. 

Descriptors:  'Literature  review,  'Water  pollution 
effects,  'Microorganisms,  'Toxicity,  'Bioassay, 
Bacterial  physiology,  Algal  physiology,  Photosyn- 
thesis, Respiration,  Fungi,  Yeasts,  Testing  proce- 
dures, Biotechnology,  Aquatic  environment,  Sedi- 
ments, Soil  environment,  Wastewater. 

Recent  studies  on  the  effects  of  chemicals  on 
microorganisms  are  reviewed.  A  table  shows 
chemicals  tested,  EC50,  and  the  test  used.  Topics 
discussed  include:  (1)  Bacterial  toxicity  tests  that 
measured  bioluminescence,  respiration,  growth, 
enzyme  activity,  and  methanogenesis;  (2)  Algal 
toxicity  tests  for  photosynthetic  response,  growth, 
density,  nitrogen  fixation,  and  glycophosphate;  (3) 
Fungal  and  yeast  toxicity  tests;  (4)  Comparative 
sensitivity  of  microbial  toxicity  testing  systems  by 
measuring  growth,  oxygen  uptake,  dehydrogenase 
and  alkaline  phosphatase  activity,  photosynthesis, 
respiration,  nitrogenase,  nitrate  reductase,  and  glu- 
tamine  synthetase  in  bacteria  and  algae;  (5)  Com- 
parative sensitivity  of  microbial,  terrestrial,  and 
aquatic  organism  testing;  (6)  Quantitative  structure 
activity  relationships;  (7)  Use  of  microbes  to  assess 
toxicity  in  different  environments  such  as  water, 
sediment,  soil,  and  wastewater;  and  (8)  biotechnol- 
ogy. (White-Reimer-PTT) 
W89- 12545 


ACIDIC  DEPOSITION. 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

N.  P.  Nikolaidis,  V.  S.  Nikolaidis,  and  H.  Olem. 
Journal-Water     Pollution     Control      Federation 
JWPFA5,  Vol.  61,  No.  6,  p  1109-1117,  June  1989. 
147  ref. 

Descriptors:  'Water  pollution  sources,  'Literature 
review,  'Acid  rain,  'Acid  streams,  'Acidic  soils, 
'Acidic  water,  Model  studies,  Regional  assess- 
ments, Transport,  'Water  pollution  effects,  Hydro- 
gen ion  concentration,  Liming,  Alkalinity,  Heavy 
metals,  United  States,  Europe,  Neutralization. 

A  review  of  recent  research,  conferences,  and 
symposia  dealing  with  acid  deposition  is  presented. 
Topics  covered  include:  (1)  Regional  assessments 
from  Virginia,  Massachusetts,  national  EPA  assess- 
ments, eastern  mountain  regions,  Florida,  and  parts 
of  Canada  and  Europe;  (2)  Atmospheric  deposition 
and  transport  studies  on  precipitation  from  Samoa, 
Bermuda,  North  America,  Europe,  Greece,  the 
Netherlands,  and  statistical  methods  for  analyzing 
temporal  variations  and  distribution  patterns;  (3) 
Effects  of  deposition  on  pH  of  soils,  chemical 
interactions,  nitrification,  S04(-2),  metals  uptake, 
eutrophication,  and  groundwater;  (4)  Model  stud- 
ies to  simulate  past  and  future  conditions  and  pre- 
dict effects;  and  (5)  The  effects  and  techniques  of 
liming  acidic  waters  citing  existing  programs  in 
Sweden  and  other  areas,  and  models  to  compute 
the  final  alkalinity  of  waters  neutralized  by  sodium 
or  calcium-based  materials  and  liming  terrestrial 
systems  for  surface  water  neutralization.  (White- 
Reimer-PTT) 
W89- 12547 


BIOMONITORING. 

Eckenfelder,  Inc.,  Nashville,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 12548 


COLONIZATION,  VARIABILITY,  AND  THE 
USE  OF  SUBSTRATUM-FILLED  TRAYS  FOR 
BIOMONITORING  BENTHIC  COMMUNI- 
TIES. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
W.  H.  Clements,  J.  H.  Van  Hassel,  D.  S.  Cherry, 
and  J.  Cairns. 

Hydrobiologia  HYDRB8,  Vol.  173,  No.  1,  p  45-53, 
March  15,  1989.  3  fig,  3  tab,  17  ref. 

Descriptors:  'Water  pollution  effects,  'Thermal 
pollution,  'Virginia,  'Bioindicators,  'Monitoring, 
'Rivers,  'Macroin vertebrates,  Artificial  substrates, 
Aquatic  habitats,  Adair  Run,  New  River,  Clinch 
River,  Electric  powerplants,  Performance  evalua- 
tion, Powerplants. 

Sampling  variability  and  colonization  rate  of  intro- 
duced substrates  (plastic  trays  filled  with  pebble 
and  cobble)  in  two  southwestern  Virginia  streams 
(Adair  Run,  a  tributary  to  the  New  River,  and 
Clinch  River)  are  described.  Substrates  were  colo- 
nized rapidly  by  aquatic  macroin  vertebrates,  but 
colonization  rates  differed  between  years,  possibly 
due  to  annual  variability  in  macroinvertebrate 
abundance.  To  examine  the  applicability  of  using 
these  substrates  for  biomonitoring  benthic  commu- 
nities, trays  were  placed  at  several  locations  in  the 
Clinch  River,  which  was  receiving  power  plant 
discharges.  Only  six  samples  were  necessary  to 
detect  a  15%  reduction  in  macroinvertebrate  densi- 
ty and  a  12%  reduction  in  number  of  taxa  at 
effluent  sites.  Benthic  communities  established  on 
rock-filled  trays  and  multiplate  samples  collected 
from  the  same  stations  during  the  same  period 
were  compared.  Although  multiplate  sampler  re- 
sults were  more  variable  than  those  from  rock 
trays  and  were  selective  for  different  taxa,  both 
substrate  types  showed  significant  differences  in 
community  parameters  among  locations.  Rock 
trays  at  all  sites  were  dominated  by  Cheumatop- 
syche  sp.,  whereas  chironomids  were  more  abun- 
dant on  multiplate  samplers.  The  relative  abun- 
dance of  mayflies  was  reduced  at  the  effluent  site 
on  both  substrate  types.  (Author's  abstract) 
W89- 12572 


PHOSPHORUS  AS  A  GROWTH-REGULATING 
FACTOR  RELATTVE  TO  OTHER  ENVIRON- 
MENTAL FACTORS  IN  CULTURED  ALGAE. 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12584 


PHYTOPLANKTON  BIOMASS  AND  PRODUC- 
TION IN  RELATION  TO  PHOSPHORUS. 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen. 

U.  Heyman,  and  A.  Lundgren. 
Hydrobiologia  HYDRB8,  Vol.  170,  p  211-227,  De- 
cember 1988.  5  fig,  102  ref. 

Descriptors:  'Limnology,  'Phosphorus,  'Eutroph- 
ication, 'Primary  productivity,  'Phytoplankton, 
Biomass,  Light,  Temperature,  Limiting  nutrients, 
Lakes,  Algae,  Cycling  nutrients,  Chlorophyll, 
Zooplankton,  Reviews. 

Phosphorus-limited  phytoplankton  can  respond  to 
changes  in  P  concentrations  by  a  change  in  bio- 
mass and/or  a  change  in  rate  of  production.  The 
light  climate,  as  well  as  temperature  and  nutrients 
other  than  P,  may  also  change  the  dynamics  of  the 
phytoplankton  in  a  way  that  alters  its  response  to 
P.  Many  data  sets  on  phytoplankton  biomass 
(measured  as  chlorophyll)  and  production  are 
available  and,  together  with  culture  experiments 
and  more  detailed  studies  on  biovolumes  and  spe- 
cies composition,  they  may  shed  some  light  on 
these  problems.  The  present  understanding  of  the 
relationship  between  phytoplankton  and  P  is  inad- 
equate,  but   some   tentative   conclusions   can   be 
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drawn.  In  most  lakes  phytoplankton  biomass  is 
determined  mainly  by  the  concentration  of  P,  but 
growth  also  roughly  follows  a  logistic  density- 
dependent  growth  equation.  Field  studies  that  in- 
clude estimates  of  primary  production,  biomass 
and  environmental  factors  can  be  used  to  deter- 
mine which  factors  that  are  of  importance  in  deter- 
mining the  relation  between  growth  and  maximum 
growth.  From  studies  of  phytoplankton  under  low 
light  conditions,  it  is  clear  that  light  is  the  mam 
determinant  of  the  growth  rate,  probably  by  de- 
creasing the  maximum  growth  rate.  When  the  light 
climate  is  better,  maximum  growth  rate  is  deter- 
mined by  temperature.  Field  studies  indicate  that 
(1)  temperature  and  light,  (2)  rate  of  elimination, 
and  (3)  the  species  composition  (or  rather  the 
strategy  of  the  present  species)  determines  the  rela- 
tion between  biomass  and  carrying  capacity.  Tem- 
perature and  light  affect  maximum  growth  rate, 
resulting  in  a  change  in  the  relationship  between 
growth  and  maximum  growth  rate,  which  may 
result  in  a  change  in  the  relation  between  biomass 
(B)  and  carrying  capacity   (K).   Both  light  and 
temperature  affect  the  succession  of  species,  which 
may  in  turn  change  B/K.   In  most  studies  the 
production  per  unit  biomass  is  much  higher  than 
the  actual  change  in  biomass  and  elimination  must 
therefore  approximately  equal  production.   Zoo- 
plankton  grazing  often  accounts  for  most  of  the 
elimination.  The  mechanisms  that  determine  which 
form  of  elimination  is  important  are  largely  un- 
known, but  nutrient  concentration  seems  to  be  of 
major  importance.  (Rochester-PTT) 
W89-12585 

EFFECTS  OF  AN  EXPERIMENTAL  ACID 
PULSE  ON  INVERTEBRATES  IN  A  HIGH  AL- 
TITUDE SIERRA  NEVADA  STREAM. 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
C3.1  Sciences. 

P  S.  Hopkins,  K.  W.  Kratz,  and  S.  D.  Cooper. 
Hydrobiologia  HYDRB8,  Vol.  171,  No.  1,  p  45-58, 
February  1,  1989.  5  fig,  1  tab,  55  ref.  California  Air 
Resources  Board  Grant  CAL  ARB  A3096-32. 

Descriptors:  'Acid  rain  effects,  *Bioindicators, 
•California,  *Acidic  water,  'Invertebrates,  'Water 
pollution  effects,  Animal  behavior,  Mountam 
streams,  Sierra  Nevada  Mountains,  Kaweah  River, 
Aquatic  insects,  Aquatic  drift. 

The  effects  of  pulsed  acidification  on  invertebrate 
densities  and  drift,  and  water  chemistry,  in  a  high- 
altitude  Sierra  Nevada  stream  were  measured  usmg 
artificial  stream  channels.  Water  was  diverted  from 
the  Marble  Fork  of  the  Kaweah  River,  Calfornia, 
through  12  replicate  channels.  However,  low  flow 
in  the  summer  of  1985  eliminated  all  but  four  fo 
these  channels.  Channels  were  stocked  with  natu- 
ral substrates  and  organisms  from  the  Marble  Fork 
of  the  Kaweah  River.  After  a  3-wk  acclimation 
period,   a  low-pH  rain  event  was  simulated  by 
adding  acid  (H2S04  and  HN03)  to  two  of  the 
channels,  reducing  pH  to  5.0  for  6  hr.  The  other 
two  channels  acted  as  controls  (pH  6.4).  During 
acid  additions,  Baetis  spp.  drift  in  acidified  chan- 
nels was  about  7  times  higher  than  in  control 
channels  (F  =  39.02,  p  <  0.025;  data  fourth  route 
transformed,  analysis  of  variance),  and  the  percent- 
age of  drifting  baetids  that  were  dead  was  signifi- 
cantly higher  in  acidified  than  control  channels 
(46%  vs.  0%,  F  =  29.86,  p  <  0.0;  arcsine  square 
root  transformed  data,  analysis  of  variance).  Other 
taxa  showed  no  significant  drift  responses,   and 
benthic  densities  of  all  taxa  showed  no  effects  two 
days  after  acidification,  probably  owing  to  rapid 
recolonization   by    invertebrate    drift    in    influent 
waters.  Metal  concentrations  did  not  significantly 
increase  in  the  2-m  stream  channels.  The  present 
results  suggest  that  Baetis  in  particular  may  be  a 
good  'early-warning'  indicator  of  the  effects  of 
acid  deposition  on  Sierra  Nevada  streams.  (Au- 
thor's abstract) 
W89- 12595 


EVIDENCE  OF  STRUCTURAL  AND  FUNC- 
TIONAL ADAPTATION  IN  EPILITHON  EX- 
POSED TO  ZINC. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
F.  S.  Colwell,  S.  G.  Hornor,  and  D.  S.  Cherry. 


Hydrobiologia  HYDRB8,  Vol.  171,  No.  1,  p  79-90, 
February  1,  1989.  3  fig,  3  tab,  38  ref. 

Descriptors:  'Heavy  metals,  *Epilithon,  *Water 
pollution  effects,  "Zinc,  Artificial  water  courses, 
Metabolism,  Respiration,  Primary  productivity, 
Biomass,  Microorganisms,  Succession. 

Artificial  streams  were  used  to  study  the  effect  of 
chronic  zinc  dosing  (0.00,  0.05,  or  1.00  mg  Zn/L.) 
on  epilithic  communities  during  summer  and  early 
fall,  1984  and  1985.  Following  zinc  addition,  epi- 
lithon was  periodically  measured  for  14C-glucose 
and  14C-glutamate  respiration,  ash-free  dry  weight 
(AFDW),    protein,   carbohydrate,    chlorophyll   a 
(Chi  a),  pheophytin  a  (pheo  a),  and  colony-forming 
units   (CFU)   on   zinc-amended    and   unamended 
media.  Transient  peaks  in  glucose  respiration  rates/ 
mg  protein  AFDW  occurred  within  5  to  10  days  in 
streams  dosed  with  1.0  mg  Zn/L  and  coincided 
with  decreases  in  AFDW,  protein,  carbohydrate, 
Chi  a,  and  pheo  a.  Respiration  of  glutamate  did  not 
show  a  significant  response  to  dosing  (alpha  = 
0  05).  Epilithic  plate  counts  demonstrated  more 
total  and  zinc-tolerant  CFU  in  dosed  than  in  con- 
trol epilithon  after  20  days.  After  30  days,  greater 
biomass    and    lower    protein  carbohydrate    ratios 
were  evident  in  epilithon  dosed  with  1.0  mg  Zn/L 
compared  to  unamended  treatments.  Peaks  m  glu- 
cose respiration  suggested  the  presence  of  zinc- 
tolerant   heterotrophs   transiently   capable   of  in- 
creased respiration  of  glucose  but  not  glutamate. 
Concurrently,  minimal  but  measurable  biomass  im- 
plied the  persistence  of  zinc-tolerant  microorga- 
nisms in  the  zinc-dosed  epilithon.  By  the  end  of  the 
studies,   the  results  indicated  that  metal-tolerant 
populations    replaced    metal-sensitive    organisms 
under  conditions  of  elevated  zinc  concentration. 
These  zinc-adapted  communities  had  lower  poten- 
tial   value    as    a    food    source    to    grazers    (low 
protein:carbohydrate  ratio)  and  were  no  longer 
distinctive  with  respect  to  glucose  respiration.  (Au- 
thor's abstract) 
W89-12597 

IMMUNOTOXICOLOGICAL  EVALUATION 
OF  TOLUENE  EXPOSURE  VIA  DRINKING 
WATER  IN  MICE. 

Utah  State  Univ.,  Logan.  Dept.  of  Biology. 
G  C  Hsieh,  R.  P.  Sharma,  and  R.  D.  R.  Parker. 
Environmental  Research  ENVRAL,  Vol.  49,  No. 
1,  p  93-103,  June  1989.  1  fig,  5  tab,  37  ref.  USGS 
grant  G-1255. 

Descriptors:  'Immunoassay,  'Toluenes,  'Toxicity, 
•Mice,  'Drinking  water,  'Water  pollution  effects, 
Population  exposure,  Dose-response  relationships, 
Biochemistry,  Animal  physiology,  Animal  tissues. 

Toluene  is  a  known  contaminant  found  in  trace 
amounts  in  groundwater.  Male  CD-I  mice  were 
exposed  to  0,   17,  80,  and  405  mg/1  toluene  in 
drinking  water  for  4  wk.  Immune  function  assays 
were  selected  to  evaluate  specific  humoral  and 
cell-mediated  immunity,  interleukin-2  (IL-2)  activi- 
ty, hematology,  along  with  general  toxicity.  Tolu- 
ene produced  an  increase  in  liver  weight  and  de- 
crease in  thymus  mass  at  the  highest  dose.  No 
effects  on  body  weights  and  hematological  param- 
eters, including  erythrocytes,  leukocytes,  and  their 
differentials  were  noticed.  Mitogenesis  by  lipopo- 
lysaccharide,  pokeweed  mitogen,  concanavalin  A, 
and  phytohemagglutinin  were  suppressed  in  splen- 
ocytes  from  treated  mice.  Splenocyte  lymphoproh- 
feration  to  alloantigens  decreased  at  the  405  mg/1 
concentration  only.  Numbers  of  sheep  red  blood 
cell    (SRBC)-specific    plaque-forming    cells    de- 
creased in  the  highest  dosed  animals;  however,  no 
significant   change   was   observed   in   the   serum 
alpha-SRBC  antibody  level.  Toluene  also  adverse- 
ly affected  IL-2  synthesis  at  the  405  mg/1  concen- 
tration. Findings  suggest  that  alteration  of  immune 
functions  of  mice  ingesting  toluene  was  generally 
evident  at  relatively  high  doses,  except  for  splenic 
lymphocyte  responses  to  selected  mitogens.  (Au- 
thor's abstract) 
W89- 12607 


DEATH  IN  THE  SEA:  A  FISHERMAN'S  PER- 
SPECTIVE. ,  .        „  ,  . 
Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 


ki. Fisheries  Div. 

H  Lehtonen,  M.  Hilden,  and  A.  Jarvinen. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

5,  p  207-214,  May  1989.  7  fig,  21  ref. 

Descriptors:  'Environmental  effects,  'Fish  popula- 
tions, 'Fisheries,  'Economic  impact,  'Commercial 
fishing,  'Water  pollution  effects,  Input-output 
analysis,  Income,  Fish  migration.  Titanium, 
Wastewater  outfall,  Heavy  metals,  Salmon,  Gill 
nets,  Smelt,  Herring,  Fish  behavior,  Fishing  gear. 

Numerous  studies  have  demonstrated  that  environ- 
mental changes  have  an  impact  on  fish  communi- 
ties. Changes  in  the  fish  communities  do  have  an 
impact  on  local  fisheries,  but  this  impact  is  often 
difficult  to  measure  using  test  fishing  data  or  gener- 
al fisheries  statistics.  Material  for  this  study  was 
collected  over  a  40-yr  period  by  a  fisherman  who 
made  daily  detailed  records  of  his  fishing  (e.g.  gear 
used,  catches,  fish  prices,  and  numerous  other  de- 
tails). His  data  from  the  fishing  area  at  the  mouth 
of   the    river    Kokemanenjoki    are   analyzed    for 
changes  in  catches,  catch  per  unit  of  effort  (cpue), 
total  value  of  catch,  and  revenue  per  unit  of  effort, 
with  the  basic  hypothesis  that  a  fisherman's  fishing 
strategy  is  sensitive  to  the  revenue  per  unit  of 
effort,  and  that  changes  in  the  revenue  per  unit  of 
effort  will  be  among  the  first  measurable  variables, 
which  reflect  the  changing  conditions  of  commer- 
cial  fishing   in   an   area.   The   area   under   study 
became  a  recipient  of  industrial  loading  beginning 
in  1961  with  discharges  from  a  titanium  dioxide 
plant.  The  fishing  area  was  6-10  km  north  of  the 
effluent  pipe.  The  plant  discharges  iron,  free  sulfu- 
ric acid,  Ti02,  mud,  and  heavy  metals  such  as  Al, 
Mn,  Zn,  Cr,  and  Pb.  Results  showed  that  Salmon 
disappeared  as  an  important  species  in  the  1950s, 
while  the  catch  per  unit  of  effort  in  herring  trap 
nets  and  the  herring  set  gill  nets  increased  until 
1960  The  catches  of  sea  trout  in  whitefish  set  gill 
nets  remained  low  until  1973  when  both  total  catch 
and  cpue  started  to  increase,  the  latter  even  tenfold 
in  4  years.  THe  cpue  of  smelt  gill  nets  began  to 
increase  around  1960  and  increased  until  fishing 
was  reduced  in  1967.  Reasons  for  the  decline  of  the 
cpue  in  the  trap  net  fishery  are  that  the  gear 
became  so  fouled  that  their  efficiency  decreased, 
or  that  the  herring  population  declined  locally 
because  of  poor  recruitment.  Also,  avoidance  reac- 
tions are  likely  in  the  area  as  fish  are  known  to 
sense  weak  concentration  gradients  of  Ti02  efflu- 
ent   Overall,  it  is  shown  that  a  combination  of 
biological,    economic    and    technological    factors 
affect  a  fisherman's  livelihood.  (Fnedmann-PTT) 
W89- 12643 

TAR  POLLUTION  ON  SAUDI  ARABIAN  GULF 
BEACHES.  ,     ^u  . 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

S.  L.  Coles,  and  N.  Gunay. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

5,  p  214-218,  May  1989.  2  fig,  1  tab,  17  ref. 

Descriptors:  'Beach  pollution,  'Persian  Gulf, 
'Beaches,  'Shores,  'Tar,  'Saudi  Arabia,  'Oil 
spills,  'Water  pollution  effects,  Marine  environ- 
ment, Environmental  quality,  Surveys,  Sampling. 

The  abundance  of  beach  tar  on  Saudi  Arabian  Gulf 
beaches  was  surveyed  over  a  20  month  period 
from  May  1985  to  October  1986.  Tar  abundance 
ranged  up  to  ten  times  values  previously  rePorJed 
for  areas  elsewhere  in  the  Arabian  Gulf  and  100 
times  upper  values  reported  for  other  world  re- 
gions. Tar  concentrations  of  greater  than  10  kg/m 
of  shoreline  commonly  occurred,  while  values  in 
the  1-10  kg/m  ranges  were  frequent.  By  compari- 
son, beach  tar  concentrations  reported  for  other 
areas  have  generally  been  in  the  g/m  range.  Beach 
tar  abundances  were  highly  variable  in  space  and 
time,  and  the  highest  values  obtained  were  more 
related  to  recent  oil  spills  than  to  seasonal  changes 
in  prevailing  oceanographic  conditions.  The  im- 
portance of  frequent  and  repetitive  sampling  to 
determine  maximal  beach  tar  abundances  for  an 
area  is  emphasized  by  these  results.  (Author  s  ab- 
stract) 
W89- 12644 
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TIME  TRENDS  OF  CHEMICAL  CONTAMI- 
NANT LEVELS  IN  CANADIAN  ATLANTIC 
COD  WITH  SEVERAL  BIOLOGICAL  VARIA- 
BLES. 

Department    of   Fisheries    and    Oceans,    Halifax 

(Nova  Scotia).   Physical  and  Chemical  Sciences 

Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 12647 


EFFECT  OF  COPPER  ON  THE  ULTRASTRUC- 
TURE  OF  TORPEDO  MARMORATA  NEU- 
RONS. 

Concordia    Univ.,     Loyola    Campus,     Montreal 
(Quebec).  Dept.  of  Biology. 
H.  E.  Enesco,  F.  A.  Pisanti,  and  E.  A.  Totaro. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
5,  p  232-235,  May  1989.  1  fig,  2  tab,  19  ref. 

Descriptors:  'Tissue  analysis,  'Microscopic  analy- 
sis, 'Water  pollution  effects,  'Sublethal  effects, 
•Copper,  'Fish  physiology,  Heavy  metals,  Trace 
elements,  Animal  tissues. 

The  effect  of  copper  exposure  on  cell  ultrastruc- 
ture  was  examined  in  electric  lobe  neurons  of 
Torpedo  marmorata.  Comparisons  were  made  be- 
tween animals  collected  from  a  site  of  known 
copper  pollution  in  the  Bay  of  Naples,  animals 
exposed  to  4  ppm  copper  for  60  days  in  the  labora- 
tory, and  controls  collected  from  an  unpolluted 
area  in  the  Mediterranean.  Copper  exposure  pro- 
duced a  significant  increase  in  vacuoles  and  in 
lipofuscin  granules,  a  significant  decrease  in  Golgi 
apparatus.  Copper  exposure  produced  mitochon- 
drial swelling  but  no  reduction  in  mitochondrial 
volume.  These  ultrastructural  changes  are  charac- 
teristic of  cellular  stress.  (Author's  abstract) 
W89- 12648 


GENETICALLY  ENGINEERED  ERWINIA 
CAROTOVORA  IN  AQUATIC  MICROCOSMS: 
SURVIVAL  AND  EFFECTS  ON  FUNCTIONAL 
GROUPS  OF  INDIGENOUS  BACTERIA. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

V.  S.  Scanferlato,  D.  R.  Orvos,  J.  Cairns,  and  G. 
H.  Lacy. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1477-1482,  June  1989. 
6  fig,  31  ref.  NSF  grant  BSR-8705445  and  EPA 
grant  R-813805-O1-O. 

Descriptors:  'Aquatic  environment,  'Genetic  pol- 
lution, 'Ecological  effects,  'Water  pollution  ef- 
fects, 'Genetic  engineering,  'Erwinia,  'Aquatic 
bacteria,  Microbiological  studies,  Survival,  Chro- 
mosomes, Growth  chambers,  Survival,  Risk  assess- 
ment. 

The  risk  related  to  the  release  of  genetically  engi- 
neered microorganisms  (GEMs)  depends  on  their 
establishment  in  the  environment.  Therefore,  the 
ability  to  predict  the  survival  and  colonization  of 
GEMs  within  an  ecosystem  is  a  key  element  in 
assessing  the  risk  of  their  release.  The  survival  of 
genetically  engineered  Erwinia  carotovora  L-864, 
with  a  kanamycin  resistance  gene  inserted  in  its 
chromosome,  was  monitored  in  the  water  and  sedi- 
ment of  aquatic  microcosms.  The  density  of  geneti- 
cally engineered  and  wild-type  E.  carotovora 
strains  declined  at  the  same  rate,  falling  in  32  days 
below  the  level  of  detection  by  viable  counts.  The 
impact  of  the  addition  of  genetically  engineered 
and  wild-type  strains  on  indigenous  bacteria  be- 
longing to  specific  functional  groups  important  in 
nutrient  cycling  was  examined.  For  up  to  16  days, 
the  densities  of  total  and  proteolytic  bacteria  were 
significantly  higher  (P  <  0.05)  in  microcosms  in- 
oculated with  genetically  engineered  or  wild-type 
E.  carotovora,  but  by  32  days  after  inoculation, 
they  had  decreased  to  densities  similar  to  those  in 
control  microcosms.  Inoculation  of  genetically  en- 
gineered or  wild-type  E.  carotovora  had  no  appar- 
ent effect  on  the  density  of  amylolytic  and  pecto- 
lytic  bacteria  in  water  and  sediment.  Genetically 
engineered  and  wild-type  E.  carotovora  did  not 
have  significantly  different  effects  on  the  densities 
of  specific  functional  groups  of  indigenous  bacteria 
(P  <  0.05).  (Author's  abstract) 
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INFLUENCE  OF  COPPER  EXPOSURE  ON 
PREDATOR-PREY  INTERACTIONS  IN 
AQUATIC  INSECT  COMMUNITIES. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

W.  H.  Clements,  D.  S.  Cherry,  and  J.  Cairns. 
Freshwater  Biology  FWBLAB,  Vol.  21,  No.  3,  p 
483-488,  June  1989.  1  fig,  1  tab,  29  ref. 

Descriptors:  'Water  pollution  effects,  'Animal  be- 
havior, 'Aquatic  insects,  'Toxicity,  'Copper, 
•Aquatic  populations,  'Predation,  Field  tests, 
Stoneflies,  Caddisflies,  Benthic  communities,  Bio- 
assay,  Diets,  Heavy  metals,  Species  composition, 
Food  chains. 

The  influence  of  chronic  copper  exposure  on  pred- 
ator-prey interactions  between  stoneflies  (Paragne- 
tina  media)  and  their  invertebrate  prey  were  exam- 
ined. Macroinvertebrate  communities  were  estab- 
lished on  trays  filled  with  pebble  and  small  cobble 
substrate,  placed  in  the  New  River  in  Virginia,  and 
recovered  after  30  days.  Trays  were  then  acclimat- 
ed and  placed  in  one  of  four  treatment  groups: 
control,  no  predators;  control,  with  predators; 
dosed  with  copper,  no  predators;  and  dosed  with 
copper,  with  predators,  for  fourteen  days.  Results 
showed  that  the  vulnerability  of  two  species  of  net- 
spinning  caddis  flies  (Chimarra  sp.  and  Hydrop- 
syche  morosa)  to  predation  by  the  stonefly,  P. 
media,  was  significantly  greater  in  experimental 
streams  dosed  with  copper  (target  concentration 
=  6  microg/L)  than  in  control  streams.  The  results 
of  stomach  analyses  showed  that  Hydropsychidae 
was  the  major  component  of  stonefly  diets  in  ex- 
perimental streams  and  that  the  number  of  Hy- 
dropsychidae per  stonefly  gut  was  significantly 
greater  in  dosed  streams  than  controls.  These  find- 
ings may  have  important  implications  for  field 
studies  at  sites  moderately  impacted  by  heavy 
metals.  If  predation  pressure  in  such  systems  is 
increased  then  the  structure  of  benthic  communi- 
ties may  be  indirectly  affected  by  metals.  Results  of 
this  type  cannot  be  predicted  using  single  species 
bioassays.  Therefore,  simple  bioassay  tests  should 
be  supplemented  with  more  environmentally  realis- 
tic procedures  that  account  for  species  interac- 
tions. (White-Reimer-PTT) 
W89- 12684 


EFFECTS  OF  TEMPERATURE,  EXPOSURE 
TIME  AND  OTHER  WATER  PARAMETERS 
ON  THE  ACUTE  TOXICITY  OF  ENDOSULFAN 
TO  EUROPEAN  EEL,  ANGUILLA  ANGUILLA. 

Valencia  Univ.  (Spain).  Dept.  of  Animal  Physiolo- 
gy- 

M.  D.  Ferrando,  and  E.  Andreu-Moliner. 
Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  24B,  No.  3,  p  219-224,  June  1989.  2 
fig,  1  tab,  21  ref.  Dereccion  General  de  Investiga- 
cion  Cientifica  y  tecnica  del  Ministerio  de  Educa- 
cion  y  Ciencia,  Spain  grant  n  PS  87-0076. 

Descriptors:  'Water  pollution  effects,  'Chlorinat- 
ed hydrocarbons,  'Insecticides,  'Pesticides,  'Tox- 
icity, 'Bioassay,  'Endosulfan,  'Eel,  'Lethal  limit, 
Testing  procedures,  Temperature  effects,  Popula- 
tion exposure,  Median  tolerance  limit,  Fish. 

The  results  of  toxicity  tests  conducted  using  the 
European  eel  Anguilla  anguilla  under  three  differ- 
ent water  temperatures  (15,  22  and  29  C)  and  two 
different  media;  experimental  (dechlorinated  tap 
water)  and  natural  (filtered  lake  water)  with  an 
organochlorine  insecticide,  Endosulfan  are  report- 
ed. The  96-h  LC50  decreased  in  the  experimental 
medium  (p  <0.05)  by  an  order  of  magnitude  from 
0.041  to  0.020  mg/L  between  22  and  29  C.  In  the 
natural  medium,  it  varies  from  0.046  to  0.026  mg/L 
for  these  same  temperatures  (p  <0.05).  The  toxici- 
ty of  endosulfan  on  eels  increased  when  the  water 
temperature  increased  (positive  temperature  coeffi- 
cient), but  there  were  no  significant  differences 
between  the  24,  48,  72,  and  96-h  LC50  values  (p 
>0.05)  between  both  media  at  the  three  respective 
temperatures  studied  (15,  22,  and  29  C).  The  24,  48, 
72,  and  96-h  LC50  for  this  fish  is  similar  or  identi- 
cal for  these  four  times  in  both  media  at  the  three 


temperatures  used  in  this  study.  Therefore,  it  is 
concluded  that  endosulfan  is  more  toxic  at  higher 
temperatures  and  in  the  experimental  medium; 
however,  under  these  conditions  the  toxicity  is 
independent  of  the  time.  (White-Reimer-PTT) 
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BIOACCUMULATION  OF  HEAVY  METAL 
IONS  AND  THEIR  EFFECT  ON  CERTAIN  BIO- 
CHEMICAL PARAMETERS  OF  WATER  HYA- 
CINTH WEEVIL  NEOCHETINA  EICHHOR- 
NIAE  (WARNER). 

Regional  Research  Lab.,  Hyderabad  (India). 
M.  S.  Hussain,  and  K.  Jamil. 
Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  24B,  No.  3,  p  251-264,  June  1989.  2 
tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Aquatic  in- 
sects, 'Bioaccumulation,  'Heavy  metals,  Cadmi- 
um, Zinc,  Manganese,  Aquatic  plants,  Proteins, 
DNA,  Weevils,  Water  hyacinth,  Ligands,  Path  of 
pollutants,  Cations,  Biochemistry,  Nucleic  acids. 

Water  hyacinth  plants  treated  for  a  week  with 
varying  concentrations  (10-50  ppm)  of  soluble  Cd, 
Mn,  and  Zn  were  fed  to  the  phytophagous  weevil 
Neochetina  eichhorniae  (Warner),  which  were 
subsequently  examined  for  toxic  effects  and  other 
parameters.  The  insects  were  processed  for  bio- 
chemical accumulation  of  metal  ions  and  their 
effect  on  protein,  DNA  and  RNA.  The  interfer- 
ence of  Cd  and  Mn  ions  on  protein  synthesis  was 
indicated  by  lower  RNA  and  DNA  contents  in  the 
treated  than  in  the  control  group.  Zinc  was  associ- 
ated with  an  increase  in  RNA  and  DNA  content 
and  also  a  significant  increase  in  protein  synthesis. 
It  was  found  that  the  bioaccumulation  of  metal 
ions  in  the  leaves  increases  with  an  increase  in 
concentration  of  Cd  and  Zn,  whereas  with  Mn  the 
bioaccumulation  was  not  very  significant.  Howev- 
er, bioaccumulation  in  the  insect  body  decreased 
with  increase  in  concentration  of  the  metal  solu- 
tion. This  could  be  due  to  the  reduced  intake  of 
plant  material  by  the  insect.  The  percentage  of 
extractable  metals  from  insect  bodies  declined  as 
the  metal  concentration  in  the  leaves  they  fed  on 
increased.  Therefore,  it  was  concluded  that  signifi- 
cant biochemical  and  bioaccumulation  differences 
existed  between  the  various  metal  treatments. 
Metals  act  on  the  living  system  through  their 
ligand  binding  property  thereby  interacting  with 
either  simple  molecules  like  amino  acids  and  other 
metabolites  or  macromolecules  like  proteins  and 
nucleic  acids.  Zn  is  a  catalytic  element  involved  in 
the  regulation  of  enzyme  activity  which  is  vital  for 
biochemical  reactions  to  proceed  in  the  living 
system.  The  present  results  indicate  that  the  Cd  ion 
inhibited  protein  and  nucleic  acid  syntheses  while 
Mn  showed  relatively  less  effect.  The  changes  in 
protein  and  nucleic  acid  concentrations  due  to  the 
metals  used  in  the  present  study  suggest  their  possi- 
ble interference  with  normal  metabolism  of  protein 
and  nucleic  acids.  (White-Reimer-PTT) 
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INDUCTION  PATTERN  OF  LD/ER  MICROSO- 
MAL ALKOXYRESORUFIN  O-DEALKYLASES 
OF  CHANNEL  CATFISH  (ICTALURUS  PUNC- 
TATUS):  CORRELATION  WITH  PCB  EXPO- 
SURE IN  SITU. 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

G.  W.  Winston,  S.  Narayan,  and  C.  B.  Henry. 
Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  24B,  No.  3,  p  277-289,  June  1989.  3 
fig,  2  tab,  29  ref. 

Descriptors:  'Water  pollution  effects,  'Metabo- 
lism, 'Enzymes,  'Liver,  'Polychlorinated  biphen- 
yls,  'Catfish,  Louisiana,  Alkoxyresorufins,  Fat 
tissue,  Hepatic  microsomes,  Fate  of  pollutants, 
Bioaccumulation,  Correlation  analysis,  Population 
exposure,  In  situ  tests. 

The  hepatic  microsomal-mediated  O-dealkylation 
of  various  substituted  alkoxyresorufins  by  channel 
catfish  from  Devil'  Swamp,  a  highly  polluted  river 
basin  ecosystem  in  southern  Louisiana,  were  com- 
pared and  correlated  with  the  polychlorinated  bi- 
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phenyl  (PCB)  contents  from  fat  tissues  of  these 
fish  The  specific  activities  and  the  turnover  num- 
bers of  mefhoxy-,  ethoxy-,  pentoxy-,  and  benzylox- 
vresorufin  O-dealkylases  in  Devil's  Swamp  micro- 
somes was  significantly  elevated  relative  to  thatot 
channel  catfish  from  a  pristine  reference  site,  lne 
results  suggest  that  the  pattern  of  induction  of 
alkoxyresorufin  O-dealkylase  activities  m  Devil  s 
Swamp  channel  catfish  microsomes  is  consistent 
with  the  pattern  of  induction  that  would  be  antici- 
pated following  exposure  to  mixed  PCB.  (Author  s 
abstract) 
W89-12692 

TRANSFORMATIONS  IN  PHYTOCENOESIS 
during ^UTROPHICATION  (EKOLEBAN- 
IIAKH  V  FITOTSENOZAKH  PRI  EVTROFIRO- 
VANII). 

Rostovskii-na-Donu       Gosudarstvennyi        Umy. 

(USSR).  Nauchno-Issledovatel'skii  Inst.  Mekhaniki 

i  Prikladnoi  Matematiki. 

V.  G.  Ilchev.  ,    ,r  ,    ,. 

Gidrobiologicheski  Zhurnal  GBZUAM,  Vol.  24 

No.  5,  p  15-22,  1988.  4  fig,  11  tab,  16  ref.  English 

summary. 

Descriptors:  *Eutrophication,  *Detritus,  *Phyto- 
plankton,  'Mathematical  models,  Cycling  nutri- 
ents, Nitrogen,  Phosphorus,  Biodegradation. 

A  mathematical  model  in  a  form  of  a  set  of  differ- 
ent fractions,  each  having  its  own  tune  of  transfor- 
mation to  the  mineral  forms  of  nitrogen  and  phos- 
phorus was  developed.  Detritus  is  shown  to  repre- 
sent a  bundle  of  feedbacks  with  delay  m  the  proc- 
ess of  substance  cycling  in  the  ecological  system 
phytoplankton-biogenic  elements  and  pnytodegra- 
dation  stability  is  determined  by  the  diversity  and 
coordination  of  the  feedback  family.  (Author  s  ab- 
stract) 
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QUANTITATIVE  EVALUATION  OF  SOME  IN- 
DICATORS OF  WATER  QUALITY  IN  WATER 
COURSES  (KOLICHESTVENNAIA  OTSENKA 
FORMIROVANIIA  NEKOTARYLEH  POKAZA- 
TELEI  HACHESTVA  VODY  V  VODOTO- 
KAKH).  tij    u.  , 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
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O.  P.  Oksiiuk,  and  F.  V.  Stolberg. 

Gidrobiologicheski  Zhurnal  GBZUAM,  Vol.  24, 
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summary. 

Descriptors:  *Eutrophication,  *Mathematical 
models,  *Water  pollution  effects,  Biological 
oxygen  demand,  Dissolved  oxygen,  Phytoplank- 
ton,  Biomass,  Self-purification,  Water  quality, 
Algae,  Diatoms,  Cyanophyta. 

Methods  are  suggested  for  the  quantitative  evalua- 
tion of  total  biological  oxygen  demand,  concentra- 
tion of  dissolved  oxygen  and  phytoplankton  bio- 
mass from  the  length  of  eutrophied  water  courses 
using  mathematical  models.  The  models  were  con- 
structed using  structural  and  functional  character- 
istics of  the  ecosystem  with  due  regard  for  the 
processes  of  self-purification  and  biological  pollu- 
tion, including  mass  development  of  diatomic  and 
blue-green  algae  as  well  as  filamentous  algae  in 
overgrowths.  (Author's  abstract) 
W89-12722 


The  toxicity  of  natural  populations  of  algae  was 
analyzed.  It  is  concluded  that  when  estimating 
water  quality  and  its  biological  status,  especially 
under  integral  analysis  of  natural  waters  samples 
from  highly  eutrophic  water  bodies,  the  possibility 
of  finding  algal  toxins  together  with  bacterial 
toxins  and  mycotoxins  should  be  kept  in  mind.  It 
algal  analysis  is  a  necessary  element  of  environ- 
mental monitoring  in  estimating  water  quality  and 
toxicity,  mycological  control  is  not  practically 
used  for  these  purposes.  (Author's  abstract) 
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EFFECT  OF  LINEAR  ALKYL  BENZENE  SUL- 
PHONATE  ON  GERMINATION  OF  SPORES 
OF  THE  AQUATIC  FERN  CERATOPTERIS 
THALICTROIDES. 

National     Botanical     Research    Inst.,     Lucknow 

(India). 

J.  Singh,  and  S.  Devi.  .      . 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  1,  p  111-117, 

July  1989.  8  fig,  2  tab,  15  ref. 

Descriptors:  *Water  pollution  effects,  "Linear 
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Plant  growth,  Plant  pathology,  Mortality,  Plant 
morphology,  Lethal  limit,  Median  tolerance  limit. 

The  phytotoxicity  of  LAS  on  germination  of  an 
aquatic  fern  Ceratopteris  thalictroides  spores  was 
studied.  Only  germination  pattern  was  taken  as  an 
index  and  no  observations  were  made  on  the  devel- 
opmental stages.  Three  petri  dishes  containing  only 
Knops   medium   were   kept   as   the   control   set. 
Mature  fresh  spores  of  Ceratopteris  2.0  mg  were 
sprinkled  with  a  paper  spatula  over  the  culture 
medium,  containing  different  concentrations  of  the 
detergent.  Fluorescence  microscopy  was  done  to 
study  the  structural  differences  in  gametophytes, 
caused  by  detergent  treatment.  LAS  at  10  ppm 
shows  similar  percentage  of  germination  as  control 
at  15  and  20  days,  but  antheridial  development  was 
more  and  faster  in  the  treated  spores.  Higher  con- 
centrations of  LAS  decreased  germination  and  de- 
velopment and  also  delayed  antheridial  formation. 
Beyond  75  ppm,  lethality  was  100%.  Even  though 
strict  dose  time  response  was  not  manifested,  LAS 
was  found  to  be  toxic  to  fern  spore  germination. 
After  20  days,  no  antheridial  initiation  was  ob- 
served   in    control    or    in    other    concentrations, 
whereas  fifty  percent  of  the  gametophytes  in  10 
ppm  developed  antheridia.  The  number,  width  and 
length  of  the  rhizoids  of  control   were  always 
higher  than  those  of  10  ppm.  (Miller-PTT) 
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HISTOPATHOLGICAL  CHANGES  INDUCED 
BY  MALATHION  IN  THE  GILLS  OF  BLUE- 
GILL  LEPOMIS  MACROCHIRUS. 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 

C.  Richmonds,  and  H.  M.  Dutta. 
Bulletin    of    Environmental    Contamination    and 
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Histopathology,  Sunfish,  Pesticide  toxicity,  Mucus, 
Experimental  design,  Population  exposure,  Suble- 
thal effects,  Mortality,  Bioassay,  Degeneration. 


Ninety-six  hr  of  exposure  resulted  in  a  pathological 
condition  called  the  bulbing  of  the  secondary  la- 
mella or  clavate  lamella.  One  fish  died  around  78 
hr  and  two  died  around  84  hr  of  exposure.  None  of 
the  control  fish  died  during  this  period.  After 
exposure,  an  excessive  amount  of  mucus  was  found 
over  the  gills  of  live  specimens.  Under  the  same 
exposure  conditions,  different  gills  and  lamellae 
showed  different  degrees  of  degenerative  changes. 
(Miller-PTT) 
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PATHOLOGY  OF  BROWN  BULLHEAD,  ICTA- 
LURUS  NEBULOSUS,  FROM  HIGHLY  CON- 
TAMINATED AND  RELATIVELY  CLEAN  SEC- 
TIONS OF  THE  HUDSON  RIVER. 
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worth  Center  for  Labs,  and  Research. 
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Descriptors:  *Animal  pathology,  *Water  pollution 
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ysis, Weight,  Statistical  analysis,  Muscle,  Cadmi- 
um, Lead,  Mercury,  Toxicity,  Liver,  Kidneys, 
Blood,  Population  exposure,  Biological  samples. 

During  June   16-20,   1986,  brown  bullhead  were 
collected  from  the  Hudson  River  by  electroshock- 
ing.  PCB  concentrations  in  fillets  of  21  control-site 
(clean-water)  fish  and  20  experimental-site  (con- 
taminated-water)  fish   selected   to   represent   the 
spectrum  of  ages  within  each  sample,  were  deter- 
mined. Age  determinations  were  made  using  the 
pectoral  spine  sectioning  method.  Average  weight 
but  not  average  length  differed  significantly  be- 
tween control  and  experimental  samples.  No  site- 
by-sex  interaction  was  detected.  The  mean  condi- 
tion factor  of  experimental  fish  was  significantly 
lower  than  that  of  the  control  fish.  There  were  no 
differences   in   mean   condition    factors   between 
sexes  at  a  collection  site.  The  respective  mean  ages 
of  control  and  experimental  fish  were  2.6  and  3.2 
years.  There  was  a  significant  difference  in  age 
distribution    between    control    and    experimental 
groups.  The  PCB  concentrations  in  skeletal  muscle 
reflect  the  substantially  greater  exposure  of  fish  in 
the  experimental  group  to  PCB  than  in  the  control 
group.  Respective  mean  PCB  concentrations  for 
control  and  experimental  groups  were  0.61  and  38 
microg/g.  The  highest  observed  PCB  concentra- 
tion in  the  control  group  was  1.4  microg/g.  The 
lowest   PCB   concentration   in   the   experimental 
group  was  16.3  microg/g.  There  were  no  signifi- 
cant differences  in  the  prevalence  of  gross  abnor- 
malities between  the  two  groups.  The  prevalence 
of  various  histpathologic  observations  differ  from 
gross  observations  with  the  former  considered  de- 
finitive. Although  sex  ratios  in  the  control  group 
and  experimental   groups  were  different,   within 
each  group  there  was  no  significant  difference  in 
the  extent  of  bile-duct  hyperplasia  between  males 
and  females  (p  >  0.05).  The  presence  of  highly 
excessive  hemosiderin  in  liver  and  spleen  and  kid- 
neys suggest  the  excessive  breakdown  of  red  blood 
cells  The  toxic  mechanism  underlying  such  hemo- 
lyses are  largely  unknown,  although  metals  such  as 
cadmium,  lead,  and  mercury  are  suspected  causa- 
tive agents.  (Miller-PTT) 
W89-12742 


TOXICITY  OF  ALGAE  AND  THE  DIFFICULTY 
OF  ITS  DETECTION  IN  NATURAL  WATERS 
(A  SURVEY)  (TOKSICHNOST'  VODOROSLEI  I 
TRUDNOSTI II  OBNARUZHENIIA  V  PRHtOD- 
NOI VODE  (OBSOR)). 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

L.  A.  Sirenko,  and  T.  V.  Parshikova. 
Gidrobiologicheski  Zhurnal  GBZUAM,  Vol.  24, 
No.  5,  p  48-58,   1988.  76  ref.  English  summary. 

Descriptors:  'Toxicity,  'Eutrophication,  'Water 
pollution  effects,  'Algal  toxins,  'Bioindicators, 
'Water  analysis,  Toxins,  Monitoring,  Water  qual- 
ity. 


The  effects  of  malathion  on  the  gills  of  bluegUl 
sunfish,  Lepomis  macrochirus,  were  studied.  Repli- 
cates of  10  fish  were  exposed  to  a  concentration  of 
0.05  mg/L  malathion  for  24,  48,  72  and  96  hr.  Five 
fish  were  sampled  at  each  testing  period.  After  24 
hr  of  exposure  to  0.05  mg/L  malathion  some  mild 
degenerative  changes  were  seen  in  the  interlamel- 
lar  region  and  epithelial  lining  of  the  secondary 
lamellae.  The  lifting  up  of  the  epithelium,  some 
necrosis,  exudation  and  bulging  at  the  tip  of  the 
primary  filament  were  noticed  after  24  hr  of  expo- 
sure. The  damage  was  more  pronounced  after  48 
hr  of  exposure.  Necrosis  of  the  secondary  lamella, 
further  lifting  up  of  the  epithelium  and  intraepithe- 
lial edema  were  observed  after  48  hr  of  exposure. 


HEAVY  METAL  TOXICITY  TO  FIDDLER 
CRABS,  UCA  ANNULIPES  LATREILLE  AND 
UCA  TRIANGULARIS  (MILNE  EDWARDS): 
RESPIRATION  ON  EXPOSURE  TO  COPPER, 
MERCURY,  CADMIUM,  AND  ZINC. 
Andhra  Univ.,  Waltair  (India).  Dept.  of  Zoology. 
V  U.  Devi,  and  Y.  P.  Rao. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  43,  No.  1,  p  165-172, 
July  1989.  2  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Copper,  'Mercury,  'Cadmium,  'Zinc, 
•Toxicity,  *Crabs,  'Respiration,  Population  expo- 


135 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


i 

i 


Group  5C — Effects  Of  Pollution 

sure,  Metabolism,  Oxygen  requirements,  Inhibi- 
tion, Sublethal  effects,  Acclimitization,  Statistical 
analysis,  Comparison  studies. 

Respiratory  metabolism  of  fiddler  crabs,  Uca  annu- 
lipes  and  Uca  triangularis,  of  Viskhapatnam 
Harbor  was  examined  by  exposing  them  to  differ- 
ent test  concentrations  of  heavy  metals.  Cu,  Cd, 
Hg,  and  Zn  were  used  because  these  are  the  chief 
pollutants  in  their  environment.  A  comparison  was 
also  made  with  the  respiratory  metabolism  of  their 
counterparts  collected  from  an  unpolluted  environ- 
ment (Bhimilipatnam).  The  effect  of  different  test 
concentrations  of  Cu,  Cd,  Hg  and  Zn  on  oxygen 
consumption  is  presented  for  U.  annulipes  and  U. 
triangularis.  It  is  clear  from  the  results  that  all  of 
these  heavy  metals  are  found  to  inhibit  the  rates  of 
respiration,  but  the  degree  of  inhibition  varies  from 
metal  to  metal.  From  the  percentage  decrease 
values,  it  is  evident  that  the  effect  of  heavy  metals 
is  more  on  U.  annulipes  and  U.  triangularis  of 
Bhimilipatnam  than  their  counterparts  of  Visakha- 
patnam  Harbor.  The  effect  of  heavy  metals  on 
oxygen  consumption  in  both  species  of  crabs  was 
in  the  order  of  Hg  >  Cd  >  Cu  >  Zn.  The 
decrease  in  the  respiratory  rates  of  both  species 
was  observed  to  be  higher  when  exposed  to  differ- 
ent concentrations  for  48  hr  than  for  96  hr.  How- 
ever, the  effect  of  LCO  and  LC25  at  96  hr  was  not 
significant  (p  >  0.01)  in  both  species  for  all  four 
metals.  The  relatively  lower  rates  of  percentage 
decrease  in  the  respiration  and  the  insignificant 
decrease  in  the  respiratory  rates  observed  at  LCO 
and  LC25  at  96  hr  in  both  species  of  crabs  at 
Visakhapatnam  Harbor  indicate  their  resistance  to 
these  heavy  metals  when  compared  to  those  of 
Bhimilipatnam.  This  can  be  explained  by  the  fact 
that  both  species  of  crabs  of  Visakhapatnam  harbor 
experience  an  exposure  to  heavy  metals  in  the 
environment.  Therefore,  they  might  have  devel- 
oped resistance.  (MiHer-PTT) 
W89- 12744 


EPISODIC  FISH  KILLS  IN  AN  ACIDIFIED 
SALMON  RIVER  IN  SOUTHWESTERN 
NORWAY. 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway).  Fish  Research  Div. 

T.  Hesthagen. 

Fisheries  (Bethesda),  Vol.  14,  No.  3,  p  10-17,  May/ 

June  1989.  4  fig,  5  tab,  48  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  *Rivers,  •Fishkill,  •Salmon,  *Trout, 
•Norway,  *Acid  streams,  Hydrogen  ion  concen- 
tration. 

Fish  kill  assessments  of  Atlantic  salmon  (Salmo 
salar)  and  brown  trout  (Salmo  trutta)  were  con- 
ducted and  the  cause  of  the  kill  was  associated 
with  environmental  acidification  during  the  snow- 
melts.  The  river  Vikedalselva  in  southwestern 
Norway  was  studied  each  spring  from  1982  to 
1985.  River  acidity  was  measured  daily  in  1982  and 
continually  from  1983  to  1985.  Fish  kill  was  as- 
sessed daily  by  inspecting  stretches  of  the  river 
bottom.  A  total  of  680  carcasses  of  Atlantic  salmon 
and  brown  trout  were  either  recovered  or  counted. 
Most  of  the  dead  specimens  were  juvenile  fish  of 
which  a  predominant  fraction  were  >  or  =  2 
years  old  (presmolts)  Mortality  varied  consider- 
ably between  years,  from  a  high  of  386  specimens 
in  1984  to  a  low  of  34  in  1985.  Another  39  speci- 
mens were  observed  drifting  in  the  river.  The  fish 
kills  were  generally  episodic,  and  usually  followed 
sudden  increases  in  discharge  and  depressions  of 
river  pH.  With  the  exception  of  1983,  a  correlation 
analysis  using  linear  regression  revealed  a  signifi- 
cant inverse  relationship  between  daily  pH  and  the 
number  of  dead  salmon  and  trout  recovered.  De- 
pression of  pH  did  not  cause  instantaneous  death, 
and  peak  abundance  of  carcasses  found  was  de- 
layed relative  to  the  initiation  of  these  episodes. 
This  is  probably  because  fish  became  stressed  prior 
to  prevailing  runoff  conditions;  in  1985,  when 
runoff  was  low  due  to  thin  snow  cover  and  lesser 
amounts  of  rain,  mortality  was  insignificant.  This 
indicates  a  correlation  between  pH  and  mortality 
of  Atlantic  salmon  and  brown  trout.  However, 
such  field  studies  are  subject  to  some  irregularities 
between  the  river  acidity  and  fish  kill.  This  may  be 
related  to  the  method  used  for  assessing  the  fish 


kill  or  to  hydrological  and  biological  factors.  (Au- 
thor's abstract) 
W89- 12747 


EFFECTS  OF  CU,  CD  AND  ZN  ON  PHOTO- 
SYNTHESIS OF  FRESHWATER  BENTHIC 
ALGAE. 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

N.  Takamura,  F.  Kasai,  and  M.  M.  Watanabe. 

Journal  of  Applied  Phycology,  Vol.  1,  No.  1,  p  39- 

52,  April  1989.  3  fig,  4  tab,  27  ref.  Japan  Ministry 

of   Education,    Science   and    Culture   Grant   no. 

63602548. 

Descriptors:  *Water  pollution  effects,  *Copper, 
•Cadmium,  •Zinc,  •Benthic  flora,  'Algae,  •Photo- 
synthesis, Freshwater,  Population  exposure,  Heavy 
metals,  Tolerance. 

One  hundred  and  eighteen  algal  isolates  compris- 
ing seven  classes  were  obtained  for  a  range  of  sites 
from  polluted  rivers  running  through  Cu  or  Zn 
mining  regions,  and  from  unpolluted  rivers.  All  the 
isolates  were  tested  for  photosynthetic  activity 
when  exposed  to  Cu,  Cd,  or  Zn.  The  tolerance 
levels  of  Bacillariophyceae,  Charphyceae,  Cyano- 
phyceae  and  Chlorophyceae  to  Cu  showed  signifi- 
cant positive  correlations  with  Cu  concentrations 
in  the  field.  However,  the  distribution  of  metal 
sensitivities  of  the  algae  from  the  sites  with  the 
same  metal  concentration  was  broad.  Both  Bacil- 
lariophyceae and  Charphyceae  had  a  number  of 
strains  whose  sensitivity  to  Cu  differed  more 
widely  in  relation  to  Cu  levels  in  the  environment 
than  Cyanophyceae  and  Chlorophyceae.  Cyano- 
phyceae  were  sensitive  to  all  three  metals,  whether 
or  not  isolates  were  obtained  from  polluted  sites, 
whereas  Chlorophyceae  tended  to  have  high  toler- 
ance even  in  isolates  from  unpolluted  sites.  For  Cd 
and  Zn,  the  correlation  between  tolerance  levels 
and  concentrations  in  the  field  are  not  so  clear  as 
for  Cu.  The  occurrence  of  Cu  tolerance  was 
shown  in  four  diatom  species  and  one  Charaophy- 
ceae,  whereas  metal  resistance  occurred  in  some 
Chlorophyceae.  Cu-tolerant  isolates  tended  also  to 
be  Zn-tolerant  in  Bacillariophyceae,  and  Cd-resist- 
ant  isolates  tended  also  to  be  Zn-resistant  in  Chlor- 
ophyceae. (Author's  abstract) 
W89- 12754 


LARGE  COMMUNITY  OUTBREAK  OF  CRYP- 
TOSPORIDIOSIS  DUE  TO  CONTAMINATION 
OF  A  FILTERED  PUBLIC  WATER  SUPPLY. 

Centers  for  Disease  Control,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 12764 


RAPH)  EVOLUTION  OF  METAL  RESISTANCE 
IN  A  BENTHIC  OLIGOCHAETE  INHABITING 
A  METAL-POLLUTED  SITE. 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 

Ecology  and  Evolution. 

P.  L.  Klerks,  and  J.  S.  Levinton. 

Biological  Bulletin  (Marine  Biological  Laboratory) 

BIBUBX,  Vol.  176,  No.  2,  p  135-141,  April  1989.  4 

fig,  28  ref. 

Descriptors:  •Cadmium,  •Evolution,  •Oligo- 
chaetes,  •Nickel,  'Adaptation,  »Benthic  fauna, 
•Water  pollution  effects,  Population  exposure, 
Heavy  metals,  Genetics,  Resistance. 

A  case  of  very  rapid  evolution  of  resistance  in  a 
common  freshwater  benthic  invertebrate  to  sedi- 
ment with  extremely  high  levels  of  cadmium  and 
nickel  was  identified.  Limnodrilus  hoffmeisteri 
from  metal-polluted  sites  in  Foundry  Cove,  New 
York  was  significantly  more  resistant  than  conspe- 
cifics  from  a  nearby  control  site,  to  both  metal-rich 
natural  sediment  and  metal-spiked  water.  Resist- 
ance differences  were  also  found  among  sites 
within  Foundry  Cove.  Elevated  resistance  in 
Foundry  Cove  worms  was  genetically  determined, 
as  it  was  still  present  after  two  generations  in  clean 
sediment.  Resistance  evolved  rapidly,  within  30 
years.  A  laboratory  selection  experiment  and  esti- 
mates of  the  heritability  of  this  resistance  in  L. 
hoffmeisteri  from  the  control  site  indicated  that  the 
resistance  could  have  evolved  in  1  to  4  genera- 


tions. Laboratory  selection  resulted  in  a  large  in- 
crease in  resistance  after  two  generations  of  selec- 
tion, while  we  demonstrated  that  most  of  the  phen- 
otypic  variation  was  additive  genetic;  heritability 
estimates  ranged  from  0.59  to  1.08.  (Author's  ab- 
stract) 
W89- 12769 


EFFECT  OF  JUGLONE  ON  FRESHWATER 
ALGAL  GROWTH. 

Bloomsburg  Univ.,  PA.  Dept.  of  Life  and  Health 

Sciences. 

C.  T.  Kessler. 

Journal  of  Chemical  Ecology  JCECD8,  Vol.  15, 

No.  7,  pp.  2127-2134,  July   1989.  2  tab,  34  ref. 

Descriptors:  *Phenols,  'Inhibitors,  *Juglone, 
•Algal  growth,  Aquatic  productivity,  Walnut 
trees,  Toxicity,  Fish,  Biomass,  Species  diversity. 

Allelopathic  growth  inhibition  of  various  freshwa- 
ter algal  species  was  observed  upon  the  addition  of 
juglone  to  culture  medium  under  laboratory  condi- 
tions. Juglone  is  a  phenolic  chemical  compound 
common  to  most  parts  of  the  black  walnut  (Juglans 
nigra  L.).  Growth  inhibition  of  all  species  occurred 
at  a  juglone  concentration  of  .001  M.  Three  of  the 
five  species  were  inhibited  by  a  concentration  of 
.0001  M  juglone,  while  no  inhibition  occurred  at 
.00001  M  juglone.  The  results  of  this  study  indicate 
that  juglone  is  less  toxic  to  algae  than  fish.  There- 
fore, the  potential  of  juglone  for  aquatic  manage- 
ment purposes  is  limited.  Algal  biomass  will  in- 
crease at  natural  juglone  concentrations  from  10  to 
the  minus  8th  power  to  .0001  M  due  to  the  elimina- 
tion of  secondary  producers.  Algal  biomass  will 
decrease  at  natural  juglone  concentrations  between 
.0001  and  .001  M.  Species  richness  will  decrease  at 
juglone  concentrations  of  .00001  and  higher.  (Au- 
thor's abstract) 
W89-12773 


CYANOBACTERIAL  TOXINS  IN  WATER. 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

G.  A.  Codd,  S.  G.  Bell,  and  W.  P.  Brooks. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  1-13,  July  19,  1989.  1  fig,  2  tab,  69  ref. 

Descriptors:  'Pollutant  identification,  'Toxins, 
•Cyanophyta,  'Algal  toxins,  'Water  pollution  ef- 
fects, 'Reviews,  Drinking  water,  Domestic  ani- 
mals, Wildlife,  Public  health,  Assay,  Bioassay. 

Cyanobacteria  commonly  occur  in  fresh-water  and 
brackish  waters  and  may  produce  massive  annual 
growth  as  a  consequence  of  nutrient  enrichment 
from  natural  waters,  agricultural  fertilizer  run-off, 
or  from  domestic/industrial  effluents.  The  cyano- 
bacterial  species  which  dominate  these  growths 
typically  belong  to  the  genera  which  produce 
toxins.  These  toxins  cause  fatal  poisonings  of  agri- 
cultural livestock,  wild  animals,  birds  and  fish  on  a 
world-wide  basis.  The  involvement  of  the  toxins  in 
human  health  problems  has  also  been  inferred  in 
several  countries  and  their  presence  in  drinking 
water  sources  is  of  interest  to  the  drinking  water 
industry.  Cyanobacteria!  blooms  have  been  detect- 
ed in  freshwaters  in  the  United  Kingdom,  Norway, 
Sweden,  Finland,  and  Hungary.  New  methods  are 
being  developed  for  the  purification  of  the  toxins 
and  for  their  recovery  and  quantification  from 
waters.  These  include  the  use  of  chemical,  cytotox- 
icity and  immunological  methods  to  complement 
the  mouse  bioassay.  Information  on  the  regulation 
of  cyanobacterial  toxin  production  and  on  the  pos- 
sible biological  significance  of  the  toxins  in  aquatic 
environments  is  also  presented.  A  greater  aware- 
ness of  cyanobacterial  toxins  in  waters  destined  for 
human  use  is  required.  (Author's  abstract) 
W89-12779 


RECREATIONAL  AND  AMENITY  USE  OF 
SURFACE  WATERS:  THE  PUBLIC  HEALTH 
IMPLICATIONS. 

Altwell  Ltd.,  Warrington  (England). 

For  primary  bibliographic  entry  see  Field  5F. 
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PLASMID-DETERMINED  RESISTANCE  TO 
SILVER  IN  ENTEROBACTER  CLOACAE  ISO- 
LATED FROM  SEWAGE. 

Yamanashi  Medical  Coll.  (Japan).  Dept.  of  Envi- 
ronmental Health.  .,■»,_! 

H.  Nakahara,  I.  Yonekura,  A.  Sato,  K.  Monyama, 

WaJrLtn^nd  Technology  WSTED4  Vol. 
21,  No.  3,  p  275-278,  July  19,  1989.  1  fig,  11  ref 
Ministry  of  Education,  Science  and  Culture  ot 
Japan,  grant  62602010. 

Descriptors:  'Tolerance,  'Disinfection,  'Bacterial 
analysis,  'Sewage  bacteria,  'Enterobacter,  Silver 
resistance,  Plasmids,  Water  pollution. 

Microbial  Ag  toxicity  is  found  in  situations  of 
industrial    pollution,    especially    those    associated 
with  the  use  of  photographic  film.  In  hospitals,  Ag 
salts  are  the  preferred   antimicrobial   agents  tor 
burns.  It  is  well  known  that  Ag-resistant  bacteria 
with  plasmids  encoded  for  Ag  resistance  can  be 
isolated  from  polluted  industrial  sites  and  hospitals. 
The  Ag  resistance  of  5  strains  of  Enterobacter 
cloacae  isolated  from  contaminated  sewage  was 
investigated.  In  one  of  these  strains,  a  high  fre- 
quency   of   inactivation    of    Ag    resistance    was 
achieved  by  treatment  with  ethidium  bromide  and 
acriflavine  (inactivation  frequencies  of  23.3%  and 
17  7%   respectively).  The  maximum  concentration 
of  AgN03    at    which   plasmid-less    Ag-sensitive 
strains  could  be  grown  was  20  mg/1.  The  maxi- 
mum concentration  of  AgN03  at  which  Ag-resist- 
ant strains  were  able  to  grow  was  10,000  mg/1,  i.e., 
500  times  that  for  Ag-sensitive  strains.  Agarose  gel 
electrophoretic   profiles   showed   that   the   UNA 
with  higher  mobility,  i.e.,  plasmids,  present  m  the 
Ag-resistant  cells   was  inactivated  by   treatment 
with  ethidium  bromide  and  acriflavine.  Viable  or- 
ganisms of  Ag-resistant  and  Ag-sensitive  strains  at 
about   100  million  colony-forming  umts  per  ml 
were  inoculated  into  broth  containing  AgN03. 
The  concentrations  of  AgN03  in  the  supernatants 
were  measured  by  atomic  absorption  spectrophoto- 
metry. A  decrease  in  the  concentration  of  AgN03 
was  observed.  The  concentrations  decreased  to 
below  50%  of  the  initial  value  after  24  h,  and  to 
almost  0%  (trace)  after  1  week.  (Author's  abstract) 
W89- 12822 

DIFFERENCES  IN  HYDROCARBON  UPTAKE 
AND  MIXED  FUNCTION  OXIDASE  ACTIVITY 
BETWEEN  JUVENTLE  AND  SPAWNING 
ADULT  COHO  SALMON  (ONCORHYNCHUS 
KTSUTCH)  EXPOSED  TO  COOK  INLET 
CRUDE  OIL.  ,„.  ,     .    , 

California  State  Univ.,  Chico.  Dept.  of  Biological 
Science.  .  „  .        ,        ,  » 

R.  E.  Thomas,  S.  D.  Rice,  M.  M.  Babcock,  and  A. 
Moles.  _     .  ,  ,_» 

Comparative  Biochemistry  and  Physiology  (C) 
CBPCEE,  Vol.  93,  No.  1,  p  155-159,  1989.  3  fig,  1 
tab,  28  ref. 

Descriptors:  'Alaska,  'Salmon,  'Oil  pollution, 
•Hydrocarbons,  'Enzymes,  'Water  pollution  ef- 
fects, Ecological  effects,  Environmental  effects, 
Bioaccumulation. 


Juvenile  and  adult  spawning  coho  salmon  were 
exposed  to  crude  oil  water-soluble  fraction  in  flow- 
through  systems  (0.41  ppm  for  up  to  12  days,  and 
0.42  ppm  for  up  to  20  days,  respectively).  Aromat- 
ic hydrocarbon  concentrations  in  liver,  gut  and 
muscles  were  determined  by  gas  chromatography. 
Coho  salmon  smolts  accumulated  up  to  30  times 
more  hydrocarbon  in  selected  tissues  than  did  coho 
salmon  jacks  when  exposed  to  water-soluble  frac- 
tion of  Cook  Inlet  crude  oil.  Aryl  hydrocarbon 
hydroxylase  activity  continued  to  increase  during 
12  days  of  exposure  in  coho  smolts,  in  contrast  to 
jacks  in  which  aryl  hydrocarbon  hydroxylase  ac- 
tivity peaked  at  2  days  and  remained  elevated 
during  20  days  of  exposure.  Cytochrome  P-450 
concentrations  peaked  in  48  hr  and  returned  to 
control  levels  in  exposed  smolts.  In  exposed  and 
control  jacks,  cytochrome  P-450  decreased  during 
the  20  day  experimental  period.  Concentrations  of 
P^*50  were  significantly  greater,  however,  in  ex- 
posed jacks  than  in  control  jacks.  Aryl  hydrocar- 
bon hydroxylase  activity  and  cytochrome  P^50 
concentrations  were  greater  in  non-exposed  coho 


smolts  and  jacks  than  in  non-exposed  pre-spawmng 
adults.  Coho  jacks  were  not  as  responsive  as  coho 
smolts  in  terms  of  P-450  induction,  however  they 
were  more  responsive  than  anticipated  for  a  tish  in 
a  terminal  life  stage.  (Author's  abstract) 
W89-12833 

TOXIC  EFFECTS  OF  MERCURIALS  ON  THY- 
ROID FUNCTION  OF  THE  CATFISH,  CLAR- 
IAS  BATRACHUS  (L).  .  n  J  .^    _    t       f 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  ot 
Advanced  Study  in  Zoology. 
R.  Kirubagaran,  and  K.  P.  Joy. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  17,  No.  3,  p  265-271,  June  1989.  1 
fig,  1  tab,  25  ref. 

Descriptors:  'Mercurials,  'Catfish,  'Water  pollu- 
tion effects,  'Mercury,  Iodine,  Pesticides,  Thyroid. 

The  toxic  effects  of  mercurials  on  the  thyroid 
activity  of  Clarias  batrachus  were  evaluated  after 
exposure  for  45,  90,  and  180  days  during  gonadal 
recrudescence.  Histologically,  the  thyroid  follicles 
were  active  with  hypertrophied  epithelium i  and 
reduced  colloid  content  in  90-day  and  180-day 
mercuric  chloride  (HgC12)  and  90-day  methylmer- 
curic  chloride  (CH3HgCl)-treated  fish.  In  180-day 
CH3HgCl  and  90-day  and  180-day  emisan  6 
groups,  the  follicular  epithelium  appeared  atrophic 
with  a  wavy  and  irregular  outline  and  with  hyper- 
trophied and  hyperplastic  cells  present  in  some 
parts  of  the  epithelium.  Thyroidal  1131  uptake  was 
inhibited  in  all  groups  and  at  all  durations.  Protein- 
bound  iodine  (PBI)  levels  decreased  significantly 
in  the  45-day  CH3HgCl  group  and  in  all  the  mer- 
curial groups  treated  for  90  and  180  days.  Of  the 
three  mercurials,  CH3HgCl  was  found  to  be  more 
toxic  than  the  other  two  in  inhibiting  thyroidal 
1131  uptake  and  PBI  level  at  all  durations.  (Au- 
thor's abstract) 
W89-12834 

CYTHION-INDUCED  HISTOPHYSIOLOGI- 
CAL  CHANGES  IN  THYROID  AM)  THYRO- 
TROPHS OF  THE  TELEOST  FISH,  CHANNA 
PUNCTATUS  (BLOCH).  .    ' 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  ot 
Advanced  Study  in  Zoology. 
R  N.  Ram,  K.  P.  Joy,  and  A.  G.  Sathyanesan. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  17,  No.  3,  p  272-278,  June  1989.  6 
fig,  22  ref. 

Descriptors:  'Organophosphorus  pesticides,  'Fish, 
•Water  pollution  effects,  Iodine,  Pituitary,  Ecolog- 
ical effects,  Fish  physiology,  Cythion,  Thyroid. 

The  chronic  effects  of  continuous  exposure  for  6 
months,  from  January  to  June,  to  safe  (2.0  ppm) 
and  sublethal  (4.0  ppm)  concentrations  of  a  com- 
monly used  organophosphorus  pesticide,  cythion, 
on  the  histophysiology  of  the  thyroid  and  thyro- 
trophs in  Channa  punctatus  are  described.  The 
pharyngeal  thyroid  of  fish  of  both  treated  groups 
exhibited  hypertrophy  and  hyperplasia  of  the  fol- 
licular epithelium  and  reduction  of  colloid  content. 
Apart  from  this,  in  the  fish  exposed  to  4.0  ppm, 
some  of  the  follicles  were  exhausted  and  trans- 
formed into  degenerated  cystic  masses.  The  pres- 
ence of  free  blood  cells  at  these  sites  suggests 
rupture  of  blood  vessels  and  possible  phagocytosis. 
These  histopathological  changes  could  be  correlat- 
ed with  a  significant  and  dose-dependent  reduction 
of  thyroidal  radioiodine  uptake  and  conversion 
ratio    (serum    protein-bound    iodine:total    serum 
iodine)  values.  After  cythion  exposure,  the  thyro- 
trophs in  the  pituitary  were  activated.  These  re- 
sults suggest  that  the  thyroid  dysfunction  caused 
by  cythion  may  be  responsible  for  the  stimulation 
of  the  thyrotrophs  which  in  turn  stimulated  the 
thyroid  follicles  through  the  pituitary-thyroid  axis 
in  this  species.  (Author's  abstract) 
W89-12835 


J.  A.  Oronsaye. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  17,  No.  3,  p  279-290,  June  1989.  7 
fig,  18  ref. 

Descriptors:  'Cadmium,  'Kidneys,  'Gills,  'Water 
pollution  effects,  'Hardness,  Fish  physiology,  Eco- 
logical effects. 

The  effects  of  exposure  to  hard  water  (299  mg/ 
liter  as  CaC03)  on  the  kidneys  and  gills  of  Stickle- 
back fish  were  investigated  in  continuous  flow 
laboratory  conditions.  Fish  were  exposed  to  2  to  6 
mg  Cd(2+)/liter  for  periods  ranging  from  1  to  30 
days   and   histological   examinations   were   made 
using  light  microscopy.  Kidneys  of  fish  exposed  to 
2  and  4  mg  Cd(2+)/liter  were  not  appreciably 
different  from  controls  after  up  to  20  days  of 
exposure.  In  the  6  mg  Cd(2+)/liter  test  solution 
changes  were  observed  in  the  kidneys  after   18 
days.  In  general,  the  apical  regions  of  the  columnar 
cells  which  line  the  tubules  were  disintegrated. 
Evidence  of  tissue  vacuolation  was  obvious,  and 
dark  granular  masses  were  seen  in  the  kidney  tu- 
bules and  lumina.  The  observed  effects  of  2  to  6 
mg  Cd(2+)/liter  in  hard  water  on  the  Stickleback 
gills  were  dependent  on  the  lengths  of  exposure 
and   the  cadmium  concentrations.   Gills  showed 
swelling  and  lifting  up  of  epithelial  layers  of  the 
secondary  lamellae,   and  vacuolation  of  the  gill 
filament.  In  the  6  mg  Cd(2+)/liter  test  solution, 
the  epithelial  layer  was  detached  and  was  com- 
pletely sloughed  off  after  20  days.  The  secondary 
lamellae  of  the  basal  areas  of  the  gill  filaments 
were  fused  with  the  gill  arch  and  those  of  adjacent 
gill  filaments.  The  distal  portions  were  similarly 
affected.  (Geiger-PTT) 
W89-12836 


HISTOLOGICAL  CHANGES  IN  THE  KIDNEYS 
AND  GILLS  OF  THE  STICKLEBACK,  GASTER- 
OSTEUS  ACULEATUS  L.,  EXPOSED  TO  DIS- 
SOLVED CADMIUM  IN  HARD  WATER. 

London  Univ.  (England).  Dept.  of  Biological  Sci- 


EFFECT  OF  METHYLAZOXYMETHANOL  AC- 
ETATE ON  BLUEGDLL  SUNFISH  CELL  CUL- 
TURES IN  VITRO. 

Rockefeller  Univ.,  New  York.  Lab.  Animal  Re- 
search Center. 

E.  Borenfreund,  H.  Babich,  and  N.  Martin- 
Alguacil.  . 

Ecotoxicoloev  and  Environmental  iatety 
EESADV,  Vol.  17,  No.  3,  p  297-307,  June  1989.  4 
fig,  1  tab,  31  ref.  U.S.  EPA  Grant  813760. 

Descriptors:  'Methylazoxymethanol,  'Bluegills, 
'Sunfish,  'Carcinogens,  'Water  pollution  effects, 
Gills,  Ecological  effects,  Fish  physiology. 

An  epithelioid  cell  line  derived  from  fine  tissue  of 
bluenll  sunfish  (designated  BG/F)  exhibited  early 
indications  of  cell  transformation  upon  exposure  to 
methylazoxymethanol  acetate  (MAM  acetate)  at 
concentrations  of  5  or  10  micrograms/liter  for  24 
hr.  Such  changes  included  the  induction  of  poly- 
ploidy, increased  colony-forming  efficiency,  loss  ot 
contact  inhibition,  and  formation  of  transformed 
foci  Unlike  later  transformation  characteristics  ob- 
served with  mammalian  cells,  the  MAM  acetate- 
treated  BG/F  cells  could  not  be  propagated  under 
conditions  of  anchorage  independence  in  soft  agar. 
Incubation  of  BG/F  cells  with  N-methyl-N  -nitro- 
N-nitrosoguanidine,  followed  by  exposure  to  12-U- 
tetradecanoyl-phorbol-13-acetate,  was  not  ob- 
served to  cause  cell  transformation  under  the  ex- 
perimental conditions.  The  controls  of  a  fibroblas- 
tic cell  culture  derived  from  gill  tissue  of  bluegul 
sunfish  showed  spontaneous  transformation  alter  6 
months  of  passage,  similar  to  the  transformation 
observed  in  the  experimental  MAM  acetate  treated 
gill  cultures.  (Author's  abstract) 
W89-12837 

FATE  AND  EFFECTS  OF  SALICYLIC  ACID 
COMPOUNDS  IN  FRESHWATER  SYSTEMS. 

Academia  Sinica,  Beijing  (China).  Research  Center 

for  Eco-Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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RECOVERY   OF   BENTHIOCARB-INHIBITEp 
ACHE  IN  FISH  BRAIN:  AN  IN  VITRO  STUDY. 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 
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TOXICITY  OF  HEAVY  METALS  TO  EARLY 
LIFE  STAGES  OF  DAPHNIA  MAGNA. 

Utrecht  Rijksuniversiteit  (Netherlands).  Research 

Group  for  Aquatic  Toxicology. 

C.  W.  Bodar,  A.  V.  Zee,  P.  A.  Voogt,  H.  Wynne, 

and  D.  I.  Zandee. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  17,  No.  3,  p  333-338,  June  1989.  3 

fig,  19  ref. 

Descriptors:  "Toxicity,  *Daphnia,  *Cadmium, 
•Zinc,  *Copper,  'Lead,  'Water  pollution  effects, 
Heavy  metals,  Ecological  effects. 

The  susceptibility  of  the  parthenogenetic  eggs  of 
Daphnia  magna  to  cadmium,  zinc,  copper,  and 
lead  was  examined  in  laboratory  tests.  Various 
early  life  stages  of  D.  magna  were  exposed  to  Zn 
(10.0,  50.0,  and  100.0  mg/liter),  Cu  (1.0,  10.0,  and 
25.0  mg/liter),  Cd  (1.0,  10.0,  and  50.0  mg/liter), 
and  Pb  (1.0,  10.0,  and  25.0  mg/liter)  for  8,  19,  26, 
34,  and  46  hr.  Cd  and  Cu  exposure  at  concentra- 
tions exceeding  1.0  mg/liter  profoundly  affected 
total  development  of  the  daphnid  eggs.  High  con- 
centrations of  lead  and  zinc  (except  for  100  mg/ 
liter)  had  no  significant  effect  on  death  rates  of 
early  life  stages.  Only  a  slight  decrease  in  the  mean 
lifetime  of  individuals  in  stages  1  (egg)  and  2 
(headless  embryo)  were  noted  at  Cu  concentra- 
tions of  10.0  and  25.0  mg/liter  and  a  Cd  concentra- 
tion of  50.0  mg/liter.  In  general,  early  life  stages  of 
D.  magna  turned  out  to  be  more  tolerant  to  heavy 
metals  than  the  adult  stage  according  to  recently 
calculated  Cd  48-hr  LC50  values  for  21 -day-old  D. 
magna.  (Geiger-PTT) 
W89-12841 


SAFETY  ASSESSMENT  OF  BORON  IN 
AQUATIC  AND  TERRESTRIAL  ENVIRON- 
MENTS. 

Environmental  Resources  Ltd.,  London  (Eng- 
land). 

L.  Butterwick,  N.  De  Oude,  and  K.  Raymond. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  17,  No.  3,  p  339-371,  June  1989.  4 
fig,  11  tab,  120  ref. 

Descriptors:  'Boron,  'Environmental  effects, 
'Water  pollution  effects,  'Fish,  'Aquatic  plants, 
Ecological  effects,  Irrigation  effects,  Path  of  pol- 
lutants, Wastewater  irrigation,  Water  pollution 
sources,  Toxicity,  Grazing,  Mammals. 

The  ecotoxicology  and  environmental  safety  of 
boron  in  aquatic  and  terrestrial  environments  is 
assessed.  Data  for  toxicological  effects  of  boron 
are  compared  with  environmental  concentrations 
of  boron  measured  in  Europe  and  the  U.S.  In 
general,  environmental  concentrations  of  boron 
found  in  surface  water  are  below  levels  identified 
as  toxic  to  aquatic  organisms.  Concentrations  high 
enough  to  produce  toxic  effects  in  laboratory  tests 
are  found  in  areas  where  weathering  of  boron-rich 
formations  and  deposits  occur,  such  as  in  the 
southwestern  U.S.  Reproducing  populations  of  the 
most  sensitive  species,  rainbow  trout,  were  ob- 
served in  surface  waters  in  this  region,  indicating 
no  cause  for  concern.  The  toxicity  of  boron  in 
seawater  is  similar  to  that  in  freshwater.  Boron 
toxicity  to  amphibians  was  similar  to  that  in  fish. 
Boron  was  more  toxic  to  Daphnia  magna  in  the 
form  of  sodium  perborate.  In  studies  with  phyto- 
plankton,  a  boron  concentration  of  30  mg/liter 
reduced  photosynthesis  in  half  the  species  tested. 
A  concentration  of  40.3  mg  B/liter  added  as  a 
tetraborate  salt  leads  to  a  50%  inhibition  of  root 
growth  in  the  freshwater  plant  Myriophyllum  spi- 
catum  after  32  days  of  treatment.  The  major  con- 
cern for  effects  on  terrestrial  plants  centers  on  the 
use  of  irrigation  water  with  elevated  levels  of 
boron.  There  is  no  evidence  of  widespread  damage 
to  crops  resulting  from  this  practice,  however, 
crops  grown  are  generally  confined  to  those  rela- 
tively insensitive  to  boron  toxicity.  Good  irrigation 
practices  will  be  required  in  arid  regions  with  high 
evapotranspiration  rates,  especially  in  areas  with 
naturally  high  boron  levels.  Sheep  have  developed 


enteritis   from   grazing  on   grasslands  grown   on 
boron  rich  soils.  (Geiger-PTT) 
W89- 12842 


USE  OF  NAK  RATIOS  IN  LEAF  TISSUES  TO 
DETERMINE  EFFECTS  OF  PETROLEUM  ON 
SALT  EXCLUSION  IN  MARINE  HALO- 
PHYTES. 

Bowdoin  Coll.,  Brunswick,  ME.  Marine  Research 

Lab. 

E.  S.  Gilfillan,  D.  S.  Page,  A.  E.  Bass,  J.  C.  Foster, 

and  P.  M.  Fickett. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No 

6,  p  272-276,  June  1989.  2  fig,  2  tab,  30  ref. 

Descriptors:  'Sodium,  'Potassium,  'Aquatic 
plants,  'Oil  pollution,  'Water  pollution  effects, 
Salt  marshes,  Mangrove  swamps,  Spartina,  Marine 
sediments,  Hydrocarbons. 

The  relationship  between  sediment  hydrocarbon 
concentration  and  leaf  sodium/potassium  (Na/K) 
ratios  was  examined  in  two  marine  halophytes, 
Rhizophora  mangle  and  Spartina  alterniflora.  The 
plants  were  exposed  to  petroleum  hydrocarbons  in 
the  field.  Elevated  Na/K  ratios  were  observed  in 
the  leaves  of  both  species  of  halophytes.  The 
degree  of  elevation  of  the  Na/K  ratios  was  related 
to  the  concentration  and  state  of  weathering  of 
petroleum  in  the  sediments  in  which  the  plants 
were  growing.  In  R.  mangle  leaves,  elevated  Na/K 
was  significantly  associated  with  reduced  weather- 
ing ratio  of  sediment  hydrocarbons.  In  S.  alterni- 
flora, significant  effects  on  Na/K  are  found  only  as 
a  result  of  two  whole  oil  treatments.  The  mecha- 
nism of  damage  appears  to  be  similar  in  both 
species,  i.e.  damage  to  root  membranes  from  the 
petroleum  hydrocarbons.  (Geiger-PTT) 
W89-12853 


EFFECT  OF  CHEMICAL  STRUCTURE  AND 
MOLECULAR  WEIGHT  OF  COMMERCIAL 
ALKYLBENZENES  ON  THE  TOXIC  RE- 
SPONSE OF  DAPHNIA  AND  NATURALLY 
OCCURRING  BACTERIA  IN  FRESH  AND  SEA- 
WATER. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
J.  Martinez,  J.  Vives-Rego,  and  J.  Sanchez-Leal. 
Water  Research  WATRAG,  Vol.  23,  No.  5,  p  569- 
572,  May  1989.  4  tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Sulfur  com- 
pounds, 'Surfactants,  'Marine  bacteria,  'Aquatic 
bacteria,  'Toxicity,  'Daphnia,  Biodegradation, 
Molecular  structure,  Bioassay. 

The  toxicity  of  linear  alkylbenzene  sulfonate 
(LAS)  of  different  molecular  weight  and  branched 
alkylbenzene  sulfonate  (BABS)  on  naturally  occur- 
ring bacteria  was  studied  by  thymidine  incorpora- 
tion. Six  different  alkylbenzene  sulfonates  were 
tested,  five  derived  from  LAS  and  one  based  on 
BABS.  The  acute  toxicity  tests  on  Daphnia  were 
conducted  following  the  procedure  of  the  OECD 
IC50  at  24  hr  exposure.  The  toxicity  of  the  LAS 
were  directly  proportional  to  the  molecular  weight 
of  the  hydrocarbon  chain.  BABS  exhibited  a  lower 
acute  toxicity  than  LAS  compounds.  Fresh  and 
seawater  samples  collected  throughout  the  year  of 
1986  were  used  to  assay  the  toxicity  of  intact  LAS 
and  BABS.  There  was  a  correlation  between  the 
inhibition  of  thymidine  incorporation  and  the  con- 
centration of  the  surfactants,  with  LAS  com- 
pounds showing  greater  EC50  values  than  BABS. 
A  direct  proportionality  between  the  molecular 
weight  and  the  obtained  EC50  was  evident  in 
seawater,  as  well  as  in  freshwater,  for  the  LAS 
compounds  used.  BABS  was  far  less  toxic  than  the 
LAS  compounds  used,  despite  its  higher  molecular 
weight  compared  with  the  other  LAS  molecules, 
with  the  exception  of  LAS-255.  Most  of  the  sur- 
face waters  analyzed  contained  <  0.1  milligrams/ 
liter  of  MBAS.  It  is  suggested  that  an  interference 
with  the  thymidine  assay  could  exist  only  when  the 
MBAS  content  in  the  surface  waters  is  higher  than 
0.2  milligrams/liter,  regardless  of  the  MBAS  origin 
(intact  or  intermediate  compounds).  (Geiger-PTT") 
W89-12861 


CIES  OF  DUCKWEED  (LEMNA)  EXAMINED 
FOR  A  7-  AND  14-DAY  TEST  PERIOD. 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 

and  Environmental  Sciences. 

U.  M.  Cowgill,  D.  P.  Milazzo,  and  B.  D. 

Landenberger. 

Water  Research  WATRAG,  Vol.  23,  No.  5,  p  617- 

623,  May  1989.  9  tab,  17  ref. 

Descriptors:  'Duckweed,  'Water  pollution  effects, 
•Herbicides,  'Toxicity,  'Bioassay,  'Bioindicators, 
Biomass,  Chlorophyll  a,  Chlorophyll  b,  Nutrients. 

A  study  was  conducted  to  estimate  the  level  of 
phytotoxicity  (50%  reduction  in  the  number  of 
plants  or  fronds  as  compared  to  controls)  to  five 
clones  of  Lemna  over  a  7  and  14-day  period.  The 
end-points  examined  were  the  number  of  fronds, 
the  number  of  plants,  biomass,  chlorophyll  a  and 
chlorophyll  b.  All  data  gathered  during  the  investi- 
gation confirm  the  fact  that  this  herbicide  is  only 
slightly  toxic  to  duckweed  clones  using  the  U.S. 
EPA  classification  scheme.  There  is  no  statistically 
significant  difference  among  the  five  end-points  for 
the  7-day  test  for  any  of  the  plant  clones  with  the 
exception  of  chlorophyll  b.  The  14-day  results 
were  not  nearly  as  consistent.  L.  gibba  G-3  is  more 
sensitive  than  the  four  clones  of  L.  minor.  The 
EC50  for  biomass  is  more  tolerant  in  L.  minor 
6591,  L.  minor  7102  and  L.  minor  7101  than  for  L. 
gibba  G-3.  The  difference  of  greatest  interest  is 
that  of  chlorophyll  production  between  the  two 
test  periods.  In  all  cases  chlorophyll  a  is  signifi- 
cantly reduced  in  the  14-day  test  over  that  of  the  7- 
day  test,  while  chlorophyll  b  is  only  significantly 
reduced  in  the  14-day  test  for  L.  minor  6591,  L. 
minor  7102  and  L.  minor  7136.  It  was  hypoth- 
esized that  the  reason  for  this  is  that  the  system 
runs  out  of  nutrients.  This  militates  against  the  use 
of  the  14-day  test  and  favors  the  use  of  the  7-day 
one.  (Author's  abstract) 
W89-12866 


GROWTH  AND  PRODUCTION  OF  THE 
GREEN  ALGA  CLADOPHORA  MONTAG- 
NEANA  IN  A  EUTROPHIC  AUSTRALIAN  ES- 
TUARY AND  ITS  INTERPRETATION  USING  A 
COMPUTER  PROGRAM. 

Western  Australia  Univ.,  Nedlands.  Dept.  of 
Botany. 

For  primary  bibliographic  entry  see  Field  2L. 
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AQUATIC  INVERTEBRATE  SURVEYS  AS  A 
WATER  QUALITY  MANAGEMENT  TOOL  IN 
THE  ANGLIAN  WATER  REGION. 

Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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COMPARISON  OF  THE  EFFECT  OF  TRICLO- 
PYR  TRIETHYLAMINE  SALT  ON  TWO  SPE- 


EFFECTS  OF  WEATHERED  FUEL  OIX  ON 
SOLUTE  LEAKAGE,  RESPIRATION  AND 
PLASMOLYSIS  IN  EXCISED  ROOT  SEC- 
TIONS OF  SPARTINA  ALTERNIFLORA 
LOISEL  AND  LIMONIUM  CAROLIN1ANUM 
(WALT.)  BRITT. 

North  Carolina  State  Univ.,  Raleigh.  Highway  Re- 
search Program. 

F.  L.  Booker,  E.  D.  Seneca,  and  U.  Blum. 
Environmental        and        Experimental        Botany 
EEBODM,  Vol.  29,  No.  2,  p  249-259,  April  1989.  3 
fig,  5  tab,  33  ref. 

Descriptors:  'Water  pollution  effects,  'Plant  phys- 
iology, 'Oil  pollution,  Toxicity,  Spartina  alterni- 
flora, Limonium  carolinianum,  Marshes,  Coastal 
marshes,  Salt  marshes,  Hydrocarbons,  Respiration, 
Roots,  Phytotoxicity. 

The  effects  of  petroleum  on  two  salt  marsh  plant 
species,  Spartina  alterniflora  Loisel  and  Limonium 
carolinianum  were  studied  with  plant  material  col- 
lected from  the  Cape  Fear  River  and  Newport 
River  estuaries,  North  Carolina,  and  maintained  in 
greenhouse  hydroponic  culture.  Plants  were  also 
grown  in  pots  of  vermiculite.  Studies  of  plasma- 
lemma  permeability,  aerobic  respiration,  and  plas- 
molysis    in    excised    root    sections    showed    that 
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Effects  Of  Pollution — Group  5C 


weathered  No.  2  fuel  oil  increased  solute  leakage 
from  root  sections  in  a  dose-dependent  manner; 
greater  leakage  occurred  from  Spartina  than  from 
Limonium  roots.  Plasmolysis  experiments  with  Li- 
monium  were  inconclusive  because  the  root  tissues 
did  not  tolerate  the  procedure.  For  oil  treated 
Spartina,  100%  and  80%  of  the  tissue  sections 
were  viable  at  2  and  5  hr  after  treatment,  respec- 
tively. By  8  hr  after  treatment,  only  about  47%  and 
80%  of  the  tissue  sections  treated  with  40%  and 
80%  oil,  respectively,  were  scored  as  viable.  Via- 
bility in  the  0  and  20%  oil  treatments  were  an 
average  of  52%  greater  than  in  the  40  and  80%  oil 
treatments  at  either  8  or  10  hr  after  treatment. 
Aerobic  respiration  was  also  inhibited  by  weath- 
ered fuel  oil  to  a  greater  extent  in  Spartina  than  in 
Limonium  root  sections.  After  6  hr  of  weathered 
fuel  oil  exposure,  the  respiration  rate  with  respect 
to  the  buffer  was  0.58  for  Spartina  and  0.85  for 
Limonium.  Differences  in  secondary  growth  and 
suberization  appeared  to  account  for  the  differen- 
tial responses  of  the  two  species.  (Cassar-PTI) 
W89-12934 

CAUSES  AND  CONSEQUENCES  OF  THE  SUC- 
CESS OF  BREAM  IN  DUTCH  EUTROPHIC 
LAKES.  ^T   .     ,      ,  .   „. 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

E.  H.  R.  R.  Lammens. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 

1,  p  11-18,  March  1989.  10  fig,  35  ref. 

Descriptors:  *Water  quality  control,  "Lakes, 
•Lake  restoration,  *Predation,  "Limnology,  Eu- 
trophication,  *Fish  management,  Ecosystems,  The 
Netherlands,  Food  chains,  Aquatic  habitats,  Habi- 
tats Fish  food,  Invertebrates,  Zooplankton,  Shal- 
low lakes,  Eutrophic  lakes,  Algae,  Pike,  Bream. 

The  recent  eutrophication  of  Dutch  fresh  waters 
has  caused  a  shift  in  the  species  composition  of  fish 
communities  and  the  disappearance  of  vegetation. 
Bream  and  pike-perch  are  now  the  dominant  fish 
species  in  the  turbid   waters  devoid   of  macro- 
phytes.  Only  small  bream  is  vulnerable  to  preda- 
tion,  but  in  about  3  yr  this  fast-growmg  fish  is  too 
large  to  be  eaten  by  predators.  Bream  contribute  to 
eutrophication  by  consuming  zooplankton  and  al- 
lowing algal  growth  to  proliferate  and  by  stirring 
up  sediment  and  increasing  nutrient  release  to  the 
water.  The  most  productive  food  organisms  in  the 
lakes  are  pelagic  and  benthic  cladocerans  and  co- 
pepods  varying  in  size  from  0.2  mm  to  2  mm.  The 
second  most  important  group  is  larval  chirono- 
mids,  ranging  in  size  from  a  few  mm  to  a  few  cm. 
Gill-raker  systems  of  bream,   white  bream,   and 
roach  differ  in  construction  and  coarseness  so  that 
the  large  bream  are  most  fitted  to  sieving  out  the 
large  chironomids  from  the  deeper  sediment  layers. 
If  the  bream  population  consists  mainly  of  large 
specimens,  the  daphnid  population  is  affected  only 
moderately.  However,  if  the  bream  are  generally 
smaller  than  25  cm,  Daphnia  hyalina  disappear  and 
are  replaced  by  D.  cucullata.  (Cassar-PTT) 
W89-12937 


THERMAL  TOLERANCES  OF  COMMON  CLA- 
DOCERA 

North  Carolina  Univ.,   Morehead  City.   Inst,  of 

Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12953 


STUDIES  ON  ALGAE  OF  POLLUTED  PONDS 

OF  KANPUR  (INDIA).  VDX  ROLE  OF  BLUE 

GREEN  ALGAE. 

D.A.V.   Coll.,   Muzaffarnagar   (India).    Dept.    of 

Botany. 

S.  N.  Pandey,  and  A.  K.  Tripathi. 

Phykos  PHKSBF,  Vol.  27,  No.  1-2,  p  38-43,  1988. 

2  tab,  8  ref. 

Descriptors:  "Limnology,  "Water  pollution  effects, 
"Ponds,  "Eutrophication,  "Algae,  Cyanophyta, 
Kanpur,  India. 

Two  ponds  in  Kanpur,  India,  were  studied  from 
March  1983  to  February  1984.  Chandari  Pond,  a 
wastewater  pond  situated  in  the  heart  of  the  city, 


receives  industrial  and  domestic  sewage.  Kalyan- 
pur  Pond  is  mildly  polluted,  receiving  runoff  con- 
taining pollutants  from  defecation,  bathing,  and 
laundry  in  the  catchment  area.  Algal  populations 
were  highest  in  summer  and  lowest  in  winter. 
Twelve  genera  and  51  species  of  cyanophyta  were 
identified,  of  which  35  species  appeared  in  Kalyan- 
pur  Pond  and  41  in  Chandari  Pond.  Algae  found  in 
both  ponds  included  Aphanocapsa  koordersi,  A 
pulchra,  Aphanothece  microscopica,  A.  pallida,  A. 
saxicola,  Chrococcus  minutus,  Microcystis  aeru- 
ginosa, M.  flos-aquae,  M.  protocystis.  Of  the  algae, 
Anabaena  beckii,  A.  flos-aquae  and  A.  onentalis 
were  the  only  three  heterocysts.  (Cassar-PTT) 
W89-12967 

ZINC  INDUCED  CHANGES  IN  GROWTH  OF 
THE  CYANOBACTERIUM  SYNECHOCOCCUS 
(6031).  CHARACTERISTICS  OF  ADAPTATION 
TO  ELEVATED  ZINC  CONCENTRATION. 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Life  Sciences. 

A.  Chintamani,  and  P.  Mohanty. 

Phykos  PHKSBF,  Vol.  27,  No.  1-2,  p  65-71,  1988. 

6  fig,  12  ref. 

Descriptors:  "Water  pollution  effects,  "Heavy 
metals,  "Cyanophyta,  Synechococcus,  Zinc, 
Growth  rates,  Adaptation. 

The  blue-green  algae  Synechococcus  (6301)  was 
grown  in  a  medium  containing  6  microM  of  zinc. 
After  eight  or  nine  subcultures,  the  algae  became 
conditioned  so  that  they  could  grow  at  the  elevat- 
ed zinc  level.  During  the  initial  subcultures  with 
added  zinc,  phycocyanin  and  chlorophyll  a  levels 
were  reduced.  By  the  eighth  subculture  m  6 
microM  zinc,  phycocyanin,  chlorophyll  a,  and  pro- 
tein levels  in  the  algae  were  similar  to  that  ot 
controls  grown  in  1  microM  zinc  medium.  (Cassar- 
PTT) 
W89-12968 

LAKE  ACIDIFICATION  STUDIES:  THE  ROLE 
OF  INPUT  UNCERTAINTY  IN  LONG-TERM 
PREDICTIONS. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
K.  P.  Georgakakos,  G.  M.  Valle-Filho,  N.  P. 

Nikolaidis,  and  J.  L.  Schnoor.  

Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1511-1518,  July  1989.  2  fig,  4  tab,  19  ref. 
EPA  cooperative  agreement  CR-812329-01-5  and 
NSF  grant  CES-8657526. 

Descriptors:  "Model  studies,  "Data  requirements, 
"Water  pollution  sources,  "Mathematical  models, 
"Lakes,  "Acid  rain  effects,  "Hydrologic  models, 
"Precipitation,  Acidic  water,  Catchment  areas, 
Temperature  effects,  Monte  Carlo  method,  Fore- 
casting, Data  acquisition. 


Southeast   Asian  Fisheries  Development  Center, 

Iloilo  (Philippines).  Aquaculture  Dept. 

For  primary  bibliographic  entry  see  Field  81. 

W89-13005 

OXYGEN  CONSUMPTION,  NEW  PRODUC- 
TION VERTICAL  ADVECnON  AND  ENVI- 
RONMENTAL EVOLUTION  IN  THE  MEDI- 
TERRANEAN SEA. 

Paris-6  Univ.  (France).  Lab.  de  Physique  et  Chimie 

Mariens. 

J.  P.  Bethoux. 

Deep-Sea  Research  DESRAY,  Vol.  36,  No.  5A,  p 

769-781,  May  1989.  4  fig,  2  tab,  44  ref. 

Descriptors:  "Eutrophication,  "Water  pollution  ef- 
fects, "Water  pollution  sources,  "Mediterranean 
Sea,  "Oxygen  requirements,  "Primary  productivi- 
ty, "Nutrients,  "Phosphorus,  "Water  circulation, 
Vertical  advection,  Industrial  wastewater,  Urban- 
ization, Decomposing  organic  matter. 

New  production  in  the  Mediterranean  Sea  is  linked 
to  nutrient  input  from  Atlantic  surface  water,  ter- 
restrial discharge  and  marine  upward  fluxes.  In  the 
Eastern  and  Western  Basins,  new  production  can 
be  calculated   from  deep   water  circulation   and 
oxygen  consumption.  New  production  and  deep 
phosphorus   outflow   give   an   estimation   of  the 
upward  fluxes  of  water  and  nutrients  from  the 
intermediate  layer  to  the  euphotic  superficial  layer. 
In  the  Eastern  Basin,  values  for  new  production 
and  the  upward  water  flux  are,  respectively,  12  g 
C/sq  m/y  and  45  x  10  to  the  15th  power  kg/y.  In 
the  Western  Basin,  new  production  (35  g  C/sq  m/ 
y)  and  upward  flux  (62  x  10  to  the  15th  power  kg/ 
y)  values  confirm  previous  values  deduced  from 
water,  salt  and  nutrient  budgets.  The  relative  im- 
portance of  terrestrial  discharge  of  nutrients  and 
their  probable  increase  due  to  industrial,  agricul- 
tural and  urban  activities  around  the  Mediterrane- 
an Sea  necessitates  one  to  consider  the  evolution  of 
the  oxygen  concentrations.  Assuming  increased  an- 
thropogenic phosphorus  inputs  of  3%  a  year  since 
the  1960s,  as  deduced  from  the  increase  of  the  deep 
water  concentrations,  due  to  the  degradation  of 
increasing  organic  matter  linked  to  new  produc- 
tion, the  oxygen  content  of  the  deep  layers  will 
decrease  early  in  the  21st  century.  (Author's  ab- 
stract) 
W89-13007 

RISK  OF  FATAL  AMEBIC  MENINGOENCE- 
PHALITIS FROM  WATERBORNE  NAEG- 
LERIAFOWLERI. 

Illinois  Univ.  at  Chicago  Circle.  School  of  Public 

Health. 

W.  H.  Hallenbeck,  and  G.  R.  Brenniman. 

Environmental  Management  EMNGDC,  Vol.  13, 

No.  2,  p  227-232,  March-April  1989.  78  ref. 


The  importance  of  input  uncertainty  in  long-term 
predictions    of   lake    acidification    was    assessed. 
Mathematical  models  that  simulate  the  behavior  of 
hydrologic  catchments  under  acid  deposition  re- 
quire input  data  of  precipitation,  temperature,  and 
deposition  chemistry.  In  long-term  studies  of  lake 
acidification  it  is  necessary  to  hypothesize  a  scenar- 
io of  future  input  to  the  mathematical  models.  Data 
from  the  Lake  Woods  hydrologic  catchment,  lo- 
cated in  the  Adirondack  Park,  New  York,  provid- 
ed the  input  for  a  case  study.  The  parameters  of 
the  proposed  stochastic  models  for  the  input  varia- 
bles were  estimated  based  on  the  available  observa- 
tions using  a  variety  of  methodologies  ranging 
from  the  method  of  moments  to  the  method  of 
weighted  least  squares.  The  results  showed  that 
uncertainty  in  precipitation  amount  and  acid  con- 
centrations can  be  very  important  in  the  character- 
ization of  future  lake  alkalinity  levels.  The  natural 
day-to-day  variability  present  in  precipitation  and 
other  weather  variables  significantly  affects  long- 
term  predictions  of  lake  alkalinity  in  watersheds 
with  short  response  time,  even  more  than  wet  and 
dry  weather  cycles  do.  (Peters-PTT) 
W89-12978 

TOLERANCE  LEVEL  AND  HISTOPATHOLO- 
GICAL  RESPONSE  OF  MILKFISH  (CHANOS 
CHANOS)  FTNGERLINGS  TO  FORMALIN. 


Descriptors:  "Human  diseases,  "Parasites,  "Epide- 
miology, "Swimming,  Risk  assessment,  "Protozoa, 
"Reviews,  Naegleria,  Amebic  meningoencephali- 
tis. 

Primary  amebic  meningoencephalitis  (PAM)  is  a 
fatal  disease  of  the  central  nervous  system  caused 
primarily  by  the  free-living  ameba,  Naegleria  fow- 
leri  PAM  is  primarily  associated  with  swimming 
in  various  types  of  fresh  water.  World  literature 
was  reviewed  in  order  to  derive  a  risk  analysis 
model  that  would  be  helpful  in  the  management  of 
PAM.  The  management  of  PAM  is  difficult,  and 
the  prevention  of  PAM  is  almost  impossible.  How- 
ever, it  is  reassuring  that  the  cases  and  risks  esti- 
mated by  the  risk  model  are  usually  smalhwith 
individual  annual  risk  on  the  order  of  0.000001. 
(Author's  abstract) 
W89-13016 

RECOVERY  BY  RIFFLE  MACROINVERTE- 
BRATES  IN  A  RIVER  AFTER  A  MAJOR  ACCI- 
DENTAL SPILLAGE  OF  CHLORPYRIFOS. 

Polytechnic  of  Central  London  (England).  Ap- 
plied Ecology  Research  Group. 
P.  J.  Raven,  and  J.  J.  George. 
Environmental  Pollution  ENPOEK,  Vol.  59,  No. 
1,  p  55-70,    1989.   2  fig,   5   tab,   32  ref,  append. 
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Group  5C— Effects  Of  Pollution 

Descriptors:  *Water  pollution  effects,  •Insecti- 
cides, 'Macroinvertebrates,  'Recolonization,  'Rif- 
fles, Chlorpyrifos,  Lethal  limit,  Arthropods,  Mol- 
lusks.  Annelids,  Aquatic  insects,  Roding  River, 
Species  composition,  England. 

The  impact  of  a  major  spillage  of  the  insecticide 
'Dursban'  on  the  riffle  macroinvertebrates  along  19 
km  of  the  River  Roding,  Essex,  is  described.  Five 
affected  riffles  and  an  upstream  control  were  kick- 
sampled  at  approximately  10-wk  intervals  for  2 
years  following  the  spill,  and  the  results  are  com- 
pared with  species  composition  and  relative  abun- 
dance data  collected  from  the  same  sites  during  the 
previous  6  years.  Initial  concentrations  of  the 
active  ingredient,  chlorpyrifos,  in  river  water  (up 
to  2.5  mg/1)  exceeded  the  levels  lethal  to  all  the 
aquatic  arthropods  present  by  at  least  10-fold,  and 
this  group  of  macroinvertebrates  was  eliminated. 
Mollusks  and  annelids,  which  are  relatively  toler- 
ant of  chlorpyrifos,  survived.  Since  these  groups 
already  dominated  the  lowermost  urban  reaches, 
the  impact  of  the  spill  was  greatest  further  up- 
stream, where  reaches  with  a  better  water  quality 
previously  supported  a  more  diverse  and  abundant 
arthropod  fauna.  Chlorpyrifos  residues  in  water 
declined  below  1  microgram/L  within  11  weeks, 
but  sediment  within  5  km  of  the  spillage  site  re- 
mained highly  contaminated  for  considerably 
longer.  Of  10  arthropod  taxa  previously  common 
to  all  sites,  chironomid  larvae  were  first  to  recolon- 
ize  affected  reaches,  13  weeks  after  the  spill.  The 
isopod  Asellus  aquaticus  was  also  quick  to  recover. 
Although  other  arthropods  had  recolonized  most 
sites  within  79  weeks,  the  coleopteran  Oulimnius 
tuberculatus  and  the  ephemeropteran  Caenis 
moesta  had  failed  to  return  to  the  lowermost 
reaches  after  108  weeks.  Downstream  drift  was 
probably  the  principal  factor  influencing  the  pat- 
tern of  arthropod  recolonization,  with  the  location 
and  aquatic  fauna  of  tributary  streams  entering  the 
affected  reaches  being  particularly  important.  (Au- 
thor's abstract) 
W89- 13020 


DETERMINANTS     OF     DRINKING     WATER 
QUALITY  IN  RURAL  NICARAGUA. 

Institute  Nicaraguense  de  Acueductos  y  Alcantar- 

illados,  Managua. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13021 


EFFECTS  OF  METHOXYCHLOR  ON  ZOO- 
PLANKTON  IN  FRESHWATER  ENCLOSURES: 
INFLUENCE  OF  ENCLOSURE  SIZE  AND 
NUMBER  OF  APPLICATIONS. 

Canadian  Centre  for  Toxicology,  Guelph  (Ontar- 
io). 

K.  R.  Solomon,  G.  L.  Stephenson,  and  N.  K. 
Kaushik. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  8,  p  659-669,  1989.  6  fig,  3 
tab,  31  ref. 

Descriptors:  'Insecticides,  'Zooplankton,  'Toxici- 
ty, 'Water  pollution  effects,  Methoxychlor,  Agri- 
cultural chemicals. 

Methoxychlor  was  applied  to  zooplankton  in  20, 
100  and  1000  cu  m  enclosures  at  a  nominal  concen- 
tration of  20  microgram/L.  Total  dissipation  was 
more  rapid  than  expected  in  the  20  cu  m  enclosures 
(slope  =  -0.0288)  while  rates  in  the  100  and  1000 
enclosures  were  similar  (slope  = -0.0207  and  - 
0.0187,  respectively).  Effects  on  zooplankton  were 
less  rapid  and  less  severe  and  recovery  more  rapid 
in  the  20  cu  m  than  in  the  larger  enclosures,  but 
little  difference  was  observed  between  the  100  and 
1000  cu  m  enclosures.  Comparison  of  a  single 
application  of  20  microgram/L  in  100  cu  m  enclo- 
sures with  two  applications  of  10  microgram/L,  35 
days  apart,  also  in  100  cu  m  enclosures,  showed  a 
more  rapid  dissipation  after  the  first  application 
than  after  the  second  (slope  = -0.0236  vs.  -0.0161). 
Acute  toxic  effects  were  not  observed  after  the 
second  treatment,  and  little  effect  on  time  to  recov- 
ery was  noted.  Selection  of  certain  species  by  the 
second  application  of  methoxychlor  was  not  ob- 
served. (Author's  abstract) 
W89- 13022 


TOXICOLOGY  OF  SYNTHETIC  PYRETH- 
ROIDS  IN  AQUATIC  ORGANISMS:  AN  OVER- 
VIEW. 

Iowa  State  Univ.,  Ames.  Dept.  of  Entomology. 
J.  R.  Coats,  D.  M.  Symonik,  S.  P.  Bradbury,  S.  D. 
Dyer,  and  L.  K.  Timson. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  8,  No.  8,  p  671-679,  1989.  3  fig,  1 
tab,  59  ref.  EPA  grant  810659. 

Descriptors:  'Insecticides,  'Toxicity,  'Fish, 
•Aquatic  insects,  'Mosquito  larvae,  'Water  pollu- 
tion effects,  Pyrethroids,  Bioaccumulation,  Re- 
views, Agricultural  chemicals. 

The  aquatic  toxicology  of  the  photostable  synthet- 
ic pyrethroid  insecticides  as  it  affects  two  groups 
of  susceptible  organisms,  fish  and  aquatic  insects,  is 
discussed.  The  sensitivity  of  these  aquatic  species 
to  the  pyrethroids  depends  on  several  factors,  in- 
cluding toxicokinetics,  target  site  (nervous  system), 
sensitivity  and  possible  secondary  mechanisms  of 
action,  as  well  as  chemical  and  physical  properties 
of  the  aquatic  medium  that  influence  toxicity  and 
bioavailability.  Uptake  rates  and  routes  of  fenvaler- 
ate  greatly  affected  the  toxicity  of  fenvalerate  to 
mosquito  larvae.  LD50  values  were  determined  for 
cuticular  and  dietary  exposure  routes  by  utilizing 
radiolabeled  fenvalerate  at  the  respective  LC50 
concentrations  in  the  two  media  (water  and  food). 
Fenvalerate  was  6-fold  more  toxic  to  mosquito 
larvae  by  the  cuticular  route.  Technical  fenvalerate 
was  more  toxic  to  larvae  than  was  the  emulsifiable 
concentrate  formulation.  Addition  of  different  con- 
centrations of  humic  acid  to  the  water  reduced  the 
toxicity  to  the  larvae.  Review  and  analysis  of  rele- 
vant literature  are  integrated  into  a  discussion  of 
the  principles  and  details  of  aquatic  toxicology  of 
the  pyrethroids.  (Author's  abstract) 
W89- 13023 


METHODS  FOR  GROWTH  INHIBITION  TOX- 
ICITY TESTS  WITH  FRESHWATER  ALGAE. 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 13024 


EFFECT  OF  SEDIMENT  ORGANIC  CARBON 
ON  SURVIVAL  OF  HYALELLA  AZTECA  EX- 
POSED TO  DDT  AND  ENDRIN. 

Corvallis  Environmental  Research  Lab.,  OR. 

A.  V.  Nebeker,  G.  S.  Schuytema,  W.  L.  Griffis,  J. 

A.  Barbitta,  and  L.  A.  Carey. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  8,  No.  8,  p  705-718,  1989.  4  fig,  8 

tab,  30  ref. 

Descriptors:  'Insecticides,  'DDT,  'Endrin,  'Tox- 
icity, 'Sediments,  'Amphipods,  'Water  pollution 
effects,  Hyalella,  Organic  carbon,  Agricultural 
chemicals,  Adsorption,  Solubility,  Median  toler- 
ance limit. 

Sediment  toxicity  tests  were  conducted  with  the 
freshwater  amphipod  Hyalella  azteca  using  sedi- 
ments ranging  in  total  organic  carbon  (TOC)  con- 
centration from  3-11%  and  spiked  with  either 
DDT  or  endrin.  While  the  toxicity  in  the  DDT- 
spiked  sediment  decreased  with  increasing  TOC 
content,  the  TOC  content  of  the  endrin-spiked 
sediment  had  little  apparent  effect  on  toxicity.  The 
10-day  sediment  dry  weight  LC50  for  DDT  was 
11.0  microgram/g  at  3.0%  TOC  and  49.7  micro- 
gram/g  at  10.5%  TOC.  The  sediment  dry  weight 
LC50s  for  endrin  at  3.0  and  11.2%  TOC  were  4.4 
and  6.0  microgram/1,  respectively.  These  results 
are  important  in  evaluating  the  carbon  normaliza- 
tion theory,  which  assumes  that  the  availability  of 
nonpolar  organic  compounds  is  reduced  in  the 
presence  of  higher  concentrations  of  TOC.  The 
differences  in  adsorption  and  toxicity  between 
DDT  and  endrin  are  presumably  related  to  the 
smaller  carbon  and  octanol/water  partition  coeffi- 
cients of  endrin.  (Author's  abstract) 
W89-13025 


ADAPTATION  TO  A  QUATERNARY  AMMO- 
NIUM SURFACTANT  BY  SUSPENDED  MI- 
CROBIAL COMMUNITIES  IN  A  MODEL 
STREAM. 


Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

R.  J.  Shimp,  B.  S.  Schwab,  and  R.  J.  Larson. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  8,  No.  8,  p  723-730,  1989.  3  fig,  4 
tab,  22  ref. 

Descriptors:  'Surfactants,  'Biodegradation,  'Mi- 
crobial degradation,  'Fate  of  pollutants,  'Adapta- 
tion, 'Acclimatization,  Dodecyltrimethylammon- 
ium  chloride,  Model  streams,  Adaptation. 

The  adaptation  of  suspended  microbial  communi- 
ties to  a  quaternary  ammonium  surfactant,  dode- 
cyltrimethylammonium  chloride  (C-12TMAC), 
was  studied  in  a  model  stream  dosed  with  the 
surfactant.  Water  collected  at  several  sites  down- 
stream of  the  introduction  of  C-12TMAC  was 
tested  for  the  ability  of  the  suspended  microbial 
community  to  biodegrade  the  surfactant  and  sever- 
al naturally  occurring  chemicals.  At  the  concentra- 
tions tested,  C-12TMAC  had  no  significant  impact 
on  the  total  size  of  the  microbial  community  or  its 
ability  to  degrade  natural  materials  (glucose  or 
amino  acids).  However,  the  ability  of  the  commu- 
nity to  degrade  C-12TMAC  increased  by  10-fold 
to  1000-fold  during  exposure  at  all  locations  down- 
stream from  the  dose  site.  After  prolonged  expo- 
sure, the  C-12TMAC-degrading  microbial  commu- 
nity also  developed  a  resistance  to  'shock  loads'  of 
the  surfactant  (i.e.,  adaptation  was  maintained  even 
when  input  concentrations  were  increased  to  levels 
that  previously  decreased  biodegradation  activity). 
Adaptation  was  a  stable  process  as  long  as  some 
quantity  of  C-12TMAC  entered  the  stream.  How- 
ever, when  input  of  surfactant  was  halted,  the 
microbial  community  lost  its  ability  to  rapidly  de- 
grade the  material.  Upon  redosing  the  stream  with 
a  low  concentration  of  the  chemical,  the  microbial 
community  rapidly  regained  its  enhanced  biode- 
gradative  activity  toward  C-12TMAC.  These  re- 
sults indicate  the  importance  of  adaptation  in  de- 
termining the  fate  of  synthetic  chemicals  in  aquatic 
environments.  (Author's  abstract) 
W89- 13027 


EFFECT  OF  SUPPLEMENTARY  DIETARY 
COPPER  ON  COPPER  AND  METALLOTH- 
IONEIN  LEVELS  IN  THE  FISH,  DAB,  LI- 
MANDA  LIMANDA. 

Institute  of  Marine  Biochemistry,  Aberdeen  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 13039 


SENSITIVITY  DIFFERENCES  BETWEEN 
EGGS  AND  LARVAE  OF  WALLEYE  POLLOCK 
(THERAGRA  CHALCOGRAMMA)  TO  HYDRO- 
CARBONS. 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 

Auke  Bay  Lab. 

M.  G.  Carls,  and  S.  D.  Rice. 

Marine  Environmental  Research  MERSDW,  Vol. 

26,  No.  4,  p  285-297,  1988.  3  fig,  4  tab,  30  ref. 

Descriptors:  'Fish  eggs,  'Larvae,  'Oil  pollution, 
'Hydrocarbons,  'Toxicity,  'Water  pollution  ef- 
fects, Walleye  pollack,  Theragra,  Toluene,  Naph- 
thalene, Bioaccumulation,  Mortality. 

Exposure  of  embryonic  and  larval  walleye  pollock 
(Theragra  chalcogramma)  to  the  water-soluble 
fractions  (WSF)  of  Cook  Inlet  crude  oil  during 
embryonic  development  caused  mortality  and  a 
variety  of  morphological  abnormalities.  Median 
WSF  concentrations  (1.8  ppm)  which  caused  mor- 
tality after  hatch  did  not  differ  significantly  from 
those  causing  morphological  abnormalities  (1.6 
ppm).  Pollack  larvae  exposed  to  WSF  did  not 
develop  abnormalities,  but  swimming  and  survival 
were  significantly  affected  within  4  h  of  exposure. 
The  LC50  for  larvae  dropped  from  1.9  ppm  on  day 
4  to  0.9  ppm  on  day  10.  The  tissue  of  developing 
pollock  larvae  accumulated  significantly  more  dis- 
solved toluene  and  naphthalene  than  those  of  em- 
bryos. Consequently,  when  exposed  to  equal  con- 
centrations of  WSF,  larval  tissues  are  exposed  to 
much  higher  hydrocarbon  concentrations  than  em- 
bryonic tissues.  On  the  basis  of  internal  tissue  con- 
centrations, larvae  were  less  sensitive  than  eggs. 
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but  the  opposite  conclusion  is  reached  if  external 
(WSF)  concentrations  are  used  for  estimation  of 
sensitivity.  (Author's  abstract) 
W89-13042 

PRELIMINARY  STUDY  OF  IDIOPATHIC  LE- 
SIONS IN  THE  DUNGENESS  CRAB,  CANCER 
MAGISTERFROM  ROWAN  BAY,  ALASKA 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
J.  F.  Morado,  A.  K.  Sparks,  and  C.  E.  O'Clair 
Marine  Environmental  Research  MERSDW,  Vol. 
26,  No.  4,  p  311-318,  1988.  3  fig,  2  tab,  15  ref. 

Descriptors:  *Crabs,  'Water  pollution  effects, 
•Logging,  'Toxicity,  Shell  disease,  Rowan  Bay, 
Alaska,  Crustaceans. 

Dungeness  crabs,  Cancer  magister,  near  a  Log 
Transfer   Facility   (LTF)   in   Rowan   Bay,    Kuiu 
Island,  southeast  Alaska,  were  observed  to  have 
extensively  eroded  arthrodial  membranes  and  dark- 
ened dactyl  segments.  The  majority  of  crabs,  82%, 
had  limb  joint  erosion  in  contrast  to  crabs  tested 
from  a  reference  station,  of  which  44%  exhibited 
this  symptom.  The  incidence  of  joint  erosion  was 
significantly  different  between  sites  (P<0.05).  All 
crabs  from  both  locations  possessed  blackened  dac- 
tyls. Granulomas  were  the  most  common  histo- 
pathological  lesion  observed  in  tissues  from  both 
stations,  being  found  in  76%  of  LTF  crabs  and 
33%  of  reference  crabs.  The  prevalence  of  these 
lesions  was  significantly  different  between  the  two 
stations  (Fischer's,   P<0.05).   They   occurred   in 
almost  all  organs  and  tissues,  but  were  most  preva- 
lent in  the  gills,  hindgut,  heart  and  connective 
tissue  of  the  hepatopancreas.  The  Mann-Whitney 
test  applied  to  the  granuloma  data  indicated  that 
the  general  severity  between  the  two  stations  was 
significant  (P<0.05).  The  severity  of  lesions  in  the 
gills   hindgut  and  heart  between  the  two  stations 
was  also  significant  (P<0.05).  Melanized  nodules 
were  also  observed  in  the  majority  of  organs  and 
tissues.  No  significant  difference  in  prevalence  was 
evident  between  either  station,  nor  was  there  a 
significant  difference  in  general  severity.  However, 
the  severity  of  the  lesion  in  the  gills  was  significant 
(Mann-Whitney,  P<0.05)  between  the  two  sta- 
tions. It  is  suggested  that  toxic  chemicals  produced 
during  the  decomposition  of  organic  debris  result- 
ing from  LTF  operations  may  have  contributed  to 
the  production  of  the  described  lesions.  (Sand- 
PTT) 
W89-13043 


Ekologia  Polska  ELPLBS,  Vol.  36,  No.  1-2,  p  5- 
21,  1988.  84  ref. 

Descriptors:  'Limnology,  'Poland,  'Thermal  pol- 
lution, 'Water  pollution  effects,  Thermal  power- 
plants,  Konin  Lakes,  Heated  water,  Thermal  strati- 
fication, Reservoirs,  Aquatic  habitats,  Ecosystems, 
Long-term  studies,  Seasonal  variation,  Lake  fisher- 
ies. 

Causes  in  variation  in  aquatic  ecosystems  resulting 
from  the  heated  discharge  of  power  plants  are 
reviewed.  The  discussion  is  restricted  to  the  eco- 
systems of  natural  lakes  and  reservoirs  of  the  tem- 
perate zone.  The  changes  induced  by  a  power 
plant  are  very  diverse  and  highly  specific  in  rela- 
tion to  the  actual  local  environment  conditions  in 
the  water  body,  climatic  conditions,  and  mode  of 
operation  of  the  power  plant.  The  main  directions 
of  these  changes  are  as  follows:  (1)  formation  in 
the  water  body  of  a  new  thermal  environment, 
with  a  different  short-term  cyclicity  and  seasona- 
lity and  a  marked  horizontal  thermal  zonality;  (2)  a 
variable  amount  of  intensification  of  production, 
consumption,  and  organic  matter  decomposition 
processes  that  in  turn  lead  to  disturbances  in  cy- 
cling of  matter  through  food  chains  of  pelagic  and 
littoral  zones;  (3)  formation  of  a  new  temporal  and 
spatial  arrangement  of  water  mass  mixing  in  the 
lake,  with  a  scale  of  influence  that  wider  than  that 
of  the  thermal  regime  alone;  (4)  input  (direct  or 
with  watershed  waters  and  precipitation)  of  vari- 
ous   contaminants   (e.g.,    toxic    substances,    com- 
pounds that   increase   salinity,   or   hardness  sub- 
stances) that  accelerate  or  modify  lake  eutrophica- 
tion;  (5)  secondary  changes  in  a  lake  ecosystem 
brought  about  by  some  fishery  practices  (e.g.,  in- 
troduction of  thermophilous,  herbivorous  fish  or 
elimination  of  native  species);  and  (6)  changes  due 
to  variation  in  the  mortality  of  organisms  (particu- 
larly fish)  entrained  in  the  cooling  system  of  the 
power  plant.  The  Konin  lake  system  in  Poland  has 
functioned  as  an  open  cooling  system  for  two 
power-generating  and  heat-generating  plants  since 
1958.  This  area  offers  opportunities  for  studying 
many  of  the  effects  of  power  plant  discharge. 
Studies,  which  began  in   1956,  have  emphasized 
four  main  directions:  long-term  studies  of  whole- 
lake  systems,  seasonal  effects,  ecosystem  structural 
changes,  and  fisheries  studies.  (See  W89-13085  thru 
W89-13097)  (Rochester-PTT) 
W89- 13084 


ENVTRONMENTAL  HAZARD  OF  EIGHT 
CHEMICALS  PRESENT  IN  THE  RHINE 
RD7ER. 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 13058 


COMPUTERIZED  DEGREE  OF  HAZARD  AS- 
SESSMENT FOR  EVALUATION  OF  WASTES: 
AN  INNOVATIVE  AID  TO  THE  MANAGE- 
MENT OF  RESIDUALS. 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 13059 

HAZARD  ASSESSMENT  OF  WASTEWATER 
DISCHARGES  -  A  CONFLUENCE  OF  BIOLOG- 
ICAL AND  PHYSICAL  PARAMETERS. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5E. 

W89-13063 


CHANGES  IN  LAKE  ECOSYSTEMS  CON- 
NECTED WITH  THE  POWER-GENERATING 
INDUSTRY  (THE  OUTLINE  OF  PROBLEM): 
THE  KONIN  LAKES  (POLAND)  AS  THE 
STUDY  srrES. 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  of 
Hydrobiology. 
A.  Hillbricht-Ilkowska,  and  B.  Zdanowski. 


MAIN  CHANGES  IN  THE  KONIN  LAKE 
SYSTEM  (POLAND)  UNDER  THE  EFFECT  OF 
HEATED-WATER  DISCHARGE  POLLUTION 
AND  FISHERY. 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  of 

Hydrobiology. 

A.  Hillbricht-Ilkowska,  and  B.  Zdanowski. 

Ekologia  Polska  ELPLBS,  Vol.  36,  No.  1-2,  p  23- 

45,  1988.  5  fig,  6  tab,  34  ref. 

Descriptors:  'Poland,  'Thermal  pollution,  'Water 
pollution  effects,  'Lake  fisheries,  'Limnology, 
'Eutrophication,  Carp,  Thermal  powerplants, 
Konin  Lakes,  Heated  water,  Alkalinity,  Nitrates, 
Phosphates,  Carbonates,  Sulfates,  Iron,  Retention 
time,  Aquatic  habitats,  Ecosystems. 

Five  lakes  near  Konin,  Poland,  have  been  em- 
ployed in  as  part  of  the  cooling  system  for  two 
heat-generating  and  power-generating  plants  since 
1958.  The  location  and  limnological  characteristics 
of  these  lakes  are  described  and  the  main  effects  of 
power  plant  operations  are  considered.  The  range 
and  intensity  of  effects  of  heated  waters  have 
varied  in  relation  to  the  period  of  functioning  of 
the  whole  lake  system  in  the  cooling  process.  In 
the  first  period  (1958-1969),  heated  waters  were 
discharged  into  three  lakes  (i.e.,  Lichenskie,  Pat- 
nowskie,  and  the  southern  part  of  Mikorzynskie). 
In  the  second  period  (since  1970)  the  permanent 
cooling  system  also  has  included  Lake  Goslawskie 
and  in  summer  Lake  Slesinskie,  so  that  in  summer 
all  five  Konin  Lakes  are  involved  in  the  cooling 
process.  The  average  water  retention  time  in  the 
second  period  (since  1970)  has  diminished  several 
to  more  than  12-fold,  amounting  in  summer  to 
about  7  days  for  all  lakes  (range:  3-25  days  for 
individual  lakes).  The  discharge  of  mine  waters 
and  underground  output  also  has  become  signifi- 


cant in  the  hydrologic  budget  of  the  lakes.  The 
quantities  of  inorganic  compounds  brought  with 
these  waters,  particularly  N03,  P04,  Fe,  Ca,  C03, 
S04,  and  gases  are  high.  Together  with  chimney 
dustfalls  they  constitute  the  cause  of  a  constant  rise 
of  the  concentration  of  inorganic  compounds,  of 
the  alkaline  reaction  of  the  lake  waters,  and  of  a 
very  high  annual  loading  with  P  and  Ca.  This 
process  can  partially  limit  lake  eutrophication  by 
inactivating  dissolved  P  (sorption)  and  depositing 
it  (especially  in  the  littoral)  on  sedimenting  parti- 
cles of  calcium  carbonate  and  loam.  In  summer, 
temperature  differences  in  relation  to  natural  con- 
ditions are  1  to  7  C.  Significant  disturbances  in  the 
seasonal  cycle  have  been  demonstrated  (lack  of  ice 
cover,  slower  temperature  rise  in  spring)  and  a 
permanent  presence  of  thermal  zonation  now 
occurs  in  all  lakes.  The  introduction  of  grass  carp 
(and  extinction  of  higher  vegetation  in  two  lakes) 
and  silver  carp  was  followed  at  first  by  an  increase 
and  then  by  a  decrease  in  fish  catches.  A  perma- 
nent change  in  the  species  composition  of  the 
catches  has  been  observed.  (See  also  W89- 13084) 
(Rochester-PTT) 
W89-13085 


LONG-TERM  VARIATION  IN  HABITAT  AND 
TROPHIC  FACTORS  IN  THE  KONIN  LAKES 
(POLAND)  UNDER  THE  INFLUENCE  OF 
HEATED-WATER  DISCHARGE  AND  POLLU- 
TION. 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 
Kortowo  (Poland).  Zaklad  Hydrobiologii. 
B.  Zdanowski,  A.  Korycka,  and  A.  Gebicka. 
Ekologia  Polska  ELPLBS,  Vol.  36,  No.  1-2,  p  47- 
77,  1988.  10  fig,  8  tab,  68  ref. 

Descriptors:  'Poland,  'Thermal  pollution,  'Water 
pollution  effects,  'Seasonal  distribution,  'Eutroph- 
ication, Phosphorus,  Nitrogen,  Dissolved  oxygen, 
Thermal  powerplants,  Konin  Lakes,  Heated  water, 
Conductivity,  Retention  time,  Primary  productivi- 
ty, Denitrification,  Precipitation,  Aquatic  habitats, 
Ecosystems. 

On  the  basis  of  20  yr  of  investigations,  trends  in 
habitat  conditions  and  trophic  level  of  the  five 
Konin  Lakes  (Poland)  are  described.  The  thermal 
and  hydrologic  regime  of  these  lakes  has  been 
affected  by  power  plant  operations  since   1958. 
Deformations  in  seasonal  dynamics  of  oxygen  con- 
centrations were  observed  as  well  as  higher  con- 
centrations of  mineral  salts  and  electrical  conduc- 
tivity, maintenance  of  a  permanent  alkaline  reac- 
tion of  the  water,  and  lower  abundance  in  the  lakes 
of  phosphorus  and  nitrogen  compounds.  The  dis- 
charge of  heated  waters  in   1965-1969  increased 
water  temperature  in  Lake  Lichenskie  by  about  7 
C  and  in  Lake  Mikorzynskie  by  about  1.6  C.  When 
all  the  lakes  were  joined  in  1970  as  part  of  the 
cooling  system,  the  water  retention  of  the  lakes 
decreased  as  did  the  thermal  gradient  between  the 
lakes.  Mean  temperatures  of  water  in  summer  os- 
cillated around  27  in  Lake  Lichenskie,  25  C  in 
Lake  Patnowskie,  and  23-24  C  in  the  other  lakes. 
In  lakes  influenced  by  strong  and  constant  heating, 
the  seasonal  cycle  of  changes  in  oxygen  content 
was  deformed.  The  increase  in  oxygen  content  in 
the  epilimnion  in  the  winter-spring  period  took 
place  earlier  than  in  o'her  lakes  and  a  much  lower 
oxygen  concentration   was  observed  in  summer. 
The  changes  were  due  to  shifting  of  the  primary 
production  peaks  to  spring  and  activation  of  de- 
composition at  lower  production  levels  in  the  re- 
maining periods.  In  the  last  few  years  a  general 
decrease  in  abundance  of  N  and  P  in  the  lakes  has 
been  observed.  Apart  from  low  water  retention, 
which  may  inhibit  the  eutrophication  of  lakes,  N 
denitrification  and  P  precipitation  in  apatite  com- 
pounds seem  to  be  mainly  responsible  for  the  de- 
creasing lake  fertility.  The  precipitation  of  calcium 
carbonates  immobilizes  the  entire  annual  P  loading 
and  part  of  the  autochthonous  pool  of  this  element. 
(See  also  W89- 13084)  (Rochester-PTT) 
W89-13086 


LONG-TERM  AND  SEASONAL  CHANGES  IN 
THE  PRIMARY  PRODUCTION  AND  DE- 
STRUCTION IN  HEATED  LAKES  NEAR 
KONIN  (POLAND). 
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Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland).  Zaklad  Hydrobiologii. 

B.  Zdanowski. 

Ekologia  Polska  ELPLBS,  Vol.  36,  No.  1-2,  p  79- 

95,  1988.  1  fig,  8  tab,  40  ref. 

Descriptors:  'Limnology,  'Poland,  'Thermal  pol- 
lution, 'Water  pollution  effects,  'Eutrophication, 
Decomposition,  Primary  productivity,  Thermal 
powerplants,  Mixing,  Chlorophyll,  Seasonal  distri- 
bution, Konin  Lakes,  Heated  water,  Long-term 
studies,  Aquatic  habitats,  Ecosystems. 

Directional,  long-term  trends  of  changes  in  pri- 
mary production  and  decomposition  in  three 
heated  lakes  in  the  Konin  Lakes  system  of  Poland 
are  described.  The  Konin  Lakes  have  been  affected 
by  heated  discharge  for  two  power  plants  since 
1958.  Primary  production  decreased  as  the  result 
of  lower  water  retention  in  lakes  and  smaller  abun- 
dance of  nutrients.  The  studies  were  conducted 
between  1966  and  1983  on  Lakes  Lichenskie  and 
Mikorzynskie  and  from  1975  also  on  Lake  Gos- 
lawskie.  Environmental  conditions  in  the  lakes 
have  been  described  elsewhere.  During  the  period 
1966-1969  the  heated  Lake  Lichenskie  showed 
almost  twice  the  productivity  of  the  unheated  (at 
that  time)  Lake  Mikorzynskie.  When  in  1970  all 
the  lakes  of  the  Konin  system  became  involved  in 
power  plant  cooling,  productivity  in  spring  and 
summer  decreased  and  Lake  Lichenskie  and  in- 
creased in  Lake  Mikorzynskie.  Lake  Goslawskie 
had  production  indices  typical  of  shallow,  inten- 
sively mixed  lakes.  Production  of  this  lake  in  the 
vegetation  seasons  of  1975-1978  was  lower  than  in 
the  remaining  lakes.  Different  seasonal  dynamics  of 
chlorophyll  and  primary  production  were  ob- 
served in  the  three  lakes  in  1978  despite  a  great 
similarity  of  the  lakes  in  terms  of  water  chemistry 
and  nutrient  abundance.  Frequently,  different  ther- 
mal and  mixing  conditions  were  the  factors  differ- 
entiating the  production  of  particular  lakes.  The 
effect  of  heating  was  mainly  apparent  in  spring  and 
early  summer  at  lower  water  temperature  ranges. 
Water  flow  in  the  lakes  decreased  the  primary 
production  and  prevented  the  occurrence  of  algal 
blooms.  (See  also  W89- 13084)  (Rochester-PTT) 
W89- 13087 


CHANGES  IN  THE  COMPOSITION  AND 
QUANTITATIVE  RELATIONS  OF  THE  PHY- 
TOPLANKTON  IN  HEATED  LAKES  NEAR 
KONIN  (POLAND). 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  of 

Hydrobiology. 

A.  T.  Simm. 

Ekologia  Polska  ELPLBS,  Vol.  36,  No.  1-2,  p  97- 

113,  1988.  5  fig,  3  tab,  33  ref. 

Descriptors:  'Limnology,  'Poland,  'Thermal  pol- 
lution, 'Water  pollution  effects,  'Phytoplankton, 
Chlorophyta,  Diatoms,  Biomass,  Retention  time, 
Rivers,  Water  currents,  Eutrophication,  Thermal 
powerplants,  Konin  Lakes,  Heated  water,  Thermal 
stratification,  Aquatic  habitats,  Ecosystems. 

Phytoplankton  was  studied  in  four  lakes  of  the 
Konin  Lakes  system  (Poland).  The  Konin  Lakes 
have  been  influenced  by  heated  water  discharge 
from  power  plants,  which  began  in  1958.  The  four 
lakes  studied  were  Lichenskie  (153.6  ha,  mean 
depth  4.9  m,  max.  depth  13.3  m),  Slesinskie  (148.1 
ha,  mean  depth  7.5  m,  max.  depth  25.7  m),  Milor- 
zynskie  (245.3  ha,  mean  depth  11.9  m,  max.  depth 
38  m),  and  Goslawskie  (378.9  ha,  mean  depth  1.3 
m,  max.  depth  3.0  m).  In  the  first  years  of  oper- 
ation of  the  cooling  system,  diatom  phytoplankton 
biomass  increased  and  fluctuated.  Since  the  second 
half  of  the  1970s,  the  biomass  has  decreased  and 
phytoplankton  composition  has  become  more  ho- 
mogeneous. At  present  (after  15-20  yr),  the  phyto- 
plankton diversity  is  greater  and  green  algae  pre- 
dominate. The  decrease  in  phytoplankton  biomass 
(based  on  cell  shape)  may  be  because  of  the  change 
from  diatoms,  which  are  filled  90%  with  vacuole, 
to  green  algae,  which  have  more  cytoplasm  in  the 
cell.  The  fast  cycling  of  cooling  waters  through 
the  system  resulted  in  a  homogeneous  trophic  state 
and  phytoplankton  composition  resembling  more 
the  phytoseston  of  highly  eutrophic  rivers  of  the 
temperate  zone.  (See  also  W89- 13084)  (Rochester- 
PTT) 
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LONG-TERM  CHANGES  IN  THE  COMPOSI- 
TION, PRODUCTIVITY  AND  TROPHIC  EFFI- 
CIENCY IN  THE  ZOOPLANKTON  COMMU- 
NITY OF  HEATED  LAKES  NEAR  KONIN 
(POLAND). 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  of 
Hydrobiology. 
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Weglenska. 
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144,  1988.  5  fig,  7  tab,  27  ref. 

Descriptors:  'Poland,  'Thermal  pollution,  'Water 
pollution  effects,  'Limnology,  'Zooplankton,  Wa- 
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Heated  water,  Aquatic  habitats,  Long-term  studies, 
Ecosystems. 

Secondary  productivity  was  investigated  begin- 
ning in  1966  in  three  of  the  five  lakes  of  the  Konin 
Lakes,  Poland  (Lake  Lichenskie,  Lake  Slesinskie, 
and  Lake  Wasosko-Mikorzynskie).  At  first  only 
Lake  Lichenskie  was  affected  by  the  heated  dis- 
charge from  power  plants  (beginning  in  1958),  but 
since  1970  all  the  lakes  were  part  of  the  cooling 
system.  In  the  three  lakes,  intensive  mixing  and 
heating  has  been  associated  with  the  following 
tendencies:  a  dominance  of  small  forms  (particular- 
ly rotifers),  an  increase  in  the  relative  production, 
and  an  analogous  changes  in  their  predators  (car- 
nivorous cyclopoids),  retreating  and  production 
decrease  of  filter-feeding  cladocerans,  reduction  in 
individual  body  size  of  all  crustaceans  and  in  in- 
crease in  fecundity  of  most  zooplankton  species. 
The  possible  causes  of  these  changes  include  turbu- 
lence, entrainment  mortality,  fish  predation  pres- 
sure, and  abundance  of  detritus.  The  composition 
and  quantitative  relations  of  the  zooplankton  result 
from  differences  in  the  resistance  to  various  elimi- 
nating factors  (continual  'thinning'  of  the  popula- 
tion due  to  mechanical  factors,  and  fish  pressure) 
and  varying  rates  of  population  growth  in  turbu- 
lent and  warm  waters.  These  conditions  favor  the 
dominance  and  high  productivity  of  smaller  forms, 
especially  rotifers,  and  their  invertebrate  predators. 
The  efficiency  of  this  link  is  always  high.  (See  also 
W89-13084)  (Rochester-PTT) 
W89- 13089 


EFFECT  OF  HEATED- WATER  DISCHARGE  IN 
THE  KONIN  LAKES  (POLAND)  ON  THEIR 
ICHTHYOFAUNA. 
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Descriptors:  'Limnology,  'Poland,  "Thermal  pol- 
lution, 'Water  pollution  effects,  'Fish,  Thermal 
powerplants,  Konin  Lakes,  Heated  water,  Aquatic 
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Twenty  years  of  studies  of  the  responses  of  fish  to 
heated  discharge  from  power  plants  are  reported. 
The  Konin  Lakes  system  (5  lakes,  in  Poland)  has 
received  heated  discharge  since  1958.  Lake  Li- 
chenskie was  the  only  lake  receiving  effluents 
when  the  study  began  in  1966.  In  1968  Lake  Gos- 
lawskie received  discharge  from  a  new  power 
plant  and  its  water  level  was  increased  by  1  m.  In 
the  period  of  1970-1975,  Lake  Goslawskie  became 
permanently  joined  to  the  cooling-water  system, 
the  heated  discharge  to  Lake  Lichenskie  doubled, 
and  a  channel  releasing  heated  water  into  Lake 
Slesinskie  began  to  work  (May  and  September 
heating  only).  During  the  period  1976-1980  the 
thermal  and  hydrobiological  changes  stabilized  and 
became  more  constant.  Since  1980  conditions  have 
been  relatively  stable,  thus  revealing  the  long-term 
effects  of  heating  on  the  lake  fish  communities. 
One  of  the  first  reactions  of  fish  to  a  longer  vegeta- 
tion season  is  the  accelerated  growth  rate  of  indi- 
viduals and  fry.  At  the  same  time,  sexual  maturity 
has  been  attained  2-3  yr  earlier  and  fecundity  has 


increased.  Spawning  not  only  begins  earlier,  but 
the  fish  are  much  younger,  thus  increasing  their 
natural  mortality.  Analysis  of  the  qualitative-quan- 
titative structure  of  the  fry  has  shown  the  with- 
drawal of  typical  psychrophilic  species  (pike)  and 
lower  numbers  of  philothermal  standing  water  spe- 
cies (rudd,  tench),  which  are  replaced  by  chub 
(philocurrent  species)  and  roach,  which  have  long- 
term  plasticity.  The  general  trend  of  decreasing  fry 
numbers  shows  the  negative  effects  of  long-term 
heating.  Reproduction  conditions  are  worse  (lack 
or  destruction  of  spawning  grounds)  and  the  influ- 
ence of  higher  temperatures  on  the  development 
cycle  of  gonads,  quality  of  sexual  products,  embry- 
onic and  post-embryonic  development  or  condition 
of  parents.  Such  factors  as  current,  parasites,  pre- 
dation, and  water  pollution  are  significant.  (See 
also  W89- 13084)  (Rochester-PTT) 
W89- 13090 


SPATIAL  PATTERN  OF  TEMPERATURE, 
OXYGEN  AND  NUTRIENT  CONCENTRATION 
IN  TWO  LAKES  OF  DIFFERENT  HEATED- 
WATER  DISCHARGE  SYSTEMS. 
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The  Konin  Lakes  (Poland)  have  been  used  in  cool- 
ing the  discharge  from  power  plants  since  in  1958. 
The  entire  lake  system  (5  lakes)  has  been  affected 
by  cooling  water  discharge  since  the  1970s.  Heated 
waters  discharged  in  summer  through  a  waterfall 
into  the  deep  and  morphometrically  diverse  Lake 
Slesinskie  caused  a  considerable  reduction  in  the 
water  retention  (to  5-6  days),  diversification  of  the 
habitat  conditions  in  certain  parts  of  the  lake,  an 
increase  in  total  P  and  organic  and  ammonia  N 
loading  of  the  lake,  an  increase  in  the  concentra- 
tion of  these  elements,  particularly  in  the  near- 
bottom  layers,  and  an  increase  in  soluble  Si  in  the 
surface  layer.  Heated  waters  discharged  through  a 
spillway  into  the  shallow  and  round-shaped  Lake 
Goslawskie  cause  a  marked  thermal  zonation,  with 
thermal  stratification  persisting  only  in  the  part  of 
the  lake  close  to  the  discharge,  and  no  direct 
changes  in  oxygen  and  nutrient  concentration  in 
the  water  mass  at  a  water  retention  times  ranging 
from  2-3  days.  It  is  concluded  that  the  deepest 
lakes  in  the  Konin  system,  and  their  deepest  parts, 
can  function  as  'traps'  that  accumulate  the  P  trans- 
ported within  the  cooling  system  and  imported 
from  outside,  whereas  the  shallow  lakes  with  a 
short  retention  time  serve  mainly  to  transport  nu- 
trients. (See  also  W89-13084)  (Rochester-PTT) 
W89- 13091 
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The  Konin  Lakes  (Poland)  have  been  used  in  cool- 
ing the  discharge  from  power  plants  since  in  1958. 
The  entire  lake  system  has  been  affected  by  cool- 
ing water  discharge  since  the  1970s.  Lake  Slesins- 
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kie  receives  heated  discharge  for  6  mo/yr,  whereas 
Lake  Goslawskie  receives  heated  discharges  year- 
round.  In  both  lakes,  after  the  spring  blooms  ot 
centric  diatoms  (10-21  mg/cu  dm),  the  biomass  in 
summer  decreases  to   1-2  mg/cu  dm  and  green 
algae,  xanthophytes,  dinoflagellates,  and  crypto- 
monads  dominate.  Heating  increases  decomposi- 
tion and  accelerates  seasonal  succession  of  phyto- 
plankton.  The  main  post-discharge  current  in  Lake 
Slesinskie  has  species  found  in  eutrophic  overs, 
whereas  in  the  region  of  water  cooling  and  down- 
welling,   buoying   species   (blue-green   algae   and 
large   dinoflagellates)   assemble.   Because  of  low 
water  retention  in  Lake  Goslawskie,  the  diatoms 
occur  abundantly,  even  in  summer.  At  the  end  of 
the  1970s  a  higher  biomass  was  recorded  in  Lake 
Goslawskie  than  in  Lake  Slesinskie,  but  now  the 
differences  in  biomass  are  not  as  great.   Phyto- 
plankton   concentration    in   Lake    Goslawskie   is 
much  lower.  Summer  biomass  of  phytoplankton 
has  decreased  in  both  lakes  compared  to  spring 
biomass,  but  the  species  diversity  and  percentage 
of  the   community   consisting   of  nannoplankton 
have  increased  in  both  lakes,  possibly  due  to  de- 
creased pressure  from  phytophagous  zooplankton. 
The  variability  of  water  flow  rate  m  the  Koiun 
system,  regions  of  downwelling,  temperature  dif- 
ferences, transition  from  strongly  mixed  and  ho- 
mogenous regions  to  stratified  ones  probably  are 
the  reasons  why  phytoplankton  does  not  fully  use 
the  trophic  resources  of  the  lakes.  Together  with 
the  presence  of  phytophagous  zooplankton,  sedi- 
mentation, and  strong  decomposition  (high  phaeo- 
phytin  percentage)  limit  the  development  of  algae. 
(See  also  W89-13084)  (Rochester-PTT) 
W89-13092 
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variation  in  the  zooplankton.  (See  also  W89- 13084) 

(Rochester-PTT) 

W89-13093 


The  Konin  Lakes  (Poland)  have  been  used  in  cool- 
ing the  discharge  from  power  plants  since  in  1958. 
The  entire  lake  system  (5  lakes)  has  been  affected 
by  cooling  water  discharge  since  the  1970s.  Zoo- 
plankton populations  were  examined  in  two  lakes 
affected  by  power  plant  cooling  waters.  Lake  Sle- 
sinskie is  stratified  and  heated  temporarily  with  hot 
water   discharged   in   a   waterfall   mode   from   a 
spring-board  about  15  m  high.  Lake  Goslawskie  is 
polymictic,  heated  constantly  with  an  overflow 
discharge    from    several    spillways.    Considerable 
changes  in  zooplankton  community  structure  and 
function  occurred   in  both  lakes.   For  example, 
there  was  an  earlier  occurrence  of  summer  forms 
and  changed  spatial  distribution  and  species  diver- 
sity in  rotifer  and  crustacean  communities  in  ways 
related  to  the  discharge  of  heated  waters  and  lake 
morphometry.  It  appears  that  the  factors  control- 
ling the  abundance  and  functioning  of  zooplankton 
communities  in  heated  lakes  are  higher  tempera- 
tures and  the  mictic  state  brought  about  by  the 
discharge  of  heated  waters.  In  addition  to  phenom- 
ena common  to  both  lakes  as  a  result  of  higher 
temperatures  (directly  or  indirectly),  such  as  the 
earlier  occurrence  of  the  summer  zooplankton  spe- 
cies or  higher  relative  fecundity,  there  were  some 
different  responses  between  the  two  lakes.  The 
seasonal  heating  of  Lake  Slesinskie  causes  rapid 
changes   in  zooplankton  structure   following   the 
starting  of  the  discharge  and  high  zooplankton 
variation  in  the  next  period;  horizontal  diversity  of 
habitats,  and  consequently  structure  of  the  zoo- 
plankton communities,  also  was  increased  as  differ- 
ent parts  of  the  lake  became  either  mixed  or  strati- 
fied zones.  The  continuous  heating  of  Lake  Gos- 
lawskie and  the  overflow  mode  of  heated  water 
discharge  favored  narrower  spatial  and  temporal 
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The  Konin  Lakes  (Poland)  have  been  used  in  cool- 
ing the  discharge  from  power  plants  since  in  1958. 
The  entire  lake  system  (5  lakes)  has  been  affected 
by  cooling  water  discharge  since  the  1970s.  The 
effects  of  two  power  plants  were  investigated.  The 
Konin  plant  removes  water  from  Lake  Patnowskie 
and  discharges  it  (via  a  canal)  into  Lake  Lichens- 
kie,  which  discharges  into  the  upper  end  of  Lake 
Patnowskie.  The  Patnow  plant  takes  water  for 
cooling  from  Lake  Goslawskie  (downstream  of 
Lake  Patnowskie)  and  returns  part  of  it  to  Lake 
Goslawskie  and  part  to  Lake  Lichenskie  via  a 
canal.  The  zooplankton  losses  in  the  cooling 
system  of  the  cooling  system  of  the  Komn  power 
plant  were  considerable:  37-80%  of  the  biomass  m 
summer  and  97.5%  in  winter.  The  difference  was 
due  to  the  degree  of  heating  of  the  cooling  water, 
which  rose  by  9.2  C  in  winter  and  by  4-8  C  in 
summer.  The  greatest  losses  were  observed  among 
Crustacea  (80%  in  summer  and  almost  100%  in 
winter),  whereas  for  Rotatoria  it  was  55%  in 
summer  and  41%  in  winter.  Losses  of  zooplankton 
in  the  cooling  water  system  of  the  Patnow  power 
plant  in  winter  were  small  because  the  abundance 
of  zooplankton  is  low  in  Lake  Goslawskie.  (See 
also  W89-13084)  (Rochester-PTT) 
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Descriptors:  'Limnology,  'Poland,  'Thermal  pol- 
lution, 'Water  pollution  effects,  'Fish  populations, 
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Crustaceans,  Water  currents. 

The  Konin  Lakes  (Poland)  have  been  used  in  cool- 
ing the  discharge  from  power  plants  since  in  1958. 
The  entire  lake  system  (5  lakes)  has  been  affected 
by  cooling  water  discharge  since  the  1970s.  This 
study  was  conducted  to  determine  the  effect  of 
water  heating  and  intensified  feeding  pressure  by 
phytophagous  fish  (silver  and  bighead  carps)  on 
the  abundance  of  species  composition  of  zooplank- 
ton in  Lake  Goslawskie,  a  shallow  lake  receiving 
power  plant  cooling  water.  The  study  was  con- 
ducted in  1978;  Lake  Goslawskie  has  been  receiv- 
ing heated  water  since  1969.  Although  the  phyto- 
plankton of  the  lake  was  relatively  abundant,  the 
numbers  and  biomass  of  zooplankton  were  not 
equally  high.  Comparison  of  zooplankton  abun- 
dance in  April,  May,  and  July  1978  with  records 
for  the  preceding  and  following  years  demonstrat- 
ed that  the  zooplankton  population  was  low  initial- 
ly and  has  been  increasing  with  time.  No  fall  in 
zooplankton  abundance  was  recorded  after  the  in- 
troduction of  carps.  A  very  characteristic  feature 
of  this  lake  was  the  replacement,  form  early  spring 
onward,  of  typically   cold-water  species  (spring 
species)  by   zooplankton  typical  of  the  summer 
period.  This  phenomenon  was  particularly  marked 
in  the  case  of  rotifers.   By   1978,  three  trophic 


groups  were  dominant;  this  represented  a  narrow- 
ing of  the  spectrum  of  food  used  by  rotifers  to 
mainly  either  detritus  or  small  algae.  A  similar,  but 
less  distinct,  change  was  noted  for  crustaceans. 
Overall  the  structure  of  the  zooplankton  communi- 
ty has  become  impoverished,  seasonal  variation  has 
been  reduced,  trophic  group  diversity  has  nar- 
rowed, and  body-size  has  been  reduced.  The  three 
factors  cited  in  these  changes  are  water  tempera- 
ture rise,  water  flow  acceleration,  and  introduction 
of  carps.  (See  also  W89- 13084)  (Rochester-PTT) 
W89- 13095 

ABUNDANCE  AND  DISTRIBUTION  OF  THE 
MUSSEL  DREISSENA  POLYMORPHA  (PALL.) 
IN  HEATED  LAKES  NEAR  KONIN  (POLAND). 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland).  Zaklad  Hydrobiologii. 

A.  Stanczykowska,  K.  Lewandowski,  and  J. 

Ejsmont-Karabin. 

Ekologia  Polska  ELPLBS,  Vol.  36,  No.  1-2,  p  261- 

273,    1988.   9   fig,   4   tab,    16   ref.   Project   PR-4 

(Poland). 

Descriptors:  'Poland,  'Thermal  pollution,  'Water 
pollution  effects,  'Limnology,  'Mussels,  Zoo- 
plankton, Thermal  powerplants,  Konin  Lakes,  Ma- 
surian Lakes,  Larvae,  Retention  time,  Heated 
water,  Aquatic  habitats,  Animal  populations,  Eco- 
systems. 

The  Konin  Lakes  (Poland)  have  been  used  in  cool- 
ing the  discharge  from  power  plants  since  in  1958. 
The  entire  lake  system  (5  lakes)  has  been  affected 
by  cooling  water  discharge  since  the  1970s.  The 
occurrence  of  planktonic  larvae  of  Dreissena  poly- 
morpha  was  analyzed  in  these  lakes  in  relation  to 
the  amount  of  heated  discharge  they  received.  The 
larvae  were  found  in  all  the  lakes,  presumably 
because  the  circulation  of  the  water  currents  from 
one  lake  to  another  carry  them.  The  period  of 
occurrence  of  D.  polymorpha  in  the  plankton, 
lasting  sometimes  from  March  till  the  end  of  Sep- 
tember, is  almost  twice  as  long  as  in  other  Polish 
lakes.  The  numbers  of  larvae  in  the  epilimimon  are 
of  a  similar  order  or  slightly  greater  in  the  relative- 
ly unheated  lakes.  Long  reproduction  time  and 
high  production  of  larvae  in  the  Konin  Lakes  are 
not  accompanied  by  a  greater  density  of  D.  poly- 
morpha adults  than  in  the  unheated  Masurian 
Lakes.  This  may  be  due  to  high  through-flow  of 
Konin  Lakes,  transporting  considerable  numbers  of 
larvae  to  power  plant  or  aluminum  plant  cooling 
systems.  (See  also  W89-13084)  (Rochester-PTT) 
W89- 13096 

EFFECT  OF  THE  INTRODUCTION  OF  HER- 
BIVOROUS FISH  IN  THE  HEATED  LAKE 
GOSLAWSKIE  (POLAND)  ON  THE  FRY  OF 
LOCAL  ICHTHYOFAUNA. 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland).  Dept.  of  Ichthyology. 

H.  Wilkonska. 

Ekologia  Polska  ELPLBS,  Vol.  36,  No.  1-2,  p  275- 

281,  1988.  3  fig,  1  tab,  11  ref. 


Descriptors:  'Limnology,  'Poland,  'Thermal  pol- 
lution, 'Water  pollution  effects,  'Fisheries,  Carp, 
Fish  Lake  Goslawskie,  Thermal  powerplants, 
Konin  Lakes,  Heated  water,  Aquatic  habitats,  Eco- 
systems, Long-term  studies,  Succession,  Mortality, 
Fish  stocking. 

Lake  Goslawskie  (Poland)  belongs  to  the  Konin 
Lakes  complex,  five  connected  lakes  some  ot 
which  have  been  receiving  power  plant  cooling 
water  since  1958.  Lake  Goslawskie,  a  379-ha  water 
body  of  2.6-1.3  m  depth,  began  to  receive  cooling 
system  water  from  the  Patnow  power  plant  in 
1969.  Changes  in  the  fry  complex  were  investigat- 
ed before  and  after  stocking  the  lake  with  silver 
carp  (Hypophthalmichthys  molitrix  Val.)  and  big- 
head  carp  (Aristichthys  nobilis  Rich.).  All  fish 
species  abundantly  and  frequently  occurring  in  the 
lake,  except  Blicca  bjorkna  (L.)  and  Leuciscus 
(L.),  decreased  rapidly  in  numbers  after  stocking, 
whereas  species  sporadically  caught  (Cyprinus 
carpio  L.  and  Carassius  carassius  (L.))  disappeared. 
The  losses  of  fish  are  attributed  first  to  the  intense 
stocking  with  carps  and  to  a  smaller  extent  to  the 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


i 

i 


changed  environmental  conditions  resulting  from 
heating.  (See  also  W89- 13084)  (Rochester-PTT) 
W89- 13097 


MANAGEMENT  OF  PHOSPHORUS  AND  NI- 
TROGEN INPUTS  TO  LAKE  ROTORUA,  NEW 
ZEALAND. 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-13124 


CAESIUM-137  IN  PERCH  IN  SWEDISH  LAKES 
AFTER  CHERNOBYL-PRESENT  SITUATION, 
RELATIONSHIPS  AND  TRENDS. 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13155 


MULTIPLE  TESTING  APPROACH  FOR 
HAZARD  EVALUATION  OF  COMPLEX  MIX- 
TURES IN  THE  AQUATIC  ENVIRONMENT: 
THE  USE  OF  DIESEL  OIL  AS  A  MODEL. 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-13156 


EFFECT  OF  SOME  PESTICIDES  ON  IN- 
VITRO  LIPID  AND  PROTEIN  SYNTHESIS  BY 
THE  LIVER  OF  THE  FRESHWATER  TE- 
LEOST,  CHANNA  PUNCTATUS  (BL). 

Punjab    Agricultural    Univ.,     Ludhiana    (India). 

Dept.  of  Zoology. 

P.  K.  Saxena,  V.  P.  Singh,  J.  K.  Kondal,  and  G.  L. 

Soni. 

Environmental  Pollution  ENPOEK,  Vol.  58,  No. 

4,  p  273-280,  1989.  1  tab,  21  ref. 

Descriptors:  'Pesticides,  *  Water  pollution  effects, 
•Pesticide  toxicity,  *Fish,  'Animal  metabolism, 
•Liver,  *Lipids,  *Proteins,  Fish  populations, 
Growth,  Synthesis,  Environmental  effects,  Carbon 
radioisotopes,  Malathion,  Carbaryl. 

Pesticides  have  been  recognized  as  environmental 
pollutants  of  potential  toxicological  concern  to 
fishes,  as  diagnosed  by  their  acute  toxicities.  Suble- 
thal concentrations  of  certain  pesticides  bring 
about  biochemical  changes  in  the  liver,  a  major 
organ  of  xenobiotic  metabolism.  A  decline  in  the 
lipid  and  protein  levels  in  the  liver  of  fishes,  fol- 
lowing exposure  to  pesticides  indicates  a  reduced 
rate  in  their  synthesis,  or  an  enhanced  mobilization. 
The  synthesis  rate  may  be  diagnosed  through  the 
incorporation  of  labeled  substances  into  lipids/pro- 
teins.  In  vitro  incorporation  of  C-14-glucose/ace- 
tate  into  lipids  and  C-14-leucine  into  proteins  by 
the  liver  of  Channa  punctatus,  exposed  to  safe 
application  rate  (SAR)  and  sublethal  (SL)  concen- 
trations of  malathion  and  carbaryl  for  30  days 
during  the  preparatory  phase  of  the  reproductive 
cycle,  declined  more  in  the  fish  exposed  to  SL 
concentrations  than  to  SAR  concentrations  of  the 
pesticides.  The  decline  in  incorporation  was  more 
marked  in  the  malathion-exposed  fish,  than  in  those 
exposed  to  carbaryl.  Hence,  malathion  is  consid- 
ered more  toxic  than  carbaryl  in  inhibiting  the  de- 
novo  synthesis  of  lipids  and  proteins  by  the  liver. 
(Author's  abstract) 
W89-13157 


SPONTANEOUS  ABORTIONS  IN  RELATION 
TO  CONSUMPTION  OF  TAP  WATER:  AN  AP- 
PLICATION OF  METHODS  FROM  SURVTVAL 
ANALYSIS  TO  A  PREGNANCY  FOLLOW-UP 
STUDY. 

California  Dept.  of  Health  Services,  Berkeley. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-13172 


RELATIVE  QUANTmES  AND  HETEROTRO- 
PHIC AcnvrnEs  of  free  living  and  at- 
tached BACTERIA  IN  A  EUTROPHIC  LAKE 
(IMPORTANCE  RELATIVE  DES  FRACTIONS 
BACTERIENNES  LD3RES  ET  FLXEES  EN 
MILIEU  LACUSTRE  EUTROPHIC  LAKE). 


Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lab. 

de  Zoologie. 

O.  Marvalin,  L.  Aleya,  and  C.  Amblard. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 

No.  3,  p  371-390,  May  1989.  6  fig,  4  tab,  42  ref. 

English  summary. 

Descriptors:  *Eutrophic  lakes,  'Limnology,  'Bac- 
teria, 'Phytoplankton,  'Lakes,  Species  composi- 
tion, Diatoms,  Chlorophyta,  Cyanophyta,  Lake 
Aydat,  France. 

As  part  of  a  study  of  eutrophic  Lake  Aydat, 
France,  the  relative  quantities  and  heterotrophic 
activities  of  free  living  and  attached  bacteria  in  the 
water  column  were  determined.  Weekly  samples 
were  taken  at  several  depths  in  both  the  tropho- 
genic  and  tropholytic  zones.  Fixed  bacteria  repre- 
sented 18-27%  of  the  total  bacterial  abundance. 
Their  heterotrophic  activity  was  relatively  more 
important,  reaching  22-56%  of  the  total  heterotro- 
phic activity.  Both  epibacterial  abundance  and  he- 
terotrophic activity  were  positively  related  to  phy- 
toplankton primary  production,  the  major  particle 
producer  in  the  lake.  However,  both  factors  also 
depended  on  the  physiological  state  and  principal 
species  composition  of  the  phytoplankton.  (Peters- 
PTT) 
W89-13175 


CHANGES  IN  SEASONAL  SUCCESSIONS  OF 
PLANKTON  IN  LAKE  KVERNAVATN,  COM- 
PARED TO  THE  PEG-MODEL. 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 

and  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-13177 


SOME  PECULIARITIES  IN  DEVELOPMEN- 
TAL BIOLOGY  OF  TWO  FORMS  OF  THE 
FRESHWATER  BIVALVE  UNIO  CRASSUS  IN 
NORTHERN  GERMANY. 

Tieraerztliche   Hochschule  Hannover  (Germany, 

F.R.).  Inst,  fuer  Zoologie. 

H.  Engel,  and  K.  Wachtler. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   115, 

No.  3,  p  441-450,  May  1989.  7  fig,  1  tab,  18  ref. 

Descriptors:  'Limnology,  'Ecology,  'Mussels, 
'Mollusks,  'Population  dynamics,  'West  Germa- 
ny, Streams,  Fish. 

The  freshwater  bivalve  Unio  crassus  (Philipsson)  is 
threatened  with  extinction  in  many  parts  of  Ger- 
many. In  the  course  of  more  detailed  studies  on  its 
ecological  requirements  some  regional  peculiarities 
among  Unio  crassus  populations  in  Northern  Ger- 
many were  observed.  These  peculiarities  not  only 
concern  the  well  known  variability  in  body  size 
and  shape  of  the  shells  but  also  the  number  of 
released  glochidia  and  differences  in  the  preference 
of  the  host  fish.  The  results  indicate  that  regional 
differences  in  its  ecological  requirements  have  to 
be  taken  into  account  whenever  measurements  for 
the  protection  of  threatened  Unio  crassus  popula- 
tions are  considered.  Since  Unio  crassus  is  more 
selective  in  the  choice  of  its  host  fish  than  other 
Unionids,  it  is  likely  that  environmental  changes 
affecting  host  fish  ecology  may  be  more  destruc- 
tive than  direct  effects  of  pollution.  (Peters-PTT) 
W89-13179 


APPROACH  FOR  ASSESSING  EMPACTS  OF 
IN-PLACE  CONTAMEVATED  SEDEMENTS  ON 
WATER  QUALITY. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13256 


DISTRIBUTION  AND  MOBDLIZATION  OF  AR- 
SENIC AND  ANTTMONY  SPECTES  EN  THE 
COEUR  D'ALENE  RIVER  SYSTEM. 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 
C.  M.  Wai,  and  W.  M.  Mok. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-204440/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 


Moscow,  Completion  Report,  May  1989.  54p,  17 
fig,  13  tab,  31  ref.  Contract  1 4-08-000 1-G 1222. 
Project  USGS  G 1222-07. 

Descriptors:  'Groundwater  pollution,  'Mine 
wastes,  'Idaho,  'Arsenic,  'Antimony,  Coeur 
d'Alene  River,  Water  pollution  sources,  Leachates, 
Path  of  pollutants. 

The  mining  industry  along  the  South  Fork  of  the 
Coeur  d'Alene  River  in  northern  Idaho  is  a  major 
producer  of  silver,  lead,  and  zinc  in  the  United 
States.  Mining  operations  in  the  past  have  dis- 
charged huge  amounts  of  mining  wastes  into  the 
South  Fork  of  the  river  causing  a  serious  pollution 
problem  for  the  Coeur  d'Alene  River  system.  Sedi- 
ments in  the  South  Fork  and  the  main  stem  of  the 
river  are  contaminated  with  arsenic  (As),  antimony 
(Sb),  cadmium  (Cd),  Lead  (Pb),  Zinc  (Zn),  and 
other  metals.  The  North  Fork  water  was  found 
relatively  uncontaminated  and  showed  very  low 
concentrations  of  As  (<0.26  ng/mL)  and  Sb 
(<0.17  ng/mL).  Water  samples  collected  from  the 
South  Fork  showed  high  levels  of  As  (0.16-1.64 
ng/mL)  and  Sb  (1.11-8.25  ng/mL).  Relatively 
lower  concentrations  of  As  (0.11-1.48ng/mL)  and 
Sb  (0.23-1.90  ng/mL)  were  found  in  the  main  stem 
of  the  river.  Arsenic  (III)  was  the  predominant 
form  of  As  in  the  South  Fork  and  main  stem, 
whereas  the  North  Fork  generally  had  a  higher  As 
(V)  concentration  in  water.  Antimony  (V)  was  the 
major  Sb  species  in  the  three  branches  of  the  river. 
Leaching  of  As  and  Sb  from  the  sediments  along 
the  main  stem  depends  on  the  pH  of  the  water  and 
on  the  iron  and  manganese  content  of  the  sedi- 
ments. The  amount  of  As  and  Sb  leached  was  high 
in  acidic  or  in  basic  solutions.  The  enhanced  de- 
sorption  of  As  and  Sb  in  basic  solutions  was  prob- 
ably related  to  the  anionic  properties  of  these 
elements.  An  accumulation  of  As  and  Sb  on  the 
surface  sediments  were  also  observed  in  the  delta 
area  where  the  river  enters  Lake  Coeur  d'Alene. 
The  releases  of  As  and  Sb  from  sediments  appear 
to  associate  with  the  free  iron  oxides  and  manga- 
nese oxides  in  the  sediments.  The  leaching  charac- 
teristics of  Sb  are  similar  to  those  of  As.  However, 
releases  of  sediment  Sb  were  generally  found  linear 
with  respect  to  time  while  asymptotic  limits  on  As 
releases  were  reached.  Significant  amounts  of  Zn, 
Fe,  and  Mn  were  also  released  during  leaching,  but 
Cu,  Cd,  Pb,  and  Ni  were  much  less  teachable. 
According  to  this  study,  interactions  of  water  with 
the  existing  sediments  is  likely  to  be  a  major  factor 
controlling  the  water  quality  of  the  Coeur  d'Alene 
River.  (USGS) 
W89-13317 


FISH  DISEASES  OF  THE  ALBEMARLE-PAM- 
LICO ESTUARY. 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 

E.  J.  Noga,  M.  J.  Dykstra,  and  J.  F.  Levine. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-204424/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  238, 
(UNC-WRRI-89-238),  April  1989.  81p,  12  fig,  17 
tab,  59  ref.  Contract  14-O8-0O01-G1035;  G1243. 
Project  USGS  G 1243-04. 

Descriptors:  'Fish  diseases,  'Salinity,  'North 
Carolina,  Water  quality,  Fungi,  Albermarle-Pam- 
lico  estuary,  Menhaden,  Agricultural  runoff,  Nutri- 
ent loading,  Epidemiology,  Pathogens,  Fish  physi- 
ology, Ulcerative  mycosis. 

Concern  of  fisheries  managers  over  disease  prob- 
lems that  appear  in  important  sport  and  commer- 
cial fishes  in  the  Tar-Pamlico  Estuary  was  the 
impetus  for  this  study.  Through  a  monitoring  pro- 
gram in  the  Tar-Pamlico  River  the  investigators 
assessed  the  occurrence  and  species  distribution  of 
ulcerative  mycosis.  More  than  70,000  fish  repre- 
senting 31  species  were  collected  by  trawling  and 
with  pound  nets  from  May  1985  to  April  1987  and 
by  cast  net  during  October-November  1986.  Men- 
haden between  60-119  mm  fork  length  were  most 
commonly  affected  with  UM:  15.7%  of  the  menha- 
den collected  by  trawling  were  affected,  with 
100%  of  the  fish  in  individual  trawl  samples  affect- 


144 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes— Group  5D 


ed  at  times.  Although  a  few  fish  with  lesiona  were 
observed  throughout  the  year,  focused  outbreaks 
reached  epidemic  proportions  during  May  1V83 
and  November  1986.  The  posteroventral  portion  ot 
the  body  was  most  frequently  affected,  with  over 
60%  of  all  lesions  observed  in  this  area.  Some 
factors  predispose  menhaden  in  the  brackish  water 
environment  to  severe  infection  by  two  freshwater 
fungi.  The  pathogenicity  of  the  oomycetes  in  the 
estuarine  system  may  be  altered  as  well.  The  dis- 
ease arose  in  epidemic  proportions  in  the  summer 
of  1984  when  high  precipitation  levels  had  de- 
pressed salinity  and  high  runoff  from  agricultural 
lands  had  loaded  the  Pamlico  River  with  nutrients 
and  large  amounts  of  detritus.  The  relationship  ot 
the  fungal  isolates  to  the  lesions  found  on  fish  and 
the  association  of  prevailing  climatological  condi- 
tions with  the  disease  suggest  a  complex  interac- 
tion between  the  pathogens,  the  host  fish,  and  the 
environment  (especially  salinity).  (Lambert-UNC- 
WRRI) 
W89-13319 

USE  OF  STABLE  CARBON  AND  NITROGEN 
ISOTOPES  TO  TRACE  THE  LARVAL 
STRIPED  BASS  FOOD  CHAIN  IN  THE  SACRA- 
MENTO SAN  JOAQUIN  ESTUARY,  CALIFOR- 
NIA, APRDL  TO  SEPTEMBER  1985. 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  81. 
W89-13349 

5D.  Waste  Treatment  Processes 

WATER  AND  WASTEWATER  TREATMENT 
FOR  A  SMALL  ISLAND  RESORT. 

Queensland  Inst,  of  Tech.,  Brisbane  (Australia). 
School  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  3A. 
W89- 12228 

ONSTTE  WASTEWATER  TREATMENT  AND 
DISPOSAL  FOR  COASTAL  RESORT  BUSI- 
NESSES. 

Drexel  Univ.,  Philadelphia,  PA. 
J.  P.  Martin,  and  K.  J.  Zitomer. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  199-204,  1989.  3  fig,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
disposal,  'Nitrates,  'Organic  compounds,  Nitrogen 
removal,  Recreation,  Tourism. 


Onshore  commercial  or  institutional  services  for 
the  New  Jersey  barrier  island  resorts  frequently 
dispose  of  wastewater  onsite,  by  percolating  septic 
system  effluent  to  the  underlying  aquifers.  Howev- 
er, to  protect  the  groundwater  supplying  potable 
water  and  brackish  wetlands,  larger  onsite  systems 
must  now  include  advanced  treatment  to  remove 
nitrates.  Effluent  produced  by  a  mechanical  treat- 
ment plant  at  a  new  nursing  home  was  improved 
by  percolation  through  a  zoned  sand  mound  dis- 
posal bed,  but  operation  of  the  small  but  complex 
plant  is  expensive.  Therefore,  another  system  to 
remove  organics  and  nitrogen  was  developed  for  a 
shopping  center,  which  was  expected  to  have 
severe  seasonal  variations  in  wastewater  quality 
and  quantity.  Treatment  in  a  series  of  in-ground 
and  mounded  aerobic  and  anoxic  units  provides 
operational  economy  and  flexibility  appropriate  to 
resort  area  commercial  establishments.  (Author's 
abstract) 
W89-12230 

CRITERIA  FOR  SEWAGE  TREATMENT  AND 
DISPOSAL  IN  A  TOURIST  CITY. 

Gold  Coast  City  Council  (Australia).  Planning  and 

Design. 

J.  L.  King. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  255-259,  1989.  2  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
disposal,  'Tourism,  'Recreation,  'Water  quality 
standards,  Australia,  Design  criteria. 


The  design  criteria  used  by  the  Gold  Coast  City 
Council  in  the  design  of  its  sewage  treatment  and 
disposal  system  are  discussed.  Tounsm  is  the  city  s 
major  industry  and  the  city's  raw  sewage  is  almost 
completely  domestic  in  its  nature.  The  quantity 
and  quality  of  the  raw  sewage  are  discussed  and 
parameters  defined  for  treatment.  Unpolluted 
beaches  and  waterways  are  an  essential  part  of  the 
tourism  image  and  the  effluent  standards  required 
by  the  Water  Quality  Council  of  Queensland  and 
the  method  of  disposal  and  effluent  standards 
adopted  by  the  City  Council  are  discussed  The 
city  has  opted  for  a  higher  standard  of  effluent 
from  its  two  major  treatment  plants  than  that  re- 
quired under  its  license  because  of  the  tourist  in- 
dustry's dependence  on  pollution  free  waterways. 
(Sand-PTT) 
W89-12239 

IMPACT  OF  LAGOON  EFFLUENT  ON  AN 

Inland  stream:  a  10  year  perspective. 

WSL  Consultants  Pty  Ltd.,  Richmond  (Australia). 
For  primary  bibliographic  entry  see  Field  5E. 
W89- 12244 

ADVANCING  COMPUTERIZED  PLANNING 
FOR  WASTEWATER  COLLECTION 

Camp,  Dresser  and  McKee,  Inc.,  Walnut  Creek, 

CA. 

P.  R.  Giguere.  w/cxm-i™ 

Water  Engineering  and  Management  WfcNMUZ, 

Vol.  136,  No.  4,  p  24-27,  April  1989.  5  fig. 

Descriptors:  'Wastewater  collection,  'Sewer  sys- 
tems, 'Computer  models,  'Computer  programs, 
'Management  planning,  Databases,  Computer  pro- 
grams, Costs. 

Computers  and  computer  models  have  been  used 
for    years    to    assist    analysis    and    planning    of 
wastewater  collection  systems.  While  the  early 
computer  programs  easily  performed  all  the  neces- 
sary computations  of  pipe  flows  and  capacities, 
they  tended  to  be  difficult  to  use  for  engineers 
lacking  a  strong  background  in  computers  and 
modeling,  and  as  a  result  the  models  did  not  have 
widespread   use   for   collection   system   planning 
studies.  The  development  of  personal  computers  in 
the  last  decade  has  provided  faster  and  less  expen- 
sive microcomputers  and  powerful  user-oriented 
software  to  engineers  and  planners.  Of  particular 
significance  to  sewer  system  planning  models  is  the 
recent  availability  of  advanced  database  languages 
and    computer    aided    drafting    (CAD)    software 
which  have  expanded  capabilities  and  simplified 
the  modelling  process  and  CAD  software  in  the 
latest  version  of  its  model.  Wastewater  agency 
staffs  are  using  systems  like  Sewer  Network  Anal- 
ysis Program  (SNAP),  a  computer-based  sewer 
system  model,  which  incorporates  database  and 
CAD  software,  in-house  as  day-to-day  decision 
making  tools.  The  computer  system's  efficiency 
allows  more  conditions  to  be  analyzed  and  better 
solutions  to  be  visualized  and  tested,  resulting  in 
reduced  overall  capital  costs.  (Sand-PTT) 
W89-12246 


improvements  necessary  to  ensure  that  the  facili- 
ties would  be  operated  in  the  most  efficient  and 
cost-effective  manner.  Oklahoma  City's  progres- 
sive RFP  for  contract  operations  services  resulted 
in  innovative  techniques  in  operating  and  maintain- 
ing its  three  wastewater  treatment  plants,  a  large 
pumping  station,  and  providing  sludge  disposal 
services,  with  an  estimated  $4.9  million  annual 
savings  in  operating  costs.  A  good  example  of  this 
municipality's  committment  to  improving  the  oper- 
ational and  cost  efficiencies  of  its  wastewater 
system  can  be  found  at  the  Witcher  Pumpmg  Sta- 
tion. This  facility  has  undergone  extensive  oper- 
ational and  mechanical  improvements  by  the  pri- 
vate firm  contracted,  including  the  installation  of  a 
computer-based  telemetry  system,  an  upgrading  of 
the  control  system,  and  the  implementation  of  a 
more  efficient  staffing  plan.  (Sand-PTT) 
W89-12247 


CONTRACT  OPS  AND  CAPITAL  IMPROVE- 
MENTS BOOST  PUMP  STATION  EFFICffiN- 
CY. 

Oklahoma  City  Director  of  Utilities,  OK. 
J.  Couch,  and  D.  Merrill.  „,nXTx«vi 

Water  Engineering  and  Management  WENMDZ, 
Vol.  136,  No.  4,  p  28-30,  April  1989. 

Descriptors:  'Wastewater  facilities,  'Municipal 
wastewater,  'Pumping  plants,  'Contracts,  'Oper- 
ating costs,  'Cost  analysis,  'Capital  improvements, 
Computers,  Telemetry. 

There  is  a  growing  use  of  contract  operations  of 
municipal  wastewater  plants  by  the  public  works 
community.  In  most  agreements  of  this  type,  a 
municipality  contracts  a  private  firm  to  operate  its 
facility  'as  is.'  In  a  novel  contract  operations  agree- 
ment by  Oklahoma  City,  the  city's  request  for 
proposal  (RFP)  directed  prospective  contractors 
to  conduct  on-site  inspections  at  the  wastewater 
facilities.  The  contractors  were  to  identify  and 
allow  for  any  operational  changes  and/or  capital 


WHICH    WAY    TO    CONTROL    PUMP    STA- 
TIONS. 

Metropolitan     Water     Reclamation     District    of 

Greater  Chicago,  IL.  Calumet  Water  Reclamation 

Plant. 

M.  E.  Hannigan. 

Water  Engineering  and  Management  WENMD2, 

Vol.  136,  No.  4,  p  36-38,  April  1989. 

Descriptors:     'Wastewater     facilities,     'Pumping 
plants,  'Technology,  Remote  control. 

Pump  stations  for  handling  wastewater  can  be  run 
with  the  latest  technology.  With  the  advent  of 
remote  control,  most  if  not  all  major  adjustments 
can  be  made  much  more  easily,  eliminating  much 
of  the  overhead  cost  to  operate  these  facilities. 
However,  the  new  technologies  may  often  be  ac- 
companied by  their  own  sets  of  problems.  These 
include  the  operating  costs  of  the  new  instrumenta- 
tion and  their  sensitivity  to  physical  and  environ- 
mental effects  such  as  humidity,  vibration,  ora- 
tion due  to  corrosive  atmospheres,  dust,  etc.  These 
problems  are  discussed  with  respect  to  the  newer 
technology.  Suggestions  on  how  to  mix  the  old 
and  the  new  technology  in  the  control  of  pump 
stations  include  placing  all  electromc  equipment  m 
a  hermetically  sealed  box,  heating  the  lntenorto 
70F  and  sealing  all  conduits  feeding  the  box.  The 
addition  of  time  pulse-to-current,  ac-to-dc,  and 
analog-to  digital  converters  to  the  sealed  box  will 
result  in  a  system  that  will  give  accurate  readings 
and  updated  pump  control  capacity.  (Sand-Fl  1 ) 
W89- 12248 


USE  OF  WATER  TEST-ORGANISMS  IN 
WASTE-DERIVED  ALUMINUM  SULFATE 
TOXICITY  STUDIES  IN  VIEW  OF  ITS  UTILI- 
ZATION AS  A  COAGULANT  ^  WASTE 
WATER  TREATMENT  OZPALZVANE  HA 
VODNI  TEST-OBEKTI  PRI  ISLEDRANE  TOK- 

sichnostta  na  alumimev  sulfat,  po- 
Snot  otpad  chni  produkti,  s 

OGLED  PRILAGANETO  MI  KATO  KOAGU- 
LANT  PRIPRECHISTVANE  HA  OTPAD'  RDNI 
VODDON  BULGARIAN). 

Napravlenie  Nauchno-Tekhnologihni  Izsledvanua 

Pri      Kompleksniia     Nauchno-Izsledovatelski      l 

Proektantski  Institut  po  Blagoustroistva  l  Komun- 

alno  Stopanstvo,  1618  Sofia  (Bulgaria). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12260 


ANAEROBIC  DIGESTION  OF  A  PETRO- 
CHEMICAL EFFLUENT  USING  AN  ANAERO- 
BIC HYBRID  DIGESTER. 

Orange  Free   State   Univ.,   Bloemfontein   (South 
Africa).  Dept.  of  Microbiology. 
M  T  Augoustinos,  T.  J.  Britz,  and  R.  P.  Tracey. 
Biotechnology  Letters  BILED3,  Vol.  11,  No.  5,  p 
369-374,  May  1989.  1  tab,  17  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Anaerobic  digestion,  In- 
dustrial wastewater,  'Oil  wastes,  Chemical  oxygen 
demand,  Fatty  acids,  Ammonia,  Nitrogen,  Phos- 
phates, Biogas,  Methane,  Petrochemicals,  Oil  in- 
dustry. 
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An  anaerobic  hybrid  reactor  was  used  in  the  anaer- 
obic treatment  of  an  acidic  petrochemical  effluent. 
An  organic  loading  rate  of  20.02  kg  COD/cu  m/d 
at  a  HRT  of  17  hours  was  obtained  with  a  volatile 
fatty  acid  removal  of  91%,  and  COD  removal  of 
84%.  A  final  reactor  effluent  containing  44  mg/L 
ammonia  nitrogen  and  12.3  mg/L  phosphate  phos- 
phorus was  produced.  (Author's  abstract) 
W89-12294 


ANAEROBIC  TREATMENT  OF  PULP  AND 
PAPER  MILL  WASTEWATERS. 

CH2M/HU1,  Bellevue,  WA. 
J.  W.  Lee,  D.  L.  Peterson,  and  A.  R.  Stickney. 
Environmental  Progress,  Vol.  8,  No.  2,  p  73-87, 
May  1989.  1 1  fig,  10  tab,  42  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Anaerobic  digestion,  'In- 
dustrial wastewater,  'Pulp  wastes,  Pulp  and  paper 
industry,  Waste  characteristics,  Anaerobic  lagoons, 
Fluidized  bed  process. 

Application  of  anaerobic  treatment  is  rapidly  gain- 
ing acceptance  in  the  pulp  and  paper  industry. 
Since  1983,  with  successful  start-up  and  operation 
of  the  first  high-rate  systems,  at  least  16  full-scale 
anaerobic  treatment  facilities  are  currently  in  oper- 
ation worldwide,  and  another  9  are  either  in  start- 
up or  are  under  construction.  The  characteristics 
of  many  of  the  process  effluents  from  pulp  and 
paper  mill  operations  are  well  suited  for  degrada- 
tion by  anaerobic  processes.  These  waste  streams 
are  warm  and  contain  low  molecular  weight  or- 
ganic acids,  alcohols,  and  sugars  that  are  readily 
metabolized  to  methane  by  anaerobic  bacteria.  In- 
organic sulfur,  wood  extractives,  and  certain  or- 
ganic and  inorganic  additives  can  produce  inhibito- 
ry or  toxic  conditions  that  must  be  dealt  with  in 
the  design  and  operation  of  an  anaerobic  treatment 
facility.  Several  anaerobic  process  configurations 
have  been  successfully  applied  to  treatment  of  pulp 
and  paper  mill  wastewaters,  including:  anaerobic 
lagoon,  anaerobic  contact,  upflow  anaerobic 
sludge  blanket,  anaerobic  filter,  anaerobic  fluidized 
bed,  and  hybrids  of  two  or  more  of  these  basic 
configurations.  No  single  process  is  best  for  all 
applications.  Each  configuration  has  unique  advan- 
tages as  well  as  tradeoffs,  compared  with  other 
anaerobic  processes.  Treatment  objectives,  waste 
characteristics,  and  site-specific  factors  will  influ- 
ence which  systems  are  technically  and  economi- 
cally the  most  attractive  for  each  application.  (Au- 
thor's abstract) 
W89-12296 


BIODENITRIFICATION  OF  URANIUM  RE- 
FINERY WASTEWATERS. 

Oak  Ridge  National  Lab.,  TN.  Chemical  Technol- 
ogy Div. 

J.  F.  Walker,  M.  V.  Helfrich,  and  T.  L. 
Donaldson. 

Environmental  Progress,  Vol.  8,  No.  2,  p  97-101, 
May  1989.  8  fig,  1  tab,  7  ref.  U.S.  Department  of 
Energy  contract  DE-AC05-84OR21400. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Industrial  wastes,  'Indus- 
trial wastewater,  'Nitrates,  'Denitrification,  'Flu- 
idized bed  process,  Uranium  refinery,  Oak  Ridge 
National  Laboratory,  Pretreatment  of  Wastewater. 

Design  verification  studies  and  process  develop- 
ment work  were  conducted  at  Oak  Ridge  National 
Laboratory  in  support  of  the  new  fluidized-bed 
biodenitrification  system  under  construction  at  the 
Feed  Materials  Production  Center  (FMPC)  in  Fer- 
nald,  Ohio.  Two  bioreactors  in  series,  each  6-m 
tall,  and  one  12-m-tall  bioreactor  were  operated  for 
approximately  9  months  using  synthetic  and  actual 
wastewaters  from  the  FMPC.  The  results  indicate 
that  satisfactory  reaction  rates  can  be  achieved  and 
maintained;  however,  some  degree  of  water  soften- 
ing, pH  adjustment  within  the  bioreactors,  and 
temperature  control  may  be  necessary.  (Author's 
abstract) 
W89- 12297 


TREATMENT  OF  HAZARDOUS  SUBSTANCES 
IN  WASTEWATER  TREATMENT  PLANTS. 


California  Univ.,  Los  Angeles. 
M.  K.  Stenstrom,  L.  Cardinal,  and  J.  Libra. 
Environmental  Progress,  Vol.  8,  No.  2,  p  107-112, 
May   1989.  7  fig,   3  tab,   13  ref.  Center  for  the 
Engineering  and  Systems  Analysis  for  the  Control 
of  Toxics  (ESACT)  Grant  No.  4-482591-19909. 

Descriptors:  'Hazardous  materials,  'Wastewater 
treatment,  'Biological  wastewater  treatment,  'Mu- 
nicipal wastewater,  'Industrial  wastewater,  Hy- 
drocarbons, Xylenol,  Cresol,  Isophorine,  Biodegra- 
dation,  Activated  sludge,  Urban  runoff,  Enzymes, 
Metabolism,  Alicyclic  hydrocarbons. 

For  many  types  of  hazardous  wastes,  particularly 
those  contained  in  high  volume,  low  concentration 
wastewaters,  biological  treatment  in  existing  facili- 
ties, perhaps  in  selected  publicly  owned  treatment 
works,  may  be  the  better  alternative.  The  motiva- 
tion for  using  existing  biological  facilities  to  treat 
hazardous  wastes  is  very  high  since  it  is  a  way  to 
increase  scarce  hazardous  waste  treatment  capac- 
ity. To  evaluate  the  suitability  of  conventional 
plants  to  treat  wastes  that  can  be  biodegraded  or 
adsorbed  to  sludge,  and  those  that  cannot  be  con- 
veniently isolated  from  municipal  waste  or  urban 
runoff,  a  survey  of  industrially  significant  candi- 
date compounds  was  made  and  several  were  select- 
ed for  experimental  investigation.  A  2-year  investi- 
gation was  conducted  using  12  liter  complete 
mixing  biological  reactors,  with  integral  clarifiers. 
The  test  compounds  included  isophorine,  several 
isomers  of  xylenol,  and  the  three  isomers  of  cresol. 
The  results  indicate  that  many  of  the  biodegrada- 
tion  reactions  are  mediated  by  enzymes  of  broad 
specificity,  inducible  by  structurally  related  com- 
pounds. Exposure  of  the  bacteria  to  a  single  com- 
pound can  induce  the  production  of  enzymes  that 
can  partially  or  completely  metabolize  a  whole 
class  of  compounds.  In  activated  sludge  there  is  a 
potential  for  the  induction  of  many  degradation 
pathways.  Enriching  activated  sludge  in  microor- 
ganisms that  utilize  a  particular  pathway  can  en- 
hance the  degradation  of  other  aromatic  or  alicy- 
clic hydrocarbons  that  may  also  be  degraded  by 
that  pathway.  (Sand-PTT) 
W89-12298 


WASTE  TREATABILITY  TESTS  OF  SPENT 
SOLVENT  AND  OTHER  ORGANIC 
WASTEWATERS. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Risk  Reduction  Engineering  Lab. 

R.  J.  Turner. 

Environmental  Progress,  Vol.  8,  No.  2,  p  113-119, 

May  1989.  5  fig,  6  tab,  2  ref. 

Descriptors:  'Solvents,  'Wastewater  treatment, 
'Biological  wastewater  treatment,  'Industrial 
wastewater,  'Steam  stripping,  'Activated  carbon, 
Activated  sludge,  Organic  compounds,  Compari- 
son studies. 

Some  commercial  and  industrial  facilities  treat 
RCRA  Resource  Conservation  and  Recovery  Act 
spent  solvent  wastewaters  by  steam  stripping, 
carbon  adsorption  and/or  biological  processes. 
Thirteen  facilities  were  visited  by  EPA's  Office  of 
Research  and  Development  from  June  1985  to 
September  1986,  to  conduct  sampling  and  analysis 
episodes  and  to  determine  the  levels  of  perform- 
ance achievable  by  these  and  other  treatment  proc- 
esses. This  paper  summarizes  the  results  of  five  of 
the  tests:  two  steam  strippers,  two  carbon  adsorp- 
tion systems,  and  one  activated  sludge  biological 
system.  In  general,  all  three  treatment  techniques 
effectively  removed  specific  volatile  organic  com- 
pounds to  low  residual  concentrations.  (Author's 
abstract) 
W89- 12299 


IMPROVED  CLARIFIER  PERFORMANCE 
AND  CAPACITY  THROUGH  THE  USE  OF  A 
FLOW  CONTRACTION  BAFFLE. 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 

P.  L.  Silveston,  and  R.  R.  Hudgins. 
Environmental  Progress,  Vol.  8,  No.  2,  p  130-138, 
May  1989.  13  fig,  2  tab,  14  ref. 

Descriptors:  'Wastewater  facilities,  'Wastewater 
treatment,     'Biological     wastewater     treatment, 


•Clarifiers,  'Baffles,  Activated  sludge  process, 
Performance  evaluation,  Pilot  Plants,  Primary 
wastewater  treatment. 

Tests  were  conducted  over  several  years  on  the 
effectiveness  of  a  flow  contraction  baffle  installed 
in  a  pilot-scale  clarifier  to  separate  solids  from  both 
primary  sewage  and  activated  sludge  mixed  liquor. 
Tests  used  two  matched,  1.2-m  diameter  clarifiers, 
one  of  which  was  fitted  with  the  baffle,  in  the  form 
of  a  truncated  cone  descending  from  the  effluent 
weir.  Effectiveness  of  the  flow  contraction  baffle 
results  from  the  suppression  of  additive  interfer- 
ence of  density  waves  always  present  in  clarifiers 
as  well  as  provision  for  the  uniform  withdrawal  of 
the  clarified  liquor.  (Author's  abstract) 
W89-12301 


CHARACTERIZATION  OF  CHLOROPHENOL 
AND  CHLOROMETHOXYBENZENE  BIODE- 
GRADATION  DURING  ANAEROBIC  TREAT- 
MENT. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

S.  L.  Woods,  J.  F.  Ferguson,  and  M.  M.  Benjamin. 
Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  1,  p  62-68,  January  1989.  7 
fig,  3  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Biodegradation,  'Phenols,  'Chlorinat- 
ed hydrocarbons,  'Benzenes,  Biological  treatment, 
Digestion,  Tracers,  Lithium,  Mineralization,  Or- 
ganic compounds,  Industrial  wastes,  Chemical  re- 
duction, Chemical  reactions,  Acclimatization,  Mo- 
lecular structure. 

Chlorophenols,  Chloroguaiacols,  chloroveratroles, 
and  chlorocatechols  were  continuously  treated  in 
an  upflow  anaerobic  sludge  blanket  reactor  in  the 
presence  of  high  concentrations  of  readily  biode- 
gradable organic  compounds.  The  chlorinated 
compounds  were  not  completely  mineralized,  but 
were  converted  to  lesser  chlorinated  compounds 
by  biologically  mediated  reductive  dechlorination 
reactions.  Chlorinated  veratroles  were  converted 
to  chloroguaiacols  and  then  to  chlorocatechols 
before  they  were  reductively  dechlorinated.  Re- 
ductive dechlorination  reactions  are  dependent  on 
chlorine  position,  with  preference  for  the  removal 
of  chlorines  from  positions  adjacent  to  hydroxyl 
groups.  With  acclimation,  meta  chlorines  are  also 
removed.  There  was  no  evidence  for  the  removal 
of  para  chlorines  during  this  study.  There  was  also 
no  evidence  for  dechlorination  of  monochloro- 
phenols.  The  ability  of  anaerobic  consortia  to  re- 
ductively dechlorinate  highly  chlorinated  com- 
pounds makes  anaerobic  processes  attractive  as  a 
treatment  alternative.  Once  dechlorinated,  lesser 
chlorinated  phenols  may  be  readily  degraded  in 
aerobic  treatment  processes.  (Author's  abstract) 
W89-12382 


COMPLEX  OPERATION  OF  TARP  MAIN- 
STREAM SYSTEM  SIMPLIFIED  BY  COMPUT- 
ER CONTROLS. 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

F.  E.  Dalton,  and  B.  B.  Goyal. 

Public  Works  PUWOAH,  Vol.  120,  No.  5,  p  73-76, 

May  1989.  4  fig,  3  tab. 

Descriptors:  'Tunnels,  'Reservoirs,  'Wastewater 
facilities,  'Chicago,  'Remote  control,  'Water  pol- 
lution control,  'Flood  control,  Planning,  Comput- 
ers, Pumping  plants,  Pumps,  Water  conveyance, 
Water  distribution,  Reservoir  storage,  Combined 
sewer  overflows,  Illinois,  Automation. 

Remote  operation  is  a  key  factor  in  the  design  of 
the  Metropolitan  Sanitary  District  of  Greater  Chi- 
cago's Mainstream  Pumping  Station  for  the  Tunnel 
and  Reservoir  Plan  (TARP).  TARP,  or  the  'Deep 
Tunnel  Project,'  is  the  world's  largest  pollution 
and  flood  control  project.  It  is  a  system  of  deep 
tunnels  as  well  as  reservoirs,  pumping  stations,  and 
sewage  treatment  plants  for  collecting,  storing,  and 
treating  mixed  wet  weather  and  sanitary  flow 
(combined  sewage)  from  a  375-square-mile  Chica- 
go metropolitan  area.  The  master  station  located  at 
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the  process  control  center  consists  of  two  active 
redundant  Modcomp  Classic  7861  computers. 
During  the  month  of  August  1987,  when  record 
rainfalls  were  experienced,  peak  capture,  pumping, 
and  subsequent  treatment  of  combined  sewer  over- 
flows were  carried  out.  This  level  of  treatment  has 
been  possible  because  reliable  power  and  state-of- 
the-art  computer  controls  have  been  provided  for 
the  safe  operation  of  the  Mainstream  System.  The 
system  controls  have  also  been  designed  to  operate 
the  Mainstream  System  efficiently  when  the  flood 
control  reservoir  phase  is  implemented.  (Author's 
abstract) 
W89- 12397 

CHARACTERIZATION  OF  CARBOXYLESTER- 
ASE  FROM  MALATHION  DEGRADING  BAC- 
TERIUM: PSEUDOMONAS  SP.  M-3. 

Industrial  Toxicology  Research  Centre,  Lucknow 
(India).  Developmental  Toxicology  Div. 
A.  K.  Singh,  N.  S.  Srikanth,  O.  P.  Malhotra,  and 
P.  K.  Seth.  .      . 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  42,  No.  6,  p  860-867, 
June  1989.  4  fig,  1  tab,  9  ref. 

Descriptors:  *Biochemical  tests,  'Microbial  degra- 
dation, 'Wastewater  treatment,  'Enzymes,  'Mala- 
thion,  *Pseudomonas,  'Bacterial  physiology,  'De- 
toxification, Metabolism,  Kinetics,  Hydrogen  ion 
concentration,  Temperature,  Bacteria,  Industrial 
wastewater,  Hydrolysis. 

In  order  to  explore  the  possibility  of  degrading 
high  amounts  of  malathion  in  wastewater,  an  at- 
tempt was  made  to  study  the  characteristics  of  the 
enzymes  found  capable  of  degrading  malathion  in 
aquatic  medium.  Crude  enzyme  extracts  obtained 
from  Pseudomonas  sp.  M-3,  isolated  from  a  paper- 
mill  effluent  and  capable  of  degrading  malathion, 
showed  a  specific  activity  of  900  nmoles  malathion 
hydrolyzed/min/mg  protein.  The  lower  Km  (2.5 
microM)  and  higher  Vmax  (1240  nmoles  malathion 
hydrolyzed/min/mg  protein)  value  of  the  carboxy- 
lesterase  of  Pseudomonas  sp.  M-3  in  comparison  to 
some  other  bacteria  suggest  that  the  enzyme  has 
higher  affinity  for  malathion  than  that  observed 
with  the  other  bacterial  enzymes.  The  enzyme  was 
active  between  20  and  45  C,  with  optimal  activity 
occurring  at  30  C.  The  enzyme  extract  was  active 
over  a  wide  pH  range  (6-9),  and  the  optimal 
enzyme  activity  occurred  at  pH  7.5.  Lack  of  any 
significant  effect  of  high  salts  and  solvent  concen- 
trations on  the  enzyme  activity  and  the  ability  of 
the  enzyme  to  actively  carry  out  the  hydrolysis  of 
the  pesticide  over  a  broad  range  of  temperature 
and  pH,  suggests  a  great  potential  for  its  use  to 
treat  industrial  effluents.  However,  further  studies 
are  needed  to  confirm  this.  (Doria-PTT) 
W89- 12448 


EVALUATION  OF  SURFACE  AND  FILM  DIF- 
FUSION COEFFICIENTS  FOR  CARBON  AD- 
SORPTION. 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
U.  K.  Traegner,  and  M.  T.  Suidan. 
Water  Research  WATRAG,  Vol.  23,  No.  3,  p  267- 
273,  March  1989.  9  fig,  13  ref.  U.S.  DOE  Grant 
No.  DE-FG22-86PC9051  and  U.S.  EPA  Coopera- 
tive Agreement  CR8 12582-02. 

Descriptors:  'Wastewater  treatment,  'Model  stud- 
ies, 'Water  treatment,  'Adsorption,  'Activated 
carbon,  'Diffusion  coefficient,  'Filter  media, 
Carbon  filters,  Adsorbents,  Design  criteria. 

The  dynamics  of  adsorption  for  various  adsorbate- 
adsorbent  systems  have  been  predicted  successfully 
using  the  homogeneous  surface  diffusion  model 
(HSDM).  This  model  can  be  used  as  a  tool  for  the 
design  engineer  who  is  interested  in  planning  the 
scope  of  pilot  scale  studies,  interpreting  pilot  scale 
test  results,  or  estimating  preliminary  costs  for 
granular  activated  carbon  adsorber  units.  Kinetic 
parameters  and  equilibrium  parameters  have  to  be 
determined  in  order  to  solve  the  model.  Batch 
adsorption  experiments  are  usually  used  for  this 
purpose.  A  parameter  search  procedure  is  present- 
ed which  is  capable  of  uniquely  determining  these 
parameters  for  the  HSDM.  The  advantage  of  the 
proposed  parameter  search  procedure  is  that  it  is 


not  limited  to  cases  of  dominant  transport  mecha- 
nism, such  as  cases  limited  by  either  external  film 
or   surface   diffusional   resistances.   (Author's  ab- 
stract) 
W89-12478 

HEAVY  METAL  SOLIDS  ASSOCIATION  IN 
SEWAGE  SLUDGES. 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
D.  L.  Lake,  P.  W.  W.  Kirk,  and  J.  N.  Lester. 
Water  Research  WATRAG,  Vol.  23,  No.  3,  p  285- 
291,  March  1989.  3  fig,  6  tab,  33  ref. 

Descriptors:  'Sludge  solids,  'Wastewater  treat- 
ment, 'Sludge  digestion,  'Metal  complexes, 
'Wastewater  treatment,  'Heavy  metals,  Ion-selec- 
tive electrodes,  Filtration,  Activated  sludge,  Di- 
gested sludge,  Cadmium,  Copper,  Lead. 

In  order  to  study  the  metal  binding  characteristics 
of  raw,  activated,  and  anaerobically-digested 
sewage  sludges,  each  sludge  was  passed  through  a 
range  of  filter  pore  sizes.  Each  filtrate  was  then 
subjected  to  complexation  titration  with  cadmium, 
copper,  and  lead  using  ion-selective  electrodes  to 
follow  the  free  metal  ion  concentration.  Calibra- 
tion of  the  electrodes  was  extended  using  metal-ion 
buffer  standards.  Conditional  stability  constants 
and  complexation  capacities  were  determined  for 
each  metal  in  each  sludge  fraction.  The  stability  of 
complexes  formed  in  each  sludge  type  followed 
the  general  order  copper  >  lead  >  cadmium.  Both 
copper  and  lead  formed  more  stable  complexes  in 
the  treated  sludges  than  in  the  raw  sludge.  In 
general,  the  capacities  of  raw  and  digested  sludges 
to  complex  all  three  metals  (in  terms  of  unit  mass 
of  solids)  decreased  with  increasing  particle  size. 
However,  the  converse  was  true  for  activated 
sludge,  particularly  for  copper,  suggesting  a  lesser 
contribution  from  surface  area  related  phenomena. 
It  is  concluded  that  the  digestion  of  sludge  plays  an 
important  role  in  controlling  the  mobility  and  envi- 
ronmental dispersion  of  these  metals.  (Author's 
abstract) 
W89-12480 


EVALUATION  OF  THE  EFFICIENCY  OF  UL- 
TRAVIOLET DISINFECTION  SYSTEMS. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
R.  G.  Quails,  M.  H.  Dorfman,  and  J.  D.  Johnson. 
Water  Research  WATRAG,  Vol.  23,  No.  3,  p  317- 
325,  March   1989.   8  fig,   1  tab,  22  ref.  National 
Science  Foundation  Grant  No.  CEE-8205274. 

Descriptors:  'Wastewater  treatment,  'Ultraviolet 
radiation,  'Quantative  analysis,  'Disinfection, 
'Bioassay,  Bacteria,  Bacillus,  Survival,  Light  in- 
tensity, Fluid  mechanics,  Absorption,  Performance 
evaluation,  Comparison  studies. 

One  problem  in  using  ultraviolet  light  (u.v.)  for  full 
scale  wastewater  disinfection  is  the  difficulty  in 
measuring  the  dose  of  u.v.  and  in  monitoring  the 
immediate  results  of  disinfection.  A  bioassay 
method  for  measuring  the  average  u.v.  intensity 
and  the  residence  time  distribution  (RTD)  was 
tested  on  two  small  and  two  large  multiple-lamp 
u.v.  systems.  Spore  suspensions  of  u.v.  resistant 
Bacillus  subtilus  were  injected  into  the  u.v.  units  as 
a  spike  and  collected  at  a  known  time  from  injec- 
tion in  the  effluent  so  that  the  exposure  time  was 
known.  The  survival  could  be  related  to  a  standard 
curve  of  survival  versus  u.v.  dose.  In  one  unit  the 
bioassay  measurements  of  intensity  corresponded 
well  with  the  predictions  of  a  method  of  calculat- 
ing intensity  across  a  wide  range  of  fluid  u.v. 
absorbance  values.  The  problems  with  interpreting 
the  results  of  a  continuous  flow  of  the  bioassay 
spores  were  demonstrated.  The  measurement  of 
average  intensity,  RTD,  volume  of  the  chamber 
and  the  lamp  u.v.  output  enabled  us  to  assign 
measures  of  capacity  and  efficiency  to  the  systems. 
The  analysis  illustrated  a  means  of  quantitatively 
isolating  the  factors  involved  in  the  overall  effi- 
ciency of  the  disinfection  system  and  a  means  of 
comparing  different  systems.  (Author's  abstract) 
W89- 12484 


ANALYSIS  OF  DISINFECTION  DATA  FROM 
DILUTION  COUNT  EXPERIMENTS. 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-12488 


EVALUATION  OF  SETTLEABILJTY  OF  ACTI- 
VATED SLUDGE  USING  A  SLUDGE  SET- 
TLING ANALYZER. 

Meidensha  Corp.,  Tokyo  (Japan).   Development 

Div. 

T.  Sekine,  H.  Tsugura,  S.  Urushibara,  N.  Furuya, 

and  E.  Fujimoto. 

Water  Research  WATRAG,  Vol.  23,  No.  3,  p  361- 

367,  March  1989.  13  fig,  1  tab,  12  ref. 

Descriptors:  'Sludge  solids,  'Measuring  instru- 
ments, 'Settleable  solids,  'Wastewater  treatment, 
♦Activated  sludge,  'Sludge  volume  index,  Settling 
velocity,  Data  interpretation,  Automation,  Prefor- 
mance  evaluation. 

An  effective  system  has  been  developed  to  esti- 
mate sludge  settleability,  which  consists  of  a  sludge 
volume  index  (SVI)  measuring  block  and  a  data 
analyzing  block.  A  settling  test  using  this  system 
was  conducted  to  determine  settling  characteristics 
in  a  full-scale  activated  sludge  process.  As  a  result 
relationships  have  been  discovered  between  vari- 
ous parameters  concerned  with  sludge  settling 
curves,  such  as  the  initial  settling  velocity  (ISV), 
compression  point,  the  Roberts  constant  and  the 
SVI,  generally  used  as  sludge  settleability.  (Au- 
thor's abstract) 
W89-12490 


CONTROL  OF  SEWAGE  FILTER  FLIES  USING 
BACILLUS  THURINGIENSIS  VAR.  ISRAE- 
LENSIS -I.  ACUTE  TOXICITY  TESTS  AND 
PILOT  SCALE  TRIAL. 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Mechanical  and  Mfg.  Systems 
Engineering. 

J.  Houston,  B.  N.  Dancer,  and  M.  A.  Learner. 
Water  Research  WATRAG,  Vol.  23,  No.  3,  p  369- 
378,  March  1989.  9  tab,  48  ref. 

Descriptors:  'Wastewater  treatment,  'Toxicity, 
♦Filtration,  'Bacillus,  'Insect  control,  Biological 
filters,  Microbiological  studies,  Pilot  plants,  Bio- 
control,  Performance  evaluation. 

The  possible  use  of  the  entomopathogenic  bacteri- 
um, Bacillus  thuringiensis  var.  israelensis  (Bti)  to 
control  fly  nuisance  associated  with  sewage  filter 
beds  was  investigated.  Acute  toxicity  tests  using 
Teknar,  a  commercial  formulation  of  Bti,  showed 
it  to  be  toxic  to  the  nuisance  species  Limnophyes 
minimus,  Metriocnemus  hygropetricus,  Psychoda 
severini,  and  Sylvicola  fenestralis.  Twenty-four- 
hour  LC90  (lethal  concentration  for  90%  of  the 
test  population)  values  for  these  species  ranged 
from  1 10,000  to  55,000,000  spores  per  square  centi- 
meter. The  application  of  Bti  (Teknar)  to  pilot 
scale  filter  beds  to  give  a  theoretical  concentration 
of  1,400,000,000  spores  per  square  centimeter  of 
medium  in  the  top  15  centimeters  of  each  treated 
bed  successfully  lolled  almost  all  M.  hygropetricus 
and  P.  severini  larvae  present  without  seriously 
reducing  the  efficiency  of  sewage  treatment.  The 
non-target  organisms  were  unaffected.  (See  also 
W89-12492)  (Author's  abstract) 
W89-12491 


CONTROL  OF  SEWAGE  FILTER  FLIES  USING 
BACILLUS  THURINGIENSIS  VAR.  ISRAE- 
LENSIS--II.  FULL  SCALE  TRIALS. 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Mechanical  and  Mfg.  Systems 
Engineering. 

J.  Houston,  B.  N.  Dancer,  and  M.  A.  Learner. 
Water  Research  WATRAG,  Vol.  23,  No.  3,  p  379- 
385,  March  1989.  3  fig,  2  tab,  15  ref. 

Descriptors:  'Filtration,  'Wastewater  treatment, 
'Bacillus,  'Insect  control,  'Microbiological  stud- 
ies, Biological  filters,  Effluents,  Wales,  Biocontrol, 
Performance  evaluation. 
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The  effectiveness  and  suitability  of  the  entomo- 
pathogenic  bacterium,  Bacillus  thuringiensis  var. 
israelensis  (Bti),  for  controlling  nuisance  flies  asso- 
ciated with  sewage  filter  beds  was  investigated  at 
Cowbridge  Sewage  Works,  South  Wales.  Teknar, 
a  commercial  formulation  of  Bti  containing 
1,160,000,000,000  spores  per  cubic  centimeter,  was 
applied  to  an  operational  filter  bed  in  1985  and 
1986.  The  trials  showed  that  two  applications  of 
Teknar,  three  weeks  apart,  each  of  40  liters  deliv- 
ered in  2,650  liters  of  settled  sewage  reduced  the 
numbers  of  emerging  Metriocnemus  hygropetricus, 
Orthocladius  fuscimanus,  Psychoda  alternata  and 
P.  severini  by  >70%  over  eight  weeks;  this  dose 
was  less  effective  against  Limnophyes  minimus. 
Operation  of  the  works,  non-target  filter  bed  orga- 
nisms, purification  efficiency,  and  the  benthic 
fauna  of  the  stream  to  which  the  works'  effluent 
discharged,  were  unaffected  by  Bti  treatment.  The 
results  indicate  that  Bti  is  suitable  for  use  on 
sewage  filter  beds  to  control  nuisance  flies.  (See 
also  W89- 12491)  (Author's  abstract) 
W89- 12492 


SELECTION  OF  AN  ANTIBIOTIC-RESISTANT 
STRAIN  OF  BACILLUS  SUBTILIS  VAR. 
NIGER  (B.  GLOBIGII)  FOR  USE  AS  A  TRACER 
IN  MICROBIALLY  RICH  WATERS. 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Mechanical  and  Mfg.  Systems 
Engineering. 

J.  Houston,  M.  A.  Learner,  and  B.  N.  Dancer. 
Water  Research  WATRAG,  Vol.  23,  No.  3,  p  387- 
388,  March  1989.  2  tab,  5  ref. 

Descriptors:  'Environmental  tracers,  'Wastewater 
treatment,  'Culturing  techniques,  'Bacillus,  'Anti- 
biotics, Microbiological  studies,  Microorganisms, 
Filters,  Effluents,  Glucose,  Agars. 

As  part  of  a  study  of  the  use  of  Bacillus  thuringien- 
sis var.  israelensis  (Bti)  for  the  control  of  nuisance 
flies  in  sewage  filter  beds,  it  was  necessary,  in 
preliminary  experiments,  to  use  a  non-entomopath- 
ogenic  bacterium  to  indicate  (a)  the  extent  to 
which  Bti  would  be  retained  within  filter  beds,  and 
(b)  the  Bti  concentrations  likely  to  be  present  in 
the  sewage-works  effluent.  An  obvious  candidate 
for  the  role  was  Bacillus  subtilis  var.  niger.  Spores 
of  this  Bacillus  have  been  used  frequently  in  the 
water  industry,  mostly  to  indicate  the  likely  pat- 
tern of  dispersion  from  projected  sewage  outfalls 
into  marine  and  fresh  waters.  Five  antibiotics  were 
tested  for  their  ability  to  inhibit  growth  of  micro- 
organisms present  in  sewage  filter  effluent  which 
had  been  heat  treated  at  80  degrees  Centigrade  for 
10  minutes.  Rifampicin  (5  micrograms  per  millili- 
ter) added  to  tryptone-glucose-agar  (TGA) 
medium  completely  suppressed  microbial  growth. 
Subsequently,  a  mutant  of  Bacillus  subtilis  var. 
niger  NCIB  8649  was  isolated  which  was  resistant 
to  rifampicin.  Spores  of  this  mutant  were  mixed 
with  sewage  filter  effluent  and  samples  of  the 
mixture  were  heat  treated  and  plated  on  rifampi- 
cin-supplemented  TGA  medium.  The  resulting  Ba- 
cillus colonies  were  easily  detected  and  counted 
because  there  was  no  interference  from  other  mi- 
crobes. This  antibiotic-resistant  strain,  therefore, 
offers  a  significant  improvement  over  the  wild- 
type  strain  as  a  tracer  in  microbial! y-rich  waters. 
(Author's  abstract) 
W89- 12493 


WASTEWATER  COLLECTION. 

Geo-Marine,  Inc.,  Piano,  TX. 

J.  H.  Forbes. 

Journal-Water     Pollution      Control      Federation 

JWPFA5,  Vol.  61,  No.  6,  p  786-789,  June  1989.  66 

ref. 

Descriptors:  'Literature  review,  'Wastewater  col- 
lection, 'Municipal  wastewater,  Monitoring,  Infil- 
tration, Aquifers,  Septic  tanks,  Rehabilitation, 
Planning,  Design,  Construction,  Hazardous  wastes, 
Maintenance,  Financing. 

Review  of  the  planning,  design,  and  construction 
of  wastewater  collection  systems  includes:  an  eight 
point  program  for  renewing  national  research  in 
wastewater  technology  to  reduce  the  municipal 
investment  by  the  year  2005;  plans  to  finance  infra- 


structures in  major  cities;  strategies  for  controlling 
combined  sewer  overflows  and  the  impact  on  re- 
ceiving streams;  a  rotating-drum  reactor  to  assess 
sulfide  generation  in  sewers  where  industrial 
wastes  were  present;  aquifer  protection  from  septic 
tanks;  and  methods  for  the  design  and  placement  of 
sewer  lines.  Sewer  system  evaluations  using 
models,  spreadsheet  calculations,  flow  monitoring 
for  assessing  infiltration  problems,  and  the  Ridge 
Regression  are  presented.  Rehabilitation  approach- 
es and  safety  programs  concerned  with  the  risk 
potential  of  wastewater  viruses,  including  the 
AIDS  virus,  and  disinfection  methods  are  charac- 
terized. Various  maintenance/pumping  methods 
are  reviewed  along  with  types  of  pipe  and  joint 
materials  used  in  collection  systems.  Current  infor- 
mation concerning  hazardous  wastes  disposal  is 
reviewed.  (White-Reimer-PTT) 
W89- 12506 


WASTEWATER  TREATMENT-PHYSICAL 

AND  CHEMICAL  METHODS. 

Maryland  Univ.,  College  Park. 

R.  W.  Walters,  A.  L.  Tarleton,  D.  Grasso,  I.  Al- 

Ghusain,  and  Y.  Chin. 

Journal-Water      Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  6,  p  789-799,  June  1989. 

193  ref. 

Descriptors:  'Literature  review,  'Wastewater 
treatment,  'Physicochemical  treatment,  Neutral- 
ization, Stabilization,  Precipitation,  Coagulation, 
Flocculation,  Sedimentation,  Filtration,  Flotation, 
Adsorption,  Ozonation,  Ion  exchange,  Mass  trans- 
fer, Air  stripping,  Oxidation/reduction,  Photolytic 
processes,  Membrane  processes,  Heavy  metals, 
Toxicity. 

Methods  for  treating  olive-mill,  metal-bearing  and 
solvent,  oil  and  grease,  urban  landfill,  and  spent 
caustic  wastes  are  reviewed  along  with  the  fate  of 
heavy  metals  during  conventional  treatment,  toxic- 
ity reduction  in  effluents,  and  costs  and  techniques 
for  dealing  with  hazardous  wastes.  Wastewater 
treatment  processes  discussed  include:  neutraliza- 
tion, stabilization,  precipitation,  coagulation/floc- 
culation,  sedimentation,  filtration,  flotation,  ad- 
sorption, ozonation,  ion  exchange,  water/gas  mass 
transfer,  air  stripping,  oxidation/reduction,  photo- 
lytic processes,  membrane  processes,  and  innova- 
tive processes  such  as  synthetic  polymer  mem- 
branes and  gas  membrane-ion  exchange.  (White- 
Reimer-PTT) 
W89- 12507 


ACTIVATED  SLUDGE. 

CH2M  Hill,  Inc.,  Gainesville,  FL. 

R.  O.  Mines,  J.  Silverstein,  J.  H.  Sherrard,  M.  S. 

Kennedy,  and  A.  S.  Weber. 

Journal-Water      Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  6,  p  799-807,  June  1989. 

146  ref. 

Descriptors:  'Literature  review,  'Activated  sludge 
process,  'Wastewater  treatment,  Oxygen  transfer, 
Industrial  wastes,  Nitrogen,  Phosphorus,  Sludge, 
Solids,  Toxic  substances,  Bioaugmentation. 

A  review  of  current  research  on  the  activated 
sludge  process  includes  process  models  that  simu- 
late steady  state  and  time-dependent  performance 
of  completely  mixed  reactors  in  series,  the  behav- 
ior of  bacteria  in  sludge,  plant  design,  the  behavior 
of  toxic  organic  wastes,  and  control  strategies. 
Process  research  subjects  such  as  bioaugmentation, 
batch  and  fed-batch  studies  of  pure  bacterial  cul- 
tures, the  use  of  entrapped  microbial  cells  for  solu- 
ble organic  wastewater  treatment,  and  protozoan 
grazing  on  flocculated  activated  sludge  are  dis- 
cussed. Other  aspects  of  the  activated  sludge  proc- 
ess reviewed  are:  design,  control,  performance,  and 
operation;  oxygen  transfer;  xenobiotic  compound 
removal;  industrial  wastes;  nitrogen  and  phospho- 
rus; sludge  characteristics;  and  solids  separation. 
(White-Reimer-PTT) 
W89- 12508 


BIOLOGICAL  FIXED-FILM  SYSTEMS. 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 
Engineering. 


N.  E.  Khmer,  and  T.  T.  Eighmy. 
Journal-Water      Pollution      Control      Federation 
JWPFA5,  Vol.  61,  No.  6,  p  807-810,  June  1989.  58 
ref. 

Descriptors:  'Water  treatment,  'Literature  review, 
'Biological  treatment,  'Biofilms,  'Wastewater 
treatment,  'Biofilters,  Filter  media,  Trickling  fil- 
ters, Activated  carbon,  Model  studies,  Submerged 
beds,  Fluidized  beds,  Biofilms. 

A  review  of  package  treatment  systems  includes 
information  on  biofilm  processes,  conference  pro- 
ceedings, and  fixed-film  processes  in  water, 
wastewater,  and  hazardous  waste  treatment.  Mass 
transfer  and  axial  dispersion  coefficients  were  gen- 
erated from  a  forward-mixing  model  using  experi- 
mental data  from  two  rotating  biological  contac- 
tors. Successful  innovations  in  trickling  filter 
design,  including  use  of  plastic  media  and  the 
solids  contact  process,  were  cited  as  examples  of 
direct  benefits  of  conducting  research  in 
wastewater  treatment  technology.  Two  pilot-scale 
submerged  filters,  operated  in  an  aerated  up-flow 
mode,  were  used  to  treat  a  refinery  waste  under 
normal  and  shock  load  conditions.  Fluidized  beds 
were  modelled  according  to  the  mixture  theory. 
Residence  time  distribution  analysis  was  used  to 
design  packed  bed  configurations  allowing  accu- 
rate kinetic  modelling  and  desired  flow  patterns.  A 
dual  media  filter,  granular  activated  carbon  and 
sand,  outperformed  a  sandfilter  used  in  municipal 
water  treatment.  Results  of  2  years  of  operation  of 
a  full  scale  biological  aerated  filter  indicated  that 
media  size  was  an  important  design  parameter.  In 
addition,  a  review  of  biofilms  in  piping  systems, 
growth,  natural  characteristics,  and  model  studies 
are  presented.  (White-Reimer-PTT) 
W89-12509 


LAGOONS  AND  POND. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

J.  P.  A.  Hettiaratchi,  and  D.  W.  Smith. 
Journal-Water      Pollution     Control      Federation 
JWPFA5,  Vol.  61,  No.  6,  p  810-814,  June  1989.  92 
ref. 

Descriptors:  'Wastewater  treatment,  'Literature 
review,  'Stabilization  lagoons,  'Stabilization 
ponds,  Performance,  Model  studies,  Brazil,  France, 
Venezuela,  Portugal,  Jordan,  South  Africa, 
Design,  Aerated  lagoons,  Facultative  ponds,  Nitro- 
gen, Phosphorus. 

IAWPRC  proceedings  from  the  conference  held  in 
Lisbon,  Portugal  on  waste  stabilization  systems  are 
reviewed.  Other  articles  reviewed  discuss  the  con- 
cepts, performance  and  contaminant  removal 
mechanisms  in  macrophyte  based  wastewater 
treatment  systems.  The  importance  of  mixing,  or- 
ganic content,  and  difficulty  of  simulating  nitrogen 
feedback  was  addressed  in  papers  concerning 
system  design  and  modelling.  Biological  consider- 
ations included  pH,  temperature,  dissolved  oxygen, 
algae,  coliforms,  pesticide  contamination,  proto- 
zoa, and  fish  culture.  Performance  studies  were 
described  from  Brazil,  France,  Venezuela,  Portu- 
gal, Jordan,  and  South  Africa.  The  performance  of 
both  aerated  lagoons  and/or  facultative  ponds 
were  evaluated  with  regard  to  microbial  removal, 
swine  and  dairy  wastes,  sea-based  solid  wastes, 
ammonium  removal,  and  phosphorus  removal. 
Performance  improvement  through  the  use  of  ma- 
crophytes  and/or  chemical  treatment  was  also  dis- 
cussed. (White-Reimer-PTT) 
W89-12510 


ANAEROBIC  PROCESSES. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Microbi- 
ology. 

R.  F.  Hickey,  and  S.  Goodwin. 
Journal-Water      Pollution     Control      Federation 
JWPFA5,  Vol.  61,  No.  6,  p  814-821,  June  1989. 
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digestion,  Anaerobic  bacteria,  Temperature,  Meth- 
ane, Phenol,  Design,  Monitoring. 

Microbiological  aspects  of  wastewater  treatment 
reviewed  include:  isolation  of  H2/C02;  optimum 
growth  temperatures;  methanogenic  populations; 
sodium  inhibition;  antigenic  fingerprinting  to  quan- 
tify the  diversity  of  microbial  populations  in  digest- 
ers; methanogenic  activity;  energetics  and  kinetics 
of  hydrogen  metabolism  in  syntrophic,  methano- 
genic cocultures;  rumen  derived  microorganisms; 
and  phenol  degradation  inhibition  by  cresols  and 
ethylphenols.  Other  topics  reviewed  are:  process 
monitoring,  control,  and  modeling  utilizing  ATP, 
degradation  rates  and  adaptive  control  algorithms; 
attachment,  granulation,  and  start-up  of  anaerobic 
systems  involving  inoculum  quality;  acidogenic 
conversions;  high-rate  anaerobic  reactor  operation 
comparing  the  performances  of  packed  bed  and 
fluidized  bed,  activated  and  unactivated  carbon, 
anaerobic  filters,  and  two-stage  digestion  using  an 
anion  exchange  system;  and  anaerobic  digestion  of 
sludge  municipal  solid  waste  using  iron  salts  for 
control  of  H2S  in  anaerobic  digesters,  batch  bioas- 
says,  and  other  recent  advances.  (White-Reimer- 
PTT) 
W89-12511 


SLUDGE  TREATMENT,  UTILIZATION,  AND 
DISPOSAL. 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 

P.  T.  Bowen,  J.  E.  Hendrick,  T.  A.  Woodward,  L. 

S.  Mitchell,  and  M.  Lahlou. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  821-829,  June  1989. 
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Descriptors:  'Wastewater  treatment,  'Literature 
review,  *Sludge  utilization,  'Sludge  disposal, 
•Sludge  digestion,  *Sludge  conditioning,  *Sludge 
thickening,  *Sludge  drying,  Pathogens,  Case  histo- 
ries, Thermal  processes. 

Sludge  generation,  characteristics,  and  treatment 
along  with  handling  costs,  future  projections,  and 
possible  uses  are  reviewed.  Recent  work  on  sludge 
properties,  thickening  and  clarification,  condition- 
ing, dewatering,  and  thermal  processes  are  dis- 
cussed. Work  on  sludge  stabilization  and  inactiva- 
tion  included  general  processes  involving  particle 
size  reduction,  enzyme  hydrolysis,  alkali  hydroly- 
sis and  solids  removal;  and  specific  work  on  com- 
posting, pathogen  reduction,  aerobic  digestion,  and 
case  histories  for  a  number  of  cities.  Studies  on 
disposal  include  land  application,  composting,  and 
ocean  disposal.  The  relationship  between  sludge 
characteristics  and  viruses,  detection  methods, 
viral  inactivation  and  fate  during  treatment  were 
examined  along  with  the  general  problem  of  patho- 
genic contamination  and  isolation  techniques.  Case 
histories  for  a  number  of  sludge  disposal  systems 
are  presented.  Studies  on  the  treatment  and  dispos- 
al of  sludges  from  pulp  and  paper  mills  and  water 
treatment  plants  is  also  reviewed.  (White-Reimer- 
PTT) 
W89-12512 


ON-SITE  ALTERNATIVES  FOR  TREATMENT 
AND  DISPOSAL. 

ENSR  Contractors,  Acton,  MA. 

S.  M.  Pause. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  830-834,  June  1989.  76 

ref. 

Descriptors:  'Wastewater  treatment,  'Waste  dis- 
posal, 'Literature  review,  'On-site  wastewater 
treatment  systems,  'Septic  tanks,  Planning,  Design, 
Model  studies,  Case  studies,  Installation,  Costs, 
Operation,  Percolation. 

Current  research  on  on-site  alternatives  for  treat- 
ment and  disposal  of  wastes  are  reviewed.  Topics 
reviewed  include  planning  and  siting  of  individual 
systems  in  which  several  papers  were  concerned 
with  state  or  local  planning  and  management  pro- 
grams; design  of  individual  systems  discussing  the 
relationship  between  soil  and  site  conditions  and 
septic  tank  design,  gravel-less  leach  bed  technolo- 
gy, and  the  design,  installation,  operation,  and 
costs  of  a  low-pressure  pipe  sewage  absorption 


system;  performance  of  individual  systems  using 
color  infrared  aerial  photography,  long-term  per- 
formance of  a  pressure-dosed  septic  tank  filter, 
absorption  units,  and  ultraviolet  disinfection;  at- 
tenuation of  pollutants  by  means  of  downward 
percolation  through  chalk,  modelling  studies,  cur- 
tain drains,  soil  columns,  and  nitrogen  removal; 
community  systems  involving  low-cost  wastewater 
treatment  concepts  for  small  to  medium-sized  com- 
munities and  the  use  of  artificial  wetlands  and 
aquatic  plants;  and  septage  management  studies. 
(White-Reimer-PTT) 
W89-12513 


DISINFECTION. 

University    of   South    Florida,    Tampa.    Coll.    of 

Public  Health. 

C.  I.  Noss,  and  R.  Isaac. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  834-839,  June  1989.  92 

ref. 

Descriptors:  'Disinfection,  'Literature  review, 
'Wastewater  treatment,  'Chlorination,  Irradiation, 
Ultraviolet  radiation,  Resins,  Cobalt  irradiation, 
Treatment  systems,  Ozone,  Activated  carbon. 

Recent  studies  on  wastewater  disinfection  is  re- 
viewed. In  the  area  of  microbiology  a  variety  of 
studies  using  halogens  have  been  conducted  using 
monochloramines,  hypochlorous  acid,  chlorine, 
and  N-halomine  compounds  for  disinfection.  Other 
studies  used  oxychlorine,  ozone,  ultraviolet  radi- 
ation, resin  contact,  magnesium  peroxide,  ferrate 
and  ozone,  mercury  lamp  irradiation,  cobalt  irra- 
diation, and  hyperchlorination  for  hospital  cooling 
towers.  Chemical  studies  looked  at  the  interfer- 
ences caused  by  organic  chloramines  and  monoch- 
loramine  in  measuring  free  chlorine;  techniques  to 
measure  by-products  of  chlorination;  the  formation 
and  control  of  byproducts;  physical-chemical  reac- 
tions involving  phosphate  and  sulfate,  bromine, 
and  ozone  with  substances  such  as  NH3,  styrene, 
and  CN(-).  Treatment  systems  using  ozone/granu- 
lar activated  carbon;  ozone,  UV-ozone  and  then 
UV  in  series,  and  granular  activated  carbon  are 
discussed.  (White-Reimer-PTT) 
W89-12514 


TREATMENT  PLANT  MANAGEMENT,  OPER- 
ATION, AND  MAINTENANCE. 

Baker/TSA,  Inc.,  Coraopolis,  PA. 

G.  M.  Wong-Chong. 

Journal-Water     Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  6,  p  839-840,  June  1989.  33 

ref. 
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cilities, Management,  Safety,  Instrumentation, 
Economic  aspects. 

Alternative  and  innovative  means  of  financing  the 
up-grading,  operation  and  maintenance  of  treat- 
ment facilities  are  reviewed.  Methods  reviewed 
include  privatization,  leasing  and  contract  oper- 
ation. Safety  is  also  a  major  concern  and  the  devel- 
opment and  effectiveness  of  a  variety  of  safety 
programs  such  as  safety  training,  use  of  hazardous 
materials,  emergency  response  plans,  and  on-site 
operator  training  are  reviewed.  Due  to  the  demand 
for  compliance  with  effluent  limits  and  the  con- 
straints of  tight  economics,  the  wastewater  treat- 
ment industry  has  turned  to  process  instrumenta- 
tion, automation,  and  computerization  of  their  fa- 
cilities. Recent  innovations  in  this  area  such  as 
activated  sludge  monitors,  bio-nutrient  removal 
plants,  and  centralized  management  are  discussed. 
(White-Reimer-PTT) 
W89-12515 


WATER  RECLAMATION  AND  REUSE. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  3C. 
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LAND  APPLICATION  OF  WASTEWATER. 

Dames  and  Moore,  Atlanta,  GA. 
J.  Zirschky,  and  A.  R.  Abernathy. 
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al, Pathogens,  Groundwater,  Wetlands. 

Recent  studies  on  land  application  of  wastewater 
are  reviewed.  The  economics  and  energy  require- 
ments of  a  trickling  filter  system  and  a  forested 
slow  rate  system  were  compared,  and  the  use  of 
wastewater  in  lieu  of  groundwater  for  agricultural 
irrigation;  treatment  costs;  raw  wastewater  irriga- 
tion; and  salinity,  sodicity,  nitrate,  and  pathogen 
concentration  aspects  are  discussed.  A  case  study 
of  the  use  of  electronic  controls  for  a  rapid  infiltra- 
tion system  is  presented  along  with  phosphorus 
removal  associated  with  CaC03  in  these  systems. 
The  use  of  natural  and  artificial  wetlands  for  re- 
moving organics,  nitrogen,  phosphorus,  and  solids 
is  reviewed.  (White-Reimer-PTT) 
W89-12517 


HEALTH  EFFECTS  ASSOCIATED  WITH 
WASTEWATER  TREATMENT,  DISPOSAL, 
AND  REUSE. 

Alberta  Univ.,  Edmonton.  Div.  of  Health  Services 

Administration. 

For  primary  bibliographic  entry  see  Field  5C. 
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MEAT,  FISH,  AND  POULTRY  PROCESSING 
WASTES. 

Battelle  Memorial  Inst.,  Columbus,  OH. 
W.  T.  McComis,  and  J.  H.  Litchfield. 
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Descriptors:  'Food-processing  wastes,  'Literature 
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sludge  process,  Flocculation,  Aerobic  digestion, 
Anaerobic  digestion,  Case  studies,  Flotation,  Fil- 
tration, Ozonation. 

Reviews  for  meat  processing  wastewater  treatment 
and  by-products  recovery  include  biological  treat- 
ment methods,  applications  of  biotechnology,  and 
recovery  of  proteins  and  fats.  Treatment  processes 
included  activated  sludge,  pasture  irrigation  with 
effluent,  an  anaerobic  contact  process,  dewatering, 
fat  separation,  electroflotation,  and  ultra  filtration 
membranes.  Wastes  from  fish  processing  plants 
were  monitored  and  treated  by  a  variety  of  meth- 
ods including  activated  sludge,  marsh  polishing, 
sedimentation,  chemical  coagulation/flocculation, 
aerobic  biological  processes,  oxic-anoxic-oxic  acti- 
vated sludge,  alum,  polyamide  membranes,  and 
HOAc  to  remove  protein  prior  to  anaerobic  diges- 
tion. Poultry  processing  systems  reviewed  includ- 
ed dissolved  air  flotation,  aerobic  and  anaerobic 
lagoons,  ozonation,  screening  and  diatomaceous 
earth  filtration,  shell-and-tube  microfiltration,  an- 
aerobic packed  bed  reactors,  and  anaerobic  filtra- 
tion followed  by  a  sequencing  batch  reactor  acti- 
vated sludge  process.  In  addition,  case  studies  deal- 
ing with  removal  efficiencies  are  discussed. 
(White-Reimer-PTT) 
W89-12520 


FRUIT,  GRAIN,  AND  VEGETABLE  WASTES. 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Civil 

Engineering. 

M.  B.  Borup,  and  G.  W.  Potter. 
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Studies  on  the  waste  treatment  of  fruit,  grain,  and 
vegetable  wastes  are  reviewed  including  discus- 
sions on  design,  operation,  optimization  and  regu- 
latory issues.  For  the  fruit  industry  case  studies 
using  apple  pumice  and  olive  black  water  are  dis- 
cussed in  regard  to  treatment  efficiencies.  The 
magnitude  and  composition  of  wastes  from  corn 
processing  plants  and  the  use  of  trickling  filters, 
extended  aeration,  activated  sludge,  reverse  osmo- 
sis, ultrafiltration,  and  rotating  biological  contac- 
tors are  discussed.  In  the  area  of  vegetable  process- 
ing recovery  and  reuse  of  vegetable  fats  and  oils 
from  waste  materials  of  vegetable  oil  refining,  deg- 
radation of  onion  wastes,  pea  and  potato  process- 
ing, and  associated  treatment  processes  are  re- 
viewed. Anaerobic  digestion,  process  control  and 
operating  problems,  and  the  use  of  thermophilic 
fungi  to  decolorize  a  molasses  wastewater  are  dis- 
cussed for  sugar  and  molasses  processing.  (White- 
Reimer-PTT) 
W89-12521 


FERMENTATION  INDUSTRY. 

Alabama  Univ.  in  Birmingham.  School  of  Public 

Health. 

J.  F.  Manning,  and  S.  C.  Chiesa. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  860-862,  June  1989.  22 

ref. 
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Resource  recovery,  Methane,  Anerobic  digestion, 
Soil  injection,  Activated  sludge  process,  Coagu- 
lants, Chlorination,  Aeration. 

Current  studies  on  distillery,  brewery,  pharmaceu- 
tical, and  ethanol  production  wastes  are  reviewed. 
Methane  production  from  distillery  wastes  was 
investigated  utilizing  fixed  film  anaerobic  reactors. 
Thermophilic  anaerobic  processes,  soil  injection, 
and  anaerobic  filter  systems  were  used  for  treating 
wastes  and  chemical  oxygen  demand  removals  are 
given  for  case  studies.  Removal  efficiencies  are 
given  for  a  deep  aeration  yeast  activated  sludge 
process,  anaerobic  contact  process,  and  an  anaero- 
bic fluidized  bed  system,  as  well  as  problems  asso- 
ciated with  using  activated  sludge  for  treating 
brewery  wastes.  The  use  of  coagulants,  an  oxida- 
tion ditch  activated  sludge  system,  lime  neutraliza- 
tion, clarification,  activated  sludge,  post-aeration, 
and  chlorination  for  treating  pharmaceutical 
wastes  are  discussed.  Resource  recovery  and  meth- 
odology included  using  grape  pomace  to  produce  a 
wide  range  of  food  ingredients  such  as  ethanol, 
tartrates,  citric  acid,  food  colorants,  and  grape  seed 
oil;  and  the  utilization  of  liquid  by-products  from 
several  fermentation  industries  as  supplements  to 
traditional  livestock  feed.  (White-Reimer-PTT) 
W89-12522 


DAIRY  WASTES. 

Brown  (Floyd)  Associates,  Inc.,  Marion,  OH. 

K.  A.  Radick. 

Journal-Water      Pollution     Control     Federation 
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A  review  of  dairy  waste  processing  covers  general 
studies,  research  and  case  histories.  Comparisons  of 
wasteloads  discharged  and  the  accounting  records 
of  five  dairy  facilities  led  to  the  development  of 
cost-of-treatment  data  which  was  used  for  the  de- 
velopment and  implementation  of  a  waste  minimi- 
zation program.  Research  studies  included  a  report 
on  the  methodology  and  results  of  testing  an  anaer- 
obic contact  process,  the  viability  of  using  high- 
moisture  organic  solid  waste  to  generate  medium 
Btu  fuel  gas,  the  effectiveness  of  bioaugmentation 
in  treating  dairy  wastewaters,  using  secondary 
treated  biological  dairy  wastes  for  sheep  and  swine 
feed,  and  nitrogen  leaching  to  soil  from  whey 
applications.  Case  studies  include  final  disposal  of 
effluent  from  a  facility  receiving  cheese  processing 
wastes;  in-plant  waste  reduction  programs  for  a 


pretreatment  facility  consisting  of  grease  removal, 
flow  equalization,  roughing  filters  and  activated 
sludge;  pretreatment  using  a  high-rate  dissolved  air 
flotation  process;  and  use  of  a  sequencing  batch 
reactor  for  two  dairy  facilities.  (White-Reimer- 
PTT) 
W89-12523 


AGRICULTURAL  WASTES. 

C.  C.  Ross,  S.  R.  Harper,  and  G.  E.  Valentine. 
Journal-Water     Pollution     Control      Federation 
JWPFA5,  Vol.  61,  No.  6,  p  863-872,  June  1989. 
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Descriptors:  'Wastewater  treatment,  'Literature 
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aerobic digestion,  Aerobic  treatment,  Nutrients, 
Ammonia,  Composting,  Runoff,  Odor  control. 

A  review  of  recent  studies  on  agricultural  wastes 
includes  information  on:  (1)  Conferences;  (2)  Re- 
views of  general  wastes  management  practices,  and 
anaerobic  treatment  research  and  demonstration 
projects;  (3)  Agricultural  waste  characteristics 
such  as  an  updated  ASAE  Standard  'Manure  Char- 
acteristics' which  includes  the  addition  of  veal, 
goat,  turkey,  and  duck;  and  a  mathematical  model 
predicting  voided  animal  manure  constituents 
based  on  animal  mass  and  diet;  (4)  Fertilizer  and 
soil  supplements  with  emphasis  on  nutrient  avail- 
ability, ammonia  volatilization,  long-term  impacts, 
and  application  methods;  (5)  Waste  recycle  and 
reuse  for  animal  feedstuffs,  aquaculture,  chemical 
feedstocks,  and  energy  conversion;  (6)  Agricultur- 
al waste  treatment  using  anaerobic  treatment  for 
cattle,  poultry,  and  swine  wastes;  aerobic  treatment 
involving  composting,  vermicomposting,  and  di- 
gestion; and  miscellaneous  treatments  using  separa- 
tion and  mortality  recovery  and  disposal;  and  En- 
vironmental impacts  concerned  with  water  quality 
and  runoff  control,  and  air  quality  and  odor  con- 
trol. (White-Reimer-PTT) 
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Descriptors:  'Literature  review,  'Textile  mill 
wastes,  'Textiles,  'Wastewater  treatment,  'Biolog- 
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Oxidation,  Recycling. 

A  review  of  various  treatment  methods,  environ- 
mental regulations,  management  issues,  and  envi- 
ronmental concerns  with  regard  to  textile  manu- 
facturing wastewaters  and  wastes  are  reviewed. 
Biological  treatment  methods  include  biodegrada- 
tion  of  surfactants,  complexing  agents,  and  sizings; 
assessment  of  oxygen  consumption  by  activated 
sludge  in  the  treatment  of  dyeing  effluents;  remov- 
al of  a  red  dye  from  wastewater  using  an  activated 
sludge  process;  anaerobic  treatment  of  cotton 
fabric  desizing  and  scouring  wastewater;  and  re- 
moval of  triphenylmethane  dyes  using  macro- 
phytes  with  peroxidase  activity.  Physical  and 
chemical  treatments  include  coagulation  with 
FeC13,  A1C13,  lime  FeS04,  CaC03,  organic  poly- 
mers, and  Rhodoccus-based  biocoagulant;  floccula- 
tion; adsorption  using  activated  carbon  and 
carbon-mineral  adsorbents;  sedimentation;  filtra- 
tion; and  contact  oxidation.  Changes  in  the  manu- 
facture of  dyes,  wastewater  treatment,  and  conser- 
vation of  water,  energy,  and  chemicals  during  de- 
sizing,  dyeing,  printing,  and  finishing  were  consid- 
ered for  cutting  costs  and  reducing  wastes.  (White- 
Reimer-PTT) 
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A  review  of  pulp  and  paper  effluent  management 
includes:  (1)  Biological  treatment  processes  using 
high  speed  direct  drive  aspirating  propeller  pump 
aerators  with  existing  slow  speed  aerators;  anaero- 
bic treatment  using  the  serum  bottle  technique; 
upflow  anaerobic  sludge  beds;  models  for  bio- 
chemical oxygen  demand  removal;  and  aerated 
lagoons;  anaerobic  digestion;  (2)  Physical-chemical 
treatment  using  a  high  speed  fluid  sludge  bed  clari- 
fier;  lime,  bentonite,  alum,  and  ferric  sulfate  for 
removal  of  soluble  COD;  organic  polyelectrolytes 
in  a  coagulation  and  flotation  separation  treatment 
scheme;  a  patented  continuous  contactor  incorpo- 
rating stages  of  acidification,  solid-liquid  separa- 
tion, and  activated  carbon  adsorption;  and  wood 
pulp  for  metals  removal;  (3)  Internal  load  control; 
(4)  Sludge  dewatering  and  disposal  using  dual 
polymer  addition;  and  an  evaluation  of  landfilling 
practices,  and  the  impact  of  dioxin  in  land  applied 
sludge;  and  a  program  to  find  a  long  term  method 
for  disposal  of  wastewater  treatment  sludge;  (5) 
Effluent  characterization  and  environmental  ef- 
fects of  toxic  constituents  in  effluents,  receiving 
waters,  and  sediments;  laboratory  monitoring  for 
toxicity,  toxic  effects  in  receiving  waters,  bioaccu- 
mulation  and  elimination  of  organics  in  mill  ef- 
fluents, and  bioassay  tests;  stream  monitoring  with 
an  equilibrium  dissolved  sensor;  and  the  links  be- 
tween stream  ecosystems  and  riparian  land  areas. 
(White-Reimer-PTT) 
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COAL  AND  COAL  MINE  DRAINAGE. 

Olem  Associates,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12527 


PETROLEUM  PROCESSING  AND  SYNTHET- 
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Studies  on  petroleum  processing  and  synthetic 
fuels  are  reviewed.  Topics  covered  in  the  field  of 
petroleum  processing  include  National  Technical 
Information  Service  (NTIS)  publications;  recent 
developments  in  waste  treatment  covering  the  con- 
version of  refuse  and  sludge  into  fuel  oil,  anaerobic 
fluidized  beds,  anaerobic  rotating  biological  drum 
contactors,  nitrate  removal,  and  new  methods  for 
the  treatment  of  liquid  wastes;  extraction  of  sour 
water  containing  phenols;  use  of  the  Haldane  equa- 
tion; high  nutrient  effects;  COD  removals;  ozone 
treatment;  sludge  disposal  by  wet  air  oxidation; 
principles  of  oil-water  separation;  the  effects  of 
surface  charges  of  oil  droplets  and  bubbles  in  the 
oil-in-water  flotation  process;  activated  sludge; 
cooling  water  treatment;  groundwater  contamina- 
tion problems;  and  refinery  waste  land  treatment. 
Seepage  and  groundwater  contamination  from  oil 
shales  and  oil  sands  are  also  discussed.  In  the  area 
of  synthetic  fuels  biotechnology  in  the  coal  indus- 
try, including  its  use  for  wastewater  treatment; 
activated  sludge  treatability;  sequencing  batch  re- 
actor process  feasibility  for  on-site  remediation  of 
coal  conversion  contaminated  soil  and  leachates; 
anaerobic  sequencing  batch  reactor  treatment;  po- 
lycyclic  aromatic  hydrocarbon  sorption  onto  gasi- 
fier  ash;  and  the  thermodynamic  effects  of  coal 
liquefaction  process  were  reviewed.  (White- 
Reimer-PTT) 
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POWER  INDUSTRY  WASTES. 
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Recent  studies  on  power  industry  wastes  are  re- 
viewed. In  the  area  of  environmental  regulations 
there  were  significant  additions  and  amendments  to 
all  of  the  major  environmental  protection  laws  in 
1988,  and  an  EPA  report  to  congress  recommend- 
ed that  high-volume  coal  combustion  by-products 
from  utilities  such  as  fly  ash,  bottom  ash,  boiler 
slag,  and  flue  gas  desulfurization  sludge,  be  regu- 
lated under  EPA's  Subtitle  D  (nonhazardous 
waste)  program,  and  not  under  its  hazardous  waste 
program.  Environmental  assessments  of  hydroelec- 
tric power  plants  included  a  summary  of  the  statu- 
tory framework  for  hydroelectric  plant  relicensing; 
an  evaluation  of  several  models  for  instream  flow 
requirements  below  hydroelectric  dams;  examina- 
tion of  the  application  of  the  Index  of  Biotic  Integ- 
rity method  to  existing  stream  data;  a  fishery  status 
assessment  of  a  major  reservoir;  and  the  results  of  a 
Bonneville  Power  Administration  workshop  on 
smoltification.  Environmental  assessments  of  fossil- 
fueled  power  plants  included  a  review  of  published 
literature  on  economic  measures  and  methods  for 
assessing  environmental  damages;  an  approach  for 
dealing  with  uncertainties  when  evaluating  risks  to 
the  environment;  cost-effective  plans  for  control- 
ling organic  wastes;  and  fish  protection  at  power 
plants.  Ash  disposal  and  use  was  reviewed  in 
regard  to  its  physical  and  chemical  composition, 
leachability,  economic  utilization,  and  waste  mini- 
mization strategy.  Flue  gas  desulferization  is  also 
discussed.  Nuclear  power  plants  are  discussed  in 
regard  to  long-term  effects  of  effluent  from  coastal 
and  offshore  plants;  radiological  assessment  re- 
ports; and  waste  characterization,  treatment,  and 
disposal.  Other  topics  reviewed  are  fluidized  bed 
combustion,  and  cooling  system  and  cooling  water 
discharge.  (White-Reimer-PTT) 
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Recent  studies  on  metal  finishing  and  processing 
are  reviewed.  The  EPA  has  issued  proposed  rules 
on  treatment  for  24  hazardous  wastes  from  the 
petroleum  and  steel  industry,  and  a  process  for 
evaluating  current  effluent  guidelines  and  regula- 
tions for  industrial  dischargers.  Heavy  metal  treat- 
ment processes  reviewed  include  precipitation 
processes,  ion  exchange,  sorption  processes,  and  a 
discussion  of  case  studies.  The  following  waste 
minimization  processes  were  reviewed:  (1)  volun- 
tary programs,  (2)  Congressional  outlook,  (3)  in- 
dustrial efforts,  and  (4)  source  reduction.  Recovery 
techniques  discussed  were  ion  exchange,  reverse 
osmosis,  ultrafiltration,  and  electrodialysis.  Treat- 
ment, disposal,  and  recovery  techniques  for  sludge 
management  and  cyanide  treatment  are  also  dis- 
cussed. (White-Reimer-PTT) 
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The  dominant  sources  of  phosphorus  in  municipal 
wastewater  are  excreta,  1.4  g  P/per  capita  daily 
and  detergents  0.6-2  g  P/per  capita  daily.  Deter- 
gent phosphorus  can  be  substituted  by  nitrilotriace- 
tic  acid  or  zeolites,  but  if  a  substantial  reduction  of 
phosphorus  in  municipal  waters  is  to  be  achieved, 
modifying  the  treatment  process  is  necessary.  Pri- 
mary treatment  by  sedimentation  removes  only  10- 
15%  and  secondary  biological  treatment  removes 
only  20-30%  of  the  phosphorus  in  wastewater.  If 
chemicals  are  added  to  the  primary  or  secondary 
treatment  stage  of  to  a  separate  chemical  stage, 
phosphorus  can  be  efficiently  removed.  An  efflu- 
ent level  of  0.8-1.5  g  P/cu  m  is  achieved  easily  and, 
with  a  filtration  trap,  it  is  possible  to  maintain  0.2 
mg  P/cu  m  in  the  effluent.  Ferrous  and  ferric  salts, 
alum,  and  lime  are  used  widely  as  precipitants.  By 
introducing  anaerobic  zones  in  the  activated  sludge 
process,  it  is  possible  to  promote  the  growth  of 
bacteria,  which  enhance  biological  phosphorus 
uptake.  This  makes  it  possible  to  achieve  high 
phosphorus  removal  without,  or  at  least  with  very 
small,  chemical  additions.  The  removal  of  phos- 
phorus to  a  level  of  0.8-1.5  g  P/cu  m  increases  cost 
10-20%  compared  with  conventional  primary  and 
secondary  treatment.  Higher  removal  efficiencies 
rapidly  increase  the  marginal  cost  per  marginal 
unit  of  P  removed.  At  its  present  stage  of  develop- 
ment, biological  phosphorus  removal  seems  more 
sensitive  to  disturbances  than  chemical  precipita- 
tion methods.  Enhanced  biological  phosphorus  re- 
moval still  is  not  so  well  established  that  its  cost- 
effectiveness  can  be  evaluated.  When  local  condi- 
tions are  suitable,  land  treatment  by  irrigation  or 
phytoculture-based  phosphorus  removal  may  be 
viable  approaches.  Phosphorus  removal  technolo- 
gy is  still  developing  and  new  methods  are  under 
development.  However,  there  is  no  indication  that 
significantly  more  efficient  or  economical  methods 
will  emerge  in  the  near  future.  When  efficient 
phosphorus  removal  is  implemented  at  municipal 
wastewater  treatment  plants,  the  relative  impor- 
tance of  other  urban  phosphorus  sources  such  as 
combined  sewer  overflows  and  storm  runoff  in- 
creases. (Rochester-PTT) 
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Ozone  has  been  employed  as  an  oxidant  and  disin- 
fectant in  water  and  wastewater  applications  since 
the  early  1900s.  Although  the  most  fundamental 
aqueous-phase  ozone  reaction,  its  own  decomposi- 
tion, has  been  the  subject  of  detailed  study  for 
more  than  70  years,  the  form  of  the  rate  expression 
to  be  used  for  describing  this  reaction  remains  a 


matter  of  some  controversy.  Experimental  data 
and  hypothetical  process  behavior  were  analyzed 
in  an  attempt  to  elucidate  the  kinetics  of  aqueous 
phase  ozone  decomposition  reactions.  Three  com- 
monly accepted  mathematical  techniques  (integral, 
differential,  van't  Hoff)  for  the  analysis  of  rate  data 
were  employed.  The  results  indicate  that  when 
single-order  dependencies  are  used  to  model  auto- 
catalytic reactions,  time-variable  behavior  of  the 
rate  constant  and  order  is  exhibited.  This  can  par- 
tially explain  existing  controversy  within  the  scien- 
tific community  regarding  the  apparent  order  of 
ozone  decomposition  reactions.  A  simple  autocata- 
lytic rate  expression  is  developed  that  accurately 
describes  the  decomposition  rate  data.  The  conclu- 
sions from  the  work  have  implications  not  only  for 
development  of  an  understanding  of  ozone  decom- 
position kinetics,  but  for  analysis  of  rate  data  de- 
rived from  non-elementary  reactions  in  general. 
Among  the  main  conclusions  are  the  fact  that 
integral  and  differential  techniques  both  resulted  in 
a  time-variable  apparent  reaction  rate  coefficient. 
Analysis  of  the  data  by  the  van't  Hoff  method 
resulted  in  a  time-variable  behavior  of  both  the 
apparent  rate  order  and  rate  coefficient.  Two  dif- 
ferent types  of  autocatalytic  reactions  (hypotheti- 
cal and  trypsinogen)  were  investigated.  Similar 
apparent  order  time-variable  behavior  were  ob- 
tained at  various  initial  product-to-reactant  ratios. 
This  was  consistent  with  the  results  obtained  in  the 
ozone  decomposition  experiments,  where  the 
greatest  fluctuation  in  apparent  order  occurred  at 
the  lowest  pH  values.  (Friedmann-PTT) 
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A  convenient  decision  support  system  was  devel- 
oped to  improve  everyday  operation  and  control 
of  the  wastewater  treatment  process.  The  goal  is  to 
help  the  operator  detect  problems  in  the  process 
and  select  appropriate  control  actions.  The  system 
comprises  subsystems  for  database  management, 
data  analysis  including  several  statistical  methods, 
and  expert  advice.  The  statistical  methods  investi- 
gated include  construction  of  external  reference 
distributions,  computation  of  moving  averages, 
graphical  methods,  discriminant  functions  for  early 
detection  of  upsets  and  several  kinds  of  control 
charts.  The  latter  two  methods  are  not  built  into 
the  expert  system.  Reference  distributions  are  used 
to  help  define  fuzzy  terms  such  as  high  and  low  for 
the  conditions  of  the  variables  involved  in  the 
expert  system  control  rules.  The  system  is  written 
in  dBase-Ill  and  Lotus  1-2-3  and  has  a  user-friend- 
ly interface  for  communication  between  the  user 
and  the  system.  (Author's  abstract) 
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Molasses  is  used  in  ethanol,  potable  spirit,  and 
yeast  biomass  production.  These  processes  produce 
large  amounts  of  wastewaters  that  are  treated  by 
anaerobic  digestion  in  order  to  avoid  environmen- 
tal pollution  and  to  produce  methane  which  can  be 
used  as  fuel.  The  presence  of  high  sulfate  concen- 
trations during  anaerobic  digestion  of  these  wastes 
creates  particular  problems  because  sulfate  encour- 
ages the  growth  of  sulfate-reducing  bacteria  which 
leads  to  lower  methane  yields.  This  study  examines 
the  use  of  sodium  molybdate  to  inhibit  sulfate 
reduction  without  adversely  affecting  methanogen- 
esis.  Three  concentrations  (0.1  mM,  0.5  mM,  and 
1.0  mM)  of  sodium  molybdate  were  added  to  con- 
tinuously fed  anaerobic  upflow  filters  (1.01)  treat- 
ing a  high-sulfate  molasses  wastewater  which  con- 
tained approximately  27.0  g  chemical  oxygen 
demand/L  and  6.0  g  sulfate/L.  Sodium  molybdate 
(0.1  mM)  did  not  inhibit  sulfate  reduction  by  the 
filter.  Higher  concentration  (0.5  mM  and  1.0  mM) 
inhibited  sulfate  reduction  but  methanogenesis  was 
also  slightly  affected.  The  microflora  of  the  filters 
adapted  to  the  continuous  presence  of  sodium  mo- 
lybdate (1.0  mM)  and  sulfate  reduction  was  then 
evident.  Addition  of  a  higher  concentration  of 
sodium  molybdate  was  then  necessary  to  inhibit 
sulfate  reduction  but  methanogenesis  was  also  ad- 
versely affected.  (White-Reimer-PTT) 
W89-12665 


TREATMENT  OF  VERMICELLI 

WASTEWATER  BY  AN  ACID-TOLERANT 
STARCH-DEGRADING  YEAST. 

Feng  Chia  Univ.,  Taichung  (Taiwan).  Dept.  of 

Environmental  Science. 

T.  Hu. 

Biological  Wastes  BIWAED,  Vol.  28,  No.  3,  p 

163-174,  1989.  3  fig,  5  tab,  18  ref.  National  Science 

Council  grant  NSC  75-O4O9-B035-01  and  NSC  76- 

0409-B035-01B. 

Descriptors:  'Starch,  'Industrial  wastewater,  •Bio- 
logical wastewater  treatment,  'Wastewater  treat- 
ment, 'Food-processing  wastes,  'Yeasts,  Acid  tol- 
erance, Protein  hydrolysis,  Starch-degradation, 
Biochemical  oxygen  demand,  Chemical  oxygen 
demand,  Hydraulic  retention  time,  Volumetric 
loading,  Solid  loading. 

Wastewater  discharged  from  vermicelli  factories 
has  a  high  concentration  of  starch  and  protein, 
with  chemical  oxygen  demand  (COD)  ranging 
from  30,000  mg/L  to  60,000  mg/L  and  biochemi- 
cal oxygen  demand  (BOD)  ranging  from  24,000  to 
44,000  mg/L.  Because  of  these  high  concentrations 
the  wastewater  is  considered  to  be  heavy  and 
particulated.  Wild  yeasts  were  isolated  from  117 
soil  samples,  using  the  pour-plate  method,  and 
applied  to  treat  the  vermicelli  wastewater.  The 
ability  of  isolates  to  reduce  the  COD  of  vermicelli 
wastewater  was  tested  and  ten  isolated  strains  were 
obtained  that  had  the  ability  to  degrade  starch, 
hydrolyze  protein,  and  tolerate  lactic  acid.  Treat- 
ment of  wastewater  from  a  vermicelli  factory  with 
an  adjusted  C:N:P  ratio  using  the  isolated  yeasts  in 
batch  culture  showed  that  two  strains  could  reduce 
soluble  COD  by  79-83%.  When  the  hydraulic  re- 
tention time  and  solid  retention  time  were  kept  at 
7.14  days,  using  a  semi-continuous  culture,  the 
solid  loading  was  0.48  g  COD/g  MLSS  per  day, 
volumetric  loading  was  1.03  kg  COD/cu  m  per 
day,  and  the  COD  removal  was  about  92%.  (Au- 
thor's abstract) 
W89- 12666 


EFFECT  OF  NONLINEAR  FLOW  PROPAGA- 
TION ON  THE  REAL-TIME  CONTROL  OF 
RUNOFF  IN  A  COMBINED  SEWER  SYSTEM 
(EFFET  DE  LA  PROPAGATION  NON  LIN- 
EAIRE  DES  DEBITS  SUR  LE  CONTROLE  EN 
TEMPS  REEL  DES  DEBORDEMENTS  DE  RE- 
SEAUX  UNITAHtES). 

Institut   National   de   la   Recherche   Scientifique, 
Sainte-Foy  (Quebec). 
L.  Wilson,  D.  Isabel,  and  J.  P.  Villeneuve. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  2,  p  119-123,  April  1989.  4  fig,  1  tab, 
13  ref.  English  summary. 

Descriptors:  'Model  studies,  'Operating  policies, 
•Runoff,    'Sewer    systems,    'Combined    sewers, 


Sewer  overflow,  Control  strategies,  Real-time  con- 
trol, Nonlinear  programming,  Discharge  propaga- 
tion, Simulation,  Optimization. 

A  number  of  reports  on  simulations  of  real-time 
control  of  combined  sewer  system  runoff  have 
been  published.  Most  of  the  control  strategies  sug- 
gested use  linear  models  to  calculate  discharge 
routing.  We  used  a  nonlinear  model  for  discharge 
routing  and  some  of  our  findings  differ  from  those 
obtained  in  earlier  studies.  In  particular,  it  appears 
that  the  prediction  horizon  used  for  control  optimi- 
zation could  be  favorably  shorter  than  the  time  of 
system  flow-through.  (See  also  W89-12675)  (Au- 
thor's abstract) 
W89-12673 


BATCH  STUDIES  ON  SEPTIC  TANK  EFFLU- 
ENT TREATMENT  USING  PEAT. 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan,  and  A.  Ayyaswami. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  2,  p  157-161,  April  1989.  6  fig,  5  tab, 
Href. 

Descriptors:  'Wastewater  treatment,  'Septic  tanks, 
'Septic  wastewater,  'Peat,  Chemical  oxygen 
demand,  Biochemical  oxygen  demand,  Nutrients, 
Bioindicator,  Adsorption,  Leaching,  Model  stud- 


Batch  studies  were  conducted  to  determine  the 
efficiency  of  Saskatchewan  horticultural  peat  to 
remove  biochemical  oxygen  demand  (BOD), 
chemical  oxygen  demand  (COD),  phosphorus,  ni- 
trogen, and  indicator  microorganisms  from  septic 
tank  effluent.  Batch  kinetic  and  adsorption  studies 
were  conducted  using  a  jar  test  apparatus  at  ap- 
proximately 21  C  with  six  concentrations  of  peat  in 
the  range  from  0.01  to  2.5  g/100  mL.  Results  of  the 
studies  showed  that  peat  was  effective  in  adsorbing 
35-50%  of  dissolved  BOD,  COD,  and  organic 
carbon  from  the  septic  tank  effluent  and  in  remov- 
ing indicator  microorganisms  to  the  extent  of  45- 
70%.  An  adsorption  isotherm  analysis  showed 
that,  depending  upon  the  concentration  range  of 
peat  which  is  mixed  with  the  septic  tank  effluent, 
different  isotherms  may  be  applicable  for  the  pollu- 
tion parameters  considered.  These  models  are 
useful  in  quantifying  the  rate  of  adsorption  and  the 
equilibrium  capacities  and,  therefore,  aid  in  the 
design  of  an  adsorption  column  and  provide  an 
initial  estimate  of  the  time  a  peat  bed  of  a  certain 
volume  can  effectively  remove  pollutants.  The 
studies  showed  that  peat  has  the  potential  to  be 
used  as  a  medium  for  septic  tank  effluent  treatment 
in  areas  with  high  water  table  and  with  bedrock  at 
shallow  depths.  Because  of  leaching  of  pollutants 
from  peat  in  the  2-h  batch  studies,  it  is  necessary  to 
conduct  long-term  column  studies  to  observe  the 
length  of  time  leaching  continues  and  to  evaluate 
the  performance  of  a  peat  filtration  system  under 
dynamic  conditions.  (White-Reimer-PTT) 
W89-12674 


QUALITY-DISCHARGE  MODELS  IN  A  COM- 
BINED SYSTEM  DURING  A  RAINY  PERIOD 
(MODELES  DEBIT-QUALITE  DANS  UN 
RESEAU  UNTTAIRE  EN  PERIODE  DE  PLUTE). 

Institut   National   de   la   Recherche   Scientifique, 
Sainte-Foy  (Quebec). 
D.  Isabel,  L.  Wilson,  and  J.  P.  Villeneuve. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  16,  No.  2,  p  197-200,  April  1989.  3  fig,  1  tab,  9 
ref.  English  summary. 

Descriptors:  'Suspended  solids,  'Flow  discharge, 
•Rainfall,  *Urban  runoff,  'Combined  sewers, 
'Combined  sewers  overflow,  'Model  studies, 
Quebec,  Control  systems,  Automation. 

Several  simple  quality-discharge  models  (concen- 
tration of  suspended  matter)  are  proposed  for  the 
automatic  real-time  control  of  combined  sewer 
system  overflows.  These  models  are  calibrated  and 
verified  with  data  supplied  by  the  City  of  Quebec. 
They  can  be  useful  in  setting  up  a  control  system 
which  takes  into  account  quality  without  using 
real-time  measures  since  their  forecasting  capabil- 
ity is  interesting  even  if  not  perfect  (See  also  W89- 
12673)  (Author's  abstract) 


W89- 12675 


IMPLEMENTING  A  SCADA  SYSTEM-TRIALS, 
TRIBULATIONS,  TRIUMPH. 

Anne  Arundel   County   Dept.   of  Utilities,   Glen 

Burnie,  MD. 

J.  J.  Dipietro. 

Public  Works  PUWOAH,  vol.  129,  No.  6,  p  82-84, 

June  1989. 

Descriptors:  'Control  systems,  'Remote  sensing, 
•Sewer  systems,  'Telemetry,  'SCADA,  'Monitor- 
ing, 'Maryland,  'Chesapeake  Bay,  'Data  acquisi- 
tion, 'Data  transmission,  Automation,  Installation, 
Maintenance,  Pumping  plants,  Training,  Interfer- 
ence, Field  transmitters. 

Leisure  activities  along  the  400  miles  of  shoreline 
on  Chesapeake  Bay  and  its  tributaries  in  Anne 
Arundel  County,  Maryland  were  threatened  in 
1983  when  there  were  52  sewage  spills  into  tidal 
creeks,  rivers,  and  the  Bay.  A  system  was  pro- 
posed to  monitor  sewage  pumping  stations  and 
water  reclamation  facilities  by  radio  wave  trans- 
missions. Information  from  the  remote  facilities 
would  be  processed,  analyzed,  and  displayed 
through  a  SCADA  (supervisory  control  and  data 
acquisition)  system.  Problems  with  the  initial 
system  were  encountered  as  a  result  of  false  alarms 
during  electrical  power  outages,  loss  of  operational 
efficiency  and  cost  effectiveness,  and  time  lapse 
problems  between  polls.  An  improved  and  expand- 
ed system  was  implemented  that  used  multiple 
radio  frequencies  and  repeaters  located  on  top  of 
two  water  storage  facilities  and  could  monitor  both 
status  and  analog  points  as  well  as  converting  and 
storing  flow  measurement  information  received 
from  field  transmitters.  During  the  18  month  instal- 
lation period  many  unanticipated  problems  arose; 
generally  in  the  areas  of  system  installation  and 
system  communications  which  include:  installation 
and  operation  of  the  mapboard;  foliage  interfer- 
ence around  pumping  stations;  path  reliability 
problems  between  the  repeater  and  the  control 
unit;  interference  between  radio  frequencies;  and 
external  interference  problems  ranging  from 
paging  systems  to  microphones  close  to  the  repeat- 
ers. Despite  all  the  problems,  the  value  of  the  early 
warning  system  is  apparent  and  has  prevented  sev- 
eral pumping  station  failures.  Maintaining  and  op- 
erating the  system  requires  training  in  system  oper- 
ation, system  management/database  programming, 
and  field  technician  training.  (White-Reimer-PTT) 
W89-12709 


REGIONAL  APPROACH  TO  SLUDGE  MAN- 
AGEMENT. 

Dufresne-Henry,  Inc.,  North  Springfield,  VT. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12733 


DEGRADATION  OF  MALATHION  BY  MICRO- 
ORGANISMS ISOLATED  FROM  INDUSTRIAL 
EFFLUENTS. 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India).  Developmental  Toxicology  Div. 

A.  K.  Singh,  and  P.  K.  Seth. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  1,  p  28-35,  July 

1989.  6  fig,  1  tab,  8  ref. 

Descriptors:  'Microbial  degradation,  'Biological 
wastewater  treatment,  'Pesticides,  'Wastewater 
treatment,  'Effluents,  'Industrial  wastes,  'Malathi- 
on,  'Microorganisms,  Biodegradation,  Enrich- 
ment, Degradation,  Metabolites,  Isolation,  Bacte- 
ria, Alcohols,  Aerobic  conditions,  Anaerobic  con- 
ditions, Growth,  Temperatures,  Hydrogen  ion 
concentration,  Pulp  wastes,  Toxicity,  Substrates. 

Attempts  were  made  to  isolate  a  microorganism 
capable  of  readily  degrading  high  concentrations 
of  malathion  from  industrial  effluents  using  an  en- 
richment technique  and  to  isolate  and  identify  the 
major  metabolites  of  malathion  formed  during  bio- 
degradation of  the  pesticide.  Malathion  degrading 
organisms  were  isolated  from  industrial  (paper 
mill)  effluents.  The  bacteria  strain  selected  (M-3) 
was  tested  for  its  ability  to  degrade  malathion.  The 
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degradation  of  malathion  by  M-3  strain  was  tested 
in  the  presence  and  absence  of  an  additional  carbon 
source  (ethanol  under  aerobic  conditions).  No  deg- 
radation of  malathion  was  observed  in  the  absence 
of  ethanol.  Among  the  cosubstrates  studied  (glu- 
cose, ethanol  and  succinate),  ethanol  was  the  best 
in  supporting  the  growth  of  the  strain.  The  maxi- 
mum growth  of  the  strain  was  observed  when  the 
concentration  of  ethanol  in  the  medium  was  1.0%. 
Under  anaerobic  conditions,  very  little  growth  of 
the  bacterium  was  observed.  The  bacterium  was 
able  to  grow  between  20  C  and  45  C  with  optimum 
at  30  C,  and  between  pH  5.5  and  9.5  with  optimum 
around  7.0.  Among  the  various  alcohols  tested  for 
the  growth  of  M-3  strain,  only  ethanol  was  used  as 
a  carbon  and  energy  source  while  the  other  alco- 
hols (methanol,  iso-propanol,  n-butanol,  tert-buta- 
nol,  iso-amylalcohol)  did  not  support  the  growth 
of  the  bacterium.  The  papermill  effluent  contained 
microorganisms  capable  of  readily  degrading  mala- 
thion cometabolically  up  to  a  concentration  of  150 
ppm  in  the  presence  of  ethanol  as  a  cosubstrate.  A 
decrease  in  the  growth  of  the  microorganism  at  a 
concentration  of  200  ppm  of  malathion  indicates 
that  the  pesticide  is  toxic  to  the  microorganism  at 
higher  concentration.  The  isolation  of  the  M-3 
strain  capable  of  readily  degrading  high  concentra- 
tions of  malathion,  provides  hope  for  the  utilization 
of  this  strain  in  biodegradation  of  malathion  in 
industrial  effluents.  (Miller-PTT) 
W89-12735 


EVALUATION  OF  ATP  PHOTOMETER  FOR 
TOXICITY  TESTING  USING  MICROTOX  LU- 
MINESCENT BACTERIAL  REAGENT. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

J.  Awong,  G.  Bitton,  B.  Koopman,  and  J.  L. 

Morel. 

Bulletin    of   Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  43,  No.  1,  p  118-122, 

July  1989.  1  tab,  15  ref. 

Descriptors:  'Measuring  instruments,  'Adenosine 
triphosphate,  'Microtox  assay,  'Wastewater  analy- 
sis, 'Wastewater  treatment,  'Activated  sludge, 
'Photometry,  'Toxicity,  Bioluminescence,  Per- 
formance evaluation,  Wastewater  facilities,  Flori- 
da, Median  tolerance  limit,  Correlation  analysis, 
Comparison  studies,  Statistical  studies,  Statistical 
analysis,  Temperature  control,  Inhibition. 

The  performance  of  a  conventional  ATP  photome- 
ter was  assessed  in  comparison  to  the  Microtox 
photometer  for  measuring  inhibition  of  the  biolu- 
minescence of  Photobacterium  phosphoreum  in  the 
presence  of  toxic  pure  chemicals  and  toxic 
wastewater.  The  Buckman  collection  and  activated 
sludge  treatment  system  in  Jacksonville,  FL  was 
used  as  a  model  wastewater  system.  Samples  were 
obtained  from  the  collection  system,  plant  influent 
and  secondary  effluent  before  chlorination.  The 
EC50s  obtained  for  five  chemicals  with  the  ATP 
photometer  were  generally  lower  than  those  ob- 
tained with  the  Microtox  photometer.  Percent  in- 
hibition values  were  determined  for  44  wastewater 
samples  that  were  collected  over  a  3  month  period. 
Highly  significant  correlations  (P  <  0.01)  were 
obtained  between  the  two  methods  when  compar- 
ing percent  inhibition  at  5  minutes.  EC50s  for  the 
two  methods  were  calculated  for  the  14  samples 
that  showed  percent  inhibitions  of  greater  than 
20%  at  a  wastewater  concentration  of  45%.  highly 
significant  correlations  (P  <  0.01)  were  obtained 
between  the  data  sets  obtained  with  either  a  5- 
minute  contact  period  or  15-minute  contact  period. 
Mean  differences  between  neither  the  5-minute 
EC50s  nor  the  15-minute  EC50s  were  significant. 
The  highly  significant  correlations  found  between 
the  Microtox  Analyzer  and  the  ATP  Photometer 
and  absence  of  significant  differences  between  per- 
cent inhibitions  or  EC50s  found  via  the  two  meth- 
ods indicate  that  commercially  available  photo- 
meters could  indeed  be  used  in  lieu  of  the  Microtox 
Analyzer.  A  significant  advantage  of  assay  with 
the  ATP  photometer  is  the  need  for  smaller  vol- 
umes of  bacterial  reagent  in  each  cuvette.  Howev- 
er, the  problem  of  temperature  control  must  be 
addressed.  (Miller-PTT) 
W89-12738 


SUITABILITY  OF  ION  EXCHANGE  RESINS 
FOR  THE  REMOVAL  OF  CADMIUM  FROM 
WASTEWATERS:  PART  II.  EVALUATION  OF 
ADSORBENTS. 

Villanova  Univ.,  PA.  Dept.  of  Chemical  Engineer- 
ing. 

V.  L.  Punzi,  and  D.  R.  Hoffman. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  22,  No.  4,  p  7-9,  July  17,  1989. 
ltab. 

Descriptors:  'Wastewater  treatment,  'Resins,  'Ion 
exchange,  'Cadmium,  'Adsorption,  Heavy  metals, 
Activated  carbon. 

A  series  of  investigations  have  been  undertaken  to 
study  the  suitability  of  ion  exchange  resins  to 
chemically  adsorb  cadmium  (II)  from  industrial 
wastewaters.  The  results  of  a  series  of  batch  mode 
experiments,  performed  to  determine  the  rate  of 
cadmium  adsorption  as  a  function  of  both 
wastewater  pH  and  specific  type  of  adsorbent 
used,  are  presented.  Both  the  short-term  adsorption 
tendency  and  the  long-term  rate  of  adsorption 
were  used  to  comparatively  evaluate  four  ion  ex- 
change resins  and  one  activated  carbon.  Activated 
carbon  was  included  because  earlier  studies  have 
demonstrated  its  suitability  in  such  an  application. 
Of  the  five  adsorbents  tested,  only  Rohm  and  Haas 
IRC-718  dramatically  reduced  the  cadmium  (II) 
concentration  in  the  wastewater,  and  achieved  this 
reduction  in  a  short  time  period.  This  resin  re- 
moved 93%  of  the  cadmium  (II)  in  four  minutes.  It 
is  concluded  that  ion  exchange  resins  are  suitable 
adsorbents  for  cadmium  (II)  removal  and  that  the 
IRC-718  resin  in  particular  should  be  tested  fur- 
ther. (Author's  abstract) 
W89- 12750 


EVALUATION  OF  THE  POLYMER  FEED  AND 
SLUDGE  DEWATERING  PRACTICES  AT  THE 
CLAIRTON  MUNICIPAL  AUTHORITY 
SEWAGE  TREATMENT  FACILITY. 

Clairton  Municipal  Authority,  PA. 
J.  A.  Drnach. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  22,  No.  4,  p  13-18,  July  17, 
1989.  2  fig,  3  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Solids  cap- 
ture processes,  'Sludge  drying,  'Polymers,  Com- 
puters, Lotus  1-2-3. 

The  ability  to  improve  solids  capture  in  sludge 
dewatering  by  altering  various  control  and  design 
characteristics  of  a  dry  polymer  feed  system  was 
studied  at  the  Clairton  Municipal  Authority 
(CMA)  Waste  Water  Treatment  Facility.  Process 
rates,  constants  and  yields  were  derived  from  field 
measurement  and  experimental  data  and  monitored 
using  LOTUS  1-2-3  in  the  Authority's  IBM  Per- 
sonal System  2/50  Computer.  Changes  in  the  poly- 
mer feed  and  aging  practices  were  found  to  be 
effectively  reduce  polymer  consumption  to  the 
present  rate  of  3-5  lbs/dry  tons  sludge  processed, 
while  maintaining  a  better  than  99%  capture  of 
total  feed  solids.  Contributing  to  the  reduction  of 
polymer  used  was  maintenance  of  a  high  feed 
solids  rate  to  the  centrifuge.  Maintaining  the  lower 
polymer  usage  was  dependent  upon  the  operator's 
ability  to  adjust  polymer  feed  rates  to  meet 
changes  in  feed  sludge  densities.  (Author's  ab- 
stract) 
W89-12751 


SLURRY  COMPOSTING  OPTIONS. 

Cordoba    Univ.    (Spain).    Dept.    of   Agricultural 
Chemistry  and  Pedology. 
J.  L.  Gonzalez,  M.  Medina,  and  I.  C.  Benitez. 
Biocycle  BCYCDK,  Vol.  30,  No.  7,  pp.  53-55,  July 
1989.  3  fig,  2  tab,  16  ref. 

Descriptors:  'Animal  wastes,  'Waste  disposal, 
'Soil  amendments,  'Slurries,  'Composting, 
'Wastewater  disposal,  'Wastewater,  'Manure,  Hy- 
drogen ion  concentration,  Metals,  Organic  carbon, 
Nitrogen,  Cation  exchange,  Ammonia,  Nitrates, 
Agronomy. 

Pig  slurry  can  be  composted  and  used  as  an  agri- 
cultural soil  conditioner  and  corrector.  80  percent 


pig  slurry  was  mixed  with  either  10  percent  poul- 
try manure  and  10  percent  clayey  earth  (Mixture 
A)  or  10  percent  cattle  manure  and  10  percent 
clayey  earth  (Mixture  B).  Mixtures  were  turned 
weekly  and  pH,  organic  carbon,  nitrogen,  and 
cation  exchange  capacity  were  determined  every 
10  days.  P,  K,  Ca,  Mg,  Na,  Fe,  Cu,  Mn,  Zn,  Cd,  Ni 
and  Pb  were  measured  in  the  final  contents.  Meas- 
ured parameters  remained  constant  after  the  50th 
day  of  fermentation,  reflecting  stabilized  composts 
after  that  date.  Organic  N  increased  throughout 
the  process,  with  the  final  contents  of  mixture  A 
containing  1.50  percent  and  mixture  B  containing 
1.18  percent.  Ammonia  N  levels  decreased,  while 
nitrate  N  levels  increased  in  both  mixtures.  No 
nitrite  build-up  was  observed.  These  organic  N  and 
nitrate  N  levels  suggest  good  long-term  and  short- 
term  nitrogen  efficiency,  respectively.  Organic 
matter  fractions  reveal  more  intense  mineralization 
than  humification.  Agrochemical  and  hydrophysi- 
cal  properties  of  the  final  compost  products  ensure 
good  agronomical  qualities  for  both  mixtures,  but 
mixture  A,  containing  10  percent  poultry  manure, 
appears  to  be  better.  (Mertz-PTT) 
W89-12767 


INFLUENCE  OF  EXTERNAL  ORTHOPHOS- 
PHATE  CONCENTRATIONS  ON  SOME  KI- 
NETIC PROPERTIES  OF  ACTTVATED 
SLUDGE  IN  AN  ANAEROBIC-AEROBIC 
SYSTEM. 

Konishi  Co.  Ltd.,  Tokyo  (Japan).  Tokyo  Research 
Lab. 

A.  Hiraishi,  K.  Masamune,  and  H.  Kitamura. 
Journal     of    Fermentation     and     Bioengineering 
JFBIEX,  Vol.  67,  No.  4,  1989.  6  fig,  1  tab,  16  ref. 

Descriptors:  'Activated  sludge,  'Anaerobic  condi- 
tions, 'Aerobic  conditions,  'Orthophosphates,  Po- 
lyphosphates, Anaerobic-aerobic  sludge  reactors, 
Kinetics,  Anaerobic-aerobic  system,  Organic 
carbon,  Inhibition. 

The  addition  of  high  levels  of  orthophosphate  to 
the  mixed  liquor  of  activated  sludge  in  a  laborato- 
ry-scale batch  anaerobic-aerobic  system  inhibited 
organic  carbon  uptake  during  the  anaerobic  phase. 
The  degree  of  inhibition  reached  the  maximum 
with  orthophosphate  at  a  concentration  of  3  mM 
and  above.  When  the  external  orthophosphate  con- 
centration was  low,  anaerobiosis  induced  the  si- 
multaneous occurrence  of  an  increase  of  effluent 
orthophosphate  and  a  decrease  of  the  phosphorus 
content  of  sludge,  as  usual.  The  decrease  in  the 
phosphorus  level  of  sludge  was  due  mainly  to 
polyphosphate  degradation.  The  initial  presence  of 
3  mM  orthophosphate,  however,  suppressed  both 
anaerobic  orthophosphate  release  and  polyphos- 
phate degradation.  These  results  suggest  that  an 
excess  of  external  orthophosphate  inhibits  poly- 
phosphate degradation  and  the  resultant  energy 
generation  in  sludge  under  anaerobic  conditions, 
whereby  anaerobic  organic  matter  removal  may  be 
suppressed.  The  long-term  operation  of  the  anaero- 
bic-aerobic system  at  high  orthophosphate-loading 
rates  resulted  in  producing  sludge  incapable  of 
anaerobic  orthophosphate  release  and  aerobic  en- 
hanced orthophosphate  removal.  (Author's  ab- 
stract) 
W89- 12774 


REMOVAL  OF  DIMETHYL  SULFIDE, 
METHYL  MERCAPTAN,  AND  HYDROGEN 
SULFIDE  BY  IMMOBILIZED  THIOBACILLUS 
THIOPARUS  TK-M. 

Fermentation  Research  Inst.,  Yatabe  (Japan). 
Y.  Tanji,  T.  Kanagawa,  and  E.  Mikami. 
Journal     of    Fermentation     and     Bioengineering 
JFBIEX,  Vol.  67,  No.  4,  pp.  280-285,  1989.  5  fig,  1 
tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Odor  con- 
trol, 'Thiobacillus,  'Dimethyl  sulfide,  'Methyl 
mercaptan,  'Hydrogen  sulfide,  'Biological  treat- 
ment, Bacteria,  Decomposition,  Biological  deodor- 
izing. 

Cells  of  Thiobacillus  thioparus  TK-m  were  immo- 
bilized on  cylindrical  porous  polypropylene  pellets 
(5  mm  x  5  mm)  which  were  packed  in  an  acrylic 
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cylinder  of  50  mm  inner  diameter  up  to  the  height 
of  800  mm.  When  a  sulfur-containing  malodorous 
gas  was  charged  to  this  packed  tower  at  the  super- 
ficial velocity  of  0. 1  m/s,  maximum  loading  capac- 
ity (mmol/1  x  d)  for  a  malodorous  gas  to  attain  the 
removal  rate  of  95  percent  or  more  was:  3.65  for 
dimethyl  sulfide,  8.74  for  methyl  mercaptan,  and 
17.36  for  hydrogen  sulfide.  At  this  time,  the  inlet 
concentration  (microliter/1)  of  the  malodorous 
compound  was:  7.44  for  dimethyl  sulfide,  17.8  for 
methyl  mercaptan,  and  35.4  for  hydrogen  sulfide. 
For  every  compound,  higher  loading  resulted  in 
greater  removal  quantities.  The  removal  rate  of 
dimethyl  sulfide  was  not  overly  affected  by  the 
presence  of  a  large  amount  of  easily  decomposable 
hydrogen  sulfide.  (Author's  abstract) 
W89-12775 


IMPACT  OF  WATER  QUALITY  ON  FISH  PRO- 
DUCTION BASED  ON  EGYPTIAN  AND  IS- 
RAELI PRACTICES. 

Hebrew    Univ.    of  Jerusalem   (Israel).    Graduate 
School  of  Applie  Science  and  Technology. 
For  primary  bibliographic  entry  see  Field  81. 

W89-12782 


MINIMISATION  OF  MICROBIOLOGICAL 
HAZARDS  ASSOCIATED  WITH  LATRINE 
WASTES. 

Robens    Inst,    of   Industrial    and    Environmental 

Health  and  Safety,  Guildford  (England). 

D.  Wheeler,  and  R.  F.  Carroll. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  35-42,  July  19,  1989.  2  tab,  14  ref. 

Descriptors:  'Domestic  wastes,  'Septic  sludge, 
•Sludge  utilization,  'Public  health,  'Sanitation, 
•Enteric  bacteria,  'Enteroviruses,  'Rotaviruses, 
'Parasites,  'Developing  countries,  Botswana,  As- 
caris,  Taenia,  Schistosoma. 

Investigations  of  latrine  wastes  in  Botswana  were 
undertaken  to  verify  that  sludge  stored  in  a  pit 
latrine  chamber  for  at  least  one  year  does  not 
constitute  an  unacceptable  microbiological  hazard 
on  handling  or  reuse.  Levels  of  fecal  bacteria, 
Ascaris,  Taenia,  Schistosoma  and  human  enteric 
viruses  in  sludges  which  had  been  stored  for  peri- 
ods of  more  than  one  year  were  compared  with 
levels  in  improperly  stored  sludges.  In  all  cases,  the 
importance  of  long-term  storage  was  confirmed. 
However,  it  is  noted  that  substantial  sociological 
and  educational  inputs  are  required  if  latrine  users 
are  to  obtain  the  maximum  health  and  economic 
benefits  of  latrine  sanitation  and  sludge  reuse,  par- 
ticularly in  cultures  where  there  is  traditionally 
little  interest  in  such  practices.  (Author's  abstract) 
W89-12783 


GIARDIA  AND  VIRUS  MONITORING  OF 
SEWAGE  EFFLUENT  IN  THE  STATE  OF  ARI- 
ZONA. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  3C. 

W89- 12784 


INDIGENOUS  COLIPHAGES  AND  RNA-F- 
SPECIFIC  COLIPHAGES  ASSOCIATED  WITH 
SUSPENDED  SOLIDS  EN  THE  ACTTVATED 
SLUDGE  PROCESS. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
A.  Ketratanakul,  and  S.  Ohgaki. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  73-78,  July  19,  1989.  5  fig,  1  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Suspended  solids,  'Bacteriophage,  'Bioin- 
dicators,  Escherichia  coli,  Wastewater  analysis. 

The  occurrence  of  indigenous  coliphages  and 
RNA-F-specific  coliphages  associated  with  sus- 
pended solids  in  the  activated  sludge  process  was 
investigated  using  Escherichia  coli  K-12,  F  +  (A/ 
lambda)  as  the  host  strain.  Indigenous  coliphages 
and  RNA-F-specific  coliphages  adsorbed  to  sus- 
pended solids  were  detected  in  significant  numbers 
in  raw  sewage.  The  adsorbed  phages  ranged  from 
12-30%  of  the  total  indigenous  coliphages  in  the 


raw  sewage.  Of  these  adsorbed  phages,  6-20% 
were  RNA-F-specific  coliphages.  Over  97%  of  the 
coliphages  in  the  aeration  tank  were  associated 
with  suspended  solids  and  most  of  these  were 
RNA-F-specific  coliphages.  (Author's  abstract) 
W89-12789 


WASTEWATER  TREATMENT  FOR  EFFLUENT 
REUSE:  LIME-INDUCED  REMOVAL  OF  EX- 
CRETED PATHOGENS. 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

M.  P.  Gambrill,  D.  D.  Mara,  J.  I.  Oragui,  and  S. 
A.  Silva. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  79-84,  July  19,  1989.  2  fig,  5  tab,  13  ref. 

Descriptors:  'Water  reuse,  'Irrigation  water, 
'Wastewater  treatment,  'Wastewater  irrigation, 
'Enteric  bacteria,  'Coliforms,  'Parasites,  'Viruses, 
•Enteroviruses,  'Rotaviruses,  'Sedimentation, 
•Lime,  Chemical  oxygen  demand,  Suspended 
solids,  Clarifloc  treatment. 

High  quality  effluents  suitable  for  crop  irrigation 
can  be  produced  by  lime  and  Clarifloc  treatment  of 
raw  domestic  wastewaters:  in  laboratory  jar-test 
experiments  the  average  percentage  removals  were 
99.999  for  fecal  coliforms,  99-99.9  for  salmonellae, 
99.9-100  for  total  parasites  and  99-99.9%  for  rota- 
virus. The  average  removals  of  COD  and  suspend- 
ed solids  were  79-87  and  97%  respectively.  Clari- 
floc treatment  was  marginally  better  than  that 
achieved  by  lime.  (Author's  abstract) 
W89- 12790 


NEW  TECHNIQUE  FOR  THE  ENUMERATION 
OF  ROTAVIRUSES  IN  WASTEWATER  SAM- 
PLES. 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 12793 


REMOVAL  EFFICIENCIES  OF  rNDICATOR 
MICRO-ORGANISMS  IN  SEWAGE  TREAT- 
MENT PLANTS. 

Iwate  Univ.,  Morioka  (Japan).  Dept.  of  Civil  Engi- 
neering. 

T.  Omura,  M.  Onuma,  J.  Aizawa,  T.  Umita,  and  T. 
Yagi. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  119-124,  July  19,  1989.  4  fig,  1  tab,  8 
ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Trickling  filters,  'Coliforms,  'En- 
teric bacteria,  'Bacteriophage,  Disinfection,  Chlor- 
ination. 

The  removal  of  coliform  bacteria,  enterococcus 
bacteria,  and  coliphages  in  two  sewage  treatment 
plants,  one  using  the  activated  sludge  process  and 
the  other  using  a  high-rate  trickling  filter,  was 
investigated  over  a  period  of  one  year.  Coliform 
and  enterococcus  bacteria  were  removed  with 
equal  efficiency  by  the  two  plants,  but  coliphages 
were  removed  more  efficiently  by  the  activated 
sludge  process.  Experiments  on  the  mechanism  of 
removal  revealed  that  it  was  mainly  due  to  adsorp- 
tion on  the  activated  sludge  and  on  the  slime  in  the 
trickling  filter.  Die-off  of  the  microorganisms 
seemed  to  play  a  minor  role  in  the  reduction  in 
counts.  The  treated  sewage  was  disinfected  by 
chlorination  prior  to  discharge  into  the  receiving 
water.  No  coliforms  were  detected  in  the  chlorin- 
ated effluents  when  they  had  chlorine  residuals  in 
the  range  of  0-1.521  mg/L.  However,  enterococci 
were  detected  when  chlorine  residuals  dropped 
below  0.598  mg/L.  Coliphages  proved  to  be  the 
most  resistant  organisms  and  they  were  generally 
detected  throughout  the  range  of  chlorine  residuals 
encountered.  (Author's  abstract) 
W89- 12796 


AEROSOLIZED  ENTERIC  BACTERIA  AND  VI- 
RUSES GENERATED  BY  SPRAY  IRRIGATION 
OF  WASTEWATER. 

Hebrew    Univ.    of  Jerusalem    (Israel).    Graduate 


School  of  Applie  Science  and  Technology. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12798 


INACTIVATION  OF  HEALTH-RELATED 
MICROORGANISMS  IN  WATER  BY  DISIN- 
FECTION PROCESSES. 

North   Carolina   Univ.,   Chapel    Hill.    School   of 

Public  Health. 

M.  D.  Sobsey. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  179-195,  July  19,  1989.  7  tab,  130  ref. 

Descriptors:  'Water  treatment,  'Disease,  'Drink- 
ing water,  'Disinfection,  'Wastewater  treatment, 
Enteric  bacteria,  Viruses,  Enteroviruses,  Parasites, 
Bactericides,  Viricides,  Chlorine,  Chloramines, 
Chlorine  dioxide,  Chlorination,  Public  health,  Re- 
views. 

The  recent  literature  on  disinfection  of  health- 
related  microorganisms  in  water  and  wastewater  is 
reviewed.  There  is  now  considerable  evidence  that 
traditional  microbial  indicators  of  water  and 
wastewater  quality,  e.g.  total  and  fecal  coliform 
bacteria,  are  inadequate  to  predict  the  presence  or 
disinfection  responses  of  several  important,  newly 
recognized  bacterial,  viral  and  protozoan  patho- 
gens. The  response  to  disinfection  of  waterborne 
microbial  pathogens  and  potential  indicators  of 
recent  recognition  and  public  health  concern  is 
emphasized.  These  organisms  include  heterotro- 
phic plate  count  bacteria,  frank  and  opportunistic 
bacterial  pathogens,  e.g.  Campylobacter  jejuni, 
Yersinia  enterocolytica,  non-tubercular  mycobac- 
teria, Legionella  spp.  and  pseudomonads;  coli- 
phage  indicators  and  enteric  viruses,  e.g.  hepatitis 
A  virus,  rotaviruses  and  Norwalk  virus;  and  proto- 
zoan pathogens,  e.g.  Giardia  lamblia,  Cryptospori- 
dium, and  the  free-living  amoeba  (  e.g.  Acantha- 
moeba  spp.  and  Negleria  spp.).  The  response  of 
these  organisms  to  widely  used,  traditional  disin- 
fectants, e.g.  free  and  combined  chlorine,  and  to 
disinfectants  of  more  recent  interest,  e.g.  ozone, 
chlorine  dioxide  and  UV  light,  are  reviewed.  An 
attempt  was  made  to  identify  the  variety  of  factors 
influencing  disinfection  efficiency,  especially  those 
that  interfere  with  disinfection.  It  is  apparent  that 
traditional  microbial  indicators,  e.g.  total  and  fecal 
coliforms,  are  more  sensitive  to  disinfection  than 
such  pathogens  of  recent  concern  as  mycobacteria, 
enteric  viruses  and  protozoan  cysts.  Therefore, 
efforts  must  be  continued  to  find  more  reliable 
indicators  of  disinfection  efficiency  and  microbial 
water  quality  and  improved  methods  for  water  and 
wastewater  disinfection.  (Author's  abstract) 
W89- 12806 


STATISTICS  OF  MICROBIAL  DISINFECTION. 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

C.  N.  Haas,  and  B.  Heller. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  197-201,  July  19,  1989.  1  tab,  37  ref. 

Descriptors.  'Water  treatment,  'Wastewater  treat- 
ment, 'Disinfection,  Kinetics,  Statistical  analysis, 
Monte  Carlo  method. 

Engineering  adequate  disinfection  processes  and 
assessing  risks  associated  with  various  disinfection 
options  requires  knowledge  of  the  kinetics  of  mi- 
crobial inactivation  as  a  function  of  design  varia- 
bles (e.g.  dose,  contact  time).  Often  such  informa- 
tion is  obtained  in  batch  studies  and  extrapolated  to 
design  conditions.  By  Monte  Carlo  techniques,  it  is 
shown  that  the  use  of  a  direct  maximum  likelihood 
evaluation  for  two  types  of  data  normally  encoun- 
tered, counts  (PFU  and  CFU)  and  dilution  experi- 
ments (MPN),  leads  to  estimates  of  microbial  inac- 
tivation rate  parameters  having  lower  bias  and 
variance  than  other  data  reduction  normally  em- 
ployed. This  paper  reviews  the  methodology  of 
this  technique  and  provides  the  theory  for  the 
computation  of  confidence  limits  for  parameter 
estimates,  and  discusses  how  the  data  may  be 
checked  for  consistency  (goodness  of  fit  determi- 
nation). (Author's  abstract) 
W89- 12807 
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DISINFECTION  OF  SEWAGE  EFFLUENT 
WITH  PERACETIC  ACID. 

Interox  S.A.,  Widnes  (England). 

M.  G.  C.  Baldry,  and  M.  S.  French. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  203-206,  July  19,  1989.  3  tab. 

Descriptors:  "Wastewater  treatment,  'Disinfec- 
tion,  'Peracetic  acid,  'Chlorine,  'Chlorine  dioxide, 
'Chlorination,  'Conforms,  Activated  sludge  proc- 
ess, Percolating  filter  bed. 

Novel  products  based  on  peracetic  acid  (PAA) 
have  recently  been  developed  for  the  disinfection 
of  sewage  and  sewage  effluents.  The  efficacy  of 
such  products  has  been  assessed  under  both  labora- 
tory and  operational  conditions.  Comparative  labo- 
ratory studies  of  the  effects  of  PAA,  chlorine 
dioxide  and  chlorine  on  indicator  bacteria  in  sec- 
ondary sewage  effluent  have  shown  PAA  to  be  a 
viable  alternative  to  these  halogen  biocides.  In  a 
trial  carried  out  at  two  small  rural  works,  PAA 
was  dosed  into  secondary  effluent  from  either  an 
activated  sludge  plant  or  a  percolating  filter  bed 
prior  to  tertiary  lagoon  treatment.  Low  levels  of 
PAA  greatly  enhanced  the  natural  decline  in  con- 
form levels  across  the  lagoon,  enabling  much 
lower  concentrations  of  bacteria  to  be  discharged 
into  the  receiving  streams.  In  another  trial,  second- 
ary effluent  from  an  activated  sludge  plant  was 
treated  before  discharge  into  a  stream  leading  to 
the  sea.  Coliform  concentrations  were  greatly  re- 
duced along  the  watercourse  downstream  from  the 
plant.  (Author's  abstract) 
W89-12808 


COMPARATIVE  RESISTANCE  OF  BACTERIO- 
PHAGES ACTIVE  AGAINST  BACTEROIDES 
FRAGILIS  TO  TNACTTVATION  BY  CHLORTN- 
ATION  OR  ULTRAVIOLET  RADIATION. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12811 


RNA  COLTPHAGE  QBETA  AS  A  BIOINDICA- 
TOR  OF  THE  ULTRAVIOLET  DISINFECTION 
EFFICTENCY. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
N.  Kamiko,  and  S.  Ohgaki. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  227-231,  July  19,  1989.  9  fig,  6  ref. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Disinfection,  'Ultraviolet  radiation,  'Bac- 
teriophage, Kaolin,  Activated  sludge,  Suspended 
solids. 

F-specific  RNA  coliphage  QBeta  was  used  for 
evaluating  the  factors  (UV  absorbents  and  sus- 
pended solids)  affecting  UV  disinfection  efficiency 
in  water/wastewater  treatment.  QBeta  was  an  ade- 
quate bioindicator  for  measuring  actual  UV  intensi- 
ty profiles  because  of  its  high  consistency  and 
reproducibility.  The  effect  of  suspended  solids 
(kaolin  and  activated  sludge)  on  UV  disinfection 
efficiency  depended  on  the  UV  reflection  charac- 
teristics of  suspended  solids.  (Author's  abstract) 
W89-12812 


STUDY  OF  MICROBIAL  QUALITY  AND  TOX- 
ICITY OF  EFFLUENTS  FROM  TWO  TREAT- 
MENT PLANTS  USED  FOR  IRRIGATION. 

Universidad  Politecnica  de  Valencia  (Spain).  Dept. 

of  Hydraulic  and  Environmental  Engineering. 

I.  Amoros,  J.  L.  Alonso,  and  I.  Peris. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  243-246,  July  19,  1989.  2  fig,  2  tab,  17 

ref. 

Descriptors:  'Wastewater  treatment,  'Water  reuse, 
'Wastewater  utilization,  'Irrigation,  'Water  qual- 
ity, 'Bacterial  analysis,  'Public  health,  Colifonns, 
Streptococcus,  Salmonella,  Vibrio. 

A  study  of  the  health  risks  associated  with  treated 
wastewater  to  be  reused  for  irrigation  of  grapes 
was  carried  out.  Effluents  from  two  treatment 
plants  were  analyzed:  Effluent  1,  from  a  mixed 
industrial  and  urban  treatment  plant  (which  was 
stored  mixed  with  freshwater  in  a  ratio  of  1:1);  and 


Effluent  2,  from  an  urban  treatment  plant.  Total 
coliforms,  fecal  colifonns,  and  fecal  streptococci 
levels  were  used  as  indicators  of  the  health  risks  of 
the  grapes.  Effluent  1  showed  the  highest  levels  of 
fecal  pollution  with  maximum  values,  enumerated 
by  the  most  probable  number  technique,  above  10 
billion  for  total  conforms,  10  million  for  fecal 
coliforms,  and  10,000  for  fecal  streptococci.  Efflu- 
ent 2  had  lower  levels  of  fecal  pollution  than 
Effluent  1,  with  maximum  values  above  10  million 
for  total  coliforms,  1  million  for  fecal  coliforms, 
and  100  for  fecal  streptococci.  The  different  levels 
of  fecal  pollution  found  in  the  wastewaters  during 
the  various  months  and  the  fact  that  Salmonella 
and  Vibrio  cholerae  were  found  on  only  two  occa- 
sions indicate  that  the  health  risks  of  wastewater 
used  for  irrigation  depend  not  only  on  the  season 
of  the  year  and  on  the  temperature,  but  also  on  the 
length  of  time  that  the  wastewater  is  stored.  De- 
spite the  high  levels  of  fecal  indicators  found  in  the 
wastewaters  and  the  positive  results  of  Salmonella 
and  V.  cholerae,  bacteriological  examinations  of 
the  grapes  gave  negative  results  in  all  tests.  While 
the  bacteriological  counts  for  the  wastewaters 
were  higher  than  those  recommended  by  the  EPA 
(1000  fecal  coliforms/100  ml)  for  irrigation  water, 
it  does  not  appear  that  the  consumption  of  grapes 
irrigated  with  these  wastewaters  constitutes  a 
health  risk.  (Sand-PTT) 
W89-12814 


PLASMID-DETERMINED  RESISTANCE  TO 
SILVER  IN  ENTEROBACTER  CLOACAE  ISO- 
LATED FROM  SEWAGE. 

Yamanashi  Medical  Coll.  (Japan).  Dept.  of  Envi- 
ronmental Health. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12822 


VIRUSES  ISOLATED  FROM  ACTIVATED 
SLUDGES,  1984-1986. 

Kitakyushu    Municipal    Inst,    of    Environmental 

Health  Sciences  (Japan). 

M.  Nashida,  E.  Shimohara,  S.  Sugishima,  and  M. 

Kaneko. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  279-282,  July  19,  1989.  3  fig,  2  tab,  5 

ref. 

Descriptors:  'Culturing  techniques,  'Viruses,  'Ac- 
tivated sludge,  'Wastewater  treatment,  Enterovir- 
uses, Adenoviruses,  Reoviruses,  Poliovirus,  Echo- 
virus,  Coxsackie  virus. 

In  a  3-year  survey  of  viruses  in  activated  sludges 
from  sewage  treatment  plants,  during  1984-86,  en- 
teroviruses (polio,  coxsackie  B  and  echo),  adeno- 
viruses and  reoviruses  were  detected.  Viruses  were 
eluted  from  sludges  by  the  method  using  3%  beef 
extract  (pH  9).  Viruses  (663  total)  were  isolated 
from  276  samples  tested.  Of  these  samples,  266 
(96%)  were  positive  for  one  or  more  viruses.  The 
number  of  viruses  isolated  could  be  identified  as 
104  polioviruses,  188  coxsackie  B  viruses,  65  echo- 
viruses,  150  adenoviruses,  137  reoviruses  and  19 
unidentified  viruses.  Seasonal  fluctuations  of  enter- 
oviruses isolated  were  observed.  The  cell  culture 
systems  for  isolation  of  viruses  were  BGM,  Vero, 
FL,  HeLa,  primary  African  green  monkey  kidney 
and  RD-18S  (clone  cell  line  of  RD  cells);  BGM 
cells  were  useful  for  isolation  of  polioviruses  and 
coxsackie  B  viruses;  Vero  cells  were  of  use  for 
isolation  of  reoviruses;  RD-18S  cells  were  useful 
for  echoviruses;  FL  and  HeLa  could  be  effectively 
used  for  adenoviruses.  Virus  concentrations  in 
sludges  were  assayed  by  the  plaque  method  using 
BGM  cells.  Mean  concentration  values  for  entero- 
viruses were  1.4  and  7.4  pfu/ml  for  1985  and  1986, 
respectively,  with  ranges  of  0.2-3.8  and  0.7-21.1 
pfu/ml.  (Author's  abstract) 
W89-12823 


IMPACT  OF  WASTEWATER  TREATMENT  ON 
HELMINTH  EGGS. 

Nancy-1   Univ.  (France).  Faculte  de  Pharmacie. 

J.  Schwartzbrod,  J.  L.  Stien,  K.  Bouhoum,  and  B. 

Baleux. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  295-297,  July  19,  1989.  2  tab,  13  ref. 


Descriptors:  'Water  reuse,  'Wastewater  utiliza- 
tion, 'Irrigation  water,  'Wastewater  treatment, 
'Activated  sludge,  'Sand  filters,  'Parasites, 
Lagoon  treatment,  Helminth  eggs,  Filtration, 
Wastewater  lagoons. 

In  countries  with  limited  water  resources,  using 
wastewater  for  crop  irrigation  presents  an  impor- 
tant alternative.  However,  this  can  pose  risks  to 
both  human  and  animal  populations.  A  study  inves- 
tigated the  impact  of  different  wastewater  treat- 
ments-activated sludge,  lagoon  treatment,  and 
sand  filtration--on  helminth  eggs.  Among  the  three 
treatments,  lagoon  treatment  was  the  most  efficient 
in  eliminating  helminth  eggs,  with  100%  of  the 
eggs  being  removed  from  the  effluent  from  the 
stabilization  basins.  The  activated  sludge  and  sand 
filtration  treatments  reduced  the  number  of  eggs 
by  77.7  and  98.8%,  respectively.  Most  of  the  eggs 
were  found  in  the  sludge  and  sediments,  with  from 
160-340  eggs/100  g  wet  matter.  While  the  lagoon 
treatment  ensures  optimal  removal  of  parasites, 
allowing  the  eventual  reuse  of  the  treated  effluent 
for  agricultural  purposes,  the  contaminated  sludge 
poses  a  problem  which  this  treatment  method  does 
not  address.  Further  studies  will  be  necessary  to 
determine  the  viability  and  infectivity  of  these 
eggs.  (Sand-PTT) 
W89- 12827 


WASTEWATER  TREATMENT  TRENDS  TN 
ALASKA'S  COASTAL  COMMUNITIES. 

Alaska  Area  Native  Health  Service,  Anchorage. 
J.  A.  Cram. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,   Vol.   61,  No.   7,  p   1186-1189,   2  ref. 

Descriptors:  'Wastewater  treatment,  'Alaska, 
'Rural  areas,  'Wastewater  facilities,  Sludge  dis- 
posal, Primary  wastewater  treatment. 

Limited  state  and  federal  funding  programs  in  the 
1960's  resulted  in  the  construction  of  wastewater 
collection  systems  in  several  coastal  communities 
in  Alaska.  During  the  early  1970's,  approximately 
10  secondary  treatment  plants  were  constructed  in 
Alaskan  coastal  communities  by  the  Indian  Health 
service  and  the  state/EPA  construction  grants  pro- 
gram supported  the  construction  of  approximately 
10  similar  facilities  in  larger  communities.  After  the 
Clean  Water  Act  was  implemented  in  1972,  larger 
cities  situated  along  the  coastal  states  realized  that 
a  national  policy  requiring  secondary  treatment 
would  be  impractical.  The  1977  amendments  to  the 
Clean  Water  Act  allowed  some  coastal  locations 
where  ocean  discharge  would  not  cause  environ- 
mental damage  to  discharge  wastewater  into  the 
ocean.  The  regulations  made  it  difficult  for  many 
villages  to  qualify  because  they  applied  only  to 
existing  outfalls  and  required  an  exhaustive  envi- 
ronmental evaluation  and  annual  testing  to  show 
no  potential  deterioration  of  the  marine  environ- 
ment. Special  provisions  were  established  so  that 
coastal  villages  could  address  their  sanitation, 
public  health,  and  economic  priorities.  The  revised 
village  program  required  less  data  to  evaluate  the 
suitability  of  primary  treatment,  discharge  of  only 
domestic  waste,  and  acceptable  collection  systems 
in  the  communities  with  new  outfalls.  Preliminary 
waiver  applications  for  77  Alaskan  Native  commu- 
nities were  made  by  the  Alaska  Area  Native 
Health  Service  (AANHS)  in  1978.  On-site  investi- 
gations and  mathematical  calculations  provide  the 
means  to  evaluate  the  feasibility  of  outfalls  for 
ocean  disposal  of  wastewater.  Several  methods  of 
primary  wastewater  treatment  have  been  used  in 
Alaskan  villages.  Recently  constructed  treatment 
plants  use  screening,  primary  clarifiers,  or  septic 
tanks.  All  primary  treatment  facilities  installed  by 
the  AANHS  have  consisted  of  community  septic 
tanks.  Alaska  has  two  primary  wastewater  treat- 
ment plants  that  apply  only  screening.  As  of  1987, 
primary  treatment  was  redefined  to  include  set- 
tling, and  scum  removal  to  achieve  30%  BOD  and 
suspended  solids  removal.  Simplified  primary 
wastewater  treatment  processes  allow  system  oper- 
ators to  spend  more  time  on  the  operation  of  their 
water  supplies,  water  treatment  systems,  and 
wastewater  collection  systems  and  keep  operation- 
al costs  to  a  minimum.  (Geiger-PTT) 
W89-12843 
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PLANNING  FOR  WASTEWATER  TREAT- 
MENT IN  SAO  PAULO. 

HIDROSERVICE    -    Engenharia    de    Projectos 

Ltda.,  Sao  Paulo  (Brazil). 

J.  M.  Costa  Rodrigues,  and  E.  Pacheco  Jordao. 

Journal-Water      Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  7,  p  1191-1197,  July  1989.  1 

tab. 

Descriptors:  *Future  planning,  *Project  planning, 
'Brazil^  'Wastewater  treatment,  Wastewater  facili- 
ties, Activated  sludge,  Dewatering,  Primary 
wastewater  treatment,  Secondary  wastewater 
treatment. 

Completion  of  the  Serra  hydroelectric  project 
changed  the  drainage  conditions  of  Sao  Paulo  and 
posed  unique  sanitation  problems  for  the  area.  The 
development  of  the  wastewater  treatment  system 
in  Sao  Paulo  was  a  convoluted  process  hampered 
by  economic  factors,  explosive  population, 
growth,  and  excessive  management  turnover.  In- 
dustrial and  domestic  wastewaters  were  routed 
into  Billings  Reservoir  posing  poor  sanitation  as 
population  grew.  In  1927,  the  first  interceptor  was 
built  in  Sao  Paulo  which  is  still  in  operation  today. 
By  1932  the  city  had  its  first  wastewater  treatment 
plant.  Later  two  other  facilities,  the  Vila  Leopol- 
dina  and  Pinheiros  came  into  operation  in  1956  and 
1971,  respectively.  A  treatment  plant  in  Suzano 
City  was  established  in  1976  to  convey  the  metro- 
politan area's  east-zone  wastewater  flow.  The  first 
module  of  the  Barueri  treatment  plant  was  com- 
missioned in  early  1988.  The  ABC  plant  was  de- 
signed to  treat  15  cu  m/sec  of  total  flow  with  five 
3-cu  m/sec  modules.  The  treatment  units  featured 
at  each  of  the  above-mentioned  treatment  plants 
are  tabulated.  Most  of  the  plants  contain  pumping 
stations,  coarse  bar  racks,  fine  screens,  primary 
clarifiers,  primary  sludge  degritters,  primary 
sludge  thickeners,  digestors,  and  digested  sludge 
dewatering  devices.  (Geiger-PTT) 
W89-12844 


W89-12845 

PERFORMANCE  OF  A  PILOT-SCALE  WATER 
HYACINTH-BASED  SECONDARY  TREAT- 
MENT SYSTEM. 

Azurea,  Inc.,  Fort  Pierce,  FL. 

T.  A.  DeBusk,  K.  R.  Reddy,  T.  D.  Hayes,  and  B. 

R.  Schwegler. 

Journal-Water      Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  7,  p  1217-1224,  July  1989.  6 

fig,  2  tab,  24  ref. 

Descriptors:  'Wastewater  treatment,  'Water  hya- 
cinth, •  Pilot  plants,  *  Biological  wastewater  treat- 
ment, 'Retention  time,  Biochemical  oxygen 
demand,  Domestic  wastes,  Nitrogen  removal, 
Phosphorus  removal,  Suspended  solids,  Macro- 
phytes,  Sedimentation,  Mosquitoes. 

A  1-yr  study  was  conducted  to  evaluate 
wastewater  treatment  performance  of  four  water 
hyacinth  raceways  (0.1  ha  each)  that  received  pri- 
mary domestic  effluent  at  hydraulic  retention  times 
(HRT)  of  3,  6,  12,  and  24  days.  A  raceway  operat- 
ed at  a  relatively  short  HRT  (6  days)  provided 
high  rates  of  BOD5  and  suspended  removal  but 
low  rates  of  N  and  P  removal.  Reductions  in  fecal 
coliform  concentrations  at  this  same  HRT  aver- 
aged only  one  order  of  magnitude.  Removal  rates 
(mass  per  unit  area  basis)  for  BOD  5,  suspended 
solids,  nitrogen  and  phosphorus  decreased  with 
increasing  HRT,  whereas  percentage  removal  rates 
increased  and  effluent  constituent  concentrations 
decreased  with  increasing  HRT.  Microcosm  stud- 
ies using  water  hyacinth  systems  operated  at  a  6- 
day  HRT  demonstrated  that  BODS  and  suspended 
removal  are  not  influenced  by  plant  harvest 
regime.  Plant  harvest  regime  also  had  little  affect 
on  sedimentation.  The  water  hyacinth  raceways 
did  not  produce  objectionable  odors,  but  they  did 
provide  a  suitable  environment  for  mosquito  devel- 
opment. (Author's  abstract) 
W89-12846 


LARGE  USER'S  PERSPECTIVE. 

General  Motors  Corp.,  Detroit,  MI. 

R.  A.  Smith. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  7,  p  1198-1205,  July  1989. 

Descriptors:  'Wastewater  treatment,  'Cost  alloca- 
tion, 'Wastewater  facilities,  'Cost  analysis,  User 
costs. 

Wastewater  rates  should  maintain  the  operational 
and  financial  stability  and  health  of  a  treatment 
facility;  be  based  on  the  cost-of-service;  and  avoid 
any  customer  cross-class  subsidization.  The  ele- 
ments that  enter  into  the  pricing  and  availability  of 
wastewater  services  are  of  great  interest  to  the 
large  industrial  user  because  service  costs  directly 
affect  their  competitiveness.  Cost-based  rates  help 
users   select   resources   more   efficiently   because 
rates  are  based  on  more  accurate  price  signals. 
Contracts  properly  design  rates  and  the  treatment 
facility/large  user  relationship.  It  is  important  for 
wastewater  facilities  to  develop  an  understanding 
of  large  users,  their  problems,  and  ways  to  cope 
with  adverse  impacts.  The  discharger  should  con- 
sider embedded  or  historical  costs  as  the  basis  for 
determining  revenue  requirements,  cost  allocation, 
and  rate  design;  wastewater  facility  operation  as  a 
self-supporting  enterprise  account,  with  the  bene- 
fits of  any  grants  or  outside  funding  shared  appro- 
priately by  all  customers  and  with  revenue  subsi- 
dies derived  from  services  or  sources  other  than 
wastewater  minimized;  rates  that  track  cost-causa- 
tion patterns  of  wastewater  facility  operations,  in- 
cluding appropriate  cost  allocation  for  effluent  dis- 
charge loadings  and  low-level  effluent  concentra- 
tions that  reduce  treatment  plants  costs;  cost-based 
rates  for  all  customer  classes,  avoidance  of  or,  at 
least,  a  minimal  interclass  subsidy;  and  minimum 
use  of  noncost-based  rate  forms  as  inverted  rates, 
flat  rates,  lifeline  rates,  and  marginal  cost-based 
rates.  The  rate  design  for  the  large  industrial  dis- 
charger typically  includes  a  customer  charge,  a 
demand-related  fixed  charge,   and  a  variable  or 
commodity  charge.  Special  contracts,  connections, 
extensions,  expansions,  and  special  arrangements, 
and   financing  expansion  are  discussed.   (Geiger- 
PTT) 


AMMONIA  REMOVAL  USING  OVERLAND 
FLOW. 

J.  Zirschky,  D.  Crawford,  L.  Norton,  S.  Richards, 
and  D.  Deemer. 

Journal-Water  Pollution  Control  Federation 
JWPFA5,  Vol.  61,  No.  7,  p  1225-1232,  July  1989.  1 
fig,  11  tab,  Href. 

Descriptors:  'Wastewater  treatment,  'Ammonia, 
'Nitrogen  removal,  'Overland  flow,  Surface 
runoff,  Pilot  plants,  Monitoring. 

The  Duck  Creek  Wastewater  Treatment  Plant, 
Garland,  Texas,  implemented  a  program  of  over- 
land flow  to  reduce  the  level  of  ammonia  in  ad- 
vanced secondary  effluent.  Five  overland  flow  ter- 
races were  constructed,  three  measuring  140  m 
wide  and  91  m  from  top  to  bottom  of  the  slope 
(ten-aces  A,  B,  and  C).  The  remaining  two  were 
the  same  length,  but  70  m  wide  (terraces  D  and  E). 
Applications  on  terraces  A,  B,  and  C  were  con- 
ducted by  full-circle  impact  sprinklers.  Terrace  D 
used  low  pressure  fan  nozzles,  and  Terrace  E  used 
gated  pipe.  Various  application  rates  were  tried  on 
each  slope.  Monitoring  for  ammonia,  BOD,  and 
suspended  solids  was  conducted  on  samples  taken 
from  the  applied  wastewater,  the  runoff  down  the 
terraces,  and  the  effluent  from  each  terrace.  Over- 
land flow  was  found  very  effective  in  removing 
ammonia  from  advanced  secondary  effluent.  At 
application  rates  up  to  0.43  cu  m/m-hr  and  terrace 
lengths  of  60  m,  ammonia-nitrogen  removal  effi- 
ciencies of  greater  than  97%  were  achieved.  Appli- 
cation devices  did  not  affect  treatment  perform- 
ance, although  sprinklers  provided  better  treat- 
ment for  higher  application  rates  or  shorter  ter- 
races. (Geiger-PTT) 
W89-12847 


PEAK  SEWAGE  FLOW  RATE:  PREDICTION 
AND  PROBABILITY. 

Denver  Wastewater  Management  Div.,  CO. 

J.  B.  Gaines. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  7,  p  1241-1248,  July  1989.  6 

fig,  6  tab,  8  ref. 


Descriptors:  'Wastewater  treatment,  'Mathemati- 
cal models,  'Theoretical  analysis,  'Flow  rates, 
Flow  measurement,  Regression  analysis. 

The  source  of  peak  flow  factor  criteria  for  sewers 
in  Denver,  Colorado,  was  investigated  and  its 
origin  traced  with  some  observations  regarding  its 
derivation  and  relationship  to  reality.  A  series  of 
equations  for  predicting  observed  reality  at  differ- 
ent intervals  were  developed  using  linear  regres- 
sion analysis.  Identical  analyses  were  performed  on 
the  weighted  data  using  the  Statistical  Package  for 
the  Social  Sciences  program  to  determine  the  in- 
stantaneous peak,  maximum  1-hr,  maximum  6-hr 
and  minimum  1-hr  flow  factors  in  units  of  liters/ 
sec,  cfs,  and  mgd.  There  was,  in  general,  a  consid- 
erable difference  between  the  derived  flow  factors 
and  those  calculated  using  the  original  equations. 
The  proper  way  to  calculate  future  sewer  flow 
rates  is  to  multiply  the  expected  average  flow  rate 
times  an  appropriate  peaking  factor  then  add  the 
anticipated  ratio  of  infiltration  to  inflow.  Factors 
of  probability  and  risk  in  the  design  of  the  sanitary 
sewer  should  also  be  considered.  (Geiger-PTT) 
W89-12849 


ELIMINATION  OF  SULPHUR  COMPOUNDS 
FROM  WASTEWATER  BY  THE  ROOT  ZONE 
PROCESS:  I.  PERFORMANCE  OF  A  LARGE- 
SCALE  PURIFICATION  PLANT  AT  A  TEX- 
TILE FINISHING  ENDUSTRY. 
Gesamthochschule  Kassel  (Germany,  F.R.).  Dept. 
of  Ecochemistry. 
M.  Winter,  and  R.  Kickuth. 

Water  Research  WATRAG,  Vol.  23,  No.  5,  p  535- 
546,  May  1989.  10  fig,  8  tab,  45  ref. 

Descriptors:  'Wastewater  treatment,  'Textile  mill 
wastes,  'Sulfur,  'Biological  wastewater  treatment, 
•Nutrient  removal,  'Root  zone,  Sulfates,  Sulfur 
compounds,  Marsh  plants,  Wetlands,  Rhizosphere. 

The  Root  Zone  methods  removes  sulfur  from 
wastewater  by  sending  effluent  through  a  sealed 
bed  of  soil  planted  with  helophytes.  Operational 
experiences  in  the  purification  of  textile  finishing 
effluent  on  beds  of  Phragmites  communis  Trin. 
using  the  Root  Zone  system  are  considered.  In  a 
0.44  ha  section  of  a  Root  Zone  plant  of  19  ha  on 
average  76%  of  COD  and  82%  of  total-sulfur  load, 
equivalent  to  27  t  02/ha/yr  and  3.5  t  sulfur/ha/yr, 
respectively,  were  removed  from  the  wastewater. 
Despite  a  lack  of  nutritive  salts  in  the  effluent  there 
has  so  far  been  no  need  to  use  fertilizers  to  support 
the  process.  The  Root  Zone  system  can  adapt  to  a 
different  effluent  quality  in  1-3  wk.  Over  the  12-yr 
operational  period  there  have  been  no  breakdowns 
in  purification  performance  despite  loading  with  a 
broad  and  often  changing  variety  of  industrial 
chemicals.  (Author's  abstract) 
W89-12858 

ELIMINATION  OF  SULPHUR  COMPOUNDS 
FROM  WASTEWATER  BY  THE  ROOT  ZONE 
PROCESS:  II.  MODE  OF  FORMATION  OF 
SULPHUR  DEPOSITS. 

Gesamthochschule  Kassel  (Germany,  F.R.).  Dept. 

of  Ecochemistry. 

M.  Winter,  and  R.  Kickuth. 

Water  Research  WATRAG,  Vol.  23,  No.  5,  p  547- 

560,  May  1989.  8  fig,  14  tab,  26  ref. 

Descriptors:  'Sulfur,  'Nutrient  removal,  'Biologi- 
cal wastewater  treatment,  'Wastewater  treatment, 
•Root  zone,  'Fate  of  pollutants,  Sulfur  com- 
pounds, Sulfates,  Path  of  pollutants,  Leaching, 
Rhizosphere,  Volatilization,  Marsh  plants. 

In  a  0.44  ha  technical  Root  Zone  plant,  which  was 
8  yr  old,  82%  of  sulfur  brought  in  with  the  effluent 
was  eliminated.  For  proving  the  solidity  of  the 
Root  Zone  method  for  wastewater  treatment,  it  is 
important  to  know  whether  the  sulfur  compounds 
are  shifted  outside  the  system  thus  causing  harm, 
or  whether  they  remain  inside  the  Root  Zone  in 
any  stable  form.  Chemical  analysis  of  the  various 
compartments  within  and  outside  the  ecosystem, 
e.g.  water,  air,  soil,  plant,  allowed  a  balancing  of 
sulfur  compounds.  Results  indicated  that  only 
small  amounts  of  sulfur  could  have  been  volatilized 
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into  the  atmosphere  or  leached  vertically  into  the 
drainage.  Only  1%  of  inflowing  sulfur  was  ab- 
sorbed by  the  plant  shoots.  A  large  amount  of 
sulfur  compounds  was  found  as  a  deposit  in  the  soil 
of  the  Root  Zone  system.  Sulfur  compound  deficits 
in  the  outlet  are  more  or  less  accounted  for  by  the 
sulfur  deposits.  Thiosulfate  is  converted  to  elemen- 
tal sulfur  which  is  deposited  in  the  soil  at  a  rate  of 
1.3  t  S/ha/yr  or  31%  of  inflowing  S  quantity. 
Thiosulfate  is  converted  to  organic  sulfur  in  the 
form  of  humic  S,  e.g.  sulfur  ester,  and  accumulated 
at  a  rate  of  1.0  t  S/ha/yr  or  25%  of  inflowing  S 
quantity.  S  and  organic  S  are  stable,  long-term 
deposit  forms.  Sulfide  and  sulfate,  which  are  short- 
term  deposit  forms,  represent  only  a  small  percent- 
age of  S  deposits  in  the  soil.  Biological  conversions 
in  the  aerobic/anaerobic  mosaic  structure  of  the 
soil  as  well  as  soil  chemical  reactions  take  part  in 
these  sulfur  conversions  in  the  Root  Zone  process. 
The  Root  Zone  method  features  intensive  humus 
formation  which  fixes  carbon,  sulfur  and  nitrogen 
compounds  and  counteracts  the  anthropogenic 
production  of  COx,  S02  and  NOx  in  the  atmos- 
phere. (Author's  abstract) 
W89-12859 

COMPARISON  OF  THE  BIOSORPTION  AND 
DESORPTION    OF    HAZARDOUS    ORGANIC 
POLLUTANTS    BY    LIVE    AND    DEAD    BIO- 
MASS.  .  s    „ 
McMaster  Univ.,   Hamilton   (Ontario).   Dept.   ot 
Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 12860 


SLAUGHTERHOUSE  EFFLUENT  TREAT- 
MENT BY  THERMOPHILIC  AEROBIC  PROC- 

ESS 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

D.  Couillard,  S.  Gariepy,  and  F.  T.  Tran. 

Water  Research  WATRAG,  Vol.  23,  No.  5,  p  573- 

579,  May  1989.  4  fig,  3  tab,  44  ref.  NSERC  Grant 

No.  A-3711.  FCAR  87  Grant  No.  As-246. 

Descriptors:  'Biological  wastewater  treatment, 
♦Food-processing  wastes,  *Wastewater  treatment, 
•Phosphates,  Activated  sludge,  Aerobic  bacteria, 
Mathematical  models,  Kinetics,  Growth  rates,  Res- 
piration. 

A  pig  slaughterhouse  effluent  was  submitted  to 
laboratory  runs  in  order  to  assess  the  potentiality 
of  the  thermophilic  aerobic  process  for  the  treat- 
ment of  meat  processing  industry's  effluents.  A 
mixed  aerobic  bacterial  culture  was  successfully 
maintained  at  52  and  58  degrees  in  a  semi-continu- 
ously  fed  bioreactor,  without  recycling  the  cells. 
Operation  was  conducted  at  6,  12,  18,  24,  and  30  ro- 
of solids  retention  time.  Over  93%  of  the  chemical 
oxygen  demands  (CODs)  were  removed  during  the 
treatment  at  52  degrees  for  all  the  retention  times 
investigated,  as  compared  to  86%  of  removal  at  58 
degrees,  with  an  exception  for  the  case  of  6  hr 
retention  time.  Reduction  of  phosphorus  in  the 
form  of  orthophosphate  ranged  between  72-90% 
with  the  best  efficiency  noted  at  52  degrees  and  6 
hr  retention  time.  Extremely  high  specific  utiliza- 
tion rates  were  observed  and  revealed  that  the 
process  is  about  10  times  faster  than  the  mesophilic 
process  for  slaughterhouse  effluent  treatment.  Bio- 
kinetic  parameters  of  maximal  specific  growth  rate 
and  endogenous  respiration  coefficient  (kd)  were 
evaluated  by  fitting  to  appropriate  mathematical 
models.  They  were  found  superior  to  those  report- 
ed in  the  literature  for  the  mesophilic  process,  with 
the  exception  of  the  Y  (actual  yield)  coefficient 
which  is  of  the  same  magnitude.  High  kd  values 
had  a  marked  effect  on  the  apparent  yield  of 
sludges  which  showed  low  values  as  compared  to 
those  found  in  mesophilic  systems.  (Author's  ab- 
stract) 
W89-12862 


Descriptors:  'Sand  filters,  'Filtration,  'Turbidity, 
•Mathematical  models,  'Wastewater  treatment, 
•Water  treatment,  Theoretical  analysis,  Separation 
techniques. 

A  theoretical  analysis  of  the  backwash  time  and 
the  prediction  of  the  total  turbidity  emerging 
during  a  backwash  operation  was  made  using  a 
mathematical  model  for  rapid  sand  filters.  The 
models  presented  can  be  used  for  an  advance  pre- 
diction of  the  variation  of  the  total  backwash  water 
turbidity  with  respect  to  the  duration  of  the  back- 
wash time.  To  verify  the  predicted  turbidity  vari- 
ations during  backwashing  operation,  experimental 
observations  were  made  during  the  backwashing  of 
a  rapid  sand  filter  at  the  water  works  of  Dehradun, 
U.P.  India.  A  fairly  good  agreement  was  found 
between  the  theoretically  predicted  and  the  experi- 
mentally observed  values  of  the  turbidity  vari- 
ations in  the  backwash  water.  The  presented 
models  can  be  exploited  for  the  management  of 
filter  backwashing  operations.  The  models  could 
also  be  useful  in  the  design  of  the  washwater 
troughs  due  to  an  advance  prediction  of  the  total 
maximum  turbidity  load  that  the  troughs  are  sup- 
posed to  handle.  (Geiger-PTT) 
W89-12863 


GAS-  AND  LIQUID-PHASE  MASS  TRANSFER 
RESISTANCES  OF  ORGANIC  COMPOUNDS 
DURING  MECHANICAL  SURFACE  AER- 
ATION. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
C.  Munz,  and  P.  V.  Roberts. 
Water  Research  WATRAG,  Vol.  23,  No.  5,  p  589- 
601,  May  1989.  9  fig,  5  tab,  64  ref,  append.  U.S. 
EPA  Grant  R-806631. 

Descriptors:  'Aeration,  'Organic  compounds, 
'Activated  sludge  process,  'Wastewater  treatment, 
'Water  treatment,  Mass  transfer,  Oxygen,  Biologi- 
cal wastewater  treatment,  Resistance. 

The  mass  transfer  behavior  of  a  suite  of  six  volatile 
halogenated  organic  compounds  and  oxygen  was 
investigated  in  a  laboratory  scale  reactor  represent- 
ative of  mechanical  surface  aeration  during  activat- 
ed sludge  treatment.  The  rate  of  mass  transfer  of 
the  organics  was  related  to  that  of  oxygen  by  a 
proportionality  factor.  Significant  deviations  were 
observed   for  the  least  volatile  solute  from  the 
expected   constant   value   of  the   proportionality 
factor  under  the  assumption  of  liquid  phase  con- 
trolled mass  transfer.  Data  analysis  and  interpreta- 
tion  according   to   two-resistance    mass   transfer 
models  with  appropriate  correction  for  the  slight 
variation  in  molecular  diffusivities  indicates  that 
the  gas  phase  resistance  to  mass  transfer  is  more 
important  than  previously  assumed.  Based  on  this 
work  and  on  the  data  analysis  of  two  other  studies 
it  is  recommended  that  a  value  for  the  ratio  of  the 
individual  phase  mass  transfer  coefficient  of  the  gas 
to  the  liquid  phase  of  approximately  40  be  used  to 
estimate  the  relative  importance  of  gas  and  liquid 
phase  mass  transfer  resistances  in  mechanical  sur- 
face aeration  under  conditions  of  high  specific 
power  input.  Consequently,  only  compounds  with 
a  dimensionless  Henry's  constant  of  >  or  =  0.55 
can  be  considered  to  exhibit  complete  liquid  phase 
controlled  mass  transfer  behavior.  It  appears  that 
the  liquid  phase  mass  transfer  rate  constant  is  pro- 
portional to  the  square  root  of  the  diffusivity  in 
accordance  with  the  penetration  and  surface  re- 
newal theories.  The  dissolved  constituents  present 
in  treated  wastewater   reduce  the  rate  of  mass 
transfer  of  organic  solutes  and  oxygen  in  a  propor- 
tional fashion.  Since  the  conditions  of  operation 
and  the  observed  rates  of  oxygen  mass  transfer  in 
this  work  are  similar  to  those  encountered  in  the 
field,  there  is  reason  to  believe  that  these  findings 
are  also  valid  under  conditions  typical  of  water 
and  wastewater  treatment.  (Author's  abstract) 
W89-12864 


Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  'Stabilization  ponds,  'Cadmium,  'Chromi- 
um, Pilot  plants,  Adsorption,  Separation  tech- 
niques, Mathematical  models. 

Experiments  on  attached-growth  waste  stabiliza- 
tion ponds  (AGWSP)  were  conducted  to  investi- 
gate the  performance  of  AGWSP  units  that  re- 
ceived Cd  and  Cr  shock  loadings.  Under  the  exper- 
imental conditions  employed,  the  laboratory-scale 
and  pilot-scale  AGWSP  units  had  less  concentra- 
tions of  the  applied  heavy  metals  present  in  the 
effluents  than  those  in  the  effluents  of  the  waste 
stabilization  pond  (WSP)  units  without  attached- 
growth  media.  The  superior  performance  of  the 
AGWSP  units  was  due  to  adsorption  of  the  ap- 
plied heavy  metals  on  the  attached-growth  media. 
An  empirical  model  was  developed  which  could 
satisfactorily  predict  heavy  metal  concentrations  in 
the  AGWSP  and  WSP  effluents  after  heavy  metal 
shock  loadings.  (Author's  abstract) 
W89- 12867 


KINETIC  MODEL  FOR  IDEAL  PLUG-FLOW 
REACTORS. 

Technical  Univ.  of  Istanbul  (Turkey).  Dept.  of 

Environmental  Engineering. 

H.  A.  San. 

Water  Research  WATRAG,  Vol.  23,  No.  5,  p  647- 

654,  May  1989.  2  fig,  4  tab,  19  ref. 

Descriptors:  'Model  studies,  'Plug  flow,  'Bio- 
mass,  'Activated  sludge  process,  'Mathematical 
models,  'Wastewater  treatment,  Finite  difference 
methods,  Differential  equations. 

Simultaneous  differential  equations  of  plug-flow 
reactors  resulting  from  mass  balances  on  substrate 
and  biomass  around  an  infinitesimal  volume  ele- 
ment were  solved  analytically  taking  the  longitudi- 
nal biomass  gradient  into  account  under  steady- 
state  conditions.  A  relationship  between  substrate 
and  biomass  concentrations  and  an  analytical  solu- 
tion for  substrate  and/or  biomass  concentration  as 
a  function  of  hydraulic  residence  time  was  devel- 
oped. Design  examples  indicated  that  results  of 
analytical  solutions  were  in  good  agreement  with 
those  of  differential  equations  obtained  by  the 
finite  difference  method.  A  numerical  method  for 
determination  of  mean  solids  residence  time  was 
developed.  It  was  found  that  kinetic  coefficients 
have  pronounced  effects  upon  mean  solids  resi- 
dence times,  suggesting  that  more  realistic  studies 
reflecting  field  conditions  are  required  for  determi- 
nation of  kinetic  coefficients  and  for  evaluation  of 
treatability  experiments.  (Geiger-PTT) 
W89-12869 

EVALUATION    OF    MANUFACTURED    INO- 
CULA  FOR  USE  IN  THE  BOD  TEST. 

Trinity  Coll.,  Dublin  (Ireland).  Environmental  Sci- 
ences Unit. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-12870 


THEORETICAL   ANALYSIS   OF   BACKWASH 
TTME  IN  RAPH)  SAND  FDLTERS. 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
D.  S.  Bhargava,  and  C.  S.  P.  Ojha. 
Water  Research  WATRAG,  Vol.  23,  No.  5,  p  581- 
587,  May  1989.  5  fig,  4  tab,  3  ref. 


HEAVY  METAL  REMOVAL  IN  ATTACHED- 
GROWTH  WASTE  STABILIZATION  PONDS. 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

C.  Polprasert,  and  K.  Charnpratheep. 

Water  Research  WATRAG,  Vol.  23,  No.  5,  p  625- 

631,  May  1989.  3  fig,  3  tab,  17  ref. 


CHARACTERISTICS  OF  DEPOSITS  IN  COM- 
BINED SEWERS:  CONSEQUENCES  ON 
THEIR  TRANSPORT  (JCARACTERISTIQUES 
DES  DEPOTS  EN  RESEAU  D'ASSAINISSE- 
MENT  UNITAIRE:  CONSEQUENCES  SUR 
LEUR  TRANSPORT). 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserbau,  Wasserguete-  und  Abfallwirts- 
chaft. 

O.  Artieres,  and  G.  Stotz. 

Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
243-246,  1989.  5  fig,  2  tab,  9  ref.  English  summary. 

Descriptors:  'Sewer  hydraulics,  'Combined 
sewers,  'Sewer  systems,  'Sediment  transport,  Or- 
ganic matter,  Sand,  Organic  wastes,  Domestic 
wastes,  Silt,  Cohesion,  Erosion,  Model  studies. 

Deposits  in  combined  sewers  are  composed  of  sand 
particles  from  the  streets  and  organic  domestic 
waste.  Despite  its  small  amount,  this  organic 
matter  has  a  big  influence  on  the  deposit  transport. 
It  produces,  with  the  smaller  silt  particles,  a  cohe- 
sive mixture  that  binds  the  sand  particles  among 
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themselves  and  increases  their  erosion  resistance. 
Many  additional  parameters  complicate  the  study 
of  its  transport  and  its  modeling  of  these  deposits. 
(Author's  abstract) 
W89- 12888 


WATER  QUALITY  MANAGEMENT  IN  THE 
RUHR  AREA. 

Ruhrverband,  Essen  (Germany,  F.R.). 

K.  R.  Imhoff. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  4,  No.  2,  p  119-128,  July  8,  1989.  6 

fig,  2  tab,  22  ref. 

Descriptors:  *Ruhr  River,  'West  Germany, 
•Water  supply  development,  'Water  quality  man- 
agement, 'Water  pollution  control,  Multireservoir 
networks,  Flow  augmentation,  Nonpoint  pollution 
sources,  Wastewater  facilities,  Activated  sludge 
process,  Storm  water,  Tertiary  wastewater  treat- 
ment, Wastewater  lagoons,  Biological  wastewater 
treatment,  Nutrient  removal,  Chemical  precipita- 
tion, Municipal  wastewater,  Phosphorus,  Nitrogen, 
Eutrophication,  Heavy  metals. 

The  Ruhr  River  is  the  major  source  of  water 
supply  for  the  North  Rhine-Westphalian  industrial 
district.  To  ensure  drinking  water  supply  from  the 
river  a  system  of  reservoirs  has  been  constructed 
for  low  flow  augmentation.  Five  additional  river 
impoundments  have  been  built  for  the  abatement  of 
nonpoint  pollution.  The  Ruhr  River  Association 
was  established  in  1913.  Its  first  task  was  the 
reduction  of  coarse  pollution  by  mechanical  treat- 
ment plants.  Activated  sludge  plants  were  intro- 
duced as  early  as  1926.  Developments  continued 
and  presently  tertiary  treatment  is  performed  by 
polishing  lagoons  on  one-third  of  the  Ruhrverband 
plants  and  a  program  of  storage  and  subsequent 
biological  treatment  of  stormwater  is  underway. 
One  important  future  task  is  nutrient  removal  from 
municipal  wastewater  by  chemical  precipitation 
and  biological  processes.  Phosphorus  concentra- 
tions in  river  water  have  to  be  diminished  to  fight 
eutrophication  while  nitrogen  must  be  reduced  be- 
cause of  drinking  water  considerations.  Heavy 
metals  have  to  be  further  controlled  and  organical- 
ly attached  halogens  have  to  be  diminished.  (Au- 
thor's abstract) 
W89-12911 


EXPERIMENTAL  AND  THEORETICAL  STUD- 
IES OF  SULFIDE  GENERATION  IN  SEWER- 
AGE SYSTEMS. 

Monash  Univ.,  Clayton  (Australia).  Dept.  of 
Chemical  Engineering. 

G.  A.  Holder,  R.  VanOorschot,  and  J.  Hauser. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  757-768,  1989.  4  fig,  3  tab,  20  ref. 

Descriptors:  'Sewer  systems,  'Sulfides,  'Industrial 
wastes,  Waste  disposal,  Rotating  drum  reactor, 
Theoretical  analysis,  Slime,  Sanitary  engineering. 

The  measurement  of  sulfide  generation  rates  from 
sewer  slimes  using  a  rotating-drum  reactor  is  de- 
scribed. The  practical  utility  of  this  procedure  for 
assessing  the  contribution  to  sulfide  production 
which  arises  from  the  admission  of  industrial 
wastes  into  domestic  sewage  is  demonstrated.  The 
use  of  the  reactor  for  more  theoretical  purposes, 
such  as  the  determination  of  the  zero-order  con- 
stant for  a  particular  sewage,  is  also  considered. 
The  effect  of  flow  velocity  on  sulfide  generation 
was  investigated  by  pumping  sewage  at  controlled 
rates  through  a  'model'  sewer  which  'flowed  full'. 
Under  turbulent  flow  conditions,  the  rate  of  sulfide 
production  (expressed  as  a  mass  flux  g/sq  m/day) 
was  relatively  high  and  the  effect  of  flow  rate  on 
the  rate  of  production  was  positive  but  small.  In 
the  laminar  region,  the  situation  was  reversed;  the 
sulfide  flux  was  relatively  large.  Theoretical  stud- 
ies of  sulfide  generation  are  outlined.  The  zero 
order  constant,  determined  using  the  rotating  drum 
reactor,  was  utilized  to  predict  sulfide  generation 
rates  in  the  model  sewer.  Agreement  between  ex- 
periment and  prediction  was  satisfactory  for  condi- 
tions of  turbulent  flow.  For  laminar  flow,  the 
agreement  was  less  satisfactory.  However,  the  pre- 
dictions for  laminar  flow  were  qualitatively  correct 
in  as  much  that  a  significant  drop  in  sulfide  genera- 


tion was  observed  on  moving  into  the  laminar  flow 
region.  The  results  show  that  it  is  possible  to 
develop  a  predictive  design  procedure  for  sulfide 
production  based  in  established  engineering  princi- 
ples rather  than  relying  on  empirical  correlations. 
(Author's  abstract) 
W89-13053 


SUBSTRATE  AFFINITY  OF  OLIGOTROPHIC 
BACTERIA  IN  BIOFILM  REACTORS. 

Kurita  Water  Industries  Ltd.,  Atsugi  (Japan). 
K.  Nakamura,  M.  Shibata,  and  Y.  Miyaji. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  779-790,  1989.  8  fig,  6  tab,  12  ref. 

Descriptors:  'Biofilms,  'Wastewater  treatment, 
'Biological  wastewater  treatment,  'Bacteria,  'Oli- 
gotrophy, Biofilm  reactors,  Substrates,  Oligotro- 
phic  bacteria,  Pseudomonas. 

Several  biofilm  reactors  were  operated  to  investi- 
gate the  substrate  affinity  of  oligotrophic  bacteria 
in  the  biofilm  reactor.  The  attached  oligotrophs 
were  removed  from  reactors,  and  substrate  affinity 
was  determined  in  dispersed  form.  The  saturation 
constant  (Ks)  of  attached  oligotrophs  for  acetate 
was  less  than  10  microg  C/l.  The  apparent  Ks 
(Ksa)  values  of  the  reactors  were  also  determined 
to  evaluate  the  performance  of  reactors,  and  the 
effect  of  specific  surface  area  of  packed  media  on 
KSa  was  investigated  at  a  loading  of  0.006  mg  C 
per  cu  cm  apparent  media  volume  per  hour. 
Larger  specific  surface  area  led  to  smaller  Ksa  and 
6.9  microg  C/l  of  Ksa  for  acetate  was  obtained 
with  the  media  having  340  sq  cm  surface  area  per 
cu  cm  apparent  media  volume  of  specific  surface 
area.  The  bacterial  flora  in  the  oligotrophic  biofilm 
was  examined,  and  Pseudomonas  was  found  to  be 
dominant.  (Author's  abstract) 
W89- 13055 


MODELLING  OF  THE  SIMULTANEOUS  RE- 
MOVAL OF  ORGANIC  SUBSTANCES  AND  NI- 
TROGEN IN  A  BIOFILM. 

Zhejiang  Agricultural  Univ.,  Hangzhou  (China). 

Dept.  of  Environmental  Protection. 

G.  H.  Chen,  H.  Ozaki,  and  Y.  Terashima. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  791-804,  1989.  12  fig,  5  tab,  20  ref. 

Descriptors:  'Oxidation,  'Nitrification,  'Denitrifi- 
cation,  'Mass  transfer,  'Biofilms,  'Wastewater 
treatment,  'Biological  wastewater  treatment,  'Or- 
ganic compounds,  'Nitrogen,  'Model  studies, 
•Mathematical  models,  Mass  balance  equations, 
Biofilm  reactors,  Nitrogen  removal,  Dissolved 
oxygen,  Ammonium,  Alkalinity. 

A  mathematical  model  of  the  simultaneous  remov- 
al of  organic  substances  and  nitrogen  compounds 
in  a  biofilm  reactor  was  developed,  taking  into 
account  the  relationships  between  oxidation,  nitrifi- 
cation, denitrification,  and  mass  transport.  The 
model  consists  of  a  set  of  simultaneous  mass  bal- 
ance equations  for  organic  substances,  ammonium 
nitrogen,  oxidized  nitrogen,  oxygen,  and  alkalinity 
within  the  biofilm,  and  another  set  of  transport 
equations  for  these  substances  within  diffusion 
layer  of  the  biofilm.  Synthetic  dual  and  triple 
Monod-type  kinetics  describing,  respectively,  oxi- 
dation and  nitrification/denitrification  were  incor- 
porated into  the  mass  balance  equations.  The 
model  was  evaluated  based  on  experimental  data 
and  the  computer  simulations.  This  model  success- 
fully explained  the  mechanism  of  simultaneous  re- 
moval and  the  effects  of  bulk  concentrations  of 
organic  substances,  dissolved  oxygen,  ammonium 
nitrogen,  and  alkalinity  on  simultaneous  removal  in 
a  submerged  biofilm  reactor.  (Author's  abstract) 
W89- 13056 


BIOFILM  STRUCTURE  -  AN  IMPORTANT 
AND  NEGLECTED  PARAMETER  IN 
WASTEWATER  TREATMENT. 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Biochemistry  and  Nutrition. 

F.  R.  Christensen,  G.  H.  Kristensen,  and  J.  L. 

Jansen. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  805-814,  1989.  10  fig,  14  ref. 


Descriptors:  'Biofilms,  'Wastewater  treatment, 
•Biological  wastewater  treatment,  Kinetics,  Exper- 
imental data,  Biofilm  reactors,  Model  studies,  Sub- 
strates. 

Experimental  investigations  on  the  kinetics  of 
wastewater  treatment  processes  in  biofilms  were 
performed  in  a  laboratory  reactor.  Parallel  with 
the  kinetic  experiments,  the  influence  of  the  biofilm 
kinetics  on  the  biofilm  structure  was  studied  at 
macroscopic  and  microscopic  levels.  The  close 
interrelationship  between  biofilm  kinetics  and 
structural  changes  caused  by  the  kinetics  is  illus- 
trated by  several  examples.  It  is  evident  that  the 
traditional  modeling  of  wastewater  treatment  proc- 
esses in  biofilm  reactors  based  on  substrate  removal 
kinetics  alone  will  fail  in  many  cases,  due  to  the 
inevitable  changes  in  the  biofilm  structure  not 
taken  into  consideration.  Therefore,  design  rules 
for  substrate  removal  in  biofilms  used  for 
wastewater  treatment  must  include  correlations  be- 
tween removal  kinetics  and  the  structure  and  de- 
velopment of  the  biological  film.  (Author's  ab- 
stract) 
W89- 13057 


DEGRADATION  OF  POLYELECTROLYTES  IN 
THE  ENVIRONMENT:  INSIGHTS  PROVIDED 
BY  SIZE  EXCLUSION  CHROMATOGRAPHY 
MEASUREMENTS. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

T.  Soponkanaporn,  and  R.  Gehr. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  857-868,  1989.  14  fig,  1  tab,  25  ref. 

Descriptors:  'Polyelectrolytes,  'Water  treatment, 
'Separation  techniques,  'Water  pollution  sources, 
•Wastewater  treatment,  'Degradation,  'Chroma- 
tography, Size  exclusion  chromatography,  Aging, 
Ozonation,  Chlorination,  Biodegradation,  Hydro- 
gen ion  concentration,  Water  pollution  sources. 

Using  a  recently  developed  method  for  analyzing 
high  molecular  weight  polyelectrolytes  by  size  ex- 
clusion chromatography  (SEC),  the  degradation 
due  to  ageing,  ozone,  chlorine,  and  biological 
processes,  of  a  commercially  available  cationic  po- 
lyelectrolyte, was  investigated.  These  polyelectro- 
lytes are  widely  used  in  water  and  wastewater 
treatment,  and  residuals  discharged  into  drinking 
water  or  into  natural  water  bodies  could  be  sub- 
jected to  one  or  more  of  the  above-mentioned 
degradation  processes.  In  general,  degradation  rate 
increased  with  decreasing  concentration,  increas- 
ing pH,  and  increasing  temperature.  SEC  measure- 
ments showed  that  complete  degradation  (to  C02 
and  other  inorganic  monomers)  occurred  only 
during  biodegradation.  Ozonation  and  chlorination 
increased  degradation  rates,  but  also  produced  re- 
fractory compounds.  Acrylamide,  one  of  the  start- 
ing monomers  of  the  copolymers  used,  was  not 
produced  during  degradation,  and  in  fact  de- 
creased in  concentration  during  all  the  degradation 
mechanisms  studied.  On  the  other  hand,  chloro- 
form was  produced  as  a  result  of  interaction  with 
chlorine.  At  pH  9,  the  mass  produced,  58  microg/ 
mg  polyelectrolyte,  could  result  in  substandard 
drinking  waters  if  significant  residual  concentra- 
tions of  this  polyelectrolyte  were  chlorinated.  (Au- 
thor's abstract) 
W89- 13062 


BACILLUS  SUBTILIS/MICROSOME  REC- 
ASSAY  FOR  THE  DETECTION  OF  DNA  DAM- 
AGING SUBSTANCES  WHICH  MAY  OCCUR 
IN  CHLORINATED  AND  OZONATED 
WATERS. 

Kyoto  Univ.,  Otsu  (Japan).  Lab.  for  Control  of 
Environmental  Micropollutants. 
For  primary  bibliographic  entry  see  Field  5A. 
W 89- 13064 


POLYMER     CHARACTERISTICS     AND     AT- 
TACHMENT SITES  IN  THE  SLUDGE  MATRIX. 

Hydrologic,  Inc.,  Stillwater,  OK. 

U.  N.  Tyagi,  and  P.  T.  Bowen. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  899-908,  1989.  8  fig,  1  tab,  16  ref. 
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Descriptors:  'Sludge  conditioning,  'Wastewater 
treatment,  'Sludge,  'Polymers,  Anions,  Cations, 
Ferritin,  Electron  microscopy. 

Polymer  attachment  sites  in  three  types  of  sludge 
were  identified  for  different  molecular  weight  and 
charge  density  cationic  polymers.  Conditioned  and 
unconditioned  sludge  samples  were  treated  with 
cationized  ferritin  (CF)  to  label  anionic  charged 
sites  on  the  surface  of  sludge  particles.  Sludge 
surfaces  were  examined  using  transmission  electron 
microscopy.  The  presence  of  CF  indicates  an  ani- 
onic site  not  attached  to  polymers.  For  increasing 
polymer  molecular  weight,  comparison  of  micro- 
graphs of  samples  conditioned  with  similar  poly- 
mer doses  showed  an  increase  in  CF  attachment. 
Therefore,  polymer  attachment  was  seen  to  de- 
crease with  increasing  polymer  molecular  weight. 
At  extremely  high  polymer  dosages,  the  presence 
of  CF  indicates  that  anionic  sites  have  not  been 
saturated  by  polymers.  These  results  imply  the 
molecular  weight  (chain  length)  and  structure  of 
polymers  may  determine  the  mechanisms  of  poly- 
mer action.  No  appreciable  differences  were  ob- 
served for  sludges  conditioned  with  polymers  of 
various  charge  densities.  (Author's  abstract) 
W89- 13066 


EFFECTS  OF  VARIOUS  SEWAGE  SLUDGE 
TREATMENT  PROCESSES  ON  THE  SURVIV- 
AL OF  POTATO  CYST-NEMATODES  (GLOBO- 
DERA  SPP.)  AND  THE  IMPLICATIONS  FOR 
DISPOSAL. 

Edinburgh  School  of  Agriculture  (Scotland). 
A.  M.  Spaull,  D.  M.  McCormack,  and  E.  B.  Pike. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  909-916,  1989.  8  tab,  10  ref. 

Descriptors:  'Sludge  disposal,  'Land  disposal, 
'Sludge  utilization,  'Wastewater  treatment, 
'Waste  disposal,  'Sludge,  'Potatoes,  'Nematodes, 
Cysts,  Survival,  Scotland. 

Samples  of  sewage  sludges,  taken  over  a  twelve- 
month period  from  nine  Scottish  sewage  works, 
contained  an  average  of  0.24  cysts  of  Globodera 
spp.  (potato  cyst-nematodes)  of  which  11%  were 
viable.  The  incidence  was  not  significantly  related 
to  season  or  to  the  presence  of  vegetable-process- 
ing effluent.  Exposure  of  cysts  in  sludge  to  meso- 
philic  anaerobic  digestion  (35  C,  30  min),  cold 
anaerobic  digestion  (9  weeks),  pastuerization  (70  C, 
30  min)  and  aerobic  thermophilic  digestion  (60  C,  1 
d)  reduced  viability  of  eggs  within  the  cysts  by 
almost  100%.  Sludges  so  treated  can,  therefore,  be 
considered  to  be  free  from  infection  risk  to  potato 
crops,  although  the  non-infective  cysts  may  still  be 
recovered,  treatment  with  lime  at  pH  11.5  (20  C, 
24  h),  by  aerobic  stabilization  in  an  oxidation  ditch 
(7  weeks)  and  by  activated-sludge  treatment  (5  d) 
did  not  reduce  viability  acceptably.  Accelerated 
cold  digestion  did  not  reduce  viability  sufficiently 
after  the  usual  15  weeks  but  rendered  eggs  com- 
pletely non- viable  after  21  weeks.  The  results  show 
that  even  sludge  treated  to  destroy  viable  cysts 
should  not  be  applied  to  land  use  for  growing  seed 
potatoes  and  subject  to  testing  for  freedom  from 
infestation.  Treatment  destroying  viability  should 
increase  the  acceptability  of  sludge  for  ware  potato 
growers,  although  the  numbers  of  cysts  applied  in 
untreated  sludge  would  be  unlikely  to  significantly 
increase  levels  of  cysts  in  already-infested  soils. 
(Author's  abstract) 
W89- 13067 


RELATION  BETWEEN  REDOX  POTENTIAL 
AND  OXYGEN  LEVELS  IN  ACTCVATED- 
SLUDGE  REACTORS. 

Centre    National    du    Machinisme    Agricole,    du 

Genie    Rural,    des    Eaux    et    des    Forets,    Paris 

(France). 

A.  Heduit,  and  D.  R.  Thevenot. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  947-956,  1989.  10  fig,  1  tab,  15  ref. 

Descriptors:  'Wastewater  reactors,  'Wastewater 
treatment,  'Activated  sludge,  'Dissolved  oxygen, 
•Oxidation-reduction  potential,  Platinum  electrode 
potential,  Current-potential  curves,  Biochemical 
oxygen  demand,  Aeration,  Hydrogen  ion  concen- 
tration, Mixed  liquor  solids,  Volatile  solids,  Plug 
flow,  Septic  sludge,  Aerators,  Chemical  reactions. 


The  importance  of  dissolved  oxygen  level  in  deter- 
mining the  platinum  electrode  potential  in  activat- 
ed sludge  has  been  clearly  demonstrated  by  cur- 
rent-potential curves  plotted  at  different  oxygen 
concentrations.  Tests  have  been  carried  out,  in  the 
laboratory  and  in  full-scale  treatment  plants,  to 
define  the  relationship  between  the  platinum  elec- 
trode potential  at  equilibrium  (Eh)  and  the  dis- 
solved oxygen  concentration  in  activated  sludge. 
These  two  parameters  obey  a  law  of  the  form  Eh 
=  a  +  b  log  (dissolved  oxygen  concentration). 
The  measured  values  of  coefficients  a  and  b  differ 
widely  from  those  found  from  the  oxygen  reduc- 
tion reaction  in  water  (  a  =  0.8  V  at  pH  7  and  b  = 
15  mV  per  decade).  Factors  a  and  b  mainly  depend 
on  the  sludge  loading,  the  aeration  conditions  and 
the  sludge  concentration.  Using  non-polished  sta- 
tionary platinum  ring  electrodes,  the  following 
values  of  a  were  obtained  (at  pH  between  7  and 
7.6):  (1)  +410  mV/NHE  (normal  hydrogen  elec- 
trode) for  sludge  aerated  for  several  hours  without 
feeding,  (2)  +265  mV/NHE  for  over-aerated/low- 
loaded  sludge  (Cm  (sludge  loading)  =  0.2  BOD 
kg/MLVSS  (mixed  liquor  volatile  suspended 
solids)/day),  and  (3)  +180  mV/NHE  for  high 
loaded  activated  sludge  in  plug-flow  system  (Cm 
=  1  kg  BOD  kg/MLVSS/day).  Factor  b  would 
seem  to  lie  between  55  and  65  mV  when  the  sludge 
is  continuously  aerated  without  feeding.  At  low 
loads  with  excess  aeration,  it  lies  between  70  and 
90  mV.  When  the  medium  is  slightly  septic  at  low 
dissolved  oxygen  concentrations  (insufficient  daily 
aeration  time,  high  sludge  concentration  or  aera- 
tors shut  down  for  too  long  periods).  Factor  b 
increases  and  can  reach  200  mV.  In  the  same  way, 
at  high  loads,  factor  b  can  become  150  mV.  These 
results  demonstrate  the  importance  of  dissolved 
oxygen  concentration  in  the  mechanisms  which 
determine  the  metal  electrode  potentials  in  activat- 
ed sludge.  (Author's  abstract) 
W89- 13071 


DETERMINATION  OF  BIODEGRADATION 
KINETICS  THROUGH  USE  OF  ELECTROLYT- 
IC RESPIROMETRY. 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 13072 


OPTIMIZATION  STUDY  OF  THE  PLANNING 
OF  WATER  POLLUTION  CONTROL  FOR  MA- 
JIAGOU  STREAM  IN  HARBIN,  CHINA. 

Harbin  Architectural  and  Civil  Engineering  Inst. 
(China).  Dept.  of  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-13075 


DEVELOPMENT  OF  OPERATOR  TRAINING 
IN  THE  REPUBLIC  OF  SOUTH  AFRICA. 

Department   of  Water   Affairs,    Pretoria   (South 

Africa). 

R.  H.  Cormack,  N.  J.  Lewis,  and  J.  J.  Barnard. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  1025-1035,  1989.   13  ref,  append. 

Descriptors:  'Personnel,  'Wastewater  treatment, 
'Water  treatment,  'South  Africa,  'Training, 
Drinking  water,  Effluents,  Education,  Future  plan- 
ning, Classification,  Administrative  agencies, 
Safety. 

As  part  of  the  campaign  to  protect  the  Republic  of 
South  Africa's  limited  water  resources,  legislation 
has  been  drawn  up  stipulating  the  number  and 
calibre  of  operators  to  be  employed  on  a  water 
care  works.  The  registration  and  classification  of 
both  works  and  their  operators  will  provide  essen- 
tial information  for  the  refining  and  expansion  of 
present  training  provisions.  Four  new  courses  in 
water  and  wastewater  treatment  have  been  ap- 
proved for  inclusion  in  the  National  Technical 
Certificate  system.  A  preliminary  strategy  is  out- 
lined and  some  anticipated  improvements  and 
modifications  to  be  made  in  the  years  ahead  are 
given.  The  registration  and  classification  undertak- 
ing is  a  control  measure  to  protect  the  water 
resources  of  South  Africa.  It  will  enable  the  De- 
partment of  Water  Affairs  to  quantify  the  shortage 
of  skilled  operators  ad  therefore  to  plan  according- 


ly. The  aim  is  for  each  of  the  works  to  have 
adequate  numbers  of  suitably  trained  personnel  to 
consistently  produce  safe  drinking  water  or  accept- 
able effluents.  (Miller-PTT) 
W89-13078 


QUANTIFICATION  OF  COENZYME  F420 
ANALOGUES  FROM  METHANOGENIC  BAC- 
TERIA BY  HPLC  AND  FLUORIMETRY. 

Katholieke  Univ.  Nijmegen  (Netherlands).  Dept. 

of  Microbiology. 

L.  G.  M.  Gorris,  A.  K.  Kivaisi,  and  H.  J.  M.  Op 

den  Camp. 

Biotechnology  Techniques  BTECE6,  Vol.  3,  No. 

4,  p  239-244,  July /August  1989.  3  fig,  1  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Water  anal- 
ysis, 'Wastewater  analysis,  'Digested  sludge, 
'Coenzymes,  'Methane  bacteria,  Liquid  chroma- 
tography, Wastewater  facilities,  Analytical  meth- 
ods. 

The  concentration  of  coenzyme  F420  in  pure  cul- 
tures or  digested  sludges  has  been  correlated  with 
methanogenic  activity.  Various  assays  have  been 
used  since  1979  to  quantify  F420.  Van  Beelen  and 
associates  introduced  a  fluorometric  assay  that  in- 
cluded separation  of  coenzyme  F420  from  interfer- 
ing substances  by  reversed-phase  high  performance 
liquid  chromatography  (HPLC).  Based  on  this 
assay,  HPLC-based  assays  employing  isocratic  or 
gradient  elution  of  cofactors  were  developed.  An 
improved  HPLC-based  assay  is  described  here  that 
makes  possible  the  selective  detection  of  various 
coenzyme  F420  analogues  with  high  resolution  at 
short  run  times.  Application  of  the  assay  is  illus- 
trated with  sludge  from  three  upflow  anaerobic 
sludge  blanket  (UASB)  digestors.  Quantification 
with  a  coenzyme  F420  standard.  The  suitability  of 
coenzyme  F420  fragments  as  internal  standards 
was  investigated  as  well.  Fragment  FO  has  the 
disadvantage  that  it  may  occur  already  in  the 
sample  being  analyzed.  F+  and  8-hydroxy-10- 
methyl-5-deazaisoalloxazine  (8-HMDI)  are  possible 
alternatives.  At  higher  concentrations  F+  over- 
laps FO,  so  that  if  FO  is  present,  detection  could 
be  a  problem.  8-HMDI,  in  contrast,  elutes  after  FO 
and  does  not  interfere  with  its  detection,  even 
when  added  in  large  quantities.  (Rochester-PTT) 
W89-13110 


POLLUTED  WATER  RENOVATION  FOR 
REUSE:  RECENT  BIOTECHNOLOGICAL  AD- 
VANCES APPLICABLE  IN  HOT  ARID  RE- 
GIONS. 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Inst,  of  Aquatic  Sciences. 
G.  Hamer,  T.  Egli,  and  N.  Al-Awadhi. 
Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  31-65, 
Apr/May  1989.  69  ref. 

Descriptors:  'Wastewater  renovation,  'Arid  lands, 
'Biological  wastewater  treatment,  'Wastewater 
disposal,  'Water  reuse,  'Microbial  degradation, 
Sludge  seeding,  Industrial  wastewater,  Arid  zone, 
Temperature  effects,  Cultivated  lands,  Pathogens. 

Both  sewage  and  industrial  wastewater  are  impor- 
tant resources  in  hot  arid  regions  provided  they 
can  be  economically  purified  to  meet  the  require- 
ments of  reuse.  Conventional  treatment  technology 
involves  a  sequence  of  physical,  biological  and 
physico-chemical  process  steps  designed  for  effec- 
tive pollutant  removal  in  temperate  climates 
where,  even  there,  overall  process  performance  is 
rarely  optimal.  Frequently,  the  reason  for  this  is 
that  the  process  microbiology  involved  in  biotreat- 
ment  is  little  understood  and  very  largely  ignored 
in  spite  of  the  fact  that  it  is  the  biotreatment  step 
that  is  responsible  for  the  removal  of  the  bulk 
pollutant  load.  There  have  been  recent  advances  in 
process  microbiology  that  will  permit  more  effec- 
tive biotreater  operation  at  high  ambient  tempera- 
tures and  the  way  in  which  these  advances  can  be 
incorporated  into  the  design  of  biotreatment  proc- 
esses for  the  effective  and  economic  purification  of 
sewage  and  industrial  wastewater,  so  as  to  allow 
their  sensible  reuse,  and  of  waste  sludge,  so  as  to 
allow  safe  disposal  on  cultivated  land.  Emphasis  is 
placed    particularly    on    elimination    of    noxious 
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chemical    pollutants    and    pathogenic    organisms 
during  biotreatment.  (Author's  abstract) 
W89-13140 


HEALTH  CONSIDERATIONS  IN  USING 
TREATED  INDUSTRIAL  AND  MUNICIPAL 
EFFLUENTS  FOR  IRRIGATION. 

Ministry  of  Public  Health,  Safat  (Kuwait).  Envi- 
ronment Protection  Dept. 
For  primary  bibliographic  entry  see  Field  3C. 
W89-13142 


TOWARDS  THE  USE  OF  INDUSTRIAL 
WASTEWATER  FOR  IRRIGATION  IN 
KUWAIT. 

College    of    Technological     Studies,     Shuwailch 

(Kuwait). 

For  primary  bibliographic  entry  see  Field  3C. 

W89-13143 


POSSIBILITIES  OF  UTILIZING  MUNICIPAL 
AND  INDUSTRIAL  WASTEWATER  EF- 
FLUENTS TO  CONDITION  SOJX. 

Kuwait  Inst,  for  Scientific  Research,  Safat. 

K.  Puskas,  and  I.  Esen. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  125- 

132,  Apr/May  1989.  6  fig,  1  tab. 

Descriptors:  'Soil  amendments,  'Water  resources 
development,  'Wastewater  renovation,  'Water 
reuse,  'Industrial  wastewater,  'Municipal 
wastewater,  'Wastewater  treatment,  'Arid-zone 
hydrology,  Treated  water,  Pilot  plants,  Algae, 
Water  depth,  Fertilizers,  Sand  filters,  Organic 
loading,  Coliforms,  Flow  rates,  Chemical  oxygen 
demand,  Detention  time,  Suspended  solids,  Crop 
yield,  Ponds,  Kuwait. 

Arid  zones  need  to  maintain  and  restore  water 
resources.  Therefore,  the  ability  to  utilize  munici- 
pal and  industrial  wastewater  effluents  is  of  special 
importance  to  Kuwait.  The  treated  water  can  be 
reused,  and  the  valuable  components  in  the 
wastewater  and  the  byproducts  of  the  treatment 
process  can  be  beneficially  utilized.  A  pilot  plant 
integrated  ponding  system  was  constructed  with 
the  basic  objectives  of  treating  municipal 
wastewater  and  producing  reusable  algae.  Raw 
sewage  was  allowed  to  pass  through  an  oil  and 
sand  trap  and  then  enter  directly  into  facultative 
ponds  in  which  organic  loading  was  considerably 
reduced  by  mostly  anaerobic  processes.  The  efflu- 
ent from  the  facultative  ponds  was  then  introduced 
into  high  rate  ponds  where  high  concentrations  of 
photosynthetic  algae  were  produced,  and  further 
removal  of  organic  matter  and  coliform  bacteria 
took  place.  The  algae  was  finally  removed  by  sand 
filtration.  The  pilot  plant  basically  consists  of  two 
facultative  ponds  each  having  a  surface  area  of  100 
square  meters  and  two  high  rate  ponds  each  having 
a  surface  area  of  44  square  meters.  The  depth  of 
the  water  in  the  ponds  can  be  varied.  Several 
experiments  were  made  with  different  depths  of 
flow  and  detention  times.  Removal  of  biochemical 
oxygen  demand,  chemical  oxygen  demand,  sus- 
pended solids,  nutrients  and  coliform  bacteria;  and, 
soil  conditioning  and  fertilizer  effect  of  the  algae 
produced  were  investigated.  Results  obtained  indi- 
cate a  significant  reduction  in  pollution  concentra- 
tions. Preliminary  investigations  showed  that  irri- 
gation with  the  pilot  plant  effluent  increased  crop 
yield.  (Author's  abstract) 
W89-13144 


SOME  APPROACHES  TO  SETTING  CLEANUP 
GOALS  AT  HAZARDOUS  WASTE  SITES. 

For   primary   bibliographic   entry   see   Field   5G. 
W89-13201 


OZONATION. 

Brown,  Boveri  Research  Center,  Baden  (Switzer- 
land). 
S.  Stucki. 

IN:  Handbook  of  Water  Purification.  John  Wiley 
&  Sons,  New  York.  1987.  p  513-529,  1  tab,  13  fig, 
37  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
•Ozonation,   Chemical   properties,   Biocides,   Pre- 


treatment  of  water,  Fouling,  Contamination, 
Microorganisms,  Ozone,  Redox  potential,  Mass 
transfer. 

The  ozone  molecule  is  formed  by  three  oxygen 
atoms  in  an  angular  configuration.  The  03  mole- 
cule is  unstable,  its  heat  of  formation  from  diatomic 
oxygen  is  endothermic.  The  decay  of  ozone  into 
dioxygen  follows  a  slow  first-order  kinetics.  This 
instability  prevents  ozone  from  being  stored  and 
shipped  safely  and  economically  and  has  to  be 
produced  on  site.  Ozone  is  a  very  strong  oxidant. 
Aqueous  solutions  of  ozone  are  not  stable.  The  rate 
of  decomposition  of  ozone  in  aqueous  solutions 
depends  on  solution  pH,  temperature,  and  other 
parameters  which  are  difficult  to  control,  such  as 
traces  of  reducing  species  in  the  water  and  the 
catalytic  effects  of  the  walls.  Due  to  its  redox 
potential  the  impact  of  ozone  on  microorganisms  is 
much  stronger  than  that  of  any  other  chemical 
disinfectant  currently  in  use.  The  action  of  ozone 
on  living  cells  is  primarily  in  the  form  of  an 
oxidative  attack  on  the  cell  walls  which  eventually 
causes  the  cell  to  lyse.  The  most  efficient  way  of 
producing  ozone  is  via  silent  electrical  discharge  in 
an  oxygen  containing  gas.  The  discharge  creates 
free,  energetic  electrons  which  dissociate  02  mole- 
cules into  oxygen  atoms.  Oxygen  atoms  are  the 
intermediates  in  the  formation  and  destruction  re- 
actions of  ozone.  The  transfer  of  gaseous  ozone 
into  water  is  an  essential  step  in  the  ozonation 
procedure.  The  mass  transfer  can  best  be  described 
using  the  two-film-theory  as  a  model.  The  driving 
force  for  mass  transfer  is  the  difference  between 
the  saturation  concentration  and  the  actual  concen- 
tration in  the  bulk  water.  Ozonation  of  raw  water 
with  relatively  small  doses  of  ozone  of  the  order  of 
0.1  to  1  g/cubic  m  is  used  in  the  pretreatment 
stages  to  remove  the  major  fouling  agents,  includ- 
ing metal  ions  (iron  and  manganese),  colloids,  or- 
ganics,  and  biological  contaminants.  (See  also 
W89- 13208)  (Hammond-PTT) 
W89- 13223 


TOWN  BROOK  RELIEF  TUNNEL  DESIGNING 
FOR  ANOXIA  AND  H2S  GENERATION. 

Corps  of  Engineers,  Waltham,  MA.  New  England 

Div. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-13247 


SIMULATION  OF  CHANGES  IN  STORM- 
WATER  QUALITY  AT  FOUR  POTENTIAL 
FLOW-ATTENUATION  SITES  IN  THE  IRON- 
DEQUOLT  CREEK  WATERSHED,  MONROE 
COUNTY,  NEW  YORK. 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-13332 


SOU,  CHEMISTRY  AND  PHOSPHORUS  RE- 
TENTION CAPACITY  OF  NORTH  CAROLINA 
COASTAL  PLAIN  SWAMPS  RECEIVING 
SEWAGE  EFFLUENT. 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 

C.  J.  Richardson,  M.  R.  Walbridge,  and  A.  Burns. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-193395/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water-Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  241, 
November  1988.  82p,  7  fig,  11  tab,  73  ref.  State 
project  70063. 

Descriptors:  'Swamps,  'Wetlands,  'Wastewater 
treatment,  'Phosphorus  removal,  'North  Carolina, 
•Soil  chemistry,  Sorption,  Water  pollution  sources. 

Several  hundred  freshwater  swamps  in  North 
Carolina  currently  receive  municipal  wastewater 
inputs.  In  this  study  researchers  examined  three 
Coastal  Plain  wetlands  to  (1)  characterize  their  soil 
chemical  properties,  (2)  determine  short-term  and 
long-term  effects  of  effluent  additions  on  soil 
chemistry,  (3)  estimate  the  phosphorus  sorption 
capacities  of  these  swamp  soils  and  determine  the 
relationship  between  P  sorption  capacity  and  soil 
chemistry,  and  (4)  develop  a  predictive  index  to 


evaluate  the  P  sorption  potentials  of  other  N.C. 
Coastal  Plain  swamps.  Despite  similarities  in  vege- 
tative cover,  North  Carolina  Coastal  Plain  swamps 
were  found  to  vary  in  soil  characteristics  and  P 
sorption  capacity,  due  to  both  natural  and  anthro- 
pogenic factors.  Within  a  particular  wetlands,  soil 
chemical  properties  related  to  P  sorption  may  also 
exhibit  sapatial  heterogeneity.  (Lambert-UNC, 
WRRI) 
W89-13353 


FORMATION  OF  HALOGENATED  ORGAN- 
ICS  DURING  WASTEWATER  DISINFECTION. 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
P.  C.  Singer,  R.  A.  Brown,  and  J.  F.  Wiseman. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-193437/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water-Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  239, 
November  1988.  135p,  29  fig,  47  tab,  59  ref.  State 
project  70027. 

Descriptors:  'Trihalomethanes,  'Chlorination, 
•Wastewater  treatment,  'Disinfection,  'Organic 
compounds,  North  Carolina,  Carcinogens. 

This  research  examined  the  formation  of  trihalo- 
methanes (THMs)  and  total  organic  halides  (TOX) 
during  wastewater  chlorination  at  three 
wastewater  treatment  plants  in  the  central  Pied- 
mont of  North  Carolina.  Secondary  effluent  sam- 
ples were  collected  before  and  after  the  addition  of 
chlorine  at  each  of  the  three  treatment  facilities; 
chlorinated  samples  were  taken  from  various  loca- 
tions within  the  chlorine  contact  chambers  and  at 
the  plant  discharge.  Water  samples  were  also  col- 
lected upstream  and  downstream  from  two  of  the 
plant  outfalls  to  determine  the  increase  and  persist- 
ence of  THMs  and  TOX  below  each  plant.  TOX 
and  THM  formation  was  evaluated  in  terms  of 
effluent  wastewater  quality  (e.g.  residual  chemical 
oxygen  demand,  total  organic  carbon  and  ammonia 
concentration),  chlorine  dose,  chlorine  contacting 
system,  methods  of  chlorine  addition,  and  chlorine- 
to-ammonia  ratio.  The  result  showed  that  TOX 
was  present  in  the  unchlorinated  wastewater  and 
that  additional  TOX  was  formed  immediately  after 
chlorine  addition.  Small  to  insignificant  amounts  of 
THMs  were  detected.  TOX  formation  did  not 
increase  with  increasing  contact  time,  due  to  the 
rapid  depletion  of  free  chlorine  and  the  formation 
of  combined  chlorine  in  the  chlorine  contact  cham- 
ber. (Lambert-UNC,  WRRI) 
W89-13355 


LIFETIME  STUDIES  AND  OPTIMIZATION 
FOR  AFT-TREATED  ELECTRODIALYSIS 
MEMBRANES. 

Georgia  Inst,  of  Tech.,  Atlanta.  Energy  and  Mate- 
rial Sciences  Lab. 

J.  D.  Shutt,  E.  S.  K.  Chian,  J.  A.  Kearns,  and  L.  J. 
Starks. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-193411/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  April  1989.  142p,  90  fig,  16 
tab,  27  ref,  10  append.  Contract  USGS  14-08-0001- 
G1492.  Project  Geo  Tech  A-49 17-000. 

Descriptors:  'Wastewater  treatment,  'Electrodia- 
lysis,  'Membranes,  'Membrane  coatings,  'Optimi- 
zation, 'Antifoulants,  Surfactants,  Ion  transport, 
Boundary  layers,  Langmuir-Blodgett  process,  Mo- 
lecular design. 

This  work  was  conducted  to  determine  the  effect 
of  Anti-Fouling  Technology  (AFT)  treatment  of 
electrodialysis  (ED)  membranes  on  system  per- 
formance and  lifetime.  This  study  has  helped  to 
evaluate  some  of  the  critical  performance  param- 
eters which  must  be  considered  in  the  application 
of  AFT  to  the  ED  process.  An  experimental  pro- 
cedure was  developed  for  coating  membranes 
which  were  larger  than  any  which  had  previously 
been  coated  using  our  apparatus.  Although  the 
data  for  the  lifetime  studies  were  not  fully  conclu- 
sive, they  indicated  that  the  application  of  an  ori- 
ented monomolecular  layer  of  a  fluorinated  surfac- 


160 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes — Group  5E 


tant  by  the  Langmuir-Blodgett  process  may  pro- 
long the  operating  life  of  electrodialysis  mem- 
branes. A  designed  experiment  was  conducted  in 
order  to  characterize  the  response  of  the  system  to 
changes  in  flow  rates,  concentration,  foulant  load, 
and  the  membrane  coating  showed  that  the  coating 
appeared  to  lower  the  limiting  current  slightly. 
This  is  believed  to  be  due  to  a  lowering  of  the  rate 
of  ion  transport  across  the  boundary  layer  which  is 
caused  by  the  presence  of  the  monolayer.  The 
determination  of  the  limiting  current  was  subject 
to  differences  in  interpretation  since  the  current- 
voltage  characteristic  was  somewhat  anomalous. 
(USGS) 
W89-13356 


BINDING  OF  XENOBIOTICS  TO  HUMIC  MA- 
TERIAL IN  THE  AQUATIC  ENVIRONMENT. 

Pennsylvania  State  Univ.,  University  Park.  Envi- 
ronmental Resources  Research  Inst. 
For  primary  bibliographic   entry   see  Field   5G. 
W89-13360 


WATER  PURIFICATION  AND  WASTE  CON- 
CENTRATION BY  THE  VACUUM  FREEZING 
MULTIPLE  PHASE  TRANSFORMATION 
PROCESS  AND  ITS  EUTECTIC  EXTENSION. 

Calyxes  Research  and  Development  Corp.,  Albu- 
querque, NM. 

For  primary  bibliographic  entry  see  Field  3A. 
W89-13383 


SELECTTVE  REMOVAL  OF  TRACE  ORGAN- 
ICS  USING  SURFACE  GRAFTED  POLYMERS. 

California  Univ.,  Los  Angeles.  Dept.  of  Chemical 
Engineering. 
Y.  Cohen. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-214480/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  August  1988.  65p,  27  fig,  4  tab, 
54  ref,  append.  USGS  Contract  14-08-0001-G1315. 

Descriptors:  *Adsorption,  *Polymers,  'Adsorb- 
ents, 'Wastewater  treatment,  'Organic  wastes, 
'Resins,  'Polymerization,  Trace  organics,  Phenols, 
Trichloroethylene,  Chloroform. 

The  objectives  were  to  develop  and  evaluate  poly- 
meric resins  for  the  selective  removal  of  trace 
organics  from  contaminated  water  supplies  and 
wastewater  streams.  Available  polymeric  adsorb- 
ents and  novel  polymer-silica  resins  were  evaluated 
as  potential  adsorbents  for  the  selective  removal  of 
organic  contaminants  in  aqueous  systems.  An  ad- 
sorption data  base  was  developed  for  the  adsorp- 
tion of  trichloroethylene,  chloroform  and  phenol, 
onto  a  variety  of  adsorption  resins.  The  affinity  of 
various  resins  for  the  adsorption  of  the  above 
organics  was  evaluated  based  on  the  amount  of 
adsorbed  solute/available  surface  area.  The  possi- 
bilities of  removing  organics  for  aqueous  systems 
using  hydrophilic  polymeric  resins  was  demon- 
strated, for  the  first  time,  for  phenol  adsorption. 
These  latter  resins  were  polymeric-silica  matrix 
resins  which  were  synthesized  using  a  novel  tech- 
nique of  graft  polymerization.  The  results  of  the 
current  study  have  shown  that  polymer-silica 
matrix  resins  can  be  potentially  useful  adsorption 
resins  for  the  selective  removal  of  organics. 
(USGS) 
W89-13397 
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FATE  AND  TRANSPORT  OF  BIOLOGICAL 
AND  INORGANIC  CONTAMINANTS  FROM 
ON-SriE  DISPOSAL  OF  DOMESTIC 
WASTEWATER. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12173 


APPLICATION  OF  SEWAGE  SLUDGE  AND 
OTHER  AMENDMENTS  TO  COAL  REFUSE 
MATERDYL:  I.  EFFECTS  ON  CHEMICAL 
COMPOSITION. 


Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL.  Dept.  of  Research  and  Development. 

R.  I.  Pietz,  C.  R.  Carlson,  J.  R.  Peterson,  D.  R. 

Zen,  and  C.  Lue-Hing. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  2,  p  164-169,  April/June  1989.  4  fig,  4  tab, 

18  ref. 

Descriptors:  'Land  disposal,  'Sludge  disposal, 
♦Soil  amendments,  'Land  reclamation,  'Waste  dis- 
posal, 'Mine  wastes,  Lime,  Gypsum,  Wastewater, 
Sludge,  Chemical  composition,  Coal  refuse  materi- 
al, Illinois,  Leaching. 

The  effects  of  sewage  sludge,  lime,  and  gypsum  on 
the  chemical  composition  of  coal  refuse  material 
were  examined  at  a  Fulton  County  (Illinois)  land 
reclamation  site.  Treatments  consisted  of  a  control, 
542  dry  Mg/ha  anaerobically  digested  sewage 
sludge,  89.6  Mg/ha  lime,  112  Mg/ha  gypsum,  and 
combinations  of  these  amendments.  Analysis  of 
coal  refuse  material  (0-15  cm)  from  1976  to  1981 
showed  that  the  sewage  sludge  +  lime  treatment 
was  the  most  effective  in  maintaining  the  refuse 
pH,  and  in  reducing  water-soluble  Al  and  Fe,  KC1 
extractable  Al  and  total  acidity.  Gypsum  applica- 
tions decreased  the  refuse  pH  and  increased  water- 
soluble  Al  and  Fe,  KC1  extractable  Al,  and  total 
acidity.  The  effectiveness  of  treatment  in  reducing 
total  acidity  was  sewage  sludge  +  lime  >  gypsum 
+  sewage  sludge  +  lime  >  sewage  sludge  >  lime 
>  gypsum  +  sewage  sludge  >  control  >  gypsum 
+  lime  >  gypsum.  Concentrations  of  water-solu- 
ble Ca,  Mg,  and  Na  reflected  the  additions  of  these 
cations  made  by  various  treatments  and  the  contri- 
bution of  these  cations  to  refuse  electrical  conduc- 
tivity (EC).  Profile  sampling  (0-100  cm)  in  1976 
and  1981  showed  a  decline  in  pH,  and  an  increase 
in  water-soluble  Al  and  Fe  and  total  acidity  in  1981 
samples  from  the  sewage  sludge  ad  gypsum  treat- 
ments. The  changes  in  the  sludge  treatment  indi- 
cate there  was  a  solubilization  of  metals  from  the 
refuse  material  and  sewage  sludge  with  lime,  as  the 
surface  pH  (0-15  cm)  declined,  and  a  subsequent 
increase  in  the  total  acidity  from  metals  and  acidic 
by-products  leached  to  the  15  to  100  cm  depths  of 
the  coal  refuse  material.  In  the  gypsum  treatment, 
the  changes  observed  in  the  1981  profile  samples 
reflected  the  leaching  of  H30(+),  metals,  and 
acidic  by-products  of  pyrite  oxidation  produced  by 
exchange  with  Ca  from  the  gypsum  amendment. 
(See  also  W89-12179  and  W89-12180)  (Author's 
abstract) 
W89-12178 


APPLICATION  OF  SEWAGE  SLUDGE  AND 
OTHER  AMENDMENTS  TO  COAL  REFUSE 
MATERIAL:  II.  EFFECTS  ON  REVEGETA- 
TION. 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL.  Dept.  of  Research  and  Development. 

R.  I.  Pietz,  C.  R.  Carlson,  J.  R.  Peterson,  D.  R. 

Zen,  and  C.  Lue-Hing. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  2,  p  169-173,  April/June  1989.  3  tab,  29  ref. 

Descriptors:  'Land  disposal,  'Sludge  disposal, 
•Soil  amendments,  'Land  reclamation,  'Vegeta- 
tion effects,  'Waste  disposal,  'Mine  wastes,  'Reve- 
getation,  Lime,  Gypsum,  Wastewater,  Sludge, 
Coal  refuse  material,  Illinois,  Alfalfa,  Grasses, 
Heavy  metals,  Phytotoxicity. 

The  effects  of  sewage  sludge,  lime,  and  gypsum  on 
the  revegetation  of  acidic  coal  refuse  material  were 
studied  at  a  Fulton  County  (Illinois)  land  reclama- 
tion site.  Treatments  consisted  of  control,  542  dry 
Mg/ha  anaerobically  digested  sewage  sludge,  89.6 
Mg/ha  lime,  112  Mg/ha  gypsum  and  combinations 
of  these  amendments.  The  experimental  plots  were 
seeded  with  a  mixture  of  bromegrass  (Bromus  iner- 
mis  Leyss.),  tall  fescue  (Festuca  arundinacea  L.), 
and  alfalfa  (Medicago  sativa  L.).  Yearly  analysis  of 
coal  refuse  material  (0-15  cm)  showed  that  the 
concentrations  of  NH4(+)-N,  (N03(-)  +  N02(-))- 
N,  available  P,  and  water-soluble  K  were  the  high- 
est in  sludge-amended  treatments,  but  they  de- 
creased with  time.  Plant  yields  increased  each  year 
from  1978  to  1980  in  treatments  receiving  lime, 
sewage  sludge,  or  both  amendments.  THe  highest 
yield  of  6.00  Mg/ha  occurred  in  the  1980  sludge  + 
lime  treatment.  In  1980,  the  order  of  dry  matter 


plant  yields  by  treatments  was  sewage  sludge  + 
lime  >  gypsum  +  sewage  sludge  +  lime  > 
sewage  sludge  >  gypsum  +  sewage  sludge  > 
gypsum  +  lime  >  gypsum  =  control.  Coal  refuse 
and  tissue  K  levels  indicated  that  supplemental  K 
would  be  desirable  for  long-term  maintenance  of  a 
vegetative  cover.  The  better  survival  of  brome- 
grass and  tall  fescue,  as  compared  to  alfalfa,  re- 
flected the  coal  refuse  pH  and  the  shorter  root 
system  of  the  more  acid-tolerant  grasses.  Concen- 
trations of  Al,  Fe,  Pb,  and  Zn  in  composite  plant 
samples  from  some  treatments  exceeded  the  phyto- 
toxic  limits  for  these  metals  in  plants.  Potential 
plant  toxicity  from  metals  in  the  coal  refuse  materi- 
al was  most  likely  reduced  by  reactions  with  the 
applied  sewage  sludge  and  lime.  (See  also  W89- 
12178  and  W89-12180)  (Author's  abstract) 
W89-12179 


APPLICATION  OF  SEWAGE  SLUDGE  AND 
OTHER  AMENDMENTS  TO  COAL  REFUSE 
MATERIAL:  III.  EFFECTS  ON  PERCOLATE 
WATER  COMPOSITION. 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL.  Dept.  of  Research  and  Development. 

R.  I.  Pietz,  C.  R.  Carlson,  J.  R.  Peterson,  D.  R. 

Zen,  and  C.  Lue-Hing. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  2,  p  174-179,  April/June  1989.  4  fig,  4  tab, 

20  ref. 

Descriptors:  'Land  disposal,  'Sludge  disposal, 
'Soil  amendments,  'Land  reclamation,  'Waste  dis- 
posal, 'Mine  wastes,  'Percolating  water,  Lime, 
Gypsum,  Wastewater,  Sludge,  Coal  refuse  materi- 
al, Illinois. 

The  effects  of  sewage  sludge,  lime,  and  gypsum  on 
the  revegetation  of  acidic  coal  refuse  material  were 
studied  at  a  Fulton  County  (Illinois)  land  reclama- 
tion site.  Treatments  consisted  of  control,  542  dry 
Mg/ha  anaerobically  digested  sewage  sludge,  89.6 
Mg/ha  lime,  112  Mg/ha  gypsum  and  combinations 
of  these  amendments.  The  chemical  composition  of 
the  percolate  collected  monthly  (1976  to  1980) 
from  suction  lysimeters  at  a  1-m  depth  reflected 
the  treatments  applied  to  the  coal  refuse  material. 
Percolate  pH,  NH4(  +  )-N  and  (N03(-)  +  N02(-)-N 
levels  were  lowest  in  either  the  gypsum  or  control 
treatments  and  highest  in  the  sewage  sludge  treat- 
ment and  declined  with  time,  while  P  levels  re- 
mained at  <  2.3  mg/L.  Percolate  S04  levels  were 
lowest  in  either  the  control  or  sludge-amended 
treatments.  Percolate  concentrations  of  Al,  Cr,  Cu, 
Fe,  and  Zn  were  lowest  in  the  sewage  sludge 
treatment  and  highest  in  gypsum-amended  treat- 
ments. Metal  solubility  in  the  percolate  was  affect- 
ed by  the  chemical  composition  of  the  coal  refuse 
material  and  the  applied  amendments.  Percolate 
Al,  Cd,  Cr,  Cu,  Fe,  Ni,  and  Zn  levels  were  nega- 
tively related  to  pH  in  the  sludge  and  sludge  + 
lime  treatments.  Estimated  concentrations  the  vari- 
ous metals  at  a  specific  pH  indicates  that  the  sludge 
and  sludge  +  lime  treatments  were  very  effective 
in  reducing  metal  leaching  when  the  percolate  pH 
was  >  or  =  5.0.  The  application  rates  of  lime  and 
sewage  sludge  based  on  theoretical  procedures 
were  effective  for  about  5  years.  For  long-term  (> 
5  years)  reclamation,  the  effectiveness  of  the 
sludge  and  sludge  +  lime  treatments  would  be 
better  maintained  by  applying  more  sludge  (1050 
Mg/ha)  and  (900  to  1350  Mg/ha)  +  lime  (134  to 
189  Mg/ha)  initially.  The  factor  of  two  difference 
between  the  theoretical  and  actual  amounts  of  lime 
and  sewage  needed  in  the  field  suggests  that  an 
added  safety  factor  of  1.5  to  2  for  application  of 
these  amendments  is  desirable  for  long-term  recla- 
mation of  coal  refuse  material.  (See  also  W89- 
12178  and  W89-12179)  (Author's  abstract) 
W89-12180 


CHEMICAL  PROPERTIES  OF  METAL-HUMIC 
ACID  FRACTIONS  OF  A  SEWAGE  SLUDGE- 
AMENDED  ARIDISOL. 

Bari  Univ.  (Italy).  1st.  di  Chimica  Agraria. 

N.  Senesi,  G.  Sposito,  K.  M.  Holtzclaw,  and  G.  R. 

Bradford. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  2,  p  186-194,  April/ June  1989.  5  fig,  6  tab, 

30  ref.  Department  of  the  Interior  Matching  Grant 


161 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E — Ultimate  Disposal  Of  Wastes 


1 
2 

I 

z 
is 

i 

4 

5 

9 


l 
I 


Program  of  the  Public  Law  95-467,  Project  no.  B- 
212-CAL  and  University  of  California  Water  Re- 
sources Center,  Project  UCAL-WRC-W-583. 

Descriptors:  'Sludge  disposal,  *Soil  amendments, 
•Heavy  metals,  'Waste  disposal,  *Humic  acids, 
•Cropland,  Wastewater,  Sludge,  Barley,  Chemical 
composition,  Aridisol,  Sorghum,  Spectroscopy, 
Chemical  speciation. 

Humic  acid  (HA)  was  extracted  from  a  Domino 
soil  (Xerolloc  Calciorthids)  cropped  with  barley 
(Hordeum  vulgare  L.)  and  sorghum  (Sorghum  bi- 
color  (L.)  Moench)  in  experimental  plots  that  re- 
ceived applications  of  sewage  sludge  for  4,  5,  6,  or 
7  years  at  rates  of  0,  22.5,  45,  or  90  Mg/ha/yr.  The 
HA  samples  were  characterized  chemically  by  ele- 
mental and  functional  group  analyses,  total  trace 
metal  content,  infrared  (IR)  and  electron  spin  reso- 
nance (ESR)  spectroscopy.  As  compared  to  the 
nonamended  Domino  (Xerollic  Paleorthids)  soil 
HA,  the  highest  sludge-amended  soil  HA  was  ex- 
tracted in  higher  yields  and  had  higher  N  and  S 
contents,  lower  C/N  molar  ratios,  higher  total 
acidity,  and  phenolic  OH  content,  lower  organic 
free  radical  content,  and  higher  relative  intensity 
of  the  amide  I  and  amide  II  IR  absorption  bands. 
These  differences  are  believed  to  be  caused  by  the 
incorporation  of  components  typical  of  the  applied 
sludge  organic  fraction  into  soil  HA.  The  Ha  also 
exhibited  a  well-defined  selectivity  in  respect  to 
trace  metal  adsorption/desorption.  Copper,  Ni,  Zn, 
Fe,  Cr,  were  adsorbed  strongly  into  readily  avail- 
able sites,  or  through  exchange  with  more  weakly 
adsorbed  trace  metal  ions  (Ma,  V,  Ti,  and  Mo). 
However,  the  soil  HA  tended  to  reach  metal  satu- 
ration at  the  highest  sludge  application  rates.  The 
ESR  analysis  showed  the  presence  of  indigenous 
Cu(  +  +  ),  Fe(  +  +  +),  and  VO(+  +)-HA  complex- 
es in  all  HA  samples.  These  complexes  had  similar 
chemical  and  structural  properties,  and  were  con- 
cluded to  represent  the  speciation  of  the  metals  in 
association  with  HA.  In  general,  the  impact  of  the 
organic  constituents  in  fresh  sludge  on  the  soil  HA 
appeared  to  be  mitigated  somewhat  by  the  contin- 
ual tendency  of  soil  organic  matter  to  attain  equi- 
librium, whereas  the  metal-organic  portion  of  the 
soil  HA  was  significantly  affected  by  sludge  appli- 
cation. (Author's  abstract) 
W89-12181 


PRESSURIZED  LAYER  REDUCES  TRANS- 
PORT THROUGH  COMPACTED  CLAY 
LINERS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
G.  J.  Kluitenberg,  and  R.  Horton. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
18,  No.  2,  p  228-232,  April/June  1989.  4  fig,  13  ref. 

Descriptors:  'Hazardous  materials,  *Waste  dispos- 
al, •Landfills,  *Landfill  linings,  'Solute  transport, 
•Materials  engineering,  'Leaching,  'Path  of  pol- 
lutants, Clays,  Chemical  transport,  Pressurized 
layers. 

Compacted  clay  liners  are  often  used  in  hazardous 
waste  surface  impoundments  and  landfills  to  pro- 
vide a  physical  barrier  to  the  flow  of  leachate.  If  a 
line  develops  cracks  or  regions  of  high  conductivi- 
ty, convective  fluxes  can  lead  to  increased  chemi- 
cal transport  through  the  liner.  The  use  of  a  pres- 
surized layer  of  coarse  material  sandwiched  be- 
tween two  compacted  clayey  soil  layers  to  elimi- 
nate the  hydraulic  gradient  across  the  upper  layer 
is  investigated.  The  hypothesis  is  that  such  a 
system  would  limit  convective  transport  through 
cracks  or  regions  of  high  conductivity.  Miscible 
displacement  experiments  were  conducted  using 
compaction  permeaters  filled  with  layered  and  un- 
layered  soil  materials.  Experiments  were  carried 
out  with  and  without  a  worst  case  hole  penetrating 
the  soil  column  vertically.  The  experimental  results 
show  that,  mean  solute  travel  times  and  times  to 
first  breakthrough  were  significantly  greater  than 
when  no  interlayer  was  used.  Travel  times  and 
time  to  first  breakthrough  were  also  increased 
when  the  pressurized  interlayer  was  introduced  in 
a  column  not  containing  a  hole.  The  experimental 
results  also  serve  to  the  demonstrate  the  devastat- 
ing effect  of  a  small  crack  or  hole  in  solute  trans- 
port. (Author's  abstract) 
W89-12185 


HEALTH  GUIDELINES  FOR  THE  USE  OF 
WASTEWATER  IN  AGRICULTURE  AND 
AQUACULTURE. 

World  Health  Organization,  Geneva  (Switzer- 
land). 

World  Health  Organization. 

World  Health  Organization  Technical  Report 
Series  WHOTAC,  No.  778,  1989.  5  fig,  6  tab,  33 
ref,  2  append. 

Descriptors:  'Wastewater  disposal,  'Public  health, 
•Waste  disposal,  'Wastewater,  'Municipal 
wastewater,  'Agriculture,  'Aquaculture,  Health 
effects,  Interagency  cooperation,  Research  prior- 
ities. 

The  use  of  wastewater  in  agriculture  and  aquacul- 
ture is  reviewed  from  the  point  of  view  of  its 
health  effects.  Guidelines  and  alternative  measures 
for  the  control  of  infectious  disease  transmission 
are  recommended  and  the  needs  for  further  re- 
search and  development  are  identified.  It  is  con- 
cluded that  municipal  wastewater  is  a  valuable 
resource  which  should  be  used  wherever  this  is 
possible  with  adequate  health  safeguards.  The  ad- 
vantages of  such  use  include  the  consequent  reduc- 
tion in  environmental  pollution  as  well  as  increased 
agricultural  production.  Reuse  of  wastewater  in 
agriculture  and  aquaculture  should,  where  possi- 
ble, be  the  preferred  method  of  wastewater  dispos- 
al and  should  form  an  integral  part  of  water  re- 
sources planning.  Health  protection  in  wastewater 
reuse  can  be  achieved  by  an  integrated  set  of 
measures  which  may  include  wastewater  treat- 
ment, crop  restriction,  appropriate  wastewater  ap- 
plication techniques  and  human  exposure  control. 
The  optimum  combination  of  measures  will  depend 
on  local  conditions  and  the  specific  groups  of 
people  to  be  protected.  Improved  epidemiological 
information  and  understanding  now  permit  the 
adoption  of  more  rational  standards  for  the  micro- 
biological quality  of  treated  wastewater  for  use  in 
agriculture.  The  use  of  raw  or  inadequately  treated 
wastewater  without  sufficient  health  safeguards 
has  often  been  tolerated,  partly  because  some  pre- 
vious standards  and  regulations  have  been  too 
strict  to  be  achievable.  In  the  selection  of 
wastewater  treatment  techniques  for  reuse 
schemes,  the  primary  consideration  should  be  their 
ability  to  remove  pathogens  consistently;  it  should 
be  borne  in  mind  that  conventional  systems  are  less 
likely  to  be  reliable  in  this  respect.  Effective  imple- 
mentation of  health  protection  measures  in 
wastewater  reuse  requires  the  involvement  and 
cooperation  of  several  ministries  and  government 
agencies,  whose  activities  need  to  be  coordinated. 
(Miller-PTT) 
W89-12188 


ANALYTICAL  INVERSE  MODELING  OF  RE- 
GIONAL-SCALE TRITIUM  WASTE  MIGRA- 
TION. 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12189 


ONSITE  WASTEWATER  TREATMENT  AND 
DISPOSAL  FOR  COASTAL  RESORT  BUSI- 
NESSES. 

Drexel  Univ.,  Philadelphia,  PA. 
For  primary   bibliographic  entry  see   Field   5D. 
W89-12230 


CRITERIA  FOR  SEWAGE  TREATMENT  AND 
DISPOSAL  IN  A  TOURIST  CITY. 

Gold  Coast  City  Council  (Australia).  Planning  and 

Design. 

For  primary   bibliographic   entry  see   Field   5D. 

W89- 12239 


IMPACT   OF   LAGOON    EFFLUENT   ON   AN 
INLAND  STREAM:  A  10  YEAR  PERSPECTIVE. 

WSL  Consultants  Pty  Ltd.,  Richmond  (Australia). 
G.  P.  Skerry,  and  J.  G.  Parker. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  289-292,  1989.  1  tab. 

Descriptors:  'Water  pollution  effects,  'Lagoons, 
•Wastewater      disposal,      'Wastewater      outfall, 


'Water  pollution  control,  'Water  quality,  'Recrea- 
tion, 'Irrigation,  'Australia,  Nutrients,  Nitrogen, 
Organic  carbon,  Salinity,  Goulburn  River. 

The  discharge  of  lagoon  treated  effluent  to  inland 
waterways  has  long  been  of  contention  in  relation 
to  the  impact  of  residual  algal  cells  and  nutrients  in 
the  receiving  water  body,  especially  one  used  ex- 
tensively for  recreation.  The  pre-lagoon  and  post- 
lagoon  discharge  effects  on  water  quality  were 
examined  in  a  major  inland  river,  the  Goulburn 
River,  Victoria,  over  a  10-year  monitoring  period 
from  1977-1987.  The  impact  of  a  lagoon  discharge 
flow  of  up  to  20  megaliters/day  during  summer 
conditions  is  assessed  in  relation  to  the  effect  on 
receiving  stream  physical,  chemical  and  biological 
water  quality  indicators.  Results  have  demonstrat- 
ed that  water  quality  has  been  maintained  so  that 
the  water  remains  stable  for  recreational  and  irriga- 
tion usages.  Water  quality  in  the  upstream  storages 
is  good  at  Lake  Eildon  and  the  Nagambie  weir  but 
less  satisfactory  at  Lake  Mokoan.  The  Daldy  Road 
Lagoons  at  Shepparton  represent  the  major  point 
discharge  source  to  the  Goulburn  River  system, 
treating  wastes  equivalent  to  a  population  of 
360,000.  The  monitoring  program  confirms  that  by 
management  of  nitrogen  inputs  to  the  lagoons, 
adjustment  can  be  achieved  with  minimal  ex- 
change to  receiving  water  quality.  By  a  combina- 
tion of  storage  and  reuse  of  effluent  during  the 
summer  period,  inputs  of  nutrients,  organic  carbon 
and  salinity  to  the  river  are  minimized  during  the 
critical  peak  summer  period.  (Author's  abstract) 
W89- 12244 


PHYSICAL  AND  CHEMICAL  BEHAVIOR  OF 
STABILIZED  SEWAGE  SLUDGE  BLOCKS  IN 
SEAWATER. 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
C.-S.  Shieh,  and  F.  J.  Roethel. 
Environmental        Science        and       Technology 
ESTHAG,  Vol.   23,   No.    1,  p   121-125,  January 
1989.  4  fig,  5  tab,  26  ref. 

Descriptors:  'Waste  disposal,  'Sludge  disposal, 
•Ocean  dumping,  'Water  quality  standards,  Heavy 
metals,  Fly  ash,  Gypsum,  Lime,  Portland  cements, 
Physical  properties,  Chemical  properties,  Leach- 
ing, Permeability,  Cadmium,  Lead,  Chromium,  Ar- 
senic, Aluminum,  Copper,  Zinc,  Seawater. 

Dewatered  sewage  sludge  (20%  solids)  was  suc- 
cessfully stabilized  into  block  form  by  using  fly 
ash,  gypsum,  lime,  and  Portland  cement.  Physical 
and  chemical  properties,  including  leachate  test,  of 
selected  mixes  were  determined  to  evaluate  the 
effectiveness  of  stabilization.  The  permeability  of 
the  stabilized  blocks  decreased  from  about  100  to 
45  nm/s  over  330  h  and  compressive  strength 
ranged  between  2000  and  2600  kPa  and  was  found 
to  increase  with  time  after  submerging  in  seawater. 
Cd,  Pb,  Cr,  and  As  were  found  in  the  EP  leachate, 
but  their  concentrations  were  lower  than  the  maxi- 
mum regulatory  concentrations  established  by  the 
EPA.  Concentrations  of  Al,  Cu,  Zn,  and  Pb  in  the 
exterior  portions  (<  1  cm)  of  the  sewage  sludge 
blocks  increased  with  time  after  exposure  to  sea- 
water, suggesting  readsorption  of  Al,  Cu,  Zn,  and 
Pb  onto  the  seawater  submerged  stabilized  blocks. 
The  concentration  of  Cd,  however,  decreased  with 
time.  The  results  indicated  that  the  stabilized 
sewage  sludge  blocks  maintain  their  structural  in- 
tegrity in  seawater  and  would  be  classified  as  a 
nonhazardous  material.  (Author's  abstract) 
W89-12384 


LEACHING  OF  HEAVY  METALS  FROM  COM- 
POSTED SEWAGE  SLUDGE  AS  A  FUNCTION 
OF  PH. 

Indiana  Univ.  of  Pennsylvania.  Dept.  of  Chemis- 
try. 

S.  L.  Tackett,  E.  R.  Winters,  and  M.  J.  Puz. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
66,  No.  4,  p  763-765,  November  1986.  2  tab,  7  ref. 

Descriptors:  'Leaching,  'Sludge  disposal,  'Acidi- 
ty, 'Heavy  metals,  'Land  disposal,  Composting, 
Cadmium,  Copper,  Iron,  Lead,  Zinc,  Atomic  ab- 
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sorption  spectroscopy,  Hydrogen  ion  concentra- 
tion. 

The  relative  short-term  leaching  rates  of  the  metals 
Cd,  Cu,  Fe,  Pb,  and  Zn  from  composted  sewage 
sludge  was  determined  over  the  pH  range  of  2.5- 
7.0  at  0.5  pH  unit  intervals.  Only  Zn  and  Cd 
leached  significantly  faster  as  the  pH  was  lowered, 
with  both  showing  the  greatest  solubility  increase 
over  the  pH  range  of  5.5-6.0.  Results  support  the 
previous  cautions  already  cited  for  the  land-spread- 
ing of  sewage  sludge,  and  suggest  areas  of  special 
concern.  Both  Zn  and  Cd  increase  in  solubility 
with  decreasing  pH.  Zinc  shows  the  largest  in- 
crease, but  Cd  is  highly  toxic  to  animals  and  is 
readily  absorbed  by  plants.  Care  should  be  taken  to 
use  only  sludges  with  very  low  Cd  contents,  and 
moderately  low  Zn  contents,  and  to  maintain  soil 
pH  values  above  6.5  during  and  after  sludge  appli- 
cation. While  Fe,  Pb,  and  Cu  solubilities  were  not 
affected  over  the  short  term  by  lowering  pH 
values,  Pb  does  pose  a  potentially  serious  problem. 
The  Pb  contents  found  in  the  leachates  in  all  pH 
values  were  higher  than  the  presently  certified  safe 
drinking  water  limit  of  0.050  ppm.  Since  maintain- 
ing a  high  pH  does  not  prevent  the  short-term 
leaching  of  small  amounts  of  Pb,  sludges  should  be 
approved  for  land  application  only  if  they  have 
very  low  Pb  contents.  (Doria-PTT) 
W89-12428 


MOVEMENT  OF  VIRUSES  AFTER  ARTIFI- 
CIAL RECHARGE. 

Webster  (Arthur)  Pty  Ltd.,  Baulkham  Hills  (Aus- 
tralia). 

J.  Jansons,  L.  W.  Edmonds,  B.  Speight,  and  M.  R. 
Bucens. 

Water  Research  WATRAG,  Vol.  23,  No.  3,  p  293- 
299,  March  1989.  3  fig,  5  tab,  24  ref. 

Descriptors:  *Enteroviruses,  *Artificial  recharge, 
*Path  of  pollutants,  'Wastewater  irrigation, 
Groundwater  recharge,  Soil  water,  Wastewater  fa- 
cilities. 

Results  of  human  enteric  virus  movement  through 
soil  and  groundwater  aquifers  after  artificial  re- 
charge using  wastewater  are  presented.  The  pene- 
tration through  the  recharge  soil  of  indigenous 
viruses  from  treatment  plant  effluent  was  found  to 
be  much  greater  than  that  of  a  seeded  vaccine 
poliovirus.  Echovirus  type  11  from  wastewater 
was  detected  at  a  depth  of  9.0  meters  in  ground- 
water from  a  bore  located  14  meters  from  the 
recharge  basin  whereas  seed  poliovirus  was  not 
isolated  beyond  a  depth  of  1.5  meters  below  the 
recharge  basin.  It  was  concluded  that  data  on 
enteric  virus  survival  in  groundwater  were  re- 
quired if  safe  abstraction  distances  were  to  be 
determined.  (Author's  abstract) 
W89-12481 


of  geographic  area;  and  an  evaluation  of  the  cur- 
rent market  structure  and  an  assessment  of  the 
future  market  for  the  composts.  It  was  found  that 
the  major  market  for  soil  amendments  is  the  resi- 
dential sector,  accounting  for  the  major  usage  of 
yard  debris  compost,  followed  by  landscapers  and 
public  agencies.  Sewage  sludge  compost  is  pre- 
ferred by  landscapers  and  nurserymen.  The  future 
of  the  soil  amendment  market  in  the  metropolitan 
Portland  area  appears  to  be  related  to  a  number  of 
factors  including  the  economy,  population  growth, 
and  the  weather,  and  is  also  affected  by  a  number 
of  factors  including:  consistent  quality,  cost,  avail- 
ability, and  user  understanding  of  the  benefits  and/ 
or  limitations  of  each  of  the  three  products.  Due  to 
the  differing  characteristics  and  potential  uses  of 
the  three  compost  products,  combined  with  the 
results  of  the  market  survey  and  the  current  mar- 
keting strategy  for  municipal  solid  waste  compost, 
it  was  concluded  that  the  introduction  of  this  com- 
post would  not  negatively  affect  the  market  pro- 
grams for  yard  debris  and  sewage  sludge  composts 
already  in  existence.  The  long-term  stability  of  the 
markets  for  municipal  solid  waste  compost,  as  well 
as  its  impact  on  the  other  composts,  will  be  a 
function  of  quality  of  material  as  well  as  price. 
(Fish-PTT) 
W89- 12494 


HEAVY  METAL  CONCENTRATION  IN 
HALTON  REGION  SOILS:  AN  ASSESSMENT 
FOR  FUTURE  MUNICIPAL  SLUDGE  UTILI- 
ZATION. 

Environmental    Protection    Service,    Burlmgton 
(Ontario).  Waste  Water  Technology  Centre. 
M.  D.  Webber,  and  A.  Shamess. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
67,  No.  4,  p  893-903,  November  1987.  2  fig,  2  tab, 
12  ref. 

Descriptors:  'Heavy  metals,  *Ontario,  *Soil  chem- 
istry, 'Cropland,  "Land  disposal,  *Sludge  disposal, 
•Sludge  utilization,  Lead,  Zinc,  Sulfides,  Sampling, 
Atomic  absorption  spectroscopy,  Arsenic,  Cadmi- 
um, Cobalt,  Chromium,  Copper,  Mercury,  Nickel. 

Studies  were  conducted  to  determine  the  heavy 
metal  concentrations  in  Halton  Region  (Ontario) 
agricultural  soils.  Soil  samples  were  taken  on  a 
regular  grid  pattern  from  the  agricultural  area  of 
the  Region.  In  a  very  large  proportion  of  the 
samples,  heavy  metal  concentrations  were  less  than 
the  maximum  permissible  values  for  sludge  applica- 
tion to  land  in  Ontario  and  in  most  of  the  samples, 
they  were  less  than  or  approximately  equal  to  the 
mean  values  for  uncontaminated  soils  in  Ontario. 
In  a  small  proportion  of  the  samples,  heavy  metal 
concentrations  exceeded  the  maximum  permissible 
values  for  sludge  application  to  land  in  Ontario. 
These  samples  were  obtained  mainly  west  of  the 
Niagara  Escarpment  in  the  southwest  corner  of  the 
Region  and  the  offending  metals  were  primarily  Pb 
and  Zn.  High  Pb  and  Zn  concentrations  in  these 
soils  were  not  related  to  sludge  application  but 
were  naturally  occurring  and  probably  were  de- 
rived by  Pb  and  Zn  sulfides  in  the  soil  parent 
material.  It  was  concluded  that  sludge  may  be 
applied  on  a  very  large  proportion  of  the  agricul- 
tural land  in  Halton  Region.  (Author's  abstract) 
W89-12431 


COLLOIDS  IN  WATER  FROM  A  SUBSUR- 
FACE FRACTURE  IN  GRANITE  ROCK,  GRIM- 
SEL  TEST  SITE,  SWITZERLAND. 

Paul  Scherrer  Inst.,  Wuerenlingen  (Switzerland). 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 12474 


ANALYSIS  BASED  ON  INTEGRATED  CON- 
SERVATION LAW  FOR  DISCONTINUOUS 
ROCK:  COUPLED  ANALYSIS  OF  STRESS, 
HEAT  TRANSFER  AND  GROUNDWATER 
FLOW. 

Saitama  Univ.,  Urawa  (Japan).  Faculty  of  Tech- 
nology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12475 


SURVIVAL  OF  VIRUSES  IN  GROUNDWATER. 

Webster  (Arthur)  Pty  Ltd.,  Baulkham  Hills  (Aus- 
tralia). 

J.  Jansons,  L.  W.  Edmonds,  B.  Speight,  and  M.  R. 
Bucens.  ■ 

Water  Research  WATRAG,  Vol.  23,  No.  3,  p  301- 
306,  March  1989.  4  fig,  3  tab,  23  ref.  Water  Au- 
thority of  Western  Australia  Grant. 

Descriptors:  *Groundwater  pollution,  'Artificial 
recharge,  *Path  of  pollutants,  'Enteroviruses, 
Groundwater,  Temperature  control,  Dissolved 
oxygen,  Microorganisms,  Infection,  Boreholes. 

Survival  in  groundwater,  after  artificial  recharge 
of  wastewater  treatment  plant  effluent,  of  echo- 
virus  types  6,  11,  and  24,  coxsackievirus  type  B5, 
and  poliovirus  type  1  was  determined.  Enterovirus 
survival  in  groundwater  was  found  to  be  variable 
and  appeared  to  be  influenced  by  a  number  of 
factors:  temperature,  dissolved  oxygen  concentra- 
tion, and  possible  the  presence  of  microorganisms. 
Dissolved  oxygen  concentration  was  the  most  sig- 
nificant factor  in  loss  of  virus  infectivity  in  ground- 
water. Poliovirus  type  1  incubated  in  groundwater 
with  a  mean  dissolved  oxygen  concentration  of  0.2 
milligrams  per  liter  decreased  in  infectivity  by  100- 
fold  in  50  days  compared  with  20  days  for  a 
decrease  of  the  same  magnitude  when  incubated  in 
groundwater  with  a  mean  dissolved  oxygen  con- 
centration of  5.4  milligrams  per  liter.  Echovirus 
type  6  was  found  to  be  least  stable,  and  poliovirus 
type  1  was  found  to  be  most  stable,  although  virus 
stability  may  have  been  due  to  conditions  existing 
in  individual  groundwater  bores.  (Author's  ab- 
stract) 
W89- 12482 


MARKET  ANALYSIS  FOR  MULTI-COMPOST 
PRODUCTS. 

Cal  Recovery  Systems,  Inc.,  Richmond,  CA. 
L.  L.  Eggerth,  L.  F.  Diaz,  and  S.  Gurkewitz. 
Biocycle  BCYCDK,  Vol.  30,  No.  5,  p  29-34,  May 
1989.  3  fig,  3  tab. 

Descriptors:  'Recycling,  'Waste  disposal,  'Com- 
post, 'Sludge,  'Soil  amendments,  'Municipal 
wastes,  'Market  value,  'Economic  aspects,  Chemi- 
cal properties,  Physical  properties,  Biological 
properties,  Solid  wastes,  Cost  analysis,  Evaluation, 
Portland. 

A  study  was  conducted  to  determine  if  three  com- 
post products  (yard  debris,  sewage  sludge,  and 
municipal  solid  waste)  could  successfully  compete 
in  metropolitan  Portland,  Oregon,  involving  three 
major  components:  a  technical  analysis  of  the 
physical,  chemical,  and  biological  characteristics 
of  the  three  compost  materials;  an  evaluation  of 
transportation  costs  and  potential  markets  in  terms 


SLUDGE  TREATMENT,  UTILIZATION,  AND 
DISPOSAL.      ' 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-12512 


ON-SITE  ALTERNATD/ES  FOR  TREATMENT 
AND  DISPOSAL. 

ENSR  Contructors,  Acton,  MA. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-12513 


LAND  APPLICATION  OF  WASTEWATER. 

Dames  and  Moore,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-12517 


RADIO  ACTTVE  WASTES. 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Civil 

Engineering. 

B.  M.  Thomson. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  6,  p  901-905,  June  1989.  84 

ref. 

Descriptors:  'Wastewater  treatment,  'Literature 
review,  'Radioactive  waste  disposal,  'Radioactive 
wastes,  Planning,  Waste  repositories,  Waste  proc- 
essing, Waste  decommissioning,  Precipitation,  Ion 
exchange,  Low-level  radioactive  wastes,  High 
level  radioactive  wastes,  Case  studies. 

A  review  of  recent  studies  on  radioactive  wastes 
includes:  (1)  National  programs  to  investigate  ac- 
ceptable disposal  sites,  develop  an  interagency  ra- 
diation policy,  and  review  European  radwaste 
management;  (2)  Waste  repository  considerations 
such  as  alternative  media  for  geologic  disposal,  the 
volatility  of  cesium  and  strontium  from  basalt, 
performance  of  surface  disposal  sites  for  low-level 
radioactive  wastes,  and  the  natural  radionuclides  of 
the  uranium  and  thorium  decay  chains;  (3)  Waste 
processing  and  decommissioning  which  include 
preparations  for  removal  and  transporting  of  a 
damaged  core,  the  dismantling  of  a  reactor  inter- 
nals, reprocessing  techniques,  conversion  and  so- 
lidification of  high  level  wastes,  and  the  cracking 
of  vitrified  wastes  and  canisters;  (4)  The  occur- 
rence and  treatment  of  radon,  radium  and  uranium 
in  drinking  water  supplies;  and  (5)  Remedial  action 
and  treatment  available  for  removing  radium-226 
and  thorium-230  from  uranium  ores  and  mill  tail- 
ings, and  the  use  of  chemical  precipitation  and  ion 
exchange  for  treatment  of  low-activity 
wastewaters.  (White-Reimer-PTT) 
W89-12531 


HAZARDOUS  AND  SOLID  WASTES. 
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Dames  and  Moore,  Atlanta,  GA. 

J.  Zirschky. 

Journal-Water      Pollution     Control      Federation 

JWPFA5,  Vol.  61,  No.  6,  p  905-910,  June  1989. 

147  ref. 

Descriptors:  'Water  pollution  sources,  'Literature 
review,  'Hazardous  materials,  'Solid  wastes, 
•Solid  waste  disposal,  Regulations,  Waste  reduc- 
tion, Incineration,  Biological  treatment,  Sampling, 
Monitoring,  Groundwater  contamination,  Land- 
fills, Risks. 

A  review  of  recent  studies  on  hazardous  and  solid 
wastes  includes:  (1)  General  studies  concerning 
hazardous  waste  characteristics,  regulations,  treat- 
ment, and  sampling;  and  similarities  in  radioactiv- 
ity and  chemical  waste  disposal  technologies  and 
policies;  (2)  Waste  minimization  techniques;  (3) 
Treatment  techniques  for  halogenated  organic, 
corrosive,  and  cyanide  wastes;  biological  treat- 
ment; incineration;  soils  treatment;  photolysis;  and 
stabilization;  (4)  Remediation  techniques  from  a 
guidance  manual;  costs;  and  landfill  revegetation; 
(5)  Sampling  and  monitoring  considerations  such 
as  statistical  considerations  for  groundwater  moni- 
toring, sampling  procedures  for  estimating  waste 
disposal  tonnage  at  landfills,  and  methods  for  char- 
acterizing solid  wastes;  (6)  Landfill  design  and 
inspection  procedures  for  landfill  liners,  grout  per- 
meability to  hazardous  wastes,  leachate  from  land- 
fills, and  gas  migration  from  landfills;  and  (7)  Risk 
assessments.  (White-Reimer-PTT) 
W89-12532 


EFFECT  OF  DIKES  AND  SULFURIC  ACID  ON 
COTTON  UNDER  EFFLUENT  IRRIGATION. 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
G.  Oron,  and  Y.  DeMalach. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  3,  p  463-473, 
June  1989.  2  fig,  9  tab,  12  ref. 

Descriptors:  'Wastewater  irrigation,  'Dikes,  'Arid 
climates,  'Cotton,  'Water  supply,  'Crop  yield, 
•Irrigation  design,  'Sulfuric  acid,  Agricultural  hy- 
drology, Agriculture,  Loess,  Alkaline  soils,  Sprin- 
kler irrigation,  Trickle  irrigation,  Israel,  Runoff. 

Extensive  efforts  are  being  undertaken  to  improve 
effluent  use  in  arid  zones  with  alkaline  soils.  In 
Israel,  this  type  of  soil  (loess),  with  a  relatively 
large  amount  of  water  loss  due  to  runoff  genera- 
tion, is  mainly  found  in  the  south.  The  possibility 
of  decreasing  runoff,  soil  erosion,  improving  water 
intake  rate,  and  obtaining  economic  cotton  yields 
was  examined  in  a  series  of  field  experiments. 
Various  combinations  of  dike  construction  be- 
tween cotton  rows  and  sulfuric  acid  applications 
were  examined.  Results  showed  that  sulfuric  acid 
significantly  reduced  runoff  reduction  and  im- 
proved water  infiltration,  and  that  the  acid  treat- 
ment improves  water  intake  and  cotton  yield  more 
significantly  than  that  of  the  dikes,  under  sprinkler 
and  trickle  irrigation  systems.  (Author's  abstract) 
W89-12639 


PARTICLE  FILTRATION  FOR  WASTEWATER 
IRRIGATION. 

Hebrew  Univ.  of  Jerusalem  (Israel).  Human  Envi- 
ronment Sciences  Div. 
A.  Adin,  and  M.  Elimelech. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  3,  p  474487, 
June  1989.  11  fig,  17  ref,  append. 

Descriptors:  'Irrigation  practices,  'Wastewater 
renovation,  'Wastewater  irrigation,  'Filtration, 
•Particulate  matter,  'Irrigation  engineering,  Irriga- 
tion, Effluents,  Activated  sludge,  Contact  beds, 
Particle  size,  Trickle  irrigation,  Turbidity,  Sus- 
pended solids. 

Conventional  water  filtration  methods  cannot  be 
generalized  for  use  in  direct  wastewater  filtration 
for  drip  (trickle)  irrigation  systems.  Effluents  from 
an  oxidation  ponds-reservoir  system  and  from  an 
activated  sludge  plant  were  filtered  through  granu- 
lar beds  and  filter  screens,  for  the  purpose  of 
evaluating  particle  filterability.  The  granular  beds 


remove  particles  larger  than  10  microns  with  an 
efficiency  of  40  to  85%,  depending  on  the  exist- 
ence of  surface  straining  and  effluent  type,  whereas 
smaller  particles  (1-2  microns  in  size)  are  hardly 
removed,  suggesting  that  minimum  transport 
theory  applies.  The  removal  ratio  for  all  particles 
measured  increases  with  grain  size  and  with  bed 
depth,  and  decreases  with  filtration  velocity,  af- 
fecting the  lower  particle  size  range  more.  Filter 
screens  clog  very  rapidly  even  though  they 
remove  only  about  1-2%  of  the  total  suspended 
solids  (TSS).  Both  turbidity  and  TSS  are  inferior 
to  particle  size  distribution  measurements  for  filter- 
ability  evaluation  of  wastewater  effluents.  (Au- 
thor's abstract) 
W89-12640 


BACTERIOLOGICAL  AND  CHEMICAL  STUD- 
IES OF  WASTEWATER  FROM  A  CHEMICAL 
FERTILIZER  PLANT. 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 
S.  M.  Mohawed,  M.  A.  Meki,  and  S.  S.  Ismail. 
Biological  Wastes  BIWAED,  Vol.  28,  No.  3,  p 
227-232,  1989.  2  tab,  10  ref. 

Descriptors:  'Chemical  wastewater,  'Wastewater 
pollution,  'Fertilizer  plants,  'Nile  River,  Egypt, 
Bioindicators,  Bacterial  analysis,  Chemical  analy- 
sis, Chemical  wastes,  Heterotrophic  bacteria. 

During  1984  and  1985,  a  physicochemical  analysis 
of  the  wastewaters  from  the  nitrate  fertilizer  indus- 
try in  the  Aswan  area  was  conducted,  and  hetero- 
trophic bacterial  populations,  which  developed 
during  the  journey  of  the  wastewater  in  the  Kima 
canal  before  it  joins  the  River  Nile,  were  investi- 
gated. Principal  wastewater  parameters  which 
were  found  to  deviate  significantly  from  set  stand- 
ards were:  N03(-),  N02(-),  S04,  CI,  total  alkalini- 
ty, COD,  and  free  NH3.  Mesophilic  and  heterotro- 
phic populations  (1200/ml)  exceeded  thermophilic 
ones  (300/ml),  and  psycrophilic  ones  were  not 
observed.  Gram-negative  rods,  spore-formers,  ni- 
trate-reducers, catalase-positive  organisms  and 
non-producers  of  H2S  and  indole  were  the  pre- 
dominant types.  Apparently  these  bacteria  adapt 
themselves  to  new  and  adverse  environments.  Bio- 
logical indicators  of  industrial  wastewater  effects 
are  apparent,  and  it  is  thought  that  bacteria  are 
responsible  for  many  of  the  chemical  processes  in 
Kima  canal  water.  It  is  concluded  that  Kima  indus- 
trial wastewater  is  unsuitable  for  introduction  into 
the  River  Nile.  (White-Reimer-PTT) 
W89- 12667 


FIELD  STUDIES:  HARDY  ROAD  LANDFILL 
AND  INDUSTRIAL  EXCESS  LANDFILL,  A  SU- 
PERFUND  SITE. 

Akron  Univ.,  OH.  Center  for  Environmental  Stud- 
ies. 

J.  L.  Jackson,  J.  R.  Bauder,  J.  Hardy,  and  M.  S. 
Kennedy. 

Ohio  Journal  of  Science  OJSCA9,  Vol.  89,  No.  3, 
p  45-55,  June  1989.  9  fig,  2  tab  19  ref. 

Descriptors:  'Industrial  wastes,  'Geology,  'Waste 
disposal,  'Landfills,  'Ohio,  'Geomorphology, 
•Groundwater  pollution,  *Superfund,  Hydrology, 
Groundwater  movement,  Field  tests,  Standards, 
Legislation,  Glacial  sediments,  Lake  sediments, 
Leachates,  Sandstones,  Shales,  Observation  wells. 

Two  waste  disposal  sites,  Akron's  Hardy  Road 
Landfill  in  Northampton  Township  and  Industrial 
Excess  Landfill  in  Uniontown,  Ohio  were  visited 
as  part  of  the  Geological  Society  of  America 
North-Central  Regional  Meeting  held  in  April 
1988.  The  sites  were  chosen  to  demonstrate  the 
significance  of  geologic  conditions  at  waste  dispos- 
al sites.  The  two  sites  were  first  used  for  waste 
disposal  in  the  1960's.  Therefore,  early  operations 
at  the  sites  predate  the  extensive  guidelines  and 
legislation  presently  governing  waste  disposal.  At 
the  Hardy  Road  Landfill  geologic  conditions  con- 
tributed to  off-site  methane  migration  in  1984,  re- 
sulting in  destruction  by  fire  of  a  private  dwelling. 
Gas  migration  is  now  controlled  by  an  active  gas 
collection  system.  Sand  and  gravels  deposited 
during  multiple  glacial  events  are  underlain  by 
lacustrine  silts  and  clays.  These  lacustrine  deposits 
and  the  hydrology  of  the  site  are  expected  to 


control  leachate.  The  glacial  deposits  are  up  to  150 
m  thick  in  the  buried  valley  beneath  the  site.  The 
major  concern  at  the  Uniontown  site  is  ground 
water  contamination.  Sandstone  and  shale  bedrock 
of  the  site  area  belong  to  the  lower  Pottsville 
Group  of  the  Pennsylvanian  strata.  Groundwater 
samples  analyses  indicated  a  surprisingly  low  level 
of  contamination  for  monitor  wells  within  and 
very  near  a  sand  and  gravel  deposit.  It  is  believed  a 
combination  of  till  in  the  site,  compaction,  type  of 
waste,  cover  material,  and  local  ground  water  re- 
charge areas  have  significantly  reduced  movement 
of  contaminants  off  site.  (White-Reimer-PTT) 
W89- 12706 


TRANSMISSION  OF  ENTERIC  DISEASE  AS- 
SOCIATED WITH  WASTEWATER  IRRIGA- 
TION: A  PROSPECTIVE  EPIDEMIOLOGICAL 
STUDY. 

Hebrew  Univ.,  Jerusalem  (Israel).  School  of  Ap- 
plied Science  and  Technology. 
H.  I.  Shuval,  Y.  Wax,  P.  Yekutiel,  and  B.  Fattal. 
American   Journal   of  Public   Health   AJHEAA, 
Vol.  79,  No.  7,  p  850-852,  July  1989.  3  tab,  12  ref. 
USEPA  grant  no.  CR-806416. 

Descriptors:  'Path  of  pollutants,  •Human  diseases, 
•Wastewater  disposal,  *Wastewater  irrigation, 
•Pathogens,  'Enteric  bacteria,  'Epidemiology, 
Aerosols,  Sprinkler  irrigation,  Israel,  Public  health, 
Population  exposure. 

A  prospective  study  was  conducted  of  the  possible 
enteric  disease  transmission  by  aerosolized  patho- 
gens from  sprinkler  irrigation  of  partially  treated 
wastewater  in  20  kibbutzim  (collective  agricultural 
settlements)  in  Israel  between  March  1981  and 
February  1982.  Medical  data  were  collected  from 
the  patients'  files  and  daily  logs  of  physicians  and 
nurses  at  each  kibbutz  clinic  (total  population 
10,231).  Episodes  of  enteric  disease  were  similar  in 
the  kibbutzim  most  exposed  to  wastewater  aerosols 
(11.6  per  100  person-year)  and  the  kibbutzim  not 
exposed  to  wastewater  in  any  form  (11.0  per  100 
person-year).  No  excess  of  enteric  disease  was  seen 
among  wastewater  contact  workers  or  their  fami- 
lies as  compared  with  the  unexposed.  No  negative 
health  effects  were  detected  in  this  study,  which 
involved  a  large  population  (including  many  young 
children)  exposed  to  treated  wastewater  aerosols 
generated  at  distances  of  300-600  m.  (Author's 
abstract) 
W89-12729 


REGIONAL  APPROACH  TO  SLUDGE  MAN- 
AGEMENT. 

Dufresne-Henry,  Inc.,  North  Springfield,  VT. 
M.  E.  Lang,  S.  D.  Freedman,  and  T.  D.  Nesbitt. 
Biocycle  BCYCDK,  Vol.  30,  No.  6,  p  72-77,  June 
1989.  1  fig. 

Descriptors:  'Waste  management,  'Regional  plan- 
ning, 'Waste  disposal,  'Wastewater  treatment, 
•Sludge  disposal,  •Composting,  'Regional  analy- 
sis, Wastewater  solids,  Water  reuse,  Vermont, 
Septic  sludge,  Industrial  wastes,  Land  disposal. 
Cost  analysis,  Sludge  solids,  Wastewater  facilities, 
Operating  policies,  Market  value,  Site  selection, 
Administrative  avenues,  Soil  disposal  fields. 

The  Vermont  Department  of  Environmental  Con- 
servation instituted  a  number  of  studies  to  evaluate 
sludge  management  on  a  regional  basis.  Compost- 
ing was  chosen  as  an  additional  beneficial  reuse 
technology.  The  state  has  been  divided  into  five 
regional  study  areas:  (1)  Connecticut  River  Valley, 
(2)  Rutland  area,  (3)  Central  Vermont,  (4)  Chitten- 
den County,  and  (5)  Northeast  Kingdom.  The 
Connecticut  River  Valley  area,  with  a  total  of  45 
towns,  was  the  first  study  initiated.  The  relation- 
ship between  wastewater  solids,  septage  solids  and 
miscellaneous,  industrial  and  commercial  solids  is 
shown  by  the  initial  and  design  year  total  solids 
generation  for  the  Connecticut  River  Valley  study 
area.  All  of  the  studies  underway  are  evaluating 
sludge  composting  and  land  application  at  agro- 
nomic rates.  Following  the  review  of  present 
worth  cost  analysis  of  the  composting  alternatives, 
the  State  of  Vermont  requested  that  the  study  be 
expanded  to  include  land  application.  Two  reactor, 
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and  one  non-reactor  (aerated  static  pile,  aerated 
windrow,  windrow)  composting  technologies  are 
being  evaluated  for  use  in  the  Connecticut  River 
Valley.  The  preliminary  design  application  alterna- 
tives incorporates  sludge  application  rates  and  the 
agricultural  land  requirements.  Centralized  and  de- 
centralized approaches  have  been  developed  to 
handle  liquid  sludge  wastes.  Both  approaches  offer 
viable  and  workable  solutions  to  the  handlmg  and 
processing  of  liquid  sludge  and  septage.  The  major 
finding  in  the  Connecticut  River  Valley  study  is 
that  the  present  worth  cost  of  the  composting 
alternatives  is  essentially  equal  to  the  present 
worth  cost  of  land  application  at  agronomic  rates  if 
purchase  of  the  land  is  included.  Present  worth 
cost  for  composting  and  land  application  averaged 
$27.5  million  and  $29.5  million,  respectively.  These 
costs  will  be  further  defined  when  potential  sites 
are  identified.  With  the  present  worth  cost  bemg 
equal,  the  driving  force  within  the  Connecticut 
River  Valley  for  the  management  of  sludge  and 
septage  will  be  implementability.  (Miller-PTT) 
W89-12733 

SLURRY  COMPOSTING  OPTIONS. 

Cordoba   Univ.    (Spain).    Dept.    of   Agricultural 

Chemistry  and  Pedology. 

For  primary  bibliographic   entry  see   Held   5D. 

W89-12767 

SCIENTIFIC  ANALYSIS  OF  PROPOSED 
SLUDGE  RULE. 

Agricultural  Research  Service,  Beltsville,  MD. 
R.  L.  Chaney.  „„„«,, 

Biocycle  BCYCDK,  Vol.  30,  No.  7,  pp.  80-85,  July 
1989.  0  fig,  4  tab,  2  ref. 

Descriptors:  'Administrative  regulations,  'Sludge 
utilization,  'Sludge  disposal,  'Standards,  Land  dis- 
posal, Hydrogen  ion  concentration,  Toxicity, 
Heavy  metals,  Polychlorinated  biphenyls,  Risk  as- 
sessment, Quality  control. 

As  part  of  the  review  process  of  the  Part  503 
Proposed  Standards  for  Sewage  Sludge  Disposal, 
the  U.S.  Environmental  Protection  Agency  asked 
a  committee  of  experts  to  do  a  formalized  review 
of  the  land-related  disposal  practices  covered  in 
the  regulation.  This  included  land  application,  dis- 
tribution and  marketing,  monofilling  and  surface 
disposal.  The  peer  review  committee  found  signifi- 
cant failings  in  the  background  scientific  data  used 
to  develop  the  specific  limitations.  Absence  of  pH 
control,  no  sludge  quality  limits,  failure  to  rely  on 
field  demonstrations  of  no  toxic  effect,  unfounded 
calculation  of  slopes,  use  of  toxicological  data  rele- 
vant only   to  drinking   water,   presumption   that 
sludge  is  mixed  in  with  soil,  low  calculation  for 
childhood  soil  ingestion,  and  unrealistic  application 
and  nitrogen  limits  all  posed  problems.  The  peer 
review  group  also  found  errors  in  EPA  calcula- 
tions for  copper,  zinc,  and  PCBs.  The  peer  review 
group's  evaluation  of  the  proposed  Part  503  rule 
resulted  in  revised  cumulative  application  limits 
that  would  allow  for  continued  beneficial  use  of  a 
median  quality  sludge  at  rates  of  at  least  500  to 
1000  metric  tons/hectare.   They  concluded  that 
utilization  of  median  quality  sludges  comprise  no 
risk  to  humans,  livestock,  wildlife,  or  the  environ- 
ment when  applied  as  part  of  agricultural  produc- 
tion practices,  revegetation  programs,  etc.  (Mertz- 
PTT) 
W89-12768 


MINIMISATION  OF  MICROBIOLOGICAL 
HAZARDS  ASSOCIATED  WITH  LATRINE 
WASTES. 

Robens    Inst,    of   Industrial    and    Environmental 

Health  and  Safety,  Guildford  (England). 

For  primary  bibliographic   entry  see  Field   5D. 

W89-12783 


Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  131-135,  July  19,  1989.  3  fig,  4  ref. 

Descriptors:  'Wastewater  irrigation,  'Spray  irriga- 
tion, 'Sprinkler  irrigation,  'Enteric  bacteria,  'Vi- 
ruses, 'Public  health,  Aerosols,  Israel. 

Field  investigations  on  the  dispersion  of  aerosol- 
ized enteric  bacteria  and  viruses  generated  by 
wastewater  sprinkler  irrigation  were  carried  out  at 
agricultural  communities  in  Israel.  A  total  of  154 
air  samples  were  taken  in  the  vicinity  of 
wastewater  irrigated  fields  by  two  different  meth- 
ods- (1)  Anderson  multistage  impactor  air  sam- 
plers, and  (2)  High  Volume  Cyclone  Scrubbers 
(HVCS).  All  night  samples  at  730  m  were  positive 
for  bacterial  indicator  organisms.  10%  of  the  air 
samples  by  HVCS  were  presumptively  positive  for 
enteric  viruses  including  3  out  of  24  samples  taken 
at  730  m  downwind  from  the  wastewater  sprinkler 
fields.  In  31%  of  the  virus  positive  samples,  none 
of  the  3  bacterial  indicators  were  detected.  These 
findings  suggest  that  aerosolized  enteric  viruses  are 
more  resistant  to  hostile  environmental  factors 
than  the  airborne  bacterial  indicator  organisms. 
(Author's  abstract) 
W89-12798 


AEROSOLIZED  ENTERIC  BACTERIA  AND  VI- 
RUSES GENERATED  BY  SPRAY  IRRIGATION 
OF  WASTEWATER. 

Hebrew    Univ.    of  Jerusalem    (Israel).    Graduate 
School  of  Applie  Science  and  Technology. 
H.  I.  Shuval,  N.  Guttman-Bass,  J.  Applebaum,  and 
B.  Fattal. 


MATRIC  WATER  POTENTIAL  AS  AN  ECO- 
LOGICAL DETERMINANT  IN  COMPOST,  A 
SUBSTRATE  DENSE  SYSTEM. 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
F.  C.  Miller. 

Microbial  Ecology  MCBEBU,  Vol.  18,  No.  1,  p 
59-71,  1989.  2  fig,  58  ref. 

Descriptors:  'Waste  disposal,  'Composting, 
'Sludge  digestion,  'Biodegradation,  Waste  treat- 
ment, Degradation,  Oxygen,  Anaerobic  digestion, 
Digestion. 

An  investigation  of  the  relationship  of  matric 
water  potential  (water  held  by  physical  attraction) 
to  gravimetric  water  content  was  carried  out  in  a 
laboratory  composting  system  using  a  sewage 
sludge  and  wood  chip  substrate.  A  curve  was 
developed  to  describe  this  relationship.  It  applies 
to  moisture  contents  of  23%  to  64%.  It  was  pro- 
posed that  composting  fails  under  drier  conditions 
because  bacteria  progressively  fail  to  physically 
colonize  the  substrate.  Better  conditions  for  com- 
posting under  low  moisture  conditions  are  pro- 
duced by  agitation  and  introduction  of  inoculum  in 
mixed  systems,  and  by  thorough  initial  coloniza- 
tion in  nonmixed  systems.  (Cassar-PTT) 
W89- 12965 

CIRCULAR  CONVECTION  DURING  SUBSUR- 
FACE INJECTION  OF  LIQUID  WASTE,  ST. 
PETERSBURG,  FLORIDA. 

Geological  Survey,  Tampa,  FL. 

J.  J.  Hickey. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.   7,  p   1481-1494,   July    1989.    19  fig,  24  ref. 

Descriptors:  'Underground  waste  disposal,  'Path 
of  pollutants,  'Dolomite,  'Liquid  wastes,  'Saline 
water,  'Groundwater  pollution,  'Model  studies, 
•Injection  wells,  Porosity,  Chlorides,  Florida, 
Convection,  Observation  wells,  Density  currents. 

Injection  of  liquid  waste  into  a  highly  transmissive, 
saltwater-bearing,  fractured  dolomite  underlying 
the  city  of  St.  Petersburg,  Florida,  provided  an 
opportunity  to  study  density-dependent  flow  asso- 
ciated with  two  miscible  and  density-different  liq- 
uids. The  injection  zone  was  98  m  thick  with  a 
radial  hydraulic  conductivity  of  762  m/d  and  a 
vertical  hydraulic  conductivity  of  152  m/d.  Mean 
chloride  concentrations  of  the  injectant  during  two 
tests  of  91  and  366  days  duration  were  180  and  170 
mg/L,  respectively,  whereas  chloride  concentra- 
tion of  native  salt  water  ranged  from  19,000  to 
20,000  mg/L.  During  the  366-day  test,  chloride 
concentration  in  water  from  a  well  open  to  the 
upper  part  of  the  injection  zone  233  m  from  the 
injection  well  approximately  stabilized  at  about 
4000  mg/L.  Relatively  constant  chloride  concen- 
trations in  water  from  this  observation  well  at  a 
level  significantly  greater  than  the  injectant  con- 


centration suggested  the  hypothesis  that  circular 
convection  with  saltwater  flow  added  chloride 
ions  to  the  injection  zone  flow  sampled  at  the 
observation  well.  Mass  transport  model  simulations 
were  used  to  provide  information  about  the  veloci- 
ty field  during  injection,  after  determining  that  the 
fractured  injection  zone  could  be  treated  as  an 
equivalent  porous  medium  with  a  single  porosity. 
The  mass  transport  model  was  calibrated  using  the 
91 -day  test  data  from  two  observation  wells  223  m 
from  the  injection  well  and  was  then  run  without 
parameter  changes  to  simulate  the  366-day  test. 
Mass  fractions  of  injectant  computed  for  four  ob- 
servation wells  during  the  366-day  test  compared 
favorably  with  observed  mass  fractions.  Compari- 
sons between  model-computed  mass  fraction  and 
velocity  fields  in  a  radial  section  showed  circular 
convection,  with  salt  water  flowing  toward  the 
injection  well  in  the  lower  part  of  the  injection 
zone.  The  salt  water  then  mixed  with  the  injectant, 
and  the  mixture  flowed  away  from  the  injection 
well  in  the  upper  part  of  the  injection  zone.  On  the 
basis  of  the  model  results  and  the  assumed  reason- 
ableness of  treating  the  injection  zones  as  an  equiv- 
alent porous  medium  with  a  single  porosity,  the 
hypothesis  of  circular  convection  with  saltwater 
flow  during  subsurface  injection  of  liquid  waste 
into  a  highly  transmissive  saltwater-bearing  frac- 
tured dolomite  was  judged  acceptable.  (Author's 
abstract) 
W89-12975 


ANALYSIS  OF  NATURAL  GROUNDWATER 
LEVEL  VARIATIONS  FOR  HYDROGEOLO- 
GIC  CONCEPTUALIZATION,  HANFORD 
SITE,  WASHINGTON. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

R.  H.  Nevulis,  D.  R.  Davis,  and  S.  Sorooshian. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1519-1529,  July  1989.  10  fig,  5  tab,  24  ref. 
DOE  contract  DE-AM06-76-RL02225. 

Descriptors:  'Model  studies,  'Groundwater  level, 
•Hazardous  materials,  'Radioactive  waste  dispos- 
al, 'Statistical  analysis,  'Path  of  pollutants,  Colum- 
bia River,  Surface-groundwater  relations,  Geohy- 
drology,  Hydraulic  conductivity,  Drawdown, 
Aquifers,  Confined  aquifers. 

A  study  was  conducted  to  analyze  a  groundwater 
level  time  series  to  obtain  details  for  a  conceptual 
hydrogeologic  model  at  a  time  when  conventional 
hydraulic  stress  testing  was  not  feasible  due  to 
regulatory  considerations.  The  study  area  is  locat- 
ed in  south  central  Washington  in  the  Pasco  Basin 
which  was  a  candidate  site  for  underground  dis- 
posal of  high-level  radioactive  nuclear  wastes.  Ad- 
vantages of  such  passive  methods  of  analysis  may 
include  relative  simplicity,  low  costs,  and  avoid- 
ance   of  disturbances   typically    associated    with 
stress  testing  of  aquifers.  Through  this  approach, 
natural    and    incidental    man-made    groundwater 
level  variations,  most  of  which  are  quite  small, 
may  be  examined  by  statistical  and  analytical  meth- 
ods in  conjunction  with  hydrogeologic  models  to 
draw   inferences  on  the  hydrogeology.   Vertical 
connectivity  of  the  hydrostratigraphic  units  was 
also   examined   by   analyzing   groundwater   level 
time  series  of  five  units  at  three  piezometer  nests. 
The  stage  variation  in  the  Columbia  River  proved 
sufficient  for  the  study  of  a  number  of  confined 
basalt  aquifers  in  the  Pasco  Basin.  It  is  concluded 
that    a   combination    of  statistical/analytical    ap- 
proaches used  in  a  complementary  fashion  can 
provide  useful  information  about  the  hydrogeo- 
logy of  a  given  area.  A  meaningful  analysis  re- 
quires that  there  is  (1)  a  source  of  influence  on  the 
groundwater  levels,  (2)  a  response  to  that  influ- 
ence, (3)  a  sufficiently  long  data  record,  and  (4) 
measurement    and    analytical    techniques    which 
allow  the  detection  and  identification  of  the  influ- 
ence and  response.  (Peters-PTT) 
W89- 12979 

GROUNDWATER  TRAVEL  TIME  UNCER- 
TAINTY ANALYSIS  USING  SENSITIVITY  DE- 
RIVATIVES. 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
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W89-12982 


OUT  OF  SIGHT  IS  NOT  OUT  OF  MIND: 
PUBLIC  OPPOSITION  TO  OCEAN  INCINER- 
ATION. 

Alabama      Agricultural       Experiment      Station, 

Auburn. 

C.  Bailey,  and  C.  E.  Faupel. 

Coastal  Management  CZMJBF,  Vol.  17,  No.  2,  p 

89-102,  1989.  1  tab,  35  ref. 

Descriptors:  'Waste  disposal,  *Ocean  dumping, 
'Hazardous  materials,  'Incineration,  Liquid 
wastes,  Public  opinion. 

During  the  early  1980s,  ocean  incineration 
emerged  as  one  of  the  hottest  issues  in  the  field  of 
hazardous  waste  management.  Ocean  incineration 
involves  the  thermal  destruction  of  liquid  hazard- 
ous wastes  on  specially  designed  ships  and  was 
promoted  by  the  Environmental  Protection 
Agency  and  powerful  industry  groups  as  part  of 
the  solution  to  liquid  hazardous  waste  disposal. 
Attempts  to  adopt  ocean  incineration  led  to  heated 
debate  and  apparent  defeat  of  efforts  to  introduce 
this  technology.  The  arguments  advanced  by  pro- 
ponents are  examined.  Success  of  environmental 
groups  opposed  to  ocean  incineration  is  explained 
with  reference  to  technical,  environmental,  socio- 
political, and  legal  factors.  Ocean  incineration,  pro- 
moted as  a  solution  to  'not-in-my-backyard'  oppo- 
nents, instead  ran  afoul  of  region-wide  opposition 
by  coastal  residents  for  whom  the  sea  is  a  common 
backyard.  (Author's  abstract) 
W89-13046 


COMPUTERIZED  DEGREE  OF  HAZARD  AS- 
SESSMENT FOR  EVALUATION  OF  WASTES: 
AN  tfJNOVATTVE  AID  TO  THE  MANAGE- 
MENT OF  RESIDUALS. 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

M.  J.  Plewa,  R.  A.  Minear,  D.  Ades-Mclnerney, 
D.  L.  Thomas,  and  G.  D.  Miller. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  821-831,  1989.  9  fig,  2  tab,  16  ref. 

Descriptors:  'Risk  assessment,  'Waste  characteris- 
tics, 'Waste  management,  'Waste  disposal,  'Com- 
puters, 'Hazardous  materials,  'Industrial  wastes, 
Illinois,  Waste  streams,  Resource  Conservation  Re- 
covery Act,  Regulations. 

To  determine  if  a  degree-of-hazard  analysis  could 
be  implemented,  a  statistically  representative 
sample  of  the  Resource  Conservation  Recovery 
Act  (RCRA)  Special  Wastes  and  the  non-RCRA 
Special  Wastes  manifested  for  disposal  in  1984  in 
Illinois  were  analyzed.  The  term  'Special  Waste' 
includes  all  federally-regulated  hazardous  wastes 
as  well  as  industrial  process  wastes  as  defined  by 
the  State  of  Illinois  (non-RCRA  wastes).  A  criti- 
cism of  the  present  Illinois  regulatory  system  is 
that  all  Special  Wastes  have  similar  requirements 
for  applications  that  allow  their  transport  and  dis- 
posal. The  current  system  does  not  address  the 
different  environmental  and  health  risks  posed  by 
these  waste  streams.  A  degree  of  hazard  evaluation 
of  Illinois  Special  Waste  streams  was  an  appropri- 
ate method  to  determine  the  impact  of  these  wastes 
upon  the  public  health  and  environment.  To  con- 
duct a  degree  of  hazard  evaluation  of  Special 
Waste  streams,  it  is  necessary  to  have  quantitative 
data  of  a  high  quality.  The  degree  of  hazard  ap- 
proach permits  a  distinction  among  Special  Waste 
streams  based  on  an  estimate  of  hazard  based  on 
scientific  evidence.  For  poorly  defined  mixtures,  a 
need  for  a  set  of  toxicity  assessment  tests  is  clear. 
Such  tests  would  need  to  be  rapid  and  within 
reasonable  economic  costs.  Such  a  hazard  evalua- 
tion could  be  conducted  in  a  consistently  fair 
manner  with  a  high  degree  of  accuracy.  (Author's 
abstract) 
W89- 13059 


CHEMICAL  CONTROLS  ON  THE  FATE  OF 
MERCURY  AND  LEAD  CODISPOSED  WITH 
MUNICIPAL  SOLTO  WASTE. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 


J.  P.  Gouold,  F.  G.  Pohland,  and  W.  H.  Cross. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  833-843,  1989.  12  fig,  5  tab,  6  ref. 
EPA  Cooperative  Agreement  no.  CR  812158. 

Descriptors:  'Waste  disposal,  'Path  of  pollutants, 
•Fate  of  pollutants,  'Mercury,  'Lead,  'Solid 
wastes,  'Municipal  wastes,  Toxicity,  Lysimeters, 
Chlorides,  Sulfides,  Sulfates. 

Mercury  and  lead  were  among  several  toxic  metals 
codisposed  in  test  lysimeters  with  municipal  solid 
waste.  Results  of  analysis  of  leachate  from  these 
landfills  during  the  acid  phase  of  landfill  operation 
have  indicated  that  control  of  mercury  in  these 
systems  is  a  consequence  of  reduction  of  divalent 
mercury  to  neutral  mercury  metal.  This  process 
was  found  to  occur  whether  sulfide  was  present  or 
not.  Dissolved  mercury  in  these  leachates  will  exist 
virtually  entirely  as  chloride  complexes.  Control  of 
lead  solubility  was  dependent  on  the  presence  or 
absence  of  sulfide.  In  the  presence  of  sulfide,  lead 
would  precipitate  as  the  sulfide  while  in  its  ab- 
sence, the  controlling  solid  was  the  sulfate.  Soluble 
lead  speciation  involved  significant  fractions  of 
both  chloride  and  sulfate  complexes.  While  sulfide 
has  not  been  detected  directly  in  these  systems, 
levels  necessary  to  control  lead  solubility  were  so 
low  as  to  be  undetectable  by  available  methodolo- 
gy; its  involvement  cannot  be  precluded.  Since 
some  circumstantial  evidence  supportive  of  sulfate 
control  has  been  obtained,  the  complete  elucida- 
tion of  chemical  control  mechanisms  in  these  sys- 
tems is  not  possible.  (Author's  abstract) 
W89- 13060 


HAZARD  ASSESSMENT  OF  WASTEWATER 
DISCHARGES  -  A  CONFLUENCE  OF  BIOLOG- 
ICAL AND  PHYSICAL  PARAMETERS. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

H.  B.  Pols. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  869-873,  1989.  4  tab,  2  ref. 

Descriptors:  'Risk  assessment,  'Wastewater  analy- 
sis, 'Wastewater  disposal,  'Wastewater  treatment, 
Physical  properties,  Biological  properties,  Envi- 
ronmental hazards,  Toxicity,  Mutagenicity,  Test- 
ing procedures,  Waterfleas,  Structure-activity  rela- 
tionships, Sample  preparation,  Water  quality  stand- 
ards. 

A  criteria  system  is  developed  for  assessing  the 
environmental  hazards  associated  with  waste  water 
discharges.  Previously,  only  a  relative  criteria 
system  was  available.  Since  a  publicly  accepted 
waste  water  discharge  like  those  from  sewage 
treatment  plants  showed  hardly  any  toxic  effects 
and  no  evidence  of  mutagenicity,  waste  water  from 
other  sources  may  be  judged  in  terms  of  as  good, 
or  more  hazardous,  than  this  reference  effluent.  It 
is  concluded  that  a  combination  of  the  Microtox 
test  and  the  Ames  Salmonella/Microsome  test  are 
satisfactory  for  a  preliminary  judgement.  For  sake 
of  security,  a  toxicity  test  with  water  fleas  is  advis- 
able. The  reverse  phase  liquid  chromatography 
(RPLC)  techniques  proved  to  be  effective  in  iden- 
tifying compounds  with  high  log  P  oct  values. 
However,  this  method  still  needs  to  be  optimized 
with  regard  to  the  preparation  of  samples  and  the 
detection  procedures  used.  It  was  not  possible  to 
establish  a  link  between  the  results  of  the  RPLC 
analyses  and  the  chronic  toxicity  investigation  be- 
cause of  the  small  number  of  results.  (MUler-PTT) 
W89- 13063 


EVALUATION  OF  COMPOSTED  SEWAGE 
SLUDGE/STRAW  MIXTURE  FOR  HORTICUL- 
TURAL UTILIZATION. 

Wye  Coll.,  Ashford  (England).  Dept.  of  Biochem- 
istry and  Biological  Sciences. 
J.  M.  Lopez-Real,  E.  Witter,  F.  N.  Midmer,  and  B. 
A.  O.  Hewett. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  889-897,  1989.  9  tab,  10  ref. 

Descriptors:  'Soil  amendments,  'Sludge  utiliza- 
tion, 'Waste  disposal,  'Activated  sludge,  'Com- 
posting, 'Horticulture,  Wastewater  treatment, 
Straw,  Fertilizers,  Growth  media. 


Collaborative  research  between  Southern  Water 
and  Wye  College,  University  of  London,  has  led  to 
the  development  of  a  static  aerated  pile  compost- 
ing process  for  the  treatment  of  dewatered  activat- 
ed sludge  cake/straw  mixtures.  The  process  re- 
duces bulk  volume  of  the  sludge  producing  an 
environmentally  acceptable,  stabilized,  and  odor- 
free  and  pathogen-free  product.  Characteristics  of 
the  compost  make  it  a  suitable  general  purpose 
medium  for  container  grown  plants,  providing  the 
salt  concentration  is  reduced  by  washing  the  com- 
post prior  to  planting.  Compared  with  peat,  the 
compost  has  a  higher  bulk  density,  a  lower  water- 
holding  capacity,  a  lower  cation  exchange  capac- 
ity, a  higher  content  of  soluble  salts,  and  a  higher 
content  of  plant  nutrients.  A  compost  mixture  was 
successfully  developed  in  the  growing  trials  con- 
taining equal  quantities  of  compost,  Sphagnum 
peat,  adn  horticultural  vermiculite.  The  compost 
has  been  used  successfully  to  grow  a  wide  range  of 
plants.  Plants  grown  in  mixtures  based  on  the 
compost  were,  in  general,  similar  to  those  grown 
in  peat-based  growing  media.  The  compost  is  a 
valuable  soil  conditioner  and  slow  release  fertilizer. 
(Author's  abstract) 
W89- 13065 


EFFECTS  OF  VARIOUS  SEWAGE  SLUDGE 
TREATMENT  PROCESSES  ON  THE  SURVIV- 
AL OF  POTATO  CYST-NEMATODES  (GLOBO- 
DERA  SPP.)  AND  THE  IMPLICATIONS  FOR 
DISPOSAL. 

Edinburgh  School  of  Agriculture  (Scotland). 
For  primary  bibliographic   entry  see  Field   5D. 
W89- 13067 


SLUDGE  LIQUEFACTION  BY  CONVERSION 
TO  FUELS. 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

N.  Millot,  A.  Huyard,  G  M.  Faup,  and  J.  P. 
Michel. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  917-923,  1989.  5  fig,  3  tab,  4  ref. 

Descriptors:  'Waste  recovery,  'Sludge  utilization, 
'Synthetic  fuels,  'Waste  disposal,  'Wastewater 
treatment,  'Sludge,  'Liquefaction,  Organic  matter, 
Fuel,  Conversion,  Sludge  disposal,  Oil,  Solvents, 
Aromatic  compounds,  Incineration,  Economic  as- 
pects, Pilot  plants,  Economic  feasibility. 

Wastewater  treatment  plants  involve  sludge  pro- 
duction, the  disposal  of  which  may  pose  some 
problems.  These  problems  may  be  solved  by  con- 
version of  sludge  organic  matter  into  high  calorific 
value  products.  This  technology  not  only  elimi- 
nates sludge  disposal  problems  but  also  generates 
fuel  energy  in  the  form  of  oil.  A  sludge  liquefac- 
tion process  at  200  to  300  C,  at  atmospheric  pres- 
sure and  using  a  solvent,  has  been  developed.  The 
results  from  batch  and  semi-continuous  experi- 
ments, using  bitumen  or  various  aromatic  solvents, 
are  presented.  Under  optimal  liquefaction  condi- 
tions, 40  to  60%  of  the  organic  matter  in  the  sludge 
was  recovered  and  an  incinerable  oil  with  a  gross 
calorific  value  of  8500  kcal/g  was  produced.  The 
liquefaction  of  sludge  can  be  compared  to  inciner- 
ation processes.  The  combustion  of  the  oil  and  of 
the  liquefaction  residue  gives  a  product  which  is 
comparable  to  that  obtained  from  sludge  inciner- 
ation. The  main  advantage  could  be  a  significant 
reduction  of  calorific  leakage.  Before  economic 
comparison  between  the  two  processes  can  be 
made,  certain  experimental  conditions  must  be 
specified.  Sludges  with  less  than  95%  dryness  must 
be  used  and  the  recovery  rate  during  continuous 
processing  remains  to  be  determined.  Building  of  a 
test  pilot  plant  will  enable  the  determination  of  the 
economic  viability  of  the  process  described  com- 
pared to  incineration  and  other  liquefaction  proc- 
esses. (Miller-PTT) 
W89-13068 


SEWAGE  SLUDGE  MELTING  PROCESS  BY 
COKE-BED  FURNACE:  SYSTEM  DEVELOP- 
MENT AND  APPLICATION. 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 
Sanitary  Engineering. 
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N.  Takeda,  M.  Hiraoka,  S.  Sakai,  K.  Kitai,  and  T. 

Water  Science  and  Technology  WSTED4  Vol. 
21,  No.  8/9,  p  925-935,  1989.  6  fig,  6  tab,  7  ref. 

Descriptors:  'Sludge  disposal,  'Waste  recovery, 
•Wastewater  treatment,  'Sludge,  'Melting,  Steam, 
Furnaces,  Coke-bed  furnaces,  Electric  power  pro- 
duction, Slag,  Construction  materials,  Wastewater 
facilities,  Sludge  utilization,  Japan. 

The  outline  of  the  course  of  the  development  of 
the  sewage  sludge  melting  process  using  a  coke- 
bed  the  operating  results  of  the  commercial  plant 
and' some  applications  of  the  slag  are  described.  At 
present,  the  commercial  plant  is  working  steadily 
at  the  Chuo  Sewage  Treatment  Plant.  As  the  proc- 
ess generates  more  steam  than  required  for  the 
plant  operation,  the  heat  efficiency  will  be  un- 
proved if  excess  steam  can  be  used  outside  of  the 
plant.  For  this  reason,  electric  power  generation  is 
planned  at  the  plant  for  large  scale  treatment.  The 
first  step  has  been  taken  toward  discovering  highly 
effective  applications.  The  integrated  processing 
and  utilization  of  sewage  sludge  as  a  construction 
material  has  been  proposed  and  actually  undertak- 
en in  Japan  as  the  Sewage  Sludge  Processing  Work 
Project  for  Large  Area  (Ace  Plan).  The  melting 
process  by  coke  bed  furnace  was  adopted  for  two 
areas:  (1)  Osaka  North-east  Area  (1st  term  work  = 
2  units  of  50  tons-WS/day)  and  (2)  Hyogo  West 
Area  (1st  term  work  =  2  units  of  200  tons-WS/ 
day)  Both  of  these  are  currently  under  operation. 
The  melting  furnace  in  Hyogo  West  Area  will  be 
the  largest  in  Japan  and  includes  electric  power 
generating  units  as  well.  (Miller-PTT) 
W 89- 13069 


CASE  STUDIES  IN  ORGANIC  CONTAMINANT 
HYDROGEOLOGY. 

Waste  Management,  Inc.,  Oak  Brook,  IL.  Environ- 
mental Management  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-13112 

GEOCHEMISTRY  OF  SEDIMENTS  IN  THE 
BACK  BAY  AND  YELLOWKNIFE  BAY  OF 
THE  GREAT  SLAVE  LAKE. 

National  Water  Research  Inst.,  Burlmgton  (Ontar- 

For  primary  bibliographic  entry  see  Field  5B. 
W89-13113 


DILUTION  AND  TRANSPORT  PREDICTIONS 
FOR  OCEAN  OUTFALLS. 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 13073 

OPTIMIZATION  STUDY  OF  THE  PLANNING 
OF  WATER  POLLUTION  CONTROL  FOR  MA- 
JIAGOU  STREAM  IN  HARBIN,  CHINA. 

Harbin  Architectural  and  Civil  Engineering  Inst. 
(China).  Dept.  of  Environmental  Engineering. 
Y.  Gong,  Q.  Peishi,  W.  Baozhen,  and  S.  Jun. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  995-1002,  1989.  6  fig,  2  ref. 

Descriptors:  'Optimum  development  plans,  'Man- 
agement planning,  'Stream  pollution,  'China, 
•Water  pollution  control,  Waste  disposal, 
Wastewater  treatment,  Sewer  systems,  Planning, 
Cost-benefit  analysis. 

A  study  of  the  optimization  planning  of  water 
pollution  control  for  Majiagou  Stream  (Harbin, 
China)  was  carried  out.  Four  water  pollution  con- 
trol options  were  considered.  The  option  regarded 
as  most  feasible,  both  technically  and  economical- 
ly, involved  the  construction  and  operation  of  a 
wastewater  treatment  works  with  a  capacity  of 
150,000  cu  m/day   on   the   upper   reach   of  the 
stream.  The  effluent  would  be  discharged  into  the 
upper  reach  of  Majiagou  Stream  and  would  be 
used  a  water  source  for  the  stream,  while  an  inter- 
ceptor sewer  was  to  be  constructed  on  the  lower 
reach  of  the  stream  to  collect  wastewaters  in  the 
lower  reach  basin  and  transport  them  to  a  central- 
ized wastewater  treatment  plant.  An  optimization 
study  of  the  relationship  between  the  sewerage 
interceptor  and  the  sewage  treatment  plant  on  the 
upper   each    was    conducted.    A    comprehensive 
water  pollution  control  plan,  including  the  sewer- 
age system,  sewage  treatment  plant,  and  the  use  of 
treated  wastewater  as  a  water  source  for  Majiagou 
Stream,  was  considered  as  a  systematic  problem  in 
which  many  factors  were  taken  into  account.  Cost- 
benefit   analysis   was   carried   out   for   both   the 
sewage  treatment  plant  and  the  interceptors  by 
means  of  empirical  regression  equations  and  dia- 
grams in  which  various  curves  showed  the  rela- 
tionships between  the  important  factors.  (Author's 
abstract) 
W89-13075 


APPROACH  TO  THE  FIELD  STUDY  OF  HY- 
DRAULIC GRADIENTS  IN  VARIABLE-SALIN- 
ITY GROUND  WATER. 

Geological  Survey,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13168 

LIME  SLUDGE  STABILIZATION  OF  SAND 
FOR  CAPPING  SANITARY  LANDFILLS. 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
A.  Shakoor,  and  M.  L.  Schmidt. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  26,  No.  2,  p  227-239,  1989.  11 
fig,  8  tab,  29  ref. 

Descriptors:  'Sludge  disposal,  'Landfills,  'Lime, 
'Soil  stabilization,  Sand,  Permeability,  Slope  stabi- 
lization, Sludge  utilization. 

Absence  of  adequate  quantities  of  suitable  capping 
material,  such  as  clay,  is  a  major  problem  at  many 
landfill  sites.  A  study  was  undertaken  to  develop 
alternative  capping  materials  by  stabilizing  river 
sand  with  sludge  additives.  Different  percentages 
of  sewage  sludge  produced  by  anaerobic  digestive 
systems  and  lime  sludge  produced  by  water  clanfi- 
er  systems  were  blended  with  river  sand  and  the 
mixtures  evaluated  for  their  suitability  as  cappmg 
materials.   An   effective   capping   material,   when 
compacted    properly,    should    maximize    density, 
reduce  permeability,  and  maintain  stability  with 
respect  to  slope  failure  and  volume  changes.  Re- 
sults from  this  evaluation  procedure  suggest  that 
sewage  sludge  is  not  effective  in  stabilizing  sand 
for   capping   purposes.   The   addition   of  sewage 
sludge  decreased  maximum  dry  density  from  102 
lbs/cu  ft  for  pure  sand  to  76.5  lbs/cu  ft  for  the 
40%  mixture,  whereas  the  permeability  remained 
in  the  .0001  cm/sec  range.  Lime  sludge  effectively 
stabilized  sand  and  can  be  used  to  produce  a  feasi- 
ble capping  material.  With  the  addition  of  lime 
sludge,  the  maximum  dry  density  increased  from 
105.6  lbs/cu  ft  for  pure  sand  to  108.0  lbs/cu  ft  for 
the  10%  mixture,  and  then  decreased  to  99.6  lbs/cu 
ft  for  the  50%  mixture.  The  permeability  decreased 
from  an  initial  value  of  .00084  cm/sec  for  0% 
sludge  content  to  a  low  of  .000001  cm/sec  at  40% 
sludge  content.  On  the  basis  of  these  results,  the 
20%  lime  sludge  mix  is  considered  to  provide  the 
best  compromise  between  high  density  and  low 
permeability  in  a  compacted  state.  The  20%  mix  is 
also  expected  to  be  stable  with  respect  to  volume 
changes  and  slope  failure  as  indicated  by  durability 
testing,   shear  strength   parameters,   and  stability 
analysis.  (Author's  abstract) 
W89-13196 


entitled    'Hazardous    Waste    Site    Management: 
Water  Quality  Issues,'  held  on  February   19-20, 
1987.  This  conference  addressed  the  emerging  sci- 
entific, engineering,  and  institutional  issues  associ- 
ated with  setting  cleanup  levels  at  hazardous  waste 
sites,  a  major  public  policy  question  that  is  often 
articulated  as  'How  clean  is  clean*.  These  issues 
have  important  implications  for  both  the  health 
risks  of  the  american  population  and  the  cost  of 
remediation  at  the  diverse  sites  currently  being 
evaluated  to  determine  the  extent  and  nature  of 
contamination.  As  a  result,  the  setting  of  target 
cleanup  levels  for  these  sites  is  quite  controversial. 
Nine  papers  were  presented  by  experts  affiliated 
with  federal  and  state  regulatory  agencies,  envi- 
ronmental and  citizens  groups,  and  industries  that 
generate,  store,  or  dispose  of  hazardous  waste.  The 
presenters  included   scientists  and  regulators  in- 
volved in  setting  cleanup  levels  as  well  as  those 
affected  by  the  regulations.  Provocateurs  were  se- 
lected to  stimulate  debate  and  discussion  after  the 
authors   presented   highlights  from  their   papers. 
The  attendees  participated  in  workshops,  evaluat- 
ing the  roles  of  hydrogeology,  engineering,  and 
risk  assessment/toxicology.  Alternative  regulatory 
strategies  for  setting  cleanup  levels  at  hazardous 
waste  sites  were  discussed.  The  report  has  two 
major  sections:  an  overview  and  the  background 
papers  by   individual  authors.   The  colloquium's 
chairman  prepared  the  overview  based  on  a  review 
of  the  background  papers  and  a  consideration  of 
the  presentations  and  workshop  discussions.  (See 
W89-13199  thru  W89- 13207)  (Hammond-PTT) 
W89-13198 


HAZARDOUS  WASTE  SITE  MANAGEMENT: 
WATER  QUALITY  ISSUES. 

Report  on  a  Colloquium  Sponsored  by  the  Water 
Science  and  Technology  Board,  February  19-20, 
1987.  National  Academy  Press,  Washington,  DC. 
Colloquium  3  of  a  Series.  1988.  212p. 


Descriptors:  'Water  pollution  control,  'Confer- 
ences, 'Environmental  policy,  'Water  quality, 
•Waste  dumps,  'Waste  management,  'Hazardous 
materials,  Toxins,  Geohydrology,  Engineering, 
Regulations,  Legislation,  Cleanup,  Standards, 
Legal  aspects,  Risk  assessment,  Administrative 
agencies,  Public  policy. 

This  volume  contains  the  report  from  the  Water 
Science  and  Technology  Board's  third  colloquium, 


SETTING  ENVIRONMENTAL  STANDARDS 
FOR  HAZARDOUS  WASTE  SITES:  A  BREAK 
FROM  THE  PAST  OR  A  CONTINUUM. 

Dowd  (R.M.)  and  Co.,  Washington,  DC. 
R.  M.  Dowd. 

IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  National  Academy  Press.  Washing- 
ton, DC.  1988.  p  13-21. 

Descriptors:  'Waste  dumps,  'Hazardous  materials, 
•Waste  management,  *Regulations,  »Legislation, 
•Environmental  policy,  *Standards,  *Pesticides, 
•Water  pollution  control,  Legal  aspects,  Public 
policy,  Water  policy,  History,  Federal  jurisdiction, 
Contamination,  Pollutants,  Fate  of  pollutants, 
Toxins,  Carcinogens,  Air  pollution,  Water  pollu- 
tion, Reviews. 

The  history  of  standard  setting  and  regulatory 
programs  used  in  hazardous  waste  site  manage- 
ment is  reviewed.  Starting  in  the  1970's  with  the 
passage  of  the  National  Environmental  Policy  and 
the  Clean  Air  acts,  the  development  of  the  con- 
cepts and  legislation  relating  to  threshold  levels 
and  acceptable  margins  of  safety  for  conventional 
air  and  water  pollutants  are  summarized.  This  first 
wave  of  environmental  regulation  attempted  to  set 
a  number  based  on  a  threshold  and  required  envi- 
ronmental managers  to  control  the  stack  or  outfall 
emissions  to  meet  the  numbers.  Other  environmen- 
tal legislation  followed  a  similar  approach.  For 
example,  the  federal  pesticide  statute  that  made  the 
Environmental  Protection  Agency,  rather  than  the 
U  S.  Department  of  Agriculture,  responsible  for 
setting  acceptable  limits  on  pesticide  residues  in 
food  incorporated  this  threshold  concept  under  the 
term  'tolerance.'  The  nascent  cancer  policy  pub- 
lished by  the  Environmental  Protection  Agency  in 
1975  was  a  preview  of  coming  attempts  to  quanti- 
fy weigh,  and  balance;  a  process  that  evolved  into 
the  'postthreshold  concept'  age  of  regulation.  The 
focus  on  toxins  different  in  nature,  concentration, 
and  behavior  from  the  conventional  bulk  pollutants 
resulted  from  advances  in  analytical  chemistry  and 
improvements  in  the  sensitivity  of  the  methods. 
The  shift  also  resulted  in  changes  in  biological 
experimentation:  the  number  of  long  term  studies 
on  mammals  to  determine  if  substances  are  carci- 
nogenic has  burgeoned  since  the  early  1970's.  The 
Toxic  Substances  Control  Act  in  1976  was  the  first 
important  legislation  reflecting  this  change.  Since 
1980,  public  concerns  over  hazardous  wastes  have 
moved  to  an  almost  exclusive  preoccupation  with 
the  presence  of  toxic  chemicals  and  the  possibility 
that  trace  concentrations  cause  long-term  chronic 
health  damage.  There  also  has  been  an  attempt  to 
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deal  routinely  with  multiple  chemicals,  in  multiple 
media,  through  multiple  routes  of  transport  and 
exposure.  In  areas  like  hazardous  wastes,  there  are 
many  incentives  to  establishing  worst-case  condi- 
tions, however  unrealistic,  and  regulating  against 
them.  But  there  is  never  justification  for  not  hold- 
ing to  the  principle  of  using  the  real  world  as  the 
ultimate  measure  for  solving  real  problems.  (See 
also  W89-13198)  (Hammond-PTT) 
W89-13199 


ESTABLISHING  AND  MEETING  GROUND 
WATER  PROTECTION  GOALS  IN  THE  SU- 
PERFUND  PROGRAM. 

Environmental  Protection  Agency,  Washington, 
DC. 

E.  F.  Barth,  W.  Hanson,  and  E.  A.  Shaw. 
IN:   Hazardous  Waste  Site   Management:   Water 
Quality  Issues.  National  Academy  Press.  Washing- 
ton, DC.  1988.  p  22-30,  4  fig,  5  ref. 

Descriptors:  'Cleanup  operations,  'Water  quality 
standards,  'Water  quality  control,  'Water  pollu- 
tion control,  'Regulations,  'Water  law,  'Environ- 
mental policy,  'Legislation,  'Superfund,  Legal  as- 
pects, Contamination,  Public  policy,  Remedies, 
Economic  aspects,  Federal  jurisdiction,  Ground- 
water management,  Standards,  Hazardous  materi- 
als, Institutional  constraints,  Carcinogens,  Risk  as- 
sessment, Public  health. 

Under  the  National  Contingency  Plan,  remedial 
actions  at  Superfund  sites  shall  meet  or  exceed  all 
applicable  or  relevant  and  appropriate  federal  re- 
quirements and  consider  other  pertinent  federal 
criteria,  advisories,  and  guidances  and  state  stand- 
ards. Federal  requirements  that  may  be  applicable 
are  included  in  the  Resource  Conservation  and 
Recovery  Act  Subpart  F  regulations.  Determina- 
tions of  groundwater  protection  levels  may  be 
based  on  a  site-specific  risk  assessment.  The  Safe 
Drinking  Water  and  Clean  Water  acts  resulted  in 
the  development  of  maximum  concentration  levels 
and  goals,  health  advisories,  and  water  quality 
criteria  for  the  protection  of  public  health.  In 
addition,  the  Environmental  Protection  Agency's 
groundwater  protection  strategy  specifies  that 
groundwater  should  be  protected  differentially 
based  on  characteristics  of  vulnerability,  use,  and 
value.  Source  control  measures  should  facilitate 
the  achievement  of  long-term  remediation  objec- 
tives and  goals.  The  Environmental  Protection 
Agency's  guidance  document  for  feasibility  studies 
under  the  Comprehensive  Environmental  Re- 
sponse, Compensation,  and  Liability  Act  calls  for 
the  development,  screening,  and  detailed  evalua- 
tion of  alternatives  proposed  for  remedial  actions. 
The  performance  goal  of  each  groundwater  alter- 
native should  be  expressed  in  terms  of  a  cleanup 
concentration  and  a  time  period  for  the  restoration 
for  all  locations  in  the  area  of  attainment.  Factors 
that  influence  the  decision  as  to  which  remedial 
action  alternative  to  select  and  implement  for  car- 
cinogens and  noncarcinogens  include  health  risks, 
feasibility  of  providing  alternative  water  supplies, 
current  use  of  groundwater,  potential  needs,  insti- 
tutional controls  and  the  ability  to  monitor.  Other 
factors  may  include  limiting  the  extent  of  the  con- 
tamination, its  impact  on  environmental  receptors, 
the  technical  practicability  of  alternative  imple- 
mentation, and  the  alternative's  cost.  The  remedial 
process  must  be  flexible,  allowing  changes  in  the 
remedy  based  on  the  performance  of  several  years 
of  operation.  (See  also  W89-13198)  (Hammond- 
PTT) 
W89- 13200 


CALIFORNIA  SITE  MITIGATION  DECISION 
TREE  PROCESS:  SOLVING  THE  'HOW 
CLEAN  SHOULD  CLEAN  BE'  DILEMMA. 
California  Dept.  of  Health  Services,  Sacramento. 
D.  J.  Leu,  and  P.  W.  Hadley. 
IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  National  Academy  Press.  Washing- 
ton, DC.  1988.  p  67-95,  1  tab,  13  fig,  4  ref. 

Descriptors:  'Waste  dumps,  'Water  pollution  pre- 
vention, 'Management  planning,  'Decision 
making,  'California,  'Waste  management,  'Clean- 
up, 'Standards,  Data  collectiona,  Data  processing, 
Fate  of  pollutants.  Remedies,  Groundwater  pollu- 


tion, State  jurisdiction.  Case  studies,  Arsenic, 
Project  planning,  Public  health,  Population  expo- 
sure, Handbooks,  Water  quality  standards. 

The  California  Site  Mitigation  Decision  Tree 
Manual  has  been  created  as  a  technical  guidance 
document  to  assist  project  managers  in  making 
decisions  that  have  a  strong  analytical  basis  and 
technical  merit.  The  process  was  designed  to  be 
flexible  in  application.  The  decision-branching 
format  allows  quick  identification  of  the  pathways 
of  exposure  that  must  be  characterized  for  each 
site.  To  facilitate  a  scientifically  based  decision 
process  the  decision  tree  incorporates  a  series  of 
unique  aspects.  First,  it  requires  a  multimedia  ap- 
proach to  site  characterization  and  the  establish- 
ment of  cleanup  criteria.  Second,  it  identifies  the 
specific  parameters  for  which  data  must  be  collect- 
ed. Third,  it  identifies  the  preferred  data  gathering, 
handling,  and  analytical  techniques  that  should  be 
used.  Fourth,  it  establishes  statewide,  health-based 
criteria  called  applied  action  levels  that  are  specific 
to  particular  substances,  media,  and  biologic  recep- 
tors. They  define  an  exposure  level  in  which  no 
observed  adverse  effect  would  be  found.  Fifth,  the 
decision  tree  process  also  allows  the  different 
cleanup  levels  to  be  set  for  a  particular  site,  a 
capability  that  reflects  the  different  degrees  of 
effectiveness  of  various  remedial  action  combina- 
tions. Using  the  process  the  project  manager  is  in  a 
position  to  select  the  final  cleanup  solution  that 
best  suits  the  condition  of  the  particular  site.  Two 
case  studies  are  presented.  In  the  first  case  study  an 
arsenic-contaminated  site  is  used  to  illustrate  how 
the  decision  tree  process  is  used  to  set  cleanup 
criteria  quickly.  In  the  second  case  study  a  site 
with  groundwater  contamination  is  used  to  demon- 
strate how  various  remedial  actions  are  evaluated 
so  that  the  best  option  is  selected.  (See  also  W89- 
1 3 198)  (Hammond-PTT) 
W89- 13202 


ESTIMATING  HEALTH  RISKS  AT  HAZARD- 
OUS WASTE  SITES:  DECISIONS  AND 
CHOICES  DESPITE  UNCERTAINTY. 

ENVIRON  Corp.,  Washington,  DC. 

For  primary  bibliographic  entry   see  Field   5G. 

W89- 13207 


ADVANCES  IN  LABORATORY  TESTING  TO 
QUANTITATIVELY  DESCRIBE  SEDIMENT- 
WATER  INTERACTIONS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 13255 


EVALUATING  BIOAVAILABILITY  OF  NEU- 
TRAL ORGANIC  CHEMICALS  IN  SEDI- 
MENTS: A  CONFINED  DISPOSAL  FACDLITY 
CASE  STUDY. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 13257 


DREDGED-MATERIAL  DISPOSAL  PLAN- 
NING PROGRAMS. 

D.  T.  Ford. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  282-288,  3  fig,  7  ref. 

Descriptors:  'Spoil  banks,  'Delaware  River, 
•Planning,  'Dredging,  'Waste  management, 
'Waste  disposal,  Computer  programs,  Costs,  Dis- 
posal sites,  Long-term  planning. 

Efficient  long-term  dredged  material  management 
requires  long-term  planning.  Three  computer  pro- 
grams are  available  to  assist  with  this  planning. 
The  programs  are:  (1)  an  operation  optimization 
program;  (2)  a  geographic  information  system 
(GIS);  and  (3)  a  capacity-expansion  program.  The 
operation  optimization  program  determines  the 
least-costly  annual  allocation  of  material  to  avail- 
able disposal  sites.  The  GIS  identifies  potential 
new  disposal  sites.  The  capacity  expansion  pro- 
gram  finds   the   least   costly   site   acquisition   se- 


quence. The  programs  were  used  in  the  Delaware 
River  dredging  disposal   study.   (See  also   W89- 
13231)  (Lantz-PTT) 
W89- 13259 


RELATIONSHIP  BETWEEN  SUBSURFACE 
GEOHYDROLOGIC  INVESTIGATION  AND 
SITING  OF  UPLAND  DISPOSAL  SITES/ 
DEWATERING  SITES  FOR  USE  OF  DREDGED 
MATERIAL  AS  SANITARY  LANDFILL 
COVER. 

Army  Engineer  District,  New  York. 
C.  A.  Coch,  and  J.  F.  Tavolaro. 
IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary  23-25,    1988,   Charleston,   South   Carolina. 
(1988).  p  289-31 1,  3  fig,  2  tab,  13  ref. 

Descriptors:  'Water  pollution  prevention,  'Geo- 
hydrology,  'Waste  disposal,  'Dredging,  'Land- 
fills, Disposal  sites,  New  Jersey,  New  York,  Water 
quality,  Sediment  characteristics,  Leachates, 
Groundwater  quality. 

Preliminary  site  screening,  including  geohydrolo- 
gic  investigations,  is  one  of  the  key  factors  in 
determining  the  feasibility  of  regional  upland  dis- 
posal/dewatering  areas  for  use  of  dredged  material 
as  sanitary  landfill  cover.  This  is  especially  true  in 
a  highly  urbanized  area  such  as  the  New  York/ 
New  Jersey  Harbor  area  where  waterfront  land  is 
at  a  premium,  and  there  is  a  potential  for  ground- 
water contamination  due  to  prior  uses  of  sites  or 
adjacent  areas.  Hydrologic  and  geologic  surveys 
that  were  conducted  as  part  of  the  feasibility  stud- 
ies for  upland  disposal/use  of  dredged  material  as 
sanitary  landfill  cover  proved  valuable  in  identify- 
ing sites  for  further  consideration.  Site  N30  (Fresh 
Kill,  NY)  is  currently  being  used  for  a  pilot  pro- 
gram for  use  of  dredged  material  as  landfill  cover 
by  the  New  York  City  Department  of  Sanitation. 
Two  other  potential  sites  remain:  N-37  (Elizabeth, 
NJ)  and  N-61  (Belford,  NJ),  which  could  be  con- 
sidered for  either  regional  upland  disposal  or  re- 
gional dewatering  sites.  The  result  of  the  investiga- 
tions was  to  design  the  potential  upland/dewater- 
ing  sites  so  they  would  have  minimal  impact  on 
groundwater  and  to  maintain  acceptable  surface 
water  standards.  Studies  show  that  each  of  the 
potential  sites  does  not  pose  a  contamination  threat 
to  underlying  aquifers.  The  sites  exhibit  one  or 
more  of  the  following  features:  naturally  occurring 
aquitards  preventing  downward  percolation  of 
leachate,  existing  high  levels  of  salinity  and  total 
dissolved  solids  in  surface  water  and  underlying 
aquifers,  and  lack  of  drinking  water  supply  from 
aquifers  in  the  vicinity  of  the  sites.  Only  on  site  N- 
61,  where  a  semi-confining  or  discontinuous  aqui- 
tard  was  found  overlying  an  aquifer,  was  a  recom- 
mendation made  to  line  the  upland/dewatering 
basins  with  an  impervious  liner.  The  fine-grained 
character  of  much  of  the  dredged  material  also 
makes  it  highly  suitable  for  cover  material  in  pre- 
venting percolation  of  leachate  in  landfills.  Because 
of  the  very  fine  grain  size  of  typical  dredged 
material,  settling  basins  were  recommended  at  the 
sites  to  reduce  potential  impacts  to  surface  waters. 
Depending  upon  the  characteristics  of  the  specific 
dredged  material  to  be  disposed,  control  measurers 
such  as  polymer  addition  to  decrease  suspended 
sediments  in  the  return  flow  could  be  implemented. 
(See  also  W89-13231)  (Lantz-PTT) 
W89-13260 


RECENT  DEVELOPMENTS  IN  ESTIMATING 
POLYCHLORINATED  BD7HENYL  (PCB) 
LOSSES  FROM  CONFINED  DISPOSAL  FA- 
CILITIES. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13261 


EROSION  AND  RESUSPENSION  EFFECTS  OF 
HURRICANE  GLORIA  AT  LONG  ISLAND 
SOUND  DREDGED  MATERIAL  DISPOSAL 
SLTES. 

Corps  of  Engineers,  Waltham,  MA.  New  England 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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W89- 13262 

USE  OF  SPOT  HRV  DATA  IN  THE  CORPS  OF 
ENGINEERS  DREDGING  PROGRAM. 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-13263 

TTERED  APPROACH  FOR  EVALUATING 
SEDIMENT  QUALITY  AT  MULTIPLE  COAST- 
AL AND  RIVERINE  DREDGING  PROJECTS. 

Army  Engineer  District,  Portland,  OR.  Advance 
Planning  Branch. 

For  primary  bibliographic  entry  see  Field  7A. 
W89- 13264 

SURFACE  AND  GROUNDWATER  MONITOR- 
ING AT  TTMES  BEACH  CONFINED  DISPOS- 
AL FACILITY,  BUFFALO,  NEW  YORK. 

Corps  of  Engineers,  Buffalo,  NY.  Water  Quality 

Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 13265 

THIN-LAYER  DISPOSAL:  A  MODIFICATION 
OF  CONVENTIONAL  OVERBOARD  DISPOS- 
AL OF  DREDGED  MATERIAL. 

Corps  of  Engineers,  Mobile,  AL.  Coastal  Environ- 
ment Section. 
R.  D.  Nester. 

IN-  Water  Quality  88:  Seminar  Proceedmgs.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  390-397,  1  ref. 

Descriptors:  'Spoil  banks,  ♦Estuaries,  *Waste  dis- 
posal, •Thin-layer  disposal,  'Dredging,  Water 
quality,  Fisheries,  Fowl  River,  Alabama,  Mobile 
Bay,  Wetlands,  Water  pollution  effects. 


In  an  effort  to  reduce  impacts  associated  with  the 
open  water  disposal  of  dredged  material,  a  test  was 
initiated  to  determine  the  feasibility  and  impact  of 
thin-layer  open  water  disposal.  The  concept  of 
thin-layer  open  water  disposal  suggests  that  the 
active  spreading  of  dredged  material  in  a  6-12  mch 
lift  would  reduce  the  short-term  impact  on  bottom 
resources  such  that  recovery  of  these  affected  re- 
sources would  be  faster.  The  test  case  for  the  thin- 
layer  disposal  was  an  existing  Federally  authorized 
navigation  project  known  as  the  Fowl  River  navi- 
gation project.  The  project  provides  an  8-ft  by  100- 
ft  channel  for  commercial  fishing  and  recreational 
boating  interests   and  is  a  small  coastal   stream 
which  meanders  through  extensive  wetland  areas 
along  the  western  shore  of  Mobile  Bay  in  Ala- 
bama.  Based  on  the  results  of  the  bathymetnc 
surveys  and  vertical  sediment  profiling,  dredging 
material  was  disposed  in  the  deeper  portion  of  the 
disposal  area  and  south  fringe  area.  The  depth  of 
the  material  was  observed  to  be  2  ft  or  greater  in 
only  1%  of  the  disposal  area.  The  materials  were 
detectable  throughout  all  post-disposal  sampling 
efforts    including    the    52-week    sampling    effort. 
There  was  evidence  that  the  materials  were  slowly 
drifting  in  a  southeasterly  direction  and  were  being 
reworked  mainly  by   physical   forces.   Transient 
impact   to   water   quality    was   observed    during 
dredged  materials  disposal  in  terms  of  elevated 
total  suspended  solids.  The  impacts  were  localized 
to  a  small  area  around  the  dredge  discharge  during 
the  disposal  operation.  A  slight  reduction  in  total 
macroinfauna  abundance  was  observed  following 
the  dredged  material  disposal  within  the  disposal 
area.  However,  this  reduction  was  not  verified 
statistically.  The  impact  of  the  dredging  operation 
on  the  utilization  of  the  area  by  fishes  was  not 
statistically  verified.  Some  fish  species  were  ex- 
tremely abundant  in  the  disposal  area  during  the  2 
and   6  week  post-disposal   sampling   efforts   and 
some  species  present  in  the  disposal  area  prior  to 
disposal  were  not  found  at  all.  Changes  in  fish 
communities  appeared  to  follow  the  usual  temporal 
and  seasonal  trends  observed  in  estuaries.  No  net 
decrease  in  the  utilization  of  the  study  area  by  the 
fisheries  resources  was  seen.  (See  also  W89-13231) 
(Lantz-PTT) 
W89-13266 


MOBILE  HARBOR,  ALABAMA,  DUMP  SCOW 
OVERFLOW  TEST:  PRELIMINARY  REPORT 
OF  FINDINGS. 

Corps  of  Engineers,  Mobile,  AL.  Coastal  Environ- 
ment Section. 

F.  D.  Imsand.  ,         _  . 

IN-  Water  Quality  88:  Seminar  Proceedmgs.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  398-409,  2  fig,  2  tab,  3  ref. 

Descriptors:  *Spoil  banks,  »Costs,  'Mobile  Bay, 
•Waste  disposal,  'Dredging,  Sediments,  Estuaries, 
Hydraulic  dredging. 

The  Dredged  Material  Dump  Scow  Overflow  Test 
in  Mobile  Bay  investigated  a  possible  way  to  lower 
dredging  costs  where  hydraulic  dredging  lncombi- 
nation  with  dump  scows  might  be  used.  The  test 
was  designed  to  determine  if,  through  the  use  of  a 
hydraulic  dredge,  dredging  fine  grained  estuanne 
sediments   with   discharge   into   dump   scows,   it 
would  be  possible  to  increase  the  sediment  content 
of  the  scows  by  continued  dredging  and  discharge 
past  the  point  of  scow  overflow.  The  test  design 
also  provided  for  an  analysis  of  the  environmental 
impacts  associated  with  such  overflow.  Due  to  the 
naturally  fluid  characteristics  of  the  fine  grained 
maintenance  material,  there  was  little  expectation 
that  consolidation  would  occur  in  the  scows  past 
the  point  of  overflow.   It  was  decided  to  also 
include  maintenance  material  tests  and  use  the  in- 
formation collected  as  a  frame  of  reference  None 
of  the  three  maintenance  material  tests  showed 
much  gain  in  scow  load  when  dredging  past  the 
point  of  overflow.  The  increase  in  scow  draft  due 
to  overflowing  for  an  average  of  31  minutes  aver- 
aged only  0.29  ft  or  about  2.4%  of  the  average 
draft  of  the  filled  scows.  The  virgin  material  at  the 
upper  site  was  considerably  more  dense  than  the 
lower  site  and  contained  more  sand.  After  three 
tests  all  showing  fairly  similar  characteristics,  the 
field'  tests  were  concluded.  The  average  tune  of 
scow  overflow  for  the  three  virgin  material  tests  at 
the  upper  site  was  37  minutes.  The  average  addi- 
tional scow  draft  was  0.45  ft  which  equates  to 
3.2%  of  the  average  draft  of  the  filled  scows. 
Using  the  percentage  change  of  the  total  scow 
draft,  from  the  beginning  to  the  end  of  overflow, 
as  a  tool  to  evaluate  the  effectiveness  of  the  scow 
overflow   technique  in  the  bay  shows  that  the 
maintenance  material  performed  the  poorest  of  any 
material  tested.  The  virgin  material  in  the  lower 
bay  had  a  better  scow  retention  rate  than  the 
maintenance  material  but  less  than  the  upper  bay 
virgin  material.  The  average  percentage  changes  of 
the  total  scow  draft  for  the  maintenance  material 
and  the  lower  and  upper  virgin  material  tests  are 
2.4,  2.8  and  3.2,  respectively.  Although  the  scow 
load  curves  for  the  virgin  material  tests  were  simi- 
lar in  nature,  there  was  some  variability  between 
them.  (See  also  W89-13231)  (Lantz-PTT) 
W89-13267 


MANAGEMENT  OF  DREDGED  MATERIAL 
DISPOSAL  AREAS. 

Army  Engineer  District,  Charleston,  SC. 
I.  B.  Kyzer. 

IN-  Water  Quality  88:  Seminar  Proceedmgs.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  410-413,  8  ref. 

Descriptors:  'Spoil  banks,  'Dredging,  'Waste 
management,  'Waste  disposal,  Charleston  Harbor, 
Dewatering,  Management  planning,  Wildlife  habi- 
tats, Waste  utilization. 


In  1975,  as  the  Dredged  Material  Research  Pro- 
gram (DMRP),  conducted  by  the  US  Army  Wa- 
terways Experiment  Station  (WES),  was  neanng 
completion,  the  Charleston  District  began  working 
with  WES  personnel  and  applying  some  of  the 
techniques  developed  during  the  DMRP  for  man- 
aging dredged  material  disposal  areas.  After  ex- 
perimenting with  several  disposal  areas  and  noting 
positive  results,  the  District  initiated  a  disposal 
area  management  program  and  established  the  fol- 
lowing goals:  (1)  design  and  develop  dredged  ma- 
terial disposal  areas  that  will  contain  all  the  shoal 
material  safely  and  efficiently  and  that  can  be 
operated  in  such  a  manner  that  the  effluent  can  be 
released  without  harming  the  environment  and 
meet  applicable  standards;  (2)  densify  the  dredged 


material,  and  consolidate  subsurface  sediments 
such  that  the  maximum  amount  of  volume  may  be 
regained  from  the  areas;  (3)  develop  techniques 
which  can  be  used  to  accelerate  drying  and  dewa- 
tering of  the  dredged  material;  (4)  develop  and 
apply  techniques  which  will  reduce  the  mosquito 
breeding  potential  of  the  disposal  areas;  (5)  create 
wildlife  habitat  within  disposal  areas  during  peri- 
ods of  inactivity;  and  (6)  find  off-site  uses  for  the 
dewatered  dredged  material.  Surveys  indicate  that 
millions  of  cubic  yards  of  volume  have  been  re- 
gained from  the  disposal  areas  in  the  Charleston 
District,  thus  extending  their  useful  life.  Had  a 
management  program  not  been  initiated,  many  of 
the  areas  now  used  would  have  been  abandoned 
for  one  reason  or  another.  In  general  the  dikes 
have  been  improved  in  terms  of  stability  and  deten- 
tion time  of  the  improved  basins.  Spillway  struc- 
tures, while  still  a  problem,  have  been  improved  in 
terms  of  structural  integrity  and  stability.  Howev- 
er, no  matter  how  successful  a  management  pro- 
gram is,  eventually  the  areas  will  be  filled  to  a 
height  that  will  render  them  unuseable.  Unless 
some  use  is  found  for  the  material,  remote  upland 
sites  or  ocean  disposal  will  be  required  in  the 
future.  (See  also  W89- 13231)  (Lantz-PTT) 
W89-13268 

NORTH  CAROLINA  SANITARY  LANDFILLS: 
LEACHATE  GENERATION,  MANAGEMENT, 
AND  WATER  QUALITY  IMPACTS. 

North   Carolina   State   Univ.,   Raleigh.   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13318 

GEOLOGIC  AND  HYDROLOGIC  DATA  FOR 
THE  RUSTLER  FORMATION  NEAR  THE 
WASTE  ISOLATION  PILOT  PLANT,  SOUTH- 
EASTERN NEW  MEXICO. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89- 13348 

HYDROLOGICAL  AND  METEOROLOGICAL 
DATA  FOR  AN  UNSATURATED  ZONE  STUDY 
NEAR  THE  RADIOACTIVE  WASTE  MANAGE- 
MENT COMPLEX,  IDAHO  NATIONAL  ENGI- 
NEERING LABORATORY,  IDAHO -1985-86. 
Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 
J.  R.  Pittman. 

Descriptors:  'Idaho,  'Path  of  pollutants,  'Aer- 
ation zone,  'Recharge,  'Waste  disposal  'Geohy- 
drology,  'Groundwater  movement,  'Radioactive 
wastes,  'Soil  water,  Psychrometer,  Meteorology, 
Idaho  National  Engineering  Laboratory. 

Radioactive  waste  has  been  buried  at  the  RWMC 
(Radioactive  Waste  Management  Complex)  at  the 
Idaho    National    Engineering    Laboratory    since 
1952.  In   1952,  the  U.S.  Geological  Survey  and 
EG&G  Idaho,  Inc.,  in  cooperation  with  the  U.5>. 
Department  of  Energy  began  a  study  of  the  geohy- 
drology  of  the  RWMC  to  provide  a  basis  for 
estimating  the  extent  of  and  the  potential  for  mi- 
gration of  radionuclides  in  the  unsaturated  zone 
beneath  the  waste  burial  trenches  and  pits,    lhe 
hydrologic  properties  of  the  unsaturated  zone  and 
amount  of  net  recharge  to  the  system  must  be 
determined  to  field-calibrate  a  mathematical  model 
to  predict  the  long-term  migration  of  radionuclides 
in  the  unsaturated  zone.  Two  test  trenches  were 
installed  in  the  surficial  sediment  adjacent  to  dis- 
turbed soil.  Hydrologic  data  collected  during  1985 
and  1986  included  30  measurements,  taken  every 
12  hours,  of  soil  temperature  and  soil-water  poten- 
tial at  selected  depths  to  about  6  m  usmg  thermo- 
couple psychrometers;  and  173  soil-moisture  con- 
tent measurement  collected  bimonthly  with  a  neu- 
tron  moisture   depth   gage.    Meteorological   data 
averaged  every  6  hours  included  wind  speed,  wind 
direction,  relative  humidity,  air  temperature;  solar 
radiation  and  precipitation  were  totalized  over  the 
6  hour  period.  (USGS) 
W89-13373 
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SUBSURFACE  STORAGE  OF  LIQUIDS  IN 
THE  FLORIDAN  AQUIFER  SYSTEM  IN 
SOUTH  FLORIDA. 

Geological  Survey,  Miami,  FL.  Water  Resources 
Div. 

F.  W.  Meyer. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-477,  1989.  25p,  10  fig,  7  tab, 
26  ref.  Project  FL-002. 

Descriptors:  'Injection  wells,  'Underground  waste 
disposal,  'Florida,  'Underground  storage, 
•Groundwater  movement,  *Floridan  Aquifer, 
Geohydrology,  Water  quality. 

The  Floridan  aquifer  system  in  south  Florida  is 
composed  chiefly  of  carbonate  rocks  that  range  in 
age  from  early  Miocene  to  Paleocene.  The  top  of 
the  Floridan  aquifer  system  generally  occurs  at 
depths  ranging  from  500  to  1,000  ft,  and  the  aver- 
age thickness  is  about  3,000  ft.  It  is  divided  into 
three  general  hydrogeologic  units  that  include  the 
Upper  Floridan  aquifer,  the  middle  confining  unit, 
and  the  Lower  Floridan  aquifer.  Groundwater 
movement  in  the  Upper  Floridan  aquifer  is  gener- 
ally from  the  area  of  highest  head  in  central  Flori- 
da, eastward  to  the  Straits  of  Florida,  westward  to 
the  Gulf  of  Mexico,  and,  to  a  much  lesser  extent, 
southward.  Injection  of  nontoxic  liquid  wastes  into 
deep,  saline  parts  of  the  Floridan  aquifer  system  as 
a  pollution-control  measure  began  in  1943  with 
injection  of  oilfield  brine  in  southwest  Florida. 
Since  then,  the  practice  has  quickly  expanded,  and 
many  high  capacity  municipal  and  industrial  injec- 
tion wells  are  now  in  operation  in  southeast  Flori- 
da. The  principal  use  of  the  Floridan  aquifer 
system  in  south  Florida  is  for  subsurface  storage  of 
liquid  waste.  The  Boulder  Zone  of  the  lower  Flori- 
dan aquifer  is  extensively  used  as  a  receptacle  for 
injected  treated  municipal  wastewater,  oilfield 
brine,  and,  to  a  lesser  extent,  industrial  wastewater. 
Pilot  studies  indicate  a  potential  for  cyclic  storage 
of  freshwater  in  the  Upper  Florida  aquifer  in  south 
Florida.  (USGS) 
W89-13375 


LOW-FLOW     PROFILES     OF    THE     COOSA 
RIVER  AND  TRIBUTARIES  IN  GEORGIA. 

Geological   Survey,   Doraville,   GA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-13385 


HAZARDOUS  WASTE  MANAGEMENT  FACIL- 
ITY SITING  IN  GEORGIA. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

J.  Kundell,  and  E.  R.  Jordan. 
Report,  Public  Policy  Research  Series,  1987.  22p, 
14  ref,  2  append. 

Descriptors:  *Waste  disposal,  'Environmental 
policy,  'Environmental  protection,  'Georgia,  Haz- 
ardous materials,  Waste  management,  Waste  stor- 
age, Wastes. 

Although  it  is  known  that  the  proper  handling  of 
hazardous  waste  is  necessary  and  that  new  technol- 
ogies are  being  developed  to  treat  these  wastes, 
identifying  acceptable  hazardous  waste  manage- 
ment sites  is  becoming  increasingly  difficult.  Geor- 
gia, like  other  states,  is  faced  with  the  tasks  of 
siting  a  facility  that  is  capable  of  properly  treating 
hazardous  wastes  generated  by  its  industries  and 
safely  disposing  (or  storing)  the  residual  wastes. 
This  study  examines  the  knowledge  gained  from 
past  efforts  in  Georgia,  describing  three  major 
controversies  regarding  treatment  and  disposal 
sites.  It  also  explains  powers  and  duties  of  the 
Georgia  Hazardous  Waste  Management  Authority 
and  provides  procedures  which  may  be  important 
for  successfully  siting  a  facility  in  Georgia.  (Allen- 
U.GA-Inst.  Gov.) 
W89-13394 


COMPUTATION  OF  THREE-DIMENSIONAL 
ADVECTION-DOMINATED  SOLUTE  TRANS- 
PORT IN  SATURATED  AQUIFERS. 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 


and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13396 
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WATER  MANAGEMENT  AND  RECREATION- 
AL VALUES:  SOME  REAL  CASES  IN  VICTO- 
RIA, AUSTRALIA. 

Victoria  State  Rivers  and  Water  Supply  Commis- 
sion, Armadale  (Australia). 

For  primary  bibliographic  entry  see  Field  3D. 
W89-12203 


CATALYSED  FORMATION  OF  CHLORINAT- 
ED ORGANIC  MATERIALS  IN  WATERS. 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12210 


BAROON  POCKET  DAM  (AUSTRALIA) 
RECREATION  STRATEGY:  AN  APPROACH 
TO  A  PLAN. 

Knight  (Sinclair)  and  Partners  Pty  Ltd.,  Spring 

Hill  (Australia). 

W.  V.  Wight. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  105-110,  1989.  4  ref. 

Descriptors:  'Dams,  'Reservoirs,  'Recreation, 
•Tourism,  'Management  planning,  Baroon  Pocket 
Dam,  Australia. 

Baroon  Pocket  Dam  is  a  water  supply  reservoir 
being  constructed  in  the  Sunshine  Coast  of  Queens- 
land. A  consultant  was  engaged  to  assess  recre- 
ational opportunities  and  to  prepare  a  management 
plan  with  regard  to:  the  existing  occupation  of  the 
catchment;  the  picturesque  nature  of  the  locality; 
the  current  popularity  of  the  locality  for  tourists 
and  day  trip  visitors;  and  the  rare  opportunity  for 
'white  water'  recreation  downstream.  Assessment 
of  opportunities  and  constraints  included  adapta- 
tion of  'Outdoor  Recreational  Opportunity  Spec- 
trum' techniques.  As  the  stored  water  will  require 
extensive  treatment  in  any  case,  the  nature  and 
intensity  of  recreation  was  found  to  be  constrained 
by  factors  other  than  water  quality.  Opinion  gath- 
ered through  public  submissions  and  discussions 
with  user  groups  was  overwhelmingly  opposed  to 
motorized  activity.  Tranquility  and  maintenance  of 
the  visual  setting  were  valued  highly.  The  reten- 
tion of  land  in  private  ownership  in  close  proximity 
to  the  ponded  area  imposed  further  constraints  on 
recreation  management.  (Author's  abstract) 
W89-12217 


STUDY  OF  RECREATIONAL  USE  OF  SYDNEY 
WATER  BOARD  AND  FISH  RIVER  WATER 
SUPPLY  STORAGES  (AUSTRALIA). 

Longworth  and  McKenzie  Consultants  Pty  Ltd., 

Crows  Nest  (Australia). 

I.  H.  Sharp,  and  M.  A.  Schell. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  119-122,  1989.  1  fig,  2  ref. 

Descriptors:  'Economic  aspects,  'Recreation, 
'Water  management,  'Watershed  management, 
•Water  quality  control,  Cost  analysis,  Australia, 
User  charges. 

Existing  and  potential  recreational  uses  in  a 
number  of  very  different  water  supply  catchments 
managed  by  two  major  N.S.W.  authorities,  the 
Sydney  Water  Board  and  the  N.S.W.  Public 
Works  Department  Fish  River  Water  Supply, 
were  investigated.  Both  studies  showed  that  the 
community  would  not  accept  an  increase  in  water 
rates  or  a  decrease  in  water  quality  which  could  be 
directly  attributed  to  the  provision  of  increased 
recreational  opportunities.  The  Water  Board  study 
confirmed  the  need  for  additional  land  and  water 
based  activities  in  Sydney's  outer  western  suburbs 
and  that  the  community  would  accept  a  user  pays 
basis  for  any  increase  in  facilities  and  opportunities. 
This  user  pays  system  would  allow  for  an  increase 


in  staffing  and  management  to  control  the  addition- 
al activities.  A  program  was  recommended  to  cor- 
relate the  data  from  water  quality  monitoring  oper- 
ations with  information  on  specific  user  activities 
to  produce  a  basis  for  future  decisions  on  increased 
recreational  use.  The  Fish  River  Study  showed 
that  any  expansion  of  recreational  activities  must 
be  accompanied  by  the  formulation  and  implemen- 
tation of  appropriate  management  strategies  in- 
cluding increased  water  quality  monitoring.  How- 
ever, as  there  is  currently  little  demand  for  an 
increase  in  the  recreation  facilities  and  opportuni- 
ties, the  recreation  management  strategy  should 
concentrate  on  achieving  greater  control  over  ex- 
isting users  by  the  introduction  of  effective  regula- 
tions and  using  water  quality  information  gathered 
in  an  expanded  monitoring  program  as  a  basis  for 
regulating  use.  (Sand-PTT) 
W89-12219 


RECREATIONAL  USE  OF  THE  CATCHMENTS 
AND  STORAGES  OF  SYDNEY  WATER  BOARD 
(AUSTRALIA). 

Sydney    Water    Board    (Australia).    Headworks 

Branch. 

L.  G.  Petrie,  and  J.  D.  Wrigley. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  129-133,  1989.  2  ref. 

Descriptors:  *Recreation,  •Catchment  areas, 
•Storage  reservoirs,  *Urban  planning,  'Australia, 
Water  quality,  Water  supply. 

In  1986  the  Sydney  Water  Board  completed  a 
public  review  and  survey  of  the  present  and  poten- 
tial future  use  of  its  water  supply  catchment  areas 
and  storages  for  recreational  purposes.  The  study 
concluded  that  there  is  both  broad  community 
support  for  its  strong  protection  of  the  water 
supply  and  significant  interest  in  use  of  additional 
recreational  facilities.  The  Board  has  identified  a 
number  of  additional  requested  recreational  oppor- 
tunities that  can  be  introduced  while  maintaining 
present  levels  of  water  quality  protection  and  con- 
servation values.  These  additional  items  include 
additional  nature  walks  near  some  of  the  existing 
dam  picnic  areas,  tours  of  the  catchment  areas, 
walking  trails  and  increased  river  fishing  in  the 
Warragamba  Catchment  Area.  Additional  recre- 
ational facilities  are  being  introduced  at  Prospect 
Reservoir.  These  new  initiatives  will  be  introduced 
as  part  of  an  ongoing  program  of  review.  The 
Board  is  concerned  that  no  recreational  activity 
should  be  introduced  that  is  likely  to  cause  future 
problems  with  water  quality  protection.  Future 
introduction  of  increased  water  treatment  levels 
will  enable  a  further  review  of  catchment  protec- 
tion policies  but  the  high  costs  of  such  treatment 
will  cause  the  Board  to  delay  those  introductions 
as  long  as  practicable.  The  Board  has  fully  re- 
viewed its  present  policy  on  recreational  use  and 
has  concluded  that  the  general  policy  is  appropri- 
ate and  has  strong  community  support.  The  imple- 
mentation of  that  policy  is  being  modified  to  pro- 
vide for  acceptable  additional  facilities  for  which 
there  is  a  demonstrated  community  need.  (Author's 
abstract) 
W89- 12221 


IMPORTANCE  OF  HIGH  AESTHETIC  QUAL- 
ITY POTABLE  WATER  IN  TOURIST  AND 
RECREATIONAL  AREAS. 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Microbiology. 

L.  I.  Sly,  M.  C.  Hodgkinson,  and  V. 

Arunpairojana. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  183-187,  1989.  1  fig,  2  tab,  17  ref. 

Descriptors:  'Potable  water,  'Drinking  water, 
•Water  quality,  'Organoleptic  properties,  'Tour- 
ism, 'Recreation,  'Water  treatment,  Manganese, 
Color,  Odors,  Taste  Turbidity,  Chlorination,  Iron, 
Swimming  pools. 

Tourists  have  high  expectations  of  the  living  stand- 
ards in  tourist  and  recreational  areas  and  are  usual- 
ly less  tolerant  of  substandard  services  than  are 
local  residents.  One  of  the  most  obvious  services 
experienced  by  tourists  is  the  drinking  water  qual- 
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ity.  Whereas  the  microbiological  quality  of  drink- 
ing water  is  usually  well  controlled  with  respect  to 
public  health  risk,  many  communities  experience 
problems  with  the  aesthetic  quality  of  their  water 
supplies.  Such  problems  include  color  and  turbidi- 
ty, taste  and  odor,  and  overchlorination.  In  areas 
where  raw  water  sources  contain  Mn  and  Fe  it  is 
essential  that  these  nuisance  metals  are  treated  out 
to  low  levels.  Failure  to  do  so  results  in  the  accu- 
mulation of  metal  oxides  in  biofilm  or  chemical 
coatings  on  the  surfaces  of  water  mains.  When  this 
material  sloughs  off,  consumers  receive  'dirty 
water'  which  causes  irreversible  staining  of  laun- 
dry and  recreational  facilities  such  as  swimming 
pools.  Communities  which  rely  on  tourism  as  their 
major  industry  must  pay  serious  attention  to  the 
treatment  of  their  potable  water  or  face  the  eco- 
nomic consequences  of  having  a  poor  reputation. 
Current  research  on  the  relationship  between  Mn 
concentration  and  comsumer  acceptability  has  in- 
dicated that  WHO  and  NHMRC  recommended 
levels  for  Mn  in  drinking  water  are  not  sufficiently 
low  to  meet  the  high  aesthetic  quality  requirements 
of  water  in  tourist  and  recreational  areas.  (Author's 
abstract) 
W89-12227 


WATER    AND    WASTEWATER    TREATMENT 
FOR  A  SMALL  ISLAND  RESORT. 

Queensland  Inst,  of  Tech.,  Brisbane  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 

W89-12228 


RECREATIONAL  USE  CONSIDERATIONS  OF 
THE  SUGARLOAF  RESERVOH*  (MEL- 
BOURNE, AUSTRALIA). 

Melbourne    and   Metropolitan   Board    of   Works 
(Australia).  Investigation  and  Research  Branch. 
For  primary  bibliographic   entry  see  Field   6D. 
W89-12238 


EPIDEMIC  OF  NOSOCOMIAL  LEGION- 
NAIRES' DISEASE  IN  RENAL  TRANSPLANT 
RECIPIENTS:  A  CASE-CONTROL  AND  ENVI- 
RONMENTAL STUDY. 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Microbiology 
N.  M.  LeSaux,  L.  Sekla,  J.  Mcleod,  S.  Parker,  and 
D.  Rush. 

Canadian  Medical  Association  Journal  CMAJAX, 
Vol.  140,  No.  9,  p  1047-1053,  May  1  1989.  2  fig,  3. 
tab,  35  ref. 

Descriptors:  *Water  treatment,  'Disinfection,  'Le- 
gionella, 'Potable  water,  'Human  diseases,  'Hos- 
pitals, 'Human  pathology,  Pathogens,  Bacteria, 
Water  storage,  Water  tanks,  Population  exposure, 
Chlorination,  Superheating. 

An  outbreak  of  Legionella  pneumophila  pneumo- 
nia occurred  in  6  of  49  new  renal  transplant  recipi- 
ents over  the  course  of  13  months.  Infected  pa- 
tients (cases)  and  uninfected  patients  (controls) 
were  compared  with  respect  to  potential  risk  fac- 
tors. Corticosteroid  use,  need  for  hemodialysis  and 
number  of  days  of  hemodialysis  were  significantly 
greater  among  the  cases.  Logistic  regression  analy- 
sis identified  corticosteroid  dosage  and  number  of 
days  of  hemodialysis  as  independent  risk  factors. 
All  clinical  isolates  were  of  L.  pneumophila  sero- 
group  1,  subtype  Philadelphia  1,  which  was  also 
cultured  from  a  recovery  room  sink  outside  the 
operating  room  where  the  transplants  were  done. 
Other  areas  of  the  hospital  were  colonized  with 
other,  heterogeneous  strains  of  L.  pneumophila. 
The  organism  was  not  eliminated  from  the  hospital 
water  supply  despite  shock  chlorination  and  super- 
heating of  water  tanks.  The  epidemic  ended  when 
new  transplant  recipients  routinely  received  pro- 
phylactic trimethoprim-sulfamethoxazole  (160-800 
mg  given  orally  once  daily)  while  in  hospital  after 
transplantation.  Corticosteroid-induced  monocyto- 
penia and  lymphopenia  and  the  complement  acti- 
vation and  monocyte  depletion  effects  of  hemodia- 
lysis may  combine  to  increase  susceptibility  to 
Legionnaires'  disease.  (Author's  abstract) 
W89- 12367 


NO  ADVERSE  ENVIRONMENTAL  IMPACTS 
FROM  WATER  PLANT  DISCHARGES. 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

S.  D.  Lin. 

Water  Engineering  and  Management  WENMD2, 

Vol.  136,  No.  4,  p  40-41,  April  1989. 

Descriptors:  'Water  treatment,  'Alum  sludge, 
•Bottom  sediments,  'Macroinvertebrates,  'Water 
pollution  effects,  Water  quality,  Sediments,  Sludge 
disposal. 

For  more  than  a  decade  the  Water  Quality  Section 
of  the  Illinois  State  Water  Survey  has  investigated 
the  environmental  impacts  of  alum  sludge  dis- 
charge on  receiving  streams.  The  results,  published 
in  four  reports  between  1979  and  1987,  indicated 
that  the  discharges  from  four  water  treatment 
plants  showed  generally  no  adverse  effects  on 
water  quality,  stream  bottom  sediments,  or  types 
and  densities  of  macroinvertebrates  at  near-shore 
stations  upstream  or  downstream  of  the  waste  out- 
fall. Near-shore  sediments,  including  those  within 
the  impacted  areas,  supported  a  higher  density  and 
diversity  of  macroinvertebrates  than  sediments  at 
any  of  the  other  stations.  Due  to  bottom  sediment 
characteristics  of  sand  and  silt,  the  gelatinous  alum 
sludge  tends  to  create  a  better  biotic  environment. 
Environmental  degradation  was  limited  to  a  small 
area  near  the  discharge  outfalls.  (Sand-PTT) 
W89-12249 


BIOTREATMENT  OF  DILUTE  CONTAMINAT- 
ED GROUND  WATER  USING  AN  IMMOBI- 
LIZED MICROBE  PACKED  BED  REACTOR. 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 12300 


RADON  IN  GROUND  WATER  SUPPLIES. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12309 


ENDOGENOUS  NTTROSATION  IN  RELATION 
TO  NITRATE  EXPOSURE  FROM  DRINKING 
WATER  AND  DIET  IN  A  DANISH  RURAL 
POPULATION. 

Landsforeningen  til  Kraeftens  Bekaempelse,  Co- 
penhagen (Denmark). 

H.  Moller,  J.  Landt,  E.  Pedersen,  P.  Jensen,  and  H. 
Autrup. 

Cancer  Research  CNREA8,  Vol.  49,  No.  11,  p 
3117-3121,  June  1  1989.  1  fig,  5  tab,  39  ref. 

Descriptors:  'Drinking  water,  'Nitrates,  'Carcino- 
gens, 'Public  health,  'Denmark,  Population  expo- 
sure, Potable  water. 

Increasing  levels  of  nitrate  in  drinking  water  is  of 
concern  due  to  the  possibility  of  an  associated 
increase  in  long-term  exposure  to  endogenously 
formed  carcinogenic  N-nitroso  compounds.  Excre- 
tion of  N-nitrosoproline  in  12-h  overnight  urine 
after  intake  of  500  mg  L-proline  was  used  to  quan- 
tify the  rate  of  endogenous  nitrozation  in  285  indi- 
viduals in  an  area  in  northern  Denmark  with  large 
variation  in  nitrate  concentration  of  the  drinking 
water.  Nitrate  intake  was  measured  in  a  24-h  dupli- 
cate diet  sample.  The  crude  association  between 
nitrate  concentration  in  drinking  water  and  rate  of 
endogenous  nitrozation  in  individuals  is  only 
weakly  positive  and  not  quite  statistically  signifi- 
cant (P  =  0.08).  The  risk  of  having  detectable 
nitrozation  increases  significantly  with  total  nitrate 
intake  and  tobacco  smoking.  In  nonsmokers,  nitro- 
zation is  determined  by  nitrate  intake.  Smokers 
have  increased  nitrozation,  which  does  not  depend 
on  nitrate  intake.  Effect  modification  through  die- 
tary factors  was  evaluated  and  indicated  a  protec- 
tive effect  of  tea  consumption,  while  the  effect  of 
eating  vegetables  was  not  clear-cut.  The  experi- 
mental design  (12-h  urine  sample;  proline  dose 
taken  in  the  evening)  is  likely  to  underestimate  the 
effect  of  nitrate  in  drinking  water  relatively  to 
nitrate  in  the  diet.  (Author's  abstract) 
W89- 12368 


BACTERIAL  CONTAMINATION  OF  STORED 
WATER  AND  STORED  FOOD:  A  POTENTIAL 


SOURCE  OF  DIARRHOEAL  DISEASE  IN 
WEST  AFRICA. 

Statens    Seruminstitut,    Copenhagen    (Denmark). 

Dept.  of  Toxoplasmosis. 

K.  Molbak,  N.  Hojlyng,  S.  Jepsen,  and  K. 

Gaarslev. 

Epidemiology  and  Infection  EPINEU,  Vol.   102, 

No.  2,  p  309-316,  April  1989.  5  tab,  8  ref. 

Descriptors:  'Developing  countries,  'Public 
health,  'Human  diseases,  'Drinking  water,  'Water 
supply,  Potable  water,  Hygiene,  Bacteria,  Patho- 
gens, Enterobacter,  Africa,  Liberia. 

The  food  and  water  hygiene  in  two  Liberian  com- 
munities was  studied  in  a  house-to-house  diarrhea 
survey.  The  level  of  contamination  with  enterobac- 
teria  of  drinking  water  stored  in  the  households 
was  significantly  higher  than  at  the  water  sources. 
Food  hygiene  standards  were  low,  particularly  in 
the  urban  slum  where  storage  of  cooked  food  for 
long  periods  led  to  bacterial  multiplication  at  high 
levels.  Infant  foods  were  particularly  heavily  con- 
taminated. It  is  concluded  that  when  water  supply 
programs  are  planned,  the  presence  of  other  risk 
factors  for  water-related  diseases  should  be  investi- 
gated. To  ensure  maximum  health  benefits,  water 
projects  should,  as  a  rule,  be  accompanied  by  other 
interventions.  The  hazardous  practices  of  storing 
large  quantities  of  drinking  water  in  open  contain- 
ers, for  example,  as  well  as  storage  of  cooked  food, 
must  be  discouraged  as  must  the  potential  dangers 
of  bottle-feeding  and  unhygienic  practices  during 
weaning.  Breastfeeding  and  hygienic  handling  of 
food  should  be  encouraged.  (Friedmann-PTT) 
W89-12372 


CONTINUOUS  FLOW  METHOD  FOR  SIMUL- 
TANEOUS DETERMINATION  OF  MONOCH- 
LORAMTNE,  DICHLORAMINE,  AND  FREE 
CHLORINE:  APPLICATION  TO  A  WATER  PU- 
RIFICATION PLANT. 

Osaka  Prefectural  Univ.,  Sakai  (Japan).  Lab.  of 
Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 12379 


ANALYSIS  OF  INORGANIC  AND  ORGANIC 
CHLORAMINES:  DERTVATLZATION  WITH  2- 
MERCAPTOBENZOTHIAZOLE. 

Minnesota  Univ.,  Duluth.  Dept.  of  Chemistry. 

M.  T.  Lukasewycz,  C.  M.  Bieringer,  R.  J. 

Liukkonen,  M.  E.  Fitzsimmons,  and  H.  F. 

Corcoran. 

Environmental        Science        and       Technology 

ESTHAG,  Vol.  23,  No.  2,  p  196-199,  February 

1989.  2  fig,  5  tab,  15  ref. 

Descriptors:  'Chemical  analysis,  'Chlorinated  hy- 
drocarbons, 'Sample  preparation,  'Wastewater 
renovation,  Water  analysis,  High  pressure  liquid 
chromatography,  Chemical  reactions,  Chlorina- 
tion. 

Knowledge  of  the  amine  content  present  during 
water  renovation  processes  involving  chlorination 
is  important  to  define  more  adequately  the  content 
of  a  matrix  now  described  only  as  'combined  resid- 
ual chlorine'  or  'chlorine  produced  oxidants'  and 
because  of  the  variation  in  disinfectant  capability 
and  other  chemical  and  biological  activities  of  the 
chloramine  species  that  are  generated.  However, 
the  presence  of  'organic  nitrogen'  and  the  instabil- 
ity of  many  organic  chloramines  continue  to  chal- 
lenge the  analyst.  A  technique  has  been  developed 
for  the  analysis  of  chloramine  and  organic  chlora- 
mines present  in  water  using  2-mercaptobenzothia- 
zole  as  the  derivatizing  agent.  The  resulting  sulfen- 
amides  (-S-N<)  are  stable  and  can  be  conveniently 
analyzed  by  HPLC  using  ultraviolet  or  electro- 
chemical detection.  The  efficiency  of  the  conver- 
sion varied  considerably  with  structure  of  the 
chloramine  and  with  the  amine/chloramine  ratio. 
However,  within  each  set  of  conditions,  the  extent 
of  derivatization  was  quite  reproducible.  More- 
over, a  standard  curve  can  be  developed  over  a 
significant  range  of  concentrations,  which  provides 
additional  incentive  for  use  of  the  technique.  The 
rapid  and  convenient  derivatization  of  chloramines 
using    2-mercaptobenzothiazole    therefore    offers 
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some  distinct  advantages  over  the  use  of  dansyla- 
tion  as  a  method  of  detection.  However,  the  quan- 
titation of  chloramines,  which  is  possible  with  for- 
mation of  these  sulfenamides,  is  limited  practically 
to  those  situations  where  individual  amine  content 
does  not  vary  substantially  from  sample  to  sample. 
It  is  in  these  situations  where  standard  curves  can 
be  developed  and  advantage  can  be  taken  of  the 
reproducibility  of  the  process.  (Author's  abstract) 
W89-12388 


ENERGY  FROM  SOLAR  PONDS:  CONTROL 
OF  THE  GREEN  FLAGELLATE  DUNALIELLA 
USING  OSMOTIC  SHOCK  OF  DILUTION. 

Hebrew  Univ.  of  Jerusalem  (Israel).  Human  Envi- 
ronment Sciences  Div. 
I.  Dor,  and  B.  Doron. 

Environmental  Science  and  Technology 
ESTHAG,  Vol.  23,  No.  2,  p  227-231,  February 
1989.  8  fig,  1  tab,  25  ref. 

Descriptors:  'Solar  energy,  'Dunaliella,  'Saline 
water,  'Algal  control,  Dead  Sea,  Chlorophyta, 
Eutrophication,  Temperature  effects,  Heating, 
Israel. 

The  study  was  conducted  in  the  vicinity  of  the 
Dead  Sea,  Israel  in  connection  with  an  experimen- 
tal solar  pond  being  tested  as  a  source  of  low-grade 
heat  for  conversion  into  electricity.  The  hypersa- 
line  water  of  such  a  pond,  acting  as  a  solar  collec- 
tor, must  be  maximally  transparent  to  allow  for 
efficient  transport  of  light  energy  to  the  pond's 
deep  storage  layer.  This  research  evaluates  the 
extent  of  interference  caused  to  the  solar  pond 
system  by  a  halo-tolerant,  unicellular  flagellate 
Dunaliella,  predicts  blooms  of  this  alga  according 
to  its  environmental  requirements,  and  provides 
means  for  control  of  its  growth.  The  method  pro- 
posed for  control  is  based  on  osmotic  shock  of 
dilution  applied  to  the  algal  population  by  a  peri- 
odic rapid  inflow  of  fresh  water.  As  a  result  of 
biochemical,  physiological,  and  morphological 
changes,  Dunaliella  cells  sink  and  are  destroyed 
when  they  reach  the  deep  hot  water  layer.  (Au- 
thor's abstract) 
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CONTROLLING  ORGANICS  WITH  GAC:  A 
COST  AND  PERFORMANCE  ANALYSIS. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
J.  Q.  Adams,  R.  M.  Clark,  and  R.  J.  Miltner. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  4,  p  132-140,  April  1989.  9 
fig,  3  tab,  18  ref. 

Descriptors:  'Activated  carbon,  'Performance 
evaluation,  'Cost  analysis,  'Water  treatment,  Leg- 
islation, Organic  compounds,  Legal  aspects,  Eco- 
nomic aspects,  Adsorption,  Chlorinated  hydrocar- 
bons, Pesticides,  Odor  control,  Taste,  Costs. 

The  amendments  to  the  U.S.  Safe  Drinking  Water 
Act  require  extensive  evaluation  of  the  feasibility 
of  removing  organic  compounds  using  granular 
activated  carbon  (GAC).  To  meet  deadlines  for 
this  technology  evaluation,  the  EPA  has  combined 
the  use  of  column  studies  and  adsorption  modeling 
with  cost  models  to  make  projections  for  the  per- 
formance of  full-scale  GAC  systems.  A  representa- 
tive list  of  synthetic  organic  chemicals  was  studied, 
and  cost  and  performance  results  for  GAC  treat- 
ment are  presented  in  this  article.  Many  of  the 
synthetic  organic  chemicals  examined  had  predict- 
ed bed  lives  of  two  years  or  longer,  which  is 
typical  of  taste  and  odor  control  applications.  Cost 
estimates  for  GAC  treatment  of  these  compounds 
appear  to  range  from  about  $0.41  to  0.27  to  0.14/ 
1,000  gal  of  1-mgd,  10-mgd,  and  100-mgd  systems, 
respectively.  Determination  of  a  minimum-cost 
empty  bed  contact  time  (EBCT)  must  be  evaluated 
case  by  case  and  depends  on  factors  such  as  influ- 
ent concentration,  effluent  goal,  multisolute  com- 
petition, and  effects  of  other  background  organic 
matter  on  the  carbon.  However,  there  may  be  a 
range  of  EBCTs  that  provides  near  minimum  cost 
systems.  This  may  allow  some  flexibility  in  ad- 
sorber design  and  operation.  The  cost  estimating 
tools  presented  here  should  be  useful  for  prelimi- 
nary planning.  (Doria-PTT) 
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EFFECT  OF  PRELOADING  ON  THE  SCALE- 
UP  OF  GAC  MICROCOLUMNS. 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

T.  F.  Speth,  and  R.  J.  Miltner. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  4,  p  141-148,  April  1989.  6 
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Descriptors:  'Activated  carbon,  'Water  treatment, 
•Organic  carbon,  Model  studies,  Isotherms,  Dis- 
tilled water,  Groundwater,  Aquifers,  Chlorinated 
hydrocarbons,  Adsorption. 

A  previously  presented  microcolumn  scale-up  pro- 
cedure is  evaluated.  Scale-up  assumptions  that  in- 
volve equal  capacities  in  microcolumns  and  field 
columns  are  studied  in  an  effort  to  determine 
whether  preloading  activated  carbon  with  a  natu- 
ral water  significantly  reduces  the  carbon's  capac- 
ity for  a  target  compound.  The  capacities  observed 
in  the  column  studies  are  compared  with  isotherms 
for  distilled-deionized  water,  groundwater,  and 
groundwater  with  preloaded  carbon.  Total  organic 
carbon  breakthrough  in  the  field  column  is  present- 
ed to  explain  capacity  reductions.  A  simplified 
version  of  a  mass  transfer  model  and  a  more  com- 
plex model  are  used  to  predict  the  pilot-column 
results.  Water  from  the  Great  Miami  Aquifer 
(GMA)  in  southwestern  Ohio  was  used.  For  this 
groundwater,  preloading  naturally  occurring  or- 
ganic material  onto  granular  activated  carbon  re- 
duced the  carbon's  capacity  for  cis-l,2-dichlor- 
oethene.  This  preloading  violated  an  assumption  of 
a  previously  presented  microcolumn  scale-up  pro- 
cedure. Preloading  of  natural  waters  was  therefore 
found  to  render  incomplete  carbon  adsorption 
models  that  do  not  account  for  the  possible  reduc- 
tion in  capacity.  Of  the  models  that  do  not  take 
preloading  into  account,  the  simple  constant  pat- 
tern homogeneous  surface  diffusion  model  gives  a 
comparable  prediction  to  the  dispersed  flow  pore 
surface  diffusion  model,  which  incorporates  more 
kinetic  terms.  (Doria-PTT) 
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DETERMINATION  OF  PRACTICAL  QUANTI- 
TATION LEVELS  FOR  ORGANIC  COM- 
POUNDS IN  DRINKING  WATER. 

American    Water    Works    Association    Research 

Foundation,  Denver,  CO. 
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ADSORPTION  OF  HUMIC  SUBSTANCES  IN 
THE  PRESENCE  OF  SODIUM  SALTS. 

Institut    National    de   la   Recherche    Scientifique, 
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Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  4,  p  155-161,  April  1989. 

11  fig,  1  tab,  16  ref. 

Descriptors:  'Adsorption,  'Activated  carbon, 
'Humic  acids,  'Sodium  compounds,  'Water  treat- 
ment, Salts,  Hydrogen  ion  concentration,  Anions, 
Zeta  potential,  Organic  carbon,  Sodium  chloride, 
Phosphates,  Calcium  chloride. 

The  possible  effects  of  some  sodium  salts  on  the 
adsorption  of  humic  acids  are  discussed  in  light  of 
experimental  measurements  of  the  electrokinetic 
potential  of  powdered  activated  carbon.  Inorganic 
sodium  salts  were  found  to  enhance  the  adsorptive 
capacity  of  activated  carbon  for  humic  substances. 
The  interactions  between  the  salts  and  the  surface 
of  the  carbon  were  investigated  as  a  function  of 
salt  type  and  concentration  by  zeta  potential  meas- 
urements. At  a  constant  pH,  increasing  the  concen- 
tration of  humic  substances  markedly  increased  the 
magnitude  of  the  negative  value  of  the  zeta  poten- 
tial, whereas  increasing  salt  concentration  neutral- 
ized the  zeta  potential.  The  anion  of  the  salts  had 
little  effect  on  adsorptive  capacity  or  on  the 
change  in  the  zeta  potential.  Sodium  ion  concen- 
tration is  thus  the  primary  factor  responsible  for 
the  increased  adsorption  of  humic  substances, 
probably  via  the  neutralization  of  negative  charges 


on   both   humate   molecules   and   carbon   surface 

functional  groups.  (Doria-PTT) 
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USING  A  MICROPOROUS  HOLLOW-FIBER 
MEMBRANE  TO  SEPARATE  VOCS  FROM 
WATER. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

M.  J.  Semmens,  R.  Qin,  and  A.  Zander. 

Journal  of  the  American  Water  Works  Association 
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Descriptors:  'Reverse  osmosis,  'Air  stripping, 
•Physicochemical  treatment,  'Membranes,  'Or- 
ganic compounds,  'Water  treatment,  Polymers, 
Model  studies,  Aeration,  Chlorinated  hydrocar- 
bons, Chloroform,  Flow,  Gas  chromatography, 
Electron  capture  gas  chromatography,  Cost  analy- 
sis, Economic  aspects,  Performance  evaluation. 

The  use  of  microporous  polypropylene  hollow 
fibers  for  separating  volatile  organic  contaminants 
(VOCs)  from  water  was  evaluated.  The  water  was 
pumped  through  the  lumen  of  the  fibers,  and  or- 
ganic-free air  was  pumped  countercurrently  on  the 
outside  of  the  fibers.  The  rate  of  VOC  removal 
was  modeled  on  the  basis  of  known  empirical 
correlations,  and  the  experimental  data  compared 
favorably  with  theoretical  predictions.  The  use  of  a 
membrane  in  the  air-stripping  process  offers  sever- 
al potential  advantages  over  conventional  packed- 
tower  aeration,  including  a  higher  overall  mass 
transfer  coefficient  (K  sub  L  a),  a  reduced  depend- 
ence of  K  sub  L  a  on  gas  flow  rate,  no  upper  limit 
on  the  gas  flow  rate  that  can  be  used,  no  need  for 
mist  elimination,  and  no  need  for  tall  structures. 
Because  the  performance  of  the  module  is  inde- 
pendent of  fiber  diameter,  the  module  should  be 
designed  to  minimize  operating  costs.  Pumping 
water  through  the  lumen  of  the  fibers  is  likely  to 
be  a  major  expense,  and  the  cost  is  a  strong  func- 
tion of  fiber  diameter.  It  is,  therefore,  desirable  to 
use  large-diameter  fibers  to  reduce  this  cost.  How- 
ever, hollow  fibers  have  only  been  produced  with 
diameters  as  large  as  400  microns  because  there  are 
technical  difficulties  associated  with  the  produc- 
tion of  fibers  having  a  larger  diameter.  Pumping 
costs  may  also  be  minimized  by  reducing  fiber 
length,  which  will  not  influence  performance  if  a 
correspondingly  larger  number  of  fibers  is  used. 
(Doria-PTT) 
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Descriptors:  'Biodegradation,  'Activated  carbon, 
'Water  treatment,  'Phenols,  Trace  levels,  Industri- 
al wastes,  Degradation,  Chlorination,  Ozonation, 
Sorption,  Lake  Houston,  Isotherms,  Temperature, 
Pilot  plants,  Adsorption,  Porosity,  Organic  carbon. 

Experiments  were  conducted  in  virgin  granular 
activated  carbon  (GAC)  columns  supplied  with 
treated  surface  water  and  the  synthetic  organic 
chemicals  (SOCs)  phenol  and  2,4-dichlorophenol 
(DCP).  Surface  water  from  Lake  Houston,  TX 
was  subjected  to  one  of  three  chemical  treatments: 
chlorination,  no  oxidant  addition,  or  ozonation. 
The  GAC  columns  were  seeded  only  with  micro- 
organisms that  passed  through  conventional  treat- 
ment. The  main  objective  was  a  determination  of 
the  time  required  to  initiate  significant  biodegrada- 
tion of  trace  concentrations  of  SOCs.  The  impact 
of  naturally  occurring  organic  compounds  and  the 
type  of  pretreatment  on  biodegradation  were  also 
of  interest,  as  was  biodegradation  of  sorbed  SOCs. 
Significant  biodegradation  of  phenol  and  DCP  in 
the  liquid  phase  commenced  after  one  month  of 
operation  in  columns  with  contact  times  of  <  1 
min.  Sorbed  phenol  was  biodegraded  to  a  large 
extent,  whereas  biodegTadation  of  sorbed  DCP 
was    negligible.    Total    organic    carbon    removal 
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across  the  GAC  columns  was  dependent  on  chemi- 
cal pretreatment.  Ozonation  caused  an  increase  in 
microbial  activity  in  comparison  to  no  oxidant 
addition,  but  this  did  not  provide  improved  remov- 
al of  DCP.  (Author's  abstract) 
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SORPTION. 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-12478 

PREOZONATION  AS  AN  AID  IN  THE  CO- 
AGULATION OF  HUMIC  SUBSTANCES -OP- 
TIMUM PREOZONATION  DOSE. 
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Descriptors:  *Wastewater  treatment,  ♦Pretreat- 
ment of  water,  *Humic  substances,  'Ozonation, 
•Water  treatment,  'Organic  matter,  Turbidity,  Or- 
ganic carbon,  Alum,  Water  quality  standards, 
Color,  Coagulation,  Flocculation,  Colloids. 

Using  a  number  of  commercial  and  natural  water 
humic  substances,  the  positive  effect  of  preozona- 
tion  as  an  aid  to  coagulation-flocculation  of  these 
compounds  was  confirmed  by  a  13-30%  decrease 
in  alum  consumption.  Experiments  were  conduct- 
ed at  a  pH  of  5.5  and  humic  substance  concentra- 
tions of  20  milligrams  per  liter  (total  organic 
carbon  concentrations  of  approximately  10  milli- 
grams per  liter).  Standard  jar  test  procedures  were 
used  to  evaluate  alum  dosage  requirements  and  the 
primary  water  quality  parameters  monitored  were 
turbidity,  ultraviolet,  total  organic  carbon,  and 
color.  In  addition  to  decreased  alum  consumption 
the  existence  of  an  optimum  preozonation  dose 
(OPD)  was  also  confirmed.  For  ozone  dosages 
beyond  the  OPD,  the  benefit  is  reduced,  then 
eliminated,  and  further  ozonation  becomes  detri- 
mental to  the  coagulation-flocculation  removal 
process.  The  OPD  was  found  to  be  a  function  of 
the  initial  colloidal  charge  density  (CCD)  of  the 
humic  substances.  The  strong  correlation  of  initial 
CCD  to  the  OPD  identified  the  major  mechanism 
for  preozonation  to  be  effective  as  a  reduction  in 
CCD  due  to  mild  ozonation.  Preozonation  did  not 
show  a  positive  effect  on  a  system  with  very  low 
molecular  weight  (noncolloidal)  humic  substances. 
(Author's  abstract) 
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Poisson  error  distribution.  For  more  overdisperse 
error  structure,  however,  nonlinear  regression  per- 
forms more  satisfactorily.  An  empirical  test  of 
overdispersion  is  proposed  as  a  diagnostic  tool  for 
assessing  the  optimum  method  for  data  analysis. 
(Author's  abstract) 
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ANALYSIS  OF  DISINFECTION  DATA  FROM 
DILUTION  COUNT  EXPERIMENTS. 
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Descriptors:  'Infection,  'Water  treatment, 
'Wastewater  treatment,  'Disinfection,  'Statistical 
analysis,  'Monte  Carlo  method,  'Data  interpreta- 
tion, 'Most  probable  number  test,  Least  squares 
method,  Poisson  ratio  method,  Error  analysis,  Sur- 
vival, Estimating  equations. 

When  disinfection  experiments  are  conducted 
using  dilution  count  methods,  e.g.,  most  probable 
number  (MPN)  tests  or  animal  infectivity  assays, 
inactivation  parameters  may  be  assessed  in  three 
different  ways.  First,  the  density  of  survivors  may 
be  determined  by  MPN  tables  and  two-step  linear 
regression  (or  'eyeball')  methods  used  to  estimate 
Chick-Watson  parameters.  Second,  the  survivor 
density  versus  concentration  and  time  may  be  used 
in  a  non-linear  least  squares  procedure  to  estimate 
inactivation  parameters.  Third,  a  maximum  likeli- 
hood estimation  in  which  the  actual  numbers  of 
positive  and  negative  tubes  as  a  function  of  experi- 
mental conditions  and  sample  volume  may  be  exe- 
cuted. Using  Monte  Carlo  simulation,  it  is  deter- 
mined that  the  third  method  is  optimal  (in  terms  of 
bias  and  standard  error)  for  Poisson,  or  nearly 
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Descriptors:  'Water  treatment,  'Air  stripping, 
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There  are  several  potential  technologies  for  re- 
moving volatile  organic  compounds  from  water 
supplies.  The  most  common  are  aqueous-phase 
granular  activated  carbon  (GAC)  adsorption  and 
air  stripping.  Air  stripping  is  considerably  cheaper 
than  aqueous-phase  adsorption.  However,  there 
are  concerns  about  air  pollution  resulting  from  air- 
stripper  off-gas  and  the  air  pollution  problems  may 
be  remedied  by  treating  the  off-gas  with  a  fixed- 
bed  GAC  adsorber.  Several  thermodynamic 
models  that  may  be  used  to  predict  single  and 
binary  adsorption  equilibria  for  organic  vapors  and 
competitive  interactions  between  water  vapor  and 
a  single  organic  vapor  were  developed  and  tested. 
The  low  organic  vapor  concentrations  and  humid- 
ities that  were  examined  are  similar  to  those  that 
would  be  encountered  in  air  stripping  tower  air 
emissions.  The  Dubinin-Radushkevic  (D-R)  equa- 
tion was  shown  to  predict  single-component  ad- 
sorption equilibria  for  trichloroethene  (TCE)  and 
tetrachloroethene  (PCE)  using  a  reference  iso- 
therm which  was  conducted  on  toluene  and  physi- 
cal properties  of  TCE  and  PCE.  Both  the  polanyi 
potential  theory  and  ideal  adsorbed  solution  theory 
(IAST)  were  shown  to  predict  binary  adsorption 
equilibria  of  TCE  and  PCE  using  single  compo- 
nent isotherm  data.  The  competitive  interactions 
between  water  vapor  and  TCE  were  predicted 
using  TCE  isotherm  data  (which  was  conducted  at 
low  relative  humidities),  a  water  vapor  isotherm, 
and  the  pore  size  distribution  of  the  carbon.  (Au- 
thor's abstract) 
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Iron(II)  and  manganese(II)  are  the  two  most 
common  chemical  species  that  exist  in  groundwat- 
er under  anaerobic  conditions,  i.e.,  in  the  absence 
of  dissolved  oxygen  and  low  pH.  These  two  forms 
are  soluble  in  water  and  present  many  problems  to 
consumers  at  concentrations  of  more  than  0.3  mg/ 
L  and  0.05  mg/L,  respectively.  A  study  was  con- 
ducted to  determine  the  effects  of  ozonation  on  the 
removal  of  iron(II)  and  manganese(II)  at  different 
pH  values  in  a  pure  water  system.  It  was  found 
that  the  rates  of  oxidation  of  iron(II)  and 
manganese(II)  follow  a  zero-order  reaction.  The 
respective  values  of  detention  time  and  applied 
ozone  dosage  for  removal  of  4  mg/L  of  iron(II) 
were  10-15  min  and  3-5  mg/L,  as  compared  with 
20-30  min.  and  4-6  mg/L  for  the  removal  of  4  mg/ 
L  of  manganese(II).  No  iron(II)  and  manganese(II) 
were  detected  in  the  pure  water  system  above  the 
pH  values  of  7  and  9,  respectively.  The  oxidation 
rates  of  iron(II)  at  pH  of  6,  ozone  dosage  of  1.96 
mg/L,  and  initial  iron  (II)  concentrations  of  4,  3,  2, 
and  1  mg/L  are  0.49,  0.41,  0.372,  and  0.352  mg/ 
min,  respectively.  (Friedmann-PTT) 
W89- 12627 


DIFFERENTIAL  DEPURATION  OF  POLIOVI- 
RUS,  ESCHERICHIA  COLI,  AND  A  COLI- 
PHAGE  BY  THE  COMMON  MUSSEL,  MYTI- 
LUS  EDULIS. 

University  Coll.,  Cork  (Ireland).  Virology  Umt. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12650 


EFFECT  OF  DISINFECTION  OF  DRINKING 
WATER  WITH  OZONE  OR  CHLORINE  DIOX- 
IDE ON  SURVTVAL  OF  CRYPTOSPORIDIUM 
PARVUM  OOCYSTS. 

Institut  National  de  Recherches  Veterinaires,  Brus- 
sels (Belgium). 

J.  E.  Peeters,  E.  A.  Mazas,  W.  J.  Masschelein,  I.  V. 
M.  de  Maturana,  and  E.  Debacker. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  6,  p  1519-1522,  June  1989. 
2  tab,  26  ref. 

Descriptors:  'Pathogens,  'Water  treatment,  'Dis- 
infection, 'Ozone,  'Chlorine,  'Drinking  water, 
'Protozoa,  Chlorine  dioxide,  Feces,  Human  dis- 
eases, Animal  diseases. 

Demineralized  water  was  seeded  with  controlled 
numbers  of  oocysts  of  the  protozoan  Cryptospori- 
dium parvum  purified  from  fresh  calf  feces  and 
subjected  to  different  treatments  with  ozone  or 
chlorine  dioxide.  The  disinfectants  were  neutral- 
ized by  sodium  thiosulfate,  and  neonatal  mice  were 
inoculated  intragastrically  and  sacrificed  7  days 
later  for  inumeration  of  oocyst  production.  Prelim- 
inary trials  indicated  that  a  minimum  infection 
level  of  1,000  oocysts  (0.1 -ml  inoculum)  per  mouse 
was  necessary  to  induce  100%  infection.  Treat- 
ment of  water  containing  10,000  oocysts  per  ml 
with  1.11  mg  of  ozone  per  liter  (concentration  at 
time  zero  (C  sub  0))  for  6  min  totally  eliminated 
the  infectivity  of  the  oocysts  for  neonatal  mice.  A 
level  of  2.27  mg  of  ozone  per  liter  (C  sub  0)  was 
necessary  to  inactivate  water  containing  500,000 
oocysts  per  ml  within  8  min.  Also,  0.4  mg  of 
chlorine  dioxide  per  liter  (C  sub  0)  significantly 
reduced  infectivity  within  15  min  of  contact  al- 
though some  oocysts  remained  viable.  (Author's 
abstract) 
W89-12658 


KINETICS  OF  OZONATION  OF  IRONdl)  AND 
MANGANESE  (ID  IN  A  PURE  WATER 
SYSTEM. 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Civil  Engineering. 
M.  Y.  Abukhudair,  S.  Farooq,  and  M.  S.  Hussain. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  24,  No.  4,  p  389-407,  May  1989.  8 
fig,  1  tab,  8  ref. 

Descriptors:  'Water  treatment,  'Drinking  water, 
•Ozonation,  'Heavy  metals,  'Iron,  'Manganese, 
Chemical  reactions,  Groundwater  pollution, 
Ozone,  Hydrogen  ion  concentration,  Chemical 
properties,  Oxidation,  Anaerobic  conditions. 


EFFECTS  OF  NATURAL  ORGANIC  MATTER 
AND  CALCIUM  ON  OZONE-INDUCED  PAR- 
TICLE DESTABILIZATION. 

Camp,  Dresser  and  McKee,  Inc.,  Raleigh,  NC. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-12697 

EFFECTS  OF  PREOXIDATION  WITH  OZONE 
ON  WATER  QUALITY:  A  CASE  STUDY. 

Connecticut  Univ.,  Storrs.  Dept.  of  CivU  Engi- 
neering. 

D.  Grasso,  W.  J.  Weber,  and  J.  A.  DeKam. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  6,  p  85-92,  June  1989.  8 
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fig,  3  tab,  16  ref. 

Descriptors:  'Water  quality,  *Pretreatment  of 
water,  'Drinking  water,  *Water  treatment, 
•Ozone,  'Preoxidation,  Case  studies,  Michigan, 
Seasonal  variation,  Trihalomethanes,  Organic 
carbon,  Chlorination,  Statistical  analysis,  Water 
softening. 

An  integrated  pilot-scale  and  full-scale  study  and 
associated  statistical  data  analyses  were  conducted 
to  evaluate  the  effects  of  ozone  on  water  quality  in 
several  different  treatment  schemes.  The  study  was 
carried  out  over  two  seasons  in  1985:  summer 
(April-July)  and  fall  (August-December)  at  the 
Bay  Metro  plant  in  Bay  City,  Mich.  Statistically 
significant  differences  in  mean  influent  parameter 
concentrations  were  observed  between  the  two 
seasons,  making  direct  comparison  of  results  be- 
tween the  seasons  difficult.  Despite  this  limitation, 
certain  observations  and  conclusions  can  be  drawn 
from  the  study.  It  appeared  that  low  dosages  of 
ozone  (0.75  mg/L)  increased  levels  of  total  organic 
carbon,  but  the  effect  leveled  off  at  higher  ozone 
concentrations  (1.5  mg/L).  Ultraviolet  absorbance, 
however,  was  observed  to  decrease  with  increas- 
ing ozone  dosage.  No  correlation  was  found  be- 
tween ozone  dosage  and  turbidity  reduction.  Al- 
though the  reduction  in  trihalomethane  formation 
potential  (THMFP)  generally  increased  immedi- 
ately after  single-stage  application  of  ozone,  over- 
all THMFP  reduction  for  two-stage  ozonation  was 
shown  to  decrease  with  ozone  concentration  for 
several  phases  of  experimentation,  especially  when 
softening  followed  ozonation  or  when  chlorination 
was  conducted  at  high  pH  levels.  (Author's  ab- 
stract) 
W89- 12698 


ADSORPTION  EQUILIBRIA  OF  NATURAL 
ORGANIC  MATTER  AFTER  OZONATION. 

Pirnie  (Malcolm),  Inc.,  Newport  News,  VA. 
G.  W.  Harrington,  and  F.  A.  DiGiano. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  6,  p  93-101,  June  1989.  13 
fig,  4  tab,  29  ref.  EPA  Exploratory  Research  Pro- 
gram Grant  R8 11 824. 

Descriptors:  *Water  treatment,  'Drinking  water, 
•Organic  matter,  'Equilibrium,  'Ozonation,  Co- 
agulation, Adsorption,  Isotherms. 

The  equilibrium  adsorption  behavior  of  natural 
organic  matter  (NOM)  subjected  to  coagulation 
and  various  levels  of  ozonation  and  biostabilization 
was  investigated  in  bench-scale  experiments.  Ideal 
adsorbed  solution  theory  provided  a  mathematical 
description  of  overall  NOM  adsorption  isotherms 
and  showed  how  the  shape  and  position  of  NOM 
adsorption  isotherms  depend  on  changes  in  initial 
concentration  and  solution  composition.  The  over- 
all adsorbability  of  NOM  increased  with  coagula- 
tion but  decreased  if  coagulation  was  followed  by 
ozonation  and  biostabilization.  Without  adsorption, 
ozonation  was  shown  to  enhance  the  biodegradabi- 
lity  of  coagulated  NOM;  up  to  46  percent  of  total 
organic  carbon  was  described  quantitatively  by 
accounting  for  competitive  adsorption  among 
pseudocomponents  and  by  applying  concepts  of 
polymer  adsorption.  The  normalized  isotherm  ap- 
proach does  not  account  for  competing  NOM 
components  and,  as  such,  may  be  limited  in  pre- 
dicting the  competition  of  NOM  with  synthetic 
organic  chemicals  that  may  be  in  solution.  In  addi- 
tion, this  approach  needs  further  examination  to 
determine  its  applicability  in  predicting  dynamic 
adsorber  performance.  Results  with  the  ideal  ad- 
sorbed solution  theory  approach  did  not  predict 
changes  in  adsorbability  upon  treatment.  Neither 
approach  was  entirely  satisfactory  for  obtaining  a 
systematic  relationship  between  adsorbability  and 
ozone  dosage.  (Author's  abstract) 
W89- 12699 


TECHNICAL  NOTE:  ELIMINATING  INTER- 
FERENCES IN  THE  DPD  METHOD  FOR  RE- 
SIDUAL OZONE. 

For  primary  bibliographic  entry  see  Field  7B. 
W89- 12700 


IONOMETRIC  DETERMINATION  OF  CHLO- 
RINE IONS  IN  DESALTED  WATER  (IONOME- 
TRICHESKOE  OPREDELENIE  IONOV 
KHLORA  V  OBESSOLENNOI  VODE). 

Nauchno-Issledovatel'ski  Inst.  Electroionnoi  Tech- 

nologii. 

N.  G.  Gogadze,  T.  M.  Alkhazishvili,  and  E.  V. 

Davtyan. 

Soobshcheniia   Akademii   Nauk   Gruzinskoi   SSR 

SAKNAH,  Vol  131,  No  2,  p  305-308,  August  1988. 

3  fig,  2  ref.  English  summary. 

Descriptors:  'Pollutant  identification,  'Water 
treatment,  'Residual  chlorine,  'Potable  water, 
Water  analysis,  Chemical  analysis,  Ion-selective 
electrodes. 

An  ionometric  method  was  developed  to  deter- 
mine CI  ions  over  the  range  .00031  mole/L  to  1 
mole/L.  The  method  is  applicable  to  the  determi- 
nation of  CI  ions  in  chlorinated  purified  potable 
water.  (Author's  abstract) 
W89-12714 


GROUNDWATER  CONTAMINATION:  PUMP- 
AND-TREAT  REMEDIATION. 

California  Univ.,  Los  Angeles.  School  of  Public 

Health. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-12756 


INACTTVATION  OF  GIARDIA  MURIS  AND 
INDICATOR  ORGANISMS  SEEDED  IN  SUR- 
FACE WATER  SUPPLIES  BY  PEROXONE 
AND  OZONE. 

Southern  California  Metropolitan  Water  District, 

La  Verne. 

R.  L.  Wolfe,  M.  H.  Stewart,  K.  N.  Scott,  and  M.  J. 

McGuire. 

Environmental        Science        and       Technology 

ESTHAG,  Vol.  23,  No.  6,  p  744-745,  June  1989.  1 

fig,  1  tab,  9  ref. 

Descriptors:  'Ozonation,  'Oxidation  process, 
'Bioindicators,  'Water  treatment,  'Disinfection, 
'Giardia,  Microorganisms,  Peroxone  process,  Sur- 
face water. 

The  peroxone  process  for  disinfection  is  optimized 
by  altering  H202/03  ratios  and  contact  time.  The 
effectiveness  of  peroxone  and  ozone  against  Giar- 
dia muris  cysts  was  also  tested.  Peroxone  is  an 
advanced  oxidation  process  generated  by  combin- 
ing ozone  and  hydrogen  peroxide.  Microorganisms 
were  seeded  into  the  predisinfection  contactor  in- 
fluent of  a  6  gal/min  pilot  plant  and  exposed  three 
applied  ozone  dosages  (1.0,  2.0,  and  4.0  mg/L), 
five  H2)2/03  ratios  (0,  0.05,  0.1,  0.2,  and  0.3)  and 
three  contact  times  (6,  9  and  12  min)  in  California 
State  project  water  (SPW).  Results  of  the  experi- 
ments showed  that  the  indicator  organisms,  with 
the  exception  of  the  heterotrophic  plate  count 
group,  were  highly  sensitive  to  both  peroxone  and 
ozone.  The  results  of  the  study  for  the  inactivation 
of  Giardia  in  SPW  by  ozone  are  in  reasonable 
agreement  with  the  proposed  values  issued  by  the 
EPA  for  compliance  with  the  Surface  Water 
Treatment  Rule.  In  addition,  the  study  data  sug- 
gest that  peroxone  (at  a  0.2  ratio  of  H202/03)  is 
comparable  to  ozone  for  the  disinfection  of  indica- 
tor organisms  and  G.  muris  cysts.  (Miller-PTT) 
W89-12759 


LARGE  COMMUNITY  OUTBREAK  OF  CRYP- 
TOSPORIDIOSIS  DUE  TO  CONTAMINATION 
OF  A  FILTERED  PUBLIC  WATER  SUPPLY. 

Centers  for  Disease  Control,  Atlanta,  GA. 

E.  B.  Hayes,  T.  D.  Matte,  T.  R.  O'Brien,  T.  W. 

McKinley,  and  G.  S.  Logsdon. 

New   England   Journal   of  Medicine   NEJMAG, 

Vol.  320,  No.  21,  p  1372-1376,  May  25,  1989.  1  fig, 

25  ref. 

Descriptors:  'Water  supply,  'Water  treatment, 
•Human  diseases,  'Water  pollution  effects,  'Path 
of  pollutants,  'Enteric  bacteria,  'Diseases,  'Drink- 
ing water,  Pathogens,  Gastroenteritis,  Contamina- 
tion. 

Between  January  12  and  February  7,  1987,  an 
outbreak  of  gastroenteritis  affected  an  estimated 


13,000  people  in  a  county  of  64,900  residents  in 
western  Georgia.  Cryptosporidium  oocysts  were 
identified  in  the  stools  of  58  of  147  patients  with 
gastroenteritis  (39%)  tested  during  the  outbreak. 
Studies  for  bacterial,  viral,  and  other  parasitic 
pathogens  failed  to  implicate  any  other  agent.  In  a 
random  telephone  survey,  299  of  489  household 
members  exposed  to  the  public  water  supply  (61%) 
reported  gastrointestinal  illness,  as  compared  with 
64  of  322  (20%)  who  were  not  exposed  (relative 
risk,  3.1;  95  percent  confidence  interval,  2.4  to  3.9). 
The  prevalence  of  IgG  Cryptosporidium  was  sig- 
nificantly higher  among  exposed  respondents  to 
the  survey  who  had  become  ill  than  among  non- 
resident controls.  (Author's  abstract) 
W89-12764 


VIRUSES  IN  RIVER  WATER  AND  HEALTH 
RISK  ASSESSMENT. 

Medizinische  Akademie  'Carl  Gustav  Carus'  Dres- 
den (German  D.R.).  Inst,  fuer  Allgemeine  und 
Kommunale  Hygiene. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12781 


CHARACTERIZATION  OF  NON-ENTERIC 
BACTERIAL  REGROWTH  IN  THE  WATER 
SUPPLY  DISTRIBUTION  NETWORK  FROM  A 
EUTROPHIC  RESERVOHl. 

University  Coll.,  London  (England).  Dept.  of  Civil 

and  Municipal  Engineering. 

R.  A.  Gibbs,  and  C.  R.  Hayes. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  49-53,  July  19,  1989.  1  fig,  4  tab,  7  ref. 

Descriptors:  'Water  analysis,  'Bacterial  analysis, 
•Water  conveyance,  *Water  treatment,  'Reser- 
voirs, 'Bacterial  regrowth,  Assimilable  organic 
carbon,  Chlorination,  Pseudomonas,  Alcaligenes, 
Aeromonas,  Disinfection,  Seasonal  variation,  Lab- 
oratory techniques. 

An  area  of  a  distribution  network  receiving  organi- 
cally rich  treated  water  was  studied  for  a  period  of 
one  year  to  gain  further  understanding  of  the  re- 
growth  of  bacteria  in  a  water  distribution  network. 
These  bacteria  are  considered  to  be  harmless  to 
man.  Surveys  additional  to  this  study  confirmed 
that  enteroviruses  and  pathogenic  bacteria  (as  de- 
fined by  EC  directives)  were  absent,  consistent 
with  the  general  absence  of  coliforms.  Fixed  points 
were  sampled  regularly  for  bacteriological  analysis 
and  for  relevant  physical  and  chemical  parameters. 
Heterotrophic  plate  counts  were  carried  out  using 
standard  methods  and  a  study  was  conducted  to 
test  alternative  techniques.  It  was  found  that  bacte- 
rial regrowth  occurred  close  to  the  treatment 
works  and  longer  retention  resulted  in  little  in- 
crease in  plate  counts.  Monochloramine  residuals 
of  0.26  mg/L  or  less  did  not  prevent  regrowth. 
The  assimilable  organic  carbon  concentration  de- 
creased through  the  distribution  system  and  in- 
creased following  booster  chlorination.  Plate 
counts  showed  a  seasonal  pattern  peaking  in  the 
spring  and  autumn  and  decreasing  in  the  summer 
and  winter.  The  predominant  genera  were  Pseudo- 
monas, Alcaligenes  and  Aeromonas  with  maximum 
counts  of  17,000,  23,000  and  1,700  CFU/ml  respec- 
tively. Heterotrophic  plate  counts  using  the  R2A 
medium,  spread  plate  method  and  7-day  incubation 
period  were  on  average  190  times  greater  than 
counts  using  the  UK  standard  method.  The  in- 
crease in  count  gained  by  using  the  alternative 
method  was  greatest  at  the  sampling  points  furthest 
from  the  treatment  works.  (Author's  abstract) 
W89-12785 


SURVIVAL  OF  HUMAN  IMMUNODEFI- 
CIENCY VIRUS  IN  WATER,  SEWAGE  AND 
SEA  WATER. 

Thames  Water  Authority,  London  (England). 
J.  S.  Slade,  E.  B.  Pike,  R.  P.  Eglin,  J.  S. 
Colbourne,  and  J.  B.  Kurtz. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  55-59,  July  19,  1989.  3  fig,  1  tab,  5  ref. 

Descriptors:  'Water  treatment,  'Disinfection,  'Vi- 
ruses, 'Human  immunodeficiency  virus,  'Drinking 
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water,   'Wastewater,   *Seawater,   *Public  health, 
Survival  time,  Poliovirus,  Herpes  simplex  virus. 

Drinking  water  treatment  serves  as  an  effective 
barrier  against  the  transmission  by  water  of  enteric 
viruses.  Current  practices  achieve  a  standard  of 
less  than  1  culturable  enterovirus/ 1000  1  of  treated 
water.  The  likely  susceptibility  of  human  immuno- 
deficiency virus  (HIV)  to  water  treatment  process- 
es was  assessed  in  the  laboratory  by  comparing  its 
resistance  to  environmental  stress  with  that  of  po- 
liovirus 2  for  which  quantitative  information  al- 
ready exists.  HIV  cultured  in  a  human  T-cell  line 
was  added  to  samples  of  dechlorinated  drinking 
water,  settled  raw  sewage,  and  sea  water.  These 
were  incubated  at  16  C  and  sampled  over  11  days. 
HIV  was  detected  by  serial  dilution  and  subculture 
followed  by  fluorescent  antibody  tests  for  infected 
cells  and  by  enzyme  immune  assay  for  p24  antigen. 
The  survival  of  herpes  simplex  virus  and  poliovirus 
type  2  was  assayed  in  parallel.  The  mean  times 
required  for  a  10-fold  decline  in  HIV  concentra- 
tion were  calculated  to  be  1.8  days  in  tap  water, 
2.9  days  in  sewage,  1.6  days  in  sea  water  and  1.3 
days  in  tissue  culture  fluid  controls.   A   10-fold 
decline  of  poliovirus  2  occurred  after  23-30  days  m 
sewage,  sea  water  and  tissue  culture  fluid  but  in  tap 
water  there  was  no  significant  decline  over  30 
days.  Herpes  simplex  was  the  most  sensitive  virus 
requiring  only  1.4  days  to  decline  by  a  factor  of  10 
in  sewage.  Controls  in  tissue  culture  fluid  showed 
no  significant  change  within  7  days.  These  tests 
suggest  that  although  HIV  was  more  robust  than 
herpes  simplex  virus  when  associated  with  the 
organic  matter  found  in  sewage,  it  was  more  sensi- 
tive than  poliovirus,  an  enterovirus  widely  used  as 
an  indicator  of  the  efficiency  of  water  treatment 
processes.  This  susceptibility  makes  it  extremely 
unlikely  that  HIV  poses  any  threat  to  disinfected 
water  supplies.  (Author's  abstract) 
W89-12786 

DEVELOPMENT  OF  FILTRATION/ ADSORP- 
TION MEDIA  FOR  REMOVAL  OF  BACTERIA 
AND  TURBIDITY  FROM  WATER. 

Regional  Engineering  Coll.,  Calicut  (India).  Dept. 

of  Civil  Engineering. 

V.  S.  Prasad,  and  M.  Chaudhuri. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  67-71,  July   19,   1989.  4  tab,  6  ref. 

Descriptors:  'Drinking  water,  *Water  treatment, 
•Filtration,  'Adsorption,  *Bacteria,  "Turbidity, 
Escherichia  coli,  Bituminous  coal,  Lignite,  Manga- 
nese ore,  Iron  ore,  Alum,  Ferric  hydroxide,  Lime, 
Manganese  dioxide,  Developing  countries. 

A  downflow  column  test  (5  cm  bed  depth  and  5 
min  bed  contact  time),  employing  tap  water  spiked 
with  Escherichia  coli  (about  50  CFU/ml)  and  with 
or  without  natural  turbidity  (50  NTU),  was  used  to 
screen  filtration/adsorption  media,  prepared  from 
locally  available  materials  in  developing  countries 
(bituminous  coal,  lignite,  manganese  ore  and  iron 
ore,  both  raw  as  well  as  pretreated/impregnated 
with  alum,  ferric  hydroxide,  lime  or  manganese 
dioxide),  in  terms  of  their  capacity   to  remove 
bacteria  and  turbidity  from  water.  Based  on  bacte- 
ria removal  and  turbidity  data,  ferric  hydroxide 
impregnated  lignite  (Fe-lignite)  and  alum  pretreat- 
ed  or  lime  impregnated  manganese  ore  (alum-Mn 
ore  or  lime-Mn  ore)  ranked  top  among  the  20 
media  tested,  showing  100%  removal  of  E.  coli 
with  effluent  turbidity  not  exceeding  5  NTU.  In 
terms  of  chemical  characteristics  that  may  affect 
the  aesthetic  quality  of  drinking  water,  both  Fe- 
lignite  and  lime-Mn  ore  were  acceptable;  however, 
Fe-lignite  showed  the  least  change  in  the  filtered 
water  quality.  Effects  of  pH  (5-10),  ionic  strength 
(0.005-0.0125)  and  temperature  (20-35)  on  E.  coli 
sorption  by  Fe-lignite  were  investigated  in  batch 
sorption  tests.  In  column  tests  using  canal  water 
with  3  min  contact  time,  Fe-lignite  produced  fil- 
tered water  with  0-4  CFU/ml  coliforms  and  tur- 
bidity not  exceeding  5  NTU.  Fe-lignite  was  found 
to  be  a  potentially  useful  media  for  domestic  water 
filters  in  rural  areas  of  the  developing  countries. 
(Author's  abstract) 
W89-12788 


WASTEWATER  TREATMENT  FOR  EFFLUENT 
REUSE:  LIME-INDUCED  REMOVAL  OF  EX- 
CRETED PATHOGENS. 

Leeds  Univ.  (England).  Dept.  of  Civil  Engmeer- 

ins. 

For  primary  bibliographic   entry  see  Field   5D. 
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REMOVAL  OF  VIRUSES  FROM  TAPWATER 
BY  FIBERGLASS  FILTERS  MODIFIED  WITH 
A  COMBINATION  OF  CATIONIC  POLYMERS. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering. 

D  R.  Preston,  S.  R.  Farrah,  and  G.  Bitton. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  93-98,  July  19,  1989.  3  fig,  2  tab,  13  ref. 

Descriptors:  *Filtration,  *Viruses,  *Water  treat- 
ment, 'Drinking  water,  'Enteroviruses,  'Fiber- 
glass filters,  Echovirus,  Poliovirus,  Coxsackie 
virus. 

An  inexpensive  electropositive  filter  capable  of 
adsorbing  enteroviruses  from  waters  at  pH  5  to  9 
was  developed.  It  had  previously  been  reported 
that  electronegative  microporous  filters  composed 
of  epoxy-fiberglass  (Filterite)  treated  with  the  can- 
onic polymers  polyethyleimine  (PEI)  and  Nalco 
7111  cationic  polymer  (Nalco)  absorb  a  greater 
percentage  of  enteroviruses  and  indigenous  bacter- 
iophages from  water  than  untreated  filters.  How- 
ever, no  single  polymer  treated  filter  was  capable 
of  adsorbing  poliovirus  type  1  from  buffer  pH  5,  7, 
and  9.  When  PEI  and  Nalco  7111  cationic  polymer 
treated  filters  were  combined  as  a  series  of  differ- 
ent filters  or  on  the  same  filter,  Poliovirus- 1  was 
subsequently  removed  from  buffer  at  pH  5,  7,  and 
9.  Filterite  filters  modified  with  a  combination  of 
PEI  and  Nalco  polymers  were  found  to  absorb 
echovirus  type  1,  echovirus  type  5,  coxsackievirus 
type  1  from  tap  water  at  least  as  well  as  Virasorb 
1-MDS  microporous  filters.  (Sand-PTT) 
W89- 12792 

INCIDENCE  OF  WATERBORNE  AND  WATER- 
ASSOCIATED  DISEASE  IN  SCOTLAND  FROM 
1945  TO  1987. 

Strathclyde  Regional  Council,  Glasgow  (Scot- 
land). Water  Dept. 

C.  Benton,  G.  I.  Forbes,  G.  M.  Paterson,  J.  C.  M. 
Sharp,  and  T.  S.  Wilson. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  125-129,  July  19,  1989.  5  tab,  13  ref. 

Descriptors:  'Diseases,  'Public  health,  'Viruses, 
♦Bacteria,  'Toxicity,  'Scotland,  Lead,  Copper, 
Gastroenteritis,  Shigellosis,  Disinfection. 

A  review  of  the  incidence  of  waterborne  disease  in 
Scotland  from  1945-87  was  undertaken  in  conjunc- 
tion with  the  Communicable  Diseases  (Scotland) 
Unit  and  the  Scottish  Home  and  Health  Depart- 
ment. Primarily,  these  relate  to  contamination  of 
private  and  public  supplies  by  microbiological  and 
chemical  agents,  but  incidents  in  which  water  such 
as  river  water  was  ingested  deliberately  or  acci- 
dentally were  included.  Water-related  infections 
such  as  legionellosis  and  leptospirosis  which  are 
acquired  by  non-alimentary  routes  were  excluded. 
During  the  period  of  the  review  there  were  57 
outbreaks  of  waterborne  disease  comprising  more 
than  15,305  cases  of  illness.  A  total  of  18  outbreaks 
occurred  in  public  supplies  and  21  in  private  sup- 
plies. Microbiological  contamination  gave  rise  to 
the  greatest  number  of  cases  of  waterborne  disease 
which  were  caused  by  viral  gastroenteritis  and 
shigellosis  followed  by  outbreaks  of  gastroenteritis 
of  unknown  etiology.  The  highest  number  of  out- 
breaks were  due  to  chemical  poisoning,  caused 
mainly  by  lead  and  copper,  followed  by  outbreaks 
of  gastroenteritis  of  unknown  etiology.  The  type  of 
deficiency  giving  rise  to  incidents  of  waterborne 
disease   were   described    for   private   and   public 
water  supplies.  In  public  supplies  the  need  for 
hygienic  storage  of  water  in  distribution  and  effec- 
tive catchment  control  practices  in  conjunction 
with  adequate  water  treatment  facilities  is  empha- 
sized. In  private  supplies  the  need  to,  at  minimum, 
apply  rudimentary  disinfection  to  untreated  source 
water    is   highlighted   by    the   large   numbers   of 
people   who  have  been  affected  by   waterborne 
disease.  (Author's  abstract) 


W89-12797 

RECREATIONAL  AND  AMENITY  USE  OF 
SURFACE  WATERS:  THE  PUBLIC  HEALTH 
IMPLICATIONS. 

Altwell  Ltd.,  Warrington  (England). 

F.  Jones,  and  A.  F.  Godfree. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  137-142,  July  19,  1989.  2  fig,  4  ref. 

Descriptors:  'Recreation,  'Water  quality,  'Public 
health,  'Water  pollution  effects,  Wastewater,  Bac- 
teria, United  Kingdom,  Epidemiology. 

Rivers,  lakes  and  coastal  waters  in  the  United 
Kingdom  are  increasingly  being  used  for  water 
sports  and  recreation.  These  waters  may  receive 
treated  and  untreated  sewage,  storm  water,  trade 
effluent  and  agricultural  waste.  The  potential  for 
harmful  health  effects  exists.  Relatively  little  medi- 
cal or  scientific  information  is  available  which 
allows  sound  health  guidance  to  be  given  in  this 
respect.  Current  advice  regarding  the  suitability  of 
U.K.  waters  for  contact  pursuits  remains  condi- 
tioned by  the  results  of  a  national  retrospective 
epidemiological  and  bacteriological  survey  carried 
out  30  years  ago.  Moreover,  this  study  was  con- 
cerned only  with  the  use  of  sewage-contaminated 
coastal  waters  for  bathing.  The  practical  difficul- 
ties experienced  in  giving  advice  has  led  to  the 
development  of  a  scheme  designed  to  assess  health 
effects  in  a  consistent  manner.  The  scheme  takes 
into  consideration  the  following  elements:  (1)  river 
classification;  (2)  proportion  of  river  volume  which 
is  sewage  or  trade  effluent;  (3)  proximity  to  sources 
of  pollution;  (4)  bacteriological  quality;  (5)  envi- 
ronmental health  factors;  and  (6)  a  practical  field 
inspection.  This  scheme  is  illustrated  by  reference 
to  a  case  study  in  a  section  of  Liverpool  which 
demonstrated  its  value  as  a  management  tool. 
(Sand-PTT) 
W89-12799 


OUTBREAK  OF  GIARDIASIS  AND  AMOEBIA- 
SIS  AT  A  SKI  RESORT  IN  SWEDEN. 

National       Bacteriological       Lab.,       Stockholm 

(Sweden). 

Y.  Andersson,  and  D.  de  Jong. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  143-146,  July  19,  1989.  2  fig,  4  ref. 

Descriptors:  'Water  treatment,  'Diseases,  'Public 
health,  'Epidemiology,  'Parasites,  'Drinking 
water,  'Wastewater  pollution,  Reservoirs,  Gas- 
troenteritis, Giardia,  Entamoeba,  Sweden,  Infec- 
tion. 

A  large  number  of  tourists  contracted  gastroenteri- 
tis at  the  end  of  December  1986  at  a  ski  resort  m 
the  north  of  Sweden.  The  outbreak  was  due  to  the 
intrusion  of  sewage  in  the  drinking  water  reservoir 
through  a  spillway  overflow  connected  to  the 
sewer.  One  to  three  days  after  drinking  the  pollut- 
ed water,  at  least  3600  persons  of  4000  at  risk 
contracted  gastroenteritis,  an  attack  rate  of  90%. 
Giardia  lamblia  was  isolated  from  1480  persons  and 
Entamoeba  histolytica  from  106.  At  least  50  per- 
sons contracted  a  double  infection  with  G.  lamblia 
and  E.  histolytica.  G.  lamblia  cysts  were  isolated 
from  two  points  in  the  water  distribution  system. 
(Author's  abstract) 
W89- 12800 

DEVELOPMENT  AND  OPERATIONAL  IM- 
PLEMENTATION OF  A  MODIFIED  AND  SIM- 
PLIFIED METHOD  FOR  DETERMINATION 
OF  ASSIMILABLE  ORGANIC  CARBON  (AOO 
IN  DRINKING  WATER. 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12802 


RAPID  DETECTION  OF  E.  COLI  IN  WATER 
USING  MONOCLONAL  ANTIBODIES. 

Centre  de  Recherche  de  Maisons-Laffitte  (France). 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 12803 
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RAPID,  SPECIFIC  AUTOANALYTICAL 
METHOD  FOR  THE  SIMULTANEOUS  DE- 
TECTION OF  TOTAL  COLIFORMS  AND  E. 
COLI  FROM  DRINKING  WATER. 

Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12805 


INACTIVATION  OF  HEALTH-RELATED 
MICROORGANISMS  IN  WATER  BY  DISIN- 
FECTION PROCESSES. 

North   Carolina   Univ.,   Chapel    Hill.    School   of 

Public  Health. 

For  primary   bibliographic  entry  see   Field   5D. 

W89-12806 


DISINFECTION  OF  POLLUTED  WATER  BY 
CHLORINE-FLOCCULANT  TABLET. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
R.  Kfir,  B.  W.  Bateman,  B.  A.  Pitout,  and  P. 
Coubrough. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  207-213,  July  19,  1989.  2  fig,  1  tab,  26 
ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Bactericides,  'Viricides,  'Chlorination,  Floccula- 
tion,  Enteric  bacteria,  Chlorine  tablets,  Escherichia 
coli,  Bacteriophage,  Viruses,  Enteroviruses,  Chlor- 
floc  A,  Halazone,  Chlor-floc  B,  Dichloro-s-tria- 
zine-trione,  Poliovirus. 

Two  water  treatment  tablets  were  evaluated  for 
their  efficacy  of  removal  of  Escherichia  coli,  coli- 
phage  VI  and  poliovirus  1  from  water.  The  activi- 
ty of  both  tablets  is  based  on  flocculation  as  well  as 
disinfection  with  additional  straining.  The  tablets 
differ  from  each  other  only  in  their  disinfection 
source,  i.e.  Chlor-floc  A  contains  Halazone  and 
Chlor-floc  B  contains  dichloro-s-triazine-trione. 
Tests  were  carried  out  using  simulated  hard  and 
colored  water  at  room  temperature.  Results  indi- 
cated both  tablets  to  be  efficient  but  showed  tablet 
B  to  be  of  superior  quality.  Tablet  B  eliminated  all 
bacteria  and  viruses  from  the  test  water  after  4 
minutes  at  room  temperature.  Studies  on  partial 
removal  of  the  test  organisms  by  filtration  or  floc- 
culation without  chlorination  showed  that  both 
steps  partially  removed  the  organisms,  but  the 
combined  process  of  flocculation  chlorination  fol- 
lowed by  filtration  proved  to  be  the  most  effective 
treatment.  (Author's  abstract) 
W89- 12809 


EFFECT  OF  SUSPENDED  SOLIDS  ON  INAC- 
TIVATION OF  POLIOVntUS  AND  T2-PHAGE 
BY  OZONE. 

Setsunan  Univ.,  Neyagawa  (Japan).  Dept.  of  In- 
dustrial and  Systems  Engineering. 
M.  Kaneko. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  215-219,  July  19,  1989.  4  fig,  1  tab,  6 
ref. 

Descriptors:  'Activated  sludge,  'Water  treatment, 
'Disinfection,  'Viruses,  'Bacteriophage,  'Viri- 
cides, 'Ozone,  'Suspended  solids,  Poliovirus,  Col- 
lins-Selleck  model,  Model  studies. 

A  study  was  conducted  to  quantify  the  effects  of 
suspended  solids  on  virus  inactivation  by  ozone 
and  to  develop  guidelines  for  ozone  dosages  in 
disinfection  using  poliovirus  and  T2  phage.  The 
curve  of  virus  count  reduction  could  be  divided 
into  three  phases:  an  initial  large  reduction  which 
occurred  within  30  seconds  of  contact  between  the 
viruses  and  ozone,  a  subsequent  logarithmic  reduc- 
tion, and  a  slow  reduction  in  response  to  decreas- 
ing ozone  concentrations.  The  reduction  of  the 
viruses  by  ozone  is  expressed  well  by  the  Collins- 
Selleck  Model.  The  presence  of  suspended  solids 
significantly  reduced  the  rate  of  virus  inactivation. 
Using  data  obtained  in  this  study,  the  model  equa- 
tion gives  the  following  estimates:  if  99.99%  inacti- 
vation is  required  with  a  contact  time  of  5  minutes, 
an  ozone  residual  of  0.6  mg/L  is  necessary  when 
suspended  solids  are  not  present;  with  kaolin  levels 
of  1  and  10  mg/L,  ozone  residuals  of  at  least  0.9 
and    3.7   mg/L,   respectively,    are   necessary    for 


99.99%  inactivation  in  5  minutes.  If  more  than  1 
mg/L  of  an  autoclaved  activated  sludge  is  added 
to  the  water,  the  commonly  applied  dose  of  ozone 
is  not  sufficient  to  produce  more  than  a  4  log  sub 
10  reduction  in  5  minutes.  (Author's  abstract) 
W89-12810 


COMPARATIVE  RESISTANCE  OF  BACTERIO- 
PHAGES ACTIVE  AGAINST  BACTEROIDES 
FRAGILIS  TO  INACTIVATION  BY  CHLORIN- 
ATION OR  ULTRAVIOLET  RADIATION. 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12811 


RNA  COLIPHAGE  QBETA  AS  A  BIOINDICA- 
TOR  OF  THE  ULTRAVIOLET  DISINFECTION 
EFFICIENCY. 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-12812 


MICROBIOLOGICAL  EVALUATION  OF 
COPPER:SILVER  DISINFECTION  UNITS  FOR 
USE  IN  SWIMMING  POOLS. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

L.  K.  Landeen,  M.  T.  Yahya,  S.  M.  Kutz,  and  C. 

P.  Gerba. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  267-270,  July  19,  1989.  5  tab,  9  ref. 

Descriptors:  'Disinfection,  'Bactericides, 

'Copper,  'Silver,  'Chlorine,  'Water  treatment, 
'Swimming  pools,  Legionella,  Escherichia  coli, 
Staphylococcus,  Pseudomonas,  Streptococcus. 

The  bactericidal  effects  of  electrolytically  generat- 
ed Cu:Ag  ions  on  pathogenic  bacteria  of  concern 
in  swimming  pools,  hot  tubs  and  cooling  towers 
were  evaluated  in  disinfection  experiments.  Cu:Ag 
ion  concentrations  generated  in  well  water  were 
400:40  microgram/L,  respectively.  Pure  cultures 
of  Legionella  pneumophila,  Staphylococcus 
aureus,  Pseudomonas  aeruginosa,  Escherichia  coli, 
and  Streptococcus  faecalis  were  individually  tested 
in  water  containing  Cu-.Ag  ions  alone,  Cu:Ag  ions 
with  free  chlorine,  and  free  chlorine  alone.  Greater 
numbers  of  organisms  were  killed  after  exposure  to 
Cu:Ag  ions  with  0.2  mg/L  free  chlorine  than  in 
either  the  Cu:Ag  ions  or  free  chlorine  alone.  L. 
pneumophila  showed  greater  than  a  5  log  sub  10 
reduction  in  numbers  after  7  minutes  exposure  to 
Cu:Ag  ions  with  0.2  mg/L  free  chlorine.  In  com- 
parison, less  than  a  2  log  sub  10  decrease  was 
obtained  after  exposure  to  free  chlorine  alone.  E. 
coli  numbers  decreased  over  4  log  sub  10  after  1 
minute  exposure  to  Cu:Ag  ions  with  0.2  mg/L  free 
chlorine  and  less  than  a  3  log  sub  10  decrease  after 
exposure  to  free  chlorine  alone.  The  majority  of 
the  other  organisms  tested  showed  the  same  effect. 
Electrolytically  generated  Cu:Ag  ions  with  low 
levels  of  free  chlorine  appear  to  have  greater  bac- 
tericidal activities  than  either  disinfectant  alone. 
(Author's  abstract) 
W89- 12820 


CYTOCHROME    OXIDASE    AND    O-NTTRO- 
PHENYL-BETA-D-GALACTOPYRANOSIDE 
FOR   IMPROVED   AND  RAPID   CONFIRMA- 
TION   OF   COLIFORMS    ENUMERATED    BY 
THE  MEMBRANE  FILTRATION  METHOD. 
Welsh  Water  Authority,  Llanelli.  South  West  Dis- 
trict Lab. 
P.  G  Morgan. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  271-274,  July  19,  1989.  3  fig,  1  tab,  5 
ref. 

Descriptors:  'Water  analysis,  'Drinking  water, 
'Bacterial  analysis,  'Coliforms,  'Enterobacter, 
Chlorine,  Legionella,  Enzymes. 

Coliforms  isolated  from  water  supplies  are  con- 
firmed by  acid  and  gas  production  in  lactose  pep- 
tone water  (LPW),  Report  71  (HMSO,  1982).  Ex- 
posure to  chlorine  has  been  shown  to  suppress  acid 
and  gas  production  in  Klebsiella  pneumoniae.  Thus 
water   supplies   containing   chlorine-stressed   coli- 


forms may  be  falsely  certified  as  being  bacterio- 
logically  satisfactory.  An  alternative  method  is  the 
cytochrome  oxidase  and  o-nitrophenyl-beta-D-ga- 
lactopyranoside  (CO/ONPG)  test,  which  is  based 
on  the  characteristic  of  all  lactose  fermenters  to 
cleave  ONPG  using  a  beta-galactosidase.  Cytoch- 
rome oxidase  distinguishes  between  aerobes  (CO- 
positive)  and  obligate  and  facultative  anaerobes 
(coliforms;  CO-negative).  In  a  field  trial,  97.4%  of 
presumptive  unsatisfactory  samples  were  verified 
as  being  unsatisfactory  (having  coliform  bacteria) 
by  the  CO/ONPG  test  compared  to  79.2%  by 
LPW  for  1753  colony  isolates  from  187  chlorinated 
drinking  water  supplies.  Reduced  confirmation 
with  LPW  was  a  result  of  lack  of  gas  (85.3%)  and 
acid  (14.7%)  production.  84%  of  all  coliforms 
were  verified  within  1  h  of  subculture  using  CO/ 
ONPG,  compared  with  24-48  with  the  LPW  test. 
All  the  additional  isolates  were  identified  bio- 
chemically as  Enterobacteriacae  of  which  78.3% 
belonged  to  the  accepted  coliform  genera.  (Sand- 
PTT) 
W89-12821 


COMPARISON  OF  MICROBIOLOGICAL 
DATA  FROM  TWO  WATER  FILTRATION 
PLANTS  AND  THED*  DISTRIBUTION 
SYSTEM. 

Institut  Armand-Frappier,  Laval  (Quebec). 
P.  Payment,  F.  Gamache,  and  G.  Paquette. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  287-289,  July  19,  1989.  4  tab. 

Descriptors:  'Water  treatment,  'Water  convey- 
ance, 'Drinking  water,  'Water  distribution, 
'Water  quality,  'Viruses,  'Bacteria,  Coliforms, 
Aeromonas,  Pseudomonas,  Clostridium,  Vibrio, 
Chlorination,  Public  health,  Flocculation,  Water 
treatment  facilities. 

As  part  of  a  larger  epidemiological  study  to  evalu- 
ate drinking  water-related  health  effects,  two 
water  filtration  and  their  distribution  systems  were 
studied.  All  samples  of  raw  water  contained  vi- 
ruses and  indicator  bacteria.  Treated  water  at  both 
sites  was  free  of  viruses  and  indicator  bacteria  as 
well  as  other  bacteria  searched  for.  The  Heterotro- 
phic Plate  Count  was  low  in  treated  water,  but 
many  sites  in  the  distribution  system  were  reconta- 
minated  by  bacteria.  Total  and  stressed  coliforms, 
Aeromonas  hydrophila,  Pseudomonas  aeruginosa 
and  Clostridium  perfringens  were  also  detected. 
The  quality  of  the  waters  tested  was  within  all 
accepted  standards  especially  if  one  considers  that 
all  analyses  were  performed  on  one  liter  of  water 
and  remained  generally  negative  even  for  specific 
bacteria  such  as  P.  aeruginosa,  A.  hydrophila  and 
C.  perfringens.  In  contrast  to  results  obtained  a  few 
years  ago  at  these  two  plants,  all  samples  of  fin- 
ished water  were  free  of  viruses.  The  negative 
results  were  due  to  improvements  in  the  treatment 
procedures  and  to  physical  modifications  of  these 
plants,  including  rebuilding  of  the  plant  and  the  use 
of  chlorine  dioxide  and  optimization  of  the  alum 
flocculation  process.  The  present  study  was  con- 
cerned not  only  with  the  elimination  of  indicator 
bacteria  as  well  as  viral  and  bacterial  pathogens, 
but  also  with  bacterial  regrowth  in  the  system. 
What  was  found  is  consistent  with  published  data: 
bacterial  regrowth  can  be  important  in  some  parts 
of  the  distribution  system,  and  many  of  the  bacteria 
identified  in  these  drinking  waters  are  opportunis- 
tic pathogens.  The  study  also  demonstrated  the 
presence  of  a  primary  emerging  pathogen,  Vibrio 
fluvialis,  which  is  now  implicated  in  gastroenteri- 
tis. (Author's  abstract) 
W89-12825 


MICROBIOLOGICAL  EXAMINATION  OF 
OMI-EBO  STREAM  AND  PIPEBORNE  WATER 
SUPPLY  IN  ILE-D7E  FOR  POTABILITY. 

Ife  Univ.  (Nigeria).  Dept.  of  Microbiology. 
O.  Shonykan,  U.  A.  Adekunle,  and  N.  N.  Obiallor. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  303-305,  July  19,  1989.  1  tab,  10  ref. 

Descriptors:  'Developing  countries,  'Water  treat- 
ment, 'Drinking  water,  'Water  pollution  sources, 
•Water  quality,  'Bacterial  analysis,  'Heterotrophic 
bacteria,  Water  conveyance,  Water  quality  stand- 
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ards,  Coliforms,  Escherichia  coli,  Clostridium,  Ni- 
geria. 

The  microbiological  quality  of  a  surface  water 
source  without  any  form  of  treatment  and  that  of  a 
selected  treated  pipe-borne  water  supply,  all  used 
for  domestic  purposes  by  the  Ile-Ife  community  in 
Nigeria,  were  investigated  to  present  baseline  data 
on  potability  before  the  commencement  of  the  new 
Ede  water  works.  Water  samples  from  Omi-ebo 
stream  were  taken  from  two  types  of  sites:  undis- 
turbed surface  water  and  agitated  water  from  the 
stream  edge  and  areas  of  decaying  organic  matter. 
The  total  bacterial  count  and  coliform  density  of 
the  agitated  water  were  higher  than  those  of  the 
undisturbed  surface  water,  indicating  that  most  of 
the  microorganisms  are  associated  with  decompos- 
ing organic  matter.  The  coliform  density  and  the 
total  bacteria  count  showed  gross  fecal  contamina- 
tion of  this  water  source.  Isolation  of  Escherichia 
coli  type  I  and  the  presence  of  Clostridium  welchii 
pointed  to  recent  fecal  and  remote  pollution  of  this 
source.  The  presence  of  other  heterotrophic  bacte- 
ria with  varying  pigmentations  was  noted.  The 
pipe-borne  water  samples  indicated  some  degree  of 
fecal  pollution  and  did  not  meet  the  WHO  stand- 
ards for  potable  water.  The  baseline  data  suggest 
that  the  water  supply  sources  to  this  community  do 
not  meet  the  acceptable  standard.  Efforts  should  be 
made  by  the  local  government  to  facilitate  the 
completion  of  the  Ede  water  works  in  order  to 
fulfill  the  primary  health  care  objective  of  provid- 
ing an  adequate  potable  water  supply  to  the  Ile-Ife 
community.  (Author's  abstract) 
W89- 12829 


THEORETICAL  ANALYSIS  OF  BACKWASH 
TIME  IN  RAPID  SAND  FJXTERS. 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-12863 


GAS-  AND  LIQUID-PHASE  MASS  TRANSFER 
RESISTANCES  OF  ORGANIC  COMPOUNDS 
DURING  MECHANICAL  SURFACE  AER- 
ATION. 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-12864 

POTENTIOMETRIC  DETERMINATION  OF 
FLUORIDE  AND  IODIDE  IN  NATURAL  AND 
PROCESSED  WATERS  OF  BAHRAIN  USING 
ION-SELECITVE  ELECTRODES. 

Bahrain  Univ.,  Manama.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-12871 


ASSESSMENT  AND  MANAGEMENT  OF  SUR- 
FACE WATER  QUALITY  IN  ENGLAND  AND 
WALES. 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5G. 
W89-12912 


ANALYSIS  OF  THE  LINEAR  PROGRAMMING 
GRADD2NT  METHOD  FOR  OPTIMAL 
DESIGN  OF  WATER  SUPPLY  NETWORKS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-12974 


RESISTANCE  TO  OZONE  OF  ZOOSPORES  OF 
THE  THRAUSTOCHYTRID  ABALONE  PARA- 
SrTE,  LABYRTNTHULOIDES  HALIOTIDIS 
(PROTOZOA:  LABYRINTHOMORPHA). 

Department  of  Fisheries  and   Oceans,   Nanaimo 
(British  Columbia).  Pacific  Biological  Station. 
S.  M.  Bower,  D.  J.  Whitaker,  and  D.  Voltolina. 
Aquaculture  AQCLAL,  Vol.  78,  No.  2,  p  147-152, 
May  1989.  1  tab,  Href. 

Descriptors:  *Aquaculture,  *Abalone,  *Parasites, 
*Fish  hatcheries,  *Water  treatment,  ♦Ozonation, 
Labyrinthuloides,  Protozoa,  Zoospores. 


Ozone  proved  ineffective  in  eliminating  the  abalo- 
ne  parasite  Labyrinthuloides  haliotidis  from  the 
water  supply  of  an  abalone  hatchery.  Zoospores  of 
the  abalone  parasite  survived  exposure  to  0.30  mg 
ozone/1  of  sea  water  for  19  min  with  no  apparent 
detrimental  effects.  Also,  zoospores  survived  expo- 
sure to  the  highest  ozone  concentration  tested  (0.97 
mg  ozone/L  for  25  min)  but  the  treatment  ap- 
peared to  kill  or  injure  some  of  them  judging  from 
the  marked  delay  before  growth  was  observed 
following  transfer  to  nutrient  medium.  Zoospores 
of  L.  haliotidis  also  survived  long-term  (at  least  7 
days)  exposure  to  low  levels  of  ozone  (0.025-0.070 
mg/L)  in  sea  water.  (Author's  abstract) 
W89- 13006 


WATER  PRIVATISATION  AND  THE  ENVI- 
RONMENT. 

Salford    Univ.     (England).     Environmental    Re- 
sources Unit. 
R.  E.  Stokes. 

Environmental  Education  &  Information 
EEDIEF,  Vol.  8,  No.  1,  p  42-50,  January-March 
1989.  3  tab,  9  ref. 

Descriptors:  'Water  industry,  *Water  conveyance, 
♦Privatization,  *Water  law,  *Water  pollution, 
♦Available  water,  Recreation,  Economic  aspects, 
England. 

The  imminent  privatization  of  the  water  industry 
in  the  United  Kingdom  causes  concern  for  the 
environment.  The  motive  for  privatization  is  finan- 
cial, but  the  effect  of  a  more  commercial  regime  on 
water  pollution  and  on  land  access  and  use  may  be 
adverse.  The  industry's  record  in  these  two  areas  is 
discussed.  It  is  and  concluded  that  by  the  mid- 
1990s,  water  pollution  will  have  been  reduced,  but 
that  the  acreage  of  water  industry  land  available 
for  free  public  access  and  recreation  will  also  have 
decreased.  These  changes  will  be  due  as  much  to 
the  restructuring  of  the  industry  by  the  Water  Bill 
as  to  the  sale  of  the  water  authorities  into  private 
ownership.  (Author's  abstract) 
W89- 13009 


DETERMINANTS     OF     DRINKING     WATER 
QUALITY  IN  RURAL  NICARAGUA. 

Instituto  Nicaraguense  de  Acueductos  y  Alcantar- 

illados,  Managua. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13021 


DEGRADATION  OF  POLYELECTROLYTES  IN 
THE  ENVIRONMENT:  INSIGHTS  PROVIDED 
BY  SIZE  EXCLUSION  CHROMATOGRAPHY 
MEASUREMENTS. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-13062 


BACILLUS  SUBTIXIS/MICROSOME  REC- 
ASSAY  FOR  THE  DETECTION  OF  DNA  DAM- 
AGING SUBSTANCES  WHICH  MAY  OCCUR 
IN  CHLORINATED  AND  OZONATED 
WATERS. 

Kyoto  Univ.,  Otsu  (Japan).  Lab.  for  Control  of 
Environmental  Micropollutants. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 13064 


DEVELOPMENT  OF  OPERATOR  TRAINING 
IN  THE  REPUBLIC  OF  SOUTH  AFRICA. 

Department   of  Water    Affairs,    Pretoria   (South 

Africa). 

For  primary  bibliographic  entry  see   Field   5D. 

W89-13078 


EVALUATION  OF  HEURISTIC  PROGRAM 
FOR  SCHEDULING  TREATMENT  PLANT 
PUMPS. 

Centre  d'Enseignement  et  de  Recherche  pour  la 

Gestion  des  Ressources  Naturelles  et  l'Environne- 

ment,  Paris  (France). 

P.  Lannuzel,  and  L.  Ortolano. 

Journal  of  Water  Resources  Planning  and  Manage- 


ment (ASCE)  JWRMD5,  Vol.  115,  No.  4,  p  457- 
471,  July  1989.  2  fig,  3  tab,  5  ref. 

Descriptors:  *Computer  programs,  ♦Expert  sys- 
tems, ♦Water  treatment  facilities,  ♦Pumping  plants, 
France,  PILOTE  Program,  Reservoirs,  Manage- 
ment planning,  Process  control,  Pumping,  Per- 
formance evaluation. 

PILOTE  is  a  computer  program  that  attempts  to 
reproduce  decisions  of  expert  operations  who 
schedule  outlet  pumps  at  a  water  treatment  plant 
near  Paris,  France.  The  program  integrates  both 
mathematical  models  and  heuristics,  i.e.,  rules-of- 
thumb  used  by  operators  to  select  configurations  of 
outlet  pumps.  The  models  include  statistical  proce- 
dures for  predicting  hourly  water  consumption  and 
a  hydraulic  simulation  for  estimating  hour-by-hour 
elevation  changes  at  regulating  reservoirs  and  at 
the  elevated  reservoir  receiving  the  pumped  flows. 
The  heuristics  used  by  operators  are  based  on 
factors  related  to  water  quantity  and  quality  and  to 
operation  and  maintenance  costs.  An  evaluation  of 
the  program  showed  that  the  statistical  forecasting 
procedures  performed  well,  but  the  simulation 
model  consistently  overestimated  the  volumes 
pumped.  The  heuristics  included  in  the  program 
accurately  represented  rules  used  by  expert  opera- 
tors, except  for  rules  used  to  rank-order  alternative 
pumping  strategies.  The  evaluation  provided  an 
agenda  of  research  for  refining  PILOTE  so  that  it 
can  be  used  routinely.  (Author's  abstract) 
W89-13126 


LEAST-COST  DESIGN  OF  AQUEDUCT  SYS- 
TEMS. 

Iowa  Univ.,  Iowa  City.  Inst,  for  Economic  Re- 
search. 

K.  P.  Georgakakos,  and  R.  H.  Galarraga  Sanchez. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  4,  p  486- 
502,  July   1989.   10  fig,  5  tab,   10  ref,  2  append. 

Descriptors:  ♦Water  conveyance,  ♦Aqueducts, 
♦Hydraulic  engineering,  ♦Hydraulic  design,  ♦Cost 
analysis,  Optimization,  Water  demand,  Water 
supply,  Simulation,  Financial  planning,  Mathemati- 
cal analysis. 

A  new  approach  has  been  developed  to  solve  the 
problem  of  designing  an  aqueduct  system  in  areas 
of  uniform  terrain  slope.  The  approach  is  based  on 
the  premise  that,  apart  from  the  amount  of  water 
to  be  allocated,  the  location  of  the  elements  of  an 
aqueduct  system  is  a  variable  to  be  optimized  for  a 
minimum  cost  design.  Based  on  the  geographical 
distribution  of  users  and  individual  demands,  a 
function  of  demand  is  established  to  determine  the 
optimal  number  of  laterals.  For  each  number  o 
laterals,  and  using  dynamic  programming,  the 
least-cost  layout  of  the  aqueduct  system  is  deter- 
mined. Simulation  studies  of  hypothetical  cases 
show  that  significant  savings  can  accrue  to  interest 
groups  financing  aqueduct  systems  through  the  use 
of  mathematical  optimization  techniques  and  that 
least-cost  design  depends  on  the  spatial  distribution 
of  demand  for  water.  (Author's  abstract) 
W89-13128 


MINIMIZATION  OF  RAW  WATER  PUMPING 
COSTS  USING  MILP. 

Research  Triangle  Inst.,  Research  Triangle  Park, 
NC. 

K.  W.  Little,  and  B.  J.  McCrodden. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  4,  p  511- 
522,  July  1989.,  1  fig,  1  tab,  12  ref. 

Descriptors:  ♦Water  treatment,  ♦Pumping,  ♦Cost 
analysis,  ♦North  Carolina,  ♦Optimization,  Mixed- 
integer  linear-programming  model,  Utilities, 
Energy,  Mathematical  models,  Water  supply, 
Electric,  Management  planning. 

With  increasing  demands  for  water,  increasing 
costs  for  electrical  energy,  and  often  stagnant 
budgets,  water  utilities  must  begin  to  investigate 
alternative  pumping  policies  that  achieve  cost  sav- 
ings while  not  sacrificing  system  performance.  A 
study  was  performed  for  the  city  of  Raleigh,  North 
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Carolina,  to  determine  efficient  raw  water  pump- 
ing policies  to  take  advantage  of  existing  storage 
and  newly  available  time-of-use  power  rates.  The 
problem  was  formulated  as  a  mixed-integer  linear- 
programming  (MILP)  model.  Binary  integer  varia- 
bles are  used  to  model  commercial  demand 
charges,  which  are  once-per-billing  period  assess- 
ments on  the  maximum  on-peak  and  off-peak  elec- 
trical demands.  Other  costs  to  be  minimized  in- 
clude commercial  energy  charges  and  standby  gen- 
erator costs  to  avoid  on-peak  commercial  power 
use.  Constraints  include  satisfaction  of  water  de- 
mands, minimum  and  maximum  reservoir  levels, 
minimum  and  maximum  pump  run  times,  and  other 
constraints  to  ensure  feasibility.  The  model  is  now 
being  used  by  the  city  of  Raleigh  to  achieve  sub- 
stantial savings.  (Author's  abstract) 
W89-13130 


LOW-ENERGY  MEMBRANE  NANOFILTRA- 
TION  FOR  REMOVAL  OF  COLOR,  ORGAN- 
ICS  AND  HARDNESS  FROM  DRINKING 
WATER  SUPPLIES. 

DSS  Engineers,  Inc.,  Fort  Lauderdale,  FL. 
B.  M.  Watson,  and  C.  D.  Hornburg. 
Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  11-22, 
Apr/May  1989.  5  fig,  3  tab,  2  ref,  append. 

Descriptors:  *Nanofiltration,  'Water  softening, 
•Water  supply,  'Membrane  filters,  'Filtration, 
'Drinking  water,  'Color  removal,  'Water  treat- 
ment, Desalination  apparatus,  Water  pollution  con- 
trol, Chlorinated  hydrocarbons,  Organic  com- 
pounds, Membrane  processes,  Dissolved  solids, 
Hardness,  Chemical  properties,  Physical  proper- 
ties, Ions,  Field  tests,  Aquifers,  Chlorination, 
Water  conservation,  Florida. 

The  field  of  desalination  is  becoming  increasingly 
more  complex  and  interesting.  Because  of  the 
number  of  components  which  are  being  considered 
for  regulation  and  because  of  the  diversity  of  their 
physical  and  chemical  properties,  their  removal 
presents  a  formidable  challenge  to  the  water  treat- 
ment/desalination engineer.  Recent  developments 
in  membrane  technology  have  created  a  new  gen- 
eration of  membranes  which  are  much  more  cost- 
competitive  for  treating  water  lower  in  total  dis- 
solved solids  for  removal  of  specific  hazardous 
organic  contaminants.  Because  of  their  ability  to 
reject  high  percentages  of  many  dissolved  compo- 
nents, these  new  membranes  offer  a  single  treat- 
ment alternative  for  removing  many  of  these  con- 
taminants. They  are  classified  as  nanofiltration  or 
ultra-low  pressure  membranes,  typically  providing 
90-95%  rejection  of  trihalomethane  precursors,  85- 
95%  rejection  of  hardness,  and  over  70%  rejection 
of  monovalent  ions  when  operated  at  only  70-100 
psi  driving  pressure.  Field  testing  is  now  under 
way  in  Florida,  where  substantial  trihalomethane 
precursors  are  found  in  the  shallower  aquifers. 
This  new  technology  should  be  of  particular  inter- 
est where  water  resource  conservation  procedures 
involve  blending  of  desalted  water  with  untreated 
groundwater,  surface  water  and/or  catchment 
storage,  followed  by  chlorine  disinfection.  (Au- 
thor's abstract) 
W89-13138 


POLLUTED  WATER  RENOVATION  FOR 
REUSE:  RECENT  BIOTECHNOLOGICAL  AD- 
VANCES APPLICABLE  IN  HOT  ARID  RE- 
GIONS. 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Inst,  of  Aquatic  Sciences. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-13140 


SPONTANEOUS  ABORTIONS  FN  RELATION 
TO  CONSUMPTION  OF  TAP  WATER:  AN  AP- 
PLICATION OF  METHODS  FROM  SURVTVAL 
ANALYSIS  TO  A  PREGNANCY  FOLLOW-UP 
STUDY. 

California  Dept.  of  Health  Services,  Berkeley. 
I.  Hertz-Picciotto,  S.  H.  Swan,  R.  R.  Neutra,  and 
S.  J.  Samuels. 

American  Journal  of  Epidemiology  AJEPAS,  Vol. 
130,  No.  1,  p  79-83,  July  12,  1989.  1  tab. 

Descriptors:  'Water  pollution  effects,  'Drinking 
water,  'Risk  assessment,  'Epidemiology,  'Public 


health,    Human    pathology,    Human    population, 
California. 

A  previous  study  of  pregnant  women  whose  water 
supply  was  potentially  contaminated  revealed  a 
significant  increase  in  spontaneous  abortions 
among  those  drinking  tap  as  opposed  to  bottled 
water,  regardless  of  exposure  to  the  contamination. 
The  relation  between  reported  prenatal  water  con- 
sumption and  risk  of  spontaneous  abortion  was 
therefore  analyzed  in  an  independent  cohort  of 
pregnancies  seen  in  1981-1982  at  a  health  mainte- 
nance organization  in  three  counties  in  northern 
California.  The  study  used  a  nested  case-control 
design.  Since  early  miscarriages  are  left-truncated, 
gestational  age  at  which  a  pregnancy  comes  to 
medical  attention  may  confound  results  of  preg- 
nancy outcomes  studies.  Risk  set  analyses  were 
therefore  conducted  in  two  stages:  (1)  the  life 
table-adjusted  risk  for  those  drinking  mainly  bot- 
tled water  was  8.4%;  the  risk  for  those  drinking 
mainly  tap  water  was  12.5%,  and  (2)  the  Cox 
proportional  hazards  model  was  used  to  control 
for  multiple  confounders,  yielding  a  hazard  ratio 
for  spontaneous  abortion  of  1.5  (95%  confidence 
interval  1.1-2.0)  for  consumers  of  tap  water  com- 
pared with  bottled  water.  Tap  water  drinkers 
whose  home  source  of  water  included  groundwat- 
er had  the  greatest  risk  (13.8)  and,  after  controlling 
for  confounders,  their  hazard  ratio  was  1.7.  Based 
on  external  data  from  comparable  studies,  bottled 
water  drinkers  appeared  to  have  had  unusually  low 
risks,  and  tap  water  drinkers  who  received  ground- 
water may  have  had  slightly  high  risks.  Inconsist- 
encies in  the  reporting  of  tap  water  consumption 
suggest  recall  bias.  Causal  factors  could  not  be 
ruled  out,  however,  although  no  reproductive 
toxins,  either  biologic  or  chemical,  have  yet  been 
identified  in  the  tap  water  in  this  area.  (Author's 
abstract) 
W89-13172 


HANDBOOK  OF  WATER  PURIFICATION. 

John  Wiley  and  Sons,  New  York.  Second  Edition. 
1987.  777p.  Edited  by  Walter  Lorch. 

Descriptors:  'Water  treatment,  'Ultrafiltration, 
'Ozonation,  'Distillation,  'Reverse  osmosis,  'De- 
salination, 'Handbooks,  Separation  techniques,  Po- 
table water,  Raw  water,  Seawater. 

This  is  the  second  edition  (originally  published  in 
1981)  of  a  guide  for  the  user  of  purified  water.  The 
contributions  are  from  a  team  of  experts  who  write 
on  topics  relating  to  the  purification  of  water  for 
research,  industry,  and  medicine.  The  book  covers 
the  processes  and  systems  designed  to  convert 
potable  water  to  purified  water  of  a  predetermined 
specification.  It  presents  the  theory  and  technology 
of  the  available  purification  processes  as  well  as 
the  essential  unit  measurements  for  the  expression 
of  raw  water  characteristics.  The  book  shows  the 
enormous  shift  in  emphasis  in  water  system  design 
with  regard  to  water  prescriptions,  instruments, 
and  monitors.  Treatment  processes  such  as  ultrafil- 
tration and  ozonation,  which  are  now  in  wide  use, 
are  covered  in  separate  chapters.  The  roles  of 
distillation  and  reverse  osmosis  for  sea  water  de- 
salination are  discussed  in  depth.  This  book  empha- 
sizes the  need  for  team  work  in  water  treatment 
planning  between  the  specialist  manufacturer  and 
the  water  user.  (See  W89- 13209  thru  W89- 13230) 
(Hammond-PTT) 
W89-13208 


HYDROLOGIC  CYCLE:  TURNOVER,  DISTRI- 
BUTION, AND  UTILIZATION  OF  WATER. 

Nottingham  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  2A. 

W89-13209 


WATER  PHYSICS  AND  CHEMISTRY. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-13210 


NATURAL  WATERS. 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-13211 


WATER  QUALITY  CLASSIFICATION. 

Cranfield  Inst,  of  Tech.  (England). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-13212 


MEASUREMENT  AND  CONTROL. 

D.  Meredith. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  96-169,  7  tab,  43  fig. 

Descriptors:  'Water  quality  control,  'Water  analy- 
sis, 'Monitoring,  'Water  treatment,  'Sensors, 
'Flow  measurement,  'Measuring  instruments, 
Computers,  Electrical  properties,  Optical  proper- 
ties. 

This  chapter  summarizes  current  knowledge  of 
measuring  systems  related  to  quantitative  and  qual- 
itative techniques  applied  to  water  purification. 
Both  closed  pipe  and  open  channel  flow  measure- 
ments are  discussed.  The  qualitative  measures  dis- 
cussed included  electrical  and  optical  sensors.  The 
electrical  sensors  are  divided  into  the  following 
categories:  temperature,  conductometric,  potentio- 
metric,  amperometric,  galvanometric,  polaro- 
graphic,  and  ionization  detectors.  The  optical  sen- 
sors are  divided  into  colorimetric  (spectrophoto- 
metric),  turbidimetric,  ultraviolet  spectrophotome- 
tric,  infrared  spectrophotometric,  flame  photomet- 
ric, fluorometric,  and  emission  spectroscopy.  All 
of  these  sensing  systems  can  be  used  for  measure- 
ment on  discrete  samples  under  laboratory  condi- 
tions where  manual  intervention  is  possible  be- 
tween each  analysis.  Many  techniques  can  be  auto- 
mated and  used  online.  The  introduction  of  micro- 
processors into  online  analyzers  has  played  a  major 
role  in  improving  their  reliability,  stability,  and 
accuracy.  (See  also  W89- 13208)  (Hammond-PTT) 
W89-13213 


REMOVAL  OF  FNSOLUBLE  PARTICLES. 

D.  B.  Purchas. 

IN:  Handbook  of  Water  Purification.  John  Wiley 
&  Sons,  New  York.  1987.  p  173-225,  8  tab,  54  fig, 
29  ref. 

Descriptors:  'Water  treatment,  'Natural  waters, 
'Potable  water,  'Suspended  solids,  'Separation 
techniques,  Flotation,  Sedimentation,  Pretreatment 
of  water,  Chemical  treatment,  Particulate  matter. 

Production  of  potable  water  from  natural  water  is 
the  most  widely  used  application  for  the  technol- 
ogies used  to  remove  undissolved  solids.  For  the 
further  purification  of  potable  water  in  research, 
pharmacy,  and  industry,  the  removal  of  insoluble 
impurities  is  an  essential  phase  before  or  after 
processes  employed  for  the  removal  of  dissolved 
solids.  This  chapter  attempts  to  provide  a  clear 
understanding  of  the  nature  of  undissolved  solid 
particles  and  the  precesses  and  equipment  used  to 
separated  them  from  water.  Flotation,  sedimenta- 
tion, and  pretreatment  chemicals  are  reviewed 
from  an  historical  perspective.  The  fundamental 
mechanisms  (gravitational  and  filtration)  underling 
the  operation  of  the  various  types  of  solid/liquid 
separation  devices  also  are  discussed.  (See  also 
W89- 13208)  (Hammond-PTT) 
W89-13214 


ION  EXCHANGE. 

R.  Hill,  and  W.  Lorch. 

IN:  Handbook  of  Water  Purification.  John  Wiley 
&  Sons,  New  York.  1987.  p  226-300,  14  tab,  44  fig, 
31  ref. 

Descriptors:  'Water  treatment,  'Ion  exchange, 
'Solids,  'Water  treatment  facilities,  Industrial 
water,  Municipal  water,  Water  softening,  Regen- 
eration, Resins,  Metals,  Economic  aspects. 

Ion  exchange  is  a  process  by  which  one  type  of  an 
ion  contained  in  water  is  absorbed  into  an  insoluble 
solid  material  and  replaced  by  an  equivalent  quan- 
tity of  another  ion  of  the  same  charge.  If  a  cation 
resin  is  used  in  the  hydrogen,  rather  than  sodium, 
form,  metallic  salts  are  converted  to  the  corre- 
sponding acids.  These  can  be  absorbed  by  anion 
exchange  resins  in  the  hydroxide  form,  resulting  in 
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the  complete  removal  of  salts  from  solution.  This 
deionization  process  can  produce  water  approach- 
ing maximum  calculated  purity.  Ion  exchange 
processes  also  are  reversible.  When  the  resin  has 
reached  saturation  (exhaustion),  it  is  rendered  op- 
erative again  by  regeneration.  The  regenerant  used 
in  softening  is  common  salt.  For  cation  regenera- 
tion the  hydrogen  form,  hydrochloric  or  sulfuric 
acid  is  used  and  the  anion  resin  is  generally  reacti- 
vated with  caustic  soda.  Ion  exchange  is  a  batch 
process,  consisting  of  two  distinct  phases  known  as 
the  service  and  regeneration  cycles.  Ion  exchange 
is  the  preferred  method  for  upgrading  municipal  or 
private  water  sources  in  industry,  for  water  soften- 
ing, for  the  purification  of  boiler  food,  for  fossil 
fuel  and  nuclear  power  stations  as  well  as  for  use  in 
refineries,  in  chemical  manufacture,  the  paper  in- 
dustry, food  and  beverages,  topping  up  of  second- 
ary batteries,  in  the  pharmaceutical  and  electronic 
industries,  in  horticulture,  medicine,  research,  edu- 
cation and  air  conditioning.  The  history  and  theory 
of  ion  exchange  are  given.  Notes  on  resin  selection, 
plant  characteristics  and  economics  also  are  pro- 
vided. (See  also  W89-13208)  (Hammond-PTT) 
W89-13215 


MICROFILTRATION. 

B.  J.  Weissman. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  303-315,  5  tab,  9  fig. 

Descriptors:  'Water  treatment,  *Filtration,  'Fil- 
ters, 'Separation  techniques,  Filter  cartridges,  Po- 
table water,  Industrial  water,  Solids. 

A  cartridge  filter  is  a  cylindrical,  replaceable  ele- 
ment filter.  In  water  purification,  filters  are  usually 
disposable,  although  some  can  be  cleaned.  Filter 
cartridges  are  produced  in  a  variety  of  forms. 
Commercially  available  cartridges  use  materials 
such  as  cotton,  wool,  rayon,  cellulose,  fiberglass, 
polypropylene,  acrylics,  nylon,  asbestos,  cellulose 
esters,  and  fluorinated  hydrocarbon  polymers  as 
the  filter  medium.  Individual  cartridges  or  multiple 
arrays  of  cartridges  are  installed  in  filter  housings. 
Cartridge  filters  are  suitable  for  the  removal  of 
particulates  from  pre-treated  water  in  the  range 
from  0.04  to  100  millimicrons,  provided  the  total 
suspended  solids  do  not  exceed  100  ppm.  Some 
corporate  and  potable  water  supplies  may  be 
passed  through  cartridge  filters  without  prior  treat- 
ment. Filter  media  are  replaced  when  throughput 
indicates  that  the  pores  are  blocked.  For  absolute 
filtration  (total  solid  particle  retention)  cartridge 
filtration  is  the  preferred  method.  (See  also  W89- 
13208)  (Hammond-PTT) 
W89-13216 


REVERSE  OSMOSIS. 

H.  W.  Pohland. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  316-372,  7  tab,  42  fig, 

60ref. 

Descriptors:  'Desalination,  'Water  treatment, 
•Water  treatment  facilities,  'Reverse  osmosis, 
'Separation  techniques,  Membrane  filters,  Pre- 
treatment  of  water,  Raw  water,  Seawater,  Brack- 
ish water,  Potable  water,  Contamination,  Econom- 
ic aspects,  Industrial  plants,  Cost  analysis,  History, 
Natural  waters,  Saline  water. 

The  history  and  theory  of  reverse  osmosis  process- 
es are  given,  followed  by  a  consideration  of  energy 
and  cost  factors  and  plant  design.  Reverse  osmosis 
is  a  physical  process  by  which  the  dissolved  mate- 
rial in  a  solvent  may  be  separated  from  that  solvent 
with  the  assistance  of  a  semi-permeable  membrane. 
By  application  of  pressure  in  excess  of  the  natural 
osmotic  pressure  to  the  feedwater  the  membrane 
preferentially  allows  the  solvent  (i.e.  water)  mole- 
cules to  pass  through  and  a  high  percentage  of  the 
electrolytes  and  dissolved  organic  materials  will  be 
rejected.  The  raw  water  is  pressure  fed  into  a 
chamber  containing  the  semi-permeable  membrane. 
Only  the  pure  water  (the  permeate)  can  pass 
through  the  membrane  while  the  impurities  are 
rejected  and  turned  into  waste  (the  concentrate). 
Reverse  osmosis  is  operated  as  a  continuous  proc- 
ess. Reverse  osmosis  can  reduce  the  total  dissolved 
solids  of  the  raw  water  by  up  to  99  per  cent; 


however,  some  passage  is  usually  encountered  due 
to  the  mechanical  seals  of  reverse  osmosis  devices. 
After  removal  of  suspended  matter  and  pretreat- 
ment  based  on  the  raw  water  analysis,  reverse 
osmosis  can  upgrade  sea  water  up  to  50,000  ppm, 
brackish  water,  and  saline  wells  to  produce  potable 
water.  Reverse  osmosis  is  suitable  for  producing 
potable  water  from  raw  water  containing  dissolved 
minerals  salts  as  well  as  certain  organic  impurities. 
For  the  purification  of  tap  water  with  total  dis- 
solved solids  of  200  ppm  or  higher,  reverse  osmosis 
is  the  preferred  method.  In  applications  where  the 
absence  of  organisms  (biological  purity)  is  vital,  as 
in  pharmacy,  medicine,  and  electronic  production, 
reverse  osmosis  can  take  the  place  of  distillation 
with  high  economy  and  unprecedented  flow  speed. 
Reverse  osmosis  is  the  most  economical  process 
for  saline  water  treatment  to  provide  potable 
water.  The  power  needs  for  reverse  osmosis  con- 
sist chiefly  of  the  energy  requirements  of  the  com- 
pressor to  pressurize  the  feedwater  and  the  cost  of 
pretreatment  chemicals  and  processes.  (See  also 
W89-13208)  (Hammond-PTT) 
W89-13217 


ULTRAFILTRATION. 

P.  Jordain. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  373-398,  7  tab,  24  fig. 

Descriptors:  'Water  treatment,  'Ultrafiltration, 
•Filtration,  'Separation  techniques,  Membrane  fil- 
ters, Pore  size,  Particle  size,  Pyrogens,  Chemical 
properties,  Microorganisms. 

Ultrafiltration  is  a  low  pressure  membrane  separa- 
tion process  capable  of  removing  high  molecular 
weight  dissolved  materials,  colloids,  microorga- 
nisms and  suspended  solids  from  liquids.  Ultrafil- 
tration membranes  are  manufactured  from  a  wide 
variety  of  polymers  and  mineral  materials  in  the 
range  of  10-200  A.  Since  the  pore  sizes  of  ultrafil- 
tration membranes  correspond  to  very  small  parti- 
cles in  the  colloidal  range,  it  is  usual  to  character- 
ize them  by  molecular  weight  cut-off.  Typically 
membranes  have  nominal  cut-offs  in  the  molecular 
weight  range  6000-100,000  and  can  be  character- 
ized using  dextrans  or  polyethylene  glycols  of 
known  molecular  weight  fractions.  In  many  appli- 
cations a  gel  layer  of  high  molecular  weight  mate- 
rial forms  at  the  membrane  surface  producing  a 
'dynamic  membrane';  it  is  not  unusual  for  high 
molecular  weight  cut-off  membranes  to  reject  quite 
small  species  under  such  circumstances.  Mem- 
branes commonly  used  for  water  purification  in- 
clude 6000-20,000  molecular  weight  cut-off  for 
end-polishing  and  pyrogen  removal,  and  80,000- 
100,000  molecular  weight  cut-off  for  pretreatment 
and  colloidal  removal.  Current  applications  for 
water  purification  include  removal  of  colloids  from 
water  which  would  cause  serious  fouling  of  other 
water  treatment  processes;  and  removal  of  micro- 
organisms, pyrogens,  and  particles  from  water 
with  hygienically  designed  modules.  (See  also 
W89- 13208)  (Hammond-PTT) 
W89-13218 


ELECTRODIALYSIS. 

University  Coll.,  London  (England). 

G.  Solt,  and  P.  Foster. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  399-424,  15  fig. 

Descriptors:  'Desalination,  'Water  treatment, 
•Separation  techniques,  'Membrane  processes, 
'Electrodialysis,  'Electrochemistry,  Ion  exchange, 
Conductivity,  Pretreatment  of  water,  Brackish 
water,  Potable  water,  Sodium,  Sodium  chloride, 
Cost  analysis. 

Electrodialysis  is  based  on  the  characteristics  of 
ion  selective  membranes.  These  are  impervious  to 
water,  but  allow  ions  to  pass  through  them  in  the 
form  of  electric  current.  If  a  salt  solution  flows 
between  a  pair  of  anion  and  cation  membranes  and 
an  electro  motive  force  EMF  is  applied  across  the 
membranes  through  the  salt  solution,  the  ions  will 
flow  out  of  the  water,  which  is  passed  on  partially 
desalted.  The  apparatus  consists  of  a  multitude  of 
membranes  (the  stack)  in  which  the  feedwater 
flows    through    narrow    compartments    between 


cation  and  anion  membranes  placed  alternately. 
Two  electrodes  apply  the  electron  motive  force 
across  the  stack,  causing  the  sodium  ions  to  move 
towards  the  negative  electrode  and  the  chloride 
ions  towards  the  positive  electrode.  Thus,  the 
water  in  one  compartment  will  be  desalted  (di- 
luate)  whereas  the  neighboring  compartments  will 
be  enriched  with  ions  (concentrate).  Alternative 
compartments  produce  the  diluate  (end-product) 
and  the  concentrate  (waste).  Through  a  collector 
the  diluate  is  passed  to  service.  Electrodialysis  is 
used  in  water  purification  for  the  desalination  of 
thin  brackish  water  to  produce  potable  water  and 
for  pretreatment  of  feedwater  with  high  total  dis- 
solved solids  for  the  ion  exchange  plant.  Electro- 
dialysis can  economically  reduce  the  total  dis- 
solved solids  of  the  feedwater  to  200  ppm,  but  non- 
ionized  impurities  or  large  and  immobile  ions  and 
colloids  are  not  removed.  Brackish  water  of  up  to 
12,000  ppm  can  be  converted,  but  feedwater  with 
total  dissolved  solids  of  up  to  2500  ppm  is  purified 
very  economically.  Power  is  required  in  the  form 
of  electricity  to  'transport'  the  ions  in  solution.  The 
amount  of  current  is  therefore  dependent  directly 
on  the  total  dissolved  solids  of  the  feedwater.  In 
cases  of  high  salinity  (sea  water)  electrodialysis  is 
less  economical  then  reverse  osmosis  or  flash  distil- 
lation, restricting  its  function  in  brackish  water 
treatment.  (See  also  W89-13208)  (Hammond-PTT) 
W89-13219 


FRESHWATER  DISTILLATION. 

L.  Saunders,  and  L.  N.  Santasalo. 
IN:  Handbook  of  Water  Purification.  John  Wiley 
&  Sons,  New  York.  1987.  p  427-466,  16  tab,  31  fig, 
19  ref. 

Descriptors:  'Desalination,  'Water  treatment, 
•Distillation,  *Freshwater,  Brackish  water,  Sea- 
water,  Injection,  Conductivity,  Evaporation, 
Water  softening,  Pollutants,  Chemical  properties, 
Cost  analysis. 

Water  heated  to  the  boiling  point  is  changed  into 
gas,  leaving  behind  the  non-volatile  impurities. 
When  the  gas  (water  vapor)  is  cooled,  it  is  changed 
once  more  to  water,  and  is  now  free  from  dis- 
solved and  undissolved  non-volatile  matter.  For 
distillation,  the  feedwater  enters  a  boiler  and  is 
evaporated.  The  vapor  passes  through  a  cooling 
chamber  where  it  is  condensed  to  form  droplets  of 
pure  water  that  pass  to  the  distillate  outlet.  All 
non-volatile  substances  remain  behind  in  the  boiler 
from  where  they  are  removed.  Distillation  is  used 
for  the  preparation  of  purified  water  for  injection 
in  pharmacy,  and  for  production  of  potable  water 
from  sea  and  brackish  water.  Distillation  is  the 
only  water  purification  process  that  removes  with 
certainty  any  organisms  (bacteria,  viruses  and  also 
pyrogens)  contained  in  the  feedwater.  Theoretical- 
ly, distillation  is  capable  of  removing  all  non-vola- 
tile matter.  In  practice,  however,  some  carryover 
of  dissolved  and  colloidal  matter  into  the  distillate 
may  take  place.  Dissolved  gases  such  as  carbon 
dioxide  and  ammonium  can  be  present  in  the  distil- 
late. End-product  purity,  expressed  in  specific  con- 
ductivity, is  between  4.0  and  0.066  microsec/cm  at 
25  C,  depending  upon  the  technique  used.  Distilla- 
tion can  treat  all  freshwater,  sea  and  brackish 
water  sources,  subject  to  pretreatment.  Scale  for- 
mation due  to  hard  feedwater  should  be  prevented 
by  softening;  silica  and  metal  ions  may  require  ion 
exchange  pretreatment.  Two  phase  changes  are 
inherent  in  distillation:  from  liquid  to  gas  and  from 
gas  to  liquid.  First  energy  is  needed  to  bring  the 
water  to  boiling  point.  Second,  energy  is  needed  to 
change  the  boiling  water  to  gas.  Third,  a  large 
volume  of  cooling  water  is  needed  for  vapor  con- 
densation and  power  is  required  to  circulate  the 
cooling  water.  These  three  sets  of  cost  result  in 
high  energy  consumption.  (See  also  W89- 13208) 
(Hammond-PTT) 
W89- 13220 


SALINE  DISTILLATION. 

F.  C.  Wood. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  467-487,  14  fig,  9  ref. 
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Group  5F — Water  Treatment  and  Quality  Alteration 


Descriptors:  'Desalination,  *Saline  water,  'Distil- 
lation, 'Evaporators,  'Model  studies,  'Mathemati- 
cal models,  'Water  treatment,  Flash  evaporation, 
Vapor  compression  distillation,  Salt  rejection,  Po- 
table water,  Seawater,  Brines,  Cost  analysis. 

This  chapter  presents  simple  mathematical  models 
of  the  three  principal  types  of  saline  evaporators: 
multistage  flash,  multiple-effect,  and  vapor  re- 
compression. Commercial  types  of  distillation 
plants  for  seawater  are  described,  with  means  of 
scale  suppression,  product  potabilization,  and  ma- 
terials of  construction  of  evaporators.  In  multistage 
flash  evaporation  plants  the  flash  stages  are  ar- 
ranged in  two  groups,  i.e.,  the  heat  recovery  and 
heat  rejection  sections.  The  main  flow  of  seawater 
discharges  back  to  the  heat  recovery  stage  is  cool- 
ing water;  a  proportion  passes  on  to  the  heat 
recovery  section  and  back  through  the  flash  stages 
via  the  brine  heater.  A  high  proportion  of  the  brine 
leaving  the  last  heat  rejection  stage  flash  chamber 
is  recirculated  through  the  condensers  of  the  heat 
recovery  section.  Usually,  only  15-20%  of  this 
total  brine  flow  is  discharged.  The  objective  is  to 
minimize  the  quantities  of  chemicals  needed  for 
scale  control  and  to  increase  flexibility  of  oper- 
ational control.  Multiple-effect  evaporation  plants 
rely  upon  the  principle  of  thin-film  evaporation, 
attaining  good  heat  economy  and  heat  transfer  by 
minimizing  hydrostatic  head  and  other  parasitic 
thermodynamic  losses  during  boiling.  The  sea- 
water and  brine  are  distributed  as  uniformly  as 
possible  in  or  over  tubular  arrays  of  heat  transfer 
surfaces,  boiling  occurring  in  thin  liquid  fills  adja- 
cent to  the  tube  walls.  By  these  means,  high  heat 
transfer  rates  and  efficient  use  of  the  temperature 
range  available  between  the  steam  supply  and  the 
cooling  water  can  be  secured.  Vapor  recompres- 
sion evaporation  plants,  whether  mechanically  or 
steam  jet-driven,  most  often  are  of  the  thin-film 
evaporator  type.  This  takes  advantage  of  the  low 
temperature  differences  which  film  boiling  permits 
and  minimizes  compression  energy  demands. 
There  also  are  specialized  distillation  applications, 
such  as  dual-purpose  (or  co-generation)  plants. 
When  saline  evaporators  are  used  in  conjunction 
with  a  thermal  power  plant  generating  electricity, 
significant  savings  of  capital  and  operating  costs 
are  possible  compared  with  the  production  of 
power  and  desalted  water  in  separate  plants.  The 
most  common  are  conventional  multistage  flash 
evaporators  using  steam  extracted  from  the  tur- 
bines of  steam  power  plants  or  from  waste  heat 
boilers  associated  with  gas  turbines.  (See  also  W89- 
13208)  (Hammond-PTT) 
W89-13221 


CHEMICAL  DISINFECTION. 

G.  Hooper. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  491-512,  9  tab,  10  fig,  5 

ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Chemical  treatment,  'Chemcontrol,  'Bacteri- 
cides, Biocides,  Bacteria,  Spores,  Corrosion,  Foul- 
ing, Chlorine,  Chloramines,  Chorine  dioxide, 
Ozone,  Bromine,  Bromopropionamides,  Quater- 
nary ammonium  compounds,  Chlorinated  phenols, 
Sulfur  compounds,  Organotin  compounds,  Formal- 
dehyde, Isothiocyanates. 

Chemical  disinfection  kills  or  controls  the  microor- 
ganisms in  water  that  can  adversely  affect  its  qual- 
ity, cause  fouling  or  corrosion  of  equipment,  or 
lead  to  disease  from  microbial  activity.  Disinfec- 
tion is  different  from  sterilization  which  destroys 
all  microorganisms.  Chemical  agents  can  bring 
about  sterilization  but  great  care  must  be  given  to 
its  execution  in  view  of  the  limitations  of  chemicals 
and  the  diversity  of  organisms.  There  are  technical 
as  well  as  health  reasons  for  disinfecting  water. 
For  example,  Thiobacillus  thiooxidans  is  a  bacteri- 
um that  produces  sulfuric  acid  as  it  grows;  Desul- 
phovibrio  spp.  produce  sulfides  and  these  have 
caused  severe  corrosion  of  steel  systems;  Pseudo- 
monas  spp.  can  grow  on  trace  levels  of  organics 
left  in  the  purified  feedwater  for  high  pressure 
boilers,  and  this  has  caused  build  up  of  slime  caus- 
ing filter  clogging  thereby  reducing  the  water 
supply  to  process  and  damaging  pumps.  Food 
spoilage  is  rapid  if  the  water  for  washing,  packing, 


and  cooling  is  not  disinfected  or  sterilized.  To 
understand  the  way  in  which  chemicals  can  con- 
trol microbial  growth  it  is  necessary  to  understand 
how  they  normally  grow.  At  various  times  and 
places  bacteria  have  been  found  growing  in  tem- 
peratures as  low  as  -20  C  and  as  high  as  98  C,  at 
pH  as  low  as  pH  1,  in  deserts,  in  seawater,  in  ultra- 
pure  water,  in  the  complete  absence  of  oxygen  or 
in  its  presence,  and  even  in  the  absence  of  organic 
carbon.  Many  bacteria  also  are  capable  of  surviv- 
ing by  producing  spores  which  are  inactive  under 
adverse  conditions  but  capable  of  germinating 
when  favorable  conditions  arise.  These  spores  are 
often  totally  impervious  to  antimicrobial  chemicals 
and  capable  of  reinfecting  systems  once  the  agent 
has  been  removed  or  the  concentration  had  dete- 
riorated. The  chemicals  used  as  antimicrobial 
agents  in  water  treatment  can  be  split  into  two 
broad  groups:  oxidizing  and  non-oxidizing  agents. 
Oxidizing  biocides  include  chlorine,  chloramines, 
chlorine  dioxide,  ozone,  bromine,  bromamines,  and 
certain  organic  bromine  containing  compounds. 
Non-oxidizing  biocides  include  chemicals  such  as 
formaldehyde,  isothiocyanates,  bromopropiona- 
mides, quaternaryammonium  compounds,  chlorin- 
ated phenols,  organosulfur,  and  organotin  com- 
pounds. (See  also  W89- 13208)  (Hammond-PTT) 
W89-13222 


OZONATION. 

Brown,  Boveri  Research  Center,  Baden  (Switzer- 
land). 

For   primary   bibliographic   entry   see   Field   5D. 
W89- 13223 


ULTRAVIOLET  STERILIZATION. 

G.  O.  Schenck. 

IN:  Handbook  of  Water  Purification.  John  Wiley 
&  Sons,  New  York.  1987.  p  530-595,  15  tab,  45  fig, 
103  ref. 

Descriptors:  'Water  treatment,  'Sterilization,  'Ul- 
traviolet radiation,  'Water  pollution  control,  'De- 
contamination, Bactericides,  Biocides,  Algicides, 
Bleaching  wastes,  Clarification,  Deodorization, 
Degradation,  Detoxification,  Dehalogenation, 
Flocculation,  Irradiation,  Oxidation  process,  Pol- 
lutants, Contamination,  Microorganisms,  Bacteria, 
Viruses,  Hydraulics,  Flow  pattern,  Cost  analysis. 

Artificial  ultraviolet  radiation  sources  can  supply 
bactericidal  energy  in  such  a  high  dosage  that  in 
less  than  a  second  a  higher  degree  of  disinfection  is 
accomplished  than  by  sun  irradiation  in  hours. 
Bacteria,  viruses,  phages,  and  organic  micropollu- 
tants  can  be  degraded  by  photochemical  wet  com- 
bustion down  to  and  below  detection  limits  of 
organic  carbon.  There  are  no  known  ultraviolet- 
resistant  microorganisms.  Special  effects  are  ob- 
tained by  ultraviolet  irradiation  in  the  presence  of 
oxygen  in  addition  to  disinfection  and  oxidative 
degradation:  bleaching,  decoloration,  clarification, 
deodorization,  dehalogenation  of  C-halogen  and 
N-halogen  compounds;  detoxification  of  carcino- 
gens and  nerve  poisons;  flocculation,  formation  of 
filtrable  precipitates;  solubilization,  enhancement 
of  biodegradability;  decomposition  of  ozone-resist- 
ant heavy-metal  complexes  photolytic  elimination 
of  ozone;  improvement  of  sieve  and  capillary-pass- 
ing properties,  algicidal  and  secondary  bactericidal 
actions.  There  are  limitations  to  ultraviolet  treat- 
ment which  can  often  be  overcome  by  adequate 
technical  measures.  Unlike  other  water  purification 
processes,  ultraviolet  irradiation  only  exterminates 
living  organisms.  The  radiation  must  be  able  to 
penetrate  to  the  objects  of  the  kill  (inactivation);  in 
a  dose  large  enough  to  kill  (inactivate);  and  long 
enough  to  kill  and  prevent  new  growth.  Contrary 
to  filters,  ultraviolet  flow-through  reactors  do  not 
restrict  free  flow  significantly.  In  contrast  to  distil- 
lation, ultraviolet  irradiation  imposes  no  phase 
changes  to  the  water.  Used  as  a  sequence  in  ultra- 
pure  water  systems,  maintenance  requirements  are 
virtually  nonexistent;  because  of  the  absence  of 
dissolved  and  particulate  matter  in  purified  water, 
mechanical  cleaning  of  the  photoreactor  chambers 
is  not  essential.  The  process  is  highly  economical; 
energy  consumption  is  low  and  supervision  mini- 
mal. (See  also  W89- 13208)  (Hammond-PTT) 
W89- 13224 


CONVEYANCE  AND  STORAGE  OF  PURIFIED 
WATER. 

L.  C.  Ross. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  599-639,  7  tab,  31  fig,  6 

ref. 

Descriptors:  'Water  treatment,  'Water  convey- 
ance, 'Water  storage,  'Conveyance  structures, 
Decontamination,  Flow  pattern,  Hydraulics,  Cost 
analysis. 

Many  ways  of  distributing  water  have  evolved, 
from  open  channels,  as  used  in  irrigation  systems, 
to  large  underground  passageways.  Sometimes 
water  is  the  conveyor,  as  in  canals,  and  convey- 
ance can  be  purely  decorative,  as  in  water  foun- 
tains. The  most  exclusive  way  of  conveying  water 
is  by  means  of  a  pipe.  In  the  simplest  system  the 
feedwater  is  purified  immediately  adjacent  to  the 
point  of  use.  The  short  length  of  piping  required 
permits  a  wide  selection  of  materials.  In  this  system 
the  purifier  probably  is  a  mixed-bed  ion  exchange 
cylinder  connected  directly  to  the  point  of  use. 
Sometimes  units  are  supplied  with  a  filter  prior  to 
the  treated  water  outlet.  This  simple  system  is 
often  used  to  upgrade  the  pre-purified  water  at  the 
point  of  use.  End-polishing  is  used  where  a  higher 
water  quality  than  that  of  the  central  distribution 
system  is  needed.  In  a  factory  distribution  system 
the  overall  economics  of  multiple  systems  with 
end-polishers  are  favorable,  especially  where  re- 
verse osmosis  is  used  as  the  central  purification 
plant.  In  multiple-loop  systems,  centrally  treated 
water  is  supplied  to  a  series  of  units  where  there  is 
a  requirement  for  ultra-pure  water.  Multiple  dual- 
function  loops  are  composite  systems  where  the 
centrally  purified  water  and  ultra-pure  water  are 
available  side  by  side  at  each  unit.  Provided  that 
the  specification  of  the  central  water  supply  is 
compatible  with  the  process,  it  can  be  used  sequen- 
tially with  high  economy.  In  hospitals,  research, 
and  industry,  purified  water  is  obtained  from  a 
centrally  located  water  purification  plant  if  the 
quantitative  requirements  make  this  approach  eco- 
nomical. In  a  typical  factory  system,  a  pump  draws 
the  purified  water  from  a  storage  tank  and  moves  it 
through  a  mixed-bed  polishing  column  and  a  two- 
stage  filter  stack.  After  monitoring  pressure,  resis- 
tivity, flow  rate,  and  other  parameters,  the  purified 
water  passes  to  the  factory.  Understanding  flow 
balancing  is  critical  to  maintaining  this  type  of 
conveyance  system.  In  storing  purified  water,  at- 
mospheric contamination  must  be  excluded.  Air- 
borne particles  (microorganisms,  spores,  and  inor- 
ganic substances)  will  reduce  water  quality.  Stor- 
age in  a  sealed  container  covered  with  an  inert  gas 
such  as  nitrogen  is  essential.  In  less  critical  applica- 
tions, filtered  air  suffices;  where  the  absence  of 
organisms  is  vital,  ultraviolet  irradiation  should  be 
considered.  Flow  pattern  within  the  tank  also  is 
important.  The  water  should  always  be  in  motion 
and  in  a  good  system  the  stored  water  is  recirculat- 
ed continually  through  mixed-bed  polishers.  (See 
also  W89- 13208)  (Hammond-PTT) 
W89-13225 


STERILE  AND  APYROGENIC  WATER. 

T.  D.  Whittet,  and  P.  F.  D'Arcy. 
IN:  Handbook  of  Water  Purification.  John  Wiley 
&  Sons,  New  York.  1987.  p  640-692,  4  tab,  6  fig, 
124  ref,  append. 

Descriptors:  'Water  treatment,  'Sterilization, 
•Apyrogenic  water,  'History,  Standards,  Pharma- 
ceutical water,  Storage,  Pyrogens,  Ion  exchange, 
Reverse  osmosis,  Resins,  Chemical  properties, 
Stills,  Injection,  Reviews. 

This  chapter  reviews  the  history  of  sterile  and 
apyrogenic  water.  The  topics  discussed  include 
water  for  pharmaceutical  purposes,  the  history  of 
parenteral  therapy,  and  water  as  a  vehicle  for 
injections.  Topics  related  to  pyrogens  include  the 
discovery  of  pyrogens,  pyrogenic  reactions  in 
humans,  and  the  effect  of  ion  exchange  resins  on 
pyrogens,  detection  and  assay  of  pyrogens,  and  the 
limulus  amoebocyte  lysate  test.  Topics  related  to 
sterilization  include  a  history  of  the  still,  reverse 
osmosis,  the  preparation  of  sterile  water  and  water 
for  injections,  storage  of  sterile  water,  the  steriliza- 
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tion  of  pyrogen-free  water  and  solutions.  Standards 
for  pharmacopoeial  purified  water  and  for  pharma- 
copoeial  water  for  injections  from  the  British,  Eu- 
ropean, and  United  States  Pharmacopoeia  are  in- 
cluded. (See  also  W89-13208)  (Hammond-PTT) 
W89- 13226 


PHARMACY  AND  MEDICINE. 

Cranfield  Inst,  of  Tech.  (England). 

W.  Lorch. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  693-713,  1  tab,  18  fig,  3 

ref. 

Descriptors:  *Sterilization,  *Decontamination, 
•Drugs,  Injectables,  Water  quality  control,  Con- 
tamination, Water  softening,  Hospitals,  Laborato- 
ries, Reverse  osmosis. 

Pharmaceutical  manufacturers,  hospitals,  and  med- 
ical centers  all  require  purified  water  of  different 
grades:  purified  water  for  injection,  purified  water 
for  pharmaceutical  solutions,  for  laboratory  rou- 
tine, for  critical  uses,  and  water  for  renal  dialysis 
are  examples.  Purified  water  is  used  in  the  steriliza- 
tion centers  of  hospitals,  in  the  operating  theater, 
for  glass  washing,  and  for  humidifiers.  The  trend  is 
for  a  central  system  supplying  grade  4  water  for 
distribution  throughout  the  complex  and  providing 
polishing  for  specific  requirements  at  the  point  of 
use.  In  hard  water  areas,  a  base  exchange  softener 
forms  part  of  the  installation.  Where  the  feedwater 
analysis  shows  a  significant  organic  content  the 
preferred  process  for  central  purification  is  reverse 
osmosis.  (See  also  W89- 13208)  (Hammond-PTT) 
W89- 13227 


ELECTRONICS  INDUSTRY. 

Cranfield  Inst,  of  Tech.  (England). 

W.  Lorch. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  714-738,  13  tab,  9  fig, 

10  ref. 

Descriptors:  *Water  treatment,  *Water  quality 
control,  'Industrial  plants,  'Electronic  equipment, 
•Decontamination,  Contamination,  Ultra-pure 
water,  Economic  aspects,  Heavy  metals,  Alkali 
metals,  Bacteria,  Colloids,  Silica. 

Ultra-pure  water  used  in  the  manufacture  of  print- 
ed circuits,  semi-conductors,  transistors  and  inte- 
grated circuits  has  one  specific  purpose,  cleaning. 
The  proper  function  and  long-term  stability  of 
electronic  devices  can  be  unproved  by  intensive 
cleansing  (decontamination)  of  the  active  crystal 
surfaces.  The  intention  is  to  remove  from  the  crys- 
tal the  alkali  and  heavy-metal  ions  to  the  limit  of 
detection.  Ultra-pure  water  proved  the  most  effi- 
cient medium  for  this  purpose  and  in  this  context  it 
may  be  considered  a  solvent  having  a  purity  of 
>  99.999  per  cent.  Purified  water  quality  must 
conform  to  grade  1.  The  sources  of  unacceptable 
water  quality  at  the  point  of  use  are  organic  con- 
taminants, colloidal  silica,  bacteria  and  particulate 
matter  in  the  system.  The  study  of  case  histories 
shows  conclusively  that  the  water  treatment  plant 
or  process  were  rarely  at  fault.  Production  and 
processing  conditions  are  the  main  factors  in  the 
ultra-water  production  costs.  Potential  buyers  of 
an  ultra-pure  water  system  should  be  aware  that 
too  restrictive  constraints  on  the  initial  cost  will 
inevitably  sacrifice  advantages  the  could  save  sub- 
stantial amounts  of  money  over  time.  (See  also 
W89- 13208)  (Hammond-PTT) 
W89-13228 


BOILER  FEED  AND  CONDENSATE. 

Cranfield  Inst,  of  Tech.  (England). 

W.  Lorch. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  739-763,  7  tab,  17  fig,  5 

ref. 

Descriptors:  'Boiler  water,  'Boiling  water  reac- 
tors, 'Water  treatment,  'Water  quality  control, 
'Water  reuse,  'Scaling,  'Corrosion,  'Condensates, 
'Decontamination,  Steam,  Filtration,  Deionization, 
Dealkalization,  Water  softening,  Cleanup,  Con- 
tamination, Dissolved  solids,  Salts,  Metal  complex- 
es, Chemical  sludge. 


A  boiler  water  circuit  consists  of  'make-up  water' 
which  is  raw  water  purified  to  a  predetermined 
degree  and  'return'  water  consisting  of  steam  con- 
densate which  is  re-used  as  make-up  water.  The 
objective  of  any  feedwater  treatment  for  steam 
raising  boilers  is  to  eliminate  the  possibility  of  scale 
formation,  which  will  interfere  with  heat  transfer, 
causing  wastage  of  fuel  and  overheating;  and  cor- 
rosion, which  will  lead  to  fuel  wastage  due  to 
excessive  blowdown,  and  eventually  to  failure  of 
heating  surfaces.  The  oldest  and  simplest  method 
of  scale  prevention  is  by  base  exchange  softener 
which  will  eliminate  all  but  traces  of  scale-forming 
salts.  These  traces  may  then  be  maintained  in  the 
form  of  mobile  sludge  by  the  addition  of  a  suitable 
chemical  conditioner,  easily  removed  with  the 
normal  blowdown  water.  Dealkalization,  deioniza- 
tion, and  reverse  osmosis  also  are  used  to  reduce 
total  dissolved  solids  in  make-up  water  when  the 
condensate  can  not  be  recovered  and  reused  as 
feedwater.  In  high-pressure  steam  generators  it  is 
desirable  to  purify  100  per  cent  condensate  flow 
continuously.  The  condensate  becomes  contami- 
nated by  corrosion  products  from  the  power  gen- 
erating system  and  by  occasional  leaks  from  the 
cooling  water  used  in  the  condensers.  Much  of  the 
contamination  is  in  the  form  of  precipitated  metal 
oxides  which  must  be  filtered.  The  condensate 
polisher  must  fulfil  two  functions:  filtration  and 
deionization.  Startup  of  large  supercritical  boilers 
using  Powdex  as  the  condensate  polishing  equip- 
ment has  been  successful.  The  effective  removal  of 
contaminants  provided  very  rapid  cleanup,  permit- 
ting faster  re-starts  of  the  boiler  and  turbine.  Only 
minor  maintenance  problems  have  been  encoun- 
tered and  have  not  affected  the  functioning  of  the 
Powdex  system.  Due  to  the  simplicity  of  the  equip- 
ment and  the  fact  that  the  resins  are  shipped  ready 
for  use,  a  minimum  of  laboratory  and  operator 
attention  is  required.  The  backwash  requirements 
of  the  Powdex  process,  even  under  crud  conditions 
of  a  startup,  are  substantially  less  than  for  compa- 
rable polishing  equipment.  The  Powdex  process 
operates  in  an  optimum  pH  range  (9.4-9.6)  for 
corrosion  control.  The  great  flexibility  of  a  multi- 
unit  Powdex  system  can  be  thoroughly  utilized  by 
mixing  various  proportions  of  ammonia  and  hydro- 
gen-form resin  to  meet  the  changing  condensate 
conditions  that  occur  during  startup.  (See  also 
W89-13208)  (Hammond-PTT) 
W89-13229 


FOOD  AND  DRINK. 

Cranfield  Inst,  of  Tech.  (England). 

W.  Lorch. 

IN:  Handbook  of  Water  Purification.  John  Wiley 

&  Sons,  New  York.  1987.  p  764-772,  3  tab,  3  fig,  4 

ref. 

Descriptors:  'Water  treatment,  'Water  quality 
control,  'Potable  water,  'Food  processing  indus- 
try, 'Water  reuse,  'Decontamination,  Reverse  os- 
mosis, Dealkalization,  Deionization,  Nitrates,  Eco- 
nomic aspects,  Water  use,  Industrial  plants. 

Food  and  drink  manufacture  requires  enormous 
volumes  of  potable  water.  For  most  applications 
the  potable  supply  has  to  be  further  upgraded. 
Also  it  is  becoming  increasingly  more  difficult  and 
sometimes  impossible  to  obtain  such  large  quanti- 
ties of  water  from  municipal  supplies.  Further- 
more, wide  variations  in  feedwater  quality  are 
unacceptable  for  the  production  of  canned  or 
frozen  food  and  drinks.  The  cost  of  the  water 
itself,  purification  costs  and  disposal  demand  the 
most  stringent  management.  This  chapter  provides 
case  histories  illustrating  the  use  of  reverse  osmosis 
for  the  production  carbonated  drinks;  nitrate  re- 
moval by  ion  exchange;  dealkalization  for  beer 
production;  deionization  for  whisky  production; 
water  re-use  in  the  canning  industry;  ozone  for  the 
treatment  of  potable  water;  and  the  use  of  these 
methods  for  the  production  of  potable  water  for 
the  preparation  of  beverages.  (See  also  W89-13208) 
(Hammond-PTT) 
W89- 13230 


PROCEEDINGS:   CONFERENCE   ON   POINT- 
OF-USE  TREATMENT  OF  DRINKING  WATER. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-101244. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/9-88/012,  June  1988.  146p. 

Descriptors:  'Drinking  water,  'Water  treatment, 
'Conferences,  Information  exchange,  Potable 
water,  Education. 

The  purpose  of  this  conference  was  to  provide 
information  on  the  application  of  point-of-use  and 
point-of-entry  systems  for  treating  drinking  water 
to  a  wide-cross  section  of  people  interested  in  this 
technology.  This  publication  is  a  compilation  of 
the  speakers'  papers.  The  administrative  and  tech- 
nical topics  covered  are  regulatory  activities,  con- 
sumer education/protection,  treatment,  the  micro- 
biology of  granular  activated  carbon  systems,  and 
system  applications.  The  proceedings  conclude 
with  a  series  of  papers  prepared  by  representatives 
(panel  presentation)  of  the  EPA,  American  Water 
Works  Association,  Water  Quality  Association, 
and  the  general  public  (consumer)  who  expressed 
their  'point  of  view  on  POU/POE  Treatment.' 
(See  W89-13270  thru  W89-13294)  (Author's  ab- 
stract) 
W89- 13269 


REGULATORY  REQUIREMENTS  FOR 
POINT-OF-USE  SYSTEMS. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
R.  Douglas. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  10-11,  1  ref. 

Descriptors:  'Regulations,  'Water  treatment,  'Fil- 
ters, Microbiological  studies,  Standards,  Drinking 
water. 

The  majority  of  the  water  treatment  products  are 
registered  for  use  in  conjunction  with  municipally 
treated  or  microbiologically  potable  water.  Five  of 
these  products  are  registered  for  use  on  untreated 
or  raw  water  (ie.,  water  of  unknown  quality  or 
source).  Types  of  registered  water  treatment  prod- 
ucts are:  water  filters,  filtering  media,  replacement 
cartridges,  and  water  purifiers.  Prior  to  1979,  data 
requirements  for  bacteriostatic  water  filters  con- 
sisted of  bacteriological  and  chemical  data.  These 
data  requirements  were  published  as  the  Interim 
Requirements  for  Registration  of  Bacteriostatic 
Water  Treatment  Units  for  Home  Use.  In  1984, 
EPA  formed  a  task  force  for  the  specific  purpose 
of  developing  definitive  guidance  and  specific  test 
parameters  for  demonstrating  effectiveness  of 
water  treatment  units  claiming  to  microbiological- 
ly purify  water  under  conditions  that  simulated 
actual  use.  Current  requirements  for  microbiologi- 
cal water  purifiers  consist  of  data  showing  effec- 
tiveness of  the  product  against  bacteria,  viruses, 
and  protozoan  cysts.  (See  also  W89- 13269)  (Lantz- 
PTT) 
W89-13271 


CONTROL  OF  POINT-OF-USE  WATER 
TREATMENT  DEVICES  IN  CANADA:  LEGAL 
AND  PRACTICAL  CONSIDERATIONS. 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5G. 
W89-13272 


REGULATION  OF  WATER  TREATMENT  DE- 
VICES IN  CALIFORNIA. 

For  primary  bibliographic  entry   see  Field   5G. 
W89- 13273 


WISCONSIN  REGULATION  OF  POINT-OF- 
USE  AND  POINT-OF-ENTRY  WATER  TREAT- 
MENT DEVICES. 

Wisconsin  Dept.  of  Industry,  Labor  and  Human 
Relations,  Madison. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 13274 
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HOUSEHOLD  WATER  QUALITY  EDUCA- 
TION: THE  COOPERATIVE  EXTENSION 
SYSTEM  ROLE. 

Kansas  State  Univ.,  Manhattan.  Cooperative  Ex- 
tension Service. 
G.  M.  Powell. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  22-24,  4  tab. 

Descriptors:  'Education,  'Water  quality  control, 
•Kansas,  *Public  participation,  Training,  Water 
quality  management. 

The  extension  system  is  a  complex  organization  of 
the  50  state  Cooperative  Extension  Services  and 
the  USDA,  Extention  Service.  Federal,  state,  and 
local  sources  fund  extension  programs.  The  exten- 
sion system  is  the  noncredit  informal  education 
arm  of  the  land-grant  universities.  It  includes  sub- 
stantial professional  staff  but  many  volunteer 
teachers  help  to  make  extension  a  dynamic  and 
important  educational  tool  for  adults  and  youth. 
Kansas  has  water  quality  problems  among  the 
125,000  private  water  wells  that  serve  20%  of  its 
population.  A  recent  survey  found  that  37%  of  the 
wells,  exceeded  the  maximum  contaminant  level 
(MCL)  for  inorganics,  and  10%  contained  organic 
contaminants.  The  Kansas  Cooperative  Extension 
Service  conducts  an  educational  program  on 
household  water  quality.  It  provides  information 
on  quality  of  water  from  private  water  wells  and  in 
all  homes.  It  includes  training  of  county  agricultur- 
al, home  economics,  4-H  and  youth  agents,  and 
county  health  services  personnel  as  local  sources 
of  information.  New  extension  bulletins  and  leaflets 
address  water  quality,  water  testing,  water  treat- 
ment, and  water  quality  protection.  Other  resource 
materials  include  video  tape  and  slide/tape  sets  and 
new  programs.  (See  also  W89- 13269)  (Lantz-PTT) 
W89-13275 


FEDERAL   TRADE   COMMISSION   REGULA- 
TION OF  WATER  TREATMENT  DEVICES. 

Federal  Trade  Commission,  Washington,  DC. 
For  primary  bibliographic  entry  see   Field   5G. 
W89-13276 


NSPS  LISTING  PROGRAM  FOR  POU/POE 
DWTUS. 

National  Sanitation  Foundation,  Ann  Arbor,  MI. 
R.  A.  Dougherty. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  31-34,  1  fig,  2  tab. 

Descriptors:  *Water  quality  standards,  'Regula- 
tions, 'Water  treatment,  Water  quality  control, 
Monitoring,  Public  participation,  Standards,  Public 
health,  Drinking  water,  Organizations. 

The  National  Sanitation  Foundation  (NSF)  was 
chartered  in  1944  in  the  State  of  Michigan  as  a 
private,  independent,  not-for-profit  organization. 
The  mission  of  NSF  is  to  develop  and  administer 
programs  relating  to  public  health  and  the  environ- 
ment in  areas  of  service,  research,  and  education. 
NSF  is  best  known  for  its  consensus  standards  and 
third-party  certification  programs.  The  subject  of 
this  article  is  NSF's  listing  program  for  point-of- 
use  and  point-of-entry  drinking  water  treatment 
units  (POU/POE  DWTUs).  The  listing  programs 
are  voluntary.  But  a  listing  program  becomes  more 
than  voluntary  when  NSF  standards  are  refer- 
enced in  regulations  or  codes.  Regulations  or 
codes  usually  do  not  require  that  a  product  be 
listed  by  NSF,  but  a  listed  product  is  usually 
accepted  by  the  responsible  regulatory  agency. 
The  key  elements  of  NSF's  listing  programs  (how 
NSF  certifies  initial  and  continuing  conformance 
to  NSF  standards)  are:  NSF  standards;  registered 
listing  marks;  public  listings  information;  evalua- 
tion and  testing  by  an  independent,  objective  third- 
party;  monitoring;  corrective  action;  and  enforce- 
ment. By  voluntarily  participating  in  the  listing 
program,  with  required  testing,  retesting,  and  un- 
announced plant  inspections  by  a  third-party,  a 
company  demonstrates  the  intent  and  capability  to 
manufacture  a  product  conforming  to  an  NSF 
standard.  The  advantage  to  a  company  is  wide 
acceptance  of  its  listed  product(s)  by  regulatory 


officials  and  consumers.  Regulatory  officials  and 
consumers  have  assurance  that  a  credible,  objec- 
tive third-party,  widely  recognized  by  public 
health  officials,  has  actually  tested  and  verified  that 
listed  products  comply  with  specific  standards;  and 
the  cost  of  the  program  is  placed  in  the  private 
sector  rather  than  adding  to  the  cost  of  official 
regulation.  (See  also  W89- 13269)  (Lantz-PTT) 
W89-13278 


WATER  QUALITY  ASSOCIATION  VOLUN- 
TARY PRODUCT  VALIDATION  PROGRAM 
AND  VOLUNTARY  CERTIFICATION  PRO- 
GRAM. 

Water  Quality  Association,  Lisle,  IL. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-13279 


GUIDE  STANDARD  AND  PROTOCOL  FOR 
TESTING  MICROBIOLOGICAL  WATER  PURI- 
FIERS. 

Army    Biomedical    Research    and    Development 
Lab.,  Fort  Detrick,  MD. 
S.  A.  Schaub,  and  C.  P.  Gerba. 
IN:    Proceedings:    Conference    on    Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  37-43,  2  fig,  7  tab. 

Descriptors:  'Water  treatment,  'Testing  proce- 
dures, 'Microbiological  studies,  Water  quality  con- 
trol, Biological  studies,  Drinking  water,  Filtration, 
Resins,  Ultraviolet  radiation,  Standards. 

The  Guide  Standard  and  Protocol  for  Testing  Mi- 
crobiological Water  Purifiers  provides  the  water 
industry,  consumers,  and  government  a  common 
approach  to  the  evaluation  of  existing  and  develop- 
mental products  for  their  microbiological  removal 
capabilities.  Presently,  the  test  protocol  addresses 
the  following  technologies:  ceramic  filtration  can- 
dles or  units  (with  or  without  chemical  bacteriosta- 
tic agents);  halogenated  resins  and  units  (with  or 
without  filtration  capabilities);  and  ultraviolet 
(UV)  units  (with  or  without  filtration  and/or 
chemical  adsorption  capabilities).  The  microbiolo- 
gical challenges  for  testing  were  chosen  to  be 
representative  of  bacterial,  viral,  and  protozoan 
pathogens  of  the  gastrointestinal  tract,  and  are 
believed  to  cover  the  treatment  requirements  pre- 
sented by  most  other  human  pathogens  from  the 
gastrointestinal  tract  or  other  origins,  including 
fungi  and  helminths.  In  addition  to  the  microbiolo- 
gical challenges  to  the  various  water  purifiers, 
there  was  a  need  to  evaluate  the  treatment  capabili- 
ties of  units  in  the  presence  of  associated  physical/ 
chemical  parameters  in  water,  which  may  impact 
on  the  overall  microbial  removal  capabilities  of 
each  type  of  treatment  technology.  It  was  decided 
that  for  the  first  half  of  the  testing  procedure  a 
general  challenge,  typical  of  most  tap  waters, 
would  be  utilized  for  all  testing.  The  second  half  of 
the  testing  program  would  use  the  worst  case 
challenge  in  which  pH,  total  organic  carbon 
(TOC),  turbidity,  total  dissolved  solids  (TDS), 
temperature,  and  for  UV  light  units,  a  UV  quench- 
ing test  component,  would  be  added.  Additionally, 
silver  leaching  test  conditions  for  units  containing 
silver  bactericide  are  included.  While  the  stand- 
ard and  testing  protocol  is  rigorous  in  terms  of 
both  microbiological  removal  requirements  and 
challenge  requirements  (both  microbiological  and 
physical/chemical),  it  should  provide  a  high 
degree  of  confidence  in  terms  of  protection  to 
consumers  wishing  to  use  point-of-use  microbiolo- 
gical water  purifications  units  or  devices  to  remove 
disease-causing  organisms  from  their  drinking 
water.  (See  also  W89- 13269)  (Lantz-PTT) 
W89-13280 


PERFORMANCE  AND  APPLICATIONS  OF 
GRANULAR  ACTIVATED  CARBON  POINT- 
OF-USE  SYSTEMS. 

Amway  Corp.,  Ada,  MI.  Research  and  Develop- 
ment Div. 

K.  Van  Dyke,  and  R.  W.  Kuennen. 
IN:    Proceedings:    Conference    on    Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  44-61,  7  fig,  12  tab,  20  ref. 

Descriptors:  'Granular  activated  carbon,  'Water 
treatment,    'Activated    carbon,    Drinking    water, 


Volatile  organic  compounds,  Filtration,  Trihalo- 
methanes. 

Point-of-use  (POU)  water  treatment  devices  based 
on  granular  activated  carbon  (GAC)  have  been 
around  for  many  years.  POU  filters  offer  options 
of  technology  that  could  be  prohibitively  expen- 
sive on  a  large  scale.  They  offer  a  means  to  achieve 
filtration  if  properly  designed  to  remove  even  low 
micrograms/L  (ppb)  levels  of  contaminants  that 
are  below  maximum  contaminant  levels  (MCLs). 
POU  devices  containing  GAC  are  designed  in  one 
of  three  basic  configurations:  GAC  in  single  or 
sequential  housings,  GAC  and  PAC  in  sequential 
housing,  and  pressed  carbon  blocks.  They  may  be 
installed  in  several  configurations  including  faucet, 
stationary,  faucet  diverter,  and  line  bypass.  This 
paper  summarizes  results  of  laboratory  and  field 
studies  on  POU  devices  to  support  the  concept  of 
using  chloroform  as  a  surrogate  compound  for 
making  removal  claims  for  specific  volatile  organic 
compounds  (VOCs)  found  in  drinking  water.  Re- 
sults indicate  that:  a  properly  designed  POU  can  be 
effective  in  removing  the  regulated  VOCs  to 
below  the  MCL  concentrations  for  a  significant 
period;  the  removal  for  the  trihalomethanes 
(THMs),  in  particular  chloroform,  provides  assur- 
ance that  the  other  VOCs  can  be  removed  as  well; 
isotherm  capacities  can  predict  relative  break- 
through orders  for  the  VOCs;  testing  with  a  surro- 
gate, eg,  chloroform,  provides  a  conservative  ca- 
pacity value  for  the  other  VOCs;  temperature  is  an 
important  parameter  in  POU  testing;  and  selection 
of  GAC  and  unit  design  is  important.  (See  also 
W89-13269)  (Lantz-PTT) 
W89-13281 


PERFORMANCE  AND  APPLICATION  OF  RO 
SYSTEMS. 

Desalination  Systems,  Inc.,  Escondido,  CA. 
D.  T.  Bray. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  62-68,  10  fig. 

Descriptors:  'Water  treatment,  'Reverse  osmosis, 
Membranes,  Cellulose  acetate  membranes,  Mem- 
brane filters,  Performance  evaluation,  Hydrogen 
ion  concentration,  Temperature  effects,  Microbio- 
logical studies. 

Reverse  osmosis  (RO),  point-of-use  (POU)  is  a 
relatively  old  concept-it  has  been  in  use  for  20 
years.  There  are  around  500,000  units  in  use  in  the 
U.S.  today.  There  are  three  types  of  RO-POU 
systems  in  use  today:  UTC-under  the  counter; 
OTC-over  the  counter;  and  OU-office  unit.  Two 
types  of  membranes  on  the  market  today,  account 
for  essentially  all  the  membranes  used  in  RO-POU 
units.  These  are  the  cellulose  acetate  (CA)  types 
and  the  thin  film  membrane  (TFM)  polyamide 
types.  The  advantages  of  the  CA  types  include: 
low  cost  and  good  ionic  rejection.  The  disadvan- 
tages of  the  CA  types  include:  pH  range  limited  to 
3-8,  temperature  limited  to  <  or  =  to  100  F, 
subject  to  bacteria  attack,  and  only  fair  organic 
rejection.  The  advantages  of  the  TFM  types  in- 
clude: high  flows,  high  rejections,  wide  pH  range 
(4-11),  high  temperature  (120  F),  and  bacteria  re- 
sistant. Disadvantages  of  the  TFM  types  include: 
more  expensive,  needs  carbon  prefilter,  and  a  tend- 
ency to  foul.  (See  also  W89- 13269)  (Lantz-PTT) 
W89-13282 


PERFORMANCE  AND  APPLICATION  OF  UL- 
TRAVIOLET LIGHT  SYSTEMS. 

Ideal  Horizons,  Inc.,  Rutland,  VT. 
C.  Foust. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  69-70. 

Descriptors:  'Disinfection,  'Water  treatment,  'Ul- 
traviolet radiation,  Performance  evaluation,  Drink- 
ing water,  Maintenance,  Microbiological  studies, 
Protozoa,  Bacteria. 

The  increasing  demand  for  high  quality  water, 
combined  with  the  reduction  in  quality  of  available 
water  sources,   has  caused   an   upsurge  in  water 
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treatment  technology.  The  effectiveness  of  ultra- 
violet (UV)  as  a  preferential  microbiological  treat- 
ment should  be  evident  in  its  choice  as  the  disin- 
fectant in  over  2,000  cities  in  Europe.  UV  light 
accomplishes  this  without  using  harmful  chemicals, 
some  of  which  when  used  can  lead  to  the  forma- 
tion of  harmful  secondary  chemical  products,  such 
as  trihalomethanes  (THMs).  Most  common  patho- 
genic microorganisms  have  been  tested  for  their 
sensitivity  to  UV  light,  and  the  results  have  been 
published  in  various  publications.  E  coli  will  be 
reduced  to  a  0.0001  survival  ratio,  if  treated  in 
most  commercially  available  units.  Giardia  lamblia 
has  a  survival  ratio  of  0. 1  with  twice  the  treatment 
available  in  most  commercial  units.  The  recom- 
mended dosage  of  UV  is  at  least  16,000 
microwatts/sec/sq  cm.  Presently,  most  manufac- 
turers treat  with  a  dosage  of  30  to  35,000 
microwatts/sec/sq  cm.  These  dosage  rates  are  ca- 
pable of  a  four-log  reduction,  which  means  that 
incoming  water  would  be  effectively  99.99%  treat- 
ed. Application  of  the  available  technology  is  quite 
simple  and  easily  quantified.  Start-up  and  mainte- 
nance of  these  units  is  quite  simple.  After  installa- 
tion and  any  breach  of  the  system,  the  downstream 
piping  should  be  sterilized.  Normally  the  unit  re- 
quires annual  servicing,  which  consists  of  cleaning 
the  parts  and  replacing  the  bulb.  (See  also  W89- 
13269)  (Lantz-PTT) 
W89-13283 


PRECOAT  CARBON  FILTERS  AS  BARRIERS 
TO  INCIDENTAL  MICROBIAL  CONTAMINA- 
TION. 

Everpure,  Inc.,  Westmont,  IL. 
P.  Regunathan,  W.  H.  Beauman,  and  D.  J.  Jarog. 
IN:    Proceedings:    Conference    on    Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  71-80,  15  fig,  9  tab,  14  ref. 

Descriptors:  'Carbon  filters,  'Microbiological 
studies,  'Water  treatment,  'Filtration,  'Activated 
carbon,  Contamination,  Silver,  Viruses,  Protozoa, 
Bacteria. 

The  microbiological  characteristics  of  point-of-use 
(POU)  filters  have  been  a  source  of  concern  in  the 
minds  of  many  in  the  regulatory,  utility,  and  aca- 
demic fields.  These  concerns  have  centered  around 
the  possible  growth  of  bacteria  in  various  POU 
devices,  particularly  carbon  filters,  and  the  proba- 
ble effect  of  such  growths  on  the  health  of  the 
consuming  public.  This  study  investigates  the  role 
of  a  POU  precoat  carbon  filter  as  a  final  barrier  to 
microbial  contamination  that  may  otherwise  inad- 
vertently reach  the  consumer.  POU  precoat  filters 
belong  to  a  family  of  POU  fine-filtering  devices 
that  includes,  besides  precoat  filters,  carbon  block 
filters  made  from  powdered  carbon,  ceramic  filters 
manufactured  with  controlled  fine  pores,  pleated 
membrane  filters  with  absolute  ratings,  and  reverse 
osmosis  membrane  systems.  All  these  devices  are 
usually  rated  as  capable  of  filtering  down  to  1 
microgram  or  less.  Data  presented  show  significant 
and  consistent  reductions  by  these  precoat  filters  of 
coliforms  (about  99%),  enteric  viruses  (about 
99%),  and  protozoan  cyst/surrogates  (>  99.9%). 
Silver  in  precoat  carbon  filters  lowers  coliform 
levels  at  least  1  log  more  than  the  standard  precoat 
filters.  The  decision  to  use  R2A  agar  at  25  to  28  C 
for  seven  day  incubation  procedures  instead  of 
SPC  agar  pour  plates  at  25  C  for  two  days  is  not 
trivial.  Not  only  does  the  new  HPC  procedure 
yield  1/2  to  1-1/2  logs  higher  counts,  it  also  favors 
a  different  population,  leading  to  different  overall 
conclusions.  Silver  appears  to  effectively  control 
the  filter  effluent  HPC  levels  that  are  found  grow- 
ing in  R2A  media  incubated  at  25  to  28  C.  Proper 
comparisons  of  all  data  indicated  silver  as  bacter- 
iostatic in  precoat  carbon  filters.  Precoat  filters 
with  or  without  silver  appear  to  act  as  barriers  to 
incidental  microbial  contamination  because  they  do 
confer  some  measurable  microbial  contamination 
of  potable  water  supplies  that  are  normally  safe. 
(See  also  W89-13269)  (Lantz-PTT) 
W89- 13284 


MICROBIOLOGICAL  STUDIES  OF  GRANU- 
LAR ACTD/ATED  CARBON  POINT-OF-USE 
SYSTEMS. 

Environmental    Protection    Agency,    Cincinnati, 


OH.  Drinking  Water  Research  Div. 
D.  J.  Reasoner. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  81-83,  2  ref. 

Descriptors:  'Activated  carbon,  'Adsorption, 
'Water  treatment,  'Granular  activated  carbon, 
•Microbiological  studies,  'Filtration,  Bacteria, 
Public  health,  Organic  carbon,  Chloroform. 

Activated  carbon,  powdered  (PAC)  or  granular 
(GAC),  has  been  used  in  water  treatment  for  many 
years,  primarily  to  remove  tastes  and  odors.  An 
aspect  of  GAC  POU  treatment  devices  that  has 
been  of  concern  to  the  Drinking  Water  Research 
Division  of  the  US  EPA  in  Cincinnati,  is  the  long- 
term  microbiological  quality  of  the  product  water 
from  such  devices.  The  first  phase  of  studies  on  the 
microbiological  characteristics  of  carbon  POU  fil- 
ters was  begun  in  1977.  This  phase  examined  four 
carbon  POU  filters  for  variations  in  bacterial 
counts,  heterotrophic  plate  count  (HPC),  total  or- 
ganic carbon  (TOC),  and  chloroform  (CHC13) 
levels.  In  addition,  one  filter  was  installed  on  a 
low-flow  drinking  water  fountain,  and  bacteriolog- 
ical quality  and  THM  content  of  the  product  water 
were  monitored  weekly.  HPC  levels  in  the  ef- 
fluents from  the  carbon  filters  were  always  higher 
than  the  bacterial  levels  of  the  influent  tap  water. 
Total  organic  carbon  removal  appeared  to  be  mini- 
mal because  influent  TOC  levels  were  always  <  2 
mg/L  (2  ppm)  and  effluent  levels  were  within  0.1 
to  0.3  mg/L  of  the  influent  levels  one  day  after 
installation.  The  initial  percentage  removal  of 
CHC13  ranged  from  100%  down  to  about  55%, 
and  decreased  with  time  over  a  period  of  20  weeks. 
By  the  end  of  the  20-week  test  period,  effluent 
CHC13  concentrations  for  three  of  the  test  filters 
exceeded  influent  CHCL3  concentration,  while  the 
fourth  filter  unit  was  still  removing  about  20%  of 
the  influent  CHCL3.  The  second  phase  examined 
four  additional  GAC  POU  filters  designed  to  be 
installed  as  stationary  filters  under  a  kitchen  sink 
on  the  cold  water  line  to  a  common  mixing  faucet. 
Variations  in  HPC  levels  in  the  product  water 
between  morning  and  afternoon  samples  from  the 
lost  filters  were  similar  to  found  during  the  first 
phase  study.  Additionally,  it  was  shown  that  stag- 
nation periods  from  several  hours  to  several  weeks 
resulted.  The  third  phase  of  the  GAC  POU  study, 
currently  nearing  completion,  was  designed  to  ex- 
amine GAC  POU  treatment  units  intended  to  be 
installed  as  third-faucet  units,  treating  only  water 
for  drinking  and  cooking,  not  all  of  the  water 
going  to  the  main  kitchen  faucet.  The  general 
implications  of  the  studies  conducted  are  that  all 
GAC  POU  devices  become  generators  of  bacteria 
due  to  the  large  surface  area  exposed  to  the  water, 
and  due  to  adsorption  of  nutrients  from  the  water 
that  bacteria  are  able  to  use  for  growth.  However, 
the  potential  for  adverse  human  health  effects  from 
ingestion  of  large  numbers  of  HPC  bacteria  in 
water  appears  to  be  low.  (See  also  W89-13269) 
(Lantz-PTT) 
W89-13285 


HEALTH  STUDIES  OF  AEROBIC  HETERO- 
TROPHIC BACTERIA  COLONIZING  GRANU- 
LAR ACTIVATED  CARBON  SYSTEMS. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Office  of  Research  and  Development. 
A.  D.  Dufour. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  84-87,  3  tab,  12  ref. 

Descriptors:  'Aerobic  bacteria,  'Granular  activat- 
ed carbon,  'Water  treatment,  'Activated  carbon, 
'Public  health,  'Filtration,  Bacteria,  Contamina- 
tion, Microbiological  studies,  Drinking  water,  He- 
terotrophic bacteria. 

Aerobic  heterotrophic  bacteria  are  ubiquitous  in 
the  aquatic  environment.  These  bacteria  occur  in 
drinking  water  at  densities  as  high  as  several  hun- 
dred thousand  per  milliliter  in  some  cases,  and  they 
provide  a  constant  seed  for  devices  used  to  treat 
potable  water  at  its  point-of-use  (POU).  Granular 
activated  carbon  (GAC)  filters,  in  this  regard,  are 
of  special  interest  because  of  their  increased  use  by 
the  general  population  and  because  they  have  the 


capacity  to  adsorb  bacteria  from  water.  Once  ad- 
sorbed on  the  GAC  filter,  the  bacteria  are  able  to 
multiply  to  even  higher  densities  than  observed  in 
the  influent  water  and  they,  in  turn,  slough  off  into 
the  effluent  water.  Gram  negative  bacteria  are 
predominant,  just  as  in  the  water  distribution  sys- 
tems. An  epidemiological  study  conducted  by  Yale 
University  was  supported  by  the  EPA  in  order  to 
determine  if  adverse  health  effects  are  associated 
with  GAC  filter  use.  Two  types  of  filters  were 
used  in  the  study.  One  was  a  faucet-type  filter  that 
attaches  to  the  tap  with  a  special  adapter.  The 
filter  was  activated  by  turning  a  valve  that  directed 
the  water  through  the  GAC  bed.  The  second  type 
of  filter  was  a  bypass-type  that  tapped  directly  to 
the  cold  water  line  and  delivered  the  water 
through  a  separate  tap  attached  to  the  sink.  One 
interesting  results  of  the  monitoring  was  the  high 
initial  densities  of  heterotrophs  observed  in  the 
water  samples  taken  from  the  faucet  filter  housing 
units  without  carbon.  The  greatest  exposure  to 
heterotrophic  bacteria  occurred  with  the  bypass 
filters.  The  exposure  to  heterotrophic  bacteria  was, 
on  the  average,  about  20  times  greater  for  bypass- 
filter  users  than  for  control  groups  exposed  to 
heterotrophic  bacteria  in  unfiltered  tap  water.  The 
faucet-type  filter  effluents  contained  about  12  times 
more  heterotrophs  than  were  found  in  the  tap 
water.  However,  the  heterotrophic  bacterial  densi- 
ties in  the  bypass  and  faucet-filter  effluents  exceed- 
ed that  of  the  blank  filter  housing  units  by  factors 
of  only  six  and  four,  respectively.  Thus,  the  expo- 
sure differences  were  not  as  great  when  the  faucet 
housing  only  group  was  used  as  a  control  popula- 
tion, as  was  the  case  in  this  study.  The  means  of 
the  heterotroph  densities  of  both  the  faucet-type 
and  bypass-type  filters  were  statistically  significant 
from  the  mean  density  of  heterotrophs  observed  in 
the  blank  housing  unit  effluents.  (See  also  W89- 
13269)  (Lantz-PTT) 
W89- 13286 


ACTD/ATED  ALUMINA  FOR  POU/POE  RE- 
MOVAL OF  FLUORIDE  AND  ARSENIC. 

Water  Treatment  Engineers,  Scottsdale,  AZ. 
R.  L.  Lake. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  88-89,  8  ref. 

Descriptors:  'Arsenic,  'Fluorides,  'Water  treat- 
ment, 'Alumina,  Drinking  water,  Hydrogen  ion 
concentration,  Chemical  reactions,  Filtration,  Ion 
exchange. 

For  the  past  144  years,  point-of-use  (POU)/point- 
of-entry  (POE)  applications  have  been  treating 
high  fluoride  and/or  arsenic  water  with  activated 
alumina  (AA).  Each  AA  system  may  require  a 
different  approach  with  respect  to  installation, 
monitoring,  and  servicing.  To  monitor  fluoride 
reduction  systems,  a  spectrophotometer  and 
SPADNS  reagent  are  used,  which  is  simple,  inex- 
pensive, and  can  be  performed  in  the  field.  Arsenic 
has  no  simple  field  test,  but  fortunately  all  tested, 
arsenic-bearing  waters  also  contain  fluoride.  Since 
fluoride  breakthrough  occurs  before  arsenic,  test- 
ing for  fluoride  can  exchange  units  before  arsenic 
breakthrough.  Activated  alumina  is  primarily  a 
hydrated  aluminum  oxide  (A1203),  which  has  been 
heated  to  a  temperature  of  300  to  700  C.  AA  is  an 
ion  exchanger  with  the  capacity  of  exchanging 
both  anions  and  cations.  Activated  alumina  such  as 
ALCOA  F-l  or  Kaiser  Chemical  A-2  should  be 
pretreated  before  incorporation  into  a  POU 
system.  Pretreatment  consists  of  a  thorough  back- 
wash and  acid  wash.  Aqueous  state  AA  will  have  a 
pH  of  9  to  10  and  should  be  acid  washed  with  a  pH 
2  sulfuric  acid  solution  to  a  pH  of  5  to  6.  Back- 
washing  is  essential  to  remove  the  dust  and  fines  in 
the  material.  A  regeneration  method  that  gives 
uniformly  good  results  has  been  recently  devel- 
oped. The  process  entails  allowing  complete  re- 
placement of  the  sorbate  F(-),  As04(-3),  etc.,  with 
OH(-)  and  complete  neutralization  of  the  basic 
state  AA  with  acid.  Both  of  these  reactions  are 
time  dependent,  and  allowing  sufficient  time  for 
completion  is  the  key  to  the  success  of  this  method. 
The  steps  in  regeneration  are:  (1)  backwash;  (2) 
upflow  regeneration;  (3)  soak;  (4)  neutralization; 
(5)  soak;  and  (6)  final  backwash  and  refill.  This 
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study  illustrates  that  POU  treatment  is  a  cost  effec- 
tive method  of  treatment  in  situations  where  the 
cost  of  central  treatment  would  be  prohibitive. 
(See  also  W89- 13269)  (Lantz-PTT) 
W89-13287 


MODELLING  POINT-OF-ENTRY  RADON  RE- 
MOVAL BY  GAC. 

Maine  Univ.,  Orono. 
J.  D.  Lowry,  and  S.  B.  Lowry. 
IN:    Proceedings:    Conference    on    Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  90-98,  7  fig,  3  tab,  28  ref. 
EPA  Grant  R8 108290. 

Descriptors:  'Activated  carbon,  *Granular  activat- 
ed carbon,  *Radon,  'Water  treatment,  'Filtration, 
Adsorption,  Drinking  water,  Public  health,  Model 
studies. 

A  first  order  model  accurately  describes  the  ad- 
sorption/decay steady  state  removal  of  222-Radon 
(222-Rn)  by  granular  activated  carbon  (GAC).  A 
single  design  constant,  K  sub  ss,  can  be  used  to 
rank  a  given  GAC  type  of  222-Rn  removal.  The 
ranking  of  a  carbon  for  steady  state  performance 
does  not  appear  to  be  related  to  its  ranking  accord- 
ing to  an  adsorption  isotherm.  There  is  a  significant 
range  of  the  design  constant,  K  sub  ss,  for  the 
carbons  tested  to  date,  making  the  selection  of  the 
correct  GAC  important.  This  is  especially  true  for 
small  public  water  supply  applications,  where  eco- 
nomics are  more  sensitive  to  vessel  size.  More  than 
99%  reduction  of  222-Rn  is  possible  with  an  effec- 
tive GAC.  The  progeny  of  222-Rn  make  it  impor- 
tant to  consider  the  location  of  and  protective 
shielding  for  a  GAC  bed,  to  minimize  increased 
gamma  exposure  over  background  levels.  Limited 
data  indicate  a  possible  premature  fouling  of  ap- 
proximately 3-5%  of  existing  GAC  units.  The 
reason  for  this  decreased  removal  in  these  installa- 
tions is  unknown  and  should  be  investigated.  (See 
also  W89- 13269)  (Lantz-PTT) 
W89-13288 


POINT-OF-ENTRY  ACTIVATED  CARBON 
TREATMENT  LAKE  CARMEL--PUTNAM 
COUNTY. 

New  York  State  Dept.  of  Health,  Albany.  Bureau 
of  Public  Water  Supply  Protection. 
G.  A.  Stasko. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  99-105,  2  fig,  8  tab. 

Descriptors:  'Water  treatment,  'Lake  Carmel, 
'Activated  carbon,  'Filtration,  Costs,  New  York, 
Bacteria,  Organic  compounds,  Inorganic  com- 
pounds, Drinking  water,  Public  health. 

Lake  Carmel  is  a  small  lake  located  about  80  km 
north  of  New  York  City.  In  the  1970s,  some  of  the 
residents  complained  about  petroleum  odors  in 
their  water.  The  residents  believed  that  the 
groundwater  was  contaminated  from  a  petroleum 
spill  or  from  a  waste  site.  However,  as  a  result  of 
investigations,  it  was  concluded  that  the  residents 
had  contaminated  their  own  water  supplies  by 
localized  petroleum  leaks  and  spills,  and  by  the 
chemicals  flushed  into  their  septic  systems.  Water 
quality  analyses  of  the  water,  with  respect  to  bac- 
terial contamination,  organic  chemicals,  and  inor- 
ganic chemicals,  further  indicated  that  water  treat- 
ment was  needed.  The  health  department  worked 
closely  with  consultants  to  develop  a  water  treat- 
ment system  that  would  adequately  treat  the  water 
and  would  satisfy  all  regulatory  concerns.  The 
treatment  system  consists  of:  a  raw  water  tap  locat- 
ed immediately  after  the  homeowner's  pressure 
tank  used  to  collect  untreated  water  samples;  two 
5-micrometer  cartridge-type  prefilters  in  parallel  to 
prevent  the  activated  carbon  filters  from  clogging 
due  to  particulate  matter;  two  activated  carbon 
filters  in  series;  a  valving  arrangement  is  provided 
to  allow  for  water  use  during  the  cylinder  chang- 
ing procedure;  pressure  gauges  are  provided  before 
and  after  the  treatment  system  to  determine  head 
loss  across  the  system;  and  ultraviolet  light  disin- 
fection is  provided  after  the  activated  carbon  units 
to  destroy  bacteria  that  break  through  the  filter 
system.  For  the  first  four  years  of  operation,  the 


annual  cost  for  operation,  maintenance,  and  moni- 
toring has  been  $250  per  treatment  system.  The 
annual  charge  has  recently  been  raised  to  $320  per 
year  aid  on  a  quarterly  basis.  This  amounts  to  a 
total  annual  budget  of  $20,480  for  the  district.  The 
system  appears  to  be  performing  satisfactorily. 
(See  also  W89- 13269)  (Lantz-PTT) 
W89-13289 


COMMUNITY    DEMONSTRATION    OF    POU 
SYSTEMS  REMOVAL  OF  ARSENIC  AND  FLU- 
ORIDE: SAN  YSIDRO,  NEW  MEXICO. 
Leedshill-Herkenhoff,  Inc.,  Albuquerque,  NM. 
K.  Rogers. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  106-110,  1  tab. 

Descriptors:  'Reverse  osmosis,  'Water  treatment, 
♦Arsenic,  'Fluorides,  San  Ysidro,  New  Mexico, 
Economic  aspects,  Water  quality,  Drinking  water, 
Public  health,  Monitoring. 

San  Ysidro  is  a  small,  rural  village  of  approximate- 
ly 200  people  located  in  the  north  central  part  of 
the  State  of  New  Mexico,  approximately  50  min- 
utes north  of  Albuquerque.  The  village  water 
supply  is  collected  in  an  infiltration  gallery  into 
which  groundwater  is  drawn.  This  local  ground- 
water contains  leachate  from  geothermal  activity 
in  the  area's  abundant  mineral  deposits  and  is 
therefore  high  in  mineral  content.  The  groundwat- 
er exceeds  the  standards  and/or  maximum  con- 
taminant levels  (MCLs)  for  arsenic,  fluoride,  iron, 
manganese,  chloride,  and  total  dissolved  solids.  A 
number  of  alternatives  have  recently  been  investi- 
gated by  engineers  to  aid  the  village  in  obtaining  a 
higher  quantity  and  quality  of  water.  When  the 
village  first  was  found  to  be  in  violation  of  the  Safe 
Drinking  Water  Act  (SDWA)  for  levels  of  arsenic 
and  fluoride  in  the  water  supply,  four  deep  test 
wells  were  drilled  to  determine  if  there  was  a 
better  source  of  water  available.  The  best  of  those 
wells  only  had  water  equal  in  quality  to  the  water 
inn  the  infiltration  gallery.  A  variance  from  the 
SDWA  for  arsenic  and  fluoride  was  granted  to  the 
village  while  research  was  performed  to  determine 
an  economical  and  effective  solution  to  the  con- 
taminant problem.  The  treatment  systems  studied 
were  activated  alumina  and  reverse  osmosis  (RO). 
Central  and  point-of-use  (POU)  treatment  were 
considered.  Central  treatment  of  the  entire  water 
supply  was  not  considered  feasible  for  many  rea- 
sons. Since  arsenic  and  fluoride  are  only  consid- 
ered harmful  in  water  used  for  human  consump- 
tion, a  POU  unit  for  treatment  was  needed  for  only 
water  used  for  drinking  and  cooking.  Many  factors 
made  the  decision  to  try  POU  units  in  the  individ- 
ual homes  a  fairly  easy  one.  Once  it  was  deter- 
mined that  POU  RO  might  be  a  good  solution  for 
the  village,  an  ordinance  was  passed  by  the  village 
which  made  the  use  of  village  water  contingent 
upon  installation  of  the  RO  unit  in  the  home. 
Currently,  70  units  are  available  for  testing  on  this 
project.  There  are  a  few  units  in  unoccupied  homes 
which  the  village  has  been  reluctant  to  take  the 
initiative  to  remove.  The  70  units  are  tested  every 
other  month  for  arsenic  and  fluoride  and  approxi- 
mately every  three  to  four  months  for  chloride, 
iron,  and  manganese.  Disadvantages  of  the  project 
include:  high  sampling  costs;  training  must  be  con- 
ducted for  new  members  of  the  community;  and, 
do-it-yourself  plumbers.  Advantages  include:  aes- 
thetic water  improvement;  ease  of  installation;  and, 
least  expensive  alternative.  (See  also  W89- 13269) 
(Lantz-PTT) 
W89- 13290 


FLORIDA'S  FUNDING  FOR  CONTAMINA- 
TION CORRECTION. 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee. 
G.  Dykes. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  111-112. 

Descriptors:  'Activated  carbon,  'Filtration,  'Cost 
analysis,  'Florida,  'Water  treatment,  'Granular 
activated  carbon,  Water  quality,  Drinking  water, 
Ethylene  dibromide,  Drinking  water,  Organic 
compounds,  Benzene,  Hydrocarbons. 


Carbon  filtration  has  been  found  to  be  a  satisfac- 
tory method  of  removing  ethylene  dibromide  from 
contaminated  supplies.  The  Florida  Department  of 
Environmental  Regulation  (FDER)  is  also  utilizing 
granular  activated  carbon  (GAC)  filters  in  correct- 
ing contamination  problems  created  by  leaking  un- 
derground petroleum  storage  tanks.  Current  test- 
ing indicates  that  GAC  will  remove  benzene  and 
other  hydrocarbons  and  thereby  solve  some  of  the 
problems  related  to  these  contaminants.  The  use  of 
point-of-entry  (POE)  solutions  must  consider  the 
long-term  cost  in  considering  the  economic  viabili- 
ty. The  cost  must  be  given  a  thorough  evaluation 
before  determining  that  POE  devices  are  to  be 
placed  on  all  residences  in  a  community.  It  is 
always  gratifying  when  a  permanent  solution  can 
be  found  and  the  utility  does  not  have  to  worry 
about  the  maintenance  problems  that  always  seem 
to  plague  these  small  installations.  The  present 
projected  cost  of  $12,000  per  house  with  a  Type  I 
connection  would  go  a  long  way  to  provide  a 
central  system  for  the  whole  community.  (See  also 
W89- 13269)  (Lantz-PTT) 
W89- 13291 


MONITORING  AND  MAINTENANCE  PRO- 
GRAMS FOR  POU/POE. 

National  Sanitation  Foundation,  Ann  Arbor,  MI. 
G.  E.  Bellen,  and  T.  G  Stevens. 
IN:    Proceedings:    Conference    on    Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  113-117,  5  tab,  15  ref. 

Descriptors:  'Water  quality  management,  'Man- 
agement planning,  'Water  treatment,  Monitoring, 
Water  quality  control. 

Providing  water  to  consumers  that  meets  the  US 
EPA  National  Primary  Drinking  Water  Regula- 
tions system  organization,  maintenance,  and  moni- 
toring. This  is  true  whether  central,  point-of-use 
(POU),  or  point-of-entry  (POE)  treatment  is  used. 
The  goals  for  protection  of  health  are  the  same 
regardless  of  the  method  used  to  attain  the  goals. 
While  POU  and  POE  technologies  are  not  recog- 
nized as  best  available  technologies  in  the  regula- 
tions, they  are  considered  to  be  acceptable  for  use 
if  specified  conditions  of  system  control,  monitor- 
ing, effectiveness,  and  public  health  protection  are 
assured.  Effective  and  reasonable  monitoring  and 
maintenance  programs  can  be  developed  to  meet 
the  requirements  of  the  regulations,  whether 
within  an  existing  water  system  organization  or  by 
means  of  an  organization  established  specifically 
for  operation  and  maintenance  of  POU/POE  sys- 
tems. For  water  treatment  professionals  with  expe- 
rience only  in  central  treatment,  it  may,  at  first, 
seem  extremely  difficult  to  achieve  comparable 
health  protection  with  POU  or  POE  devices. 
However,  as  experience  is  gained  with  new  ap- 
proaches to  community  treatment,  POU  or  POE 
water  treatment  districts  may  offer  attractive  bene- 
fits for  some  communities.  (See  also  W89- 13269) 
(Lantz-PTT) 
W89- 13292 


POINT-OF-USE  AND  POINT-OF-ENTRY 
TREATMENT  DEVICES  USED  AT  SUPER- 
FUND  SITES  TO  REMEDIATE  CONTAMINAT- 
ED DRINKING  WATER. 

Environmental  Protection  Agency,  Chicago,  IL. 
Region  V. 
S.  L.  Bianchin. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  118-128,  5  fig. 

Descriptors:  'Water  quality  control,  'Water  treat- 
ment, 'Drinking  water,  'Management  planning, 
Water  pollution  treatment,  Case  studies,  Illinois, 
Indiana,  Water  quality  management,  Superfund, 
Regulations. 

Hazardous  waste  is  one  of  this  nation's  greatest 
concerns.  In  response  to  that  concern.  This  law  is 
the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  (CERCLA),  re- 
ferred to  as  the  Superfund  Law  was  enacted  to 
deal  with  the  hazardous  waste  problem.  Over  two- 
thirds  of  the  Superfund  actions  to  date,  deal  with  a 
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contaminated  drinking  water  supply.  Where  the 
Safe  Drinking  Water  Act  (SDWA)  Standards  are 
applicable  to  the  Superfund  cleanup,  maximum 
contaminant  levels  (MCLs)  are  usually  used.  After 
a  site  is  included  on  the  National  Priority  List 
(NPL)  of  Superfund,  a  remedial  action  is  planned. 
As  a  short-term  response  to  alleviate  the  immediate 
danger  of  contaminated  drinking  water,  bottled 
water  is  routinely  utilized.  This  type  of  response  is 
most  often  used  in  a  removal  action.  In  the  interim, 
the  following  are  commonly  considered  alternative 
where  drinking  water  is  a  concern:  providing  bot- 
tled water;  provide  alternative  water;  installation 
of  point-of-use  (POU)  treatment  devices;  and  in- 
stallation of  point-of-entry  (POE)  treatment  de- 
vices. As  a  longer  term  response,  or  as  a  permanent 
remedy,  the  following  are  commonly  considered 
remedial  alternatives  for  a  contaminated  drinking 
water  supply:  connecting  to  a  community  water 
system;  provide  a  new  water  source  (well  or  sur- 
face); and  maintaining  individual  treatment  unit 
previously  installed.  Two  case  studies  which  utilize 
both  the  short-term  and  long-term  responses  to 
drinking  water  problems  are  presented.  The  first 
case  discussed  is  the  Byron  Johnson  Salvage  yard 
in  Byron,  IL,  and  the  second  is  the  Main  Street 
Well  Field  and  associated  actions  in  Elkhart,  IN. 
The  geohydrology  of  each  site  is  discussed,  fol- 
lowed by  in-depth  time  tables  of  the  actions  and 
alternatives,  studied  and  applied,  at  each  site.  (See 
also  W89- 13269)  (Lantz-PTT) 
W89- 13293 


NEW  DEVELOPMENTS  IN  POINT-OF-USE/ 
POINT-OF-ENTRY  DRINKING  WATER 
TREATMENT. 

Ametek,  Inc.,  Sheboygan,  WI. 
G.  L.  Hatch. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  129-135,  4  fig,  4  tab,  26  ref. 

Descriptors:  "Ion  exchange,  *Drinking  water, 
•Water  treatment,  *Halogenated  resins,  Resins, 
Performance  evaluation,  Halogens,  Disinfection, 
Water  quality. 

All  areas  of  point-of-use/point-of-entry  (POU/ 
POE)  water  treatment  technology  are  advancing 
rapidly.  Much  of  this  technology  is  based  on  newly 
engineered  systems,  which  by  redesigning  existing 
or  well  known  technologies,  can  solve  almost  any 
water  contamination  problem.  Use  of  halogenated 
resins  in  POU  water  disinfection  can  offer  a  unique 
opportunity  to  help  solve  some  of  the  current 
problems  associated  with  conventional  small-scale 
chlorination  disinfection  systems.  Some  advantages 
are:  no  electrical  connections  (depending  on  moni- 
toring requirements);  easy  to  install  and  service-no 
handling  or  storage  of  chemicals;  virtually  no 
'down'  time;  minimal  space  requirements;  more 
efficient  use  of  disinfectant;  and  potential  to  inte- 
grate well  with  other  POU  technology.  However, 
even  though  these  resins  have  remarkable  disin- 
fecting capabilities,  proper  design,  thorough  test- 
ing, and  prudent  application  are  absolutely  neces- 
sary to  assure  maximum  reliability  of  system  in 
which  they  are  used.  Currently  available  POU 
water  treatment  technology  can  be  properly  com- 
bined with  halogenated  resins  to  offer  another 
alternative  for  providing  microbiologically  safe 
drinking  water.  (See  also  W89-13269)  (Lantz-PTT) 
W89- 13294 


WATER  PURIFICATION  AND  WASTE  CON- 
CENTRATION BY  THE  VACUUM  FREEZING 
MULTIPLE  PHASE  TRANSFORMATION 
PROCESS  AND  ITS  EUTECTIC  EXTENSION. 

Calyxes  Research  and  Development  Corp.,  Albu- 
querque, NM. 

For  primary  bibliographic  entry  see  Field  3  A. 
W89-13383 


For  primary  bibliographic  entry  see  Field  2F. 
W89-12196 


MANAGEMENT  OF  WATER  QUALITY  IN 
THE  GREAT  BARRIER  REEF  MARINE  PARK. 

Great    Barrier    Reef    Marine    Park    Authority, 

Townsville  (Australia). 

S.  Woodley. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  31-38,  1989. 

Descriptors:  *Water  pollution  prevention,  *Great 
Barrier  Reef,  "Tourism,  'Water  quality  manage- 
ment, "Water  pollution  sources,  "Australia, 
Wastewater  disposal,  Nutrients,  Oil  spills,  Litter, 
Sedimentation,  Antifouling  compounds,  Zoning. 

In  recent  years  the  effects  of  chronic  pollution  on 
coral  reefs  has  become  more  widely  known  and 
the  need  for  preventative  action  more  pressing. 
Public  concern  about  pollution  effects  on  the 
Great  Barrier  Reef  has  grown  with  increasing 
tourism.  The  Great  Barrier  Reef  Marine  Park  Au- 
thority was  established  in  1975  as  the  principal 
agency  responsible  for  management  of  the  Park. 
The  functions  of  the  Authority  are:  to  make  rec- 
ommendations in  relation  to  the  care  and  develop- 
ment of  the  Park;  to  carry  out  and  arrange  for 
other  persons  or  institutions  to  carry  out  research 
and  investigations  relevant  to  the  Park;  to  prepare 
zoning  plans;  to  provide,  and  arrange  for,  the 
provision  of  educational,  advisory,  and  informa- 
tional services  relating  to  the  Park;  and  to  furnish 
advice  and  information  on  matters  relating  to  the 
Park,  including  agreements  and  financial  arrange- 
ments between  the  Commonwealth  and  Queens- 
land. The  main  water  quality  issues  which  affect  or 
might  affect  the  management  of  the  Park  include 
sewage  discharge,  nutrients,  toxic  contaminants,  oil 
spills,  litter  and  marine  debris,  sedimentation,  and 
antifouling.  The  Authority  has  to  ensure  that  the 
physical  environmental  effects  of  such  discharges 
are  kept  within  acceptable  limits  and  has  to  satisfy 
public  perceptions  of  apparent  impacts  on  water 
quality.  (Author's  abstract) 
W89- 12206 


MERCURY  FIXATION  IN  CONTAMINATED 
SEDIMENTS  AS  A  MANAGEMENT  OPTION 
AT  ALBANY,  WESTERN  AUSTRALIA. 

Western  Australia  Chemistry  Centre,  Perth.  Water 

Science  Lab. 

R.  S.  Schulz. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  45-51,   1989.   3  fig,   3  tab,   16  ref. 

Descriptors:  "Water  pollution  treatment,  "Sedi- 
ments, "Mercury,  "Iron,  "Australia,  Water  man- 
agement, Sea  grasses,  Princess  Royal  Harbor. 

Water  overlying  mercury  contaminated  sediments 
in  Princess  Royal  Harbor,  Albany,  was  found  to 
contain  up  to  0.8  microgram/L  of  Hg.  Using  con- 
taminated sediments  and  water  from  Princess 
Royal  Harbor,  experiments  were  carried  out  to 
remove  the  Hg  from  the  waterbody  and  fix  it  to 
the  sediment.  Treatment  with  metallic  Fe  reduced 
the  Hg  concentration  of  the  water  to  less  than  0. 1 
microgram/L  within  2  minutes  and  any  potential 
visual  pollution  from  the  oxidation  of  Fe  was  pre- 
vented by  a  sand  overlay.  The  sand  did  not  inter- 
fere with  the  lasting  effectiveness  of  the  Fe.  A  field 
trial  was  conducted  to  test  the  system  under  wind 
and  tidal  conditions  in  shallow  waters  of  Princess 
Royal  Harbour.  It  was  established  that  due  to  the 
sedimental  rework,  the  overlay  thickness  would 
have  to  be  increased  for  the  shallow  waters.  For 
deeper  waters  (>2  m),  the  system  is  expected  to 
give  good  results  over  sand  bottoms.  Seagrass  cov- 
ered areas  are  expected  to  yield  staining  problems 
due  to  ineffective  sand  overlay.  (Author's  abstract) 
W89- 12208 


SETTING  AND  ACHIEVING  WATER  QUAL- 
ITY CRITERIA  FOR  RECREATION. 

Gutteridge,  Haskins  and  Davey,  Melbourne  (Aus- 
tralia). 

J.  A.  Crockett,  K.  J.  Hartley,  and  W.  D.  Williams. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  71-76,  1989.  1  tab. 

Descriptors:  "Water  quality  control,  "Recreation, 
"Water  quality,  "Artificial  lakes,  "Canals,  "Water 
management,  Reviews,  Marinas,  Australia. 

Water-based  recreation  is  popular  in  Australia.  On 
the  coast  many  canal  estates  and  marinas  are  being 
constructed.  Australia's  arid  and  variable  climate 
introduces  unusual  problems  in  the  establishment 
of  inland  recreational  lakes.  In  setting  water  qual- 
ity criteria  what  is  achievable  must  be  balanced 
with  what  is  desirable  and  criteria  may  need  to  be 
varied  between  flood  and  dry  periods.  Greater 
emphasis  should  be  placed  on  understanding,  moni- 
toring and  managing  the  ecology  of  water-bodies. 
If  a  stable  ecology  is  maintained,  it  will  generally 
follow  that  water  quality  and  conditions  surround- 
ing the  water-body  will  be  acceptable  for  human 
use.  In  designing  man-made  inland  lakes  for  recre- 
ational use  in  Australia  the  following  factors  must 
be  considered:  (1)  impact  on  local  flora  and  fauna; 
(2)  development  of  aquatic  weeds;  (3)  suitable  fish 
species;  (4)  noxious  vertebrates;  (5)  birds,  which 
have  been  implicated  as  reservoirs  for  viruses 
which  affect  humans;  (6)  arboviruses,  transmitted 
to  man  by  arthropod  vectors,  usually  mosquitoes; 
(7)  nuisance  insects;  (8)  bathers  itch;  and  (9)  algal 
growth  problems.  In  developing  new  lakes  and 
canals  mathematical  modelling  must  be  carried  out 
to  provide  a  rational  basis  for  determining  water 
quality  criteria  and  the  necessary  management  ac- 
tions. (Sand-PTT) 
W89-12212 


MANAGEMENT  OF  RECREATIONAL  WATER 
QUALITY  IN  ESTUARIES  AND  COASTAL 
WATERS:  AN  INTEGRATED  STUDY. 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

D.  Fiddes,  and  T.  J.  Lack. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  83-92,  1989.  3  fig,  4  ref,  2  append. 

Descriptors:  "Wastewater  disposal,  "Estuaries, 
"Coastal  waters,  "Recreation,  "Water  pollution 
sources,  "Water  quality  standards,  "Water  pollu- 
tion prevention,  Wastewater  outfall,  Storm 
wastewater,  Wastewater  treatment  facilities,  Mod- 
eling studies,  Swimming,  England. 

Major  programs  are  being  undertaken  in  UK  coast- 
al areas  to  reduce  the  environmental  impact  of 
sewage  discharges  to  estuarine  and  coastal  waters. 
A  particular  requirement  is  compliance  with  the 
European  Communities  Bathing  Water  Directive. 
Experience  has  shown  that  cost-effective  environ- 
mentally acceptable  schemes  can  be  designed  in- 
corporating long  sea  outfalls  but  only  if  all  major 
sources  of  pollution  loading  are  considered  concur- 
rently and  sewer,  river  and  marine  modelling  tech- 
niques and  standards  harmonized.  To  develop  this 
integrated  approach,  the  UK  Water  Industry  has 
mounted  a  major  research  program.  The  resulting 
procedure  is  outlined  in  a  flow  chart  and  the 
concept  of  use  areas  and  associated  quality  stand- 
ards introduced.  The  need  for  regular  performance 
monitoring  of  outfalls  is  stressed.  A  principal 
source  of  pollutants  is  the  re-entrainment  of  sewer 
sediments.  The  results  of  the  modelling  studies 
have  generally  pointed  to  the  need  for  remedial 
works  within  the  body  of  the  sewage  system  to 
attenuate  storm  sewer  overflows  and  the  resulting 
pollution  and  improvement  in  the  effluent  quality 
of  inland  sewage  treatment  facilities.  (Sand-PTT) 
W89-12214 


5G.  Water  Quality  Control 


finite  element  analysis  of  con- 
trolled SALTWATER  INTRUSION  IN  HET- 
EROGENEOUS RESERVOJJtS. 

Tage  Sorensen,  Consulting  Engineers  Ltd. 


WATER  QUALITY  IN  RESIDENTIAL  TIDAL 
CANALS. 

Queensland  Dept.  of  Environment,  Conservation 

and  Tourism,  Brisbane  (Australia).  Div.  of  Water 

Quality. 

For  primary  bibliographic  entry  see  Field  5B. 
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LAKE  TINAROO  (AUSTRALIA):  TOWARDS  A 
MANAGEMENT  PLAN. 

Queensland  Water  Resources  Commission,  Mar- 
eeba  (Australia).   Far  Northern  Regional  Office. 
W.  D.  Souter,  and  J.  D.  Flanders. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  99-104,  1989.  1  fig. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


J 


Group  5G — Water  Quality  Control 

Descriptors:  'Water  quality  management,  'Lakes, 
♦Catchment  areas,  'Recreation,  'Tourism,  'Irriga- 
tion, 'Management  planning,  'Nutrients,  'Austra- 
lia, Agriculture,  Crops,  Lake  Tinaroo. 

Tinaroo  Falls  Dam  provides  a  water  supply  for 
irrigated  agricultural  production,  primarily  tobac- 
co, rice,  tree  and  horticultural  crops,  near  Mareeba 
in  Far  Northern  Queensland.  The  increasing  popu- 
larity of  Lake  Tinaroo  as  a  recreation  and  tourist 
venue  is  providing  impetus  for  a  management  plan 
to  be  prepared  for  the  lake.  Urban  and  agricultural 
use  of  the  catchment  has  caused  a  change  in  the 
trophic  state  of  the  lake.  The  competing  and 
emerging  issues  in  relation  to  a  sustainable,  healthy 
lake  are  discussed.  The  Queensland  Water  Re- 
sources Commission  sees  its  role,  as  lead  agency,  to 
bring  about  a  new  management  plan  for  the  lake 
and  its  catchment.  Steps  are  being  taken  to  move  in 
this  direction  through  coordinating  expert  advice 
and  involving  the  local  community.  The  Commis- 
sion has  established  an  Advisory  Committee  to: 
assess  the  trophic  status  of  the  lake;  identify  the 
nutrient  load  and  the  limiting  nutrient  on  the  lake 
and  in  the  receiving  waters;  project  the  nutrient 
loading  trend;  project  the  trophic  status  trend;  and 
outline  alternative  intervention  strategies  and  rec- 
ommend action.  (Sand-PTT) 
W89-12216 


EFFECTS  OF  SALINE  FLUSHING  TO  A  POL- 
LUTED ESTUARY  TO  ENHANCE  WATER 
QUALITY  STANDARDS. 

Deakin  Univ.,  Melbourne  (Australia).  Div.  of  Bio- 
logical and  Sciences. 

P.  M.  Nuttall,  B.  J.  Richardson,  and  P.  Condina. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  167-176,   1989.  6  fig,  3  tab,  17  ref. 

Descriptors:  'Estuaries,  'Eutrophication,  'Water 
pollution  treatment,  'Rehabilitation,  'Saline  water, 
•Water  quality,  'Flushing,  Macroinvertebrates, 
Phytoplankton,  Cyanophyta,  Fish,  Dissolved 
oxygen,  Submerged  plants,  Sand,  Silt,  Color, 
Odors,  Recreation,  Kananook  Creek,  Australia, 
Sediments. 

Kananook  Creek,  a  polluted  estuary  in  urban  Vic- 
toria, Australia,  was  monitored  for  water  quality 
data  over  a  7-year  period.  Prior  to  saline  flushing, 
low  species  diversity  dominated  by  high  numbers 
of  organic  pollution-tolerant  macroinvertebrates, 
phytoplankton  blooms  and  cyanobacterial  mats  oc- 
curred throughout  the  estuary  in  clearly  defined 
zones.  Low  dissolved  oxygen  levels  restricted  fish 
movement.  Sand  and  silt  deposition  in  the  estuary 
prevented  submergent  aquatic  plant  colonization, 
primarily  as  a  result  of  the  unstable,  shifting  nature 
of  the  substratum.  Subsequent  saline  flushing  at  a 
maximum  continuous  rate  of  150  megaliters/day 
saltwater  from  a  coastal  waterway  improved  qual- 
ity within  the  water  column  of  the  polluted  estu- 
ary. Although  flushing  reduced  the  incidence  of 
freshwater  species,  estuarine  fauna  and  flora  rapid- 
ly colonized  much  of  Kananook  Creek.  The  inci- 
dence of  phytoplankton  blooms,  water  discolora- 
tion and  odor  was  reduced  to  the  benefit  of  recrea- 
tion demands  placed  upon  the  creek.  Polluted  and 
unstable  sediments  continued  to  restrict  macroin- 
vertebrate  establishment  and  occasional  cessation 
in  flushing  for  pump  maintenance  caused  a  rapid 
deterioration  in  water  quality.  (Author's  abstract) 
W89-12225 


WATER  QUALITY  MANAGEMENT  AT  PALM 
MEADOWS  GOLF  COURSE  (AUSTRALIA)  BY 
LIMITED  TIDAL  EXCHANGE. 

Winders,  Barlow  and  Morrison  Pty  Ltd.,  Brisbane 

(Australia). 

C.  J.  Milligan,  and  A.  B.  McAlister. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  211-216,  1989.  3  fig,  1  tab. 

Descriptors:  'Artificial  lakes,  'Tidal  hydraulics, 
•Recreation,  'Water  quality  management,  'Mathe- 
matical models,  'Simulation,  Golf  course,  Model 
studies,  Cost  analysis,  Maintenance  costs. 

A  tidal  exchange  system  for  lakes  within  a  golf 
course  on  the  Queensland  Gold  Coast  was  de- 
signed and  constructed  to  maintain  aesthetic  appeal 


while  retaining  approximately  constant  water 
levels.  Secondary  objectives  of  minimal  mainte- 
nance, yet  ability  of  the  system  to  support  water- 
based  recreation,  were  also  defined.  To  achieve 
this,  a  simulation  of  potential  lake  layouts  and  their 
tidal  hydraulics  was  achieved  using  ESTRY,  a 
hydrodynamic  modelling  program.  Output  from 
the  model  defined  the  necessary  design  criteria. 
This  allowed  significant  cost  savings  in  civil  works 
to  be  achieved  during  construction  and  minimal 
ongoing  maintenance  costs  in  the  developed  golf 
course  complex.  Confirmation  of  fulfillment  of  the 
design  criteria  has  been  provided  by  the  satisfac- 
tory agreement  between  predicted  model  results 
and  actual  characteristics  of  the  lakes  and  the 
results  of  a  water  quality  monitoring  program. 
(Author's  abstract) 
W89- 12232 


REVIEW  OF  WATER  QUALITY  AND  MAN- 
AGEMENT PROBLEMS  IN  CANAL  ESTATES 
IN  WESTERN  AUSTRALIA. 

Waterworks  Commission,  Perth  (Australia). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-12233 


BIOLOGICAL    ASPECTS    OF    WATER    MAN- 
AGEMENT. 

Capricornia  Inst,  of  Advanced  Education,  Rock- 

hampton  (Australia).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12236 


WIMMERA  RD7ER  (VICTORIA,  AUSTRALIA: 
INCREASING  USE  OF  A  DIMINISHING  RE- 
SOURCE). 

Horsham  City  Engineer's  Dept.  (Australia). 

L.  Campbell. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  245-249,  1989.  1  fig. 

Descriptors:  'River  basin  development,  'Water 
quality  management,  'Water  resources  develop- 
ment, *Water  management,  'Recreation,  'Austra- 
lia, Water  quality,  Wimmera  River,  Weed  control, 
Lakes. 

The  Wimmera  River  is  central  Victoria's  most 
important  river,  rising  in  the  Grampians  National 
Park,  filling  storages  that  supply  the  major  water 
supply  to  the  vast  Wimmera  and  Mallee  regions.  It 
passes  through  the  Little  Desert  National  Park,  an 
area  of  significant  scenic,  recreation,  historical  and 
conservation  value  and  terminates  in  Victoria's 
largest  inland  freshwater  lakes  (lakes  Hindmarsh 
and  Albacutya).  The  brittleness  of  the  whole 
closed  Wimmera  River  system,  and  the  over-com- 
mittal of  the  water  resources  was  brought  to  the 
public's  attention  when  appeals  were  lodged 
against  the  proposal  to  license  a  discharge  of  high 
standard  secondary  effluent  from  an  extended  aer- 
ation oxidation  ditch  and  lagoon  treatment  facility 
at  Horsham.  Residents,  user  and  community 
groups,  municipal  councils  and  government  de- 
partments, aware  of  the  deterioration  of  the  Wim- 
mera River,  had  somewhere  to  focus  their  atten- 
tion. Victoria's  and  possibly  Australia's  longest 
environmental  appeal,  lasting  25  days,  and  a  state 
environment  protection  policy,  determined  that  all 
major  point  sources  of  nutrients  should  be  re- 
moved from  the  river.  More  resources  for  clearing 
of  unwanted  emergent  weeds,  more  facilities  for 
protection  of  Crown  Land  and  catchments  gener- 
ally, and  the  implementation  of  environmental 
summer  flows  as  piping  of  the  Wimmera-Mallee 
Stock  and  Domestic  Systems  proceeds,  are  all  re- 
quired. A  River  Management  Board  with  strength, 
wealth,  good  public  relations  and  a  dedication  to 
the  task  could  make  the  Wimmera  River  an  exam- 
ple for  all  Australia  and  a  tourist  attraction  of 
immense  value  to  the  region.  (Author's  abstract) 
W89-12237 


FROM  CANALS  TO  LAKES  IN  SOUTHEAST 
QUEENSLAND  (AUSTRALIA):  WATER  QUAL- 
ITY ASPECTS. 

T.  C.  Johnson,  and  S.  H.  Williams. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  261-265,  1989.  3  fig. 


Descriptors:  'Artificial  lakes,  'Canals,  'Water- 
ways, 'Lakes,  'Water  quality,  'Australia,  Design 
criteria,  Dissolved  oxygen,  Urban  planning,  Saline 
lakes. 

The  majority  of  waterway  based  residential  devel- 
opments in  southeast  Queensland  are  based  on  the 
tidally  restricted  lake  concept.  While  these  lakes 
have  so  far  behaved  satisfactorily  from  a  water 
quality  aspect,  at  this  stage  the  age  of  these  lakes  is 
insufficient  to  decide  whether  there  are  likely  to  be 
any  longer  term  problems.  It  would  appear  that 
provided  a  reasonable  amount  of  salinity  is  main- 
tained, and  nutrient  inflows  are  controlled  to  some 
extent,  no  significant  detrimental  effects  are  likely 
to  occur.  In  order  to  assure  adequate  water  quality, 
an  approach  has  been  adopted  of  adhering  to  a  list 
of  desirable  design  parameters.  The  first  require- 
ment is  that  the  lake  be  no  more  than  4  m  deep. 
This  will  normally  assure  that  adequate  mixing  will 
occur  to  maintain  good  dissolved  oxygen  contents 
over  the  depth  of  the  lake.  The  second  requirement 
is  that  the  designer  should  aim  for  a  through  flow 
water  exchange  system,  whether  the  exchange  is 
achieved  by  tidal  forcing  or  by  mechanical  pump- 
ing. In  situations  where  the  increase  in  tidal  com- 
partment is  not  restricted,  a  single  entrance  scheme 
can  be  used.  A  number  of  developments  which 
meet  these  criteria  are  presently  being  planned. 
The  deep  lake,  in  excess  of  5  m,  should  only  be 
adopted  as  a  last  resort.  The  satisfactory  operation 
of  existing  saline  lakes  of  this  type  has  more  to  do 
with  the  climatic  conditions  prevailing  in  southeast 
Queensland  than  with  any  satisfactory  consider- 
ation of  possible  problems.  More  research  and  test- 
ing is  required  before  an  adequate  data  base  of 
knowledge  is  available  to  assist  the  designers  of 
such  structures.  (Sand-PTT) 
W89-12240 


WATER  QUALITY  AND  MANAGEMENT  IN 
THE  GREAT  BARRDXR  REEF  MARINE  PARK. 

Great    Barrier    Reef    Marine    Park    Authority, 

Townsville  (Australia). 

For  primary  bibliographic  entry  see  Field  5B. 
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WATER  QUALITY  MANAGEMENT:  A  TOTAL 
CATCHMENT  MANAGEMENT  APPROACH. 

Parramatta  Dept.  of  Water  Resources  (Australia). 

Water  Resources  Management  Div. 

W.  J.  Hawkins,  and  D.  A.  Geering. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  2,  p  281-288,  1989.  5  tab,  2  ref. 

Descriptors:  'Water  quality  management,  'Water- 
shed management,  'Resources  management,  'Aus- 
tralia, Nymboida  River,  Murrumbidgee  River, 
Hawkesbury/Nepean  River. 

Water  quality  standards  set  in  the  past  have  not 
helped  resource  managers  in  the  decisions  that 
they  face  in  seeking  sustainable  development.  Re- 
source managers  are  looking  for  meaningful  infor- 
mation on  water  quality  so  as  to  evaluate  the 
resource,  set  priorities  for  action,  and  to  monitor 
progress.  Resource  managers  need  to  know  how 
water  quality  affects,  and  is  affected  by,  catchment 
use  and  activities.  Examples  of  three  wild  and 
scenic  rivers,  the  Nymboida,  Murrumbidgee,  and 
Hawkesbury/Nepean  River  systems,  demonstrate 
how  a  'Total  Catchment  Management'  approach  to 
resource  use  and  resource  protection  has  advan- 
tages for  water  quality  management.  (Author's  ab- 
stract) 
W89-12243 


WATER,  HEALTH,  RECREATION  AND  TOUR- 
ISM. 

Department  of  Community  Services,  Woden  (Aus- 
tralia). Environmental  Health  Section. 
A.  Wade. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  297-302,  1989.  7  tab,  14  ref. 

Descriptors:  'Recreation,  'Tourism,  'Water  qual- 
ity control,  'Public  health,  'Water  pollution  pre- 
vention, Estuaries,  Lakes,  Rivers,  Nonpoint  pollu- 
tion sources,  Land  use,  Licenses. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


Tourists  and  holiday  makers  have  a  closer  than 
'normal  living'  association  with  the  water  cycle. 
Tourists  are  particularly  sensitive  to  the  effects  of 
changing  water  quality.  The  health  effects  of 
water-based  recreational  pursuits  were  examined 
for  closed  or  controlled  recreational  waters  such  as 
swimming  pools,  spas,  slides  and  hydrotherapy 
pools,  and  open  recreational  waters  such  as  beach- 
es, estuaries,  lakes  and  streams.  For  the  controlled 
recreational  waters,  two  basic  requirements  are 
good  housekeeping  and  good  chemical  dosing 
practice.  This  requires  keeping  the  water  free  of 
debris,  providing  supervision  for  children,  main- 
taining equipment  and  filter  pumps,  maintaining 
the  proper  water  pH  and  levels  of  disinfectants. 
Open  recreational  waters  are  not  usually  amenable 
to  direct  treatment  to  improve  water  quality.  The 
strategy  needed  is  to  place  direct  controls  on  pol- 
luters. For  point-source  pollution,  discharges  to 
waterways  and  groundwater  can  be  controlled  by 
stringent  licensing  requirements.  For  non-point 
source  pollution  such  as  agricultural  runoff,  pollu- 
tion control  is  expensive  and  difficult  to  achieve. 
However,  environmental  damage  resulting  from 
uncontrolled  land  use  practices  is  being  slowly 
recognized  as  being  so  massive  as  to  justify  more 
controls.  The  tourist  industry  has  self-interest  in 
paying  close  attention  to  water  quality  problems 
and  must  invest  in  the  best  water  treatment  tech-- 
nology.  It  should  also  lobby  for  the  protection  of 
natural  waterways  and  waterbodies  and  indicate  to 
local  and  State  or  Territory  governments  the  costs 
of  not  requiring  effective  pollution  control  meas- 
ures. (Sand-PTT) 
W89-12245 


ECOLOGICAL  PROBLEMS  IN  CONNECTION 
WITH  SMALL  RIVERS  (EKOLOGICHESKIE 
PROBLEMY  EKSPLUATATSII  MALYKH 
REK). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

For  primary  bibliographic  entry  see  Field  4A. 

W89-12265 


MACROBENTHOS  IN  THE  COASTAL  ZONE 

OF  THE  BLACK  SEA  AFTER  CESSATION  OF 

WASTE  DISCHARGE  (MAKROBENTOS  PRI- 

BREZHNOI     ZONY     CHERNOGO     MORYA 

POSLE        PREKRASHCHENIYA         SBROSA 

STOCHNYKH  VOD). 

Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologii 

Yuzhnykh  Morei. 

M.  I.  Kiseleva. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  231, 

No.  1,  p  40-43,  1987.  1  fig,  1  tab,  5  ref.  English 

summary. 

Descriptors:  *Water  pollution  prevention,  *Water 
quality,  *Black  Sea,  'Benthos,  'Wastewater  dis- 
posal, Species  composition,  Population  density, 
Biomass,  Coastal  waters. 

Benthos  development  in  the  Black  Sea  coastal 
region  of  Yalta  was  compared  for  1969  (the  period 
of  wastewater  discharge)  and  1982  (six  yr  after 
discharge  ceased).  Species  composition  has  not 
changed  significantly.  The  species  community  co- 
efficients were  high  (up  to  50).  Density  of  the 
benthos  population  was  1.5-3  times  higher  and 
biomass  13-28  times  higher  in  1989  than  in  1969. 
The  Venis  gallina  community  typical  of  pure 
waters  has  formed  in  the  coastal  zone  at  depths  of 
10-20  m.  Judging  from  the  composition  and  quanti- 
tative development  of  the  benthos  the  degree  of 
pollution  in  the  region  has  decreased.  (Author's 
abstract) 
W89- 12268 


NEED  FOR  THE  INTRODUCTION  OF  A  NEW 

CATEGORY  OF  'NATURE  RESERVE'  IN  THE 

UKRAINE       REPUBLIC       TERRITORY       (O 

HEOBKHODIMOSTI  WEDNIIA  NOVOI  KA- 

TEGORII  ZAPOVEDNOSTI  NA  TERRTTORII 

UKRAENSKOI  SSR). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

For  primary  bibliographic  entry  see  Field  4C. 

W89-12270 


BIOTREATMENT  OF  DILUTE  CONTAMINAT- 
ED GROUND  WATER  USING  AN  IMMOBI- 
LIZED MICROBE  PACKED  BED  REACTOR. 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

R.  J.  Portier,  J.  A.  Nelson,  J.  C.  Christianson,  J.  M. 
Wilkerson,  and  R.  C.  Bost. 

Environmental  Progress,  Vol.  8,  No.  2,  p  120-125, 
May  1989.  4  fig,  8  ref. 

Descriptors:  'Decontamination,  'Cleanup  oper- 
ations, 'Microbial  degradation,  'Groundwater  pol- 
lution, 'Biological  treatment,  'Pesticides,  'Packed 
bed  reactor,  Activated  carbon,  Organic  com- 
pounds, Water  treatment,  Plug  flow. 

A  biological  treatment  process  employing  immobi- 
lized microbial  populations  was  field  tested  on 
contaminated  ground  water  having  dilute  concen- 
trations of  volatile  organics  and  organic  pesticides. 
The  process,  consisting  of  two  packed  bed  reactors 
in  series  containing  specific  adapted  microbial 
strains  immobilized  on  a  porous  diatomaceous 
earth  support,  was  operated  in  a  plug  flow  configu- 
ration over  a  90-day  period  at  a  flow  rate  of  80 
gallons  per  day.  Process  viability  of  this  multiple 
microbe/multiple  toxicant  treatment  approach  was 
determined  based  upon  comparisons  to  carbon  ad- 
sorption technology.  (Author's  abstract) 
W89-12300 


PHYSICAL  AND  CHEMICAL  BEHAVIOR  OF 
STABILIZED  SEWAGE  SLUDGE  BLOCKS  IN 
SEAWATER. 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12384 


COMPLEX  OPERATION  OF  TARP  MAIN- 
STREAM SYSTEM  SIMPLIFIED  BY  COMPUT- 
ER CONTROLS. 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-12397 


COMPUTERIZING  THE  PLANNING,  ANALY- 
SIS AND  MAINTENANCE  OF  WATER  SYS- 
TEMS. 

Psomas  and  Associates,  Santa  Monica,  CA. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-12398 


ECONOMIC    EFFECTS    OF    SALINITY    AND 
DRAINAGE  PROBLEMS. 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Resource 

Economics. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-12420 


DESALINIZATION      OF      AN      IRRIGATED, 
MOLE-DRAINED,  SALINE  CLAY  LOAM  SOIL. 

Agriculture    Canada,    Lethbridge   (Alberta).    Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  2G. 
W89-12429 


STUDIES  ON  ACTIVITY  RECOVERY  EN 
SOME  MERCURY-EXPOSED  FRESHWATER 
FISH  BY  USING  SELECTED  WEEDS. 

Vikram  Univ.,  Ujjain  (India).  School  of  Studies  in 

Zoology. 

S.  Shrivastava,  and  K.  S.  Rao. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  6,  p  840-846, 

June  1989.  3  fig,  1  tab,  12  ref. 

Descriptors:  'Fish  behavior,  'Water  quality  con- 
trol, 'Mercury,  'Aquatic  weeds,  'Decontamina- 
tion, 'Fish,  'Toxicity,  Aquatic  plants,  Floating 
plants,  Submerged  plants,  Fish  physiology,  Heavy 
metals,  India,  Water  pollution,  Population  expo- 
sure, Water  hyacinth. 

The  present  study  evaluated  the  relative  efficien- 
cies of  five  selected  weeds  in  mercury  toxicity 


removal,  suggesting  possible  methods  of  mercury 
removal  from  contaminated  aquatic  environments. 
Sarotherodon  mossambicus,  Heteropneustes  fossi- 
lis,  and  Puntius  sophore  were  selected  as  test  ani- 
mals. The  selected  weeds  were  Eichhornia,  Sal- 
vinia,  Hydrilla,  Vallisneria,  and  Marsilea,  which 
basically  represent  floating,  emergent,  and  sub- 
merged types.  The  weeds  were  allowed  to  remain 
in  the  experimental  water  with  the  toxicant  for  a 
period  of  48  hours.  The  fish  were  then  introduced. 
Twenty  to  30%  mortality  was  recorded  in  all  fish 
in  the  lethal  concentration  containing  Eichhornia, 
40  to  90%  mortality  was  recorded  with  Salvinia, 
and  70  to  100%  mortality  with  Vallisneria,  Hy- 
drilla, and  Marsilea.  Eichhornia  was  established  in 
this  group  as  the  weed  having  the  highest  capacity 
of  mercury  removal  from  the  medium.  Next  in 
order  were  Salvinia,  Hydrilla,  and  Vallisneria. 
Oxygen  consumption  rate,  opercular  movements, 
and  locomotory  activity  of  fish  were  observed  in 
different  experimental  groups.  These  observations 
also  support  that  the  weed  containing  group  were 
comparatively  under  less  toxicity  stress  of  mercu- 
ric chloride.  (Doria-PTT) 
W89- 12445 


CONSTRUCTION  OF  A  WATERTIGHT  DIA- 
PHRAGM BY  THE  BARRETTE  METHOD 
WITH  THE  USE  OF  A  BARRAGE  MACHINE. 

L.  A.  Golub. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  388-389,  January  1989.  2  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitelstvo,  No.  7,  p  17- 
18,  July  1988. 

Descriptors:  'Industrial  wastes,  'Rapid  excavation, 
•Groundwater  pollution,  'Groundwater  barriers, 
'Water  pollution  control,  Construction  equipment, 
Sludge  lagoons,  Linings,  Industrial  plants,  Ground- 
water management,  Agricultural  chemicals, 
Trenches,  Excavation,  USSR. 

Groundwater  protection  is  part  of  the  project  of 
reconstruction  and  expansion  of  a  fertilizer  plant  in 
the  USSR.  A  detailed  study  of  the  project  materi- 
als and  situation  at  the  plant  showed  that  the 
watertight  facings  of  the  sludge  ponds  have 
become  unfit  for  use,  and  a  territory  with  an  area 
of  1500  hectares  adjacent  to  the  industrial  enter- 
prise and  subsurface  waters  are  severely  polluted 
by  wastewaters  seeping  from  the  ponds.  Methods 
of  protecting  the  river  from  the  entry  of  water 
from  the  plant  territory  were  examined,  along  with 
possible  groundwater  treatment  programs.  The 
most  acceptable  solution  was  the  construction  of  a 
watertight  diaphragm,  with  a  length  of  4.5  km  and 
a  depth  of  12-15  m,  by  the  barrette  method  in  sand- 
clay  soils  with  an  inclusion  of  gravel,  along  the 
river.  The  barrage  machine  chosen  for  digging  the 
trench  and  constructing  the  curtain  is  highly  pro- 
ductive, performs  high-quality  trimming  of  the 
walls  and  bottom  of  the  trench,  and  eliminates  the 
need  for  additional  equipment  for  digging  a  pilot 
hole.  The  time  of  the  work  is  shortened  still  more 
due  to  the  fact  that  the  set  of  equipment  makes  it 
possible  to  prepare  the  clay  slurry  directly  in  the 
trench  zone  using  mainly  the  clays  being  excavated 
from  the  trench.  As  a  result  of  using  this  particular 
barrage  machine  in  the  construction  of  a  water- 
tight diaphragm,  an  annual  reduction  of  capital 
expenditures,  labor  expenditures,  and  project  time 
is  achieved.  (Fish-PTT) 
W89-12462 


ADMISSIBILITY  OF  DEVIATING  FROM  THE 
THOMA  CRITERION  WHEN  DESIGNATING 
THE  CROSS-SECTIONAL  AREA  OF  SURGE 
TANKS. 

For  primary  bibliographic  entry  see  Field  8C. 
W89-12465 


MATHEMATICAL  MODEL  OF  PHOSPHATE 
RELEASE  RATE  FROM  SEDIMENTS  CONSID- 
ERING THE  EFFECT  OF  DISSOLVED 
OXYGEN  IN  OVERLYING  WATER. 

Tokyo  Univ.  of  Fisheries  (Japan).  Dept.  of  Food 

Science  and  Technology. 

M.  Ishikawa,  and  H.  Nishimura. 

Water  Research  WATRAG,  Vol.  23,  No.  3,  p  351- 
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Group  5G — Water  Quality  Control 

359,  March  1989.  4  fig,  5  tab,  56  ref. 

Descriptors:  'Cycling  nutrients,  'Limiting  nutri- 
ents, 'Algae,  'Lakes,  'Water  quality  management, 
•Phosphates,  'Dissolved  oxygen,  'Oxygen  re- 
quirements, 'Mathematical  models,  Oxygenation, 
Iron  oxides,  Surface  water,  Diffusion  coefficient, 
Lake  sediments,  Japan,  Prediction. 

Phosphate  is  frequently  the  limiting  nutrient  for 
the  growth  of  algae  in  lakes,  hence  the  prediction 
of  phosphorus  input  into  lakes  is  necessary  for 
water-quality  management.  A  quantitative  model 
of  phosphate  release  rate  from  sediment  consider- 
ing the  effect  of  dissolved  oxygen  (DO)  in  overly- 
ing water  was  developed  and  compared  with  the 
experimental  data.  The  model  considered  the  diffu- 
sion, adsorption,  and  desorption  of  phosphate;  the 
diffusion,  oxygenation,  and  hydroxide  formation  of 
ferrous  iron;  and  the  bacterial  oxygen  consump- 
tion. The  phosphate  release  flux  was  obtained  as  a 
linear  decreasing  function  of  DO  in  the  overlying 
water.  The  critical  concentration  of  DO  in  the 
overlying  water  at  which  the  phosphate  release  is 
stopped  was  expressed  as  a  function  of  the  thick- 
ness of  the  oxygenation  layer  which  depends  on 
the  ferrous  iron  diffusion  coefficient.  The  predic- 
tion by  the  present  model  when  the  bacterial 
oxygen  consumption  rate  was  small,  was  favorably 
compared  with  the  observed  data  in  Lake  Tegan- 
uma.  (Author's  abstract) 
W89- 12489 


LAKE  AND  RESERVOIR  MANAGEMENT. 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12535 


SUBSTRATE  ASSOCIATED  MICROFAUNA. 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 12543 


EXPERIENCES  WITH  REDUCING  POINT 
SOURCES  OF  PHOSPHORUS  TO  LAKES. 

Canberra  Coll.  of  Advanced  Education,  Belconnen 
(Australia).  Water  Research  Centre. 
P.  Cullen,  and  C.  Forsberg. 

Hydrobiologia  HYDRB8,  Vol.  170,  p  321-336,  De- 
cember 1988.  1  tab,  72  ref. 

Descriptors:  'Water  pollution  control,  'Phospho- 
rus, 'Eutrophication,  'Pollution  load,  Lakes,  Cy- 
cling nutrients,  Performance  evaluation,  Limnolo- 
gy, Prediction,  Management  planning,  Decision 
making. 

Experiences  over  the  last  25  yr  have  demonstrated 
that  eutrophication  can  be  reversed,  and  that  phos- 
phorus is  most  often  the  nutrient  through  which 
control  should  be  exerted.  The  reduction  of  the 
external  load  of  phosphorus  to  a  eutrophic  lake  is  a 
necessary  condition  for  lake  restoration,  but  may 
not  in  itself  be  sufficient.  Three  main  response 
patterns  to  a  reduction  in  external  load  are  identi- 
fied. These  include  reduction  in  lake  phosphorus 
that  leads  to  sufficient  reduction  in  chlorophyll  to 
change  the  trophic  category,  to  make  the  lakes 
'less  eutrophic'  or  have  small  or  no  effect.  The 
factors  that  determine  the  actual  response  are  dis- 
cussed. It  is  clear  that  interventions  to  restore 
eutrophic  lakes  have  not  always  given  the  results 
expected.  Limnological  studies  are  necessary  for 
well-grounded  predictions.  Several  tools  are  em- 
ployed in  decision  making  prior  to  intervention; 
these  include:  N:P  ratio,  algal  growth  potential 
tests,  phosphorus  budget,  comparative  studies,  hy- 
drologic  models,  sediment  release  data,  and  pub- 
lished comparative  information.  (Author's  abstract) 
W89-12591 


TIME  SERIES  ANALYSIS  OF  WATER  QUAL- 
ITY DATA  IN  PEARL  RIVER,  CHINA. 

Hong   Kong   Univ.   Dept.   of  Civil   Engineering. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-12618 


EFFECTS  OF  ORGANIC  ENRICHMENT  ON 
MEIOFAUNA:  A  LABORATORY  STUDY. 

Naples    Univ.    (Italy).    Dipt.    Genetica,    Biologia 

Generale  e  Molecolare. 

R.  Sandulli,  and  M.  De  Nicola  Giudici. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

5,  p  223-227,  May  1989.  6  fig,  3  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Enrich- 
ment, 'Dissolved  solids,  'Bioindicators,  'Benthic 
fauna,  'Eutrophication,  Copepods,  Biomass, 
Aquatic  animals,  Cycling  nutrients,  Ecosystems, 
Nematodes,  Sludge. 

An  experiment  was  conducted  to  examine  the  ef- 
fects of  different  loadings  of  organic  enrichment  on 
meiobenthos  and,  in  particular,  on  its  most  abun- 
dant components,  nematodes  and  harpacticoid  co- 
pepods, to  assess  their  potential  as  environmental 
quality  indicators.  An  84  day  laboratory  experi- 
ment indicates  the  decline  of  intertidal  meiofauna 
abundance  may  be  directly  related  to  treatment 
level  and  time  of  exposure  to  sewage  sludges.  The 
observed  changes  revealed  a  marked  decrease  of 
nematodes  and  total  disappearance  of  mesobenthic 
harpacticoids  while  the  non-interstitial  copepod 
species  were  little  affected.  Results  support  the  use 
of  the  nematode/copepod  ratio  as  an  index  of 
organic  pollution,  and  its  used  could  be  enhanced 
by  considering  in  the  calculation  only  truly  inter- 
stitial species,  apparently  the  most  sensitive  to  en- 
vironmental stress,  since  differences  in  the  habitat 
requirements  of  nematodes  and  copepods  may  be 
essential  to  determine  their  response  to  organic 
enrichment.  (Friedmann-PTT) 
W89- 12646 


MAPPING  THE  ECOLOGICAL  IMPACT  OF 
HEAVY  METALS  ON  THE  ESTUARINE  POLY- 
CHAETE  NEREIS  DrVERSICOLOR  USING  IN- 
HERITED METAL  TOLERANCE. 

Hull  Univ.  (England).  Dept.  of  Applied  Biology. 
A.  Grant,  J.  G.  Hateley,  and  N.  V.  Jones. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
5,  p  235-238,  May  1989.  2  fig,  2  tab,  16  ref 

Descriptors:  'Physiological  ecology,  'Ecological 
effects,  'Polychaetes,  'Water  pollution  effects, 
'Bioindicators,  'Heavy  metals,  'Estuaries,  Toler- 
ance, Macroinvertebrates,  Zinc,  Trace  elements, 
Ecosystems,   Aquatic  animals,  England,   Copper. 

The  presence  at  a  particular  location  of  a  popula- 
tion of  a  species  that  has  shown  elevated  tolerance 
to  a  contaminant  is  evidence  of  an  ecological 
impact  by  that  substance  or  a  close  chemical  rela- 
tive. Tolerance  to  copper  and  zinc  in  the  poly- 
chaete  Nereis  diversicolor  is  inherited.  The  occur- 
rence of  metal  tolerant  individuals  of  this  species 
was  used  to  map  the  ecological  impact  of  contami- 
nation by  these  metals.  It  was  found  that  in  the 
chronically  contaminated  Restronguet  Creek, 
Cornwall,  England,  the  effect  of  zinc  is  restricted 
to  an  area  within  1  km  of  the  head  of  the  estuary 
and  becomes  negligible  by  the  estuary  mouth. 
Sediment  levels  of  more  than  1000  micrograms/g 
copper  and  3500  micrograms/g  zinc  can  be  of  no 
ecological  significance  for  this  species.  The  degree 
of  metal  tolerance  reduces  rapidly  as  the  level  of 
contamination  decreases,  suggesting  that  metal  tol- 
erant individuals  are  competitively  inferior  to 
normal  individuals  in  clean  environments.  (Fried- 
mann-PTT) 
W89- 12649 


VOLATILIZATION    OF    SELENIUM    BY    AL- 
TERNARIA  ALTERNATA. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12652 


HYBRIDIZATION  OF  DNA  PROBES  WTTH 
WHOLE-COMMUNITY  GENOME  FOR  DE- 
TECTION OF  GENES  THAT  ENCODE  MICRO- 
BIAL RESPONSES  TO  POLLUTANTS:  MER 
GENES  AND  HG(2-I-)  RESISTANCE. 
Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 


W89-12659 


OBSERVATIONS  ON  BLUE-GREEN  ALGAL 
BLOOMS  IN  THE  OPEN  WATERS  OF  LAKE 
VICTORIA,  KENYA. 

Kenya  Marine  and  Fisheries  Research  Inst., 
Kisumu.  Kisumu  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W 89- 12664 


LONG-TERM  DESTRATIFICATION  IN  AN  IL- 
LINOIS LAKE. 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

R.  K.  Raman,  and  B.  R.  Arbuckle. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  6,  p  66-71,  June  1989.  5 

fig,  7  tab,  4  ref. 

Descriptors:  'Limnology,  'Water  quality  control, 
•Lake  restoration,  'Illinois,  'Destratification,  'Or- 
ganoleptic properties,  'Water  supply,  'Water 
supply,  'Reservoirs,  Water  treatment,  Water  treat- 
ment facilities,  Drinking  water,  Municipal  water, 
Economic  aspects,  Taste,  Odors,  Cyanophyta, 
Oxygenation,  Iron,  Manganese,  Chlorine,  Cost 
analysis,  Operating  costs,  Maintenance. 

Lake  Eureka  was  created  in  1942  to  serve  as  a 
water  supply  source  for  Eureka,  111.,  but  because  of 
persistent  complaints  about  tastes  and  odors,  in 
1979  the  city  abandoned  the  lake  and  switched  to 
groundwater.  A  low-energy  mechanical  destrati- 
fier  installed  in  the  deepest  part  of  the  lake  and 
chelated  copper  sulfate  application  to  control  blue- 
green  algae  were  first  used  in  1981  to  improve 
water  quality.  The  aerator  has  destratified  the  lake 
and  maintained  adequate  oxygen  levels.  Iron  and 
manganese  concentrations  in  deep  water  have  been 
reduced  by  95  to  97  percent  from  the  predestratifi- 
cation  levels.  Chlorine  demand  values  have  been 
reduced  by  more  than  half,  and  the  problem-caus- 
ing blue-green  algae  have  been  brought  under  con- 
trol. The  city  reinstated  the  lake  as  its  water  supply 
source  in  April  1982  and  has  realized  a  50  to  60 
percent  saving  in  annual  plant  operating  costs  over 
the  past  six  years.  The  switch  in  supply  source 
resulted  in  a  significant  savings  in  power  and 
chemical  consumption,  particularly  lime  and 
carbon  dioxide.  The  change  in  raw  water  supply 
also  alleviated  several  operational  problems.  The 
volume  of  softening  sludge  decreased  significantly, 
resulting  in  less  sludge  storage  and  fewer  handling 
requirements.  Excessive  floe  carry-over  to  filter 
beds,  clogging  of  sludge  discharge  conduits,  and  a 
host  of  other  related  plant  maintenance  and  oper- 
ational problems  were  brought  under  control.  (Au- 
thor's abstract) 
W89-12695 


EVALUATION  OF  PRODUCTION  AND  DE- 
EUTROPHICATION  MEANS  AMONG  CYSTO- 
SEIRA  POPULATIONS  IN  A  SEA  EUTROPH- 
ICATION ECOSYSTEM  (OTSENKA  PRO- 
DUKTSIONNYKH  I  DEEVTROFIKATSION- 
NYKH  VOZMOZHNOSTEI  POPULIATSII 
TSISTOZIRY  V  MORSKOI  EVTROFIRMEMOI 
EKOSISTEME). 

Akademiya  Nauk  URSR,  Sevastopol.  Inst.  Biologii 
Yuzhnykh  Morei. 
S.  E.  Zavalko. 

Gidrobiologicheski  Zhurnal  GBZUAM,  Vol.  25, 
No.  1,  p  16-21,  1989.  6  fig,  1  tab,  10  ref.  English 
summary. 

Descriptors:  'Black  Sea,  'Eutrophication,  'Water 
pollution  control,  'Algae,  'Marine  algae,  Nitrogen 
removal,  Coastal  waters,  Aquatic  plants,  Cytoseira, 
Aquatic  productivity. 

Eutrophy  and  water  mobility  were  studied  for 
their  joint  effect  on  the  production  of  Cystoseira,  a 
natural  brown  algae  population  found  in  the  Black 
Sea.  Using  the  data  obtained,  the  possibility  of 
removing  nitrogen  from  the  eutrophied  ecosystem 
as  Cystoseira  phytomass  was  estimated.  A  decrease 
in  the  production  of  Cystoseira  populations  in  the 
eutrophied  ecosystem  and  the  elimination  of  the 
greater  portion  (90%)  of  the  produced  phytomass 
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indicated  that  Cystoseira  had  a  low  efficiency  as  a 
means  of  reversing  eutrophication.  Cystoseira  pro- 
duction may  be  three  times  as  high  and  may  attain 
the  level  of  non-eutrophied  ecosystems  under  a 
corresponding  increase  of  water  mobility.  Howev- 
er, water  mobility  in  the  coastal  zone  is  often  not 
intensive  enough  to  stimulate  the  production  of 
Cystoseira  population,  thus  causing  the  macro- 
phyte  depression  in  the  eutrophied  ecosystem.  The 
role  of  Cystoseira  as  a  supplier  of  phytomass  m  the 
marine  environment  in  complexes  with  phyto-and 
detritophages  is  of  greater  value  than  its  role  in 
reversing  eutrophication.  (Author's  abstract) 
W89-12717 

GLIMMER  OF  HOPE  FOR  STREAM  FISHER- 
IES DS  MISSISSIPPI. 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Wildlife  and  Fisheries. 

For  primary  bibliographic  entry  see  Field  81. 
W89-12746 

GROUNDWATER  CONTAMINATION:  PUMP- 
AND-TREAT  REMEDIATION. 

California  Univ.,  Los  Angeles.  School  of  Public 

Health. 

D.  M.  Mackay,  and  J.  A.  Cherry. 

Environmental        Science       and       Technology 

ESTHAG,  Vol.  23,  No.  6,  p  630-636,  June  1989.  3 

fig,  1  tab,  29  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution treatment,  'Cleanup,  *Site  remediation, 
Pump  wells,  Pump-and-treat,  Contamination. 

Reasons  are  explored  for  the  typically  slow  clean- 
up of  groundwater  contamination  by  organic 
chemicals  using  the  common  pump-and-treat  ap- 
proach. At  many  sites  of  significance,  a  relatively 
large  mass  of  contaminants  has  been  leaked, 
spilled,  or  disposed  into  the  subsurface,  and  in 
comparison  the  rate  of  contaminant  mass  removal 
by  pumping  wells  is  exceedingly  slow.  In  such 
cases,  the  pump-and-treat  option  is  best  thought  of 
as  a  management  tool  to  prevent,  by  hydraulic 
manipulation  of  the  aquifer,  continuation  of  con- 
taminant migration.  This  option  often  effectively 
shrinks  the  plume  toward  its  sources,  but  for  the 
shrinkage  to  persist,  it  is  necessary  to  continue 
pumping.  Even  if  contaminants  remain  in  some 
portions  of  the  aquifer,  it  is  often  possible  to  elimi- 
nate real,  potential,  or  perceived  risks  by  such 
hydraulic  influence.  However,  the  long-term  cost 
of  such  pumping  with  treatment  of  the  extracted 
water  is  often  high  whether  measured  in  dollars 
spent  for  system  operation  and  maintenance  or  in 
gallons  of  previously  uncontaminated  groundwater 
used  to  flush  out  the  contaminants.  At  quite  a  few 
sites,  the  dissolved  mass  of  organic  contaminants  in 
relatively  large  plumes  is  quite  small,  less  than  that 
present  in  one  drum  of  pure  chemical.  This  sug- 
gests that  seemingly  innocuous  and  often  unno- 
ticed leakages  or  spills  of  a  few  gallons  per  day  or 
less,  so  common  at  many  industrial  and  military 
sites,  may  pose  a  major  threat  to  groundwater. 
(Miller-PTT) 
W89-12756 


ECONOMIC  ANALYSIS  OF  WATER  HYA- 
CINTH PRODUCTION  AND  CONVERSION  TO 
1VIETHANE:  THE  POTENTIAL  FOR  LAKE 
RESTORATION. 

Florida  Univ.,  Gainesville.  Dept.  of  Food  and  Re- 
source Economics. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12762 


ACID  RAES  GAMES:  ENCENTTVES  TO  EXAG- 
GERATE CONTROL  COSTS  AND  ECONOMIC 
DISRUPTION. 

Wyoming  Univ.,  Laramie.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6B. 
W89- 12763 


PRACTICAL  CONSroERATIONS  ES  THE  SUR- 
FACTANT-AIDED MOBILIZATION  OF  CON- 
TAMINANTS IN  AQUIFERS. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 


neering. 

B.  W.  Vigon,  and  A.  J.  Rubin. 

Journal-Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  7,  p  1233-1240,  July  1989.  6 

fig,   4  tab,    17   ref.   EPA   Research  Project  No. 

R81 1732-01-0. 

Descriptors:  'Water  pollution  treatment,  *Oil  pol- 
lution, 'Surfactants,  'Aquifers,  'Groundwater  pol- 
lution, 'Cleanup  operations,  Surface  tension,  Soil 
organic  matter,  Desorption,  Adsorption,  Organic 
compounds. 

A  series  of  nonionic  surfactants  were  tested  with 
two  model  contaminants,  anthracene  and  biphenyl 
in  an  artificial  soil  for  their  ability  to  remove  the 
contaminants  from  an  artificial  groundwater.  Sur- 
factants evaluated  included  three  alkylphenoleth- 
oxylates  and  two  alkyl  ethoxylates.  Performance 
parameters  examined  included  surface  tension 
minimization,  critical  micelle  concentration 
(CMC),  hydrophile-lipophile  balance  (HLB) 
number,  solubilization  efficiency,  and  partition  co- 
efficient. Each  performance  parameter  was  found 
to  be  useful,  but  by  itself  inadequate.  The  principal 
limitations  were  their  insensitivity  to  surfactant 
structure,  unknown  applicability  to  solid  phases 
and  lack  of  specificity  to  individual  contaminants. 
Dodecylphenolethoxylates  with  5  ethoxylate  units 
were  more  extensively  adsorbed  than  the  other 
two  surfactants.  The  order  of  adsorption  for  this 
series  of  surfactants  is  the  reverse  of  the  HLB 
order.  Efficiency  of  removal  for  all  surfactants  was 
less  than  10%  at  doses  of  0.1%  weight  and  below. 
Adsorption  onto  the  soil  at  low  doses  did  not 
contribute  to  decontamination  performance.  All 
surfactants  favorably  reduced  the  partition  coeffi- 
cients of  the  respective  contaminants  at  doses 
above  0.1%  weight.  The  optimal  dose,  considering 
both  technical  and  economic  factors,  is  that  at 
which  the  marginal  cost  of  surfactant  (including 
post-treatment)  equals  the  marginal  savings  in  res- 
toration time.  (Geiger-PTT) 
W89-12848 


HYDROLOGIC  ALTERATION  OF  MOUNTAIN 
WATERSHEDS  FROM  SURFACE  MINING. 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

P.  S.  Dickens,  R.  A.  Minear,  and  B.  A.  Tschantz. 
Journal-Water     Pollution     Control     Federation 
JWPFA5,  Vol.  61,  No.  7,  p  1249-1260,  July  1989.  3 
fig,  7  tab,  32  ref. 

Descriptors:  'Mine  wastes,  'Groundwater  pollu- 
tion, 'Acidic  water,  Environmental  effects,  Ten- 
nessee, Leachates,  Coal  mining,  Weathering, 
Water  quality,  Land  reclamation. 

Surface  mining  impacts  on  the  hydrologic  environ- 
ment of  the  New  River  Basin  (Tennessee)  were 
studied  for  14  yr  between  1972  and  1985.  State  and 
federal  regulations  resulted  in  changes  in  mining 
and  reclamation  technology  that  improved  stream 
water  quality  in  the  studied  watersheds.  The  water 
quality  improvements  is  caused  by  the  segregation 
of  acid-forming  spoil  materials  and  the  elimination 
of  coal  seam  augering.  The  steep-slope  contour 
surface  mining  spoil  is  a  large  reservoir  of  water 
and  dissolved  mineral  constituents.  The  removal  of 
forest  cover  by  mining  and  the  storage  and  inter- 
ception of  water  by  the  mining  spoil  alter  the 
hydrologic  environment  of  mountain  watersheds. 
The  rate  of  weathering  of  geologic  materials  is 
greatly  increased  while  evapotranspiration  is  re- 
duced. Streamflow  volume  and  constituent  mass 
output  from  watersheds  disturbed  by  mining  are 
substantially  increased.  The  result  is  a  long-term 
change  in  water  quality.  (Author's  abstract) 
W89-12850 


REMEDIAL  INVESTIGATION  OF  AN  OR- 
GANICALLY POLLUTED  OUTWASH  AQUI- 
FER 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

R.  E.  Jackson,  and  R.  J.  Patterson. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  3,  p  119-125,  1989.  9  fig,  2  tab,  17  ref. 

Descriptors:  'Glacial  aquifers,  'Water  pollution 
treatment,  'Groundwater  pollution,  'Organic  sol- 
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vents,  'Landfills,  'Cleanup  operations,  'Water 
pollution  control,  Groundwater  barriers,  Perme- 
ability, Pump  wells,  Wastewater  facilities,  Artifi- 
cial recharge,  Biodegradation,  Remedies,  Canada, 
Field  tests,  Bioremediation. 

A  glacial  outwash  aquifer  underlying  the  Glouces- 
ter Landfill  near  Ottawa,  Canada,  has  become  pol- 
luted with  various  organic  chemicals  following  the 
disposal  of  laboratory  solvents  in  shallow  trenches 
immediately  above  the  aquifer.  Several  remedial 
alternatives  have  been  considered  by  the  govern- 
ment of  Canada.  Impermeable  barrier  walls  were 
rejected  as  being  unsuitable  given  the  permeable 
nature  of  the  underlying  bedrock.  It  appears  im- 
probable that  pools  of  liquid  organic  chemicals 
exist  within  the  aquifer,  although  ganglia  are  likely 
present.  Therefore,  much  of  the  contaminant 
plume  can  be  removed  hydraulically  over  a  period 
of  five  years  by  the  operation  of  four  purge  wells 
discharging  to  an  on-site  treatment  plant  from 
which  the  purified  water  is  returned  to  the  aquifer 
by  recharge  wells.  The  residual  contamination  is 
anticipated  to  be  cleaned  up  by  in  situ  biorestora- 
tion  techniques  currently  under  development.  (Au- 
thor's abstract) 
W89-12875 


WATER  QUALITY   MANAGEMENT  IN  THE 
RUHR  AREA. 

Ruhrverband,  Essen  (Germany,  F.R.). 

For  primary  bibliographic   entry   see  Field   5D. 

W89-12911 


ASSESSMENT  AND  MANAGEMENT  OF  SUR- 
FACE WATER  QUALITY  EN  ENGLAND  AND 
WALES. 

Water  Research  Centre,  Medmenham  (England). 
D.  G.  Miller,  and  J.  A.  Tetlow. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  4,  No.  2,  p  129-137,  July  8,  1989.  3 
fig,  1  tab,  14  ref. 

Descriptors:  'Water  quality  management,  'Water 
pollution  control,  'Surface  water,  'Water  quality 
standards,  Public  investments,  Environmental 
policy,  Economic  aspects,  Water  resources  devel- 
opment, Monitoring,  England,  Wales,  United 
Kingdom. 

In  the  U.K.,  the  management  of  surface  water 
quality  is  becoming  more  influenced  by  the  Euro- 
pean Commission.  Pollution  Control  Authorities 
are  required  increasingly  to  assess  and  report  to  the 
public  and  their  elected  representatives  on  the 
quality  of  environmental  waters  and  effluents.  The 
public  want  to  see  whether  water  quality  is  im- 
proving and  whether  it  is  getting  value-for-money. 
It  is  vital  that  the  data  collected  on  water  quality 
and  water  quality  standards  are  used  properly  to 
assess  performance  so  that  the  resources  needed 
for  pollution  control  are  neither  exaggerated,  un- 
derestimated, or  applied  to  the  wrong  areas.  This 
demands  that  the  following  tasks  form  a  rigorously 
integrated  package:  the  definition  and  setting  of 
standards;  the  monitoring  of  water  quality;  per- 
formance assessment;  and  planning.  One  certainty 
is  that  pressure  for  an  improved  environment  will 
continue  to  be  voiced  by  Parliament,  pressure 
groups,  the  media,  and  the  public.  This  pressure 
will  be  sharpened  in  the  era  of  a  private  water 
industry.  It  is  hoped  that  all  these  aims  will  be 
achievable,  and,  if  not,  that  resources  can  be  spent 
on  the  problems  which  are  genuinely  most  serious. 
(Author's  abstract) 
W89-12912 

AQUATIC  INVERTEBRATE  SURVEYS  AS  A 
WATER  QUALITY  MANAGEMENT  TOOL  IN 
THE  ANGLIAN  WATER  REGION. 

Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-12913 


RIVER  WILDLIFE  DATABASES  AND  THEIR 
VALUE  FOR  SENSITIVE  ENVIRONMENTAL 
MANAGEMENT. 
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Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12917 


ASSESSMENT  OF  THE  VALUE  OF  RIVERS 
FOR  OTTERS. 

Vincent  Wildlife  Trust,  London  (England). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12919 


CONSERVATION  VALUE  OF  WATER  SUPPLY 
RESERVOIRS. 

Anglian    Water    Authority,    Oundle    (England). 
Oundle  Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89- 12920 


WELSH  RIVERS  AND  RESERVOIRS:  MAN- 
AGEMENT FOR  WILDLIFE  CONSERVATION. 

University  Coll.,  Cardiff  (Wales).  School  of  Pure 

and  Applied  Biology. 

R.  Edwards,  and  R.  Howell. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  4,  No.  2,  p  213-223,  8  July  1989.  7 

fig,  1  tab,  28  ref. 

Descriptors:  'Wildlife  conservation,  *Water  man- 
agement, 'Environmental  impact  statement,  'En- 
vironmental policy,  'Ecosystems,  Water  quality 
control,  Resources  management,  Interagency  co- 
operation, Acid  rain,  Land  use,  Pollution  control, 
Wastewater  treatment,  Flood  control,  River  sys- 
tems, Reservoirs,  Predation,  Engineering,  Recrea- 
tion demand,  Wales. 

Conservation  of  wildlife  in  all  ecosystems  depends 
on  the  maintenance  of  the  physical  and  chemical 
habitat  within  prescribed  limits.  In  the  U.K.  sever- 
al important  factors  are  not  readily  controlled  by 
regional  regulatory  agencies,  but  require  Govern- 
mental control  and  action;  these  include  acid-rain 
and  land-use  policy.  Where  local  water  authorities 
have  control-to  provide  wholesome  water,  treat 
and  dispose  of  sewage,  control  pollution,  protect 
properties  from  flooding,  conserve  wildlife-there 
are  times  when  compromises  must  be  made.  The 
factors  examined  are  those  affecting  wildlife  con- 
servation in  rivers  and  reservoirs  in  Wales  over 
which  some  regulation  is  possible:  predators,  engi- 
neering works,  point-source  pollution,  river  flow, 
and  human  disturbance.  Current  procedures  for 
biological  assessment  are  discussed  to  describe  pol- 
lution from  chronic  sources  in  terms  of  simple 
indices  and  scores.  It  is  hoped  that  new  surveil- 
lance techniques  will  provide  an  increasing  aware- 
ness of  the  importance  of  the  banks  of  rivers  as 
linear  habitats,  and  will  address  the  problem  of  our 
ignorance  of  the  fauna  and  flora  of  many  lakes  and 
reservoirs.  Sensitive  management  of  recreational 
sites  may  reduce  disturbance  in  many  instances,  but 
environmental  damage  through  habitat  modifica- 
tion needs  further  evaluation  and  recognition  in 
environmental  protection  policies.  Factors  outside 
the  control  of  regional  regulatory  agencies  impinge 
directly  on  their  ability  to  conserve  aquatic  ecosys- 
tems. (Fish-PTT) 
W89-12921 


SIMULATION  OF  BUBBLE  PLUME  DESTRA- 
TIFICATION  SYSTEMS  IN  RESERVOIRS. 

Western   Australia   Univ.,    Nedlands.    Centre   for 

Water  Research. 

J.  C.  Patterson,  and  J.  Imberger. 

Aquatic  Sciences,  Vol.  51,  No.  1,  p  3-18,  1989.  9 

fig,  19  ref. 

Descriptors:  'Water  quality  control,  'Lakes,  'Aer- 
ation, 'Destratification,  'Lake  restoration,  Stratifi- 
cation, Mixing,  Reservoirs,  Model  studies, 
DYRESM  model,  Myponga  Reservoir,  Australia, 
Bubble  plumes. 

A  model  of  the  dynamics  of  a  bubble  plume  was 
incorporated  in  the  one-dimensional  model  of  res- 
ervoir dynamics  DYRESM  and  tested  against  a 
data  set  from  Myponga  Reservoir  in  South  Austra- 
lia. The  model  provided  a  reasonably  good  simula- 
tion of  the  dynamics  and  allowed  use  of  the  com- 


bined model  for  determining  the  behavior  of  aera- 
tors under  a  number  of  operational  strategies.  It 
showed  that  the  peak  efficiency  in  excess  of  15% 
could  be  achieved  from  a  single  bubble  plume,  and 
that  the  total  efficiency  of  an  aerator  operating 
with  a  fixed  airflow  rate  and  fixed  configuration 
over  a  full  season  was  increased  from  1.5%  to 
about  5.5%  by  a  simple  control  method.  The 
model  indicated  that  total  efficiencies  of  greater 
than  15%  could  be  achieved  by  more  complex 
control  strategies.  (Cassar-PTT) 
W89- 12922 


BIOMANIPULATION  IN  THE  NETHER- 
LANDS. APPLICATIONS  IN  FRESH-WATER 
ECOSYSTEMS  AND  ESTUARINE  WATERS. 
AN  INTRODUCTION. 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
Vijverhof  Lab. 

R.  D.  Gulati,  and  E.  Van  Donk. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
l,p  1-4,  March  1989.  27  ref. 

Descriptors:  'Limnology,  'Water  quality  control, 
'Lakes,  'Estuaries,  'Lake  restoration,  'Eutroph- 
ication,  Ecosystems,  The  Netherlands,  Food 
chains,   Aquatic  habitats,   Habitats,   Zooplankton. 

The  top-down  approach  to  lake  restoration  fea- 
tures biomanipulation  of  the  planktivorous  fish, 
first,  by  mechanical  eradication,  then  by  enhance- 
ment of  piscivore  fish  stocks.  This  encourages  zoo- 
plankton  numbers,  which,  in  turn,  reduces  algae, 
improves  light,  favors  macrophyte  colonization, 
and  makes  a  habitat  suitable  for  predator  fish. 
Although  this  technique  does  not  have  a  long 
history  in  the  Netherlands,  several  projects  are 
currently  underway  in  lakes  and  estuaries.  (See 
also  W89-12936)  (Cassar-PTT) 
W89-12935 


BIOMANIPULATION,  NEW  PERSPECTIVES 
FOR  RESTORATION  OF  SHALLOW,  EUTRO- 
PHIC  LAKES  IN  THE  NETHERLANDS. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

S.  H.  Hosper. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 

1,  p  5-10,  March  1989.  2  fig,  32  ref. 

Descriptors:  'Limnology,  'Water  quality  control, 
'Lakes,  'Lake  restoration,  'Eutrophication,  'Fish 
management,  Ecosystems,  The  Netherlands,  Food 
chains,  Aquatic  habitats,  Habitats,  Shallow  lakes, 
Eutrophic  lakes,  Algae,  Pike,  Bream,  Zooplankton. 

Biomanipulation  of  shallow  eutrophic  lakes  in  the 
Netherlands  involves  an  understanding  of  the  food 
chains  in  these  bodies  of  water.  Algae  are  con- 
sumed by  zooplankton,  which  in  turn  are  eaten  by 
young  fish  and  mature  fish  of  species  such  as 
bream  and  roach.  Bream  appears  to  be  exceptional- 
ly successful  in  the  turbid,  eutrophic  waters  and 
reduces  the  zooplankton  population,  further  in- 
creasing the  algal  biomass.  Pike,  which  is  a  warm- 
water  species  requiring  aquatic  plant  refuges,  does 
not  thrive  in  cool  summers,  allowing  bream  to 
increase  dominance  whenever  summer  tempera- 
tures are  not  optimal  for  pike.  The  objectives  for 
lake  restoration  are  clear  water,  rich  littoral  vege- 
tation, and  a  strong  pike  population.  One  way  of 
achieving  these  goals  is  to  artificially  reduce  the 
bream  population,  which  should  increase  zoo- 
plankton and  reduce  turbidity  as  an  intermediate 
step.  Young  bream  can  be  eliminated  by  fishing 
and  by  introduction  of  predator  fish  such  as  pike- 
perch  and  catfish  if  the  macrophyte  population  is 
deficient  and  pike  if  macrophytes  are  available. 
Problems  involve  reintroduction  of  bream  from 
connecting  waters  and  continued  loading  of  nutri- 
ents. (See  also  W89-12935)  (Cassar-PTT) 
W89-12936 


FOOD  WEB  MANIPULATION  IN  LAKE 
ZWEMLUST.  POSITIVE  AND  NEGATIVE  EF- 
FECTS DURING  THE  FTRST  TWO  YEARS. 

Water  Board  of  Utrecht  (Netherlands). 
E.  Van  Donk,  R.  D.  Gulati,  and  M.  P.  Grimm. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
1,   p   19-34,   March    1989.    11   fig,  4  tab,  42  ref. 


Descriptors:  'Limnology,  'Water  quality  control, 
•Lakes,  'Lake  restoration,  'Eutrophication,  'Fish 
management,  Ecosystems,  Lake  Zwemlust,  The 
Netherlands,  Aquatic  habitats,  Habitats,  Shallow 
lakes,  Eutrophic  lakes,  Algae,  Food  chains,  Zoo- 
plankton, Phytoplankton,  Swimming,  Pike,  Rudd, 
Macrophytes,  Aquatic  plants,  Snails,  Invertebrates, 
Diseases,  Nitrogen,  Nutrients. 

Hypertrophic  Lake  Zwemlust,  used  for  swimming, 
was  restored  after  Secchi  disk  measurements  were 
much  less  than  standards  for  swimming  water.  In 
March  1987  the  lake  was  drained  and  the  fish 
removed  by  seine-fishing  and  electro-fishing.  After 
refilling  by  seepage,  the  lake  was  restocked  by  pike 
and  rudd  only.  Stacks  of  willow  twigs  and  macro- 
phytes (Nuphar  lutea  and  Chara  globularis)  were 
introduced  to  provide  refuges  for  the  pike.  In  the 
summer  of  1987,  in  spite  of  high  nutrient  concen- 
trations, the  phytoplankton  density  was  low,  due 
to  grazing  by  zooplankton,  so  that  the  Secchi  disk 
transparency  was  about  2.5  m,  the  maximum  depth 
of  the  lake.  Chlorophyll  a  concentrations  were  <5 
ug/liter,  cyanobacteria  blooms  did  not  appear,  and 
cladocerans  predominated  over  rotifers.  However, 
in  1988  some  negative  effects  were  noted.  Macro- 
phytes and  filamentous  green  algae  reached  a 
higher  biomass  (50-60%  cover  of  the  lake  bottom) 
than  in  the  previous  year  and  interfered  with  recre- 
ational use  of  the  water.  The  snail  population, 
including  Lymneae  peregra  var.  ovata  (a  host  for 
the  swimmers'  itch  organism),  developed  on  a 
large  scale.  Nevertheless,  the  macrophytes  and  fila- 
mentous green  algae  removed  considerable  nitro- 
gen from  the  lake  water,  and  phytoplankton  was 
nitrogen-limited  during  the  summer  of  1988.  In 
1988  cladocerans  were  abundant  in  April  only,  and 
there  was  a  shift  from  cladocerans  to  rotifers.  (See 
also  W89- 12939)  (Cassar-PTT) 
W89-12938 


STRUCTURE  AND  FEEDING  ACTTVITIES  OF 
ZOOPLANKTON  COMMUNITY  IN  LAKE 
ZWEMLUST  IN  THE  TWO  YEARS  AFTER 
BIOMANTPULATION. 

Limnologisch    Inst.,    Nieuwersluis   (Netherlands). 

Vijverhof  Lab. 

R.  D.  Gulati. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 

1,  p  35-48,  March  1989.  8  fig,  3  tab,  39  ref. 

Descriptors:  'Limnology,  'Water  quality  control, 
'Lakes,  'Lake  restoration,  'Zooplankton,  'Eu- 
trophication, 'Fish  management,  Ecosystems, 
Lake  Zwemlust,  The  Netherlands,  Food  chains, 
Aquatic  habitats,  Habitats,  Shallow  lakes,  Eutro- 
phic lakes,  Algae,  Phytoplankton,  Population  dy- 
namics, Bream,  Rudd,  Invertebrates,  Nitrogen, 
Nutrients,  Rotifers,  Daphnia,  Macrophytes,  Aquat- 
ic plants. 

The  zooplankton  community  of  eutrophic  Lake 
Zwemlust  in  the  Netherlands  (1.5  ha;  mean  depth 
1.5  m)  was  studied  during  a  lake  restoration  project 
which  involved  complete  drainage  of  water  and 
removal  of  the  fish  (mainly  bream)  by  netting  and 
electrofishing.  Willow  twigs  for  shelter  and  spawn- 
ing were  fixed  to  the  bottom  before  refilling  the 
lake  from  the  River  Vecht.  Fish  introduced  were 
1500  pike  fingerlings  and  140  adult  rudd.  Daphnia 
magna  and  D.  hyalina  were  also  added.  During  the 
two  years  after  the  biomanipulation  project,  a  clas- 
sical pattern  of  succession  was  followed,  with  the 
rotifer  spring  maximum  preceding  the  crustacean 
maximum  by  about  3  weeks.  Among  the  Daphnia 
species,  which  appeared  in  quick  succession  during 
May  to  July,  two  were  large-bodied  forms  (D. 
magna;  D.  pulex).  Only  D.  pulex  persisted;  it  was 
the  most  important  grazer  species  during  the 
second  year,  especially  in  spring.  In  the  first  year 
the  crustacean  grazing  contributed  significantly  to 
the  lake's  improved  water  clarity,  with  Secchi  disk 
transparencies  of  1.5  m  or  more  throughout  the 
summer,  compared  with  0.3  m  before  the  restora- 
tion project.  Although  light  and  nutrients  were  not 
limiting,  the  phytoplankton  levels  were  an  order  of 
magnitude  lower  than  before  restoration.  During 
the  second  year  water  clarity  remained  good,  but 
the  high  macrophyte  density  (Chara,  Elodea  nut- 
tali,  and  macroalgae)  was  the  causal  mechanism. 
Zooplankton  density  was  considerably  reduced  by 
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rudd  predation.  The  optimal  light  and  nutrient 
conditions  in  the  second  year  allowed  development 
of  a   rich   littoral   biota.    (See   also   W89-12938) 
(Cassar-PTT) 
W89- 12939 

RESTORATION  BY  BIOMANIPULATION  OF 
LAKE  BLEISWIJKSE  ZOOM  (THE  NETHER- 
LANDS). FIRST  RESULTS. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 
lystad  (Netherlands). 

M.  L.  Meijer,  A.  P.  Raat,  and  R.  W.  Doef. 
Hydrobiological  BuUetin  HYBUD9,  Vol.  23,  No. 
1,  p  49-57,  March   1989.   10  fig,  2  tab,   36  ref. 

Descriptors:  'Limnology,  *Water  quality  control, 
•Lakes,  *Lake  restoration,  'Zooplankton,  'Eu- 
trophication,  *Fish  management,  Ecosystems, 
Lake  Bleiswijkse,  The  Netherlands,  Aquatic  habi- 
tats, Habitats,  Shallow  lakes,  Eutrophic  lakes, 
Algae,  Food  chains,  Phytoplankton,  Population 
dynamics,  Bream,  Invertebrates,  Nitrogen,  Nutri- 
ents, Pike,  Pikeperch,  Carp,  Predation,  Macro- 
phytes,  Aquatic  plants. 

In  1987  eutrophic  Lake  Bleiswijkse  Zoom  (2  km 
long,  14.4  ha  area,  1.1  m  deep)  was  divided  into 
two  compartments  to  investigate  the  use  of  bio- 
manipulation  in  restoring  the  water  quality.  The 
density  of  the  fish  stock  before  restoration  was  650 
kg/ha,  mainly  bream,  white  bream,  and  carp.  Pike- 
perch  was  the  main  fish  predator.  In  April  1987  all 
planktivorous  bream  and  white  bream  and  about 
85%  of  the  benthivorous  bream  and  carp  were 
removed  from  the  Galgje  compartment  of  the  lake. 
Advanced  pikeperch  fry  were  introduced  as  preda- 
tors. The  Zeeltje  compartment  was  used  as  a  con- 
trol. Removal  of  the  fish  resulted  in  low  concentra- 
tions of  chlorophyll  a,  total  phosphorus,  nitrogen, 
and  suspended  solids.  These  conditions  increased 
the  Secchi  disk  transparency  from  20  to  110  cm. 
Within  two  months  after  removal  of  the  fish,  ma- 
crophytes  (mainly  Characeae)  became  abundant. 
Low  algal  biomass  prevailed  until  July  because  of 
heavy  zooplankton  grazing.  When  the  zooplankton 
densities  decreased,  starting  in  June,  algal  concen- 
trations remained  low,  probably  a  result  of  nutrient 
limitation  and  competing  algal  growth.  The  fish 
biomass  after  treatment  was  220  kg/ha  in  the  treat- 
ed compartment  and  650  kg/ha  in  the  untreated 
compartment.  The  number  of  fish  species  was 
higher  in  the  treated  compartment.  (Cassar-PTT) 
W89-12940 


NORTHERN  PIKE  (ESOX  LUCIUS  L.)  AND 
AQUATIC  VEGETATION,  TOOLS  IN  THE 
MANAGEMENT  OF  FISHERIES  AND  WATER 
QUALITY  IN  SHALLOW  WATERS. 

Organization  for  the  Improvement  of  Inland  Fish- 
eries, P.O.  Box  433,  3430  AK  Nieuwegein,  The 
Netherlands. 
M.  P.  Grimm. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
1,  p  59-65,  March  1989.  2  fig,  3  tab,  22  ref. 

Descriptors:  'Limnology,  *Water  quality  control, 
•Lakes,  *Lake  restoration,  *Fish  management, 
'Eutrophication,  'Aquatic  plants,  Pike,  Bream, 
Carp,  Ecosystems,  The  Netherlands,  Aquatic  habi- 
tats, Habitats,  Shallow  lakes,  Eutrophic  lakes,  Fish 
management,  Algae,  Food  chains,  Phytoplankton, 
Population  dynamics,  Predation. 

Relationships  between  the  species  and  size  compo- 
sition of  fish  communities  and  vegetation  type, 
abundance,  and  patterns  were  studied  in  9  shallow, 
eutrophic  lakes  in  the  Netherlands.  Irreversible 
changes  in  the  aquatic  ecosystem  were  induced  by 
eutrophication  and  by  efforts  to  manage  the  water 
for  recreational  fishing  and  improve  trophic  status. 
Surface  vegetated  areas  ranged  from  1%  to  about 
95%.  Heavily  vegetated  lakes  had  fish  communi- 
ties composed  of  pike,  tench,  and  rudd;  intermedi- 
ately vegetated  lakes  contained  mostly  roach, 
white  bream,  perch,  and  eel;  sparsely  vegetated 
waters  were  populated  by  bream,  white  bream,  and 
carp.  Eutrophication  affects  fish  populations  in  the 
following  ways.  (1)  Increased  nutrient  loads 
change  the  species  composition  of  the  submerged 
vegetation  and  decrease  the  total  area.  This  in- 
creases cyprinids  and  pike  biomass.  (2)  Continued 


eutrophication  causes  further  collapse  of  the  vege- 
tation system,  increases  algal  biomass,  increases 
predation  on  herbivorous  zooplankton,  and  pro- 
motes the  pike  population.  (3)  The  activity  of  the 
bottom-feeding  carp  and  bream  releases  further 
nutrient  release  from  the  sediments.  (4)  In  waters 
with  small  ratios  of  shore  length  to  surface  area, 
disappearance  of  submerged  vegetation  produces 
excessive  recruitment  of  small  cyprinids,  including 
young  bream,  which  stir  up  large  quantities  of 
sediment  and  release  nutrients  into  the  water. 
Blooms  of  blue-green  algae  are  favored  by  these 
conditions.  Four  types  of  stagnant,  eutrophic 
waters,  classified  according  to  fish  population,  are 
described,  as  well  as  the  effects  of  nutrient  loading 
reductions  in  each  case.  Fish  management  sugges- 
tions are  given  for  each  type  of  ecosystem. 
(Cassar-PTT) 
W89-12941 


ALTERNATIVE  STABLE  STATES  IN  EUTRO- 
PHIC, SHALLOW  FRESHWATER  SYSTEMS.  A 
MINIMAL  MODEL. 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

M.  Scheffer. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 

1,  p  73-83,  March  1989.  12  fig,  36  ref. 

Descriptors:  'Limnology,  'Water  quality  control, 
'Lakes,  'Lake  restoration,  'Eutrophication, 
•Model  studies,  'Nutrients,  Ecosystems,  Mathe- 
matical models,  Food  chains,  Aquatic  habitats, 
Habitats,  Shallow  lakes,  Eutrophic  lakes,  Fish 
management,  Population  dynamics,  Bream,  Pike, 
Oligotrophic  lakes. 

A  simple  mathematical  model  was  constructed, 
describing  the  relationship  between  pike,  bream, 
aquatic  macrophytes  and  the  nutrient  loading  of 
shallow  lakes.  The  model  was  analyzed  using  zero 
isoclines.  It  was  concluded  that,  over  a  certain 
range  of  nutrient  concentrations,  the  ecological 
relations  incorporated  in  the  model  can  give  rise  to 
the  existence  of  two  alternative  stable  equilibria; 
viz.  a  turbid  bream-dominated  one,  and  a  clear 
stage  in  which  pike  and  aquatic  vegetation  are 
abundant.  Under  oligotrophic  conditions,  the 
clear-water  state  presents  the  only  stable  equilibri- 
um; however,  at  high  nutrient  levels,  the  clear  state 
is  absent,  or  only  locally  stable.  The  response  of 
the  model  to  both  increase  and  decrease  of  the 
nutrient  level  is  characterized  by  hysteresis.  The 
results  indicate  that  manipulation  of  fish  densities 
as  a  measure  to  improve  water  quality  is  only 
likely  to  produce  long-term  results  when  the  nutri- 
ent level  is  below  a  certain  threshold.  (Author's 
abstract) 
W89-12943 


ACITVE  BIOLOGICAL  SLUICE  MANAGE- 
MENT IN  LAKE  GREVELINGEN. 

W.  Oorthuysen,  and  C.  W.  Iedema. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  23,  No. 
1,  p  85-89,  March  1989.  1  fig,  1  tab,  11  ref. 

Descriptors:  'Water  quality  control,  'Lakes, 
Saline  lakes,  Lake  Grevelingen,  The  Netherlands, 
Water  management,  Stratification,  Ecosystems, 
Sluices,  Marine  environment. 

Water  management  methods  for  Lake  Grevelin- 
gen, The  Netherlands,  are  presented.  This  lake  is 
an  artificially  formed  salt  water  body  with  a  fixed 
water  level,  currently  managed  by  opening  one 
sluice  from  October  1  to  the  end  of  February  and 
closing  it  from  March  1  to  the  end  of  September. 
Objectives  of  the  management  plan  are  a  high 
salinity  level  (>  16  g  Cl/liter),  minimum  stratifica- 
tion, maintenance  of  high  transparency,  and  a 
health  ecosystem.  Two  viewpoints  on  management 
have  developed.  The  first  sees  the  lake  as  a  subsys- 
tem of  the  North  Sea,  in  which  the  sluice  is  kept 
open  year-round,  allowing  free  communication  of 
marine  organisms  and  salt  water.  In  1979,  when  the 
sluice  remained  open  during  the  whole  year,  plaice 
and  flounder  increased  and  microalgal  fluctuations 
were  stabilized.  The  second  viewpoint  sees  the 
lake  as  an  independent  ecosystem  with  minimum 
communication  with  the  North  Sea.  This  would 
reduce  salt  content  and  stress  on  marine  organisms. 


Water  Quality  Control — Group  5G 

Further  research  is  required  to  assess  all  the  im- 
pacts of  these  two  management  strategies.  (Cassar- 
PTT) 
W89- 12944 


ASSESSING  THE  VALUE  OF  HYDROGEOLO- 
GIC  INFORMATION  FOR  RISK-BASED  RE- 
MEDIAL ACTION  DECISIONS. 

Harvard  School  of  Public  Health,  Boston,  MA. 

Program   in    Environmental    Health    and    Public 

Policy. 

E.  G.  Reichard,  and  J.  S.  Evans. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1451-1460,  July  1989.  4  fig,  5  tab,  44  ref, 

append.   EPA   Cooperative   Agreement   CR-812- 

699. 

Descriptors:  'Water  pollution  treatment,  'Risk  as- 
sessment, 'Groundwater  pollution,  'Cost  analysis, 
Monitoring,  Probability  distribution,  Population 
exposure,  Economic  aspects. 

Remedial  action  decisions  for  groundwater  con- 
tamination are  made  under  conditions  of  uncertain- 
ty regarding  both  human  exposure  levels  and 
chemical  potency.  The  value  of  groundwater  mon- 
itoring in  reducing  exposure  uncertainty  can  be 
estimated  within  a  decision-analytic  framework. 
The  value  of  information  from  a  particular  moni- 
toring strategy  will  depend  on  the  expected  accu- 
racy of  the  strategy  in  estimating  exposure,  prior 
uncertainty  about  exposure  and  potency,  the  costs 
and  efficiencies  of  the  alternative  remedial  actions, 
and  values  assumed  for  the  discount  rate  and  the 
cost/unit  risk.  The  proposed  framework  for  assess- 
ing the  value  of  hydrogeologic  information  at  a 
groundwater  contamination  site  consists  of  three 
steps:  (1)  determine  a  probability  distribution  for 
average  lifetime  exposure;  (2)  estimate  the  value  of 
perfect  exposure  information  in  reducing  the  ex- 
pected opportunity  losses  of  decision  making;  and 
(3)  compare  hydrogeologic  monitoring  costs  with 
the  expected  value  of  the  sample  information  pro- 
vided. (Author's  abstract) 
W89-12972 


CONTROLLING  SEEPAGE  FROM  EVAPORA- 
TION PONDS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

M.  E.  Grismer. 

California  Agriculture  CAGRA3,  Vol.  43,  No.  1,  p 

21-22,  January-February  1989.  2  fig. 

Descriptors:  'Seepage  control,  'Water  pollution 
control,  'Waste  disposal,  'Evaporation  ponds, 
♦Hydraulics,  'Evaporation,  'Seepage,  'Ponds, 
'Drainage,  Impervious  boundaries,  Subsurface 
drainage,  Toxicity,  Water  pollution  control,  Drain 
spacing,  Seepage  loss,  Drainage  practices. 

The  question  of  whether  subsurface  drainlines  be- 
neath evaporation  ponds  could  recover  seepage 
losses  and  possibly  avoid  the  need  for  liners  was 
investigated.  Seepage  of  potentially  toxic  materials 
from  drainage  water  evaporation  ponds  may  be 
controlled  in  part  by  subsurface  drainlines  directly 
below  the  pond.  The  extent  to  which  the  drainlines 
recover  seepage  depends  on  the  area  of  the  pond, 
soil  permeabilities  below  the  pond,  and  the  number 
and  spacing  of  drainlines.  For  ponds  on  soils  favor- 
ing flows  in  the  horizontal  direction,  bounded  by  a 
more  slowly  permeable  clay  layer  at  the  bottom, 
seepage  control  by  subsurface  drainlines  can  be 
very  effective.  For  hydrogeologic  conditions  char- 
acteristic of  the  west  side  of  the  San  Joaquin 
Valley,  subsurface  drainage  at  a  spacing  of  ap- 
proximately 10%  of  the  pond  width  should  recov- 
er over  90%  of  seepage  losses  that  would  occur  if 
the  pond  had  only  perimeter  drains.  The  net 
volume  of  seepage  losses  depends  on  soil  perme- 
ability at  the  site.  Finally,  if  the  subsurface  drains 
are  to  be  effective  in  recovering  seepage  losses, 
drainlines  and  sump  pumps  must  be  of  adequate 
capacity  to  carry  anticipated  flows.  (Miller-PTT) 
W89-13044 
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ENVIRONMENTAL  PROTECTION  -  A  PER- 
MANENT CHALLENGE  (UNWELTSCHUTZ  - 
EINE  STANDIGE  HERAUSFORDERUNG). 

Bayer  A.G.,  Leverkusen  (Germany,  F.R.). 

M.  Zlokarnik. 

Chemie-Ingenieur-Technik  CITEAH,  Vol.  61,  No. 

5,  p  378-385,   May   1989.    10  fig,  2  tab,   29  ref. 

Descriptors:  'Water  quality,  •Environmental  pro- 
tection, 'Industrial  development,  'Urbanization, 
Wastewater  treatment,  Pollutants,  Municipal 
wastewater. 

Through  the  intensive  investment  activity  of  mu- 
nicipalities and  of  the  chemical  and  related  indus- 
tries in  the  past  twenty  years,  it  has  been  possible 
to  greatly  reduce  the  extent  of  environmental  pol- 
lution which  arose  as  a  result  of  the  rapid  urban 
expansion  and  industrialization  of  the  1950s  and 
1960s.  However,  a  more  thorough  protection  of 
river  and  sea  waters  cannot  be  achieved  merely 
through  the  further  sophistication  of  waste-water 
technologies.  More  importantly,  every  possibility 
for  reducing  the  quantity  and  pollutant  content  of 
waste-water  must  be  fully  exploited.  Such  possibili- 
ties lie  in  the  recycling  of  processing  water,  in  the 
integration  of  environmental  protection  into  the 
process  itself,  as  well  as  in  the  appropriate  redesign 
and  modification  of  the  processes.  The  various 
fields  of  activity,  especially  those  particularly  re- 
warding to  the  process  engineer  are  examined  and 
numerous  possible  directions  are  offered.  Six  tech- 
nical examples,  which  have  been  applied  in  prac- 
tice, serve  as  illustration.  (Author's  abstract) 
W89- 13045 


EVALUATION  OF  NORTH  CAROLINA'S  ES- 
TUARINE  SHORELINE  AREA  OF  ENVIRON- 
MENTAL CONCERN  FROM  A  WATER  QUAL- 
ITY PERSPECTIVE. 

East  Carolina  Univ.,  Greenville,   NC.   Dept.   of 

Geography  and  Planning. 

J.  D.  Phillips. 

Coastal  Management  CZMJBF,  Vol.  17,  No.  2,  p 

103-117,  1989.  1  fig,  4  tab,  26  ref,  append. 

Descriptors:  'Zoning,  'Environmental  policy, 
'Nonpoint  pollution  sources,  'Water  quality, 
'North  Carolina,  'Estuaries,  'Shores,  Develop- 
ment, Hydrologic  models,  Coastal  zone  manage- 
ment, Permits. 

Nonpoint  source  pollution  from  estuarine  shoreline 
development  is  a  major  water  quality  issue  in 
North  Carolina.  The  state's  Coastal  Area  Manage- 
ment Act  includes  an  'estuarine  shoreline  area  of 
Environmental  Concern'  (AEC)  where  land-dis- 
turbing activities  are  subject  to  permitting.  The 
estuarine  shoreline  AEC  extends  inland  75  feet  (23 
m)  from  the  mean  high  water  mark,  providing  an 
incentive  to  maintain  vegetated  buffers  (to  avoid 
permit  requirements)  and  giving  the  state  some 
control  over  nearshore  activities.  But  this  23-meter 
buffer  may  not  be  sufficiently  wide  for  protecting 
water  quality.  A  hydrologic  model  that  measures 
the  ability  of  a  buffer  zone  to  detain  polluted 
stormwater  is  applied  in  the  state's  Carteret 
County.  Results  show  that  for  typical  residential 
and  commercial  development,  23  m  provides  an 
inadequate  width  for  filtering  polluted  runoff.  This 
suggests  that  the  dimensions  of  the  estuarine  shore- 
line AEC  should  be  expanded  if  it  is  to  be  an 
effective  tool  for  protecting  estuarine  water  qual- 
ity. A  width  of  80  m  is  recommended.  (Author's 
abstract) 
W89- 13047 


AQUACULTURE  AND  COASTAL  ZONE  MAN- 
AGEMENT IN  BANGLADESH. 

Universidad  de  Oriente,  Cumana  (Venezuela).  Inst. 

Oceanografico. 

For  primary  bibliographic  entry  see  Field  81. 

W89- 13048 


TWO  DIMENSIONAL  NUMERICAL  MODEL- 
ING OF  HYDRODYNAMICS  AND  POLLUT- 
ANT TRANSPORT  IN  A  WET  DETENTION 
POND. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civi]  En- 
gineering. 


D.  E.  Benelmouffok,  and  S.  L.  Yu. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  727-738,  1989.  15  fig,  2  tab,  3  ref. 

Descriptors:  'Hydrodynamics,  'Urban  runoff, 
•Storm  runoff,  'Detention  reservoirs,  'Water  pol- 
lution control,  'Path  of  pollutants,  'Model  studies, 
'Ponds,  Hydrologic  models,  Flow,  Differential 
equations,  Mathematical  studies,  Virginia. 

A  vertically-averaged  two-dimensional  hydrody- 
namic  model  was  developed  to  simulate  water 
movements  in  a  small,  shallow,  unstratified  im- 
poundment. The  hydrodynamic  model  was  then 
coupled  with  a  two-dimensional  pollutant  trans- 
port model  to  calculate  the  mass  fluxes  of  pollut- 
ant. The  differential  equations  were  numerically 
solved  on  a  space  staggered  grid  using  a  two-level 
time  ADI  integration  scheme.  The  model  was  used 
to  simulate  the  flow  and  pollutant  transport  and  to 
assess  the  pollutant  removal  performance  of  an 
urban  detention  pond  located  in  Charlottesville, 
VA.  Results  of  the  simulation  were  compared  to 
field  data  taken  at  the  site.  The  model  was  success- 
fully utilized  in  simulating  pollutant  transport  and 
trapping,  making  it  useful  in  analyzing  wet  deten- 
tion pond  modification  for  urban  pollution  control. 
(Author's  abstract) 
W89-13050 


HYDRAULIC  PERFORMANCE  AND  CON- 
TROL OF  POLLUTANTS  DISCHARGED 
FROM  A  COMBINED  SEWER  STORAGE 
OVERFLOW. 

Manchester  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 13052 


URBAN  STORMWATER  REDUCTION  AND 
QUALITY  IMPROVEMENT  THROUGH  THE 
USE  OF  PERMEABLE  PAVEMENTS. 

Trent  Polytechnic,  Nottingham  (England).  Dept. 
of  Civil  and  Structural  Engineering. 
For  primary  bibliographic  entry  see  Field  4A. 
W89- 13054 


RIVER  QUALITY   MODELS   FOR  CONSENT 
SETTING  IN  ENGLAND  AND  WALES. 

WRC  Engineering,  Swindon  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 13077 


APPLICATION  OF  EXPERT  SYSTEMS  TECH- 
NOLOGY IN  WATER  QUALITY  MODELING. 

Environmental  Protection  Agency,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  7C. 
W89- 13080 


HEURISTIC  ALGORITHMS  FOR  WASTE 
LOAD  ALLOCATION  IN  A  RIVER  BASIN. 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
V.  Joshi,  and  P.  Modak. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  1057-1064,  1989.  2  fig,  8  tab,  6  ref. 

Descriptors:  'Pollution  load,  'Water  quality  man- 
agement, 'Waste  load  allocation,  'River  basins, 
'Waste  disposal,  'Mathematical  studies,  'Algo- 
rithms, Computer  programs,  Hueristic  algorithms, 
Decision  making,  Dynamic  programming. 

Waste  load  allocation  for  rivers  has  been  a  topic  of 
growing  interest.  Dynamic  programming  based  al- 
gorithms are  particularly  attractive  in  this  context 
and  are  widely  reported  in  the  literature.  Codes 
developed  for  dynamic  programming  are  complex, 
require  substantial  computer  resources  and  do  not 
allow  interactions  of  the  user.  Further,  there  is 
always  resistance  to  utilizing  mathematical  pro- 
gramming based  algorithms  practice  in  systems 
analysis  in  water  quality  management.  Various 
heuristic  algorithms  are  presented  to  bridge  this 
gap  with  supporting  comparisons  with  dynamic 
programming-based  algorithms.  These  heuristics 
make  good  use  of  the  insight  gained  in  the  system's 
behavior  through  experience,  a  process  akin  to  the 


one  adopted  by  field  personnel  and,  therefore,  can 
readily  be  understood  by  a  user  familiar  with  the 
system.  Also,  they  allow  the  user  preferences  in 
decision-making  via  on-line  interaction.  Experience 
has  shown  that  these  heuristics  are  indeed  well- 
founded  and  compare  favorably  with  the  sophisti- 
cated dynamic  programming  algorithms.  Two  ex- 
amples have  been  included  which  demonstrate 
such  a  success  of  the  heuristic  algorithms.  (Au- 
thor's abstract) 
W89- 13081 


RIVER  CATCHMENT  MANAGEMENT:  AN  AP- 
PROACH TO  THE  DERIVATION  OF  QUAL- 
ITY STANDARDS  FOR  FARM  POLLUTION 
AND  STORM  SEWAGE  DISCHARGES. 

Water  Research  Centre,  Medmenham  (England). 
K.  Whitelaw,  and  J.  F.  deSolbe. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  1065-1076,  1989.  11  fig,  1  tab,  30  ref. 

Descriptors:  'River  basins,  'Catchment  areas, 
•Water  pollution  control,  'Watershed  manage- 
ment, 'Water  quality  standards,  'Water  quality, 
•Storm-overflow  sewers,  'Farm  wastes,  Water 
pollution  effects,  Toxicity,  Median  tolerance  limit, 
Case  studies,  Bioassay,  Sublethal  effects,  Statistical 
analysis,  Mortality,  Salmon,  Carp,  Pike,  Perch, 
Trout. 

Water  quality  in  certain  United  Kingdom  rivers 
has  deteriorated  due  to  episodic  pollution  from 
farms  and  storm  sewage  overflows.  In  response  to 
the  need  to  further  our  knowledge  of  the  effects  of 
episodic  events  on  water  quality  and  to  derive 
appropriate  quality  standards,  WRc  Environment 
has  established  a  number  of  case  studies  involving 
both  field  and  laboratory  investigations.  Two  com- 
plementary approaches  are  used:  (1)  one  based  on 
examining  toxicity  data  in  order  to  derive  working 
draft  standards,  and  (2)  the  other  based  on  the 
testing  of  these  draft  standards  against  the  perform- 
ance of  living  organisms.  A  search  of  published 
LC50  data  was  carried  out  and  a  comparison  was 
made  between  the  results  of  different  experiments. 
The  corrected  data  were  then  plotted  as  toxicity 
curves  for  a  variety  of  toxicants  and  for  salmonids, 
cyprinids,  pike  and  perch.  From  these  toxicity 
curves,  it  is  possible  to  draw  in  proposed  LC50 
standards,  approximating  to  the  lowest  LC50 
values  at  all  times.  In  setting  standards,  the  aim  is 
to  determine  the  highest  concentration  of  the  toxi- 
cant which  will  not  be  harmful  to  the  fish.  Ideally, 
this  concentration  (LCO)  would  be  used  instead  of 
LC50s.  Unfortunately,  it  is  virtually  impossible  to 
measure  LCOs  with  any  accuracy  because  even  the 
first  death  in  a  batch  of,  say,  ten  fish  is  statistically 
far  less  reliable  than  the  death  of  the  fifth  or  sixth 
fish,  as  the  confidence  limits  about  the  estimated 
median  death  are  much  narrower.  Therefore,  the 
LC20  may  be  more  suitable  as  a  standard  because 
it  approaches  the  LCO  but  is  statistically  more 
reliable.  The  proposed  LC50  standards  can  be  con- 
verted to  LC20  standards  by  considering  the 
LC20:LC50  ratio.  This  method  can  be  used  to 
determine  whether  a  given  pollution  event  exceeds 
the  overall  standard.  (Miller-PTT) 
W89- 13082 


SCHEMES  OF  IMPROVING  THE  SANITARY 
AND  ENGINEERING  STATE  AND  USE  OF 
MULTIPURPOSE  RESERVOIRS. 

L.  N.  Shapiro,  and  V.  A.  Sharapov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  10,  p  613-615,  April  1989.  3  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10,  p 
48-50,  October  1988. 

Descriptors:  *USSR,  'Water  quality  control,  'Res- 
ervoirs, Management  planning,  Public  health, 
Flood  plain  zoning,  Lake  shores,  Erosion  control, 
Watershed  management,  Fisheries,  Agriculture, 
Economic  aspects. 

Possibilities  for  improving  the  engineering  state 
and  amenities  were  investigated  in  the  Volga- 
Kama  and  Dnepr  cascades  (Soviet  Union)  and 
some  other  areas.  Common  problems  in  the  exam- 
ined reservoirs  were:  unsatisfactory  sanitary  and 
hygienic  conditions  (except  for  several  Dnepr  res- 
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ervoirs),  poor  state  of  many  engineering  structures, 
and  lack  of  efficient  use  of  water  and  the  potential 
biological  resources  of  the  reservoirs.  Among  the 
measures  deemed  important  for  correcting  these 
problems  were:  creation  around  reservoirs  of  a 
shore-water  protection  zone  and  within  that  a 
shore-water  protection  strip;  undertaking  of  water 
protection  measures  (e.g.,  erosion  control,  scientif- 
ic fanning  practices,  forest  improvement,  and  hy- 
draulic engineering);  use  of  treatment  plants  at 
enterprises,  in  cities,  and  in  populated  rural  areas; 
construction  and  reconstruction  of  engineering 
protection  structures  that  are  needed  to  improve 
sanitary  and  amenity  conditions  in  the  shore  area; 
and  expanded  appropriate  use  of  the  shoal  areas  of 
reservoirs,  such  as  in  fisheries  or  in  the  recovery  of 
vegetative  matter  for  animal  feed  (hay).  Two 
major  problems  exist  for  any  attempt  to  implement 
these  measures:  (1)  various  ministries  and  agencies 
must  make  investments  in  water-protection  meas- 
ures that  they  are  not  accustomed  to  making  and 
(2)  the  ecology  of  reservoirs,  particularly  as  it 
relates  to  biological  productivity,  is  not  well  un- 
derstood. (Rochester-PTT) 
W89-13108 

INFLUENCE  OF  VESSEL  MOVEMENTS  ON 
STABILITY  OF  RESTRICTED  CHANNELS. 

Louisiana    Ports    and    Waterways    Inst.,    Baton 

Rouge,  LA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-13121 

MANAGEMENT  OF  PHOSPHORUS  AND  NI- 
TROGEN INPUTS  TO  LAKE  ROTORUA,  NEW 
ZEALAND. 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
J.  C.  Rutherford,  R.  D.  Pridmore,  and  E.  White. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  4,  p  431- 
439,  July  1989.  3  fig,  1  tab,  18  ref. 

Descriptors:  *Limnology,  *New  Zealand,  *Eu- 
trophication,  'Water  quality  control,  "Lake  resto- 
ration, Limiting  nutrients,  Phosphorus,  Nitrogen, 
Cyanophyta,  Nitrogen  fixation,  Nuisance  algae, 
Lake  Rotorua,  Phytoplankton,  Recreation. 

The  water  quality  of  Lake  Rotorua  has  deteriorat- 
ed since  the   1960s  because  of  excessive  phyto- 
plankton growths  caused  by  increased  inputs  of 
phosphorus  and  nitrogen  from  the  Rotorua  city 
sewage  treatment  plant.  Removal  of  phosphorus 
alone  may  produce  no  measurable  improvement  in 
lake  condition  unless  it  can  be  made  the  limiting 
nutrient.  Even  then,  this  may  take  a  number  of 
years  because  of  recycling  of  phosphorus  already 
in  the  lake  system.  Removal  of  nitrogen  alone  may 
reduce  phytoplankton  growth  in  the  short  term 
(say  5-10  yr),  but  is  not  recommended  because  the 
algal  community  may  become  dominated  by  heter- 
ocystous  blue-green  algae,  which  can  meet  their 
nitrogen  requirements  by  fixing  dissolved  molecu- 
lar nitrogen,  and  which  form  dense,  unsightly  as- 
semblages. Thus,  removal  of  both  nitrogen  and 
phosphorus  is  recommended.  A  suggested  aim  is  to 
restore  the  lake  condition  to  that  which  prevailed 
prior  to   the   1960s,  before   widespread   concern 
about  phytoplankton  growths  developed.  The  sci- 
entific view  is  that  this  lake  condition  is  achievable 
and  will  reduce  the  frequency  and  magnitude  of 
nuisance  algal  blooms,  maintain  reasonable  water 
appearance  and  clarity  for  recreational  purposes, 
minimize  periods  of  deoxygenation,   and  reduce 
internal  nutrient  inputs.   Removal  of  all  sewage 
effluent  from  the  catchment  is  expected  to  achieve 
the  nutrient  load  reduction  that  is  required.  Any 
sewage  discharge  increases  the  risk  that  the  lake 
condition  will  be  unsatisfactory,  but  this  risk  prob- 
ably is  low  if  the  sewage  inputs  are  less  than  3 
tonnes  (t)  of  phosphorus  and  30  t  of  nitrogen  per 
year.  (Author's  abstract) 
W89-13124 


THREE-DIMENSIONAL  MIXING  CELL 
SOLUTE  TRANSPORT  MODEL  AND  ITS  AP- 
PLICATION. 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  2F. 


W89-13165 


WASTE  STABILIZATION  IN  MULTILAYER 
AQUIFERS  BY  OPTIMAL  HYDRAULIC  CON- 
TROL 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

M.M.Aral. 

Ground  Water  GRWAAP,  Vol.  27,  No.  4,  p  517- 

523,  July-August,  1989.  7  fig,  9  ref. 

Descriptors:  *Injection  wells,  *Water  pollution 
control,  *Aquifer  systems,  'Path  of  pollutants, 
Model  studies,  Recharge  wells,  Waste  manage- 
ment, Hydraulic  gradient. 

Migration  of  contaminant  plumes  in  aquifer  sys- 
tems can  be  controlled  by  producing  desired 
changes  in  local  flow  rates  and  hydraulic  gradients 
through  the  use  of  pumping  and  recharge  wells. 
Such  management  scenarios  have  been  used  in  the 
past  for  controlled  operations  in  main  aquifers.  It  is 
also  possible  to  describe  similar  control  procedures 
for  multilayer  aquifer  systems.  In  these  applications 
the  migration  of  contaminant  plumes  in  one  layer 
may  be  controlled  through  the  use  of  pumping  and 
recharge  wells  in  other  layers  which  control  the 
hydraulic  gradients  in  the  contaminated  aquifer.  In 
such  applications  the  contaminated  aquifer  will  not 
be  interfered  with  and  hydraulic  gradient  control 
operations  will  be  performed  on  adjacent  aquifer 
layers  avoiding  direct  contact  with  the  contamina- 
tion source.  Such  operations  may  prove  useful  in 
case  of  hazardous  waste  management.  In  the  study 
discussed  here,  mathematical  preliminaries  of  the 
models  utilized  in  this  type  of  an  operation  are 
reviewed,  and  the  effects  of  management  scenarios 
are  discussed  for  a  typical  aquifer  considering  only 
the  hydraulic  control  aspects  of  the  management 
process.  Management  procedures  which  incorpo- 
rate the  contaminant  transport  process  and  oper- 
ational costs  optimization  processes  into  the  analy- 
sis are  not  the  subject  matter  of  this  study.  (Au- 
thor's abstract) 
W89-13166 


partment  of  Environmental  Protection.  All  of  the 
methods  focus  on  the  protection  of  public  health 
from  the  adverse  effects  of  exposure  to  single 
toxicants  as  well  as  their  mixtures,  through  single 
or  multiple  routes  of  exposure.  The  most  favored 
approach  to  defining  'How  clean  is  clean'  for  haz- 
ardous waste  sites  is  that  based  on  chemical-/ 
media-specific  numerical  ambient  acceptable  con- 
centrations for  specific  toxic  materials.  These  crite- 
ria are  derived  separately  for  substances  with  and 
without  carcinogenic  properties,  a  practice  consist- 
ent with  many  past  experiences  in  regulating  air 
and  water  contaminants.  The  rational  used  by  each 
method    to    derive   these   health-based    numbers, 
however,  is  unique  to  each  method.  The  confusion 
in  the  diverse  terminology  is  the  least  of  the  prob- 
lems. The  most  serious  differences  stem  from  vari- 
ations in  the  basic  assumptions  about  the  environ- 
mental fate  of  chemicals,  stringency  of  application 
of  principles  of  toxicology,  data  base,  use  of  exist- 
ing standards/guidelines,  use  of  safety  factors,  in- 
terconversion  among  routes  of  human  exposure, 
acceptability  of  cancer  risk,  and  extent  of  reliance 
on  expert  judgment.  Because  of  this  diversity,  ac- 
ceptable ambient  concentrations  derived  by  one 
method  are  not  comparable  with  those  from  an- 
other   and    the    adoption    of    numbers    derived 
through  one  method  for  use  by  another  is  inappro- 
priate. Although  the  current  emphasis  is  on  the 
separation  of  risk  assessment  from  risk  manage- 
ment, none  of  the  five  methodologies  succeeds  in 
making  this  separation.  The  practice  of  converting 
the  existing  numbers  into  chemical-/media-specific 
criteria,  the  need  to  simplify  the  complex  scenar- 
ios, and  the  need  to  fill  the  lack  of  data  with 
assumptions  make  it  clear  that  the  separation,  how- 
ever desirable,  cannot  be  maintained.   (See  also 
W89-13198)  (Hammond-PTT) 
W89-13201 

CALIFORNIA  SITE  MITIGATION  DECISION 
TREE  PROCESS:  SOLVING  THE  'HOW 
CLEAN  SHOULD  CLEAN  BE'  DILEMMA. 

California  Dept.  of  Health  Services,  Sacramento. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-13202 


HAZARDOUS  WASTE  SITE  MANAGEMENT: 
WATER  QUALITY  ISSUES. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-13198 


SETTING  ENVIRONMENTAL  STANDARDS 
FOR  HAZARDOUS  WASTE  SITES:  A  BREAK 
FROM  THE  PAST  OR  A  CONTINUUM. 

Dowd  (R.M.)  and  Co.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-13199 


ESTABLISHING  AND  MEETING  GROUND 
WATER  PROTECTION  GOALS  IN  THE  SU- 
PERFUND  PROGRAM. 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-132O0 

SOME  APPROACHES  TO  SETTING  CLEANUP 
GOALS  AT  HAZARDOUS  WASTE  SITES. 

H.  S.  Brown. 

IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  National  Academy  Press.  Washing- 
ton, DC.  1988.  p  34-65,  4  tab,  2  fig,  9  ref. 

Descriptors:  *Waste  dumps,  'Hazardous  materials, 
♦Waste  management,  'Environmental  policy, 
•Regulations,  *Standards,  *Cleanup,  Water  law, 
Legislation,  Fate  of  pollutants,  Legal  aspects,  Fed- 
eral jurisdiction,  State  jurisdiction,  Contamination, 
Toxins,  Carcinogens,  Risk  assessment,  Risk  man- 
agement. 

Hazard  management  at  waste  sites  is  more  complex 
than  at  other  locations  because  it  involves  multiple 
pathways  of  exposure.  This  paper  reviews  the 
work  of  the  following  agencies:  U.S.  Environmen- 
tal Protection  Agency,  U.S.  Army,  California  De- 
partment of  Health  Services,  Washington  State 
Department  of  Ecology,  and  the  New  Jersey  De- 


HOW  CLEAN  IS  CLEAN:  THE  NEED  FOR 
ACTION. 

General  Electric  Co.,  Fairfield,  CT. 
T.  M.  Hellman,  and  D.  A.  Hawkins. 
IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  National  Academy  Press.  Washing- 
ton, DC.  1988.  p  98-107,  4  tab,  1  ref. 

Descriptors:  'Regulations,  'Legislation,  'Legal  as- 
pects, 'Cleanup,  'Environmental  policy,  'Water 
law,  'Waste  management,  'Public  policy,  Conser- 
vation, Water  pollution  control,  Water  quality  con- 
trol, Standards,  State  jurisdiction,  Federal  jurisdic- 
tion, Superfund,  Remedies,  Economic  aspects,  Sou 
contamination,  Public  participation,  Groundwater 
pollution,  Administrative  agencies,  Risk  assess- 
ment, Public  health. 

According  to  the  Environmental  Protection 
Agency  a  cleanup  conducted  under  the  Resource 
Conservation  and  Recovery  Act's  corrective 
action  authority  should  be  no  different  from  a 
cleanup  undertaken  under  the  Superfund  program. 
Both  target  the  cleanup  of  historic  contamination, 
and  have  the  same  health-based  cleanup  goals.  One 
significant  difference  is  that  the  Resource  Conser- 
vation and  Recovery  Act  sites  are  generally  associ- 
ated with  existing  business  whose  operatmg  reve- 
nues can  be  used  to  pay  for  the  cleanup.  The  funds 
available  for  Superfund  sites  are  more  limited.  The 
Environmental  Protection  Agency  also  has  an- 
nounced its  intent  to  merge  the  Resource  Conser- 
vation and  Recovery  Act  and  Superfund  cleanup 
approaches,  creating  a  single  programmatic  re- 
sponse to  the  cleanup  of  historic  contamination. 
The  choice  of  undertaking  a  cleanup  under  the 
authority  of  the  Resource  Conservation  and  Re- 
covery Act  or  Superfund  is,  however,  an  impor- 
tant one.  The  recent  enactment  of  the  Superfund 
Amendments  and  Reauthorization  Act  has  sharp- 
ened their  differences.  The  statutes  adopt  diver- 
gent approaches  on  critical  issues  such  as  cleanup 
standards,  use  of  alternative  concentration  limits, 


193 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


cost-effectiveness,  and  public  participation.  Com- 
plementing the  federal  statutes,  state  often  have  a 
form  of  Superfund  law,  requiring  the  cleanup  of 
sites  not  addressed  by  the  federal  Superfund.  The 
overall  impact  of  the  Superfund  Amendments  and 
Reauthorization  Act  has  caused  the  Environmental 
Protection  Agency  staff  to  project  a  9-month  in- 
crease for  handling  a  Superfund  cleanup.  This  in- 
crease, new  cleanup  standards,  health  assessments, 
state  and  public  participation,  all  contribute  to  the 
potential  for  increased  cost.  The  cleanup  problems 
can  be  analyzed  in  terms  of  three  major  technolo- 
gy challenges:  concentrated  residues;  contaminated 
groundwater;  and  contaminated  soil.  Although 
there  are  technological  challenges,  for  example, 
the  cleanup  of  contaminated  soils,  the  possibility  of 
cleaning  up  fewer  sites  or  creating  future  liabilities 
because  of  more  stringent  standards  also  must  be 
evaluated.  The  Environmental  Protection  Agency 
should  use  an  overall  risk  assessment  to  determine 
what  action  represents  the  greatest  risk  reduction 
potential  per  dollar  spent.  (See  also  W89-13198) 
(Hammond-PTT) 
W89- 13203 


HOW  CLEAN  IS  CLEAN:  AN  ENVIRONMEN- 
TALIST PERSPECTIVE. 

Environmental  Defense  Fund,  Washington,  DC. 
L.  E.  Greer. 

IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  National  Academy  Press.  Washing- 
ton, DC.  1988.  p  110-118. 

Descriptors:  'Cleanup,  'Environmental  protec- 
tion, 'Water  pollution  treatment,  'Water  quality 
control,  'Environmental  policy,  'Regulations, 
'Water  law,  'Legal  aspects,  'Legislation,  Federal 
jurisdiction,  State  jurisdiction,  Waste  management, 
Standards,  Economic  aspects,  Decision  making, 
Public  health,  Cost  analysis,  Superfund,  Public 
health. 

There  has  been  considerable  dissatisfaction  on  the 
part  of  community  and  environmental  groups  con- 
cerning the  'how  clean  is  clean'  decisions  made  by 
the  Environmental  Protection  Agency.  The  deci- 
sions made  so  far  have  been  inconsistent  and  have 
not  always  been  adequate  to  protect  human  health 
and  the  environment.  The  national  environmental 
groups  have  expended  a  great  deal  of  time  and 
money  to  improve  the  language  of  the  Superfund 
legislation  and  redirect  the  Environmental  Protec- 
tion Agency.  As  a  result  of  successful  work  by  the 
environmental  lobby,  the  1986  reauthorized  Super- 
fund  requires  the  use  of  all  relevant  and  appropri- 
ate standards  and  criteria  in  establishing  nation- 
wide levels  of  cleanup.  The  law  explicitly  directs 
the  Environmental  Protection  Agency  to  use  re- 
quirements established  by  all  federal  environmental 
legislation,  including  the  Toxic  Substances  Control 
Act;  the  Safe  Drinking  Water  Act;  the  Clean  Air 
Act;  the  Clean  Water  Act;  the  Marine  Protection, 
Research,  and  Sanctuaries  Act;  and  the  Solid 
Waste  Disposal  Act.  The  laws  to  be  applied  also 
include  any  state  environmental  requirement  that  is 
more  stringent  than  a  comparable  federal  require- 
ment, including  state  requirements  where  there  is 
no  comparable  federal  requirement.  Furthermore, 
the  environmental  lobby  obtained  new  statutory 
language  on  the  role  of  cost  in  making  both  clean- 
up and  technology  decisions.  As  of  the  end  of 
1986,  an  analysis  of  cost-effectiveness  can  begin 
only  after  a  remedial  action  has  been  selected  in 
compliance  with  health  and  environmental  protec- 
tion requirements  as  well  as  permanent  treatment 
requirements.  Thus,  cost  will  not  play  a  role  in  the 
selection  of  the  correct  course  of  cleanup  action; 
rather,  it  will  come  into  play  only  after  the  cleanup 
strategy  has  been  selected.  The  next  five  years 
should  show  the  improvements  from  these  legisla- 
tive changes  in  regulation,  guidance  documents, 
and  at  the  Superfund  sites  themselves.  (See  also 
W89-13198)  (Hammond-PTT) 
W89-13204 


GROUND  WATER  CONTAMINATION  ISSUES 
IN  SANTA  CLARA  COUNTY,  CALIFORNIA:  A 
PERSPECTIVE. 

Santa  Clara  Valley  Water  District,  San  Jose,  CA. 

R.  R.  Esau,  and  D.  J.  Chesterman. 

IN:   Hazardous  Waste   Site   Management:   Water 


Quality  Issues.  National  Academy  Press.  Washing- 
ton, DC.  1988.  p  120-136,  1  fig,  7  ref. 

Descriptors:  'California,  'Groundwater  pollution, 
•Water  quality  control,  'Regulations,  'Environ- 
mental policy,  'Cleanup,  Hazardous  materials, 
Public  policy,  Economic  aspects,  Contamination, 
Freon,  Trichloroethylene,  Carbon  tetrachloride, 
Source  of  pollutants,  Risk  assessment,  Public 
health,  Governmental  interrelations,  Local  govern- 
ments. 

The  Santa  Clara  Valley  Water  District,  as  a  whole- 
saler of  water  and  the  management  agency  of  the 
groundwater  basin,  has  a  responsibility  to  ensure 
that  the  basin  remains  usable  as  an  important  ele- 
ment of  the  water  supply  in  Santa  Clara  County. 
Recent  contamination,  trichloroethylene  and  freon 
113  from  IBM,  trichloroethylene  from  the  Fair- 
child  Camera  and  Instrument  Corporation,  and  a 
400-foot-deep  standby  well  owned  by  the  Califor- 
nia Water  Service  Company  tainted  with  carbon 
tetrachloride,  has  threatened  that  vital  resource.  In 
response,  regulatory  agencies  involved  in  cleaning 
up  past  contamination  have  sorted  out  their  respec- 
tive roles,  and  an  effective  working  relationship 
has  evolved.  IBM  and  Fairchild  have  adopted 
active  approaches,  defining  the  boundaries  of  the 
plume  of  contamination  and  proceeding  with  inter- 
im cleanup  efforts.  Because  the  source  of  contami- 
nation is  unknown,  the  California  Water  Service 
Company  has  adopted  a  passive  approach  by  air 
stripping  the  well  water  at  the  wellhead.  The  con- 
sensus of  the  affected  parties,  including  the  public, 
the  retailers,  and  the  Santa  Clara  Valley  Water 
District,  has  been  that  the  passive  approach  is  only 
acceptable  when  the  source  of  the  contamination  is 
unknown.  In  their  oversight  responsibilities  the 
regulatory  agencies  are  faced  with  difficult  deci- 
sions with  respect  to  ultimate  cleanup  objectives. 
The  Bay  Regional  Board,  as  a  lead  agency  in 
cleanup  oversight  activities,  has  forged  an  effective 
policy  for  determining  cleanup  objectives.  It  con- 
siders economic,  technical,  and  public  health  risk 
factors  in  a  process  aimed  at  achieving  a  cost- 
effective  cleanup  that  is  safe  and  acceptable  to  the 
public.  Funding  for  the  increasing  number  of  con- 
tamination cases  being  discovered  is  a  growing 
problem  in  Santa  Clara  County.  Hundreds  of  fuel 
leaks  have  received  little  or  no  oversight  due  to 
understaffing  in  regulatory  agencies.  As  a  result, 
these  cases  are  receiving  an  unknown  level  of 
cleanup  effort  from  facility  owners  who  may  not 
have  the  technical  and  financial  means  to  address 
these  problems  adequately.  (See  also  W89-13198) 
(Hammond-PTT) 
W89- 13205 


USING  MODELS  TO  SOLVE  GROUND 
WATER  QUALITY  PROBLEMS. 

J.  M.  Davidson,  and  P.  S.  C  Rao. 
IN:   Hazardous  Waste  Site   Management:   Water 
Quality  Issues.  National  Academy  Press.  Washing- 
ton, DC.  1988.  p  139-149,  17  ref. 

Descriptors:  'Water  quality  control,  'Groundwat- 
er pollution,  'Model  studies,  'Regulations,  'Envi- 
ronmental policy,  Contamination,  Standards, 
Toxins,  Mathematical  models,  Fate  of  pollutants, 
Federal  jurisdiction,  Calibrations,  Wastewater  dis- 
posal, Hazardous  materials. 

Mathematical  models  for  describing  the  fate  and 
transport  of  water  and  toxic  chemicals  in  porous 
media  and  numerical  ranking  schemes  for  assessing 
site  vulnerability  and  contamination  potential,  al- 
though not  satisfactorily  validated  to  date,  appear 
to  have  a  guarded  role  in  policy  making,  the 
development  of  environmental  regulations,  and  the 
establishment  of  remedial  actions  for  regulatory 
agencies  responsible  for  groundwater.  The  models 
should  not,  however,  be  used  without  some  moni- 
toring effort  for  the  purpose  of  validation  and/or 
calibration.  The  extent  to  which  such  efforts  are 
conducted  will  depend  on  the  purpose  of  the 
model  as  well  as  the  areal  extent  to  which  the 
model  is  expected  to  be  representative.  In  1984,  the 
Environmental  Protection  Agency  Order  5360.1, 
'Policy  and  Program  Requirements  to  Implement 
the  Mandatory  Quality  Assurance  Program,'  was 
issued,  providing  the  first  regulatory  basis  for  the 
agency's  quality  assurance  program.  Quality  assur- 


ance is  the  procedural  and  operating  structure  re- 
quired in  model  development  to  ensure  technical 
execution  of  all  aspects  of  the  model.  The  Environ- 
mental Protection  Agency's  groundwater  model- 
ing quality  assurance  program's  goal  is  to  ensure 
that  all  the  supported  modeling  efforts  are  of  a 
known  and  scientifically  acceptable  quality  in 
terms  of  computer  code,  documentation,  and  oper- 
ation. The  alternative  to  modeling  is  one  of  reac- 
tion through  an  extensive  soil  and  groundwater 
monitoring  program,  a  position  that  is  not  realistic 
if  pristine  groundwater  conditions  are  the  antici- 
pated goal.  The  release  of  a  chemical  to  the  soil 
surface  will  eventually  result  in  some  portion  of  it 
reaching  the  groundwater,  be  it  a  large  concentra- 
tion or  a  very  low  concentration.  Such  attenuation 
results  from  degradation,  sorption,  and  volatiliza- 
tion. Complete  chemical  containment  or  stabiliza- 
tion is  the  only  waste  disposal  procedure  currently 
available  that  provides  groundwater  protection; 
yet  even  these  procedures  are  subject  to  engineer- 
ing failures.  (See  also  W89-13198)  (Hammond- 
PTT) 
W89- 13206 


ESTIMATING  HEALTH  RISKS  AT  HAZARD- 
OUS WASTE  SITES:  DECISIONS  AND 
CHOICES  DESPITE  UNCERTAINTY. 

ENVIRON  Corp.,  Washington,  DC. 
R.  G.  Tardiff,  and  M.  Gough. 
IN:   Hazardous  Waste   Site  Management:   Water 
Quality  Issues.  National  Academy  Press.  Washing- 
ton,  DC.    1988.   p   152-174,  4  tab,    1   fig,   6  ref. 

Descriptors:  'Public  health,  'Waste  dumps,  'Un- 
certainty, 'Hazardous  materials,  'Water  quality 
control,  'Environmental  policy,  'Decision 
making,  'Risk  assessment,  Groundwater  pollution, 
Safety,  Waste  management,  Contamination,  Car- 
cinogens, Toxicity. 

Quantitative  risk  assessment  is  the  only  method 
currently  available  to  estimate  risks  from  waste 
sites.  Both  the  underlying  data  about  toxicity  and 
methods  for  extrapolation  have  greater  or  lesser 
amounts  of  uncertainty.  The  demands  of  risk  as- 
sessment are  forcing  the  development  of  standard- 
ized data  bases  for  health  effects;  they  are  also 
contributing  to  the  development  of  extrapolation 
methods.  Nevertheless,  uncertainties  must  always 
be  considered  and  conveyed  to  the  decisionmaker 
so  that  the  strengths  and  limitations  of  the  risk 
estimates  are  appropriately  considered  in  selecting 
risk  management  approaches.  The  most  pressing 
need  is  for  more  biologic  information  to  guide 
extrapolation  methods.  In  part,  that  information 
will  come  from  standard  toxicologic  tests  of  sub- 
stances present  in  waste  sites,  but  more  fundamen- 
tal research  is  probably  the  real  key  to  improve- 
ment. Along  with  such  data  will  come  increasing 
opportunities  for  interactions  among  biologists, 
statisticians,  risk  assessors,  and  decision  makers. 
(See  also  W89-13198)  (Hammond-PTT) 
W89-13207 


WATER  QUALITY  88:  SEMINAR  PROCEED- 
INGS. 

Hydrologic  Engineering  Center,  Davis,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A98  648. 
Price  cedes:  A18  in  paper  copy,  A01  in  microfiche. 
February  23-25,  1988,  Charleston,  South  Carolina. 
(1988).  424p.  Edited  by  R.  G.  Willey. 

Descriptors:  'Water  quality,  'Conferences,  'Res- 
ervoirs, 'Estuaries,  Coastal  waters,  Water  quality 
control,  Rivers,  Case  studies. 

A  three-day  seminar  was  held  to  provide  a  forum 
for  Corps  of  Engineers  personnel  who  are  routine- 
ly involved  in  water  quality  and  water  control 
work.  The  seminar  was  co-sponsored  by  the  Hy- 
drologic Engineering  Center  and  the  Committee 
on  Water  Quality.  Twenty-one  papers  on  Reser- 
voir and  Riverine  Case  Studies  and  sixteen  papers 
on  Coastal  and  Estuarine  Case  Studies  which  were 
presented  at  the  seminar  are  included  in  these 
proceedings.  An  appendix  is  also  included  which 
contains  ten  abstracts  by  those  displaying  materials 
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during  the  poster  session.  (See  W89- 13232  thru 

W89-13268)  (Lantz-PTT) 

W89-13231 


WATER  QUALITY  MANAGEMENT  FOR  RES- 
ERVOIRS AND  TAILWATERS:  A  WOTS  DEM- 
ONSTRATION. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

R.  H.  Kennedy,  R.  C.  Gunkel,  and  R.  F.  Gaugush. 
IN-  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  2-8,  6  fig,  4  ref. 

Descriptors:  *Water  quality  management,  ♦Reser- 
voir operation,  *Tailwater,  Management  planning, 
Decision  making,  Data  interpretation. 

As  a  continuing  effort,  the  Corps  of  Engineers 
(CE)  has  established  the  Water  Operations  Techni- 
cal Support  (WOTS)  Program  as  a  means  of  main- 
taining and  distributing  water  quality  information 
and  technology.  A  recent  addition  to  the  WOTS 
Program  has  been  the  Water  Quality  Management 
for  Reservoirs  and  Tailwaters  (WQMRT)  Demon- 
stration initiated  in   1987.  A  major  objective  of 
WQMRT  is  the  formulation  of  a  protocol  for 
addressing  water  quality  management  issues  and 
identifying  appropriate  mitigating  methodologies. 
The  development  of  a  management  protocol  re- 
quires decision  making  which  progresses  in  an 
orderly,  directed  fashion  following  clearly  defined 
and  interrelated  steps.  These  steps,  the  definition  of 
which  is  independent  of  the  nature  of  the  problem 
addressed,  logically  lead  the  manager  from  prob- 
lem identification  to  problem  solution.   The  six 
basic  steps  in  this  process,  which  are  expanded  in 
this  paper,  are:  (1)  identification  of  issues;  (2)  col- 
lection and  analysis  of  data;  (3)  formulation  of 
management  goals  and  objectives;  (4)  evaluation  of 
management  alternatives;  (5)  implementation  of  the 
selected  alternative(s);  and  (6)  post-implementation 
evaluation.  The  WQMRT  Demonstration  repre- 
sents the  CE's  first,  major  effort  to  develop  a 
sound  protocol  for  the  CE-wide  management  of  its 
water  resource  enhancement  needs  is  an  important 
initial  step.  Data  collected  and  analyzed  to  date 
indicate  the  occurrence  of  eutrophication-related 
problems,  and  the  need  to  formulate  approaches 
for  the  enhancement  of  water  quality  in  tailwaters. 
The   compilation   of  water   quality   management 
technologies  and  the  formulation  of  a  framework 
within  which  to  develop  and  implement  water 
quality  management  plans  will  insure  that  the  CE 
will  continue  to  reach  its  water  quality  goals.  (See 
also  W89- 13231)  (Lantz-PTT) 
W89- 13232 


MICROCOMPUTER  SOFTWARE  FOR  THE 
ANALYSIS  OF  WATER  QUALITY  SAMPLING 
DESIGN. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-13233 


USE  OF  REMOTE  SENSING  TECHNIQUES  TO 
ENHANCE  ES  SITU  WATER  QUALITY  MONI- 
TORING. 

Army  Engineer  District,  Rock  Island,  IL.  Water 
Quality  and  Sedimentation  Section. 
For  primary  bibliographic  entry  see  Field  7B. 
W89- 13234 


Withdrawal  from  a  density  stratified  reservoir  can 
often  be  made  from  a  limited  vertical  range.  This 
practice,  known  as  selective  withdrawal,  is  made 
possible  by  the  limited  movement  imposed  by  the 
density  stratification  and  may  permit  release  of  a 
controllable  quality  of  water.  Operation  of  a  single 
port  using  selective  withdrawal  is  often  adequate 
to  meet  a  release  water  quality  objective.  Howev- 
er, due  to  resource  limitations,  it  is  frequently 
necessary  to  withdraw  from  multiple  ports  at  dif- 
ferent elevations  and  mix  the  different  water  quali- 
ties to  achieve  the  desired  result.  Single  wet-well 
structures  are  increasing  in  popularity  for  several 
reasons.  Among  these  are  potential  economic  sav- 
ings over  dual  wet-well  structure  construction  and 
the  impracticality  of  establishing  individual  flow 
control  on  each  potential  level  of  simultaneous 
withdrawal.  A  multi-port,  single-flow-control 
blending  algorithm  has  been  developed  that  has 
tested  well  in  all  cases  thus  far.  These  cases  include 
a  variety  of  sizes  and  shapes  of  single  wet-well 
intake  structures.  All  of  the  evaluations  made  to 
date  have  been  in  a  quantitative  fashion  with  good 
agreement  between  predictions  and  observations. 
The  algorithm  has  been  incorporated  into  two  one- 
dimensional,  mathematical  reservoir  models  that 
employ  the  selective  withdrawal  technology.  This 
has  provided  a  means  of  operating  is  type  of  reser- 
voir intake  structure  in  a  more  predictable  and 
controllable  manner.  (See  also  W89- 13231)  (Lantz- 
PTT) 
W89-13235 


MULTI-PORTED,  SESGLE  WET-WELL 
INTAKE  STRUCTURE  OPERATION  ES  A 
STRATIFIED  RESERVOIR. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
S.  E.  Howington. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  32-38,  3  fig,  3  ref. 

Descriptors:  *Model  studies,  'Water  quality  con- 
trol, 'Mathematical  equations,  'Reservoir  oper- 
ation, Algorithms,  Reservoirs,  Mixing,  Mathemati- 
cal studies,  Intakes. 


REAERATION  AT  LOW-HEAD  STRUCTURES: 
PRELIMINARY  RESULTS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
S.  C.  Wilhelms. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  39-47,  3  fig,  13  ref. 

Descriptors:  'Aeration,  'Dissolved  oxygen,  'Hy- 
draulic structures,  'Low  flow,  'Water  quality  con- 
trol, Weirs,  Spillways,  Gates,  Flow  discharge. 

Reaeration  or  dissolved  oxygen  (DO)  uptake  at 
hydraulic  structures  can  be  a  major  source  of 
water   quality    maintenance    or   improvement    in 
inland  waters.  Consequently,  it  is  very  important 
to  understand  the  reaeration  characteristics  of  the 
various  types  of  hydraulic  structures.  Past  reaera- 
tion work  has  focused  on  relatively  high  head 
projects.  There  is  a  particular  shortfall  in  under- 
standing the  gas  transfer  characteristics  of  low- 
head  projects.  As  a  part  of  the  ongoing  Water 
Quality  Research  Program  (WQRP)  and  with  sup- 
port from  several  field  offices,  a  research  effort 
was  launched  to  fill  part  of  the  information  void 
around  low-head  projects.  To  improve  release  DO, 
two  operational  recommendations  can  be  made 
based  on  the  field  observations:  (1)  overflow  weir 
discharge  should  be  maximized  relative  to  dis- 
charge through  the  low-sill  spillway,  and/or  (2) 
the  unit  (single-gate)  discharge  should  be  maxi- 
mized. However,  for  any  of  these  operations,  hy- 
draulic feasibility  must  be  considered.  Limits  may 
occur  in  the  effectiveness  of  these  operational  al- 
ternatives as  discharge  becomes  very  large.  The 
single-dose  tracer  gas  technique  is  an  applicable 
technology,   but   with   the   limitation   relative  to 
structure  flow  characteristics.  The  dilution  factor 
of  flow  through  the  structure  must  be  <  10  de- 
grees. There  are  plans  to  develop  a  description  for 
dilution  factor  as  a  function  of  structure  geometry 
and  flow  conditions.  Additional  field  testing  and 
data  analysis  are  planned  to  further  the  understand- 
ing of  reaeration  through  gate  structures  as  well  as 
overflow    weirs.    (See   also    W89-13231)   (Lantz- 
PTT) 
W89-13236 
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DISSOLVED  OXYGEN  STUDIES  BELOW 
WATER  F.  GEORGE  DAM. 

Army  Engineer  District,  Mobile,  AL. 
D.  I.  Findley,  and  K.  Day. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  52-60,  4  fig,  2  ref. 

Descriptors:  'Reservoirs,  'Dissolved  oxygen, 
'Water  quality  control,  'Dam  effects,  'Environ- 
mental effects,  Walter  F  George  Dam,  Hydroelec- 
tric plants,  Spillways,  Tailwater,  Monitoring, 
Water  resources  development,  Water  resources  de- 
velopment. 

The  Walter  F.  George  (WFG)  Lake  is  formed 
along  the  Chattahoochee  River  by  the  WFG  Lock 
and  Dam  (L  and  D),  which  is  located  near  Fort 
Gaines,    Georgia.    Approximately    47    river    km 
downstream  of  WFG  L  and  D  is  the  George  W. 
Andrews  (GWA)  L  and  D.  Problems  with  fishkills 
in  the  WFG  tailrace  area  during  periods  of  stratifi- 
cation followed  completion  of  these  projects.  In- 
vestigations into  dissolved  oxygen  (DO)  problems 
at  WFG  were  conducted  in  two  phases.  Phase  I 
was  conducted  from  13-19  August  1986  to  describe 
the  effects  of  operational  procedures  such  as  gen- 
eration startup  sequences,  spillway  releases  and 
lock  discharges  on  DO  and  temperature  in  the 
immediate  tailrace  and  at  locations  farther  down- 
stream. Phase  II,  conducted  from  9-10  September 
1987,  focused  on  identifying  the  source  of  the  low 
DO  water  observed   in  the  tailrace  during  the 
Phase  I  study.  Data  from  Phase  I  indicated  that 
compressed  starting  of  the  generators,  ie.,  all  units 
sequentially  within  minutes  of  one  another,  mini- 
mizes the  acuteness  and  the  duration  of  the  DO 
drop.  Data  collected  during  spillway  gate  openings 
indicated  that  comparatively,  there  is  no  difference 
between  releases  from  gate  14  modified  with  sto- 
plogs  and  other  gates.  When  DO  levels  were  se- 
verely depressed,  the  spillway  releases  resulted  in 
more  dramatic  improvements  compared  to  releases 
when  tailwater  DO  was  3.0  mg/L  or  better.  Inten- 
sive monitoring  in  the  tailrace  area  substantiated 
the   hypothesis   that   extremely    low    DO    water 
moved  into  the  downstream  area  from  the  turbine 
discharge  bays.  A  comparative  analysis  of  data 
collected  for  both  days  of  the  Phase  II  test  failed  to 
show  a  correlation  between  DO  readings  when  the 
tailgates  were  lowered  and  those  measured  when 
the  gates  were  raised.  This  suggests  that  the  pas- 
sageways controlled  by  the  tailgates  are  not  the 
conduits  by  which  low  DO  water  reaches  the 
tailrace.  DO  readings  measured  the  second  night  of 
the  study  declined  to  concentrations  that  were 
lower  than  those  observed  during  the  first  night,  or 
those  observed  in  the  lake.  A  deterioration  in  lake 
conditions  or  discharges  from  underground  wells, 
which  are  common  in  the  vicinity,  may  account 
for  the  lower  DO  readings  the  second  night.  (See 
also  W89- 13231)  (Lantz-PTT) 
W89-13238 

COORDINATING  THE  WATER  QUALITY  ACT 
OF  1987. 

Army  Engineer  District,  Nashville,  TN. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-13239 


MODELING  WATER  QUALITY  IMPACTS  OF 
HYDROPOWER  RETROFITTING  ON  LOCKS 
AND  DAMS  OF  THE  LOWER  OHIO  RIVER. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field   6G. 

W89-13237 


LAKE  CHICOT:  THE  FINAL  CHAPTER. 

Army  Engineer  District,  Vicksburg,  MS. 
D.  R.  Johnson. 

IN-  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  67-76,  9  fig,  1  tab,  6  ref. 

Descriptors:  'Lake  restoration,  'Sediment  control, 
'Water  quality  control,  'Lake  Chicot,  'Water 
quality,  Suspended  solids,  Chemical  analysis, 
Macon  Lake,  Turbidity,  Nitrates,  Chlorophyll  a, 
Phosphates,  Phosphorus,  Suspended  sediments, 
Sediment  load. 

Lake  Chicot  is  the  largest  natural  lake  in  Arkansas. 
Fishing  in  this  lake  has  declined  steadily  since 
completion  of  the  Mississippi  River  mainline  levees 
in  1920.  The  Lake  Chicot  Project  was  completed 
in  1985,  and  was  designed  to  reduce  the  heavy 
suspended  sediment  loads  to  the  lake  by  diverting 
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inflows  >  400  cu  ft/sec  to  the  Mississippi  River. 
Prior  to  project  completion,  the  lake  was  plagued 
with  high  suspended  solid  levels  for  6  to  8  months 
of  the  year  (annual  mean  =  350  mg/L).  Coupled 
with  the  high  sediment  load  was  high  nutrient 
loading.  Eight  water  quality  parameters  were  se- 
lected to  evaluate  the  effectiveness  of  the  project. 
They  were  turbidity,  secchi  depth,  total  solids, 
suspended  solids,  nitrate,  chlorophyll  a,  orthophos- 
phorus,  and  total  phosphorus.  Concentrations  of 
these  parameters  at  Macon  Lake,  Upper  and 
Lower  Lake  Chicot  (Stations  3,  4,  and  7)  were 
plotted,  and  illustrate  that  for  most  of  these  param- 
eters the  post-project  changes  are  clear  and 
marked.  Measured  levels  in  the  lower  lake  of  both 
solids,  turbidity,  total  phosphorus  and  nitrate 
dropped  sharply  in  early  1985,  while  the  levels  at 
the  other  two  stations  were  more  constant.  Chloro- 
phyll a  and  secchi  depth  values  increase  at  Station 
7  and  remained  relatively  constant  at  the  other  two 
stations.  The  changes  in  orthophosphorus  were  less 
clear,  but  the  baseline  levels  decreased  at  station  7 
in  early  1985.  Lower  Lake  Chicot  and  Ditch 
Bayou  displayed  significant  temporal  differences 
for  all  eight  parameters  tested.  Thus,  the  Lake 
Chicot  Project  has  been  successful  in  improving 
the  water  quality  in  Lake  Chicot.  (See  also  W89- 
13231)  (Lantz-PTT) 
W89-13240 


CUMBERLAND     BASIN     WATER     QUALITY 
MODEL. 

Army  Engineer  District,  Nashville,  TN. 

For  primary  bibliographic  entry   see  Field   6G. 

W89-13241 


WATER  QUALITY  EVALUATION  OF  PRO- 
POSED OUTLETS  FROM  DEVILS  LAKE 
NEAR  DEVILS  LAKE,  ND. 

Army  Engineer  District,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  4A. 

W89- 13242 


THERMAL      STRATIFICATION      IN      MILL 
CREEK  RESERVODt 

Corps  of  Engineers,  Walla  Walla,  WA.  Environ- 
mental Resources  Branch. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-13243 


UNDER-ICE   HYDRODYNAMICS   AT   TIOGA 
LAKE,  PA. 

Corps  of  Engineers,  Baltimore,  MD.  Water  Con- 
trol Management  Section. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-13246 


TOWN  BROOK  RELIEF  TUNNEL  DESIGNING 
FOR  ANOXIA  AND  H2S  GENERATION. 

Corps  of  Engineers,  Waltham,  MA.  New  England 
Div. 

T.  G.  Barker. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  153-160,  3  fig,  Href. 

Descriptors:  *Wastewater  treatment,  'Urban 
runoff,  *  Water  pollution  treatment,  *  Storm  sewers, 
•Aeration,  'Water  quality  control,  'Relief  sewers, 
•Hydrogen  sulfide,  Town  River  Bay,  Dissolved 
oxygen,  Storm  runoff,  Diffusion. 

The  Town  Brook  Relief  Tunnel  is  a  12-ft  diameter 
inverted  siphon  4,060  ft  long  which  carries  excess 
flow  from  urban  areas  of  Quincy,  MA,  into  tidal 
reaches  of  Town  River  Bay.  When  urban  runoff 
meets  saltwater  in  a  closed  container  160-ft  below 
ground,  the  result  will  be  rapid  dissolved  oxygen 
(DO)  depletion  and  the  generation  of  hydrogen 
sulfide  (H2S)  gas;  an  additional  effect  of  160-ft  of 
hydrostatic  head  will  allow  the  H2S  to  build  to 
supersaturated  levels.  When  a  storm  flushes  the 
tunnel's  anaerobic,  supersaturated  H2S  waters  into 
Town  River  Bay,  the  results  would  be  unaccept- 
able at  best.  In  order  to  prevent  such  occurrences, 
water  quality  maintenance  scheme  has  been  pro- 
posed. The  source  of  the  anticipated  water  quality 
problems  in  the  tunnel  is  somewhat  complex,  and 


includes  organic  matter  and  debris  from  storm 
events.  Using  a  Streeter-Phelps  method,  a  worst 
case  (99th  %  biochemical  oxygen  demand  (BOD) 
load)  tunnel  discharge  was  routed  through  the 
Town  River  and  into  Town  River  Bay.  The  results 
indicated  that  an  anaerobic  plume  could  persist  for 
3  hrs  and  another  2  hrs  could  be  required  to  restore 
conditions  to  the  levels  required  by  State  stand- 
ards-a  6  mg/L  DO.  This  was  considered  unac- 
ceptable. The  primary  goal  of  the  water  quality 
maintenance  plan  is  to  prevent  H2S;  the  secondary 
goal  is  to  prevent  low  DO  or  anaerobic  discharge. 
There  are  a  number  of  ways  this  could  be  accom- 
plished. These  fall  into  three  general  categories; 
flushing  the  tunnel,  pumping  the  tunnel  dry  be- 
tween runoff  events,  or  mechanically  aerating  the 
tunnel.  Studies  indicated  that  only  tunnel  aeration 
was  a  viable  means  of  preventing  the  potential 
adverse  effects  of  tunnel  discharges.  The  proposed 
aeration  method  uses  an  air  compressor  to  pump 
air  into  the  outlet  shaft  through  a  coarse-bubble 
diffuser.  The  rising  bubbles  will  cause  the  aerated 
water  to  rise  to  the  surface  so  that  gaseous  ex- 
change can  occur  with  the  atmosphere  and  prevent 
dissolved  gas  supersaturation.  A  pump  will  move 
the  aerated  outlet  water  at  a  rate  of  1,000  gallons 
per  minute  through  6-in.  diameter  pipes  to  the 
tunnel  inlet  shaft  to  get  circulation  throughout  the 
tunnel.  This  system  will  circulate  the  tunnel's  con- 
tents every  2.6  days.  (See  also  W89-13231)  (Lantz- 
PTT) 
W89- 13247 


APPLICATIONS  OF  MIXERS  AND  AERATORS 
FOR  RESERVOIR  IMPROVEMENT. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
R.  E.  Price,  and  J.  P.  Holland. 
IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary  23-25,    1988,   Charleston,    South   Carolina. 
(1988).  p  161-169,  Href. 

Descriptors:  'Lake  restoration,  *Destratification, 
•Mixing,  'Water  quality  control,  *Aeration,  •Res- 
ervoirs, Thermal  stratification,  Dissolved  oxygen, 
Hypolimnion,  Stratification. 

Most  Corps  of  Engineers  (CE)  reservoirs  undergo 
some  degree  of  thermal  stratification  on  an  annual 
basis.  This  stratification,  which  is  a  result  of  insola- 
tion, usually  begins  in  the  late  spring  of  each  year. 
This  stratification  pattern,  although  set  up  by  mete- 
orological conditions,  is  naturally  controlled  by  the 
corresponding  density  of  the  water.  CE  reservoirs 
designed  for  hydropower  and/or  flood  control  are 
often  equipped  with  low-level  releases.  Even  if  the 
center-line  elevation  of  these  releases  is  located 
near  the  elevation  of  the  thermocline,  the  with- 
drawal zone  will  typically  extend  well  into  the 
hypolimnion.  Therefore,  releases  from  these 
projects  during  the  stratified  periods  may  be  low  in 
dissolved  oxygen  (DO)  and  contain  excessive 
levels  of  iron,  manganese  and  hydrogen  sulfide.  In- 
reservoir  alternatives  that  utilize  artificial  methods 
of  destratification  and  aeration  are  discussed. 
There  are  two  major  categories  of  artificial  circu- 
lation (destratification)  devices:  (1)  mechanical 
mixers  that  usually  produce  a  hydraulic  jet;  and  (2) 
air  diffuser  systems  that  use  air  bubbles  released 
near  the  bottom  to  induce  mixing.  Hypolimnetic 
aeration  systems  are  variations  of  either  mechani- 
cal or  air-diffuser  systems  that  only  affect  the 
hypolimnion,  thereby  preserving  the  general  strati- 
fication pattern.  A  direct-drive  surface  mixer  was 
used  successfully  at  J.  Percy  Priest  Lake,  TN,  in  a 
localized  mixing  application  to  increase  the  DO  in 
the  release.  (See  also  W89-13231)  (Lantz-PTT) 
W89- 13248 


DEVELOPING  AN  OPERATIONAL  WATER 
TEMPERATURE  MODEL  FOR  THE  COLUM- 
BIA RIVER  SYSTEM. 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 

Water  Quality  Section. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-13249 


DESTRATIFICATION      OF      BEECH      FORK 
LAKE. 

Corps  of  Engineers,  Huntington,  WV.  Huntington 


District. 

For  primary  bibliographic  entry  see  Field  2H. 

W89- 13250 


GROUND  WATER  MANAGEMENT  PLAN  FOR 
THE  CONSTRUCTION  OF  THE  BONNEVILLE 
NAVIGATION  LOCK. 

Army  Engineer  District,  Portland,  OR. 
J.  D.  Graham,  D.  Scofield,  S.  Farooqui,  S. 
Sagstad,  and  K.  Foster. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  203-214,  4  fig,  6  ref. 

Descriptors:  'Water  quality  control,  'Groundwat- 
er quality,  'Locks,  'Water  resources  development, 
'Columbia  River,  'Fish  hatcheries,  Wells,  Bonne- 
ville Dam,  Groundwater  management,  Aquifers. 

The  new  navigation  lock  at  Bonnevilie  Dam  on  the 
Columbia  River  is  being  built  because  the  present 
lock  is  obsolete;  it  is  unable  to  handle  the  present 
and  projected  barge  sizes  and  volume  of  shipping. 
The  location  of  the  new  lock  and  approach  chan- 
nel will  necessitate  the  removal  of  the  present 
Bonneville  Fish  Hatchery  (BFH)  well  field  and 
installation  of  a  new  well  field.  In  addition,  lock 
construction  will  also  require  extensive  dewatering 
of  the  same  Pre-Slide  Alluvium  aquifer  (PSA)  that 
is  used  to  supply  water  to  the  BFH.  To  reconcile 
the  potential  problems  of  the  two  major  well  fields 
and  the  limited  sustained  yield  potential  of  the 
PSA,  the  Portland  District  Geology  Section  and 
groundwater  consultants  have  developed  a 
groundwater  management  plan  for  the  construc- 
tion of  the  navigation  lock.  The  purpose  of  the 
plan  is  to  ensure  the  continued  supply  of  high 
quality  groundwater  to  the  fish  hatchery  while 
achieving  construction  dewatering  for  the  naviga- 
tion lock.  Conceptual  aspects  and  activities 
planned  to  further  quantify  and  implement  the  plan 
are  briefly  discussed.  (See  also  W89-13231)  (Au- 
thor's abstract) 
W89- 13252 


RELATIONSHIP     BETWEEN     SUBSURFACE 

GEOHYDROLOGIC     INVESTIGATION     AND 

SITING     OF     UPLAND     DISPOSAL     SrTES/ 

DEWATERING  SITES  FOR  USE  OF  DREDGED 

MATERIAL      AS       SANITARY       LANDFILL 

COVER. 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-13260 


TIERED  APPROACH  FOR  EVALUATING 
SEDIMENT  QUALriY  AT  MULTIPLE  COAST- 
AL AND  RIVERINE  DREDGING  PROJECTS. 

Army  Engineer  District,  Portland,  OR.  Advance 

Planning  Branch. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-13264 


PROCEEDINGS:   CONFERENCE   ON   POINT- 
OF-USE  TREATMENT  OF  DRINKING  WATER. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 13269 


POINT-OF-ENTRY  AND  POINT-OF-USE  DE- 
VICES FOR  MEETING  DRINKING  WATER 
STANDARDS. 

Environmental  Protection  Agency,  Washington, 
DC. 

S.  W.  Clark. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  4-9,  2  ref. 

Descriptors:  'Water  quality  standards,  'Drinking 
water,  'Water  treatment,  Water  quality  manage- 
ment, Potable  water,  Monitoring,  Technology. 

After  considering  all  public  comments  and  through 
a  variety  of  discussions  at  all  levels  of  manage- 
ment, EPA  decided  that  point-of-entry  (POE)  de- 
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vices  were  suitable  for  compliance  of  drinking 
water  standards,  but  they  were  not  best  available 
technology  (BAT).  It  was  also  decided  that  point- 
of-use  (POU)  and  bottled  water  could  be  used  as 
interim  measures,  but  were  not  to  be  considered 
BAT  or  a  means  of  compliance.  The  EPA  promul- 
gated a  rule  in  July  1987  that  allowed  POE  devices 
is  a  means  of  compliance  with  the  final  maximum 
contamination  levels  (MCLs)  for  volatile  organic 
chemicals.  POU  or  bottled  water  could  only  be 
used    to    alleviate    unreasonable    risks   to    health 
during  a  variance  or  exemption  period.  It  is  hoped 
that  this  rule  will  allow  for  a  more  accessible 
means  of  compliance,  and  would,  in  turn,  increase 
their  compliance  rate.  The  rule  specifies  criteria 
and  procedures  that  attempt  to  assure  quality  and 
safety  when  POE  is  applied  for  compliance  pur- 
poses  The  five  criteria  necessary  for  compliance 
using  POE  are:  central  control,  effective  monitor- 
ing, application  of  effective  technology,  mainte- 
nance of  microbial  safety,  and  protection  of  all 
consumers.  The  goal  of  these  five  criteria  is  to 
assure  that  when  POE  devices  are  applied  by 
public  water  systems  for  compliance  with  drinking 
water  standards,  the  water  is  as  safe  as  the  tune- 
tested  methods  of  central  water  treatment.  These 
criteria  provide  for  adequate  public  health  protec- 
tion, while  at  the  same  time  allowing  for  an  inno- 
vative,  decentralized   approach  (ie.,  POE).  This 
approach  will  allow  a  cost  effective  means  ot 
compliance  for  small  systems  that  have  had  the 
most  violations  of  EPA's  drinking  water  standards 
The  criteria  developed  by  EPA  will  be  adopted 
and  implemented  by  the  states  with  the  goal  ot 
providing  safe  drinking  water  to  all  communities. 
(See  also  W89-13269)  (Lantz-PTT) 
W89- 13270 

REGULATORY  REQUIREMENTS  FOR 
POINT-OF-USE  SYSTEMS. 

Environmental  Protection   Agency,   Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-13271 

CONTROL  OF  POINT-OF-USE  WATER 
TREATMENT  DEVICES  IN  CANADA:  LEGAL 
AND  PRACTICAL  CONSIDERATIONS. 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

R.  S.  Tobin. 

IN-  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  12-14,  9  ref. 

Descriptors:  *Water  treatment,  'Regulations, 
*Legal  aspects,  *Canada,  Legislation,  Standards, 
Filters. 

Point-of-use  devices  are  becoming  common  house- 
hold appliances  in  Canada,  as  they  are  in  the  U.S. 
In  Canada,  there  is  no  specific  legislation  control- 
ling the  sale,  use,  or  performance  of  point-of-use 
(POU)  water  treatment  devices.  A  number  of  acts, 
however,  do  have  provisions  that  could  be  related 
to  these  devices,  including:  (1)  the  Pest  Control 
Products     Act,     administered     by     Agriculture 
Canada,  regulates  products  that  are  intended  to 
control  any  kind  of  pest;  (2)  the  Medical  Devices 
Regulations,  of  the  Food  and  Drugs  Act  are  used 
to  control  devices  that  are  'manufactured,  sold  or 
represented  for  use  in  the  prevention  of  diseases; 
(3)  the  Hazardous  Products  Act,  administered  by 
Consumer  and  Corporate  Affairs  Canada  author- 
izes the  Minister  to  carry  out  investigations  and 
demand  information  regarding  consumer  products, 
to  determine  whether  such  products  are  likely  to 
be  a  danger  to  the  health  or  safety  of  the  public; 
and  (4)  the  Competition  Act,  which  supersedes  the 
Combined  Investigation  Act.  Although  these  legis- 
lative tools  are  used  for  more  serious  problems,  the 
department   policy   has  been  to   avert   problems 
before  they  occur.  Therefore,  the  Canadian  pro- 
gram on  POU  devices  includes  the  following  as- 
pects: testing  and  evaluation  of  devices;  provision 
of  advice  and  educational  materials;  and  coopera- 
tion  with  industry   and   nonprofit   organizations. 
(See  also  W89- 13269)  (Lantz-PTT) 
W89-13272 


REGULATION  OF  WATER  TREATMENT  DE- 
VICES IN  CALIFORNIA. 

R.  F.  Burns.  .        ... 

IN:  Proceedings:  Conference  on  Pomt-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  15-17,  4  ref. 

Descriptors:  *California,  *Water  treatment,  •Reg- 
ulations, 'Legislation,  Public  policy,  Drinking 
water. 

During  1986,  the  California  legislature  introduced 
two  legislative  measures  regarding  point-of-use 
(POU)  and  point-of-entry  (POE)  water  treatment 
devices.  One  measure,  addressed  the  performance 
of  POU/POE  water  treatment  devices  for  which  a 
claim  relative  to  the  health  or  safety  of  drinking 
water  is  made.  The  other  measure  addressed  ad- 
vertising claims  made  in  the  sale  of  POU/fOK, 
water  treatment  devices.  Both  bills  were  passed  by 
the  legislature,  signed  by  the  Governor,  and 
became  effective  on  January  1,  19877.  The  provi- 
sions of  these  Senate  Bills  are  described  in  this 
paper.  The  California  Department  of  Health  Serv- 
ices (DHS)  Public  Water  Supply  Branch  (PWSB) 
has  been  given  the  responsibility  for  the  implemen- 
tation of  the  first  Senate  Bill,  and  is  currently 
developing  policy  and  regulations  for  the  imple- 
mentation of  a  certification  program.  (See  also 
W89-13269)  (Lantz-PTT) 
W89-13273 

WISCONSIN  REGULATION  OF  POINT-OF- 
USE  AND  POINT-OF-ENTRY  WATER  TREAT- 
MENT DEVICES. 

Wisconsin  Dept.  of  Industry,  Labor  and  Human 
Relations,  Madison. 

L.  Trapp.  _  .  „    „TT 

IN-  Proceedings:  Conference  on  Point-ot-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  18-21,  3  append. 

Descriptors:  'Water  quality  standards,  'Water 
treatment,  'Regulations,  'Wisconsin,  Drinking 
water,  Standards,  Water  quality  control,  Potable 
water,  Public  policy. 


Wisconsin's  involvement  in  regulating  point-of-use 
(POU)  and  point-of-entry  (POE)  water  treatment 
devices  involves  five  different  state  agencies.  Two 
of  those  state  agencies,  the  Department  of  Justice 
(DOT)  and  the  Department  of  Agriculture,  Trade 
and  Consumer  Protection  (DATCP),  have  con- 
sumer protection  sections.  A  third  state  agency, 
the  Department  of  Health  and  Social  Services  (DH 
and  SS),  is  responsible  for  recommending  enforce- 
ment standards  for  the  groundwater  contaminants 
of  public  health  concern.  The  enforcement  stand- 
ard may  be  the  actual  maximum  contaminant  level 
(MCL)  set  by  the  US  EPA  or  may  be  below  the 
MCL  if  scientific  evidence  for  the  lower  number  is 
presently  available  but  was  not  considered  when 
the  MCL  was  established.  The  Department  of  Nat- 
ural Resources  (DNR),  the  fourth  state  agency, 
uses  the  enforcement  standards  to  establish  wheth- 
er or  not  a  water  supply  is  contaminated.  After  a 
public  hearing  process,  the  DNR  usually  adopts 
the  recommended  enforcement  standard  into  its 
regulations.  The  fifth  state  agency  is  the  Depart- 
ment of  Industry,  Labor  and  Human  Regulations 
(DILHR),  which  reviews  all  POU  and  POE  water 
treatment  devices  for  the  following:  rendering  in- 
active or  removing  aesthetic  and  health  related 
contaminants;  suitability  of  construction  materials 
for  use  with  potable  water;  ability  of  the  device  to 
withstand  the  pressures  to  which  it  will  be  subject- 
ed- and  proper  installation  instructions.  (See  also 
W89- 13269)  (Lantz-PTT) 
W89-13274 

HOUSEHOLD  WATER  QUALITY  EDUCA- 
TION: THE  COOPERATD/E  EXTENSION 
SYSTEM  ROLE. 

Kansas  State  Univ.,  Manhattan.  Cooperative  Ex- 
tension Service. 

For  primary  bibliographic  entry  see  Field  5K 
W89-13275 

FEDERAL  TRADE  COMMISSION  REGULA- 
TION OF  WATER  TREATMENT  DEVICES. 


Federal  Trade  Commission,  Washington,  DC. 
J.Winston. 

IN-  Proceedings:  Conference  on  Pomt-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  25-26. 

Descriptors:  'Water  treatment,  'Regulations, 
•Federal  Trade  Commission,  Advertising,  Publica- 
tions, Legal  aspects. 

The  Federal  Trade  Commission  (FTC)  is  a  small 
independent  Federal  agency  established  in  1914. 
The  FTC's  mission  includes  the  regulation  of  anti- 
competitive practices  such  as  price  fixing  and  mo- 
nopolization, as  well  as  regulation  of  false  advertis- 
ing   The  FTC  does  not  have  the  resources  to 
pursue  every  potentially  deceptive  practice,  and  no 
specific  regulations  governing  the  advertising  of 
water  treatment  devices.  Like  other  advertising, 
claims  for  these  devices  must  be  truthful  and  sub- 
stantiated. In  recent  months  the  FTC  has  brought 
two  formal  actions  against  advertisers  of  water 
treatment  devices.  In  the  summer  of  1987,  one 
organization  was  charged  with  false  advertising  of 
its  home  water  distiller,  and  in  August  1987,  the 
FTC  issued  an  administrative  complaint  against 
another  corporation  regarding  a  table-top  activat- 
ed carbon  filter  device.  In  general,  the  types  of 
advertising  claims  that  the  FTC  may  be  concerned 
about  in  this  area  are:  claims  that  a  device  will 
purify    the   water   or   remove   all   contaminants. 
These  claims  should  be  supported  by  reliable  evi- 
dence and  appropriately  qualified;  claims  that  ordi- 
nary tap  water  is  hazardous  to  health.  These  claims 
should  be  carefully  substantiated  and  qualified;  and 
false  claims  of  consumer  or  expert  endorsements. 
Consumer  testimonials  should  be  representative  or 
qualified  clearly.   (See   also   W89-13269)   (Lantz- 
PTT) 
W89-13276 

POU/POE  PRODUCT  PROMOTION  GUIDE- 
LINES AND  CODE  OF  ETHICS. 

Water  Quality  Association,  Lisle,  IL. 
M.  M.  Robb. 

IN-  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  27-30,  2  fig. 


Descriptors:  'Standards,  'Water  quality  control, 
Regulations,  Public  participation,  Public  policy, 
Governmental  interrelations,  Organizations. 

The  promulgation  of  the  Voluntary  Industry  Prod- 
uct Promotion  Guidelines  (VIPPG)  and  the  cre- 
ation of  the  Water  Quality  Industry  Review  Panel 
was  prompted  by  concerns  expressed  to  the  Water 
Quality  Association  (WQA)  by  various  agencies  of 
the  Federal  governments  of  the  United  States  and 
Canada,  state  and  provincial  enforcement  agencies, 
and  members  of  the  water  quality  improvement 
industry.  The  guidelines  are  not  intended  to  pro- 
vide all  or  any  part  of  the  wording  of  anyone  s 
specific  promotional  material.   They  are  merely 
designed  to  provide  a  general  framework  within 
which  more  accurate  and  informative  advertising, 
promotional,  and  sales  presentation  material  can  be 
prepared  in  such  a  way  as  to  avoid  misleading 
consumers  about  the  capabilities  of  water  quality 
improvement  products.  Two  types  of  requestscan 
be  submitted  through  the  VIPPG  process.  They 
are  a  Complaint  Request,  filed  on  an  existing  ad- 
vertisement or  promotion  which  can  be  voluntarily 
resolved  or  can  move  on  the  Review  Panel;  and  an 
Advisory  Request,  in  which  a  company  submits  its 
promotional  material  or  advertising  for  compliance 
prior  to  printing  or  releasing  it.  The  review  panel 
members  hear  complaints  that  fulfill  the  following 
criteria:  name,  address,  and  telephone  number  ot 
source  material;  written  and  dated  entries;  copy  ot 
all  materials  to  be  reviewed;  details-how,  when, 
where  the  material  was  used;  particular  guidelines 
possibly  violated;  explicit  request  for  opinion;  ex- 
plicit request  for  opinion;  full  legal  name,  address, 
and  telephone  number  of  submitting  party;  and,  the 
requesting  party  agrees  to  not  misrepresent  and  to 
limit  reference  to  opinion  or  results.  Voluntary 
compliance  is  requested  by  all  involved  parties. 
(See  also  W89- 13269)  (Lantz-PTT) 
W89- 13277 
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POINT-OF-USE  AND  POINT-OF-ENTRY 
TREATMENT  DEVICES  USED  AT  SUPER- 
FUND  SITES  TO  REMEDIATE  CONTAMINAT- 
ED DRINKING  WATER. 

Environmental  Protection  Agency,  Chicago,  IL. 
Region  V. 

For  primary  bibliographic  entry  see  Field  5F. 
W89- 13293 


EFFECTS  OF  AGRICULTURAL  WATER 
TABLE  MANAGEMENT  ON  DRAINAGE 
WATER  QUALITY. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
R.  W.  Skaggs,  R.  O.  Evans,  and  J.  W.  Gilliam. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-204416/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  237, 
(UNC-WRRI-89-237),  March  1989.  87p,  60  fig,  7 
tab,  24  ref,  append.  Project  WRRI  70056/70081. 

Descriptors:  'Water  quality  control,  'Control 
drainage,  'Drainage,  'North  Carolina,  'Nutrient 
transport,  Subsurface  drainage,  Nutrients,  Phos- 
phorus, Nitrogen,  Water  table,  Agricultural  water. 

The  primary  objective  of  this  study  was  to  deter- 
mine the  magnitude  of  the  water  quality  benefits 
provided  by  controlled  drainage  practices  used  to 
manage  water  tables  at  different  sites  and  under 
different  soil  conditions.  Five  sites,  originally  es- 
tablished by  the  Soil  Conservation  Service  to  dem- 
onstrate to  farmers  the  water-conserving  potential 
of  water  table  management,  were  selected  for  this 
study  to  encompass  a  wide  range  of  soil  and  site 
properties  representative  of  the  poorly  drained 
soils  of  the  Tidewater  region  of  North  Carolina. 
Drainage  control  was  accomplished  by  placing 
flash-board  riser  type  control  structures  in  the 
drainage  outlets.  Drainage  control  was  very  effec- 
tive in  reducing  drainage  outflow  and  the  potential 
transport  of  nutrients  to  receiving  surface  waters. 
The  control  structures  reduced  drainage  outflow 
by  approximately  40%  as  compared  to  convention- 
al drainage  practices.  The  dominant  factor  influ- 
encing total  nutrient  transport  was  the  amount  of 
drainage  outflow  which  was  reduced  by  controlled 
drainage  practices.  The  reduction  in  nutrient  trans- 
port was  nearly  proportional  to  the  reduction  in 
drainage  outflow.  Controlled  drainage  reduced  the 
annual  transport  of  the  total  nitrogen  (N03  and 
TKN)  by  7  kg/ha  and  total  phosphorus  by  0.19 
kg/ha.  Considering  that  nearly  1  million  hectares 
of  cropland  in  North  Carolina  are  artificially 
drained,  this  represents  a  potential  reduction  at  the 
field's  edge  of  nearly  7,000  metric  tons  of  nitrogen 
and  190  metric  tons  of  phosphorus  annually.  (Lam- 
bert-UNC-WRRI) 
W89-13320 


SIMULATION  OF  CHANGES  IN  STORM- 
WATER  QUALITY  AT  FOUR  POTENTIAL 
FLOW-ATTENUATION  SITES  IN  THE  ERON- 
DEQUOIT  CREEK  WATERSHED,  MONROE 
COUNTY,  NEW  YORK. 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

P.  J.  Zarriello,  and  J.  M.  Surface. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $8.75,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4106,  1989.  52p, 
13  fig,  14  tab,  58  ref. 

Descriptors:  'Model  studies,  'New  York,  'Storm 
runoff,  'Sedimentation  basins,  'Urban  hydrology, 
•Water  pollution  control,  Model  studies,  Nonpoint 
pollution  sources,  Settling  basins. 

The  potential  for  improving  stormwater  quality  in 
the  Irondequoit  Creek  watershed,  New  York, 
using  flow  attenuation  basins  was  analyzed  by  de- 
terministic simulations  of  sediment  retention.  Simu- 
lations are  based  on  'plug-flow'  concepts  and  set- 
tling of  particulate  matter  according  to  Stoke's  law 
in  (1)  temporary  storage  basins,  which  retain  storm 
runoff  but  allow  normal  runoff  to  pass  unimpeded, 
and  (2)  maximum  storage  basins,  which  maintain  a 
permanent  pool  of  water.  The  rate  of  suspended- 


sediment  retention  varies  with  particle  size  and 
detention  time.  The  detention  time  is  a  function  of 
basin  size,  rate  of  inflow,  and  type  of  basin  simulat- 
ed and  is  greater  in  maximum  storage  basins,  which 
produce  an  8  to  84%  greater  suspended-sediment 
load  reduction  than  temporary  storage  basins.  The 
predicted  annual  suspended-sediment-load  reten- 
tion ranges  from  28  to  32%  in  temporary  storage 
basins  and  from  33  to  60%  in  maximum  storage 
basins.  Total  annual  loads  of  phosphorous,  lead, 
and  zinc,  constitutents  that  are  often  absorbed  to 
sediment  particles,  would  be  reduced  by  22  to 
59%,  20  to  47%  and  16  to  38%,  respectively, 
according  to  suspended-sediment  simulations. 
Actual  sediment-retention  and  chemical-retention 
rates  may  be  less  than  predicted,  however,  because 

(1)  the  sediment  may  be  resuspended  mechanically, 

(2)  anaerobic  conditions  may  cause  release  of  ad- 
sorbed constitutents  into  the  dissolved  phase,  and 

(3)  metals  may  become  remobilized  in  the  presence 
of  high  concentrations  of  chlorides  from  road  salts. 
(USGS) 

W89- 13332 


EVALUATION  OF  METHODOLOGY  FOR  DE- 
LINEATION OF  PROTECTION  ZONES 
AROUND  PUBLIC-SUPPLY  WELLS  IN  WEST- 
CENTRAL  FLORIDA. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-13350 


POTENTIAL  FOR  HYDRILLA  DISPERSAL  BY 
SEXUAL  MEANS  UN  NORTH  CAROLEVA  SUR- 
FACE WATERS. 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Crop  Science. 

For  primary  bibliographic  entry  see  Field  4A. 
W89- 13354 


BINDING  OF  XENOBIOTICS  TO  HUMIC  MA- 
TERIAL IN  THE  AQUATIC  ENVIRONMENT. 

Pennsylvania  State  Univ.,  University  Park.  Envi- 
ronmental Resources  Research  Inst. 
J.  M.  Bollag. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-193379/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Pennsylvania  Environmental  Resources  Re- 
search Institute,  University  Park,  Final  Report 
ER8903,  February  1989.  61p,  21  fig,  5  tab,  67  ref. 
Contract  14-08-0001-G1137. 

Descriptors:  'Detoxification,  'Enzymes,  'Humic 
acids,  'Phenolic  pesticides,  Hydrobiology,  Pesti- 
cides, Pesticide  toxicity,  Phenols,  Industrial  wastes, 
Oxidoreductases,  Hydrolases,  Laccase,  Water  pol- 
lution control,  Binding,  Chlorophenols, 
Wastewater  treatment,  Oligomers,  Separation 
techniques,  Xenobiotics. 

The  research  evaluates  using  immobilized  en- 
zymes, oxidoreductases  and  hydrolases  to  remove 
or  detoxify  phenolic  and  pesticidal  compounds 
from  the  aquatic  environment.  Particularly,  the 
research  focuses  on  the  binding  of  zenobiotics  to 
humic  substances  through  the  activity  of  oxidore- 
ductive  enzymes.  Experiments  with  bound  chloro- 
phenols showed  that  release,  especially  microbial 
release,  from  humic  material  was  limited  and  small 
amounts  were  mineralized  by  microorganisms.  Ex- 
periments showed  that  immobilized  enzyme  can  be 
used  for  detoxifying  various  pollutants  by  enzyme- 
catalyzed  polymerization  or  binding  of  phenolic 
and  other  xenobiotic  compounds  to  humic  sub- 
stances. A  number  of  oxidoreductases  and  hydro- 
lases were  covalently  linked  to  various  types  of 
soils  and  clays  using  3-aminopropyltriethoxysilate 
(APTES)  and  glutaraldehyde  as  'coupling  agents'. 
Most  enzymic  activity  was  recovered  for  a  pheno- 
loxidase,  namely  a  laccase.  Incubation  of  this  lac- 
case with  2,4-dichlorophenol  caused  oligomers  to 
form  which  are  insoluble  in  aqueous  solution  and 
thus  can  be  removed.  The  coupling  of  2,4-dichlor- 
ophenol to  fulvic  and  humic  acid  could  also  be 
determined  in  the  presence  of  other  oxidoreduc- 
tases such  as  tyrosinase,  peroxidase  and  a  laccase  of 
Rhizoctonia  praticola.  (USGS) 
W89-13360 


LAND-USE  POLICY  AND  THE  PROTECTION 
OF  GEORGIA'S  ENVIRONMENT. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

For  primary  bibliographic  entry  see  Field  6E. 
W89- 13390 


HAZARDOUS  WASTE  MANAGEMENT  FACIL- 
ITY SITING  IN  GEORGIA. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-13394 


DEVELOPMENT  OF  A  COMBINED  QUANTI- 
TY AND  QUALITY  MODEL  FOR  OPTIMAL 
MANAGEMENT  OF  UNSTEADY  GROUND- 
WATER FLOW  FIELDS. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 
Engineering. 

R.  C.  Peralta,  J.  Solaimanian,  and  C.  L.  Griffis. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-214373/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville,  Publication  No.  134,  June  1988.  43p, 
10  fig,  10  ref.  USGS  Project  G-1409-04. 

Descriptors:  'Groundwater  management,  'Optimi- 
zation, 'Solute  transport,  'Computer  models,  'Un- 
steady flow,  Groundwater  quality,  Water  quality 
management,  Model  studies,  Simulation  analysis, 
Advection,  Dispersion. 

Alternative  techniques  are  presented  for  incorpo- 
rating conservative  solute  transport  equations  into 
computer  models  designed  for  optimizing  ground- 
water extraction  rates.  The  equations  assume  un- 
steady two-dimensional  flow,  and  dispersed  con- 
servative solute  transport.  Implicit  and  explicit 
finite  difference  equations  for  solute  transport  are 
compared  for  practicality.  After  calibration,  the 
equations  are  used  in  a  MODCON  procedure,  an 
integrated  series  of  five  optimization  or  simulation 
modules.  Results  of  the  calculations  are  compared 
with  those  resulting  from  a  model  based  upon  the 
method  of  characteristics.  The  procedure  is  appli- 
cable for  an  entire  aquifer  system,  or  for  a  subject. 
(Peralta-AR  U.,  WRRC) 
W89- 13400 


GROUNDWATER  RESOURCES  ASSESSMENT 
OF  THE  PDIDMONT  REGION  IN  SOUTH 
CAROLINA. 

Clemson  Univ.,  SC.  Dept.  of  Agricultural  Engi- 
neering. 

R.  K.  White,  A.  W.  Badr,  and  A.  D.  Christy. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-217558/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. South  Carolina  Water  Resources  Research 
Institute,  Clemson  Publication  No.  129,  May  1988. 
59p,  16  fig,  7  tab,  18  ref.  USGS  Contract  14-08- 
0001-G1448.  USGS  Project  G1448-02. 

Descriptors:  'Groundwater,  'Piedmont  Region, 
•Databases,  'South  Carolina,  Water  supply  man- 
agement, Water  quality  management,  Planning, 
Well  yield,  Geohydrology,  Data  collections. 

This  report  summarizes  the  available  groundwater 
databases  found  in  the  South  Carolina  District  of 
the  United  States  Geological  Survey  (USGS),  the 
South  Carolina  Department  of  Health  and  Envi- 
ronmental Control  (DHEC),  and  the  South  Caroli- 
na Water  Resources  Commission  (WRC).  Only 
part  of  the  data  on  groundwater  in  the  South 
Carolina  Piedmont  is  computerized.  Well  data  for- 
mats are  not  uniform  between  agencies  or  between 
divisions  within  agencies.  A  preliminary  statistical 
analysis  of  the  WRC  database  indicated  that  the 
single  variable  most  closely  correlated  with  well 
yield  was  well  diameter.  On  average  will  yield 
showed  a  slight  increase  with  depth  down  to  about 
350  ft  and  then  decreased  with  greater  depths.  The 
primary  conclusion  is  the  need  for  a  common  or 
compatible  computerized  groundwater  database. 
Verification  and  completion  of  existing  data  should 
also  be  a  priority.  Analysis  of  regional  water  yield 
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relationships  and  development  of  a  hydrogeologi- 
cal  unit  map  would  enhance  the  ability  of  ground- 
water personnel  to  locate  higher  yielding  wells  and 
to  make  more  efficient  use  of  the  region's  ground- 
water resources.  (White-SC  WRRI) 
W89-13407 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

BAROON  POCKET  DAM  (AUSTRALIA) 
RECREATION  STRATEGY:  AN  APPROACH 
TO  A  PLAN.  c    . 

Knight  (Sinclair)  and  Partners  Pty  Ltd.,  Spring 

Hill  (Australia). 

For  primary  bibliographic  entry  see  Field  3F. 

W89-12217 

EVALUATION  OF  THE  RECREATIONAL 
BENEFITS  OF  MAJOR  DAMS  IN  QUEENS- 
LAND, AUSTRALIA. 

Queensland  Water  Resources  Commission,  Bris- 
bane (Australia). 

For  primary  bibliographic  entry  see  Field  6D. 
W89-12235 

COMPUTERIZING  THE  PLANNING,  ANALY- 
SIS AND  MAINTENANCE  OF  WATER  SYS- 
TEMS. 

Psomas  and  Associates,  Santa  Monica,  CA. 

B.  Murillo. 

Public  Works  PUWOAH,  Vol.  120,  No.  5,  p  86-88, 

May  1989. 

Descriptors:  *Automation,  *Planning,  ♦Mainte- 
nance, *Water  management,  Computers,  Computer 
programs,  Pipelines,  Data  acquisition,  Land  use, 
Pumps,  Pipes,  Water  tanks,  Valves,  Hydrants. 

A  unique  computer  program  that  successfully 
combines  a  sophisticated  geographical  information 
system  (GIS)  with  a  pipe  network  analysis  model 
has  recently  been  developed  by  Psomas  and  Asso- 
ciates to  provide  a  flexible  and  valuable  tool  for 
engineers  charged  with  planning,  analyzing,  and 
maintaining  water  systems.  This  new  program  pro- 
vides a  user-friendly  method  for  planning  new 
water  facilities,  analyzing  changes  in  a  system  from 
land  development  (or  abandonment  of  facilities), 
and  establishing  a  successful  maintenance  oper- 
ation. In  addition,  the  one-time  capturing  of 
needed  data,  verification  of  data,  modifying  or 
updating,  ease  of  analysis,  and  both  hardcopy  re- 
porting and  graphic  presentations,  are  provided  for 
the  user.  The  ability  to  capture  data  easily,  use  it  in 
many  different  ways,  and  analyze  potentially  com- 
plex changes  provides  a  very  valuable  tool  for 
water  system  operation.  Water  purveyors  will 
always  be  asked  to  supply  new  communities  and 
areas  of  growth  with  water  facilities.  As  these 
systems  continue  to  grow,  the  impact  of  the 
growth  and  the  maintenance  of  the  existing  facili- 
ties become  a  difficult  task.  This  program  allows 
the  quick  analysis  of  growth  impacts  and  aids  in 
new  and  ongoing  maintenance  responsibilities.  Op- 
eration of  water  systems  can  be  enhanced  with  the 
use  and  continued  improvement  of  the  GIS  and 
pipe  analysis  combination.  (Author's  abstract) 
W89-12398 


SOLVING   PROBLEMS   OF   MICRO   HYDRO 
DEVELOPMENT  IN  NEPAL. 

Schweizerische  Kontaktstelle  Angepasste  Technik, 

Sankt  Gallen. 

For  primary  bibliographic  entry  see  Field  8C. 

W89-12407 


California  State  Univ.,  Long  Beach.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 12645 

OPTIMIZATION  STUDY  OF  THE  PLANNING 
OF  WATER  POLLUTION  CONTROL  FOR  MA- 
JIAGOU  STREAM  IN  HARBIN,  CHINA. 

Harbin  Architectural  and  Civil  Engineering  Inst. 
(China).  Dept.  of  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-13075 


REALISING  THE  VALUE  OF  RESEARCH. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  9C. 
W89-13079 

RAINFALL  INTERVENTION  ANALYSIS  FOR 
ON-LINE  APPLICATIONS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Industrial  Engineering. 

For  primary  bibliographic   entry  see  Field  6D. 

W89-13122 

WATER  RIGHTS  MODELING  AND  ANALY- 
SIS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-13123 


WATER  RESOURCES  MANAGEMENT  IN 
ARID  CLIMATES. 

Milliken  Chapman  Research  Group,  Inc.,  Little- 
ton, CO. 
J.  G.  Milliken. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  173- 
184,  Apr/May  1989.  3  fig,  10  ref. 

Descriptors:  *Cost  analysis,  *Water  resources  de- 
velopment, *  Metropolitan  water  management, 
•Urban  planning,  *Arid-zone  hydrology,  Water 
supply,  Economic  evaluation,  Social  aspects,  Envi- 
ronmental policy,  Water  demand,  Hydrologic 
budget,  Community  development. 

A  methodology  has  been  developed  for  planning 
and  managing  water  supplies  for  metropolitan 
areas  in  arid  climates  where  water  resources  are 
severely  limited.  This  methodology  is  intended  to 
lead  to  a  thorough  analysis  (involving  economic, 
social,  and  environmental  considerations)  of 
known  alternative  means  of  increasing  water  sup- 
plies or  of  reducing  water  demand,  and  to  help 
select  a  least-cost  mix  of  actions  that  will  achieve  a 
supply/demand  balance  for  water  throughout  the 
selected  planning  period.  The  technique  of  cost- 
effectiveness  analysis  is  recommended  to  help  de- 
termine the  optimum  mix  of  strategies  that  will 
achieve  the  desired  goal  of  matching  water  supply 
and  demand  at  the  least  cost.  'Cost'  is  used  in  a 
broad  sense  that  involves  a  weighing,  not  only  of 
economic  costs,  but  also  of  social  and  environmen- 
tal considerations.  Because  social,  cultural,  and 
environmental  considerations  differ  from  one  area 
to  another,  the  best  solution  for  one  metropolitan 
area  will  not  necessarily  be  best  for  another. 
Therefore,  this  methodology  must  be  considered 
within  the  framework  of  overall  community  goals, 
i.e.,  the  desires  of  the  citizens  with  respect  to 
growth,  environment,  and  quality  of  life  as  well  as 
adequate  water  supply.  (Author's  abstract) 
W89-13148 


Evaluation  Process — Group  6B 

ENVIRON  Corp.,  Washington,  DC. 

For  primary  bibliographic  entry   see  Field   5G. 

W89- 13207 


WATER  QUALriY  MANAGEMENT  FOR  RES- 
ERVOIRS AND  TAILWATERS:  A  WOTS  DEM- 
ONSTRATION. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry   see  Field   5G. 

W89-13232 


DREDGED-MATERIAL      DISPOSAL      PLAN- 
NING PROGRAMS. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-13259 


MANAGEMENT    OF    DREDGED    MATERIAL 
DISPOSAL  AREAS. 

Army  Engineer  District,  Charleston,  SC. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-13268 

MONITORING    AND    MAINTENANCE    PRO- 
GRAMS FOR  POU/POE. 

National  Sanitation  Foundation,  Ann  Arbor,  MI. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-13292 


USE  OF  MULTTVARIATE  MODELING  TO  ES- 
TIMATE IMPACTS  OF  GROUNDWATER 
WITHDRAWALS  ON  STREAMFLOW  FOR 
THE  CAMAS  CREEK  BASIN. 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-13316 


RISK    ANALYSIS    FOR    DAM    DESIGN    EN 
KARST. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-12628 


COEFFICIENT     OF     POLLUTION:     PALOS 
VERDES  CALIFORNIA  SHELF  1973  AND  1984. 


CALIFORNIA  SITE  MITIGATION  DECISION 
TREE  PROCESS:  SOLVING  THE  'HOW 
CLEAN  SHOULD  CLEAN  BE'  DILEMMA. 

California  Dept.  of  Health  Services,  Sacramento. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-13202 

ESTFMATING  HEALTH  RISKS  AT  HAZARD- 
OUS WASTE  SITES:  DECISIONS  AND 
CHOICES  DESPITE  UNCERTAINTY. 
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nSCOMPATIBLE  RECREATION-ORIENTED 
BENEFITS  IN  A  RESIDENTIAL  TIDAL  CANAL 
ESTATE  AND  MARINA,  VICTORIA  (AUSTRA- 
LIA). 

Deakin  Univ.,  Melbourne  (Australia).  Div.  of  Bio- 
logical and  Sciences. 
P.  M.  Nuttall,  and  B.  J.  Richardson. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  273-279,  1989.  1  tab,  9  ref. 

Descriptors:  *Tidewater,  *Estuaries,  *Canals, 
♦Marinas,  •Recreation,  *  Environmental  impact, 
Australia,  Residential  development. 

Wide  ranging  recreation-oriented  benefits  identi- 
fied from  a  2-year  study  on  a  residential  tidal  canal 
estate  and  associated  marinas  were  rationalized 
into  six  groups  consisting  of  active  user,  passive 
user,  commercial  user,  ecological  benefits,  antago- 
nistic and  synergistic.  The  nature  of  conflict  be- 
tween activities  was  investigated  in  terms  of  their 
environmental  impact  and  management.  Pathways 
showing  the  degree  of  conflict  illustrate  the  incom- 
patibilities of  many  recreation-oriented  benefits  as- 
sociated with  these  types  of  coastal  developments. 
(Author's  abstract) 
W89- 12242 

BENEFITS  AND  COSTS  OF  EMPROVTNG 
PUMPING  EFFICIENCY. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  3F. 
W89- 12425 

REGIONAL  APPROACH  TO  SLUDGE  MAN- 
AGEMENT. 

Dufresne-Henry,  Inc.,  North  Springfield,  VT. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12733 


ACID  RAIN  GAMES:  INCENTIVES  TO  EXAG- 
GERATE CONTROL  COSTS  AND  ECONOMIC 
DISRUPTION. 
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Wyoming  Univ.,  Laramie.  Dept.  of  Economics. 
B.  A.  Foster. 

Journal  of  Environmental  Management 
JEVMAW,  Vol.  28,  No.  4,  p  349-360,  June  1989. 
41  ref. 

Descriptors:  *Water  quality,  •Acid  rain,  'Econom- 
ic aspects,  'Costs,  'Political  aspects,  Planning. 

Lack  of  developments  in  acid  rain  control  in  the 
United  States  are  approached  by  considering  Har- 
tle's  intersection  of  games:  (1)  the  special  interest 
group  game,  (2)  the  political  game,  and  (3)  the 
bureaucratic  game.  The  special  interests  groups- 
electric  utilities,  coal  companies,  coal  miners  and 
electricity  consumers  in  the  mid-west  and  east- 
have  an  incentive  to  emphasize  scientific  uncertain- 
ty of  benefits  of  control  while  exaggerating  the 
costs  of  control  and  economic  disruption  that 
would  result  in  order  to  avoid,  or  at  least  delay, 
any  legislation  that  would  reduce  their  economic 
welfare.  It  is  shown,  using  estimates  from  various 
sources,  that  the  cost  and  disruption  is  not  as  firm 
as  the  opponents  claim.  The  views  of  the  politi- 
cians are  consistent  with  the  special  interests  of  the 
regions  they  represent,  but  each  couch  their  oppo- 
sition in  the  more  altruistic  sounding  argument  that 
benefits  are  uncertain  while  costs  are  high  and 
known.  The  scientists  and  bureaucrats  may  also  be 
caught  in  a  bureaucratic  game  in  which  research 
activity  is  scored  to  justify  policy  positions  rather 
than  improve  knowledge.  It  is  concluded,  using  an 
insurance  analogy,  that  the  various  uncertainties 
provide  a  reason  for  acid  rain  control  action  rather 
than  inaction  in  order  to  avoid  potential  irreversi- 
bilities associated  with  acid  rain  impacts.  (Author's 
abstract) 
W89-12763 


PLANNING  GROUND  WATER  MONITORING 
FIELD  PROJECTS. 

SCS  Engineers,  Inc.,  Long  Beach,  CA. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-12873 


DIFFUSION  APPROXIMATION  FOR  EQUI- 
LIBRIUM DISTRIBUTION  OF  RESERVOIR 
STORAGE. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-12990 


SCHEMES  OF  IMPROVING  THE  SANITARY 
AND  ENGINEERING  STATE  AND  USE  OF 
MULTIPURPOSE  RESERVOIHS. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-13108 


WATER  CONSERVATION  IN  ARID  AND 
SEMI-ARID  REGIONS. 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Islamic  and  Arabic  Stud- 
ies. 

A.  A.  Akkad. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  185- 
205,  Apr/May  1989.  2  fig,  8  tab,  24  ref,  append. 

Descriptors:  'Arid  lands,  'Semiarid  lands,  'Water 
demand,  'Water  resources  development,  'Metro- 
politan water  management,  'Public  participation, 
•Water  conservation,  Planning,  Water  allocation, 
Water  use  efficiency,  Economic  aspects,  Social 
aspects,  Environmental  policy,  Communication, 
Public  relations,  Public  policy,  Persian  Gulf. 

Water  demand  in  various  sectors  in  the  Arabian 
Gulf  Countries  is  increasing  to  an  alarming  level. 
Measures  to  control  the  demand  have  become  an 
increasingly  important  issue  to  water  resources 
planners  and  decision  makers.  Physical  methods  of 
demand  suppression,  economic  incentives,  integrat- 
ed water  resources  planning,  and  implementation 
of  sociological  parameters  are  various  ways  to 
conserve  water  resources.  The  use  of  these  meth- 
ods must  be  studied  in  conjunction  with  the  public 
participation.  Any  new  conservation  plan  must  be 
compatible  with  current  plans,  cultural  aspects, 
organizational    structure,    and    public    desires.    A 


survey  must  be  performed  to  determine  the  general 
public  attitude  towards  the  technological,  econom- 
ic, social  benefits,  and  environmental  aspects  of  the 
various  water  conservation  measures,  and  should 
be  updated  every  five  years.  Conducting  a  survey 
on  water  conservation  issues  should  be  preceded 
by  intensive  audio-visual  and  written  campaigns 
through  various  media  such  as  television  shows, 
announcement,  public  talks,  speeches,  and  school 
programs.  This  will  help  to  develop  a  positive 
response  prior  to  measuring  the  attitude  of  people 
towards  the  different  policies  and  issues  to  be 
studied  in  the  survey.  (Fish-PTT) 
W89-13149 


MOBILE  HARBOR,  ALABAMA,  DUMP  SCOW 
OVERFLOW  TEST:  PRELIMINARY  REPORT 
OF  FINDINGS. 

Corps  of  Engineers,  Mobile,  AL.  Coastal  Environ- 
ment Section. 

For  primary  bibliographic  entry  see  Field  5E. 
W89- 13267 


EFFICIENT  AND  EQUITABLE  SOLUTION  OF 
INDIAN  RESERVED  RIGHTS. 

Arizona     Water     Resources     Research     Center, 

Tucson. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-13398 


6C,  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


STUDY  OF  RECREATIONAL  USE  OF  SYDNEY 
WATER  BOARD  AND  FISH  RIVER  WATER 
SUPPLY  STORAGES  (AUSTRALIA). 

Longworth  and  McKenzie  Consultants  Pty  Ltd., 

Crows  Nest  (Australia). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-12219 


ECONOMIC  INCENTIVES  FOR  IRRIGATION 
DRAINAGE  REDUCTION. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 
W89-12423 


MARKET  ANALYSIS  FOR  MULTI-COMPOST 
PRODUCTS. 

Cal  Recovery  Systems,  Inc.,  Richmond,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12494 


ASSESSING  THE  VALUE  OF  HYDROGEOLO- 
GIC  INFORMATION  FOR  RISK-BASED  RE- 
MEDIAL ACTION  DECISIONS. 

Harvard  School  of  Public  Health,  Boston,  MA. 

Program    in    Environmental    Health    and    Public 

Policy. 

For  primary  bibliographic   entry   see   Field   5G 

W89- 12972 


LEAST-COST  DESIGN   OF  AQUEDUCT  SYS- 
TEMS. 

Iowa  Univ.,  Iowa  City.  Inst,  for  Economic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-13128 


MODIFIED  SYSTEM  OF  SUBSIDIZING  DIS- 
TILLED WATER  EN  KUWAIT. 

College     of    Technological     Studies,     Shuwaikh 

(Kuwait). 

For  primary  bibliographic  entry  see  Field  3F. 

W89-13153 


6D.  Water  Demand 


RECREATIONAL  USE  OF  THE  CATCHMENTS 
AND  STORAGES  OF  SYDNEY  WATER  BOARD 
(AUSTRALIA). 


Sydney    Water    Board    (Australia).    Headworks 

Branch. 

For  primary  bibliographic  entry  see  Field  5F. 

W89- 12221 


EVALUATION  OF  THE  RECREATIONAL 
BENEFITS  OF  MAJOR  DAMS  IN  QUEENS- 
LAND, AUSTRALIA. 

Queensland   Water  Resources  Commission,   Bris- 
bane (Australia). 
G.  L.  Fahey. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  229-235,   1989.  6  fig,  8  tab,   1  ref. 

Descriptors:  'Dams,  'Recreation,  'Economic  as- 
pects, Operating  costs,  Maintenance  costs,  Plan- 
ning, Clawson  method,  Australia. 

The  'Final  Clawson  Demand  Curve'  method  was 
used  to  evaluate  the  recreational  benefits  of  four 
major  dams  in  Queensland,  Australia.  The  use  of 
existing  demand  curves  to  predict  the  demand  for 
recreational  facilities  at  proposed  sites  was  also 
investigated.  The  results  indicate  that  the  demand 
curves  are  sensitive  to  changes  in  variables  such  as 
travel  costs.  However,  within  the  method  is  the 
potential  to  provide  estimates  of  the  recreational 
worth  of  proposed  dams.  (Author's  abstract) 
W89-12235 


RECREATIONAL  USE  CONSIDERATIONS  OF 
THE  SUGARLOAF  RESERVOIR  (MEL- 
BOURNE, AUSTRALIA). 

Melbourne    and    Metropolitan    Board    of   Works 
(Australia).  Investigation  and  Research  Branch. 
N.  H.  Howard. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p  251-254,  1989.  4  ref. 

Descriptors:  'Storage  reservoirs, 'Reservoirs, 
'Catchment  areas,  'Recreation,  'Public  health, 
'Water  management,  Economic  aspects,  Sugarloaf 
River,  Australia. 

Sugarloaf  Reservoir,  one  of  Melbourne's  newer 
storages,  draws  an  increasing  proportion  of  its 
water  from  the  unprotected  and  polluted  lower 
Yarra  requiring  all  supply  to  be  comprehensively 
treated  before  being  supplied  to  consumers.  Be- 
cause of  this  special  situation,  compared  to  harvest- 
ing from  protected  catchments,  a  recreational  use 
study  of  the  reservoir  and  its  small  natural  catch- 
ment was  initiated.  A  Phase  1  study,  from  the 
public  health  point  of  view,  recommended  that  the 
present  nominal  recreational  use  (passive)  at  Sugar- 
loaf  Reservoir  could  be  extended  to  include  shore- 
based  fishing,  establishment  of  a  catchment  nature 
trail,  sailing,  rowing,  youth  club  and  model  yacht 
sailing.  A  Phase  2  study  reported  on  the  financial 
and  management  aspects,  while  a  Phase  3  study 
considered  an  implementation  plan  to  be  submitted 
to  the  Board  and  Minister  for  Water  Resources  for 
consideration  for  the  summer  of  1988.  (Author's 
abstract) 
W89- 12238 


SOME  FURTHER  EVIDENCE  ON  THE  DE- 
RIVED DEMAND  FOR  JJIRIGATION  ELEC- 
TRICITY: A  DUAL  COST  FUNCTION  AP- 
PROACH. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
J.  D.  Connor,  D.  Glyer,  and  R.  M.  Adams. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1461-1468,  July  1989.  4  tab,  40  ref. 

Descriptors:  'Irrigation  water,  'Water  use,  'Irri- 
gation practices,  'Energy  costs,  'Irrigation  effi- 
ciency, Agricultural  water. 

Most  crop  production  in  the  Western  United  States 
is  dependent  on  water  from  irrigation,  often  using 
substantial  amounts  of  energy  to  obtain  and  apply 
such  water.  The  sensitivity  of  crop  production  to 
rising  energy  costs  is  an  issue  of  concern  to  pro- 
ducers, input  suppliers,  and  others.  The  effects  of 
increasing  electricity  prices  on  electricity  con- 
sumption and  other  production  inputs  are  assessed 
using  a  dual  cost  estimation  procedure.  The  empiri- 
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cal  focus  is  on  selected  regions  of  the  western 
United  States,  where  electricity  is  the  primary 
source  of  irrigation  energy.  Demand  for  irrigation 
electricity  varies  across  regions  but  is  found  to  be 
price  elastic.  Increases  in  electricity  prices  are 
likely  to  lead  to  retirement  of  less  energy-efficient 
sprinklers  and  to  decreases  in  irrigated  acreage, 
especially  in  the  Columbia  River  Basin.  (Author  s 
abstract) 
W89-12973 

RAINFALL  INTERVENTION  ANALYSIS  FOR 
ON-LINE  APPLICATIONS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Industrial  Engineering. 
T.  Sastri,  and  J.  B.  Valdes. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  H5,  No.  4.  P  397- 
415,  July  1989.  5  fig,  3  tab,  19  ref.  NSF  Grant 
ECE-8504772. 

Descriptors:  *Model  studies,  'Texas,  'Water 
demand,  'Rainfall,  'Hydrologic  models,  Time 
series  analysis,  Algorithms,  Mathematical  studies, 
Rainfall  intervention  model,  Management  plan- 
ning. 

Rainfalls  in  summer  are  a  major  cause  of  sporadic 
nonlinear  transient  drops  in  daily  municipal  water 
consumption.  The  nonhomogenous,  nonlinear  ef- 
fects induced  by  rainfall  interventions  on  water  use 
complicate  time  series  model  identification  and  es- 
timation. An  iterative  computer  algorithm  employ- 
ing a  model-switching  transfer  function  is  proposed 
for  sequential  estimation  of  the  transient  drops  in 
water  consumption  so  that  they  can  be  removed 
from  the  time-series  data.  Existing  time  series  anal- 
ysis techniques,  which  are  based  on  homogeneous, 
covariance  stationary  assumptions,  are  not  directly 
applicable  because  the  water-use  time  series  never 
reaches  statistical  equilibrium.  The  practical  data 
transformation  procedure  introduced  here  is  useful 
for  achieving  approximately  homogeneous  and  sta- 
tionary time  series  prior  to  model  identification 
and  estimation  of  rainfall  intervention  effects.  The 
resulting  empirical  model  is  a  transfer  function  of 
intervention  time,  number  of  uninterrupted  raining 
days,  a  moving  average  of  maximum  daily  tem- 
peratures, and  a  moving  average  of  the  most  recent 
water-use  observations.  This  rainfall  intervention 
model  also  can  be  sued  for  on-line  prediction  of 
temporal  changes  in  daily  water  consumption  of  a 
city,  given  rainfall  forecasts.  The  applicability  of 
this  approach  is  illustrated  using  the  example  of  a 
record  of  municipal  water  use  for  Austin,  Texas. 
(Author's  abstract) 
W89-13122 

WATER    RESOURCES    OF    GCC:    INTERNA- 
TIONAL ASPECTS. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-13129 


INVESTIGATIONS  OF  GROUNDWATER  RE- 
SOURCES IN  CENTRAL  JORDAN. 

Bundesanstalt  fuer  Geowissenschaften  und  Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13147 


WATER  CONSERVATION  IN  ARID  AND 
SEMI-ARID  REGIONS. 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Islamic  and  Arabic  Stud- 
ies. 

For  primary  bibliographic  entry  see  Field  6B. 
W89-13149 


ESTIMATION,  ANALYSIS,  SOURCES,  AND 
VERIFICATION  OF  CONSUMPTIVE  WATER- 
USE  DATA  IN  THE  GREAT  LAKES-ST.  LAW- 
RENCE RIVER  BASES. 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

D.  S.  Snavely. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $5.00,  microfiche  $4.00.  USGS  Water-Re- 


sources Investigations  Report  88-4146,  1988.  28p,  3 
fig,  4  tab,  38  ref. 

Descriptors:  *Water  use,  'Water  demand,  'Great 
Lakes,  'Consumptive  use,  Water  law,  Great  Lakes 
Region,  St  Lawrence  River,  Water  utilization,  Di- 
version. 

The  Great  Lakes-St.  Lawrence  River  basin  pro- 
vides water  for  many  uses  and  for  wildlife  habitat; 
thus  many  groups  have  developed  strategies  to 
manage  the  basin's  water  resource.  The  Interna- 
tional Joint  Commission  (IJC)  is  reviewing  and 
comparing  available  consumptive-use  data  to  assess 
the   magnitude   and   effect   of  consumptive   uses 
under  present  projected  economic  and  hydraulic 
conditions  on  lake  levels.  As  a  part  of  this  effort, 
the  U.S.   Geological   Survey  compared   its  own 
estimates  of  consumptive  use  in  the  Umted  States 
with  those  generated  by  (1)  the  International  Great 
Lakes  Diversions  and  (2)  the  IJC.  The  U.S.  Geo- 
logical Survey  also  developed  two  methods  ot 
calculating  consumptive-use  projections  for  1980 
through  2000;  one  method  yields  an  estimate  ot 
6  490  cu  ft/s  for  the  year  2000;  the  other  yields  an 
estimate  of  8,330  cu  ft/s.  These  two  projections 
could  be  considered  the  upper  and  lower  limits  for 
the  year  2000.  The  reasons  for  the  varying  esti- 
mates are  differences  in  (1)  methods  by  which  base 
year  values  were  developed,  and  (2)  the  methods 
or  models  that  were  used  to  project  consumptive- 
use  values  for  the  future.  Acquisition  of  consump- 
tive-use data  from  water  users  or  governmental 
agencies  or  ministries  would  be  desirable  to  mini- 
mize reliance  on  estimates.  (USGS) 
W89-13331 

6E.  Water  Law  and  Institutions 

SETTING  AND  ACHIEVING  WATER  QUAL- 
ITY CRITERIA  FOR  RECREATION. 

Gutteridge,  Haskins  and  Davey,  Melbourne  (Aus- 
tralia). .  ,,  „ 
For  primary  bibliographic  entry  see  Held  DU. 
W89-12212 

MANAGEMENT  OF  RECREATIONAL  WATER 
QUALITY  IN  ESTUARDES  AND  COASTAL 
WATERS:  AN  INTEGRATED  STUDY. 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry   see   Field   Xj. 

W89-12214 


Southern  example  as  a  springboard.  It  is  shown 
that  this  area  of  constitutional  analysis  poses  some 
potential  problems  of  vulnerability  and  uncertainty 
for  state  coastal  regulations  in  the  context  of  na- 
tional coastal  zone  management  under  the  Coastal 
Zone  Management  Act  of  1972  as  amended.  The 
paper  concludes  with  an  assessment  of  the  implica- 
tions of  this  and  other  court  decisions  for  state 
efforts  to  regulate  coastal  land  and  water  uses, 
given  the  points  of  potential  vulnerability.  (Au- 
thor's abstract) 
W89-12495 

COASTAL  ZONE  DEVELOPMENT,  UTILIZA- 
TION, LEGISLATION,  AND  MANAGEMENT 
IN  CHINA. 

China   Inst,   for   Marine   Development   Strategy, 

Beijing. 

For  primary  bibliographic  entry  see  Field  4D. 

W89-12497 


CLOSE  CALL  AT  SEA:  DELAWARE'S  COAST- 
AL ZONE  ACT  WEATHERS  A  CONSTITU- 
TIONAL CHALLENGE. 

Delaware  Univ.,  Newark.  Coll.  of  Urban  Affairs 

and  Public  Policy. 

A.  D.  Zimmerman. 

Coastal  Management  CZMJBF,  Vol.  17,  No.  1,  p 

1-23,  1989.  1  fig. 

Descriptors:  'Judicial  decisions,  'Delaware, 
•Coastal  zone  management,  'Constitutional  law, 
Policy  making,  Federal  jurisdiction,  State  jurisdic- 
tion, Coal,  Transportation. 


Delaware's  Coastal  Zone  Act,  in  effect  smce  1971, 
has  survived  a  recent  constitutional  challenge 
under  the  dormant  Commerce  Clause,  brought  by 
the  Norfolk  Southern  Corporation.  Norfolk  South- 
ern had  sought  to  establish  a  coal  transfer  oper- 
ation in  the  Delaware  Bay,  an  activity  that  was 
found  to  be  prohibited  under  the  Coastal  Zone 
Act.  The  Delaware  law,  which  is  incorporated 
into  an  approved  coastal  management  program, 
prohibits  new  heavy  industry  and  bulk  product 
transfer  facilities  within  the  coastal  zone.  Whereas 
the  U.S.  Department  of  Commerce  had  approved 
the  state's  program,  it  chose  to  join  Norfolk  South- 
ern as  a  'friend  of  the  court.'  In  the  final  decision, 
the  law  was  upheld.  However,  the  basis  on  which 
the  decision  was  made  raises  some  disturbing  ques- 
tions about  the  future  of  this  and  similar  state 
coastal  regulatory  statutes.  A  synopsis  of  the  histo- 
ry of  the  case  is  presented,  followed  by  an  in-depth 
examination  of  the  issues  surrounding  dormant 
Commerce    Clause    review,    using    the    Norfolk 


IN  SEARCH  OF  A  STRATEGY  FOR  COASTAL 
ZONE  MANAGEMENT  IN  THE  TEORD 
WORLD:  NOTES  FROM  ECUADOR. 

Private  Agencies  Collaborating  Together,  San  Jose 

(Costa  Rica). 

K.  Merschrod. 

Coastal  Management  CZMJBF,  Vol.  17,  No.  1,  p 

63-74,  1989.  5  ref. 

Descriptors:  'Management  planning,  'Developing 
countries,  'Coastal  zone  management,  'Planning, 
Ecuador,  Public  participation,  Interagency  coop- 
eration, Legal  aspects. 

The  strategy  developed  for  the  University  of 
Rhode  Island  Coastal  Resource  Management 
Project  in  Ecuador  is  described.  This  strategy 
relies  on  'working  groups'  and  differs  from  tradi- 
tional coastal  zone  management  planning  strategies 
prevalent  in  'First  World'  countries  because  of  its 
flexibility  and  informality-factors  that  facilitate 
maximum  participation  of  interested  agencies  and 
constituencies  while  avoiding  institutional  rigidity. 
(Author's  abstract) 
W89-12498 

WHAT  A  LAYPERSON  NEEDS  TO  KNOW 
ABOUT  WATER  RIGHTS. 

D.  J.  Finlayson. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  115,  No.  3,  p  457-462, 
June  1989. 

Descriptors:  'Water  permits,  'Water  rights, 
•Water  law,  'Legal  aspects,  Reviews,  Riparian 
waters,  Permits,  State  jurisdiction,  Water  use, 
Groundwater,  Navigation,  Fisheries. 

Background  information  is  provided  to  make  the 
process  of  obtaining  a  water  right  more  under- 
standable. Water  rights  in  the  United  States  are 
reviewed,  and  showed  a  large  variation  among 
states.  Also,  water  rights  laws  and  regulations  are 
changing:  a  broader  view  of  beneficial  use  of 
water,  but  a  stricter  view  of  reasonable  use,  are 
being  taken.  The  right  to  use  water  is  governed  by 
treaties,  court  decisions,  various  state  and  federal 
laws  and  regulations,  as  well  as  local  regulations. 
A  few  states  operate  under  a  system  that  recog- 
nized a  combination  of  riparian,  appropnative,  and 
permitted  rights.  In  some  states,  the  permit  process 
is  applied  to  groundwater.  In  some  western  states, 
recent  court  rulings  have  required  that  states  con- 
sider how  water  policies  affect  public  trust  values 
such  as  navigation,  commerce,  and  fisheries.  The 
process  for  filing  an  application  for  water  rights  is 
reviewed.  (Friedmann-PTT) 
W89-12638 


SCIENTIFIC      ANALYSIS      OF      PROPOSED 
SLUDGE  RULE. 

Agricultural  Research  Service,  Beltsville,  MD. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-12768 
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ASSESSMENT  AND  MANAGEMENT  OF  SUR- 
FACE WATER  QUALITY  IN  ENGLAND  AND 
WALES. 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5G. 
W89-12912 


WELSH    RIVERS   AND   RESERVOIRS:   MAN- 
AGEMENT FOR  WILDLIFE  CONSERVATION. 

University  Coll.,  Cardiff  (Wales).  School  of  Pure 
and  Applied  Biology. 

For  primary   bibliographic  entry   see   Field   5G. 
W89- 12921 


SCIENTIST,  RESEARCHERS,  AND  ACID 
RAIN. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Politi- 
cal Science. 
L.  R.  Aim. 

Journal  of  Environmental  Systems  JEVSBH,  Vol 
18,  No.  3,  p  265-278,  1988-1989.  19  ref. 

Descriptors:  •Institutional  constraints,  *Water  pol- 
lution effects,  *Water  pollution  sources,  *Acid 
rain,  *Air  pollution,  Rainfall,  Precipitation,  Re- 
search scientists,  Political  aspects,  Governmental 
interrelations,  Water  policy. 

The  role  of  the  hidden  participants  in  agenda- 
setting  for  environmental  issues  is  discussed.  These 
personnel  involve  academics,  researchers,  career 
bureaucrats,  congressional  staffers,  consultants, 
and  administration  appointees  below  the  top  level. 
Scientists  have  been  publicly  involved  in  the  acid 
rain  issue  from  the  beginning,  using  the  media  to 
dramatize  the  possible  catastrophic  consequences 
of  acid  rain.  Svante  Oden  presented  a  series  of 
lectures  in  1971  that  served  as  a  catalyst  for  further 
research  and  publication  in  this  field.  Presently,  the 
scientific  community  is  not  in  consensus  about  the 
solutions  to  the  problem.  Indeed,  public  debate 
among  the  researchers  has  caused  much  confusion 
among  policy  makers  and  resulted  in  the  dilemma 
of  delaying  action  and  risking  environmental 
damage  or  acting  prematurely  and  wasting  millions 
of  dollars  in  a  deficient  program.  Since  the  initial 
enactment  of  the  National  Acid  Precipitation  Act 
in  1980,  not  a  single  acid  rain  law  has  been  passed, 
although  many  bUls  have  been  proposed  (37  bills  in 
the  97th  and  98th  congresses,  for  example). 
Spokesman  for  the  coal  and  utility  industries  and 
Reagan  administration  personnel  have  used  the 
scientific  disagreements  to  delay  abatement  actions 
and  refute  claims  that  acid  rain  is  a  severe  problem. 
Another  result  of  the  confusion  is  a  distrust  and 
even  disdain  for  academic  work.  One  possible  solu- 
tion to  the  stalemate,  as  proposed  by  Roy  Gould,  is 
an  accurate  forum  for  resolving  scientific  disputes 
that  have  a  strong  political  component  and  that  the 
forum  should  have  a  mechanism  for  converging  on 
accurate  science.  (Cassar-PTT) 
W89- 12948 


ENVIRONMENTAL  CRISIS  IN  INDIA:  A  CASE 
STUDY  OF  PUNJAB. 

Technische  Univ.   Berlin  (Germany,  F.R.).  Inst, 
fuer  Landschaftsoekonomie. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 13008 


WATER   PRIVATISATION   AND   THE   ENVI- 
RONMENT. 

Salford     Univ.     (England).     Environmental     Re- 
sources Unit. 

For  primary  bibliographic  entry  see  Field  5F. 
W89- 13009 


EVALUATION  OF  NORTH  CAROLINA'S  ES- 
TUARINE  SHORELINE  AREA  OF  ENVIRON- 
MENTAL CONCERN  FROM  A  WATER  QUAL- 
ITY PERSPECTIVE. 

East  Carolina  Univ.,  Greenville,  NC.  Dept.  of 
Geography  and  Planning. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 13047 


RIVER   QUALITY   MODELS   FOR  CONSENT 
SETTING  IN  ENGLAND  AND  WALES. 


WRC  Engineering,  Swindon  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 13077 


WATER  RIGHTS  MODELING  AND  ANALY- 
SIS. 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 
R.  A.  Wurbs,  and  W.  B.  Walls. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  4,  p  416- 
430,  July  1989.  1  fig,  4  tab,  13  ref. 

Descriptors:  'Model  studies,  'Water  rights, 
'Texas,  'Mathematical  models,  'Water  supply, 
Available  water,  Brazos  River  Basin,  TAMUW- 
RAP  System,  Reservoirs,  Water  yield,  Case  stud- 
ies, Management  planning,  Utilities. 

A  generalized  model  for  simulation  of  surface 
water  management  under  a  prior  appropriation 
water  rights  system  was  developed  recently  and 
applied  to  the  Brazos  River  Basin,  a  major  river 
basin  in  Texas.  The  water  rights  analysis  model 
provides  capabilities  for  evaluating  institutional 
and  hydrologic  water  availability.  The  case  study 
provides  a  perspective  on  key  considerations  in 
water  rights  modeling  and  analysis.  A  river  basin 
should  be  viewed  as  an  integrated  system.  Water 
available  to  a  particular  water  management  entity 
depends  on  the  impacts  of  other  water  users  in  the 
basin.  Increases  in  reservoir  yield  achieved  by 
system  operations  should  be  reflected  properly  in 
water  rights.  Assigning  priorities  by  appropriation 
date  versus  type  of  use  and  assigning  priorities  to 
refilling  storage  capacity  are  two  other  issues  that 
illustrate  the  complexities  of  administering  and 
modeling  water  rights.  The  TAMUWRAP  system 
provides  a  broad  range  of  water  rights  modeling 
and  analysis  capabilities.  The  generalized  model 
can  be  used  to  evaluate  the  quantity  of  water  that 
can  be  supplied  by  a  reservoir  system,  considering 
the  impacts  of  other  senior  water  rights  in  the 
basin.  (Author's  abstract) 
W89-13123 


WATER  RESOURCES  OF  GCC:  INTERNA- 
TIONAL ASPECTS. 

R.  L.  de  Jong. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  4,  p  503- 
510,  July  1989.  1  fig,  9  ref. 

Descriptors:  'Arabian  Peninsula,  'International 
agreements,  'Water  resources,  'Water  resources 
development,  Gulf  Cooperation  Council,  Interba- 
sin  transfers,  Aquifers,  Kuwait,  Saudi  Arabia, 
United  Arab  Emirates,  Oman,  Bahrain,  Yemen, 
Iraq,  Qatar,  Shared  resources. 

Rapid  economic  development  in  the  member  states 
of  the  Gulf  Cooperation  Council  (GCC)  has  led  to 
major  hydrologic  stresses  being  laid  on  the  aquifers 
underlying  most  of  the  Arabian  Peninsula.  These 
aquifers  presently  constitute  the  major  local  re- 
source and,  to  a  significant  degree,  they  are  shared 
across  international  boundaries.  Several  cases  exist 
in  which  water  issues  have  an  international  dimen- 
sion. Countries  involved  in  these  cases  are  Kuwait 
and  Saudi  Arabia,  United  Arab  Emirates  and 
Oman,  Bahrain  and  Saudi  Arabia,  Saudi  Arabia 
and  Oman,  Kuwait  and  Iraq,  Saudi  Arabia  and 
Qatar,  and  Yemen  and  Saudi  Arabia.  In  addition, 
some  water  issues  relate  to  all  the  Persian  Gulf 
states.  The  'Basic  Law'  of  the  GCC  provides  nec- 
essary and  sufficient  rules  for  the  creation  of  an 
international  framework  to  manage  these  shared 
groundwater  resources.  (Rochester-PTT) 
W89-13129 


WATER     RESOURCE     INSTITUTIONS     AND 
POLICIES  IN  ARID  REGIONS. 

Banks  (Harvey  O.)  Consulting  Engineer,  Inc.,  Bel- 
mont, CA. 
H.  Banks. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  217- 
224,  Apr/May  1989.  1  fig. 

Descriptors:    'Water    resources    institutes,    'Arid 
lands,    'Water    resources    development,    'Water 


management,  'Water  policy,  'Interagency  coop- 
eration, 'Environmental  policy,  Governmental 
interrelations,  Interbasin  transfers,  Institutions, 
Economic  aspects,  Public  relations,  Population  dy- 
namics, Legal  aspects,  Planning,  Social  aspects, 
California. 

The  state  of  California,  with  its  rapidly  growing 
population  and  limited  water  resources,  is  in  the 
nation's  forefront  in  management  of  its  water  re- 
sources. A  comprehensive  set  of  institutions  and 
policies,  and  comprehensive  statewide  interbasin 
water  transfer  systems  have  been  developed  since 
the  mid- 1800s.  The  institutions  and  policies  are 
changing  rapidly  resulting  from  changes  in  the 
economy,  in  public  needs,  perceptions  and  atti- 
tudes, and  from  population  growth.  Major  changes 
have  resulted  from  court  decisions  in  recent  years. 
Changes  have  been  embodied  in  statutes  enacted 
by  the  Congress  and  the  state  legislature.  A  very 
important  enactment  was  passage  of  the  National 
Environmental  Policy  Act  of  1969.  This  resulted  in 
major  changes  in  planning  for  the  development 
and  management  of  water  resources,  emphasizing 
protection  and  enhancement  of  environmental 
values,  and  protection  of  cultural  and  social  values. 
(Author's  abstract) 
W89-13151 


ENVIRONMENTAL  POLICIES  AT  THE  NA- 
TIONAL AND  REGIONAL  LEVELS:  THE 
ROLE  OF  EPC,  GCC  AND  ROPME. 

Ministry  of  Public  Health,  Safat  (Kuwait).  Envi- 
ronment Protection  Dept. 
M.  Y.  Abdulraheem. 

Desalination  DSLNAH,  Vol.  72,  No.  1/2,  p  225- 
233,  Apr/May  1989.  1  fig,  4  tab,  11  ref. 

Descriptors:  'Regional  development,  'Administra- 
tive agencies,  'International  commissions,  'Water 
resources  development,  'Water  management, 
'Arid-zone  hydrology,  'Environmental  policy, 
'Water  demand,  'Interagency  cooperation,  Water 
quantity,  Water  supply,  Domestic  water,  Industrial 
water,  Agricultural  hydrology,  Artificial  recharge, 
Artificial  precipitation,  Desalination,  Evaporation 
control,  Wastewater,  Planning,  Kuwait. 

The  constantly  increasing  demand  for  a  sufficient 
quantity  and  quality  of  water  requires  a  compre- 
hensive, complex,  and  elastic  strategy  for  water 
resource  management.  In  the  arid  zone  of  the 
Arabian  Gulf  Region,  the  demand  for  water  can  be 
categorized  as  domestic  and  trade,  industrial,  and 
agricultural.  Resources  available  to  meet  this 
demand  are  freshwater,  brackish  water,  treated 
effluent,  and  seawater.  Striking  the  balance  be- 
tween the  production  and  demands  may  require 
developing  new  resources  (artificial  rain,  desalina- 
tion, groundwater  mining)  or  decreasing  consump- 
tion (evaporation  suppression,  reduction  in  house- 
hold consumption,  minimizing  distribution  system 
leakage,  restricting  freshwater  use  for  irrigation 
and/or  industrial  cooling  systems,  recycling  treat- 
ed wastewater).  Storage  of  excess  water  during 
low-demand  seasons  could  also  be  practiced  by 
aquifer  recharge.  The  environmental  policy  of 
Kuwait  is  created  by  several  governmental  agen- 
cies who  interrelate  to  address  the  environmental 
implications  of  water  resources  management  and 
development.  The  Kuwaiti  Environment  Protec- 
tion Council  addresses  water  and  the  environmen- 
tal implications  of  water  resources  management 
and  development.  The  Gulf  Cooperation  Council 
(GCC)  of  Kuwait,  Saudi  Arabia,  Oman,  Qatar, 
Bahrain,  and  the  United  Arab  Emirates  has  recent- 
ly formulated  directives  concerning  groundwater 
resources.  As  for  the  Regional  Organization  for 
the  Protection  of  the  Marine  Environment  which 
encompasses  the  GCC  countries  in  addition  to  Iraq 
and  Iran,  interest  in  water  resources  management 
stems  from  concern  over  deterioration  of  seawater 
quality,  the  possible  impact  on  marine  life  and 
stability  of  coastal  habitats  through  release  of  pol- 
lutants and  upsetting  of  the  hydrologic  cycle  due 
to  landfilling  of  coastal  areas.  These  water  re- 
sources planners  must  take  into  account  multiple 
users,  multiple  purposes,  and  multiple  objectives. 
They  must  understand  the  probable  irreversibility 
of  the  impact  of  large  projects  on  natural  ecosys- 
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tems  and  on  social  and  economic  programs.  (Fish- 

PTT) 

W89-13152 

HOW  CLEAN  IS  CLEAN:  THE  NEED  FOR 
ACTION. 

General  Electric  Co.,  Fairfield,  CT. 

For  primary  bibliographic  entry   see   Field   5U. 

W89-13203 

HOW  CLEAN  IS  CLEAN:  AN  ENVIRONMEN- 
TALIST PERSPECTIVE. 

Environmental  Defense  Fund,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-13204 

GROUND  WATER  CONTAMINATION  ISSUES 
IN  SANTA  CLARA  COUNTY,  CALIFORNIA:  A 
PERSPECTIVE.  „      , 

Santa  Clara  Valley  Water  District,  San  Jose,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-13205 

COORDINATING  THE  WATER  QUALITY  ACT 
OF  1987. 

Army  Engineer  District,  Nashville,  TN. 
H.  T.  Sansing. 

IN-  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  61-66. 

Descriptors:  *Tennessee,  *Water  Quality  Act, 
•Water  quality  control,  *Water  pollution  sources, 
Water  quality  management,  Nonpoint  pollution 
sources,  Land  disposal,  Urban  runoff,  Forestry, 
Agriculture,  Legislation,  Agricultural  runoff,  Gov- 
ernmental interrelations. 

In  December  1987,  the  EPA  issued  two  guidance 
documents  for  states  to  follow  in  implementing 
Section  314,  the  Clean  Lakes  Program  (CLP),  and 
Section  319,  the  Nonpoint  Source  (NPS)  Pollution 
Program,  of  the  Water  Quality  Act  (WQA)  of 
1987.  The  State  of  Tennessee  completed  a  prelimi- 
nary draft  assessment  under  Section  319  guidelines 
in  September  1987,  which  has  identified  seven 
major  pollutant  categories  of  nonpoint  source  pol- 
lution: agriculture;  resource  extraction;  forestry; 
urban  runoff;  hydrologic  modification;  land  dispos- 
al; and  other,  including  waste  storage/storage  tank 
leaks,  spills,  in-place  contaminants,  marinas,  natural 
source,  barge  discharges,  and  application  of  aquat- 
ic herbicides/pesticides.  Section  319  requires  the 
state's  assessment  be  completed  by  April  1988  and 
the  nonpoint  source  management  program  by 
August  1988.  There  are  three  sections  of  informa- 
tion to  be  included  in  the  management  program. 
These  are:  to  define  existing  conditions  regarding 
the  degree  of  water  pollution  associated  with  non- 
point  sources;  to  define  best  management  practices 
to  diminish  pollution  by  source  category;  and  to 
define  interagency  programs  with  specific  respon- 
sibility for  reducing  or  quantifying  nonpoint  source 
pollution.  (See  also  W89-13231)  (Lantz-PTT) 
W89-13239 


POU/POE  PRODUCT  PROMOTION   GUIDE- 
LINES AND  CODE  OF  ETHICS. 

Water  Quality  Association,  Lisle,  IL. 

For  primary  bibliographic   entry  see  Field   5G. 

W89-13277 


WATER  QUALITY  ASSOCIATION  VOLUN- 
TARY PRODUCT  VALIDATION  PROGRAM 
AND  VOLUNTARY  CERTIFICATION  PRO- 
GRAM. 

Water  Quality  Association,  Lisle,  IL. 
L.Cole. 

IN:  Proceedings:  Conference  on  Point-of-Use 
Treatment  of  Drinking  Water.  Report  No.  EPA/9- 
88/012,  June  1988.  p  35-36. 


Descriptors:  'Water  quality  control,  'Education, 
♦Water  quality  standards,  Regulations,  Water 
treatment,  Organizations. 

One  of  the  basic  purposes  of  the  Water  Quality 
Association  (WQA)  is  to  promote  the  acceptance 


and    use    of   point-of-use/point-of-entry    industry 
equipment,  products,  and  services.  One  of  the  most 
successful  programs  to  promote  this  concept  was 
the  development  of  voluntarily  industry  standards. 
The    WQA    developed    five    voluntary    industry 
standards:  S- 100-85  for  household  commercial  and 
portable  exchange  water  softeners;   S-101-80  for 
efficiency-rated    water    softeners;    S-200-73    for 
household  and  commercial  water  filters;  S-300-84 
for    point-of-use    low    pressure    reverse    osmosis 
drinking  water  systems;  and  S-400-86  for  distilla- 
tion drinking  water  systems.  Under  this  program,  a 
manufacturer  may  voluntarily  submit  a  specific 
type  of  equipment  or  system  to  the  WQA  laborato- 
ry where  its  performance  will  be  carefully  evaluat- 
ed in  accordance  with  the  appropriate  standard. 
When  a  system  has  successfully  performed  to  the 
specific  testing  protocol,  it  is  then  qualified  to 
receive  the  appropriate  'gold  seal.'  This  seal  alerts 
the  consumer  that  the  equipment  he/she  is  consid- 
ering purchasing  complies  with  the  specifications 
of  a  very  rigorous  testing  program.  The  WQA 
initiated  a  certification  program  which  was  estab- 
lished by  association  members  to  provide  industry- 
wide standards  for  evaluating  the  knowledge  of 
point-of-use/point-of-entry   water   treatment   per- 
sonnel and  to  improve  the  knowledge  of  those  who 
service  the  consumer,  thereby  encouraging  profes- 
sionalism and  integrity  in  the  industry.  Since  the 
inception  of  WQA's  certification  program  in  1977, 
nearly  1,800  people  have  been  certified  in  one  of 
three  categories:  dealer,  specialist,  or  installer.  The 
WQA  developed  a  comprehensive  training  pro- 
gram divided  into  12  sessions.  Each  lesson  consists 
of  a  pre-lesson   questionnaire   to   evaluate   one's 
knowledge  about  the  subject,  exercises  to  help 
evaluate  one's  knowledge  while  preparing  a  lesson, 
and  finally,  questionnaires  that  are  completed  and 
mailed  to  the  WQA  headquarters  for  correction. 
The  corrected  questionnaires  are  then  returned  to 
the  student  for  his  review.  (See  also  W89-13269) 
(Lantz-PTT) 
W89-13279 

ESTIMATION,  ANALYSIS,  SOURCES,  AND 
VERIFICATION  OF  CONSUMPTIVE  WATER- 
USE  DATA  IN  THE  GREAT  LAKES-ST.  LAW- 
RENCE RIVER  BASIN. 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic   entry  see  Field  6D. 

W89-13331 

LAND-USE  POLICY  AND  THE  PROTECTION 
OF  GEORGIA'S  ENVIRONMENT. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

J.  E.  Kundell,  R.  W.  Campbell,  J.  M.  Heikoff,  L. 
R.  Hepburn,  and  R.  Klant. 

Carl  Vinson  Institute  of  Government,  Umversity 
of  Georgia,  Athens,  1989.  160p,  12  fig,  12  tab,  104 
ref. 

Descriptors:  *Environmental  policy,  •Environ- 
mental protection,  'Water  law,  "Land  use,  ♦Geor- 
gia, *Urban  planning,  Environmental  quality,  Non- 
point  pollution  sources,  Planning,  Watersheds. 

Georgia's  growth  and  development  are  the  results 
of  many  factors,  not  the  least  of  which  are  the 
natural  resource  base  and  the  quality  environment 
that  the  state  has  to  offer.  In  Georgia,  environmen- 
tal protection  has  become  principally  the  responsi- 
bility of  federal  and  state  environmental  agencies 
while  land-use  programs  are  primarily  the  respon- 
sibility of  local  governments.  The  problem  with 
this  division  is  that  in  Georgia  only  a  local  govern- 
ment can  evaluate  the  total  environmental  impact 
of  a  proposed  activity,  and  then,  only  if  that  local 
government  has  implemented  a  well-conceived 
planning  and  land-use  control  program.  To  make 
effective  land-use  policy,  local  officials  must  relate 
their  decisions  to  the  natural  resources  and  overall 
environment  of  their  jurisdictions.  This  book  con- 
siders existing  land-use  policies  and  practices  in 
Georgia,  discusses  the  problems  associated  with 
current  approaches,  and  offers  recommendations 
for  improving  the  land-use  decision-making  proc- 
esses to  produce  decisions  that  are  more  environ- 
mentally sensitive.  (Allen-U.GA-Inst.  Gov.) 
W89-13390 


GEORGIA  WETLANDS:  TRENDS  AND 
POLICY  OPTIONS. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

J.  E.  Kundell,  and  S.  W.  Woolf. 
Carl  Vinson  Institute  of  Government,  University 
of  Georgia,  Athens,  1986.  112p,  10  fig,  11  tab,  34 
ref,  append. 

Descriptors:  ♦Aquaculture,  •Environmental 
policy,  ♦Georgia,  ♦Environmental  protection, 
♦Water  management,  ♦Water  resources  develop- 
ment, ♦Wetlands,  Water  rights,  Water  policy, 
Wildlife,  Tidal  marshes. 

Georgia  has  an  extensive  belt  of  coastal  saltwater 
marshlands  that  separates  the  coastal  barrier  is- 
lands from  the  mainland.  Awareness  of  the  value 
of  these  marshes  has  resulted  in  legislation  provid- 
ing for  orderly  development  in  coastal  Georgia  to 
avoid  altering  these  sensitive  environments.  Inland 
freshwater  wetlands  are  much  more  extensive  and 
variable  than  coastal  marshes,  but  less  attention  has 
been  paid  to  these  areas.  In  recent  years,  evidence 
has  accumulated  indicating  a  wide  range  of  benefi- 
cial functions  performed  by  freshwater  wetlands 
and  the  types  of  problems  that  may  result  from 
their  alteration.  This,  in  turn,  has  stimulated  con- 
sideration of  legislation  and  other  mechanisms  to 
ensure  that  freshwater  wetlands  are  not  needlessly 
converted  to  other  uses.  A  number  of  studies  have 
been  conducted  in  the  state  and  nationally  to  quan- 
tify wetland  acreage.  This  publication  brings  to- 
gether in  one  book  the  current  case  law  regulating 
wetlands,  discussion  of  the  administrative  manage- 
ment programs  that  exist  in  Georgia  and  other 
states,  and  consideration  of  what  options  are  avail- 
able for  accomplishing  wetlands  management  ob- 
jectives in  Georgia.  (Allen-U.GA-Inst.  Gov.) 
W89-13391 


MANAGEMENT  OF  GEORGIA'S  MARSH- 
LANDS UNDER  THE  COASTAL  MARSH- 
LANDS PROTECTION  ACT  OF  1970. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

J  E.  Kundell,  J.  Kealey,  R.  Klant,  and  L.  Wilson. 
Report,  1988.  34p,  1  fig,  9  tab. 

Descriptors:  ♦Georgia,  *Wetlands,  *Marshes,  •En- 
vironmental protection,  Tidal  marshes,  Marsh 
management,  Environmental  policy. 

In  1970,  the  Coastal  Marshlands  Protection  Act 
was  passed  by  the  Georgia  General  Assembly  to 
establish  a  review  procedure  for  those  activities 
that  could  cause  the  conversion  of  coastal  marshes. 
Since  its  passage,  the  law  has  not  been  substantive- 
ly amended.  The  Coastal  Resources  Subcommittee 
of  the  House  Natural  Resources  Committee  pro- 
posed that  a  study  be  conducted  by  the  Carl 
Vinson  Institute  of  Government  at  the  Umversity 
of  Georgia  to  ascertain  the  effectiveness  of  the 
Coastal  Marshlands  Protection  Act  and  to  deter- 
mine if  amendments  to  the  Act  were  necessary. 
This  report  presents  the  findings  of  the  Institute's 
study.  (Allen-U.GA-Inst.  Gov.) 
W89- 13392 

INTERBASIN  AND  INTRABASIN  WATER 
TRANSFER  IN  GEORGIA. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

J.  E.  Kundell,  D.  Roper,  and  M.  Kelm. 
Report,  January  1987.  95p,  2  fig,  9  ref,  2  append. 

Descriptors:  'Water  transfer,  Mnterbasin  transfers, 
•Water  rights,  *Georgia,  Transboundary  water 
transfers,  Water  allocation,  Riparian  doctrine. 

To  protect  vested  interests  in  water  resources,  the 
legislative  and  judicial  systems  in  various  jurisdic- 
tions have  developed  mechanisms  to  foster  or 
impede  movement  of  water  from  one  river  basin  to 
another.  The  location  of  Atlanta  in  the  Piedmont 
of  Georgia  has  fostered  development  of  interbasin 
and  intrabasin  water  transfers.  Under  traditional 
riparian  law,  use  of  water  on  non-riparian  lands, 
and  thus  in  a  different  river  basin,  was  not  legally 
allowed.  However,  development  of  case  law  to 
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recognize  the  reasonable  use  of  water  on  non- 
riparian  lands  and  the  passage  of  the  1977  amend- 
ments to  the  Water  Quality  Control  act  enable 
interbasin  water  transfer  to  occur  legally.  To  meet 
the  growing  need  for  a  more  systematic  process  to 
address  interbasin  transfer  permit  applications,  the 
Georgia  Department  of  Natural  Resources  con- 
tracted with  the  University  of  Georgia's  Carl 
Vinson  Institute  of  Government  to  develop  an 
objective  approach  to  evaluate  permit  applications 
for  interbasin  transfers  of  water.  This  report  fo- 
cuses on  the  legal  and  administrative  process  ad- 
dressing interbasin  and  intrabasin  water  transfers  in 
Georgia.  (Allen-U.GA-Inst.  Gov.) 
W89-13393 


EFFICIENT  AND  EQUITABLE  SOLUTION  OF 
INDIAN  RESERVED  RIGHTS. 

Arizona  Water  Resources  Research  Center, 
Tucson. 

W.  B.  Lord,  T.  R.  McGuire,  and  M.  G.  Wallace. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-214498/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  June  1989.  22p,  1  fig,  4  tab. 
USGS  Contract  14-08-0001-G1320. 

Descriptors:  'Arizona,  *Water  rights,  *Alternative 
water  use,  Water  allocation,  Optimization,  Com- 
prehensive planning,  Gila  River  basin,  Model  stud- 
ies, Adjudication  procedures,  Hydrologic  models, 
San  Pedro  River  Basin,  Economic  aspects,  Indian 
water  rights,  Negotiated  settlements,  Reserved 
water  rights. 

The  water  rights  claims  of  many  Indian  reserva- 
tions in  the  West  are  now  under  adjudication. 
Frequently,  the  parties  to  these  adjudications  ac- 
knowledge that  their  interests  may  be  better  served 
through  negotiated  settlements,  but  they  lack  com- 
prehensive means  for  determining  mutually  accept- 
able solutions  to  the  conflicts.  This  research  sought 
to  (1)  develop  a  conceptual  basis  for  determining 
Indian  water  rights;  (2)  develop  an  analytical  pro- 
cedure to  provide  the  information  needed  to  re- 
solve water  rights  conflicts;  and  (3)  apply  this 
analytical  procedure  to  a  test  case  involving  the 
Gila  River  Basin  in  Arizona.  The  methodological 
core  of  the  research  is  a  set  of  linked  models, 
encompassing  historical,  hydrologic,  economic, 
psychological,  and  institutional  elements  of  the 
conflict.  Hydrologic,  institutional,  and  economic 
analyses  of  conjunctive  management  of  surface  and 
groundwater  supplies  were  facilitated  by  the  use  of 
MODSIM,  a  network  optimization  model.  Data 
from  the  model  enabled  the  investigators  to  con- 
struct an  impact  matrix,  defining  the  effect  of  each 
possible  settlement  option  on  the  goals  of  the  par- 
ties. The  preferences  of  the  parties  were  elicited 
through  social  judgement  analysis.  Twelve  settle- 
ment options  were  defined  on  the  basis  of  knowl- 
edge of  other  negotiated  settlements,  and  a  final 
option,  representing  possible  outcomes  should  the 
negotiation  process  fail,  was  included  in  the  analy- 
sis. The  next  step  was  to  model  the  possible 
choices  available  to  the  contending  parties,  utiliz- 
ing an  n-person  cooperative  game  framework.  This 
analysis  indicated  that  a  set  of  three  settlement 
options  dominated  the  adjudication  option  for  all 
players.  Each  of  these  included  the  provision  of 
imported  water  in  lieu  of  water  currently  being 
used  in  the  basin.  (USGS) 
W89-13398 


6G.  Ecologic  Impact  Of 
Water  Development 


CLOSE  CALL  AT  SEA:  DELAWARE'S  COAST- 
AL ZONE  ACT  WEATHERS  A  CONSTITU- 
TIONAL CHALLENGE. 

Delaware  Univ.,  Newark.  Coll.  of  Urban  Affairs 

and  Public  Policy. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-12495 


HYDROLOGIC  ALTERATION  OF  MOUNTAIN 
WATERSHEDS  FROM  SURFACE  MINING. 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 


For   primary   bibliographic   entry   see   Field   5G. 
W89-12850 


EFFECT  OF  A  SERIES  OF  POWER  STATIONS 
ON  THE  SEDIMENT  TRANSPORT  (BED 
LOAD  AND  SUSPENDED  LOAD)  IN  A  RIVER: 
THE  CASE  OF  THE  CENTRAL  THIRD  PART 
OF  THE  FRENCH  LOWER  RHONE  (INFLU- 
ENCE D'UNE  CHAINE  D'AMENAGEMENTS 
HYDROELECTRIQUES  SUR  LE  TRANSPORT 
SOLIDE  EN  RIVIERE:  APPLICATION  AU 
TIERS  CENTRAL  DU  BAS-RHONE  FRAN- 
CAIS). 

Compagnie  Nationale  du  Rhone,  Lyon  (France). 
For  primary  bibliographic  entry  see  Field  2J. 
W89-12885 


DISTRIBUTION  OF  SUBMERGED  AQUATIC 
MACROPHYTE  BIOMASS  IN  A  EUTROPHIC 
STREAM,  BADFISH  CREEK.  THE  EFFECT  OF 
ENVIRONMENT. 

Wisconsin  Univ.,  Madison.  Dept.  of  Botany. 
J.  D.  Madsen,  and  M.  S.  Adams. 
Hydrobiologia  HYDRB8,  Vol.  171,  No.  2,  p  111- 
1 19,  February  8,  1989.  4  fig,  4  tab,  43  ref. 

Descriptors:  'Ecological  effects,  "Environmental 
effects,  'Streams,  "Channeling,  'Eutrophication, 
•Aquatic  plants,  Badfish  Creek,  Wisconsin,  Macro- 
phytes,  Plant  populations,  Biomass,  Elodea,  Clado- 
phora,  Sago  pondweed,  Riparian  vegetation,  Vege- 
tation, Water  pollution  effects,  Trees,  Streambeds. 

The  distribution  of  biomass  of  the  macrophyte 
community  in  Badfish  Creek  was  examined  in 
three  sections  (A,  B,  C)  totaling  10  km.  Biomass 
samples  were  taken  in  a  stratified-random  manner, 
with  sediment  characteristics,  depth,  current  ve- 
locity and  incident  light  measured  at  each  site  to 
correlate  individual  biomass  samples  with  environ- 
mental factors.  Total  community  biomass  de- 
creased in  the  downstream  section  (C),  with  the 
biomass  of  Elodea  canadensis  decreasing  abruptly 
below  Section  A.  The  only  environmental  factors 
which  were  correlated  with  the  decrease  in  macro- 
phyte community  biomass,  especially  that  of  Pota- 
mogeton  pectinatus,  in  Section  C  was  the  increase 
in  substrate  heterogeneity  and  sand  substrates 
which  lacked  surface  gravel.  The  change  in  sub- 
strate was  related  to  channelization.  Considering 
the  stream  as  a  whole,  the  biomass  of  the  dominant 
species,  Potamogeton  pectinatus,  was  correlated 
with  incident  light.  Other  species  present  were 
Ceratophyllum  demersum  and  Cladophora  glomer- 
ata.  Analysis  of  riparian  vegetation  type  indicated 
that  tree  cover  significantly  reduced  macrophyte 
biomass  by  incident  light  reduction.  (Author's  ab- 
stract) 
W89-12946 


ACCIDENTS  DUE  TO  OXYGEN  DEFICIENCY 
AND  METHANE  GAS  BLOW-OFF  IN  TOKYO 
AREA  JAPAN. 

Akita  Univ.  (Japan).  Coll.  of  Mining. 

For  primary  bibliographic  entry  see  Field  2F. 

W89- 13011 


ENVIRONMENTAL  PROTECTION  -  A  PER- 
MANENT CHALLENGE  (UNWELTSCHUTZ  - 
EINE  STANDIGE  HERAUSFORDERUNG). 

Bayer  AG.,  Leverkusen  (Germany,  F.R.). 

For   primary  bibliographic   entry  see   Field   5G. 

W89-13045 


ENVIRO-ECONOMIC  ASPECTS  OF  NAVIGA- 
TION CHANNEL  DEVELOPMENT  IN  COAST- 
AL LOUISIANA:  A  CASE  STUDY. 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stud- 
ies Inst. 

C.  E.  Adams,  and  J.  A.  Berg-Andreassen. 
Coastal  Management  CZMJBF,  Vol.  17,  No.  2,  p 
157-170,  1989.  5  fig,  2  tab,  22  ref. 

Descriptors:  'Environmental  effects,  'Salinity, 
'Coastal  waters,  'Channel  improvement,  'Naviga- 
tion, 'Louisiana,  'Economic  aspects,  Environmen- 
tal impact,  Development,  Model  studies,  Stochas- 
tic models,  Economic  justification. 


A  controversy  has  developed  in  the  Vermillion 
Bay  area  of  coastal  Louisiana  between  commercial 
navigation  interests  seeking  construction  of  a  new 
12-ft-deep  channel  across  the  bay  and  environmen- 
tal groups  who  have  questioned  the  environmental 
soundness  and  economic  feasibility  of  the  project. 
An  hydrodynamic  and  economic  model  study  was 
undertaken  to  answer  these  questions  with  the 
ultimate  goal  of  facilitating  rational  and  objective 
management  of  available  resources.  Results  of  the 
hydrodynamic  model  suggest:  (1)  that  as  a  control 
of  salinity  variability,  the  presence  of  a  12-ft.-deep 
channel  is  less  important  than  natural  variations  in 
freshwater  supply,  and  (2)  interannual  salinity  vari- 
ability would  be  reduced  by  the  construction  of 
the  proposed  channel.  The  stochastic  economic 
model  yields  benefit/cost  ratios  ranging  from  a 
high  of  4.4  to  a  low  of  2.9,  implying  strong  eco- 
nomic justification  for  construction  of  the  pro- 
posed channel.  (Author's  abstract) 
W89- 13049 


CHANGES  IN  LAKE  ECOSYSTEMS  CON- 
NECTED WITH  THE  POWER-GENERATING 
INDUSTRY  (THE  OUTLINE  OF  PROBLEM): 
THE  KONIN  LAKES  (POLAND)  AS  THE 
STUDY  SITES. 

Polish  Academy  of  Sciences,  Lomianki.  Dept.  of 
Hydrobiology. 

For  primary  bibliographic  entry  see  Field  5C. 
W89- 13084 


HYDROLOGIC  EFFECTS  OF  INTENSE 
GROUNDWATER  PUMPAGE  IN  EAST-CEN- 
TRAL HILLSBOROUGH  COUNTY,  FLORIDA, 

U.S.A. 

Southwest   Florida  Water   Management  District, 

Brooksville. 

T.  O.  Bengtsson. 

Environmental    Geology    and    Water    Sciences 

EGWSEI,  Vol.   14,  No.   1,  p  43-51,  July-August 

1989.  7  fig,  17  ref. 

Descriptors:  'Groundwater  depletion,  'Subsid- 
ence, 'Groundwater  recession,  'Florida,  'Water 
table,  'Drawdown,  Sinkholes,  Flooding,  Water 
shortage,  Irrigation  effects,  Seasonal  distribution, 
Agriculture,  Shallow  wells,  Geohydrology,  Nu- 
merical analysis,  Model  studies,  Liability,  Frost 
prevention,  Simulation. 

Well  problems,  water  shortages,  local  flooding, 
and  induced  sinkholes  have  been  periodic  problems 
for  residents  in  east-central  Hillsborough  County, 
Florida.  This  agricultural  area  has  experienced  dra- 
matic short-term  water-level  declines  in  the  Flori- 
dan  aquifer  due  to  seasonal  groundwater  with- 
drawals. The  sudden  declines  in  the  potentiometric 
surface  have  been  caused  from  intense  irrigation 
pumpage,  primarily  for  frost  and  freeze  protection 
and  fruit  setting.  Local  residents  with  inadequately 
constructed  wells  lose  their  source  of  water  when 
the  potentiometric  surface  is  lowered  to  depths 
where  their  wells  do  not  function.  Some  residents 
have  lost  their  water  supplies  for  a  week  or  more 
and  many  have  suffered  damage  to  their  pumps. 
The  drawdown  of  the  potentiometric  surface  has 
induced  sinkholes,  causing  property  damage  for 
some  residents  and  concern  among  others.  In  addi- 
tion, the  high  application  rates  for  frost  and  freeze 
irrigation  have  created  run-off  problems  resulting 
in  local  flooding.  Fortunately,  there  has  been  no 
damage  to  houses  from  the  flooding  or  sinkholes. 
A  finite-difference,  numerical  model  has  been  used 
to  quantify  the  regional  impacts  to  the  potentiome- 
tric surface  of  the  Floridan  aquifer  from  estimated 
irrigation  pumpage.  The  extent  of  the  impact  of  a 
35-hr  period  of  estimated  withdrawal  was  shown 
by  the  simulation  model.  Maximum  drawdown 
within  the  quarter  square  mile  area  covered  by  the 
simulation  was  40  ft.  Simulations  with  smaller  grid 
intervals  indicated  drawdowns  of  55  ft.  The  com- 
puter model  indicated  minimal  effects  to  the  water 
table,  but  no  pumpage  or  recharge  simulated  in  the 
surficial  aquifer.  Consequently,  no  mounding  or 
significant  drawdowns  were  observed.  Among  the 
management  approaches  recommended  for  these 
problems  are:  (1)  communication  of  better  well 
design  and  construction  methods  to  drillers  and 
residents;  (2)  surface  water  engineering  to  solve 
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flood  water  problems;  (3)  investigation  of  tailwater 
recovery  systems  for  large  irrigated  fields;  and  (4) 
further  hydrogeologic  investigations.  (Rochester- 
PTT) 
W89-13114 


TIDAL  POWER  AND  THE  AQUATIC  ENVI- 
RONMENT (ENERGIE  MAREMOTRICE  ET 
ENVTRONNEMENT  AQUATIQUE). 

Museume  National  d'Histoire  Naturelle,   Dmard 

(France).  Lab.  Maritime. 

C  Rcticrc 

Houffle  Blanche  HOBLAB,  No.  2,  p  133-147,  1989. 

13  fig,  3  tab,  37  ref.  English  summary. 

Descriptors:  *Tidal  powerplants,  *Estuaries,  ♦En- 
vironmental effects,  Aquatic  animals,  Aquatic 
plants,  Ranee  River,  Brittany,  France,  Sluice  gates, 
Turbines. 

In  the  Ranee  basin  on  the  northern  coast  of  Britta- 
ny a  full-scale  evaluation  of  the  ecological  impact 
of  a  tidal  power  scheme  has  been  made,  after  20 
years  of  operation.  The  period  of  isolation  of  the 
estuary  during  the  construction  phase  was  particu- 
larly damaging  for  the  environment.  Gradually, 
after  the  scheme  was  put  into  service,  an  increas- 
ingly diverse  flora  and  fauna  became  established. 
The  patterns  of  distribution  of  this  flora  and  fauna, 
their  groupings  into  cenotic  units,  and  the  nature  of 
their  inter-relationships,  indicate  a  variable  degree 
of  biological  adjustment  to  the  new  environmental 
conditions.  The  design  of  the  tidal  power  scheme 
has  permitted  re-colonization  of  the  basin  to  take 
place,  by  allowing  migratory  organisms  to  pass  via 
sluice  gates  and  turbines.  However,  the  new  eco- 
logical equilibrium  which  has  been  established  in 
the  space  of  10  years  remains  fragile  and,  being 
linked  to  the  stability  of  abiotic  conditions,  de- 
pends to  a  large  extent  on  the  operating  conditions 
of  the  tidal  power  scheme.  (Author's  abstract) 
W89-13191 


POPULATION   DYNAMICS   AND  DISTRIBU- 
TION OF  JUVENDLE  VOBLA,  RUTILUS  RUTI- 
LUS,     BREAM,     ABRAMIS     BRAMA,     AND 
ZANDER,  STIZOSTEDION  LUCIOPERCA,  IN 
THE  NORTHERN  CASPIAN. 
Kaspiiskii  Nauchno-Issledovatel'skii  Inst.  Rybnogo 
Khozyaistva,  Astrakhan  (USSR). 
For  primary  bibliographic  entry  see  Field  81. 
W89-13192 

DOWNSTREAM  IMPACTS  OF  A  DAM  ON  A 
BEDROCK  FLUVIAL  SYSTEM,  BRAZOS 
RIVER,  CENTRAL  TEXAS. 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Geology. 
P.  M.  Allen,  R.  Hobbs,  and  N.  D.  Maier. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  26,  No.  2,  p  165-189,  1989.  23 
fig,  8  tab,  59  ref. 

Descriptors:  'Dam  effects,  *Brazos  River,  ♦Chan- 
nel erosion,  'Deltas,  'Channel  morphology,  •Ero- 
sion control,  Bank  erosion,  Sedimentation,  Gravel, 
Flow  models,  Model  studies,  Aggradation,  Bed 
load,  Sediment  transport,  River  systems,  Tributar- 
ies. 

Impoundment  of  the  Brazos  River  at  Lake  Whit- 
ney Dam,  Texas,  had  caused  localized  aggradation 
in  the  bedrock  floored  channel  for  more  than  22  mi 
downstream.  Patterns  of  aggradation  are  related  to 
input  of  elastics  from  steep  bedrock  controlled, 
mixed-load  tributaries.  Surveyed  tributary  delta 
systems  have  shown  steady  growth  since  the  dam 
was  constructed  in  1951.  Five  of  the  21  tributary 
deltas  affect  river  gradient,  river  planform,  and 
channel  dimensions.  Thresholds  of  channel  erosion 
on  the  Brazos  River  are  related  to  delta  planform 
size:  armored  tributary  deltas  with  areas  of  more 
than  81,000  sq  ft  which  occupy  about  68%  of  the 
main  stem  width  represent  the  threshold  at  which 
channel  bank  loss  begins.  Bank  loss  in  these  areas 
ranges  from  5-14  ft  per  year.  Channel  hydraulics  at 
the  confluences  are  inferred  from  two-dimensional 
flow  models.  Five  zones  of  flow  were  recognized 
in  the  confluence  areas  and  appear  to  be  related  to 
delta  planform  and  sediment  transport.  Delta 
growth  is  related  to  tributary  drainage  area  and 


channel  slope;  most  deltas  are  predicted  to  double 
their  size  in  the  next  35  years.  Six  management 
alternatives  were  considered  for  channel  bank  ero- 
sion control.  Retention  check  dams  on  the  tributar- 
ies built  to  retain  the  coarse  bed  load  sediment  are 
recommended.  Mining  trapped  gravels  in  the  tribu- 
taries for  local  road-base  material  is  also  advocat- 
ed. (Author's  abstract) 
W89-13194 

MODELING  WATER  QUALITY  IMPACTS  OF 
HYDROPOWER  RETROFITTING  ON  LOCKS 
AND  DAMS  OF  THE  LOWER  OHIO  RIVER. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
M.  J.  Zimmerman. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  48-51,  2  ref. 

Descriptors:  'Model  studies,  'Water  quality  con- 
trol, 'Environmental  effects,  'Dam  effects,  'Hy- 
droelectric plants,  'Water  resources  development, 
'Ohio  River,  Flow  profiles,  Wastewater  disposal. 

The  potential  for  add-on  hydropower  for  locks  and 
dams  on  the  Ohio  River  is  being  considered  by  the 
Louisville  District  (ORL)  as  part  of  its  Lower 
Ohio  River  Multipurpose  Study  (LORMS).  Water 
quality  impacts  of  hydropower  retrofitting  to  locks 
and  dams  have  been  the  focus  of  a  modeling  study 
consisting  of  four  phases,  the  first  phase  of  which 
leads  to  a  model  calibrated  specifically  for 
LORMS.  This  phase  of  the  modeling  study  has 
produced  a  calibrated  model  that  can  account  for 
changes  in  water  quality  brought  about  by  add-on 
hydropower  at  any  of  the  locks  and  dams  located 
in  the  study  reach.  A  confirmation  of  the  model 
must  be  performed  using  flow  and  water  quality 
data  from  another  year  to  demonstrate  that  as- 
sumptions made  for  1977  are  equally  valid  for 
other  years  and  conditions.  Following  model  con- 
firmation, conditions  with  hydropower  will  be 
tested  by  suppressing  reaeration  at  the  dams.  A 
need  exists  to  have  a  full  inventory  of  waste  dis- 
charge that  may  affect  water  quality.  While  the 
data  from  major  sewage  treatment  plants  were 
obtained,  other  less  obvious  inputs  may  have  been 
overlooked.  Furthermore,  data  defining  sediment 
oxygen  demand  would  provide  helpful  informa- 
tion. (See  also  W89-13231)  (Lantz-PTT) 
W89-13237 


DISSOLVED     OXYGEN     STUDIES     BELOW 
WATER  F.  GEORGE  DAM. 

Army  Engineer  District,  Mobile,  AL. 

For  primary  bibliographic   entry  see  Field   5G. 

W89-13238 


CUMBERLAND  BASIN  WATER  QUALITY 
MODEL. 

Army  Engineer  District,  Nashville,  TN. 
J.  K.  Brown. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  77-82,  1  fig,  2  tab. 

Descriptors:  'Water  quality  control,  'Water  re- 
sources development,  'Dam  effects,  'Dissolved 
oxygen,  'Model  studies,  Reservoirs,  Hydrologic 
models,  Nutrients,  Mathematical  models,  Tempera- 
ture, Routing. 

The  efforts  of  the  Nashville  District  of  the  Corps 
of  Engineers  to  develop  a  system  model  to  simu- 
late water  quality  conditions  in  Cumberland  Basin 
are  described.  The  Nashville  District  operates  ten 
dams  within  the  basin.  The  system  model  involves 
operations  at  eight  of  these  projects.  Four  of  the 
projects  are  classified  as  tributary  storage  im- 
poundments and  the  remainder  as  main  stem  navi- 
gation impoundments.  The  primary  goal  of  the 
water  quality  modeling  activities  is  to  develop  the 
capability  to  forecast  impacts  of  proposed  oper- 
ations on  downstream  water  quality  conditions  so 
that  solutions  to  potential  problems  can  be  devel- 
oped. The  most  important  relationship  to  water 
quality  in  the  basin  the  relationship  between  flow 
and  outflow  dissolved  oxygen  (DO).  Other  perti- 
nent factors  identified  included  inflow  DO  concen- 


tration, water  temperature,  epilimnion  DO  concen- 
tration in  the  forebay,  shape  of  the  withdrawal 
zone  and  turbine  reaeration  characteristics.  Once 
relationships  for  these  factors  were  established, 
they  were  combined  in  a  series  of  equations,  which 
were  incorporated  into  a  computer  model  named 
DORM  (dissolved  oxygen  routing  model).  To 
reduce  the  input  requirements  and  improve  the 
accuracy  of  the  predictions,  a  2-D  version  of 
DORM  named  DORMII,  was  developed.  DORM 
and  DORMII  are  essentially  empirical  models 
which  rely  on  bulk  DO  depletion  computations 
and  the  assumption  of  slug  flow.  Any  number  of 
longitudinal  segments  can  be  specified;  however, 
the  model  has  only  two  vertical  layers,  the  epilim- 
nion and  the  hypolimnion.  The  model  also  per- 
forms routing  computations  for  temperature.  Be- 
cause the  model  calculates  temperature  and  the 
DO  in  the  epilimnion,  it  requires  less  daily  input 
data  than  DORM.  This  bulk  depletion  approach 
does  not  allow  impacts  of  individual  point  and 
nonpoint  source  loadings  to  be  determined.  This 
requires  a  more  sophisticated  model  with  nutrient 
and  DO  budgets.  The  two  models  of  this  type 
being  used  on  the  main  stem  projects  are  CE- 
QUAL-W2  and  BETTER.  To  develop  the  capabil- 
ity to  evaluate  and  maximize  benefits  from  the 
reservoir  system,  an  optimization  model  study  is 
being  conducted.  The  compartmentalized  ap- 
proach should  allow  a  great  deal  of  flexibility  in 
employing  new  programs  and  models,  as  they 
become  available.  (See  also  W89-13231)  (Lantz- 
PTT) 
W89-13241 


WINTER  WATER  QUALITY  IN  LAKES  AND 
STREAMS. 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

D.  J.  Calkins,  and  G.  D.  Ashton. 
IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary  23-25,    1988,   Charleston,    South   Carolina. 
(1988).  p  117-124,  Href. 

Descriptors:  'Rivers,  'Water  quality,  'Lakes, 
'Cold  regions,  Ice,  Streams,  Flow  profiles, 
Groundwater,  Water  temperature,  Model  studies, 
Dissolved  oxygen,  Acid  rain  effects,  Spawning, 
Snowmelt,  Acidic  water,  Hydrogen  ion  concentra- 
tion, Seasonal  variation,  Temperature. 

The  potential  impacts,  both  beneficial  and  detri- 
mental, of  winter  water  releases  from  reservoirs  on 
downstream  wildlife  or  aquatic  habitats  have  not 
been  addressed  in  many  studies.  One  of  the  biggest 
obstacles  to  assessing  these  impacts  is  the  lack  of 
basic  data  (water  temperature,  dissolved  oxygen 
content  (DO),   water   chemistry   parameters,   ice 
conditions,  etc.).  The  winter  season  is  defined  as 
the  period  during  which  an  ice  cover  forms  on 
river  or  lake  surfaces.  The  formation  of  an  ice 
cover  on  a  river  cuts  off  the  exchange  of  oxygen 
from  the  atmosphere  to  the  water,  and  as  a  conse- 
quence DO  levels  often  become  very  low  during 
the  winter.  Simultaneously  with  the  formation  of  a 
complete  ice  cover  the  inflows  to  rivers  become 
dominated    by    groundwater    contributions.    The 
thermal  input  of  the  incoming  groundwater  is  ex- 
tremely important  in  that  it  helps  provide  good 
spawning  conditions.  The  'acidity'  of  the  snow- 
pack  is  a  factor;  during  the  initial  snowmelt  period, 
the  increase  in  hydrogen  ion  content  of  the  runoff 
can  be  detrimental  to  the  developing  eggs  of  fall 
spawners.  The  addition  or  diversion  of  flow  from 
streams  can  have  either  a  beneficial  or  negative 
impact,  depending  on  its  influence  on  the  thermal 
regime  and  the  effect  on  the  ice  conditions.  Among 
the  tools  used  to  manage  water  quality  are  models 
of  rivers,  reservoirs  and  lakes  that  predict  their 
physical  and  thermal  behavior.  The  models  devel- 
oped for  non-winter  periods  are  generally  applica- 
ble to  the  winter  period  with  some  additional  work 
to  incorporate  the  effects  of  ice  and  the  density 
inversion  of  water  that  occurs  around  4  C.  Howev- 
er, these  effects  are  not  always  obvious,  are  often 
complicated,  and  until  very  recently  have  not  been 
considered  from  a  water  quality  viewpoint.  (See 
also  W89-13231)  (Lantz-PTT) 
W89- 13245 
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DEVELOPING  AN  OPERATIONAL  WATER 
TEMPERATURE  MODEL  FOR  THE  COLUM- 
BIA RIVER  SYSTEM. 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 
Water  Quality  Section. 
B.  Tanovan,  and  R.  G.  Willey. 
IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary  23-25,    1988,   Charleston,    South   Carolina. 
(1988).  p  170-184,  8  fig. 

Descriptors:  *Water  quality  control,  'Reservoir 
operation,  'Water  quality  management,  'Model 
studies,  'Columbia  River,  Management  planning, 
Water  temperature,  Snake  River,  Decision  making. 

The  steps  taken  to  overcome  real-life  problems  in 
developing  an  operational  water  temperature 
model  (COLTEMP)  for  the  relatively  complex 
Columbia  and  Snake  River  mainstem,  under  strin- 
gent modeling  requirements  and  a  scarcity  of  data 
are  described.  To  model  diurnal  temperature  fluc- 
tuations, short  duration  temperature  blockage  and 
unusual  thermal  conditions  requires  the  dual  capa- 
bility of  simulating  both  reservoir  and  riverine 
flow  conditions.  These  modeling  requirements 
were  weighed  against  the  capabilities  of  three  of 
the  most  readily  available  Corps  models-CE- 
QUAL-RIV1,  CE-QUAL-R1,  and  HEC-5Q.  From 
a  practical  standpoint,  however,  HEC-5Q  appears 
to  be  easier  to  handle,  given  the  large  configura- 
tion of  the  prototype  and  the  need  for  system 
optimization  capability.  For  each  time  step,  HEC- 
5Q  computes  the  entire  system  in  one  pass,  before 
moving  on  to  the  next  time  step.  Known  limita- 
tions to  the  mode  had  to  be  addressed  first,  and 
include  capability  to:  (1)  handle  short  calculation 
time  steps  and  large  number  of  projects  involved; 
and  (2)  simulate  the  2-D  flow  conditions  of  the 
McNary  Reservoir  with  two  different  inflow  quali- 
ties. Input  preparation  and  model  preparation  (set- 
ting a  correct  water  accounting  for  the  model  and 
reconstituting  the  observed  pool  elevations  at  all 
reservoirs,  and  reproducing  observed  temperature 
profiles  in  the  reservoirs  and  stream  channels)  are 
the  final  steps  in  this  process.  (See  also  W89- 13231) 
(Lantz-PTT) 
W89-13249 


GROUND  WATER  MANAGEMENT  PLAN  FOR 
THE  CONSTRUCTION  OF  THE  BONNEVILLE 
NAVIGATION  LOCK. 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-13252 


SIMULATION  OF  STEADY-STATE  GROUND- 
WATER MOVEMENT  AND  SPRING  FLOW  IN 
THE  UPPER  FLORTOAN  AQUIFER  OF 
COASTAL  CITRUS  AND  HERNANDO  COUN- 
TIES, FLORIDA. 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89- 13324 


GROUNDWATER  HYDROLOGY  AND  SIMU- 
LATED EFFECTS  OF  DEVELOPMENT  IN 
SMTTH  CREEK  VALLEY,  A  HYDROLOGICAL- 
LY  CLOSED  BASIN  IN  LANDER  COUNTY, 
NEVADA. 

Geological  Survey,  Carson  City,  NV. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-13363 


LAND-USE  POLICY  AND  THE  PROTECTION 
OF  GEORGIA'S  ENVHtONMENT. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-13390 


GEORGIA       WETLANDS:       TRENDS       AND 
POLICY  OPTIONS. 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-13391 
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PLANNING  GROUND  WATER  MONITORING 
FIELD  PROJECTS. 

SCS  Engineers,  Inc.,  Long  Beach,  CA. 

K.  H.  Lister. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  3,  p  101-111,  1989.  3  fig,  4  tab,  11  ref. 

Descriptors:  'Project  planning,  'Network  design, 
'Monitoring,  Personnel  management,  Field  tests, 
Groundwater  pollution,  Water  sampling,  Aquifer 
testing,  Management  planning,  Scheduling,  Water 
pollution  control. 

Project  organization  problems  are  not  uncommon 
in  ground  water  monitoring  projects,  particularly 
those  which  occur  at  sites  remote  from  the  office. 
Successful  project  management  depends  on  coordi- 
nation of  the  personnel,  supplies,  and  equipment 
necessary  to  carry  out  each  phase  of  the  project. 
Procedures  for  planning  and  organizing  field 
projects  involving  well  installation,  ground  water 
sampling,  and  aquifer  testing  are  outlined.  Methods 
are  suggested  that  will  aid  the  project  manager  in 
planning  and  scheduling  field  work  to  make  effi- 
cient use  of  personnel  and  material  resources.  Cau- 
tions are  given  regarding  common  pitfalls  of 
projects  involving  operations  at  remote  sites,  and 
means  of  avoidance  are  enumerated.  A  checklist  of 
commonly  used  field  equipment  and  supplies  is 
provided.  (Author's  abstract) 
W89-12873 


IN-HOUSE  WELL  DRILLING  OPERATIONS 
FOR  A  GROUND  WATER  MONITORING  PRO- 
GRAM, SUFFOLK  COUNTY,  NEW  YORK. 

Suffolk  County  Dept.  of  Health  Services,  Haup- 
pauge,  NY.  Groundwater  Resources  Bureau. 
S.  V.  Cary,  and  R.  Markel. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  3,  p  194-199,  1989.  1  fig,  4  tab,  8  ref. 

Descriptors:  'Network  design,  'Monitoring, 
'Water  quality,  'Groundwater  management, 
•Drilling,  'New  York,  'Cost  analysis,  Water 
supply,  Government  supports,  Unconsolidated 
aquifers,  Monitoring,  Oil  spills,  Geology,  Hydro- 
logic  aspects,  Logging,  Governmental  interrela- 
tions, Engineering  personnel,  Operating  policies. 

All  public  agencies  involved  in  ground  water  mon- 
itoring and  protection  face  the  requirement  of  ob- 
taining well  drilling  services  consistent  with  their 
needs.  Most  will  rely  on  contracted  drilling  serv- 
ices, but  a  limited  number  of  agencies  having  re- 
sponsibilities for  long-term  aquifer  monitoring  and 
the  promulgation  of  monitoring  standards  may  find 
that  implementing  an  in-house  well  drilling  pro- 
gram is  an  effective  approach  to  achieving  their 
groundwater  protection  goals.  Suffolk  County,  lo- 
cated on  Long  Island,  New  York,  has  been  operat- 
ing a  well  drilling  program  for  10  years,  with  three 
levels  of  drilling  capability  to  meet  the  require- 
ments of  characterizing  and  monitoring  an  uncon- 
solidated regional  aquifer  system.  The  program's 
cost  and  labor  requirements  are  substantial,  but  this 
approach  has  provided  uniformly  high-quality  data 
and  the  hands-on  experience  needed  to  test  drilling 
innovations  and  produce  monitoring  regulations 
that  are  effective  and  feasible.  If  soundly  organized 
and  run,  an  agency-directed  drilling  operation  will 
be  readily  adaptable  to  changing  needs  and  prior- 
ities. In  Suffolk  County,  this  has  included  emergen- 
cy response  and  fuel-spill  monitoring.  A  successful 
program  must  also  include  a  demonstrated  geolog- 
ic identification  and  well  logging  capability,  close 
laboratory  support,  and  an  experienced  hydrogeo- 
logical  or  ground  water  engineering  staff.  This 
approach  may  be  suitable  for  other  regional  agen- 
cies based  on  their  ground  water  conditions  and 
water-supply  protection  needs.  (Author's  abstract) 
W89-12879 


MEASUREMENT  AND  INTERPRETATION  OF 
THE  EROSION  PROCESS  IN  SOUTH  ALPS 
MARLS,  ON  THE  SCALE  OF  A  SMALL  GULLY 


(MEASURE  ET  INTERPRETATION  DU 
PROCESSUS  D'EROSION  DANS  LES  MA- 
RINES DES  ALPES  DU  SUD  A  L'ECHELLE  DE 
LA  PETHE  RAVINE). 

Centre    National    du    Machinisme    Agricole,    du 
Genie  Rural,  des  Eaux  et  des  Forets,  Saint-Martin 
d'Heres  (France).  Grenoble  Group. 
For  primary  bibliographic  entry  see  Field  2J. 
W89- 12881 


USE  OF  NICHE  BREADTH  AND  PROPOR- 
TIONAL SIMILARITY  IN  FEEDING  TO  STIP- 
ULATE RESOURCE  UTILIZATION  STRATE- 
GIES IN  FISH. 

Herbert  H.  Lehman  Coll.,  Bronx,  NY.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12956 


ANALYSIS  OF  THE  LINEAR  PROGRAMMING 
GRADIENT  METHOD  FOR  OPTIMAL 
DESIGN  OF  WATER  SUPPLY  NETWORKS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 
W89- 12974 


LAKE  ACIDIFICATION  STUDIES:  THE  ROLE 
OF  INPUT  UNCERTAINTY  IN  LONG-TERM 
PREDICTIONS. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 12978 


ANALYSIS  OF  NATURAL  GROUNDWATER 
LEVEL  VARIATIONS  FOR  HYDROGEOLO- 
GIC  CONCEPTUALIZATION,  HANFORD 
SITE,  WASHINGTON. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-12979 


OPTIMAL  PUMPING  TEST  DESIGN  FOR  THE 
PARAMETER  IDENTIFICATION  OF 

GROUNDWATER  SYSTEMS. 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

T.  Nishikawa,  and  W.  W.  G.  Yeh. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1737-1747,  July  1989.  11  fig,  3  tab,  17  ref. 
U.  CA  grant  CDR-86-22184. 

Descriptors:  'Pumping  tests,  'Aquifer  testing, 
•Groundwater  movement,  'Observation  wells, 
•Computer  models,  Optimization,  Systems  analy- 


Research  was  conducted  to  identify  a  least  cost 
pumping  test  design  whose  data  will  yield  parame- 
ter estimates  of  a  required  reliability.  The  reliabil- 
ity is  characterized  by  the  statistical  concept  of  the 
D  optimality  which  in  turn  is  used  as  the  accept- 
ability criterion  for  experimental  design.  Classical- 
ly, D  optimality  seeks  an  experiment  which  mini- 
mizes the  determinant  of  the  parameter  estimates 
covariance  matrix,  thereby  maximizing  their  reli- 
ability. An  upper  bound  on  the  determinant  of  the 
covariance  matrix  is  derived  by  using  the  assumed 
asymptotic  normal  distribution  of  the  parameter 
estimates.  As  formulated,  the  least  cost  problem  is 
a  nonlinear,  mixed  integer  programming  problem 
where  the  decision  variables  are  the  location  of  the 
pumping/observation  well(s),  the  number  of  wells, 
the  pumping  rate,  and  the  frequency  of  observa- 
tions. A  heuristic  design  algorithm  was  developed 
which  seeks  to  minimize  the  number  of  pumping 
and  observation  wells.  Since  a  heuristic  algorithm 
is  used  and  because  the  inverse  problem  is  nonlin- 
ear, the  algorithm  will  identify  a  local,  D-optimal 
pumping  test  design.  This  algorithm  was  then  ap- 
plied to  a  hypothetical  aquifer  system.  A  sequential 
design  algorithm  was  developed  for  circumventing 
the  nonlinearity  of  the  inverse  problem  of  parame- 
ter estimation.  Two  case  studies  were  performed. 
The  first  case  study  verified  the  sequential  design 
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algorithm  under  noiseless  conditions.  The  second 
case  study  gave  realistic  results  under  noisy  condi- 
tions. (Author's  abstract) 
W89- 12999 

GROUND  WATER  QUALITY  VARIATIONS  IN 
A  SILTY  ALLUVIAL  SOIL  AQUIFER,  OKLA- 
HOMA. ,  _.  .,  ., 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 

inc. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13169 

MICROCOMPUTER  SOFTWARE  FOR  THE 
ANALYSIS  OF  WATER  QUALITY  SAMPLING 
DESIGN. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
R.  F.  Gaugush. 

IN-  Water  Quality  88:  Seminar  Proceedmgs.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  9-16,  1  fig,  3  tab,  5  ref. 

Descriptors:  *Sampling,  'Network  design,  'Water 
quality,  'Computer  programs,  'Data  interpreta- 
tion, Statistical  analysis,  Synoptic  analysis,  Com- 
puters, Analysis  of  variance. 

Three  microcomputer  programs  have  been  devel- 
oped as  an  aid  in  the  analysis  of  water  quality 
sampling  design.  These  programs  are:  (1) 
VARCOM,  a  variance  component  analysis  pro- 
gram to  identify  the  sources  of  variance  in  a  sam- 
pling design;  (2)  CLUSTER,  a  cluster  analysis 
program  to  identify  sources  of  redundancy  in  a 
sampling  design;  and  (3)  ERROR,  an  error  analysis 
program  to  reduce  the  error  variance  of  a  samplmg 
design  by  optimally  distributing  sampling  effort. 
These  programs  can  be  executed  on  any  micro- 
computer capable  of  handling  the  MS-DOS  oper- 
ating system.  (See  also  W89-13231)  (Lantz-PTT) 
W89-13233 

TIERED  APPROACH  FOR  EVALUATING 
SEDIMENT  QUALITY  AT  MULJTPLE  COAST- 
AL AND  RIVERINE  DREDGING  PROJECTS. 

Army  Engineer  District,  Portland,  OR.  Advance 
Planning  Branch. 
A.  R.  Turner. 

IN-  Water  Quality  88:  Seminar  Proceedmgs.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  350-361,  5  fig,  13  ref. 

Descriptors:  'Sediments,  'Spoil  banks,  'Monitor- 
ing, 'Water  pollution  control,  'Waste  disposal, 
♦Dredging,  'Waste  management,  Rivers,  Coastal 
waters,  Toxicity,  Sediment  contamination,  Coos 
Bay,  Oregon,  Monitoring,  Biological  studies, 
Chemical  properties,  Physical  properties. 

Several  tiered  or  hierarchical  schemes  for  evaluat- 
ing sediment  quality  and  toxicity  potential  have 
been  developed.  While  they  differ  in  specifics  such 
as  content  and  number  of  tiers,  it  is  apparent  that 
the  tiered  approach  is  being  increasingly  viewed  as 
a  logical  means  of  designing  sediment  quality  pro- 
grams to  address  a  wide  range  of  toxicity  concerns. 
As  illustrated  by  a  Coos  Bay  ocean  disposal  Site  H 
study,  a  tiered  evaluation  scheme  is  applicable  to 
monitoring  as  well  as  project  evaluations.  A  study 
design  to  monitor  bottom  dispersal  from  a  disposal 
site,  for  example,  may  be  limited  initially  to  Tier  I 
physical  analyses  at  stations  within  and  adjacent  to 
the  site.  Chemical  (Tier  II)  or  biological  (Tier  III) 
monitoring  would  be  initiated  if  Tier  I  results 
showed  substantial  changes  in  sediments  that 
would  cause  concern  about  long-term  habitat 
changes  or  contaminant  bioaccumulation.  A  bene- 
fit to  this  strategy  in  a  monitoring  program  is  that 
station  number  or  sampling  frequency  can  be  in- 
creased to  improve  coverage  of  potentially  impact- 
ed areas  while  controlling  study  costs.  (See  also 
W89-13231)  (Lantz-PTT) 
W89-13264 


sources  Div. 

D  H  Carpenter,  R.  W.  James,  and  D.  F.  Gillen. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   87-4093, 
1987.  85p,  10  fig,  13  tab,  19  ref. 

Descriptors:  'Network  design,  'Data  acquisition, 
•Stream  gaging,  'Cost  analysis,  'Maryland,  'Dela- 
ware, 'District  of  Columbia,  Error  analysis,  Dis- 
charge measurement,  Streamflow,  Regression  anal- 
ysis, Optimization,  Flow  routing. 

This  report  documents  the  results  of  a  cost-effec- 
tiveness study  of  the  stream-gaging  program  in 
Maryland,  Delaware,  and  the  District  of  Columbia. 
Data  uses  and  funding  sources  were  identified  for 
99  continuously  operated  stream  gages  in  Mary- 
land, Delaware,  and  the  District  of  Columbia.  The 
current  operation  of  the  program  requires  a  budget 
of  $465,260/year.  The  average  standard  error  of 
estimation  of  streamflow  records  is  11.8%.  It  is 
shown  that  this  overall  level  of  accuracy  at  the  99 
sites  could  be  maintained  with  a  budget  of 
$461,000,  if  resources  were  redistributed  among 
the  gages.  (USGS) 
W89-13328 
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COST-EFFECITVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  MARYLAND,  DELA- 
WARE, AND  THE  DISTRICT  OF  COLUMBIA. 

Geological    Survey,    Towson,    MD.    Water    Re- 


ANALYTICAL  CHEMISTRY  OF  ORGANIC 
COMPOUNDS  PRESENT  IN  WATER. 

Ames  Lab.,  IA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89- 12205 

COMPARISON  OF  TECHNIQUES  FOR  AS- 
CERTAINING THE  IMPACT  OF  A  THERMAL 
DISCHARGE  ON  THE  TEMPERATURE  OF 
TIDAL  RECEIVING  WATERS. 

Queensland     Electricity     Commission,     Brisbane 
(Australia).  Environmental  Investigations  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-12229 

CORRECT  USE  OF  MEMBRANE  NITROCEL- 
LULOSE FILTERS  IN  WATER  MICROBIOLO- 
GY (O  KORREKTNOSTI  ISPOL'ZOVANIIA 
MEMBRANNYKH  NITROTSELLIULOZNYKH 
FILTROV  V  VODNOI  MIKROBIOLOGII). 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12278 

EFFECTS  OF  BOTTLE  SIZE  IN  DETERMINA- 
TIONS OF  PRIMARY  PRODUCnvnY  BY 
PHYTOPLANKTON. 

University  Coll.  of  North  Wales,  Menai  Bridge. 
School  of  Ocean  Sciences. 
G  E.  Fogg,  and  O.  Calvario-Martinez. 
Hydrobiologia  HYDRB8,  Vol.  173,  No.  2,  p  89-94, 
March  22,  1989.  1  fig,  1  tab,  18  ref. 

Descriptors:  'Sampling,  'Phytoplankton,  'Pri- 
mary productivity,  'Radioactivity  techniques. 
Carbon  radioisotopes,  Seasonal  variation,  Menai 
Strait. 

Determinations  of  primary  productivity  were 
made  by  the  radiocarbon  method  at  regular  inter- 
vals over  a  year  in  samples  taken  from  the  eutro- 
phic  waters  of  the  Menai  Strait,  North  Wales,  and 
contained  in  bottles  of  capacities  from  135  ml  up  to 
2290  ml.  Fixation  per  unit  volume  in  particulate 
matter  retained  by  0.45  micron  pore  size  membrane 
filters  was  independent  of  bottle  size  over  most  of 
the  year.  There  was  a  consistent  divergence,  how- 
ever, during  the  period  of  rapid  phytoplankton 
growth  in  the  spring,  when  small  bottles  gave  up 
to  three  times  higher  values  than  large  ones.  While 
the  cause  of  this  particular  result  is  not  apparent, 
there  are  several  possible  effects  of  bottle  size  on 
primary  productivity  determinations:  (a)  enclosure 
in  a  bottle  might  reduce  the  activity  of  the  bacter- 
ioplankton,  the  chief  consumers  of  free  amino 
acids,  by  reducing  the  availability  of  these  sub- 
strates; (b)  turbulence  patterns  and  sedimentation 
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of  plankton  are  vastly  different  between  the  natural 
environment  and  a  bottle;  in  a  small  undisturbed 
bottle  the  larger  plankton  may  settle  to  the  bottom 
whereas  in  a  larger  bottle  the  bulk  may  still  remain 
in  suspension;  (c)  concentration  of  light  by  refrac- 
tion may  be  more  intense  in  small  than  in  large 
bottles,  especially  if  they  are  not  immersed  in 
water,  and  this  may  have  appreciable  effects  on 
photosynthesis;  (d)  the  overall  metabolism  of  the 
plankton  may  be  altered  if  the  dynamic  balance 
between  heterotrophic  and  phototrophic  compo- 
nents is  affected  by  the  surface  of  the  bottle.  (Sand- 
PTT) 
W89-12310 


FIELD  EVALUATION  OF  A  MICRO-EXTRAC- 
TION TECHNIQUE  FOR  MEASURING  CHLO- 
ROPHYLL IN  LAKEWATER  WITHOUT  FIL- 
TRATION. 

Wisconsin  Univ.-Madison.  Center  for  Limnology. 
E.  Greenberg,  and  C.  J.  Watras. 
Hydrobiologia  HYDRB8,  Vol.  173,  No.  3,  p  193- 
197,  March  29,  1989.  2  fig,  1  tab,  17  ref.  NSF 
Grant  DEB  8012313  and  EPA  Cooperative  Agree- 
ment CR810961-01. 

Descriptors:  'Sampling,  'Water  analysis,  'Phyto- 
plankton, 'Biomass,  'Chlorophyll,  'Chemical  anal- 
ysis, 'Oligotrophic  lakes,  'Mesotrophic  lakes,  Ex- 
traction technique,  Wisconsin,  Assay. 

A  recently  described  technique  for  measuring 
chlorophyll  biomass  in  small  water  samples  was 
evaluated  on  a  set  of  lakes  in  northcentral  Wiscon- 
sin. Since  the  new  technique  requires  only  1.5  ml 
of  unconcentrated  lake  water,  it  eliminates  several 
steps  and  sources  of  error  in  the  traditional  proto- 
col and  permits  a  very  high  degree  of  spatial 
precision  for  point  estimates  of  chlorophyll  con- 
centration. For  the  midsummer  plankton  of  six 
lakes  (oligotrophic  to  mesotrophic),  agreement  be- 
tween the  new  whole-water  micro-extraction  and 
the  traditional  filtered-sample  techniques  was  quite 
good  but  recovery  by  the  whole-water  method 
was  generally  higher,  perhaps  because  some  plank- 
ton passed  through  the  filters.  Using  unmodified, 
generally  available  instrumentation,  limits  of  detec- 
tion were  about  0.3  microgram  chlorophyll/L  in 
situ;  the  literature  suggests  that  these  limits  can  be 
improved  easily  by  a  factor  of  three.  The  results 
indicate  that  whole-water  micro-extraction  of 
chlorophyll  is  an  acceptable  technique  to  use  for 
many  lakes.  (Author's  abstract) 
W89-12319 


DYNAMICS  OF  ZOOPLANKTON  COMMUNI- 
TY IN  ENCLOSURES  OF  DIFFERENT  TYPES 
IN  A  SHALLOW  EUTROPHIC  LAKE. 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12325 

EVALUATION  OF  THE  DEGREE  OF  CITRUL- 
LINE  INTERFERENCE  IN  THE  SPECTRO- 
PHOTOMETRY OF  UREA  WITH  DIACETYL 
MONOXIME  IN  NATURAL  WATERS. 

Yamagata  Univ.  (Japan).  Dept.  of  Chemistry. 
Y.  Satoh,  and  T.  Katoh. 

Japanese  Journal  of  Limnology  RIZAAU,  Vol.  50, 
No.  1,  p  39-43,  1989.  3  fig,  1  tab,  14  ref. 

Descriptors:  'Water  analysis,  'Spectrophotometry, 
•Ureas,  'Chemical  analysis,  'High  performance 
liquid  chromatography,  'Eutrophic  lakes,  Citrul- 
line  interference,  Lake  Suwa,  Japan. 

THe  degree  of  citrulline  interference  in  the  spec- 
trophotometry of  urea  with  diacetyl  monoxime 
was  determined,  and  the  color  products  of  the 
method  were  separated  with  high  performance 
liquid  chromatography.  From  the  peak  heights  ot 
the  color  products  of  urea  and  citrulline  with 
diacetyl  monoxime,  the  citrulline  interference  can 
be  moderately  high,  but  in  most  cases  it  is  insignifi- 
cant. In  59  out  of  70  water  samples  from  eutrophic 
Lake  Suwa  in  Japan,  the  concentration  of  citrulline 
was  under  the  determination  limit  (<0.01  micro- 
gram-at-N/1  urea  equivalent).  In  the  rest,  citrulline 
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contributed  an  average  8%  (range  5-19%)  to  the 
color  developed.  (Author's  abstract) 
W89-12326 


IMPROVING  THE  DETECTION  OF  AGRICUL- 
TURAL DROUGHT:  A  CASE  STUDY  OF  ILLI- 
NOIS CORN  PRODUCTION. 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
W.  E.  Easterling,  S.  A.  Isard,  P.  Warren,  P. 
Guinan,  and  M.  Shafer. 

Agricultural  and  Forest  Meteorology  AFMEEB, 
Vol.  43,  No.  1,  p  37-47,  June  1988.  2  fig,  2  tab,  18 
ref.  NSF  Grant  ATM  84-13043. 

Descriptors:  *Soil-water-plant  relationships,  *Crop 
production,  'Drought,  'Moisture  deficiency, 
•Corn,  'Illinois,  'Agricultural  hydrology,  Sensi- 
tivity analysis,  Crop  yield,  Palmer  indices,  Moni- 
toring, Case  studies. 

Too  little  attention  has  been  given  to  the  manner  in 
which  drought  detection  and  monitoring  indices 
are  applied  in  agricultural  settings.  In  this  research, 
results  of  an  Illinois  corn-weather  sensitivity  analy- 
sis were  used  to  select  values  of  the  moisture 
anomaly  index  (MAI  or  z)  and  related  Palmer 
drought  severity  index  (PDSI  or  X)  to  match 
periods  of  maximum  moisture  (i.e.,  drought)  sensi- 
tivity in  the  corn  growing  season.  These  partial 
growing  season  values  were  compared  with  their 
equivalent  growing  season  average  for  12  Illinois 
sites  to  evaluate  which  were  most  effective  in 
explaining  interannual  variations  in  detrended  corn 
yields.  Results  indicate  that  the  Palmer  indices 
calculated  for  only  the  peak  corn  moisture  sensitiv- 
ity periods  outperformed  the  mean  growing  season 
Palmer  indices  in  accounting  for  1960-1983  interan- 
nual variations  in  corn  yields  by  a  factor  of  more 
than  2.  (Author's  abstract) 
W89- 12329 


CONTINUOUS  FLOW  METHOD  FOR  SIMUL- 
TANEOUS DETERMINATION  OF  MONOCH- 
LORAMINE,  DICHLORAMINE,  AND  FREE 
CHLORINE:  APPLICATION  TO  A  WATER  PU- 
RIFICATION PLANT. 

Osaka  Prefectural  Univ.,  Sakai  (Japan).  Lab.  of 
Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 12379 


DISTRIBUTION  OF  ATMOSPHERIC  POLY- 
CHLORINATED  BIPHENYL  CONGENERS  BE- 
TWEEN VAPOR  PHASE,  AEROSOLS,  AND 
RAIN. 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 12381 


ANALYSIS  OF  INORGANIC  AND  ORGANIC 
CHLORAMINES:  DERTVATIZATION  WITH  2- 
MERCAPTOBENZOTHIAZOLE. 

Minnesota  Univ.,  Duluth.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-12388 


EFFECT  OF  PRELOADING  ON  THE  SCALE- 
UP  OF  GAC  MICROCOLUMNS. 

Environmental     Protection    Agency,     Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-12392 


COMPUTERIZING  THE  PLANNING,  ANALY- 
SIS AND  MAINTENANCE  OF  WATER  SYS- 
TEMS. 

Psomas  and  Associates,  Santa  Monica,  CA. 
For  primary  bibliographic  entry  see  Field  6A. 
W89- 12398 


MAPPING    TECHNIQUES    TO    CUT    SMALL 
HYDRO  COSTS. 

Balfour  Beatty  Engineering  Ltd.,  Kent  (England). 
J.  R.  Queening,  G.  P.  Birch,  and  C.  M.  Willers. 


International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  6,  p  23,  26-28,  30-31,  June 
1989.  4  fig,  2  tab,  3  ref. 

Descriptors:  'Mapping,  'Hydroelectric  power, 
•Aerial  photography,  'Cost  analysis,  Photogram- 
metry,  Economic  aspects,  Peru,  Thailand,  Surveys, 
Vegetation. 

A  low-cost  photogrammetric  method  has  been  de- 
veloped to  improve  on  the  quality  of  existing  map- 
ping for  studies  of  small  hydro  projects  in  Peru  and 
Thailand.  The  method,  developed  in  conjunction 
with  specialist  photogrammetrists,  geologists,  and 
civil  engineers,  makes  use  of  existing  air  photogra- 
phy, mapping,  and  survey  data  to  produce  large- 
scale  mapping  appropriate  to  the  scale  and  stage  of 
investment  of  the  project.  The  method  involves  an 
unusual  application  of  conventional  photogramme- 
try.  The  low  cost  method  is  outlined  and  contrast- 
ed with  the  conventional  mapping  approach  for 
small  and  large  projects.  Its  limitations  and  savings 
in  cost  and  time  are  discussed.  It  is  concluded  that 
the  low  cost  air  survey  method  optimizes  the  bene- 
fits from  conventional  field  survey  and  photogram- 
metry  to  give  an  economical  means  of  large-scale 
mapping  for  small  projects.  By  conventional  meth- 
ods, 1:5000  scale  mapping  for  small  projects  is 
usually  uneconomic.  Maps  provided  by  the  low- 
cost  method  described  have  proved  eminently  suit- 
able for  identifying  attractive  small  hydro  sites  and 
as  base  mapping  for  site  reconnaissance  visits,  desk 
studies,  and  for  defining  field  survey  requirements. 
By  extending  the  technique  to  mapping  at  1:500 
scale,  the  opportunity  arises  to  reduce  field  surveys 
in  the  early  stages  of  a  project,  while  providing 
maps  with  detail  and  accuracy  appropriate  for 
feasibility  and  tender  purposes.  (Doria-PTT) 
W89-12410 


MEASUREMENT  OF  NEAR-SURFACE  SODL 
MOISTURE  WITH  A  HYDROGENOUSLY 
SHIELDED  NEUTRON  PROBE. 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 

D.  S.  Chanasyk,  and  M.  A.  Naeth. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

68,  No.  1,  p  171-176,  February  1988.  2  fig,  2  tab,  15 

ref. 

Descriptors:  'Nuclear  moisture  meters,  'Soil 
water,  'Measuring  instruments,  'Moisture  probe, 
Radiation,  Performance  evaluation,  Economic  as- 
pects, Vegetation,  Hydrogen,  Litter,  Calibrations. 

Numerous  techniques  for  measuring  near-surface 
soil  moisture  with  a  neutron  probe  have  been  re- 
ported. Placing  the  neutron  probe  horizontally  on 
the  ground  surface  within  a  hydrogenous  shield 
has  been  discussed  theoretically,  but  field  adapta- 
tions have  not.  Such  a  shield  was  designed  and 
used,  yielding  measurements  of  near-surface  soil 
moisture  quickly  and  accurately.  The  shield  pre- 
vents the  complete  escape  of  fast  neutrons  emanat- 
ing from  the  source  in  an  upward  direction  and 
scatters  the  neutrons  back  in  a  constant  manner, 
while  protecting  the  operator  from  radiation  expo- 
sure. Variations  in  counts  could  then  be  attributed 
to  changes  in  soil  moisture  only.  The  surface  shield 
method  has  been  incorporated  in  a  routine  manner 
into  the  measurement  of  soil  moisture  with  depth. 
The  shield  is  easy  to  use  and  can  be  used  on  its 
own  to  determine  near-surface  soil  moisture  in  a 
nondestructive  manner.  Many  readings  can  be 
taken  quickly,  facilitating  statistical  analysis.  Use  of 
the  shield  is  somewhat  limited  in  areas  where 
vegetation  is  tall  and/or  litter  amounts  are  high, 
raising  the  shield  off  the  ground.  Resulting  errone- 
ous readings  are  easily  spotted  because  of  negative 
moisture  contents  predicted  by  the  calibration 
equation.  A  modification  in  design  would  allow  its 
use  between  rows  of  crops  if  necessary.  The  in- 
shield  readings  can  also  be  calibrated  for  other 
depths  of  interest  using  cores  of  different  lengths. 
(Doria-PTT) 
W89-12436 


ESTIMATING  SPATIAL  VARIATIONS  OF 
SOIL  WATER  CONTENT  USING  NONCON- 
TACTING  ELECTROMAGNETIC  INDUCTIVE 
METHODS. 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 


Science. 

R.  G.  Kachanoski,  E.  G.  Gregorich,  and  I.  J.  van 

Wesenbeeck. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

68,  No.  4,  p  715-722,  November  1988.  2  fig,  3  tab, 

13  ref. 

Descriptors:  'Soil  moisture  meters,  'Geophysics, 
'Soil  water,  'Conductivity,  'Measuring  instru- 
ments, Magnetic  studies,  Electromagnetic  waves, 
Soil  texture,  Reflectance,  Clays,  Regression  analy- 
sis, Soil  science,  Estimating,  Spatial  distribution. 

The  relationships  among  the  spatial  variations  of 
soil  water  content,  soil  texture,  soil  solution  electri- 
cal conductivity,  and  bulk  soil  electrical  conduc- 
tivity were  examined  for  a  field  characterized  by 
net  drainage  and  low  concentrations  of  dissolved 
electrolytes.  Bulk  soil  electrical  conductivity  was 
measured  over  various  depths  at  52  locations 
within  a  1.8-ha  field  using  noncontacting  electro- 
magnetic inductive  meters.  Soil  water  content  (0- 
0.5  m  depth)  was  measured  at  the  same  locations 
using  the  time  domain  reflectometry  method. 
Measurements  of  soil  texture  and  soil  solution  con- 
ductivity were  obtained  from  core  samples  from  37 
of  the  sampling  locations.  Soil  water  content  at  the 
site  ranged  from  0.06  to  0.36  cu  m/cu  m.  Clay 
content  ranged  from  2.5  to  44%  and  bulk  soil 
electrical  conductivity  ranged  from  0.0  to  0.21  S/ 
m.  Significant  correlation  existed  among  almost  all 
of  the  measured  variables.  Regression  analysis  indi- 
cated soil  solution  conductivity  had  no  effect  on 
measured  bulk  soil  electrical  conductivity  for  soil 
water  contents  less  than  0.25  cu  m/cu  m.  Bulk  soil 
electrical  conductivity  explained  96%  of  the  spatial 
variation  of  soil  water  content  independent  of  a 
wide  range  of  soil  texture.  Autocorrelations  of  soil 
water  content  were  similar  to  autocorrelations  for 
bulk  soil  electrical  conductivity.  Under  conditions 
similar  to  those  in  the  study  area,  it  should  be 
possible  to  infer  spatial  variations  in  soil  water 
content  quickly  by  measuring  bulk  electrical  con- 
ductivity using  noncontacting  electromagnetic  in- 
ductive meters.  (Author's  abstract) 
W89- 12451 


APPLICATION  OF  LOW-ENERGY  SOURCE 
SEISMIC  REFRACTION  TO  INVESTIGATION 
OF  UNCONSOLIDATED  SEDIMENTS, 
NEGRIL  BEACH,  JAMAICA. 

University  of  the  West  Indies,  Kingston  (Jamaica). 

Dept.  of  Geology. 

M.  D.  Hendry,  and  L.  A.  Henry. 

Journal  of  the  Geological  Society  of  Jamaica,  Vol. 

23,  p  17-24,  1985.  6  fig,  8  ref. 

Descriptors:  'Geological  surveys,  'Beach  profiles, 
•Seismology,  'Subsurface  mapping,  'Karst,  Geo- 
logic history,  Field  tests,  Boreholes,  Sand,  Clays, 
Gravel,  Limestone,  Cost-benefit  analysis,  Jamaica. 

Geological  investigations  of  the  beach  margin  at 
Negril,  in  western  Jamaica,  made  use  of  a  portable 
hammer  seismograph.  An  extended  picture  of  sub- 
surface structure  was  obtained  up  to  30  meters 
below  ground  level,  with  control  on  interpretation 
provided  by  a  number  of  boreholes.  A  general 
three-layer  sequence  was  defined,  including  sand, 
clay,  and  gravelly  clay  and  bedrock  limestone,  the 
latter  displaying  a  well-defined  hummocky  surface, 
presumably  a  karst  relic  of  former  sub-aerial  expo- 
sure. While  a  number  of  problems  accompany  the 
field  use  of  the  seismograph,  it  is  a  cost-effective 
way  of  gaining  a  longitudinal  picture  of  subsurface 
features.  (Fish-P  II)  (Author's  abstract) 
W89- 12460 


EVALUATION  OF  SETTLEABILITY  OF  ACTI- 
VATED SLUDGE  USING  A  SLUDGE  SET- 
TLING ANALYZER. 

Meidensha  Corp.,  Tokyo  (Japan).   Development 

Div. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-12490 


SELECTION  OF  AN  ANTIBIOTIC-RESISTANT 
STRAIN     OF     BACTLLUS     SUBTTLTS     VAR. 
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RESOURCES  DATA— Field  7 
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NIGER  (B.  GLOBIGII)  FOR  USE  AS  A  TRACER 
IN  MICROBIALLY  RICH  WATERS. 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Mechanical  and  Mfg.  Systems 
Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W89- 12493 


WATER  CHARACTERISTICS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 12504 

CONTINUOUS  MONITORING,  AUTOMATED 
ANALYSIS,  AND  SAMPLING  PROCEDURES. 

Oak  Ridge  National  Lab.,  TN.  Chemical  Technol- 
ogy Div. 

R.  L.  Jolley,  and  A.  L.  Rivera. 
Journal-Water     Pollution     Control     Federation 
JWPFA5,  Vol.  61,  No.  6,  p  782-785,  June  1989.  38 
ref. 

Descriptors:  'Pollutant  identification,  *Literature 
review,  *Monitoring,  *Sampling,  *Wastewater 
treatment,  'Denitrification,  *Toxic  wastes,  Mercu- 
ry, Organic  compounds,  Stabilization  ponds,  Bio- 
logical oxygen  demand,  Chromium,  Coagulation, 
Flocculation,  Leachate. 

Monitoring  and  control  strategies  for  denitrifica- 
tion,  activated-sludge  processes,  aerobic 
wastewater  treatment  processes,  identification  and 
quantification  of  volatile  compounds  in  leachate 
from  a  superfund  site,  anaerobic  digester  stability, 
and  anaerobic  sludges  are  reviewed.  In  addition 
determination  methods  are  described  for  deter- 
gents and  mercury.  Continuous  monitoring  appli- 
cations have  been  developed  and  evaluated  for 
rapid  determination  of  biological  oxygen  demand, 
coagulation  and  flocculation,  alum  sludge  condi- 
tioning, biomass  development  in  biologically  treat- 
ed wastewaters,  anaerobic  digestion,  chromium 
segregation,  and  industrial  wastewater.  Sampling 
systems  discussed  include:  a  two-stage  sealed 
system  for  sampling  organic  compounds  in 
wastewater;  a  water  column  method  for  develop- 
ment of  effluent  quality  data  and  determination  of 
performance  of  waste  stabilization  ponds;  and  sam- 
pling optimization  using  a  relative  semivariogram. 
(Wnite-Reimer-PTT) 
W89-12505 


ANALYTICAL  DETERMINATION  OF  ORTHO- 
PHOSPHATE  IN  WATER. 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen. 

O.  Broberg,  and  K.  Pettersson. 
Hydrobiologia  HYDRB8,  Vol.  170,  p  45-59,  De- 
cember 1988.  4  fig,  7  tab,  87  ref. 

Descriptors:  'Reviews,  *Orthophosphates,  'Pol- 
lutant identification,  'Water  analysis,  Performance 
evaluation,  Reliability,  Comparison  studies,  Eu- 
trophication,  Molybdenum  blue  method,  Enzymes, 
Chromatography,  Isotope  studies. 

Methods  for  orthophosphate  determination  and  the 
problems  of  interferences  are  reviewed.  An  impor- 
tant group  of  methods  utilizes  the  phosphomolyb- 
date  complex.  The  complexation  step,  the  reduc- 
tion step,  and  the  extraction  step  are  treated  sepa- 
rately and  alternative  procedures  are  compared. 
Methods  involving  ion  association  complexes  are 
not  used  commonly  in  water  analyses  today.  Enzy- 
matic methods  for  orthophosphate  analysis  have 
been  developed  recently  and  are  ready  for  applica- 
tion in  selected  water  bodies.  Flame  spectroscopic, 
fluorometric,  gas  chromatographic,  ion-exclusion 
chromatographic,  inductively  coupled,  and  other 
methods,  including  radiobiological  methods,  also 
are  available.  Despite  the  development  of  a 
number  of  techniques,  the  most  commonly  used 
and  reliable  method  remains  the  molybdenum  blue 
method  as  modified  in  1962  by  Murphy  and  Riley. 
The  need  for  specific  and  sensitive  methods  is 
particularly  strong  in  investigations  of  phosphorus 
turnover  and  phosphorus  limitation  in  natural 
waters.  For  these  purposes  the  enzymatic  phospha- 
tase methods  have  advantages  due  to  their  specific- 


ity for  orthophosphate.  They  may  represent  an 
alternative  to  the  molybdenum  blue  method.  (See 
also  W89-12578)  (Author's  abstract) 

W89-12577 


PHOSPHORUS    IN    INTERSTITIAL    WATER: 
METHODS  AND  DYNAMICS. 

Swedish   Environmental    Research    Inst.,    Stock- 
holm. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12580 


EMPIRICAL  AND  THEORETICAL  MODELS 
OF  PHOSPHORUS  LOADING,  RETENTION 
AND  CONCENTRATION  VS.  LAKE  TROPHIC 
STATE. 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12589 


CLASSIFICATION  AND  ORDINATION  OF 
MACROINVERTEBRATE  ASSEMBLAGES  TO 
PREDICT  STREAM  ACIDITY  IN  UPLAND 
WALES. 

Welsh  Water  Authority,  Bridgend.  South  Eastern 

District  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12596 


DETERMINATION  OF  TOTAL  ORGANIC 
CARBON  IN  WATER  IN  THE  FORM  OF  CAR- 
BAMATE BY  MEANS  OF  A  SIMPLE  DEN- 
UDER/ELECTROLYTIC  CONDUCTIVITY 

FLOW  CELL  SYSTEM. 

Kozponti  Kemiai  Kutato  Intezete,  Budapest  (Hun- 
gary). 

I.  Gacs,  and  K.  Payer. 
Analytica  Chimica  Acta  ACACAM,  Vol.  220,  No. 

1,  p  1-11,  May  1  1989.  9  fig,  4  tab,  30  ref. 

Descriptors:  'Chemical  analysis,  'Organic  carbon, 
'Carbamates,  'Measuring  instruments,  'Conduc- 
tivity, 'Water  analysis,  Volatility,  Organic  com- 
pounds, Carbon,  Absorption,  Electrochemistry. 

A  simple  and  sensitive  technique  for  measuring 
both  volatile  organic  carbon  (VOC)  and  total  or- 
ganic carbon  (TOC)  in  water  is  presented.  The 
VOC  fraction  is  stripped  by  a  stream  of  oxygen 
and  subjected  to  high-temperature  catalytic  com- 
bustion after  removing  the  carbon  dioxide,  ob- 
tained from  inorganic  constituents  at  pH  <  or  = 

2,  with  lithium  hydroxide.  The  residual  non-vola- 
tile organics  (NVOC)  are  converted  into  carbon 
dioxide  by  injecting  an  aliquot  of  the  stripped 
sample  directly  into  the  combustion  tube.  The 
carbon  dioxide  derived  from  the  VOC/NVOC  is 
preconcentrated  from  the  gas  stream  by  absorption 
in  a  stainless-steel  capillary  tube  coated  with  a  2  M 
ethanolic  solution  of  3-methoxyproplylamine.  The 
carbamate  formed  in  the  liquid  film  is  then  eluted 
with  a  stream  of  the  absorbent  circulating  through 
a  microelectrolytic  conductivity  detector.  The 
change  in  specific  conductance  due  to  the  presence 
of  the  carbamate  in  the  effluent  stream  is  linearly 
related  to  the  amount  of  VOC/NVOC  /TOC  up  to 
4.5  micrograms  of  carbon.  The  limit  of  detection 
for  VOC  is  0.5  micrograms/1  and  for  NVOC  it  is 
100  micrograms/1.  A  simple  determination  takes  5 
min.  The  precision  was  better  than  5%  (P  =  95%) 
for  0.5-4.5  micrograms  of  carbon.  The  method  is 
also  suitable  for  the  determination  of  total  carbon 
and  inorganic  carbon  in  water.  (Author's  abstract) 
W89-12600 


Evaluation  Section. 

For  primary  bibliographic  entry  see  Field  2E. 

W89- 12620 


STUDIES  OF  ESTUARINE  SEDIMENT  DY- 
NAMICS USING  137CS  FROM  THE  TJERNO- 
BYL  ACCIDENT  AS  A  TRACER. 

Umea  Univ.  (Sweden).  Dept.  of  Physical  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-12603 


PREDICTING      REAERATION      RATES      IN 
TEXAS  STREAMS. 

Texas  Water  Commission,  Austin.  Standards  and 


HYBRIDIZATION  OF  DNA  PROBES  WITH 
WHOLE-COMMUNITY  GENOME  FOR  DE- 
TECTION OF  GENES  THAT  ENCODE  MICRO- 
BIAL RESPONSES  TO  POLLUTANTS:  MER 
GENES  AND  HGU  +  )  RESISTANCE. 
Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 12659 


AUTOMATIC  ON-LINE  GROWTH  ESTIMA- 
TION METHOD  FOR  OUTDOOR  ALGAL  BIO- 
MASS PRODUCTION. 

Ben-Gurion  Univ.  of  the  Negev,  Beersheba 
(Israel).  Dept.  of  Electrical  and  Computer  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12668 


SIGNIFICANCE  OF  THE  AQUATIC  MOSSES 
EN  BIOGEOCHEMISTRY. 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Geology. 

E.  A.  V.  Prasad,  A.  N.  Raju,  G.  Sankaranna,  and 

V.  Raghu. 

Current  Science  CUSCAM,  Vol.  58,  No.  5,  p  225- 

227,  March  5  1989.  1  tab,  29  ref. 

Descriptors:  'Pollutant  identification,  'Aquatic 
plants,  'Mosses,  'Heavy  metals,  'Bioaccumula- 
tion,  'Mine  wastes,  'Bioindicators,  Monitoring, 
Absorption,  Accumulation,  Mica  pegmatite,  Bar- 
ytes,  Lead. 

Aquatic  plants,  such  as  mosses,  water  lilies,  water 
hyacinth,  duckweed  etc.  are  important  components 
of  aquatic  ecosystems  throughout  the  world.  In 
order  to  assess  this  significance,  a  biogeochemical 
study  of  mosses  was  conducted  in  which  five  sam- 
ples of  mosses  from  surface  water  bodies  were 
collected  from  three  mining  areas  of  mica  pegma- 
tite, barytes  and  lead  in  Andhra  Pradesh.  The 
results  revealed  a  striking  enrichment  of:  (a)  boron, 
uranium,  strontium,  vanadium,  and  cerium  in  the 
mica  pegmatite  area;  (b)  barium,  zinc,  and  cobalt  in 
the  barytes  mining  area;  and  (c)  lead  and  manga- 
nese in  the  lead  mining  area.  In  view  of  the  unusu- 
ally high  absorption  and  accumulation  of  heavy 
metals  in  mosses  and  other  bryophytes  from  water 
bodies,  these  plants  have  been  suggested  as  indirect 
indicators  of  mineralization  in  catchment  areas  of 
drainage  systems.  Based  on  these  results  it  has  been 
concluded  that  aquatic  mosses  are  useful  in  geo- 
chemical  and  agricultural  reconnaissance  surveys, 
monitoring  of  toxic  heavy  metals  including  radio- 
active pollutants  in  water  bodies,  and  water  treat- 
ment. (White-Reimer-PTT) 
W89- 12676 


STANDARD  HEMISPHERES  AS  INDICATORS 
OF  FLOW  CHARACTERISTICS  IN  LOTIC 
BENTHOS  RESEARCH. 

Karlsruhe  Univ.  (Germany,  F.R.).   Zoologisches 

Inst. 

For  primary  bibliographic  entry  see  Field  2E. 

W89- 12682 

LIMITATIONS  OF  THE  IODOMETRIC  DE- 
TERMINATION OF  OZONE. 

Miami  Univ.,  Oxford,  OH.  Hughes  Labs. 

G.  Gordon,  K.  Rakness,  D.  Vornehm,  and  D. 

Wood. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  6,  p  72-76,  June  1989.  1 

fig,  6  tab,  18  ref. 

Descriptors:  'Ozone,  'Chemical  analysis,  'Iodom- 
etry  'Spectrophotometry,  Massachelein  modifica- 
tion method,  Comparison  studies,  Standard  meth- 
ods, Flow  rates,  Reproducibility,  Ultraviolet  radi- 
ation, Performance  evaluation. 
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Three  popular  variations  of  the  iodometric  deter- 
mination of  ozone  were  investigated  using  a  spec- 
trophotometric  ozone  monitor  as  the  referee 
method.  Determinations  carried  out  with  a  neutral 
buffered  potassium  iodide  reagent  acidified  to  pH  2 
with  sulfuric  acid  were  observed  to  give  values 
that  were  15  to  30  percent  higher  than  those  ob- 
tained with  the  unbuffered  potassium  iodide  and 
Massachelein  modification  methods  relative  to  the 
referee  method.  The  system-specific  character  of 
the  iodometric  methods  can  most  likely  be  attrib- 
uted to  slight  variations  in  the  sampling  param- 
eters. For  example,  the  flow  rate  of  the  gas  sample 
through  the  reagent  solution  was  shown  to  have  a 
marked  effect  on  the  determination.  The  iodome- 
tric determination  of  ozone  can  be  reproduced 
when  carried  out  under  strictly  controlled  condi- 
tions. When  used  under  defined  procedural  condi- 
tions, either  the  potassium  iodide  or  Massachelein 
modification  methodology  may  be  useful  as  an 
independent  check  of  the  ultraviolet  monitor,  such 
as  within  plus  or  minus  3-5%.  However  the  evi- 
dence that  microscopic  details  of  the  sample 
bubble  passing  through  the  reagent  solution  can 
affect  the  determination  makes  the  iodometric  de- 
termination not  a  good  candidate  as  a  standard 
method  for  ozone  determination.  (White-Reimer- 
PTT) 
W89-12696 


TECHNICAL  NOTE:  ELIMINATING  INTER- 
FERENCES IN  THE  DPD  METHOD  FOR  RE- 
SIDUAL OZONE. 

A.  T.  Palin. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  6,  p  102,  June  1989.  2  tab, 

5ref. 

Descriptors:  'Water  treatment,  'Ozone,  'Testing 
procedures,  'DPD  method,  Interference,  Compar- 
ison studies,  Oxidation,  Drinking  water,  Potassium 
iodide,  Hydrogen  peroxide. 

In  the  DPD  (diethyl-p-phenylene  diamine)  method 
for  the  determination  of  residual  ozone,  some  inter- 
ference may  occur  from  trace  amounts  of  hydro- 
gen peroxide  and  similar  oxidants  that  may  have 
formed  during  the  ozonation  process.  To  check  the 
response  of  the  DPD  method  to  residual  ozone 
using  less  than  the  currently  specified  amount  of 
potassium  iodide,  comparative  results  were  ob- 
tained for  deionized  water  and  drinking  water. 
After  ozonation,  tests  were  carried  out  using  both 
the  full  amount  of  potassium  iodide  and  a  reduced 
amount  of  50  mg/L.  No  differences  were  observed 
for  either  water  between  the  two  concentration  of 
potassium  iodide  used  over  an  ozone  range  up  to 
0.5  mg  as  03/L.  It  is  recommended  that  the  speci- 
fied amount  of  potassium  iodide  to  be  used  along 
with  the  indicator  in  the  DPD  method  should  be 
50  mg,  or  approximately  1  mL  of  5  percent  KI 
solution,  per  100-mL  sample.  The  stoichiometric 
equivalent  in  terms  of  03  is  72  mg/L.  (White- 
Reimer-PTT) 
W89- 12700 


MEASUREMENT  AND  DISTRIBUTION  OF 
DISSOLVED  NUCLEIC  ACIDS  IN  AQUATIC 
ENVIRONMENTS. 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
D.  M.  Karl,  and  M.  D.  Bailiff. 
Limnology  and  Oceanography  LIOCAH,  Vol.  34, 
No.  3,  p  543-558,  May  1989.  10  fig,  5  tab,  38  ref. 
NSF  grants  OCE  86-00462  (VERTEX),  OCE  83- 
51751  (PYI),  and  DPP  85-18748  (RACER). 

Descriptors:  'Nucleic  acids,  'Aquatic  environ- 
ment, 'Organic  matter,  Chemical  analysis,  Cetyl- 
trimethylammonium  bromide,  Spatial  distribution. 

Nucleic  acids  (DNA  and  RNA)  are  ubiquitous 
components  of  the  dissolved  organic  matter 
(DOM)  pool  of  all  oceanic,  neritic,  estuarine,  and 
freshwater  habitats  studied  to  date.  A  new  method 
for  the  quantitative  determination  of  dissolved  nu- 
cleic acids  (DNA  and  RNA)  in  water  and  sediment 
samples  was  developed,  evaluated,  and  utilized  in  a 
study  of  various  marine  and  freshwater  ecosys- 
tems. Under  appropriate  reaction  conditions,  dis- 
solved DNA  (D-DNA)  and  dissolved  RNA  (D- 
RNA)  are  efficiently  removed  from  solution  with 


the  addition  of  cetyltrimethylammonium  bromide 
(CTAB)  and  subsequent  formation  of  insoluble 
CTA-nucleic  acid  salts.  The  insoluble  salts  are 
collected,  by  filtration,  onto  glass-fiber  filters  and 
analyzed  for  DNA  and  RNA  with  fluorometric 
and  colorimetric  procedures,  respectively.  The 
performance  of  this  CTAB  method  is  simple,  reli- 
able, and  reproducible  for  measuring  dissolved  nu- 
cleic acids  in  natural  aquatic  environments.  For  the 
ecosystems  investigated  herein,  D-DNA  and  D- 
RNA  concentrations  ranged  from  0.56  to  88 
microg/L  and  4.03  to  871  microg/L;  the  ratio  of 
D-RNA  to  D-RNA  ranged  from  4.1  to  11.5.  (Au- 
thor's abstract) 
W89- 12703 


IMPLEMENTING  A  SCADA  SYSTEM-TRIALS, 
TRIBULATIONS,  TRIUMPH. 

Anne  Arundel   County   Dept.   of  Utilities,   Glen 
Burnie,  MD. 

For   primary  bibliographic   entry   see   Field   5D. 
W89- 12709 


SPECTRAL  BRIGHTNESS  OF  INLAND  RES- 
ERVOIRS AND  ITS  CORRELATION  WITH 
THE  PHYTOPLANKTON  CONTENTS  AND 
HYDRO-OPTICAL  CHARACTERISTICS 

(SPECTRAL'  NAIA  IARKOST'  VNUTRENNIKH 
VODOEMOV  I  II  VZAIMOSVAIZ'  S  SODERZ- 
HANIEM   FTTOPLANKTONA   I   GIDROOPTI- 
CHESKIMI  KHARAKTERISTIKAMI). 
Institute  of  Biophysics,  Krasnoyarsk  (USSR). 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 12726 


INTEGRATED  RETENTION/SPECTROPHO- 
TOMETRIC  DETECTION  IN  FLOW-INJEC- 
TION ANALYSIS:  DETERMINATION  OF 
IRON  IN  WATER  AND  WINE. 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

F.  Lazaro,  M.  D.  Luque-DeCastro,  and  M. 
Valcarcel. 

Analytica  Chimica  Acta  ACACAM,  Vol.  219,  No. 
2,  p  231-238,  April  15,  1989.  3  fig,  3  tab,  21  ref. 
CICyT  grant  no.  PA86-0146. 

Descriptors:  'Iron,  'Water  analysis,  'Measuring 
instruments,  'Spectrophotometry,  Retention,  In- 
jection, Natural  waters,  Flow-injection,  Wine,  Pol- 
lutant identification,  Resins,  Colorimetry,  Fluoro- 
metry,  Catalysis. 

An  integrated  retention/spectrophotometric 
method  is  proposed  for  the  determination  of  iron 
based  on  the  Fe(III)-thiocyanate  complex.  Differ- 
ent types  of  measurements  (peak  height,  absor- 
bance  increment,  tangent  curve)  are  shown  to  have 
their  particular  advantages.  The  method  is  applied 
to  the  determination  of  iron  in  natural  water  and 
wine,  with  an  average  recovery  of  100.3%  and 
98.8%  and  an  average  deviation  of  the  recovery  of 
2.5%  and  1.6%,  respectively.  The  proposed  flow- 
injection  method,  based  on  simultaneous  retention 
and  detection,  possesses  several  advantages.  It  pro- 
vides fast  pre-concentration  of  the  analyte  on  the 
ion  exchanger  and  avoids  the  blank  signal  from 
colored  samples.  The  sample  throughput  is  high 
compared  with  that  of  any  other  pre-concentration 
technique.  The  method  is  highly  sensitive  with  a 
determination  limit  of  10  ng/1.  The  fading  of  the 
color  of  the  iron-thiocyanate  complex  has  no  influ- 
ence because  the  measurements  are  fast.  Applica- 
tion of  the  fluorometric  determination  of  catalysts 
retained  on  the  exchanger  and  on  other  substrates, 
such  as  XAD  resins  and  Sephadex,  will  give  this 
method  even  wider  scope.  (Miller-PTT) 
W89-12727 


MEASUREMENT  OF  NATURAL  TRACE  DIS- 
SOLVED HYDROCARBONS  BY  IN  SITU 
COLUMN  EXTRACTOR  EXTRACTION:  AN  IN- 
TERCOMPARISON  OF  TWO  ADSORPTION 
RESINS. 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). Ocean  Chemistry  Div. 
M.  B.  Yunker,  F.  A.  McLaughlin,  R.  W. 
MacDonald,  W.  J.  Cretney,  and  B.  R.  Fowler. 
Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  13, 


p   1333-1343,  July   1,   1989.  7  fig,  6  tab,  24  ref. 

Descriptors:  'Water  analysis,  'Natural  waters, 
'Separation  techniques,  'Hydrocarbons,  'Resins, 
'Trace  levels,  Adsorption,  Column  extraction,  Po- 
lycyclic  aromatic  hydrocarbons,  In  situ  tests,  Com- 
parison studies. 

Chromosorb  T  and  XAD-2  resins  are  compared 
for  the  in  situ  extraction  of  alkaline  and  polycyclic 
aromatic  hydrocarbons  (PAHs)  from  freshwater 
and  seawater.  In  column  efficiency  experiments, 
Chromosorb  T  yielded  higher  recoveries  than 
XAD-2  for  n-alkanes  at  3  and  0.6  ng/L  concentra- 
tions per  component.  Chromosorb  T  columns  gave 
good  recoveries  for  PAHs  of  three  or  more  rings 
(0.4  ng/L  per  component)  and  XAD-2  for  PAhs  of 
four  and  more  rings  (0.06  ng/L  per  component). 
Lower  molecular  weight  PAHs  were  recovered 
poorly  by  Chromosorb  T  and  contaminated  by 
XAD-2.  Principal  component  analysis  (PCA)  dis- 
criminated well  between  Chromosorb  T  and 
XAD-2  dissolved  hydrocarbon  in  situ  samples  and 
their  respective  blanks.  The  PCA  models  could 
also  distinguish  between  the  groups  of  samples 
collected  with  each  resin.  Between-resin  difference 
was  more  important  than  sampling  location  for 
hydrocarbon  composition;  this  difference  in  resin 
adsorption  characteristics  shows  up  dramatically  in 
the  mean  sample  and  blank  plots  for  the  hydrocar- 
bons. The  majority  of  blank-corrected  XAD-2 
alkane  concentrations  were  below  the  limit  of  de- 
tection. In  contrast,  the  majority  of  the  alkanes 
below  triacontane  were  quantifiable  for  the  sam- 
ples on  Chromosorb  T.  PAHs  in  the  phenanthrene 
to  chrysene  range  gave  comparable  results  for  the 
two  resins.  The  Chromosorb  T  in  situ  methodolo- 
gy provides  the  first  dissolved  hydrocarbon  meas- 
urements that  are  unquestionably  the  measured 
mean  blank.  With  this  technique,  individual  alkanes 
and  PAHs  at  pg/L  concentrations  in  natural 
waters  can  be  quantified.  (Author's  abstract) 
W89-12730 


EXTRACTION  AND  ISOLATION  OF  PHEN- 
OXY  ACID  HERBICIDES  IN  ENVIRONMEN- 
TAL WATERS  USING  TWO  ADSORBENTS  IN 
ONE  MINICARTRIDGE. 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 

Dipt,  di  Chemica. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12731 


AUTOMATED  SLURRY  SAMPLE  INTRODUC- 
TION FOR  ANALYSIS  OF  A  RIVER  SEDI- 
MENT BY  GRAPHITE  FURNACE  ATOMIC 
ABSORPTION  SPECTROMETRY. 

Perkin-Elmer  Corp.,  Norwalk,  CT. 

M.  S.  Epstein,  G.  R.  Carnick,  W.  Slavin,  and  N.  J. 

Miller-Ihli. 

Analytical  Chemistry  ANCHAM,  VI.  61,  No.  13, 

p   1414-1419,  July   1,    1989.   5   fig,   3  tab,   7  ref. 

Descriptors:  'Measuring  instruments,  'Sample 
preparation,  'Rivers,  'Sediments,  'Heavy  metals, 
'Atomic  absorption  spectrophotometry,  Proto- 
types, Lead,  Manganese,  Arsenic,  Iron,  Zeeman 
effect,  Graphite  furnace,  Automation,  Slurries, 
Standards. 

A  prototype  automated  slurry  introduction  (SSI) 
system  was  used  with  a  graphite  furnace  atomic 
absorption  spectrometer  (GFAAS)  and  Zeeman- 
effect  background  correction  to  determine  lead, 
manganese,  arsenic,  and  iron  in  a  standard  refer- 
ence material  river  sediment  (SRM  2704).  Differ- 
ent methods  of  slurry  preparation  were  tested, 
optimum  analysis  parameters  were  determined,  and 
sources  of  variability  in  the  GFAAS  measurements 
were  characterized.  Measurement  variability  was 
found  to  increase  in  proportion  to  the  percent  of 
analyte  not  extracted  in  the  aqueous  phase  of  the 
slurry  solution  and  was  highly  dependent  on  the 
homogeneity  of  analyte  distribution  in  the  sample. 
Analytical  results  for  the  four  elements  determined 
in  SRM  2074  were  in  good  agreement  with  certi- 
fied values  and  confirm  the  utility  of  SSI  combined 
with  GFAAS  for  analysis  of  a  complex  matrix. 
(Author's  abstract) 
W89-12732 
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EVALUATION  OF  ATP  PHOTOMETER  FOR 
TOXICITY  TESTING  USING  MICROTOX  LU- 
MINESCENT BACTERIAL  REAGENT. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic   entry  see  Field   5D. 

W89-12738 


PERIPHYTON,  BENTHIC  INVERTEBRATES 
AND  FISHES  AS  BIOLOGICAL  INDICATORS 
OF  WATER  QUALITY  IN  THE  EAST  BRANCH 
BRAND  YWINE  CREEK. 

Pennsylvania  Dept.  of  Environmental  Resources, 

Norristown. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12752 


COMPARATD7E  ANALYSIS  OF  POLYCHLO- 
RINATED  DIBENZO-P-DIOXTN  AND  BIBEN- 
ZOFURAN  CONGENERS  IN  GREAT  LAKES 
FISH  EXTRACTS  BY  GAS  CHROMATOGRA- 
PHY-MASS  SPECTROMETRY  AND  IN  VITRO 
ENZYME  INDUCTION  ACTIVITIES. 
Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Veterinary  Physiology  and  Pharmacology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12757 


NICKEL    ABSORPTION    AND    KINETICS    IN 
HUMAN  VOLUNTEERS. 

Connecticut   Univ.    Health   Center,    Farmington. 
School  of  Medicine. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 12765 


REMOVAL  OF  DIMETHYL  SULFIDE, 
METHYL  MERCAPTAN,  AND  HYDROGEN 
SULFIDE  BY  IMMOBILIZED  THIOBACILLUS 
THIOPARUS  TK-M. 

Fermentation  Research  Inst.,  Yatabe  (Japan). 

For  primary  bibliographic   entry  see  Field   5D. 

W89-12775 


VIRAL  MULTICLONING  PROCEDURE  AND 
REPLICATES  TECHNIQUE. 

Centre  de  Recherche  et  de  Controle  des  Eaux  de 

Paris  (France). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12791 


EVALUATION    OF    MANUFACTURED    INO- 
CULA  FOR  USE  IN  THE  BOD  TEST. 

Trinity  Coll.,  Dublin  (Ireland).  Environmental  Sci- 
ences Unit. 

For  primary  bibliographic  entry  see  Field  5A. 
W89- 12870 


POTENTIOMETRIC  DETERMESATION  OF 
FLUORIDE  AND  IODIDE  IN  NATURAL  AND 
PROCESSED  WATERS  OF  BAHRAIN  USING 
ION-SELECTIVE  ELECTRODES. 

Bahrain  Univ.,  Manama.  Dept.  of  Chemistry. 
A.  Y.  Ali-Mohamed,  and  S.  G.  A.  Jamali. 
Water  Research  WATRAG,  Vol.  23,  No.  5,  p  659- 
662,  May  1989.  3  fig,  4  tab,  10  ref. 

Descriptors:  *Water  analysis,  *Fluorides,  'Iodides, 
Toxicity,  Brackish  water,  Reverse  osmosis,  Ion 
exchange,  Natural  waters,  Multistage  flash  distilla- 
tion, Potentiometric  level,  Chemical  oxygen 
demand,  Iodine,  Distillation. 

To  assess  the  natural  availability  of  fluoride  and 
iodide  in  Bahrain,  natural  and  processed  waters 
which  included  groundwater,  tap  waters,  Adari 
Lake  water  and  streams  and  waters  from  reverse 
osmosis,  ion-exchange,  multistage  flash  desalina- 
tion and  solar  desalination  plants,  in  addition  to 
blended  waters,  were  monitored  for  3  months  (Oc- 
tober-December 1985).  The  fluoride  ion  concentra- 
tion ranges  from  0.45  to  1.51  +or-0.26  milligrams/ 
cu  dm  in  natural  waters;  0.003  to  0.33  -(-or-0.016 
milligrams/cu  dm  in  the  processed  waters  and  0.15 
to  0.24  +or-0.095  milligrams/cu  dm  in  the  blended 
waters.  As  for  the  iodide  ion,  concentration  ranges 
from  0.02  to  1.08  +  or-0.07  milligrams/cu  dm  in 


natural  waters;  0.01  to  0.02  +  or-0.002  milligrams/ 
cu  dm  in  both  processed  and  blended  water.  (Au- 
thor's abstract) 
W89-12871 


APPLICATION  OF  TEMPERATURE  AND 
ELECTRICAL-CONDUCITVTrY  LOGGING  IN 
GROUND  WATER  MONITORING. 

Whitman  Companies,  Inc.,  East  Brunswick,  NJ. 
A.  Michalski. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.   9,   No.   3,  p   112-118,    1989.   9  fig,    17   ref. 

Descriptors:  'Borehole  geophysics,  'Monitoring 
wells,  'Well  logs,  'Conductivity,  'Aquifer  testing, 
Water  pollution  control,  Groundwater  movement, 
Pumping  tests,  Groundwater  management,  Flow 
rates,  Well  seepage,  Transmissivity,  Geologic  frac- 
tures, Water  temperature,  Electrical  well  logging, 
Geological  surveys,  Chemical  properties,  Potentio- 
metric level,  Well  construction,  Field  tests. 

Down-hole  temperature  and  electrical-conductivi- 
ty probes  are  attractive  logging  devices  for  use  in 
monitoring  wells,  because  they  are  readily  avail- 
able, relatively  inexpensive,  and  allow  for  rapid 
measurements.  Benefits  of  such  logging  are  illus- 
trated by  examples  from  several  small  sites  in  com- 
plex hydrogeological  settings.  Interpretation  of  the 
logs  provided  information  on  the  effectiveness  of 
well  purging,  aquifer  heterogeneities  and  the  rates 
of  ground  water  movement,  leaks  and  cross-flows 
within  wells,  and  locations  of  transmissive  frac- 
tures in  bedrock  wells.  Thus  the  logs  offered  an 
inexpensive  means  of  acquiring  valuable  field  infor- 
mation to  supplement  the  geologic,  potentiometric 
and  chemical  data  collected  during  construction  or 
subsequent  investigation  of  the  wells.  (Author's 
abstract) 
W89- 12874 


SCREENING  OF  GROUND  WATER  SAMPLES 
FOR  VOLATILE  ORGANIC  COMPOUNDS 
USING  A  PORTABLE  GAS  CHROMATO- 
GRAPH. 

Geological  Survey,  Iowa  City,  IA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12876 


HYDROPUNCH:  AN  IN  SITU  SAMPLING 
TOOL  FOR  COLLECTING  GROUND  WATER 
FROM  UNCONSOLIDATED  SEDIMENTS. 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 

R.  W.  Edge,  and  K.  Cordry. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  3,  p  177-183,  1989.  4  fig,  2  tab. 

Descriptors:  'Aquifer  testing,  'Unconsolidated 
aquifers,  'Samplers,  'Water  sampling,  'Sample 
preparation,  Pollutant  identification,  Field  tests, 
Vertical  distribution,  Pipes,  Monitoring  wells, 
Areal  hydrogeology,  Hydraulic  equipment,  In  situ 
tests. 

The  Hydropunch  is  a  stainless  steel  and  Teflon 
sampling  tool  that  is  capable  of  collecting  a  repre- 
sentative ground  water  sample  without  requiring 
the  installation  of  a  ground  water  monitoring  well. 
To  collect  a  sample,  the  Hydropunch  is  connected 
to  a  small-diameter  drive  pipe  and  either  driven  or 
pushed  hydraulically  to  the  desired  sampling 
depth.  As  the  tool  is  advanced,  it  remains  in  the 
closed  position,  which  prevents  soil  or  water  from 
entering  the  Hydropunch.  Once  the  desired  sam- 
pling depth  is  obtained,  the  tool  is  opened  to  the 
aquifer  by  pulling  up  the  drive  pipe  approximately 
1.5  feet  (0.46  meters).  In  the  open  position,  ground 
water  can  flow  freely  into  the  sample  chamber  of 
the  tool.  When  the  sample  chamber  is  full,  the 
Hydropunch  is  pulled  to  the  surface.  As  the  tool  is 
retracted,  check  valves  close  and  trap  the  ground 
water  in  the  sample  chamber.  At  the  surface  the 
sample  is  transferred  from  the  Hydropunch  to  an 
appropriate  sample  container.  The  tool  is  a  fast, 
inexpensive  alternative  for  collecting  ground  water 
samples  from  a  discrete  interval.  It  is  excellent  for 
vertical  profiling  or  defining  the  areal  extent  of  a 
contaminant  plume.  (Author's  abstract) 
W89-12877 
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HYDRAULIC  CONDUCTIVITY  MEASURE- 
MENTS IN  THE  UNSATURATED  ZONE 
USING  IMPROVED  WELL  ANALYSES. 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science 

D.  E.  Elrick,  W.  D.  Reynolds,  and  K.  A.  Tan. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  3,  p  184-193,  1989.  4  fig,  6  tab,  30  ref. 

Descriptors:  'Soil  water,  'Unsaturated  flow,  'Aer- 
ation zone,  'Saturated  flow,  'Test  wells,  'Hydrau- 
lic conductivity,  'Groundwater  movement,  On- 
site  tests,  Estimating,  Permeameters. 

The  flow  of  ponded  water  into  and  through  the 
unsaturated  zone  depends  on  both  the  saturated 
and  unsaturated  components  of  the  hydraulic  con- 
ductivity, recent  studies  indicate  that  the  ratio  of 
the  saturated  to  the  unsaturated  components  of 
flow  lies  within  prescribed  bounds  for  most  field 
soils,  i.e.,  the  ratio  lies  between  1  and  100  per 
meter.  In  addition,  the  fact  that  the  calculation  of 
the  saturated  and  unsaturated  components  of  flow 
is  not  strongly  dependent  on  the  choice  of  their 
predicted  ratio  suggests  that  a  site  estimation  of 
that  ratio  leads  to  reasonable  'best  estimates'  of  the 
saturated  and  unsaturated  components  of  flow 
when  using  the  constant  head  well  permeameter 
technique.  As  a  consequence,  measurement  of  the 
steady  flow  rate  using  only  one  ponded  head  may 
be  all  that  is  necessary  for  many  practical  applica- 
tions. Multiple  head  measurements  or  independent 
measurements  of  the  ratio  or  the  unsaturated  flow 
component  can  be  used,  however,  to  give  more 
accurate  estimates  of  the  saturated  flow  component 
if  required.  (Author's  abstract) 
W89- 12878 


IN-HOUSE  WELL  DRILLENG  OPERATIONS 
FOR  A  GROUND  WATER  MONITORESG  PRO- 
GRAM, SUFFOLK  COUNTY,  NEW  YORK. 

Suffolk  County  Dept.  of  Health  Services,  Haup- 
pauge,  NY.  Groundwater  Resources  Bureau. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-12879 


USE  OF  TERRESTRIAL  PHOTOGRAMMETRY 
AND    REFLECTORLESS    ELECTRONIC    TE- 
LEMETRY (EDM)  FOR  EROSION  MEASURE- 
MENTS IN  SMALL  CATCHMENTS  AND  COM- 
PARISON WITH  MEASUREMENTS  OF  BED 
AND  SUSPENDED  LOADS  OF  THE  BROOK 
(UTILISATION  DE  LA  PHOTOGRAMMETRIE 
TERRESTRIE  ET  LA  TELEMETRIE  SANS  RE- 
FLECTEUR  POUR  LA  MESURE  DE  L'ERO- 
SION    DE    PETTTS    BASSINS-VERSANTS    ET 
COMPARISON     AVEC    LES    MESURES    DE 
TRANSPORT  SOLIDE  A  L'EMISSAIRE). 
Institut  Geographique  National,  Paris  (France). 
Y.  Egels,  M.  Kasser,  M.  Meunier,  T.  Muxart,  and 
C.  Guet. 

Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
183-187,  1989.  4  fig,  2  tab,  3  ref.  English  summary. 

Descriptors:  'Bed  load,  'Suspended  load,  'Slope 
degradation,  'Geomorphology,  'Small  water- 
sheds, 'Photogrammetry,  'Remote  sensing,  'Te- 
lemetry, 'Erosion  rates,  Catchment  areas,  Marl, 
Electronic  equipment,  Terrain  analysis,  Volumet- 
ric analysis,  France,  Streams,  Comparison  studies. 

Terrestrial  photogrammetry  and  reflectorless  elec- 
tronic telemetry  were  tested  for  measurement  of 
erosion  in  a  first  order  catchment  cut  into  marl 
bedrock  at  Draix  (Southern  Alps,  France).  These 
methods  have  been  used  to  evaluate  precisely  (less 
than  or  equal  to  one  centimeter)  the  amount  of 
slope  change  by  periodic  survey  without  disturb- 
ing the  environment.  The  mean  annual  volume  of 
erosion  has  been  estimated  from  these  data  and 
compared  with  measurements  of  bed  and  suspend- 
ed loads  of  the  stream.  (Author's  abstract) 
W89-12880 


MODELING  OF  BED  LOAD  SEDIMENT 
TRANSPORT  FOR  FLUVIAL  FLOW  (MODELI- 
SATION  DU  CHARRIAGE  EN  ECOULEMENT 
FLUVIAL). 

For  primary  bibliographic  entry  see  Field  2J. 
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W89-12892 


DAMMING  OF  THE  ANGARA  RIVER  AT  THE 
SITE  OF  THE  BOGUCHANY  HYDROELEC- 
TRIC STATION. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-12899 


CONSIDERATION  OF  THE  ELASTOPLASTIC 

BEHAVIOR     OF     CONCRETE     DAMS     AND 

ROCK    FOUNDATIONS    IN    CALCULATIONS 

WITH  THE  USE  OF  THE  FINITE-ELEMENT 

METHOD. 

For  primary  bibliographic  entry  see  Field  8E. 

W89- 12904 


ANALYSIS      OF      THE      BEHAVIOR      AND 
STRENGTHENING  OF  LOCK  DOCK  WALLS. 

For  primary  bibliographic  entry  see  Field  8A. 
W89- 12909 


PREDICTION  OF  INVERTEBRATE  COMMU- 
NITIES USING  STREAM  MEASUREMENTS. 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12914 


INEXPENSIVE  VACUUM  MANIFOLD  FIL- 
TRATION SYSTEM. 

Utah  State  Univ.,  Logan.  Dept.  of  Biology. 

L.  C.  Abbott,  and  J.  W.  Haefher. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  5, 

No.  1,  p  73-74,  June  1989.  1  fig. 

Descriptors:  'Data  acquisition,  'Filtration,  'Water 
sampling,  'Sampling,  'Limnology,  Vacuum  mani- 
fold filtration,  Water  analysis. 

A  vacuum  manifold  for  filtration  of  water  samples 
was  assembled  from  a  Rubbermaid  Servin'  Saver 
32.5  cm  diameter  plastic  cake  keeper.  The  inside  of 
the  bowl-like  part  of  the  cake  keeper  was  strength- 
ened with  a  layer  of  fiberglass  matting  and  resin.  A 
Nalgene  tapered  tubing  connecter  was  inserted 
into  a  hole  drilled  in  the  bowl  and  secured  with 
silicone  sealant.  The  tops  of  six  Gelman  Easy  Pres- 
sure 25-mm  syringe  filter  holders  were  enlarged  to 
1.6  cm.  A  50-ml  centrifuge  tube  with  the  bottom 
cut  off  was  glued  onto  the  upper  portion  of  the 
filter  holder.  A  piece  of  rubber  tubing  was  at- 
tached to  the  outflow  port  of  the  syringe  filter 
holder.  Six  holes  were  drilled  into  the  lid  and  the 
outflow  port  of  a  filter  holder  was  inserted  in  each 
one.  The  filter  holder  was  then  attached  to  the 
cake  holder  lid  at  both  the  outflow  port  and 
around  the  circumference  of  the  filter  holder  using 
Elmer's  Stix-All  glue.  An  O-ring  was  inserted 
inside  the  removable  upper  half  of  the  filter  holder 
to  ensure  a  watertight  seal.  (Cassar-PTT) 
W89-12954 


DETECTION  OF  EXOGENOUS  GENE  SE- 
QUENCES US  DISSOLVED  DNA  FROM 
AQUATIC  ENVIRONMENTS. 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

M.  F.  DeFlaun,  and  J.  H.  Paul. 

Microbial  Ecology  MCBEBU,  Vol.  18,  No.  1,  p 

21-28,  1989.  5  fig,  14  ref.  NSF  BSR8601570,  EPA 

CR813589-02-0. 

Descriptors:  'Water  analysis,  'Limnology, 
•Rivers,  'Aquatic  environment,  'Biological  prop- 
erties, 'Genetics,  DNA,  Bacteria,  Microbiological 
studies,  Marine  biology. 

A  method  for  the  concentration  and  detection  of 
gene  sequences  in  the  dissolved  DNA  from  fresh- 
water and  marine  environments  was  developed. 
The  limit  of  detection  in  the  dot  blot  format  was 
167  fg/ml  (100  ml  sample)  for  exogenous  herpes 
simplex  thymidine  kinase  gene  that  was  added  to 
artificial  seawater  or  river  water.  This  procedure 
was  used  to  determine  the  longevity  and  to  moni- 
tor progressive  changes  in  molecular  weight  of  a 
plasmid    containing    the    thymidine    kinase    gene 


added  to  eutrophic  estuarine  water.  The  onset  of 
plasmid  degradation  as  determined-  by  change  in 
molecular  weight  was  rapid,  within  5  min.  Intact 
plasmid  was  detected  for  at  least  4  hr  and  se- 
quences hybridizable  to  the  thymidine  kinase  gene 
probe  were  present  for  up  to  24  hours.  (Author's 
abstract) 
W89- 12964 


EFFECT  OF  UNEVEN  SNOW  COVER  ON  AIR- 
BORNE SNOW  WATER  EQUIVALENT  ESTI- 
MATES OBTAINED  BY  MEASURING  TER- 
RESTRIAL GAMMA  RADIATION. 

Arizona  State  Univ.,  Tempe.  Dept.  of  Decision 

and  Information  Systems. 

S.  S.  Carroll,  and  T.  R.  Carroll. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1505-1510,  July  1989.  2  fig,  1  tab,  14  ref. 

Descriptors:  'Remote  sensing,  'Snow  water  equiv- 
alent, 'Snow  cover,  'Snowpack,  'Mathematical 
analysis,  'Error  analysis,  Gamma  radiation,  Snow- 
melt,  Flood  forecasting,  Colorado,  Canada. 

Estimates  of  snow  water  equivalent  derived  from 
measurements  of  the  attenuation  of  terrestrial 
gamma  radiation  are  systemically  biased  down- 
ward if  variability  in  the  snow  water  equivalent 
exists  in  the  snowpack.  The  degree  of  underestima- 
tion is  a  function  of  both  the  shape  and  the  vari- 
ance of  the  distribution.  The  effects  of  these  two 
factors  on  the  estimate  of  snow  water  equivalent 
were  examined  for  three  assumed  distributions  (dis- 
crete, normal,  and  uniform)  over  a  wide  range  of 
variance  of  the  distribution.  The  downward  bias 
that  results  in  each  of  the  examined  distributions 
can  be  corrected  if  the  variance  in  the  snow  water 
equivalent  is  known.  The  methodology  was  ap- 
plied to  flight  lines  located  in  the  plains  of  .western 
Canada  and  in  the  mountainous  region  of  Colora- 
do. The  methodology  presented  can  aid  National 
Weather  Service  hydrologists  in  improving  river 
and  flood  forecasts,  water  supply  forecasts,  and 
spring  flood  outlooks  for  large  areas  of  the  United 
States  and  Canada.  (Author's  abstract) 
W89- 12977 


IMPELLER  METER  FOR  MEASURING  AQUI- 
FER PERMEABILITY  VARIATIONS:  EVALUA- 
TION AND  COMPARISON  WITH  OTHER 
TESTS. 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
F.  J.  Molz,  R.  H.  Morin,  A.  E.  Hess,  J.  G. 
Melville,  and  O.  Guven. 

Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1677-1683,  July  1989.  16  fig,  38  ref.  EPA 
contract  CR 136470 10. 

Descriptors:  'Flowmeters,  'Gages,  'Aquifer  test- 
ing, 'Permeability,  Hydraulic  conductivity,  Trac- 
ers, Well  screens,  Test  wells,  Pumping  tests,  Com- 
parison studies,  Field  tests. 

A  knowledge  of  the  variation  of  horizontal  hy- 
draulic conductivity  with  vertical  position,  K(z),  is 
important  in  understanding  the  transport  and  dis- 
persive properties  of  aquifers.  Using  an  impeller 
meter  to  measure  the  discharge  distribution  in  a 
screened  well  while  pumping  at  a  constant  rate  is  a 
promising  technique  for  obtaining  the  K(z)  func- 
tion. In  such  an  application,  the  resulting  K(z) 
functions  were  compared  with  those  obtained  pre- 
viously using  tracer  tests  and  multilevel  slug  tests. 
Impeller  meter  data  were  the  most  convenient  to 
obtain,  and  tracer  data  the  most  difficult.  The  K(z) 
between  both  borehole  tests  and  the  larger-scale 
tracer  test  showed  that  nonstationary  hydraulic 
conductivity  trends,  in  a  stochastic  hydrologic 
sense,  exist  in  the  test  aquifer.  The  impeller  meter 
method  was  better  able  to  detect  the  higher  K 
layers  than  was  the  multilevel  slug  approach.  The 
results  suggest  that  a  practical  strategy  for  'fitting' 
impeller  meter,  tracer,  or  multilevel  slug  test  data 
to  a  given  aquifer  is  to  use  the  selected  testing 
procedure  to  obtain  a  dimensionless  K/K  distribu- 
tion and  then  a  standard  pumping  test  to  measure 
K.  Combining  both  types  of  information  permits 
dimensional  values  for  K(z)  to  be  calculated.  In 
low  permeability  aquifers  or  near  the  bottom  of  a 
test  well  the  fluid  velocity  due  to  pumping  may  be 
below  the  stall  velocity  of  an  impeller.  Thus  there 


is  a  definite  need  for  the  commercial  development 
of  more  sensitive  flow-measuring  devices  such  as 
heat  pulse  flowmeters,  which  will  extend  the  reso- 
lution of  this  field  method.  (Author's  abstract) 
W89- 12993 


OPTIMAL  PUMPING  TEST  DESIGN  FOR  THE 
PARAMETER  IDENTIFICATION  OF 

GROUNDWATER  SYSTEMS. 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W89- 12999 


MAPPING     PESTICIDE     CONTAMINATION 
POTENTIAL. 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-13017 


EROSION-BASED     LAND     CLASSIFICATION 
SYSTEM  FOR  MILITARY  INSTALLATIONS. 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-13018 


METHODS  FOR  GROWTH  INHIBITION  TOX- 
ICITY TESTS  WITH  FRESHWATER  ALGAE. 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 13024 


LOW    FREQUENCY    VARIABILITY    IN    THE 
LOWER  ST.  LAWRENCE  ESTUARY. 

Quebec  Univ.,  Rimouski.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2L. 
W89- 13036 


APPLICATION  OF  ROBOTICS  IN  THE 
WATER  ETOUSTRY  AND  THE  DEVELOP- 
MENT OF  A  BOD  ROBOT. 

Southern  Water  Authority,   Brighton  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-13070 


NUMERICAL  SIMULATION  MODEL  FOR 
PREDICTION  OF  BOD  REMOVAL  RATE  ES 
STREAMS. 

Tokyo  Univ.  (Japan).  Inst,  of  Industrial  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W89- 13076 


QUANTIFICATION  OF  COENZYME  F420 
ANALOGUES  FROM  METHANOGENIC  BAC- 
TERIA BY  HPLC  AND  FLUORJMETRY. 

Katholieke  Univ.  Nijmegen  (Netherlands).  Dept. 

of  Microbiology. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-13110 


EVALUATION  OF  THE  CIC  MODEL  OF  210PB 
DATENG  OF  SEDEMENTS. 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ma- 
terials Science  and  Engineering. 
B.  S.  Shukla,  and  S.  R.  Joshi. 
Environmental    Geology    and    Water    Sciences 
EGWSEI,  Vol.   14,  No.   1,  p  73-76,  July-August 
1989.  1  tab,  7  ref. 

Descriptors:  'Radioactive  dating,  'Lead  radioiso- 
topes, 'Cores,  'Lake  sediments,  'Paleolimnology, 
Isotope  studies,  Mathematical  models,  Dating,  Pol- 
ynomial regression,  Regression  analysis,  Sediment 
compaction,  Performance  evaluation. 

Linear  and  polynomial  regression  analysis  tech- 
niques were  used  to  assess  the  constant  initial  con- 
centration (CIC)  model  of  210Pb  dating.  Results 
obtained  using  published  210Pb  and  porosity  pro- 
files in  12  freshwater  sediment  cores  show  that 
linear  regression  affords  more  reliable  results.  The 
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polynomial  regression,  while  capable  of  predicting 
the  values  of  the  constant  beta  or  beta'  derived 
from  porosity  data,  gives  reasonable  results  only 
when  the  coefficients  of  the  polynomial  are  of  the 
appropriate  sign.  Lower  values  for  all  the  param- 
eters are  obtained  in  all  cases  if  the  effect  of 
compaction  is  not  considered.  (Author's  abstract) 
W89-13116 


MULTIPLE  TESTING  APPROACH  FOR 
HAZARD  EVALUATION  OF  COMPLEX  MIX- 
TURES IN  THE  AQUATIC  ENVIRONMENT: 
THE  USE  OF  DIESEL  OIL  AS  A  MODEL. 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-13156 


AUTOMATED  CALIBRATION  OF  A  CON- 
TAMINANT TRANSPORT  MODEL  FOR  A 
SHALLOW  SAND  AQUIFER. 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13164 


ELECTRICAL  RESISTD/ITY  OF  THE  VADOSE 
ZONE-FIELD  SURVEY. 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Geology. 
R.  K.  Frohlich,  and  C.  D.  Parke. 
Ground  Water  GRWAAP,  Vol.  27,  No.  4,  p  524- 
530,  July-August,  1989.  6  fig,  2  tab,  15  ref.  NSF 
Grant  No.  ENG  7819408. 

Descriptors:  *Path  of  pollutants,  'Geophysical 
methods,  *Borehole  geophysics,  *Vadose  zone, 
•Resistivity,  'Interstitial  water,  'Geohydrology, 
Conductivity  ,  Particle  size. 

An  expansion  of  Archie's  law  relates  the  electrical 
resistivity  of  the  unsaturated  zone  to  pore-water 
resistivity,  porosity,  saturation,  electrical  matrix 
conductivity,  and  lithological  constants.  With  de- 
creasing saturation  the  effect  of  the  matrix  conduc- 
tivity increases  relative  to  the  electrical  conduction 
of  the  pore  fluid.  The  bulk  electrical  resistivity 
depends  on  water  quality  and  quantity  due  to  its 
dependence  on  pore-water  resistivity  and  porosity. 
It  is  also  influenced  by  the  hydraulic  conductivity 
due  to  the  surface  conductivity  of  the  grain  matrix, 
which  is  proportional  to  grain  size.  Pore-water 
conductivity  and  grain-surface  conductivity  can  be 
distinguished  from  each  other  if  resistivity  meas- 
urements at  various  degrees  of  saturation  are  avail- 
able. Observation  in  test  wells  through  glacial 
stream  deposits  with  a  neutron  moisture  probe 
show,  as  expected,  a  decrease  in  saturation  of  the 
vadose  zone  during  the  transition  from  late  spring 
to  the  dry  summer  season.  This  decrease  was  cor- 
related with  the  transverse  resistance  of  the  unsatu- 
rated zone  derived  from  an  interpretation  of  geoe- 
lectrical  depth  soundings  near  the  test  wells.  In  the 
fine  to  medium  sand  of  the  glacial  outwash  materi- 
al, the  surface  conduction  of  the  grains  was  found 
to  be  negligibly  small.  (Author's  abstract) 
W89-13167 


APPLICATION  AND  COMPARISON  OF  SHAL- 
LOW SEISMIC  METHODS  IN  THE  STUDY  OF 
AN  ALLUVIAL  AQUD7ER. 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

J.  F.  Ayers. 

Ground  Water  GRWAAP,  Vol.  27,  No.  4,  p  550- 

563,  July-August,  1989.  13  fig,  1  tab,  23  ref. 

Descriptors:  'Seismic  exploration,  'Geophysical 
methods,  'Data  acquisition,  'Geohydrology, 
'Seismology,  'Alluvial  aquifers,  Bedrock,  Platte 
River,  Nebraska,  Flood  plains. 

Seismic  refraction,  common-offset,  and  common- 
depth-point  methods  were  applied  to  an  area  on 
the  flood-plain  of  the  Platte  River  in  east-central 
Nebraska  to  map  the  configuration  of  the  bedrock 
surface,  determine  the  thickness  of  the  alluvial 
overburden,  and  define  the  hydrostratigraphy  of 
the  aquifer.  Refraction  results  indicate  a  complex 
channelized  bedrock  surface  that  ranges  in  depth 


from  15  m  to  40  m.  At  most  stations,  seismic 
velocities  determined  for  the  bedrock  could  be 
used  to  distinguish  between  rocks  of  the  Dakota 
Group  and  Pennsylvanian-age  limestones  and 
shales.  Bedrock  is  overlain  by  alluvium  with  ve- 
locities typical  of  saturated  sediments.  A  near- 
surface  clay  unit  was  identified  at  a  few  refraction 
stations.  Seismic  velocities  measured  for  the  satu- 
rated sediments  were  used,  in  conjunction  with  an 
empirical  relationship  between  velocity  and  bulk 
density,  to  obtain  an  estimate  of  0.25  to  0.43  for  the 
bulk  porosity  of  the  aquifer.  A  comparison  of 
survey  results  shows  that  depths  to  bedrock  ob- 
tained from  the  three  methods  are  in  good  agree- 
ment where  coincident  measurements  were  made. 
The  comparison  also  shows  that  the  relief  along 
the  bedrock  surface  is  defined  in  greater  detail 
using  reflection  techniques,  particularly  the 
common-depth-point  method.  The  shallow  limit  of 
investigation  for  the  common-offset  method,  at 
least  for  the  field  conditions  present  in  the  lower 
Platte  Valley,  is  about  15  m,  or  one-half  of  the 
limit  previously  considered  by  other  workers.  (Au- 
thor's abstract) 
W89-13170 


EVALUATION  OF  THE  MEASUREMENTS  OF 
EXTRACELLULAR  ENZYME  ACTTVITIES  IN 
A  POLYHUMIC  LAKE  BY  MEANS  OF  STUD- 
IES WITH  4-METHYUMBELLIFERYL-SUB- 
STRATES. 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-13173 


ORGANIC  MATTER  DEGRADATION  AND 
NUTRIENT  REGENERATION  IN  AUSTRA- 
LIAN FRESHWATERS:  I.  METHODS  FOR  EX- 
OENZYME  ASSAYS  IN  TURBID  AQUATIC 
ENVIRONMENTS. 

Murray-Darling     Freshwater    Research    Centre, 
Albury  (Australia). 
P.  I.  Boon. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  115, 
No.  3,  p  339-359,  May  1989.  9  fig,  4  tab,  44  ref. 

Descriptors:  'Cycling  nutrients,  'Limnology,  'En- 
zymes, 'Biodegradation,  'Assay,  'Laboratory 
methods,  Turbidity,  Hydrogen  ion  concentration, 
Temperature  effects,  Lagoons,  Rivers,  Billabongs, 
Australia. 

A  method  was  developed  using  p-nitrophenol  and 
p-nitroaniline  derivatives  to  measure  exoenzyme 
activity  in  turbid  waters,  as  an  indicator  of  biode- 
gradation. Maximum  activity  occurred  at  or  above 
40  C.  The  response  to  variations  in  pH  was  com- 
plex, with  some  systems  showing  no  clear  optimum 
but  others  showing  an  optimum  at  either  pH  7.5  or 
pH  9.0-10.  Only  25%  of  the  enzyme  system-site 
combinations  generated  linear  Line-weaver-Burke 
plots,  indicating  that  many  exoenzyme  systems 
were  active  simultaneously  in  the  degradation  of 
organic  detritus.  The  maximum  rate  of  activity 
occurred  with  aminopeptidase  (up  to  107  micro- 
mol/L/d),  followed  by  alkaline  phosphatase  (up  to 
42  micromol/L/d).  There  was  little  lipase  or 
alpha-D  glucosidase  activity  in  the  any  water 
body,  except  in  a  highly-eutrophied  lagoon.  Rates 
were  consistently  higher  in  billabongs  than  in 
rivers,  and  most  activity  was  associated  with  parti- 
cles rather  than  being  free  in  the  water  column. 
(Author's  abstract) 
W89-13174 


ADSORPTION  OF  THREE  AMINO  ACIDS  TO 
BIOFILMS  ON  GLASS-BEADS. 

Mount  Allison  Univ.,  Sackville  (New  Brunswick). 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-13176 


EROSION  AND  INFILL  OF  NEW  YORK 
FINGER  LAKES:  IMPLICATIONS  FOR  LAUR- 
ENTIDE  ICE  SHEET  DEGLACIATION. 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-13184 
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PROTECTION  OF  GROUND-WATER  MONI- 
TORING WELLS  AGAINST  FROST  HEAVE. 

Army  Environmental  Hygiene  Agency,  Aberdeen 
Proving  Ground,  MD.  Waste  Disposal  Engineer- 
ing Div. 
W.  C.  B.  Gates. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists, AEGBBU,  Vol.  26,  No.  2,  p  241-251,  1989.  8 
fig,  4  tab,  34  ref. 

Descriptors:  'Monitoring  wells,  'Frost  heaving, 
'Frost  protection,  'Grouting,  'Concretes,  Benton- 
ite,  Soil  properties,  Groundwater  pollution,  Well 
design,  Wells,  Design  standards. 

Frost  heave  damage  to  grout  seals  around  ground- 
water monitoring  wells  can  present  severe  environ- 
mental as  well  as  expensive  remedial  problems. 
Protection  of  the  grout  integrity  around  the  moni- 
toring wells  is  of  paramount  importance.  Predis- 
posing conditions  which  promote  frost  heave  in- 
clude the  following:  (1)  Depth  and  duration  of 
frost  penetration  affect  the  degree  of  frost  activity; 
(2)  The  soils  must  be  susceptible  to  frost  action, 
primarily  clayey  fine  sands  and  silts;  and  (3)  There 
must  be  a  source  of  moisture  close  enough  to 
supply  capillary  water  to  the  frost  line.  When  these 
conditions  are  right,  monitoring  wells,  grouted 
with  concrete,  can  be  subject  to  damage  from  frost 
heave.  Frost  damage  has  been  observed  around 
wells  installed  in  the  northern  tier  States  and 
mountainous  areas.  The  damage  noted  was  crum- 
bling, shearing  and  separation  of  the  concrete 
apron  and  annular  seal  around  the  well  casing.  The 
steel  protective  casings  and  sometimes  the  wells 
themselves  were  dislodged  vertically,  destroying 
the  integrity  of  the  well  which  promoted  influent 
drainage  of  potentially  contaminated  runoff  to  the 
groundwater.  The  standard  well  design  works  well 
under  conditions  not  subject  to  frost  heave.  How- 
ever, the  concrete  apron  which  mantles  the  ground 
surface  and  forms  a  pile  around  the  casing  is  the 
focal  point  of  the  full  force  of  the  heaving  soil.  To 
prevent  frost  heave  damage  of  monitoring  wells,  it 
is  recommended  that  concrete  aprons  be  aban- 
doned in  frost  susceptible  areas.  As  an  alternative 
to  the  traditional  concrete  mixtures,  bentonite  has 
proved  successful  as  a  grout  seal  around  monitor- 
ing wells.  (Peters-PTT) 
W89-13197 


MEASUREMENT  AND  CONTROL. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-13213 


USE  OF  REMOTE  SENSING  TECHNIQUES  TO 
ENHANCE  IN  SITU  WATER  QUALITY  MONI- 
TORING. 

Army  Engineer  District,  Rock  Island,  IL.  Water 
Quality  and  Sedimentation  Section. 
D.  P.  Bierl. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  17-31,  5  fig,  10  ref. 

Descriptors:  'Remote  sensing,  'Monitoring, 
•Water  quality  control,  'Dissolved  oxygen, 
'Measuring  instruments,  Water  sampling,  Data  in- 
terpretation, Water  quality. 

A  5-year  study  called  the  Remote  Sensing  Demon- 
stration Program  for  Inland  Waterways  is  current- 
ly in  progress  (FY  86  to  FY  90),  to:  (1)  demon- 
strate the  use  of  aerial  and  satellite  images  in  water 
resources  activities,  including  comparison  of  the 
reliability,  information  content,  and  cost  of  acquir- 
ing and  analyzing  such  data,  and  (2)  demonstrate 
the  use  of  state-of-the-art  environmental  and  hy- 
drometeorological  sensors  which  telemeter  data 
via  Geostationary  Operational  Environmental  Sat- 
ellite and  other  data  relay  systems.  Engineering 
and  operations  application  areas  involve  the  use  of 
in  situ  sensors  to  measure  numerous  hydrological, 
geological  and  meteorological  parameters,  and  in- 
clude water  quality  sensors  for  the  following:  pH, 
dissolved  oxygen,  temperature,  conductivity,  am- 
monia and  nitrate.  The  accomplishments  to  date, 
particularly  the  descriptions  of,  and  preliminary 
results  from,  the  testing  of  three  dissolved  oxygen 
(DO)  probes,  are  presented.  (1)  The  Leeds  and 
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Northrup  (LN)  DO  probe  was  tested  in  the  labora- 
tory by  Rock  Island  District  personnel  from 
March  18,  1987,  through  April  8,  1987,  to  deter- 
mine how  DO  concentrations  determined  with  the 
LN  meter  compared  with  those  determined  by  the 
azide  modification  of  the  Winkler  method.  The 
probe  was  air  calibrated  and  placed  in  a  tank 
containing  Mississippi  River  and  water.  Although 
the  Winkler  values/LN  values  were  close,  the  LN 
values  were  often  lower  than  those  determined  by 
the  Winkler  method.  In  addition,  the  LN  probe 
cannot  be  air  calibrated  when  ambient  air  tempera- 
tures are  below  freezing.  (2)  The  Zullig  DO  sensor 
was  positioned  and  calibrated  in  a  manner  similar 
to  the  Leeds  and  Northrup  probe.  Studies  indicat- 
ed that  the  average  difference  between  the  Zullig 
values  and  Winkler  values  was  only  0.08  mg/L. 
However,  the  Zullig  sensor  is  limited  in  that  a 
minimum  solution  conductivity  of  300  microohms/ 
cm  is  required  for  proper  sensor  operation.  Also, 
the  manufacturer  suggests  not  using  the  sensor  in 
waters  with  a  pH  below  6.5.  (3)  The  Royce  DO 
sensor  was  placed  in  a  tank  containing  Mississippi 
River  water  and  air  calibrated.  Results  indicate 
that  the  Royce  sensor  appeared  to  be  quite  sensi- 
tive to  flow,  with  average  values  varying  an  aver- 
age of  0.21-1.32  mg/L  from  the  Winkler  values. 
(See  also  W89- 13231)  (Lantz-PTT) 
W89- 13234 


USE  OF  SPOT  HRV  DATA  IN  THE  CORPS  OF 
ENGINEERS  DREDGING  PROGRAM. 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

C.  J.  Merry,  H.  L.  McKim,  N.  LaPotin,  and  J.  R. 
Adams. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  335-349,  10  fig,  4  tab,  10  ref. 

Descriptors:  "Spoil  banks,  "Remote  sensing, 
•Dredging,  'Waste  disposal,  Satellite  technology, 
Navigation  channels,  Coastal  waters,  Data  acquisi- 
tion. 

The  Corps  of  Engineers  must  keep  navigation 
channels  open  in  nearshore  and  estuarine  environ- 
ments by  dredging  these  channels  and  maintaining 
them,  in  many  cases  at  a  minimum  channel  depth 
of  35  to  40  ft.  In  areas  where  the  impact  of 
unconfined  disposal  of  dredged  material  must  be 
monitored,  the  cost  of  site  selection  and  subsequent 
water  quality  monitoring  can  become  very  high.  It 
is  important  in  these  instances  to  select  representa- 
tive water  quality  sampling  locations,  but  it  is 
equally  important  to  minimize  the  number  of  water 
quality  samples  required.  With  this  in  mind,  a 
study  was  done  to:  (1)  review  the  application  of 
existing  remote  sensing  techniques  for  providing 
data  in  the  Corps'  dredging  program;  (2)  define 
promising  new  remote  sensing  techniques  for  mon- 
itoring and  managing  dredged  disposal  sites;  and 
(3)  recommend  which  remote  sensing  techniques 
should  be  used  now  and  which  techniques  should 
be  developed  for  the  future.  Additional  research  is 
required  to  study  the  use  of  multispectral  scanners 
for  bathymetric  mapping  of  large  coastal  areas,  for 
mapping  sediment  transport  in  shallow  waters,  for 
mapping  concentrations  of  suspended  matter  of 
organic  or  inorganic  origin,  and  for  detecting  veg- 
etative stress  and  soil  properties.  Along  with  ac- 
quiring multispectral  data,  ground  truth  needs  to 
be  taken  to  verify  the  interpretation  of  the  data. 
The  spatial  resolution  and  time  frequency  of  data 
acquisition  are  important  when  evaluating  remote 
sensing  techniques  for  use  in  the  dredging  pro- 
gram. The  French  Systme  Probatoire  d'Observa- 
tion  de  la  Terre  (SPOT)  satellite  system  is  the  first 
operational  system  that  will  allow  data  acquisition 
and  distribution  in  a  short  time  frame  (<  48  hrs). 
The  results  from  the  study  indicate  that  the  20-m 
multispectral  data  from  the  SPOT  satellite  is  useful 
for  differentiating  between  relative  suspended  sedi- 
ment levels  at  dredged  disposal  areas.  Around  the 
immediate  dredged  disposal  area,  very  little  varia- 
tion was  seen  in  the  water  quality  sampling  data. 
The  sparsely  sampled  ground  truth  data  and  the  2- 
mg/L  measurement  accuracy  did  not  warrant  a 
complete  statistical  analysis  of  the  digital  image 
data.  The  first  model  showed  a  nonlinear  associa- 
tion between  suspended  sediment  concentration 
and  turbidity.  (See  also  W89-13231)  (Lantz-PTT) 


W89- 13263 


GUIDE  STANDARD  AND  PROTOCOL  FOR 
TESTING  MICROBIOLOGICAL  WATER  PURI- 
FIERS. 

Army    Biomedical    Research    and    Development 
Lab.,  Fort  Detrick,  MD. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 13280 


COST-EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  MARYLAND,  DELA- 
WARE, AND  THE  DISTRICT  OF  COLUMBIA. 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-13328 


OPERATING  MANUAL  FOR  THE  U.S.  GEO- 
LOGICAL SURVEY  MINIMONITOR,  1988  RE- 
VISED EDITION,  PUNCHED-PAPER-TAPE 
MODEL. 

Geological  Survey,  Stennis  Space  Center,  MS. 
Water  Resources  Div. 
J.  H.  Ficken,  and  C.  T.  Scott. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $12.50,  microfiche  $4.00.  USGS  Open-File 
Report  88-491,  1989.  76p,  29  fig,  7  tab,  6  ref, 
append. 

Descriptors:  *  Instrumentation,  'Data  acquisition, 
•Water  quality,  *Monitoring,  Data  collections. 

This  manual  describes  the  U.S.  Geological  Survey 
Minimonitor  Water  Quality  Data  Measuring  and 
Recording  System.  Instructions  for  calibrating, 
servicing,  maintaining,  and  operating  the  system 
are  provided.  The  Survey  Minimonitor  is  a  bat- 
tery-powered, multiparameter  water  quality  moni- 
toring instrument  designed  for  field  use.  A  water- 
tight can  containing  signal  conditioners  is  connect- 
ed with  cable  and  waterproof  connectors  to  vari- 
ous water  quality  sensors.  Data  are  recorded  on  a 
punched  paper-tape  recorder.  An  external  battery 
is  required.  The  operation  and  maintenance  of  vari- 
ous sensors  and  signal  conditioners  are  discussed, 
for  temperature,  specific  conductance,  dissolved 
oxygen,  and  pH.  Calibration  instructions  are  pro- 
vided for  each  parameter,  along  with  maintenance 
instructions.  Sections  of  the  report  explain  how  to 
connect  the  Minimonitor  to  measure  direct-current 
voltages,  such  as  signal  outputs  from  other  instru- 
ments. Instructions  for  connecting  a  satellite  data- 
collection  platform  or  a  solid-state  data  recorder  to 
the  Minimonitor  are  given  also.  Basic  information 
is  given  for  servicing  the  Minimonitor  and  trouble- 
shooting some  of  its  electronic  components.  The 
use  of  test  boxes  to  test  sensors,  isolate  component 
problems,  and  verify  calibration  values  is  dis- 
cussed. (USGS) 
W89-13333 


CONSTRUCTION,  GEOLOGIC,  AND 

GROUNDWATER  DATA  FOR  OBSERVATION 
WELLS  NEAR  THE  SHELBY  COUNTY  LAND- 
FILL, MEMPHIS,  TENNESSEE. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-13335 


METHODS  FOR  ESTIMATING  MONTHLY 
STREAMFLOW  CHARACTERISTICS  AT  UN- 
GAGED  SITES  IN  WESTERN  MONTANA 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

C.  Pan-ett,  and  K.  D.  Carrier. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89^0,  May  1989.  59p,  8  fig,  13 
tab,  23  ref. 

Descriptors:  *Streamflow,  'Channel  morphology, 
•Discharge  measurement,   'Montana,  Low  flow. 

Three  methods  were  developed  for  estimating 
monthly    streamflow    characteristics    for   western 


Montana.  The  first  method,  based  on  multiple- 
regression  equations,  relates  monthly  streamflow 
characteristics  to  various  basin  and  climatic  varia- 
bles. Standard  errors  range  from  43  to  107%.  The 
equations  are  generally  not  applicable  to  streams 
that  receive  or  lose  water  as  a  result  of  geology  or 
that  have  appreciable  upstream  storage  or  diver- 
sions. The  second  method,  based  on  regression 
equations,  relates  monthly  streamflow  characteris- 
tics to  channel  width.  Standard  errors  range  from 
41  to  111%.  The  equations  are  generally  not  appli- 
cable to  streams  with  exposed  bedrock,  with  braid- 
ed or  sand  channel,  or  with  recent  alterations.  The 
third  method  requires  12  once-monthly  streamflow 
measurements  at  an  ungaged  site.  They  are  then 
correlated  with  concurrent  flows  at  some  nearby 
gaged  site,  and  the  resulting  relation  is  used  to 
estimate  the  required  monthly  streamflow  charac- 
teristic at  the  ungaged  site.  Standard  errors  range 
from  19  to  92%.  Although  generally  substantially 
more  reliable  than  the  first  or  second  method,  this 
method  may  be  unreliable  if  the  measurement  site 
and  the  gage  site  are  not  hydrologically  similar.  A 
procedure  for  weighting  individual  estimates, 
based  on  variance  and  degree  of  independence  of 
individual  estimating  methods,  was  also  developed. 
Standard  errors  range  from  15  to  43%  when  all 
three  methods  are  used.  The  weighted-average  es- 
timated from  all  three  methods  are  generally  sub- 
stantially more  reliable  than  any  of  the  individual 
estimates.  (USGS) 
W89- 13343 


USE  OF  SURFACE-GEOPHYSICAL  METHODS 
TO  ASSESS  RIVERBED  SCOUR  AT  BRIDGE 
PIERS. 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

S.  R.  Gorin,  and  F.  P.  Haeni. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4212, 
1989.  39p,  16  fig,  1  tab,  19  ref. 

Descriptors:  •Instrumentation,  'Radar,  'Surface 
geophysics,  'Scour,  'Geophysics,  Bridge  piers, 
Seismic  systems,  Ground-penetrating  radar,  Fluvi- 
al sediments,  Connecticut  River,  River  beds, 
Bridges,  Sonar. 

A  ground-penetrating-radar  system,  and  three  seis- 
mic systems-color  fathometer,  tuned  transducer, 
and  black-and-white  fathometer-were  used  to 
evaluate  river-bed  scour  at  the  Charter  Oak, 
Founder's  and  Bulkeley  Bridges  in  Hartford,  Con- 
necticut. Cross-sections  of  the  channel  and  some 
lateral  sections  were  run  at  each  bridge  in  June  and 
July  1987,  and  significant  scour  at  piers  supporting 
each  of  these  bridges  was  recorded.  Each  of  the 
four  geophysical  systems  proved  to  have  advan- 
tages and  limitations.  The  ground  penetrating 
radar  system  used  single  and  dual  80  megahertz 
antennae  floating  in  the  water  to  transmit  and 
receive  the  signal.  The  method  was  successful  in 
water  less  than  25  ft  deep,  and  in  resistive  earth 
materials.  The  geometry  of  existing  scour  holes 
and  the  extent  of  post-scour  sedimentation  were 
clearly  defined.  The  color  fathometer,  operating  at 
a  signal  frequency  of  20  kilohertz,  delineated  exist- 
ing scour-hole  geometry,  detected  infilling  of  scour 
holes,  and  provided  qualitative  information  about 
the  physical  properties  of  sediments.  The  tuned 
transducer,  operating  at  a  signal  frequency  of  14 
kilohertz,  defined  scour-hole  geometry  and  the 
extent  of  post-scour  sediment  deposition.  Both  of 
these  systems  were  effective  in  water  greater  than 
5  ft  deep.  At  a  signal  frequency  of  200  kilohertz, 
the  black-and-white  fathometer  could  not  pene- 
trate post-scour  deposits,  but  it  was  useful  in  defin- 
ing existing  scour-holed  geometry  in  water  of  any 
depth.  (USGS) 
W89-13344 


OPERATING  MANUAL  FOR  THE  R200 
DOWNHOLE  RECORDER  WITH  TANDY  102 
RETRIEVER. 

Geological   Survey,   Stennis   Space   Center,   MS. 

Water  Resources  Div. 

R.  A.  Johnson,  and  J.  I.  Rorabaugh. 

Available  from  Books  and  Open  File  Report  Sec- 
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tion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-488,  Jan  1989.  113p,  10  fig. 

Descriptors:  'Measuring  instruments,  'Instrumen- 
tation, 'Water  level,  'Electronic  recorders, 
'Water  level  recorders,  Groundwater,  Pressure 
transducer,  Wells. 

The  R200  Downhole  Recorder  is  a  battery-pow- 
ered device  that,  when  placed  in  a  well  casing, 
monitors  water  levels  for  a  period  of  up  to  1  year. 
This  instrument  measures  a  1-  to  70- ft  range  of 
water  levels.  These  water  level  data  can  be  re- 
trieved through  use  of  a  commercially  available 
portable  microcomputer.  The  R200  Downhole  Re- 
corder was  developed  at  the  U.  S.  Geological 
Survey's  Hydrologic  Instrumentation  Facility, 
Stennis  Space  Center,  Mississippi.  This  operating 
manual  describes  the  R200  Downhole  Recorder, 
provides  initial  set-up  instructions,  and  gives  direc- 
tions for  on-site  operation.  Design  specifications 
and  routine  maintenance  steps  are  included.  The 
R200  data-retriever  program  is  a  user-friendly, 
menu-driven  program.  The  manual  guides  the  user 
through  the  procedures  required  to  perform  specif- 
ic operations.  Numerous  screens  are  reproduced  in 
the  text  with  a  discussion  of  user  input  for  desired 
responses.  Help  is  provided  for  specific  problems. 
(USGS) 
W89-13346 


USE  OF  AEROMAGNETIC  DATA  TO  DEFINE 
BOUNDARIES  OF  A  CARBONATE-ROCK  AQ- 
UD7ER  IN  EAST-CENTRAL  NEVADA. 

Geological  Survey,  Carson  City,  NV. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13362 


TEST  WELL  SF-1A,  IB,  1C,  AND  SF-2A,  2B,  2C, 
SANTA  FE  COUNTY,  NEW  MEXICO. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
D.  L.  Hart. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-37,  May  1989.  24p,  6  fig,  4 
tab,  2  ref. 

Descriptors:  'Water  resources  data,  'Groundwater 
movement,  'Hydrologic  data,  'Groundwater, 
'Piezometers,  'Santa  Fe  County,  'New  Mexico, 
'Observation  wells,  Water  quality. 

Two  well  nests,  SF-1  and  SF-2,  were  drilled  in 
Santa  Fe  County,  New  Mexico,  to  monitor  the 
hydraulic  head  within  selected  zones  of  the  aqui- 
fer. Each  well  nest  consists  of  three  piezometers  of 
shallow,  middle,  and  deep  completion  within  the 
aquifer.  Each  set  of  wells  was  drilled  to  a  depth  of 
about  2,000  ft  before  actual  construction  of  the 
piezometers.  Each  piezometer  was  completed 
using  either  5  or  10  ft  of  wire-wrapped  screen. 
These  piezometers  were  constructed  as  part  of  a 
larger  ongoing  program  with  the  Santa  Fe  Metro- 
politan Water  Board  and  New  Mexico  State  Engi- 
neer Office  to  establish  a  regional  observation-well 
network  and  to  define  better  the  groundwater  flow 
system  in  the  vicinity  of  Santa  Fe  and  Santa  Fe 
well  fields.  (USGS) 
W89- 13369 


MEASUREMENTS  OF  RECHARGE  RATES 
THROUGH  AN  UNSATURATED  GLACIAL 
TILL  BY  TRITIUM  ANALYSES. 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-13381 


EVALUATION  OF  METHODS  FOR  THE  ESTI- 
MATION OF  TRIBUTARY  MASS  LOADING 
RATES. 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-13405 
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EXPERIMENTAL  STUDIES  OF  MASS  TRANS- 
PORT IN  POROUS  MEDIA  WITH  LOCAL 
HETEROGENEITIES. 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12190 


FINITE  ELEMENT  ANALYSIS  OF  CON- 
TROLLED SALTWATER  INTRUSION  IN  HET- 
EROGENEOUS RESERVOIRS. 

Tage  Sorensen,  Consulting  Engineers  Ltd. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-12196 


NEW  FORM  OF  WATER  QUALITY  INDEX 
FOR  RIVERS  AND  STREAMS. 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
D.  G.  Smith. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  2,  p   123-127,   1989.  3  fig,  2  tab,  5  ref. 

Descriptors:  'Water  quality  standards,  'Data  inter- 
pretation, 'New  Zealand,  Rivers,  Streams. 

To  assist  in  the  dissemination  of  water  quality 
information  to  lay-people  in  particular,  four  suit- 
ability-for-use  water  quality  indexes  were  devel- 
oped. The  water  uses  are:  General,  Bathing, 
Supply,  and  Fish  Spawning  although  in  the  Bath- 
ing and  Supply  Indexes  protection  of  aquatic  life  is 
also  considered.  To  ensure  that  they  tell  something 
useful  and  do  not  hide  important  information  as 
current  indexing  systems  tend  to  do,  the  Minimum 
Operator  was  employed  as  the  sub-index  aggrega- 
tion mechanism.  This  is  a  robust,  sensible,  and 
flexible  method  and  seems  more  appropriate  for 
this  type  of  index  than  the  more  commonly  used 
techniques  (e.g.  additive  and  multiplicative).  Index 
development  has  been  keyed  into  proposed  New 
Zealand  water  legislation  although  this  is  not  a 
pre-requisite  for  their  use.  (Author's  abstract) 
W89-12220 


ADVANCING    COMPUTERIZED    PLANNING 
FOR  WASTEWATER  COLLECTION. 

Camp,  Dresser  and  McKee,  Inc.,  Walnut  Creek, 

CA. 

For  primary  bibliographic   entry  see   Field   5D. 

W89-12246 


STATISTICAL  ANALYSIS  OF  THE  HYDRO- 
METEOROLOGICAL  ELEMENTS  AND  THEIR 
EFFECT  ON  THE  SALINITY,  BIOGENIC 
MATTER  AND  PRIMARY  PRODUCTION  OF 
ORGANIC  MATTER  IN  THE  SEA  OF  AZOV 
(STATICHESKII  ANALIZ  VLIIANIIA  GIDRO- 
METEOROLOGICHESIKH  ELEMENTOV  NA 
SOLENOSr  BIOGENNYE  VESHCTESTVA  I 
PERVICHNUIU  PRODUKTSIIU  V  AZOVS- 
KOM  MORE). 

Azovskii  Nauchno-Issledovatel'skii  Inst.  Rybnogo 
Khozyaistva,  Rostov-na-Donu  (USSR). 
For  primary  bibliographic  entry  see  Field  2L. 
W89-12276 


MEASUREMENT  AND  MODELING  OF  RAIN- 
FALL INTERCEPTION  BY  AMAZONIAN 
RAIN  FOREST. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W89-12332 


ESTIMATION  OF  SOIL  MOISTURE  DEFICITS 
USING  METEOROLOGICAL  MODELS  AT  AN 
UPLAND  MOORLAND  SITE  IN  NORTHERN 
ENGLAND. 

Leeds  Univ.  (England).  School  of  Geography. 
For  primary  bibliographic   entry  see   Field   2G. 
W89- 12344 


DEVELOPMENT  AND  MONTE  CARLO  ANAL- 
YSIS OF  AN  OYSTER  BIOACCUMULATION 
MODEL  APPLIED  TO  BIOMONITORING 
DATA. 

Versar,  Inc.,  Columbia,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12371 


TOWARD  A  MODEL  FOR  OPEN-BASIN  AND 
CLOSED-BASIN  DEPOSITION  IN  ANCIENT 
LACUSTRINE  SEQUENCES:  THE  NEWARK 
SUPERGROUP  (TRIASSIC-JURASSIO,  EAST- 
ERN NORTH  AMERICA. 

Emory  Univ.,  Atlanta,  GA.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-12375 


NEW  PLOTTTNG-POSITION  FORMULA  FOR 
PEARSON  TYPE-III  DISTRIBUTION. 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-12411 


MODELING  MIXED  SEDIMENT  SUSPENDED 
LOAD  PROFILES. 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-12414 


AVAILABLE  WATER-HOLDING  CAPACITY 
MAPS  OF  ALBERTA,  SASKATCHEWAN  AND 
MANITOBA. 

Agriculture  Canada,  Ottawa  (Ontario).  Land  Re- 
source Research  Centre. 

For  primary  bibliographic  entry  see  Field  2G. 
W89-12435 


EVALUATION    OF    THE    STABILITY    OF    A 
CHANNEL  WITH  PARTIAL  REVETMENT. 

For   primary   bibliographic   entry   see   Field   4D. 
W89- 12466 


EVALUATION  OF  SURFACE  AND  FILM  DIF- 
FUSION COEFFICIENTS  FOR  CARBON  AD- 
SORPTION. 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-12478 


ANALYSIS  OF  DISINFECTION  DATA  FROM 
DILUTION  COUNT  EXPERIMENTS. 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 12488 


USE  OF  GROUND  PENETRATING  RADAR  TO 
DEFINE  RECHARGE  AREAS  IN  THE  CEN- 
TRAL SAND  PLAIN. 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13382 


MODEL  FOR  THE  ESTIMATION  OF  CON- 
VECTIVE  EXCHANGE  IN  THE  LITTORAL 
REGION  OF  A  SHALLOW  LAKE  DURING 
COOLING. 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12306 
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PRINCIPAL  COMPONENT  ANALYSIS:  A 
CHEMOMETRIC  ADD  FOR  CLASSIFICATION 
OF  POLLUTED  AND  UNPOLLUTED  MUS- 
SELS. 

Trieste  Univ.  (Italy).  Dipt,  di  Economia  e  Merceo- 
logia  delle  Risorse  Naturali  e  della  Produzione. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12601 
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MODELING  SOLUTE  TRANSPORT  BY  CEN- 

TRIFUGATION. 

CH2M  Hill,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12615 


MATHEMATICAL  INTERPRETATION  OF 
AQUEOUS-PHASE  OZONE  DECOMPOSI- 
TION RATES. 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-12616 


TIME  SERIES  ANALYSIS  OF  WATER  QUAL- 
ITY DATA  IN  PEARL  RIVER,  CHINA. 

Hong  Kong  Univ.   Dept.   of  Civil  Engineering. 
A.  W.  Jayawardena,  and  F.  Lai. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDR,  Vol.  115,  No.  3,  p  590-607,  June  1989.  6 
fig,  7  tab,  19  ref. 

Descriptors:  'Time  series  analysis,  'Water  quality, 
•Data  collections,  *China,  "Stochastic  process, 
•Model  studies,  Probabilistic  process,  Data  proc- 
essing, Pearl  River. 

A  time  series  analysis  approach  was  applied  to 
model  21  years  of  mean  monthly  water  quality 
data  in  the  Yuancun  and  Fangcun  sections  of  the 
Guangzhou  reach  of  the  Pearl  River  in  southern 
China.  The  basic  properties  of  the  water  quality 
data  time  series  were  determined,  time-domain  and 
frequency-domain  analyses  were  carried  out,  and 
the  dependent  stochastic  component  was  repre- 
sented by  various  stochastic  models.  Synthetic 
water  quality  data  were  generated  by  using  the 
probability  distribution  of  the  independent  residu- 
als, and  forecasting  of  future  water  quality  data 
was  done  using  a  Box-Jenkins-type  difference 
model.  Eighteen  years  of  data  were  used  for  model 
development,  while  the  model  performance  was 
compared  with  the  data  for  the  remaining  three 
years.  The  comparisons  were  found  to  be  satisfac- 
tory. Three  of  the  four  data  series  were  adequately 
described  by  low-order  ARMA  models  (p,  q  <  or 
=  2).  But  for  the  Fangcun  data,  the  residual  series 
showed  strong  dependence  even  after  fitting  an 
ARMA(2,2)  model.  A  higher  order  model, 
ARMA(5,8),  was  therefore  used  for  this  data 
series.  The  strong  dependence  of  the  residual  series 
for  low-order  ARMA  models  for  this  series  may 
imply  that  there  are  still  some  deterministic  ele- 
ments remaining  in  the  series  even  after  removing 
trend  and  periodicity  by  the  methods  described. 
(Author's  abstract) 
W89-12618 


watershed  can   potentially   introduce   far  greater 
amounts   of  sodium   and   chloride    in   the    local 
groundwater  than  the  next  greatest  influence,  resi- 
dential septic  systems.  (Author's  abstract) 
W89-12619 


STATISTICS-BASED  APPROACH  TO 

WASTEWATER  TREATMENT  PLANT  OPER- 
ATIONS. 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 

For  primary  bibliographic   entry   see   Field   5D. 
W89-12622 


POST-AUDIT  STUDY  OF  DIELDRIN  BIOCON- 
CENTRATION  MODEL. 

Missouri  Univ. -Columbia.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12623 


USE  OF  STOCHASTIC  HYDROLOGY  IN  RES- 
ERVOIR OPERATION. 

Bureau    of   Reclamation,    Denver,    CO.    Surface 

Water  Branch. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12630 


SIMULATION  MODELS  OF  SEQUENCES  OF 
DRY  AND  WET  DAYS. 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-12631 


STOCHASTIC  APPROXIMATION  APPLD2D 
TO  OPTIMAL  IRRIGATION  AND  DRAINAGE 
PLANNING. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W89- 12641 


SEASONALITY  OF  NUTRD2NT  REGENERA- 
TION IN  AN  ORGANIC-RICH  COASTAL  SEDI- 
MENT: KINETIC  MODELING  OF  CHANGING 
PORE-WATER  NUTRIENT  AND  SULFATE 
DISTRIBUTIONS. 

Wisconsin  Univ. -Milwaukee.  Center  for  Great 
Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-12704 


MODELING  SODIUM  AND  CHLORIDE  IN 
SURFACE  STREAMS  DURING  BASE  FLOWS. 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 
Environmental  Engineering. 
I.  Runge,  R.  M.  Wright,  and  D.  W.  Urish. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDR,  Vol.  115,  No.  3,  p  608-619,  June  1989.  7 
fig,  4  tab,  27  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
•Groundwater  pollution,  'Surface-groundwater 
relations,  *Sodium,  'Chlorides,  *Water  pollution 
sources,  *Roads,  Effluents,  Watersheds,  Catch- 
ment areas,  Deicers,  Base  flow. 

Sodium  and  chloride  contaminants  of  shallow 
groundwater  can  be  frequently  attributed  to  three 
major  sources:  (1)  individual  sewage  disposal  sys- 
tems (ISDS);  (2)  road  salt  application  during 
winter  deicing  activities;  and  /or  (3)  road  salt 
storage.  Effluent  streams  in  a  large  reservoir  wa- 
tershed were  sampled  during  baseflow  conditions. 
Sodium  and  chloride  concentrations  were  re- 
gressed against  different  land  use  types  including 
roadway,  residential  commercial,  industrial,  agri- 
cultural, and  forest  areas.  Results  indicate  that 
roadway  areas  are  the  largest  single  influence  of 
sodium  and  chloride  concentrations.  Data  from 
other  watersheds  are  compared  to  the  developed 
relationships  and  agreement  is  favorable.  Addition- 
ally, a  mass  balance  is  performed  and  indicates 
that,  typically,  roadway  deicing  activity  in  the  test 


MODELLING  PHOTOSYNTHESIS  AND 
OXYGEN  IN  A  SHALLOW,  HYPERTROPHIC 
LAKE. 

Agricultural  Univ.,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12772 


SEDIMENT  TRANSPORT  MODELLING  OF 
ALLUVIAL  RIVERS:  AN  ACTION  OF  A  NA- 
TIONAL NATURE  (LA  MODELISATION  DU 
TRANSPORT  SOLIDE  EN  RIVIERE:  UNE 
ACTION  CARACTERE  NATIONAL). 
For  primary  bibliographic  entry  see  Field  2J. 
W89-12890 


ALLUVIAL  RIVER  MODELLING:  BED  LOAD, 
GRAIN   SORTING   AND   ARMOURING   (MO- 
DELES  DEVOLUTION  DE  LITS  ALLUVIONI- 
V  AIRES  SOUMIS  A  CHARRIAGE:  TRI  GRAN- 
ULOMETRIQUE  ET  PA V AGE). 
Societe   Grenobloise   d'Etudes   et   d' Applications 
Hydrauliques  (France). 
For  primary  bibliographic  entry  see  Field  2J. 
W89-12891 


COMPUTATION  OF  THE  VOLUME  OF  MUD 
ERODED  IN  RESERVOIRS  BY  FLOODS  (SIM- 
ULATION NUMERIQUE  DE  L'EROSION  DES 
VASES  DE  RETENUE  PAR  LE  CRUES). 

For  primary  bibliographic  entry  see  Field  2J. 


W89-12893 

MACROPHYTE  SUBMODEL  FOR  AQUATIC 
ECOSYSTEMS. 

New  York  State  Museum,  Albany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89- 12929 


UPDATING  RANDOM  HYDRAULIC  CONDUC- 
TIVITY FIELDS:  A  TWO-STEP  PROCEDURE. 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Geology  and  Geological  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W89- 13002 


TWO  DIMENSIONAL  NUMERICAL  MODEL- 
ING OF  HYDRODYNAMICS  AND  POLLUT- 
ANT TRANSPORT  IN  A  WET  DETENTION 
POND. 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 13050 

APPLICATION  OF  EXPERT  SYSTEMS  TECH- 
NOLOGY IN  WATER  QUALITY  MODELING. 

Environmental  Protection  Agency,  Athens,  GA. 
T.  O.  Barnwell,  L.  C.  Brown,  and  W.  Marek. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,   No.   8/9,   p    1045-1056,    1989.   8   fig,    19   ref. 

Descriptors:  'Computer  models,  *Water  pollution 
control,  *Water  quality,  *Model  studies,  •Comput- 
ers, 'Expert  systems,  Streams,  Technology,  Deci- 
sion making,  Environmental  engineering. 

Computerized  modeling  is  becoming  an  integral 
part  of  decision-making  in  water  pollution  control. 
Expert  systems  is  an  innovative  methodology  that 
can  assist  in  building,  using,  and  interpreting  the 
output  of  these  models.  The  use  of  these  systems  is 
reviewed  and  the  potential  of  expert  systems  tech- 
nology in  environmental  modeling  is  evaluated. 
Elements  of  an  expert  advisor  for  the  stream  water 
quality  model  QUAL2E  is  described.  Some  gener- 
al conclusions  are  presented  about  the  tools  avail- 
able to  develop  this  system,  the  level  of  available 
technology  in  knowledge-based  engineering,  and 
the  value  of  approaching  problems  from  a  knowl- 
edge engineering  perspective.  Clearly,  the  applica- 
tion of  expert  systems  technology  offers  several 
benefits  to  environmental  modeling.  The  process  of 
knowledge  engineering  (the  applied  side  of  expert 
systems)  will  improve  the  modeling  process  by 
producing  a  different  perspective  on  modeling  and 
by  improving  man-machine  interaction.  The  most 
significant  benefit,  however,  is  that  expert  systems 
will  increase  the  level  of  sophistication  and  profi- 
ciency of  the  average  model  user.  This  is  done 
through  the  extension  of  the  user's  knowledge 
(although  it  may  be  assumed  that  at  least  some 
users,  realizing  the  importance  of  performance, 
may  become  more  involved  in  the  modeling  proc- 
ess), but  by  providing  users  with  a  better  tool  that 
is  an  extension  of  QUAL2E.  A  significant  benefit 
to  be  gained  from  the  application  of  this  technolo- 
gy to  the  model  developer  is  a  better  understand- 
ing of  the  model  itself.  By  approaching  the  applica- 
tion of  the  model  from  the  perspective  of  the 
knowledge  engineer,  considerable  insight  into  the 
model  is  gained  and  the  codification  of  rules  for 
application  of  the  model  reveals  many  subtle  link- 
ages between  inputs  that  may  not  be  obvious. 
(Miller-PTT) 
W89- 13080 

EVALUATION  OF  HEURISTIC  PROGRAM 
FOR  SCHEDULING  TREATMENT  PLANT 
PUMPS. 

Centre  d'Enseignement  et  de  Recherche  pour  la 

Gestion  des  Ressources  Naturelles  et  l'Environne- 

ment,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-13126 
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MINIMIZATION  OF  RAW  WATER  PUMPING 
COSTS  USING  MILP. 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-13130 


HORIZONTAL  ANISOTROPY  OF  THE  PRIN- 
CIPAL GROUND-WATER  FLOW  ZONE  IN 
THE  SALINAS  ALLUVIAL  FAN,  PUERTO 
RICO. 

Geological  Survey,  San  Juan,  PR. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13163 


COMPUTING  WELL  HYDRAULICS  SOLU- 
TIONS. 

California  Univ.,  Irvine.  Dept.  of  Civil  Engineer- 
ing. 

D.  E.  Dougherty. 

Ground  Water  GRWAAP,  Vol.  27,  No.  4,  p  564- 
569,  July-August,  1989.  2  fig,  1  tab,  9  ref. 

Descriptors:  *Type  curves,  *Theis  equation, 
•Groundwater  movement,  'Computer  programs, 
•Well  hydraulics,  'Drawdown,  Fortran,  Laplace 
equation,  Groundwater. 

Type  curves,  and  drawdown  analysis  curves  of 
other  sorts,  have  a  well-established  position  in  the 
groundwater  profession.  Although  a  plethora  of 
solutions  to  well  hydraulics  problems  exists,  many 
of  these  are  not  available  in  useful  type  curve 
formats.  In  order  to  perform  parameter  estimation 
using  many  of  these  solutions,  a  computer-based 
form  of  the  solution  is  needed.  Those  who  have 
programmed  analytical  solutions  know  the  difficul- 
ties that  will  be  encountered  in  coding  even  the 
most  innocuous-looking  results.  A  computer-based 
method  of  type  curve  generation  is  presented 
based  on  Stehfest's  method  of  inverting  the  La- 
place transform  solution  of  groundwater  flow 
problems.  The  latter  are  usually  easier  to  obtain 
than  a  complete  closed-form  solution.  The  method 
is  very  robust  for  a  large  class  of  well  hydraulic 
problems.  A  companion  diskette  with  FORTRAN 
source  and  executable  example  program  is  avail- 
able from  the  author.  (Author's  abstract) 
W89-13171 


SIMPLE  USE  OF  THE  HAYAMI  MODEL  IN 
HYDROLOGY  (UNE  UITLISATION  SIMPLE 
DU  MODEL  HAYAMI  EN  HYDROLOGIE). 

Centre    National    du    Machinisme    Agricole,    du 

Genie  Rural,   des  Eaux  et  des  Forets,   Antony 

(France).  Section  Hydrologie. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-13190 


MICROCOMPUTER  SOFTWARE  FOR  THE 
ANALYSIS  OF  WATER  QUALITY  SAMPLING 
DESIGN. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-13233 


MODELING  WATER  QUALITY  IMPACTS  OF 
HYDROPOWER  RETROFITTING  ON  LOCKS 
AND  DAMS  OF  THE  LOWER  OHIO  RTVER. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field   6G. 

W89-13237 


DEVELOPING  AN  OPERATIONAL  WATER 
TEMPERATURE  MODEL  FOR  THE  COLUM- 
BIA RD7ER  SYSTEM. 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 

Water  Quality  Section. 

For  primary   bibliographic  entry  see  Field   6G. 

W89-13249 


UTILIZING  THE  STATISTICAL  ANALYSIS 
SYSTEM  FOR  WATER  QUALITY  DATA  BASE 
MANAGEMENT. 


Army  Engineer  District,  Portland,  OR. 
J.  D.  Graham. 

IN:  Water  Quality  88:  Seminar  Proceedings.  Feb- 
ruary 23-25,  1988,  Charleston,  South  Carolina. 
(1988).  p  195-202,  2  fig,  6  ref. 

Descriptors:  'Water  quality,  'Data  processing, 
•Statistical  analysis,  'Computer  programs,  Data 
interpretation. 

Water  quality  data  has  been  collected  by  numerous 
people  for  a  myriad  of  uses.  This  data  can  be  found 
on  a  variety  of  computer  storage  devices  such  as 
tapes,  disks,  and  floppies.  Analysis  of  this  data  is 
challenging  because  the  concentration  of  chemical 
constituents  in  water  may  vary  both  spatially  and 
temporally.  A  variety  of  techniques,  including  ana- 
lytical and  statistical,  is  necessary  for  analysis. 
Within  the  Corps  of  Engineers,  water  quality  data 
has  been  analyzed  by  a  variety  of  people  with 
different  hardware  (micros  to  mainframes)  and 
software  (LOTUS,  d-Base,  SAS,  SPS,  etc.).  As  a 
result,  many  of  the  programs  written  are  incompat- 
ible with  other  users  programs,  and  there  is  a  great 
deal  of  duplication  of  effort.  The  capabilities  of  the 
Statistical  Analysis  System  (SAS)  for  water  quality 
analysis  included  data  storage  and  retrieval,  data 
modification  and  programming,  report  writing,  sta- 
tistical analysis,  and  file  handling.  The  system  runs 
on  IBM  370  series  computers  and  compatibles,  in 
batch  or  interactive  models.  It  is  suggested  that 
SAS  be  adopted  as  the  standard  Corps-wide  water 
quality  data  management  system.  (See  also  W89- 
13231)  (Lantz-PTT) 
W89-13251 


CONTAMINANT  MODELING  FOR  CORPS  AC- 
TD7ITIES. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13254 


SIMULATION  OF  STEADY-STATE  GROUND- 
WATER MOVEMENT  AND  SPRING  FLOW  IN 
THE  UPPER  FLORIDAN  AQUIFER  OF 
COASTAL  CITRUS  AND  HERNANDO  COUN- 
TIES, FLORIDA. 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-13324 


WATER-RESOURCES  AC1TVITIES  IN  UTAH 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 
1987,  TO  SEPTEMBER  30, 1988. 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
S.  L.  Dragos,  and  J.  S.  Gates. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  No.  89-240,  1989.  71p,  5  fig,  6 
ref. 

Descriptors:  'Utah,  'Data  acquisition,  'Data  col- 
lections, 'Information  transfer,  'Projects,  Water- 
resources  studies,  Project  planning. 

Twenty-nine  studies  of  water  resources  in  Utah 
were  conducted  by  the  U.S.  Geological  Survey 
from  July  1,  1987,  to  September  30,  1988.  Three 
projects  began  on  July  1,  1988,  and  three  addition- 
al projects  were  proposed  to  begin  on  or  after 
October  1,  1988.  Twenty-four  of  the  twenty-nine 
studies  were  in  cooperation  with  Federal,  State, 
County,  or  local  agencies.  The  32  current  and 
proposed  projects  include  5  involved  mainly  with 
collection  of  data,  5  with  the  hydrology  of  Utah's 
energy-resource  areas,  3  on  floods,  2  on  surface- 
water  quality,  8  on  groundwater  in  unconsolidated 
sediments,  mostly  in  the  basins  of  western  Utah,  4 
with  groundwater  quality,  and  7  on  groundwater 
and  surface-water  contamination.  (USGS) 
W89-13326 


SIMULATION  OF  CHANGES  IN  STORM- 
WATER  QUALITY  AT  FOUR  POTENTIAL 
FLOW-ATTENUATION  SITES  IN  THE  IRON- 
DEQUOIT  CREEK  WATERSHED,  MONROE 
COUNTY,  NEW  YORK. 


Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field   5G 

W89-13332 


EVALUATION  OF  A  WATERSHED  MODEL 
TO  SIMULATE  SEDIMENT  TRANSPORT  IN  A 
SMALL  AGRICULTURAL  WATERSHED  ES  ES- 
DIANA. 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-13334 


GEOHYDROLOGY  OF  THE  ALLUVIUM  AND 
TERRACE  DEPOSITS  OF  THE  NORTH  CANA- 
DIAN RTVER  FROM  OKLAHOMA  CITY  TO 
EUFAULA  LAKE,  CENTRAL  OKLAHOMA. 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-13341 


WATER  LEVEL  MAPS  OF  THE  MISSISSD7PI 
RD7ER  VALLEY  ALLUVIAL  AQUIFER  EN 
EASTERN  ARKANSAS,  1986. 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

M.  Plafcan,  and  L.  M.  Remsing. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report   88-4067. 
May  1989.  1  (map)  sheet,  6  fig,  14  ref. 

Descriptors:  'Groundwater  movement,  'Maps, 
•Alluvial  aquifers,  *Potentiometric  level,  *Water 
level,  'Arkansas,  Hydraulic  gradient,  Hydrologie 
maps,  Mississippi  Alluvial  Plains,  Mississippi  River 
Valley  alluvial  aquifer,  Arkansas  County,  Cross 
County,  Poinsett  County. 

The  Mississippi  River  Valley  alluvial  aquifer  is  a 
major  source  of  water  for  irrigation  in  much  of 
eastern  Arkansas.  Maps  of  the  potentiometric  sur- 
face, water  level  change,  and  depth  to  water  illus- 
trate the  effects  of  large  withdrawals  for  irrigation 
on  water  levels  in  the  aquifer.  The  Mississippi 
River  Valley  alluvial  aquifer  is  composed  of  Qua- 
ternary Flood  plain  and  terrace  deposits.  Water  in 
the  aquifer  generally  is  confined  by  an  upper  silt 
and  clay  layer.  The  regional  direction  of  ground- 
water flow  is  south  and  southeast,  except  where 
affected  by  large  withdrawals  for  irrigation  by 
stream  reaches  that  are  hydraulically  connected 
with  the  alluvial  aquifer.  The  largest  well  yields 
range  from  1,000  to  3,000  gal/min.  Recharge  to  the 
aquifer  principally  is  by  infiltration  of  precipitation 
and  water  for  surface  water  bodies.  Both  the 
spring  and  fall  potentiometric  surface  maps  show 
extensive  cones  of  depression  that  result  from  large 
withdrawals  for  irrigation-one  centered  beneath 
Arkansas  County,  and  another  beneath  western 
Poinsett  and  Cross  Counties.  Average  water  level 
differences  between  the  spring  and  fall  indicate  a 
general  decline  of  about  3  ft.  The  largest  declines 
in  water  levels  between  1981  and  1986  and  the 
deepest  water  levels  in  1986  occurred  in  areas  most 
affected  by  large  withdrawals  for  irrigation,  as 
shown  by  the  water  level  change  map  and  depth  to 
water  map.  The  largest  water  level  declines  mainly 
occurred  in  central  Lonoke  County  and  in  western 
Poinsett  County.  (USGS) 
W89-13351 


WATER  RESOURCES  ACTIVITIES  ES  FLORI- 
DA, 1988-89. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-227,  1989.  76p,  6  fig,  M.  E. 
Glenn,  editor. 

Descriptors:  'Publications,  'Florida,  'Hydrologie 
data,  'Data  acquisition,  'Water  resources  data, 
Water  quality,  Surface  water,  Groundwater. 
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This  report  contains  summary  statements  of  water 
resources  activities  in  Florida  conducted  by  the 
Water  Resources  Division  of  the  U.S.  Geological 
Survey  in  cooperation  with  Federal,  State,  and 
local  agencies  during  1988.  These  activities  are 
part  of  the  Federal  program  of  appraising  the 
Nation's  water  resources.  Included  are  brief  de- 
scriptions of  the  nature  and  scope  of  all  active 
studies,  summaries  of  significant  results  for  1988 
and  anticipated  accomplishments  during  1989. 
Water  resources  appraisals  in  Florida  are  highly 
diversified,  ranging  from  hydrologic  records  net- 
works to  interpretive  appraisals  of  water  resources 
and  applied  research  to  develop  investigative  tech- 
niques. Thus,  water-resources  investigations  range 
from  basic  descriptive  water-availability  studies  for 
areas  of  low-intensity  water  development  and  man- 
agement to  sophisticated  cause  and  effect  studies  in 
areas  of  high-intensity  water  development  and 
management.  The  interpretive  reports  and  records 
that  are  products  of  the  investigations  are  a  princi- 
pal hydrologic  foundation  upon  which  the  plans 
for  development,  management,  and  protection  of 
Florida's  water  resources  may  be  used.  Water  data 
and  information  required  to  implement  sound 
water-management  programs  in  highly  urbanized 
areas  relate  to  the  quantity  and  quality  of  storm 
runoff,  sources  of  aquifer  contamination,  injection 
of  wastes  into  deep  strata,  underground  storage  of 
freshwater,  artificial  recharge  of  aquifers,  environ- 
mental effects  of  reuse  of  water,  and  effects  of  land 
development  on  changes  in  ground-and  surface- 
water  quality.  In  some  parts  of  the  State  broad 
areas  are  largely  rural.  Future  growth  is  anticipat- 
ed in  many  of  these.  This  report  is  intended  to 
inform  those  agencies  vitally  interested  in  the 
water  resources  of  Florida  as  to  the  current  status 
and  objectives  of  the  U.S.  Geological  Survey  co- 
operative program.  The  mission  of  this  program  is 
to  collect,  interpret,  and  publish  information  on 
water  resources.  Almost  all  of  this  work  is  done  in 
cooperation  with  other  public  agencies.  (USGS) 
W89-13358 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NEW 
MEXICO-FISCAL  YEAR  1988. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-473,  Dec.  1988.  93p,  5  fig,  3 
tab.  Compiled  by  R.  L.  Knutilla. 

Descriptors:  'Hydrologic  data  collections,  *New 
Mexico,  *Water  resources  data,  Stream  gages,  Ob- 
servation wells,  Information  exchange,  On-site  in- 
vestigations. 

All  hydrologic  investigations  in  the  New  Mexico 
District  in  progress  during  fiscal  year  1988  are 
summarized.  The  summaries  include  sections  on 
the  problems  addressed,  the  objectives  and  ap- 
proach of  the  investigation,  progress  of  the  investi- 
gation and  plans  for  the  1988  fiscal  year,  and 
reports  published  as  a  result  of  the  investigation. 
Reports  released  during  1986  and  1987  are  listed. 
The  New  Mexico  District  office  organization,  co- 
operating agencies,  and  types  of  funding  for  the 
District  operation  are  also  summarized.  (USGS) 
W89-13367 


location,  cooperator(s),  period  of  project,  project 
chief,  headquarters  office,  problem,  objective,  ap- 
proach, progress  and  plans.  The  basic  data  pro- 
grams for  surface  water,  groundwater,  and  water 
quality  are  described.  Also  included  is  an  extensive 
listing  of  selected  literature  on  water  resources  in 
Pennsylvania  and  information  on  obtaining  these 
publications.  A  brief  description  of  the  Water  Re- 
sources mission  of  the  U.S.  Geological  Survey  and 
a  list  of  cooperators  and  types  of  funding  is  includ- 
ed and  also  a  description  of  U.S.  Geological 
Survey  data  bases  and  information  sources. 
(USGS) 
W89-13368 


HYDROGEOLOGIC  CHARACTERISTICS  OF 
THE  VALLEY-FILL  AQUIFER  IN  THE  AR- 
KANSAS RIVER  VALLEY,  PUEBLO  COUNTY, 
COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  A.  Nelson,  R.  T.  Hurr,  and  J.  E.  Moore. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-256,  July  1989.  3  sheets,  5 
refs. 

Descriptors:  *Geohydrology,  *Maps,  'Colorado, 
♦Alluvial  aquifers,  *Pueblo  County,  Aquifers, 
Groundwater,  Alluvium,  Water  table,  Arkansas 
River. 

The  hydrogeology  of  the  valley-fill  aquifer  of  the 
Arkansas  River  valley  in  Pueblo  County,  Colorado 
is  presented  in  a  series  of  three  maps.  The  map 
shows:  (1)  the  altitude  and  configuration  of  the 
bedrock  surface  beneath  the  valley-fill  material;  (2) 
the  altitude  and  configuration  of  the  water  table  in 
the  spring  of  1966;  and  (3)  the  saturation  thickness 
of  the  valley-fill  aquifer  in  the  spring  of  1966. 
(USGS) 
W89-13370 


HYDROGEOLOGIC  CHARACTERISTICS  OF 
THE  VALLEY-FIXL  AQUIFER  IN  THE  AR- 
KANSAS RIVER  VALLEY,  CROWLEY  AND 
OTERO  COUNTIES,  COLORADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  A.  Nelson,  R.  T.  Hurr,  and  J.  E.  Moore. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-255,  July  1989.  3  sheets,  6  ref. 

Descriptors:  *Geohydrology,  *Maps,  'Colorado, 
•Alluvial  aquifers,  *Crowley  County,  Otero 
County,  Aquifers,  Groundwater,  Alluvium,  Water 
table,  Arkansas  River. 

The  hydrogeology  of  the  valley-fill  aquifer  of  the 
Arkansas  River  valley  in  Crowley  and  Otero 
Counties,  Colorado  is  presented  in  a  series  of  three 
maps.  The  map  shows:  (1)  the  altitude  and  configu- 
ration of  the  bedrock  surface  beneath  the  valley-fill 
material;  (2)  the  altitude  and  configuration  of  the 
water  table  in  the  spring  of  1966;  and  (3)  the 
saturation  thickness  of  the  valley-fill  aquifer  in  the 
spring  of  1966.  (USGS) 
W89-13371 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  PENNSYLVA- 
NIA, 1988-89. 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-273,  July  1989.  79p.  Com- 
piled and  edited  by  R.  E.  Helm. 

Descriptors:  'Water  resources  data,  'Hydrologic 
data,  'Data  collections,  'Pennsylvania,  'Publica- 
tions, Information  exchange. 

As  part  of  the  U.S.  Geological  Survey  Water 
Resources  Division's  objective  of  presenting  im- 
partial, accurate  data  and  scientific  analyses  equal- 
ly to  all  interested  parties,  current  activities  in 
Pennsylvania  are  described  by  a  listing  of  project 


HYDROGEOLOGIC  CHARACTERISTICS  OF 
THE  VALLEY-FILL  AQUIFER  IN  THE  AR- 
KANSAS RIVER  VALLEY,  PROWERS,  COLO- 
RADO. 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  A.  Nelson,  R.  T.  Hurr,  and  J.  E.  Moore. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-254,  July  1989.  3  sheets,  6 
refs. 

Descriptors:  'Geohydrology,  'Maps,  'Colorado, 
•Alluvial  aquifers,  'Prowers  County,  Aquifers, 
Groundwater,  Alluvium,  Water  table,  Arkansas 
River. 

The  hydrogeology  of  the  valley-fill  aquifer  of  the 
Arkansas  River  valley  in  Prowers  County,  Colora- 
do is  presented  in  a  series  of  three  maps.  The  map 


shows:  (1)  the  altitude  and  configuration  of  the 
bedrock  surface  beneath  the  valley-fill  material;  (2) 
the  altitude  and  configuration  of  the  water  table  in 
the  spring  of  1966;  and  (3)  the  saturation  thickness 
of  the  valley-fill  aquifer  in  the  spring  of  1966. 
(USGS) 
W89-13372 


PRELIMINARY  ANALYSIS  OF  THE  SHAL- 
LOW GROUNDWATER  SYSTEM  IN  THE  VI- 
CINITY OF  THE  GRAND  CALUMET  RIVER/ 
INDIANA  HARBOR  CANAL,  NORTHWEST- 
ERN INDIANA. 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-13376 


ALASKA  INDEX:  STREAMFLOW,  LAKE 
LEVELS,  AND  WATER  QUALITY  RECORDS 
TO  SEPTEMBER  30, 1988. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

P.  J.  Still,  and  J.  M.  Cosby. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-269,  1989.  189p,  6  fig,  6  tab. 

Descriptors:  'Data  collections,  'Hydrologic  data, 
•Lakes,  *Water  resources  data,  *Water  quality, 
•Streams,  *Alaska,  Streamflow,  Water  chemistry, 
Water  temperature,  Sediments,  Water  biology, 
Lake  levels. 

Streamflow,  lake  levels,  and  water  quality  data  are 
compiled  for  stations  in  the  southeast,  south-cen- 
tral, southwest,  Yukon  basin,  northwest,  and 
Arctic  Slope  subregions  of  Alaska.  The  report 
includes  a  map  of  each  hydrologic  subregion  and 
tables  listing  types  of  data  collected  and  periods  of 
records.  (USGS) 
W89-13378 


HYDROLOGIC  DATA:  SOUTH  BRANCH  CAS- 
SELMAN  RIVER,  GARRETT  COUNTY,  AND 
MARSH  RUN,  WASHINGTON  COUNTY, 
MARYLAND. 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

J.  T.  Hilleary. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-426,  1984.  63p,  9  fig,  2  pi,  17 
tab,  7  ref. 

Descriptors:  *Groundwater  resources,  'Water  re- 
sources data,  'Wells,  'Springs,  'Maryland,  •Wash- 
ington county,  Water  level,  Hydrographs,  Litho- 
logic  logs,  Garrett  County. 

This  report  is  a  compilation  of  well  construction 
data,  lithologic  and  geophysical  logs,  and  water 
level  and  water  quality  data  for  selected  wells  and 
springs  in  the  South  Branch  Casselman  River  and 
Marsh  Run  drainage  basins,  Garrett  and  Washing- 
ton Counties,  Maryland.  The  report  contains,  for 
the  two  areas  combined,  records  of  202  wells  and 
57  springs;  periodic  water  level  measurements  and 
field  determinations  of  specific  conductance,  pH, 
and  water  temperature  for  33  wells  and  7  springs; 
geophysical  logs  for  1  well  and  lithologic  logs  for 
113  wells;  and  multi-year  water-level  data  for  9 
observation  wells.  (USGS) 
W89-13379 


LOW-FLOW  PROFILES  OF  THE  UPPER 
CHATTAHOOCHEE  RIVER  AND  TRD3UTAR- 
tES  IN  GEORGIA. 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-13384 


DEVELOPMENT  OF  A  COMBINED  QUANTI- 
TY AND  QUALITY  MODEL  FOR  OPTIMAL 
MANAGEMENT  OF  UNSTEADY  GROUND- 
WATER FLOW  FDILDS. 


218 


ENGINEERING  WORKS— Field  8 
Structures — Group  8A 


Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field   5G. 

W89-13400 


QUALITATIVE  AND  QUANTITATIVE  AQUAT- 
IC ALGAL  DATA  COMPILATION  TO  DETER- 
MINE MACROTRENDS-IV. 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 
Microbiology. 
R.  L.  Meyer. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-214456/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville,  Publication  No.  133,  June  1988.  7p,  6 
ref.  USGS  Project  G-1409-32. 

Descriptors:  *Algae,  "Taxonomy,  *Classification, 
•Arkansas,  *Data  collections,  Cyanophyta,  Cyano- 
bacteria,  Habitats,  Lakes,  Reservoirs,  Streams. 

A  data  base  of  the  algae  of  Arkansas  ecoregions 
has  been  established  by  the  use  of  a  relational  data 
base  management  system  (dBase  III  plus).  The 
system  was  chosen  to  be  readily  available  for  a 
variety  of  microcomputers  using  MS-DOS  and 
PC-DOS.  The  data  base  contains  taxonomic  fields 
from  division  through  variety,  synonymy,  authors, 
initial  description,  date,  and  definitive  descriptive 
source.  The  data  are  cross-referenced  by  ecore- 
gion,  Round's  community  and  subcommunity  des- 
ignations. The  data  base  contains  more  than  1,500 
taxonomic  records  in  all  divisions  and  classes  of 
freshwater  algae.  The  data  are  sortable  by  any  of 
the  included  parameters.  The  data  have  been  used 
to  initiate  the  publication  of  the  algal  flora  of 
Arkansas.  The  listing  of  the  Cyanophyta/Cyano- 
bacteria  or  blue-green  algae  is  presently  available. 
Other  taxonomic  lists  are  in  preparation.  (Meyer- 
AR  U.,  WRRC) 
W89-13401 


GROUNDWATER  RESOURCES  ASSESSMENT 
OF  THE  PIEDMONT  REGION  IN  SOUTH 
CAROLINA. 

Clemson  Univ.,  SC.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 13407 
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FROM  CANALS  TO  LAKES  IN  SOUTHEAST 
QUEENSLAND  (AUSTRALIA):  WATER  QUAL- 
ITY ASPECTS. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-12240 


CLASSD7YING     AND     SELECTING     SMALL 
HYDRO  SCHEMES. 

Halcrow  (William)  and  Partners,  Swindon  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  8C. 
W89-12408 


MAPPING    TECHNIQUES    TO    CUT    SMALL 
HYDRO  COSTS. 

Balfour  Beatty  Engineering  Ltd.,  Kent  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-12410 


CONSTRUCTION  OF  A  WATERTIGHT  DIA- 
PHRAGM BY  THE  BARRETTE  METHOD 
WITH  THE  USE  OF  A  BARRAGE  MACHINE. 

For  primary  bibliographic  entry  see  Field  5G. 
W89- 12462 


POLYMER-CEMENT  SHOTCRETE  AT  THE 
CONSTRUCTION  OF  THE  DANGARA  HY- 
DRAULIC TUNNEL. 

For  primary  bibliographic  entry  see  Field  8F. 
W89-12463 


EVALUATION    OF    THE    STABILITY    OF    A 
CHANNEL  WITH  PARTIAL  REVETMENT. 

For  primary  bibliographic  entry  see  Field  4D. 
W89-12466 


USE  OF  ANALOG  VALUES  OF  RHEOLOGI- 
CAL  PROPERTIES  OF  CONCRETE. 

For  primary  bibliographic  entry  see  Field  8F. 
W89-12472 


INVESTIGATION  OF  THE  STABILITY  OF 
BOREHOLE  BENCH  MARKS  IN  THE  LOWER 
POOL  OF  THE  BRATSK  DAM. 

V.  G.  Ivanov,  M.  D.  Timofeev,  and  Z.  I. 
Soloveva. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  446-449,  January  1989.  3  fig,  5  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitelstvo,  No.  7, 
p  59-61,  July  1988. 

Descriptors:  'Darns,  'Surveying  instruments, 
'Dam  stability,  'Boreholes,  Bench  marks,  Eleva- 
tion, USSR. 

The  traditional  scheme  of  transferring  the  absolute 
elevations  from  the  distant  reference  bench  marks 
to  settlement  marks  of  a  structure  is  usually  used 
for  determining  the  settlements  of  dams  and  other 
large  structures.  One  of  the  principle  virtues  of  this 
scheme  is  the  location  of  the  bench  marks  outside 
the  zone  of  settlement  from  the  structure's  load. 
One  of  the  principle  shortcomings  of  this  scheme  is 
the  great  distance  of  the  bench  marks,  as  a  conse- 
quence of  which  errors  accumulate  in  the  levelling 
line,  distorting  the  values  of  settlements  of  the 
structures.  One  of  the  variants  of  eliminating  the 
shortcomings  of  this  scheme  was  to  embed  two 
clusters  of  borehole  bench  marks  in  the  lower  pool 
of  the  Bratsk  Dam.  The  bench  marks  are  rods 
made  up  of  segments  of  60-mm-diameter  galva- 
nized pipes  filled  with  cement  slurry.  Borehole 
bench  marks  work  just  as  practically  as  the  settle- 
ment marks  of  the  data  and  surface  cliff  bench 
marks  located  near  the  dam.  Consequently,  with 
such  a  scheme  of  embedding  the  bench  marks  it 
was  not  possible  to  fall  outside  the  zone  of  forma- 
tion of  settlement,  and  the  given  borehole  bench 
marks  cannot  serve  as  a  reliable,  independent  refer- 
ence for  determining  dam  settlements.  Observa- 
tions of  their  operation  for  five  years  permit  the 
conclusion  that  such  bench  marks,  even  with  a  rod 
length  up  to  150  m,  are  sufficiently  stable  per  se  as 
height  marks  and  can  be  used  as  reference  bench 
marks.  It  is  hoped  to  solve  the  problem  of  obtain- 
ing a  stable  reference  height  mark  near  the  struc- 
ture in  the  future  by  studying  another  cluster  of 
bench  marks  embedded  into  the  sandstone  stratum, 
i.e.,  the  zone  of  formation  of  settlement.  (Fish- 
PTT) 
W89-12473 


RISK  ANALYSIS  FOR  DAM  DESIGN  IN 
KARST. 

S.  G.  Vick,  and  L.  G  Bromwell. 
Journal    of    Geotechnical    Engineering    (ASCE) 
JGENDZ,  Vol.  115,  No.  6,  p  819-835,  June  1989.  8 
fig,  3  tab,  25  ref. 

Descriptors:  'Risk  assessment,  'Dam  design, 
'Dams,  'Hydraulic  structures,  'Karst,  Design  cri- 
teria, Safety,  Geologic  formations,  Probabilistic 
process,  Planning,  Model  studies,  Dam  failure, 
Geohydrology. 

Probabilistic  risk  analysis  is  a  useful  technique  in 
assessment  of  dam  safety  issues,  and  also  has  im- 
portant applications  in  the  early  phases  of  dam 
design  when  design  options  are  being  compared 
and  exploration  strategies  planned.  At  this  stage, 
few  data  are  usually  available  and  judgment-based 
decisions  are  most  important.  An  application  of 
probabilistic  risk  analysis  to  design  of  a  dike  in 
karst  terrain  is  described.  Assessments  based  on 
geologic  information,  observations,  and  subsurface 
investigations  are  expressed  using  a  simple  proba- 
bility model.  Options  considered  to  reduce  the 
likelihood  or  consequences  of  sinkhole-induced 
failure  include  a  secondary  containment  structure, 
a  warning  system,  and  additional  exploration. 
These   options  are  evaluated   using   an   expected 


monetary  value  criterion.  It  is  shown  that  simple 
probabilistic  formulations  consistent  with  prelimi- 
nary levels  of  information  reduced  major  sinkhole 
uncertainties  into  more  readily  evaluated  compo- 
nents. These  techniques  identified  the  most  cost- 
effective  design  strategy  for  reducing  the  risk  of 
sinkhole-induced  dike  failure  and  provide  an  effec- 
tive vehicle  for  communicating  geotechnical  judg- 
ments, risk,  and  alternatives  to  the  project  owner. 
(Author's  abstract) 
W89- 12628 


SEEPAGE  AND  CONTRACTION  JOINTS  IN 
CONCRETE  CANAL  LESTNGS. 

Bookman-Edmonston  Engineering,  Inc.,  Glendale, 

CA. 

J.  Kishel. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   115,  No.   3,  p  377-383, 

June  1989.  2  fig,  1  tab,  5  ref,  append. 

Descriptors:  'Construction  joints,  'Construction 
methods,  'Sealants,  'Canal  construction,  'Seep- 
age, 'Canal  seepage,  'Canal  linings,  'Conveyance 
structures,  Hydraulic  structures,  Concretes,  Water 
loss,  Construction  costs,  Economic  justification, 
Water  conveyance,  Leakage. 

Contraction  joints  in  concrete  canal  linings  are 
often  provided  with  waterstops  or  joint  sealants  on 
the  assumption  that  the  cost  of  these  provisions 
will  be  justified  by  a  corresponding  reduction  in 
water  lost  to  seepage  through  the  lining.  However, 
little  evidence  presently  exists  in  the  literature  to 
support  this  conclusion.  Seepage  rate  from  a  large, 
concrete-lined  canal  with  unsealed  contraction 
joints  was  evaluated  through  full-scale  field  testing. 
Testing  consisted  of  water  level  and  evaporation 
observations  for  a  ponded  6-mi  (9.6-km)  length  of 
the  Santa  Rosa  Canal  over  a  nine-day  period.  The 
observed  seepage  rate  is  compared  with  seepage 
rates  reported  for  similar  canals  with  sealed  con- 
traction joints.  The  comparison  indicates  that  con- 
traction joint  seals  have  little  significant  mitigating 
effect  on  canal  seepage  rate.  The  magnitude  of 
typical  joint  sealing  costs,  relative  to  the  test  re- 
sults, indicate  that  the  cost  of  sealing  contraction 
joints  in  concrete  canal  linings  may  not  be  eco- 
nomically justified  by  a  corresponding  decrease  in 
canal  seepage.  (Author's  abstract) 
W89-12633 


INITIAL  MICROPERIPHYTON  PRODUC- 
TION IN  THE  RESERVOIR/COOLANT  OF  AN 
ATOMIC  POWER  STATION  (PERVICHNAIA 
PRODUKTSIIA  MIKROPERIFTTONA  VO- 
DOEMA-OKHLADITELYA  ATOMMOI  ELEK- 
TROSTANTSH). 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
gii- 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12716 


DAMMING  OF  THE  ANGARA  RIVER  AT  THE 
SITE  OF  THE  BOGUCHANY  HYDROELEC- 
TRIC STATION. 

G.  G.  Lapin,  A.  M.  Martines,  N.  A.  Seredintsev, 
and  A.  V.  Shlychkov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  8,  p  456-463,  February  1989.  4  fig,  1  tab,  3  ref. 

Descriptors:  'Hydroelectric  plants,  'Dam  con- 
struction, 'Dam  design,  'Hydraulic  models,  Com- 
puter models,  Flow  control,  Flow  regulators,  Res- 
ervoir releases,  Construction  costs,  Construction 
equipment,  Construction  materials,  USSR. 

The  Boguchany  hydrostation  and  the  Lower 
Angara  hydrostation  being  planned  downstream 
are  the  closing  links  of  the  cascade  of  Angara 
River  hydrostations  in  the  Soviet  Union.  A  charac- 
teristic feature  of  the  Angara  River  at  the  site  of 
the  Boguchany  hydrostation  is  the  high  degree  of 
streamflow  regulation,  which  is  explained  by  the 
great  regulating  capacity  of  the  reservoirs  of  the 
upstream  hydrostations.  Circumstances  compelled 
searching  for  ways  to  facilitate  the  conditions  of 
damming  and  accordingly  to  reduce  the  cost  of 
these  works  and  to  resort  to  a  scheme  of  damming 


219 


Field  8— ENGINEERING  WORKS 


T 

i 
J 


Group  8A — Structures 

at  two  sites.  The  damming  plan  was  preliminarily 
thoroughly  investigated  on  a  three-dimensional 
nonerodible  hydraulic  model,  by  entering  the  hy- 
draulic characteristics  of  the  damming,  which  co- 
incided well  with  the  design.  Then  the  process  of 
damming,  including  the  size  of  the  fill  material, 
placement  rate,  and  the  process  of  damming  itself 
over  time,  was  modelled  on  an  erodible  model. 
Damming  of  river  channels  at  two  or  several  sites 
with  large  final  heads  was  found  to  be  possible  and 
expedient,  since  it  makes  it  possible  to  considerably 
facilitate  the  damming  conditions,  to  reduce  the 
volume  of  oversize  stone  and  concrete  blocks,  and 
thereby  to  reduce  the  cost  of  the  damming  works. 
State-of-the-art  organizational  techniques  and 
equipment  at  the  site  of  hydrologic  developments 
make  it  possible  to  maintain  the  prescribed  dam- 
ming parameters.  (Fish-PTT) 
W89-12899 


ELIMINATION  OF  COFFERDAMS  WHEN 
CONSTRUCTING  HYDROELECTRIC  STA- 
TIONS. 

For  primary  bibliographic  entry  see  Field  8H. 
W89-12900 


THERMAL  STRESS  STATE  OF  AN  UNDER- 
GROUND POWERHOUSE  ROOF  DURING 
CONSTRUCTION  AND  OPERATION. 

For  primary  bibliographic  entry  see  Field  8E. 
W89-12901 


CONSIDERATION  OF  THE  NATURAL  DRAFT 
WHEN  VENTILATING  UNDERGROUND 
WORKINGS  IN  MOUNTAINOUS  AREAS. 

M.  A.  Reznikov,  and  L.  P.  Kachalina. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.   8,  p  476-480,  February   1989.   2  fig,   6  ref. 

Descriptors:  *Ventilation,  *Hydroelectric  plants, 
•Air  entrainment,  Air  circulation,  Air  temperature, 
Mountains,  Pressure  distribution,  Construction 
methods,  Computer  programs,  USSR. 

Expansion  of  the  construction  of  hydrotechnical 
facilities  is  related  to  their  siting  in  difficultly  ac- 
cessible mountainous  regions  of  the  Soviet  Union, 
characterized  by  a  specific  terrain  conducive  to  the 
occurrence  of  a  natural  draft  through  underground 
workings.  The  natural  draft  of  shafts  and  mines  is 
presently  calculated  from  the  difference  of  pres- 
sures of  arbitrary  air  columns  (outside  and  inside) 
referred  to  one  of  the  mouths  of  the  workings.  The 
indicated  method  has  sufficient  accuracy  in  flat 
terrain.  The  mountainous  relief  of  the  region  of  a 
complex  of  underground  workings  of  a  hydroelec- 
tric station  requires  special  consideration,  since  it 
substantially  changes  the  temperature  regime  of 
slopes  and  intensifies  the  effect  of  the  natural  draft 
on  the  air  distribution  in  the  complex  network  of 
workings  and  operating  regimes  of  the  ventilators. 
The  method  presented  for  calculating  the  natural 
draft  pressure  drop  of  single  tunnels  reflects  the 
specific  characteristics  of  hydrotechnical  construc- 
tion in  mountainous  areas  and  for  the  first  time 
takes  into  account  the  direction  of  movement  of 
the  ventilation  flow.  For  calculating  the  natural 
draft  pressure  drop  of  a  complex  network  of  un- 
derground workings,  an  algorithm  was  developed 
which  makes  it  possible  to  calculate  the  air  distri- 
bution in  the  underground  complex  being  con- 
structed in  relation  to  a  number  of  technological 
and  natural  factors,  by  a  standard  program  on  a 
computer.  The  selection  of  the  types  and  arrange- 
ment of  the  ejector  fans  was  optimized  on  the  basis 
of  analysis  of  different  variants  of  the  air  distribu- 
tion. (Fish-PTT) 
W89- 12902 


SYSTEMATIZATION  OF  DAM  DEFORMA- 
TIONS ON  THE  BASIS  OF  RESULTS  OF  GEO- 
DETIC MEASUREMENTS. 

For  primary  bibliographic  entry  see  Field  8E. 
W89- 12905 


ANALYSIS      OF      THE      BEHAVIOR      AND 
STRENGTHENING  OF  LOCK  DOCK  WALLS. 

O.  D.  Rubin,  R.  V.  Umnova,  and  V.  E.  Ni. 


Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  8,  p  505-509,  February  1989.  2  fig,  1  tab,  3  ref. 

Descriptors:  *Locks,  'Concrete  testing,  Deforma-i 
tion,  Mechanical  failure,  Tensile  stress,  Tension, 
Cracks,  Reinforced  concrete,  Strength,  On-site  in- 
vestigations, Load  distribution,  Model  studies, 
Model  testing,  Economic  efficiency,  USSR, 
Canals,  Moscow  Canal. 

Chambers  of  dock-type  locks  with  solid  floors 
operating  over  a  long  period  of  time  can  accumu- 
late residual  deformations  of  the  top  of  the  wall 
sections  toward  the  chamber,  which  necessitates 
taking  measures  to  prevent  this  phenomenon. 
Cracks  form  in  the  reinforced  concrete  lock  walls, 
the  stresses  in  the  longitudinal  reinforcement  of  the 
zone  of  tension  can  reach  the  ultimate  values,  and 
the  concrete  of  the  face  can  have  increased  water 
absorption.  An  analysis  of  the  results  of  on-site 
observations  of  the  behavior  of  the  walls  of  the 
Moscow  Canal  locks  showed  the  need  for  an  ex- 
perimental substantiation  of  the  variant  of  strength- 
ening the  walls  with  the  installation  of  additional 
reinforcement  in  the  zone  of  tension.  Experimental 
investigations  of  scale  models  of  the  lock  walls 
were  performed  wherein  brief  static  loads  corre- 
sponding to  the  formation  of  inclined  cracks  and 
fracture  of  the  models  and  maximum  loads  ab- 
sorbed by  the  models  after  strengthening  were 
recorded.  Among  the  unfavorable  factors  promot- 
ing the  formation  of  cracks  in  walls  is  the  pro- 
nounced decrease  of  the  amount  of  longitudinal 
main  reinforcement  in  the  zone  of  the  construction 
joints.  Calculations  of  the  model  of  the  lock  wall 
showed  good  agreement  with  the  experiment.  The 
results  of  testing  the  models  showed  that  the 
method  of  strengthening  restoration  of  the  longitu- 
dinal reinforcement  and  performance  of  the  lock 
walls  on  the  face  side  by  installing  inclined  stirrups 
is  rather  preferable  both  with  respect  to  bearing 
capacity  and  with  respect  to  economical  indices. 
The  measures  on  strengthening  should  be  primarily 
directed  at  eliminating  the  causes  which  led  to  a 
decrease  in  reliability  of  the  structural  members. 
(Fish-PTT) 
W89-12909 


ACTTVE  MANAGEMENT  OF  AN  ARTIFICIAL 
ROCKY  COAST. 

Ministry   of  Transport   and   Public   Works,   The 
Hague  (Netherlands).  Tidal  Waters  Div. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-12945 


ANALYSIS  OF  THE  LINEAR  PROGRAMMING 
GRADIENT  METHOD  FOR  OPTIMAL 
DESIGN  OF  WATER  SUPPLY  NETWORKS. 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

A.  Kessler,  and  U.  Shamir. 

Water  Resources  Research  WRERAQ,  Vol.  25, 

No.  7,  p  1469-1480,  July  1989.  2  fig,  2  tab,  13  ref,  3 

append.  NSF  grant  CEE8408369. 

Descriptors:  'Network  design,  'Water  distribu- 
tion, 'Conveyance  structures,  'Linear  program- 
ming, Water  conveyance,  Systems  analysis,  Flow 
characteristics,  Mathematical  analysis,   Hydraulic 

design. 

A  theoretical  analysis  of  the  linear  programming 
(LP)  gradient  method  for  optimal  design  of  water 
distribution  networks  is  presented.  The  method 
consists  of  two  stages  that  are  solved  in  alteration: 
(1)  a  LP  problem  is  solved  for  a  given  feasible  flow 
distribution  and  (2)  a  search  is  conducted  in  the 
space  of  flow  variables,  based  on  the  gradient  of 
the  objective  function  (GOF).  A  matrix  formula- 
tion is  given  for  both  stages  using  graph  theory 
matrices.  It  is  shown  that  the  mathematical  expres- 
sion of  the  GOF  is  independent  of  the  choice  of 
the  sets  of  loops  and  paths  along  which  the  head 
constraints  are  formulated,  which  is  contrary  to  a 
previously  published  claim.  The  original  GOF  ex- 
pression is  shown  to  have  been  an  approximation 
of  the  steepest  direction,  but  still  gives  good  re- 
sults. The  search  procedure  is  improved  by  using 
the  projected  gradient  method.  (Author's  abstract) 
W89- 12974 


DIFFUSION  APPROXIMATION  FOR  EQUI- 
LIBRIUM DISTRIBUTION  OF  RESERVOIR 
STORAGE. 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
S.  G.  Buchberger,  and  D.  R.  Maidment. 
Water  Resources  Research  WRERAQ,  Vol.  25, 
No.  7,  p  1643-1652,  July  1989.  5  fig,  5  tab,  21  ref. 
USGS  contract  14-08-0001 -G 13 18. 

Descriptors:  'Reservoir  design,  'Storage  reser- 
voirs, 'Reservoir  capacity,  Mathematical  studies, 
Statistical  analysis,  Monte  Carlo  method,  Numeri- 
cal analysis. 

The  Fokker-Planck  equation  is  used  to  describe  the 
evolution  through  time  of  the  probability  density 
function  of  storage  levels  between  the  boundaries 
of  a  finite  reservoir.  Analytical  solutions  for  the 
equilibrium  density  function  are  obtained  under  the 
assumption  that  potential  storage  displacements  are 
independent  stationary  Gaussian  random  variables. 
The  potential  storage  displacement  represents  the 
change  in  storage  that  would  occur  during  a  unit 
time  interval  in  a  reservoir  of  infinite  capacity. 
Results  show  that  the  storage  density  function  is  a 
mixed  truncated  exponential  distribution  with  mass 
concentrations  on  the  lower  and  upper  boundaries 
corresponding  to  the  steady  state  probability  that 
the  reservoir  is  empty  or  full  respectively.  Param- 
eters of  the  equilibrium  storage  density  function 
are  computed  from  the  reservoir  capacity  and  the 
mean  and  variance/unit  time  of  the  potential  stor- 
age displacement.  A  dimensionless  parameter,  anal- 
ogous to  a  Peclet  number,  identifies  conditions  for 
which  the  finite  reservoir  effectively  behaves  as 
one  with  semi-infinite  capacity.  Analytical  solu- 
tions from  the  diffusion  approximation  show  excel- 
lent agreement  with  independent  estimates  of  the 
storage  distribution  function  obtained  using  proba- 
bility matrix  methods,  Monte  Carlo  simulation,  and 
numerical  methods.  (Author's  abstract) 
W89-12990 


EARTHQUAKE  ANALYSIS  OF  INTAKE- 
OUTLET  TOWERS  INCLUDING  TOWER- 
WATER-FOUNDATION-SOIL  INTERACTION. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

A.  Goyal,  and  A.  K.  Chopra. 
Earthquake  Engineering  and  Structural  Dynamics 
IJEEBG,  Vol.  18,  No.  3,  p  325-344,  April  1989.  8 
fig,  1  tab,  26  ref.  NSF  Grants  CEE-8401439  and 
CES-8719296. 

Descriptors:  'Dam  design,  'Earthquake  engineer- 
ing, 'Structural  engineering,  'Hydrodynamics, 
•Intake-outlet  towers,  Mathematical  analysis, 
Briones  Dam,  California. 

The  available  procedure  for  earthquake  analysis  of 
axisymmetric  intake-outlet  towers  was  extended  to 
towers  of  arbitrary  geometry,  but  with  two  axes  of 
plan  symmetry,  and  to  include  the  effects  of  tower- 
foundation-soil  interaction.  The  total  system  is  rep- 
resented as  four  substructures:  tower,  surrounding 
water,  contained  water  and  the  foundation  sup- 
ported on  flexible  soil.  The  substructure  represen- 
tation of  the  system  permits  use  of  the  most  effec- 
tive idealization  for  each  substructure.  An  example 
earthquake  response  analysis  demonstrates  the  re- 
sults obtained  from  the  analysis  procedure.  Com- 
putation times  for  the  complete  analysis  of  Briones 
Dam  Intake  Tower  (near  San  Francisco  Bay,  CA) 
for  six  cases  in  which  the  parameters  describing 
the  foundation  soil,  surrounding  water  and  inside 
water  were  varied,  ranged  from  4.9  to  9.4  sec  of 
CPU  time  on  an  IBM  3060  computer.  (Sand-PTT) 
W89- 13032 


ARCH  DAM  SYSTEM  IDENTIFICATION 
USING  VIBRATION  TEST  DATA. 

Houston  Univ.,  TX.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
S.  T.  Mau,  and  S.  Wang. 

Earthquake  Engineering  and  Structural  Dynamics 
IJEEBG,  Vol.  18,  No.  4,  p  491-505,  May  1989.  7 
fig,  2  tab,  22  ref.  NSF  Grant  ECE-8520599. 


220 


ENGINEERING  WORKS— Field  8 
Structures — Group  8A 


Descriptors:  *Model  studies,  *Arch  dams,  *Dam 
design,  'Structural  engineering,  'Vibration  testing, 
'Hydrodynamics,  Mathematical  analysis,  Santa 
Anita  Dam,  Morrow  Point  Dam. 

In  an  effort  to  study  the  dynamic  characteristics  of 
an  arch  dam  system  from  the  vibration  test  results, 
a  systematic  method  of  frequency-domain  system 
identification  was  developed.  The  governing  equa- 
tions for  system  identification  are  based  on  a  non- 
classical  model  superposition  method.  The  non- 
classical  model  was  derived  from  a  general  matrix 
formulation  of  the  dam  system.  The  conventional 
classical  model  formulation  becomes  a  special  case 
of  the  general  non-classical  formulation.  The 
model  parameters  of  the  non-classical  and  the  clas- 
sical formulation  are  to  be  identified.  The  system 
identification  method  includes  a  single-mode 
sweep  procedure  for  initial  parameter  estimation 
and  a  progressive  multiple-mode  parameter  identi- 
fication scheme  that  contains  an  information  crite- 
rion for  the  determination  of  the  optimal  number 
of  modes  to  be  included  in  the  identification  proc- 
ess. The  method  is  applicable  to  data  measured  at 
more  than  one  point  on  the  dam  and  to  data  that 
include  both  the  amplitude  response  and  the  phase 
response.  The  method  is  applied  to  the  vibration 
test  data  of  two  dams.  Based  on  the  results  of  these 
applications,  the  adequacy  of  the  classical  model 
and  the  non-classical  model  was  compared.  For  the 
two  arch  dam  data,  the  non-classical  solution  fit 
was  consistently  better  than  that  of  the  classical 
solution.  Comparison  of  data  from  the  Santa  Anita 
dam  in  California  and  the  Morrow  Point  dam  in 
Colorado  showed  a  small  discrepancy  between  the 
test  data  and  the  non-classical  solution  when  the 
reservoir  effect  is  present  which  suggests  the  pres- 
ence of  frequency  dependent  characteristics  of  the 
dam-foundation-reservoir  system  caused  by  the 
reservoir  effect.  (Sand-PTT) 
W89-13033 


WATER  PRESSURES  ON  RIGID  GRAVITY 
DAMS  WITH  FINITE  RESERVOIR  DURING 
EARTHQUAKES. 

Universidad  Autonoma  de  Puebla  (Mexico).  Es- 

cuela  de  Ingenieria  Civil. 

J.  Aviles,  and  F.  J.  Sanchez-Sesma. 

Earthquake  Engineering  and  Structural  Dynamics 

IJEEBG,  Vol.  18,  No.  4,  p  527-537,  May  1989  7 

fig,  10  ref. 

Descriptors:  'Gravity  dams,  'Dam  design,  'Earth- 
quake engineering,  'Structural  engineering,  'Hy- 
drodynamics, 'Reservoirs,  Mathematical  analysis. 

An  approximate  analytical  solution  is  presented  for 
earthquake-induced  hydrodynamic  pressures  on 
rigid  gravity  dams  with  a  finite  reservoir  and  in- 
compressible fluid.  Using  the  Treffitz-Mikhlin 
method,  the  solution  was  constructed  with  func- 
tion expansions  of  solutions  of  the  problem's  gov- 
erning equation  which  satisfy  boundary  conditions 
at  the  bottom  and  free  surface.  Unknown  coeffi- 
cients of  the  linear  combinations  were  obtained 
from  a  continuous  least-squares  treatment  of  the 
remaining  boundary  conditions  at  the  upstream 
dam  face  and  reservoir  wall.  Numerical  results  are 
presented  for  different  geometries  of  the  dam- 
water  and  wall-water  interfaces.  Out-of-phase 
motion  at  the  end  of  the  reservoir  is  considered. 
When  the  upstream  dam  face  and  reservoir  wall 
are  vertical,  the  known  solution  for  in-phase  dam 
and  wall  movement  is  recovered.  In  all  cases, 
pressure  distribution  depends  on  the  geometry  of 
the  upstream  dam  face.  (Sand-PTT) 
W89-13034 


EFFECTS  OF  CONCRETE  CRACKING  ON  THE 
EARTHQUAKE  RESPONSE  OF  GRAVITY 
DAMS. 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8F. 
W89-13035 


PROVISION  OF  RELIABILrrY  AND  ECONO- 
MY OF  MODERN  CONCRETE-FACED  ROCK- 
FILL  DAMS. 

Y.  P.  Lyapichev,  and  I.  N.  Ivaschenko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 


No.  10,  p  563-569,  April  1989.  3  fig,  2  tab,  12  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  9-15,  October  1988. 

Descriptors:  'Dams,  'Rockfill  dams,  'Earthquake 
engineering,  Concrete  construction,  Performance 
evaluation,  Reliability,  Construction  methods,  Cost 
analysis,  Low-head  hydroelectric  plants,  Dam  con- 
struction, USSR,  Latin  America,  United  States, 
Southeast  Asia,  Earth  dams,  Comparison  studies. 

During  past  10-15  yr,  construction  time  and  time  to 
bringing  low-head  hydroelectric  plants  online  has 
been  reduced  considerably  by  using  rockfill  dams 
with  a  concrete  facing  rather  than  earth-rock 
dams.  During  the  past  20  yr,  about  50  concrete- 
faced  rockfill  dams  with  a  height  greater  than  50  m 
have  been  built  worldwide  (mainly  in  Latin  Amer- 
ica, Southeast  Asia,  and  the  United  States).  Dams 
of  this  type  are  being  constructed  under  diverse 
natural  conditions,  including  rock  and  cohesive 
soil  foundations.  Of  particular  importance  is  the 
reliability  of  concrete  facings  and  the  dam  as  a 
whole  under  seismic  loads.  The  high  reliability  of 
this  type  of  dam  during  earthquakes  is  determined 
primarily  by  the  absence  of  water  saturation  of  the 
fill  soils  and,  consequently,  danger  of  their  lique- 
faction, as  well  as  by  the  favorable  hydrostatic 
surcharge  of  the  facing  and  body  of  the  dam.  A 
low  position  of  the  water  level  is  the  most  danger- 
ous in  terms  of  seismic  stability.  The  occasionally 
expressed  opinion  that  modern  rockfill  dams  have 
less  seismic  stability  than  rock-earth  dams  with 
clay  cores  is  completely  wrong.  The  main  techni- 
cal-economic advantages  of  concrete-faced  rockfill 
dams  compared  to  the  rock-earth  dams  with  clay 
cores  in  wide  use  in  the  Soviet  Union.  These 
advantages  include:  substantially  smaller  volume  of 
fill,  less  volume  and  construction  time  needed 
before  the  first  hydrostations  can  be  brought 
online,  technical  simplicity  and  convenience  in 
placing  dam  components,  greater  possibility  in 
using  inequigranular  mined  rock  without  grading 
and  intermediate  stockpiling,  smaller  cost  of  pre- 
paring the  rock  foundation,  greater  adaptability  to 
passing  flood  peaks  through  the  dam  during  con- 
struction, less  dependence  on  climatic  conditions 
when  placing  the  antiseepage  element,  and  ease 
and  accessibility  of  inspection  and  simplicity  of 
facing  repairs.  The  Salvajina  Dam  (Columbia,  148 
m)  illustrates  many  of  the  characteristics  of 
modern  high  earth  dams.  It  has  provided  reliable 
operation.  (Rochester-PTT) 
W89- 13098 


SEISMIC  STABILITY  OF  THE  HYDRAULIC- 
FILL  DAM  OF  THE  KAIRAKKUM  HYDRO- 
ELECTRIC STATION. 

V.  A.  Melent'ev,  N.  D.  Krasnikov,  V.  I.  Khor'kov, 
M.  P.  Pavchich,  and  T.  A.  Sozinova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  10,  p  570-573,  April  1989.  3  fig,  2  tab,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  15-18,  October  1988. 

Descriptors:  'Dams,  'Earth  dams,  'Earthquake 
engineering,  USSR,  Kairakkum  Hydroelectric  Sta- 
tion, Performance  evaluation,  Dam  construction, 
Construction  methods,  Hydraulic  fill,  Mathemati- 
cal analysis. 

The  hydraulic-fill  dam  of  the  Kairakkum  hydro- 
electric station  on  the  Syr  Darya  River  (Soviet 
Union),  with  a  maximum  height  in  the  channel 
section  of  28  m  and  a  crest  length  of  1200  m,  was 
constructed  in  1954-1955.  The  maximum  head  is  20 
m.  The  Kairakkum  dam,  which  has  an  upstream 
berm  of  stone  and  gravel-pebble  soil  and  a  thick 
downstream  drainage  berm  in  the  channel  part, 
was  hydraulically  filled  with  fine  and  medium  un- 
rounded sands.  The  upstream  slope  along  the 
entire  length  of  the  dam  was  reinforced  with  a 
layer  of  stone  with  a  size  up  to  1  m  at  a  thickness 
of  1.2  m,  placed  on  a  gravel  soil  bed  of  0.7-1.0  m 
thickness.  This  revetment  proved  sufficient  to 
withstand  wind  waves  with  the  design  height  up  to 
2.5  m.  Studies  in  1955  determined  the  dynamic 
stability  of  the  Kairakkum  dam's  water-saturated 
sands  in  a  vibrating  flume.  An  earthquake  occur- 
ring on  October  13,  1985  affected  3500  sq  km, 
including  the  region  of  the  dam.  Analysis  of  soil 
and  structure  damage  in  the  vicinity  resulted  in  an 


estimate  of  the  earthquake  intensity  in  Kairakkum 
and  at  the  site  of  the  hydrostation  at  8  on  the 
Richter  scale,  with  the  most  intense  ground  mo- 
tions in  the  range  of  dominant  frequencies  from  4 
to  6  Hz.  The  seismic  inertial  loads  on  the  dam  were 
determined  by  a  simplified  sliding-wedge  method 
and  the  seismic  stability  of  the  slopes  was  checked 
by  Mozhevitinov's  method.  The  resulting  data 
confirmed  that  the  seismic  stability  of  the  Kairak- 
kum dam  is  adequate.  (Rochester-PTT) 
W89-13099 


ARPA-SEVAN  TUNNEL. 

K.  A.  Babayan,  N.  V.  Dmitriev,  A.  M. 

Mardzhanyan,  V.  M.  Mostkov,  and  A.  V. 

Sarkisyan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  10,  p  574-583,  April  1989.  4  fig.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10,  p 

18-25,  October  1988. 

Descriptors:  'Tunnels,  'USSR,  'Tunnel  failure, 
Tunnel  linings,  Tunnel  construction,  Interbasin 
transfers,  Lake  Sevan,  Arpa  River,  Ekhegis  River, 
Rock  properties. 

Lake  Sevan,  one  of  the  world's  few  high-mountain 
freshwater  lakes,  is  located  in  the  northeastern  part 
of  Armenia  at  an  elevation  of  1916  m.  The  amount 
of  water  in  the  lake  in  its  natural  state  is  58.5  cu  m, 
with  a  surface  area  of  1416  sq  km  and  a  maximum 
depth  of  99  m.  The  lake  has  been  used  extensively 
for  irrigation  and  hydropower  since  the  1930s. 
Starting  in  1965,  however,  the  releases  from  the 
water  have  been  progressively  reduced  and  cur- 
rently an  effort  is  under  way  to  stabilize  the  lake 
level.  Part  of  this  effort  is  the  diversion  of  runoff 
from  the  Arpa  River  and  its  tributary  the  Ekhegis 
River  into  the  lake  via  a  tunnel.  The  construction 
of  this  tunnel  and  subsequent  problems  and  how 
they  were  managed  are  discussed  here.  The  Arpa- 
Sevan  tunnel  (actually  two  tunnels  of  48.4  km  total 
length  with  an  open  section  between)  is  unusual  in 
terms  of  its  length,  depth,  engineering-geological 
conditions,  the  presence  of  thick  faults,  high  gas 
pressures,  large  rock  pressure,  and  inflows  of  geo- 
thermal  waters.  The  extreme  depth  of  the  tunnel 
(maximum  depth  1230  m)  contributed  to  disturb- 
ance of  the  hydraulic  regime  of  the  tunnel.  Rock 
strength  and  deformability  decreased  and  move- 
ments and  rock  pressure  on  the  tunnel  lining  in- 
creased unpredictably.  Damage  of  the  tunnel  lining 
after  5  yr  on  less  than  10%  of  the  total  length  was 
not  considered  extreme  in  view  of  the  unusual 
conditions  present.  Only  5%  of  the  lining  needed 
to  be  totally  reconstructed.  Future  designs  should 
take  into  account  the  effects  of  saturation  on  rock 
properties.  Automated  monitoring  equipment 
should  be  used  in  tunnels  where  passage  of  water  is 
constant.  (Rochester-PTT) 
W89-13100 


HYDRAULIC  CALCULATION  OF  THE 
TRENCH  INTAKE  OF  THE  SPILLWAY  OF 
THE  KAPSK  RESERVOIR. 

For  primary  bibliographic  entry  see  Field  8B. 
W89-13101 

STREAM-DIRECTING  WORKS  OF  THE 
UPPER  POOL  OF  OVERFLOW  SPILLWAYS. 

For  primary  bibliographic  entry  see  Field  8B. 
W89-13102 

CALCULATION  OF  THE  STRESS-STRAIN 
STATE  OF  EARTH  STRUCTURES  WEAKENED 
BY  LOW-STRENGTH  INTERLAYERS. 

V.  V.  Skopetskii,  V.  S.  Deineka,  and  S.  I. 
Rybachishin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  10,  p  591-597,  April  1989.  3  fig,  10  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
10,  p  31-35,  October  1988. 

Descriptors:  'Hydraulic  engineering,  'Earth- 
works, 'Stress-strain  analysis,  Mathematical  equa- 
tions, Earth  dams,  Embankments,  Soil  properties, 
Ice  inclusions,  Cracks,  Interlayers. 
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Field  8— ENGINEERING  WORKS 
Group  8A — Structures 


Thin  layers  of  low-strength  material  often  are 
found  in  the  foundations  of  embankments  and 
dams,  dam  abutments,  and  other  objects.  Such 
interlayers  (despite  the  fact  their  thicknesses  can  be 
considerably  less  relative  to  the  characteristic  di- 
mensions of  the  structures)  have  a  substantial  effect 
on  the  stress-strain  state  (SSS)  of  the  soil  mass. 
With  a  decrease  of  strength  of  the  low-strength 
inclusions  (e.g.,  due  to  the  intrusion  of  water  into 
them  or  thawing)  or  increase  in  the  external  load 
applied  to  the  soil  medium,  considerable  deforma- 
tions develop  along  the  interlayer  (and  the  defor- 
mations above  and  below  the  interlayer  differ  sub- 
stantially among  themselves),  and  a  redistribution 
of  stresses  in  the  soil  medium  also  occurs.  Methods 
are  described  for  investigating  the  SSS  of  natural 
slopes,  underground  works,  structures  containing 
low-strength  and  melting  ice  inclusions,  extended 
cracks,  and  other  objects  weakened  by  long  and 
short  inclusions.  The  effect  on  the  SSS  of  the 
structure  of  the  coefficient  of  shear  rigidity  of  the 
interlayer  for  various  locations  of  the  inclusion  and 
its  various  operating  conditions  is  analyzed.  Both 
coefficient  of  shear  rigidity  of  the  interlayer  (r)  and 
the  operating  regimes  of  the  structure  have  a  sub- 
stantial effect  on  the  SSS  of  earth  structures.  Even 
under  the  effect  of  gravity  alone,  the  presence  of  a 
low-strength  interlayer  qualitatively  and  quantita- 
tively affects  the  SSS  of  the  structure.  In  turn,  a 
short  inclusion  in  the  upstream  pool  side  leads  to  a 
still  greater  increase  of  displacements  above  the 
interlayer  toward  the  upper  pool.  The  presence  of 
a  hydrostatic  surface  load  for  the  left  short  inclu- 
sion leads  to  the  formation  of  stress  concentration 
on  its  right  end.  For  a  long  inclusion,  the  formation 
of  a  zone  of  tensile  stresses  above  the  interlayer  is 
observed  near  the  left  foundation  of  the  dam 
during  filling  of  the  pool.  The  presence  of  a  long 
interlayer  leads  to  an  increase  of  settlement  of  the 
dam  crest.  In  all  operating  regimes  of  the  structure, 
a  discontinuity  of  the  fields  of  displacements  (Ux), 
components  of  the  stress  tensor  (delta  sub  x),  and 
other  characteristics  occurs  along  the  low-strength 
inclusion.  (Rochester-PTT) 
W89-13103 


USE  OF  MUSHY  CONCRETES  IN  CONSTRUC- 
TION OF  THE  INGURI  HYDROELECTRIC 
STATION. 

For  primary  bibliographic  entry  see  Field  8F. 
W89-13104 


EVALUATION  OF  THE  CONCRETE  QUALITY 
OF  THE  SAYANO-SHUSHENSKOE  DAM 
FROM  CORES. 

For  primary  bibliographic  entry  see  Field  8F. 
W89-13106 


STATIC  BEHAVIOR  OF  THE  SAYANO-SHU- 
SHENSKOE DAM  IN  THE  LAST  STAGES  OF 
FILLING  THE  RESERVOHt. 

E.  K.  Aleksandrovskaya. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  10,  p  607-612,  April  1989.  4  fig,  8  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  43-48,  October  1988. 

Descriptors:  'USSR,  'Concrete  testing,  'Dam 
construction,  'Concrete  dams,  Sayano-Shushens- 
koe  Dam,  Arch  dams,  Gravity  dams,  Dam  failure, 
Reservoirs,  Hydrostatic  loading,  Grouting,  Season- 
al variation,  Construction  joints. 

Monitoring  of  the  static  state  of  the  Sayano-Shu- 
shenskoe  Dam  (Soviet  Union)  by  onsite  observa- 
tions and  investigations  has  been  under  way  since 
the  start  of  construction.  The  rise  in  the  upper  pool 
level  (UPS)  in  1985  above  elevations  500-510  m 
was  marked  by  certain  previously  unobserved  phe- 
nomena characterizing  a  qualitatively  new  stage  of 
the  static  behavior  of  the  gravity-arch  dam.  These 
phenomena  included,  in  particular,  an  abrupt  open- 
ing of  the  contact  joint  under  the  upstream  face  of 
several  sections  of  the  dam  and  activation  of  seep- 
age processes  throughout  the  entire  stratum  of  the 
rock  foundation  and  bank  abutments.  Disturbance 
of  the  cohesion  at  the  concrete-rock  contact  oc- 
curred as  early  as  in  the  construction  period, 
before  filling  of  the  reservoir,  when  under  the 
upstream  face  of  three  of  the  five  monitored  sec- 


tions tensile  strains  were  observed.  Opening  of  the 
concrete-rock  contact  under  the  first  columns  of 
the  channel  sections  of  the  dam  at  an  elevation  of 
the  upper  pool  level  that  had  still  not  reached  the 
normal  pool  level  is  a  consequence  of  the  fact  that 
the  dam  annually  absorbed  the  increasing  hydro- 
static load  as  a  weakened  profile  having  offsetting 
zones  of  ungrouted  concrete.  Local  disturbance  of 
the  grout  curtain  under  the  channel  sections  of  the 
dam  can  be  established  on  the  basis  of  observations 
of  the  seepage  regime  in  the  rock.  Seepage  pres- 
sure in  the  body  of  the  dam  is  observed  both  in  the 
construction  joints  extending  to  the  upstream  face 
of  the  structure  and  in  the  massive  concrete  of  the 
first  column.  The  pressure  decreases  somewhat 
with  expansion  of  the  concrete,  creating  an  addi- 
tional reserve  of  compression  near  the  upstream 
face.  Seasonal  opening  of  joints,  observed  to  a 
depth  of  1.5  m  from  the  downstream  face,  has  a 
noticeable  effect  on  stresses  near  this  face.  The 
values  of  stresses  near  the  downstream  face  are  less 
than  were  calculated,  because  the  measurement 
points  specified  under  the  assumption  of  construct- 
ing the  dam  full  profile  were  in  the  offset  concrete. 
More  detailed  investigations  will  be  needed  to 
more  accurately  evaluate  the  state  of  the  dam  in 
the  last  stage  of  filling  the  of  the  reservoir.  (Roch- 
ester-PTT) 
W89-13107 


LEAST-COST  DESIGN  OF  AQUEDUCT  SYS- 
TEMS. 

Iowa  Univ.,  Iowa  City.  Inst,  for  Economic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-13128 


CONVEYANCE  AND  STORAGE  OF  PURIFIED 
WATER. 

For  primary  bibliographic  entry  see  Field  5F. 
W89- 13225 


REAERATION  AT  LOW-HEAD  STRUCTURES: 
PRELIMINARY  RESULTS. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic   entry  see   Field   5G. 
W89- 13236 


GROUND  WATER  MANAGEMENT  PLAN  FOR 
THE  CONSTRUCTION  OF  THE  BONNEVDLLE 
NAVIGATION  LOCK. 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field   5G. 

W89-13252 
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NUMERICAL      FLOW      SIMULATIONS      IN 
FRANCIS  TURBINES. 

Sulzer-Escher  Wyss  Ltd.,   Zurich  (Switzerland). 
For  primary  bibliographic  entry  see  Field  8C. 
W89-12403 


BED-SURFACE  SIZE  CHANGES  IN  GRAVEL- 
BED  CHANNEL. 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-12412 


SIMPLE      GROUNDWATER      LABORATORY 
MODELS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Div.  of  Engineering  Fundamentals. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-12417 


ESTIMATION  OF  SHTATION  OF  THE  TER- 
EBLYA-RIKA  HYDROELECTRIC  STATION 
RESERVOIR. 

For  primary  bibliographic  entry  see  Field  2J. 
W89- 12471 


GLACIAL  WATERS,  CARRIAGE  OF  SOLID 
MATERIALS  AND  DECANTATION  IN 
HYDRO-ELECTRICITY  (EAUX  GLACIAIRES, 
TRANSPORTS  SOLIDES  ET  DECANTATION 
EN  HYDRO-ELECTRICITE). 
Grande  Dixence  Societe  Anonyme,  Sion  (Switzer- 
land). 

A.  Bezinge,  and  R.  Aeschlimann. 
Houille  Blanche  HOBLAB,  Vol.  1989,  No.  3-4,  p 
247-256,   1989.   12  fig,  21   ref.  English  summary. 

Descriptors:  'Hydroelectric  plants,  'Trap  efficien- 
cy, 'Flow  control,  'Glacial  sediments,  'Sediment 
transport,  'Hydraulic  machinery,  'Intakes,  Sand, 
Gravel,  River  flow,  Water  level  fluctuations, 
France,  Compensating  reservoirs,  Settling  basins. 

Grande  Dixence  S.A.,  is  a  large  hydroelectric 
scheme  in  the  mountains  of  France.  It  was  built 
from  1953-1965  and  has  been  in  operation  since.  It 
has  27  sand  and  gravel  traps  of  the  GD-EdF  type, 
10  gravel  traps,  and  11  classical  sand  traps.  This 
study  presents  a  synthesis  of  trap  experiments  as 
well  as  those  made  on  an  original  floating  water 
intake  of  a  compensating  basin  with  a  water  level 
variation  of  30  meters.  Finally,  the  actual  concep- 
tion of  a  river  water  intake  and  sand  trap  with  a 
transverse  throughflow  is  presented  with  possible 
future  improvements  on  sand  traps.  (Author's  ab- 
stract) 
W89-12889 


CALCULATION  OF  RESERVOIR  SHTATION. 
For  primary  bibliographic  entry  see  Field  2J. 
W89- 12903 


ESTIMATION  OF  SNOWDRIFT  FHXING  OF 
SECTIONS  OF  EARTH  CANALS. 

S.  I.  Kuts. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.   8,  p  499-501,  February   1989.   2  fig,  2  ref. 

Descriptors:  'Hydraulic  structures,  'Snowdrift, 
'Drifting  snow,  'Canal  design,  'Snow  manage- 
ment, Statistical  analysis,  Field  tests,  Wind  veloci- 
ty, Snow  accumulation,  Snow  removal,  Canal  con- 
struction, USSR. 

The  practice  of  operating  existing  hydraulic  engi- 
neering complexes  under  conditions  of  a  harsh 
climate,  such  as  in  the  Soviet  Union,  has  revealed  a 
number  of  difficulties  in  delivering  water  along 
open  earth  canals  in  the  winter.  Snowdrifts  in  the 
channel  of  canals  are  the  cause  of  some  difficulties, 
and  their  role  in  creating  emergency  situations  on 
operating  cascades  depend  on  the  physiographic 
conditions  of  the  region  and  design  characteristics 
of  the  hydraulic  structures.  It  was  established  from 
statistical  analysis  of  the  data  of  field  measurements 
of  snowdrift  filling  of  the  sections  of  canals  that 
the  surface  of  the  snowdrifts  coincides  with  the 
line  of  the  axial  component  of  the  zero  speed  of  the 
snow-wind  flow.  The  line  of  zero  speeds  is  the 
boundary  of  snow  accumulation  in  the  channel. 
Maximum  snowdrift  filling  of  canal  sections  will  be 
observed  when  the  area  of  the  eddy  zone  is  filled 
to  the  line  of  the  zero  speeds.  The  characteristics 
of  the  limits  of  snowdrift  filling  of  canal  sections 
obtained  made  it  possible  to  develop  relations  for 
calculating  the  main  parameters  of  snow  deposits. 
The  maximum  snowdrift  filling  of  the  channel 
along  the  line  of  zero  speeds  is  observed  only  in 
winters  with  long  snowstorm  cycles  with  a  high 
value  of  snow  transport.  For  equal  volumes  of 
driftage  the  maximum  quantity  of  snow  is  deposit- 
ed in  sections  located  in  a  deep  cut  and  the  mini- 
mum in  sections  located  in  fill.  The  practical  use  of 
the  rapid  method  of  determining  snowdrift  filling 
of  canal  sections  enables  solving  in  principle  the 
problem  of  the  expediency  of  further  detailed  cal- 
culations of  probable  snowdrift  filling  and  need  for 
planning  and  designing  snow-protection  means  or 
mechanized  snow  removal.  (Fish-PTT) 
W89-12907 


FLOW  OVER  SIDE  WEIRS  IN  RECTANGULAR 
AND  CIRCULAR  CHANNELS. 

Technical  Univ.  of  Istanbul  (Turkey).  Dept.  of 
Civil  Engineering. 


222 


ENGINEERING  WORKS— Field  8 


A.  Uyumaz. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  8/9,  p  739-746,  1989.  5  fig,  11  ref. 

Descriptors:  'Hydrodynamics,  'Channel  morphol- 
ogy, 'Side  weirs,  'Hydraulics,  'Weirs,  'Channel 
flow,  'Model  studies,  Flow,  Numerical  models, 
Rectangular  channels,  Circular  channels,  Dis- 
charge capacity,  Error  analysis. 

Numerical  models  of  flow  over  side  weirs  in  rec- 
tangular and  circular  channels  are  obtained  in  dia- 
grammatic form  for  practical  use.  It  is  shown  that 
rectangular  channel  side  weir  procedures  cannot 
be  used  for  obtaining  approximate  water  surface 
profiles  along  side  weirs  of  circular  channels.  The 
length  of  the  side  weir  in  a  rectangular  channel 
must  be  longer  than  that  of  the  side  weir  in  a 
circular  channel  for  the  same  discharge  capacity 
for  both  of  the  side  weirs.  If  rectangular  channel 
side  weir  procedures  are  used  for  obtaining  the 
approximate  surface  profile  along  side  weirs  in 
circular  channels,  the  error  in  the  length  of  the 
weirs  is  90%  for  p/D  =  0.10,  to  10  for  pD  =  0.90. 
(Miller-PTT) 
W89-13051 


HYDRAULIC  PERFORMANCE  AND  CON- 
TROL OF  POLLUTANTS  DISCHARGED 
FROM  A  COMBINED  SEWER  STORAGE 
OVERFLOW. 

Manchester  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89- 13052 


HYDRAULIC  CALCULATION  OF  THE 
TRENCH  INTAKE  OF  THE  SPILLWAY  OF 
THE  KAPSK  RESERVOIR. 

O.  V.  Tokmadzhyan,  R.  G.  Martirosyan,  V.  U. 
Petrosyan,  and  P.  A.  Vartanyan. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  10,  p  583-586,  April  1989.  5  fig,  10  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
10,  p  28-30,  October  1988. 

Descriptors:  'USSR,  'Design  criteria,  'Hydraulic 
design,  'Intakes,  'Spillways,  Cost  analysis,  Differ- 
ential equations,  Kapsk  Reservoir,  Construction 
methods,  Rock  excavation. 

The  Kapsk  reservoir  (Soviet  Union)  is  being  con- 
structed on  the  Akhuryan  River  for  irrigating 
17,800  ha  and  to  provide  water  to  the  Akhuryan, 
Ani,  Tala,  and  Artik  regions.  The  emergency  spill- 
way of  the  reservoir  comprises  a  rectangular 
trench  with  a  three-sided  entry  of  the  flow.  The 
length  of  the  trench  intake  is  46  m;  the  width  at  the 
start  of  the  spillway  is  4  m  and  at  the  outlet  8  m. 
The  slope  of  the  trench  is  0.091.  The  trench  flows 
into  a  prismatic  discharge  canal  consisting  of  three 
sections  of  320  m,  150  m,  and  100  m  length.  A 
method  of  calculation  was  developed  for  a  side- 
channel  spillway  in  which  a  computer  was  em- 
ployed for  the  direct  integration  of  the  differential 
equation  of  nonuniform  flow  with  a  variable  dis- 
charge. Geological  conditions  uncovered  during 
site  investigations  suggested  that  there  would  be 
considerable  savings  if  the  bottom  could  be  raised 
in  the  lower  end  of  the  trench  intake  by  1  m,  thus 
reducing  excavation  along  the  entire  length  of  the 
320-m  stretch  of  the  canal.  To  do  this,  however, 
would  result  in  a  reduction  of  the  slope,  possibly 
drowning  the  trench.  Using  the  previously  devel- 
oped equation  it  was  determined  that  the  maximum 
discharge  of  278.3  cu  m/sec  could  be  passed 
through  the  spillway  even  if  the  bottom  of  the  is 
raised  by  1  m.  Because  this  modification  in  design 
was  possible,  rock  excavation  requirements  were 
reduced  by  4000  cu  m,  saving  12,000  rubles.  Over- 
all, hydraulic  investigations  contributed  to  savings 
of  32,000  rubles  on  the  Kapsk  Reservoir  project. 
(Rochester-PTT) 
W89-13101 


STREAM-DIRECTING      WORKS      OF      THE 
UPPER  POOL  OF  OVERFLOW  SPILLWAYS. 

N.  A.  Petrov,  and  N.  G.  Zubkova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  10,  p  587-591,  April  1989.  4  fig,  1  tab,  5  ref. 


Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  28-30,  October  1988. 

Descriptors:  'Spillways,  'Hydraulic  design,  'Con- 
trol flumes,  Hydraulic  engineering,  USSR,  Design 
criteria,  Nomograms. 

The  stream-directing  elements  in  the  upper  pool 
are  one  of  the  elements  of  transition  of  the  spill- 
ways to  a  non-overflow  earth  dam  or  bank.  Their 
main  purpose  is  to  provide  a  uniform  approach  of 
the  flow  along  the  spillway  front  and  to  protect 
the  upstream  slopes  of  an  earth  dam  and  the 
bottom  of  the  headwater  canal  from  erosion. 
Among  the  diversity  of  stream-directing  works, 
four  main  types  can  be  distinguished:  (1)  with  a 
submerging  wall,  sometimes  with  a  curved  free 
pier,  (2)  with  a  flank  wall,  (3)  with  a  free  stream- 
directing  wall  extending  beyond  the  limits  of  the 
upstream  slope  of  the  earth  dam,  and  (4)  with 
oblique  walls  (when  overflow  spillways  are  locat- 
ed in  canals).  For  a  preliminary  selection  of  the 
type  of  stream-directing  works  on  the  basis  of 
hydraulic  conditions  in  the  upper  pool,  the  dia- 
gram proposed  by  V.  G.  Ryl'kov  can  be  employed. 
This  diagram  can  evaluate  the  data  of  investiga- 
tions of  the  capacity  of  extreme  outlets,  water 
pressure  on  the  transition  walls,  and  distribution  of 
velocities  before  the  spillway.  In  the  diagram  the 
column  is  found  for  the  value  H/T  (H  =  head  at 
the  spillway  crest,  T  =  H/P,  where  P  is  the  height 
of  the  sill)  and,  within  it,  the  line  for  the  ratio  Bl/ 
T  (where  Bl  is  the  width  of  the  part  of  the  section 
spanned  by  non-overflow  structures  on  the  side  of 
the  stream-directing  works  being  designed).  The 
Ryl'kov  method  provides  a  preliminary  assess- 
ment, but  further  details  are  typically  needed  to 
evaluate  real  schemes.  Some  of  the  additional  anal- 
yses needed  are  discussed  here,  including  the 
values  of  the  relative  discharge  characteristic,  no- 
mograms for  determining  the  relative  pressure  on 
the  bottom,  and  velocity  calculations.  (Rochester- 
PTT) 
W89-13102 


PROSPECTS  OF  USING  RECONSTRUCTED 
LOW-HEAD  HYDROELECTRIC  STATIONS  AS 
HYDROELECTRIC  STATIONS/PUMPED 

STORAGE  STATIONS. 

For  primary  bibliographic  entry  see  Field  8C. 
W89-13105 


SAND  TRANSPORT  EM  TEXAS  TIDAL  INLET. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-13120 


ESTFLUENCE  OF  VESSEL  MOVEMENTS  ON 
STABDLrrY  OF  RESTRICTED  CHANNELS. 

Louisiana    Ports    and    Waterways    Inst.,    Baton 

Rouge,  LA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-13121 


REAERATION  AT  LOW-HEAD  STRUCTURES: 
PRELIMINARY  RESULTS. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry   see  Field   5G. 

W89-13236 
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NUMERICAL  FLOW  SEMULATIONS  EN 
FRANCIS  TURBENES. 

Sulzer-Escher  Wyss  Ltd.,  Zurich  (Switzerland). 
E.  Gode,  and  R.  Cuenod. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  5,  p  17-21,  May  1989.  4 
fig,  9  ref. 

Descriptors:  'Numerical  analysis,  'Flow,  'Tur- 
bines, 'Computer  programs,  'Hydraulic  machin- 
ery, 'Simulation,  Mathematical  models,  Friction, 
Rotational  flow,  Profiles,  Cavitation,  Viscosity, 
Compressibility. 

The  results  of  numerical  flow  analysis  in  the 
runner  of  a  Francis  turbine  are  presented.  A  three- 
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dimensional  Euler  computing  program  was  used, 
which  takes  no  account  of  friction  but  calculates 
the  flow  on  a  rotational  basis.  It  is  shown  that,  in 
many  cases,  flow  phenomena  in  Francis  turbines 
can  be  understood  only  by  a  complex  three-dimen- 
sional presentation  of  numerical  results.  The  flow 
simulation  method  presented  for  use  with  hydrau- 
lic machines  can  be  summarized  as  follows:  it  is  a 
finite  volume  technique;  it  uses  a  time  stepping 
method;  it  has  an  explicitly  formulated  numerical 
scheme;  it  uses  an  artificial  viscosity;  and,  it  uses  an 
artificial  compressibility.  As  a  check  on  the  accura- 
cy of  the  theoretical  results,  measurements  were 
carried  out  on  a  model  Francis  turbine  using  a 
three-dimensional  laser-2-focus  measurement  tech- 
nique for  comparison  with  the  flow  computations. 
The  computed  velocity  triangles  correspond  well 
with  the  actual  flow  measurements,  both  at  the 
runner  inlet  and  outlet.  (Doria-PTT) 
W89- 12403 


DEVELOPMENTS  FN  THE  DESIGN  OF 
WATER  TURBEMES. 

Ljubljana  Univ.  (Yugoslavia).  Faculty  of  Mechani- 
cal Engineering. 
F.  Schweiger,  and  J.  Gregori. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  5,  p  23-26,  May  1989.  3 
fig,  5  ref. 

Descriptors:  'Hydraulic  machinery,  'Turbines, 
•Design  criteria,  'Civil  engineering,  Economic  as- 
pects, Cavitation,  Surveys,  Estimating,  Hydraulic 
design. 

The  need  to  exploit  the  still  considerable  reserve  of 
water  for  supply  and  hydropower  is  well  recog- 
nized. To  develop  hydro  energy  economically,  the 
correct  type  of  turbine  must  be  selected.  The  selec- 
tion of  the  turbine  type  presents  both  economic 
and  design  problems.  The  positioning  of  the  tur- 
bine runner  is  closely  associated  with  the  cavita- 
tion phenomenon  and  the  extent  of  civil  works. 
This  problem  is  of  particular  importance  if  a  selec- 
tion between  two  different  types  of  turbines  has  to 
be  made.  Such  a  situation  could  occur  at  the 
boundary  between  Francis  and  Kaplan  designs,  or 
if  a  choice  between  Kaplan  and  bulb  designs  is 
under  consideration.  The  positioning  of  the  turbine 
unit  and  its  effect  on  cavitation  is  particularly 
sensitive  if  an  axial  turbine  is  to  be  selected.  Bulb 
turbines  have  some  advantages  over  conventional 
Kaplan  turbines  because  the  through  flow  is,  in 
most  cases,  larger;  therefore  a  higher  specific  speed 
can  be  achieved.  In  addition,  the  use  of  bulb  tur- 
bines usually  allows  for  less  extensive  civil  works, 
thus  reducing  the  cost  of  the  plant.  To  obtain  an 
overview  of  the  problem,  a  graph  is  presented  as 
an  up-to-date  design  approach  for  all  types  of 
water  turbines.  (Doria-PTT) 
W89-12404 


SCALE  EFFECTS  EM  BULB  TURBESES. 

Neyrpic,  Grenoble  (France). 

J.  Tadel. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  5,  p  28-30,  May  1989.  5 

fig,  2  tab,  8  ref. 

Descriptors:  'Hydraulic  machinery,  'Turbines, 
♦Scale  factor,  Model  studies,  Mathematical  analy- 
sis, Reynolds  number. 

A  correct  determination  of  scale  effect  is  of  great 
importance  for  low  head  turbines,  and  especially 
for  bulb  units.  Precise  measurements  of  flow  and 
efficiency  are  generally  impossible,  but  compari- 
sons of  model  and  prototype  power  output  show  a 
significant  discrepancy  between  the  real  scale  ef- 
fects and  those  calculated  with  classical  formulae 
(such  as  the  Hutton  formula)  applied  to  the  point 
of  optimal  efficiency.  Scale  effect  has  been  calcu- 
lated by  the  empirical  method,  in  a  so-called  point 
by  point  manner.  This  method  gives  realistic 
values,  but  is  not  very  satisfactory  from  the  theo- 
retical point  of  view.  A  procedure  giving  a  correct 
evaluation  of  scale  effect  based  on  a  more  accurate 
technical  analysis  was  therefore  pursued.  A  proce- 
dure to  evaluate  the  scale  effect  for  bulb  turbine 
units  is  presented  and  examined  with  regard  to 
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model  and  prototype  tests.  These  results  are  to  be 
studied  and  discussed  by  the  IEC,  and  compared 
with  other  data.  It  is  hoped  that  this  collaboration 
will  lead  to  a  better  knowledge  of  the  scale  effects 
in  bulb  turbines.  (Doria-PTT) 
W89- 12405 


KAPLAN  AND  PROPELLER  TURBINE  SET- 
TING. 

Monenco  Consultants  Ltd.,  Montreal  (Quebec). 
J.  L.  Gordon. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  5,  p  33-36,  May  1989.  2 
fig,  2  tab,  16  ref. 

Descriptors:  'Hydraulic  machinery,  'Turbines, 
•Estimating  equations,  'Costs,  Concretes,  Power- 
plants,  Economic  aspects,  Hydroelectric  plants. 

Data  for  both  horizontal  and  vertical  axis  Kaplan 
and  propeller  units  were  analyzed  to  obtain  formu- 
lae relating  the  basic  parameters  associated  with 
such  units.  The  equations  can  be  used  for  rapid 
determination  of  the  basic  parameters  associated 
with  horizontal  axis  turbines,  namely  the  throat 
diameter,  setting  of  the  unit,  and  the  powerhouse 
concrete  volume.  For  such  units,  most  manufactur- 
ers are  now  providing  equipment  quotations  for  all 
the  electromechanical  components.  Using  an  esti- 
mate for  the  powerhouse  concrete,  it  is  thus  possi- 
ble to  determine  rapidly  the  cost  associated  with 
the  powerplant.  With  knowledge  of  the  relation- 
ship between  turbine  throat  diameter  and  unit  set- 
ting, it  is  possible  to  provide  manufacturers  with 
additional  data  for  selection  of  the  unit.  For  exam- 
ple, if  rock  at  the  powerhouse  site  is  low,  this 
could  favor  selection  of  a  smaller  diameter  deep  set 
unit.  High  rock,  or  dewatering  difficulties  could 
favor  selection  of  a  large  diameter,  high  set  unit. 
The  equations  should  be  confined  to  preliminary 
estimates.  These  equations  should  not  be  used  to 
establish  a  setting  for  the  turbine  without  the  use  of 
model  tests  to  determine  turbine  sigma,  plant 
sigma,  and  protection  against  cavitation.  (Doria- 
PTT) 
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SOLVING  PROBLEMS  OF  MICRO  HYDRO 
DEVELOPMENT  IN  NEPAL. 

Schweizerische  Kontaktstelle  Angepasste  Technik, 

Sankt  Gallen. 

U.  Meier,  and  A.  Arter. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  6,  p  9-11,  June   1989. 

Descriptors:  'Nepal,  'Hydroelectric  power,  'De- 
veloping countries,  'Technology  transfer,  Me- 
chanical engineering,  Turbines,  Planning,  Mainte- 
nance, Decision  making. 

In  1960,  the  Swiss  technical  cooperation  agency 
Helvetas  established  the  first  mechanical  workshop 
in  Nepal,  to  create  a  basic  industrial  infrastructure. 
Today,  this  workshop  is  a  mechanical  engineering 
company  with  170  employees  and  is  among  the 
largest  enterprises  in  Nepal,  named  BYS  (Balaju 
Yantra  Shala  P  (Ltd)).  In  the  early  1970s,  the 
company  started  to  develop  a  simple  water  turbine. 
SKAT,  the  Swiss  Centre  for  Appropriate  Technol- 
ogy, is  collaborating  with  BYS  mainly  in  the  field 
of  micro  hydro  technology  and  has  been  involved 
in  turbine  development  activities  over  a  long 
period  of  time.  The  achievements  which  have  been 
made  to  date  were  possible  because  of  the  com- 
bined efforts  of  local  industry,  government  agen- 
cies, local  planners  and  contractors,  village  com- 
munities, donor  agencies,  foreign  consultants,  and 
equipment  suppliers.  Future  activities  do  not  seem 
to  be  necessarily  assured  because  of  the  risk  of  one 
or  several  elements  in  the  chain  of  cooperation 
failing.  The  likelihood  is  that  one  or  several  of 
those  involved  may  not  continue  to  have  the  ca- 
pacity, the  means,  or  the  motivation  to  carry  on. 
An  account  is  given  of  problems  which  have  been 
encountered,  and  future  developments  were  rec- 
ommended. (Author's  abstract) 
W89- 12407 


CLASSIFYING     AND     SELECTING     SMALL 
HYDRO  SCHEMES. 


Halcrow  (William)  and  Partners,  Swindon  (Eng- 
land). 

E.  M.  Gosschalk,  and  M.  Bristol. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  6,  p  12-13,  June   1989. 

Descriptors:  'Costs,  'Hydroelectric  power,  'Plan- 
ning, 'Site  selection,  Classification,  Automation, 
Computers,  Dams,  Maps,  Civil  engineering,  Indo- 
nesia, Energy,  Economic  aspects,  Capital  costs, 
Rate  of  return. 

A  system  for  the  classification  and  selection  of 
hydropower  schemes  is  described,  which  was  de- 
vised for  the  preliminary  selection  of  small  hydro 
projects  in  eastern  Indonesia.  The  system  is 
thought  to  be  comprehensive,  flexible,  and  practi- 
cal. It  could  easily  be  adapted  to  larger,  similar,  or 
smaller  projects  in  other  geographical  regions,  and 
is  suitable  for  presentation  by  computer.  It  can  be 
used  at  reconnaissance,  prefeasibility,  or  feasibility 
levels  of  evaluation.  The  system  devised  is  set  out 
in  a  table,  in  which  30  characteristics  relevant  to 
classification  are  listed.  The  measurement  of  some 
of  these  characteristics  is  inherent  in  the  measure- 
ment of  others.  Of  the  30,  only  14  or  fewer  need  to 
be  considered  in  the  selection  of  a  site.  It  should  be 
noted  that,  to  appraise  the  relative  merits  of  a  site, 
the  most  promising  scheme  possible  at  that  site  has 
to  be  identified  in  outline  and  then  evaluated.  The 
most  promising  scheme  is  taken  to  be  that  with  the 
highest  net  present  value.  To  make  a  full  appraisal 
of  schemes  of  interest,  other  or  all  items  may  be 
consulted,  some  helping  to  explain  the  values  of 
others;  for  example,  long  access,  or  transmission 
lines  or  geological  difficulties  would  help  to  ex- 
plain high  cost.  On  the  project  for  which  it  was 
devised,  the  system  led  to  the  selection  of  six 
schemes  for  full  feasibility  studies  from  the  15  sites 
studied  at  reconnaissance  and  prefeasibility  level. 
(Doria-PTT) 
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BELT-DRIVEN  STRAFLO  UNITS  FOR  A 
SMALL  LOW-HEAD  SCHEME. 

Ateliers  de  Constructions  Electriques  de  Charleroi 

(Belgium). 

X.  Coumans,  and  B.  Fontaine. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  6,  p  17-20,  June  1989.  4 

fig,  7  ref. 

Descriptors:  'Electrical  equipment,  'Turbines, 
'Powerplants,  Belgium,  Cost  analysis,  Perform- 
ance evaluation,  Economic  aspects,  Costs,  Mainte- 
nance costs,  Pumped  storage,  Dams,  Locks,  Gates. 

The  cost-effectiveness  of  ultra  low  head  hydro 
stations  can  be  improved  by  the  use  of  gearing;  belt 
transmission  is  one  of  the  simplest  types  of  speed 
increaser.  Straflo(R)  turbine  sets  have  been  con- 
nected to  belt-driven  generators  at  a  5  MW  power 
station  in  Belgium.  This  arrangement  results  in 
compact  units  with  high  performance  reliability 
and  low  maintenance  costs.  The  equipment  de- 
scribed achieves  high  performances,  and  a  high 
level  of  reliability.  It  is  quiet  in  operation,  and  is 
able  to  absorb  any  sudden  torque  variations.  Gear 
deterioration  often  results  from  repeated  severe 
overloading,  either  caused  by  shocks  from  the 
turbine  or  from  the  grid.  A  belt  transmission 
system  requires  no  special  maintenance.  The  re- 
placement of  the  belt  can  be  carried  out  in  less  than 
a  day,  without  any  dismantling.  The  mean  time 
between  failure  of  a  belt  drive  is  of  the  same  order 
as  that  of  a  gearbox.  However,  its  replacement  is 
much  less  costly  and  the  delivery  time  is  also  much 
shorter.  The  Grands  Malades  power  station  has 
been  in  operation  for  several  months,  and  has 
operated  satisfactorily.  Performance  tests  have 
been  conducted  on  the  units  and  the  results  have 
exceeded  the  guaranteed  ratings.  The  belt-trans- 
mission has  proved  to  have  a  number  of  advan- 
tages compared  with  competitive  systems.  (Doria- 
PTT) 
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MAPPING    TECHNIQUES    TO    CUT    SMALL 
HYDRO  COSTS. 

Balfour  Beatty  Engineering  Ltd.,  Kent  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
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TEMPERATURE  CONTROL  OF  THRUST 
BEARINGS  WITH  ELASTIC  METAL-PLASTIC 
SEGMENTS. 

A.  E.  Aleksandrov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  395-402,  January  1989.  4  fig,  1  tab,  3  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitelstvo, 
No.  7,  p  22-27,  July  1988. 

Descriptors:  'Hydraulic  turbines,  'Hydraulic  ma- 
chinery, 'Temperature  control,  'Friction,  'Hydro- 
electric plants,  Thermal  conductivity,  Elastic  prop- 
erties, Sensors,  Electrical  equipment,  Maintenance, 
Plastics. 

The  thrust  bearings  of  turbine-generator  units  have 
been  modernized  with  replacement  of  the  babbit- 
ted segments  by  elastic  metal-plastic  (EMP)  seg- 
ments with  a  fluoroplastic  coating  of  the  friction 
surfaces,  and  are  presently  used  at  the  majority  of 
hydroelectric  stations  in  the  Soviet  Union.  The  use 
of  EMP  segments  in  thrust  bearings  make  it  possi- 
ble to  considerably  increase  the  operating  reliabil- 
ity and  to  completely  eliminate  abnormal  damages 
of  the  bearings.  Testing  showed  that  the  tempera- 
ture on  the  friction  surfaces  does  not  substantially 
change  if  the  areas  of  the  friction  surfaces  remain 
approximately  equal.  The  temperature  of  the  body 
of  the  EMP  segments  decreases  in  comparison 
with  the  usual  segments  by  as  much  as  30  degrees 
due  to  the  worse  thermal  conductivity  of  fluoro- 
plastic. The  experience  of  operation  and  investiga- 
tions showed  that  as  a  result  of  the  increased  life  of 
the  EMP  segments  and  their  other  positive  fea- 
tures, the  existing  temperature  monitoring  with 
placement  of  the  sensors  20-30  millimeters  from 
the  working  surface  is  sufficient  for  timely  detec- 
tion of  disturbances  on  the  working  surface  of  the 
segments.  In  bearings  under  a  specific  load  of  more 
than  7  MPa  the  temperature  sensors  both  for  visual 
monitoring  and  for  protection  should  be  installed 
in  all  segments,  regardless  of  their  number  and 
type  of  bearing.  Measurement  and  recording  of  the 
temperature  of  the  EMP  segments  from  the  visual 
monitoring  sensors  should  be  carried  out  regularly 
at  least  three  times  a  day.  During  the  first  start 
after  maintenance  or  inspection  the  bearing  should 
be  continuously  monitored  until  steady  values  of 
the  temperature  are  obtained  under  the  full  load  of 
the  generator.  (Fish-Pi  1) 
W89- 12464 


ADMISSIBILITY  OF  DEVIATING  FROM  THE 
THOMA  CRITERION  WHEN  DESIGNATING 
THE  CROSS-SECTIONAL  AREA  OF  SURGE 
TANKS. 

G.  I.  Krivchenko. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  403-409,  January  1989.  3  fig,  4  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitelstvo,  No.  7, 
p  27-30,  July  1988. 

Descriptors:  'Surge  tanks,  'Hydroelectric  plants, 
•Power  head,  'Hydraulic  engineering,  'Hydraulic 
models,  Cross-sections,  Diversion  channels,  Regu- 
lated flow,  Automation,  Electrical  equipment,  Hy- 
draulic design. 

According  to  the  existing  practice  of  designing 
surge  tanks  of  hydroelectric  stations  it  is  required 
that  their  cross-sectional  area,  within  the  limits  of 
the  level  for  all  steady  operating  regimes  of  the 
station,  satisfies  the  Thoma  formula,  derived  from 
the  condition  of  constancy  of  power.  The  relative 
volume  of  the  tank  increases  with  decrease  of 
length  of  the  diversion  system.  This  characteristic 
is  expressed  most  substantially  at  hydrostations 
having  short  diversion  conduits  and  a  large  range 
of  variations  of  the  pool  level  (upper  pool  for  the 
upstream  tanks  and  lower  pool  for  the  downstream 
tanks).  If  the  real  structure  of  an  automatic  regulat- 
ing system  is  taken  into  account,  then  it  is  neces- 
sary to  take  into  account  also  the  action  of  the 
stabilizing  devices  of  the  automatic  regulators.  At 
large  hydrostations  electrical  central  regulators 
able  to  automatically  maintain  the  prescribed 
power  of  the  station  independently  of  the  frequen- 
cy and  load  of  other  stations  are  widely  used.  Thus 
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the  real  operating  conditions  are  approaching  the 
ideal  conditions  adopted  when  deriving  the  Thoma 
formula,  which  makes  the  problem  of  stability 
more  acute.  The  problem  consists  in  determining 
the  characteristics  of  the  stabilizing  devices  with 
consideration  of  the  existing  constraints.  An  analy- 
sis showed  that  appropriate  selection  of  the  param- 
eters of  adjusting  the  system  automatically  regulat- 
ing the  power  of  a  hydrostation  makes  it  possible 
to  provide  stability  of  its  operation  and  with  a 
smaller  cross-sectional  area  of  the  surge  tank  than 
is  required  according  to  the  Thoma  criterion.  The 
necessary  values  of  the  parameters  of  adjustment 
are  determined  by  conditions  with  consideration  of 
the  indicated  constraints.  (Fish-PTT) 
W89- 12465 

EXPERIENCE  IN  SETTING  UP  AND  OPERAT- 
ING THE  UNITS  OF  THE  TNGURI  HYDRO- 
ELECTRIC STATION  IN  A  SYNCHRONOUS 
CAPACITOR  REGIME. 

A.  Y.  Ilin,  A.  M.  Smirnov,  V.  K.  Topunya,  and  G. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  414-419,  January  1989.  3  fig,  1  tab,  2  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitelstvo, 
No.  7,  p  33-36,  July  1988. 

Descriptors:  •Hydroelectric  plants,  'Hydraulic 
turbines,  *Pump  turbines,  'Hydroelectric  power, 
♦Hydraulic  design,  Hydraulic  engineering,  Hy- 
draulic equipment,  USSR. 

The  Inguri  hydroelectric  station  is  equipped  with 
five  units  capable  of  being  used  in  a  synchronous 
capacitor  (SC)  regime.  However,  on  converting 
the  unit  to  a  SC  regime  the  turbine  passes  mto  a 
pumping  state,  which  causes  considerable  power 
consumption  from  the  supply  line.  To  convert  the 
units  of  the  Inguri  hydrostation  to  a  SC  regime,  it 
was  suggested  to  expel  the  water  by  compressed 
air  immediately  after  closing  the  gate  apparatus 
simultaneously  with  closing  the  ball  valve,  as  at 
other  hydrostations.  However,  in  this  case  lubrica- 
tion of  the  rubber  seal  of  the  shaft  was  disrupted 
and  it  was  scorched.  Therefore,  here  it  was  neces- 
sary to  use  delivery  of  air  into  the  pit  only  after 
complete  closing  of  the  ball  valve.  When  stopping 
the  Inguri  unit,  the  unit  at  first  is  converted  from  a 
SC  regime  to  a  generator  regime,  and  then  it  is 
stopped.  The  implementation  of  a  number  of  tech- 
nical measures,  the  need  for  which  was  revealed 
during  adjustment  works,  provided  the  possibility 
of  operating  the  units  of  the  Inguri  hydrostation  in 
a  SC  regime.  The  experience  of  adjusting  and 
testing  the  units  of  the  Inguri  hydrostation  in  a  SC 
regime  can  be  useful  for  designers  determining  the 
need  and  possibility  of  using  high-head  units  in  this 
regime.  When  designing  high-head  mixed-flow  tur- 
bines for  which  a  SC  regime  is  provided,  it  is 
necessary  to  take  into  account  the  strong  pumping 
action  preventing  freeing  of  the  runner  from  water. 
To  provide  the  minimum  consumption  of  power 
from  the  supply  during  operation  in  the  SC  regime, 
it  is  necessary  to  make  provisions  for  a  controlled 
device  draining  water  from  the  lower  zone  of  the 
spiral  casing  for  its  unloading.  For  high-head  tur- 
bines operating  in  a  SC  regime,  it  is  necessary  to 
provide  a  shaft  seal  unlike  the  two-row  lobed  seal, 
which  is  not  serviceable  in  the  SC  regime.  (Fish- 
PTT) 
W89-12467 


the  units  in  the  range  of  variation  of  heads.  An 
analysis  of  the  characteristics  obtained  shows  that 
they  differ  among  themselves  in  form,  in  maximum 
efficiency  with  respect  to  loads  and  heads  in  the 
zone  of  its  location.  This  indicates  the  possibility  of 
using  individual  features  of  the  characteristics  for 
obtaining  an  effect  from  optimizing  the  operating 
regimes  of  the  units.  To  determine  the  effect  from 
various  factors  of  intrastation  optimizations  of  re- 
gimes, the  most  advantageous  composition  of  oper- 
ating units  and  optimal  distribution  of  the  load 
among  them  were  calculated  by  a  program  using 
the  dynamic  programming  method  for  11  values  of 
the  head.  It  was  concluded  that  optimization  of  the 
distribution  of  the  load  among  units  makes  it  possi- 
ble to  substantially  increase  the  economic  efficien- 
cy of  operation  of  the  Chirkey  hydrostation,  espe- 
cially with  the  limitations  on  the  number  and  com- 
position of  operating  units  existing  at  the  hydrosta- 
tion. Realization  of  the  optimal  distribution  of  the 
load  at  operating  hydrostations  with  analog  group 
regulation  systems  is  possible  after  installing  at  the 
hydrostations  a  computer  with  an  input  of  correc- 
tive actions  from  it  to  the  turbine  regulators.  (Fish- 
PTT) 
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OPTIMIZATION  OF  THE  DISTRIBUTION  OF 
THE  LOAD  AMONG  UNITS  OF  THE  CHTR- 
KEY  HYDROELECTRIC  STATION. 

G.  S.  Kiselev,  and  A.  A.  Kuprik. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  420-426,  January  1989.  5  fig,  2  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitelstvo,  No.  7, 
p  37-40,  July  1988. 

Descriptors:  *Hydroelectric  power,  *Hydraulic 
turbines,  *Hydraulic  design,  'Load  distribution, 
Computer  models,  Hydraulic  engineering,  Hydrau- 
lic equipment,  Head  loss,  USSR. 

Full-scale  power  tests  performed  by  the  absolute 
method  on  four  units  of  the  Chirkey  hydroelectric 
station  at  several  values  of  the  heads  made  it 
possible  to  obtain  the  operating  characteristics  of 


VIBRATION  MONITORING  AND  DIAGNOS- 
TIC SYSTEM  OF  A  TURBINE-GENERATOR 
UNIT. 

V.  I.  Kolesnikov,  V.  F.  Dolgii,  A.  N.  Chakhirev, 
and  V.  E.  Semenikhin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  427-430,  January  1989.  Translated  from 
Gidrotekhnicheskoe  Stroitelstvo,  No.  7,  p  41-43, 
July  1988. 

Descriptors:  "Hydroelectric  plants,  *Hydraulic 
turbines,  *  Systems  analysis,  'Vibrations,  Automa- 
tion, Algorithms,  Monitoring,  Hydraulic  equip- 
ment, USSR. 

Experience   in   operating   units   of  hydrostations 
shows  that  detection  of  defects  in  the  operation  of 
components  at  an  early  stage  of  occurrence  and 
observation  of  the  dynamics  of  their  development 
make  it  possible  to  reduce  the  probability  and 
duration  of  forced  downtimes  of  the  unit  and  to 
reduce  the  extent  and  cost  of  repairs.  In  connection 
with  this,  the  need  for  routine  monitoring  of  the 
vibrational  state  of  units  by  hydrostation  personnel 
arises.  For  these  purposes,  a  semiautomated  vibra- 
tion monitoring  and  diagnostic  system  (VMDS)  of 
the   units   with   realization   of  the   principles   of 
searching  for  defects  occurring  and  explicit  causes 
of  increased  vibration  was  developed  and  intro- 
duced at  the  Andizhan  hydrostation.  The  VMDS 
functionally  consists  of  a  production  type  VLN-3 
(VKD-3)  vibrometer,  the  complete  set  of  which 
includes  three  electrodynamic  vibration  pickups 
(VP)  with  a  measuring  unit  and  a  vibration  diag- 
nostic device  UVDG-1.  The  search  for  a  defect  is 
carried  out  by  means  of  monitoring  and  diagnostic 
algorithms  under  the  condition  of  exceeding  the 
limit  levels  of  vibration  recorded  at  the  main  check 
points  by  the  VLN-3  (VKD-3)  vibrometer  under 
the  operating  regimes  of  the  unit  recommended  for 
diagnostic  purposes.  The  use  of  the  VMDS  with 
the  use  of  the  UVDG-1  makes  it  possible  to  evalu- 
ate the  vibration  state  of  the  unit,  to  reveal  the 
occurrence  of  defects  in  good  time,  to  realize  the 
principle  of  preventing  failures  by  restoring  the 
base  values  of  the  vibration  being  monitored,  and 
to  increase  the  effectiveness  of  using  the  equip- 
ment. (Fish-PTT) 
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OPERATION  OF  UNITS  WITH  ADJUSTABLE- 
BLADE  TURBINES  CONVERTED  TO  A  PRO- 
PELLER REGIME. 

V.  N.  Markin,  V.  I.  Tomilin,  and  A.  Y.  Ilin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  430-436,  January  1989.  2  fig,  1  tab,  3  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitelstvo, 
No.  7,  p  43-47,  July  1988. 


Descriptors:  "Hydraulic  turbines,  'Hydroelectric 
plants,  'Seepage  control,  'Sealants,  Lubricants,  Oil 
pollution,  Vibrations,  Economic  aspects,  Mainte- 
nance, Hydraulic  equipment,  Power  head,  USSR. 


Hydraulic  Machinery— Group  8C 

In  recent  years  cases  of  the  conversion  of  adjusta- 
ble-blade (AB)  turbines  to  a  propeller  regime  (PR) 
have  become  more  frequent  at  hydroelectric  sta- 
tions. The  main  reasons  for  conversion  to  the  PR 
were  (for  old  turbines)  unreliable  operation  of  the 
runner  blade  seals  owing  to  physical  wear  and 
aging  of  the  materials,  which  leads  to  impermissi- 
ble oil  leaks  and  pollution  of  the  water  basin;  and 
(for  new  turbines)  breaking  of  the  blade  adjustment 
mechanism  and  also  inferior  sealing  rubber  or  im- 
perfection of  the  seal  itself.  The  operation  of  AB 
turbines  in  a  PR  under  partial  loads  and  variable 
heads  is  accompanied  by  the  loss  of  generation  of 
electric  power,  narrowing  of  the  adjustable  range, 
and    increased    vibrations    in    transient    regimes, 
idling,  and  under  partial  loads.  But  in  some  cases 
the  conversion  of  AB  turbines  to  a  PR,  according 
to  calculations  of  specialists  at  the  hydrostations,  is 
economically  justified  due  to  a  reduction  of  main- 
tenance expenditures  on  dewatering  the  waterway 
and  replacing  the  runner  seals,  which  exceed  losses 
from  the  underproduction  of  electricity.   As  an 
experiment,  the  advisability  of  using  AB  turbines  in 
a  PR  was  checked  at  the  Rybinsk  station,  which 
has  been  operating  for  more  than  40  years.  It  was 
found  that  the  problem  of  providing  reliable  oper- 
ation of  AB  turbine  runners  should  be  solved  by 
reconstruction  of  seals  of  old  types  by  the  plants 
and  the  use  of  superior  sealing  materials.  In  the 
case  of  considerable  variations  of  the  head,  the 
variant  with  discrete  regulation  of  the  runner  blade 
angle  should  be  selected.  For  some  power  systems 
it  is  advisable  to  have  turbines  with  dual  regulation 
(adjustable-blade)  and  more  simple  ones  (propeller 
or  mixed-flow),  which  will  make  it  possible  to 
avoid  irrational  losses  of  power  in  AB  turbines  at 
peak  hours.  (Fish-PTT) 
W89-12470 

GLACIAL  WATERS,  CARRIAGE  OF  SOLDD 
MATERIALS  AND  DECANTATION  IN 
HYDRO-ELECTRICITY  (EAUX  GLACLURES, 
TRANSPORTS  SOLIDES  ET  DECANTATION 
EN  HYDRO-ELECTRICITE). 
Grande  Dixence  Societe  Anonyme,  Sion  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  8B. 
W89-12889 

MONITORING  THE  CLOGGING  OF  HYDROS- 
TATION TRASH  RACKS. 

Y.  S.  Odinets. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.   8,  p  497-498,  February   1989.    1   fig,  2  ref. 

Descriptors:  'Hydroelectric  plants,  'Trash  racks, 
'Electric  power  production,  Electric  power  fail- 
ure, Clogging,  Head  loss,  Intake  gates,  Turbmes, 
Model  testing,  Fall  velocity,  Flow  discharge. 

Clogging  of  hydrostation  trash  racks  by  rubbish 
(timber,  ice,  etc.)  leads  to  additional  losses  of  the 
head  on  the  water  intake,  which  causes  a  reduction 
of  the  generation  of  electricity.  At  the  majority  of 
hydroelectric  station  the  trash  racks  are  cleaned 
periodically,  mainly  when  clogging  of  the  racks  is 
noted  from  the  loss  of  power  of  the  turbine  unit. 
Investigations  of  trash  racks  on  scale  models  were 
carried  out  in  a  hydraulics  laboratory.  It  was  found 
that  the  degree  of  covering  the  openings  of  the 
rack  is  the  determining  factor  in  any  case.  It  is 
possible  to  obtain  a  completely  stable  relation  be- 
tween the  fall,  discharge,  and  covering  of  the  rack. 
The  models  showed  that  it  is  convenient  to  mom- 
tor  the  clogging  of  a  rack  from  the  difference  of 
the  level  on  the  intake,  equal  to  the  difference  of 
the  level  of  the  upper  pool  and  readings  at  the 
elevations  of  the  piezometer  tube  installed  in  the 
inlet  section  of  the  spiral  casing.  To  monitor  the 
degree  of  clogging  it  is  necessary  to  have  a  system 
of  measuring  the  pressure  drop  on  the  racks  of  the 
turbine  unit,  and  to  have  data  of  actual  measure- 
ments of  the  relation  between  the  turbine  power  or 
water  discharge,  fall  on  the  rack,  and  degree  of 
clogging  of  the  trash  racks.  The  introduction  of  the 
proposed  method  of  monitoring  the  clogging  of 
trash  racks  at  hydrostations  will  make  it  possible  to 
increase  the  generation  of  electricity,  to  consume 
water  more  economically,  and  to  increase  the  reli- 
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Field  8— ENGINEERING  WORKS 
Group  8C — Hydraulic  Machinery 

ability  of  operation  of  hydropower  facilities.  (Fish- 

PTT) 

W89- 12906 


ELIMINATION  OF  IMBALANCE  OF  THE 
ROTOR  OF  A  LARGE  TURBINE-GENERATOR 
UNIT. 

A.  M.  Smirnov,  N.  G.  Platonov,  L.  G.  Meboniya, 
and  S.  K.  Chanturiya. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.   8,  p  509-514,  February   1989.   5  fig,    1   tab. 

Descriptors:  'Hydraulic  engineering,  'Hydraulic 
machinery,  'Hydroelectric  plants,  'Rotors,  Elec- 
trical equipment,  Mechanical  equipment,  Mechani- 
cal failure,  Vibrations,  Stress,  Strength,  USSR. 

During  the  past  two  years,  one  of  the  largest  units 
in  modern  hydropower  engineering  in  the  Soviet 
Union  has  shown  a  tendency  toward  increased 
wobbling  of  the  shaft  and  vibration  of  the  support 
structures,  adversely  affecting  the  operation  of  the 
upper  and  lower  generator  bearings.  Electrical  im- 
balance of  the  generator  rotor  was  the  main  cause 
of  the  impermissible  vibration  of  the  unit,  caused 
by  eccentric  displacement  of  the  rotor  rim  relative 
to  the  axis  of  rotation  as  a  consequence  of  weaken- 
ing of  its  wedging  and  the  occurrence  in  this  case 
of  a  unilateral  rotating  force  of  magnetic  stress.  It 
is  advisable  to  carry  out  additional  wedging  of  the 
rotor  rim  on  newly  installed  generators  after  ac- 
cruing a  certain  number  of  hours  under  a  load, 
which  will  reduce  the  probability  of  a  change  in 
the  shape  of  the  rotor  with  displacement  of  its 
center  relative  to  the  axis  of  rotation.  Despite  the 
insignificant  eccentricity  of  the  rotor  relative  to 
the  axis  of  rotation,  it  causes  a  high  vibration  of  the 
support  part  due  to  the  occurrence  of  a  rotating 
axis  of  magnetic  stress.  Frequent  damage  of  gener- 
ator bearings  occurs  not  only  from  wobbling  of  the 
shaft,  but  also  from  their  design  imperfection.  The 
thickness  of  the  regulating  wedge  does  not  corre- 
spond to  the  gap  being  regulated.  As  a  result  of 
this,  it  is  necessary  to  install  metal  shims  of  consid- 
erable thickness,  which  increases  the  work  of  the 
bearings  and  hinders  their  operation.  Additionally, 
the  stop  element  welded  to  the  bearing  housing  is  a 
weak  link.  With  improper  installation  of  the  sealing 
elements  of  the  oil  bath  around  the  shaft  of  the 
unit,  the  danger  of  unilateral  catching  of  the  seal 
on  the  shaft  occurs,  and  must  be  taken  into  account 
when  overhauling  units.  (Fish-PTT) 
W89-12910 


PROSPECTS  OF  USING  RECONSTRUCTED 
LOW-HEAD  HYDROELECTRIC  STATIONS  AS 
HYDROELECTRIC  STATIONS/PUMPED 

STORAGE  STATIONS. 

V.  I.  Vissarionov,  V.  V.  Elistratov,  and  S.  I. 
Potashnik. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  10,  p  601-603,  April  1989.  3  fig,  4  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  38-40,  October  1988. 

Descriptors:  'USSR,  'Turbines,  'Pumped  storage, 
Pump  turbines,  Bulb  turbines,  Low-head  hydro- 
electric plants,  Performance  evaluation,  Peaking 
capacity,  Dnieper  River,  Design  criteria. 

To  provide  more  flexible  power  supplies  in  an  era 
when  nuclear  and  large  condensing  steam  power 
plants  provide  the  basis  of  electric  supply,  conver- 
sion of  hydroelectric  stations  (HES)  to  HES/ 
pumped-storage  stations  (PSS)  has  been  proposed. 
In  this  connection,  the  Leningrad  Polytechnic  In- 
stitute and  the  Middle  Dnepr  hydroelectric  station 
cooperated  on  an  investigation  of  the  use  of  hori- 
zontal bulb  turbine  units  in  a  pumping  mode.  The 
zone  of  optimal  operation  in  a  pumping  regime 
does  not  coincide  with  the  zone  of  the  maximum 
efficiency  in  turbine  regimes,  with  respect  to 
which  the  runner  was  selected:  the  entire  zone  of 
the  pump  regimes  is  shifted  into  the  region  with 
lower  efficiency  values,  particularly  when  operat- 
ing in  the  range  of  heads  above  the  design.  To 
improve  the  operating  characteristics  of  the  block 
of  the  HES  in  HES/PSS  regime,  it  is  expedient  to 
develop  special  runners  capable  of  providing  ac- 
ceptable performance  in  both  regimes.  Reversible 
axial-flow  pumps  with  adjustable  blades  intended 


for  installation  on  several  units  of  the  Kiev  HES 
presently  are  being  developed.  The  use  of  blade 
systems  similar  to  those  of  pumps  gives  good  re- 
sults. To  provide  satisfactory  cavitation  indices  in 
the  pump  regime  a  runner  with  a  larger  hub-to-tip 
ratio  than  that  of  turbine  runners  is  required.  The 
introduction  at  a  HES  of  HES/PSS  regimes  re- 
quires the  use  of  runners  with  a  hub-to-tip  ratio 
greater  than  0.35  D  sub  1.  This  leads  to  some 
decrease  in  power  in  the  turbine  regime,  but  with 
an  increase  in  head  of  the  HES  due  to  pumping, 
this  decrease  can  be  largely  compensated.  Depend- 
ing on  the  volumes  of  water  being  pumped,  the 
increase  of  power  due  to  an  increase  of  head  in  the 
turbine  regime  can  amount  to  5-15%.  (Rochester- 
PTT) 
W89-13105 


8D.  Soil  Mechanics 


SEISMIC  STABILITY  OF  THE  HYDRAULIC- 
FILL  DAM  OF  THE  KAIRAKKUM  HYDRO- 
ELECTRIC STATION. 

For  primary  bibliographic  entry  see  Field  8A. 
W89- 13099 


CALCULATION  OF  THE  STRESS-STRAIN 
STATE  OF  EARTH  STRUCTURES  WEAKENED 
BY  LOW-STRENGTH  INTERLAYERS. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-13103 


8E.  Rock  Mechanics  and 
Geology 


INVESTIGATION  OF  THE  STABILITY  OF 
BOREHOLE  BENCH  MARKS  IN  THE  LOWER 
POOL  OF  THE  BRATSK  DAM. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-12473 


ELIMINATION  OF  COFFERDAMS  WHEN 
CONSTRUCTING  HYDROELECTRIC  STA- 
TIONS. 

For  primary  bibliographic  entry  see  Field  8H. 
W89- 12900 


THERMAL  STRESS  STATE  OF  AN  UNDER- 
GROUND POWERHOUSE  ROOF  DURING 
CONSTRUCTION  AND  OPERATION. 

G.  L.  Khesin,  G.  S.  Vardanyan,  V.  N.  Savotyanov, 
A.  S.  Isaikin,  and  L.  Y.  Frishter. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  8,  p  468-475,  February   1989.  6  fig,   14  ref. 

Descriptors:  'Hydroelectric  plants,  'Thermal 
stress,  'Rock  mechanics,  'Stress  analysis,  Rein- 
forced concrete,  Load  distribution,  Elastic  proper- 
ties, Construction  methods,  Thawing,  Compressive 
strength,  USSR. 

The  excavation  of  the  machine  room  of  a  hydro- 
electric station  located  in  perennially  frozen  rock 
uses  technology  which  causes  seasonal  fluctuations 
of  the  air  temperature  in  the  hall.  This  leads  to 
time-varying  thermal  stresses  in  the  reinforced 
concrete  roof  and  rock,  as  shown  by  a  comparison 
of  the  results  of  the  effect  of  the  main  loading 
factors  obtained  with  the  use  of  numerical  and 
experimental  methods  in  a  linearly  elastic  formula- 
tion. An  investigation  was  performed  in  a  stress 
research  problems  laboratory  in  Moscow,  and  in- 
cluded calculation  of  the  transient  temperature 
fields  in  the  roof  and  adjacent  rock  and  selection  of 
the  time  at  which  temperature  distribution  is  least 
favorable  from  the  viewpoint  of  the  stress  state  of 
the  roof;  determination  of  the  thermoelastic 
stresses  around  the  area  during  the  construction 
period  with  consideration  of  the  effect  of  a  tec- 
tonic fracture  in  the  space  above  the  roof  and  for 
the  operating  period  with  consideration  of  thawing 
of  the  frozen  rock.  It  was  concluded  that  forced 
ventilation  accompanying  the  driving  of  under- 
ground pilings  leads  to  substantial  temperature 
fluctuations  of  the  roof  surface  and  to  the  occur- 
rence of  thermal  compressive  stresses  in  the  roof  of 


the  powerhouse.  A  tectonic  fracture  passing  near 
the  roof  at  the  initial  time  of  thawing  of  the  mass 
promotes  the  occurrence  of  stress  concentration  in 
the  roof.  The  temperature  regime  of  the  surround- 
ing frozen  rock  mass  during  hydrostation  operation 
stabilizes  within  40-50  years  of  the  constant  ther- 
mal effect  from  the  machine  hall.  Thawing  of 
frozen  rocks  in  the  operating  period  of  the  hydros- 
tation is  favorable  for  the  stress  state  of  the  power- 
house. (Fish-PTT) 
W89-12901 


CONSIDERATION  OF  THE  ELASTOPLASTIC 
BEHAVIOR  OF  CONCRETE  DAMS  AND 
ROCK  FOUNDATIONS  IN  CALCULATIONS 
WITH  THE  USE  OF  THE  FINITE-ELEMENT 
METHOD. 

M.  G.  Zertsalov,  and  V.  V.  Tolstikov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.   8,  p  487-491,   February   1989.   3  fig,   5  ref. 

Descriptors:  'Stress  analysis,  'Rock  mechanics, 
'Finite  element  method,  'Materials  engineering, 
Boundary  conditions,  Temperature  effects, 
Strength,  Concrete  technology,  Dam  foundations, 
Seepage,  Expansion,  Plasticity,  Mathematical 
models,  Elastic  properties,  Foundation  failure. 

The  finite  element  method  (FEM)  of  rock  mechan- 
ics makes  it  possible  to  solve  problems  in  a  two- 
dimensional  and  three-dimensional  formulation 
with  consideration  of  various  boundary  conditions, 
force  and  temperature  effects,  and  the  inhomogen- 
eity  and  strength  properties  of  the  material.  At 
present  the  FEM  is  perhaps  the  only  method  by 
means  of  which  it  is  possible  to  take  into  account 
in  calculations  of  concrete  dams  on  rock  founda- 
tions, large  cracks,  and  fractures,  the  interaction  of 
the  structure  and  the  foundation,  the  volume  char- 
acter of  the  application  of  seepage  forces,  and  the 
formation  of  regions  of  expansion  and  plastic  de- 
formations. A  mathematical  model  is  examined 
which  makes  it  possible,  within  the  scope  of  the 
two-dimensional  problem,  to  take  into  consider- 
ation the  total  diagram  of  the  behavior  of  concrete 
and  rock  in  a  state  of  combined  stress  by  the  FEM, 
and  reflects  the  behavior  of  an  elastoplastic 
medium.  The  use  of  the  model  made  it  possible  to 
obtain  a  practically  complete  coincidence  of  the 
position  of  the  calculated  and  experimental  path  of 
the  crack  in  the  entire  range  of  applied  loads  up  to 
reaching  the  limit  of  the  bearing  capacity.  The 
results  of  the  calculations  as  a  whole  correspond  to 
the  results  of  field  investigations  of  shear  of  rock 
pillars  and  confirmed  the  picture  of  failure,  ob- 
tained on  the  basis  of  their  analysis.  (Fish-PTT) 
W89- 12904 


SYSTEMATIZATION  OF  DAM  DEFORMA- 
TIONS ON  THE  BASIS  OF  RESULTS  OF  GEO- 
DETIC MEASUREMENTS. 

A.  A.  Karlson. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  8,  p  491-496,  February  1989.  2  fig,  4  tab,  14 

ref. 

Descriptors:  'Hydroelectric  plants,  'Geological 
surveys,  'Structural  engineering,  'Foundation  fail- 
ure, 'Dam  foundations,  Reservoirs,  Surveys,  De- 
formation, Concrete  dams,  Gravity  dams,  Arch 
dams,  Earth  dams. 

Observations  by  geodetic  methods  at  hydroelectric 
developments  are  among  the  most  essential  on-site 
observations  in  the  overall  complex,  and  have  ex- 
panded our  notions  about  the  settlement  and  dis- 
placement of  dams  and  their  foundations,  making  it 
possible  to  reveal  and  evaluate  a  number  of  causes 
of  deformations  not  known  or  not  taken  into  ac- 
count in  calculations,  since  their  effect  on  the 
overall  result  was  considered  negligibly  small. 
They  include,  for  example,  the  convergence  or 
divergence  of  the  banks  at  the  site  during  filling  of 
the  reservoir.  From  geodetic  measurements  it  is 
possible  to  obtain  more  diverse  information  about 
the  causes  and  character  of  deformation  processes. 
In  particular,  from  the  total  deformations  it  is 
possible  to  isolate  components  caused  by  different 
factors.  The  greatest  differences  between  the  cal- 
culated and  measured  settlements  and  horizontal 
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displacements  are  related  to  the  foundations,  where 
only  approximate  deformation  characteristics  are 
obtained  from  surveys.  Knowledge  of  the  causes  of 
deformations  and  their  approximate  numerical 
characteristics  and  of  the  regularities  of  the  tempo- 
ral changes  in  the  latter  enable  a  more  valid  solu- 
tion of  still  another  problem:  the  planning  of  obser- 
vations at  new  hydrologic  developments  and  de- 
termination of  the  composition,  methods,  and  accu- 
racy of  the  measurements.  Certain  causes  of  defor- 
mations and  the  vertical  and  horizontal  displace- 
ments caused  by  them  are  examined  for  the  follow- 
ing structures:  dam  foundations,  concrete  gravity 
dams,  arch  dams,  and  earth  dams.  (Fish-PTT) 
W89-12905 


PROVISION  OF  RELIABILITY  AND  ECONO- 
MY OF  MODERN  CONCRETE-FACED  ROCK- 
FHX  DAMS. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-13098 


ARPA-SEVAN  TUNNEL. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-13100 

STRENGTH  OF  REINFORCED-CONCRETE 
RETAINING  WALLS. 

V.  B.  Nikolaev,  S.  Y.  Gun,  S.  E.  Lishichkin,  and 
O.  B.  Lyapin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  10,  p  616-621,  April  1989.  4  fig,  11  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
10,  p  54-58,  October  1988. 

Descriptors:  *Reinforced  concrete,  'Retaining 
walls,  'Stress  analysis,  Cracks,  Theoretical  analy- 
sis, USSR,  Numerical  analysis,  Model  studies, 
Strength,  Standards. 

Recent  onsite  observations  of  reinforced-concrete 
retaining  structures  in  the  Soviet  Union  and  abroad 
have    demonstrated    deviations    between    design 
premises  and  primary  intense  cracking  not  predict- 
ed by  standard  methods.  A  method  of  estimating 
the  need  for  reinforcement  in  concrete  walls  is 
described.  Theoretical  investigations  of  the  stress 
state  were   carried  out  using  the  finite-element 
method.  The  stress  state  of  a  concrete  lock  wall 
was  determined  with  cracks  along  the  block  joints, 
with  an  inclined  crack,  and  with  transverse  steel  in 
place.  The  stress  state  under  load  (bending  moment 
and  transverse  force)  was  determined.  Numerical 
and  analytical  approaches  to  these  determinations 
were  compared.  A  formula  was  development  for 
determining  the  amount  of  reinforcing  steel  needed 
for  each  meter  of  length  based  on  placing  trans- 
verse steel  whenever  the  principal  tensile  stresses 
exceed  the  tensile  strength  of  the  concrete.  Thus, 
the  calculation  of  the  transverse  steel  reduces  not 
to  finding  an  unfavorable  rectilinear  inclined  sec- 
tion and  distribution  of  steel  in  the  entire  calculat- 
ed zone,  but  to  calculating  the  necessary  cross 
section  of  the  reinforcement  for  each  meter  of 
structure  length,  including  the  structural  zones. 
The  present  approach  was  examined  numerically, 
by  tests  with  reinforced-concrete  models,  and  by 
tests  on  larger  scale  reinforced-concrete  members. 
A   satisfactory   agreement  between   experimental 
and   calculated   results   was   obtained.   The   new 
method  does  not  contradict  the  existing  Soviet 
standard  SNiP  2.06.08-87.  In  practice  the  use  of 
this  method  is  rather  simple  to  use  in  engineering 
practice  for  reliable  determination  of  the  amount  of 
steel  needed  in  critical  members  of  hydraulic  and 
other  structures.  (Rochester-PTT) 
W89-13109 


HISTORY  OF  THE  HYDROGRAPHY  OF  HUN- 
GARY AND  THE  CARPATHIAN  BASIN  DE- 
TERMINED BY  LARGE-SCALE  TECTONICS. 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2J. 
W89-13310 


8F.  Concrete 

POLYMER-CEMENT  SHOTCRETE  AT  THE 
CONSTRUCTION  OF  THE  DANGARA  HY- 
DRAULIC TUNNEL. 

V.  V.  Rukin,  N.  V.  Dmitriev,  V.  E.  Kuznetsov, 
and  A.  D.  Sotnikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  390-394,  January  1989.  1  fig,  1  tab,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitelstvo, 
No.  7,  p  18-22,  July  1988. 

Descriptors:  *Tunnel  construction,  *Tunnel  lin- 
ings, *Gunite,  'Concrete  technology,  'Hydraulic 
engineering,  Polymers,  Concrete  mixes,  Concrete 
testing,  Concrete  additives,  Tunneling,  Weather- 
ing, Mineralization,  Saline  water,  Sandstones,  Geo- 
logic fractures,  Protection,  USSR. 

The  Dangara  hydraulic  tunnel  is  being  constructed 
under  complex  mining  and  geological  conditions 
due  to  the  specific  nature  of  the  properties  and 
composition  of  the  surrounding  rocks,  which  are 
composed  of  sandstones  with  interlayers  of  sut- 
stones,  argillites,  and  sandy  clays.  The  mass  is 
broken  by  a  joint  system  into  blocks  having  vari- 
ations of  mineralization  due  to  dilution  of  deep 
saline  waters  by  atmospheric  waters  penetrating 
along  fractures  outcropping  on  the  surface.  In  a 
natural  occurrence  the  rocks  have  considerable 
strength  in  a  chunk,  whereas  upon  contact  with 
atmospheric  agents  they  rapidly  weather  and  disin- 
tegrate. During  tunneling  it  was  necessary  to  im- 
mediately  cover   them   with   a   protective   layer 
against  weathering.  Effective  support  of  the  under- 
ground workings  can  be  accomplished  by  means  of 
shotcrete  modified  with  latex.  The  use  of  polymer- 
cement  shotcrete  (gunite)  is  especially  effective  in 
rocks  subjected  to  erosion  under  the  effect  of  the 
atmosphere  and  natural  moisture  content  of  the  air. 
Gunite  has  a  number  of  advantages  in  comparison 
with  ordinary  shotcrete:  increased  elasticity,  high 
impermeability  and  adhesiveness  to  rocks  and  con- 
crete, resistance  to  corrosive  effects,  nontoxicity  of 
the  polymer  used,  and  simplicity  of  the  technology 
of  adding  latex  to  the  coating  material.  The  addi- 
tion of  polymer  makes  it  possible  to  reduce  the 
thickness  of  the  coating  by  at  least  half  while 
preserving  the  strength  and  operating  characteris- 
tics of  the  support,  which  provides  a  high  cost- 
effectiveness  of  using  polymer-cement  shotcrete. 
The  wide  use  of  highly  effective  polymer-cement 
compositions  using  a  base  of  synthetic  latex  in 
hydrotechnical     construction     is     recommended. 
(Fish-PTT) 
W89- 12463 


Concrete — Group  8F 

concrete  structures.  In  the  case  of  large  differences 
of  the  analog  values  of  the  modulus  of  elasticity 
from  the  design  value,  it  is  necessary  to  determine 
it  experimentally.  For  a  variation  of  the  values  of 
the  limiting  specific  creep  in  the  lower  range  and 
for  a  level  of  stresses  up  to  7  MPa,  the  error  in 
calculating  the  stresses  does  not  exceed  9%.  A 
comparison  of  the  analog  values  and  first  experi- 
mental data  of  the  physical  and  mechanical  charac- 
teristics of  concrete  in  a  dam  under  construction 
will  enable  making  a  decision  about  the  expediency 
of  conducting  further  tests  to  determine  the  Theo- 
logical properties  of  the  concrete.  (Fish-PTT) 
W89-12472 


USE  OF  ANALOG  VALUES  OF  RHEOLOGI- 
CAL  PROPERTIES  OF  CONCRETE. 

I.  F.  Blinov,  E.  M.  Mirzak,  and  I.  R.  Galperin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  442-446,  January  1989.  1  fig,  2  tab,  4  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitelstvo, 
No.  7,  p  57-59,  July  1988. 

Descriptors:  'Concrete  dams,  'Stress  analysis, 
•Strain,  'Concrete  testing,  'Hydraulic  engineer- 
ing, Elastic  properties,  Strain  gages,  On-site  tests, 
Arch  dams,  Electrical  equipment,  Hydroelectric 
plants,  Creep,  Rheology,  USSR. 

Assurance  of  safe  operation  of  concrete  dams  re- 
quires special  attention  devoted  to  monitoring  their 
stress-strain  state,  using  the  strain-gage  method  in 
on-site  observation  practice.  The  physical  and  me- 
chanical characteristics  of  concrete  are  determined 
by  testing  concrete  samples  under  a  load  in  the 
laboratory  or  in  elements  isolated  and  loaded  di- 
rectly in  the  structure.  To  determine  the  possibility 
of  using  analog  values  of  the  elastoplastic  charac- 
teristics of  concrete,  the  effect  of  a  change  in  their 
values  on  the  stresses  being  calculated  was  studied 
with  two  series  of  stress  calculations  in  which  the 
values  of  the  modulus  of  elasticity  and  specific 
creep  of  concrete  were  varied.  The  physical  and 
mechanical  characteristics  of  concrete  of  the  dams 
of  four  hydrostations,  a  reservoir  dam,  and  an  arch 
dam  were  used  as  a  data  base.  The  normal  stresses 
during  the  ten-year  period  of  observations  were 
calculated  from  strains  measured  by  transducers  on 
the  arch  dam,  characteristic  for  various  types  of 


CONSIDERATION  OF  THE  ELASTOPLASTIC 

BEHAVIOR     OF     CONCRETE     DAMS     AND 

ROCK    FOUNDATIONS    IN    CALCULATIONS 

WITH  THE  USE  OF  THE  FINITE-ELEMENT 

METHOD. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-12904 

PHYSICAL  AND  MECHANICAL  PROPERTTES 
OF  CONCRETE  OF  THE  MOSCOW  CANAL 
LOCKS. 

I.  E.  Pukhov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  8,  p  502-505,  February   1989.  3  tab,  2  ref. 

Descriptors:  'Locks,  'Concrete  technology,  'Con- 
crete testing,  'Reinforced  concrete,  Mechanical 
failure,  Corrosion,  Deterioration,  Compressive 
strength,  Strength,  Tensile  stress,  Variation  coeffi- 
cient, Elastic  properties,  Drilling  samples,  Drilling 
equipment,  Cores,  USSR,  Canals,  Moscow  Canal. 

The  locks  are  the  largest  concrete  structures  on  the 
Moscow  Canal,  in  operation  since  1937.  During  50 
years  of  operation,  the  surfaces  of  the  concrete 
walls  of  the  lock  chambers  were  subjected  to  con- 
siderable destruction  with  the  formation  of  cav- 
ities, cracks,  and  sloughs  with  exposure  of  the 
corroded  reinforcement.  During  the  time  of  oper- 
ation of  the  canal,  the  compressive  strength  of  the 
mass  of  concrete  of  the  locks  increased  in  compari- 
son with  the  design  by  two  to  two-and-a-half 
times.  At  the  same  time,  zones  are  found  in  the 
massive  elements  of  the  locks  where  the  strength 
of  the  concrete  is  less  than  the  design.  The  cleav- 
age tensile  strength  of  the  concrete  relative  to  the 
compressive  strength  is  8-11%.  The  water  absorp- 
tion of  the  concrete  of  the  canal  locks  are  distin- 
guished by  considerable  inhomogeneity.  The  coef- 
ficient of  variation  of  the  compressive  strength  of 
the  concrete  reaches  40%  and  of  the  tensile 
strength  reaches  42%.  The  average  value  of  the 
modulus  of  elasticity  of  the  concrete,  equal  to 
24,800  megapascals,  corresponds  to  that  recom- 
mended by  the  building  code  for  the  correspond- 
ing concrete  grade  with  respect  to  compressive 
strength.  Drilling  holes  in  concrete  with  a  strength 
of  10  megapascals  and  less  by  means  of  hard-metal 
bits  does  not  provide  preservation  of  the  cores.  To 
obtain  cores  in  concrete  of  the  indicated  strength, 
drilling  should  be  carried  out  only  with  diamond 
bits.  (Fish-PTT) 
W89-12908 


ANALYSIS      OF      THE      BEHAVIOR      AND 
STRENGTHENING  OF  LOCK  DOCK  WALLS. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-12909 


EFFECTS  OF  CONCRETE  CRACKING  ON  THE 
EARTHQUAKE  RESPONSE  OF  GRAVITY 
DAMS. 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
L.  M.  Vargas-Loli,  and  G.  L.  Fenves. 
Earthquake  Engineering  and  Structural  Dynamics 
IJEEBG,  Vol.  18,  No.  4,  p  575-592,  May  1989.  12 
fig,  20  ref.  NSF  Grant  ECE-8504459. 

Descriptors:  'Gravity  dams,  'Concrete  dams, 
'Dam  design,  'Earthquake  engineering,  'Structur- 
al engineering,  'Tensile  stress,  'Hydrodynamics, 
Mathematical  analysis. 
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Field  8— ENGINEERING  WORKS 


Group  8F — Concrete 


1 
I 


Tensile  stresses  exceeding  the  tensile  strength  of 
concrete  can  develop  in  concrete  dams  subject  to 
earthquake  ground  motion.  A  study  examined  the 
earthquake  response  of  concrete  dams  including 
tensile  cracking  of  the  concrete.  The  interaction 
between  the  dam  and  the  compressible  water  was 
included  in  the  analysis  using  a  mathematical  pro- 
cedure for  computing  the  non-linear  dynamic  re- 
sponse of  fluid-structure  systems.  The  crack  band 
theory  was  used  to  model  tensile  cracking  with 
modifications  to  allow  for  the  large  finite  elements 
necessary  for  dam  analysis.  The  earthquake  re- 
sponse of  a  typical  gravity  dam  monolith  showed 
that  concrete  cracking  is  an  important  non-linear 
phenomenon.  Cracking  was  concentrated  near  the 
base  of  the  dam  and  near  the  discontinuities  in  the 
face  slope.  The  extensive  cracking,  which  develops 
due  to  ground  motion  of  maximum  credible  earth- 
quakes, may  affect  the  stability  of  dams  during  and 
after  strong  earthquakes.  (Author's  abstract) 
W89- 13035 


PROVISION  OF  RELIABILITY  AND  ECONO- 
MY OF  MODERN  CONCRETE-FACED  ROCK- 
FILL  DAMS. 

For  primary  bibliographic  entry  see  Field  8A. 
W89- 13098 


USE  OF  MUSHY  CONCRETES  IN  CONSTRUC- 
TION OF  THE  INGURI  HYDROELECTRIC 
STATION. 

G.  T.  Mikeladze,  A.  I.  Daneliya,  and  R.  V. 
Gakhariya. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  10,  p  598-600,  April  1989.  4  tab,  3  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
10,  p  36-38,  October  1988. 

Descriptors:  'USSR,  *Dam  construction,  'Con- 
crete techniques,  *Arch  dams,  Concrete  additives, 
Construction  techniques,  Inguri  Hydroelectric  Sta- 
tion, Mushy  concrete,  Tunnels,  Underground  pow- 
erplants. 

The  Inguri  hydroelectric  station  (Soviet  Union) 
includes  a  high  arch  dam,  deep-water  intake,  pres- 
sure tunnel,  and  an  underground  powerhouse  com- 
plex. When  constructing  the  powerhouse  complex, 
one  of  the  most  complex  operations  was  concret- 
ing the  annulus  of  the  inclined  conduit,  which 
consisted  of  five  independent  lines  located  at  a 
distance  of  23.6  m  from  one  another,  the  length  of 
the  inclined  part  is  451.1  m,  the  slope  angle  to  the 
horizon  is  30-35  deg,  and  the  annulus  was  0.25-0.5 
m,  with  an  average  diameter  of  excavation  of  6.6 
m.  Filling  of  the  annulus  by  means  of  fluid  con- 
crete (cone  slump  8-20  cm)  with  subsequent  pack- 
ing was  ruled  out  because  of  the  small  space  avail- 
able and  the  hazardous  laboring  environment.  Con- 
creting of  the  annulus  of  the  underground  con- 
duits, spiral  casings,  and  heavily  reinforced  and 
difficult-to-access  structures  with  mushy  concrete 
by  gravity  feed  of  the  concrete  mix  into  the  struc- 
tures, which  provided  the  required  strength,  was 
undoubtedly  an  effective  means  of  solving  the 
problem.  The  main  characteristics  of  the  selected 
concrete  compositions  (mushy  grades  Ml 50  and 
M250)  were:  cone  slump  immediately  after  prepa- 
ration 22-24  cm;  water/cement  ration  0.59  and 
0.60,  respectively;  relative  content  sand  in  the  ag- 
gregate mixture  0.47  and  0.45,  respectively;  and 
water  impermeability  16.  The  use  of  a  complex 
additive  consisting  of  the  plasticizer  sulfite  yeast 
liquor,  an  air-entraining  wood  chemical  additive, 
and  the  set  retarder  feed  molasses  proved  most 
effective  when  producing  highly  fluid  (mushy) 
concrete  mixes.  The  complex  additives  substantial- 
ly improve  cohesiveness,  workability,  and  keeping 
qualities  (with  respect  to  fluidity),  and  also  consid- 
erably reduce  segregation  during  placement  in  the 
structures  being  concreted.  The  use  of  mushy  mix- 
tures reduces  labor  expenditures  of  concreting  geo- 
metrically and  technologically  complex  structures, 
improves  working  conditions,  and  shortens  the 
construction  time.  (Rochester-PTT) 
W89-13104 


EVALUATION  OF  THE  CONCRETE  QUALITY 
OF  THE  SAYANO-SHUSHENSKOE  DAM 
FROM  CORES. 


V.  M.  Vlasov,  L.  M.  Deryugin,  V.  I. 
Veretyushkin,  and  A.  S.  Moiseenko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  10,  p  604-607,  April  1989.  1  fig,  2  tab,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  41-43,  October  1988. 

Descriptors:  'USSR,  'Concrete  testing,  *Dam 
construction,  Testing  procedures,  Standards, 
Sayano-Sushenkoe  Dam,  Concrete  dams,  Compari- 
son studies,  Strength. 

The  methods  employed  for  evaluation  of  concrete 
quality  from  cores  taken  at  the  Sayano-Sushenskoe 
Dam  (Soviet  Union)  are  discussed.  Conversion  fac- 
tors were  developed  to  relate  characteristics  in 
concrete  samples  obtained  from  vertical  drilling 
with  those  of  standard  specimens.  The  effect  of 
core  storage  conditions  on  strength  also  was  evalu- 
ated. Over  the  course  of  the  years  from  1973 
through  1982,  the  actual  average  cube  strength  of 
the  control  specimens  (moist  storage  chamber,  180 
days)  was  34  MPa,  with  average  coefficient  of 
variation  of  0.135.  The  reduced  cube  strength  of 
concrete  of  grade  300  at  an  age  of  1 80  days  will  be 
38.6  MPa,  with  a  coefficient  of  variation  of  0.161. 
A  comparison  of  these  figures  showed  that,  with 
an  increase  of  the  average  strength  of  the  concrete 
being  placed  and  gaining  strength  in  the  structure 
on  average  by  1.13  times,  its  coefficient  of  varia- 
tion will  be  1.19  times  in  comparison  with  the 
control  specimens  made  under  laboratory  condi- 
tions. (Rochester-PTT) 
W89-13106 


STATIC  BEHAVIOR  OF  THE  SAYANO-SHU- 
SHENSKOE DAM  IN  THE  LAST  STAGES  OF 
FILLING  THE  RESERVOIR. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-13107 


8G.  Materials 


DRAINAGE  SYSTEM  PERFORMANCE  AFTER 
20  YEARS. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  3F. 
W89- 12424 


8H.  Rapid  Excavation 


ELIMINATION  OF  COFFERDAMS  WHEN 
CONSTRUCTING  HYDROELECTRIC  STA- 
TIONS. 

S.  A.  Davydov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.   8,  p  463-467,  February   1989.   5  fig,   3  ref. 

Descriptors:  'Hydroelectric  plants,  'Cofferdams, 
'Explosions,  'Dam  construction,  Construction 
methods,  Construction  joints,  Rock  mechanics, 
Backwater,  Vietnam. 

At  every  hydroelectric  construction  site  there  are 
cofferdams  enclosing  the  foundation  pit,  diversion 
streams,  among  others.  In  the  overwhelming  ma- 
jority of  cases  the  water  is  ponded  on  one  side  of 
the  cofferdam.  Cofferdams  can  be  made  of  fill, 
rockfill,  and  rock.  To  eliminate  the  cofferdam  at 
the  end  of  the  construction  project  by  an  excavat- 
ing explosion,  the  method  of  linear  charges  has 
begun  to  be  used  more  widely  lately.  At  the  con- 
struction of  the  Hoa-Binh  (Vietnam)  hydrostation 
development  seven  cofferdams  were  blasted  by 
this  method.  In  the  case  of  loosening  blasting  of 
cofferdams  with  subsequent  excavator  mucking  of 
the  rock  mass,  the  use  of  the  blasthole  charge 
method  is  most  effective.  In  this  case,  when  blast- 
ing rock-pillar-cofferdams  having  the  III-IV  cate- 
gory of  jointing,  it  is  necessary  to  use  the  param- 
eters calculated  for  fine  crushing  of  the  rock  mass. 
In  the  case  of  excavating  blasting  of  cofferdams, 
linear  charges  are  being  most  popular,  and  can 
sometimes  be  simulated  by  rows  of  adjacent  large- 
diameter  holes  or  can  be  replaced  by  chamber 
charges.  In  the  case  of  blasting  with  a  one-sided 
backwater,  the  explosion  of  underwater  charges 
provides  complete  directivity  of  ejection.  If  ejec- 


tion  should  be  directed   toward   the  backwater, 
these   charges   should   be   detonated   first.   (Fish- 
PTT) 
W89- 12900 


81.  Fisheries  Engineering 


ALGAL  PICOPLANKTON  PRODUCTION  AND 
CONTRIBUTION  TO  FOOD-WEBS  IN  OL1GO- 
TROPHIC  BRITISH  COLUMBIA  LAKES. 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12316 


PROMISING  DESIGNS  OF  FISHWAYS. 

A.  S.  Barekyan,  B.  S.  Malevanchik,  and  M.  A. 
Skorobogatov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  7,  p  384-388,  January  1989.  5  fig,  7  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitelstvo,  No.  7, 
p  15-17,  July  1988. 

Descriptors:  'Fisheries,  'Hydraulic  engineering, 
'Hydraulic  structures,  'Fish  passages,  'Spawning, 
Fish  guiding,  Fish  management,  Fish  conservation, 
Hydraulic  design,  Design  criteria,  Hydrologic  sys- 
tems, Hydrologic  regime,  Commercial  fishing. 

The  designing  of  fishways  is  based  on  the  location 
of  the  fishway  in  the  system  of  hydrologic  devel- 
opment and  optimization  of  the  hydraulic  regimes 
in  various  zones:  in  the  fishway,  in  the  fish  attrac- 
tion zone  in  the  lower  pool  of  the  hydrologic 
development,  in  the  fish  release  zone  in  the  upper 
pool,  etc.  The  effectiveness  of  a  fishway  largely 
depends  on  its  design  and  on  the  technological 
scheme  of  passage  of  the  fish  to  spawning  grounds. 
To  eliminate  negative  aspects  of  the  operation  of 
existing  fishways,  research  and  development  stud- 
ies were  carried  out  to  develop  new  promising 
designs  and  technological  schemes  of  attracting, 
holding,  and  conveying  spawners  from  the  lower 
to  the  upper  pool  of  a  hydrologic  development. 
The  realization  of  these  designs  will  make  it  possi- 
ble to  increase  the  number  of  fishes  being  passed  to 
spawning  grounds,  to  reduce  injury  during  their 
conveyance  from  the  lower  to  the  upper  pool,  and 
to  reduce  the  number  of  downstream  migrants  that 
pass  into  the  upper  pool.  The  main  group  of  devel- 
opments is  aimed  at  increasing  the  duration  of 
active  attraction  of  fishes,  i.e.,  attraction  at  speeds 
close  to  the  optimal,  by  changing  the  technology 
of  releasing  fish  into  the  upper  pool.  One  of  the 
possible  ways  of  increasing  the  productivity  of  a 
fishway  is  to  continuously  attract  fish  with  a  con- 
stant current  speed  at  the  exit  of  the  fish-holding 
chute.  Also  effective  is  to  replace  the  exiting  stimu- 
lating devices  with  netting  requiring  a  reduction  of 
the  current  speed  in  the  fish-holding  chutes  during 
its  movement  by  devices  using  an  electrical  field 
for  fish  stimulation.  Use  of  these  fishway  designs 
will  make  it  possible  to  increase  the  passage  of 
spawners  to  spawning  grounds  and  thereby  to  in- 
crease the  number  of  valuable  commercial  fish 
species  in  inland  water  bodies.  (Fish-PTT) 
W89- 12461 


EVOLVING  WATER  QUALITY  IN  A 
COMMON  CARP  AND  BLUE  TILAPIA  HIGH 
PRODUCTION  POND. 

New  Alchemy  Inst.,  East  Falmouth,  MA. 
For  primary  bibliographic  entry  see  Field  2H. 
W89- 12592 


DEATH  IN  THE  SEA:  A  FISHERMAN'S  PER- 
SPECTIVE. 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki. Fisheries  Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W 89- 12643 


GLIMMER  OF  HOPE  FOR  STREAM  FISHER- 
IES US  MISSISSIPPI. 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Wildlife  and  Fisheries. 

D.  C.  Jackson,  and  J.  R.  Jackson. 


228 


ENGINEERING  WORKS— Field  8 


Fisheries  (Bethesda),  Vol.  14,  No.  3,  p  4-9,  May/ 
June  1989.  1  fig,  3  tab,  27  ref. 

Descriptors:  *Fisheries,  'Stream  fisheries,  'Missis- 
sippi, 'Fish  stocking,  Channeling,  Flood  control, 
Rivers,  Yazoo  River  Basin. 

The  composition  of  fish  stocks  in  the  Yalobusha 
River  are  documented  and  the  extent  to  which 
these  stocks  consisted  of  exploitable  fisheries  re- 
sources is  determined.  Using  these  data  as  a  foun- 
dation, a  case  is  built  for  protecting  the  Yalobusha 
River  basin  and  other  streams  throughout  the 
Yazoo  River  basin.  Channelization  and  related 
flood  control  works  have  severely  affected  most 
stream  fisheries  in  the  Yazoo  river  basin  of  western 
Mississippi.  However,  recovery  processes  appear 
to  be  quite  advanced  in  some  of  these  streams.  A 
prime  example  is  the  Yalobusha  River,  which  is 
one  of  the  principal  tributaries  of  the  Yazoo  River. 
The  Yalobusha  River  was  channelized  in  1953  but 
stock  assessments  conducted  in  the  1980s  have 
documented  excellent  fisheries  in  this  system.  Ex- 
ploitable commercial  and  sport  fishes  collectively 
contributed  63.5-78.0%  to  the  biomass  of  hoop  net 
samples  collected  during  1986-88.  Renewed  dredg- 
ing, clearing,  and  snagging  of  the  Yalobusha  River 
and  other  headwater  streams  in  the  Yazoo  River 
basin  are  components  of  an  overall  Yazoo  River 
basin  flood  control  plan.  These  operations,  if  car- 
ried out,  would  impact  the  region's  stream  fishery 
resources  once  again.  A  recent  statewide  survey 
indicated  that  most  Mississippi  anglers  prefer  to 
fish  in  streams.  Strong  public  opposition  to  the 
flood  control  project  has  resulted  in  a  federal  court 
order  to  stop  operations  on  the  Yalobusha  River 
pending  a  comprehensive  review  and  reevaluation. 
(Miller-PTT) 
W89-12746 

EPISODIC  FISH  KILLS  IN  AN  ACIDIFIED 
SALMON  RIVER  IN  SOUTHWESTERN 
NORWAY.  „  ,     „, 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway).  Fish  Research  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12747 


IMPACT  OF  WATER  QUALITY  ON  FISH  PRO- 
DUCTION BASED  ON  EGYPTIAN  AND  IS- 
RAELI PRACTICES. 

Hebrew   Univ.    of  Jerusalem   (Israel).    Graduate 

School  of  Applie  Science  and  Technology. 

B.  Fattal,  A.  M.  Eisawy,  A.  Dotan,  H.  I.  Shuval, 

and  K.  H.  Mancy. 

Water  Science  and  Technology  WSTED4,  Vol. 

21,  No.  3,  p  27-33,  July  19,  1989.  2  fig,  1  tab,  15  ref. 

Descriptors:  'Aquaculture,  *Fish  fanning, 
•Wastewater  utilization,  'Water  quality,  'Escheri- 
chia coli,  'Aeromonas,  'Public  health,  Israel, 
Egypt,  Fish  ponds,  Wastewater  dilution,  Reser- 
voirs. 

An  Israel-Egypt-USA  collaborative  project  stud- 
ied the  health  risks  and  technological  options  for 
fish  grown  in  polluted  waters.  The  fish  were 
grown  in  aquaculture  with  or  without  wastewater- 
enrichment.  The  study  included  one  effluent  po- 
lishing pond,  two  fish  ponds  and  two  water  reser- 
voirs. The  fish  stock  in  the  ponds  and  reservoirs 
consisted  mainly  of  tilapia  (usually  hybrids  of  Sar- 
otherodon  niloticus  x  S.  aureus).  The  results  of 
Israeli  and  Egyptian  studies  indicated  that,  on  the 
average,  the  yields  for  wastewater  aquaculture 
were  higher  than  the  yields  without  wastewater. 
However,  the  Egyptian  study  showed  that  in  areas 
with  inadequate  dilution  of  wastewater  by  fresh- 
water near  to  a  sewage  outfall,  there  were  negative 
effects  on  fish  production.  Microbiological  assays 
(Escherichia  coli  and  Aeromonas)  of  water  and 
fish  tissues  indicate  that  the  Aeromonas  counts 
were  high  in  the  water  as  well  as  in  the  fish  tissues. 
The  bacterial  count  was  higher  in  the  digestive 
tract  than  in  the  water  in  which  the  fish  were 
grown.  In  most  cases  only  Aeromonas  was  detect- 
ed in  muscles.  There  was  no  difference  between 
wastewater-enriched  and  nonwastewater  aquacul- 
tures  for  both  E.  coli  and  Aeromonas  concentra- 
tions in  fish  tissues.  (Author's  abstract) 
W89-12782 


MICROBIOLOGICAL  ASPECTS  OF  FISH  CUL- 
TURED IN  WASTEWATERS:  THE  SOUTH  AF- 
RICAN EXPERIENCE. 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
J  L.  Slabbert,  W.  S.  G.  Morgan,  and  A.  Wood. 
Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  3,  p  307-310,  July  19,  1989.  1  tab,  12  ref. 

Descriptors:  'Water  reuse,  'Aquaculture,  'Fish 
farming,  'Wastewater  utilization,  'Conforms,  'Sal- 
monella, 'Bacteriophage,  'Public  health,  Stabiliza- 
tion ponds,  Tissue  analysis. 

Health  risks  associated  with  the  utilization  of 
wastewater  for  fish  production  were  studied  by 
investigating  the  possible  incorporation  of  patho- 
genic microorganisms  into  fillets  of  fish.  Fish  were 
cultured  in  cages  in  stabilization  ponds  at  two 
municipal  wastewater  treatment  facilities,  and  in  a 
flow  through  and  recirculating  system  receiving 
humus  tank  effluent.  Water  and  fish  were  analyzed 
for  total  and  fecal  coliforms,  Salmonella  and  coh- 
phages.  Even  though  high  numbers  of  fecal  coli- 
forms (200,000/100  ml)  and  coliphages  (1.2  mil- 
lion/100 ml)  were  detected  in  the  wastewater,  and 
in  some  instances  Salmonella  were  isolated,  none 
of  these  microorganisms  were  found  in  fish  fillet. 
Results  of  the  study  indicate  that  fillets  of  fish 
grown  in  such  wastewater  pond  systems  are  micro- 
biologically  safe  for  human  consumption,  provided 
that  simple  precautions  are  maintained  in  food 
handling  and  processing,  and  that  ponds  are  re- 
stricted to  domestic  wastes.  (Author's  abstract) 
W89-12830 

OBSERVATIONS  ON  FEEDING  RELATION- 
SHIPS BETWEEN  FISH  PREDATORS  AND 
FISH  ASSEMBLAGES  IN  A  MEDITERRANE- 
AN STREAM. 

Barcelona  Univ.  (Spain).  Dept.  of  Animal  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12915 

FISH  POPULATION  DYNAMICS  IN  THE 
BTVER  FROME,  DORSET. 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-12916 

USE  OF  NICHE  BREADTH  AND  PROPOR- 
TIONAL SIMILARITY  IN  FEEDING  TO  STIP- 
ULATE RESOURCE  UTILIZATION  STRATE- 
GIES IN  FISH. 

Herbert  H.  Lehman  Coll.,  Bronx,  NY.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12956 

FACTORS  INFLUENCING  THE  ABUNDANCE 
OF  BROOK  TROUT  (SALVELINUS  FONITNA- 
LIS)  IN  FORESTED  MOUNTAIN  STREAMS. 

Wyoming  Cooperative  Fishery  and  Wildlife  Re- 
search Unit,  Laramie. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-12957 

TOLERANCE  LEVEL  AND  HISTOPATHOLO- 
GICAL  RESPONSE  OF  MILKFISH  (CHANOS 
CHANOS)  FINGERLINGS  TO  FORMALIN. 

Southeast  Asian  Fisheries  Development  Center, 

Iloilo  (Philippines).  Aquaculture  Dept. 

E.  R.  Cruz,  and  C.  L.  Pitogo. 

Aquaculture  AQCLAL,  Vol.  78,  No.  2,  p  135-145, 

May  1989.  10  fig,  1  tab,  24  ref. 

Descriptors:  'Fish  farming,  'Milkfish,  'Pesticides, 
'Antiparasitic  agents,  'Formalin,  'Toxicity, 
Chanos,  Gills,  Liver,  Kidneys. 

Static  96-hr.  bioassays  were  conducted  on  milkfish 
fingerlings  (average  weight  6  g)  with  formalin  at 
concentrations  ranging  from  50-500  ppm.  The  24-, 
48-,  72-,  and  96-h  medial  lethal  concentration 
values  (LC50)  were  322,  260,  241  and  232  ppm 
formalin,  respectively.  Histological  analyses  of 
gills,  liver,  and  kidney  tissues  revealed  significant 
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pathological  changes  even  with  the  sublethal  con- 
centrations. The  intensity  of  cell  damage  increased 
with  increasing  concentration  and  exposure  to  for- 
malin. Formalin  treatments  caused  hyperplasia, 
epithelial  separation,  and  necrosis  in  the  gills; 
cloudy  swelling,  hemorrhage,  deposition  of  pig- 
ments, and  necrosis  in  liver  parenchyma;  and  de- 
generation of  renal  tubules.  Partial  recovery  of 
tissues  was  observed  in  fish  after  10  days  in  forma- 
lin-free seawater.  (Author's  abstract) 
W89- 13005 

RESISTANCE  TO  OZONE  OF  ZOOSPORES  OF 
THE  THRAUSTOCHYTRID  ABALONE  PARA- 
SITE, LABYRINTHULOIDES  HALIOTTOIS 
(PROTOZOA:  LABYRINTHOMORPHA). 

Department  of  Fisheries  and   Oceans,   Nanaimo 
(British  Columbia).  Pacific  Biological  Station. 
For  primary  bibliographic  entry  see  Field  5F. 
W89- 13006 


CADMIUM  IN  MYTILUS  SPP.:  WORLDWIDE 
SURVEY  AND  RELATIONSHIP  BETWEEN 
SEAWATER  AND  MUSSEL  CONTENT. 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Nantes. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13041 

AQUACULTURE  AND  COASTAL  ZONE  MAN- 
AGEMENT IN  BANGLADESH. 

Universidad  de  Oriente,  Cumana  (Venezuela).  Inst. 

Oceanografico. 

A.  K.  M.  Bashirullah,  N.  Mahmood,  and  A.  K.  M. 

A.  Matin. 

Coastal  Management  CZMJBF,  Vol.  17,  No.  2,  p 

119-127,  1989.  lfig,  18  ref. 

Descriptors:  'Coastal  zone  management,  'Devel- 
oping countries,  'Resources  development,  'Envi- 
ronmental effects,  'Bangladesh,  'Aquaculture, 
Coastal  waters,  Shellfish  farming,  Agriculture,  De- 
velopment, Shrimp,  Interagency  cooperation, 
Human  population,  Flood  damage,  Farming,  Re- 
forestation, Levees,  Environmental  protection. 

A  brief  survey  is  given  of  the  present  status  of 
brackish  water  shrimp  culture  and  its  increased 
importance  in  the  economy  of  Bangladesh.  The 
high  and  increasing  population  density  is  forcing 
people  to  engage  in  agriculture  and  aquaculture  in 
low  lying  coastal  areas  where  they  are  exposed  to 
cyclones  and  tidal  floods.  Colonization  of  these 
areas  has,  however,  led  to  deforestation  and  other 
adverse  effects  on  the  ecosystem.  A  policy  of 
intensive  farming  using  the  most  modern  methods 
is  necessary  to  reduce  these  effects  caused  largely 
by  extensive  low-yield  practices  in  a  country 
where  available  land  is  extremely  limited.  It  is 
proposed  that  the  government  augment  its  present 
policy  of  reforestation  and  take  other  steps  to 
conserve  the  environment  and  to  reduce  siltation 
and  erosion.  Whereas  the  construction  of  coastal 
embankments  to  protect  human  life  and  property  is 
necessary,  much  greater  efforts  should  be  taken  to 
realize  these  engineering  projects  with  minimum 
damage  to  the  environment.  A  proper  coastal  zone 
management  policy  requires  increased  coordina- 
tion among  the  numerous  governmental  agencies 
and  the  collection  of  sufficient  reliable  data  on  the 
ecosystem.  (Author's  abstract) 
W89-13048 

POPULATION  DYNAMICS  AND  DISTRIBU- 
TION OF  JUVENILE  VOBLA,  RUTILUS  RUTI- 
LUS,  BREAM,  ABRAMIS  BRAMA,  AND 
ZANDER,  STIZOSTEDION  LUCIOPERCA,  IN 
THE  NORTHERN  CASPIAN. 
Kaspiiskii  Nauchno-Issledovatel'skii  Inst.  Rybnogo 
Khozyaistva,  Astrakhan  (USSR). 
L.  A.  Belogolova. 

Journal  of  Ichthyology  JITHAZ,  Vol.  28,  No.  3,  p 
14-25,  1989.  5  fig,  6  tab,  22  ref.  Originally  pub- 
lished in  Voprosy  Ikhtiologii,  No.  6,  pp.  924-935, 
1987. 

Descriptors:  'Flow  control,  'Volga  River,  'Caspi- 
an Sea,  'Fish  populations,  'Regulated  flow,  Popu- 
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lation  dynamics,  Floods,  Fish  migration,  Deltas, 
Saline  water,  Shallow  water. 

Results  on  the  yield  of  juvenile  vobla,  bream,  and 
zander  in  the  Northern  Caspian  in  the  periods  of 
natural  and  regulated  flow  of  the  Volga  River  are 
reported.  The  significance  of  the  hydrological 
regime  of  the  spring  flood  from  the  yield  of  these 
species  in  the  period  of  regulated  flow  as  well  as 
on  the  conditions  of  their  feeding  in  the  sea  are 
demonstrated.  The  foraging  area  of  young  semimi- 
gratory  fishes  in  Northern  Caspian  before  and  after 
regulation  of  the  Volga  stream  was  determined  by 
population  abundance  level  and  volume  of  spring 
floods.  In  the  years  of  low  abundance,  the  young 
of  these  species  form  large  groups  in  the  shallow 
water  zone  of  the  sea,  and  occupy  deeper  parts  of 
the  sea  in  the  years  of  high  abundance.  The  migra- 
tion paths  of  juvenile  vobla  under  the  conditions  of 
regulated  flow  did  not  change.  Most  juvenile 
bream,  after  migrating  from  the  eastern  part  of  the 
delta,  move  in  a  northwestern  direction  toward 
Lake  Chechen.  (Author's  abstract) 
W89-13192 


USE  OF  STABLE  CARBON  AND  NITROGEN 
ISOTOPES  TO  TRACE  THE  LARVAL 
STRIPED  BASS  FOOD  CHAIN  IN  THE  SACRA- 
MENTO-SAN JOAQUIN  ESTUARY,  CALIFOR- 
NIA, APRIL  TO  SEPTEMBER  1985. 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

W.  Rast,  and  J.  E.  Sutton. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $10.95,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4164,  February 
1989.  62p,  17  fig,  19  tab,  24  ref. 

Descriptors:  'Tracers,  *Bass,  *Sacramento-San 
Joaquin  Estuary,  'California,  'Estuaries,  Stable 
isotopes,  Food  chains,  Trophic  level,  Nitrogen, 
Energy  flux,  Phytoplankton,  Detritus,  Zooplank- 
ton,  Shrimp. 

To  assess  one  potential  cause  for  the  decline  of  the 
striped  bass  fishery  in  the  Sacramento-San  Joaquin 
Estuary,  stable  carbon  and  nitrogen  isotope  ratios 
were  used  to  examine  the  trophic  structures  of  the 
larval  striped  bass  food  chain,  and  to  trace  the  flux 
of  these  elements  through  the  food  chain  compo- 
nents. Study  results  generally  confirm  a  food  chain 
consisting  of  the  elements,  phytoplankton/detri- 
tus->zooplankton/Neomysis  shrimp- >  larval 
striped  bass.  The  stable  isotope  ratios  generally 
become  more  positive  as  one  progresses  from  the 
lower  to  the  higher  trophic  level  food  chain  com- 
ponents, and  no  unusual  trophic  structure  was 
found  in  the  food  chain.  However,  the  data  indi- 
cate an  unidentified  consumer  organism  occupying 
an  intermediate  position  between  the  lower  and 
higher  trophic  levels  of  the  larval  striped  bass  food 
chain.  Based  on  expected  trophic  interactions,  this 
unidentified  consumer  would  have  a  stable  carbon 
isotope  ratio  of  about  28/mil  and  a  stable  nitrogen 
isotope  ratio  of  about  8/mi.  Three  possible  feeding 
stages  for  larval  striped  bass  also  were  identified, 
based  on  their  lengths.  The  smallest  length  fish 
seem  to  subsist  on  their  yolk  sac  remnants,  and  the 
largest  length  fish  subsist  on  Neomysis  shrimp  and 
zooplankton.  The  intermediate-length  fish  repre- 
sent a  transition  stage  between  primary  food 
sources  and/or  use  of  a  mixture  of  food  sources. 
(USGS) 
W89- 13349 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 


REALISING  THE  VALUE  OF  RESEARCH. 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

R.  F.  Critchley,  V.  P.  Anspoks,  F.  E.  Greaves,  and 
M.  G.  Matthews. 

Water  Science  and  Technology  WSTED4,  Vol. 
21,  No.  8/9,  p  1037-1044,  1989.  1  fig,  2  ref. 


Descriptors:  'Research  priorities,  'Benefits,  'Com- 
munication, On-site  investigations,  Management 
planning,  Foreign  research. 

The  aim  of  any  research  or  development  activity  is 
to  acquire  benefit.  There  are  many  pitfalls  prevent- 
ing correct  targeting  of  effort  into  the  most  benefi- 
cial areas  or  preventing  full  implementation  of  a 
proven  idea.  The  following  points  are  important: 
(1)  active  communication  through  reports,  news- 
letters and  seminars,  (2)  stimulating  demand 
through  identifying  key  sites  and  carrying  out  on- 
site  demonstrations  and,  (3)  providing  adequate 
resources  to  enable  take-up.  The  achievement  of 
benefits  from  research  is  not  automatic  on  success- 
ful completion  of  an  investigation.  Extensive  effort 
is  required  to  provide  the  conditions  for  effective 
implementation  of  a  new  proven  idea  or  process. 
Active  communication  with  potential  users  is  re- 
quired not  just  to  demonstrate  the  merits  of  the 
innovation,  but  also  to  explain  its  relevance  to 
identified  sites.  The  ultimate  and  most  effective 
form  of  demonstration  is  by  on-site  trial  using,  for 
example,  a  mobile  demonstration  unit.  (Miller- 
PTT) 
W89- 13079 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


EVALUATION  OF  THE  STATE  WATER  RE- 
SOURCES RESEARCH  INSTITUTES. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

M.  O.  Ertel. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-85,  1988.  28p,  4  append. 

Descriptors:  'Water  Research  Institutes,  'Evalua- 
tion, 'Research,  Education,  Training,  Universities, 
Funding,  Federal  appropriations,  Information 
transfer. 

Water-Resources  Research  Institutes,  as  authorized 
by  the  Water  Resources  Research  Act  of  1984 
(Public  Law  98-242),  are  located  in  each  State  and 
in  the  District  of  Columbia,  Guam,  Puerto  Rico, 
and  the  Virgin  Islands.  Public  Law  98-242  mandat- 
ed an  on-site  evaluation  of  each  of  these  institutes; 
the  results  of  these  evaluations,  which  were  con- 
ducted between  September  1985  and  June  1987, 
are  summarized.  The  evaluation  teams  found  that 
all  54  institutes  are  meeting  the  basic  objectives  of 
the  authorizing  legislation;  48  institutes  were  deter- 
mined to  be  fully  eligible  for  continued  support  in 
the  national  interest  under  the  provisions  of  Public 
Law  98-242.  Deficiencies  identified  in  the  pro- 
grams of  six  institutes  resulted  in  those  institutes 
being  placed  on  probation  for  1  year  to  allow  time 
for  corrective  actions  to  be  taken.  The  most  gener- 
al conclusion  that  can  be  drawn  from  the  evalua- 
tions is  that  the  institutes  as  a  whole  are  using  their 
Federal  funds  in  a  cost-effective  manner  by  mar- 
shaling the  resources  of  the  academic  community 
to  address  important  problems  identified  in  coop- 
eration with  water  interests  in  the  States.  Thus, 
they  are  serving  the  national  interest  as  envisioned 
by  the  authorizing  legislation.  (USGS) 
W89-13012 


FISCAL  YEAR  1987  PROGRAM  REPORT 
UTAH  WATER  RESEARCH  LABORATORY. 

Utah  Water  Research  Lab.,  Logan. 
L.  D.  James. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-205181/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1593-01,  August  1988. 
27p.  Project  USGS  G 1593-01. 

Descriptors:  'Water  Research  Institutes,  'Utah, 
•Research,  'Training,  'Information  transfer,  Edu- 
cation, Projects. 

Within  the  $2.7  million  research  program  under- 
way in  14  program  areas  at  the  Utah  Water  Re- 
search Laboratory,  two  programs  are  augmented 
with  USGS  funds  through  the  Utah  Center  for 
Water  Resources  Research.  Both  involve  interdis- 


ciplinary interaction.  One  area  examines  fundamen- 
tal meteorologic  and  surface  and  groundwater 
processes  in  closed  desert  basins  in  order  to  be 
better  able  to  manage  the  limited  water  and  sparse- 
ly developed  land  resources  around  desert  playas. 
The  second  seeks  deeper  understanding  of  the  fun- 
damental chemical  and  biological  processes  for 
protecting  water  supplies  from  hazardous  wastes. 
The  present  major  application  is  the  threat  to 
groundwater  from  toxic  organic  chemicals  (largely 
petroleum-related  in  Utah).  During  fiscal  year 
1987,  UCWRR  supported  three  projects  on  desert 
basin  hydrology  and  two  on  protecting  ground- 
water supplies  from  organic  chemicals.  The  first 
project  on  desert  hydrology  used  developed  instru- 
mentation to  measure  precipitation  and  evapora- 
tion patterns  across  a  transect  of  a  remote  desert 
valley  and  defined  grass  lands  between  the  moun- 
tains and  the  playa  as  the  primary  area  of  evapora- 
tion. The  water  stored  in  the  playas  is  unable  to 
evaporate  through  the  salt  crust  and  remains  stored 
underground.  The  second  project  modeled  subsur- 
face flow  from  recharge  areas  near  the  mountains 
to  discharge  onto  these  grassy  lands  or  move  along 
density  gradients  upwelling  as  springs  near  the 
borders  of  the  playas.  The  third  project  on  desert 
hydrology  explores  soil  crusting  and  underlying 
vesicular  horizons  in  a  search  for  ways  for  promot- 
ing more  rapid  recovery  after  site  disturbances. 
One  project  on  groundwater  quality  protection  is 
carrying  out  laboratory  and  field  evaluations  of  a 
variety  of  soil  vapor  phase  monitoring  techniques 
that  could  be  used  for  detection  of  volatile  com- 
pounds migrating  from  surface  and  subsurface  re- 
leases of  hazardous  substances  under  a  variety  of 
soil/aquifer  conditions.  The  second  is  developing 
methods  for  estimating  the  partitioning  behavior  of 
organic  contaminants  in  soil  waters,  and  air  from 
their  molecular  structure  in  order  to  reduce  the 
laboratory  work  required  in  parameter  estimation 
for  transport  modeling.  (James-UT,  WRL) 
W89-13322 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(NEW  YORK  STATE  WATER  RESOURCES  IN- 
STITUTE). 

New  York  State  Water  Resources  Research  Inst., 
Ithaca. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-200083/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1438-01,  July  1988.  lip. 
Contract  14-08-000 1-G 1438.  Project  USGS  G1438- 
01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'New 
York,  Education,  Projects. 

New  York's  FY87  annual  program  of  water  re- 
search and  technology  focused  on  inexpensive 
wastewater  and  landfill  leachate  treatment  meth- 
ods applicable  particularly  in  small  communities. 
The  Root  Zone  Method,  growing  in  popularity  in 
Europe,  was  chosen  for  scruntiny.  The  Root  Zone 
Method  was  studied  in  two  ways:  (1)  by  receiving 
design  and  operational  data  from  a  spectrum  of 
existing  installations  in  Europe  and  North  Amer- 
ica; and  (2)  by  conducting  laboratory  experiments 
to  study  basic  processes  and  parameters  which 
govern  the  effectiveness  of  contaminant  removal. 
The  principal  questions  are:  What  are  the  best 
organic  and  hydraulic  loading  rates.  What  are  the 
hydraulic  pathways  and  rates  of  flow  under  vari- 
ous design  and  operating  conditions.  What  are  the 
processes  and  rates  of  contaminant  removal.  This 
work  is  now  being  incorporated  into  a  large  effort 
for  which  additional  support  will  be  provided  by 
the  N.Y.S  Energy  Research  and  Development  Au- 
thority and  the  Town  of  Fenton,  NY.  This  broader 
effort  will  investigate  the  use  of  root  zone  tech- 
nique for  treating  landfill  leachate.  (Porter-Cornell 
U.) 
W89-13323 
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10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 

WATER-RESOURCES  ACTIVITIES  IN  UTAH 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 
1987,  TO  SEPTEMBER  30, 1988. 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div.  _,.„ 

For  primary  bibliographic  entry  see  Field  7C. 
W89-13326 

WATER  RESOURCES  ACTrvnTES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NEW 
MEXICO-FISCAL  YEAR  1988. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-13367 

WATER  RESOURCES  ACTTVTnES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  PENNSYLVA- 
NIA, 1988-89. 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-13368 

BIBLIOGRAPHY  OF  WATER-RESOURCES  IN- 
VESTIGATIONS REPORTS  PUBLISHED  BY 
THE  U.  S.  GEOLOGICAL  SURVEY  FROM  1971 
THROUGH  1982. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

S.  A.  Edmonds. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  89-69,  June  1989.  47p. 

Descriptors:  *  Bibliographies,  *Groundwater  data, 
•Surface  water,  *Water  quality,  'Groundwater 
availability,  'Publications,  Groundwater  quality, 
Surface  water  availability,  Groundwater  pollution. 

This  report  contains  a  cross-referenced  listing  of 
971  Water-Resources  Investigations  reports 
(WRIR's)  published  by  the  U.S.  Geological 
Survey  from  1971  through  1982.  The  reports  are 
listed  by  WRIR  number.  Most  requests  for 
WRIR's  generally  are  by  WRIR  number;  howev- 
er, the  Survey's  annual  catalog,  'Publications  of  the 
U.S.  Geological  Survey  (year),'  indexes  WRIR's 
under  the  National  Technical  Information  Service 
number,  with  the  WRIR  appearing  only  at  the  end 
of  the  citation  within  the  index.  Additionally,  a 
few  WRIR's  have  been  listed  in  the  index  without 
any  reference  to  their  WRIR  number;  and  some 
WRIR's  appeared  only  in  the  discontinued  Water 
Resources  Investigations  folder  series.  This  report 
lists  WRIR's  in  sequential  order  to  assist  the  read- 
ership in  locating  a  particular  publication.  (USGS) 
W89-13380 

10D.  Specialized  Information 
Center  Services 


PRACTICAL  IMPLEMENTATION  OF  A  HY- 

DROBIOLOGICAL   INFORMATION    SYSTEM 

ON  A  COMPUTER  (PRAKTICHESKAIA  REA- 

LIZATSHA  NA  GIOROBIOLOGICHESKOI  IN- 

FORMATSIONNOI  SISTEMY). 

Institut  Ekologicheskoi  Toksikologii,  Baikal'skogo 

Filiala  VNPO  Bumprom. 

O.  M.  Kozhova,  and  E.  V.  Peskova. 

Gidrobiologicheski  Zhurnal  GBZUAM,  Vol.  24, 

No.  5,  p  3-9,  1988.  4  ref.  English  summary. 

Descriptors:  'Information  systems,  'Computers, 
•Lake  Baikal,  Hydrobiology,  Computer  programs, 
Monitoring,  Data  processing. 

A  description  of  the  hardware  and  software  used 
for  a  hydrobiological  information  system  covers  all 


the  stages  of  its  development:  from  the  original 
idea  to  its  practical  realization.  Introduction  of 
such  an  automated  system  of  information  collec- 
tion storage  and  processing  is  of  great  significance 
for  optimizing  monitoring  of  Lake  Baikal.  (Au- 
thor's abstract) 
W89- 12720 
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Preparation  Of  Reviews — Group  10F 

University    of   South   Florida,   Tampa.    Coll.    of 

Public  Health. 

For  primary  bibliographic  entry   see  Field   5D. 

W89-12514 


INORGANICS.  ^  _  .      , 

Massachusetts  Univ.,  Amherst.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12502 


ORGANICS. 

Tennessee  Technological  Univ.,  Cookevule. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-12503 


WATER  CHARACTERISTICS. 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 

ing. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12504 

CONTINUOUS  MONITORING,  AUTOMATED 
ANALYSIS,  AND  SAMPLING  PROCEDURES. 

Oak  Ridge  National  Lab.,  TN.  Chemical  Technol- 
ogy Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-12505 


WASTEWATER  COLLECTION. 

Geo-Marine,  Inc.,  Piano,  TX. 

For  primary  bibliographic   entry  see  Field   5D. 

W89- 12506 


WASTEWATER  TREATMENT -PHYSICAL 

AND  CHEMICAL  METHODS. 

Maryland  Univ.,  College  Park. 

For  primary  bibliographic   entry  see  Field   5D. 

W89-12507 


ACTIVATED  SLUDGE. 

CH2M  Hill,  Inc.,  Gainesville,  FL. 

For  primary  bibliographic  entry   see  Field   5D. 

W89-12508 


BIOLOGICAL  FIXED-FILM  SYSTEMS. 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering.  . 

For  primary  bibliographic  entry  see  Field   5D. 

W89-12509 


LAGOONS  AND  POND. 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For   primary  bibliographic   entry   see  Field   5L>. 
W89-12510 


ANAEROBIC  PROCESSES. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry   see  Field   5D. 
W89-12511 


SLUDGE  TREATMENT,  UTILIZATION,  AND 
DISPOSAL. 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-12512 


ON-SITE  ALTERNATIVES  FOR  TREATMENT 
AND  DISPOSAL. 

ENSR  Contractors,  Acton,  MA. 

For  primary  bibliographic  entry   see  Field   5D. 

W89-12513 


DISINFECTION. 


TREATMENT  PLANT  MANAGEMENT,  OPER- 
ATION, AND  MAINTENANCE. 

Baker/TSA,  Inc.,  Coraopolis,  PA. 

For  primary  bibliographic  entry  see   Field   5D. 

W89-12515 


WATER  RECLAMATION  AND  REUSE. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-12516 

LAND  APPLICATION  OF  WASTEWATER. 

Dames  and  Moore,  Atlanta,  GA. 

For  primary  bibliographic   entry   see  Field   5D. 

W89-12517 


URBAN  RUNOFF  AND  COMBINED  SEWER 
OVERFLOW. 

Calocerinos  and  Spina,  Liverpool,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12518 


HEALTH  EFFECTS  ASSOCIATED  WITH 
WASTEWATER  TREATMENT,  DISPOSAL, 
AND  REUSE. 

Alberta  Univ.,  Edmonton.  Div.  of  Health  Services 

Administration. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12519 

MEAT,  FISH,  AND  POULTRY  PROCESSING 
WASTES. 

Battelle  Memorial  Inst.,  Columbus,  OH. 

For  primary  bibliographic   entry  see  Field   5D. 

W89- 12520 

FRUIT,  GRAIN,  AND  VEGETABLE  WASTES. 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic   entry   see  Field   3D. 

W89-12521 

FERMENTATION  INDUSTRY. 

Alabama  Univ.  in  Birmingham.  School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field   5D. 

W89-12522 


DAIRY  WASTES. 

Brown  (Floyd)  Associates,  Inc.,  Marion,  OH. 
For  primary  bibliographic   entry  see  Field   5D. 
W89-12523 


AGRICULTURAL  WASTES. 

For  primary  bibliographic  entry  see  Field   5D. 
W89-12524 


TEXTILE  WASTES. 

ENSR  Contructors,  Acton,  MA. 

For  primary  bibliographic   entry   see  Field   5D. 

W89-12525 


PULP    AND    PAPER    EFFLUENT    MANAGE- 
MENT. 

Western  Michigan  Univ.,  Kalamazoo. 

For  primary  bibliographic   entry   see  Field   5D. 

W89-12526 


COAL  AND  COAL  MINE  DRAINAGE. 

Olem  Associates,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12527 
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PETROLEUM  PROCESSING  AND  SYNTHET- 
IC FUELS. 

Stover  and  Bentley,  Inc.,  Stillwater,  OK. 

For  primary   bibliographic   entry   see  Field   5D. 

W89-12528 


POWER  INDUSTRY  WASTES. 

Donohue  and  Associates,  Inc.,  Sheboygan,  WI. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-12529 


METAL  FINISHING  AND  PROCESSING. 

CH2M/Hill,  Reston,  VA. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-12530 


RADIOACTIVE  WASTES. 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-12531 


HAZARDOUS  AND  SOLID  WASTES. 

Dames  and  Moore,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-12532 


NONPOINT  SOURCES. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12533 


MIXING  AND  TRANSPORT. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-12534 


LAKE  AND  RESERVOIR  MANAGEMENT. 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12535 


DISSOLVED  OXYGEN  IN  STEAMS  AND  RES- 
ERVOHtS. 

Tennessee  Valley  Authority,  Chattanooga. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-12536 


GROUNDWATER. 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-12537 


THERMAL  EFFECTS. 

Federated  Dept.  Stores  and  Allied  Stores  Corpora- 
tion, 7  West  Seventh  Street,  Cincinnati,  OH  45202. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-12538 


FATE  OF  POLLUTANTS. 

Colorado  Univ.  at  Boulder.  Center  for  Advanced 

Decison   Support   for   Water  and   Environmental 

Systems. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-12539 


EFFECTS  OF  POLLUTION  ON  FRESHWATER 
ORGANISMS. 

Environmental  Monitoring  Systems  Lab.,  Cincin- 
nati, OH.  Aquatic  Biology  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-12540 


EFFECTS  ON  SALTWATER  ORGANISMS. 

California  State  Univ.,  Long  Beach.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5C. 
W89-12541 


AQUATIC  SEDIMENTS. 

URS  Consultants,  Inc.,  Cleveland,  OH.  Planning 
and  Environmental  Services  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 12542 


SUBSTRATE  ASSOCIATED  MICROFAUNA. 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-12543 


HUMAN  HEALTH  EFFECTS  ASSAYS. 

Environmental    Protection    Agency,    Cincinnati, 

OH.     Environmental     Criteria    and    Assessment 

Office. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-12544 


EFFECTS  OF  CHEMICALS  ON  MICROORGA- 
NISMS. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Toxic  Substances. 
For  primary  bibliographic  entry  see  Field  5C. 
W89- 12545 


DETECTION  AND  OCCURRENCE  OF  WATER- 
BORNE  BACTERIAL  AND  VIRAL  PATHO- 
GENS. 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W89- 12546 


ACIDIC  DEPOSITION. 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-12547 


BIOMONTTORING. 

Eckenfelder,  Inc.,  Nashville,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-12548 


NITRATE  LEACHING  UNDER   IRRIGATION 
IN  THE  UNITED  STATES. 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89- 12626 


RESEARCH  IMPERATIVES  FOR  HtRIGATION 
SCIENCE. 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Div.  of  Plant 

Physiology. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-12636 


CADMIUM  IN  MYTILUS  SPP.:  WORLDWIDE 
SURVEY  AND  RELATIONSHIP  BETWEEN 
SEAWATER  AND  MUSSEL  CONTENT. 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Nantes. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-13041 
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AB ALONE 

Resistance  to  Ozone  of  Zoospores  of  the  Thraus- 
tochytrid  Abalone  Parasite,  Labyrinthuloides 
haliotidis  (Protozoa:  Labyrinthomorpha). 


W89- 13006 


5F 


ABSORPTION 

Seasonal  Change  in  Water  Use  and  Carbon  As- 
similation of  Irrigated  Wheat. 
W89-12340  2I 

Nickel  Absorption  and  Kinetics  in  Human  Vol- 
unteers. 
W89- 12765  5B 

ACCIDENTS 

Accidents  Due  to  Oxygen  Deficiency  and  Meth- 
ane Gas  Blow-off  in  Tokyo  Area,  Japan. 
W89-13011  2F 

ACCLIMATIZATION 

Reasons  for  the  Acclimation  for  2,4-D  Biodegra- 

dation  in  Lake  Water. 

W89-12176  5B> 

Considerations  on  the  Acclimatization  of  Caspi- 
an Sea  Invertebrates  in  the  Dnieper  and  its  Res- 
ervoirs (Itogi  Akklimatizatsii  Bespozvonoch- 
nykh  Kaspiiskoi  Fauny  v  Dnieper  i  Ego  Vodokl- 
ranilischakh). 
W89-12715  2H 

Adaptation  to  a  Quaternary  Ammonium  Surfac- 
tant by  Suspended  Microbial  Communities  in  a 
Model  Stream. 
W89-13027  5C 

ACCUMULATION 

Uptake  and  Biotransformation  of  6,7-Dimethyl- 
quinoline  and  6,8-Dimethylquinoline  by  Rain- 
bow Trout  (Salmo  gairdneri). 
W89- 12766  5B 

ACETYLCHOLINESTERASE 

Recovery   of  Benthiocarb-Inhibited    AChE   in 

Fish  Brain:  An  In  Vitro  Study. 

W89-12839  5B 

ACID  LAKES 

Acidification  of  Lakes  in  Galloway,  South  West 

Scotland:  A  Diatom  and  Pollen  Study  of  the 

Post-Glacial   History   of  the   Round   Loch   of 

Glenhead. 

W89-12499  2H 

Modeling  Thermal  Stratification  in  Transparent 

Adirondack  Lake. 

W89-13125  2H 


ACID  MINE  DRAINAGE 

Coal  and  Coal  Mine  Drainage. 
W89-12527 


5C 


Classification  and  Ordination  of  Macroinverte- 
brate  Assemblages  to  Predict  Stream  Acidity  in 
Upland  Wales. 
W89-12596  5A 

Acid   Rain   Games:   Incentives   to   Exaggerate 
Control  Costs  and  Economic  Disruption. 
W89-12763  6B 


ACID  STREAMS 

Acidic  Deposition. 
W89-12547 


5C 


Scientist,  Researchers,  and  Acid  Rain. 
W89-12948 


6E 


ACID  RAIN 

Chemistry  of  Rainwater  and  Cloud  Water  at 
Remote  Sites  in  Alaska  and  Oregon. 
W89-12175  5B 

Direct  Effects  of  Simulated  Acid  Rain  on  Sexual 

Reproduction  in  Corn. 

W89-12184  5C 

Changes  in  the  Chemistry  of  Surface  Waters:  25- 
Year  Results  of  the  Hubbard  Brook  Experimen- 
tal Forest,  NH. 
W89-12385  2K 

Acidification  of  Lakes  in  Galloway,  South  West 

Scotland:  A  Diatom  and  Pollen  Study  of  the 

Post-Glacial   History   of  the   Round   Loch   of 

Glenhead. 

W89-12499  2H 


Acidic  Deposition. 
W89- 12547 


5C 


Sulfate  Production  and  Deposition  in  Midlati- 
tude  Continental  Cumulus  Clouds:  Part  I.  Cloud 
Model  Formulation  and  Base  Run  Analysis. 
W89-13117  5B 

Sulfate  Production  and  Deposition  in  Midlati- 

tude    Continental    Cumulus    Clouds:    Part    II. 

Chemistry  Model  Formulation  and  Sensitivity 

Analysis. 

W89-13118  5B 

Caesium- 137  in  Perch  in  Swedish  Lakes  after 

Chernobyl-Present  Situation,  Relationships  and 

Trends. 

W89-13155  5B 

ACID  RAIN  EFFECTS 

Acid  Precipitation  Effects  on  Growth  and  Yield 
Responses  of  Twenty  Soybean  and  Twelve  Snap 
Bean  Cultivars. 
W89-12174  5C 

Direct  Effects  of  Simulated  Acid  Rain  on  Sexual 

Reproduction  in  Corn. 

W89-12184  5C 

Temporal  Variation  in  Nitrate  and  Nutrient  Ca- 
tions in   Drainage   Waters   from   a  Deciduous 
Forest. 
W89-12187  5C 

Echo  Location  of  Corixids  in  Deep  Water  in  an 

Acid  Loch. 

W89-12288  5C 

Effects  of  an  Experimental  Acid  Pulse  on  Inver- 
tebrates   in    a    High    Altitude    Sierra    Nevada 
Stream. 
W89-12595  5C 

Classification  and  Ordination  of  Profundal  Ma- 
croinvertebrate  Communities  in  Nutrient  Poor, 
Oligo-Mesohumic  Lakes  in  Relation  to  Environ- 
mental Data. 
W89- 12678  2H 

Surface  Absorption  of  Aluminium  by  Gill  Tissue 
and  Body  Mucus  of  Rainbow  Trout,  Salmo 
gairdneri,  at  the  Onset  of  Episodic  Exposure. 
W89-12693  5B 

Episodic  Fish  Kills  in  an  Acidified  Salmon  River 

in  Southwestern  Norway. 

W89-12747  5C 

Lake  Acidification  Studies:  The  Role  of  Input 
Uncertainty  in  Long-Term  Predictions. 
W89-12978  5C 

Speciation  and  Equilibrium  Relations  of  Soluble 
Aluminum  in  a  Headwater  Stream  at  Base  Flow 
and  During  Rain  Events. 
W89- 12991  5B 

Hydrologic  Control  of  Sulfate  Mobility   in  a 

Forested  Watershed. 

W89-12995  5B 

Modeling  Thermal  Stratification  in  Transparent 

Adirondack  Lake. 

W89-13125  2H 

Densities    of    Benthic    Macroinvertebrates    in 
Upland  Welsh  Streams  of  Different  Acidity  and 
Land  Use. 
W89-13178  2H 


Episodic  Fish  Kills  in  an  Acidified  Salmon  River 

in  Southwestern  Norway. 

W89-12747  5C 

Densities    of    Benthic    Macroinvertebrates    in 
Upland  Welsh  Streams  of  Different  Acidity  and 
Land  Use. 
W89-13178  2H 

ACID  WATER 

Echo  Location  of  Corixids  in  Deep  Water  in  an 

Acid  Loch. 

W89-12288  5C 

ACIDIC  SOILS 

Classification  of  Cultivated  Estuarine  Acid  Sul- 
fate Soils  in  Quebec. 
W89-12453  2G 


Acidic  Deposition. 
W89- 12547 

ACIDIC  WATER 

Acidic  Deposition. 
W89-12547 


5C 


5C 


Effects  of  an  Experimental  Acid  Pulse  on  Inver- 
tebrates   in    a    High    Altitude    Sierra    Nevada 
Stream. 
W89-12595  5C 

Classification  and  Ordination  of  Macroinverte- 
brate  Assemblages  to  Predict  Stream  Acidity  in 
Upland  Wales. 
W89-12596  5A 
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Cyanobacterial  Toxins  in  Water. 
W89- 12779 
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ALGICIDES 

Effect  of  Surfactants  on  the  Growth  of  Algae 
(Vliianie   Poverkhnostno-aktivnykh   Veshchestv 
Na  Vodorocli)  (Obzor). 
W89-12275  5C 

ALGORITHMS 

Heuristic  Algorithms  for  Waste  Load  Allocation 

in  a  River  Basin. 

W89-13081  5G 

ALIPHATIC  HYDROCARBONS 

Sedimentary    Record    of   Polycyclic   Aromatic 

and  Aliphatic  Hydrocarbons  in  the  Windermere 

Catchment. 

W89- 12479  5B 

ALLUVIAL  AQUIFERS 

Ground-Water  Quality  Variations  in  a  Silty  Al- 
luvial Soil  Aquifer,  Oklahoma. 
W89-13169  2F 


Application  and  Comparison  of  Shallow  Seismic 
Methods  in  the  Study  of  an  Alluvial  Aquifer. 
W89-13170  7B 

Construction,  Geologic,  and  Groundwater  Data 
for  Observation  Wells  Near  the  Shelby  County 
Landfill,  Memphis,  Tennessee. 
W89-13335  2F 

Geohydrology  of  the  Alluvium  and  Terrace  De- 
posits of  the  North  Canadian  River  From  Okla- 
homa City  to  Eufaula  Lake,  Central  Oklahoma. 
W89-13341  2F 

Water   Level    Maps   of  the   Mississippi   River 

Valley  Alluvial  Aquifer  in  Eastern  Arkansas, 

1986. 

W89-13351  7C 

Groundwater  Hydrology  and  Simulated  Effects 

of  Development  in  Smith  Creek  Valley,  A  Hy- 

drologically  Closed   Basin  in   Lander  County, 

Nevada. 

W89-13363  2F 

Hydrogeologic  Characteristics  of  the  Valley-Fill 
Aquifer  in  the  Arkansas  River  Valley,  Pueblo 
County,  Colorado. 
W89- 13370  7C 

Hydrogeologic  Characteristics  of  the  Valley-Fill 
Aquifer  in  the  Arkansas  River  Valley,  Crowley 
and  Otero  Counties,  Colorado. 
W89-13371  7C 

Hydrogeologic  Characteristics  of  the  Valley-Fill 

Aquifer  in  the  Arkansas  River  Valley,  Prowers, 

Colorado. 

W89-13372  7C 

ALLUVIAL  CHANNELS 

Bed  Waves  Generated  by  Internal   Waves  in 

Alluvial  Channels. 

W89-12416  2F 

Problem  of  the  Hydrological  Interpretation  of 

Palaeochannel  Pattern. 

W89-13315  2E 

ALLUVIAL  DEPOSITS 

Operation  of  Reservoirs  and  Sediment  Transpor- 
tation (Exploitation  des  Retenues  et  Transport 
des  Sediments). 
W89-12894  2J 

Tranpsort  of  Solids  of  the  River  Arve  into  the 
Geneva's    Rhone    (Les    Apports    Solides    de 
L'Arve  dans  le  Rhone  Genevois). 
W89-12896  2J 

Upper  Rhone  Flushes-Remarks  on  the  Activi- 
ties of  1987  (Les  Chasses  Franco-Suisses  Sur  le 
Haunt-Reflexions  sur  les  Operations  de  1987). 
W89-12897  2J 

ALLUVIAL  FANS 

Inorganic  Chemistry  of  Peat  from  the  Mauna- 

chira  Channel-Swamp  System,  Okavango  Delta, 

Botswana. 

W89-12761  2H 

Horizontal  Anisotropy  of  the  Principal  Ground- 
Water  Flow  Zone  in  the  Salinas  Alluvial  Fan, 
Puerto  Rico. 
W89-13163  2F 

ALLUVIAL  PLAINS 

Evolution  of  the  Thessaloniki-Giannitsa  Plain  in 
Northern  Greece  During  the  Last  2500  Years- 
From  the  Alexander  the  Great  Era  until  Today. 
W89- 13305  2H 

ALLUVIAL  RIVERS 

Scale  Model  of  the  'Riviere  des  Galets'  (Reunion 
Island)  (Modele  Reduit  Physique  de  la  Riviere 
des  Galets  (La  Reunion)). 
W89-12883  2J 
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Sediment    Transport    Modelling    of    Alluvial 
Rivers:  An  Action  of  a  National  Nature  (La 
Modelisation  du  Transport  Solide  en  Riviere: 
une  Action  Caractere  National). 
W89-12890  2J 

Alluvial   River   Modelling:    Bed    Load,    Grain 
Sorting  and  Armouring  (Modeles  d'Evolution 
de  Lits  Alluvionivaires  Soumis  a  Charriage:  Tri 
Granulometrique  et  Pavage). 
W89- 12891  2J 

ALPINE  REGION 

Erosion  of  'Terres  Noires'  in  the  Buech  Area 
(Hautes-Alpes,  France):  Contribution  to  the 
Study  of  Erosion  Processes  in  the  Representa- 
tive Catchment  Basin  of  Saint-Genis  (L'Erosion 
des  Terres  Noires  dans  la  Region  du  Buech 
(Hautes-Alpes):  Contribution  a  L'Etude  des 
Processus  Erosifs  sur  le  Bassin  Versant  Repre- 
sentatif  (BVRE)  de  Saint-Genis). 
W89-12882  2J 

ALPINE  REGIONS 

Measurement  and  Interpretation  of  the  Erosion 
Process  in  South  Alps  Marls,  on  the  Scale  of  a 
Small  Gully  (Measure  et  Interpretation  du 
Processus  d'Erosion  dans  les  Marines  des  Alpes 
du  Sud  a  l'Echelle  de  la  Pethe  Ravine). 
W89-12881  2J 

ALTERNATIVE  WATER  USE 

Efficient  and  Equitable  Solution  of  Indian  Re- 
served Rights. 
W89-13398  6E 

ALUM  SLUDGE 

No  Adverse  Environmental  Impacts  from  Water 

Plant  Discharges. 

W89-12249  5F 

ALUMINA 

Activated  Alumina  for  POU/POE  Removal  of 

Fluoride  and  Arsenic. 

W89-13287  5F 

ALUMINUM 

Differential   Genotypic   Response   to   Drought 
Stress  and  Subsoil  Aluminum  in  Soybean. 
W89- 12437  3F 

Flux  of  Particulate  Aluminum  Across  the  South- 
eastern U.S.  Continental  Shelf. 
W89- 12606  2J 

Surface  Absorption  of  Aluminium  by  Gill  Tissue 
and  Body  Mucus  of  Rainbow  Trout,  Salmo 
gairdneri,  at  the  Onset  of  Episodic  Exposure. 
W89-12693  5B 

Speciation  and  Equilibrium  Relations  of  Soluble 
Aluminum  in  a  Headwater  Stream  at  Base  Flow 
and  During  Rain  Events. 
W89-12991  5B 

AMAZON  RIVER 

Measurement  and  Modeling  of  Rainfall  Intercep- 
tion by  Amazonian  Rain  Forest. 
W89-12332  2B 

AMINO  ACIDS 

Bacterial  Uptake  of  Dissolved  Free  and  Com- 
bined Amino  Acids  in  Estuarine  Water. 
W89- 12702  2L 


Seasonality  of  Nutrient  Regeneration  in  an  Or- 
ganic-Rich Coastal  Sediment:  Kinetic  Modeling 
of  Changing  Pore-Water  Nutrient  and  Sulfate 
Distributions. 
W89- 12704  2L 

AMPHIPODS 

Comparative  Strategies  of  Heavy  Metal  Accu- 
mulation by  Crustaceans:  Zinc,  Copper  and  Cad- 
mium in  a  Decapod,  an  Amphipod  and  a  Barna- 

W89-12308  5B 


AMMONIA 

Ammonia  Removal  Using  Overland  Flow. 
W89- 12847 


ANIMAL  POPULATIONS 

Assessment  of  the  Value  of  Rivers  for  Otters. 
W89-12919  2H 

ANIMAL  TISSUES 

Surface  Absorption  of  Aluminium  by  Gill  Tissue 
and  Body  Mucus  of  Rainbow  Trout,  Salmo 
gairdneri,  at  the  Onset  of  Episodic  Exposure. 
W89- 12693  5B 


Long-Term  Growth  Oscillations  of  Pontoporeia 
affinis   Lindstrom   (Crustacea:    Amphipoda)   in 
Lake  Malaren. 
W89-12685  2H 

Effect  of  Sediment  Organic  Carbon  on  Survival 
of  Hyalella  azteca  Exposed  to  DDT  and  Endrin. 
W89-13025  5C 

ANAEROBIC  CONDITIONS 

Influence  of  External  Orthophosphate  Concen- 
trations on  Some  Kinetic  Properties  of  Activat- 
ed Sludge  in  an  Anaerobic-Aerobic  System. 
W89-12774  5D 

ANAEROBIC  DIGESTION 

Anaerobic  Digestion  of  a  Petrochemical  Efflu- 
ent Using  an  Anaerobic  Hybrid  Digester. 
W89-12294  5D 

Anaerobic  Treatment  of  Pulp  and  Paper  Mill 

Wastewaters. 

W89- 12296  5D 

Characterization  of  Chlorophenol  and  Chloro- 
methoxybenzene  Biodegradation  during  Anaero- 
bic Treatment. 
W89-12382  5D 
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AMMONIUM 

Ammonium    Excretion    by    Some    Freshwater 
Zoobenthos  from  a  Eutrophic  Lake. 
W89-12571  2H 

Isocratic  Elution  of  Sodium,  Ammonium,  Potas- 
sium, Magnesium  and  Calcium  Ions  by  Ion-Ex- 
change Chromatography. 
W89-12612  5A 


Anaerobic  Processes. 
W89-12511 
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ANIMAL  WASTES 

Agricultural  Wastes. 
W89- 12524 

Slurry  Composting  Options. 

W89-12767 
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Anaerobic     Degradation     of     Chloroaromatic 
Compounds  in  Aquatic  Sediments  under  a  Vari- 
ety of  Enrichment  Conditions. 
W89-12653  5B 

Characterization   of  Anaerobic   Dechlorinating 
Consortia  Derived  from  Aquatic  Sediments. 
W89-12654  5B 

Sodium  Molybdate  Inhibits  Sulphate  Reduction 
in  the  Anaerobic  Treatment  of  High-Sulphate 
Molasses  Wastewater. 
W89-12665  5D 

ANALYTICAL  TECHNIQUES 

Investigation   of  the   Structural   Features   and 
Interactions  of  Aquatic  Fulvic  Acids  in  Surface 
and  Groundwater. 
W89-13357  2K 

ANIMAL  BEHAVIOR 

Influence  of  Copper  Exposure  on  Predator-Prey 
Interactions  in  Aquatic  Insect  Communities. 
W89-12684  5C 

ANIMAL  METABOLISM 

Effect  of  Some  Pesticides  on  In-vitro  Lipid  and 
Protein  Synthesis  by  the  Liver  of  the  Freshwa- 
ter Teleost,  Channa  punctatus  (Bl). 
W89-13157  5C 

ANIMAL  PATHOLOGY 

Histopatholgical  Changes  Induced  by  Malathion 
in  the  Gills  of  Bluegill  Lepomis  macrochirus. 
W89- 12739  5C 

Pathology  of  Brown  Bullhead,  Ictalurus  nebulo- 
sus,  from  Highly  Contaminated  and  Relatively 
Clean  Sections  of  the  Hudson  River. 
W89-12742  5C 


ANIMAL  PHYSIOLOGY 

Thermal  Effects. 
W89-12538 
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Presence  of  Human  and  Animal  Viruses  in  Sur- 
face and  Ground  Waters. 
W89-12824  5B 

ANIONS 

Characterization  of  Indirect  Photometry  for  the 
Determination  of  Inorganic  Anions  in  Natural 
Water  by  Ion  Chromatography. 
W89-12611  5A 

ANISOTROPIC  AQUIFERS 

Horizontal  Anisotropy  of  the  Principal  Ground- 
Water  Flow  Zone  in  the  Salinas  Alluvial  Fan, 
Puerto  Rico. 
W89-13163  2F 

ANISOTROPY 

Boundary  and  Interface  Conditions  in  Porous 

Media. 

W89- 12996  2F 

ANNELIDS 

Effects  of  Small-Scale  Sedimentary  Patchiness 
on  the  Distribution  of  Tubificid  and  Lumbriculid 
Worms  in  Lake  Geneva. 
W89-12683  2H 

ANTARCTIC 

Microheterotrophic  Activity  in  a  Subantarctic 
Intertidal  Sediment  Relative  to  Nutrient  Supply. 
W89- 12290  2J 

Filamentous     Green     Algae     in     Freshwater 
Streams  on  Signy  Island,  Antarctica. 
W89-12549  2H 

Microbial  Communities  in  Southern  Victoria 
Land  Streams  (Antarctica):  I.  Photosynthesis. 
W89-12551  2H 

Microbial    Communities   in   Southern   Victoria 
Land  Streams  (Antarctica):  II.  The  Effects  of 
Low  Temperature. 
W89-12552  2H 

Nitrogen  Dynamics  in  Two  Antarctic  Streams. 
W89-12553  2H 

Broadscale    Patterns    in    the    Distribution    of 
Aquatic  and  Terrestrial  Vegetation  at  Three  Ice- 
free  Regions  on  Ross  Island,  Antarctica. 
W89-12555  2H 

Geochemical    Processes   in   the    Lake    Fryxell 

Basin  (Victoria  Land,  Antarctica). 

W89-12558  2H 

Some   Aspects   of  Iron   Cycling   in   Antarctic 

Lakes. 

W89-12559  2H 

Photon    Dependence    of    Inorganic    Nitrogen 
Transport  by  Phytoplankton  in  Perennially  Ice- 
covered  Antarctic  Lakes. 
W89-12561  2H 

Patterns  of  Energy  Storage  in  Pseudoboeckella 
poppei  (Crustacea,  Copepoda)  from  Two  Con- 
trasting Lakes  on  Signy  Island,  Antarctica. 
W89- 12562  2H 
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Vertical  Distributions  of  a  Planktonic  Harpacti- 
coid  and  a  Calanoid  (Copepoda)  in  a  Meromictic 
Antarctic  Lake. 
W89-12564  2H 

Meromixis  in  an  Antarctic  Fjord:  A  Precursor  to 

Meromictic   Lakes   on   an   Isostatically    Rising 

Coastline. 

W89-12566  2L 

Chemical  Characteristics  of  Pond  Waters  in  the 
Labyrinth  of  Southern  Victoria  Land,  Antarcti- 
ca. 
W89-12567  2H 

Biogeochemical  Study  of  Organic  Substances  in 

Antarctic  Lakes. 

W89- 12568  2H 

Vertical  Distribution  of  Organic  Constituents  in 

an  Antarctic  Lake:  Lake  Fryxell. 

W89-12569  2H 

Perennially  Ice-covered  Lake  Hoare,  Antarcti- 
ca:  Physical   Environment,  Biology  and  Sedi- 
mentation. 
W89-12570  2H 

ANTIBIOTICS 

Selection   of  an   Antibiotic-Resistant   Strain  of 
Bacillus  subtilis  Var.  niger  (B.  globigii)  for  Use 
as  a  Tracer  in  Microbially  Rich  Waters. 
W89-12493  5D 

ANTIFOULANTS 

Analysis  of  Tributlytin  Compounds  in  Shellfish 
by  Using  Gas  Chromatography-Mass  Spectrom- 
etry. 
W89-12734  5A 

Lifetime  Studies  and  Optimization  for  Aft-Treat- 
ed Electrodialysis  Membranes. 
W89-13356  5D 

ANTIMONY 

Distribution  and  Mobilization  of  Arsenic  and 

Antimony  Species  in  the  Coeur  D'Alene  River 

System. 

W89-13317  5C 

ANTIPARASITIC  AGENTS 

Tolerance    Level    and    Histopathological    Re- 
sponse of  Milkfish  (Chanos  chanos)  Fingerlings 
to  Formalin. 
W89- 13005  81 

APYROGENIC  WATER 

Sterile  and  Apyrogenic  Water. 

W89-13226  5F 

AQUACULTURE 

Health  Guidelines  for  the  Use  of  Wastewater  in 

Agriculture  and  Aquaculture. 

W89-12188  5E 

Automatic  On-Line  Growth  Estimation  Method 

for  Outdoor  Algal  Biomass  Production. 

W89- 12668  2H 

Impact  of  Water  Quality  on  Fish  Production 
Based  on  Egyptian  and  Israeli  Practices. 
W89-12782  81 

Microbiological   Aspects   of  Fish   Cultured   in 
Wastewaters:  The  South  African  Experience. 
W89- 12830  81 

Resistance  to  Ozone  of  Zoospores  of  the  Thraus- 
tochytrid    Abalone    Parasite,    Labyrinthuloides 
haliotidis  (Protozoa:  Labyrinthomorpha). 
W89- 13006  5F 

Cadmium  in  Mytilus  spp.:  Worldwide  Survey 

and  Relationship  Between  Seawater  and  Mussel 

Content. 

W89-13041  5B 


Aquaculture  and  Coastal  Zone  Management  in 

Bangladesh. 

W89- 13048  81 

Georgia  Wetlands:  Trends  and  Policy  Options. 
W89- 13391  6E 

AQUATIC  ANIMALS 

Biogenic  Carbonate  Production  in  Florida  Bay. 
W89- 12363  2L 

Effects  of  Pollution  on  Freshwater  Organisms. 
W89-12540  5C 


Substrate  Associated  Microfauna. 
W89-12543 
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AQUATIC  BACTERIA 

Bacterial    Metabolism    of    Algal    Extracellular 

Carbon. 

W89-12315  2H 

Remark  on  Microorganisms  in  Lake  Sediments 

with  Emphasis  on  Polyphosphate-Accumulating 

Bacteria. 

W89- 12458  2H 

Bacteriological  Water  Quality  of  a  Multi-Use 
Catchment  Basin  on  the  Avalon  Peninsula,  New- 
foundland. 
W89- 12477  4C 

Genetically  Engineered  Erwinia  carotovora  in 
Aquatic  Microcosms:  Survival  and  Effects  on 
Functional  Groups  of  Indigenous  Bacteria. 
W89-12655  5C 

Regulation  of  Bacterioplankton  Production  and 
Cell  Volume  in  a  Eutrophic  Estuary. 
W89-12657  2L 

Experimental   Test   of  Nutrient   Limitation   in 

Freshwater  Picoplankton. 

W89-12662  2H 

Simulation  of  Bacterial  attraction  and  Adhesion 
to  Falling  Particles  in  an  Aquatic  Environment. 
W89-12701  2H 

Bacterial  Uptake  of  Dissolved  Free  and  Com- 
bined Amino  Acids  in  Estuarine  Water. 
W89- 12702  2L 

Effect   of  Chemical   Structure   and   Molecular 
Weight  of  Commercial  Alkylbenzenes  on  the 
Toxic  Response  of  Daphnia  and  Naturally  Oc- 
curring Bacteria  in  Fresh  and  Seawater. 
W89-12861  5C 

Manganese  Inhibition  of  Microbial  Iron  Reduc- 
tion in  Anaerobic  Sediments. 
W89- 13029  2K 

AQUATIC  DRIFT 

Diel  Drift  and  Vertical  Stratification  of  Drifting 
Macroinvertebrates  in  a  Large  European  Reser- 
voir (Rythme  Nycthemeral  et  Distribution  Ver- 
ticale  de  la  Derive  des  Macroinvertebres  Benthi- 
ques  dans  une  Grande  Riviere  Europeenne). 
W89- 12292  2H 

AQUATIC  ENVIRONMENT 

Genetically  Engineered  Erwinia  carotovora  in 
Aquatic  Microcosms:  Survival  and  Effects  on 
Functional  Groups  of  Indigenous  Bacteria. 
W89-12655  5C 

Simulation  of  Bacterial  attraction  and  Adhesion 
to  Falling  Particles  in  an  Aquatic  Environment. 
W89- 12701  2H 

Measurement  and  Distribution  of  Dissolved  Nu- 
cleic Acids  in  Aquatic  Environments. 
W89- 12703  7B 

Detection  of  Exogenous  Gene  Sequences  in  Dis- 
solved DNA  from  Aquatic  Environments. 
W89- 12964  7B 


Multiple  Testing  Approach  for  Hazard  Evalua- 
tion of  Complex  Mixtures  in  the  Aquatic  Envi- 
ronment: The  Use  of  Diesel  Oil  as  a  Model. 
W89-13156  5  A 

Lake,  Mire  and  River  Environments,  During  the 

Last  15,000  Years. 

W89- 13295  2H 

Post-Glacial,  Historic  Contributions  of  Two 
Lakes  of  Clairvaux  (Jura,  France):  Palynological 
and  Sedimentological  Changes  (Contribution  a 
l'histoire  postglaciaire  des  deux  lacs  de  Clair- 
vaux (Jura,  France):  Recherches  palynologiques 
et  sedimentologiques). 
W89- 13298  2H 

AQUATIC  FUNGI 

Extracellular   Enzymatic    Activity   of  Aquatic 

and  Aero- Aquatic  Conidial  Fungi. 

W89- 12305  2H 

Seasonal  Periodicity  of  Aquatic  Fungi  in  Tanks 

at  Kurukshetra,  India. 

W89-12321  2H 

Volatilization  of  Selenium  by  Alternaria  alter- 

nata. 

W89-12652  5B 

AQUATIC  HABITATS 

Substrate  Associated  Microfauna. 

W89-12543  2H 

Effects  of  Nutrients  on  the  Survival  of  Escheri- 
chia coli  in  Lake  Water. 
W89-13159  2H 

AQUATIC  INSECTS 

Echo  Location  of  Corixids  in  Deep  Water  in  an 

Acid  Loch. 

W89-12288  5C 

Influences  of  a  Collector-Filterer  Caddisfly  (Tri- 
choptera:  Hydropsyche  betteni  Ross)  on  Leaf 
Processing  Rates  in  an  Artificial  Stream. 
W89- 12304  2H 

Colonization  of  Natural  Substrata  of  Different 
Roughness    and    Colour    by    Ephemeroptera 
Nymphs  Using  Retrieval  and  Direct  Observa- 
tion Techniques. 
W89-12318  2H 

Formation   of  Phenol-Protein   Complexes   and 

Their  Use  by  Two  Stream  Invertebrates. 

W89- 12322  2H 

Community  Structure  of  Benthic  Invertebrates 
in  Interior  Alaskan  (USA)  Streams  and  Rivers. 
W89-12556  2H 

Variability  of  Macroinvertebrate  Community 
Composition  in  an  Arctic  and  Subarctic  Stream. 
W89-12557  2H 

Influence  of  Copper  Exposure  on  Predator-Prey 
Interactions  in  Aquatic  Insect  Communities. 
W89- 12684  5C 

Bioaccumulation  of  Heavy  Metal  Ions  and  Their 

Effect  on   Certain   Biochemical   Parameters  of 

Water  Hyacinth  Weevil  Neochetina  eichhorniae 

(Warner). 

W89- 12691  5C 

Toxicology  of  Synthetic  Pyrethroids  in  Aquatic 

Organisms:  An  Overview. 

W89- 13023  5C 

AQUATIC  LIFE 

Conservation   Value   of  Water   Supply   Reser- 
voirs. 
W89- 12920  2H 
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Overgrowth  Peculiarities  in  the  Reservoirs  of 
Ukrainian  Alluvial  Plains  (Dinamika  Zarastaniya 
Vodoiemov  Ukrainskogo  Polec'ya). 
W89-12279  2H 

Distribution,   Abundance   and   Productivity   of 
Seagrasses  and  Macroalgae  in  Florida  Bay. 
W89-12358  2L 

Effects  of  Pollution  on  Freshwater  Organisms. 
W89-12540  5C 


Substrate  Associated  Microfauna. 
W89-12543 
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Significance  of  the  Aquatic  Mosses  in  Biogeo- 

chemistry. 

W89-12676  7B 

Effect  of  Linear  Alkyl  Benzene  Sulphonate  on 
Germination  of  Spores  of  the  Aquatic  Fern  Cer- 
atopteris  thalictroides. 
W89-12737  5C 

Safety  Assessment  of  Boron  in  Aquatic  and  Ter- 
restrial Environments. 
W89-12842  5C 

Use  of  NaK  Ratios  in  Leaf  Tissues  to  Determine 
Effects    of   Petroleum    on    Salt    Exclusion    in 
Marine  Halophytes. 
W89-12853  5C 

Effects  of  Water  Depth  on  Typha  latifolia  and 

Typha  domingensis. 

W89-12927  2H 

Consideration  of  the  Problems  of  Scale  in  the 
Study  of  the  Ecology  of  Aquatic  Macrophytes. 
W89-12928  2H 

Macrophyte  Submodel  for  Aquatic  Ecosystems. 
W89-12929  2H 

Variation  in  Leaf  infrastructure  of  Ruppia  Mari- 

tima  L.  Along  a  Salinity  Gradient. 

W89-12930  2L 

Distribution  of  Littoral  Macrophytes  in  a  North 
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on  the  Onset,  Retreat,  and  Length  of  the  Rainy 

Season. 

W89-12608  2B 

Classification  of  the  Climate  of  England  and 

Wales  Based  on  Agroclimatic  Data. 

W89- 12609  2B 

Hale  Cycle  and  Indian  Drought  and  Flood  Area 

Indexes. 

W89-12629  2B 

Long-term    Reconstruction    and    Analysis    of 

White  River  Streamflow. 

W89-13403  2E 

CLIMATOLOGY 

Survey    of    Agrometeorological    Disasters    in 

South  China. 

W89-12331  2B 

Study  of  Climatic  Variability  in  Nigeria  Based 

on  the  Onset,  Retreat,  and  Length  of  the  Rainy 

Season. 

W89- 12608  2B 

Classification  of  the  Climate  of  England  and 
Wales  Based  on  Agroclimatic  Data. 
W89-12609  2B 

Hale  Cycle  and  Indian  Drought  and  Flood  Area 

Indexes. 

W89- 12629  2B 

Modeling  Climate  Change:  An  Assessment  of 
Sea  Ice  and  Surface  Albedo  Feedbacks. 
W89-13119  2A 

Structure  and  Dynamics  of  the  Arizona  Mon- 
soon Boundary. 
W89-13132  2B 


Tropical  Squall  Lines  of  the  Arizona  Monsoon. 
W89-13133  2B 
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Aluminum  Sulfate  Toxicity  Studies  in  View  of 
Its  Utilization  as  a  Coagulant  in  Waste  Water 
Treatment  (Izpalzvane  ha  Vodni  Test-Obekti  pri 
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Morskikh  Portovykh  Gorodov). 
W89-12284  5C 

Flux  of  Particulate  Aluminum  Across  the  South- 
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Coefficient  of  Pollution:  Palos  Verdes  California 

Shelf  1973  and  1984. 

W89-12645  5A 

Ecology  of  Vibrio  cholerae  Non-Ol  and  Salmo- 
nella spp.  and  Role  of  Zooplankton  in  Their 
Seasonal    Distribution    in    Fukuyama    Coastal 
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COLD  REGIONS 

Winter  Water  Quality  in  Lakes  and  Streams. 
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W89-130O5  8I 

FOULING 

Metabolism  of  a  Fouling  Community.  Communi- 
cation 1.  Dynamics  of  Species  Composition,  Bio- 
mass,  Microheterotrophs  and  POB  in  the 
Medium  with  a  Community  at  Different  Stages 
of  its  Formation  (Metabolizm  Soobshchestva 
Obrastanii.  Soobshchenie  I.  Dinamika  Vidovogo 
Sostava,  Biomassy  Mikrogeterotrofov  i  P.O.B.  v 
Srede  s  Soobshchestvom  na  Raznykh  Stadiyakh 
Ego  Formirovaniia). 
W89-12251  2L 

FOUNDATION  FAILURE 

Systematization  of  Dam  Deformations  on  the 
Basis  of  Results  of  Geodetic  Measurements. 
W89-12905  8E 

FRACTURE  PERMEABILITY 

Use  of  a  Stochastic  Model  of  a  Fracture  Net- 
work to  Study  the  Hydraulic  Properties  of  a 
Fissured  Rock  Mass  (Utilisation  d'un  Modele 
Stochastique  de  Reseaux  de  Fractures  Pour  Etu- 
dier  les  Proprietes  Hydrauliques  d'un  Massif  Fis- 
sure). 
W89-12672  2F 


Study  of  Erosion  Processes  in  the  Representa- 
tive Catchment  Basin  of  Saint-Genis  (L'Erosion 
des  Terres  Noires  dans  la  Region  du  Buech 
(Hautes-Alpes):  Contribution  a  L'Etude  des 
Processus  Erosifs  sur  le  Bassin  Versant  Repre- 
sentatif  (BVRE)  de  Saint-Genis). 
W89-12882  2J 

Effect  of  a  Series  of  Power  Stations  on  the 
Sediment  Transport  (Bed  Load  and  Suspended 
Load)  in  a  River:  The  Case  of  the  Central  Third 
Part  of  the  French  Lower  Rhone  (Influence 
d'une  Chaine  d'Amenagements  Hydroelectri- 
ques  sur  le  Transport  Solide  en  Riviere:  Applica- 
tion au  Tiers  Central  du  Bas-Rhone  Francais). 
W89-12885  2J 

FREEZING 

Water  Purification  and  Waste  Concentration  by 
the  Vacuum  Freezing  Multiple  Phase  Transfor- 
mation Process  and  Its  Eutectic  Extension. 
W89-13383  3A 

FREQUENCY  DISTRIBUTION 

Frequency  Distribution  for  Suspended  Sediment 

Loads. 

W89-12983  2J 


FRESHWATER 

Freshwater  Distillation. 
W89-13220 


5F 


FRANCE 

Erosion  of  'Terres  Noires'  in  the  Buech  Area 
(Hautes-Alpes,    France):    Contribution    to    the 


FRICTION 

Mobile-Bed  Friction  at  High  Shear  Stress. 
W89-12418  y 

Temperature  Control  of  Thrust  Bearings  with 

Elastic  Metal-Plastic  Segments. 

W89- 12464  8C 

FROST 

Simulation  of  Soil  Frost  Depth  and  Effect  on 

Runoff. 

W89-12195  2E 

FROST  HEAVING 

Protection  of  Ground-Water  Monitoring  Wells 

Against  Frost  Heave. 

W89-13197  7B 

FROST  PROTECTION 

Protection  of  Ground-Water  Monitoring  Wells 

Against  Frost  Heave. 

W89-13197  7B 

FROZEN  GROUND 

Simulation  of  Soil  Frost  Depth  and  Effect  on 

Runoff. 

W89-12195  2E 

FULVIC  ACIDS 

Investigation   of  the    Structural   Features   and 
Interactions  of  Aquatic  Fulvic  Acids  in  Surface 
and  Groundwater. 
W89-13357  2K 

FUNGI 

Comparison  of  the  Biosorption  and  Desorption 
of  Hazardous  Organic  Pollutants  by  Live  and 
Dead  Biomass. 
W89-12860  5B 

FUTURE  PLANNING 

Planning    for    Wastewater    Treatment    in    Sao 

Paulo. 

W89-12844  5D 

GAGES 

Impeller  Meter  for  Measuring  Aquifer  Perme- 
ability Variations.  Evaluation  and  Comparison 
with  Other  Tests. 
W89-12993  7B 

GAMMARUS 

Genetic  Effects  in  the  Population  of  Sea-Amphi- 
pods  in  a  Medium  of  Anthropogenic  Eutroph- 
ication    (Geneticheskie    Effekty    V    Populiatsii 
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Morskikh  Amfipod  Pri  Antropogennom  Evtro- 

firovanii  Sredy). 

W89-12273  5C 

GANGA-BRAHMAPUTRA  RIVER  SYSTEM 

Major  Ion  Chemistry  of  the  Ganga-Brahmaputra 
River  System:  Weathering  Processes  and  Fluxes 
to  the  Bay  of  Bengal. 
W89- 12760  2J 

GAS  CHROMATOGRAPHY 

Analytical   Chemistry  of  Organic  Compounds 

Present  in  Water. 

W89-12205  5A 

Capillary  Gas  Chromatographic-Mass  Spectro- 
metric    Determination   of  Acid   Herbicides   in 
Soils  and  Sediments. 
W89-12613  5A 

Analysis  of  Tributlytin  Compounds  in  Shellfish 
by  Using  Gas  Chromatography-Mass  Spectrom- 
etry. 
W89-12734  5A 

Comparative  Analysis  of  Polychlorinated  Di- 
benzo-p-dioxin  and  Bibenzofuran  Congeners  in 
Great  Lakes  Fish  Extracts  by  Gas  Chromatogra- 
phy-Mass Spectrometry  and  In  vitro  Enzyme 
Induction  Activities. 
W89-12757  5A 

Screening  of  Ground  Water  Samples  for  Vola- 
tile Organic  Compounds  Using  a  Portable  Gas 
Chromatograph. 
W89-12876  '5A 

GENE  PROBES 

Application  of  Gene  Probes  to  Virus  Detection 

in  Water. 

W89-12801  5A 

GENETIC  ENGINEERING 

Genetically  Engineered  Erwinia  carotovora  in 
Aquatic  Microcosms:  Survival  and  Effects  on 
Functional  Groups  of  Indigenous  Bacteria. 
W89-12655  5C 

GENETIC  POLLUTION 

Genetically  Engineered  Erwinia  carotovora  in 
Aquatic  Microcosms:  Survival  and  Effects  on 
Functional  Groups  of  Indigenous  Bacteria. 
W89-12655  5C 

GENETIC  STUDIES 

Survival  and  Activity  of  a  3-Chlorobenzoate- 

Catabolic  Genotype  in  a  Natural  System. 

W89- 12660  5B 

GENETICS 

Hybridization   of  DNA   Probes   with   Whole- 
Community  Genome  for  Detection  of  Genes 
that  Encode  Microbial  Responses  to  Pollutants: 
mer  Genes  and  Hg(2  +  )  Resistance. 
W89-12659  5B 

Detection  of  Exogenous  Gene  Sequences  in  Dis- 
solved DNA  from  Aquatic  Environments. 
W89- 12964  7B 

GEOCHEMISTRY 

Hydrogen  Index  and  Carbon  Isotopes  of  Lacus- 
trine Organic  Matter  as  Lake  Level  Indicators. 
W89- 12378  2H 

Isotopic  and  Trace  Element  Constraints  on  the 
Origin  and  Evolution  of  Saline  Groundwaters 
from  Central  Missouri. 
W89- 12399  2K 

Geochemical    Processes    in    the    Lake    Fryxell 

Basin  (Victoria  Land,  Antarctica). 

W89-12558  2H 

Oxygen  Concentration  Profiles  and  Exchange  in 

Sediment    Cores    with    Circulated    Overlying 

Water. 

W89- 12679  2K 


Sulfate  Reduction  and  Other  Sedimentary  Bio- 
geochemistry  in  a  Northern  New  England  Salt 
Marsh. 
W89- 12705  2L 

Manganese  Inhibition  of  Microbial  Iron  Reduc- 
tion in  Anaerobic  Sediments. 
W89- 13029  2K 

Groundwater  Contamination  with  Arsenic  and 
Other  Trace  Elements  in  an  Area  of  the  Pampa, 
Province  of  Cordoba,  Argentina. 
W89-13111  5B 

Measurements  of  Recharge  Rates  Through  an 
Unsaturated  Glacial  Till  by  Tritium  Analyses. 
W89- 13381  2F 

GEOGRAPHIC  INFORMATION  SYSTEM 

Mapping  Pesticide  Contamination  Potential. 
W89-13017  5B 

GEOHYDROLOGY 

Geochemical    Processes   in    the    Lake    Fryxell 

Basin  (Victoria  Land,  Antarctica). 

W89-12558  2H 

Karst  Contagion  Model:  Synopsis  and  Environ- 
mental Implications. 
W89-13010  2F 

Case  Studies  in  Organic  Contaminant  Hydrogeo- 

logy. 

W89-13112  5B 

Occurrence  of  Perennial  Seaward  Seepages  of 
Potable  Water  in  Parts  of  Niger  Delta,  Nigeria. 
W89-13160  2F 

Origin  of  the  Saline  Ground  Water  in  Wadi  Ar- 

Rumah,  Saudi  Arabia. 

W89-13162  2F 

Horizontal  Anisotropy  of  the  Principal  Ground- 
Water  Flow  Zone  in  the  Salinas  Alluvial  Fan, 
Puerto  Rico. 
W89-13163  2F 

Electrical  Resistivity  of  the  Vadose  Zone-Field 

Survey. 

W89-13167  7B 

Application  and  Comparison  of  Shallow  Seismic 
Methods  in  the  Study  of  an  Alluvial  Aquifer. 
W89-13170  7B 

Erosion  and  Infill  of  New  York  Finger  Lakes: 

Implications  for  Laurentide  Ice  Sheet  Deglacia- 

tion. 

W89-13184  2H 

Isotopic  Evidence  for  Paleohydrologic  Evolu- 
tion  of  Ground-water   Flow   Paths,    Southern 
Great  Plains,  United  States. 
W89-13185  2F 

Relationship  Between  Subsurface  Geohydrolo- 
gic  Investigation  and  Siting  of  Upland  Disposal 
Sites/Dewatering  Sites  for  Use  of  Dredged  Ma- 
terial as  Sanitary  Landfill  Cover. 
W89-13260  5E 

Simulation  of  Steady-State  Groundwater  Move- 
ment and  Spring  Flow  in  the  Upper  Floridan 
Aquifer  of  Coastal  Citrus  and  Hernando  Coun- 
ties, Florida. 
W89- 13324  2F 

Geohydrology     and     Susceptibility     of    Major 
Aquifers  to  Surface  Contamination  in  Alabama; 
Area  4. 
W89-13325  5B 

Hydrogeology    of   the    Croton-Ossining    Area, 

Westchester  County,  New  York. 

W89-13330  2F 


Hydrologic   Data  for  Paleozoic  Rocks  in  the 
Upper  Colorado  River  Basin,  Colorado,  Utah, 
Wyoming,  and  Arizona. 
W89-13338  2F 

Hydrogeology     and     Simulated     Effects     of 
Groundwater  Development  on  an  Unconfined 
Aquifer  in  the  Closed  Basin  Division,  San  Luis 
Valley,  Colorado. 
W89-13339  2F 

Geohydrology  of  the  Alluvium  and  Terrace  De- 
posits of  the  North  Canadian  River  From  Okla- 
homa City  to  Eufaula  Lake,  Central  Oklahoma. 
W89-13341  2F 

Geologic  and  Hydrologic  Data  for  the  Rustler 
Formation  Near  the  Waste  Isolation  Pilot  Plant, 
Southeastern  New  Mexico. 
W89- 13348  2F 

Evaluation  of  Methodology  for  Delineation  of 
Protection  Zones  Around  Public-Supply  Wells 
in  West-Central  Florida. 
W89- 13350  2F 

Groundwater  Hydrology  and  Simulated  Effects 

of  Development  in  Smith  Creek  Valley,  A  Hy- 

drologically   Closed   Basin  in  Lander  County, 

Nevada. 

W89-13363  2F 

Hydrogeologic  Characteristics  of  the  Valley-Fill 
Aquifer  in  the  Arkansas  River  Valley,  Pueblo 
County,  Colorado. 
W89- 13370  7C 

Hydrogeologic  Characteristics  of  the  Valley-Fill 
Aquifer  in  the  Arkansas  River  Valley,  Crowley 
and  Otero  Counties,  Colorado. 
W89-13371  7C 

Hydrogeologic  Characteristics  of  the  Valley-Fill 

Aquifer  in  the  Arkansas  River  Valley,  Prowers, 

Colorado. 

W89- 13372  7C 

Preliminary  Analysis  of  the  Shallow  Ground- 
water System  in  the  Vicinity  of  the  Grand  Calu- 
met River/Indiana  Harbor  Canal,  Northwestern 
Indiana. 
W89- 13376  2F 

GEOLOGIC  FORMATIONS 

Facies  Relationships  and  Sedimentation  in  Large 

Rift  Lakes  and  Implications  for  Hydrocarbon 

Exploration:  Examples  from  Lakes  Turkana  and 

Tanganyika. 

W89-12376  2J 

Pleistocene-Holocene     Boundary     in     the     Po 
Valley  South  of  Torino  (NW  Italy). 
W89-13313  2E 

GEOLOGIC  HISTORY 

Origin,   Growth   and   Evolution   of  Carbonate 

Mudbanks  in  Florida  Bay. 

W89-12365  2L 


Quaternary  Lakes  of  Argentina. 
W89- 12377 


2H 


Meromixis  in  an  Antarctic  Fjord:  A  Precursor  to 

Meromictic   Lakes   on   an   Isostatically    Rising 

Coastline. 

W89- 12566  2L 

Evolution  of  the  Morava  River  in  Lake  Pleisto- 
cene and  Holocene  Time. 
W89- 13308  2E 

New   Methods   of  Research   on   the   Holocene 

Paleohydrography  of  Hungary. 

W89- 13309  2H 
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Holocene  Valley  Development  on  the  Upper 

Rhine  and  Main. 

W89-13311  2E 

Tectonic,  Anthropogenic  and  Climatic  Factors 
in   the   History   of  the   Vistula   River   Valley 
Downstream  of  Cracow. 
W89-13312  2E 

Pleistocene-Holocene     Boundary     in    the     Po 
Valley  South  of  Torino  (NW  Italy). 
W89-13313  2E 

Valley  Floor  Development  and  Paleohydrologi- 
cal  Changes:  The  Late  Vistulian  and  Holocene 
History  of  the  Warta  River  (Poland). 
W89-13314  2E 

Problem  of  the  Hydrological  Interpretation  of 

Palaeochannel  Pattern. 

W89-13315  2E 

GEOLOGIC  UNITS 

Toward  a  Model  for  Open-Basin  and  Closed- 
Basin   Deposition    in    Ancient    Lacustrine    Se- 
quences: the  Newark  Supergroup  (Triassic-Ju- 
rassic),  Eastern  North  America. 
W89-12375  2J 

Facies  Relationships  and  Sedimentation  in  Large 

Rift  Lakes  and  Implications  for  Hydrocarbon 

Exploration:  Examples  from  Lakes  Turkana  and 

Tanganyika. 

W89-12376  2J 

GEOLOGICA  HISTORY 

History  of  the  Hydrography  of  Hungary  and  the 

Carpathian  Basin  Determined  by   Large-Scale 

Tectonics. 

W89-13310  2J 

GEOLOGICAL  SURVEYS 

Application  of  Low-Energy  Source  Seismic  Re- 
fraction to  Investigation  of  Unconsolidated  Sedi- 
ments, Negril  Beach,  Jamaica. 
W89-12460  7B 

Systematization  of  Dam  Deformations  on  the 
Basis  of  Results  of  Geodetic  Measurements. 
W89-12905  8E 

GEOLOGY 

Field  Studies:  Hardy  Road  Landfill  and  Industri- 
al Excess  Landfill,  A  Superfund  Site. 
W89- 12706  5E 

History  of  the  Hydrography  of  Hungary  and  the 

Carpathian  Basin  Determined  by  Large-Scale 

Tectonics. 

W89-13310  2J 

GEOMORPHOLOGY 

Origin,   Growth   and   Evolution  of  Carbonate 

Mudbanks  in  Florida  Bay. 

W89-12365  2L 

Field  Studies:  Hardy  Road  Landfill  and  Industri- 
al Excess  Landfill,  A  Superfund  Site. 
W89-12706  5E 

Use  of  Terrestrial  Photogrammetry  and  Reflec- 
torless  Electronic  Telemetry  (EDM)  for  Erosion 
Measurements  in  Small  Catchments  and  Com- 
parison with  Measurements  of  Bed  and  Suspend- 
ed Loads  of  the  Brook  (Utilisation  de  la  Photo- 
grammetrie  Terrestrie  et  la  Telemetrie  sans  Re- 
flecteur  pour  la  Mesure  de  PErosion  de  Petits 
Bassins-Versants  et  Comparison  avec  les  Me- 
sures  de  Transport  Solide  a  l'Emissaire). 
W89-12880  7B 

Measurement  and  Interpretation  of  the  Erosion 
Process  in  South  Alps  Marls,  on  the  Scale  of  a 
Small  Gully  (Measure  et  Interpretation  du 
Processus  d'Erosion  dans  les  Marines  des  Alpes 
du  Sud  a  l'Echelle  de  la  Pethe  Ravine). 
W89-12881  2J 


Erosion  of  'Terres  Noires'  in  the  Buech  Area 
(Hautes-Alpes,  France):  Contribution  to  the 
Study  of  Erosion  Processes  in  the  Representa- 
tive Catchment  Basin  of  Saint-Genis  (L'Erosion 
des  Terres  Noires  dans  la  Region  du  Buech 
(Hautes-Alpes):  Contribution  a  L'Etude  des 
Processus  Erosifs  sur  le  Bassin  Versant  Repre- 
sentatif  (BVRE)  de  Saint-Genis). 
W89-12882  2J 

Karst  Contagion  Model:  Synopsis  and  Environ- 
mental Implications. 
W89-13010  2F 

Lake,  Mire  and  River  Environments,  During  the 

Last  15,000  Years. 

W89-13295  2H 

Pecularities  of  Sedimentation  in  the  Small  Esto- 
nian Lakes. 
W89-13301  2J 

Evolution  of  the  Thessaloniki-Giannitsa  Plain  in 
Northern  Greece  During  the  Last  2500  Years- 
From  the  Alexander  the  Great  Era  until  Today. 
W89-13305  2H 

Outline  of  River  Adjustments  in  Small  River 
Basins  in  Belgium  and  the  Netherlands  Since  the 
Upper  Pleniglacial. 
W89-13307  2E 

Evolution  of  the  Morava  River  in  Lake  Pleisto- 
cene and  Holocene  Time. 
W89-13308  2E 

New  Methods  of  Research  on  the  Holocene 

Paleohydrography  of  Hungary. 

W89-13309  2H 

History  of  the  Hydrography  of  Hungary  and  the 

Carpathian   Basin  Determined  by  Large-Scale 

Tectonics. 

W89-13310  2J 

Holocene  Valley  Development  on  the  Upper 

Rhine  and  Main. 

W89-13311  2E 

Tectonic,  Anthropogenic  and  Climatic  Factors 
in   the   History   of  the   Vistula   River   Valley 
Downstream  of  Cracow. 
W89-13312  2E 

Valley  Floor  Development  and  Paleohydrologi- 
cal  Changes:  The  Late  Vistulian  and  Holocene 
History  of  the  Warta  River  (Poland). 
W89-13314  2E 

GEOPHYSICAL  METHODS 

Electrical  Resistivity  of  the  Vadose  Zone-Field 

Survey. 

W89-13167  7B 

Application  and  Comparison  of  Shallow  Seismic 
Methods  in  the  Study  of  an  Alluvial  Aquifer. 
W89-13170  7B 

GEOPHYSICS 

Estimating  Spatial  Variations  of  Soil  Water  Con- 
tent Using  Noncontacting  Electromagnetic  In- 
ductive Methods. 
W89- 12451  7B 

Use  of  Surface-Geophysical  Methods  to  Assess 

Riverbed  Scour  at  Bridge  Piers. 

W89-13344  7B 

GEORGIA 

Low-Flow  Profiles  of  the  Upper  Chattahoochee 

River  and  Tributaries  in  Georgia. 

W89-13384  2F 

Low-Flow  Profiles  of  the  Coosa  River  and  Trib- 
utaries in  Georgia. 
W89- 13385  2E 


Ethylene  Dibromide  (EDB)  Trends  in  the  Upper 
Floridan  Aquifer,   Seminole  County,  Georgia, 
October  1981  to  November  1987. 
W89-13386  5B 

Land-Use  Policy  and  the  Protection  of  Geor- 
gia's Environment. 
W89-13390  6E 

Georgia  Wetlands:  Trends  and  Policy  Options. 
W89-13391  6E 

Management  of  Georgia's  Marshlands  Under  the 
Coastal  Marshlands  Protection  Act  of  1970. 
W89-13392  6E 

Interbasin    and    Intrabasin    Water   Transfer    in 

Georgia. 

W89-13393  6E 

Hazardous  Waste  Management  Facility  Siting  in 

Georgia. 

W89-13394  5E 

GEOTHERMAL  RESOURCES 

Production  of  Organic  Matter  in  Geothermal 
Sources  (Produtsirovanie  Organicheskogo  Vesh- 
chestva  v  Geotermal'nykh  Istochnikak). 
W89-12266  2H 

GEOTHERMAL  STUDIES 

Analysis  Based  on  Integrated  Conservation  Law 
for  Discontinuous  Rock:  Coupled  Analysis  of 
Stress,  Heat  Transfer  and  Groundwater  Flow. 
W89- 12475  5B 

GERMINATION 

Effect  of  Linear  Alkyl  Benzene  Sulphonate  on 
Germination  of  Spores  of  the  Aquatic  Fern  Cer- 
atopteris  thalictroides. 
W89-12737  5C 

GHAR  EL  MELH  LAGOON 

Study  of  Some  Physical-Chemical  Parameters  in 
the  Ghar  El  Melh  Lagoon  (Etude  de  Quelques 
Parametres  Physico-Chimiques  de  la  Lagune  de 
Ghar  El  MQELH). 
W89-12255  2L 

GIARDIA 

Risk  of  Infection  from  Giardia  lamblia  due  to 
Drinking  Water  Supply,  Use  of  Water,  and  La- 
trines among  Preschool  Children  in  Rural  Leso- 
tho. 
W89-12201  5C 

Inactivation  of  Giardia  muris  and  Indicator  Or- 
ganisms Seeded  in  Surface  Water  Supplies  by 
Peroxone  and  Ozone. 
W89-12759  5F 

Giardia  and  Virus  Monitoring  of  Sewage  Efflu- 
ent in  the  State  of  Arizona. 
W89- 12784  3C 

GILA  RIVER 

Floods  of  October  1983  in  Southeastern  Arizo- 
na. 
W89-13388  2F 

GILLS 

Gill  ATPase  Activity  in  Procambarus  clarkii  as 
an  Indicator  of  Heavy  Metal  Pollution. 
W89-12444  5A 

Surface  Absorption  of  Aluminium  by  Gill  Tissue 
and  Body  Mucus  of  Rainbow  Trout,  Salmo 
gairdneri,  at  the  Onset  of  Episodic  Exposure. 
W89-12693  5B 

Histopatholgical  Changes  Induced  by  Malathion 
in  the  Gills  of  Bluegill  Lepomis  macrochirus. 
W89-12739  5C 
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Histological  Changes  in  the  Kidneys  and  Gills  of 
the  Stickleback,  Gasterosteus  aculeatus  L.,  Ex- 
posed to  Dissolved  Cadmium  in  Hard  Water. 
W89- 12836  5C 

GLACIAL  AQUIFERS 

Remedial  Investigation  of  an  Organically  Pollut- 
ed Outwash  Aquifer. 
W89-12875  5G 

GLACIAL  LAKES 

Quaternary  Lakes  of  Argentina. 

W89- 12377  2H 

GLACIAL  SEDIMENTS 

Glacial  Waters,  Carriage  of  Solid  Materials  and 

Decantation   in   Hydro-Electricity   (Eaux   Gla- 

ciaires,   Transports   Solides  et   Decantation   en 

Hydro-Electricite). 

W89- 12889  8B 

GLACIERS 

Subglacial  and  Glacial  Coexistence  of  Algoflora 

(Podlednye  I  Ledovye  Soobshchestva  Vodoros- 

lei). 

W89-12272  2H 

Erosion  and  Infill  of  New  York  Finger  Lakes: 

Implications  for  Laurentide  Ice  Sheet  Deglacia- 

tion. 

W89-13184  2H 

GLACIOHYDROLOGY 

Erosion  and  Infill  of  New  York  Finger  Lakes: 

Implications  for  Laurentide  Ice  Sheet  Deglacia- 

tion. 
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Evaluation  of  the  Measurements  of  Extracellular 

Enzyme   Activities   in   a   Polyhumic   Lake   by 

Means  of  Studies  with  4-Methyumbelliferyl-sub- 

strates. 

W89-13173  2H 

Organic  Matter  Degradation  and  Nutrient  Re- 
generation in  Australian  Freshwaters:  I.  Meth- 
ods for  Exoenzyme  Assays  in  Turbid  Aquatic 
Environments. 
W89-13174  7B 

Relative  Quantities  and  Heterotrophic  Activities 
of  Free  Living  and  Attached  Bacteria  in  a  Eu- 
trophic Lake  (Importance  Relative  des  Fractions 
Bacteriennes  Libres  et  Fixees  en  Milieu  Lacustre 
Eutrophic  Lake). 
W89-13175  5C 

Changes  in  Seasonal  Successions  of  Plankton  in 

Lake    Kvernavatn,    Compared    to    the    PEG- 

Model. 

W89-13177  2H 

Some  Peculiarities  in  Developmental  Biology  of 
Two   Forms  of  the  Freshwater   Bivalve  Unio 
Crassus  in  Northern  Germany. 
W89-13179  5C 

Post-Eruption  Limnology  of  Spirit  Lake,  Mount 

St.  Helens,  Washington,  1980-1986:  Limnologi- 

cal  Response  to  Accelerated  Lake  Drawdown 

via    Tunnel     Discharge,     with     Emphasis    on 

Oxygen. 

W89- 13244  2H 

Lake,  Mire  and  River  Environments,  During  the 

Last  15,000  Years. 

W89-13295  2H 


Lago  Cadagno:  An  Environmental  History. 
W89- 13296  2H 

Late-glacial  and  Early  Holocene  History  of  the 
Vegetation  in  the  Wolbrom  Area  (Selesian-Cra- 
covian  Upland,  S.  Poland). 
W89- 13297  2H 

Post-Glacial,  Historic  Contributions  of  Two 
Lakes  of  Clairvaux  (Jura,  France):  Palynological 
and  Sedimentological  Changes  (Contribution  a 
Phistoire  postglaciaire  des  deux  lacs  de  Clair- 
vaux (Jura,  France):  Recherches  palynologiques 
et  sedimentologiques). 
W89- 13298  2H 

Diatoms  in  Bottom  Sediments  of  Lake  Hobs- 
chen,  Simplon,  Switzerland:  Preliminary  Report. 
W89- 13299  2H 

Palynological  and  Isotope  Studies  on  Carbonate 

Sediments  from  Some  Polish  Lakes-Preliminary 

Results. 

W89-13300  2H 

Pecularities  of  Sedimentation  in  the  Small  Esto- 
nian Lakes. 
W89-13301  2J 

Synchronous  Pollen  Changes  and  Traditional 
Land  Use  in  South  Finland,  Studied  from  Three 
Adjacent  Sites:  A  Lake,  a  Bog  and  a  Forest  Soil. 
W89-13303  2H 

Sedimentation  and  Local  Vegetation  Develop- 
ment of  a  Reference  Site  in  Southwestern  Bul- 
garia. 
W89- 13304  2J 

Evolution  of  the  Thessaloniki-Giannitsa  Plain  in 
Northern  Greece  During  the  Last  2500  Years- 
From  the  Alexander  the  Great  Era  until  Today. 
W89- 13305  2H 

Lake  Level  Changes  and  Fluvial  Activity  in  the 

Late  Glacial  Lowland  Valleys. 

W89- 13306  2H 

LINCOLN  QUALITY  INDEX 

Aquatic  Invertebrate  Surveys  as  a  Water  Quality 
Management  Tool  in  the  Anglian  Water  Region. 
W89-12913  5A 

LINEAR  ALKYL  SULFONATES 

Effect  of  Linear  Alkyl  Benzene  Sulphonate  on 
Germination  of  Spores  of  the  Aquatic  Fern  Cer- 
atopteris  thalictroides. 
W89- 12737  5C 

Uptake  and  Distribution  of  203Hg  by  Fish  Fin- 
gerlings,  Cirrhina  mrigala,  Exposed  to  Linear 
Alkyl  Benzene  Sulphonate. 
W89-12741  5B 

LINEAR  PROGRAMMING 

Analysis  of  the  Linear  Programming  Gradient 

Method  for  Optimal  Design  of  Water  Supply 

Networks. 

W89- 12974  8  A 

LIPIDS 

Carbon  Isotopes  and  Fatty  Acids  Analysis  of  the 

Sediments    of   Negro    Harbour,    Nova    Scotia, 

Canada. 

W89- 12604  2J 

Effect  of  Some  Pesticides  on  In-vitro  Lipid  and 
Protein  Synthesis  by  the  Liver  of  the  Freshwa- 
ter Teleost,  Channa  punctatus  (Bl). 
W89-13157  5C 

LIQUEFACTION 

Sludge  Liquefaction  by  Conversion  to  Fuels. 
W89- 13068  5E 
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LIQUID  WASTES 

Circular  Convection  During  Subsurface  Injec 
tion  of  Liquid  Waste,  St.  Petersburg,  Florida 
W89-12975 

LITERATURE  REVIEW 

Inorganics. 
W89-12502 


Organics. 
W89-12503 

Water  Characteristics. 
W89-12504 


Continuous   Monitoring,    Automated    Analysis, 

and  Sampling  Procedures. 

W89-12505  7B 


Power  Industry  Wastes. 
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W89- 12529 
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Metal  Finishing  and  Processing. 
W89-12530 

Radioactive  Wastes. 

5D 

5A 

W89-12531 

Hazardous  and  Solid  Wastes. 

5E 

5A 

W89-12532 

5E 

5A 

Nonpoint  Sources. 
W89-12533 

5B 

'sis, 

Mixing  and  Transport. 
W89-12534 

5B 

Wastewater  Collection. 
W89-12506 


5D 


Wastewater  Treatment-Physical  and  Chemical 

Methods. 

W89-12507  5D 


Activated  Sludge. 
W89-12508 

Biological  Fixed-Film  Systems. 
W89-12509 

Lagoons  and  Pond. 
W89-12510 

Anaerobic  Processes. 
W89-12511 


5D 
5D 
5D 
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Sludge  Treatment,  Utilization,  and  Disposal. 
W89-12512  5D 

On-Site  Alternatives  for  Treatment  and  Dispos- 
al. 
W89-12513  5D 


Disinfection. 
W89-12514 


5D 


Treatment  Plant  Management,  Operation,  and 

Maintenance. 

W89-12515  5D 


Water  Reclamation  and  Reuse. 
W89-12516 

Land  Application  of  Wastewater. 
W89-12517 
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5D 


Urban  Runoff  and  Combined  Sewer  Overflow. 
W89-12518  5B 

Health    Effects    Associated    with    Wastewater 

Treatment,  Disposal,  and  Reuse. 

W89-12519  5C 

Meat,  Fish,  and  Poultry  Processing  Wastes. 
W89-12520  5D 


Fruit,  Grain,  and  Vegetable  Wastes. 
W89-12521 

Fermentation  Industry. 
W89-12522 

Dairy  Wastes. 
W89-12523 

Agricultural  Wastes. 
W89-12524 

Textile  Wastes. 
W89-12525 


5D 
5D 
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Pulp  and  Paper  Effluent  Management.  ■ 
W89-12526  5D 


Coal  and  Coal  Mine  Drainage. 
W89-12527 
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Lake  and  Reservoir  Management. 
W89-12535 
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Dissolved  Oxygen  in  Steams  and  Reservoirs. 
W89-12536  5C 


Groundwater. 
W89-12537 

Thermal  Effects. 
W89-12538 

Fate  of  Pollutants. 
W89-12539 
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Effects  of  Pollution  on  Freshwater  Organisms. 
W89- 12540  5C 


Effects  on  Saltwater  Organisms. 
W89-12541 

Aquatic  Sediments. 
W89- 12542 

Substrate  Associated  Microfauna. 
W89- 12543 

Human  Health  Effects  Assays. 
W89-12544 
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Effects  of  Chemicals  on  Microorganisms. 

W89- 12545  5C 

Detection  and  Occurrence  of  Waterborne  Bacte- 
rial and  Viral  Pathogens. 
W89- 12546  5A 


Acidic  Deposition. 
W89-12547 

Biomonitoring. 
W89-12548 
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Petroleum  Processing  and  Synthetic  Fuels. 
W89-12528  5D 


Nitrate  Leaching  Under  Irrigation  in  the  United 

States. 

W89-12626  5B 

Research  Imperatives  for  Irrigation  Science. 
W89-12636  3F 

LITTORAL  ZONE 

Model  for  the  Estimation  of  Convective  Ex- 
change in  the  Littoral  Region  of  a  Shallow  Lake 
During  Cooling. 
W89-12306  2H 

LIVER 

Formation  and  Persistence  of  Benzo(a)pyrene- 
diolepoxide-DNA  Adducts  in  Liver  of  English 
Sole  (Parophrys  vetulus). 
W89-12295  5C 

Induction  Pattern  of  Liver  Microsomal  Alkoxyr- 
esorufin  O-Dealkylases  of  Channel  Catfish  (Icta- 
lurus  punctatus):  Correlation  with  PCB  Expo- 
sure in  situ. 
W89- 12692  5C 

Effect  of  Some  Pesticides  on  In-vitro  Lipid  and 
Protein  Synthesis  by  the  Liver  of  the  Freshwa- 
ter Teleost,  Channa  punctatus  (Bl). 
W89-13157  5C 


LOAD  DISTRIBUTION 

Optimization  of  the  Distribution  of  the  Load 
Among  Units  of  the  Chirkey  Hydroelectric  Sta- 
tion. 
W89-12468  8C 

LOADING  DISTRIBUTION 

Evaluation  of  Methods  for  the  Estimation  of 

Tributary  Mass  Loading  Rates. 

W89- 13405  5B 

LOCKS 

Physical  and  Mechanical  Properties  of  Concrete 

of  the  Moscow  Canal  Locks. 

W89- 12908  8F 

Analysis  of  the  Behavior  and  Strengthening  of 

Lock  Dock  Walls. 

W89- 12909  8  A 

Ground  Water  Management  Plan  for  the  Con- 
struction of  the  Bonneville  Navigation  Lock. 
W89-13252  5G 

LOGGING 

Preliminary  Study  of  Idiopathic  Lesions  in  the 
Dungeness  Crab,  Cancer  magister,from  Rowan 
Bay,  Alaska. 
W89- 13043  5C 

LONG-TERM  PLANNING 

Environmental  Crisis  in  India:  A  Case  Study  of 

Punjab. 

W89- 13008  5B 

LOTIC  ENVIRONMENT 

Standard  Hemispheres  as   Indicators  of  Flow 
Characteristics  in  Lotic  Benthos  Research. 
W89-12682  2E 

LOUISIANA 

Enviro-economic  Aspects  of  Navigation  Chan- 
nel Development  in  Coastal  Louisiana:  A  Case 
Study. 
W89- 13049  6G 

LOW  FLOW 

Zoobenthos  of  the  River  Vit.  II.  Dynamics  of 
the  Benthic  Zoocoenoses  Under  Anthropogenic 
Influence  (Zoobentos't  na  R.  Vit.  II.  Izmenenie 
na  Zoobentosnite  Zootsenozi  Pod  Antropo- 
genno  Vliianie). 
W89- 12286  .  5C 

Reaeration  at  Low-Head  Structures:  Preliminary 

Results. 

W89-13236  5G 

Low-Flow  Profiles  of  the  Upper  Chattahoochee 

River  and  Tributaries  in  Georgia. 

W89-13384  2F 

Low-Flow  Profiles  of  the  Coosa  River  and  Trib- 
utaries in  Georgia. 
W89-13385  2E 

LUMBRICULIDS 

Effects  of  Small-Scale  Sedimentary  Patchiness 
on  the  Distribution  of  Tubificid  and  Lumbriculid 
Worms  in  Lake  Geneva. 
W89- 12683  2H 

MACROINVERTEBRATES 

No  Adverse  Environmental  Impacts  from  Water 

Plant  Discharges. 

W89-12249  5F 

Diel  Drift  and  Vertical  Stratification  of  Drifting 
Macroinvertebrates  in  a  Large  European  Reser- 
voir (Rythme  Nycthemeral  et  Distribution  Ver- 
ticale  de  la  Derive  des  Macroinvertebres  Benthi- 
ques  dans  une  Grande  Riviere  Europeenne). 
W89- 12292  2H 

Variability  of  Macroinvertebrate  Community 
Composition  in  an  Arctic  and  Subarctic  Stream. 
W89-12557  2H 
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Tundra  Ponds  of  the  Yukon  Delta,  Alaska,  and 

Their  Macroinvertebrate  Communities. 

W89- 12563  2H 

Colonization,  Variability,  and  the  Use  of  Sub- 
stratum-filled Trays  for  Biomonitoring  Benthic 
Communities. 
W89- 12572  5C 

Classification  and  Ordination  of  Macroinverte- 
brate Assemblages  to  Predict  Stream  Acidity  in 
Upland  Wales. 
W89- 12596  5  A 

Classification  and  Ordination  of  Profundal  Ma- 
croinvertebrate Communities  in  Nutrient  Poor, 
Oligo-Mesohumic  Lakes  in  Relation  to  Environ- 
mental Data. 
W89- 12678  2H 

Considerations  on  the  Acclimatization  of  Caspi- 
an Sea  Invertebrates  in  the  Dnieper  and  its  Res- 
ervoirs (Itogi  Akklimatizatsii  Bespozvonoch- 
nykh  Kaspiiskoi  Fauny  v  Dnieper  i  Ego  Vodokl- 
ranilischakh). 
W89-12715  2H 

Periphyton,  Benthic  Invertebrates  and  Fishes  as 
Biological  Indicators  of  Water  Quality  in  the 
East  Branch  Brandy-wine  Creek. 
W89-12752  5A 

Colonization     of     Experimentally     Disturbed 
Patches  by  Stream  Macroinvertebrates  in  the 
Acheron  River,  Victoria. 
W89-13004  2H 

Recovery   by    Riffle    Macroinvertebrates   in   a 

River   After   a   Major   Accidental   Spillage   of 

Chlorpyrifos. 

W89- 13020  5C 

MACROPHYTES 

Influence  of  Aquatic  Macrophytes  on  Phospho- 
rus Cycling  in  Lakes. 
W89-12587  5B 

Consideration  of  the  Problems  of  Scale  in  the 
Study  of  the  Ecology  of  Aquatic  Macrophytes. 
W89-12928  2H 

Macrophyte  Submodel  for  Aquatic  Ecosystems. 
W89-12929  2H 

Distribution  of  Littoral  Macrophytes  in  a  North 
Swedish    Riverside    Lagoon    in    Relation    to 
Bottom  Freezing. 
W89- 12931  2H 

Growth  and  Competition  Between  Potamogeton 
pectinatus    L.    and    Myriophyllum    exalbescens 
Fern,  in  Experimental  Ecosystems. 
W89- 12932  2H 

Effects  of  Aquatic  Macrophytes  on  Benthic  Ma- 
croinvertebrates in  Two  Florida  Lakes. 
W89- 12949  2H 

MAGNESIUM 

Isocratic  Elution  of  Sodium,  Ammonium,  Potas- 
sium, Magnesium  and  Calcium  Ions  by  Ion-Ex- 
change Chromatography. 
W89-12612  5A 

MAGNETIC  STUDIES 

Use  of  Aeromagnetic  Data  to  Define  Boundaries 

of  a  Carbonate-Rock   Aquifer  in  East-Central 

Nevada. 

W89-13362  2F 

MAINTENANCE 

Computerizing  the  Planning,  Analysis  and  Main- 
tenance of  Water  Systems. 
W89-12398  6A 

Benefits  and  Costs  of  Improving  Pumping  Effi- 
ciency. 
W89- 12425  3F 


MALATHION 

Characterization  of  Carboxylesterase  from  Mala- 

thion   Degrading  Bacterium:   Pseudomonas  sp. 

M-3. 

W89- 12448  5D 

Degradation  of  Malathion  by  Microorganisms 

Isolated  from  Industrial  Effluents. 

W89-12735  5D 

Histopatholgical  Changes  Induced  by  Malathion 
in  the  Gills  of  Bluegill  Lepomis  macrochirus. 
W89-12739  5C 

MANAGEMENT  PLANNING 

Lake  Tinaroo  (Australia):  Towards  a  Manage- 
ment Plan. 
W89-12216  5G 

Baroon    Pocket    Dam    (Australia)    Recreation 

Strategy:  An  Approach  to  a  Plan. 

W89-12217  5F 

Advancing       Computerized       Planning       for 

Wastewater  Collection. 

W89-12246  5D 

In  Search  of  a  Strategy  for  Coastal  Zone  Man- 
agement in  the  Third  World:  Notes  from  Ecua- 
dor. 
W89- 12498  6E 

Optimization  Study  of  the  Planning  of  Water 
Pollution    Control    for    Majiagou    Stream    in 
Harbin,  China. 
W89- 13075  5E 

Floodplain-Management  Plan  Enumeration. 
W89-13127  4A 

California  Site  Mitigation  Decision  Tree  Proc- 
ess: Solving  the  'How  Clean  Should  Clean  Be' 
Dilemma. 
W89- 13202  5E 

Monitoring    and    Maintenance    Programs    for 

POU/POE. 

W89-13292  5F 

Point-of-Use  and  Point-of-Entry  Treatment  De- 
vices Used   at   Superfund   Sites  to   Remediate 
Contaminated  Drinking  Water. 
W89-13293  5F 

MANGANESE 

Distribution  of  Cr,  Pb,  Cd,  Zn,  Fe  and  Mn  in 
Lake  Victoria  Sediments,  East  Africa. 
W89-12441  5B 

Kinetics  of  Ozonation  of  Iron(II)  and  Manga- 
nese (II)  in  a  Pure  Water  System. 
W89- 12627  5F 

Manganese  Inhibition  of  Microbial  Iron  Reduc- 
tion in  Anaerobic  Sediments. 
W89- 13029  2K 

MANGROVE  SWAMPS 

Overview  of  Ecology  of  Mangroves  and  Infor- 
mation Needs  for  Florida  Bay. 
W89- 12361  2L 

MANITOBA 

Available  Water-Holding  Capacity  Maps  of  Al- 
berta, Saskatchewan  and  Manitoba. 
W89-12435  2G 


MANURE 

Agricultural  Wastes. 
W89-12524 

Slurry  Composting  Options. 
W89-12767 
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MAPPING 

Mapping  Techniques  to  Cut  Small  Hydro  Costs. 
W89-12410  7B 

Mapping  Pesticide  Contamination  Potential. 
W89-13017  5B 

Erosion-Based   Land  Classification   System  for 

Military  Installations. 

W89-13018  2J 

MAPS 

Available  Water-Holding  Capacity  Maps  of  Al- 
berta, Saskatchewan  and  Manitoba. 
W89-12435  2G 

Hydrogeology    of  the    Croton-Ossining    Area, 

Westchester  County,  New  York. 

W89-13330  2F 

Water   Level    Maps   of  the   Mississippi    River 

Valley  Alluvial  Aquifer  in  Eastern  Arkansas, 

1986. 

W89-13351  7C 

Hydrogeologic  Characteristics  of  the  Valley-Fill 
Aquifer  in  the  Arkansas  River  Valley,  Pueblo 
County,  Colorado. 
W89- 13370  7C 

Hydrogeologic  Characteristics  of  the  Valley-Fill 
Aquifer  in  the  Arkansas  River  Valley,  Crowley 
and  Otero  Counties,  Colorado. 
W89-13371  7C 

Hydrogeologic  Characteristics  of  the  Valley-Fill 

Aquifer  in  the  Arkansas  River  Valley,  Prowers, 

Colorado. 

W89-13372  7C 


MARINAS 

Impact  of  Marinas  on  Water  Quality. 
W89- 12207 
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Incompatible  Recreation-Oriented  Benefits  in  a 
Residential  Tidal  Canal  Estate  and  Marina,  Vic- 
toria (Australia). 
W89-12242  6B 

MARINE  ALGAE 

Studies  on  the  Recently  Introduced  Brown  Alga 
Sargassum    muticum    (Yendo)    Fensholt:    The 
Effect  of  Temperature,  Irradiance  and  Salinity 
on  Germling  Growth. 
W89- 12670  2L 

Evaluation  of  Production  and  De-eutrophication 
Means  Among  Cystoseira  Populations  in  a  Sea 
Eutrophication  Ecosystem  (Otsenka  Produkt- 
sionnykh  i  Deevtrofikatsionnykh  Vozmozhnos- 
tei  Populiatsii  Tsistoziry  v  Morskoi  Evtrofirme- 
moi  Ekosisteme). 
W89-12717  5G 

Marine    Complex    Effluent   Toxicity    Program: 
Test  Sensitivity,  Repeatability  and  Relevance  to 
Receiving  Water  Toxicity. 
W89- 13028  5  A 


MARINE  ANIMALS 

Effects  on  Saltwater  Organisms. 
W89-12541 
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Estimating  Potential  Ground  and  Surface  Water 

Pollution   From   Land   Application   of  Poultry 

Litter-II. 

W89-13399  5B 


MARINE  BACTERIA 

Ecotoxicology    of   Shale    Oil    Components    to 

Marine  Bacteria. 

W89- 12222  5C 

Microheterotrophic  Activity  in  a  Subantarctic 
Intertidal  Sediment  Relative  to  Nutrient  Supply. 
W89- 12290  2J 

Ecology  of  Vibrio  cholerae  Non-0 1  and  Salmo- 
nella spp.  and  Role  of  Zooplankton  in  Their 
Seasonal    Distribution    in    Fukuyama    Coastal 
Waters,  Japan. 
W89-12661  5B 
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Effect   of  Chemical   Structure   and   Molecular 
Weight  of  Commercial  Alkylbenzenes  on  the 
Toxic  Response  of  Daphnia  and  Naturally  Oc- 
curring Bacteria  in  Fresh  and  Seawater. 
W89-12861  5C 

Preliminary   Study   of  Anaerobic   Thiosulfate- 

Oxidizing  Bacteria  as  Denitrifiers  in  the  Arabian 

Sea. 

W89-13031  2L 

MARINE  ENVIRONMENT 

Overview  of  Ecology  of  Mangroves  and  Infor- 
mation Needs  for  Florida  Bay. 
W89-12361  2L 


Effects  on  Saltwater  Organisms. 
W89-12541 


5C 


Coefficient  of  Pollution:  Palos  Verdes  California 

Shelf  1973  and  1984. 

W89-12645  5A 


MARINE  PLANTS 

Effects  on  Saltwater  Organisms. 
W89-12541 
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Marine   Complex   Effluent   Toxicity   Program: 
Test  Sensitivity,  Repeatability  and  Relevance  to 
Receiving  Water  Toxicity. 
W89-13028  5A 


MARINE  POLLUTION 

Effects  on  Saltwater  Organisms. 
W89-12541 


5C 


MARINE  SEDIMENTS 

Microheterotrophic  Activity  in  a  Subantarctic 
Intertidal  Sediment  Relative  to  Nutrient  Supply. 
W89-12290  2J 

Sediment,  Water  Level  and  Water  Temperature 
Characteristics  of  Florida  Bay's  Grass-Covered 
Mud  Banks. 
W89-12362  2L 

Surface  Sublittoral  Sediments  of  Florida  Bay. 
W89-12364  2J 

Carbon  Isotopes  and  Fatty  Acids  Analysis  of  the 

Sediments   of   Negro    Harbour,    Nova    Scotia, 

Canada. 

W89-12604  2J 

Seasonal    Biotransformation    of    Naphthalene, 
Phenanthrene,  and  Benzo(a)pyrene  in  Surficial 
Estuarine  Sediments. 
W89-12651  5B 

Seasonality  of  Nutrient  Regeneration  in  an  Or- 
ganic-Rich Coastal  Sediment:  Kinetic  Modeling 
of  Changing  Pore-Water  Nutrient  and  Sulfate 
Distributions. 
W89-12704  2L 

Occurrence  of  Bacteriophages  Infecting  Bacter- 
oides   fragilis   and   Other   Viruses   in   Polluted 
Marine  Sediments. 
W89- 12780  5  A 

Dissimilar  Microbial  Hydrocarbon  Transforma- 
tion Processes  in  the  Sediment  and  Water 
Column  of  a  Tropical  Bay  (Havana  Bay,  Cuba). 
W89-12851  5B 

Helminth  Eggs  in  Marine  and  River  Sediments. 
W89-12852  5B 

Distribution  and  Fractionation  of  Heavy  Metals 

in  the  Cauvery  Estuary,  India. 

W89-12856  5A 

MARKET  VALUE 

Market  Analysis  for  Multi-Compost  Products. 
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Semianalytic    Boundary    Element    Solution    of 

Groundwater  Seepage  Problems. 
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Problem    for    Elliptic-Cylindrical,    Spheroidal, 
and  Strip-Shaped  and  Disc-Shaped  Cavities. 
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Media. 

W89-12996  2F 

Relationship  Between  Green  and  Ampt  Param- 
eters  Based   on   Scaling   Concepts   and   Field- 
Measured  Hydraulic  Data. 
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W89-12611  5A 

Evaluation   of  ATP   Photometer  for  Toxicity 

Testing  Using  Microtox  Luminescent  Bacterial 

Reagent. 

W89- 12738  5D 

PHOTOSYNTHESIS 

Importance  of  Phytoplankton  Photoadaptation 
in  Influencing  Estimates  of  Integral  Photosyn- 
thesis. 
W89-12198  2H 

Relationship  Between  Photosynthetic  and  Respi- 
ratory Carbon  Metabolism  in  Freshwater  Phyto- 
plankton. 
W89-123U  2H 

Distinction  Between  Light-Mediated  and  Light- 
Independent  Variations  in  Phytoplankton  Pro- 
duction Rates. 
W89-12314  2H 

Initial  Microperiphyton  Production  in  the  Reser- 
voir/Coolant of  an  Atomic  Power  Station  (Per- 
vichnaia  Produktsiia  Mikroperifitona  Vodoema- 
Okhladitelya  Atommoi  Elektrostantsii). 
W89-12716  2H 

Effects  of  Cu,  Cd  and  Zn  on  Photosynthesis  of 

Freshwater  Benthic  Algae. 

W89-12754  5C 

Modelling  Photosynthesis  and  Oxygen  in  a  Shal- 
low, Hypertrophic  Lake. 
W89-12772  2H 

Intracellular  Solutes,  Photosynthesis  and  Respi- 
ration of  the  Green  Algae  Blidingia  minima  in 
Response  to  Salinity  Stress. 
W89- 12926  2L 

Ecological    Studies   on   the   Phytoplankton   of 
Boknafjorden,   Western   Norway.   II.   Environ- 
mental Control  of  Photosynthesis. 
W89- 12961  2L 

PHTHALATES 

Cleanup    of    Environmental    Sample    Extracts 
Using    Florisil     Solid-Phase    Extraction    Car- 
tridges. 
W89-12689  5A 

PHYSICAL  PROPERTIES 

Water  Physics  and  Chemistry. 

W89-13210  2K 

PHYSICOCHEMICAL  TREATMENT 

Using  a  Microporous  Hollow-Fiber  Membrane 

to  Separate  VOCs  from  Water. 

W89-12395  5F 

Wastewater  Treatment-Physical  and  Chemical 

Methods. 

W89-12507  5D 

Textile  Wastes. 

W89-12525  5D 

Pulp  and  Paper  Effluent  Management. 
W89-12526  5D 

PHYSIOLOGICAL  ECOLOGY 

Mapping    the    Ecological    Impact    of    Heavy 
Metals  on  the  Estuarine  Polychaete  Nereis  di- 
versicolor  Using  Inherited  Metal  Tolerance. 
W89-12649  5G 

Hydrologic  Cycle:  Turnover,  Distribution,  and 

Utilization  of  Water. 

W89- 13209  2A 
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Importance  of  Phytoplankton  Photoadaptation 
in  Influencing  Estimates  of  Integral  Photosyn- 
thesis. 
W89-12198  2H 

Phosphate  Consumption  by  Different  Dimen- 
sional Fractions  of  a  Microplanktonic  Communi- 
ty in  the  Mediterranean  (Potreblenie  Fosfatov 
Razlichnymi  Razmeriymi  Fraktsiiami  Mikro- 
planktonnogo  Soobshchestva  v  Sredizemnom 
More). 
W89-12252  2H 

Effects  of  Bottle  Size  in  Determinations  of  Pri- 
mary Productivity  by  Phytoplankton. 
W89-12310  7B 

Relationship  Between  Photosynthetic  and  Respi- 
ratory Carbon  Metabolism  in  Freshwater  Phyto- 
plankton. 
W89-12311  2H 

Protein  Synthesis:  A  Measure  of  Growth  for 

Lake  Plankton. 

W89-12312  2H 

Contribution  of  Phytoplankton  Productivity  in 
Turbid  Freshwaters  to  Their  Trophic  Status. 
W89-12313  2H 

Distinction  Between  Light-Mediated  and  Light- 
Independent  Variations  in  Phytoplankton  Pro- 
duction Rates. 
W89-12314  2H 

Bacterial    Metabolism    of   Algal    Extracellular 

Carbon. 

W89-12315  2H 

Algal  Picoplankton  Production  and  Contribu- 
tion to  Food-Webs  in  Oligotrophic  British  Co- 
lumbia Lakes. 
W89-12316  2H 

Primary     Production    of    Phytoplankton    and 
Standing  Crops  of  Zooplankton  and  Zoobenthos 
in  Hypertrophic  Lake  Teganuma. 
W89-12317  2H 

Field  Evaluation  of  a  Micro-Extraction  Tech- 
nique for  Measuring  Chlorophyll  in  Lakewater 
Without  Filtration. 
W89-12319  7B 

Plant    Community    Dynamics    in    a   Chain    of 
Lakes:    Principal    Factors    in    the    Decline    of 
Rooted  Macrophytes  with  Eutrophication. 
W89-12320  2H 

Inorganic  Carbon  and  Ammonium  Uptake  by 
Phytoplankton  in  Nitrogen  Depleted  Waters  in 
Lake  Suwa. 
W89- 12327  2H 

Photon    Dependence    of    Inorganic    Nitrogen 
Transport  by  Phytoplankton  in  Perennially  Ice- 
covered  Antarctic  Lakes. 
W89-12561  2H 

C:N:P  Ratio  of  Phytoplankton  Determines  the 
Relative  Amounts  of  Dissolved  Inorganic  Nitro- 
gen and  Phosphorus  Released  During  Aerobic 
Decomposition. 
W89-12573  2H 

Phosphorus  as  a  Growth-Regulating  Factor  Rel- 
ative to  Other  Environmental  Factors  in  Cul- 
tured Algae. 
W89- 12584  2H 

Phytoplankton  Biomass  and  Production  in  Rela- 
tion to  Phosphorus. 
W89-12585  5C 

Experimental    Test   of  Nutrient    Limitation    in 

Freshwater  Picoplankton. 

W89- 12662  2H 


Observations  on  Blue-green  Algal  Blooms  in  the 
Open  Waters  of  Lake  Victoria,  Kenya. 
W89-12664  2H 

Primary    Production   in    the   Gernika   Estuary 
During  a  Summer  Bloom  of  the  Dinoflagellate 
Peridinium  quinquecome  Abe. 
W89- 12669  2L 

Study  of  Lough  Corrib,  Western  Ireland  and  its 

Phytoplankton. 

W89- 12686  2H 

Transformations  in  Phytocenoesis  During  Eu- 
trophication (Ekolebaniiakh  v  Fitotsenozakh  pri 
Evtrofirovanii). 
W89-12721  5C 

Spectral  Brightness  of  Inland  Reservoirs  and  its 
Correlation  with  the  Phytoplankton  Contents 
and  Hydro-optical  Characteristics  (Spectral'  naia 
Iarkost'  Vnutrennikh  Vodoemov  i  ii  Vzaimos- 
vaiz'  s  Soderzhaniem  Fitoplanktona  l  Gidroopti- 
cheskimi  Kharakteristikami). 
W89-12726  2H 

Vertical    Distribution    of   Phytoplankton    m    a 

Stratified  Estuary. 

W89-12923  2L 

Influence  of  Environmental  Factors  on  the  Phy- 
toplankton Spring  Bloom  in  Lake  Zurich. 
W89- 12924  2H 

Spatio-temporal  Variations  of  Size-fractionated 
Primary  Production  in  the  Gernika  Estuary. 
W89- 12947  2L 

Response  of  Gonyaulax  tamarensis  to  the  Pres- 
ence of  a  Pycnocline  in  an   Artificial   Water 
Column. 
W89- 12960  2H 

Ecological    Studies   on   the   Phytoplankton   of 
Boknafjorden,   Western  Norway.   II.   Environ- 
mental Control  of  Photosynthesis. 
W89-12961  2L 

Phytoplankton   Distribution   in   a  Temperature 
Floodplain  Lake  and  River  System.  I.  Hydrolo- 
gy, Nutrient  Sources  and  Phytoplankton  Bio- 
mass. 
W89-12962  2H 

Phytoplankton  Distribution  in  a  Floodplain 
Lake  and  River  System.  II.  Seasonal  Changes  in 
the  Phytoplankton  Communities  and  Their  Con- 
trol by  Hydrology  and  Nutrient  Availability. 
W89- 12963  2H 

Seasonal  Changes  in  Phytoplankton  Communi- 
ties in  a  Fresh  Water  Pond  at  Dharwar,  Karna- 
tak  State,  India. 
W89-12969  2H 

Uptake  of  Heavy  Metals  by  Unicellular  Green 
Algae  Closterium  Moniliferum  (Boryl)  Ehrenb. 
W89- 12970  5B 

Phycological  and   Physicochemical  Evaluation 

of  the  River  Ayad,  Udaipur. 

W89-12971  5B 

Changes  in  the  Composition  and  Quantitative 
Relations  of  the  Phytoplankton  in  Heated  Lakes 
near  Konin  (Poland). 
W89- 13088  5C 

Spatial    Distribution    of  the   Phytoplankton    in 
Two  Lakes  in  Relation  to  the  Through-Flow  of 
Heated  Waters. 
W89-13092  5C 

Relative  Quantities  and  Heterotrophic  Activities 
of  Free  Living  and  Attached  Bacteria  in  a  Eu- 
trophic  Lake  (Importance  Relative  des  Fractions 


Bacteriennes  Libres  et  Fixees  en  Milieu  Lacustre 

Eutrophic  Lake). 

W89-13175  5C 

PIEDMONT  REGION 

Groundwater  Resources  Assessment  of  the  Pied- 
mont Region  in  South  Carolina. 
W89- 13407  5G 

PIEZOMETERS 

Test  Well  SF-1A,  IB,  1C,  and  SF-2A,  2B,  2C, 

Santa  Fe  County,  New  Mexico. 

W89-13369  7B 

PILOT  PLANTS 

Performance  of  a  Pilot-Scale  Water  Hyacinth- 
Based  Secondary  Treatment  System. 
W89- 12846  5D 

PIPELINES 

Changes  in  Soil  Water  Regime  After  Pipeline 
Construction  in  Solonetzic  Mixed  Prairie  Range- 
land. 
W89-12832  4C 

PIPES 

Drainage  System  Performance  after  20  Years. 
W89-12424  3F 

PLANKTON 

Consumption  of  Inorganic  Phosphorus  by  Dif- 
ferent Dimensional  Groups  of  Microplankton  in 
Sevastopol  Bay  (Pogloshchenie  Neorganiches- 
kogo  Fosfora  Razlichnymi  Razmernymi  Grup- 
pami  Mikroplanktona  v  Sevastopol'skoi  Bukhte). 
W89-12253  2L 

Chemical  Composition  of  Water  and  Plankton  in 
a  Coolant-Reservoir  (Atomic-Energy)  in  South- 
ern Ukraine  (Khimicheskii  Sostav  Vody  I  Plank- 
ton Vodoema-Okhladitelia  Iuzhno-Ukrainskii 
Aes). 
W89-12271  5B 

Heterotrophic  Nano-and  Microplankton  in  Re- 
gions of  Large  Harbor  Towns  (Geterotrofnyi 
Nano-i  Mikroplankton  v  Raionakh  Krupnykh 
Morskikh  Portovykh  Gorodov). 
W89- 12284  5C 

Regulation  of  Bacterioplankton  Production  and 
Cell  Volume  in  a  Eutrophic  Estuary. 
W89-12657  2L 

PLANNING 

Computerizing  the  Planning,  Analysis  and  Main- 
tenance of  Water  Systems. 
W89-12398  6A 

Classifying  and  Selecting  Small  Hydro  Schemes. 
W89- 12408  8C 

In  Search  of  a  Strategy  for  Coastal  Zone  Man- 
agement in  the  Third  World:  Notes  from  Ecua- 
dor. 
W89-12498  6E 

Dredged-Material  Disposal  Planning  Programs. 
W89- 13259  5E 

PLANT  GROWTH 

Acid  Precipitation  Effects  on  Growth  and  Yield 
Responses  of  Twenty  Soybean  and  Twelve  Snap 
Bean  Cultivars. 
W89-12174  5C 

Growth  Characteristics  of  Water  Lettuce  (Pistia 
stratiotes  L.)  in  South-West  Nigeria. 
W89-12293  2H 

Winter  Wheat  Response  to  Water  and  Nitrogen 
in  the  North  American  Great  Plains. 
W89-12333  21 
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Winter  Wheat  Grain  Yield  Response  to  Water 

and  Nitrogen  on  the  North  American  Great 

Plains. 

W89-12335  21 

Seasonal  Patterns  of  Winter  Wheat  Phytomass 
as  Affected  by  Water  and  Nitrogen  on  the  North 
American  Great  Plains. 
W89-12336  21 

Effect  of  Water  Deficit  at  Different  Growth 
Phases  of  Peanut:   III.   Response   to  Drought 
During  Preflowering  Phase. 
W89- 12346  21 

Crop  Water  Stress  Index  and  Yield  of  Water- 
Deficit-Stressed  Alfalfa. 
W89- 12350  21 

Response  of  Solid-Seeded  Soybean  to  Flood  Ir- 
rigation: II.  Flood  Duration. 
W89-12351  3F 

Influence  of  Aquatic  Macrophytes  on  Phospho- 
rus Cycling  in  Lakes. 
W89-12587  5B 

Some  Relationships  Between  Plant  Growth  and 

Soil  Moisture  Variations. 

W89-12776  21 

Early  Growth  in  Sorghum  Plant  Under  Com- 
bined Treatments  of  Soil  Moisture  and  Calcium 
Phosphate  Application. 
W89-12777  21 

PLANT  GROWTH  SUBSTANCES 

Winter  Wheat  Grain  Yield  Response  to  Water 

and  Nitrogen  on  the  North  American  Great 

Plains. 

W89-12335  21 

PLANT  PHYSIOLOGY 

Simulation   Model   for   Studying   Physiological 
Water  Stress  Responses  of  Whole  Plants. 
W89-12439  21 


Thermal  Effects. 
W89-12538 


5C 


Variation  in  Leaf  Ultrastructure  of  Ruppia  Mari- 

tima  L.  Along  a  Salinity  Gradient. 

W89-12930  2L 

Effects  of  Weathered  Fuel  Oil  on  Solute  Leak- 
age,   Respiration   and   Plasmolysis   in   Excised 
Root  Sections  of  Spartina  alterniflora  Loisel  and 
Limonium  carolinianum  (Walt.)  Britt. 
W89-12934  5C 

PLANT  POPULATIONS 

River  Wildlife  Databases  and  Their  Value  for 
Sensitive  Environmental  Management. 
W89-12917  2H 

Ecological  Analysis  of  Disturbed  Riverbanks  in 

the  Montreal  Area  of  Quebec. 

W89-13015  2H 

PLANT  TISSUES 

Concentrations  of  Two  Organic  Contaminants  in 
Precipitation,   Soils,    and   Plants   in   the   Essex 
Region  of  Southern  Ontario. 
W89-13019  5B 

PLANT  WATER  POTENTIAL 

Water  Relations  of  Coconut  Palms  as  Influenced 

by  Environmental  Variables. 

W89-12330  21 

Leaf  Water  Potential,  Relative  Water  Content, 
and   Diffusive   Resistance   as   Screening   Tech- 
niques for  Drought  Resistance  in  Barley. 
W89-12354  3F 

Drought  Effects  on  Water  Relations  of  Three 

Cultivated  Grasses. 

W89-13135  21 


PLANTING  MANAGEMENT 

Response  of  Solid-Seeded  Soybean  to  Flood  Ir- 
rigation: II.  Flood  Duration. 
W89-12351  3F 

PLUG  FLOW 

Kinetic  Model  for  Ideal  Plug-Flow  Reactors. 
W89-12869  5D 

PLUMES 

Urease  as  a  Possible  Tracer  for  Sewage  Effluent 

Plumes. 

W89-12215  5A 

Estuarine  Transport  of  Trace  Metals  in  a  Buoy- 
ant Riverine  Plume. 
W89-12602  5B 

PO  RIVER 

Pleistocene-Holocene     Boundary     in     the     Po 
Valley  South  of  Torino  (NW  Italy). 
W89-13313  2E 

POLAND 

Changes  in  Lake  Ecosystems  Connected  with 
the  Power-Generating  Industry  (The  Outline  of 
Problem):   The   Konin   Lakes  (Poland)   as  the 
Study  Sites. 
W89- 13084  5C 

Main    Changes    in    the    Konin    Lake    System 
(Poland)  under  the  Effect  of  Heated-Water  Dis- 
charge Pollution  and  Fishery. 
W89-13085  5C 

Long-term  Variation  in  Habitat   and  Trophic 
Factors  in  the  Konin  Lakes  (Poland)  under  the 
Influence  of  Heated-Water  Discharge  and  Pollu- 
tion. 
W89- 13086  5C 

Long-term  and  Seasonal  Changes  in  the  Primary 
Production  and  Destruction  in  Heated   Lakes 
near  Konin  (Poland). 
W89- 13087  5C 

Changes  in  the  Composition  and  Quantitative 
Relations  of  the  Phytoplankton  in  Heated  Lakes 
near  Konin  (Poland). 
W89-13088  5C 

Long-term  Changes  in  the  Composition,  Pro- 
ductivity and  Trophic  Efficiency  in  the  Zoo- 
plankton    Community    of   Heated    Lakes    near 
Konin  (Poland). 
W89- 13089  5C 

Effect  of  Heated-Water  Discharge  in  the  Konin 

Lakes  (Poland)  on  Their  Ichthyofauna. 

W89- 13090  5C 

Spatial  Pattern  of  Temperature,  Oxygen  and  Nu- 
trient Concentration  in  Two  Lakes  of  Different 
Heated-Water  Discharge  Systems. 
W89- 13091  5C 

Spatial   Distribution   of  the   Phytoplankton   in 
Two  Lakes  in  Relation  to  the  Through-Flow  of 
Heated  Waters. 
W89-13092  5C 

Spatial  Distribution  of  the  Zooplankton  and  Its 
Population  Features  in  Two  Lakes  of  Different 
Heated-Water  Through-Flow. 
W89-13093  5C 

Zooplankton     Losses     During     the     Passing 
Through  the  Cooling  System  of  a  Power  Sta- 
tion. 
W89- 13094  5C 

Disturbances    in    Zooplankton    Seasonality    in 
Lake  Goslawskie  (Poland)  Affected  by  Perma- 
nent Heating  and  Heavy  Fish  Stocking. 
W89-13095  5C 


Abundance    and    Distribution    of   the    Mussel 
Dreissena  polymorpha  (Pall.)  in  Heated  Lakes 
near  Konin  (Poland). 
W89-13096  5C 

Effect  of  the  Introduction  of  Herbivorous  Fish 
in  the  Heated  Lake  Goslawskie  (Poland)  on  the 
Fry  of  Local  Ichthyofauna. 
W89- 13097  5C 

Late-glacial  and  Early  Holocene  History  of  the 
Vegetation  in  the  Wolbrom  Area  (Selesian-Cra- 
covian  Upland,  S.  Poland). 
W89- 13297  2H 

Palynological  and  Isotope  Studies  on  Carbonate 

Sediments  from  Some  Polish  Lakes-Preliminary 

Results. 

W89-13300  2H 

Valley  Floor  Development  and  Paleohydrologi- 
cal  Changes:  The  Late  Vistulian  and  Holocene 
History  of  the  Warta  River  (Poland). 
W89-13314  2E 

POLIOVIRUS 

Rapid    Detection    of   Poliovirus    from   Waters 

Using  Monoclonal  Antibodies. 

W89- 12828  5  A 

POLITICAL  ASPECTS 

Acid   Rain   Games:    Incentives   to   Exaggerate 

Control  Costs  and  Economic  Disruption. 

W89- 12763  6B 

POLLEN 

Acidification  of  Lakes  in  Galloway,  South  West 

Scotland:  A  Diatom  and  Pollen  Study  of  the 

Post-Glacial   History   of  the   Round   Loch   of 

Glenhead. 

W89- 12499  2H 

POLLUTANT  IDENTIFICATION 

Analytical  Chemistry  of  Organic  Compounds 

Present  in  Water. 

W89-12205  5A 

Characteristics  of  Groundwaters  in  the  L.  I. 
Breznev  Metallurgical  Works,  Based  on  Micro- 
biological Indices  (Kharakteristika  na  Grunto- 
vite  Vodi  ot  Raiona  na  SMK  '  L.I.  Brezhnev' 
viz  Osnova  na  Mikrobiologichui  Pokazateli)  (in 
Bulgarian). 
W89-12264  5B 

Correct  Use  of  Membrane  Nitrocellulose  Filters 
in  Water  Microbiology  (O  Korrektnosti  IspoP- 
zovaniia  Membrannykh  Nitrotselliuloznykh  Fil'- 
trov  v  Vodnoi  Mikrobiologii). 
W89-12278  5A 

Spectrochemical  Determination  of  Metallic  Pol- 
lutants at  Sub  PPM  Levels  in  Fresh  Water  Sam- 
ples. 
W89-12355  5A 

Improved  Method  for  the  Concentration  of  Ro- 
taviruses from  Large  Volumes  of  Water. 
W89-12374  5A 

Continuous  Flow  Method  for  Simultaneous  De- 
termination of  Monochloramine,  Dichloramine, 
and  Free  Chlorine:  Application  to  a  Water  Puri- 
fication Plant. 
W89-12379  5A 

Gill  ATPase  Activity  in  Procambarus  clarkii  as 
an  Indicator  of  Heavy  Metal  Pollution. 
W89-12444  5A 

Rapid   Toxicity    Assessment   of  Water-Soluble 
and  Water-Insoluble  Chemicals  Using  a  Modi- 
fied Agar  Plate  Method. 
W89-12486  5A 
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Continuous    Monitoring,    Automated    Analysis, 

and  Sampling  Procedures. 
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Cyanobacterial  Toxins  in  Water. 
W89- 12779 
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Aquatic  Sediments. 
W89- 12542 


5A 


Detection  and  Occurrence  of  Waterborne  Bacte- 
rial and  Viral  Pathogens. 
W89-12546  5A 

Analytical  Determination  of  Orthophosphate  in 

Water. 

W89-12577  7B 

Principal  Component  Analysis:  A  Chemometric 
Aid  for  Classification  of  Polluted  and  Unpollut- 
ed Mussels. 
W89-12601  5A 

Trace  Metal  Associations  in  the  Water  Column 
of  South  San  Francisco  Bay,  California. 
W89-12605  5A 

Characterization  of  Indirect  Photometry  for  the 
Determination  of  Inorganic  Anions  in  Natural 
Water  by  Ion  Chromatography. 
W89-126U  5A 

Isocratic  Elution  of  Sodium,  Ammonium,  Potas- 
sium, Magnesium  and  Calcium  Ions  by  Ion-Ex- 
change Chromatography. 
W89-12612  5A 

Capillary  Gas  Chromatographic-Mass  Spectro- 
metric   Determination   of  Acid   Herbicides   in 
Soils  and  Sediments. 
W89-12613  5  A 

Evaluation  of  the  7-h  Membrane  Filter  Test  for 
Quantitation  of  Fecal  Coliforms  in  Water. 
W89- 12656  5  A 

Significance  of  the  Aquatic  Mosses  in  Biogeo- 

chemistry. 

W89-12676  7B 

Cleanup    of    Environmental  Sample    Extracts 

Using    Florisil     Solid-Phase  Extraction    Car- 
tridges. 

W89-12689  5A 

Ionometric  Determination  of  Chlorine  Ions  in 
Desalted  Water  (Ionometricheskoe  Opredelenie 
Ionov  Khlora  v  Obessolennoi  Vode). 
W89-12714  5F 

Application  of  Clearance  Concepts  to  the  As- 
sessment   of   Exposure    to    Lead    in    Drinking 
Water. 
W89- 12728  5  A 

Extraction  and  Isolation  of  Phenoxy  Acid  Herbi- 
cides in  Environmental  Waters  Using  Two  Ad- 
sorbents in  One  Minicartridge. 
W89- 12731  5  A 

Analysis  of  Tributlytin  Compounds  in  Shellfish 
by  Using  Gas  Chromatography-Mass  Spectrom- 
etry. 
W89- 12734  5  A 

Comparative  Analysis  of  Polychlorinated  Di- 
benzo-p-dioxin  and  Bibenzofuran  Congeners  in 
Great  Lakes  Fish  Extracts  by  Gas  Chromatogra- 
phy-Mass Spectrometry  and  In  vitro  Enzyme 
Induction  Activities. 
W89-12757  5A 

Identification  and  Determination  of  tert-Alkyl- 
phenols  in  Carp  from  the  Trenton  Channel  of 
the  Detroit  River,  Michigan,  USA. 
W89-12770  5A 

Rapid  and  Quantitative  Pentafluorobenzoylation 
of  Nitrophenols  and  Other  Phenolic  Compounds 
in  Water  for  Gas-Chromatographic  Determina- 
tion with  Electron  Capture  Detection. 
W89-12778  5A 


Occurrence  of  Bacteriophages  Infecting  Bacter- 
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Bassins-Versants  et  Comparison  avec  les  Me- 
sures  de  Transport  Solide  a  l'Emissaire). 
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Effect   of  Uneven   Snow   Cover   on   Airborne 
Snow  Water  Equivalent  Estimates  Obtained  by 
Measuring  Terrestrial  Gamma  Radiation. 
W89-12977  7B 

Erosion-Based  Land  Classification  System  for 

Military  Installations. 

W89-13018  2J 

Low  Frequency  Variability  in  the  Lower  St. 

Lawrence  Estuary. 

W89- 13036  2L 

Use  of  Remote  Sensing  Techniques  to  Enhance 

In  Situ  Water  Quality  Monitoring. 

W89-13234  7B 

Use  of  SPOT  HRV  Data  in  the  Corps  of  Engi- 
neers Dredging  Program. 
W89-13263  7B 

REPRODUCIBILITY 

Potential    for    Hydrilla    Dispersal    by    Sexual 
Means  in  North  Carolina  Surface  Waters. 
W89-13354  4A 

RESEARCH 

Evaluation  of  the  State  Water  Resources  Re- 
search Institutes. 
W89-13012  9D 

Fiscal  Year  1987  Program  Report  Utah  Water 

Research  Laboratory. 
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Research  Imperatives  for  Irrigation  Science. 
W89- 12636  3F 


Realising  the  Value  of  Research. 
W89- 13079 
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Water  Resources  Research  Needs  in  the  Arabian 

Gulf  Area. 

W89-13137  2A 

RESERVOIR  CAPACITY 

Diffusion  Approximation  for  Equilibrium  Distri- 
bution of  Reservoir  Storage. 
W89-12990  8A 

RESERVOIR  DESIGN 

Diffusion  Approximation  for  Equilibrium  Distri- 
bution of  Reservoir  Storage. 
W89- 12990  8A 

RESERVOIR  OPERATION 

Use  of  Stochastic  Hydrology  in  Reservoir  Oper- 
ation. 
W89-12630  2H 

Operation  of  Reservoirs  and  Sediment  Transpor- 
tation (Exploitation  des  Retenues  et  Transport 
des  Sediments). 
W89-12894  2J 

Water  Quality  Management  for  Reservoirs  and 
Tailwaters:  A  WOTS  Demonstration. 
W89-13232  5G 

Multi-Ported,  Single  Wet-Well  Intake  Structure 

Operation  in  a  Stratified  Reservoir. 

W89-13235  5G 

Under-Ice  Hydrodynamics  at  Tioga  Lake,  PA. 
W89- 13246  2H 

Developing  an  Operational  Water  Temperature 
Model  for  the  Columbia  River  System. 
W89-13249  6G 

RESERVOIR  SILTING 

Estimation  of  Siltation  of  the  Tereblya-Rika  Hy- 
droelectric Station  Reservoir. 
W89-12471  2J 

Computation  of  the  Volume  of  Mud  Eroded  in 
Reservoirs  by  Floods  (Simulation  Numerique  de 
L'Erosion  des  Vases  de  Retenue  Par  le  Crues). 
W89-12893  2J 

Operation  of  Reservoirs  and  Sediment  Transpor- 
tation (Exploitation  des  Retenues  et  Transport 
des  Sediments). 
W89-12894  2J 

Sediment  Transport  Prediction  from  a  Water- 
shed: Application  to  Reservoir  Silting  (Prevision 
du  Tranports  Solide  sur  un  Bassin  Versant:  Ap- 
plication a  l'Envasement  dune  Retenue). 
W89-12895  2J 

Tranpsort  of  Solids  of  the  River  Arve  into  the 
Geneva's    Rhone    (Les    Apports    Solides    de 
L'Arve  dans  le  Rhone  Genevois). 
W89- 12896  2J 

Upper  Rhone  Flushes-Remarks  on  the  Activi- 
ties of  1987  (Les  Chasses  Franco-Suisses  Sur  le 
Haunt-Reflexions  sur  les  Operations  de  1987). 
W89-12897  2J 


Calculation  of  Reservoir  Siltation. 
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Baroon    Pocket    Dam    (Australia)    Recreation 

Strategy:  An  Approach  to  a  Plan. 

W89-12217  5F 

Recreational  Use  Considerations  of  the  Sugar- 
loaf  Reservoir  (Melbourne,  Australia). 
W89- 12238  6D 

Production  of  Bacterioplankton  in  Some  Bulgar- 
ian Reservoirs  (Produktsiya  Bakterioplanktona  v 
Nekotorykl  Vodo  Khranilishchakl  Bolgarii)  (in 
Bulgarian). 
W89- 12257  2H 

Dynamic   Infusaria  from  Water  Reservoirs  in 

Nakhichevannian  ASSR  (Svobodnozhivushchie 

Infuzorii    Vodokhranilishchie    Nakhichevanskoi 

ASSR). 

W89- 12267  2H 

Effects  of  Phenolic  Compounds  on  the  Activity 

of  Microcystis  aeruginosa  (Vliyanie  Fenol'nykh 

Soedinenii   na   Zhiznegeyatel'nost'    Microcystis 

Aeruginosa). 

W89- 12269  5C 

Overgrowth  Peculiarities  in  the  Reservoirs  of 
Ukrainian  Alluvial  Plains  (Dinamika  Zarastaniya 
Vodoiemov  Ukrainskogo  Polec'ya). 
W89- 12279  2H 

Consumption  of  Bacteria  by  Certain  Groups  of 
Organisms  in  a  Kiev  Reservoir  (Potreblenie 
Planktonnykh  Bakterii  Nekotorymi  Gruppami 
Zooplanktona  v  Kievsom  Vodokhranilishche). 
W89-12281  2H 

Methodological  Fundamentals  in  Studying  Sedi- 
mentation in  Reservoirs-A  Survey  (Metodologi- 
cheskie  Osnovy  Izucheniya  Sedimentatsii  v  Vo- 
doemakh)  (Obzor). 
W89- 12283  2J 

Diel  Drift  and  Vertical  Stratification  of  Drifting 
Macroinvertebrates  in  a  Large  European  Reser- 
voir (Rythme  Nycthemeral  et  Distribution  Ver- 
ticale  de  la  Derive  des  Macroinvertebres  Benthi- 
ques  dans  une  Grande  Riviere  Europeenne). 
W89-12292  2H 

Complex    Operation     of    TARP     Mainstream 
System  Simplified  by  Computer  Controls. 
W89-12397  5D 


Lake  and  Reservoir  Management. 
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Finite  Element  Analysis  of  Controlled  Saltwater 
Intrusion  in  Heterogeneous  Reservoirs. 
W89-12196  2F 


Dissolved  Oxygen  in   Steams  and  Reservoirs. 
W89-12536  5C 

Use  of  Stochastic  Hydrology  in  Reservoir  Oper- 
ation. 
W89- 12630  2H 

Systems  Analysis  of  Tank  Irrigation:  I.  Crop 

Staggering. 

W89-12634  3F 

Systems  Analysis  of  Tank  Irrigation:  II.  Delayed 

Start  and  Water  Deficit. 

W89-12635  3F 

Cyst   Distribution  and  Excystment  Conditions 
for     the     Dinoflagellate     Peridinium     penardii 
(Lemm.)  Lemm.  in  a  Reservoir. 
W89- 12681  2H 

Long-Term  Destratification  in  an  Illinois  Lake. 
W89- 12695  5G 

Considerations  on  the  Acclimatization  of  Caspi- 
an Sea  Invertebrates  in  the  Dnieper  and  its  Res- 
ervoirs (Itogi  Akklimatizatsii  Bespozvonoch- 
nykh  Kaspiiskoi  Fauny  v  Dnieper  i  Ego  Vodokl- 
ranilischakh). 
W89-12715  2H 

Genus  Enchelyodon  CI.  et  L.  of  Infusaria  in  the 
Benthic  Community  of  a  Kiev  Reservoir  (Infu- 


zorii roda  Enchelyodon  Clet  L.  v  Soobshchest- 
vakh  Bentosa  Kievskogo  Vodokhranilishcha). 
W89-12718  2H 

Spectral  Brightness  of  Inland  Reservoirs  and  its 
Correlation  with  the  Phytoplankton  Contents 
and  Hydro-optical  Characteristics  (Spectral'  naia 
Iarkost'  Vnutrennikh  Vodoemov  i  ii  Vzaimos- 
vaiz'  s  Soderzhaniem  Fitoplanktona  i  Gidroopti- 
cheskimi  Kharakteristikami). 
W89- 12726  2H 

Characterization  of  Non-Enteric  Bacterial  Re- 
growth  in  the  Water  Supply  Distribution  Net- 
work from  a  Eutrophic  Reservoir. 
W89-12785  5F 

Computation  of  the  Volume  of  Mud  Eroded  in 
Reservoirs  by  Floods  (Simulation  Numerique  de 
L'Erosion  des  Vases  de  Retenue  Par  le  Crues). 
W89-12893  2J 

Conservation   Value   of  Water   Supply   Reser- 
voirs. 
W89- 12920  2H 

Water  Pressures  on  Rigid  Gravity  Dams  with 

Finite  Reservoir  During  Earthquakes. 

W89- 13034  8  a 

Schemes  of  Improving  the  Sanitary  and  Engi- 
neering State  and  Use  of  Multipurpose  Reser- 
voirs. 
W89-13108  5G 

Water  Quality  88:  Seminar  Proceedings. 

W89- 13231  5G 

Dissolved    Oxygen    Studies    below    Water    F. 

George  Dam. 

W89-13238  5G 

Thermal  Stratification  in  Mill  Creek  Reservoir. 
W89-13243  2H 

Applications  of  Mixers  and  Aerators  for  Reser- 
voir Improvement. 
W89- 13248  5G 

Sediment-Water  Interactions  and  Contaminant 

Processes. 

W89-13253  5B 

RESIDUAL  CHLORINE 

Ionometric  Determination  of  Chlorine  Ions  in 
Desalted  Water  (Ionometricheskoe  Opredelenie 
Ionov  Khlora  v  Obessolennoi  Vode). 
W89-12714  5F 

RESINS 

Measurement  of  Natural  Trace  Dissolved  Hy- 
drocarbons by  In  Situ  Column  Extractor  Extrac- 
tion: An  Intercomparison  of  Two  Adsorption 
Resins. 
W89- 12730  7B 

Suitability  of  Ion  Exchange  Resins  for  the  Re- 
moval of  Cadmium  from  Wastewaters:  Part  II. 
Evaluation  of  Adsorbents. 
W89-12750  5D 

Selective  Removal  of  Trace  Organics  Using  Sur- 
face Grafted  Polymers. 
W89- 13397  5D 

RESISTIVITY 

Electrical  Resistivity  of  the  Vadose  Zone-Field 

Survey. 

W89-13167  7B 

RESOURCES  DEVELOPMENT 

Coastal  Zone  Development,  Utilization,  Legisla- 
tion, and  Management  in  China. 
W89-12497  4D 

Sediment  Transport  Modelling  of  Alluvial 
Rivers:  An  Action  of  a  National  Nature  (La 
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Modelisation  du  Transport  Solide  en  Riviere: 

une  Action  Caractere  National). 

W89-12890  2J 

Aquaculture  and  Coastal  Zone  Management  in 

Bangladesh. 

W89- 13048  81 

RESOURCES  MANAGEMENT 

Water  Quality  Management:  A  Total  Catchment 

Management  Approach. 

W89- 12243  5G 

Environmental  Crisis  in  India:  A  Case  Study  of 

Punjab. 

W89-13008  5B 

RESPIRATION 

Microheterotrophic  Activity  in  a  Subantarctic 
Intertidal  Sediment  Relative  to  Nutrient  Supply. 
W89- 12290  2J 

Relationship  Between  Photosynthetic  and  Respi- 
ratory Carbon  Metabolism  in  Freshwater  Phyto- 
plankton. 
W89-12311  2H 

Bacterial    Metabolism    of    Algal    Extracellular 

Carbon. 

W89-12315  2H 

Activity  of  the  Respiration  Electron  Transport 
System  (ETS)  in  Different  Size  Particles  as  a 
Measure  of  Carbon  Losses  from  Primary  Pro- 
ducers. 
W89-12456  2H 

Heavy  Metal  Toxicity  to  Fiddler  Crabs,  Uca 
annulipes  Latreille  and  Uca  triangularis  (Milne 
Edwards):  Respiration  on  Exposure  to  Copper, 
Mercury,  Cadmium,  and  Zinc. 
W89-12744  5C 

RESPIROMETRY 

Determination     of     Biodegradation     Kinetics 
Through  Use  of  Electrolytic  Respirometry. 
W89-13072  5B 

RETAINING  WALLS 

Evaluation  of  the  Stability  of  a  Channel  with 

Partial  Revetment. 

W89- 12466  4D 

Strength     of    Reinforced-Concrete     Retaining 

Walls. 

W89-13109  8E 

RETENTION  TIME 

Performance  of  a  Pilot-Scale  Water  Hyacinth- 
Based  Secondary  Treatment  System. 
W89-12846  5D 

REUNION  ISLAND 

Scale  Model  of  the  'Riviere  des  Galets'  (Reunion 
Island)  (Modele  Reduit  Physique  de  la  Riviere 
des  Galets  (La  Reunion)). 
W89-12883  2J 

REVEGETATION 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  II.  Ef- 
fects on  Revegetation. 
W89-12179  5E 

Ecological  Analysis  of  Disturbed  Riverbanks  in 

the  Montreal  Area  of  Quebec. 

W89-13015  2H 

REVERSE  OSMOSIS 

Water  and  Wastewater  Treatment  for  a  Small 

Island  Resort. 

W89- 12228  3  A 

Using  a  Microporous  Hollow-Fiber  Membrane 

to  Separate  VOCs  from  Water. 

W89-12395  5F 

Future  for  Desalination  by  Reverse  Osmosis. 
W89-13139  3  A 


Handbook  of  Water  Purification. 
W89-13208 

Reverse  Osmosis. 
W89-13217 
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Performance  and  Application  of  RO  Systems. 
W89-13282  5F 

Community  Demonstration  of  POU  Systems  Re- 
moval  of  Arsenic  and   Fluoride:   San   Ysidro, 
New  Mexico. 
W89-13290  5F 

REVIEWS 

Surface  Sublittoral  Sediments  of  Florida  Bay. 
W89-12364  2J 

Phosphorus  in  Soil,  Water,  and  Sediment:  An 

Overview. 

W89-12575  5B 

Background  Yield  of  Phosphorus  from  Drainage 
Area  and  Atmosphere:  An  Empirical  Approach. 
W89-12576  5B 

Analytical  Determination  of  Orthophosphate  in 

Water. 

W89-12577  7B 

Particulate  and  Dissolved  Phosphorus  Forms  in 
Freshwater:  Composition  and  Analysis. 
W89-12578  5B 

Bioavailability  of  Different  Phosphorus  Forms 

in  Freshwater  Systems. 
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Cyanobacterial  Toxins  in  Water. 
W89- 12779 
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Risk  of  Fatal  Amebic  Meningoencephalitis  from 

Waterborne  Naegleria  fowleri. 

W89-13016  5C 

Cadmium  in  Mytilus  spp.:  Worldwide  Survey 

and  Relationship  Between  Seawater  and  Mussel 

Content. 

W89- 13041  5B 

RHINE  RIVER 

Environmental    Hazard    of    Eight    Chemicals 

Present  in  the  Rhine  River. 

W89-13058  5A 

RHONE  RIVER 

Effect  of  a  Series  of  Power  Stations  on  the 
Sediment  Transport  (Bed  Load  and  Suspended 
Load)  in  a  River:  The  Case  of  the  Central  Third 
Part  of  the  French  Lower  Rhone  (Influence 
d'une  Chaine  d'Amenagements  Hydroelectri- 
ques  sur  le  Transport  Solide  en  Riviere:  Applica- 
tion au  Tiers  Central  du  Bas-Rhone  Francais). 
W89-12885  2J 

Tranpsort  of  Solids  of  the  River  Arve  into  the 
Geneva's    Rhone    (Les    Apports    Solides    de 
L'Arve  dans  le  Rhone  Genevois). 
W89-12896  2J 

Upper  Rhone  Flushes-Remarks  on  the  Activi- 
ties of  1987  (Les  Chasses  Franco-Suisses  Sur  le 
Haunt-Reflexions  sur  les  Operations  de  1987). 
W89- 12897  2J 

RICE 

Influence  of  Water  Management  on  Growth  and 

Yield  of  No-Till  Planted  Rice. 

W89-12440  21 

Succession  of  Algal  Flora  in  Deep  Water  Rice 

Field  of  Sonargaon,  Bangladesh. 

W89- 12966  2H 

RIFFLES 

Recovery   by    Riffle   Macroinvertebrates   in   a 

River   After   a   Major   Accidental   Spillage   of 

Chlorpyrifos. 

W89-13020  5C 


RIPARIAN  VEGETATION 

Upper  Mississippi  River:  Seasonal  and  Flood- 
plain    Forest    Influences    on    Organic    Matter 
Transport. 
W89-12307  2H 

Woody  Seedling  Dynamics  in  an  East  Texas 

Floodplain  Forest. 

W89- 12677  2H 

RIPARIAN  WATERS 

Waterways  Bird  Survey  of  the  British  Trust  for 

Ornithology:  An  Overview. 

W89-12918  2H 

RIPPLE  MARKS 

Bed  Waves  Generated  by   Internal  Waves  in 

Alluvial  Channels. 

W89-12416  2F 

RISK  ASSESSMENT 

Risk  of  Infection  from  Giardia  lamblia  due  to 
Drinking  Water  Supply,  Use  of  Water,  and  La- 
trines among  Preschool  Children  in  Rural  Leso- 
tho. 
W89-12201  5C 


Risk  Analysis  for  Dam  Design  in  Karst. 
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Assessing  the  Value  of  Hydrogeologic  Informa- 
tion for  Risk-Based  Remedial  Action  Decisions. 
W89-12972  5G 

Environmental    Hazard    of    Eight    Chemicals 

Present  in  the  Rhine  River. 

W89-13058  5A 

Computerized  Degree  of  Hazard  Assessment  for 
Evaluation  of  Wastes:  An  Innovative  Aid  to  the 
Management  of  Residuals. 
W89-13059  5E 

Hazard  Assessment  of  Wastewater  Discharges  - 
A  Confluence  of  Biological  and  Physical  Param- 
eters. 
W89-13063  5E 

Multiple  Testing  Approach  for  Hazard  Evalua- 
tion of  Complex  Mixtures  in  the  Aquatic  Envi- 
ronment: The  Use  of  Diesel  Oil  as  a  Model. 
W89-13156  5A 

Spontaneous  Abortions  in  Relation  to  Consump- 
tion of  Tap  Water:  An  Application  of  Methods 
from  Survival  Analysis  to  a  Pregnancy  Follow- 
up  Study. 
W89-13172  5F 

Estimating  Health  Risks  at  Hazardous  Waste 
Sites:  Decisions  and  Choices  Despite  Uncertain- 
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W89-13207  5G 

RIVER  BASIN  DEVELOPMENT 

Wimmera  River  (Victoria,  Australia:  Increasing 

Use  of  a  Diminishing  Resource). 
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Ecological  Problems  in  Connection  with  Small 
Rivers  (Ekologicheskie  Problemy  Ekspluatatsii 
Malykh  Rek). 
W89- 12265  4A 

Effect  of  a  Series  of  Power  Stations  on  the 
Sediment  Transport  (Bed  Load  and  Suspended 
Load)  in  a  River:  The  Case  of  the  Central  Third 
Part  of  the  French  Lower  Rhone  (Influence 
d'une  Chaine  d'Amenagements  Hydroelectri- 
ques  sur  le  Transport  Solide  en  Riviere:  Applica- 
tion au  Tiers  Central  du  Bas-Rhone  Francais). 
W89-12885  2J 
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Suspended   Load  of  the   Congo  and  Ubangui 

Rivers. 
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SU-87 


RIVER  BASINS 


SUBJECT  INDEX 


! 


Heuristic  Algorithms  for  Waste  Load  Allocation 
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River  Catchment  Management:  An  Approach  to 
the  Derivation  of  Quality  Standards  for  Farm 
Pollution  and  Storm  Sewage  Discharges. 
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Basins  in  Belgium  and  the  Netherlands  Since  the 
Upper  Pleniglacial. 
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RIVER  BEDS 

Consequences  of  the  Degradation  of  Arve  River 
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Comprehensive  Study  of  the  Sediment  Trans- 
port Along  Its  Course  (Consequences  de  l'En- 
fongement  du  Lit  de  PArve  sur  les  Berges  et  les 
Ouvrages:  Bilan  General  des  Transports  Solides 
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Sediment    Transport    Modelling    of    Alluvial 
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Modelisation  du  Transport  Solide  en  Riviere: 
une  Action  Caractere  National). 
W89-12890  2J 
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Sorting  and  Armouring  (Modeles  d'Evolution 
de  Lits  Alluvionivaires  Soumis  a  Charriage:  Tri 
Granulometrique  et  Pavage). 
W89-12891  2J 

Valley  Floor  Development  and  Paleohydrologi- 
cal  Changes:  The  Late  Vistulian  and  Holocene 
History  of  the  Warta  River  (Poland). 
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RIVER  FLOW 

Statistical  Analysis  of  the  Hydrometeorological 
Elements  and  their  Effect  on  the  Salinity,  Bio- 
genic Matter  and  Primary  Production  of  Organ- 
ic Matter  in  the  Sea  of  Azov  (Staticheskii  Analiz 
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Outline  of  River  Adjustments  in  Small  River 
Basins  in  Belgium  and  the  Netherlands  Since  the 
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Scale  Model  of  the  'Riviere  des  Galets'  (Reunion 
Island)  (Modele  Reduit  Physique  de  la  Riviere 
des  Galets  (La  Reunion)). 
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RIVER  MOUTH 

Zooplankton  Community  Structure  and  Cope- 
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of  Mexico. 
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RIVER  SYSTEMS 

River  Wildlife  Databases  and  Their  Value  for 
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RIVER  WATER 

Distribution  of  Mesophilic  Aeromonads  in  Tem- 
perate   Aquatic    Habitats:    Relationship    with 
Faecal  Indicators. 
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RIVERBANK  HABITATS 

Ecological  Analysis  of  Disturbed  Riverbanks  in 

the  Montreal  Area  of  Quebec. 
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RIVERS 

Epidemiological  Significance  of  Microbiological 

Pollution     Criteria     for     River     Recreational 
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in  Southwestern  Norway. 

W89-12747  5C 

Major  Ion  Chemistry  of  the  Ganga-Brahmaputra 
River  System:  Weathering  Processes  and  Fluxes 
to  the  Bay  of  Bengal. 
W89- 12760  2J 

Presence  of  Human  and  Animal  Viruses  in  Sur- 
face and  Ground  Waters. 
W89- 12824  5B 

Distribution  of  Littoral  Macrophytes  in  a  North 
Swedish    Riverside    Lagoon    in    Relation    to 
Bottom  Freezing. 
W89- 12931  2H 

Seasonal  Reproductive  Development  of  Lampsi- 
lis  cardium,  Amblema  plicata  plicata,  and  Pota- 
milus    alatus    (Pelecypoda:    Unionidae)    in    the 
Upper  Mississippi  River. 
W89- 12955  2H 

Phytoplankton   Distribution   in   a   Temperature 
Floodplain  Lake  and  River  System.  I.  Hydrolo- 
gy, Nutrient  Sources  and  Phytoplankton  Bio- 
mass. 
W89-12962  2H 

Phytoplankton  Distribution  in  a  Floodplain 
Lake  and  River  System.  II.  Seasonal  Changes  in 
the  Phytoplankton  Communities  and  Their  Con- 
trol by  Hydrology  and  Nutrient  Availability. 
W89- 12963  2H 

Detection  of  Exogenous  Gene  Sequences  in  Dis- 
solved DNA  from  Aquatic  Environments. 
W89-12964  7B 

Phycological  and   Physicochemical   Evaluation 

of  the  River  Ayad,  Udaipur. 

W89- 12971  5B 

Simple  Use  of  the  HAY  AMI  Model  in  Hydrolo- 
gy (Une  Utilisation  Simple  du  Model  HAY  AMI 
en  Hydrologie). 
W89-13190  2E 

Winter  Water  Quality  in  Lakes  and  Streams. 
W89- 13245  6G 

Lake,  Mire  and  River  Environments,  During  the 

Last  15,000  Years. 

W89- 13295  2H 


Evolution  of  the  Morava  River  in  Lake  Pleisto- 
cene and  Holocene  Time. 
W89-13308  2E 

New  Methods  of  Research   on  the   Holocene 

Paleohydrography  of  Hungary. 

W89-13309  2H 

ROADS 

Modeling    Sodium    and    Chloride    in    Surface 

Streams  During  Base  Flows. 

W89-12619  7C 

ROCK  FILL 

Active    Management    of   an    Artificial    Rocky 


Coast. 
W89-12945 
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ROCK  MECHANICS 

Thermal  Stress  State  of  an  Underground  Power- 
house Roof  During  Construction  and  Operation. 
W89- 12901  8E 

Consideration  of  the  Elastoplastic  Behavior  of 
Concrete  Dams  and  Rock  Foundations  in  Calcu- 
lations   with    the    Use    of   the    Finite-Element 
Method. 
W89-12904  8E 

ROCKFHX  DAMS 

Provision    of    Reliability    and     Economy    of 

Modern  Concrete-Faced  Rockfill  Dams. 

W89- 13098  8  A 

ROOT  ZONE 

Water  Transfer  through  Cotton  Plants  Connect- 
ing Soil  Regions  of  Differing  Water  Potential. 
W89-12353  21 

Elimination     of     Sulphur     Compounds     from 
Wastewater  by  the  Root  Zone  Process:  I.  Per- 
formance of  a  Large-Scale  Purification  Plant  at  a 
Textile  Finishing  Industry. 
W89-12858  5D 

Elimination     of     Sulphur     Compounds     from 
Wastewater  by  the  Root  Zone  Process:  II.  Mode 
of  Formation  of  Sulphur  Deposits. 
W89-12859  5D 

ROOTED  AQUATIC  PLANTS 

Plant    Community    Dynamics    in    a    Chain    of 
Lakes:    Principal    Factors    in    the    Decline    of 
Rooted  Macrophytes  with  Eutrophication. 
W89-12320  2H 

ROOTS 

Water  Uptake  by  Cotton  Roots  During  Fruit 
Filling  in  Relation  to  Irrigation  Frequency. 
W89-13136  21 

ROTAVIRUSES 

Improved  Method  for  the  Concentration  of  Ro- 
taviruses from  Large  Volumes  of  Water. 
W89-12374  5A 

Occurrence  of  Bacteriophages  Infecting  Bacter- 
oides   fragilis   and   Other   Viruses   in   Polluted 
Marine  Sediments. 
W89- 12780  5  A 

Minimisation  of  Microbiological  Hazards  Asso- 
ciated with  Latrine  Wastes. 
W89-12783  5D 

Wastewater  Treatment  for  Effluent  Reuse: 
Lime-Induced  Removal  of  Excreted  Pathogens. 
W89-12790  5D 

New  Technique  for  the  Enumeration  of  Rotavir- 
uses in  Wastewater  Samples. 
W89- 12793  5  A 

ROTIFERS 

Consumption  of  Bacteria  by  Certain  Groups  of 
Organisms    in    a    Kiev    Reservoir    (Potreblenie 
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Planktonnykh  Bakterii  Nekotorymi  Gruppami 
Zooplanktona  v  Kievsom  Vodokhranilishche). 
W89-12281  2H 

Mexican  Rotifers  as  Indicators  of  Water  Quality 
with  Description  of  Colletheca  riverai,  n.sp. 
W89- 12291  5  A 

Rotifer  Occurrence  in  Relation  to  Temperature. 
W89-12687  2H 

ROTORS 

Elimination  of  Imbalance   of  the   Rotor  of  a 

Large  Turbine-Generator  Unit. 

W89-12910  8C 

ROUGHNESS  COEFFICIENT 

Hydraulic    Data    for    Shallow    Open-Channel 

Flow  in  a  High-Gradient  Flume  with  Large  Bed 

Material. 

W89-13387  2E 

RUDNAYA  RIVER 

Structural  and  Functional  Characteristics  of  the 
Riverine  Benthic  Organisms  Subject  to  Anthro- 
pogenic Effects  (Strukturno  Fuktsional'nye 
Kharakteristiki  Rechnogo  Zoobentosa  v  Zone 
Antropogennykh  Vozdeistvii). 
W89- 12280  5C 

RUHR  RIVER 

Water  Quality  Management  in  the  Ruhr  Area. 
W89-12911     '  5D 


RUNOFF 

Generation  of  Stream  Runoff  in  Till  Soils. 
W89-12194 
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Simulation  of  Soil  Frost  Depth  and  Effect  on 

Runoff. 

W89-12195  2E 

Effect  of  Nonlinear  Flow  Propagation  on  the 
Real-Time  Control  of  Runoff  in  a  Combined 
Sewer  System  (Effet  de  la  Propagation  non  Lin- 
eaire  des  Debits  sur  le  Controle  en  Temps  Reel 
des  Debordements  de  Reseaux  Unitaires). 
W89-12673  5D 


Water  Harvesting  Systems  in  Arid  Lands. 
W89-13146 
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RUNOFF  VOLUME 

Urban  Stormwater  Reduction  and  Quality  Im- 
provement Through  the  Use  of  Permeable  Pave- 
ments. 
W89- 13054  4A 

RURAL  AREAS 

Nitrate  Exposure  from  Drinking  Water  and  Diet 

in  a  Danish  Rural  Population. 

W89-12200  5B 

Risk  of  Infection  from  Giardia  lamblia  due  to 
Drinking  Water  Supply,  Use  of  Water,  and  La- 
trines among  Preschool  Children  in  Rural  Leso- 
tho. 
W89- 12201  5C 

Community-wide  Epidemiological  Investigation 
of  a  Typhoid  Outbreak  in  a  Rural  Township  in 
Taiwan,  Republic  of  China. 
W89-12202  5C 

Wastewater    Treatment    Trends    in     Alaska's 

Coastal  Communities. 

W89- 12843  5D 

SACRAMENTO-SAN  JOAQUIN  ESTUARY 

Use  of  Stable  Carbon  and  Nitrogen  Isotopes  to 
Trace  the  Larval  Striped  Bass  Food  Chain  in  the 
Sacramento-San    Joaquin    Estuary,    California, 
April  to  September  1985. 
W89- 13349  81 

SALICYLIC  ACID 
Fate  and  Effects  of  Salicylic  Acid  Compounds 
in  Freshwater  Systems. 
W89-12838  5B 


SALINE-FRESHWATER  INTERFACES 

Flux  of  Particulate  Aluminum  Across  the  South- 
eastern U.S.  Continental  Shelf. 
W89-12606  2J 

Potential  Theory-Based  Finite  Element  Algo- 
rithm   for    Freshwater    Recharge    of    Saline 
Aquifers:  A  Sharp  Interface  Model. 
W89- 12994  2F 

Boundary  and  Interface  Conditions  in  Porous 

Media. 

W89- 12996  2F 

SALINE  LAKES 

Physico-Chemical  Characteristics  and  Origin  of 
Hypersaline  Meromictic  Lake  Garrow  in  the 
Canadian  High  Arctic. 
W89-12565  2H 

Biogeochemical  Study  of  Organic  Substances  in 

Antarctic  Lakes. 

W89-12568  2H 

SALINE  SOILS 

Desalinization  of  an   Irrigated,   Mole-Drained, 

Saline  Clay  Loam  Soil. 

W89-12429  2G 

Role  of  Seasonal  Salt  and  Water  Fluxes  in  the 

Genesis  of  Solonetzic  B  Horizons. 

W89- 12430  2G 

SALINE  WATER 

Effects  of  Saline  Flushing  to  a  Polluted  Estuary 
to  Enhance  Water  Quality  Standards. 
W89-12225  5G 

Energy  from  Solar  Ponds:  Control  of  the  Green 

Flagellate  Dunaliella  Using  Osmotic  Shock  of 

Dilution. 

W89- 12390  5F 

Isotopic  and  Trace  Element  Constraints  on  the 
Origin  and  Evolution  of  Saline  Groundwaters 
from  Central  Missouri. 
W89-12399  2K 

Estimating  Saline  Water  Table  Contributions  to 

Crop  Water  Use. 

W89-12422  3C 

Intracellular  Solutes,  Photosynthesis  and  Respi- 
ration of  the  Green  Algae  Blidingia  minima  in 
Response  to  Salinity  Stress. 
W89-12926  2L 

Circular  Convection  During  Subsurface  Injec- 
tion of  Liquid  Waste,  St.  Petersburg,  Florida. 
W89-12975  5E 

Potential  Theory-Based  Finite  Element  Algo- 
rithm   for    Freshwater    Recharge    of  Saline 
Aquifers:  A  Sharp  Interface  Model. 
W89-12994  2F 

Origin  of  the  Saline  Ground  Water  in  Wadi  Ar- 

Rumah,  Saudi  Arabia. 

W89-13162  2F 

Approach  to  the  Field  Study  of  Hydraulic  Gra- 
dients in  Variable-Salinity  Ground  Water. 
W89-13168  2F 

Zooplankton  Community  Structure  and  Cope- 
pod  Species  Composition  in  the  Northern  Gulf 
of  Mexico. 
W89-13187  2H 


Saline  Distillation. 
W89-13221 
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SALINE  WATER  INTRUSION 

Finite  Element  Analysis  of  Controlled  Saltwater 
Intrusion  in  Heterogeneous  Reservoirs. 
W89-12196  2F 


Growth  Characteristics  of  Water  Lettuce  (Pistia 

stratiotes  L.)  in  South-West  Nigeria. 

W89- 12293  2H 

Origin  of  the  Saline  Ground  Water  in  Wadi  Ar- 

Rumah,  Saudi  Arabia. 

W89-13162  2F 

Three-Dimensional  Mixing  Cell  Solute  Trans- 
port Model  and  Its  Application. 
W89-13165  2F 

SALINITY 

Study  of  Some  Physical-Chemical  Parameters  in 
the  Ghar  El  Melh  Lagoon  (Etude  de  Quelques 
Parametres  Physico-Chimiques  de  la  Lagune  de 
Ghar  El  MQELH). 
W89-12255  2L 

Economic    Effects    of   Salinity    and    Drainage 

Problems. 

W89- 12420  3C 

Irrigation  and  Drainage  Strategies  in  Salinity 

Problem  Areas. 

W89- 12426  3F 

Boron  and  Salinity  Survey  of  Irrigation  Projects 
and  the   Boron   Adsorption   Characteristics  of 
Some  Saskatchewan  Soils. 
W89-12434  2K 

Enviro-economic  Aspects  of  Navigation  Chan- 
nel Development  in  Coastal  Louisiana:  A  Case 
Study. 
W89- 13049  6G 

Unified  Method  of  Estimating  Longitudinal  Dis- 
persion in  Estuaries. 
W89- 13074  5B 

Fish  Diseases  of  the  Albemarle-Pamlico  Estuary. 
W89-13319  5C 

SALMON 

Algal  Picoplankton  Production  and  Contribu- 
tion to  Food-Webs  in  Oligotrophy  British  Co- 
lumbia Lakes. 
W89-12316  2H 

Distribution  of  Polychlorinated  Biphenyl  Con- 
geners and  Other  Halocarbons  in  Whole  Fish 
and  Muscle  among  Lake  Ontario  Salmonids. 
W89-12383  5B 

Episodic  Fish  Kills  in  an  Acidified  Salmon  River 

in  Southwestern  Norway. 

W89- 12747  5C 

Differences  in  Hydrocarbon  Uptake  and  Mixed 
Function  Oxidase  Activity  Between  Juvenile 
and  Spawning  Adult  Coho  Salmon  (Oncorhyn- 
chus  kisutch)  Exposed  to  Cook  Inlet  Crude  Oil. 
W89-12833  5C 

Fish  Population  Dynamics  in  the  River  Frome, 

Dorset. 

W89-12916  2H 

SALMON  RIVER 

Hydraulic  Geometry  and  Sediment  Data  for  the 
South  Fork  Salmon  River,  Idaho,  1985-86. 
W89-13361  2J 

SALMONELLA 

Ecology  of  Vibrio  cholerae  Non-Ol  and  Salmo- 
nella spp.  and  Role  of  Zooplankton  in  Their 
Seasonal    Distribution    in    Fukuyama    Coastal 
Waters,  Japan. 
W89-12661  5B 

Microbiological   Aspects  of  Fish   Cultured   in 
Wastewaters:  The  South  African  Experience. 
W89-12830  81 
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SALT  MARSHES 

Lesser  Snow  Geese  and  the  Nitrogen  Economy 

of  a  Grazed  Salt  Marsh. 

W89-12500  2L 

Sulfate  Reduction  and  Other  Sedimentary  Bio- 
geochemistry  in  a  Northern  New  England  Salt 
Marsh. 
W89- 12705  2L 

SALT  TOLERANCE 

Intracellular  Solutes,  Photosynthesis  and  Respi- 
ration of  the  Green  Algae  Blidingia  minima  in 
Response  to  Salinity  Stress. 
W89- 12926  2L 

Variation  in  Leaf  Infrastructure  of  Ruppia  Mari- 

tima  L.  Along  a  Salinity  Gradient. 

W89-12930  2L 

SALTS 
Role  of  Seasonal  Salt  and  Water  Fluxes  in  the 
Genesis  of  Solonetzic  B  Horizons. 
W89-12430  2G 

SAMPLE  PREPARATION 

Analysis  of  Inorganic  and  Organic  Chloramines: 
Derivatization  with  2-Mercaptobenzothiazole. 
W89-12388  5F 


Inorganics. 
W89- 12502 
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Cleanup    of    Environmental  Sample    Extracts 

Using    Florisil     Solid-Phase  Extraction    Car- 
tridges. 
W89- 12689  5  a 

Automated    Slurry    Sample    Introduction    for 
Analysis  of  a  River  Sediment  by  Graphite  Fur- 
nace Atomic  Absorption  Spectrometry. 
W89-12732  7B 

Hydropunch:   An   In   Situ   Sampling  Tool   for 

Collecting  Ground  Water  from  Unconsolidated 

Sediments. 

W89-12877  7B 

SAMPLERS 

Hydropunch:   An   In   Situ   Sampling   Tool   for 

Collecting  Ground  Water  from  Unconsolidated 

Sediments. 

W89-12877  7B 

SAMPLING 

Effects  of  Bottle  Size  in  Determinations  of  Pri- 
mary Productivity  by  Phytoplankton. 
W89-12310  7B 

Field  Evaluation  of  a  Micro-Extraction  Tech- 
nique for  Measuring  Chlorophyll  in  Lakewater 
Without  Filtration. 
W89-12319  7B 

Continuous    Monitoring,    Automated    Analysis, 

and  Sampling  Procedures. 

W89- 12505  7B 

Inexpensive      Vacuum      Manifold      Filtration 

System. 

W89- 12954  7B 

Microcomputer  Software   for  the  Analysis  of 

Water  Quality  Sampling  Design. 

W89-13233  7A 

SAN  FRANCISCO  BAY 

Trace  Metal  Associations  in  the  Water  Column 
of  South  San  Francisco  Bay,  California. 
W89-12605  5A 

SAN  JOAQUIN  RIVER 

Sources  and  Concentrations  of  Dissolved  Solids 

and  Selenium  in  the  San  Joaquin  River  and  its 

Tributaries,  California,  October  1985  to  March 

1987. 

W 89- 13 327  5B 


Trace  Elements  in  Bed  Sediments  of  the  San 
Joaquin  River  and  its  Tributary  Streams,  Cali- 
fornia, 1985. 
W89- 13342  5B 

SAND  AQUIFERS 

Transport  of  Microspheres  and  Indigenous  Bac- 
teria through  a  Sandy  Aquifer:  Results  of  Natu- 
ral-and  Forced-Gradient  Tracer  Experiments. 
W89-12380  5B 

Automated  Calibration  of  a  Contaminant  Trans- 
port Model  for  a  Shallow  Sand  Aquifer. 
W89-13164  5B 

SAND  FILTERS 

Impact  of  Wastewater  Treatment  on  Helminth 

Eggs. 

W89- 12827  5D 

Theoretical    Analysis    of   Backwash    Time    in 

Rapid  Sand  Filters. 

W89- 12863  5D 

SANITARY  ENGINEERING 

Hydraulic  Performance  and  Control  of  Pollut- 
ants Discharged  from  a  Combined  Sewer  Stor- 
age Overflow. 
W89-13052  5B 

SANITATION 

Minimisation  of  Microbiological  Hazards  Asso- 
ciated with  Latrine  Wastes. 
W89-12783  5D 

SANTA  FE  COUNTY 

Test  Well  SF-1A,  IB,  1C,  and  SF-2A,  2B,  2C, 

Santa  Fe  County,  New  Mexico. 

W89-13369  7B 

SASKATCHEWAN 

Effect  of  Crop  Rotation  and  Fertilization  on  the 
Quantitative  Relationship  between  Spring  Wheat 
Yield  and  Moisture  Use  in  Southwestern  Sas- 
katchewan. 
W89-12432  3F 

Boron  and  Salinity  Survey  of  Irrigation  Projects 
and   the   Boron   Adsorption   Characteristics   of 
Some  Saskatchewan  Soils. 
W89- 12434  2K 

Available  Water-Holding  Capacity  Maps  of  Al- 
berta, Saskatchewan  and  Manitoba. 
W89- 12435  2G 

SATELLITE  TECHNOLOGY 

Testing   a  Theoretical   Climate-Soil-Leaf  Area 
Hydrologic  Equilibrium  of  Forests  Using  Satel- 
lite Data  and  Ecosystem  Simulation. 
W89-12339  21 

Erosion-Based  Land  Classification  System  for 

Military  Installations. 

W89-13018  2J 

SATURATED  FLOW 

Hydraulic   Conductivity   Measurements   in   the 
Unsaturated  Zone  Using  Improved  Well  Analy- 
ses. 
W89-12878  7B 

Debris  Flows  and  Hyperconcentrated  Floods 
Along  the  Wasatch  Front,  Utah,  1983  and  1984. 
W89-13195  2J 

SATURATED  SOILS 

Estimating  Vertical  Saturated  Hydraulic  Con- 
ductivity from  Soil  Morphology  in  Alberta. 
W89- 12454  2G 

SAUDI  ARABIA 

Tar  Pollution  on  Saudi  Arabian  Gulf  Beaches. 
W89- 12644  5C 

SAUDI  ARABIA  WADIS 

Origin  of  the  Saline  Ground  Water  in  Wadi  Ar- 

Rumah,  Saudi  Arabia. 

W89-13162  2F 


SAZAVA  RIVER 

Pollution    and  Eutrophication    of   the    Upper 

Reaches  of  the  Sazava  River  (Czechoslovakia). 

W89-12261  5B 

SCADA 

Implementing  a  SCADA  System-Trials,  Tribu- 
lations, Triumph. 
W89- 12709  so 


SCALE  FACTOR 

Scale  Effects  in  Bulb  Turbines. 
W89- 12405 

SCALING 

Boiler  Feed  and  Condensate. 
W89-13229 
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SCOTLAND 

Acidification  of  Lakes  in  Galloway,  South  West 

Scotland:  A  Diatom  and  Pollen  Study  of  the 

Post-Glacial   History   of  the   Round    Loch   of 

Glenhead. 

W89-12499  2H 

Mortality  and  Production  of  0+  perch,  Perca 

fluviatilis  L.,  in  two  Scottish  Lakes. 

W89- 12694  2H 

Incidence  of  Waterborne  and  Water-Associated 

Disease  in  Scotland  from  1945  to  1987. 

W89- 12797  5F 

Occurrence  of  Chlorobenzene  Isomers  in  the 

Water  Column  of  a  UK  Estuary. 

W89- 12854  5B 

SCOUR 

Use  of  Surface-Geophysical  Methods  to  Assess 

Riverbed  Scour  at  Bridge  Piers. 

W89-13344  7B 

SEA  GRASSES 

Distribution,   Abundance   and   Productivity   of 
Seagrasses  and  Macroalgae  in  Florida  Bay. 
W89-12358  2L 

Experimental  Evidence  for  Nutrient  Limitation 
of  Seagrass  Growth  in  a  Tropical  Estuary  with 
Restricted  Circulation. 
W89-12360  2L 

Origin,   Growth   and   Evolution   of  Carbonate 

Mudbanks  in  Florida  Bay. 

W89-12365  2L 

Accumulation  and  Persistence  of  Tributyltin  in 
Eelgrass  (Zostera  marina  L.)  Tissue. 
W89-12387  5B 

Variation  in  Leaf  Ultrastructure  of  Ruppia  Mari- 

tima  L.  Along  a  Salinity  Gradient. 

W89- 12930  2L 

SEA  ICE 

Modeling  Climate  Change:  An  Assessment  of 
Sea  Ice  and  Surface  Albedo  Feedbacks. 
W89-13119  2A 

SEALANTS 

Operation  of  Units  with  Adjustable-Blade  Tur- 
bines Converted  to  a  Propeller  Regime. 
W89- 12470  8C 

Seepage   and   Contraction   Joints   in   Concrete 

Canal  Linings. 

W89- 12633  8  A 

SEASONAL  DISTRIBUTION 

Long-term   Variation   in  Habitat   and  Trophic 
Factors  in  the  Konin  Lakes  (Poland)  under  the 
Influence  of  Heated-Water  Discharge  and  Pollu- 
tion. 
W89- 13086  5C 
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SEASONAL  VARIATION 

Seasonal  Dynamics  of  Benthic  Diatoms  on  Solid 

Substrates  of  the  Sevastopol   Bay  (Sezonnaya 

Dinamika  Bentosn'ikh  Diatomov'ikh  Vodoroslei 

na     Tverd'ikh      Substratakh      Sevastopol'skoi 

Bukhty). 

W89-12250  2H 

Dynamic  Infusaria  from  Water  Reservoirs  in 

Nakhichevannian  ASSR  (Svobodnozhivushchie 

Infuzorii   Vodokhranilishchie   Nakhichevanskoi 

ASSR). 

W89-12267  2H 

Seasonal  Periodicity  of  Aquatic  Fungi  in  Tanks 

at  Kurukshetra,  India. 

W89-12321  2H 

Role  of  Seasonal  Salt  and  Water  Fluxes  in  the 

Genesis  of  Solonetzic  B  Horizons. 

W89- 12430  2G 

Filamentous     Green     Algae     in     Freshwater 

Streams  on  Signy  Island,  Antarctica. 

W89- 12549  2H 

Densities    of    Benthic    Macroinvertebrates    in 
Upland  Welsh  Streams  of  Different  Acidity  and 
Land  Use. 
W89-13178  2H 

Seasonal  Variation  of  Soil  Erosion  by  Water  in 

Southwestern  Quebec. 

W89-13181  2J 

SEAWATER 

Survival  of  Human  Immunodeficiency  Virus  in 

Water,  Sewage  and  Sea  Water. 

W89-12786  5F 

Selection  of  Indicator  Systems  for  Human  Vi- 
ruses in  Polluted  Seawater  and  Shellfish. 
W89-12795  5A 

Hepatitis  A  Virus  Concentration  from  Experi- 
mentally  Contaminated   Distilled,   Tap,   Waste 
and  Seawater. 
W89-12817  5A 

Bacteriological  Monitoring  of  Seawater:  I.  Cor- 
relation Between  Fecal  and  Total  Coliforms  and 
Interpretation  of  the  Results  According  to  the 
Present  Standards. 
W89- 12872  5  A 

Experimental  Studies  on  Biological  and  Chemi- 
cal Oxidation  of  Dispersed  oil  in  Seawater. 
W89-13061  5B 

Future  for  Desalination  by  Reverse  Osmosis. 
W89-13139  3A 

SEDIMENT  ANALYSIS 

Capillary  Gas  Chromatographic-Mass  Spectro- 
metric   Determination   of  Acid   Herbicides   in 
Soils  and  Sediments. 
W89-12613  5A 

SEDIMENT  CONTAMINATION 

Aquatic  Sediments. 

W89-12542  5A 

Sediment-Water  Interactions  and  Contaminant 

Processes. 

W89-13253  5B 

Approach   for   Assessing   Impacts   of  In-Place 
Contaminated  Sediments  on  Water  Quality. 
W89-13256  5B 

Evaluating  Bioavailability  of  Neutral  Organic 
Chemicals  in  Sediments:  A  Confined  Disposal 
Facility  Case  Study. 
W89-13257  5B 

SEDIMENT  CONTROL 

Sediments  in  the  Arve  Torrents:  Functional  Dis- 
continuities and  Impacts  of  Improvement  Works 


on  Watersheds  (Les  Sediments  dans  les  Torrents 
de  l'Arve:  Discontinuite  Fonctionnelle  et  Im- 
pacts de  l'Amenagement  des  Bassins  Versants). 
W89-12884  2J 


Lake  Chicot:  The  Final  Chapter. 
W89-13240 


5G 


SEDIMENT  DISCHARGE 

Major  Ion  Chemistry  of  the  Ganga-Brahmaputra 
River  System:  Weathering  Processes  and  Fluxes 
to  the  Bay  of  Bengal. 
W89-12760  2J 

Sediments  in  the  Arve  Torrents:  Functional  Dis- 
continuities and  Impacts  of  Improvement  Works 
on  Watersheds  (Les  Sediments  dans  les  Torrents 
de  l'Arve:  Discontinuite  Fonctionnelle  et  Im- 
pacts de  l'Amenagement  des  Bassins  Versants). 
W89-12884  2J 

Suspended   Load  of  the  Congo  and  Ubangui 

Rivers. 

W89-12898  2J 

Hydraulic  Geometry  and  Sediment  Data  for  the 
South  Fork  Salmon  River,  Idaho,  1985-86. 
W89-13361  2J 

SEDIMENT  DISTRIBUTION 

Effects  of  Small-Scale  Sedimentary  Patchiness 
on  the  Distribution  of  Tubificid  and  Lumbriculid 
Worms  in  Lake  Geneva. 
W89-12683  2H 

SEDIMENT  LOAD 

Alluvial   River    Modelling:    Bed    Load,    Grain 
Sorting  and  Armouring  (Modeles  d'Evolution 
de  Lits  Alluvionivaires  Soumis  a  Charriage:  Tri 
Granulometrique  et  Pavage). 
W89-12891  2J 

Sediment  Transport  Prediction  from  a  Water- 
shed: Application  to  Reservoir  Silting  (Prevision 
du  Tranports  Solide  sur  un  Bassin  Versant:  Ap- 
plication a  PEnvasement  dune  Retenue). 
W89-12895  2J 

Frequency  Distribution  for  Suspended  Sediment 

Loads. 

W89- 12983  2J 

SEDIMENT  SAMPLER 

Methodological  Fundamentals  in  Studying  Sedi- 
mentation in  Reservoirs~A  Survey  (Metodologi- 
cheskie  Osnovy  Izucheniya  Sedimentatsii  v  Vo- 
doemakh)  (Obzor). 
W89-12283  2J 

SEDIMENT  SORTING 

Bed-Surface  Size  Changes  in  Gravel-Bed  Chan- 
nel. 
W89- 12412  2J 

Alluvial   River   Modelling:    Bed    Load,    Grain 
Sorting  and  Armouring  (Modeles  d'Evolution 
de  Lits  Alluvionivaires  Soumis  a  Charriage:  Tri 
Granulometrique  et  Pavage). 
W89-12891  2J 

SEDIMENT  TRANSPORT 

Bed-Surface  Size  Changes  in  Gravel-Bed  Chan- 
nel. 
W89-12412  2J 

Modeling  Mixed  Sediment  Suspended  Load  Pro- 
files. 
W89-12414  2J 

Turbulence  Characteristics  of  Sediment-Laden 

Flow. 

W89-12415  2E 

Bed  Waves  Generated  by  Internal  Waves  in 

Alluvial  Channels. 

W89-12416  2F 

Mobile-Bed  Friction  at  High  Shear  Stress. 
W89-12418  2J 


Studies  of  Estuarine  Sediment  Dynamics  Using 
137Cs  from  the  Tjemobyl  Accident  as  a  Tracer. 
W89- 12603  2J 

Carbon  Isotopes  and  Fatty  Acids  Analysis  of  the 

Sediments   of   Negro    Harbour,    Nova    Scotia, 

Canada. 

W89-12604  2J 

Flux  of  Particulate  Aluminum  Across  the  South- 
eastern U.S.  Continental  Shelf. 
W89-12606  2J 

Sediments  in  the  Arve  Torrents:  Functional  Dis- 
continuities and  Impacts  of  Improvement  Works 
on  Watersheds  (Les  Sediments  dans  les  Torrents 
de  l'Arve:  Discontinuite  Fonctionnelle  et  Im- 
pacts de  l'Amenagement  des  Bassins  Versants). 
W89-12884  2J 

Effect  of  a  Series  of  Power  Stations  on  the 
Sediment  Transport  (Bed  Load  and  Suspended 
Load)  in  a  River:  The  Case  of  the  Central  Third 
Part  of  the  French  Lower  Rhone  (Influence 
d'une  Chaine  d'Amenagements  Hydroelectri- 
ques  sur  le  Transport  Solide  en  Riviere:  Applica- 
tion au  Tiers  Central  du  Bas-Rhone  Francais). 
W89-12885  2J 

Consequences  of  the  Degradation  of  Arve  River 
on  Its  Banks  and  on  Bridges  and  Other  Works: 
Comprehensive  Study  of  the  Sediment  Trans- 
port Along  Its  Course  (Consequences  de  l'En- 
fongement  du  Lit  de  l'Arve  sur  les  Berges  et  les 
Ouvrages:  Bilan  General  des  Transports  Solides 
sur  le  Cours  d'Eau). 
W89-12886  2J 

Study  of  the  Transport  of  Pebbles  by  Torrents 
by  Means  of  Radioactive  Tracers  (Etude  du 
Transport  de  Galets  par  les  Torrents  au  Moyen 
de  Traceurs  Radioactifs). 
W89-12887  2J 

Characteristics  of  Deposits  in  Combined  Sewers: 
Consequences  on  Their  Transport  (jCaracteristi- 
ques  des  Depots  en  Reseau  d'Assainissement  Un- 
itaire:  Consequences  sur  Leur  Transport). 
W89-12888  5D 

Glacial  Waters,  Carriage  of  Solid  Materials  and 

Decantation   in   Hydro-Electricity   (Eaux   Gla- 

ciaires,   Transports   Solides  et  Decantation  en 

Hydro-Electricite). 

W89-12889  8B 

Sediment    Transport    Modelling    of    Alluvial 
Rivers:  An  Action  of  a  National  Nature  (La 
Modelisation  du  Transport  Solide  en  Riviere: 
une  Action  Caractere  National). 
W89-12890  2J 

Alluvial    River   Modelling:    Bed    Load,    Grain 
Sorting  and  Armouring  (Modeles  d'Evolution 
de  Lits  Alluvionivaires  Soumis  a  Charriage:  Tri 
Granulometrique  et  Pavage). 
W89-12891  2J 

Modeling  of  Bed  Load  Sediment  Transport  for 
Fluvial   Flow   (Modelisation   du  Charriage   en 
Ecoulement  Fluvial). 
W89- 12892  2J 

Operation  of  Reservoirs  and  Sediment  Transpor- 
tation (Exploitation  des  Retenues  et  Transport 
des  Sediments). 
W89-12894  2J 

Sediment  Transport  Prediction  from  a  Water- 
shed: Application  to  Reservoir  Silting  (Prevision 
du  Tranports  Solide  sur  un  Bassin  Versant:  Ap- 
plication a  FEnvasement  dune  Retenue). 
W89-12895  2J 
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SEDIMENT  TRANSPORT 

Tranpsort  of  Solids  of  the  River  Arve  into  the 
Geneva's    Rhone    (Les    Apports    Solides    de 
L'Arve  dans  le  Rhone  Genevois). 
W89- 12896  2J 

Upper  Rhone  Flushes-Remarks  on  the  Activi- 
ties of  1987  (Les  Chasses  Franco-Suisses  Sur  le 
Haunt-Reflexions  sur  les  Operations  de  1987). 
W89- 12897  2J 

Bed  Load  Transport  of  Mixed  Size  Sediment: 
Fractional  Transport  Rates,  Bed  Forms,  and  the 
Development  of  a  Coarse  Bed  Surface  Layer. 
W89- 12989  2J 


Sand  Transport  in  Texas  Tidal  Inlet. 
W89-13120 


2J 


Debris  Flows  and  Hyperconcentrated  Floods 
Along  the  Wasatch  Front,  Utah,  1983  and  1984. 
W89-13195  2J 

Evaluation  of  a  Watershed  Model  to  Simulate 
Sediment  Transport  in  a  Small  Agricultural  Wa- 
tershed in  Indiana. 
W89-13334  2J 

SEDIMENT- WATER  INTERFACES 

Measured  and  Modelled  Effects  of  Temperature, 
Dissolved  Oxygen  and  Nutrient  Concentration 
on  Sediment-Water  Nutrient  Exchange. 
W89-12303  2L 


Aquatic  Sediments. 
W89-12542 


5A 


Exchange  of  Phosphorus  Across  the  Sediment- 
Water  Interface. 
W89- 12586  2H 

Oxygen  Concentration  Profiles  and  Exchange  in 

Sediment    Cores    with    Circulated    Overlying 

Water. 

W89- 12679  2K 

Sediment-Water  Interactions  and  Contaminant 

Processes. 

W89- 13253  5B 

Advances  in  Laboratory  Testing  to  Quantita- 
tively Describe  Sediment-Water  Interactions. 
W89-13255  5B 

SEDIMENT  YIELD 

Sediment  Transport  Prediction  from  a  Water- 
shed: Application  to  Reservoir  Silting  (Prevision 
du  Tranports  Solide  sur  un  Bassin  Versant:  Ap- 
plication a  l'Envasement  dune  Retenue). 
W89-12895  2J 

Evaluation  of  a  Watershed  Model  to  Simulate 
Sediment  Transport  in  a  Small  Agricultural  Wa- 
tershed in  Indiana. 
W89-13334  2J 

SEDIMENTARY  STRUCTURES 

Surface  Sublittoral  Sediments  of  Florida  Bay 
W89-12364  2J 

SEDIMENTATION 

Impact   of  Catchment    Urbanisation    on    Lake 

Macquarie  (Australia). 

W89-12231  4c 

Methodological  Fundamentals  in  Studying  Sedi- 
mentation in  Reservoirs-A  Survey  (Metodologi- 
cheskie  Osnovy  Izucheniya  Sedimentatsii  v  Vo- 
doemakh)  (Obzor). 
W89-12283  2J 

Surface  Sublittoral  Sediments  of  Florida  Bay. 
W89-12364  2J 

Toward  a  Model  for  Open-Basin  and  Closed- 
Basin    Deposition    in    Ancient    Lacustrine    Se- 
quences: the  Newark  Supergroup  (Triassic-Ju- 
rassic),  Eastern  North  America. 
W89-12375  2J 


SUBJECT  INDEX 


Facies  Relationships  and  Sedimentation  in  Large 

Rift  Lakes  and  Implications  for  Hydrocarbon 

Exploration:  Examples  from  Lakes  Turkana  and 

Tanganyika. 

W89-12376  2J 


Quaternary  Lakes  of  Argentina. 
W89- 12377 


2H 


Estimation  of  Siltation  of  the  Tereblya-Rika  Hy- 
droelectric Station  Reservoir. 
W89-12471  2J 

Perennially  Ice-covered  Lake  Hoare,  Antarcti- 
ca:  Physical   Environment,   Biology  and  Sedi- 
mentation. 
W89-12570  2H 

Flux  of  Particulate  Aluminum  Across  the  South- 
eastern U.S.  Continental  Shelf. 
W89-12606  2J 

Major  Ion  Chemistry  of  the  Ganga-Brahmaputra 
River  System:  Weathering  Processes  and  Fluxes 
to  the  Bay  of  Bengal. 
W89-12760  2J 

Wastewater  Treatment  for  Effluent  Reuse: 
Lime-Induced  Removal  of  Excreted  Pathogens. 
W89- 12790  5D 

Settling  and  Rheology  of  Muds.  Part  Two.  (Tas- 

sement    et    Rheologie    des    Vases.    Deuxieme 

Partie). 

W89-13188  2J 

Pecularities  of  Sedimentation  in  the  Small  Esto- 
nian Lakes. 
W89-13301  2J 

Sedimentation  and  Local  Vegetation  Develop- 
ment of  a  Reference  Site  in  Southwestern  Bul- 
garia. 
W89-13304  2J 

Holocene  Valley  Development  on  the  Upper 

Rhine  and  Main. 

W89-13311  2E 

SEDIMENTATION  BASINS 

Simulation  of  Changes  in  Stormwater  Quality  at 
Four  Potential   Flow-Attenuation   Sites  in  the 
Irondequoit  Creek  Watershed,  Monroe  County, 
New  York. 
W89-13332  5G 

SEDIMENTATION  RATES 

Calculation  of  Reservoir  Siltation. 

W89- 12903  2J 

SEDIMENTOLOGY 

Toward  a  Model  for  Open-Basin  and  Closed- 
Basin    Deposition    in    Ancient    Lacustrine    Se- 
quences: the  Newark  Supergroup  (Triassic-Ju- 
rassic),  Eastern  North  America. 
W89-12375  2J 

Facies  Relationships  and  Sedimentation  in  Large 

Rift  Lakes  and  Implications  for  Hydrocarbon 

Exploration:  Examples  from  Lakes  Turkana  and 

Tanganyika. 

W89- 12376  2J 


Quaternary  Lakes  of  Argentina. 
W89-12377 


2H 


Hydrogen  Index  and  Carbon  Isotopes  of  Lacus- 
trine Organic  Matter  as  Lake  Level  Indicators. 
W89-12378  2H 

Oxygen  Concentration  Profiles  and  Exchange  in 
Sediment    Cores    with    Circulated    Overlying 
Water. 
W89-12679 


SEDIMENTS 

Impact  of  Marinas  on  Water  Quality. 
W89- 12207 


2K 
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Mercury  Fixation  in  Contaminated  Sediments  as 
a  Management  Option  at  Albany,  Western  Aus- 
tralia. 
W89- 12208  so 

Polycyclic  Aromatic  Hydrocarbons  (PAHs)  in 
Sediments  of  the  Brisbane  River  (Australia):  Pre- 
liminary Results. 
W89- 12224  5B 

Distribution,    Redistribution,    and    Geochrono- 
logy   of  Polychlorinated    Biphenyl    Congeners 
and  Other  Chlorinated  Hydrocarbons  in  Lake 
Ontario  Sediments. 
W89-12389  5B 

Methane    Production,    Sulfate    Reduction    and 
Competition  for  Substrates  in  the  Sediments  of 
Lake  Washington. 
W89-12401  2K 

Lesser  Snow  Geese  and  the  Nitrogen  Economy 

of  a  Grazed  Salt  Marsh. 

W89-12500  2L 


Aquatic  Sediments. 
W89- 12542 


5A 


Phosphorus  in  Sediments:  Speciation  and  Analy- 
sis. 
W89-12579  5B 

Sulfate  Reduction  and  Other  Sedimentary  Bio- 
geochemistry  in  a  Northern  New  England  Salt 
Marsh. 
W89-12705  2L 

Automated    Slurry    Sample    Introduction    for 
Analysis  of  a  River  Sediment  by  Graphite  Fur- 
nace Atomic  Absorption  Spectrometry. 
W89-12732  7B 

Inorganic  Chemistry  of  Peat  from  the  Mauna- 

chira  Channel-Swamp  System,  Okavango  Delta, 

Botswana. 

W89-12761  2H 

Effect  of  Sediment  Organic  Carbon  on  Survival 
of  Hyalella  azteca  Exposed  to  DDT  and  Endrin. 
W89- 13025  5C 

Manganese  Inhibition  of  Microbial  Iron  Reduc- 
tion in  Anaerobic  Sediments. 
W89- 13029  2K 

Microbial    Biomass   and   Activities   Associated 
with    Subsurface    Environments    Contaminated 
with  Chlorinated  Hydrocarbons. 
W89- 13030  5B 

Open-Incubation,  Diffusion  Methods  for  Meas- 
uring Solute  Reaction  Rates  in  Sediments. 
W89- 13038  2K 

Settling  and  Rheology  of  Muds.  Part  Two.  (Tas- 

sement    et    Rheologie    des    Vases.    Deuxieme 

Partie). 

W89-13188  2J 

Tiered  Approach  for  Evaluating  Sediment  Qual- 
ity at  Multiple  Coastal  and  Riverine  Dredging 
Projects. 
W89- 13264  7A 

SEEDLINGS 

Woody   Seedling   Dynamics  in  an  East  Texas 

Floodplain  Forest. 

W  89- 12677  2H 

SEEDS 

Potential    for    Hydrilla    Dispersal    by    Sexual 

Means  in  North  Carolina  Surface  Waters. 

W89- 13354  4A 


SEEPAGE 

Evaporation  Pond  Seepage. 
W89-12419 


5B 
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SHEAR  STRESS 


Nonlinear  Steady  State  Seepage  into  Drains. 
W89- 12632  2F 

Seepage   and   Contraction   Joints   in   Concrete 

Canal  Linings. 

W89-12633  8A 

Asymptotic  Solutions  of  the  Seepage  Exclusion 
Problem    for    Elliptic-Cylindrical,    Spheroidal, 
and  Strip-Shaped  and  Disc-Shaped  Cavities. 
W89-12980  2G 

Controlling  Seepage  from  Evaporation  Ponds. 
W89-13044  5G 

SEEPAGE  CONTROL 

Operation  of  Units  with  Adjustable-Blade  Tur- 
bines Converted  to  a  Propeller  Regime. 
W89- 12470  8C 

Controlling  Seepage  from  Evaporation  Ponds. 
W89- 13044  5G 

SEISMIC  EXPLORATION 

Application  and  Comparison  of  Shallow  Seismic 
Methods  in  the  Study  of  an  Alluvial  Aquifer. 
W89-13170  7B 

SEISMOLOGY 

Application  of  Low-Energy  Source  Seismic  Re- 
fraction to  Investigation  of  Unconsolidated  Sedi- 
ments, Negril  Beach,  Jamaica. 
W89-12460  7B 

Application  and  Comparison  of  Shallow  Seismic 
Methods  in  the  Study  of  an  Alluvial  Aquifer. 
W89-13170  7B 

SELENIUM 

Biological  Consequences  of  Selenium  in  Aquatic 

Ecosystems. 

W89-12421  5C 

Volatilization  of  Selenium  by  Alternaria  alter- 

nata. 

W89- 12652  5B 

Sources  and  Concentrations  of  Dissolved  Solids 

and  Selenium  in  the  San  Joaquin  River  and  its 

Tributaries,  California,  October  1985  to  March 

1987. 

W89-13327  5B 

Trace  Elements  in  Bed  Sediments  of  the  San 
Joaquin  River  and  its  Tributary  Streams,  Cali- 
fornia, 1985. 
W89-13342  5B 

SELF-PURIFICATION 

Dynamics  of  the  Quantitative  Bacteriological 
Characteristics  of  Water  Quality  in  Mesta  River 
in  Connection  with  Its  Self-purification  (Dina- 
mika  Kolichestvennykh  Mikrobiologiches  Kikh 
Pokazatelei  Kachestva  Vody  Peki  Mesta 
Vsviyazi  c  eyo  Samoohishclenien)  (in  Bulgari- 
an). 
W89-12258  5B 

Determination    of   Denitrification    Activity    in 
Bottom  Sediment  of  Lake  Teganuma  and  its 
Role  in  Selfpurification  of  the  Lake. 
W89-12324  2H 

SEMIARID  LANDS 

Irrigation  Water  Management  for  Guar  Seed 

Production. 

W89-12347  3F 

Comparison  of  Two  Soil-Water  Models  under 

Semi-Arid  Growing  Conditions. 

W89-12433  2G 

Water  Conservation  in  Arid  and  Semi-Arid  Re- 
gions. 
W89-13149  6B 


SENSITIVITY  ANALYSIS 

Analysis     of     Hydrogeologic 
Winona  County,  Minnesota. 
W89-12476 

SENSORS 

Measurement  and  Control. 
W89-13213 


Sensitivity     in 
5B 


5F 


SEPARATION  TECHNIQUES 

Phosphorus  in  Sediments:  Speciation  and  Analy- 


W89-12579 


5B 


Isocratic  Elution  of  Sodium,  Ammonium,  Potas- 
sium, Magnesium  and  Calcium  Ions  by  Ion-Ex- 
change Chromatography. 
W89-12612  5A 

Measurement  of  Natural  Trace  Dissolved  Hy- 
drocarbons by  In  Situ  Column  Extractor  Extrac- 
tion: An  Intercomparison  of  Two  Adsorption 
Resins. 
W89-12730  7B 

Extraction  and  Isolation  of  Phenoxy  Acid  Herbi- 
cides in  Environmental  Waters  Using  Two  Ad- 
sorbents in  One  Minicartridge. 
W89-12731  5A 

Degradation  of  Polyelectrolytes  in  the  Environ- 
ment: Insights  Provided  by  Size  Exclusion  Chro- 
matography Measurements. 
W89- 13062  5D 


Natural  Waters. 
W89-13211 

Removal  of  Insoluble  Particles. 
W89-13214 

Microfiltration. 
W89-13216 

Reverse  Osmosis. 
W89-13217 

Ultrafiltration. 
W89-13218 

Electrodialysis. 
W89-13219 


2K 
5F 
5F 
5F 
5F 
5F 


SEPTIC  SLUDGE 

Minimisation  of  Microbiological  Hazards  Asso- 
ciated with  Latrine  Wastes. 
W89-12783  5D 

SEPTIC  TANKS 

Fate  and  Transport  of  Biological  and  Inorganic 
Contaminants  from  On-site  Disposal  of  Domes- 
tic Wastewater. 
W89-12173  5B 

On-Site  Alternatives  for  Treatment  and  Dispos- 
al. 
W89-12513  5D 

Batch  Studies  on  Septic  Tank  Effluent  Treat- 
ment Using  Peat. 
W89- 12674  5D 

SEPTIC  WASTEWATER 

Batch  Studies  on  Septic  Tank  Effluent  Treat- 
ment Using  Peat. 
W89-12674  5D 

SETTLEABLE  SOLIDS 

Evaluation  of  Settleability  of  Activated  Sludge 

Using  a  Sludge  Settling  Analyzer. 

W89-12490  5D 

SEVASTOPOL  BAY 

Seasonal  Dynamics  of  Benthic  Diatoms  on  Solid 

Substrates  of  the  Sevastopol  Bay  (Sezonnaya 

Dinamika  Bentosn'ikh  Diatomov'ikh  Vodoroslei 

na     Tverd'ikh      Substratakh      Sevastopol'skoi 

Bukhty). 

W89-12250  2H 


Metabolism  of  a  Fouling  Community.  Communi- 
cation 1.  Dynamics  of  Species  Composition,  Bio- 
mass,  Microheterotrophs  and  POB  in  the 
Medium  with  a  Community  at  Different  Stages 
of  its  Formation  (Metabolizm  Soobshchestva 
Obrastanii.  Soobshchenie  I.  Dinamika  Vidovogo 
Sostava,  Biomassy  Mikrogeterotrofov  i  P.O.B.  v 
Srede  s  Soobshchestvom  na  Raznykh  Stadiyakh 
Ego  Formirovaniia). 
W89-12251  2L 

Consumption  of  Inorganic  Phosphorus  by  Dif- 
ferent Dimensional  Groups  of  Microplankton  in 
Sevastopol  Bay  (Pogloshchenie  Neorganiches- 
kogo  Fosfora  Razlichnymi  Razmernymi  Grup- 
pami  Mikroplanktona  v  Sevastopol'skoi  Bukhte). 
W89-12253  2L 

SEWAGE  BACTERIA 

Swimming-Associated  Illness  and  Recreational 

Water  Quality  Criteria. 

W89- 12204  5C 

Bacteriological  Quality  of  Tidal  Bathing  Waters 

in  Sydney  (Australia). 

W89-12211  5B 

Dispersion    of   Sewage    Wastes    in    Nearshore 

Coastal  Waters:  Applicability  of  Water  Quality 

Criteria. 

W89-12213  5B 

Urease  as  a  Possible  Tracer  for  Sewage  Effluent 

Plumes. 

W89-12215  5A 

Plasmid-Determined  Resistance  to  Silver  in  En- 

terobacter  cloacae  Isolated  from  Sewage. 

W89- 12822  5C 

SEWER  HYDRAULICS 

Characteristics  of  Deposits  in  Combined  Sewers: 
Consequences  on  Their  Transport  (jCaracteristi- 
ques  des  Depots  en  Reseau  d'Assainissement  Un- 
ttaire:  Consequences  sur  Leur  Transport). 
W89-12888  5D 

SEWER  SYSTEMS 

Advancing       Computerized       Planning       for 

Wastewater  Collection. 

W89-12246  5D 

Effect  of  Nonlinear  Flow  Propagation  on  the 
Real-Time  Control  of  Runoff  in  a  Combined 
Sewer  System  (Effet  de  la  Propagation  non  Lin- 
eaire  des  Debits  sur  le  Controle  en  Temps  Reel 
des  Debordements  de  Reseaux  Unitaires). 
W89-12673  5D 

Implementing  a  SCADA  System-Trials,  Tribu- 
lations, Triumph. 
W89- 12709  5D 

Characteristics  of  Deposits  in  Combined  Sewers: 
Consequences  on  Their  Transport  (jCaracteristi- 
ques  des  Depots  en  Reseau  d'Assainissement  Un- 
itaire:  Consequences  sur  Leur  Transport). 
W89-12888  5D 

Hydraulic  Performance  and  Control  of  Pollut- 
ants Discharged  from  a  Combined  Sewer  Stor- 
age Overflow. 
W89-13052  5B 

Experimental  and  Theoretical  Studies  of  Sulfide 

Generation  in  Sewerage  Systems. 

W89- 13053  5D 

SHALLOW  WATER 

Prediction  Model  for  Stationary,  Short-crested 
Waves  in  Shallow  Water  with  Ambient  Cur- 
rents. 
W89-12933  2L 


SHEAR  STRESS 

Mobile-Bed  Friction  at  High  Shear  Stress. 
W89-12418 


2J 


SU-93 


SHELLFISH 


SUBJECT  INDEX 


SHELLFISH 

Analysis  of  Tributlytin  Compounds  in  Shellfish 
by  Using  Gas  Chromatography-Mass  Spectrom- 
etry. 
W89-12734  5A 

Selection  of  Indicator  Systems  for  Human  Vi- 
ruses in  Polluted  Seawater  and  Shellfish. 
W89- 12795  5  a 

Comparison  of  Two  Methods  for  Virus  Recov- 
ery from  Mussels  and  Oysters. 
W89-12826  5A 

Seasonal  Reproductive  Development  of  Lampsi- 
lis  cardium,  Amblema  plicata  plicata,  and  Pota- 
milus   alatus    (Pelecypoda:    Unionidae)    in    the 
Upper  Mississippi  River. 
W89-12955  2H 

SHORE  PROTECTION 

Coastal  Zone  Development,  Utilization,  Legisla- 
tion, and  Management  in  China. 
W89- 12497  4D 

SHORES 

Tar  Pollution  on  Saudi  Arabian  Gulf  Beaches. 
W89- 12644  5C 

Evaluation  of  North  Carolina's  Estuarine  Shore- 
line Area  of  Environmental  Concern  from  a 
Water  Quality  Perspective. 
W89- 13047  so 

Dilution  and  Transport  Predictions  for  Ocean 

Outfalls. 

W89-13073  5B 

SIDE  WEIRS 

Flow  Over  Side  Weirs  in  Rectangular  and  Cir- 
cular Channels. 
W89- 13051  8B 

SILAGE 

Rainfall  Patterns  in  Relation  to  Peat  Extraction 

and  Silage  Making. 

W89- 12345  2B 

SHJCA 

Sorption  Kinetics  of  Low-molecular-weight  Hy- 
drophobic   Organic    Compounds    on    Surface- 
modified  Silica. 
W89-12193  5B 

SDLT 

Ground-Water  Quality  Variations  in  a  Silty  Al- 
luvial Soil  Aquifer,  Oklahoma. 
W89-13169  2F 

SDLTING 

Settling  and  Rheology  of  Muds.  Part  Two.  (Tas- 

sement    et    Rheologie    des    Vases.    Deuxieme 

Partie). 

W89-13188  2J 

SILVER 

Microbiological  Evaluation  of  Copper:Silver 
Disinfection  Units  for  Use  in  Swimming  Pools. 
W89-12820  5p 

Silver  Contamination  in  the  Marine  Polychaete 
Annelid  Sabella  pavonina  S.:  A  Cytological  and 
Analytic  Study. 
W89- 13040  5B 

SIMULATED  RAINFALL 

Direct  Effects  of  Simulated  Acid  Rain  on  Sexual 

Reproduction  in  Corn. 

W89-12184  5c 

Characterization  of  Organic  Material  Leached 

from  Coal  by  Simulated  Rainfall. 

W89-12386  5A 

Study  of  Rainfall  Simulators,  Runoff  and  Ero- 
sion Processes,  and  Nutrients  Yields  on  Selected 
Sites  in  Arizona  and  New  Mexico. 
W89-13321  2B 


SIMULATION 

Water  Quality  Management  at  Palm  Meadows 
Golf  Course  (Australia)  by  Limited  Tidal  Ex- 
change. 
W89-12232  5G 

Numerical   Flow   Simulations   in   Francis  Tur- 
bines. 
W89- 12403  8C 

Simulation   Model   for   Studying   Physiological 
Water  Stress  Responses  of  Whole  Plants. 
W89-12439  21 

Post-Audit  Study  of  Dieldrin  Bioconcentration 

Model. 

W89-12623  5B 

Simulation  Models  of  Sequences  of  Dry  and  Wet 

Days. 

W89- 12631  2B 

Simulation  of  Bacterial  attraction  and  Adhesion 
to  Falling  Particles  in  an  Aquatic  Environment. 
W89-12701  2H 

Numerical  Simulation  Model  for  Prediction  of 

BOD  Removal  Rate  in  Streams. 

W89- 13076  5B 

Modeling  Climate  Change:  An  Assessment  of 
Sea  Ice  and  Surface  Albedo  Feedbacks. 
W89-13119  2A 

SIMULATION  ANALYSIS 

Testing   a  Theoretical   Climate-Soil-Leaf  Area 
Hydrologic  Equilibrium  of  Forests  Using  Satel- 
lite Data  and  Ecosystem  Simulation. 
W89-12339  21 


SITE  REMEDIATION 

Groundwater    Contamination:     Pump-and-treat 

Remediation. 

W89-12756  5G 

SITE  SELECTION 

Classifying  and  Selecting  Small  Hydro  Schemes. 
W89- 12408  8C 

SLOPE  DEGRADATION 

Use  of  Terrestrial  Photogrammetry  and  Reflec- 
torless  Electronic  Telemetry  (EDM)  for  Erosion 
Measurements  in  Small  Catchments  and  Com- 
parison with  Measurements  of  Bed  and  Suspend- 
ed Loads  of  the  Brook  (Utilisation  de  la  Photo- 
grammetrie  Terrestrie  et  la  Telemetrie  sans  Re- 
flecteur  pour  la  Mesure  de  l'Erosion  de  Petits 
Bassins-Versants  et  Comparison  avec  les  Me- 
sures  de  Transport  Solide  a  l'Emissaire). 
W89- 12880  7B 

SLOPES 

Influence  of  Slope  on  Subsurface  Drainage  of 

Hillsides. 

W89-12997  2G 

SLUDGE 

Market  Analysis  for  Multi-Compost  Products. 
W89- 12494  5E 

Polymer  Characteristics  and  Attachment  Sites  in 

the  Sludge  Matrix. 

W89- 13066  5D 

Effects  of  Various  Sewage  Sludge  Treatment 

Processes  on  the  Survival  of  Potato  Cyst-Nema- 

todes  (Globodera  spp.)  and  the  Implications  for 

Disposal. 

W89- 13067  5D 

Sludge  Liquefaction  by  Conversion  to  Fuels. 
W89- 13068  5£ 

Sewage  Sludge  Melting  Process  by  Coke-bed 
Furnace:  System  Development  and  Application. 
W89- 13069  5E 


SLUDGE  CONDITIONING 

Sludge  Treatment,  Utilization,  and  Disposal. 
W89-12512  5D 

Polymer  Characteristics  and  Attachment  Sites  in 

the  Sludge  Matrix. 

W89- 13066  5D 

SLUDGE  DIGESTION 

Heavy    Metal    Solids    Association    in    Sewage 

Sludges. 

W89- 12480  5D 


Anaerobic  Processes. 
W89-12511 


5D 


Sludge  Treatment,  Utilization,  and  Disposal. 
W89-12512  5D 

Matric  Water  Potential  as  an  Ecological  Deter- 
minant in  Compost,  A  Substrate  Dense  System. 
W89- 12965  5E 

SLUDGE  DISPOSAL 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  I.  Effects 
on  Chemical  Composition. 
W89-12178  5E 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  II.  Ef- 
fects on  Re  vegetation. 
W89- 12179  5E 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  III.  Ef- 
fects on  Percolate  Water  Composition. 
W89-12180  5E 

Chemical  Properties  of  Metal-Humic  Acid  Frac- 
tions of  a  Sewage  Sludge-amended  Aridisol. 
W89-12181  5E 

Physical  and  Chemical  Behavior  of  Stabilized 
Sewage  Sludge  Blocks  in  Seawater. 
W89-12384  5E 

Leaching   of  Heavy   Metals   from   Composted 

Sewage  Sludge  as  a  Function  of  pH. 

W89- 12428  5E 

Heavy  Metal  Concentration  in  Halton  Region 
Soils:    An    Assessment    for    Future    Municipal 
Sludge  Utilization. 
W89- 12431  5E 

Sludge  Treatment,  Utilization,  and  Disposal. 
W89-12512  5D 

Regional  Approach  to  Sludge  Management. 
W89-12733  5E 

Scientific  Analysis  of  Proposed  Sludge  Rule. 
W89-12768  5E 

Effects  of  Various  Sewage  Sludge  Treatment 

Processes  on  the  Survival  of  Potato  Cyst-Nema- 

todes  (Globodera  spp.)  and  the  Implications  for 

Disposal. 

W89- 13067  5D 

Sewage  Sludge  Melting  Process  by  Coke-bed 
Furnace:  System  Development  and  Application. 
W89- 13069  5E 

Lime  Sludge  Stabilization  of  Sand  for  Capping 

Sanitary  Landfills. 

W89-13196  5E 

SLUDGE  DRYING 

Sludge  Treatment,  Utilization,  and  Disposal. 
W89-12512  5D 

Evaluation  of  the   Polymer  Feed   and   Sludge 
Dewatering  Practices  at  the  Clairton  Municipal 
Authority  Sewage  Treatment  Facility. 
W89-12751  5D 


SU-94 


SUBJECT  INDEX 


SOIL  EROSION 


SLUDGE  SOLIDS 

Heavy    Metal    Solids    Association    in    Sewage 

Sludges. 

W89- 12480  5D 

Evaluation  of  Settleability  of  Activated  Sludge 

Using  a  Sludge  Settling  Analyzer. 

W89-12490  5D 

SLUDGE  THICKENING 

Sludge  Treatment,  Utilization,  and  Disposal. 
W89-12512  5D 

SLUDGE  UTILIZATION 

Heavy  Metal  Concentration  in  Halton  Region 
Soils:    An    Assessment    for    Future    Municipal 
Sludge  Utilization. 
W89-12431  5E 

Sludge  Treatment,  Utilization,  and  Disposal. 
W89-12512  5D 

Scientific  Analysis  of  Proposed   Sludge  Rule. 
W89-12768  5E 

Minimisation  of  Microbiological  Hazards  Asso- 
ciated with  Latrine  Wastes. 
W89-12783  5D 

Evaluation  of  Composted  Sewage  Sludge/Straw 

Mixture  for  Horticultural  Utilization. 

W89- 13065  5E 

Effects  of  Various  Sewage  Sludge  Treatment 

Processes  on  the  Survival  of  Potato  Cyst-Nema- 

todes  (Globodera  spp.)  and  the  Implications  for 

Disposal. 

W89- 13067  5D 

Sludge  Liquefaction  by  Conversion  to  Fuels. 
W89-13068  5E 

SLUDGE  VOLUME  INDEX 

Evaluation  of  Settleability  of  Activated  Sludge 

Using  a  Sludge  Settling  Analyzer. 

W89- 12490  5D 

SLUG  TESTS 

New  Analysis  Procedure  for  Determining  Aqui- 
fer Properties  from  Slug  Test  Data. 
W89-12986  2F 


SLURRIES 

Slurry  Composting  Options. 
W89- 12767 


5D 


SMALL  WATERSHEDS 

Ecological  Problems  in  Connection  with  Small 
Rivers  (Ekologicheskie  Problemy  Ekspluatatsii 
Malykh  Rek). 
W89- 12265  4A 

Use  of  Terrestrial  Photogrammetry  and  Reflec- 
torless  Electronic  Telemetry  (EDM)  for  Erosion 
Measurements  in  Small  Catchments  and  Com- 
parison with  Measurements  of  Bed  and  Suspend- 
ed Loads  of  the  Brook  (Utilisation  de  la  Photo- 
grammetrie  Terrestrie  et  la  Telemetrie  sans  Re- 
flecteur  pour  la  Mesure  de  l'Erosion  de  Petits 
Bassins-Versants  et  Comparison  avec  les  Me- 
sures  de  Transport  Solide  a  l'Emissaire). 
W89-12880  7B 

SNOW 

Summer  Snowfalls  Over  the  Mount  Olympus 

Area. 

W89-12610  2C 

SNOW  COVER 

Effect  of  Uneven   Snow   Cover   on   Airborne 
Snow  Water  Equivalent  Estimates  Obtained  by 
Measuring  Terrestrial  Gamma  Radiation. 
W89-12977  7B 

SNOW  MANAGEMENT 

Estimation  of  Snowdrift  Filling  of  Sections  of 

Earth  Canals. 

W89-12907  8B 


SNOW  WATER  EQUIVALENT 

Effect   of  Uneven   Snow   Cover  on   Airborne 
Snow  Water  Equivalent  Estimates  Obtained  by 
Measuring  Terrestrial  Gamma  Radiation. 
W89-12977  7B 

SNOWDRIFT 

Estimation  of  Snowdrift  Filling  of  Sections  of 

Earth  Canals. 

W89-12907  8B 

SNOWMELT 

Conservation  and  Storage  of  Snowmelt  in  Stub- 
ble Land  and  Fallow  under  Alternative  Fallow- 
Strip  Cropping  Management  in  Montana. 
W89- 12342  3F 

Effects  of  Climate  on  Potential  Soil  Water  Gain 
from  Snowmelt  in  Stubble  and  Fallow  Fields. 
W89-12343  3F 

SNOWPACK 

Effect   of  Uneven   Snow   Cover  on   Airborne 
Snow  Water  Equivalent  Estimates  Obtained  by 
Measuring  Terrestrial  Gamma  Radiation. 
W89- 12977  7B 

SODIUM 

Isocratic  Elution  of  Sodium,  Ammonium,  Potas- 
sium, Magnesium  and  Calcium  Ions  by  Ion-Ex- 
change Chromatography. 
W89-12612  5A 

Modeling    Sodium    and    Chloride    in    Surface 

Streams  During  Base  Flows. 

W89-12619  7C 

Use  of  NaK  Ratios  in  Leaf  Tissues  to  Determine 
Effects    of    Petroleum    on    Salt    Exclusion    in 
Marine  Halophytes. 
W89-12853  5C 

SODIUM  COMPOUNDS 

Adsorption  of  Humic  Substances  in  the  Presence 

of  Sodium  Salts. 

W89-12394  5F 

SOIL  ABSORPTION  CAPACITY 

Modeling  of  Ground-Water  Recharge  in  South- 
ern Bali,  Indonesia. 
W89-13161  2F 

SOIL  AMENDMENTS 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  I.  Effects 
on  Chemical  Composition. 
W89-12178  5E 

Application    of    Sewage    Sludge    and  Other 

Amendments  to  Coal  Refuse  Material:  II.  Ef- 
fects on  Revegetation. 

W89-12179  5E 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  III.  Ef- 
fects on  Percolate  Water  Composition. 
W89-12180  5E 

Chemical  Properties  of  Metal-Humic  Acid  Frac- 
tions of  a  Sewage  Sludge-amended  Aridisol. 
W89-12181  5E 

Market  Analysis  for  Multi-Compost  Products. 
W89-12494  5E 


Slurry  Composting  Options. 
W89-12767 


5D 


Evaluation  of  Composted  Sewage  Sludge/Straw 

Mixture  for  Horticultural  Utilization. 

W89- 13065  5E 

Possibilities  of  Utilizing  Municipal  and  Industrial 
Wastewater  Effluents  to  Condition  Soil. 
W89-13144  5D 


SOIL  ANALYSIS 

Capillary  Gas  Chromatographic-Mass  Spectro- 
metric   Determination   of  Acid    Herbicides   in 
Soils  and  Sediments. 
W89-12613  5A 

SOIL  BACTERIA 

Contribution  of  Subsoil  and  Aquifer  Microorga- 
nisms to  Groundwater  Quality. 
W89- 13406  5B 

SOIL  CHEMISTRY 

Heavy  Metal  Concentration  in  Halton  Region 
Soils:    An    Assessment    for    Future    Municipal 
Sludge  Utilization. 
W89- 12431  5E 

Soil  Chemical  Criteria  for  Irrigation  Suitability 

Classification  of  Brown  Solonetzic  Soils. 

W89- 12450  2G 

Influence  of  Water  Table  Levels  on  Methane 

and  Carbon  Dioxide  Emissions  from  Peatland 

Soils. 

W89-12455  2G 

Model  of  the  Phosphorus  Dynamics  of  Calluna 

Heathland. 

W89- 12501  21 

Soil  Chemistry  and  Phosphorus  Retention  Ca- 
pacity of  North  Carolina  Coastal  Plain  Swamps 
Receiving  Sewage  Effluent. 
W89-13353  5D 

SOIL  CLASSIFICATION 

Soil  Chemical  Criteria  for  Irrigation  Suitability 

Classification  of  Brown  Solonetzic  Soils. 

W89- 12450  2G 

Classification  of  Cultivated  Estuarine  Acid  Sul- 
fate Soils  in  Quebec. 
W89-12453  2G 

SOIL  CONTAMINATION 

Capillary  Gas  Chromatographic-Mass  Spectro- 
metric   Determination   of  Acid   Herbicides   in 
Soils  and  Sediments. 
W89-12613  5A 

Screening    of  Groundwater    Contaminants   by 

Travel-Time  Distributions. 

W89-12614  5B 

Modeling  Solute  Transport  by  Centrifugation. 
W89-12615  5B 

Nitrate  Leaching  Under  Irrigation  in  the  United 

States. 

W89-12626  5B 

Effect  of  Multiple  Contaminant  Migration  on 
Diffusion  and  Adsorption  of  Some  Domestic 
Waste  Contaminants  in  a  Natural  Clayey  Soil. 
W89-12671  5B 

SOIL  DISPOSAL  FIELDS 

Fate  and  Transport  of  Biological  and  Inorganic 
Contaminants  from  On-site  Disposal  of  Domes- 
tic Wastewater. 
W89-12173  5B 

SOIL  EROSION 

Sediment  and  Nutrient  Losses  from  an  Unim- 
proved, All- Year  Grazed  watershed. 
W89-12186  2J 

Erosion  of  'Terres  Noires'  in  the  Buech  Area 
(Hautes-Alpes,  France):  Contribution  to  the 
Study  of  Erosion  Processes  in  the  Representa- 
tive Catchment  Basin  of  Saint-Genis  (L'Erosion 
des  Terres  Noires  dans  la  Region  du  Buech 
(Hautes-Alpes):  Contribution  a  L'Etude  des 
Processus  Erosifs  sur  le  Bassin  Versant  Repre- 
sentatif  (BVRE)  de  Saint-Genis). 
W89-12882  2J 


SU-95 


SOIL  EROSION 


SUBJECT  INDEX 


Erosion-Based   Land  Classification  System  for 

Military  Installations. 

W89-13018  2J 

Seasonal  Variation  of  Soil  Erosion  by  Water  in 

Southwestern  Quebec. 

W89-13181  2J 

Study  of  Rainfall  Simulators,  Runoff  and  Ero- 
sion Processes,  and  Nutrients  Yields  on  Selected 
Sites  in  Arizona  and  New  Mexico. 
W89- 13321  2B 

SOIL  GASES 

Influence  of  Water  Table  Levels  on  Methane 

and  Carbon  Dioxide  Emissions  from  Peatland 

Soils. 

W89- 12455  2G 

SOIL  GENESIS 

Role  of  Seasonal  Salt  and  Water  Fluxes  in  the 

Genesis  of  Solonetzic  B  Horizons. 

W89-12430  2G 

SOIL  HORIZONS 

Water  Movement  in  Horizontally  Layered  Soils. 
W89- 12637  2G 

SOIL  MANAGEMENT 

Desalinization   of  an   Irrigated,   Mole-Drained, 

Saline  Clay  Loam  Soil. 

W89- 12429  2G 

SOIL  MOISTURE  DEFICIENCY 

Estimation  of  Soil  Moisture  Deficits  Using  Me- 
teorological Models  at  an  Upland  Moorland  Site 
in  Northern  England. 
W89-12344  2G 

Rainfall  Patterns  in  Relation  to  Peat  Extraction 

and  Silage  Making. 

W89-12345  2B 

Classification  of  the  Climate  of  England  and 

Wales  Based  on  Agroclimatic  Data. 

W89- 12609  2B 

SOIL  MOISTURE  METERS 

Estimating  Spatial  Variations  of  Soil  Water  Con- 
tent Using  Noncontacting  Electromagnetic  In- 
ductive Methods. 
W89- 12451  7B 

SOIL  PROFILES 

Water  Movement  in  Horizontally  Layered  Soils. 
W89-12637  2G 

Distribution  of  Atrazine,  Simazine,  Alachlor, 
and  Metolachlor  in  Soil  Profiles  in  Connecticut. 
W89-12743  5B 

SOEL  PROPERTIES 

Boron  and  Salinity  Survey  of  Irrigation  Projects 
and   the   Boron   Adsorption   Characteristics  of 
Some  Saskatchewan  Soils. 
W89-12434  2K 

Estimating  Vertical  Saturated  Hydraulic  Con- 
ductivity from  Soil  Morphology  in  Alberta. 
W89-12454  2G 

Relationship  Between  Green  and  Ampt  Param- 
eters  Based   on   Scaling   Concepts   and   Field- 
Measured  Hydraulic  Data. 
W89- 13003  2G 

SOIL  SOLUTION 

Temporal  Variation  in  Nitrate  and  Nutrient  Ca- 
tions  in   Drainage   Waters   from   a   Deciduous 
Forest. 
W89-12187  5C 

Field  Scale  Transport  of  Bromide  in  an  Unsatu- 
rated Soil.    1.   Experimental  Methodology  and 
Results. 
W89-12984  5B 


Field  Scale  Transport  of  Bromide  in  an  Unsatu- 
rated Soil.  2.  Dispersion  Modeling. 
W89-12985  5B 

SOIL  STABILIZATION 

Lime  Sludge  Stabilization  of  Sand  for  Capping 

Sanitary  Landfills. 

W89-13196  5E 

SOIL  TYPES 

Soil  Chemical  Criteria  for  Irrigation  Suitability 

Classification  of  Brown  Solonetzic  Soils. 

W89- 12450  2G 

Ecological  Analysis  of  Disturbed  Riverbanks  in 

the  Montreal  Area  of  Quebec. 

W89-13015  2H 

Concentrations  of  Two  Organic  Contaminants  in 
Precipitation,    Soils,   and   Plants   in   the   Essex 
Region  of  Southern  Ontario. 
W89-13019  5B 

SOIL  WATER 

Uncertainty  in  a  Pesticide  Leaching  Assessment 

for  Hawaii. 

W89-12191  5B 

Winter  Wheat  Grain  Yield  Response  to  Water 

and   Nitrogen  on  the  North  American  Great 

Plains. 

W89-12335  21 

Seasonal  Patterns  of  Winter  Wheat  Phytomass 
as  Affected  by  Water  and  Nitrogen  on  the  North 
American  Great  Plains. 
W89-12336  21 

Testing   a  Theoretical   Climate-Soil-Leaf  Area 
Hydrologic  Equilibrium  of  Forests  Using  Satel- 
lite Data  and  Ecosystem  Simulation. 
W89-12339  21 

Conservation  and  Storage  of  Snowmelt  in  Stub- 
ble Land  and  Fallow  under  Alternative  Fallow- 
Strip  Cropping  Management  in  Montana. 
W89-12342  3F 

Effects  of  Climate  on  Potential  Soil  Water  Gain 
from  Snowmelt  in  Stubble  and  Fallow  Fields. 
W89-12343  3F 

Estimation  of  Soil  Moisture  Deficits  Using  Me- 
teorological Models  at  an  Upland  Moorland  Site 
in  Northern  England. 
W89-12344  2G 

Water  Transfer  through  Cotton  Plants  Connect- 
ing Soil  Regions  of  Differing  Water  Potential. 
W89-12353  21 

Role  of  Seasonal  Salt  and  Water  Fluxes  in  the 

Genesis  of  Solonetzic  B  Horizons. 

W89-12430  2G 

Comparison  of  Two  Soil-Water  Models  under 

Semi-Arid  Growing  Conditions. 

W89-12433  2G 

Available  Water-Holding  Capacity  Maps  of  Al- 
berta, Saskatchewan  and  Manitoba. 
W89-12435  2G 

Measurement  of  Near-Surface  Soil  Moisture 
with  a  Hydrogenously  Shielded  Neutron  Probe. 
W89- 12436  7B 

Estimating  Spatial  Variations  of  Soil  Water  Con- 
tent Using  Noncontacting  Electromagnetic  In- 
ductive Methods. 
W89- 12451  7B 

Estimating  Vertical  Saturated   Hydraulic  Con- 
ductivity from  Soil  Morphology  in  Alberta. 
W89- 12454  2G 

Classification  of  the  Climate  of  England  and 

Wales  Based  on  Agroclimatic  Data. 

W89- 12609  2B 


Water  Movement  in  Horizontally  Layered  Soils 
W89- 12637  2G 

Hydrolysis  of  Methyl  Parathion  in  a  Flooded 

Soil. 

W89-12736  5B 

Distribution  of  Atrazine,  Simazine,  Alachlor, 
and  Metolachlor  in  Soil  Profiles  in  Connecticut. 
W89-12743  5B 

Some  Relationships  Between  Plant  Growth  and 

Soil  Moisture  Variations. 

W89- 12776  21 

Early  Growth  in  Sorghum  Plant  Under  Com- 
bined Treatments  of  Soil  Moisture  and  Calcium 
Phosphate  Application. 
W89-12777  21 

Changes  in  Soil  Water  Regime  After  Pipeline 
Construction  in  Solonetzic  Mixed  Prairie  Range- 
land. 
W89-12832  4c 

Hydraulic   Conductivity   Measurements  in   the 
Unsaturated  Zone  Using  Improved  Well  Analy- 
ses. 
W89-12878  7B 

Asymptotic  Solutions  of  the  Seepage  Exclusion 
Problem    for    Elliptic-Cylindrical,    Spheroidal, 
and  Strip-Shaped  and  Disc-Shaped  Cavities. 
W89- 12980  2G 


Mass  Response  Functions. 
W89- 12987 


5B 


Speciation  and  Equilibrium  Relations  of  Soluble 
Aluminum  in  a  Headwater  Stream  at  Base  Flow 
and  During  Rain  Events. 
W89- 12991  5B 

Influence  of  Slope  on  Subsurface  Drainage  of 

Hillsides. 

W89- 12997 


2G 

Model    for    Hysteretic    Constitutive    Relations 
Governing  Multiphase  Flow  3.  Refinements  and 
Numerical  Simulations. 
W89- 12998  2G 

Relationship  Between  Green  and  Ampt  Param- 
eters  Based   on   Scaling   Concepts   and   Field- 
Measured  Hydraulic  Data. 
W89- 13003  2G 

Comparison  of  Two  Methods  for  Determining 
the  Evapotranspiration  and  Drainage  Compo- 
nents of  the  Soil  Water  Balance. 
W89-13180  2G 

Estimated  Long-Term  Soil  Moisture  Variability 

on  the  Canadian  Prairies. 

W89-13182  2G 

Hydrological  and  Meteorological  Data  for  an 
Unsaturated  Zone  Study  Near  the  Radioactive 
Waste   Management   Complex,   Idaho   National 
Engineering  Laboratory,  Idaho- 1985-86. 
W89-13373  5E 

SOIL- WATER-PLANT  RELATIONSHIPS 

Improving     the     Detection     of     Agricultural 
Drought:  A  Case  Study  of  Illinois  Corn  Produc- 
tion. 
W89-12329  7B 

Winter  Wheat  Response  to  Water  and  Nitrogen 
in  the  North  American  Great  Plains. 
W89-12333  21 

Winter  Wheat  Grain  Yield  Response  to  Water 

and   Nitrogen   on   the  North   American  Great 

Plains. 

W89-12335  21 


SU-96 


SUBJECT  INDEX 


SPECIES  COMPOSITION 


Seasonal  Patterns  of  Winter  Wheat  Phytomass 
as  Affected  by  Water  and  Nitrogen  on  the  North 
American  Great  Plains. 
W89-12336  21 

Yield  and  Water  Use  of  Winter  Wheat  in  Rela- 
tion to  Latitude,  Nitrogen  and  Water. 
W89-12338  21 

Testing   a  Theoretical   Climate-Soil-Leaf  Area 
Hydrologic  Equilibrium  of  Forests  Using  Satel- 
lite Data  and  Ecosystem  Simulation. 
W89-12339  21 

Seasonal  Change  in  Water  Use  and  Carbon  As- 
similation of  Irrigated  Wheat. 
W89- 12340  21 

Crop  Water  Stress  Index  and  Yield  of  Water- 
Deficit-Stressed  Alfalfa. 
W89-12350  21 

Response  of  Solid-Seeded  Soybean  to  Flood  Ir- 
rigation: II.  Flood  Duration. 
W89-12351  3F 

Winter  Wheat  Response  to  Nitrogen  and  Irriga- 
tion. 
W89-12352  3F 

Water  Transfer  through  Cotton  Plants  Connect- 
ing Soil  Regions  of  Differing  Water  Potential. 
W89-12353  21 

Influence  of  Crop  Water  Environment  and  Dry 
Matter  Accumulation  on  Grain  Yield  of  No-Till 
Winter  Wheat. 
W89-12366  21 

Comparison  of  Two  Soil-Water  Models  under 

Semi-Arid  Growing  Conditions. 

W89-12433  2G 

Simulation   Model  for   Studying   Physiological 
Water  Stress  Responses  of  Whole  Plants. 
W89-12439  21 

Classification  of  the  Climate  of  England  and 
Wales  Based  on  Agroclimatic  Data. 
W89-12609  2B 

Some  Relationships  Between  Plant  Growth  and 

Soil  Moisture  Variations. 

W89- 12776  21 

Early  Growth  in  Sorghum  Plant  Under  Com- 
bined Treatments  of  Soil  Moisture  and  Calcium 
Phosphate  Application. 
W89-12777  21 

Drought  Effects  on  Water  Relations  of  Three 

Cultivated  Grasses. 

W89-13135  21 

Water  Uptake  by  Cotton  Roots  During  Fruit 
Filling  in  Relation  to  Irrigation  Frequency. 
W89-13136  21 

Comparison  of  Two  Methods  for  Determining 
the  Evapotranspiration  and  Drainage  Compo- 
nents of  the  Soil  Water  Balance. 
W89-13180  2G 

SOIL  WATER  POTENTIAL 

Water  Transfer  through  Cotton  Plants  Connect- 
ing Soil  Regions  of  Differing  Water  Potential. 
W89-12353  21 

Changes  in  Soil  Water  Regime  After  Pipeline 
Construction  in  Solonetzic  Mixed  Prairie  Range- 
land. 
W89-12832  4C 

Drought  Effects  on  Water  Relations  of  Three 

Cultivated  Grasses. 

W89-13135  21 


SOLAR  ENERGY 

Energy  from  Solar  Ponds:  Control  of  the  Green 

Flagellate  Dunaliella  Using  Osmotic  Shock  of 

Dilution. 

W89-12390  5F 

SOLAR  RADIATION 

Vertical  Attenuation  Coefficient  of  Downward 

Irradiance  in  Lake  Oze. 

W89- 12323  2H 

Hale  Cycle  and  Indian  Drought  and  Flood  Area 

Indexes. 

W89-12629  2B 

SOLID  WASTE  DISPOSAL 

Hazardous  and  Solid  Wastes. 

W89-12532  5E 

North    Carolina    Sanitary  Landfills:    Leachate 

Generation,   Management,  and  Water   Quality 

Impacts. 

W89-13318  5B 


SOLID  WASTES 

Hazardous  and  Solid  Wastes. 
W89-12532 


5E 


Chemical  Controls  on  the  Fate  of  Mercury  and 
Lead  Codisposed  with  Municipal  Solid  Waste. 
W89-13060  5E 


SOLIDS 

Ion  Exchange. 
W89-13215 


5F 


SOLIDS  CAPTURE  PROCESSES 

Evaluation  of  the  Polymer  Feed  and  Sludge 
Dewatering  Practices  at  the  Clairton  Municipal 
Authority  Sewage  Treatment  Facility. 
W89-12751  5D 

SOLUTE  TRANSPORT 

Pressurized  Layer  Reduces  Transport  through 

Compacted  Clay  Liners. 

W89-12185  5E 

Experimental    Studies    of   Mass    Transport    in 
Porous  Media  with  Local  Heterogeneities. 
W89-12190  5B 

Effect  of  Heterogeneity  on  Large  Scale  Solute 

Transport  in  the  Unsaturated  Zone. 

W89-12197  2F 

Simple  Groundwater  Laboratory  Models. 
W89-12417  2F 

Role  of  Seasonal  Salt  and  Water  Fluxes  in  the 

Genesis  of  Solonetzic  B  Horizons. 

W89- 12430  2G 

Phosphorus  in  Interstitial  Water:  Methods  and 

Dynamics. 

W89-12580  5B 

Estuarine  Transport  of  Trace  Metals  in  a  Buoy- 
ant Riverine  Plume. 
W89-12602  5B 

Modeling  Solute  Transport  by  Centrifugation. 
W89-12615  5B 

Modified  Method  of  Characteristics  Technique 
and  Mixed  Finite  Elements  Method  for  Simula- 
tion of  Groundwater  Solute  Transport. 
W89-12981  5B 

Field  Scale  Transport  of  Bromide  in  an  Unsatu- 
rated Soil.  2.  Dispersion  Modeling. 
W89-12985  5B 


Three-Dimensional  Mixing  Cell  Solute  Trans- 
port Model  and  Its  Application. 
W89-13165  2F 

Computation  of  Three-Dimensional  Advection- 

Dominated     Solute     Transport     in     Saturated 

Aquifers. 

W89-13396  5B 

Development  of  a  Combined  Quantity  and  Qual- 
ity Model  for  Optimal  Management  of  Unsteady 
Groundwater  Flow  Fields. 
W89- 13400  5G 

SOLUTES 

Open-Incubation,  Diffusion  Methods  for  Meas- 
uring Solute  Reaction  Rates  in  Sediments. 
W89-13038  2K 

SOLVENTS 

Waste  Treatability  Tests  of  Spent  Solvent  and 

Other  Organic  Wastewaters. 

W89- 12299  5D 

SORGHUM 

Early  Growth  in  Sorghum  Plant  Under  Com- 
bined Treatments  of  Soil  Moisture  and  Calcium 
Phosphate  Application. 
W89-12777  21 

SORPTION 

Sorption   of  Volatile    Organic    Solvents   from 
Aqueous  Solution  onto  Subsurface  Solids. 
W89-12192  5B 

Sorption  Kinetics  of  Low-molecular-weight  Hy- 
drophobic   Organic    Compounds    on    Surface- 
modified  Silica. 
W89-12193  5B 

SOUTH  AFRICA 

Development  of  Operator  Training  in  the  Re- 
public of  South  Africa. 
W89-13078  5D 

SOUTH  CAROLINA 

Relationships  Between  Levels  of  Radiocaesium 
in  Components  of  Terrestrial  and  Aquatic  Food 
Webs  of  a  Contaminated  Streambed  and  Flood- 
plain  Community. 
W89-12688  SB 

Groundwater  Resources  Assessment  of  the  Pied- 
mont Region  in  South  Carolina. 
W89- 13407  5G 

SOYBEANS 

Acid  Precipitation  Effects  on  Growth  and  Yield 
Responses  of  Twenty  Soybean  and  Twelve  Snap 
Bean  Cultivars. 
W89-12174  5C 

Response  of  Solid-Seeded  Soybean  to  Flood  Ir- 
rigation: II.  Flood  Duration. 
W89-12351  3F 

Differential   Genotypic   Response   to   Drought 
Stress  and  Subsoil  Aluminum  in  Soybean. 
W89- 12437  3F 


Mass  Response  Functions. 
W89- 12987 


SPAWNING 

Promising  Designs  of  Fishways. 
W89-12461 


81 


5B 


Automated  Calibration  of  a  Contaminant  Trans- 
port Model  for  a  Shallow  Sand  Aquifer. 
W89-13164  5B 


SPECIATION 

Speciation  and  Equilibrium  Relations  of  Soluble 
Aluminum  in  a  Headwater  Stream  at  Base  Flow 
and  During  Rain  Events. 
W89-12991  5B 

SPECIES  COMPOSITION 

Metabolism  of  a  Fouling  Community.  Communi- 
cation 1.  Dynamics  of  Species  Composition,  Bio- 
mass,  Microheterotrophs  and  POB  in  the 
Medium  with  a  Community  at  Different  Stages 
of  its  Formation  (Metabolizm  Soobshchestva 
Obrastanii.  Soobshchenie  I.  Dinamika  Vidovogo 


SU-97 


SPECIES  COMPOSITION 


SUBJECT  INDEX 


\ 


Sostava,  Biomassy  Mikrogeterotrofov  i  P.O.B.  v 
Srede  s  Soobshchestvom  na  Raznykh  Stadiyakh 
Ego  Formirovaniia). 
W89- 12251  2L 

Dynamic   Infusaria  from  Water   Reservoirs  in 

Nakhichevannian  ASSR  (Svobodnozhivushchie 

Infuzorii    Vodokhranilishchie    Nakhichevanskoi 

ASSR). 

W89- 12267  2H 

Dynamics  of  Zooplankton  Community  in  Enclo- 
sures of  Different  Types  in  a  Shallow  Eutrophic 
Lake. 
W89- 12325  2H 

Effects  of  Floods  on  Epilithon  and  Benthic  Ma- 
croinvertebrate  Populations  in  an  Unstable  New 
Zealand  River. 
W89-12594  2H 

Size  and  Species  Composition  of  Zooplankton  in 
Experimental  Ponds  with  and  without  Fishes. 
W89- 12951  2H 

Colonization     of     Experimentally      Disturbed 
Patches  by  Stream  Macroinvertebrates  in  the 
Acheron  River,  Victoria. 
W  89- 13004  2H 

Ecological  Analysis  of  Disturbed  Riverbanks  in 

the  Montreal  Area  of  Quebec. 

W89-13015  2H 

SPECIES  DIVERSITY 

Effect  of  Some  Heavy  Metals  (Copper,  Lead, 
Zinc,  Cadmium)  on  Bacteria,  Protozoa  and 
Algae  (Vliyanie  na  Nyakoi  Tezlki  Metali  (Med, 
Tsinx,  Olovo,  Kadmii)  v'rkhu  Bokterii  Protozoa 
i  Vodorasli)(in  Bulgarian), 
W89- 12259  5C 

Trends  in  Changes  of  the  Hydrobiological  and 
Saprobiological  State  of  the  Tundza  River.  II. 
May-November  1981  (Tendentsii  v  Izmenen- 
iyata  na  Khidrobiologichnoto  Saprobiologich- 
noto  s'Stoyanie  na  Reka  Tundzha.  II  Maii  i 
Noembrii  1981)  (in  Bulgarian). 
W89-12262  5B 

Structural  and  Functional  Characteristics  of  the 
Riverine  Benthic  Organisms  Subject  to  Anthro- 
pogenic Effects  (Strukturno  Fuktsional'nye 
Kharakteristiki  Rechnogo  Zoobentosa  v  Zone 
Antropogennykh  Vozdeistvii). 
W89-12280  sc 

Plant    Community    Dynamics    in    a    Chain    of 
Lakes:    Principal    Factors    in    the    Decline    of 
Rooted  Macrophytes  with  Eutrophication. 
W89-12320  2H 

River  Wildlife  Databases  and  Their  Value  for 
Sensitive  Environmental  Management. 
W89-12917  2H 

Simplified  Method  for  Wetland  Habitat  Assess- 
ment. 
W89-13014  2H 

Zooplankton  Community  Structure  and  Cope- 
pod  Species  Composition  in  the  Northern  Gulf 
of  Mexico. 
W89-13187  2H 

SPECTROMETERS 

Spectrochemical  Determination  of  Metallic  Pol- 
lutants at  Sub  PPM  Levels  in  Fresh  Water  Sam- 
ples. 
W89-12355  5A 

SPECTROPHOTOMETRY 

Evaluation  of  the  Degree  of  Citrulline  Interfer- 
ence in  the  Spectrophotometry  of  Urea  with 
Diacetyl  Monoxime  in  Natural  Waters 
W89-12326  7B 


Integrated    Retention/Spectrophotometric    De- 
tection in  Flow-injection  Analysis:  Determina- 
tion of  Iron  in  Water  and  Wine. 
W89- 12727 


SPECTROSCOPY 

Inorganics. 
W89- 12502 

Organics. 
W89-12503 


7B 


5A 


5A 


Investigation   of  the   Structural    Features   and 
Interactions  of  Aquatic  Fulvic  Acids  in  Surface 
and  Groundwater. 
W89-13357  2K 

SPHAGNUM 

Sphagnum    and    Cellulose    Decomposition    in 
Drained  and  Natural  Areas  of  an  Alberta  Peat- 
land. 
W89-12452  4C 

SPILLWAYS 

Hydraulic  Calculation  of  the  Trench  Intake  of 
the  Spillway  of  the  Kapsk  Reservoir. 
W89-13101  8B 

Stream-Directing  Works  of  the  Upper  Pool  of 

Overflow  Spillways. 

W89-13102  8B 

SPIRIT  LAKE 

Post-Eruption  Limnology  of  Spirit  Lake,  Mount 

St.  Helens,  Washington,  1980-1986:  Limnologi- 

cal  Response  to  Accelerated  Lake  Drawdown 

via    Tunnel     Discharge,     with    Emphasis    on 

Oxygen. 

W89- 13244  2H 

SPOIL  BANKS 

Advances  in  Laboratory  Testing  to  Quantita- 
tively Describe  Sediment-Water  Interactions. 
W89-13255  5B 

Dredged-Material  Disposal  Planning  Programs. 
W89- 13259  5E 

Recent  Developments  in  Estimating  Polychlori- 
nated   Biphenyl   (PCB)   Losses  from  Confined 
Disposal  Facilities. 
W89-13261  5B 

Erosion  and  Resuspension  Effects  of  Hurricane 
Gloria  at  Long  Island  Sound  Dredged  Material 
Disposal  Sites. 
W89-13262  5B 

Use  of  SPOT  HRV  Data  in  the  Corps  of  Engi- 
neers Dredging  Program. 
W89- 13263  7B 

Tiered  Approach  for  Evaluating  Sediment  Qual- 
ity at  Multiple  Coastal  and  Riverine  Dredging 
Projects. 
W89-13264  7A 

Surface  and  Groundwater  Monitoring  at  Times 

Beach  Confined  Disposal  Facility,  Buffalo,  New 

York. 

W89- 13265  5B 

Thin-Layer  Disposal:  A  Modification  of  Con- 
ventional Overboard  Disposal  of  Dredged  Mate- 
rial. 
W89- 13266  5E 

Mobile  Harbor,  Alabama,   Dump  Scow  Over- 
flow Test:  Preliminary  Report  of  Findings. 
W89- 13267  5£ 

Management    of    Dredged    Material    Disposal 

Areas. 

W89- 13268  5E 


SPONGES 

Ambiance    of    the    Fresh    Water    Sponge    in 
Dnieper-Donbass  Channel  (Konsortsiia  Presno- 
vodnoi  Gubki  v  Kanale  Dnepr-Donbass). 
W89-12719  2H 

SPORES 

Effect  of  Linear  Alkyl  Benzene  Sulphonate  on 
Germination  of  Spores  of  the  Aquatic  Fern  Cer- 
atopteris  thalictroides. 
W89-12737  sc 

SPORT  FISHING 

Biological  Aspects  of  Water  Management. 
W89- 12236  sc 

SPRAY  IRRIGATION 

Aerosolized  Enteric  Bacteria  and  Viruses  Gen- 
erated by  Spray  Irrigation  of  Wastewater. 
W89- 12798  5E 

SPRINGS 

Hydrologic    Data:    South    Branch    Casselman 
River,  Garrett  County,  and  Marsh  Run,  Wash- 
ington County,  Maryland. 
W89- 13379  7C 

SPRINKLER  IRRIGATION 

Influence  of  Water  Management  on  Growth  and 

Yield  of  No-Till  Planted  Rice. 

W89- 12440  21 

Aerosolized  Enteric  Bacteria  and  Viruses  Gen- 
erated by  Spray  Irrigation  of  Wastewater. 
W89-12798  5E 

SQUALLS 

Tropical  Squall  Lines  of  the  Arizona  Monsoon. 
W89-13133  2B 

ST  LAWRENCE  ESTUARY 

Low  Frequency  Variability  in  the  Lower  St. 

Lawrence  Estuary. 

W89-13036  2L 

STABILIZATION  LAGOONS 

Lagoons  and  Pond. 

W89-12510  5D 

STABILIZATION  PONDS 

Lagoons  and  Pond. 

W89-12510  5D 

New  Technique  for  the  Enumeration  of  Rotavir- 
uses in  Wastewater  Samples. 
W89-12793  5A 

Heavy    Metal    Removal    in    Attached-Growth 

Waste  Stabilization  Ponds. 

W89- 12867  5D 

STABLE  ISOTOPES 

Hydrogen  Index  and  Carbon  Isotopes  of  Lacus- 
trine Organic  Matter  as  Lake  Level  Indicators. 
W89-12378  2H 

Stable-Isotope  Investigation  of  Vapor  Transport 
During  Groundwater  Recharge  in  New  Mexico. 
W89- 13359  2G 

Measurements  of  Recharge  Rates  Through  an 
Unsaturated  Glacial  Till  by  Tritium  Analyses. 
W89-13381  2F 

STANDARDS 

Scientific  Analysis  of  Proposed  Sludge  Rule. 
W89-12768  5E 

Setting  Environmental  Standards  for  Hazardous 
Waste  Sites:  A  Break  from  the  Past  or  a  Contin- 
uum. 
W89-13199  5E 

Some  Approaches  to  Setting  Cleanup  Goals  at 

Hazardous  Waste  Sites. 

W89- 13201  5G 


SU-98 


SUBJECT  INDEX 


STREAM  DEGRADATION 


California  Site  Mitigation  Decision  Tree  Proc- 
ess: Solving  the  'How  Clean  Should  Clean  Be' 
Dilemma. 
W89- 13202  5E 

POU/POE  Product  Promotion  Guidelines  and 

Code  of  Ethics. 

W89-13277  5G 

STANDING  CROPS 

Primary    Production    of    Phytoplankton    and 
Standing  Crops  of  Zooplankton  and  Zoobenthos 
in  Hypertrophic  Lake  Teganuma. 
W89-12317  2H 

STAPHYLOCOCCUS 

Recovery  of  Staphylococci  Species  from  Marine 
Recreational  Waters  of  Puebla  de  Farnalis  (Va- 
lencia, Spain). 
W89-12813  5B 

STARCH 

Treatment   of   Vermicelli    Wastewater    by    an 
Acid-Tolerant  Starch-Degrading  Yeast. 
W89-12666  5D 

STATISTICAL  ANALYSIS 

Statistical  Analysis  of  the  Hydrometeorological 
Elements  and  their  Effect  on  the  Salinity,  Bio- 
genic Matter  and  Primary  Production  of  Organ- 
ic Matter  in  the  Sea  of  Azov  (Staticheskii  Analiz 
Vliianiia  Gidrometeorologichesikh  Elementov 
Na  Solenost'  Biogennye  Veshctestva  i  Pervich- 
nuiu  Produktsiiu  v  Azovskom  More). 
W89- 12276  2L 

Analysis   of  Disinfection   Data   from   Dilution 

Count  Experiments. 

W89-12488  5F 

Analysis  of  Natural  Groundwater  Level  Vari- 
ations   for    Hydrogeologic    Conceptualization, 
Hanford  Site,  Washington. 
W89-12979  5E 

Updating     Random     Hydraulic     Conductivity 

Fields:  A  Two-Step  Procedure. 

W89- 13002  2F 

Relationship  Between  Green  and  Ampt  Param- 
eters  Based   on   Scaling   Concepts   and   Field- 
Measured  Hydraulic  Data. 
W89- 13003  2G 

Utilizing    the    Statistical    Analysis    System   for 
Water  Quality  Data  Base  Management. 
W89-13251  7C 

STATISTICAL  METHODS 

New    Plotting-Position    Formula    for    Pearson 

Type-Ill  Distribution. 

W89-12411  2E 

Statistics-Based  Approach  to  Wastewater  Treat- 
ment Plant  Operations. 
W89-12622  5D 

Time  Trends  of  Chemical  Contaminant  Levels 
in  Canadian  Atlantic  Cod  with  Several  Biologi- 
cal Variables. 
W89- 12647  5B 

Evaluation  of  Methods  for  the  Estimation  of 

Tributary  Mass  Loading  Rates. 

W89-13405  5B 

STATISTICAL  MODELS 

Simulation  Models  of  Sequences  of  Dry  and  Wet 

Days. 

W89-12631  2B 

STATISTICS 

Classification  and  Ordination  of  Macroinverte- 
brate  Assemblages  to  Predict  Stream  Acidity  in 
Upland  Wales. 
W89-12596  5A 


STEAM  STRIPPING 

Waste  Treatability  Tests  of  Spent  Solvent  and 

Other  Organic  Wastewaters. 

W89- 12299  5D 


STORMS 

Chaos  in  Rainfall. 
W89- 12992 


2B 


STERILIZATION 

Ultraviolet  Sterilization. 
W89- 13224 

Sterile  and  Apyrogenic  Water. 
W89-13226 

Pharmacy  and  Medicine. 
W89-13227 


5F 


5F 


5F 


STOCHASTIC  HYDROLOGY 

Use  of  Stochastic  Hydrology  in  Reservoir  Oper- 
ation. 
W89-12630  2H 

Long-term    Reconstruction    and    Analysis    of 

White  River  Streamflow. 

W89- 13403  2E 

STOCHASTIC  MODELS 

Use  of  a  Stochastic  Model  of  a  Fracture  Net- 
work to  Study  the  Hydraulic  Properties  of  a 
Fissured  Rock  Mass  (Utilisation  d'un  Modele 
Stochastique  de  Reseaux  de  Fractures  Pour  Etu- 
dier  les  Proprietes  Hydrauliques  d'un  Massif  Fis- 
sure). 
W89-12672  2F 


Mass  Response  Functions. 
W89-12987 


5B 


STOCHASTIC  PROCESS 

Time  Series  Analysis  of  Water  Quality  Data  in 

Pearl  River,  China. 

W89-12618  7C 

Stochastic  Approximation  Applied  to  Optimal 

Irrigation  and  Drainage  Planning. 

W89- 12641  3F 

STORAGE  RESERVOIRS 

Recreational  Use  of  the  Catchments  and  Stor- 
ages of  Sydney  Water  Board  (Australia). 
W89-12221  5F 

Recreational  Use  Considerations  of  the  Sugar- 
loaf  Reservoir  (Melbourne,  Australia). 
W89-12238  6D 

Diffusion  Approximation  for  Equilibrium  Distri- 
bution of  Reservoir  Storage. 
W89- 12990  8  A 

STORM-OVERFLOW  SEWERS 

River  Catchment  Management:  An  Approach  to 
the  Derivation  of  Quality  Standards  for  Farm 
Pollution  and  Storm  Sewage  Discharges. 
W89-13082  5G 

STORM  RUNOFF 

Urban  Runoff  and  Combined  Sewer  Overflow. 
W89-12518  5B 

Two  Dimensional  Numerical  Modeling  of  Hy- 
drodynamics and  Pollutant  Transport  in  a  Wet 
Detention  Pond. 
W89-13050  5G 

Simulation  of  Changes  in  Stormwater  Quality  at 
Four  Potential  Flow-Attenuation  Sites  in  the 
Irondequoit  Creek  Watershed,  Monroe  County, 
New  York. 
W89-13332  5G 

STORM  SEWERS 

Town    Brook    Relief    Tunnel    Designing    for 

Anoxia  and  H2S  Generation. 

W89- 13247  5G 

STORM  WATER 

Urban  Stormwater  Reduction  and  Quality  Im- 
provement Through  the  Use  of  Permeable  Pave- 
ments. 
W89-13054  4A 


STRAIN 

Use  of  Analog  Values  of  Rheological  Properties 

of  Concrete. 

W89- 12472  8F 

STRATIFICATION 

Diel  Drift  and  Vertical  Stratification  of  Drifting 
Macroinvertebrates  in  a  Large  European  Reser- 
voir (Rythme  Nycthemeral  et  Distribution  Ver- 
ticale  de  la  Derive  des  Macroinvertebres  Benthi- 
ques  dans  une  Grande  Riviere  Europeenne). 
W89-12292  2H 

Vertical    Distribution    of   Phytoplankton    in    a 

Stratified  Estuary. 

W89-12923  2L 

Response  of  Gonyaulax  tamarensis  to  the  Pres- 
ence of  a  Pycnocline   in   an   Artificial   Water 
Column. 
W89-12960  2H 

STRATIGRAPHY 

Origin,   Growth   and   Evolution  of  Carbonate 

Mudbanks  in  Florida  Bay. 

W89-12365  2L 

Facies  Relationships  and  Sedimentation  in  Large 

Rift  Lakes  and  Implications  for  Hydrocarbon 

Exploration:  Examples  from  Lakes  Turkana  and 

Tanganyika. 

W89-12376  2J 

STREAM  BANKS 

Ecological  Analysis  of  Disturbed  Riverbanks  in 

the  Montreal  Area  of  Quebec. 

W89-13015  2H 

STREAM  BIOTA 

Diel  Drift  and  Vertical  Stratification  of  Drifting 
Macroinvertebrates  in  a  Large  European  Reser- 
voir (Rythme  Nycthemeral  et  Distribution  Ver- 
ticale  de  la  Derive  des  Macroinvertebres  Benthi- 
ques  dans  une  Grande  Riviere  Europeenne). 
W89-12292  2H 

Influences  of  a  Collector-Filterer  Caddisfly  (Tri- 
choptera:  Hydropsyche  betteni  Ross)  on  Leaf 
Processing  Rates  in  an  Artificial  Stream. 
W89-12304  2H 

Annual  Production  of  Creek  Chub  and  Southern 
Redbelly  Dace  in  a  Small  Woodland  Stream. 
W89- 12707  2H 

Observations  on  Feeding  Relationships  Between 
Fish  Predators  and  Fish  Assemblages  in  a  Medi- 
terranean Stream. 
W89-12915  2H 

Effects  of  Land  Use  on  the  Water  Quality  and 
Biota  of  Three  Streams  in  the  Piedmont  Prov- 
ince of  North  Carolina. 
W89-13013  5B 

Densities    of    Benthic    Macroinvertebrates    in 
Upland  Welsh  Streams  of  Different  Acidity  and 
Land  Use. 
W89-13178  2H 

STREAM  DEGRADATION 

Consequences  of  the  Degradation  of  Arve  River 
on  Its  Banks  and  on  Bridges  and  Other  Works: 
Comprehensive  Study  of  the  Sediment  Trans- 
port Along  Its  Course  (Consequences  de  l'En- 
fongement  du  Lit  de  l'Arve  sur  les  Berges  et  les 
Ouvrages:  Bilan  General  des  Transports  Solides 
sur  le  Cours'd'Eau). 
W89-12886  2J 


SU-99 


STREAM  DISCHARGE 


SUBJECT  INDEX 


STREAM  DISCHARGE 

Estuarine  Transport  of  Trace  Metals  in  a  Buoy- 
ant Riverine  Plume. 
W89- 12602  5B 

STREAM  FISHERIES 

Glimmer  of  Hope  for  Stream  Fisheries  in  Missis- 
sippi. 
W89- 12746  si 

STREAM  GAGING 

Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  Maryland,  Delaware,  and  the  District  of 
Columbia. 
W89-13328  7A 

STREAM  POLLUTION 

Dissolved  Oxygen  in   Steams  and   Reservoirs. 
W89- 12536  5c 

Optimization  Study  of  the  Planning  of  Water 
Pollution    Control    for    Majiagou    Stream    in 
Harbin,  China. 
W89-13075  5E 

Numerical  Simulation  Model  for  Prediction  of 

BOD  Removal  Rate  in  Streams. 

W89- 13076  5B 

STREAM  WATER  QUALITY 

Effects  of  Land  Use  on  the  Water  Quality  and 
Biota  of  Three  Streams  in  the  Piedmont  Prov- 
ince of  North  Carolina. 
W89-13013  5B 

STREAMBEDS 

Bed-Surface  Size  Changes  in  Gravel-Bed  Chan- 
nel. 
W89-12412  2J 

Bed  Waves  Generated  by   Internal  Waves  in 

Alluvial  Channels. 

W89-12416  2F 


Reassessment  of  the  Georgetown  Limestone  as  a 
Hydrogeologic  Unit  of  the  Edwards  Aquifer, 
Georgetown  Area,  Texas. 
W89-13345  2F 


Mobile-Bed  Friction  at  High  Shear  Stress. 
W89-12418 


2J 


Relationships  Between  Levels  of  Radiocaesium 
in  Components  of  Terrestrial  and  Aquatic  Food 
Webs  of  a  Contaminated  Streambed  and  Flood- 
plain  Community. 
W89-12688  5B 

STREAMFLOW 

Effect  of  a  Developing  Algal  Assemblage  on  the 

Hydrodynamics   Near   Substrates   of  Different 

Sizes. 

W89- 12289  2E 

Freshwater  Flow  from  the  Everglades  to  Flori- 
da Bay:  a  Historical  Reconstruction  Based  on 
Fluorescent   Banding  in   the  Cora  Solenastrea 
bournoni. 
W89-12357  2E 

New    Plotting-Position    Formula    for    Pearson 

Type-Ill  Distribution. 

W89-124U  2E 

Predicting  Reaeration  Rates  in  Texas  Streams 
W89- 12620  2E 

Standard   Hemispheres  as   Indicators  of  Flow 
Characteristics  in  Lotic  Benthos  Research 
W89- 12682  2E 

Use  of  Multivariate  Modeling  to  Estimate  Im- 
pacts of  Groundwater  Withdrawals  on  Stream- 
flow  for  the  Camas  Creek  Basin. 
W89-13316  4B 

Methods  for   Estimating   Monthly  Streamflow 

Characteristics   at    Ungaged    Sites  in    Western 

Montana. 

W89-13343  7B 


STREAMS 

Generation  of  Stream  Runoff  in  Till  Soils 
W89-12194 


2E 


Changes  in  the  Chemistry  of  Surface  Waters:  25- 
Year  Results  of  the  Hubbard  Brook  Experimen- 
tal Forest,  NH. 
W89-12385  2K 

Filamentous     Green     Algae     in     Freshwater 

Streams  on  Signy  Island,  Antarctica. 

W89- 12549  2H 

Microbial  Communities  in  Southern  Victoria 
Land  Streams  (Antarctica):  I.  Photosynthesis. 
W89-12551  2H 

Microbial   Communities   in  Southern   Victoria 

Land  Streams  (Antarctica):  II.  The  Effects  of 
Low  Temperature. 
W89-12552  2H 

Nitrogen  Dynamics  in  Two  Antarctic  Streams. 
W89-12553  2H 

Benthic  Algal  Biomass  and  Productivity  in  High 

Subarctic  Streams,  Alaska. 

W89- 12554  2H 

Community  Structure  of  Benthic  Invertebrates 
in  Interior  Alaskan  (USA)  Streams  and  Rivers 
W89-12556  2H 

Variability  of  Macroinvertebrate  Community 
Composition  in  an  Arctic  and  Subarctic  Stream 
W89-12557  2H 

Predicting  Reaeration  Rates  in  Texas  Streams 
W89- 12620  2E 

Distribution  of  Submerged  Aquatic  Macrophyte 
Biomass  in  a  Eutrophic  Stream,  Badfish  Creek. 
The  Effect  of  Environment. 
W89- 12946  6G 

Factors  Influencing  the  Abundance  of  Brook 
Trout  (Salvelinus  fontinalis)  in  Forested  Moun- 
tain Streams. 
W89- 12957  2H 

Colonization     of     Experimentally     Disturbed 
Patches  by  Stream  Macroinvertebrates  in  the 
Acheron  River,  Victoria. 
W89- 13004  2H 

Numerical  Simulation  Model  for  Prediction  of 

BOD  Removal  Rate  in  Streams. 

W89-13076  5B 

Alaska  Index:  Streamflow,  Lake  Levels,  and 
Water  Quality  Records  to  September  30,  1988 
W89-13378  7C 

STREPTOCOCCI 

Occurrence    of    Enteric    Viruses    in    Polluted 
Water,  Correlation  to  Indicator  Organisms  and 
Factors  Influencing  their  Numbers. 
W89- 12794  5  A 

STREPTOCOCCUS 

Selection  of  Indicator  Systems  for  Human  Vi- 
ruses in  Polluted  Seawater  and  Shellfish. 
W89- 12795  5  a 

Microbiological  Study  of  the  Lavos  Coast,  Por- 
tugal. 
W89-12816  5B 

Bacteriological  Monitoring  of  Seawater:  I.  Cor- 
relation Between  Fecal  and  Total  Coliforms  and 
Interpretation  of  the  Results  According  to  the 
Present  Standards. 
W89- 12872  5A 


STRESS 

Differential   Genotypic   Response   to   Drought 
Stress  and  Subsoil  Aluminum  in  Soybean. 
W89- 12437  3F 

STRESS  ANALYSIS 

Use  of  Analog  Values  of  Rheological  Properties 
of  Concrete. 

W89- 12472  8F 

Analysis  Based  on  Integrated  Conservation  Law 
for  Discontinuous  Rock:  Coupled  Analysis  of 
Stress,  Heat  Transfer  and  Groundwater  Flow 
W89-12475  5B 

Thermal  Stress  State  of  an  Underground  Power- 
house Roof  During  Construction  and  Operation 
W89-12901  gE 

Consideration  of  the  Elastoplastic  Behavior  of 
Concrete  Dams  and  Rock  Foundations  in  Calcu- 
lations   with    the    Use    of   the    Finite-Element 
Method. 
W89- 12904  8E 

Strength  of  Reinforced-Concrete  Retaining 
Walls. 


W89-13109 


8E 


STRESS-STRAIN  ANALYSIS 

Calculation  of  the  Stress-Strain  State  of  Earth 

Structures  Weakened  by  Low-strength  Interlay- 

ers. 

W89-13103  8A 

STRIP  CROPPING 

Conservation  and  Storage  of  Snowmelt  in  Stub- 
ble Land  and  Fallow  under  Alternative  Fallow- 
Strip  Cropping  Management  in  Montana. 
W89-12342  3F 

STRUCTURAL  ENGINEERING 

Systematization  of  Dam  Deformations  on  the 
Basis  of  Results  of  Geodetic  Measurements. 
W89- 12905  8E 

Earthquake  Analysis  of  Intake-Outlet  Towers 
Including  Tower-Water-Foundation-Soil   Inter- 
action. 
W89- 13032  8A 

Arch  Dam  System  Identification  Using  Vibra- 
tion Test  Data. 
W89-13033  8A 

Water  Pressures  on  Rigid  Gravity  Dams  with 

Finite  Reservoir  During  Earthquakes. 

W89- 13034  8A 

Effects  of  Concrete  Cracking  on  the  Earthquake 

Response  of  Gravity  Dams. 

W89-13035  8F 

STRUCTURAL  MODELS 

Modeling  of  Bed  Load  Sediment  Transport  for 
Fluvial    Flow   (Modelisation   du   Charriage   en 
Ecoulement  Fluvial). 
W89-12892  2J 

SUBARCTIC  ZONE 

Benthic  Algal  Biomass  and  Productivity  in  High 

Subarctic  Streams,  Alaska. 

W89- 12554  2H 

Variability  of  Macroinvertebrate  Community 
Composition  in  an  Arctic  and  Subarctic  Stream. 
W89-12557  2H 

SUBLETHAL  EFFECTS 

Acute  and  Sub-Acute  Toxicity  of  Bark  Tannins 

in  Carp  (Cyprinus  carpio  L). 

W89- 12487  5C 

Effect  of  Copper  on  the  Ultrastructure  of  Torpe- 
do marmorata  Neurons. 
W89- 12648  5C 


SU-100 


SUBJECT  INDEX 


SUSPENDED  SEDIMENTS 


SUBMERGED  PLANTS 

Consideration  of  the  Problems  of  Scale  in  the 
Study  of  the  Ecology  of  Aquatic  Macrophytes. 
W89-12928  2H 

Macrophyte  Submodel  for  Aquatic  Ecosystems. 
W89-12929  2H 

SUBSIDENCE 

Hydrologic    Effects    of   Intense    Groundwater 
Pumpage  in  East-Central  Hillsborough  County, 
Florida,  U.S.A. 
W89-13114  6G 

SUBSIDIES 

Modified  System  of  Subsidizing  Distilled  Water 

in  Kuwait. 

W89-13153  3F 

SUBSOIL 

Differential   Genotypic   Response   to   Drought 
Stress  and  Subsoil  Aluminum  in  Soybean. 
W89- 12437  3F 

Contribution  of  Subsoil  and  Aquifer  Microorga- 
nisms to  Groundwater  Quality. 
W89- 13406  5B 

SUBSURFACE  DRAINAGE 

Influence  of  Slope  on  Subsurface  Drainage  of 

Hillsides. 

W89- 12997  2G 

SUBSURFACE  MAPPENG 

Application  of  Low-Energy  Source  Seismic  Re- 
fraction to  Investigation  of  Unconsolidated  Sedi- 
ments, Negril  Beach,  Jamaica. 
W89-12460  7B 

SUBSURFACE  WATER 

Sorption   of  Volatile   Organic    Solvents    from 
Aqueous  Solution  onto  Subsurface  Solids. 
W89-12192  5B 

SULFATES 

Accumulation  and  Fixation  of  Various  Forms  of 
Stable  and  Radioactive  Sulphur  by  the  Black 
Sea  Algae  (Nakoplenie  i  Fiksatsiia  Razlichnykh 
Form  Stabilvnoi  i  Radioaktivnoi  Sery  Cherno- 
morskimi  Vodorosliami)  (in  Russian). 
W89-12254  2H 

Changes  in  the  Chemistry  of  Surface  Waters:  25- 
Year  Results  of  the  Hubbard  Brook  Experimen- 
tal Forest,  NH. 
W89-12385  2K 

Methane    Production,    Sulfate    Reduction    and 
Competition  for  Substrates  in  the  Sediments  of 
Lake  Washington. 
W89-12401  2K 

Classification  of  Cultivated  Estuarine  Acid  Sul- 
fate Soils  in  Quebec. 
W89-12453  2G 

Sodium  Molybdate  Inhibits  Sulphate  Reduction 
in  the  Anaerobic  Treatment  of  High-Sulphate 
Molasses  Wastewater. 
W89- 12665  5D 

Seasonality  of  Nutrient  Regeneration  in  an  Or- 
ganic-Rich Coastal  Sediment:  Kinetic  Modeling 
of  Changing  Pore-Water  Nutrient  and  Sulfate 
Distributions. 
W89- 12704  2L 

Sulfate  Reduction  and  Other  Sedimentary  Bio- 
geochemistry  in  a  Northern  New  England  Salt 
Marsh. 
W89-12705  2L 

Hydrologic  Control  of  Sulfate  Mobility  in  a 

Forested  Watershed. 

W89-12995  5B 


SULFIDES 

Experimental  and  Theoretical  Studies  of  Sulfide 

Generation  in  Sewerage  Systems. 

W89- 13053  5D 

SULFUR 

Elimination     of     Sulphur     Compounds     from 
Wastewater  by  the  Root  Zone  Process:  I.  Per- 
formance of  a  Large-Scale  Purification  Plant  at  a 
Textile  Finishing  Industry. 
W89-12858  5D 

Elimination     of     Sulphur     Compounds     from 
Wastewater  by  the  Root  Zone  Process:  II.  Mode 
of  Formation  of  Sulphur  Deposits. 
W89-12859  5D 

SULFUR  BACTERIA 

Preliminary    Study   of  Anaerobic   Thiosulfate- 

Oxidizing  Bacteria  as  Denitrifiers  in  the  Arabian 

Sea. 

W89-13031  2L 

SULFUR  COMPOUNDS 

Effect   of  Chemical   Structure   and   Molecular 
Weight  of  Commercial  Alkylbenzenes  on  the 
Toxic  Response  of  Daphnia  and  Naturally  Oc- 
curring Bacteria  in  Fresh  and  Seawater. 
W89-12861  5C 

SULFURIC  ACTD 

Effect  of  Dikes  and  Sulfuric  Acid  on  Cotton 

Under  Effluent  Irrigation. 

W89- 12639  5E 

SUNFISH 

Effect    of    Methylazoxymethanol    Acetate    on 
Bluegill  Sunfish  Cell  Cultures  in  Vitro. 
W89-12837  5C 

SUPERFUND 

Field  Studies:  Hardy  Road  Landfill  and  Industri- 
al Excess  Landfill,  A  Superfund  Site. 
W89-12706  5E 

Establishing  and  Meeting  Ground  Water  Protec- 
tion Goals  in  the  Superfund  Program. 
W89- 13200  5E 

SURFACE  GEOPHYSICS 

Use  of  Surface-Geophysical  Methods  to  Assess 

Riverbed  Scour  at  Bridge  Piers. 

W89-13344  7B 

SURFACE-GROUNDWATER  RELATIONS 

Modeling    Sodium    and    Chloride    in    Surface 

Streams  During  Base  Flows. 

W89-12619  7C 

Stochastic  Approximation  Applied  to  Optimal 

Irrigation  and  Drainage  Planning. 

W89-12641  3F 

Reassessment  of  the  Georgetown  Limestone  as  a 
Hydrogeologic  Unit  of  the  Edwards  Aquifer, 
Georgetown  Area,  Texas. 
W89-13345  2F 

Preliminary  Analysis  of  the  Shallow  Ground- 
water System  in  the  Vicinity  of  the  Grand  Calu- 
met River/Indiana  Harbor  Canal,  Northwestern 
Indiana. 
W89-13376  2F 

SURFACE  WATER 

Presence  of  Human  and  Animal  Viruses  in  Sur- 
face and  Ground  Waters. 
W89-12824  5B 

Assessment  and  Management  of  Surface  Water 

Quality  in  England  and  Wales. 

W89-12912  5G 

Bibliography  of  Water-Resources  Investigations 
Reports   Published   by    the   U.    S.    Geological 
Survey  from  1971  through  1982. 
W89-13380  10C 


SURFACE  WATER  AVAILABILITY 

Low-Flow  Profiles  of  the  Upper  Chattahoochee 

River  and  Tributaries  in  Georgia. 

W89-13384  2F 

Low-Flow  Profiles  of  the  Coosa  River  and  Trib- 
utaries in  Georgia. 
W89-13385  2E 

SURFACTANTS 

Effect  of  Surfactants  on  the  Growth  of  Algae 
(Vliianie  Poverkhnostno-aktivnykh  Veshchestv 
Na  Vodorocli)  (Obzor). 
W89- 12275  5C 

Formation   of  Phenol-Protein   Complexes   and 
Their  Use  by  Two  Stream  Invertebrates. 
W89-12322  2H 

Practical  Considerations  in  the  Surfactant-Aided 
Mobilization  of  Contaminants  in  Aquifers. 
W89- 12848  5G 

Effect   of  Chemical   Structure   and   Molecular 
Weight  of  Commercial  Alkylbenzenes  on  the 
Toxic  Response  of  Daphnia  and  Naturally  Oc- 
curring Bacteria  in  Fresh  and  Seawater. 
W89-12861  5C 

Adaptation  to  a  Quaternary  Ammonium  Surfac- 
tant by  Suspended  Microbial  Communities  in  a 
Model  Stream. 
W89- 13027  5C 

SURGE  TANKS 

Admissibility  of  Deviating  from  the  Thoma  Cri- 
terion  when   Designating   the   Cross-Sectional 
Area  of  Surge  Tanks. 
W89- 12465  8C 

SURVEYING  INSTRUMENTS 

Investigation  of  the  Stability  of  Borehole  Bench 
Marks  in  the  Lower  Pool  of  the  Bratsk  Dam. 
W89- 12473  8  A 

SUSPENDED  LOAD 

Modeling  Mixed  Sediment  Suspended  Load  Pro- 
files. 
W89-12414  2J 

Estuarine  Transport  of  Trace  Metals  in  a  Buoy- 
ant Riverine  Plume. 
W89-12602  5B 

Use  of  Terrestrial  Photogrammetry  and  Reflec- 
torless  Electronic  Telemetry  (EDM)  for  Erosion 
Measurements  in  Small  Catchments  and  Com- 
parison with  Measurements  of  Bed  and  Suspend- 
ed Loads  of  the  Brook  (Utilisation  de  la  Photo- 
grammetrie  Terrestrie  et  la  Telemetrie  sans  Re- 
flecteur  pour  la  Mesure  de  l'Erosion  de  Petits 
Bassins-Versants  et  Comparison  avec  les  Me- 
sures  de  Transport  Solide  a  l'Emissaire). 
W89-12880  7B 

Suspended   Load  of  the  Congo  and  Ubangui 

Rivers. 

W89-12898  2J 

Frequency  Distribution  for  Suspended  Sediment 

Loads. 

W89- 12983  2J 

SUSPENDED  SEDIMENTS 

Turbulence  Characteristics  of  Sediment-Laden 

Flow. 

W89-12415  2E 

Distribution  and  Fractionation  of  Heavy  Metals 

in  the  Cauvery  Estuary,  India. 

W89-12856  5A 

Erosion  and  Resuspension  Effects  of  Hurricane 
Gloria  at  Long  Island  Sound  Dredged  Material 
Disposal  Sites. 
W89- 13262  5B 


SU-101 


SUSPENDED  SEDIMENTS 


SUBJECT  INDEX 


Hydraulic  Geometry  and  Sediment  Data  for  the 
South  Fork  Salmon  River,  Idaho,  1985-86. 
W89-13361  2J 

SUSPENDED  SOLIDS 

Impact  of  Land  Use  and  NPS  Loads  on  Lake 

Quality. 

W89- 12621  4c 

Quality-Discharge     Models     in     a     Combined 

System  During  a  Rainy  Period  (Modeles  Debit- 

Qualite  Dans  un  Reseau  Unitaire  en  Periode  de 

Pluie). 

W89- 12675  so 

Effect  of  Estuary  Type  Suspended  Solids  on 
Survival  of  E.  coli  in  Saline  Waters. 
W89-12787  5A 

Indigenous  Coliphages  and  RNA-F-Specific  Co- 
liphages  Associated  with  Suspended  Solids  in 
the  Activated  Sludge  Process. 
W89-12789  5D 

Effect  of  Suspended  Solids  on  Inactivation  of 
Poliovirus  and  T2-Phage  by  Ozone. 
W89-12810  5F 


2K 


5F 


Natural  Waters. 
W89-13211 

Removal  of  Insoluble  Particles. 
W89-13214 

SWAMPS 

Quaternary  Lakes  of  Argentina. 

W89- 12377  2H 

Inorganic  Chemistry  of  Peat  from  the  Mauna- 

chira  Channel-Swamp  System,  Okavango  Delta, 

Botswana. 

W89-12761  2H 

Soil  Chemistry  and  Phosphorus  Retention  Ca- 
pacity of  North  Carolina  Coastal  Plain  Swamps 
Receiving  Sewage  Effluent. 
W89-13353  5D 

SWEDEN 

Classification  and  Ordination  of  Profundal  Ma- 
croinvertebrate  Communities  in  Nutrient  Poor, 
Oligo-Mesohumic  Lakes  in  Relation  to  Environ- 
mental Data. 
W89-12678  2H 

Caesium- 137  in  Perch  in  Swedish  Lakes  after 

Chernobyl-Present  Situation,  Relationships  and 

Trends. 

W89-13155  5B 

SWIMMING 

Epidemiological  Significance  of  Microbiological 

Pollution     Criteria     for     River     Recreational 

Waters. 

W89-12199  5B 

Swimming-Associated  Illness  and  Recreational 

Water  Quality  Criteria. 

W89- 12204  5C 

Bacteriological  Quality  of  Tidal  Bathing  Waters 

in  Sydney  (Australia). 

W89-12211  5B 

Risk  of  Fatal  Amebic  Meningoencephalitis  from 

Waterborne  Naegleria  fowled. 

W89-13016  5C 

SWIMMING  POOLS 

Catalysed   Formation   of  Chlorinated   Organic 

Materials  in  Waters. 

W89-12210  5B 

Microbiological  Evaluation  of  Copper:Silver 
Disinfection  Units  for  Use  in  Swimming  Pools 
W89- 12820  5F 


SWITZERLAND 

Effects  of  Small-Scale  Sedimentary  Patchiness 
on  the  Distribution  of  Tubificid  and  Lumbriculid 
Worms  in  Lake  Geneva. 
W89-12683  2H 

Lago  Cadagno:  An  Environmental  History. 
W89- 13296  2H 

Diatoms  in  Bottom  Sediments  of  Lake  Hobs- 
chen,  Simplon,  Switzerland:  Preliminary  Report 
W89- 13299  2H 

SYNTHETIC  FUELS 

Petroleum  Processing  and  Synthetic  Fuels. 
W89-12528  5D 

Sludge  Liquefaction  by  Conversion  to  Fuels 
W89- 13068  5E 

SYSTEMATICS 

Mexican  Rotifers  as  Indicators  of  Water  Quality 
with  Description  of  Colletheca  riverai,  n.sp. 
W89-12291  5A 

SYSTEMS  ANALYSIS 

Vibration  Monitoring  and  Diagnostic  System  of 

a  Turbine-Generator  Unit. 

W89- 12469  gc 

Systems  Analysis  of  Tank  Irrigation:  I.  Crop 

Staggering. 

W89- 12634  3p 

Systems  Analysis  of  Tank  Irrigation:  II.  Delayed 

Start  and  Water  Deficit. 

W89-12635  3p 

Floodplain-Management  Plan  Enumeration. 
W89-13127  4A 

SYSTEMS  ENGINEERING 

Statistics-Based  Approach  to  Wastewater  Treat- 
ment Plant  Operations. 
W89- 12622  5D 

TAILWATER 

Water  Quality  Management  for  Reservoirs  and 
Tailwaters:  A  WOTS  Demonstration. 
W89-13232  so 

TAIWAN 

Community-wide  Epidemiological  Investigation 
of  a  Typhoid  Outbreak  in  a  Rural  Township  in 
Taiwan,  Republic  of  China. 
W89- 12202  5c 

TANNINS 

Acute  and  Sub-Acute  Toxicity  of  Bark  Tannins 

in  Carp  (Cyprinus  carpio  L). 

W89-12487  5C 

TAR 

Tar  Pollution  on  Saudi  Arabian  Gulf  Beaches. 
W89- 12644  5C 

TAXONOMY 

Mexican  Rotifers  as  Indicators  of  Water  Quality 
with  Description  of  Colletheca  riverai,  n.sp. 
W89-12291  5A 

Qualitative  and  Quantitative  Aquatic  Algal  Data 
Compilation  to  Determine  Macrotrends-IV. 
W89-13401  7c 

TECHNOLOGY 

Which  Way  to  Control  Pump  Stations. 
W89-12248  5D 


TECHNOLOGY  TRANSFER 

Solving  Problems  of  Micro  Hydro  Development 

in  Nepal. 

W89- 12407  8C 

TECTONICS 

History  of  the  Hydrography  of  Hungary  and  the 

Carpathian   Basin   Determined   by   Large-Scale 

Tectonics. 

W89-13310  2J 


Tectonic,  Anthropogenic  and  Climatic  Factors 
in    the    History   of  the   Vistula   River   Valley 
Downstream  of  Cracow. 
W89-13312  2E 

TELEMETRY 

Implementing  a  SCADA  System-Trials,  Tribu- 
lations, Triumph. 
W89-12709  5D 

Use  of  Terrestrial  Photogrammetry  and  Reflec- 
torless  Electronic  Telemetry  (EDM)  for  Erosion 
Measurements  in  Small  Catchments  and  Com- 
parison with  Measurements  of  Bed  and  Suspend- 
ed Loads  of  the  Brook  (Utilisation  de  la  Photo- 
grammetrie  Terrestrie  et  la  Telemetrie  sans  Re- 
flecteur  pour  la  Mesure  de  l'Erosion  de  Petits 
Bassins-Versants  et  Comparison  avec  les  Me- 
sures  de  Transport  Solide  a  PEmissaire). 
W89-12880  7B 

TEMPERATURE 

Study  of  Some  Physical-Chemical  Parameters  in 
the  Ghar  El  Melh  Lagoon  (Etude  de  Quelques 
Parametres  Physico-Chimiques  de  la  Lagune  de 
Ghar  El  MQELH). 
W89-12255  2L 

Influence   of  Water  and   Nitrogen   Levels  on 
Canopy  Temperatures  of  Winter  Wheat  Grown 
in  the  North  American  Great  Plains. 
W89-12337  21 

TEMPERATURE  CONTROL 

Temperature  Control  of  Thrust  Bearings  with 

Elastic  Metal-Plastic  Segments. 

W89- 12464  gc 

TEMPERATURE  EFFECTS 

Measured  and  Modelled  Effects  of  Temperature, 
Dissolved  Oxygen  and  Nutrient  Concentration 
on  Sediment- Water  Nutrient  Exchange. 
W89-12303  2L 

Seasonal  Periodicity  of  Aquatic  Fungi  in  Tanks 

at  Kurukshetra,  India. 

W89-12321  2H 

Water  Relations  of  Coconut  Palms  as  Influenced 

by  Environmental  Variables. 

W89-12330  21 

Effects  of  Ozone  and  Water  Stress  on  Canopy 
Temperature,  Water  Use,  and  Water  Use  Effi- 
ciency of  Alfalfa. 
W89- 12348  21 


Thermal  Effects. 
W89-12538 


5C 


Rotifer  Occurrence  in  Relation  to  Temperature. 
W89-12687  2H 

TENNESSEE 

Coordinating  the  Water  Quality  Act  of  1987. 
W89- 13239  6E 

Investigation  of  Shallow  Groundwater  Contami- 
nation   Near    East    Fork    Poplar    Creek,    Oak 
Ridge,  Tennessee. 
W89-13329  5B 

Construction,  Geologic,  and  Groundwater  Data 
for  Observation  Wells  Near  the  Shelby  County 
Landfill,  Memphis,  Tennessee. 
W89-13335  2F 

TENSILE  STRESS 

Effects  of  Concrete  Cracking  on  the  Earthquake 

Response  of  Gravity  Dams. 

W89-13035  8F 

TERRACING 

Three-Point  Method  for  Estimating  Cut  and  Fill 

Volumes  of  Land  Grading. 

W89- 12642  3F 


SU-102 


SUBJECT  INDEX 


TIDAL  HYDRAULICS 


TERTIARY  WASTEWATER  TREATMENT 

Control  of  Phosphorus  Discharges:  Present  Situ- 
ation and  Trends. 
W89-12590  5D 

TEST  WELLS 

Hydraulic   Conductivity   Measurements   in  the 
Unsaturated  Zone  Using  Improved  Well  Analy- 
ses. 
W89-12878  7B 

New  Analysis  Procedure  for  Determining  Aqui- 
fer Properties  from  Slug  Test  Data. 
W89- 12986  2F 


TESTING  PROCEDURES 

Biomonitoring. 
W89-12548 


5A 


Technical  Note:  Eliminating  Interferences  in  the 

DPD  Method  for  Residual  Ozone. 

W89-12700  7B 

Evaluation  of  Manufactured  Inocula  for  Use  in 

the  BOD  Test. 

W89-12870  5A 

Practical  Odour  Nuisance  Gauging:  Two  Case 
Studies  of  Objective  Odour  Quantification  in 
Agriculture  and  Industry. 
W89- 13083  5  A 

Advances  in  Laboratory  Testing  to  Quantita- 
tively Describe  Sediment-Water  Interactions. 
W89-13255  5B 

Guide  Standard  and  Protocol  for  Testing  Micro- 
biological Water  Purifiers. 
W89- 13280  5F 

TEXAS 

Predicting  Reaeration  Rates  in  Texas  Streams. 
W89-12620  2E 

Woody  Seedling  Dynamics  in  an  East  Texas 

Floodplain  Forest. 

W89-12677  2H 


Sand  Transport  in  Texas  Tidal  Inlet. 
W89-13120 


2J 


Rainfall  Intervention  Analysis  for  On-Line  Ap- 
plications. 
W89-13122  6D 


Water  Rights  Modeling  and  Analysis. 
W89-13123 


6E 


Reassessment  of  the  Georgetown  Limestone  as  a 
Hydrogeologic  Unit  of  the  Edwards  Aquifer, 
Georgetown  Area,  Texas. 
W89-13345  2F 


TEXTILE  MILL  WASTES 

Textile  Wastes. 
W89-12525 


5D 


Elimination     of     Sulphur     Compounds     from 
Wastewater  by  the  Root  Zone  Process:  I.  Per- 
formance of  a  Large-Scale  Purification  Plant  at  a 
Textile  Finishing  Industry. 
W89-12858  5D 


TEXTILES 

Textile  Wastes. 
W89-12525 


5D 


Outline  of  River  Adjustments  in  Small  River 
Basins  in  Belgium  and  the  Netherlands  Since  the 
Upper  Pleniglacial. 
W89-13307  2E 


THEIS  EQUATION 

Computing  Well  Hydraulics  Solutions. 
W89-13171 


7C 


THE  NETHERLANDS 

Copper  Complexation  in  Eutrophic  and  Humic 

Lake  Tjeukemeer,  The  Netherlands. 

W89- 12680  2H 

Lake  Level  Changes  and  Fluvial  Activity  in  the 

Late  Glacial  Lowland  Valleys. 

W89-13306  2H 


THEORETICAL  ANALYSIS 

Peak  Sewage  Flow  Rate:  Prediction  and  Proba- 
bility. 
W89- 12849  5D 

THERMAL  POLLUTION 

Comparison  of  Techniques  for  Ascertaining  the 
Impact  of  a  Thermal  Discharge  on  the  Tempera- 
ture of  Tidal  Receiving  Waters. 
W89-12229  5C 

Chemical  Composition  of  Water  and  Plankton  in 
a  Coolant-Reservoir  (Atomic-Energy)  in  South- 
ern Ukraine  (Khimicheskii  Sostav  Vody  I  Plank- 
ton    Vodoema-Okhladitelia     Iuzhno-Ukrainskii 

W89-12271  5B 

Thermal  Effects. 

W89-12538  5C 

Colonization,  Variability,  and  the  Use  of  Sub- 
stratum-filled Trays  for  Biomonitoring  Benthic 
Communities. 
W89- 12572  5C 

Thermal  Tolerances  of  Common  Cladocera. 
W89-12953  2H 

Changes  in  Lake  Ecosystems  Connected  with 
the  Power-Generating  Industry  (The  Outline  of 
Problem):   The  Konin  Lakes  (Poland)  as  the 
Study  Sites. 
W89-13084  5C 

Main    Changes    in    the    Konin    Lake    System 
(Poland)  under  the  Effect  of  Heated-Water  Dis- 
charge Pollution  and  Fishery. 
W89-13085  5C 

Long-term   Variation  in  Habitat  and  Trophic 
Factors  in  the  Konin  Lakes  (Poland)  under  the 
Influence  of  Heated-Water  Discharge  and  Pollu- 
tion. 
W89-13086  5C 

Long-term  and  Seasonal  Changes  in  the  Primary 
Production  and  Destruction  in  Heated  Lakes 
near  Konin  (Poland). 
W89- 13087  5C 

Changes  in  the  Composition  and  Quantitative 
Relations  of  the  Phytoplankton  in  Heated  Lakes 
near  Konin  (Poland). 
W89-13088  5C 

Long-term  Changes  in  the  Composition,  Pro- 
ductivity and  Trophic  Efficiency  in  the  Zoo- 
plankton    Community    of  Heated    Lakes   near 
Konin  (Poland). 
W89-13089  5C 

Effect  of  Heated-Water  Discharge  in  the  Konin 
Lakes  (Poland)  on  Their  Ichthyofauna. 
W89-13090  5C 

Spatial  Pattern  of  Temperature,  Oxygen  and  Nu- 
trient Concentration  in  Two  Lakes  of  Different 
Heated-Water  Discharge  Systems. 
W89- 13091  5C 

Spatial   Distribution   of  the   Phytoplankton   in 
Two  Lakes  in  Relation  to  the  Through-Flow  of 
Heated  Waters. 
W89- 13092  5C 

Spatial  Distribution  of  the  Zooplankton  and  Its 
Population  Features  in  Two  Lakes  of  Different 
Heated-Water  Through-Flow. 
W89- 13093  5C 


Zooplankton     Losses     During     the     Passing 
Through  the  Cooling  System  of  a  Power  Sta- 
tion. 
W89-13094  5C 

Disturbances    in    Zooplankton    Seasonality    in 
Lake  Goslawskie  (Poland)  Affected  by  Perma- 
nent Heating  and  Heavy  Fish  Stocking. 
W89- 13095  5C 

Abundance    and    Distribution    of   the    Mussel 
Dreissena  polymorpha  (Pall.)  in  Heated  Lakes 
near  Konin  (Poland). 
W89- 13096  5C 

Effect  of  the  Introduction  of  Herbivorous  Fish 
in  the  Heated  Lake  Goslawskie  (Poland)  on  the 
Fry  of  Local  Ichthyofauna. 
W89- 13097  5C 

THERMAL  STRATIFICATION 

Modeling  Thermal  Stratification  in  Transparent 

Adirondack  Lake. 

W89-13125  2H 

Thermal  Stratification  in  Mill  Creek  Reservoir. 
W89-13243  2H 


THERMAL  STRESS 

Thermal  Effects. 
W89-12538 


5C 


Thermal  Stress  State  of  an  Underground  Power- 
house Roof  During  Construction  and  Operation. 
W89-12901  8E 

THERMODYNAMICS 

Holological  Study  of  Lakes  from  an  Entropy 

Viewpoint:  Lake  Mendota. 

W89- 12369  2H 

Model  for  Inorganic  Control  of  Phosphate  Con- 
centrations in  River  Waters. 
W89- 12402  2K 

Predicting  Gas-Phase  Adsorption  Equilibria  of 

Volatile  Organics  and  Humidity. 

W89-12617  5F 

THIN-LAYER  DISPOSAL 

Thin-Layer  Disposal:  A  Modification  of  Con- 
ventional Overboard  Disposal  of  Dredged  Mate- 
rial. 
W89- 13266  5E 

THIOBACILLUS 

Removal  of  Dimethyl  Sulfide,  Methyl  Mercap- 
tan,  and  Hydrogen  Sulfide  by  Immobilized  Thio- 
bacillus  thioparus  TK-m. 
W89-12775  5D 

THIOSULFATES 

Preliminary    Study   of  Anaerobic   Thiosulfate- 

Oxidizing  Bacteria  as  Denitrifiers  in  the  Arabian 

Sea. 

W89- 13031  2L 

THROUGHFALL 

Measurement  and  Modeling  of  Rainfall  Intercep- 
tion by  Amazonian  Rain  Forest. 
W89-12332  2B 


TIDAL  CURRENTS 

Sand  Transport  in  Texas  Tidal  Inlet. 
W89-13120 


2J 


Tidal  Spectroscopy  of  a  Coastal  Area:  Observed 

and   Simulated  Tides  of  the   Lake   Maracaibo 

System. 

W89-13186  2L 

TIDAL  HYDRAULICS 

Water  Quality  Management  at  Palm  Meadows 
Golf  Course  (Australia)  by  Limited  Tidal  Ex- 
change. 
W89-12232  5G 


SU-103 


TIDAL  HYDRAULICS 


SUBJECT  INDEX 


Tidal  Spectroscopy  of  a  Coastal  Area:  Observed 

and   Simulated  Tides  of  the   Lake   Maracaibo 

System. 

W89-13186  2L 

TIDAL  POWERPLANTS 

Tidal  Power  and  the  Aquatic  Environment  (En- 

ergie   Maremotrice  et   Environnement   Aquati- 

que). 

W89-13191  6G 

TIDEWATER 

Water  Quality  in  Residential  Tidal  Canals. 
W89-12209  5B 

Comparison  of  Techniques  for  Ascertaining  the 
Impact  of  a  Thermal  Discharge  on  the  Tempera- 
ture of  Tidal  Receiving  Waters. 
W89- 12229  5C 

Review  of  Water  Quality  and  Management 
Problems  in  Canal  Estates  in  Western  Australia. 
W89-12233  5C 

Incompatible  Recreation-Oriented  Benefits  in  a 
Residential  Tidal  Canal  Estate  and  Marina,  Vic- 
toria (Australia). 
W89-12242  6B 

TILIGULLAN  ESTUARY 

Salt  and  Gas  Conditions  in  the  Tiligulian  Estu- 
ary (Solevoi  i  Gazovyi  Rezhim  Tiligul'skogo 
Limana). 
W89-12277  2L 

TILL  SOILS 

Generation  of  Stream  Runoff  in  Till  Soils. 
W89-12194  2E 

TIME  SERIES  ANALYSIS 

Mathematical  Interpretation  of  Aqueous-Phase 

Ozone  Decomposition  Rates. 

W89-12616  5D 

Time  Series  Analysis  of  Water  Quality  Data  in 

Pearl  River,  China. 

W89-12618  7C 

Long-term    Reconstruction    and    Analysis    of 

White  River  Streamflow. 

W89- 13403  2E 

TIMES  BEACH 

Surface  and  Groundwater  Monitoring  at  Times 

Beach  Confined  Disposal  Facility,  Buffalo,  New 

York. 

W89-13265  5B 

TIN 

Accumulation  and  Persistence  of  Tributyltin  in 
Eelgrass  (Zostera  marina  L.)  Tissue. 
W89-12387  5B 

Tributyltin  in  Bay  Mussels  (Mytilus  edulis)  of 
the  Pacific  Coast  of  the  United  States. 
W89-12758  5B 

Accumulation  of  Organic  and  Inorganic  Tin  in 
Blue  Mussel,  Mytilus  edulis,  Under  Natural  Con- 
ditions. 
W89-12855  5B 

Organotin  Compounds  in  Harbour  and  Marina 
Waters  from  the  Northern  Tyrrhenian  Sea. 
W89-12857  5B 

TIOGA  LAKE 

Under-Ice  Hydrodynamics  at  Tioga  Lake,  PA 
W89- 13246  2H 

TISSUE  ANALYSIS 

Characteristics  in  the  Formation  of  Micrometal 
Elements  in  Mussels  under  Aquaculture  Condi- 
tions (Nekotoye  Osobennosti  Formirovaniya 
Mikroelementogo  Sostava  Mollyuskov  V  Yslo- 
viyakh  Akvakul'tury). 
W89-12282  5B 


Principal  Component  Analysis:  A  Chemometric 
Aid  for  Classification  of  Polluted  and  Unpollut- 
ed Mussels. 
W89-12601  5A 

Time  Trends  of  Chemical  Contaminant  Levels 
in  Canadian  Atlantic  Cod  with  Several  Biologi- 
cal Variables. 
W89- 12647  5B 

Effect  of  Copper  on  the  Ultrastructure  of  Torpe- 
do marmorata  Neurons. 
W89- 12648  5C 

Histopatholgical  Changes  Induced  by  Malathion 
in  the  Gills  of  Bluegill  Lepomis  macrochirus. 
W89- 12739  5C 

TOKYO 

Accidents  Due  to  Oxygen  Deficiency  and  Meth- 
ane Gas  Blow-off  in  Tokyo  Area,  Japan. 
W89-13011  2F 

TOLERANCE 

Plasmid-Determined  Resistance  to  Silver  in  En- 
terobacter  cloacae  Isolated  from  Sewage. 
W89-12822  5C 

TOLUENES 

Immunotoxicological  Evaluation  of  Toluene  Ex- 
posure via  Drinking  Water  in  Mice. 
W89- 12607  5C 

TOURISM 

Water   Management  and   Recreational   Values: 
Some  Real  Cases  in  Victoria,  Australia. 
W89-12203  3D 

Management  of  Water  Quality  in  the  Great  Bar- 
rier Reef  Marine  Park. 
W89-12206  5G 

Lake  Tinaroo  (Australia):  Towards  a  Manage- 
ment Plan. 
W89-12216  5G 

Baroon    Pocket    Dam    (Australia)    Recreation 

Strategy:  An  Approach  to  a  Plan. 

W89-12217  5F 

Importance  of  High  Aesthetic  Quality  Potable 
Water  in  Tourist  and  Recreational  Areas. 
W89-12227  5F 

Impact   of  Catchment    Urbanisation   on    Lake 

Macquarie  (Australia). 

W89-12231  4C 

Criteria  for  Sewage  Treatment  and  Disposal  in  a 

Tourist  City. 

W89- 12239  5D 

Water  Quality  and  Management  in  the  Great 

Barrier  Reef  Marine  Park. 

W89-12241  5B 

Water,  Health,  Recreation  and  Tourism. 
W89-12245  5G 

TOXIC  WASTES 

Continuous   Monitoring,    Automated    Analysis, 

and  Sampling  Procedures. 

W89- 12505  7B 

TOXICITY 

Ecotoxicology    of   Shale    Oil    Components    to 

Marine  Bacteria. 

W89-12222  5C 

Use  of  Water  Test-Organisms  in  Waste-Derived 
Aluminum  Sulfate  Toxicity  Studies  in  View  of 
Its  Utilization  as  a  Coagulant  in  Waste  Water 
Treatment  (Izpalzvane  ha  Vodni  Test-Obekti  pri 
Isledrane  Toksichnostta  na  Alumimev  Sulfat, 
Polychen  ot  Otpad  Chni  Produkti,  s  Ogled  Prila- 
ganeto  mi  Kato  Koagulant  Priprechistvane  ha 
Otpad'  Rdni  VodiXin  Bulgarian). 
W89- 12260  5A 


Studies  on  the  Toxicity  of  Urea  on  Stream 
Benthocenoses  in  Connection  with  Aerial  Top- 
Dressing  of  Forest  Water  Catchment  Areas 
(Toksichnost  na  Ureya  v'Pklu  Bentotsenozi  v 
Pototsite  pri  Aviotorene  na  Gorski  Vodosbori) 
(in  Bulgarian). 
W89-12263  5C 

Toxic  Impact  of  Fenvalerate  on  Superoxide  Dis- 
mutase  and  Catalase  Activity  Levels  in  Liver, 
Muscle,  and  Gill  Tissues  of  a  Freshwater  Fish, 
Tilapia  moassambica  (Peters). 
W89-12356  5C 

Biological  Consequences  of  Selenium  in  Aquatic 

Ecosystems. 

W89- 12421  5C 

Studies  on  Activity  Recovery  in  Some  Mercury- 
Exposed   Freshwater   Fish   by  Using   Selected 
Weeds. 
W89- 12445  so 

In  vivo  Effects  of  Cadmium  Chloride  on  Certain 
Aspects  of  Carbohydrate  Metabolism  in  the  Tis- 
sues of  a  Freshwater  Field  Crab  Barytelphusa 
guerini. 
W89-12446  5C 

Effect  of  Heavy  Metals  Ions  on  Enzyme  Activi- 
ty in  the  Mediterranean  Mussel,  Donax  truncu- 
lus. 
W89- 12447  5C 

Equilibrium  Approaches  to  Natural  Water  Sys- 
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W89- 13258  5  A 

TOXICOLOGY 

Methods  for  Growth  Inhibition  Toxicity  Tests 

with  Freshwater  Algae. 

W89-13024  5A 

Marine   Complex   Effluent   Toxicity    Program: 
Test  Sensitivity,  Repeatability  and  Relevance  to 
Receiving  Water  Toxicity. 
W89-13028  5A 


TOXINS 
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Four  Potential  Flow-Attenuation  Sites  in  the 
Irondequoit  Creek  Watershed,  Monroe  County, 
New  York. 
W89-13332  5G 

URBAN  PLANNING 

Recreational  Use  of  the  Catchments  and  Stor- 
ages of  Sydney  Water  Board  (Australia). 
W89- 12221  5F 

Water  Resources  Management  in  Arid  Climates. 
W89-13148  6A 

Land-Use  Policy  and  the  Protection  of  Geor- 
gia's Environment. 
W89- 13390  6E 

URBAN  RUNOFF 

Urban  Runoff  and  Combined  Sewer  Overflow. 
W89-12518  5B 

Quality-Discharge     Models     in     a     Combined 

System  During  a  Rainy  Period  (Modeles  Debit- 

Qualite  Dans  un  Reseau  Unitaire  en  Periode  de 

Pluie). 

W89-12675  5D 

Two  Dimensional  Numerical  Modeling  of  Hy- 
drodynamics and  Pollutant  Transport  in  a  Wet 
Detention  Pond. 
W89-13050  5G 

Urban  Stormwater  Reduction  and  Quality  Im- 
provement Through  the  Use  of  Permeable  Pave- 
ments. 
5B  W89- 13054  4A 

Town    Brook    Relief    Tunnel    Designing    for 

Anoxia  and  H2S  Generation. 

W89- 13247  5G 

URBANIZATION 

Impact    of  Catchment   Urbanisation   on    Lake 

Macquarie  (Australia). 

W89-12231  4C 


Environmental  Protection  -  A  Permanent  Chal- 
lenge (Unweltschutz  -  Eine  Standige  Herausfor- 
derung). 
W89-13045  5G 

Groundwater  Quality  in  Douglas  County,  West- 
ern Nevada. 
W89-13364  2F 

Influence  of  Discharge  and  Urbanization  on  the 
Concentration,  Speciation,  and  Bioavailability  of 
Trace  Metals  in  the  Raritan  River,  New  Jersey. 
W89-13402  5B 

UREAS 

Studies  on  the  Toxicity  of  Urea  on  Stream 
Benthocenoses  in  Connection  with  Aerial  Top- 
Dressing  of  Forest  Water  Catchment  Areas 
(Toksichnost  na  Ureya  v'Pklu  Bentotsenozi  v 
Pototsite  pri  Aviotorene  na  Gorski  Vodosbori) 
(in  Bulgarian). 
W89- 12263  5C 

Evaluation  of  the  Degree  of  Citrulline  Interfer- 
ence in  the  Spectrophotometry  of  Urea  with 
Diacetyl  Monoxime  in  Natural  Waters. 
W89-12326  7B 

USSR 

Seasonal  Dynamics  of  Benthic  Diatoms  on  Solid 

Substrates  of  the  Sevastopol   Bay  (Sezonnaya 

Dinamika  Bentosn'ikh  Diatomov'ikh  Vodoroslei 

na      Tverd'ikh      Substratakh      Sevastopol'skoi 

Bukhty). 

W89- 12250  2H 

Metabolism  of  a  Fouling  Community.  Communi- 
cation 1.  Dynamics  of  Species  Composition,  Bio- 
mass,  Microheterotrophs  and  POB  in  the 
Medium  with  a  Community  at  Different  Stages 
of  its  Formation  (Metabolizm  Soobshchestva 
Obrastanii.  Soobshchenie  I.  Dinamika  Vidovogo 
Sostava,  Biomassy  Mikrogeterotrofov  i  P.O.B.  v 
Srede  s  Soobshchestvom  na  Raznykh  Stadiyakh 
Ego  Formirovaniia). 
W89- 12251  2L 

Consumption  of  Inorganic  Phosphorus  by  Dif- 
ferent Dimensional  Groups  of  Microplankton  in 
Sevastopol  Bay  (Pogloshchenie  Neorganiches- 
kogo  Fosfora  Razlichnymi  Razmernymi  Grup- 
pami  Mikroplanktona  v  Sevastopol'skoi  Bukhte). 
W89-12253  2L 

Accumulation  and  Fixation  of  Various  Forms  of 
Stable  and  Radioactive  Sulphur  by  the  Black 
Sea  Algae  (Nakoplenie  i  Fiksatsiia  Razlichnykh 
Form  Stabilvnoi  i  Radioaktivnoi  Sery  Cherno- 
morskimi  Vodorosliami)  (in  Russian). 
W89-12254  2H 

Subglacial  and  Glacial  Coexistence  of  Algoflora 
(Podlednye  I  Ledovye  Soobshchestva  Vodoros- 
lei). 
W89-12272  2H 

Statistical  Analysis  of  the  Hydrometeorological 
Elements  and  their  Effect  on  the  Salinity,  Bio- 
genic Matter  and  Primary  Production  of  Organ- 
ic Matter  in  the  Sea  of  Azov  (Staticheskii  Analiz 
Vliianiia  Gidrometeorologichesikh  Elementov 
Na  Solenost'  Biogennye  Veshctestva  i  Pervich- 
nuiu  Produktsiiu  v  Azovskom  More). 
W89-12276  2L 

Salt  and  Gas  Conditions  in  the  Tiligulian  Estu- 
ary (Solevoi  i  Gazovyi  Rezhim  Tiligul'skogo 
Limana). 
W89-12277  2L 

Overgrowth  Peculiarities  in  the  Reservoirs  of 
Ukrainian  Alluvial  Plains  (Dinamika  Zarastaniya 
Vodoiemov  Ukrainskogo  Polec'ya). 
W89- 12279  2H 
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Structural  and  Functional  Characteristics  of  the 
Riverine  Benthic  Organisms  Subject  to  Anthro- 
pogenic Effects  (Strukturno  Fuktsional'nye 
Kharakteristiki  Rechnogo  Zoobentosa  v  Zone 
Antropogennykh  Vozdeistvii). 
W89-12280  5C 

Denitrification   and   Nitrogen   Fixation   in   the 
Sediments  of  Vostok  Bay  of  the  Sea  of  Japan 
(Denitrifikatsiia    i    Azotfiksatsiia    b    Osadkakh 
Zaliva  Vostok  Iaponskogo  Moria). 
W89-12285  5B 

Zoobenthos  of  the  River  Vit.  II.  Dynamics  of 
the  Benthic  Zoocoenoses  Under  Anthropogenic 
Influence  (Zoobentos't  na  R.  Vit.  II.  Izmenenie 
na  Zoobentosnite  Zootsenozi  Pod  Antropo- 
genno  Vliianie). 
W89- 12286  5C 

Trends  in  the  Changes  of  the  Saprobiological 
Condition  of  the  River  Beli  Lom  and  Structural 
Characteristics  of  its  Benthic  Zoocoenoses 
During  the  1982-1984  Period  (Tendentsii  v  Iz- 
meneniiata  na  Saprobiologichnoto  S'stoianie  na 
R.  Beli  Lom  i  Strukturna  Kharakteristika  na 
Bentosnite  i  Zootsenozi  Prez  1982-1984  ya). 
W89- 12287  5C 


Arpa-Sevan  Tunnel. 
W89-13100 


8A 


Hydraulic  Calculation  of  the  Trench  Intake  of 
the  Spillway  of  the  Kapsk  Reservoir. 
W89-13101  8B 

Use  of  Mushy  Concretes  in  Construction  of  the 

Inguri  Hydroelectric  Station. 

W89-13104  8F 

Prospects  of  Using   Reconstructed   Low-Head 
Hydroelectric    Stations   as    Hydroelectric    Sta- 
tions/Pumped Storage  Stations. 
W89-13105  8C 

Evaluation    of   the    Concrete    Quality    of   the 
Sayano-Shushenskoe  Dam  from  Cores. 
W89-13106  8F 

Static  Behavior  of  the  Sayano-Shushenskoe 
Dam  in  the  Last  Stages  of  Filling  the  Reservoir. 
W89-13107  8A 

Schemes  of  Improving  the  Sanitary  and  Engi- 
neering State  and  Use  of  Multipurpose  Reser- 
voirs. 
W89-13108  5G 

UTAH 

Debris  Flows  and  Hyperconcentrated  Floods 
Along  the  Wasatch  Front,  Utah,  1983  and  1984. 
W89-13195  2J 

Fiscal  Year  1987  Program  Report  Utah  Water 

Research  Laboratory. 

W89-13322  9D 

Water-Resources  Activities  in  Utah  by  the  U.S. 
Geological  Survey,  July  1,  1987,  to  September 
30,  1988. 
W89- 13326  7C 

Hydrologic   Data  for  Paleozoic  Rocks  in  the 
Upper  Colorado  River  Basin,  Colorado,  Utah, 
Wyoming,  and  Arizona. 
W89-13338  2F 

VACUUM  FREEZING 

Water  Purification  and  Waste  Concentration  by 
the  Vacuum  Freezing  Multiple  Phase  Transfor- 
mation Process  and  Its  Eutectic  Extension. 
W89-13383  3A 

VADOSE  WATER 

Field  Scale  Transport  of  Bromide  in  an  Unsatu- 
rated Soil.  2.  Dispersion  Modeling. 
W89-12985  5B 


VADOSE  ZONE 

Electrical  Resistivity  of  the  Vadose  Zone-Field 

Survey. 

W89-13167  7B 

VALLEYS 

Holocene  Valley   Development  on  the  Upper 

Rhine  and  Main. 

W89-13311  2E 

Tectonic,  Anthropogenic  and  Climatic  Factors 
in   the   History   of  the   Vistula    River   Valley 
Downstream  of  Cracow. 
W89-13312  2E 

Pleistocene-Holocene     Boundary     in     the     Po 
Valley  South  of  Torino  (NW  Italy). 
W89-13313  2E 

Valley  Floor  Development  and  Paleohydrologi- 
cal  Changes:  The  Late  Vistulian  and  Holocene 
History  of  the  Warta  River  (Poland). 
W89-13314  2E 

VAPOR  LIQUEFACTION 

Water  Purification  and  Waste  Concentration  by 
the  Vacuum  Freezing  Multiple  Phase  Transfor- 
mation Process  and  Its  Eutectic  Extension. 
W89-13383  3A 

VAPOR  PRESSURE 

Water  Relations  of  Coconut  Palms  as  Influenced 

by  Environmental  Variables. 

W89-12330  21 

VARIABILITY 

Rainfall  Variability  at  London  and  Plymouth 

1921-87. 

W89-13134  2B 

VEGETATION 

Broadscale    Patterns    in    the    Distribution    of 
Aquatic  and  Terrestrial  Vegetation  at  Three  Ice- 
free  Regions  on  Ross  Island,  Antarctica. 
W89-12555  2H 

VEGETATION  EFFECTS 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  II.  Ef- 
fects on  Revegetation. 
W89-12179  5E 

Overgrowth  Peculiarities  in  the  Reservoirs  of 
Ukrainian  Alluvial  Plains  (Dinamika  Zarastaniya 
Vodoiemov  Ukrainskogo  Polec'ya). 
W89-12279  2H 

Upper  Mississippi  River:  Seasonal  and  Flood- 
plain    Forest    Influences  on    Organic    Matter 
Transport. 
W89- 12307  2H 

VENTILATION 

Consideration  of  the  Natural  Draft  When  Venti- 
lating Underground  Workings  in  Mountainous 
Areas. 
W89- 12902  8  A 

VERTICAL  FLOW 

Estimating  Vertical  Saturated  Hydraulic  Con- 
ductivity from  Soil  Morphology  in  Alberta. 
W89-12454  2G 

VIBRATION  TESTING 

Arch  Dam  System  Identification  Using  Vibra- 
tion Test  Data. 
W89-13033  8A 

VIBRATIONS 

Vibration  Monitoring  and  Diagnostic  System  of 

a  Turbine-Generator  Unit. 

W89- 12469  8C 

VIBRIO 

Ecology  of  Vibrio  cholerae  Non-Ol  and  Salmo- 
nella spp.   and  Role  of  Zooplankton  in  Their 


Seasonal    Distribution    in    Fukuyama    Coastal 

Waters,  Japan. 

W89- 12661  5B 

VIRAL  IDENTIFICATION 

Occurrence    of    Enteric    Viruses    in    Polluted 
Water,  Correlation  to  Indicator  Organisms  and 
Factors  Influencing  their  Numbers. 
W89- 12794  5  A 

VIRGINIA 

Colonization,  Variability,  and  the  Use  of  Sub- 
stratum-filled Trays  for  Biomonitoring  Benthic 
Communities. 
W89- 12572  5C 

VIRICIDES 

Disinfection   of  Polluted   Water   by   Chlorine- 

Flocculant  Tablet. 

W89- 12809  5F 

Effect  of  Suspended  Solids  on  Inactivation  of 
Poliovirus  and  T2-Phage  by  Ozone. 
W89-12810  5F 

Comparative  Resistance  of  Bacteriophages 
Active  Against  Bacteroides  fragilis  to  Inactiva- 
tion by  Chlorination  or  Ultraviolet  Radiation. 
W89-12811  5A 

VIRUS 

Application  of  Gene  Probes  to  Virus  Detection 

in  Water. 

W89-12801  5A 

Hepatitis  A  Virus  Concentration  from  Experi- 
mentally  Contaminated   Distilled,   Tap,   Waste 
and  Seawater. 
W89-12817  5A 

VIRUSES 

Swimming-Associated  Illness  and  Recreational 

Water  Quality  Criteria. 

W89- 12204  5C 

Dispersion    of   Sewage    Wastes    in    Nearshore 

Coastal  Waters:  Applicability  of  Water  Quality 

Criteria. 

W89-12213  5B 

Improved  Method  for  the  Concentration  of  Ro- 
taviruses from  Large  Volumes  of  Water. 
W89-12374  5A 

Detection  and  Occurrence  of  Waterborne  Bacte- 
rial and  Viral  Pathogens. 
W89-12546  5A 

Viruses  in  River  Water  and  Health  Risk  Assess- 
ment. 
W89-12781  5B 

Giardia  and  Virus  Monitoring  of  Sewage  Efflu- 
ent in  the  State  of  Arizona. 
W89-12784  3C 

Survival  of  Human  Immunodeficiency  Virus  in 

Water,  Sewage  and  Sea  Water. 

W89-12786  5F 

Wastewater  Treatment  for  Effluent  Reuse: 
Lime-Induced  Removal  of  Excreted  Pathogens. 
W89-12790  5D 

Viral    Multicloning    Procedure   and    Replicates 

Technique. 

W89-12791  5A 

Removal  of  Viruses  from  Tapwater  by  Fiber- 
glass Filters  Modified  with  a  Combination  of 
Cationic  Polymers. 
W89-12792  5F 

New  Technique  for  the  Enumeration  of  Rotavir- 
uses in  Wastewater  Samples. 
W89-12793  5A 
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Selection  of  Indicator  Systems  for  Human  Vi- 
ruses in  Polluted  Seawater  and  Shellfish. 
W89-12795  5A 

Incidence  of  Waterborne  and  Water-Associated 

Disease  in  Scotland  from  1945  to  1987. 

W89- 12797  5F 

Aerosolized  Enteric  Bacteria  and  Viruses  Gen- 
erated by  Spray  Irrigation  of  Wastewater. 
W89-12798  5E 

DNA-Restriction  Enzyme  Analysis  of  Adeno- 
viruses Isolated  from  Waters. 
W89-12804  5A 

Effect  of  Suspended  Solids  on  Inactivation  of 
Poliovirus  and  T2-Phage  by  Ozone. 
W89-12810  5F 

Comparative  Resistance  of  Bacteriophages 
Active  Against  Bacteroides  fragilis  to  Inactiva- 
tion by  Chlorination  or  Ultraviolet  Radiation. 
W89-12811  5A 

Comparison  of  Methods  for  Concentrating  Coli- 

phages  and  Enteroviruses  in  Raw  and  Drinking 

Water. 

W89-12818  5  A 

Viruses  Isolated  from  Activated  Sludges,  1984- 

1986. 

W89-12823  5D 

Presence  of  Human  and  Animal  Viruses  in  Sur- 
face and  Ground  Waters. 
W89-12824  5B 

Comparison  of  Microbiological  Data  from  Two 

Water  Filtration  Plants  and  Their  Distribution 

System. 

W89-12825  5F 

Comparison  of  Two  Methods  for  Virus  Recov- 
ery from  Mussels  and  Oysters. 
W89-12826  5A 

Rapid  Detection  of  Poliovirus  from  Waters 
Using  Monoclonal  Antibodies. 

W89- 12828  5  A 

Assessment  of  Various  Cell   Lines  (Including 
Mixed-Cell  Cultures)  for  the  Detection  of  Enter- 
ic Viruses  in  Different  Water  Sources. 
W89-12831  5A 

Application    of   Bacteriophage    as   Tracers    of 

Chalk  Aquifer  Systems. 

W89-13158  2F 

VISTULA  RIVER 

Tectonic,  Anthropogenic  and  Climatic  Factors 
in   the   History   of  the   Vistula   River   Valley 
Downstream  of  Cracow. 
W89-13312  2E 

vrr  river 

Zoobenthos  of  the  River  Vit.  II.  Dynamics  of 
the  Benthic  Zoocoenoses  Under  Anthropogenic 
Influence  (Zoobentos't  na  R.  Vit.  II.  Izmenenie 
na  Zoobentosnite  Zootsenozi  Pod  Antropo- 
genno  Vliianie). 
W89-12286  5C 

VOLATILITY 

Predicting  Gas-Phase  Adsorption  Equilibria  of 

Volatile  Organics  and  Humidity. 

W89-12617  5F 

VOLCANOES 

Geographical  Distribution,  Morphology  and 
Water  Quality  of  Caldera  Lakes:  A  Review. 
W89- 12593  2H 

Post-Eruption  Limnology  of  Spirit  Lake,  Mount 
St.  Helens,  Washington,  1980-1986:  Limnologi- 
cal  Response  to  Accelerated  Lake  Drawdown 


via    Tunnel    Discharge,    with    Emphasis    on 

Oxygen. 

W89- 13244  2H 

VOLGA  RIVER 

Population  Dynamics  and  Distribution  of  Juve- 
nile   Vobla,    Rutilus    rutilus,    Bream,    Abramis 
brama,  and  Zander,  Stizostedion  lucioperca,  in 
the  Northern  Caspian. 
W89-13192  81 

VOSTOK  BAY 

Denitrification   and   Nitrogen   Fixation   in   the 
Sediments  of  Vostok  Bay  of  the  Sea  of  Japan 
(Denitrifikatsiia    i    Azotfiksatsiia    b    Osadkakh 
Zaliva  Vostok  Iaponskogo  Moria). 
W89-12285  5B 

WALES 

Classification  and  Ordination  of  Macroinverte- 
brate  Assemblages  to  Predict  Stream  Acidity  in 
Upland  Wales. 
W89-12596  5A 

Classification  of  the  Climate  of  England  and 

Wales  Based  on  Agroclimatic  Data. 

W89- 12609  2B 

River  Quality  Models  for  Consent  Setting  in 

England  and  Wales. 

W89- 13077  5B 

Densities    of    Benthic    Macroinvertebrates    in 
Upland  Welsh  Streams  of  Different  Acidity  and 
Land  Use. 
W89-13178  2H 

WARTA  RIVER 

Valley  Floor  Development  and  Paleohydrologi- 
cal  Changes:  The  Late  Vistulian  and  Holocene 
History  of  the  Warta  River  (Poland). 
W89-13314  2E 

WASATCH  FRONT 

Debris  Flows  and  Hyperconcentrated  Floods 
Along  the  Wasatch  Front,  Utah,  1983  and  1984. 
W89-13195  2J 

WASHINGTON 

Post-Eruption  Limnology  of  Spirit  Lake,  Mount 

St.  Helens,  Washington,  1980-1986:  Limnologi- 

cal  Response  to  Accelerated  Lake  Drawdown 

via    Tunnel    Discharge,    with    Emphasis    on 

Oxygen. 

W89- 13244  2H 

Well  Data,  Surface-Water  Discharge,  and  Ni- 
trate Concentrations,  February  1986-September 
1987,  in  Parts  of  the  Pasco  Basin,  Washington. 
W89-13340  4C 

WASHINGTON  COUNTY 

Hydrologic    Data:    South    Branch    Casselman 
River,  Garrett  County,  and  Marsh  Run,  Wash- 
ington County,  Maryland. 
W89-13379  7C 

WASTE  CHARACTERISTICS 

Computerized  Degree  of  Hazard  Assessment  for 
Evaluation  of  Wastes:  An  Innovative  Aid  to  the 
Management  of  Residuals. 
W89-13059  5E 

WASTE  DISPOSAL 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  I.  Effects 
on  Chemical  Composition. 
W89-12178  5E 

Application    of    Sewage    Sludge    and  Other 

Amendments  to  Coal  Refuse  Material:  II.  Ef- 
fects on  Revegetation. 

W89-12179  5E 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  III.  Ef- 
fects on  Percolate  Water  Composition. 
W89-12180  5E 


Chemical  Properties  of  Metal-Humic  Acid  Frac- 
tions of  a  Sewage  Sludge-amended  Aridisol. 
W89-12181  5E 

Pressurized  Layer  Reduces  Transport  through 

Compacted  Clay  Liners. 

W89-12185  5E 

Health  Guidelines  for  the  Use  of  Wastewater  in 

Agriculture  and  Aquaculture. 

W89-12188  5E 

Physical  and  Chemical  Behavior  of  Stabilized 
Sewage  Sludge  Blocks  in  Seawater. 
W89-12384  5E 

Market  Analysis  for  Multi-Compost  Products. 
W89-12494  5E 

On-Site  Alternatives  for  Treatment  and  Dispos- 
al. 
W89-12513  5D 

Field  Studies:  Hardy  Road  Landfill  and  Industri- 
al Excess  Landfill,  A  Superfund  Site. 
W89- 12706  5E 

Regional  Approach  to  Sludge  Management. 
W89-12733  5E 


Slurry  Composting  Options. 
W89- 12767 


5D 


Matric  Water  Potential  as  an  Ecological  Deter- 
minant in  Compost,  A  Substrate  Dense  System. 
W89-12965  5E 

Controlling  Seepage  from  Evaporation  Ponds. 
W89- 13044  5G 

Out  of  Sight  is  Not  Out  of  Mind:  Public  Opposi- 
tion to  Ocean  Incineration. 
W89-13046  5E 

Computerized  Degree  of  Hazard  Assessment  for 
Evaluation  of  Wastes:  An  Innovative  Aid  to  the 
Management  of  Residuals. 
W89- 13059  5E 

Chemical  Controls  on  the  Fate  of  Mercury  and 
Lead  Codisposed  with  Municipal  Solid  Waste. 
W89-13060  5E 

Evaluation  of  Composted  Sewage  Sludge/Straw 
Mixture  for  Horticultural  Utilization. 
W89-13065  5E 

Effects  of  Various  Sewage  Sludge  Treatment 

Processes  on  the  Survival  of  Potato  Cyst-Nema- 

todes  (Globodera  spp.)  and  the  Implications  for 

Disposal. 

W89- 13067  5D 

Sludge  Liquefaction  by  Conversion  to  Fuels. 
W89-13068  5E 

River  Quality  Models  for  Consent  Setting  in 

England  and  Wales. 

W89-13077  5B 

Heuristic  Algorithms  for  Waste  Load  Allocation 

in  a  River  Basin. 

W89- 13081  5G 

Practical  Odour  Nuisance  Gauging:  Two  Case 
Studies   of  Objective   Odour  Quantification   in 
Agriculture  and  Industry. 
W89-13083  5A 

Evaluating   Bioavailability  of  Neutral  Organic 
Chemicals  in  Sediments:  A  Confined  Disposal 
Facility  Case  Study. 
W89-13257  5B 

Dredged-Material  Disposal  Planning  Programs. 
W89-13259  5E 
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Relationship  Between  Subsurface  Geohydrolo- 
gic  Investigation  and  Siting  of  Upland  Disposal 
Sites/Dewatering  Sites  for  Use  of  Dredged  Ma- 
terial as  Sanitary  Landfill  Cover. 
W89- 13260  5E 

Recent  Developments  in  Estimating  Polychlori- 
nated   Biphenyl   (PCB)   Losses  from  Confined 
Disposal  Facilities. 
W89-13261  5B 

Erosion  and  Resuspension  Effects  of  Hurricane 
Gloria  at  Long  Island  Sound  Dredged  Material 
Disposal  Sites. 
W89- 13262  5B 

Use  of  SPOT  HRV  Data  in  the  Corps  of  Engi- 
neers Dredging  Program. 
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DEPT.  OF  CIVIL  ENGrNEERING. 

Stochastic  Approximation  Applied  to  Optimal 

Irrigation  and  Drainage  Planning. 

W89-12641  3F 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  POLITICAL  SCIENCE. 

Scientist,  Researchers,  and  Acid  Rain. 
W89-12948  6E 

COLORADO  UNIV.  AT  BOULDER.  CENTER 
FOR  ADVANCED  DECISON  SUPPORT  FOR 
WATER  AND  ENVIRONMENTAL  SYSTEMS. 

Fate  of  Pollutants. 

W89-12539  5B 

COMISION  NACIONAL  DE 
INVESTIGACIONES  ESPACIALES,  BUENOS 
AIRES  (ARGENTINA).  DEPT.  DE 
GEOQUIMICA  Y  DE  APLICACIONES 
GEOLOGICAS  DE  LA  TELEOBSERVACION. 

Groundwater  Contamination  with  Arsenic  and 

Other  Trace  Elements  in  an  Area  of  the  Pampa, 

Province  of  Cordoba,  Argentina. 

W89-13111  5B 
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COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF 
ENVIRONMENTAL  MECHANICS. 

Asymptotic  Solutions  of  the  Seepage  Exclusion 
Problem    for    Elliptic-Cylindrical,    Spheroidal, 
and  Strip-Shaped  and  Disc-Shaped  Cavities. 
W89- 12980  2G 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF  PLANT 
INDUSTRY. 

Seasonal  Change  in  Water  Use  and  Carbon  As- 
similation of  Irrigated  Wheat. 
W89-12340  21 

COMPAGNIE  NATIONALE  DU  RHONE, 
LYON  (FRANCE). 

Effect  of  a  Series  of  Power  Stations  on  the 
Sediment  Transport  (Bed  Load  and  Suspended 
Load)  in  a  River:  The  Case  of  the  Central  Third 
Part  of  the  French  Lower  Rhone  (Influence 
d'une  Chaine  d'Amenagements  Hydroelectri- 
ques  sur  le  Transport  Solide  en  Riviere:  Applica- 
tion au  Tiers  Central  du  Bas-Rhone  Francais). 
W89-12885  2J 

Upper  Rhone  Flushes-Remarks  on  the  Activi- 
ties of  1987  (Les  Chasses  Franco-Suisses  Sur  le 
Haunt-Reflexions  sur  les  Operations  de  1987). 
W 89- 12897  2J 

CONCORDIA  UNIV.,  LOYOLA  CAMPUS, 
MONTREAL  (QUEBEC).  DEPT.  OF 
BIOLOGY. 

Effect  of  Copper  on  the  Ultrastructure  of  Torpe- 
do marmorata  Neurons. 
W89-12648  5C 

CONNECTICUT  AGRICULTURAL 
EXPERIMENT  STATION,  NEW  HAVEN. 

Distribution  of  Atrazine,  Simazine,  Alachlor, 
and  Metolachlor  in  Soil  Profiles  in  Connecticut. 
W89-12743  5B 

CONNECTICUT  UNIV.  HEALTH  CENTER, 
FARMTNGTON.  SCHOOL  OF  MEDICINE. 

Nickel  Absorption  and  Kinetics  in  Human  Vol- 
unteers. 
W89-12765  5B 

CONNECTICUT  UNTV.,  STORRS.  DEPT.  OF 
CIVIL  ENGINEERING. 

Acidic  Deposition. 

W89-12547  5c 

Mathematical  Interpretation  of  Aqueous-Phase 

Ozone  Decomposition  Rates. 

W89-12616  5D 

Effects  of  Preoxidation  with  Ozone  on  Water 

Quality:  A  Case  Study. 

W89- 12698  5F 

CONSEJO  NACIONAL  DE 
INVESTIGACIONES  CIENTTFICAS  Y 
TECNICAS,  BUENOS  AIRES  (ARGENTINA). 

Quaternary  Lakes  of  Argentina. 

W89-12377  2H 

CONSERVATION  DE  LA  FAUNE,  SAINT- 
SULPICE  (SWITZERLAND). 

Effects  of  Small-Scale  Sedimentary  Patchiness 
on  the  Distribution  of  Tubificid  and  Lumbriculid 
Worms  in  Lake  Geneva. 
W89- 12683  2H 

CONSIGLIO  NAZIONALE  DELLE 
RICERCHE,  TURIN  (ITALY).  1ST.  DI 
RICERCA  PER  LA  PROTEZIONE 
IDROGEOLOGICA  NEL  BACINO  PADANO. 

Pleistocene-Holocene     Boundary     in     the     Po 

Valley  South  of  Torino  (NW  Italy). 

W89-13313  2E 


CONSTRUCTION  ENGINEERING  RESEARCH 
LAB.  (ARMY),  CHAMPAIGN,  IL. 

Erosion-Based   Land  Classification   System  for 

Military  Installations. 

W89-13018  2J 

COOK  COLL.,  NEW  BRUNSWICK,  NJ.  DEPT. 
OF  ENVIRONMENTAL  SCIENCE. 

Matric  Water  Potential  as  an  Ecological  Deter- 
minant in  Compost,  A  Substrate  Dense  System. 
W89- 12965  5E 

COPENHAGEN  UNIV.  (DENMARK).  MARINE 
BIOLOGICAL  LAB. 

Regulation  of  Bacterioplankton  Production  and 

Cell  Volume  in  a  Eutrophic  Estuary. 

W89- 12657  2L 

CORDOBA  UNIV.  (SPAIN).  DEPT.  OF 
AGRICULTURAL  CHEMISTRY  AND 
PEDOLOGY. 

Slurry  Composting  Options. 

W89-12767  5D 

CORDOBA  UNIV.  (SPAIN).  DEPT.  OF 
ANALYTICAL  CHEMISTRY. 

Integrated    Retention/Spectrophotometric    De- 
tection in  Flow-injection  Analysis:  Determina- 
tion of  Iron  in  Water  and  Wine. 
W89-12727  7B 

CORNELL  UNTV.,  ITHACA,  NY.  DEPT.  OF 
AGRONOMY. 

Reasons  for  the  Acclimation  for  2,4-D  Biodegra- 

dation  in  Lake  Water. 

W89-12176  5B 

CORNELL  UNIV.,  ITHACA,  NY.  SECTION  OF 
ECOLOGY  AND  SYSTEMATICS. 

Size  and  Species  Composition  of  Zooplankton  in 
Experimental  Ponds  with  and  without  Fishes. 
W89-12951  2H 

CORPS  OF  ENGINEERS,  BALTIMORE,  MD. 
WATER  CONTROL  MANAGEMENT 
SECTION. 

Under-Ice  Hydrodynamics  at  Tioga  Lake,  PA. 
W89- 13246  2H 

CORPS  OF  ENGINEERS,  BUFFALO,  NY. 
WATER  QUALITY  SECTION. 

Surface  and  Groundwater  Monitoring  at  Times 

Beach  Confined  Disposal  Facility,  Buffalo,  New 

York. 

W89- 13265  5B 

CORPS  OF  ENGINEERS,  HUNTINGTON,  WV. 
HUNTINGTON  DISTRICT. 

Destratification  of  Beech  Fork  Lake. 
W89-13250  2H 

CORPS  OF  ENGINEERS,  MOBILE,  AL. 
COASTAL  ENVIRONMENT  SECTION. 

Thin-Layer  Disposal:  A  Modification  of  Con- 
ventional Overboard  Disposal  of  Dredged  Mate- 
rial. 
W89- 13266  5E 

Mobile  Harbor,  Alabama,  Dump  Scow  Over- 
flow Test:  Preliminary  Report  of  Findings. 
W89- 13267  5E 

CORPS  OF  ENGINEERS,  WALLA  WALLA, 
WA.  ENVIRONMENTAL  RESOURCES 
BRANCH. 

Thermal  Stratification  in  Mill  Creek  Reservoir. 
W89-13243  2H 

CORPS  OF  ENGINEERS,  WALTHAM,  MA. 
NEW  ENGLAND  DIV. 

Town    Brook    Relief    Tunnel    Designing    for 

Anoxia  and  H2S  Generation. 

W89- 13247  5G 

Erosion  and  Resuspension  Effects  of  Hurricane 
Gloria  at  Long  Island  Sound  Dredged  Material 
Disposal  Sites. 
W89- 13262  5B 


CORVALLIS  ENVIRONMENTAL  RESEARCH 
LAB.,  OR. 

Effect  of  Sediment  Organic  Carbon  on  Survival 
of  Hyalella  azteca  Exposed  to  DDT  and  Endrin. 
W89- 13025  5C 

COUNCIL  FOR  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  PRETORIA 
(SOUTH  AFRICA).  DIV.  OF  WATER 
TECHNOLOGY. 

Disinfection   of  Polluted   Water   by   Chlorine- 

Flocculant  Tablet. 

W89- 12809  5F 

Microbiological    Aspects   of  Fish   Cultured   in 
Wastewaters:  The  South  African  Experience. 
W89-12830  81 

CRANFIELD  INST.  OF  TECH.  (ENGLAND). 

Water  Quality  Classification. 

W89-13212  5A 


Pharmacy  and  Medicine. 
W89- 13227 

5F 

Electronics  Industry. 
W89-13228 

5F 

Boiler  Feed  and  Condensate. 
W89-13229 

5F 

Food  and  Drink. 
W89- 13230 

5F 

CYBERLINK  CORP.,  BOULDER,  CO. 

Boundary  and  Interface  Conditions  in  Porous 

Media. 

W89- 12996  2F 

D.A.V.  COLL.,  MUZAFFARNAGAR  (INDIA). 
DEPT.  OF  BOTANY. 

Studies  on  Algae  of  Polluted  Ponds  of  Kanpur 
(India).  VIII.  Role  of  Blue  Green  Algae. 
W89-12967  5C 

DACCA  UNTV.  (BANGLADESH).  DEPT.  OF 
BOTANY. 

Succession  of  Algal  Flora  in  Deep  Water  Rice 

Field  of  Sonargaon,  Bangladesh. 

W89- 12966  2H 

DAMES  AND  MOORE,  ATLANTA,  GA 

Land  Application  of  Wastewater. 

W89-12517  5D 


Hazardous  and  Solid  Wastes. 
W89-12532 


5E 


DANMARKS  FISKERI-  OG 

HAVUNDERSOEGELSER, 

CHARLOTTENLUND. 

Response  of  Gonyaulax  tamarensis  to  the  Pres- 
ence of  a   Pycnocline   in  an   Artificial   Water 
Column. 
W89- 12960  2H 

DEAKIN  UNTV.,  MELBOURNE  (AUSTRALIA). 
DIV.  OF  BIOLOGICAL  AND  SCIENCES. 

Effects  of  Saline  Flushing  to  a  Polluted  Estuary 

to  Enhance  Water  Quality  Standards. 

W89- 12225  5G 

Incompatible  Recreation-Oriented  Benefits  in  a 
Residential  Tidal  Canal  Estate  and  Marina,  Vic- 
toria (Australia). 
W89- 12242  6B 

DELAWARE  UNTV.,  LEWES.  COLL.  OF 
MARINE  STUDIES. 

Bacterial  Uptake  of  Dissolved  Free  and  Com- 
bined Amino  Acids  in  Estuarine  Water. 
W89- 12702  2L 
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EIDGENOESSISCHE  TECHNISCHE  HOCHSCHULE,  ZURICH  (SWITZERLAND).  INST.  OF 


DELAWARE  UNIV.,  NEWARK.  COLL.  OF 
URBAN  AFFAIRS  AND  PUBLIC  POLICY. 

Close  Call  at  Sea.  Delaware's  Coastal  Zone  Act 

Weathers  a  Constitutional  Challenge. 

W89- 12495  6E 

DELAWARE  UNIV.,  NEWARK.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Nitrate  Leaching  Under  Irrigation  in  the  United 

States. 

W89-12626  5B 

DENVER  WASTEWATER  MANAGEMENT 
DIV.,  CO. 

Peak  Sewage  Flow  Rate:  Prediction  and  Proba- 
bility. 
W89-12849  5D 

DEPARTMENT  OF  AGRICULTURE, 
LETHBRIDGE  (ALBERTA).  RESEARCH 
STATION. 

Winter  Wheat  Grain  Yield  Response  to  Water 

and  Nitrogen  on  the  North  American  Great 

Plains. 

W89-12335  21 

DEPARTMENT  OF  COMMUNITY  SERVICES, 
WODEN  (AUSTRALIA).  ENVIRONMENTAL 
HEALTH  SECTION. 

Water,  Health,  Recreation  and  Tourism. 
W89-12245  5G 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  HALIFAX  (NOVA  SCOTIA). 
PHYSICAL  AND  CHEMICAL  SCIENCES 
BRANCH. 

Time  Trends  of  Chemical  Contaminant  Levels 
in  Canadian  Atlantic  Cod  with  Several  Biologi- 
cal Variables. 
W89-12647  5B 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  NANAEMO  (BRITISH  COLUMBIA). 
PACIFIC  BIOLOGICAL  STATION. 

Resistance  to  Ozone  of  Zoospores  of  the  Thraus- 
tochytrid    Abalone    Parasite,    Labyrinthuloides 
haliotidis  (Protozoa:  Labyrinthomorpha). 
W89-13006  5F 

DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  VANCOUVER  (BRITISH 
COLUMBIA).  WEST  VANCOUVER  LAB. 

Algal  Picoplankton  Production  and  Contribu- 
tion to  Food-Webs  in  Oligotrophic  British  Co- 
lumbia Lakes. 
W89-12316  2H 

DEPARTMENT  OF  SCIENCE,  KINGSTON 
(AUSTRALIA).  ANTARCTIC  DTV. 

Meromixis  in  an  Antarctic  Fjord:  A  Precursor  to 

Meromictic   Lakes   on   an   Isostatically   Rising 

Coastline. 

W89- 12566  2L 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  HAMILTON  (NEW 
ZEALAND).  WATER  QUALITY  CENTRE. 

New  Form  of  Water  Quality  Index  for  Rivers 

and  Streams. 

W89- 12220  7C 

Management  of  Phosphorus  and  Nitrogen  Inputs 

to  Lake  Rotorua,  New  Zealand. 

W89-13124  5G 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  PALMERSTON 
NORTH  (NEW  ZEALAND).  DIV.  OF  PLANT 
PHYSIOLOGY. 

Research  Imperatives  for  Irrigation  Science. 
W89-12636  3F 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  PETONE  (NEW 
ZEALAND).  CHEMISTRY  DIV. 

Analysis  of  Tributlytin  Compounds  in  Shellfish 
by  Using  Gas  Chromatography-Mass  Spectrom- 
etry. 
W89-12734  5A 


DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  TAUPO  (NEW 
ZEALAND).  DIV.  OF  MARINE  AND 
FRESHWATER  SCIENCES. 

Microbial    Communities   in    Southern   Victoria 
Land  Streams  (Antarctica):  II.  The  Effects  of 
Low  Temperature. 
W89-12552  2H 

Nitrogen  Dynamics  in  Two  Antarctic  Streams. 
W89-12553  2H 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  TAUPO  (NEW 
ZEALAND).  TAUPO  RESEARCH  LAB. 

Microbial  Communities  in  Southern  Victoria 
Land  Streams  (Antarctica):  I.  Photosynthesis. 
W89-12551  2H 

DEPARTMENT  OF  WATER  AFFAIRS, 
PRETORIA  (SOUTH  AFRICA). 

Development  of  Operator  Training  in  the  Re- 
public of  South  Africa. 
W89-13078  5D 

DESALINATION  SYSTEMS,  INC., 
ESCONDIDO,  CA. 

Performance  and  Application  of  RO  Systems. 
W89-13282  5F 

DIREKTORATET  FOR  VILT  OG 
FERSKVANNSFISK,  TRONDHEIM 
(NORWAY). 

Diurnal  Vertical  and  Seasonal  Horizontal  Distri- 
bution Patterns  of  Mysis  relicta  in  a  Large  Nor- 
wegian Lake. 
W89-12959  2H 

DIREKTORATET  FOR  VILT  OG 
FERSKVANNSFISK,  TRONDHEIM 
(NORWAY).  FISH  RESEARCH  DIV. 

Episodic  Fish  Kills  in  an  Acidified  Salmon  River 

in  Southwestern  Norway. 

W89-12747  5C 

DONETSKII  GOSUDARSTVENNYI  UNIV. 

(USSR). 

Effect  of  Surfactants  on  the  Growth  of  Algae 
(Vliianie  Poverkhnostno-aktivnykh  Veshchestv 
Na  Vodorocli)  (Obzor). 
W89-12275  5C 

DONOHUE  AND  ASSOCIATES,  INC., 
SHEBOYGAN,  WI. 

Power  Industry  Wastes. 

W89-12529  5D 


DUFRESNE-HENRY,  INC.,  NORTH 
SPRINGFIELD,  VT. 

Regional  Approach  to  Sludge  Management. 
W89-12733  5E 

DUKE  UNIV.,  DURHAM,  NC.  SCHOOL  OF 
FORESTRY  AND  ENVIRONMENTAL 
STUDIES. 

Soil  Chemistry  and  Phosphorus  Retention  Ca- 
pacity of  North  Carolina  Coastal  Plain  Swamps 
Receiving  Sewage  Effluent. 
W89-13353  5D 

DUNDEE  UNIV.  (SCOTLAND).  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Surface  Absorption  of  Aluminium  by  Gill  Tissue 
and  Body  Mucus  of  Rainbow  Trout,  Salmo 
gairdneri,  at  the  Onset  of  Episodic  Exposure. 
W89- 12693  5B 


DOW  CHEMICAL  CO.,  MIDLAND,  MI.  DEPT. 
HEALTH  AND  ENVIRONMENTAL 
SCIENCES. 

Comparison  of  the  Effect  of  Triclopyr  Triethy- 

lamine    Salt    on   Two    Species    of   Duckweed 

(Lemna)  Examined  for  a  7-  and  14-Day  Test 

Period. 

W89-12866  5C 

DOWD  (R.M.)  AND  CO.,  WASHINGTON,  DC. 

Setting  Environmental  Standards  for  Hazardous 
Waste  Sites:  A  Break  from  the  Past  or  a  Contin- 


uum. 
W89-13199 


5E 


DREXEL  UNIV.,  PHILADELPHIA,  PA. 

Onsite  Wastewater  Treatment  and  Disposal  for 

Coastal  Resort  Businesses. 

W89-12230  5D 

DSS  ENGINEERS,  INC.,  FORT 
LAUDERDALE,  FL. 

Low-Energy  Membrane  Nanofiltration  for  Re- 
moval of  Color,  Organics  and  Hardness  from 
Drinking  Water  Supplies. 
W89-13138  5F 

DUESSELDORF  UNIV.  (GERMANY,  F.R.). 
ABT.  GEOLOGIE. 

Holocene  Valley   Development  on  the  Upper 

Rhine  and  Main. 

W89-13311  2E 


Cyanobacterial  Toxins  in  Water. 
W 89- 12779 


5C 


DURHAM  UNIV.  (ENGLAND).  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Algal  Metallothioneins:  Secondary  Metabolites 

and  Proteins. 

W89-12753  5B 

EAST  CAROLINA  UNIV.,  GREENVILLE,  NC. 
DEPT.  OF  GEOGRAPHY  AND  PLANNING. 

Evaluation  of  North  Carolina's  Estuarine  Shore- 
line  Area  of  Environmental   Concern   from   a 
Water  Quality  Perspective. 
W89-13047  5G 

ECKENFELDER,  INC.,  NASHVILLE,  TN. 

Biomonitoring. 

W89-12548  5A 

ECOLE  NATIONALE  DES  INGENIEURS  DE 
TUNIS  (TUNISIA). 

Sediment  Transport  Prediction  from  a  Water- 
shed: Application  to  Reservoir  Silting  (Prevision 
du  Tranports  Solide  sur  un  Bassin  Versant:  Ap- 
plication a  l'Envasement  dune  Retenue). 
W89- 12895  2J 

EDINBURGH  SCHOOL  OF  AGRICULTURE 
(SCOTLAND). 

Effects  of  Various  Sewage  Sludge  Treatment 

Processes  on  the  Survival  of  Potato  Cyst-Nema- 

todes  (Globodera  spp.)  and  the  Implications  for 

Disposal. 

W89-13067  5D 

EHIME  UNIV.,  MATSUYAMA  (JAPAN). 
DEPT.  OF  ENVIRONMENT  CONSERVATION. 

Cyst  Distribution  and  Excystment  Conditions 
for     the     Dinoflagellate     Peridinium     penardii 
(Lemm.)  Lemm.  in  a  Reservoir. 
W89-12681  2H 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 

Food  and  Factors  in  the  Mortality  of  Whitefish 
Larvae  (Coregonus  sp.).  Example  of  Two  Lakes 
of  Different  Trophic  Status:  Lakes  Sarnen  and 
Hallwil,  Central  Switzerland  (Alimentation  et 
facteurs  de  mortalite  des  larves  de  coregones) 
(Coregonus  sp.)  Exemple  de  deux  lacs  de  ni- 
veaux  trophiques  differents:  les  lacs  de  Sarnen  et 
de  Hallwil  (Suisse  Centrale). 
W89-12925  2H 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 
INST.  OF  AQUATIC  SCIENCES. 

Polluted  Water  Renovation  for  Reuse:  Recent 
Biotechnological  Advances  Applicable  in  Hot 
Arid  Regions. 
W89-13140  5D 
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EMORY  UNIV.,  ATLANTA,  GA.  DEPT.  OF 
GEOLOGY. 

Toward  a  Model  for  Open-Basin  and  Closed- 
Basin    Deposition    in    Ancient    Lacustrine    Se- 
quences: the  Newark  Supergroup  (Triassic-Ju- 
rassic).  Eastern  North  America. 
W89-12375  2J 

ENGINEERING-SCIENCE,  FAIRFAX,  VA. 

Modeling  Thermal  Stratification  in  Transparent 

Adirondack  Lake. 

W89-13125  2H 

ENSR  CONTRUCTORS,  ACTON,  MA. 

On-Site  Alternatives  for  Treatment  and  Dispos- 
al. 
W89-12513  5D 


Textile  Wastes. 
W89-12525 


5D 


ENVTRO-TEST  LABS.,  EDMONTON 
(ALBERTA). 

Uptake  and  Biotransformation  of  6,7-Dimethyl- 
quinoline  and  6,8-Dimethylquinoline  by   Rain- 
bow Trout  (Salmo  gairdneri). 
W89-12766  5B 

ENVIRON  CORP.,  WASHINGTON,  DC. 

Estimating  Health  Risks  at  Hazardous  Waste 
Sites:  Decisions  and  Choices  Despite  Uncertain- 
ty- 
W89- 13207  5G 

ENVIRONMENT  CANADA,  LETHBRIDGE 
(ALBERTA).  EARTH  SCIENCES  DIV. 

Role  of  Seasonal  Salt  and  Water  Fluxes  in  the 

Genesis  of  Solonetzic  B  Horizons. 

W89- 12430  2G 

ENVIRONMENTAL  DEFENSE  FUND, 
WASHINGTON,  DC. 

How  Clean  is  Clean:  An  Environmentalist  Per- 
spective. 
W89-13204  so 

ENVIRONMENTAL  HEALTH 
DIRECTORATE,  OTTAWA  (ONTARIO). 

Control  of  Point-of-Use  Water  Treatment  De- 
vices in  Canada:  Legal  and  Practical  Consider- 
ations. 
W89- 13272  5G 

ENVIRONMENTAL  MONITORING  SYSTEMS 
LAB.,  CINCINNATI,  OH.  AQUATIC  BIOLOGY 
BRANCH. 

Effects  of  Pollution  on  Freshwater  Organisms. 
W89-12540  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
ATHENS,  GA. 

Application  of  Expert  Systems  Technology  in 

Water  Quality  Modeling. 

W89- 13080  7c 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CHICAGO,  IL.  REGION  V. 

Point-of-Use  and  Point-of-Entry  Treatment  De- 
vices  Used   at   Superfund   Sites  to   Remediate 
Contaminated  Drinking  Water. 
W89-13293  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  DRINKING  WATER 
RESEARCH  DIV. 

Controlling  Organics  with  GAC:  A  Cost  and 

Performance  Analysis. 

W89-12391  5F 

Effect  of  Preloading  on  the  Scale-Up  of  GAC 

Microcolumns. 

W89-12392  5F 

Microbiological  Studies  of  Granular  Activated 

Carbon  Point-of-Use  Systems. 

W89-13285  5F 


ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  ENVIRONMENTAL 
CRITERIA  AND  ASSESSMENT  OFFICE. 

Human  Health  Effects  Assays. 

W89-12544  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  OFFICE  OF  RESEARCH 
AND  DEVELOPMENT. 

Health  Studies  of  Aerobic  Heterotrophic  Bacte- 
ria Colonizing  Granular  Activated  Carbon  Sys- 
tems. 
W89- 13286  5p 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  RISK  REDUCTION 
ENGINEERING  LAB. 

Waste  Treatability  Tests  of  Spent  Solvent  and 

Other  Organic  Wastewaters. 

W89- 12299  so 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  WATER  ENGINEERING 
RESEARCH  LAB. 

Proceedings:  Conference  on  Point-of-Use  Treat- 
ment of  Drinking  Water. 
W89- 13269  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
DALLAS,  TX.  REGION  VI. 

Lake  and  Reservoir  Management. 

W89-12535  2H 

ENVIRONMENTAL  PROTECTION  AGENCY, 
GULF  BREEZE,  FL.  GULF  BREEZE 
ENVIRONMENTAL  RESEARCH  LAB. 

Hybridization   of  DNA    Probes   with   Whole- 
Community  Genome   for  Detection  of  Genes 
that  Encode  Microbial  Responses  to  Pollutants: 
mer  Genes  and  Hg(2  +  )  Resistance. 
W89- 12659  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC. 

Establishing  and  Meeting  Ground  Water  Protec- 
tion Goals  in  the  Superfund  Program. 
W89- 13200  5E 

Point-of-Entry    and    Point-of-Use    Devices    for 

Meeting  Drinking  Water  Standards. 

W89- 13270  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  PESTICIDES 
AND  TOXIC  SUBSTANCES. 

Regulatory  Requirements  for  Point-of-Use  Sys- 
tems. 
W89- 13271  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  TOXIC 
SUBSTANCES. 

Effects  of  Chemicals  on  Microorganisms. 
W89-12545  sc 

ENVIRONMENTAL  PROTECTION  SERVICE, 
BURLINGTON  (ONTARIO).  WASTE  WATER 
TECHNOLOGY  CENTRE. 

Heavy  Metal  Concentration  in  Halton  Region 
Soils:    An    Assessment    for    Future    Municipal 
Sludge  Utilization. 
W89- 12431  5E 

ENVIRONMENTAL  RESEARCH  LAB., 
NARRAGANSETT,  RI. 

Marine   Complex   Effluent   Toxicity    Program: 
Test  Sensitivity,  Repeatability  and  Relevance  to 
Receiving  Water  Toxicity. 
W89- 13028  5  a 

ENVIRONMENTAL  RESOURCES  LTD., 
LONDON  (ENGLAND). 

Safety  Assessment  of  Boron  in  Aquatic  and  Ter- 
restrial Environments. 
W89- 12842  sc 


EVERPURE,  INC.,  WESTMONT,  IL. 

Precoat  Carbon  Filters  as  Barriers  to  Incidental 

Microbial  Contamination. 

W89- 13284  5p 

FEDERAL  TRADE  COMMISSION, 
WASHINGTON,  DC. 

Federal  Trade  Commission  Regulation  of  Water 

Treatment  Devices. 

W89- 13276  jo 

FEDERATED  DEPT.  STORES  AND  ALLIED 
STORES  CORPORATION,  7  WEST  SEVENTH 
STREET,  CINCINNATI,  OH  45202. 

Thermal  Effects. 

W89-12538  5C 

FENG  CHIA  UNIV.,  TAICHUNG  (TAIWAN). 
DEPT.  OF  ENVIRONMENTAL  SCIENCE. 

Treatment    of   Vermicelli    Wastewater    by    an 

Acid-Tolerant  Starch-Degrading  Yeast. 

W89- 12666  so 

FERMENTATION  RESEARCH  INST., 
YATABE  (JAPAN). 

Removal  of  Dimethyl  Sulfide,  Methyl  Mercap- 
tan,  and  Hydrogen  Sulfide  by  Immobilized  Thio- 
bacillus  thioparus  TK-m. 
W89-12775  5D 

FINNISH  GAME  AND  FISHERIES 
RESEARCH  INST.,  HELSINKI.  FISHERIES 
DD7. 

Death  in  the  Sea:  A  Fisherman's  Perspective. 
W89- 12643  sc 

FLORIDA  INST.  OF  TECH.,  MELBOURNE. 
DEPT.  OF  OCEANOGRAPHY  AND  OCEAN 
ENGINEERING. 

Physical  and  Chemical  Behavior  of  Stabilized 
Sewage  Sludge  Blocks  in  Seawater. 
W89-12384  5E 

FLORIDA  STATE  DEPT.  OF 
ENVTRONMENTAL  REGULATION, 
TALLAHASSEE. 

Florida's   Funding   for  Contamination   Correc- 
tion. 
W89- 13291  5F 

FLORIDA  STATE  UNIV.,  TALLAHASSEE. 
DEPT.  OF  BIOLOGICAL  SCIENCE. 

Sediment,  Water  Level  and  Water  Temperature 
Characteristics  of  Florida  Bay's  Grass-Covered 
Mud  Banks. 
W89- 12362  2L 

FLORIDA  UNTV.,  GAINESVILLE.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING. 

Removal  of  Viruses  from  Tapwater  by  Fiber- 
glass Filters  Modified  with  a  Combination  of 
Cationic  Polymers. 
W89-12792  5F 

FLORIDA  UNTV.,  GAINESVILLE.  DEPT.  OF 
ENVTRONMENTAL  ENGINEERING 
SCTENCES. 

Analysis  of  the  Community  Structure  of  Plank- 
tonic    Ciliated    Protozoa    Relative    to   Trophic 
State  in  Florida  Lakes. 
W89- 12302  2H 

Evaluation   of  ATP   Photometer   for  Toxicity 

Testing  Using  Microtox  Luminescent  Bacterial 

Reagent. 

W89-12738  5D 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
FISHERDIS  AND  AQUACULTURE. 

Effects  of  Aquatic  Macrophytes  on  Benthic  Ma- 

croinvertebrates  in  Two  Florida  Lakes. 

W89- 12949  2H 
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FLORIDA  UNIV.,  GAINESVILLE.  DEFT.  OF 
FOOD  AND  RESOURCE  ECONOMICS. 

Economic  Analysis  of  Water  Hyacinth  Produc- 
tion and  Conversion  to  Methane:  The  Potential 
for  Lake  Restoration. 
W89-12762  2H 

FORDHAM  UNTV.,  ARMONK,  NY.  LOUIS 
CALDER  CONSERVATION  AND  ECOLOGY 
STUDY  CENTER. 

Experimental   Test   of  Nutrient   Limitation   in 

Freshwater  Picoplankton. 

W89-12662  2H 

FRAUNHOFER-INST.  FUER  TOXDIOLOGD2 
UND  AEROSOLFORSCHUNG,  HANOVER 
(GERMANY,  F.R.). 

Rapid  and  Quantitative  Pentafluorobenzoylation 
of  Nitrophenols  and  Other  Phenolic  Compounds 
in  Water  for  Gas-Chromatographic  Determina- 
tion with  Electron  Capture  Detection. 
W89- 12778  5  A 

FRESHWATER  BIOLOGICAL  ASSOCIATION, 
AMBLESIDE  (ENGLAND). 

Sedimentary   Record   of  Polycyclic   Aromatic 

and  Aliphatic  Hydrocarbons  in  the  Windermere 

Catchment. 

W89-12479  5B 

FRESHWATER  BIOLOGICAL  ASSOCIATION, 
WAREHAM  (ENGLAND).  RIVER  LAB. 

Prediction  of  Invertebrate  Communities  Using 

Stream  Measurements. 

W89-12914  2H 

GDANSK  UNIV.  (POLAND).  DEFT.  OF 
PLANT  ECOLOGY  AND  NATURE 
PROTECTION. 

Late-glacial  and  Early  Holocene  History  of  the 
Vegetation  in  the  Wolbrom  Area  (Selesian-Cra- 
covian  Upland,  S.  Poland). 
W89-13297  2H 

GENERAL  ELECTRIC  CO.,  FAIRFIELD,  CT. 

How  Clean  is  Clean:  The  Need  for  Action. 
W89- 13203  5G 

GENERAL  MOTORS  CORP.,  DETROIT,  MI. 

Large  User's  Perspective. 

W89-12845  5D 

GENEVA  UNTV.  (SWITZERLAND).  DEFT.  OF 
INORGANIC,  ANALYTICAL  AND  APPLIED 
CHEMISTRY. 

Physico-Chemical  Characteristics  of  a  Colloidal 
Iron  Phosphate  Species  Formed  at  the  Oxic- 
Anoxic  Interface  of  a  Eutrophic  Lake. 
W89-12400  2K 


GEO-MARFNE,  ESC,  PLANO,  TX. 

Wastewater  Collection. 
W89- 12506 


5D 


GEOLOGICAL  SURVEY,  ALBANY,  NY. 
WATER  RESOURCES  Drv. 

Hydrogeology    of  the   Croton-Ossining    Area, 

Westchester  County,  New  York. 

W89-13330  2F 

Estimation,  Analysis,  Sources,  and  Verification 
of  Consumptive  Water-Use  Data  in  the  Great 
Lakes-St.  Lawrence  River  Basin. 
W89-13331  6D 

Simulation  of  Changes  in  Stormwater  Quality  at 
Four  Potential  Flow-Attenuation  Sites  in  the 
Irondequoit  Creek  Watershed,  Monroe  County, 
New  York. 
W89-13332  5G 

GEOLOGICAL  SURVEY,  ALBUQUERQUE, 
NM.  WATER  RESOURCES  DIV. 

Geologic  and  Hydrologic  Data  for  the  Rustler 
Formation  Near  the  Waste  Isolation  Pilot  Plant, 
Southeastern  New  Mexico. 
W89-13348  2F 


Water  Resources  Activities  of  the  U.S.  Geologi- 
cal Survey  in  New  Mexico-Fiscal  Year  1988. 
W89-13367  7C 

Test  Well  SF-1A,  IB,  1C,  and  SF-2A,  2B,  2C, 

Santa  Fe  County,  New  Mexico. 

W89-13369  7B 

GEOLOGICAL  SURVEY,  ANCHORAGE,  AK. 
WATER  RESOURCES  DIV. 

Alaska  Index:  Streamflow,  Lake  Levels,  and 
Water  Quality  Records  to  September  30,  1988. 
W89-13378  ?C 

GEOLOGICAL  SURVEY,  AUSTIN,  TX. 
WATER  RESOURCES  DIV. 

Reassessment  of  the  Georgetown  Limestone  as  a 
Hydrogeologic  Unit  of  the  Edwards  Aquifer, 
Georgetown  Area,  Texas. 
W89-13345  2F 

GEOLOGICAL  SURVEY,  BOISE,  ID.  WATER 
RESOURCES  DIV. 

Hydraulic  Geometry  and  Sediment  Data  for  the 
South  Fork  Salmon  River,  Idaho,  1985-86. 
W89-13361  2J 

Water  Resources  of  the  Upper  Big  Wood  River 

Basins,  Idaho. 

W89-13389  2E 

GEOLOGICAL  SURVEY,  CARSON  CITY,  NV. 

Use  of  Aeromagnetic  Data  to  Define  Boundaries 

of  a  Carbonate-Rock  Aquifer  in  East-Central 

Nevada. 

W89-13362  2F 

Groundwater  Hydrology  and  Simulated  Effects 

of  Development  in  Smith  Creek  Valley,  A  Hy- 

drologically   Closed  Basin  in  Lander  County, 

Nevada. 

W89-13363  2F 

Groundwater  Quality  in  Douglas  County,  West- 
ern Nevada. 
W89-13364  2F 

Data  on  Groundwater  Quality,  Carson  Valley 
and    Topaz    Lake    Areas,    Douglas    County, 
Nevada,  For  Year  Ending  September  1986. 
W89-13365  2F 

GEOLOGICAL  SURVEY,  DENVER,  CO. 

Frequency  Distribution  for  Suspended  Sediment 

Loads. 

W89-12983  2J 

GEOLOGICAL  SURVEY,  DENVER,  CO. 
WATER  RESOURCES  DIV. 

Hydrologic  Data  for  Paleozoic  Rocks  in  the 
Upper  Colorado  River  Basin,  Colorado,  Utah, 
Wyoming,  and  Arizona. 
W89-13338  2F 

Hydrogeology     and     Simulated     Effects     of 
Groundwater  Development  on  an  Unconfined 
Aquifer  in  the  Closed  Basin  Division,  San  Luis 
Valley,  Colorado. 
W89-13339  2F 

Hydrogeologic  Characteristics  of  the  Valley-Fill 
Aquifer  in  the  Arkansas  River  Valley,  Pueblo 
County,  Colorado. 
W89-13370  7C 

Hydrogeologic  Characteristics  of  the  Valley-Fill 
Aquifer  in  the  Arkansas  River  Valley,  Crowley 
and  Otero  Counties,  Colorado. 
W89-13371  7C 

Hydrogeologic  Characteristics  of  the  Valley-Fill 

Aquifer  in  the  Arkansas  River  Valley,  Prowers, 

Colorado. 

W89-13372  7C 


GEOLOGICAL  SURVEY,  DORAVDLLE,  GA. 
WATER  RESOURCES  DIV. 

Low-Flow  Profiles  of  the  Upper  Chattahoochee 

River  and  Tributaries  in  Georgia. 

W89-13384  2F 

Low-Flow  Profiles  of  the  Coosa  River  and  Trib- 
utaries in  Georgia. 
W89-13385  2E 

Ethylene  Dibromide  (EDB)  Trends  in  the  Uppe.- 
Floridan  Aquifer,   Seminole  County,  Georgia, 
October  1981  to  November  1987. 
W89-13386  5B 

GEOLOGICAL  SURVEY,  HARRISBURG,  PA. 
WATER  RESOURCES  DIV. 

Water  Resources  Activities  of  the  U.S.  Geologi- 
cal Survey  in  Pennsylvania,  1988-89. 
W89-13368  7C 

GEOLOGICAL  SURVEY,  HARTFORD,  CT. 
WATER  RESOURCES  DIV. 

Use  of  Surface-Geophysical  Methods  to  Assess 

Riverbed  Scour  at  Bridge  Piers. 

W89- 13344  7B 

GEOLOGICAL  SURVEY,  HELENA,  MT. 
WATER  RESOURCES  DrV. 

Methods  for  Estimating  Monthly   Streamflow 

Characteristics   at   Ungaged   Sites   in   Western 

Montana. 

W89-13343  7B 

Water  Quality  Data  (October  1987  through  Sep- 
tember 1988)  and  Statistical  Summaries  (March 
1985  through  September  1988)  for  the  Clark 
Fork  and  Selected  Tributaries  from  Galen  to 
Missoula,  Montana. 
W89-13347  2K 

GEOLOGICAL  SURVEY,  IDAHO  FALLS,  ID. 
WATER  RESOURCES  DIV. 

Hydrological  and  Meteorological  Data  for  an 
Unsaturated  Zone  Study  Near  the  Radioactive 
Waste  Management  Complex,   Idaho  National 
Engineering  Laboratory,  Idaho-1985-86. 
W89-13373  5E 

Radionuclides  in  Groundwater  at  the  Idaho  Na- 
tional Engineering  Laboratory,  Idaho. 
W89-13377  5B 

GEOLOGICAL  SURVEY,  INDIANAPOLIS,  IN. 
WATER  RESOURCES  DIV. 

Evaluation  of  a  Watershed  Model  to  Simulate 
Sediment  Transport  in  a  Small  Agricultural  Wa- 
tershed in  Indiana. 
W89-13334  2J 

Preliminary  Analysis  of  the  Shallow  Ground- 
water System  in  the  Vicinity  of  the  Grand  Calu- 
met River/Indiana  Harbor  Canal,  Northwestern 
Indiana. 
W89-13376  2F 

GEOLOGICAL  SURVEY,  IOWA  CITY,  IA. 

Screening  of  Ground  Water  Samples  for  Vola- 
tile Organic  Compounds  Using  a  Portable  Gas 
Chromatograph. 
W89-12876  5A 

GEOLOGICAL  SURVEY,  LITTLE  ROCK,  AR. 
WATER  RESOURCES  DIV. 

Water   Level   Maps   of  the   Mississippi   River 

Valley  Alluvial  Aquifer  in  Eastern  Arkansas, 

1986. 

W89-13351  7C 
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GEOLOGICAL  SURVEY,  MALVERN,  PA 
WATER  RESOURCES  DIV. 

Selected  Groundwater  Data,  Chester  County, 

Pennsylvania. 

W89- 13374  2F 

GEOLOGICAL  SURVEY,  MENLO  PARK  CA 
WATER  RESOURCES  DIV. 

Transport  of  Microspheres  and  Indigenous  Bac- 
teria through  a  Sandy  Aquifer:  Results  of  Natu- 
ral-and  Forced-Gradient  Tracer  Experiments 
W89- 12380  '5B 

Trace  Metal  Associations  in  the  Water  Column 

of  South  San  Francisco  Bay.  California 

W89- 12605  5A 

GEOLOGICAL  SURVEY,  MIAMI,  FL.  WATER 
RESOURCES  DIV. 

Subsurface  Storage  of  Liquids  in  the  Floridan 

Aquifer  System  in  South  Florida. 

W89-13375  5E 

GEOLOGICAL  SURVEY,  NASHVILLE,  TN 
WATER  RESOURCES  DIV. 

Investigation  of  Shallow  Groundwater  Contami- 
nation   Near    East    Fork    Poplar    Creek,    Oak 
Ridge,  Tennessee. 
W89-13329  5B 

Construction,  Geologic,  and  Groundwater  Data 
for  Observation  Wells  Near  the  Shelby  County 
Landfill,  Memphis,  Tennessee. 
W89- 13335  2F 

GEOLOGICAL  SURVEY,  OKLAHOMA  CITY 
OK.  WATER  RESOURCES  DIV. 

Geohydrology  of  the  Alluvium  and  Terrace  De- 
posits of  the  North  Canadian  River  From  Okla- 

l1,?™,3  ?ty  to  Eufaula  Lake,  Central  Oklahoma. 
W89-13341  2F 

GEOLOGICAL  SURVEY,  ORLANDO,  FL 
WATER  RESOURCES  DIV. 

Artificial    Recharge   of  Groundwater   and    Its 

Role  in  Water  Management 

W89-13145  4B 

GEOLOGICAL  SURVEY,  PORTLAND,  OR 
WATER  RESOURCES  DIV. 

Quality  of  Bottom  Material  and  Elutriates  in  the 

Lower    Willamette    River,    Portland    Harbor 

Oregon. 

W89-13336  5B 

Vertical  Distribution  of  Selected  Trace  Metals 
and  Organic  Compounds  in  Sediments  of  the 
Proposed  Lower  Columbia  River  Export  Chan- 
nel, Oregon,  1984. 
W89-13337  5B 

GEOLOGICAL  SURVEY,  RALEIGH,  NC 
WATER  RESOURCES  DIV. 

Effects  of  Land  Use  on  the  Water  Quality  and 
Biota  of  Three  Streams  in  the  Piedmont  Prov- 
ince of  North  Carolina. 
W89-13013  5B 

GEOLOGICAL  SURVEY,  RESTON,  VA. 

Speciation  and  Equilibrium  Relations  of  Soluble 
Aluminum  in  a  Headwater  Stream  at  Base  Flow 
and  During  Rain  Events. 
W89-12991  5B 

Oxygen-isotope  Composition  of  Ground  Water 
and  Secondary  Minerals  in  Columbia  Plateau 
Basalts:  Implications  for  the  Paleohydroloev  of 
the  Pasco  Basin. 
W89-13183  2F 

Debris  Flows  and   Hyperconcentrated   Floods 

w?nn^,I,ncWasatch  Front-  Utah>  1983  ^d  1984. 
wsy-13195  2j 


GEOLOGICAL  SURVEY,  RESTON   VA 
WATER  RESOURCES  DIV. 

Evaluation  of  the  State  Water  Resources  Re- 
search Institutes. 
W89-13012  9D 

Manganese  Inhibition  of  Microbial  Iron  Reduc- 
tion in  Anaerobic  Sediments 
W89- 13029  2K 

Bibliography  of  Water-Resources  Investigations 
Reports    Published    by    the   U.    S.    Geological 
Survey  from  1971  through  1982 
W89-13380  loc 

National    Water    Summary    1986-Hydrological 

Conditions  and  Groundwater  Qualitv 

W89- 13395  y  5B 

GEOLOGICAL  SURVEY,  SACRAMENTO,  CA 
WATER  RESOURCES  DIV. 

Sources  and  Concentrations  of  Dissolved  Solids 

and  Selenium  in  the  San  Joaquin  River  and  its 

Tributaries,  California,  October  1985  to  March 

1987. 

W89-13327  5B 

Trace  Elements  in  Bed  Sediments  of  the  San 
Joaquin  River  and  its  Tributary  Streams,  Cali- 
fornia, 1985. 
W89- 13342  5B 

Use  of  Stable  Carbon  and  Nitrogen  Isotopes  to 
Trace  the  Larval  Striped  Bass  Food  Chain  in  the 
Sacramento-San    Joaquin    Estuary,    California 
April  to  September  1985. 
W89- 13349  gI 

GEOLOGICAL  SURVEY,  SALT  LAKE  CITY 
UT.  WATER  RESOURCES  DIV. 

Water-Resources  Activities  in  Utah  by  the  U  S 
Geological  Survey,  July  1,  1987,  to  September 
30,  1988. 
W89- 13326  7C 

GEOLOGICAL  SURVEY,  SAN  JUAN,  PR. 

Horizontal  Anisotropy  of  the  Principal  Ground- 
Water  Flow  Zone  in  the  Salinas  Alluvial  Fan, 
Puerto  Rico. 
W89-13163  2F 

GEOLOGICAL  SURVEY,  STENNIS  SPACE 
CENTER,  MS.  WATER  RESOURCES  DIV 

Operating    Manual    for    the    U.S.    Geological 
Survey    Minimonitor,    1988    Revised    Edition 
Punched-Paper-Tape  Model. 
W89-13333  7B 

Operating  Manual  for  the  R200  Downhole  Re- 
corder with  Tandy  102  Retriever 
W89- 13346  7B 

GEOLOGICAL  SURVEY,  TACOMA,  WA 
WATER  RESOURCES  DIV. 

Well  Data,  Surface-Water  Discharge,  and  Ni- 
trate Concentrations,  February  1986--September 

llll'^J^  of  the  Pasco  Basin'  Washington. 
w»y-i3340  4£ 

GEOLOGICAL  SURVEY,  TALLAHASSEE,  FL 
WATER  RESOURCES  DIV. 

Evaluation  of  Methodology  for  Delineation  of 
Protection  Zones  Around  Public-Supply  Wells 
in  West-Central  Florida. 
W89-13350  2F 

Water  Resources  Activities  in  Florida,  1988-89. 
W89- 13358  7p 


Hydraulic    Data    for    Shallow    Open-Channel 

Flow  in  a  High-Gradient  Flume  with  Large  Bed 

Material. 

W89- 13387  2E 
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GEOLOGICAL  SURVEY,  TAMPA,  FL. 

Circular  Convection  During  Subsurface  Injec- 
tion of  Liquid  Waste,  St.  Petersburg,  Florida. 

Approach  to  the  Field  Study  of  Hydraulic  Gra- 
dients in  Variable-Salinity  Ground  Water 
W89-13168  2F 


GEOLOGICAL  SURVEY,  TAMPA,  FL.  WATER 
RESOURCES  DIV. 

Simulation  of  Steady-State  Groundwater  Move- 
ment and  Spring  Flow  in  the  Upper  Floridan 
Aquifer  of  Coastal  Citrus  and  Hernando  Coun- 
ties, Florida. 
W89- 13324  2F 

GEOLOGICAL  SURVEY,  TOWSON   MD 
WATER  RESOURCES  DIV. 

Cost-Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  Maryland,  Delaware,  and  the  District  of 
Columbia. 
W89- 13328  7A 

Groundwater  Quality  Assessment  of  the  Del- 
marva  Peninsula,  Delaware,  Maryland,  and  Vir- 
ginia-Analysis of  Available  Water  Quality  Data 
Through  1987. 
W89- 13366  2F 

GEOLOGICAL  SURVEY,  TRENTON  NJ 
WATER  RESOURCES  DIV. 

Hydrologic    Data:    South    Branch    Casselman 
River,  Garrett  County,  and  Marsh  Run,  Wash- 
ington County,  Maryland. 
W89- 13379  7C 

GEOLOGICAL  SURVEY,  TUCSON,  AZ 
WATER  RESOURCES  DIV. 

Floods  of  October  1983  in  Southeastern  Arizo- 


W89-13388 
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GEOLOGICAL  SURVEY,  TUSCALOOSA,  AL 
WATER  RESOURCES  DIV. 

Geohydrology    and    Susceptibility    of    Major 
Aquifers  to  Surface  Contamination  in  Alabama 
Area  4. 
W89-13325  5B 

GEORGIA  INST.  OF  TECH.,  ATLANTA 
ENERGY  AND  MATERIAL  SCTENCES  LAB. 

Lifetime  Studies  and  Optimization  for  Aft-Treat- 
ed Electrodialysis  Membranes. 
W89-13356  5D 

GEORGIA  INST.  OF  TECH.,  ATLANTA 
SCHOOL  OF  CTVTL  ENGINEERING. 

Semianalytic    Boundary    Element    Solution    of 

Groundwater  Seepage  Problems. 

W89- 12976  2F 
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Fish  Population  Dynamics  in  the  River  Frome, 

Dorset. 

W89-12916  2H 
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Chaos  in  Rainfall. 
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Rural  Nicaragua. 
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INSTYTUT  RYBACTWA  SRODLADOWEGO, 
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ICHTHYOLOGY. 

Effect  of  Heated-Water  Discharge  in  the  Konin 
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Long-term  and  Seasonal  Changes  in  the  Primary 
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in  the  Gills  of  Bluegill  Lepomis  macrochirus 
W89- 12739  5C 

KENT  STATE  UNIV.,  OH.  DEPT.  OF 
GEOLOGY. 

Lime  Sludge  Stabilization  of  Sand  for  Capping 

Sanitary  Landfills. 

W89-13196  5E 

KENYA  MARINE  AND  FISHERIES 
RESEARCH  INST.,  KISUMU.  KISUMU  LAB. 

Observations  on  Blue-green  Algal  Blooms  in  the 
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STANTSIIA  (URSR). 

Type  Classification  of  Brackish   Waters  on  a 
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Detection  of  DNA  Damaging  Substances  which 

May    Occur    in    Chlorinated    and    Ozonated 

Waters. 

W89- 13064  5A 

KYOTO  UNIV.,  OTSU  (JAPAN).  OTSU 
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Danish  Rural  Population. 
W89-12368  5F 

LAVALIN,  INC.,  MONTREAL  (QUEBEC). 
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Bed  Reactor. 
W89- 12300  5G 


Induction  Pattern  of  Liver  Microsomal  Alkoxyr- 
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Methods. 

W89-12507  5D 

MARYLAND  UNTV.,  SOLOMONS. 
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Seasonal    Biotransformation    of    Naphthalene, 
Phenanthrene,  and  Benzo(a)pyrene  in  Surficial 
Estuarine  Sediments. 
W89- 12651  5B 

MAX-PLANCK-INST.  FUER  LIMNOLOGIE 
ZU  PLOEN  (GERMANY,  F.R.).  ABT. 
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Type-Ill  Distribution. 

W89-12411  2E 

Degradation  of  Polyelectrolytes  in  the  Environ- 
ment: Insights  Provided  by  Size  Exclusion  Chro- 
matography Measurements. 
W89- 13062  5D 

MCGILL  UNTV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  GEOGRAPHY. 

Influence  of  Water  Table  Levels  on  Methane 

and  Carbon  Dioxide  Emissions  from  Peatland 

Soils. 

W89-12455  2G 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  CHEMICAL  ENGINEERING. 

Comparison  of  the  Biosorption  and  Desorption 
of  Hazardous  Organic  Pollutants  by  Live  and 
Dead  Biomass. 
W89-12860  5B 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  GEOLOGY. 

Carbon  Isotopes  and  Fatty  Acids  Analysis  of  the 

Sediments   of   Negro    Harbour,    Nova    Scotia, 

Canada. 

W89-12604  2J 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  MATERIALS  SCIENCE  AND 
ENGINEERING. 

Evaluation  of  the  CIC  Model  of  210Pb  Dating 

of  Sediments. 

W89-13116  7B 

MEDIZINISCHE  AKADEMIE  'CARL  GUSTAV 
CARUS'  DRESDEN  (GERMAN  D.R.).  INST. 
FUER  ALLGEMETNE  UND  KOMMUNALE 
HYGIENE. 

Viruses  in  River  Water  and  Health  Risk  Assess- 
ment. 
W89-12781  5B 
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MEIDENSHA  CORP.,  TOKYO  (JAPAN) 
DEVELOPMENT  DIV. 

Evaluation  of  Settleability  of  Activated  Sludge 

Using  a  Sludge  Settling  Analyzer. 

W89- 12490  5D 

MELBOURNE  AND  METROPOLITAN 
BOARD  OF  WORKS  (AUSTRALIA). 
INVESTIGATION  AND  RESEARCH  BRANCH. 

Recreational  Use  Considerations  of  the  Sugar- 
loaf  Reservoir  (Melbourne,  Australia) 
W89-12238  6D 

MEMORIAL  UNIV.  OF  NEWFOUNDLAND 
ST.  JOHN'S.  DEFT.  OF  BIOLOGY. 

Bacteriological   Water  Quality  of  a  Multi-Use 
Catchment  Basin  on  the  Avalon  Peninsula,  New- 
foundland. 
W89- 12477  4C 

METCALF  AND  EDDY,  INC.,  WAKEFIELD 
MA. 

Sludge  Treatment,  Utilization,  and  Disposal 
W89-12512  5D 

METEOROLOGICAL  OFFICE,  BRACKNELL 
(ENGLAND).  DYNAMICAL  CLIMATOLOGY 
BRANCH. 

Modeling  Climate  Change:  An  Assessment  of 
Sea  Ice  and  Surface  Albedo  Feedbacks 
W89-13119  2A 

METROPOLITAN  SANITARY  DISTRICT  OF 
GREATER  CHICAGO,  IL. 

Complex    Operation    of    TARP    Mainstream 

System  Simplified  by  Computer  Controls 

W89- 12397  5D 

METROPOLITAN  SANITARY  DISTRICT  OF 
GREATER  CHICAGO,  IL.  DEFT.  OF 
RESEARCH  AND  DEVELOPMENT. 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  I.  Effects 
on  Chemical  Composition. 
W89-12178  5E 

Application    of    Sewage    Sludge    and  Other 

Amendments  to  Coal  Refuse  Material:  II.  Ef- 
fects on  Revegetation. 

W89-12179  5E 

Application    of    Sewage    Sludge    and    Other 
Amendments  to  Coal  Refuse  Material:  III.  Ef- 
fects on  Percolate  Water  Composition 
W89-12180  5E 

METROPOLITAN  WATER  RECLAMATION 
DISTRICT  OF  GREATER  CHICAGO,  IL 
CALUMET  WATER  RECLAMATION  PLANT. 

Which  Way  to  Control  Pump  Stations 

W89- 12248  5D 

MIAMI  UNIV.,  OXFORD,  OH.  HUGHES 
LABS. 

Limitations  of  the  Iodometric  Determination  of 

Ozone. 

W89- 12696  7B 

MIAMI  UNIV.,  OXFORD,  OH.  SCHOOL  OF 
INTERDISCIPLINARY  STUDIES. 

Geochemical    Processes   in    the    Lake    Fryxell 

Basin  (Victoria  Land,  Antarctica) 

W89-12558  JH 

MICHIGAN  STATE  UNTV.,  HICKORY 
CORNERS.  W.K.  KELLOGG  BIOLOGICAL 
STATION. 

Bacteria]    Metabolism    of    Algal    Extracellular 

Carbon. 

W89-12315  2H 

MICHIGAN  TECHNOLOGICAL  UNIV 
HOUGHTON.  DEPT.  OF  CIVIL 
ENGINEERING. 

Predicting  Gas-Phase  Adsorption  Equilibria  of 

Volatile  Organics  and  Humidity 

W89-12617  5F 


MICHIGAN  TECHNOLOGICAL  UNIV 
HOUGHTON.  DEPT.  OF  GEOLOGY  AND 
GEOLOGICAL  ENGINEERING. 

Updating     Random     Hydraulic     Conductivity 

Fields:  A  Two-Step  Procedure. 

W89- 13002  2F 

MILLIKEN  CHAPMAN  RESEARCH  GROUP 
INC.,  LITTLETON,  CO. 

Water  Resources  Management  in  Arid  Climates 
W89-13148  6A 

MINISTRY  OF  PUBLIC  HEALTH,  SAFAT 
(KUWAIT).  ENVIRONMENT  PROTECTION 
DEPT. 

Health  Considerations  in  Using  Treated  Industri- 
al and  Municipal  Effluents  for  Irrigation 
W89-13142  3C 

Environmental  Policies  at  the  National  and  Re- 
gional  Levels:   The   Role  of  EPC,   GCC  and 
ROPME. 
W89-13152  6E 

MINISTRY  OF  TRANSPORT  AND  PUBLIC 
WORKS,  THE  HAGUE  (NETHERLANDS) 
TIDAL  WATERS  DIV. 

Active    Management    of   an    Artificial    Rocky 

Coast. 

W89- 12945  2L 

MINNESOTA  UNIV.,  DULUTH.  DEPT  OF 
CHEMISTRY. 

Analysis  of  Inorganic  and  Organic  Chloramines: 
Derivatization  with  2-Mercaptobenzothiazole 
W89-12388  '5F 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT 
OF  CIVIL  AND  MINERAL  ENGINEERING. 

Model  for  the  Estimation  of  Convective  Ex- 
change in  the  Littoral  Region  of  a  Shallow  Lake 
During  Cooling. 
W89- 12306  2H 

Using  a  Microporous  Hollow-Fiber  Membrane 

to  Separate  VOCs  from  Water 

W89-12395  5F 

Export  of  Dissolved  Organic  Carbon  and  Acidi- 
ty from  Peatlands. 
W89-12988  2H 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT 
OF  SOIL  SCIENCE. 

Analysis     of     Hydrogeologic      Sensitivity     in 

Winona  County,  Minnesota. 

W89- 12476  5B 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT  OF 
FISHERIES  AND  WILDLIFE. 

Growth  and  Competition  Between  Potamogeton 
pectinatus    L.    and    Myriophyllum   exalbescens 
Fern,  in  Experimental  Ecosystems. 
W89- 12932  2H 

MINNESOTA  UNTV.,  ST.  PAUL.  DEPT  OF 
SOIL  SCIENCE. 

Water  Transfer  through  Cotton  Plants  Connect- 
ing Soil  Regions  of  Differing  Water  Potential 
W89-12353  21 

MISSISSIPPI  STATE  UNIV.,  MISSISSIPPI 
STATE.  DEPT.  OF  WILDLIFE  AND 
FISHERIES. 

Glimmer  of  Hope  for  Stream  Fisheries  in  Missis- 
sippi. 
W89- 12746  gI 

MISSOURI  UNTV.-COLUMBIA.  DEPT  OF 
CIVIL  ENGINEERING. 

Post-Audit  Study  of  Dieldrin  Bioconcentration 

Model. 

W89- 12623  5B 


MONASH  UNIV.,  CLAYTON  (AUSTRALIA) 
DEPT.  OF  CHEMICAL  ENGINEERING. 

Experimental  and  Theoretical  Studies  of  Sulfide 

Generation  in  Sewerage  Systems. 

W89- 13053  5D 

MONASH  UNIV.,  CLAYTON  (AUSTRALIA) 
DEPT.  OF  ZOOLOGY. 

Vertical  Distributions  of  a  Planktonic  Harpacti- 
coid  and  a  Calanoid  (Copepoda)  in  a  Meromictic 
Antarctic  Lake. 
W89-12564  2H 

Colonization     of     Experimentally      Disturbed 
Patches  by  Stream  Macroinvertebrates  in  the 
Acheron  River,  Victoria. 
W89- 13004  2H 

MONENCO  CONSULTANTS  LTD., 
MONTREAL  (QUEBEC). 

Kaplan  and  Propeller  Turbine  Setting. 
W89- 12406 


8C 

MONTANA  STATE  UNIV.,  BOZEMAN   DEPT 
OF  BIOLOGY. 

Photon    Dependence    of    Inorganic    Nitrogen 
Transport  by  Phytoplankton  in  Perennially  Ice- 
covered  Antarctic  Lakes. 
W89-12561  2H 

MONTANA  STATE  UNIV.,  BOZEMAN   DEPT 
OF  PLANT  AND  SOIL  SCIENCE. 

Conservation  and  Storage  of  Snowmelt  in  Stub- 
ble Land  and  Fallow  under  Alternative  Fallow- 
Strip  Cropping  Management  in  Montana 
W89- 12342  3F 

Effects  of  Climate  on  Potential  Soil  Water  Gain 
from  Snowmelt  in  Stubble  and  Fallow  Fields 
W89- 12343  3p 

MONTANA  UNTV.,  MISSOULA.  GORDON 
ENVIRONMENTAL  STUDIES  LAB. 

Environmental  Fate  of  Picloram  Used  for  Road- 
side Weed  Control. 
W89-12182  5B 

MONTANA  UNIV.,  MISSOULA.  SCHOOL  OF 
FORESTRY. 

Testing   a  Theoretical   Climate-Soil-Leaf  Area 
Hydrologic  Equilibrium  of  Forests  Using  Satel- 
lite Data  and  Ecosystem  Simulation. 
W89-12339  21 

MONTREAL  UNTV.  (QUEBEC).  DEPT  OF 
CHEMISTRY. 

Characterization  of  Indirect  Photometry  for  the 
Determination  of  Inorganic  Anions  in  Natural 
Water  by  Ion  Chromatography. 
W89-12611  5A 

MONTREAL  UNTV.  (QUEBEC).  INST 
BOTANIQUE. 

Ecological  Analysis  of  Disturbed  Riverbanks  in 

the  Montreal  Area  of  Quebec. 

W89-13015  2H 

MOSCOW  STATE  UNIV.  (USSR). 
Characteristics  in  the  Formation  of  Micrometal 
Elements  in  Mussels  under  Aquaculture  Condi- 
tions (Nekotoye  Osobennosti  Formirovaniya 
Mikroelementogo  Sostava  Mollyuskov  V  Yslo- 
viyakh  Akvakul'tury). 
W89-12282  5B 

MOUNT  ALLISON  UNIV.,  SACKVILLE  (NEW 
BRUNSWICK).  DEPT.  OF  BIOLOGY. 

Formation   of  Phenol-Protein   Complexes   and 

Their  Use  by  Two  Stream  Invertebrates. 

W89- 12322  2H 
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Adsorption  of  Three  Amino  Acids  to  Biofilms 
on  Glass-Beads. 


W89-13176 


2H 


MURRAY-DARLING  FRESHWATER 
RESEARCH  CENTRE,  ALBURY 
(AUSTRALIA). 

Organic  Matter  Degradation  and  Nutrient  Re- 
generation in  Australian  Freshwaters:  I.  Meth- 
ods for  Exoenzyme  Assays  in  Turbid  Aquatic 
Environments. 
W89-13174  7B 

MURRAY  STATE  UNTV.,  KY.  DEFT.  OF 
BIOLOGICAL  SCIENCES. 

Seasonal  Variations  in  Orthophosphate  and  Inor- 
ganic Nitrogen  in  a  Western  Kentucky  Cypress 
Swamp  (Murphy's  Pond). 
W89-12710  2H 

MUSEUME  NATIONAL  D'HISTOIRE 
NATURELLE,  DINARD  (FRANCE).  LAB. 
MARITIME. 

Tidal  Power  and  the  Aquatic  Environment  (En- 

ergie  Maremotrice  et  Environnement  Aquati- 

que). 

W89-13191  6G 

MYSORE  UNTV.  (INDIA).  DEFT.  OF 
BOTANY. 

Seasonal  Changes  in  Phytoplankton  Communi- 
ties in  a  Fresh  Water  Pond  at  Dharwar,  Karna- 
tak  State,  India. 
W89-12969  2H 

NAGANO  RESEARCH  INST.  FOR  HEALTH 
AND  POLLUTION  (JAPAN). 

Capillary  Gas  Chromatographic-Mass  Spectro- 
metric   Determination   of   Acid   Herbicides   in 
Soils  and  Sediments. 
W89-12613  5A 

NAGOYA  UNTV.  (JAPAN).  WATER 
RESEARCH  INST. 

Inorganic  Carbon  and  Ammonium  Uptake  by 
Phytoplankton  in  Nitrogen  Depleted  Waters  in 
Lake  Suwa.   . 
W89-12327  2H 


NAHtOBI  UNTV.  (KENYA).  DEFT.  OF 
CHEMISTRY. 

Distribution  of  Cr,  Pb,  Cd,  Zn,  Fe  and  Mn  in 
Lake  Victoria  Sediments,  East  Africa. 
W89-12441  5B 

NANCY-1  UNTV.  (FRANCE).  FACULTE  DE 
PHARMACTE. 

Comparison  of  Two  Methods  for  Virus  Recov- 
ery from  Mussels  and  Oysters. 
W89-12826  5A 

Impact  of  Wastewater  Treatment  on  Helminth 

Eggs. 

W89-12827  5D 

Helminth  Eggs  in  Marine  and  River  Sediments. 
W89-12852  5B 

NAPLES  UNTV.  (ITALY).  DIPT.  GENETICA, 
BIOLOGIA  GENERALE  E  MOLECOLARE. 

Effects  of  Organic  Enrichment  on  Meiofauna:  A 

Laboratory  Study. 

W89-12646  5G 


NAPRAVLENIE  NAUCHNO- 
TEKHNOLOGIHNI  IZSLEDVANHA  PRI 
KOMPLEKSNIIA  NAUCHNO- 
IZSLEDOVATELSKI  I  PROEKTANTSKI 
INSTTTUT  PO  BLAGOUSTROISTVA  I 
KOMUNALNO  STOPANSTVO,  1618  SOFIA 
(BULGARIA). 
Use  of  Water  Test-Organisms  in  Waste-Derived 
Aluminum  Sulfate  Toxicity  Studies  in  View  of 
Its  Utilization  as  a  Coagulant  in  Waste  Water 
Treatment  (Izpalzvane  ha  Vodni  Test-Obekti  pri 
Isledrane   Toksichnostta   na   Alumimev   Sulfat, 
Polychen  ot  Otpad  Chni  Produkti,  s  Ogled  Prila- 
ganeto  mi  Kato  Koagulant  Priprechistvane  ha 
Otpad'  Rdni  Vodi)(in  Bulgarian). 
W89-12260  5A 

NATIONAL  AUDUBON  SOCIETY, 
TA VERNIER,  FL.  RESEARCH  DEFT. 

Experimental  Evidence  for  Nutrient  Limitation 
of  Seagrass  Growth  in  a  Tropical  Estuary  with 
Restricted  Circulation. 
W89-12360  2L 

NATIONAL  BACTERIOLOGICAL  LAB., 
STOCKHOLM  (SWEDEN). 

Outbreak  of  Giardiasis  and  Amoebiasis  at  a  Ski 

Resort  in  Sweden. 

W89-1280O  5F 

NATIONAL  BOARD  OF  WATERS,  HELSINKI 
(FINLAND).  WATER  RESEARCH  INST. 

Simulation  of  Soil  Frost  Depth  and  Effect  on 

Runoff. 

W89-12195  2E 

NATIONAL  BOTANICAL  RESEARCH  INST., 
LUCKNOW  (INDIA). 

Effect  of  Linear  Alkyl  Benzene  Sulphonate  on 
Germination  of  Spores  of  the  Aquatic  Fern  Cer- 
atopteris  thalictroides. 
W89-12737  5C 

NATIONAL  FISHERIES  CONTAMINANT 
RESEARCH  CENTER,  COLUMBIA,  MO. 

Multiple  Testing  Approach  for  Hazard  Evalua- 
tion of  Complex  Mixtures  in  the  Aquatic  Envi- 
ronment: The  Use  of  Diesel  Oil  as  a  Model. 
W89-13156  5A 

NATIONAL  FISHERIES  RESEARCH 
CENTER,  LA  CROSSE,  WI. 

Seasonal  Reproductive  Development  of  Lampsi- 
lis  cardium,  Amblema  plicata  plicata,  and  Pota- 
milus    alatus    (Pelecypoda:    Unionidae)    in   the 
Upper  Mississippi  River. 
W89-12955  2H 

NATIONAL  HYDROLOGY  RESEARCH  INST., 
SASKATOON  (SASKATCHEWAN). 

Boron  and  Salinity  Survey  of  Irrigation  Projects 
and   the   Boron   Adsorption   Characteristics  of 
Some  Saskatchewan  Soils. 
W89-12434  2K 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  IBARAKT  (JAPAN). 
ENVIRONMENTAL  BIOLOGY  DrV. 

Primary    Production    of    Phytoplankton    and 
Standing  Crops  of  Zooplankton  and  Zoobenthos 
in  Hypertrophic  Lake  Teganuma. 
W89-12317  2H 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  TSUKUBA  (JAPAN). 

Effects  of  Cu,  Cd  and  Zn  on  Photosynthesis  of 

Freshwater  Benthic  Algae. 

W89-12754  5C 

NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  TSUKUBA  (JAPAN). 
ENVIRONMENTAL  BIOLOGY  DIV. 

Dynamics  of  Zooplankton  Community  in  Enclo- 
sures of  Different  Types  in  a  Shallow  Eutrophic 
Lake. 
W89-12325  2H 


Interrelations  between  Blue-Green  Algae  and 
Zooplankton  in  Eutrophic  Lakes:  A  Review. 
W89-12328  2H 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
BELLVILLE  (SOUTH  AFRICA).  CAPE 
REGIONAL  LAB. 

Practical  Odour  Nuisance  Gauging:  Two  Case 
Studies  of  Objective  Odour  Quantification   in 
Agriculture  and  Industry. 
W89- 13083  5  A 

NATIONAL  INST.  OF  OCEANOGRAPHY, 
PANAJI  (INDIA). 

Preliminary    Study   of  Anaerobic   Thiosulfate- 

Oxidizing  Bacteria  as  Denitrifiers  in  the  Arabian 

Sea. 

W89- 13031  2L 

NATIONAL  MARINE  FISHERIES  SERVICE, 
AUKE  BAY,  AK.  AUKE  BAY  LAB. 

Tributyltin  in  Bay  Mussels  (Mytilus  edulis)  of 
the  Pacific  Coast  of  the  United  States. 
W89-12758  5B 

Sensitivity     Differences     Between     Eggs     and 
Larvae  of  Walleye  Pollock  (Theragra  chalco- 
gramma)  to  Hydrocarbons. 
W89- 13042  5C 

NATIONAL  MARINE  FISHERIES  SERVICE, 
HIGHLANDS,  NJ.  SANDY  HOOK  LAB. 

Algal  Assay  of  Relative  Abundance  of  Phyto- 
plankton Nutrients  in  Northeast  United  States 
Coastal  and  Shelf  Waters. 
W89-12865  5B 

NATIONAL  MARINE  FISHERIES  SERVICE, 
SEATTLE,  WA.  NORTHWEST  AND  ALASKA 
FISHERIES  CENTER. 

Formation  and  Persistence  of  Benzo(a)pyrene- 
diolepoxide-DNA  Adducts  in  Liver  of  English 
Sole  (Parophrys  vetulus). 
W89-12295  5C 

Preliminary  Study  of  Idiopathic  Lesions  in  the 
Dungeness  Crab,  Cancer  magister.from  Rowan 
Bay,  Alaska. 
W89- 13043  5C 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  SEATTLE,  WA.  PACIFIC 
MARINE  ENVIRONMENTAL  LAB. 

Estuarine  Transport  of  Trace  Metals  in  a  Buoy- 
ant Riverine  Plume. 
W89- 12602  5B 

NATIONAL  SANITATION  FOUNDATION, 
ANN  ARBOR,  MI. 

NSF's  Listing  Program  for  POU/POE  DWTUs. 
W89-13278  5F 

Monitoring    and    Maintenance    Programs    for 

POU/POE. 

W89- 13292  5F 

NATIONAL  SWEDISH  ENVIRONMENTAL 
PROTECTION  BOARD,  UPPSALA  (SWEDEN). 
ENVIRONMENTAL  QUALITY  LAB. 

Background  Yield  of  Phosphorus  from  Drainage 
Area  and  Atmosphere:  An  Empirical  Approach. 
W89-12576  5B 

Classification  and  Ordination  of  Profundal  Ma- 
croinvertebrate  Communities  in  Nutrient  Poor, 
Oligo-Mesohumic  Lakes  in  Relation  to  Environ- 
mental Data. 
W89-12678  2H 

Long-Term  Growth  Oscillations  of  Pontoporeia 
affinis   Lindstrom   (Crustacea:    Amphipoda)   in 
Lake  Malaren. 
W89-12685  2H 
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NATIONAL  WATER  RESEARCH  INST , 
BURLINGTON  (ONTARIO). 

Protein  Synthesis:  A  Measure  of  Growth  for 

Lake  Plankton. 

W89-12312  2H 

Remedial  Investigation  of  an  Organically  Pollut- 
ed Outwash  Aquifer. 
W89-12875  5G 

Geochemistry  of  Sediments  in  the  Back  Bay  and 
Yellowknife  Bay  of  the  Great  Slave  Lake 
W89-13113  5B 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  LAKES 
RESEARCH  BRANCH. 

Distribution,    Redistribution,    and    Geochrono- 
logy   of  Polychlorinated    Biphenyl    Congeners 
and  Other  Chlorinated  Hydrocarbons  in  Lake 
Ontario  Sediments. 
W89-12389  5B 

Environmental    Hazard    of    Eight    Chemicals 

Present  in  the  Rhine  River. 

W89-13058  5A 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  SHORE 
PROCESSES  SECTION. 

Rapid   Toxicity   Assessment   of  Water-Soluble 
and  Water-Insoluble  Chemicals  Using  a  Modi- 
fied Agar  Plate  Method. 
W89-12486  5A 

NAUCHNO-ISSLEDOVATEL'SKI  INST. 
ELECTROIONNOI  TECHNOLOGII. 

Ionometric  Determination  of  Chlorine  Ions  in 
Desalted  Water  (Ionometricheskoe  Opredelenie 
Ionov  Khlora  v  Obessolennoi  Vode) 
W89-12714  5F 

NEBRASKA  UNTV.-LINCOLN.  CENTER  FOR 
AGRICULTURAL  METEOROLOGY  AND 
CLIMATOLOGY. 

Monitoring  the  Weather  at  Five  Winter  Wheat 

Experimental  Field  Sites. 

W89-12334  2B 

Influence   of  Water   and   Nitrogen   Levels   on 
Canopy  Temperatures  of  Winter  Wheat  Grown 
in  the  North  American  Great  Plains 
W89-12337  21 

NEBRASKA  UNIV.,  LINCOLN. 
CONSERVATION  AND  SURVEY  DIV. 

Application  and  Comparison  of  Shallow  Seismic 
Methods  in  the  Study  of  an  Alluvial  Aquifer 
W89-13170  M     7B 

NEBRASKA  UNTV.-LINCOLN.  DEPT.  OF 
BIOMETRICS  AND  INFORMATION 
SYSTEMS. 

Influences  of  a  Collector-Filterer  Caddisfly  (Tri- 
choptera:  Hydropsyche  betteni  Ross)  on  Leaf 
Processing  Rates  in  an  Artificial  Stream 
W89- 12304  2H 

NEVADA  UNTV.,  RENO.  DESERT  RESEARCH 
INST. 

Perennially  Ice-covered  Lake  Hoare,  Antarcti- 
ca:  Physical   Environment,   Biology  and   Sedi- 
mentation. 
W89-12570  2H 

NEW  ALCHEMY  INST.,  EAST  FALMOUTH 
MA. 

Evolving  Water  Quality  in  a  Common  Carp  and 

Blue  Tilapia  High  Production  Pond. 

W89- 12592  2H 

NEW  HAMPSHIRE  UNTV.,  DURHAM.  DEPT 
OF  CHEMISTRY. 

Accumulation  and  Persistence  of  Tributyltin  in 
Eelgrass  (Zostera  marina  L.)  Tissue. 
W89-12387  5B 


NEW  HAMPSHIRE  UNIV.,  DURHAM  DEPT 
OF  CIVIL  ENGINEERING. 

Biological  Fixed-Film  Systems. 

W89- 12509  5D 

NEW  HAMPSHIRE  UNIV.,  DURHAM.  INST 
FOR  THE  STUDY  OF  EARTH,  OCEANS  AND 
SPACE. 

Sulfate  Reduction  and  Other  Sedimentary  Bio- 
geochemistry  in  a  Northern  New  England  Salt 
Marsh. 
W89- 12705  2L 

NEW  MEXICO  INST.  OF  MINING  AND 
TECHNOLOGY,  SOCORRO.  DEPT.  OF 
GEOSCIENCE. 

Stable-Isotope  Investigation  of  Vapor  Transport 
During  Groundwater  Recharge  in  New  Mexico 
W89-13359  2G 

NEW  MEXICO  STATE  ENGINEER  OFFICE 
SANTA  FE. 

Three-Dimensional  Mixing  Cell  Solute  Trans- 
port Model  and  Its  Application. 
W89-13165  2F 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES 
DEPT.  OF  CIVIL  ENGINEERING. 

Water  Movement  in  Horizontally  Layered  Soils 
W89-12637  2G 

Study  of  Rainfall  Simulators,  Runoff  and  Ero- 
sion Processes,  and  Nutrients  Yields  on  Selected 
Sites  in  Arizona  and  New  Mexico. 
W89- 13321  2B 

NEW  MEXICO  UNTV.,  ALBUQUERQUE 
DEPT.  OF  CIVIL  ENGINEERING. 

Radioactive  Wastes. 

W89-12531  5E 

NEW  MEXICO  UNTV.,  ALBUQUERQUE 
DEPT.  OF  GEOLOGY. 

Late  Quaternary  Paleohydrology  of  the  Eastern 
Mojave  River  Drainage,  Southern  California: 
Quantitative  Assessment  of  the  Late  Quaternary 
Hydrologic  Cycle  in  Large  Arid  Watersheds. 
W89- 13404  2  A 

NEW  SOUTH  WALES  DEPT.  OF  HEALTH 
LIDCOMBE  (AUSTRALIA).  DD7.  OF 
ANALYTICAL  LABS. 

Bacteriological  Quality  of  Tidal  Bathing  Waters 

in  Sydney  (Australia). 

W89-12211  5B 

NEW  SOUTH  WALES  UNTV.,  KENSINGTON 
(AUSTRALIA).  SCHOOL  OF  CIVIL 
ENGINEERING. 

Catalysed   Formation   of  Chlorinated   Organic 

Materials  in  Waters. 

W89-12210  5B 

NEW  YORK  STATE  COLL.  OF 
AGRICULTURE  AND  LIFE  SCTENCES, 
ITHACA.  DEPT.  OF  AGRICULTURAL  AND 
BIOLOGICAL  ENGINEERING. 

Screening    of   Groundwater    Contaminants   by 

Travel-Time  Distributions. 

W89-12614  5B 

NEW  YORK  STATE  DEPT.  OF 
ENVIRONMENTAL  CONSERVATION, 
ALBANY.  BUREAU  OF  TECHNICAL 
SERVICES  AND  RESEARCH. 

Delivery  of  Nonpoint-source  Phosphorus  from 
Cultivated  Mucklands  to  Lake  Ontario. 
W89-12177  5B 

NEW  YORK  STATE  DEPT.  OF  HEALTH, 
ALBANY.  BUREAU  OF  PUBLIC  WATER 
SUPPLY  PROTECTION. 

Point-of-Entry    Activated    Carbon    Treatment 

Lake  Carmel-Putnam  County. 

W89-13289  5F 


NEW  YORK  STATE  DEPT.  OF  HEALTH 
ALBANY.  WADSWORTH  CENTER  FOR  ' 
LABS.  AND  RESEARCH. 

Pathology  of  Brown  Bullhead,  Ictalurus  nebulo- 
sus,  from  Highly  Contaminated  and  Relatively 
Clean  Sections  of  the  Hudson  River. 
W89- 12742  5C 

NEW  YORK  STATE  MUSEUM,  ALBANY. 

Macrophyte  Submodel  for  Aquatic  Ecosystems. 
W89-12929  2H 

NEW  YORK  STATE  WATER  RESOURCES 
RESEARCH  INST.,  ITHACA. 

Fiscal  Year  1987  Program  Report  (New  York 

State  Water  Resources  Institute). 

W89- 13323  9D 

NEYRPIC,  GRENOBLE  (FRANCE). 

Scale  Effects  in  Bulb  Turbines. 

W89- 12405  8C 

NIIGATA  UNTV.  (JAPAN).  FACULTY  OF 
EDUCATION. 

Ammonium    Excretion    by    Some    Freshwater 

Zoobenthos  from  a  Eutrophic  Lake. 

W89- 12571  2H 

NORSK  INST.  FOR  VANNFORSKNING. 
OSLO. 

Phosphorus  in  Soil,  Water,  and  Sediment:  An 

Overview. 

W89-12575  5B 

Ecological    Studies   on   the   Phytoplankton   of 
Boknafjorden,   Western   Norway.   II.   Environ- 
mental Control  of  Photosynthesis. 
W89-12961  2L 

NORTH  CAROLINA  AGRICULTURAL  AND 
TECHNICAL  STATE  UNIV.,  GREENSBORO 
DEPT.  OF  PLANT  SCIENCE  AND 
TECHNOLOGY. 

Acid  Precipitation  Effects  on  Growth  and  Yield 
Responses  of  Twenty  Soybean  and  Twelve  Snap 
Bean  Cultivars. 
W89-12174  5C 

NORTH  CAROLINA  STATE  UNTV.  AT 
RALEIGH.  AIR  QUALITY  RESEARCH 
PROGRAM. 

Direct  Effects  of  Simulated  Acid  Rain  on  Sexual 

Reproduction  in  Corn. 

W89-12184  5C 

NORTH  CAROLINA  STATE  UNTV.  AT 
RALEIGH.  DEPT.  OF  BOTANY. 

Exchange  of  Nitrogen,  Phosphorus,  and  Organic 
Carbon  between  transplanted  Marshes  and  Estu- 
arine  Waters. 
W89-12183  2L 

NORTH  CAROLINA  STATE  UNTV.  AT 
RALEIGH.  DEPT.  OF  CROP  SCIENCE. 

Potential    for    Hydrilla    Dispersal    by    Sexual 
Means  in  North  Carolina  Surface  Waters. 
W89-13354  4A 

NORTH  CAROLINA  STATE  UNTV., 
RALEIGH.  DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGINEERING. 

Nonpoint  Sources. 

W89-12533  5B 

Effects  of  Agricultural  Water  Table  Manage- 
ment on  Drainage  Water  Quality. 
W89- 13320  so 
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PARIS-6  UNIV.  (FRANCE).  LAB.  DE  PHYSIQUE  ET  CHIMIE  MARIENS. 


NORTH  CAROLINA  STATE  UNTV., 
RALEIGH.  DEPT.  OF  CIVIL  ENGINEERING. 

North    Carolina    Sanitary    Landfills:    Leachate 

Generation,   Management,   and   Water   Quality 

Impacts. 

W89-13318  5B 

NORTH  CAROLINA  STATE  UNTV., 
RALEIGH.  HIGHWAY  RESEARCH 
PROGRAM.  .      , 

Effects  of  Weathered  Fuel  Oil  on  Solute  Leak- 
age,  Respiration   and   Plasmolysis   in   Excised 
Root  Sections  of  Spartina  alterniflora  Loisel  and 
Limonium  carolinianum  (Walt.)  Britt. 
W89-12934  5C 

NORTH  CAROLINA  UNTV.  AT  CHAPEL 
HILL.  DEPT.  OF  ENVIRONMENTAL 
SCIENCES  AND  ENGINEERING. 

Groundwater. 

W89-12537  5B 

Methodology  for  Assessment  of  Contamination 
of  the  Unsaturated  Zone  by  Leaking  Under- 
ground Storage  Tanks. 
W89-13352  5B 

NORTH  CAROLINA  UNTV.,  CHAPEL  HDLL. 
DEPT.  OF  ENVUtONMENTAL  SCIENCES 
AND  ENGINEERING. 

Evaluation  of  the  Efficiency  of  Ultraviolet  Dis- 
infection Systems. 
W89- 12484  5D 

Formation    of   Halogenated    Organics    During 

Wastewater  Disinfection. 

W89-13355  5D 

NORTH  CAROLINA  UNTV.,  CHAPEL  HILL. 
SCHOOL  OF  PUBLIC  HEALTH. 

Inactivation  of  Health-Related  Microorganisms 

in  Water  by  Disinfection  Processes. 

W89- 12806  5D 

NORTH  CAROLINA  UNTV.,  MOREHEAD 
CITY.  INST.  OF  MARINE  SCHENCES. 

Thermal  Tolerances  of  Common  Cladocera. 
W89-12953  2H 

NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INST.,  RALEIGH. 

Fish  Diseases  of  the  Albemarle-Pamlico  Estuary. 
W89-13319  5C 

NORTH  COAST  AGRICULTURAL  INST., 
WOLLONGONG  (AUSTRALIA). 

Organochlorine  Insecticide  Residues  in  Fish  and 
Birds  from  Three  River  Systems  on  the  North 
Coast  Region  of  New  South  Wales. 
W89-12449  5B 

NORTH  TEXAS  STATE  UNTV.,  DENTON. 
INST.  OF  APPLIED  SCIENCES. 

Investigation   of  the    Structural   Features   and 
Interactions  of  Aquatic  Fulvic  Acids  in  Surface 
and  Groundwater. 
W89-13357  2K 

NORTH  WEST  WATER  AUTHORITY, 
WARRINGTON  (ENGLAND). 

Realising  the  Value  of  Research. 

W89- 13079  9C 


NOTTINGHAM  UNTV.  (ENGLAND). 

Hydrologic  Cycle:  Turnover,  Distribution,  and 

Utilization  of  Water. 

W89- 13209  2  A 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
CHEMICAL  TECHNOLOGY  DIV. 

Biodenitrification       of       Uranium       Refinery 

Wastewaters. 

W89-12297  5D 

Continuous   Monitoring,    Automated    Analysis, 

and  Sampling  Procedures. 

W89-12505  7B 


OFFICE  DE  LA  RECHERCHE  SCIENTIFIQUE 
ET  TECHNIQUE  OUTRE-MER, 
MONTPELLIER  (FRANCE). 

Suspended   Load  of  the  Congo  and  Ubangui 

Rivers. 

W89-12898  2J 

OHIO  COOPERATIVE  FISH  AND  WILDLIFE 
RESEARCH  UNIT,  COLUMBUS. 

Purple  Loosestrife  (Lythrum  salicaira)  in  Ohio's 

Lake  Erie  Marshes. 

W89-12708  2H 

OHIO  STATE  UNTV.,  COLUMBUS.  DEPT.  OF 
CIVIL  ENGINEERING. 

Practical  Considerations  in  the  Surfactant-Aided 
Mobilization  of  Contaminants  in  Aquifers. 
W89-12848  5G 

OKLAHOMA  CITY  DIRECTOR  OF 
UTILITIES,  OK. 

Contract  Ops  and  Capital  Improvements  Boost 

Pump  Station  Efficiency. 

W89- 12247  5D 

OKLAHOMA  UNTV.,  NORMAN.  DEPT.  OF 
ZOOLOGY. 

Relationship  Between  Photosynthetic  and  Respi- 
ratory Carbon  Metabolism  in  Freshwater  Phyto- 
plankton. 
W89-12311  2H 

OLEM  ASSOCIATES,  WASHINGTON,  DC. 

Coal  and  Coal  Mine  Drainage. 

W89-12527  5C 

ORANGE  FREE  STATE  UNIV., 
BLOEMFONTEIN  (SOUTH  AFRICA).  DEPT. 
OF  MICROBIOLOGY. 

Anaerobic  Digestion  of  a  Petrochemical  Efflu- 
ent Using  an  Anaerobic  Hybrid  Digester. 
W89-12294  5D 

ORANGE  FREE  STATE  UNIV., 
BLOEMFONTEIN  (SOUTH  AFRICA).  UNIT 
FOR  LIMNOLOGY. 

Contribution  of  Phytoplankton  Productivity  in 
Turbid  Freshwaters  to  Their  Trophic  Status. 
W89-12313  2H 

OREGON  STATE  UNTV.,  CORVALLIS.  COLL. 
OF  FORESTRY. 

Geographical  Distribution,  Morphology  and 
Water  Quality  of  Caldera  Lakes:  A  Review. 
W89-12593  2H 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  AGRICULTURAL  AND  RESOURCE 
ECONOMICS. 

Some     Further     Evidence     on     the     Derived 
Demand  for  Irrigation  Electricity:  A  Dual  Cost 
Function  Approach. 
W89-12973  6D 

OREGON  STATE  UNTV.,  CORVALLIS.  DEPT. 
OF  CTVIL  ENGINEERING. 

Characterization  of  Chlorophenol  and  Chloro- 
methoxybenzene  Biodegradation  during  Anaero- 
bic Treatment. 
W89-12382  5D 

OREGON  STATE  UNTV.,  CORVALLIS.  DEPT. 
OF  SOIL  SCIENCE. 

Two-Dimensional  Transport  and  Fate  of  Chemi- 
cals Emitted  by  Arbitrarily  Placed  Sources  in 
Confined  Aquifers. 
W89-13000  5B 

ORGANIZATION  FOR  IMPROVEMENT  OF 
INLAND  FISHERIES,  P.O.  BOX  433,  3430  AK 
NIEUWEGEIN,  THE  NETHERLANDS. 

Growth  and  Production  of  0+  Bream  (Abramis 

brama),   0+    Roach   (Rutilus   rutilus)  and  0  + 

Carp  (Cyprinus  carpio)  in  Ten  Drainable  0.1  Ha 

Ponds. 

W89-12942  2H 


ORGANIZATION  FOR  THE  IMPROVEMENT 
OF  INLAND  FISHERIES,  P.O.  BOX  433,  3430 
AK  NIEUWEGEIN,  THE  NETHERLANDS. 

Northern  Pike  (Esox  Lucius  L.)  and  Aquatic 
Vegetation,  Tools  in  the  Management  of  Fisher- 
ies and  Water  Quality  in  Shallow  Waters. 
W89-12941  5G 

OSAKA  MEDICAL  SCHOOL,  TAKATSUKI 
(JAPAN).DEPT.  OF  PHYSICS. 

Holological  Study  of  Lakes  from  an  Entropy 

Viewpoint:  Lake  Mendota. 

W89-12369  2H 

OSAKA  PREFECTURAL  UND7.,  SAKAI 
(JAPAN).  LAB.  OF  ENVIRONMENTAL 
CHEMISTRY. 

Continuous  Flow  Method  for  Simultaneous  De- 
termination of  Monochloramine,  Dichloramine, 
and  Free  Chlorine:  Application  to  a  Water  Puri- 
fication Plant. 
W89-12379  5A 

OSLO  UNIV.  (NORWAY).  DEPT.  OF 
BIOLOGY. 

Factors  Determining  the  Nutritive  Status  and 
Production  of  Zooplankton  in  a  Humic  Lake. 
W89-12958  2H 

OSMANIA  UNIV.,  HYDERABAD  (INDIA). 
DEPT.  OF  MICROBIOLOGY. 

Physico-chemical  Interactions  and  Bioconcen- 
tration  of  Zinc  and  Lead  in  the  Industrially 
Polluted  Husainsagar  Lake,  Hyderabad,  India. 
W89-13154  5B 

OSMANIA  UNTV.,  HYDERABAD  (INDIA). 
DEPT.  OF  ZOOLOGY. 

In  vivo  Effects  of  Cadmium  Chloride  on  Certain 
Aspects  of  Carbohydrate  Metabolism  in  the  Tis- 
sues of  a  Freshwater  Field  Crab  Barytelphusa 


guenni. 
W89-12446 


5C 


OTTAWA  UNIV.  (ONTARIO).  DEPT.  OF 
CrVIL  ENGINEERING. 

Modeling  Mixed  Sediment  Suspended  Load  Pro- 
files. 
W89-12414  2J 

OULU  UNTV.  (FINLAND). 

Synchronous  Pollen  Changes  and  Traditional 
Land  Use  in  South  Finland,  Studied  from  Three 
Adjacent  Sites:  A  Lake,  a  Bog  and  a  Forest  Soil. 
W89-13303  2H 

PACIFIC  NORTHWEST  FOREST  AND 
RANGE  EXPERIMENT  STATION,  JUNEAU, 
AK.  FORESTRY  SCIENCES  LAB. 

Chemistry  of  Rainwater  and  Cloud  Water  at 
Remote  Sites  in  Alaska  and  Oregon. 
W89-12175  5B 

PARIS-6  UNIV.  (FRANCE).  LAB. 
D'HISTOLOGIE  ET  DE  CYTOLOGIE  DES 
INVERTEBRES  MARINS. 

Silver  Contamination  in  the  Marine  Polychaete 
Annelid  Sabella  pavonina  S.:  A  Cytological  and 
Analytic  Study. 
W89-13040  5B 

PARIS-6  UNIV.  (FRANCE).  LAB.  DE 
PHYSIQUE  ET  CHIMIE  MARIENS. 

Oxygen  Consumption,  New  Production,  Verti- 
cal Advection  and  Environmental  Evolution  in 
the  Mediterranean  Sea. 
W89-13007  5C 
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PARRAMATTA  DEPT.  OF  WATER 
RESOURCES  (AUSTRALIA).  WATER 
RESOURCES  MANAGEMENT  DIV. 

Water  Quality  Management:  A  Total  Catchment 

Management  Approach. 

W89- 12243  5G 

PAUL  SCHERRER  INST.,  WUERENLINGEN 
(SWITZERLAND). 

Colloids  in  Water  from  a  Subsurface  Fracture  in 
Granite  Rock,  Grimsel  Test  Site,  Switzerland 
W89-12474  5B 

PENNSYLVANIA  DEPT.  OF 
ENVIRONMENTAL  RESOURCES, 
NORRISTOWN. 

Periphyton,  Benthic  Invertebrates  and  Fishes  as 
Biological  Indicators  of  Water  Quality  in  the 
East  Branch  Brandywine  Creek. 
W89-12752  5A 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  ENVIRONMENTAL  RESOURCES 
RESEARCH  INST. 

Binding  of  Xenobiotics  to  Humic  Material  in  the 

Aquatic  Environment. 

W89- 13360  5G 

PENNSYLVANIA  STATE  UNTV.,  UNIVERSITY 
PARK.  FOREST  RESOURCES  LAB. 

Hydrologic   Control  of  Sulfate   Mobility   in  a 

Forested  Watershed. 

W89-12995  5B 

PENNSYLVANIA  STATE  UNTV.,  UNIVERSITY 
PARK.  SCHOOL  OF  FOREST  RESOURCES. 

Substrate  Associated  Microfauna 

W89- 12543  2H 

PERKTN-ELMER  CORP.,  NORWALK,  CT. 

Automated    Slurry    Sample    Introduction    for 
Analysis  of  a  River  Sediment  by  Graphite  Fur- 
nace Atomic  Absorption  Spectrometry 
W89-12732  7B 

PHYSICAL  RESEARCH  LAB.,  AHMEDABAD 
(INDIA). 

Major  Ion  Chemistry  of  the  Ganga-Brahmaputra 
River  System:  Weathering  Processes  and  Fluxes 
to  the  Bay  of  Bengal. 
W89- 12760  2J 

PIRNIE  (MALCOLM),  INC.,  NEWPORT 
NEWS,  VA. 

Adsorption     Equilibria     of    Natural     Organic 

Matter  After  Ozonation. 

W89-12699  5F 

PLYMOUTH  POLYTECHNIC  (ENGLAND) 
DEPT.  OF  MARINE  SCIENCE  AND 
TECHNOLOGY. 

Rainfall  Variability  at  London  and  Plymouth 

1921-87. 

W89-13134  2B 

POLISH  ACADEMY  OF  SCIENCES, 
KRAKOW.  INST.  OF  GEOGRAPHY  AND 
SPATIAL  ORGANIZATION. 

Tectonic,  Anthropogenic  and  Climatic  Factors 
in   the   History   of  the   Vistula   River   Valley 
Downstream  of  Cracow. 
W89-13312  2E 

POLISH  ACADEMY  OF  SCIENCES, 
LOMIANKI.  DEPT.  OF  HYDROBIOLOGY. 

Changes  in  Lake  Ecosystems  Connected  with 
the  Power-Generating  Industry  (The  Outline  of 
Problem):   The   Konin   Lakes  (Poland)   as  the 
Study  Sites. 
W89- 13084  5C 

Main    Changes    in    the    Konin    Lake    System 
(Poland)  under  the  Effect  of  Heated-Water  Dis- 
charge Pollution  and  Fishery. 
W89- 13085  5C 


Changes  in  the  Composition  and  Quantitative 
Relations  of  the  Phytoplankton  in  Heated  Lakes 
near  Konin  (Poland). 
W89- 13088  5C 

Long-term  Changes  in  the  Composition,  Pro- 
ductivity and  Trophic  Efficiency  in  the  Zoo- 
plankton    Community    of   Heated    Lakes    near 
Konin  (Poland). 
W89- 13089  5C 

Spatial  Pattern  of  Temperature,  Oxygen  and  Nu- 
trient Concentration  in  Two  Lakes  of  Different 
Heated-Water  Discharge  Systems. 
W89- 13091  5C 

Spatial    Distribution   of  the   Phytoplankton   in 
Two  Lakes  in  Relation  to  the  Through-Flow  of 
Heated  Waters. 
W89- 13092  5C 

POLISH  ACADEMY  OF  SCIENCES, 
MIKOLAJKI.  INST.  OF  ECOLOGY. 

Spatial  Distribution  of  the  Zooplankton  and  Its 
Population  Features  in  Two  Lakes  of  Different 
Heated-Water  Through-Flow. 
W89- 13093  5C 

Disturbances    in    Zooplankton    Seasonality    in 
Lake  Goslawskie  (Poland)  Affected  by  Perma- 
nent Heating  and  Heavy  Fish  Stocking 
W89- 13095  5C 

POLISH  ACADEMY  OF  SCIENCES, 
WARSAW.  GEOLOGICAL  SCIENCES  INST. 

Diatoms  in  Bottom  Sediments  of  Lake  Hobs- 
chen,  Simplon,  Switzerland:  Preliminary  Report 
W89- 13299  2H 

POLYTECHNIC  OF  CENTRAL  LONDON 
(ENGLAND).  APPLIED  ECOLOGY 
RESEARCH  GROUP. 

Recovery   by    Riffle    Macroinvertebrates   in   a 

River   After   a   Major   Accidental   Spillage   of 

Chlorpyrifos. 

W89- 13020  5C 

PONTIFICIA  UNTV.  CATOLICA  DE  CHILE, 
TALCAHUANO.  AREA  DE  BIOLOGIA  Y 
TECNOLOGIA  DEL  MAR. 

Dissolved  Oxygen  and  Its  Relation  to  the  Nutri- 
ents in  Concepcion  Bay  During  a  Period  of 
Upwelling  (Oxigeno  Disuelto  y  su  Relacion  con 
los  Nutrientes  en  la  Bahia  de  Concepcion,  Dur- 
ante un  Periodo  de  Surgencia). 
W89- 12749  2L 

PORT  ELIZABETH  UNTV.  (SOUTH  AFRICA) 
DEPT.  OF  OCEANOGRAPHY. 

Dispersion    of   Sewage    Wastes    in    Nearshore 

Coastal  Waters:  Applicability .  of  Water  Quality 

Criteria. 

W89-12213  5B 

PORT  HARCOURT  UNTV.  (NIGERIA).  DEPT 
OF  GEOLOGY. 

Occurrence  of  Perennial  Seaward  Seepages  of 
Potable  Water  in  Parts  of  Niger  Delta,  Nigeria 
W89-13160  2F 

PORTSMOUTH  POLYTECHNIC  (ENGLAND) 
SCHOOL  OF  BIOLOGICAL  SCIENCES. 

Studies  on  the  Recently  Introduced  Brown  Alga 
Sargassum    muticum    (Yendo)    Fensholt:    The 
Effect  of  Temperature,  Irradiance  and  Salinity 
on  Germling  Growth. 
W89- 12670  2L 

PRETORIA  UNTV.  (SOUTH  AFRICA).  DEPT 
OF  MEDICAL  VIROLOGY. 

Selection  of  Indicator  Systems  for  Human  Vi- 
ruses in  Polluted  Seawater  and  Shellfish. 
W89-12795  5A 


PRIVATE  AGENCIES  COLLABORATING 
TOGETHER,  SAN  JOSE  (COSTA  RICA). 

In  Search  of  a  Strategy  for  Coastal  Zone  Man- 
agement in  the  Third  World:  Notes  from  Ecua- 
dor. 
W89- 12498  6E 

PROCTER  AND  GAMBLE  CO.,  CINCINNATI 
OH.  ENVIRONMENTAL  SAFETY  DEPT. 

Adaptation  to  a  Quaternary  Ammonium  Surfac- 
tant by  Suspended  Microbial  Communities  in  a 
Model  Stream. 
W89- 13027  5C 

PSOMAS  AND  ASSOCIATES,  SANTA 
MONICA,  CA. 

Computerizing  the  Planning,  Analysis  and  Main- 
tenance of  Water  Systems. 
W89- 12398  6A 

PUBLIC  HEALTH  LAB.  SERVICE,  READING 
(ENGLAND).  ROYAL  BERKSHIRE 
HOSPITAL. 

Rapid    Detection    of   Poliovirus    from    Waters 

Using  Monoclonal  Antibodies. 

W89-12828  5A 

PUNJAB  AGRICULTURAL  UNIV., 
LUDHIANA  (INDIA).  DEPT.  OF  ZOOLOGY. 

Effect  of  Some  Pesticides  on  In-vitro  Lipid  and 
Protein  Synthesis  by  the  Liver  of  the  Freshwa- 
ter Teleost,  Channa  punctatus  (Bl). 
W89-13157  5C 

PURDUE  UNIV.,  LAFAYETTE,  IN.  SCHOOL 
OF  CIVIL  ENGINEERING. 

Hale  Cycle  and  Indian  Drought  and  Flood  Area 

Indexes. 

W89- 12629  2B 

Simulation  Models  of  Sequences  of  Dry  and  Wet 

Days. 

W89- 12631  2B 

PURDUE  UNTV.,  LAFAYETTE,  IN.  WATER 
RESOURCES  RESEARCH  CENTER. 

Measurements  of  Recharge  Rates  Through  an 
Unsaturated  Glacial  Till  by  Tritium  Analyses 
W89-13381  2F 

Evaluation  of  Methods  for  the  Estimation  of 

Tributary  Mass  Loading  Rates. 

W89- 13405  5B 

Contribution  of  Subsoil  and  Aquifer  Microorga- 
nisms to  Groundwater  Quality. 
W89- 13406  5B 

QUEBEC  UNIV.,  RTMOUSKI.  DEPT.  OF 
OCEANOGRAPHY. 

Low  Frequency  Variability  in  the  Lower  St. 

Lawrence  Estuary. 

W89- 13036  2L 

QUEEN  MARY  COLL.,  LONDON 
(ENGLAND).  SCHOOL  OF  BIOLOGICAL 
SCIENCES. 

Comparative  Strategies  of  Heavy  Metal  Accu- 
mulation by  Crustaceans:  Zinc,  Copper  and  Cad- 
mium in  a  Decapod,  an  Amphipod  and  a  Barna- 
cle. 
W89- 12308  5B 

QUEEN'S  UNTV.,  KINGSTON  (ONTARIO). 

Lago  Cadagno:  An  Environmental  History. 
W89- 13296  2H 

QUEEN'S  UNTV.,  KINGSTON  (ONTARIO). 
DEPT.  OF  CTVTL  ENGINEERING. 

Mobile-Bed  Friction  at  High  Shear  Stress. 
W89-12418  2J 
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QUEENSLAND  DEPT.  OF  ENVIRONMENT, 
CONSERVATION  AND  TOURISM,  BRISBANE 
(AUSTRALIA).  DIV.  OF  WATER  QUALITY. 

Impact  of  Marinas  on  Water  Quality. 
W89-12207  5B 


Water  Quality  in  Residential  Tidal  Canals. 
W89- 12209 


5B 


Urease  as  a  Possible  Tracer  for  Sewage  Effluent 

Plumes. 

W89-12215 


5A 


Assessment  of  the  Impact  of  Land  Use  on  Rec- 
reational Waters  Using  Mathematical  Models. 
W89-12234  4C 

QUEENSLAND  ELECTRICITY  COMMISSION, 
BRISBANE  (AUSTRALIA).  ENVIRONMENTAL 
INVESTIGATIONS  BRANCH. 

Comparison  of  Techniques  for  Ascertaining  the 
Impact  of  a  Thermal  Discharge  on  the  Tempera- 
ture of  Tidal  Receiving  Waters. 
W89- 12229  5C 

QUEENSLAND  INST.  OF  TECH.,  BRISBANE 
(AUSTRALIA).  SCHOOL  OF  CD7IL 
ENGINEERING. 

Water  and  Wastewater  Treatment  for  a  Small 

Island  Resort. 

W89-12228  3A 

QUEENSLAND  UNTV.,  BRISBANE 
(AUSTRALIA).  DEPT.  OF  MICROBIOLOGY. 

Importance  of  High  Aesthetic  Quality  Potable 

Water  in  Tourist  and  Recreational  Areas. 

W89- 12227  5F 

QUEENSLAND  WATER  RESOURCES 
COMMISSION,  BRISBANE  (AUSTRALIA). 

Evaluation  of  the  Recreational  Benefits  of  Major 

Dams  in  Queensland,  Australia. 

W89-12235  6D 

QUEENSLAND  WATER  RESOURCES 
COMMISSION,  MAREEBA  (AUSTRALIA). 
FAR  NORTHERN  REGIONAL  OFFICE. 

Lake  Tinaroo  (Australia):  Towards  a  Manage- 
ment Plan. 
W89-12216  5G 

RAND  WATER  BOARD,  VEREENIGING 
(SOUTH  AFRICA). 

Occurrence    of   Enteric    Viruses    in    Polluted 
Water,  Correlation  to  Indicator  Organisms  and 
Factors  Influencing  their  Numbers. 
W89-12794  5A 

REGINA  UNTV.  (SASKATCHEWAN). 
FACULTY  OF  ENGINEERING. 

Batch  Studies  on  Septic  Tank  Effluent  Treat- 
ment Using  Peat. 
W89-12674  5D 

REGIONAL  ENGINEERING  COLL.,  CALICUT 
(INDIA).  DEPT.  OF  CTvTL  ENGINEERING. 

Development   of  Filtration/ Adsorption   Media 

for  Removal  of  Bacteria  and  Turbidity  from 

Water. 

W89-12788  5F 

REGIONAL  RESEARCH  LAB.,  HYDERABAD 
(INDIA). 

Bioaccumulation  of  Heavy  Metal  Ions  and  Their 

Effect  on  Certain  Biochemical  Parameters  of 

Water  Hyacinth  Weevil  Neochetina  eichhorniae 

(Warner). 

W89-12691  5C 

RESEARCH  TRIANGLE  INST.,  RESEARCH 
TRIANGLE  PARK,  NC. 

Minimization   of  Raw   Water   Pumping   Costs 

Using  MILP. 

W89-13130  5F 


RHODE  ISLAND  UNTV.,  KINGSTON.  DEPT. 
OF  CTVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Modeling    Sodium    and    Chloride    in    Surface 

Streams  During  Base  Flows. 

W89-12619  7C 

RHODE  ISLAND  UNTV.,  KINGSTON.  DEPT. 
OF  GEOLOGY. 

Electrical  Resistivity  of  the  Vadose  Zone-Field 

Survey. 

W89-13167  7B 

RHODE  ISLAND  UNTV.,  KINGSTON.  DEPT. 
OF  MICROBIOLOGY. 

Swimming-Associated  Illness  and  Recreational 

Water  Quality  Criteria. 

W89-12204  5C 

RHODE  ISLAND  UNTV.,  KINGSTON.  DEPT. 
OF  RESOURCE  ECONOMICS. 

Economic    Effects    of   Salinity    and    Drainage 

Problems. 

W89-12420  3C 

RICE  UNIV.,  HOUSTON,  TX.  DEPT.  OF 
BIOLOGY. 

Woody  Seedling  Dynamics  in  an  East  Texas 

Floodplain  Forest. 

W89-12677  2H 

RIJKS  GEOLOGISCHE  DIENST,  HAARLEM 
(NETHERLANDS). 

Outline  of  River  Adjustments  in  Small  River 
Basins  in  Belgium  and  the  Netherlands  Since  the 
Upper  Pleniglacial. 
W89- 13307  2E 

RIJKSINSTITUUT  VOOR  ZUTVERING  VAN 
AFVALWATER,  LELYSTAD 
(NETHERLANDS). 

Biomanipulation,  New  Perspectives  for  Restora- 
tion of  Shallow,  Eutrophic  Lakes  in  the  Nether- 
lands. 
W89-12936  5G 

Restoration  by  Biomanipulation  of  Lake  Bleis- 
wijkse  Zoom  (The  Netherlands).  First  Results. 
W89-12940  5G 

Alternative  Stable  States  in  Eutrophic,  Shallow 

Freshwater  Systems.  A  Minimal  Model. 

W89- 12943     '  5G 

Hazard  Assessment  of  Wastewater  Discharges  - 
A  Confluence  of  Biological  and  Physical  Param- 
eters. 
W89-13063  5E 

ROBENS  INST.  OF  INDUSTRIAL  AND 
ENVIRONMENTAL  HEALTH  AND  SAFETY, 
GUILDFORD  (ENGLAND). 

Minimisation  of  Microbiological  Hazards  Asso- 
ciated with  Latrine  Wastes. 
W89-12783  5D 

ROCKEFELLER  UNIV.,  NEW  YORK.  LAB. 
ANIMAL  RESEARCH  CENTER. 

Effect    of    Methylazoxymethanol    Acetate    on 
Bluegill  Sunfish  Cell  Cultures  in  Vitro. 
W89-12837  5C 

ROORKEE  UNIV.  (INDIA).  DEPT.  OF  CTVIL 
ENGINEERING. 

Theoretical    Analysis    of   Backwash    Time    in 

Rapid  Sand  Filters. 

W89-12863  5D 

ROSENSTIEL  SCHOOL  OF  MARINE  AND 
ATMOSPHERIC  SCIENCE,  MIAMI,  FL.  DIV. 
OF  BIOLOGY  AND  LD7ING  RESOURCES. 

Overview  of  Ecology  of  Mangroves  and  Infor- 
mation Needs  for  Florida  Bay. 
W89-12361  2L 


ROSENSTIEL  SCHOOL  OF  MARINE  AND 
ATMOSPHERIC  SCIENCE,  MIAMI,  FL.  DD7. 
OF  MARINE  GEOLOGY  AND  GEOPHYSICS. 

Origin,   Growth   and   Evolution   of  Carbonate 

Mudbanks  in  Florida  Bay. 

W89-12365  2L 

ROSTOVSKII-NA-DONU 
GOSUDARSTVENNYI  UNIV.  (USSR). 
NAUCHNO-ISSLEDOVATEL'SKII  INST. 
MEKHANIKI  I  PRIKLADNOI  MATEMATntl. 

Transformations  in  Phytocenoesis  During  Eu- 

trophication  (Ekolebaniiakh  v  Fitotsenozakh  pri 

Evtrofirovanii). 

W89- 12721  5C 

ROYAL  HOLLOW  AY  AND  BEDFORD  NEW 
COLL.,  EGHAM  (ENGLAND).  DEPT.  OF 
GEOLOGY. 

Biogenic  Carbonate  Production  in  Florida  Bay. 
W89-12363  2L 

Surface  Sublittoral  Sediments  of  Florida  Bay. 
W89- 12364  2J 

ROYAL  INST.  OF  TECH.,  STOCKHOLM 
(SWEDEN).  DEPT.  OF  HYDRAULICS 
ENGINEERING. 

Effect  of  Heterogeneity  on  Large  Scale  Solute 

Transport  in  the  Unsaturated  Zone. 

W89-12197  2F 

RUHRVERBAND,  ESSEN  (GERMANY,  F.R.). 

Water  Quality  Management  in  the  Ruhr  Area. 
W89-12911  5D 

RUTGERS  -  THE  STATE  UND7.,  NEW 
BRUNSWICK,  NJ.  CENTER  FOR  COASTAL 
AND  ENVIRONMENTAL  STUDD2S. 

Erosion  Control  Strategies  for  Bay  and  Estua- 

rine  Beaches. 

W89- 12496  4D 

RUTGERS  -  THE  STATE  UNTV.,  NEW 
BRUNSWICK,  NJ.  DEPT.  OF  GEOLOGICAL 
SCIENCES. 

Influence  of  Discharge  and  Urbanization  on  the 
Concentration,  Speciation,  and  Bioavailability  of 
Trace  Metals  in  the  Raritan  River,  New  Jersey. 
W89-13402  5B 

SAITAMA  UNTV.,  URAWA  (JAPAN). 
FACULTY  OF  TECHNOLOGY. 

Analysis  Based  on  Integrated  Conservation  Law 
for  Discontinuous  Rock:  Coupled  Analysis  of 
Stress,  Heat  Transfer  and  Groundwater  Flow. 
W89-12475  5B 

SALFORD  UND7.  (ENGLAND). 
ENVIRONMENTAL  RESOURCES  UNIT. 

Water  Privatisation  and  the  Environment. 
W89- 13009  5F 

SANTA  CLARA  VALLEY  WATER  DISTRICT, 
SAN  JOSE,  CA. 

Ground  Water  Contamination  Issues  in  Santa 
Clara  County,  California:  A  Perspective. 
W89-13205  5G 

SANTIAGO  UNTV.  (SPAIN).  DEPT.  DE 
MICROBIOLOGIA  Y  PARASITOLOGIA. 

Marine   Amoebae   from  Waters   of  Northwest 
Spain,  with  Comments  on  Potentially  Pathogen- 
ic Euryhaline  Species. 
W89-12373  5B 

SARDAR  PATEL  UND7.,  KAIRA  (INDIA). 
DEPT.  OF  BIOSCIENCES. 

Phycological  and  Physicochemical  Evaluation 

of  the  River  Ayad,  Udaipur. 

W89-12971  5B 
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SASKATCHEWAN  UNIV.,  SASKATOON. 
CHOP  DEVELOPMENT  CENTRE. 

Influence  of  Crop  Water  Environment  and  Dry 
Matter  Accumulation  on  Grain  Yield  of  No-Till 
Winter  Wheat. 
W89- 12366  21 

SAVANNAH  RIVER  ECOLOGY  LAB.,  AIKEN, 
SC. 

Relationships  Between  Levels  of  Radiocaesium 
in  Components  of  Terrestrial  and  Aquatic  Food 
Webs  of  a  Contaminated  Streambed  and  Flood- 
plain  Community. 
W89-12688  5B 

SCHWEIZERISCHE  KONTAKTSTELLE 
ANGEPASSTE  TECHNIK,  SANKT  GALLEN. 

Solving  Problems  of  Micro  Hydro  Development 

in  Nepal. 

W89- 12407  sc 

SCS  ENGINEERS,  INC.,  LONG  BEACH,  CA. 

Planning    Ground     Water     Monitoring     Field 

Projects. 

W89-12873  7A 

SEATTLE  NATIONAL  FISHERY  RESEARCH 
CENTER,  WA. 

Tundra  Ponds  of  the  Yukon  Delta,  Alaska,  and 
Their  Macroinvertebrate  Communities. 
W89-12563  2H 

SETSUNAN  UNTV.,  NEYAGAWA  (JAPAN). 
DEPT.  OF  INDUSTRIAL  AND  SYSTEMS 
ENGINEERING. 

Effect  of  Suspended  Solids  on  Inactivation  of 
Poliovirus  and  T2-Phage  by  Ozone. 
W89-12810  5p 

SHELL  DEVELOPMENT  CO.,  HOUSTON,  TX. 

Modified  Method  of  Characteristics  Technique 
and  Mixed  Finite  Elements  Method  for  Simula- 
tion of  Groundwater  Solute  Transport. 
W89-12981  5B 

SDZNA  UNTV.  (ITALY).  DIPT.  DI  BIOLOGIA 
AMBIENTALE. 

Organotin  Compounds  in  Harbour  and  Marina 
Waters  from  the  Northern  Tyrrhenian  Sea. 
W89-12857  5B 

SEMMONDS  AND  BRISTOW  PTY  LTD., 
YERONGA  (AUSTRALIA). 

Biochemical  Oxygen  Demand  by  a  Simplified 

Procedure. 

W89-12226  5A 

SKIDAWAY  EMST.  OF  OCEANOGRAPHY, 
SAVANNAH,  GA. 

Flux  of  Particulate  Aluminum  Across  the  South- 
eastern U.S.  Continental  Shelf. 
W89-12606  2J 

SLOVENSKA  AKADEMIA  VIED, 
BRATISLAVA  (CZECHOSLOVAKIA).  USTAV 
EXPERTMENTALENJ  BIOLOGDZ  A 
EKOLOGIE. 

Global  Behavior  of  a  Generalized  Aquatic  Eco- 
system Model. 
W89-12370  2H 

SOCTETE  GRENOBLOISE  D'ETUDES  ET 
D* APPLICATIONS  HYDRAULIQUES 
(FRANCE). 

Alluvial    River   Modelling:    Bed    Load,    Grain 
Sorting  and  Armouring  (Modeles  d'Evolution 
de  Lits  Alluvionivaires  Soumis  a  Charriage:  Tri 
Granulometrique  et  Pavage) 
W89-12891  2J 

SOFIA  UNTV.  (BULGARIA).  FACULTY  OF 
BIOLOGY. 

Sedimentation  and  Local  Vegetation  Develop- 
ment of  a  Reference  Site  in  Southwestern  Bul- 


garia. 
W89- 13304 
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SOOCHOW  UNIV.,  TAIPEI  (TAIWAN).  DEPT. 
OF  MICROBIOLOGY. 

Community-wide  Epidemiological  Investigation 
of  a  Typhoid  Outbreak  in  a  Rural  Township  in 
Taiwan,  Republic  of  China. 
W89- 12202  5C 

SOUTHEAST  ASIAN  FISHERIES 
DEVELOPMENT  CENTER,  ILOILO 
(PHILIPPINES).  AQUACULTURE  DEPT. 

Tolerance    Level    and    Histopathological    Re- 
sponse of  Milkfish  (Chanos  chanos)  Fingerlings 
to  Formalin. 
W89- 13005  8I 

SOUTHERN  CALIFORNIA  METROPOLITAN 
WATER  DISTRICT,  LA  VERNE. 

Inactivation  of  Giardia  muris  and  Indicator  Or- 
ganisms Seeded  in  Surface  Water  Supplies  by 
Peroxone  and  Ozone. 
W89-12759  5p 

SOUTHERN  WATER  AUTHORITY, 
BRIGHTON  (ENGLAND). 

Application  of  Robotics  in  the  Water  Industry 

and  the  Development  of  a  BOD  Robot. 

W89- 13070  2F 

SOUTHWEST  FLORIDA  WATER 
MANAGEMENT  DISTRICT,  BROOKSVILLE. 

Hydrologic    Effects    of   Intense    Groundwater 
Pumpage  in  East-Central  Hillsborough  County 
Florida,  U.S.A. 
W89-13114  6G 

SRI  VENKATESWARA  UNTV.,  TIRUPATI 
(EVDIA).  DEPT.  OF  BIOCHEMISTRY. 

Toxic  Impact  of  Fenvalerate  on  Superoxide  Dis- 
mutase  and  Catalase  Activity  Levels  in  Liver, 
Muscle,  and  Gill  Tissues  of  a  Freshwater  Fish, 
Tilapia  moassambica  (Peters). 
W89-12356  sc 

SRI  VENKATESWARA  UNTV.,  TmUPATI 
(INDIA).  DEPT.  OF  GEOLOGY. 

Significance  of  the  Aquatic  Mosses  in  Biogeo- 

chemistry. 

W89- 12676  7B 

SRI  VENKATESWARA  UNTV.,  TTRUPATI 
(ESDIA).  DEPT.  OF  ZOOLOGY. 

Recovery   of  Benthiocarb-Inhibited    AChE   in 

Fish  Brain:  An  In  Vitro  Study. 

W89- 12839  5B 

STANFORD  UNIV.,  CA.  DEPT.  OF  CTVTL 
ENGINEERING. 

Gas-  and   Liquid-Phase  Mass  Transfer  Resist- 
ances of  Organic  Compounds  During  Mechani- 
cal Surface  Aeration. 
W89-12864  5D 

STATE  POLLUTION  CONTROL 
COMMISSION,  LIDCOMBE  (AUSTRALIA). 

Impact    of  Catchment    Urbanisation   on    Lake 

Macquarie  (Australia). 

W89-12231  4C 

STATE  UNTV.  OF  NEW  YORK  AT  STONY 
BROOK.  DEPT.  OF  ECOLOGY  AND 
EVOLUTION. 

Rapid    Evolution    of    Metal    Resistance    in    a 

Benthic  Oligochaete  Inhabiting  a  Metal-polluted 

Site. 

W89- 12769  sc 

STATE  UNTV.  OF  NEW  YORK  AT  STONY 
BROOK.  MARJNE  SCDXNCES  RESEARCH 
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Open-Incubation,  Diffusion  Methods  for  Meas- 
uring Solute  Reaction  Rates  in  Sediments. 
W89- 13038  2K 


STATENS  SERUVHNSTITUT,  COPENHAGEN 
(DENMARK).  DEPT.  OF  TOXOPLASMOSIS. 

Bacterial  Contamination  of  Stored  Water  and 
Stored  Food:  a  Potential  Source  of  Diarrhoeal 
Disease  in  West  Africa. 
W89- 12372  5p 

STOVER  AND  BENTLEY,  INC., 
STILLWATER,  OK. 

Petroleum  Processing  and  Synthetic  Fuels. 
W89- 12528  5D 

STRATHCLYDE  REGIONAL  COUNCIL, 
GLASGOW  (SCOTLAND).  WATER  DEPT. 

Incidence  of  Waterborne  and  Water-Associated 
Disease  in  Scotland  from  1945  to  1987 
W89-12797  5F 

STUTTGART  UND7.  (GERMANY,  F.R.).  INST. 
FUER  SIEDLUNGSWASSERBAU, 
WASSERGUETE-  UND 
ABFALLWIRTSCHAFT. 

Characteristics  of  Deposits  in  Combined  Sewers: 
Consequences  on  Their  Transport  (jCaracteristi- 
ques  des  Depots  en  Reseau  d'Assainissement  Un- 
itaire:  Consequences  sur  Leur  Transport). 
W89-12888  5D 

STUTTGART  UNTV.  (GERMANY,  F.R.).  INST. 
FUER  WASSERBAU. 

Experimental    Studies    of   Mass    Transport    in 
Porous  Media  with  Locai  Heterogeneities. 
W89-12190  5B 

SUFFOLK  COUNTY  DEPT.  OF  HEALTH 
SERVICES,  HAUPPAUGE,  NY. 
GROUNDWATER  RESOURCES  BUREAU. 

In-House  Well  Drilling  Operations  for  a  Ground 
Water   Monitoring   Program,    Suffolk   County, 
New  York. 
W89-12879  7A 

SULZER-ESCHER  WYSS  LTD.,  ZURICH 
(SWITZERLAND). 

Numerical   Flow   Simulations  in  Francis  Tur- 
bines. 
W89- 12403  sc 

SURREY  UNTV.,  GUILDFORD  (ENGLAND). 
DEPT.  OF  MICROBIOLOGY. 

Application    of   Bacteriophage    as   Tracers   of 

Chalk  Aquifer  Systems. 

W89-13158  2F 

SWEDISH  ENVTRONMENTAL  RESEARCH 
EVST.,  STOCKHOLM. 

Phosphorus  in  Interstitial  Water:  Methods  and 

Dynamics. 

W89-12580  5B 

SYDNEY  WATER  BOARD  (AUSTRALIA). 
HEADWORKS  BRANCH. 

Recreational  Use  of  the  Catchments  and  Stor- 
ages of  Sydney  Water  Board  (Australia). 
W89-12221  5F 

SYRACUSE  UNTV.,  NY. 

Changes  in  the  Chemistry  of  Surface  Waters:  25- 
Year  Results  of  the  Hubbard  Brook  Experimen- 
tal Forest,  NH. 
W89- 12385  2K 

SYRACUSE  UNTV.,  NY.  DEPT.  OF  GEOLOGY. 

Erosion  and  Infill  of  New  York  Finger  Lakes: 

Implications  for  Laurentide  Ice  Sheet  Deglacia- 

tion. 

W89-13184  2H 

TAGE  SORENSEN,  CONSULI1NG 
ENGINEERS  LTD. 

Finite  Element  Analysis  of  Controlled  Saltwater 
Intrusion  in  Heterogeneous  Reservoirs. 
W89-12196  2F 
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TRENTO  UNIV.  (ITALY).  DEPT.  OF  ENGINEERING. 


TECHNICAL  RESOURCES,  INC.,  GULF 
BREEZE,  FL. 

Anaerobic     Degradation     of     Chloroaromatic 
Compounds  in  Aquatic  Sediments  under  a  Vari- 
ety of  Enrichment  Conditions. 
W89-12653  5B 

Characterization   of  Anaerobic   Dechlorinating 
Consortia  Derived  from  Aquatic  Sediments. 
W89-12654  5B 

TECHNICAL  UNIV.  OF  DENMARK,  LYNGBY. 
DEPT.  OF  BIOCHEMISTRY  AND 
NUTRITION. 

Biofilm  Structure  -  An  Important  and  Neglected 
Parameter  in  Wastewater  treatment. 
W89-13057  5D 

TECHNICAL  UNIV.  OF  ISTANBUL 
(TURKEY).  DEPT.  OF  CIVIL  ENGINEERING. 

Flow  Over  Side  Weirs  in  Rectangular  and  Cir- 
cular Channels. 
W89-13051  8B 

TECHNICAL  UNTV.  OF  ISTANBUL 
(TURKEY).  DEPT.  OF  ENVIRONMENTAL 
ENGINEERING. 

Kinetic  Model  for  Ideal  Plug-Flow  Reactors. 
W89-12869  5D 

TECHNION  -  ISRAEL  INST.  OF  TECH., 
HAIFA.  FACULTY  OF  CTVEL  ENGINEERING. 

Analysis  of  the  Linear  Programming  Gradient 

Method  for  Optimal  Design  of  Water  Supply 

Networks. 

W89-12974  8A 

TECHNISCHE  HOGESCHOOL  DELFT 
(NETHERLANDS). 

Prediction  Model  for  Stationary,  Short-crested 
Waves  in  Shallow  Water  with  Ambient  Cur- 
rents. 
W89-12933  2L 

TECHNISCHE  UNIV.  BERLIN  (GERMANY, 
F.R.).  ENST.  FUER 
LANDSCHAFTSOEKONOMIE. 

Environmental  Crisis  in  India:  A  Case  Study  of 

Punjab. 

W89-13008  5B 

TECHNISCHE  UNIV.,  DRESDEN  (GERMAN 
D.R.).  SEKTION  WASSERWESEN. 

Remark  on  Microorganisms  in  Lake  Sediments 

with  Emphasis  on  Polyphosphate-Accumulating 

Bacteria. 

W89-12458  2H 

TECHNISCHE  UNTV.  TWENTE,  ENSCHEDE 
(NETHERLANDS).  FACULTY  OF  APPLIED 
MATHEMATICS. 

Bed  Waves  Generated  by  Internal  Waves  in 

Alluvial  Channels. 

W89-12416  2F 

TENNESSEE  TECHNOLOGICAL  UNTV., 
COOKEVTLLE. 

Organics. 

W89-12503  5A 


TEXAS  A  AND  M  UNrV.,  COLLEGE 
STATION.  DEPT.  OF  AGRICULTURAL 
ENGINEERING. 

Influence  of  Slope  on  Subsurface  Drainage  of 

Hillsides. 

W89-12997  2G 

TEXAS  A  AND  M  UNIV.,  COLLEGE 
STATION.  DEPT.  OF  CTvTL  ENGINEERING. 

Water  Rights  Modeling  and  Analysis. 
W89-13123  6E 

TEXAS  A  AND  M  UNTV.,  COLLEGE 
STATION.  DEPT.  OF  INDUSTRIAL 
ENGINEERING. 

Rainfall  Intervention  Analysis  for  On-Line  Ap- 
plications. 
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W89-12419 

5B 

W89- 12420 

3C 

W89- 12421 

5C 

W89-12422 

3C 

W89- 12423 

3F 

W89-12424 

3F 

W89- 12425 

3F 

W89- 12426 

3F 

W89- 12427 

3F 

W89-12428 

5E 

W89- 12429 

2G 

W89- 12430 

2G 

W89- 12431 

5E 

W89- 12432 

3F 

W89- 12433 

2G 

W89-12434 

2K 

W89- 12435 

2G 

W89- 12436 

7B 

W89- 12437 

3F 

W89- 12438 

21 

W89- 12439 

21 

W89-12440 

21 

W89-12441 

5B 

W89- 12442 

5B 

W89- 12443 

5C 

W89- 12444 

5A 

W89- 12445 

5G 

W89- 12446 

5C 

W89- 12447 

5C 

W89-12448 

5D 

W89-12449 

5B 

W89-12450 

2G 

W89- 12451 

7B 

W89- 12452 

4C 

W89- 12453 

2G 

W89- 12454 

2G 

W89-12455 

2G 

W89-12456 

2H 

W89- 12457 

2H 

W89-12458 

2H 

W89-12459 

2F 

W89-12460 

7B 

W89-12461 

81 

W89- 12462 

5G 

W89-12463 

8F 

W89- 12464 

8C 

W89-12465 

8C 

W89-12466 

4D 

W89- 12467 

8C 

W89-12468 

8C 

W89- 12469 

8C 

W89-12470 

8C 

W89-12471 

2J 

W89- 12472 

8F 

W89-12473 

8A 

W89- 12474 

5B 

W89-12475 

5B 

W89-12476 

5B 

W89- 12477 

4C 

W89-12478 

5D 

W89-12479 

5B 

W89- 12480 

5D 

W89-12481 

5E 

W89-12482 

5E 

W89-12483 

5F 

W89- 12484 

5D 

W89-12485 

5B 

W89-12486 

5A 

W89- 12487 

5C 

W89-12488 

5F 

W89-12489 

5G 

W89- 12490 

5D 

W89-12491 

5D 

W89-12492 

5D 

W89-12493 

5D 

W89-12494 

5E 

W89-12495 

6E 

W89-12496 

4D 

W89- 12497 

4D 

W89-12498 

6E 

W89- 12499 

2H 

W89- 12500 

2L 

W89-12501 

21 

W89- 12502 

5A 

W89- 12503 

5A 

W89- 12504 

5A 

W89-12505 

7B 

W89- 12506 

5D 

W89-12507 

5D 

A-l 
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W89-12508 

W89- 12508 

5D 

W89- 12592 

2H 

W89- 12676 

7B 

W89- 12760     2J 

W89- 12509 

5D 

W89-12593 

2H 

W89- 12677 

2H 

W89- 12761     2H 

W89-12510 

5D 

W89- 12594 

2H 

W89-12678 

2H 

W  89- 12762     2H 

W89-12511 

5D 

W89-12595 

5C 

W89- 12679 

2K 

W89- 12763     6B 

W89-12512 

5D 

W89-12596 

5A 

W89- 12680 

2H 

W89-12764     5F 

W89-12513 

5D 

W89-12597 

5C 

W89- 12681 

2H 

W89- 12765     5B 

W89-12514 

5D 

W89-12598 

2H 

W89- 12682 

2E 

W89- 12766     5B 

W89-12515 

5D 

W89-12599 

2H 

W89-12683 

2H 

W89- 12767     5D 

W89-12516 

3C 

W89- 12600 

7B 

W89- 12684 

5C 

W89- 12768     5E 

W89-12517 

5D 

W89-12601 

5A 

W89-12685 

2H 

W89- 12769     5C 
W89- 12770     5  A 
W89-12771     5B 
W89- 12772     2H 
W89-12773     5C 
W89- 12774     5D 

W89-12518 

SB 

W89- 12602 

SB 

W89- 12686 

2H 

W89-12519 
W89-12520 

5C 
5D 

W89- 12603 
W 89- 12604 

2J 
2J 

W89-12687 
W89- 12688 

2H 
5B 

W89-12521 

5D 

W89- 12605 

5A 

W89- 12689 

5A 

W89-12522 
W89-12523 

5D 
5D 

W89- 12606 
W89-12607 

2J 
5C 

W89- 12690 
W89-12691 

5C 
5C 

W89-12524 

5D 

W89- 12608 

2B 

W89- 12692 

5C 

W89- 12775     5D 

W89-12525 

5D 

W89-12609 

2B 

W89- 12693 

5B 

W89- 12776     21 

W89-12526 

5D 

W89-12610 

2C 

W89- 12694 

2H 

W89- 12777     21 

W89-12527 

5C 

W89-12611 

5A 

W89-12695 

5G 

W89-12778     5A 

W89-12528 

5D 

W89-12612 

5A 

W89-12696 

7B 

W89-12779     5C 

W89-12529 

5D 

W89-12613 

5A 

W89- 12697 

2K 

W89-12780     5A 

W89-12530 

5D 

W89-12614 

5B 

W89- 12698 

5F 

W89- 12781     5B 

W89-12531 

5E 

W89-12615 

5B 

W89- 12699 

5F 

W89-12782     81 

W89-12532 

5E 

W89-12616 

5D 

W89-12700 

7B 

W89-12783     5D 

W89-12533 

5B 

W89-12617 

5F 

W89-12701 

2H 

W89- 12784     3C 

W89-12534 

5B 

W89-12618 

7C 

W89-12702 

2L 

W89-12785     5F 

W89-12535 

2H 

W89-12619 

7C 

W89- 12703 

7B 

W89-12786     5F 

W89-12536 

5C 

W89-12620 

2E 

W89-12704 

2L 

W89- 12787     5  A 

W89-12537 

5B 

W89-12621 

4C 

W89- 12705 

2L 

W89-12788     5F 

W89-12538 

5C 

W89- 12622 

5D 

W89- 12706 

5E 

W89-12789     5D 

W89-12539 

5B 

W89-12623 

5B 

W89- 12707 

2H 

W89-12790     5D 

W89- 12540 

5C 

W89- 12624 

5A 

W89- 12708 

2H 

W89- 12791     5  A 

W89-12541 

5C 

W89-12625 

5B 

W89-12709 

5D 

W89-12792     5F 

W89- 12542 

5A 

W89- 12626 

5B 

W89-12710 

2H 

W89- 12793     5  A 

W89-12543 

2H 

W89-12627 

5F 

W89-12711 

5B 

W89- 12794     5  A 

W89- 12544 

5C 

W89- 12628 

8A 

W89-12712 

2F 

W89-12795     5A 

W89-12545 

5C 

W89- 12629 

2B 

W89-12713 

2B 

W89- 12796     5D 

W89-12546 

5A 

W89- 12630 

2H 

W89-12714 

5F 

W89-12797     5F 

W89-12547 

5C 

W89-12631 

2B 

W89-12715 

2H 

W89- 12798     5E 

W89- 12548 

5A 

W89-12632 

2F 

W89-12716 

2H 

W89- 12799     5F 

W89- 12549 

2H 

W89-12633 

8A 

W89-12717 

5G 

W89-12800     5F 

W89- 12550 

2H 

W89- 12634 

3F 

W89-12718 

2H 

W89-12801     5A 

W89-12551 

2H 

W89- 12635 

3F 

W89-12719 

2H 

W89-12802     5A 

s 

W89-12552 

2H 

W89- 12636 

3F 

W89- 12720 

10D 

W89- 12803     5  A 

W89-12553 

2H 

W89-12637 

2G 

W89-12721 

5C 

W89- 12804     5  A 

j 

W89-12554 

2H 

W89-12638 

6E 

W89-12722 

5C 

W89-12805     5A 

W89-12555 

2H 

W89-12639 

5E 

W89- 12723 

5C 

W89- 12806     5D 

W89-12556 

2H 

W89-12640 

5E 

W89- 12724 

2L 

W89- 12807     5D 

W89-12557 

2H 

W89- 12641 

3F 

W89-12725 

2L 

W89-12808     5D 

W89-12558 

2H 

W89- 12642 

3F 

W89- 12726 

2H 

W89-12809     5F 

W89-12559 

2H 

W 89- 12643 

5C 

W89- 12727 

7B 

W89-12810     5F 

W89- 12560 

2H 

W89-12644 

5C 

W89-12728 

5A 

W89-12811     5  A 

W89-12561 

2H 

W89- 12645 

5A 

W89- 12729 

5E 

W89-12812     5D 

W89-12562 

2H 

W89- 12646 

5G 

W89-12730 

7B 

W89-12813     5B 

W89-12563 

2H 

W89-12647 

5B 

W89-12731 

5A 

W89-12814     5D 

W89- 12564 

2H 

W89-12648 

5C 

W89-12732 

7B 

W89-12815     5A 

W89-12565 

2H 

W89-12649 

5G 

W89-12733 

5E 

W89-12816     5B 

W89-12566 

2L 

W89-12650 

5B 

W89-12734 

5A 

W89-12817     5A 

W89-12567 

2H 

W89-12651 

5B 

W89-12735 

5D 

W89-12818     5  A 

W89- 12568 

2H 

W89-12652 

5B 

W89-12736 

5B 

W89-12819     5A 

W89- 12569 

2H 

W89- 12653 

5B 

W89- 12737 

5C 

W89- 12820     5F 

W89- 12570 

2H 

W89- 12654 

5B 

W89-12738 

5D 

W89- 12821     5F 

W89- 12571 

2H 

W89-12655 

5C 

W89-12739 

5C 

W89- 12822     5C 

W89-12572 

5C 

W89-12656 

5A 

W89-12740 

5B 

W89-12823     5D 

W89-12573 

2H 

W89-12657 

2L 

W89-12741 

5B 

W89-12824     5B 

W89- 12574 

2H 

W89- 12658 

5F 

W89- 12742 

5C 

W89- 12825     5F 

W89-12575 

5B 

W89- 12659 

5B 

W89- 12743 

5B 

W89- 12826     5A 

W89- 12576 

5B 

W89- 12660 

5B 

W89-12744 

5C 

W89- 12827     5D 

W89-12577 

7B 

W89- 12661 

5B 

W89- 12745 

3A 

W89- 12828     5  A 

W89- 12578 

SB 

W89-12662 

2H 

W89-12746 

81 

W89- 12829     5F 

W89- 12579 

5B 

W89-12663 

2H 

W89-12747 

5C 

W89-12830     81 

W89- 12580 

5B 

W89-12664 

2H 

W89- 12748 

2H 

W89-12831     5A 

W89-12581 

SB 

W89- 12665 

5D 

W89- 12749 

2L 

W89- 12832     4C 

W89- 12582 

5B 

W89- 12666 

5D 

W89- 12750 

5D 

W89- 12833     5C 

W89-12583 

SB 

W89- 12667 

5E 

W89-12751 

5D 

W89-12834     5C 

W89- 12584 

2H 

W89- 12668 

2H 

W89-12752 

5A 

W89-12835     5C 

W89-12585 

5C 

W89- 12669 

2L 

W89-12753 

5B 

W89- 12836     5C 

W89-12586 

2H 

W89-12670 

2L 

W89- 12754 

5C 

W89-12837     5C 

W89-12587 

5B 

W89-12671 

5B 

W89- 12755 

2H 

W89-12838     5B 

W89-12588 

SB 

W89- 12672 

2F 

W89- 12756 

5G 

W89- 12839     5B 

W89-12589 

2H 

W89- 12673 

5D 

W89-12757 

5A 

W89-12840     5B 

W89- 12590 

5D 

W89- 12674 

5D 

W89-12758 

SB 

W89-12841      5C 

W89-12591 

5G 

W89- 12675 

5D 

W89-12759 

5F 

W89- 12842     5C 

1       " 
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W89-13177 


W89-12843     5D 
W89-12844     5D 
W89- 12845     5D 
W89-12846     5D 
W89- 12847     5D 
W89-12848     5G 
W89-12849     5D 
W89-12850     5G 
W89-12851     5B 
W89-12852     5B 
W89-12853     5C 
W89-12854     5B 
W89-12855     5B 
W89-12856     5A 
W89-12857     5B 
W89-12858     5D 
W89-12859     5D 
W89-12860     5B 
W89-12861     5C 
W89-12862     5D 
W89-12863     5D 
W89-12864     5D 
W89-12865     5B 
W89- 12866     5C 
W89-12867     5D 
W89- 12868     2L 
W89-12869     5D 
W89-12870     5A 
W89-12871     7B 
W89-12872     5A 
W89-12873     7A 
W89-12874     7B 
W89-12875     5G 
W89-12876     5A 
W89-12877     7B 
W89-12878     7B 
W89-12879     7A 
W89-12880     7B 
W89-12881     2J 
W89-12882     2J 
W89-12883     2J 
W89-12884     2J 
W89-12885     2J 
W89-12886     2J 
W89-12887     2J 
W89-12888     5D 
W89- 12889     8B 
W89- 12890     2J 
W89-12891     2J 
W89-12892     2J 
W89-12893     2J 
W89-12894     2J 
W89-12895     2J 
W89-12896     2J 
W89-12897     2J 
W89-12898     2J 
W89-12899     8A 
W89-12900     8H 
W89-12901     8E 
W89-12902     8A 
W89-12903     2J 
W89- 12904     8E 
W89- 12905     8E 
W89-12906     8C 
W89- 12907     8B 
W89-12908     8F 
W 89- 12909     8  A 
W89-12910     8C 
W89-12911     5D 
W89-12912     5G 
W89-12913     5A 
W89-12914     2H 
W89-12915     2H 
W89-12916     2H 
W89-12917     2H 
W89-12918     2H 
W89-12919     2H 
W89-12920     2H 
W89-12921     5G 
W89- 12922     5G 
W89-12923     2L 
W89-12924     2H 
W89-12925     2H 
W89-12926     2L 


W89-12927 

W89- 12928 

W89- 12929 

W89-12930 

W89- 12931 

W89-12932 

W89-12933 

W89-12934 

W89-12935 

W89-12936 

W89- 12937 

W89-12938 

W89-12939 

W89- 12940 

W89-12941 

W89- 12942 

W89-12943 

W89- 12944 

W89- 12945 

W89- 12946 

W89-12947 

W89-12948 

W89- 12949 

W 89- 12950 

W89-12951 

W89-12952 

W89-12953 

W89- 12954 

W89-12955 

W89-12956 

W89-12957 

W89-12958 

W89-12959 

W89-12960 

W89-12961 

W89-12962 

W89-12963 

W89- 12964 

W89-12965 

W89-12966 

W89- 12967 

W89- 12968 

W89-12969 

W89-12970 

W89-12971 

W89-12972 

W89-12973 

W89- 12974 

W89-12975 

W89-12976 

W89- 12977 

W89- 12978 

W89-12979 

W89-12980 

W89-12981 

W89-12982 

W89-12983 

W89- 12984 

W89-12985 

W89-12986 

W89-12987 

W89-12988 

W89-12989 

W89- 12990 

W89- 12991 

W89-12992 

W89-12993 

W89- 12994 

W89-12995 

W89-12996 

W89-12997 

W89-12998 

W89-12999 

W89-13000 

W89-13001 

W89-13002 

W89- 13003 

W89-13004 

W89- 13005 

W89-13006 

W89- 13007 

W89-13008 

W89- 13009 

W89-13010 


2H 

2H 

2H 

2L 

2H 

2H 

2L 

5C 

5G 

5G 

5C 

5G 

5G 

5G 

5G 

2H 

5G 

5G 

2L 

6G 

2L 

6E 

2H 

5B 

2H 

2H 

2H 

7B 

2H 

2H 

2H 

2H 

2H 

2H 

2L 

2H 

2H 

7B 

5E 

2H 

5C 

5C 

2H 

5B 

5B 

5G 

6D 

8A 

5E 

2F 

7B 

5C 

5E 

2G 

5B 

5B 

2J 

5B 

5B 

2F 

5B 

2H 

2J 

8A 

5B 

2B 

7B 

2F 

5B 

2F 

2G 

2G 

7A 

5B 

5B 

2F 

2G 

2H 

81 

5F 

5C 

5B 

5F 

2F 


W89-13011 

W89-13012 

W89-13013 

W89-13014 

W89-13015 

W89-13016 

W89-13017 

W89-13018 

W89-13019 

W89-13020 

W89-13021 

W89- 13022 

W89- 13023 

W89- 13024 

W89- 13025 

W89- 13026 

W89-13027 

W89- 13028 

W89-13029 

W89- 13030 

W89- 13031 

W89- 13032 

W89-13033 

W89-13034 

W89-13035 

W89-13036 

W89- 13037 

W89-13038 

W89-13039 

W89- 13040 

W89-13041 

W89-13042 

W89-13043 

W89- 13044 

W89-13045 

W89- 13046 

W89-13047 

W89- 13048 

W89- 13049 

W89- 13050 

W89-13051 

W89-13052 

W89-13053 

W89-13054 

W89-13055 

W89-13056 

W89-13057 

W89-13058 

W89- 13059 

W89- 13060 

W89- 13061 

W89- 13062 

W89- 13063 

W89-13064 

W89-13065 

W89-13066 

W89-13067 

W89-13068 

W89-13069 

W89- 13070 

W89- 13071 

W89- 13072 

W89-13073 

W89- 13074 

W89-13075 

W89- 13076 

W89- 13077 

W89-13078 

W 89- 13079 

W89-13080 

W89- 13081 

W89-13082 

W89-13083 

W89- 13084 

W89-13085 

W89-13086 

W89- 13087 

W89-13088 

W89- 13089 

W89-13090 

W89-13091 

W89- 13092 

W89-13093 

W89- 13094 


2F 

9D 

5B 

2H 

2H 

5C 

5B 

2J 

5B 

5C 

5B 

5C 

5C 

5A 

5C 

5B 

5C 

5A 

2K 

5B 

2L 

8A 

8A 

8A 

8F 

2L 

2L 

2K 

5A 

5B 

5B 

5C 

5C 

5G 

5G 

5E 

5G 

81 

6G 

5G 

8B 

5B 

5D 

4A 

5D 

5D 

5D 

5A 

5E 

5E 

5B 

5D 

5E 

5A 

5E 

5D 

5D 

5E 

5E 

2F 

5D 

5B 

5B 

5B 

5E 

5B 

5B 

5D 

9C 

7C 

5G 

5G 

5A 

5C 

5C 

5C 

5C 

5C 

5C 

5C 

SC 

5C 

5C 

5C 


W89-13095     5C 
W89- 13096     5C 
W89- 13097     5C 
W89- 13098     8A 
W89- 13099     8  A 
W89-13100     8A 
W89-13101     8B 
W89-13102     8B 
W89-13103     8A 
W89-13104     8F 
W89-13105     8C 
W89-13106     8F 
W89-13107     8A 
W89-13108     5G 
W89-13109     8E 
W89-13110     5D 
W89-13111     5B 
W89-13U2     5B 
W89-13113     5B 
W89-13114     6G 
W89-13115     5B 
W89-13116     7B 
W89-13117     5B 
W89-13118     5B 
W89-13119     2A 
W89-13120     2J 
W89-13121     2J 
W89-13122     6D 
W89-13123     6E 
W89-13124     5G 
W89-13125     2H 
W89-13126     5F 
W89-13127     4A 
W89-13128     5F 
W89-13129     6E 
W89-13130     5F 
W89-13131     2E 
W89-13132     2B 
W89-13133     2B 
W89-13134     2B 
W89-13135     21 
W89-13136     21 
W89-13137     2  A 
W89-13138     5F 
W89-13139     3A 
W89-13140     5D 
W89-13141     3C 
W89-13142     3C 
W89-13143     3C 
W89-13144     5D 
W89-13145     4B 
W89-13146     3B 
W89-13147     2F 
W89-13148     6A 
W89-13149     6B 
W89-13150     3F 
W89-13151     6E 
W89-13152     6E 
W89-13153     3F 
W89-13154     5B 
W89-13155     5B 
W89-13156     5A 
W89-13157     5C 
W89-13158     2F 
W89-13159     2H 
W89-13160     2F 
W89-13161     2F 
W89-13162     2F 
W89-13163     2F 
W89-13164     5B 
W89-13165     2F 
W89-13166     5G 
W89-13167     7B 
W89-13168     2F 
W89-13169     2F 
W89-13170     7B 
W89-13171     7C 
W89-13172     5F 
W89-13173     2H 
W89-13174     7B 
W89-13175     5C 
W89-13176     2H 
W89-13177     2H 


A-3 


ACCESSION  NUMBER  INDEX 

W89-13178 

W89-13178 

2H 

W89-13236 

5G 

W89- 13294 

5F 

W89- 13352 

5B 

W89- 13179 

5C 

W89- 13237 

6G 

W89- 13295 

2H 

W89-13353 

5D 

W89-13180 

2G 

W89-13238 

5G 

W89- 13296 

2H 

W89-13354 

4A 

W89-13181 

2J 

W89- 13239 

6E 

W89- 13297 

2H 

W89-13355 

5D 

W89-13182 
W89-13183 

2G 

2F 

W89- 13240 
W89- 13241 

5G 
6G 

W89-13298 
W89- 13299 

2H 
2H 

W89-13356 
W89-13357 
W89-13358 

5D 
2K 

7C 

W89-13184 

2H 

W89- 13242 

4A 

W89- 13300 

2H 

W89-13185 

2F 

W89- 13243 

2H 

W89-13301 

2J 

W89-13186 

2L 

W89- 13244 

2H 

W89- 13302 

2H 

W89- 13359 

2G 

W89-13187 

2H 

W89-13245 

6G 

W89- 13303 

2H 

W89- 13360 

5G 

W89-13188 

2J 

W89- 13246 

2H 

W89- 13304 

2J 

W89-13361 

2J 

W89-13189 

2A 

W 89- 13247 

5G 

W89- 13305 

2H 

W89- 13362 

2F 

W89-13190 

2E 

W89- 13248 

5G 

W89-13306 

2H 

W89- 13363 

2F 

W89-13191 

6G 

W89- 13249 

6G 

W89- 13307 

2E 

W89-13364 

2F 

W89-13192 

81 

W89- 13250 

2H 

W89- 13308 

2E 

W89-13365 

2F 

W89-13193 

5A 

W89- 13251 

7C 

W89- 13309 

2H 

W89- 13366 

2F 

W89-13194 

6G 

W89-13252 

5G 

W89-13310 

2J 

W89-13367 

7C 

W89-13195 

2J 

W89-13253 

5B 

W89-13311 

2E 

W89-13368 

7C 

W89-13196 

5E 

W89- 13254 

SB 

W89-13312 

2E 

W89-13369 

7B 

W89-13197 

7B 

W89-13255 

5B 

W89-13313 

2E 

W89- 13370 

7C 

W89-13198 

5E 

W89-13256 

5B 

W89-13314 

2E 

W89- 13371 

7C 

W89-13199 

5E 

W89- 13257 

5B 

W89-13315 

2E 

W89-13372 

7C 

W89- 13200 

5E 

W89- 13258 

5A 

W89-13316 

4B 

W89-13373 

5E 

W89-13201 

5G 

W89-13259 

5E 

W89-13317 

5C 

W89-13374 

2F 

1 

W89-13202 

5E 

W89- 13260 

5E 

W89-13318 

5B 

W89-13375 

5E 

W89- 13203 

5G 

W89- 13261 

5B 

W89-13319 

5C 

W89- 13376 

2F 

< 

W89- 13204 

5G 

W89- 13262 

5B 

W89- 13320 

5G 

W89-13377 

5B 

W89- 13205 

5G 

W89- 13263 

7B 

W89- 13321 

2B 

W89-13378 

7C 

1 

W89- 13206 

5G 

W89- 13264 

7A 

W89-13322 

9D 

W89- 13379 

7C 

W89- 13207 

5G 

W89-13265 

5B 

W89-13323 

9D 

W89-13380 
W89-13381 
W89-13382 

IOC 

2F 

2F 

: 

W89- 13208 

5F 

W89-13266 

5E 

W89- 13324 

2F 

W89-13209 

2A 

W89- 13267 

5E 

W89- 13325 

5B 

< 

W89-13210 

2K 

W89- 13268 

5E 

W89- 13326 

7C 

W89-13211 

2K 

W89- 13269 

5F 

W89-13327 

5B 

W89-13383 

3A 

W89-13212 

5A 

W89- 13270 

5G 

W89-13328 

7A 

W89-13384 

2F 

a 

W89-13213 

5F 

W89- 13271 

5F 

W89- 13329 

5B 

W89-13385 

2E 

W89-13214 

5F 

W89- 13272 

5G 

W89- 13330 

2F 

W89-13386 

5B 

W89-13215 

5F 

W89-13273 

5G 

W89-13331 

6D 

W89-13387 

2E 

■ 

W89-13216 

5F 

W89- 13274 

5G 

W89-13332 

5G 

W89-13388 

2F 

W89-13217 

5F 

W89- 13275 

5F 

W89-13333 

7B 

W89- 13389 

2E 

3 

W89-13218 

5F 

W89- 13276 

5G 

W89- 13334 

2J 

W89-13390 

6E 

W89-13219 

5F 

W89-13277 

5G 

W89-13335 

2F 

W89-13391 

6E 

3 

W89- 13220 

5F 

W89-13278 

5F 

W89-13336 

5B 

W89- 13392 

6E 

W89- 13221 

5F 

W89- 13279 

6E 

W89-13337 

5B 

W89-13393 

6E 

t 
\ 

W89-13222 

5F 

W89- 13280 

5F 

W89-13338 

2F 

W89-13394 

5E 

W89- 13223 

5D 

W89-13281 

5F 

W89-13339 

2F 

W89-13395 

5B 

t 

W89- 13224 

5F 

W89-13282 

5F 

W89-13340 

4C 

W89- 13396 

5B 

\ 

W89-13225 

5F 

W89-13283 

5F 

W89-13341 

2F 

W89- 13397 

5D 

W89- 13226 

5F 

W89-13284 

5F 

W89- 13342 

5B 

W89- 13398 

6E 

W89- 13227 

5F 

W89-13285 

5F 

W89- 13343 

7B 

W89-13399 

5B 

W89- 13228 

5F 

W89- 13286 

5F 

W89- 13344 

7B 

W89- 13400 

5G 

W89- 13229 

5F 

W89-13287 

5F 

W89-13345 

2F 

W89-13401 

7C 

W89- 13230 

5F 

W89- 13288 

5F 

W89- 13346 

7B 

W89-13402 

5B 

W89-13231 

5G 

W89- 13289 

5F 

W89- 13347 

2K 

W89- 13403 

2E 

W89-13232 

5G 

W89- 13290 

5F 

W89-13348 

2F 

W89- 13404 

2A 

W89-13233 

7A 

W89-13291 

5F 

W89- 13349 

81 

W89- 13405 

5B 

W89- 13234 

7B 

W89- 13292 

5F 

W89- 13350 

2F 

W89-13406 

5B 

W89-13235 

5G 

W89-13293 

5F 

W89-13351 

7C 

W89- 13407 

5G 

A-4 

«U.  S.  COVERNfllEMT    PRIMING    1 

3rriCE:l989-?61-933 

:G0005 

Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


ENGINEERING  WORKS 


MANPOWER,  GRANTS,  AND 
FACILITIES 

SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


1989  Price  Schedules  for  the  United  States,  Canada, 

and  Mexico 

These  prices  are  lor  customers  in 

the  United  Slates 

Canada 

and 

Mexico;  other  customers, 

write  lor 

price  list  PR-360-4. 

Microfiche  &  Paper  Copy 

Computer  Products 

Reports 

Standard  Prices 

Exception  Prices 

Diskettes 

Magnetic  Tapes 

AOI $6  95 

E01 

..  $9  00 

D01 

...$50 

T01   ..... 

...$150 

A02 10.95 

E02 

.11.50 

D02 

75 

T02 

210 

A03 13.95 

£03 

..13.00 

D03 

...125 

T03 

325 

A04A05  ,.15.95 

E04 

..15.50 

004 

..175 

T04 

425 

A06-A09  .21.95 

E05 

.17  50 

DOS 

...225 

T05 

525 

A10-A13  .2895 

E06 

.20  50 

D06 

.275 

T06 

625 

A14-A17  ..36.95 

E07 

..  23  00 

007 

.325 

T07 

725 

A18-A21  .4295 

E08 

.25  50 

DOS 

..375 

T08 

825 

A22-A25  .49  95 

E09 

.28.00 

D09 

.425 

T09 

925 

A99  ... 

E10 

.31.00 

D10 

.475 

T10 

.1,025 

Ell 

.33  50 

D11 

.525 

Til 

.1.125 

E12 

.  36  50 

012 

..575 

T12 

.1.225 

E13 

.  39.00 

013  

..625 

T13 

.1,325 

E14 

.42  50 

D14 

.675 

T14 

.1,425 

E15 

.46.00 

015 

.725 

T15 

.1.525 

Sea/ches  i 

E16 

.50.50 

016 

..775 

T16 

..1,625 

Special 
Directories 

E17 

.54.50 

017 

..825 

T17 

.1.725 

E18 

.  59.00 

018 

..875 

T18 

.1,825 

E19 

.65  50 

019 

..925 

T19 

.1,925 

N01 $55.00 

E20 

.  76.00 

D99 

■ 

T99 

■ 

N02           55.00 

E99 

*  Contact  NTIS  for  price 

Prices  effective 

January 

1,  1989 

o 

o 
o 
o 


INDEXES 

SUBJECT  INDEX 
AUTHOR  INDEX 
ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 
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